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Pii        ng,  J.,  and  Hacgregor,  P.    Sugar  Juice,  &c     Sub     ■ 

tot  —  (P) 

Pictet,  A.,  and  Rotschy,  A.    Tobacco;  New  Alkaloids  of^ — .    501 

Pictet,  R.P.    Gases;  Separation  of .  and  Apparatus  the:.. 

lor  (I'I 1194 

Pierce,  S,  F,    Heat-producing  Devices  for  Smelting  in  Electric 

Furnaces  (P)  1227 

Pierron,  L.    See  Raynaud,  i: 42,42 

Pilkington,   W.  W„  and   Orinaudy.   W.  R.     fire-Bricks  and 

Cement;  Manufacture  of —    (P) I 

Pintsch,  J.    Gas  for  Power  Purposes  :  Generation  and  Supply 

of- (P)  699 

Pioneer  Investment  Trust, The.    Ses Smith,  It.  F.  W ill 

Pitcher.  P.  II.    See  Tory.  II.  M 046 

Pitman,  .1.  R.    Powder  Explosion  at  Indian  Head  ;  Discussion 

on 10.1 

Pitoy,  H.  F.    Fermented  Non-Alcoholic  Beverage;  Prepara- 
tion of (P) 826 

Pittsburg  Seduction  Co.    Aluminium:  Purification  of (P)    727 

Fivert,  J.    S,  ,   Masseron,  A 1110 

Plagwitz,  P.,  and  Freund,  F.     Photographic  Plates,  ,te. ;  Pro- 
tecting Paint  for (P) 1.",; 

l'lai- setty,  A. -M.    Mantles  for  Incandescence  Gas-lighting  (P)     »;:<'.> 
Nitrocellulose  Compounds  -.    preparation  of   Non-inflam- 
mable   (Pi 709 

Plant™,    E.     Textiles;    Apparatus   for   Treating   with 

Liquids  (P) !>s;, 

Playfair,  D.  J.    Sugar  Refining;  Discussion  on 1092 

Poech,  K.    Sec  Turner,  T 583 

Poetter,  H.    Gas  Generators  ( P) 883 

Pohle,  E.  C  .and  Croasdale,  S.    Ores  ;  Reduction  of  Refractory 

(P)   .'His 

Polenske,  E.    Borax;  Behaviour  of  ,  on  Distillation  with 

Methyl  Alcohol 273 

Pollak,  A.,  and  Esstr,  C.    Peat  Turf;  Treatment  of for 

Paper-making  ( P)  s:i:> 

Pollak,  J.    See  Herzig,  J 709 

Poltevin,  H.    Tannase  ;  Preparation  of 137 

Pomtneranz,  C.     tUthoxy-Isoeugenol ;  Preparation  of 1135 

rommerehne,  H.    Domoscenine ;  Action  of  Alkali   ':i 500 

Pont  mi,  V.  I".    See  Depangher,  M 7.'s 

Poole,  H.  S.    Ceals;  Effect  of  Washing  Certain  Cape  Breton 

562 

Pope,  T.  H.    See  Ling,  A.  B 7.v> 

Fopp  and  Becker.    See  Wood,  J.  T 263 

Poppe,  M.     Butter,  Artificial:  Manufacture  of (P) 924 

But  I  er  :  Manufacture  of ( P) 1 1  Jl! 

Poppe,  O.    Leather;  Artificial (P) :;7  ; 

Popplewell,  J    51.     Prussian  Blue  in  Spent  Oxide:    Rapid 

Determination  of ■ ) 225 

Porter.  II.  F.  .1.    Nickel  Steel  as  Used  in  Commercial  Work  ..    996 

Porter,  R.    Water-Gas  Practice  ;  .British 798 

Portes,  L.  and  Desmouheres,  A     Salicylic  Aci.l  :  Occurrence 

of in  Strawberries 1229 

Posencr,  A.  M.  and  Clerke,  F.  W.    Artificial  Leal  her,  Floor- 
Coverings,  St.    Manufacture  of (P) '.'1 

Potmesil,  R.    See  Votocek,  E 1 1 17 

Potter,  H.  N.    See  Wurts,  A.  J 

Poltevin,  H.    Gallotannin  ;  Constitution  of ll'l l-c 

Potut,  J.    Sulphuric  Acid:  Apparatus  for  Manufacture  of 

(P) 363 

Sulphuric  Acid  :  Manufacture  of (P) lis? 

Potvliet ,  M.    Sandalwood  Oil ;  East  Indian 1017 

Pouchet,  G.    Antimony;  Localisation  and    Dissemination  of 

in  the  Organism 1253 

Poulene,  C.     '  Les  Kouveautes  Chimiques  pour  1901 " 75S 

Poupe,  F.    Beet  Juice;  Apparatus  for  Removal  of  Air  from 

267 

Power  F.  B.    Bark  of  Robinia  Pseud-Acacia 1018 

Manganese  and  Iron  :  Compounds  of 927 

Manganese  Citrate  ;  A  Soluble H27 

And  Lees,  F.  H     Asaruni    Canadense ;  Constituents    of 

Essential  Oil  of 123S 

And   Shedilen,  F.     Iodo-tannin    Compounds ,    Chemical 

Character  of 1015- 

Powter,  N.  B.    Oil.  Grease  and  Glue;  Extraction  of from 

Wastes,  and  Apparatus  therefor  (P)   1*5 

Separating  Apparatus  (P)   7ss 

Pozzi-Escot.  E.    Alkaloids;  Micro-Chemical  Detection  of .  10SO 

Alkaloids:  Micro-Chemical  Investigation  of 605 

Praetorlus,  A.    See  B.tmb?rger,  M 12  >2 
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I'U.B 

>.\V.    Oxidi  ■ .'  II                 Hivrher than  the  Dioxide list 

Varnish;  Discussion  on  Manufacture  of lo*7 

And  Homfray,  I  Disi   Ived   Id   Water;  Colon- 

metric  Method  for  Determining 1071 

Rankin.  D.J.       Prospecting  for  liull  " 

Buttei  .  Detection  ol 
\.  estos;  Rendering—     Waterproof  and  more 

K  sisl          1      1213 

\ml    i!         i       !  Material;  and    Manufacture 

i ' 1584 

Enamelled  Art  ices;  Manufacture  ol (P)  .  1211 

Rapp,  R.     S     Buehner.  V. 7:)t 

E.     Electric   Ire  J      I     I  l'i 099 

hers.    Cyanides;  Manufacture  of .and 

8u9 

E.A.    See  Ammund-en.  J.  S 139,149 

Rattm.       I  Cottard.  A.    8  in   Si  a-Water; 

Manufacture  ol     —  IP)  872 

Rauch.  J.     I  t«re  of      -  (P) 

Oxid       r  mass-Making 890 

Rawson.  C.    Indigo  Industry  in  India 165 

I  >;.   -   Mordants,  and  other 

Compounds  used  in  Dyeing  and  Calico  Printing" 1132 

Rawson  W. S.and  Littlefield,  11.  D.    Refractory  Bricks,  etc.: 

-  IP  992 

Ray,  P.  C.    Merc                          742 

ad,  E„  Bnd  Pierron,  I..    Sulphuric  Acid  by  the  Catalytic 

Pr  CeSS     M  :i  1 1 1  |-:i, -:  1 1  !■■  ■  of  (P) 42 

Sulphurous  Anidj  Purification  of (P) 12 

Marking  Inks  and  \  ess  ■!  foi  Holding  Same  (P)..  1108 

at.O.    Calorilic  Power  of  Fuels     Deb                        .  563 

PortlandC  'ulciiim:  Action 

— 381 

ra,  A.    Basic  Salts  with  Two  Metals 806 

Metallic   Hydroxide;   Action  of  ,  on  Salts  of  other 

Metals  .' 806 

S     Thomson, J. H sis 

Reel).    S  e  Seldagdenhaullen 00 

ride    N'cw  Method  of  Titrating  • — 620 

Reeves,  E.K.    .v  ,  Hendler,  J.  J 561 

Reeves,  R.  H.    Sewageand  Ellluents;  Treatmentof (Pi.  001 

Regie,  I .  M.    Glass  Meltiug  Pots  or  Crucibles  (P) 252 

Rcichard.C.  d :  Detection  of iu  Presence  of 

\  anadic  Acid 1211 

Cyanides:  Isopurpuric Aci  i  Tes.1  for 935 

Determination  of 160,624 

Morphine  in  Opium  i  Determination  of 1148 

Potassium  ;  Detection  of by  Means  of  Sodium  1'ierate  933 

Reiclier,  L.  T.    Butler:  Low  Reichert-Meissl  Value  of  Dutch 

- 379 

Reichmann.  P.  A.,  and  Lagerqvist,  C.  A.    Mercerising  Yarns 

and  Fabrics  (P) 469 

Reid,  \V.  F.    "Heal  Test"  for  Explosives;   Discussion  on 

the u 

Proceedings  "f  Annual  .Meeting 868 

Sulphuric  and  Nitric  Acid  Manufacture:   Discussion  on 

Tanning  Materials:  Discussion  on  Leather-forming  Valuo 

of  Different       - 186 

Varnish:  Discussion  on  Manufacture  of Iu77 

And  The  Velvril  Co.,  Ltd.    Coverings  for  the  Drawing 

Rolls  used  in  Spinning  Col  ton  (l'j 148 

Beim.C.    Alkali  Si  lie:,:       IT  Dry (P) 

S      ll:i:irui:iiin 1511,745,1018 

Rein.B.    Fuel,  Liquid;   I                   r  Burning (P) 563 

Generators  ami  Burners  for  Boiler?,  ttc.:   Hydrocarbon 

Vapour —  (l'j  350 

Reind                                       815 

L    See  Groove,  S.  von 261 

.  ,  o.    Copper;  Elect]    lytii   Estimation  of 2v; 

li,  II.    Waters;  Apparatus  for  Purification  of (P).  195 

i.      Ice  Colours  "  on  Wool  and  Silk ;  Formation  of 24'i 

Renault,  A.,  and  Cusson,  G.    Flour  and   other   Pulverulent 
.Materials:    .Machines  for    Purifying   and    Separating 

(P)  460 

'-•.('.    Sandstones;   Hardening                 .- (P) lie 

Renz,C.    Indium                              if — - 1144 

\    andj.  M.  B.    Hydrocarbons  and  other  Combustible 

Liquids;  Apparatns  for  Burning (l'j 970 

indCrneil       Pui  no     -.  (P) 17 

Uel  Treatment  of  ,  and   Apparatus 

therefor    PJ 587 

Reyval, J.    Metals;  Electrolyl                    of  — 50 

ing,  \V 25.'i 

Rhodi                                    J.  \Y ms 

■I.  G.    A,    Gaseous    Matter;    Device  for  Indicating 

Presence  of  Expli  iive  — ■  1P1  ,  :;i 

Its;  Production  of  Soluble ,  from  Potassium 

»P« !•;;, 

1:    :    E.  M  ■<  1,  W r. 
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565 
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1074 

1132 
1012 
1138 

434 


1'M.K 

Mellaril.    51.     Alizarin    Blue    u.sisi    under    Par&nitrnirilinu 

KM 711. 712 

l'ilissi:ui  I  Hue  IviMTU'  under  Calami  ram  I  me  Red :  si 

i.    II.    Insecticide;  Preparation  of     -     (P) 1133 

Richards,  J,    Residuals  from  Use  of  Wljtye  Metal;  Utilisation 



Richards.  .1.  W.     Blast-Furoace  Gases;    Lseof-   --,  in  Gas 

[ines 

Gold  and  Stlvi  i  Buttons  in  Quantitative  Blowpipe  Assaj  s; 

MMsurt  i n.-iit  "i  — ■ 

Iron  in  Magnetite  Ores ;   Determinal  on  ol    — 

\ii  I   .[hris.    ratlin  ii  Oxalate ;  Occlusion  of  Magnesium 

-   - 

Calcium  Oxalate ;  Solubility  of 

Nun.    Ben  and  Malt,  Arsenical ;  Discussion  on ... 

Richards  '!:.  A.     Blowpipe;  A  Kerosine  Oil   — 

I-..11.C.    Analysis;  I'nifunnily  in  Technical  — 334 

Letter  to  President 689 

Proceedings  of  Annual  Meeting 677 

chat  \nnual  Dinner 685 

And  Wallace,  E.C.    Petroleum  from  the  Beaumont,  Texas. 

690 

Rielumlse.il.  C.  (J.    Gas-Lighting;  Incandescence (P)  ...    566 

Richardson,  B.  .1.    Sin  July.  (' 1095 

Rielics,    11     R..   and    tile    Wool,    Side,   ami     Skin    Syndicate. 

Hides.Skins,  ami  Purs:  Treating  and  Preserving 



Bides  and  Skins;  Removing  Hair,  Wool,  and  Pur  from 

(P) 

ir,  I',    i  'il -Burners;  Incandescence (P) 

Richter,  H.    S     Pischi  r,G 

Riekavd.  I".  A.    T.-llu'ride  Gold  On  -  of  Cripple  Creek  and  Kal- 

B 45 

a  Dissolved  in  Water;  Discussion  onDeter. 

mination  of 

ige;   Bacterial  Treatment  of ;   Humus  and  lire- 

Residue  in  the  -  — 

Siw  age  Effluents  ;  Aerai  iou  Tost  for 

Sulphuric  Acid  as  a  Typhoid  Disinfectant 

-     Discussion  on  Leather-forming  Value 

i 

And   Stewart,  C.    G.     Nitrites  and    Organic  Matter  in 

S41 

'..    Oxygon  in  Waters  ;  Determination  of 

S41 

1 1229 

K.ilsdaV.  c.  II.    Steel;  Correct  Treatment  of — 994 

Riolii',.1.     Electrolytic  Manufacture  of  Polishing  Tools 1002 

Rieger,  E.     I  e  and  Milk  Sugar  in  Milk;  Detection 

of 285 

Fornnildtlnile    Gas  metric  Determination  of 510 

S    eharinand  Salieyltc  Acid,  or  Mixtures;  Detection  of 

281 

st  it  lit  ion  of  Semi-Complex 1001 

Riesenfeld,  E.  II.    Electrolytic  Phenomena  at  the  Interface 

between  two  Solvent 720 

Rigamonli,  C,  and  Tmrliaui.  G.    ICiers  for  Bleaching  Textile 

- .  il'i 577 

...    Filtering  Apparatus  (P~) .344 

Ripper.  M.    Aldehydes;  Volumetric  Determination  o'f ...    2SK 

Rissmuller,  L.    Whale  and  Seal  Oils ;  Bleaching  of (P)  ..  1005 

Riltor,  1'.    Cholesterol    Pliytosterol ;  Quantitative  Extraction 

— .  from  Pats 1147 

R.il.lic.  II.  '      V.    Sugar :  Apparatus  for  Dissolving (P)..     489 

Rubens.  V.  t;.  Adair.    Arsenic  :  Discussion  on  Occurrence  and 

■  iii  n  of 

Robertson,  F.  E.    soap    Effect  of  Sodium  Chloride  in  Esti- 

mating  Pree  Alkali  Hydrate  and  Carbonate  in ... 

Robcrfsiai    J.  11..  and  others.    Fibrous  Material:  Coating  of 

.  wuli  Metal  il'i 

Robin   Rood  Powder    Co.    Explosives:    Manufacture,  of 

PJ 

Ttiibin-I.unglois,  J.    Sugar-Rsfining ;  Method  and  Apparatus 

tor- —  (P).... 

Robins,  R.    Methyl  Alcohol  in  Vinegar;  Detection  of 

Rolirecht.  G.    Stains  and  Unevenness  in  Dyed  Woollen  Tis- 
sues :  Causes  of .' 

B.    Oils:  Method  and  Apparatus  for  Refining (P) 

u.    See  Truehelut 387 

R  ..  J.  P.     Iron:  Puddling ■  (P) l->\, 

t,  F.  A.,  and  Haekl.  II.    Aniline  Black  over-dyed  with 

Basic  Dyestuffs;  Bronzing  ol .* 

B     ssler.    Rhodium  Alloys;  Characteristics  ol 

r,  o.    Morphine  Salts  ;  Impurity  of 

If.    Water:  Apparatus  for  Taking  Samples  of .. 

igen,  P.  K.    Soaps:  Chemical  Composition  and  Disin 
fecting  Properties  of 

Rogers,  W.  II.,  and  Beaver,  J.  A.    Tin  Plate  ;  Manufacture  of 

,an.l  Apparatus  therefor  (P) 129 

RogOW,    M.    S-NapBtho)  and  Aldehydes ;   Reaction  between 

■ 393 

Rohde,  A.    Nitro-Compounds;  Electrolytic  Reduction  of .    132 


199 
936 
260 
1141 

65 

753 

39 

485 


39 

lis 

1015 
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Rohde,  8,    Sei  Millar,  W.Von 63 

K.ilm.er.   M.     in1  m..  ■...     Icid     lodon    Im    D  ti  ol 

• 

Alltiio'ii,..      \  .iiiiiH  1 1  ii-  I'el.  i  ininalinii  ol 7-0 

Arse  n  ie  :    Se|.:it-:i [  t  r.  .11  -A  111  11 1  ■  .|.  Y.  \c 

Keii. 1.  s.     Y.  iisl   and  Grain    Distillerii        I         ins      n  and 

I,    .iSlnll  1   l.ls-llle.ill..ll  ..;  5S 

Rojahn,  W.    Sea  Sod  n.H.von 14,05.883,1130,1136,1230 

l:   lie    Masehi  i.iifal.rik.    Drying  Apparatus  (P) 

R.iinaiui.  A.    silk:  Detection  of  Weighting  Matters  in        ....1117 

Rombm'gti,  P.  van.    Basil  Oil;  A  New  Terpehe  in  —     711 

Ronay,  A.    Briquettes  from  Pulverulent  On      Manufacture 

[>) 

Rose.  I'.    t  ..rinde  and  Acetvlen.  |.  I.,  i  1  .    in (Sermany ;  Re- 
port on 28 

Rose,  F.  B,    Report  on  Chemical  Instruction  and  Industries 

in  Germany 849 

Rosenbenr,  A.    Gas-Lights;   Self-igniiiug   [net  ■  

(PI 1199 

I;.- :rg,M.    Bariej  "BitingTest";  Lnfection  with  Actino- 
mycosis       - 

R.iseiifeld.  F.    Asparagin';  Nutritive  Value  of '.'71 

Rosenteld,  M.    Acetylene  Lamp  :  New  Immersion 848 

Rosenheim.  A.,  and    Iliild;chinsky,  E.    Nickel  and   Cobalt; 

Quantitative  Separation  ot  -    - sio 

i.eim.  O.    Arsenic;    Influence  of  Selenium  on  Tests  for 

751 

570 


St?<  Tunnicliffe,  F.  W 

Rosenstiebl,  A.    Dyestuffs;  Reduction  of  Nitrated  Azo .. 

Rosenthal.  S.  A.    Eiredarnp.in  Collieries;  Detection  and  Indi- 

cation  of (P) 350 

Rosenthal,  T.    Brown  Coal  Tar ;  Constituents  of B85 

Rosier,  C.  A.    Burners :  Hvdrocarbon ,  for  Use  in  Furnaces 

(P) 11" 

Ross,  J.  II.    Acetylene  Gas ;  Apparatus  for  Generating (p)  .",:t 

Ross,  J.  M.,  and  Schneider,  J.     Mercerising  Apparatus  (P)...  709 

RoUSbacb,  G.    See  Midler,  F 11  23 

Rossel,  A.,  and  Landriset.  E.    Acetyl Analysis  and  Puri- 
fication of 345 

Rossi,  A.  J  .j  and  others.    Titanic  Oxide ;  Concentrates  a  ntain- 

ing IP  1 588 

Roth,  C.    Manures:  Artificial (P) 914 

Rothwell,  .1.  E.    Gold  Extraction  at}  Fl..reiiee.  Colorado si 2 

Rothwell, O.  F.  s.    See  Thornton,  J.  E 68 

Rothwell,  R.  P.    "The  Mineral  Industry:  its  Statistics,  Tech- 
nology, and  Trade  " 945 


501 

604 


Rotschy,  A.    See  I'ietet.  A 

Rotten.    Methyl  Alcohol ;  Pure 

Roubertie  and  Pepin.    Chlorine:  Production  of  ,  by  Elec- 
trolysis      588 

Rouse,  T.    Concrete  Articles ;  Manufacture  of Il'i 810 

Ri.iis-y  de  Sales,  G.  ile.    Batteries;  Secondary il') 726 

Roux,  E.    See  Maqucnne,  L 60S,  847 

Rowland,  S.    Sie  Harden.  A 1228 

Roxburgh,  J.  J.  C,  and  Scott,  C.  F.  H.     Wash  or  Pip  for 

Animals  (P) 1133 

Royley.M.    See  Spence,  F.  M 830 

Rozyoki,  A.    S<<  Kostanecki,  S.  v 116 

Rulenstein,  J.    Lamps:  Incandescence  Oil  and  Spirit (P)    565 

Rubner  and  Schmidtmann.     River-Water  Polution  hy  \\  a 

Lye 738 

Rudeloff.    Alloys  of  Irorf  and  Nickel  127 

Rudolf,  J.     Fibrous  Materials:    Impregnation  of  ,  with 

Substances  of  Low  Melting  Point  38 

Rudolph,  A.    Air;  Apparatus  for  Carburctting (P) 4t;2 

Rudolph,  B.    Wheat-Malt;  Manufacture  of ill 

Rudolph.  C.    Colouring  Matter ;  Black ,  and  Condensation 

Products;  Manufacture  of  (P)  168 

Ruder,  E.      Oats:    Employment  of  in  Manufacture  of 

1  leer 1008 

Ruegenlierg,  M.  J.,  and  Smith.  E.   F.     Tungsten  Trioxide; 

Si  i  .nation  of from  Molybdenum  Trioxide q$ 

Riimlcr,  T.   Scale  in  Steam  Boilers ;  Composition  for  Removal 

of (P) 105 

Rumpler,  A.     Crystallisation;  General  Method  for  Inducing 

291 

Ruff,  t  •.    Ferric  Oxide  and  its  Hydrates 1252 

Nitrogen  Iodide;  Characteristics  of 68 

\r,l  stem.  V.     Diazo-Compounds  ;   Sensitiveness  of 

tn  Light 834 

Ruffle,  J.    Basic  Superphosphate ;  Discussion  on 329,331 

Ruggeri,  R.    See  Tortelli,  M 261,!53 

Rumpf,  C.    Dyes,  Fast  Brown,  on  Wool :  Production  of ..     890 

Dyestuffs ;  Rendering faster  to  Water,  Soap,  and  Acids  983 

Rumpler,    Potassium    Hydroxide:      Absorption   of   by 

Silicates 

Rumsey,  H.  W.    See  Vickers,  J.  W 
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(P)   Bmincrson  and  Ward  314 

Manufacture  of  Press  Glass,     (p)  Zeiller 1:7 
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Used.    (P)  Naef in 

And  Muffle-ovens  for  Liqnid  Fuel.    (Pi   Buuson M 

Apparatus  for  Burning  I'liconsuroed   Products  or   Com- 

bustion  from .    (PI  Stapj so 

Apparatus     lor     Effecting    More    Complete   Combustion 

in .     (P)  Davidson (■ 

Blast ,  and  Casting  the  Metal  therefrom,  il'i  Stevenson    481 

Burners  I  omhustion   ol    Gas   or    Vapours   in.    (p) 

I  Ictcher,  Neil  and  Fletcher,  Russell  and  Co 31 

Combined  G&s  ■ and  their  Air  Compressors,  Ac,     (P) 
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773 
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Cyanate;   Production  of  .     (P)  J  hnson.    From  The 

Chem.  Fabrik  vorm.  Vorster  and  Griineberg. 717 

Detection  ol  in    Presence  of  other  Alkali    .Metals. 
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Elc;  n  of  .     (P)  Cohn  and  Geisen- 

1 7  20 

Ferrioyanide ;    Action    of  Hydroliu  -      i<    Acid  on  . 

(Matuschek) 570 
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I  Mai  uschek  > 757 

Ferr        nideS  Formation  of  Prussian  Blue  from. 

schek)  987 
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M  atuschek) 30a 
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Films.     (Valenla).. 608 

Permanganate    and    Alkali    Thiosulphates;    Interaction 

of in  Neutral  Solutions.    (Dobbin) 212 

Permanganate;  Application  of in  Dyeing.     (Saget.i. 
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Permanganate;  Determination  of .     (Alander) 124a 
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(Schirmann)  56 

Potatoes;  Formation  of  Solanine  in  .     (Weil) 384 
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.     ( Bchrend  and  Wolfs)  028 
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Lead  Compounds  in  ;  Report  on  .    (Thorpe) BW 

Manufacture  and  Lead  Poisoning   990 

Manufacture;  Lead  Silicates  in  Relation  to .    (Thorpe 

and  Simmonds)  178 
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Schott 3tit 
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Mills.    From  LaSociete  desEnduitsArchambault 232 
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Primer  for  Producing  Ignition  by  Electricity.    (!')  Kandler..  1140 

ng Compositions.     (P)  Ziejrler 938 
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position  of  t lie i  Kosse)  and  Kutseher) 870 

\  ipergillus  N'iger.    (Malfltai       5(1 

ism  of  Yeast ;  Extraction  ol      -.    (VanLacr) 370 

Prussian   Blue;    Formation  of .  from    Potassium  Ferri- 

oyanide  Solutions.    I  Matuschekj BS7 

[uSpenl  Oxide     Rapid  Determination  of  ■ .    (I'opple- 

well) 225 

Reserve  under  ParanitnmilineRed.    I  Richard) '.'st 

.  i    of    Potash,    I;    i      Action  of   Sulphur  Dioxide  on 

Iqu iBolutioi     I •    (Matuschek) 807 

laconitine   and   Japacomtine;    Pharmacology   of    . 

and  Dunstan) 828 

sulphocyauogcn      d  Canarin.     (Goldberg) 238 

Production  of        ■    (Goldberg) 1108 

Palp  Fibres;   Ipparati  -   foi  Separation  of  from   Waste 

Waters.    (Pj  Thompson.    From  Fullner 603 

uricalWood and  Normal  Papers.    (Herzberg),.    73:i 

Paper;  Apparatus  for  Purification  of .    (P)  Schmolka     196 

Paper-;  Uanu   i  (P    Callender 831 

Recovery  ol         froi    tt'asteWatei f  Paper  Mills.    (P) 

Faust  -IOC 

-    amors;  Upward    Flow   .      (P)  Thompson.    From 

\\  age 741 

Wood- ;  Alkaline  Pi     ess  ol  Boiling .    (Schact) 1230 

Wood-,  Fireproor ;  Manufacture  of .    (P)  Keyes 62 

Wood-,  ni  i  anada     (T.R.)  1161 

Wood-, in Gothenl    rg.Swcden.    (T.R.) 938 

Wood-,  in  Norway.    (T.R.) B61 

Wood-;  Specks  ol  Uonosulphite  in 925 

ation  ol  Materials  (Hcmpel) 1025 

Pulverising  and  Sepa  rat  ng  Apparatus.    (P)  Kato 1195 

Bricks  in  Germany.    (I'.R.) 1158 

Pumpkin-Seed  Oil.    (Graham) 1003 

Pumps;  Construction  P    Si  and  others 7s3 

For  Air  or  Gases     (P)   Milliard 313 

For  Fluid!       I  Point.     I P)   Feeny.      From  the 

Abwarme  Kraftniusehinen-Gcs t':'-4 

PorS  9  for  Pottery.    (P)  Sehotl 361 

- 486 

Purine     Derivatives       Pit  rmai  I       a    of   . 

>rg  1135 

Puzzolune:  Experiments    n  Pulverising (Ferel) 232 

i  — ,      !     i      i 1114 

Pyraconitine  and  M  thyll  Pharmacology  of 

(Cash  and  Dunstan    S28 

Pyrancl.  1'4-BenBO :  D  '' — .    (Bfllow  and  Wagner)    701 

tc..  &c.    — .     (Billow  and  Wagner) 799 

l't   Benzo-  ;    Dor  rat    e-   of .     III.  Billow  and  von 

Sichercr) 1106 

Pyrethrum  :  Phannacop  eia  Tests  of 3S0 

Pyridine:  Solvent  Action  of on  Coals.    (Baker) 7S9 

I'ynti;  and  Maicasite    i1.-'  etween — .    (Stokes)  1241 

;:natiouof .    (Heidenreich) . . .     2s;) 

action  of  the  Copper  of  Cupreous .    (Delplace) . . .    12S 

Smelting  and  Hot  Blast.    (Bretherton)  128 

Smelting;  Present  Position  of — -.    (Iiahlsen) B14 

Pyrogen  (8ulphur)  Dyestuffs.    (Zimmermann) 460 

Pyrogeni  ins  of    Organic     Compounds. 

( I patiew ) I2i«i 

Reactions  with  Aid  pic  Current.    (Lob) 583 

Pyrometer;  Optical .    (P)  James.    From  the  Bethlehim 

Steel  Co 459,  460 

is:  Air .     1 1'    Mils.     From  the  Bristol  Co 28 

O  instruction  of ( Pj  Audi 7SS 

Pyroxylin:  Instructions  for  Making 1239 

o-Pyrrolidinecarboxylic  Acid:  Formation  of by  Hydro- 
lysis of  Egg  Albumin.    (Fischer) 1151 


Quartz   and   Quart/ate   :     Bthaviour   of   on     Heating. 

(Cramer)   900 

Schist  in  Place  of  Fire-clay  in  Lime  and  Cement  Furnace 

Practice.    (Cramer)  1115 

Vitrified .    (Shenstor.e) 250 

Quebracho  Exports  from  Buenos  Ayres.    (T.R.) 642 

Extract:  Analysis  of .     (Kiellk) 611,1249 

Extracts  Soluble  in  the  Cold,  and  their  Analysis.    (Paessler 

and  Appelius) 1124 

Queensland;  Mineral  Production  ol in  1900.    (T.R.) 858 

Molybdenite  and  Wolfram  in .    (T.R.) 1159 

Quercitrin  :  Sugar  Constituents  of (Votocek  and  Fric)  .      76 

Quinine  Arsenate:  Preparation  of .    (Guigues)    499 

Basic  Sacchannate.    ( Delouruel) S33 

Bisulphate;  Examination  of .    (Carlinfanti)  1031 

Carbonic  Esters  of ;  Preparation  of .    (P)   Vereiuigto 

Cbininfabriken  Ziinmer  mid  Co ...  1232 
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Quinine — emit. 

In  O iren.    (T.R.) 958 

In  Java    U28 

Sulphate  in  Java.     (T.R.)    s,  : 

Quinotoxine;  Characteristics  of — .    (\  in  Miller  and  Rohdi  i 


Rabbit  Fur  :  Dyeing  Mixture's  of no 

Radiations;  Coloration  of  Salts  by .    (Goldstein) 1240 

Radio-Active  Lead  and  Rare  Earths,     (llofiuaim  and  Strauss)  76 

Substances.     (Giesel)  290 

Substances;    Action  of  Cathode  Rays  on .     (Hofmann 

and  others)   337 

Radium;  Action  of  Radiation  of -on  Selenium.     (Bloch)  .  625 

Chemical  Effects  Produced  by  Radiation  from .    (Bec- 

querel)    1  •_'.",  1 

Magnetic  Analysis  of  Radiation  from .    (Beoquerel)  ..  sr. 

Physiological  Action  of  Radiation  from .    (Becquerel 

and  Curie)  k  t._, 

Preparation  ol .     ( Hesson)  845 

Rays  ;  Transparency  of  Metals,  ic.  to .    (Mizuno) 291 

Salts  ;  Radio- Activity  induced  by  .    (Curie  and  De- 

bierne)   ;:.; 

Raffinose.    See  also  Melitriose. 

OctabenzoyI  Ester  of  ;  Preparation  of .    (Stolle)  292 

Raisin  Wines  ;  Composition  and  Examination  of .  (Schnee- 

gans)  599 

Rapeseed  in  India.     (T.R.)  J043 

Oil  ;  Purification  of .     (P)  Lindo '.'.     ,v,'l 

Rare  Earth  Group  :  Separation  of  Members  of  the  .    Ver- 

neuil  and  Wyrouboll)  143 

Rassamala  Resin.     (Tschirch  and  van  Itallie)    1122 

Reaction  Velocities;  Influence  ol  Chemically  Indifferent  Sol- 
vents on .     (Mensohutkin)    ....". 75 

Reactions  :  Change  of  Weight  in  Chemical  and  Physical  . 

(Heydwetller) * '     7,; 

Receptacles  for  Volatile  Inflammable  Liquids;  Stoppers  for 

.    (P)  SchBn 695 

Reception  and  Conversazione  at  Annual  Meeting 6;s 

Rectifying  Apparatus.     (P)  Crepelle-Foutaine 113 

Red  Leid;    Determination  of  Foreign    Impurities    in  

I Jous<er)  '  l\u 

Lead  Peroxide  in .    (Liebig) 1027 

Reducers.    See  under  Photographic. 

Refining  Apparatus  for  Oils.     (P)  Morgan 371 

Electroylytic in  the  United  States,    (like) ......    727 

Refractory  Materials  ;  Apparatus  for  Enamelling,     (P)  Brorn- 

h'-ad.    Froai  Waterman gg^ 

Materials  for  Building  ;  Manufacture  of .   (P)  Friswell    992 

Materials;    Manufacture   ol  .     (P)    Friswell  and  the 

British  LTralitc  Co 1115 

Refuse  Destructors : 

(P)Glen    60 

(P)  Liversedge 60 

(P)  Watson i  H32 

Destructors  in  Combination  with  Electric  Power  Stations 

(Highfield) 1012 

Destructors;  Smoke-consuming  Apparatus  for  .    (P) 

Ball jigo 

Disposal  of  Berlin  House  145 

Material;  Furnaces  lor  Burning .    (P)  Lester  Dean.!    117 

Regenerative  Furnaces.    See  under  Furnaces. 

Reinsch's  Test  for  Arsenic.    (Delepine)  2S1 

Rennet  Ferment ;  Preparation  of .    (P)  Hatmaker    From 

Jits' 59 

Report  of  Committee  on  Bookbinding  Leather 819 

Of  Committee  on  Milk  and  Cream  Regulations  ...'.    493 

Of  Committee  on  Use  of  Preservatives  and  Colouring  Mat- 
ters in  Foods  1228 

Of  Council  ....'.    661 

Of  Hon.  Treasurer  '.'.'.'.'.    6t>2 

Of  Royal  Commission  on  Arsenical  Poisoning .','.'.'    guj 

Of  Royal  Commission  on  Sewage.    (T.R.)  863 

Of  Royal  Commission  on  $  pontaneous  Combustion  of  Coal 

Cargoes  yen 

Of  Sir  E.  Fry's  Committee  on  Patent  Law.    (Levinstein)'.'  1282 

tin  Alkali,  etc..  M  orks  by  the  Chiel  Inspector 893 

i)n  Arsenic  in  Beer    (T.R.) g^j 

On  Bacterial  Treatment  ol  Crude  Sewage.    (Clowes  and 

Houston)  , 404 

On  Effect  of  Moisture  and  Time  on  Hide  Powder,    (Turn- 
bull)  69ti 

On  Freiberg  Hide  Powder.    (Paessler)    395 

On  Government  Laboratory  for  Year  ending  March,  1901. 

(T.R.)  04^ 

On  Methods  in  Use  for  Determination  of  Tannin.    (Proc- 
ter)    124g 

On  Mordant  (Farve's)  for  Basic  Dyestuffs.  (Bourry)  ....  711 
On  Photometric  Examination  of  Incandescence  Mantles  ..  1098 
On  Purification  of  Town  Drainage.  (Xietner,  Thiesing  and 

Bater)  828 
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Saccharifying  Action  of  Wheat  Germs,  and  L'se  thereof  in 

Distilleries.    (Lindet)    
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thereof,    (Riegler)  284 
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In  Foods,  Determinatiouof .    (Dcfournel) 
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( Larter ) 

Thymol;  Manufacture  of .     (Dinesman)  

Thymoquinone  in  Wild  Iiergamot  Oil.  (Brandeland  Kremers) 

imposition  for  Manufacture  of .    (P)  Sohege  .... 

Encaustic;  colouring  or  Decorating .     (P)  Sinclair... 

:    Manufacture  of .      (P)     lmray.      Prom    the 

..ite  Tile  Co 

;  ted  by  Brazil.    (T.R.) 

fartureof .    (P)  Coitfler  and  others 

Opal  Glass  Facing .    (Pj  Davis.... 

Timber  :  Dyeing  or  Preserving .     (P)  Pfister   

.an. not .     (durante)  

s      'iso  under  Wood. 

Tin  Cuttings  -.   Recovery  of  Copperas  from  .     (P)  Gels- 

thorpe 

;s  in  Alaska,    (T.li.) 

olyti  •  Apparatus  for  Stripping from  Scrap.     (P) 

Mai  thews  and  Davies 

Extraction  of trom  Ores  and  Slags.    (Pi  Brandenburg 

Weylaud 

Flame  Reaction  of .    (Schmatolla) 

In  Fine  Lead;  Determination  of .     (Liebschntz) 
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Tin— cont. 

tnthi   v:i.!    Settl         is.    (T.R.) inn 

1  tifluencc  of        on  ti"'  Qualil  1  .>i  Steel  or  Iron 

Influence  of on  the  Quality  of  Steel  or  Iron.   (Zuggerj    583 

Influence  of         upon  Copper.    (StahlJ 

Obtammetil  of  Pure  ft  im  Sheet-Iron    Waste,     (P) 

Bergs  ''  

Physico-chemical  Studies ol  11    hen) 

-Plate;  Manufacture  of       -,  and  Apparatus  therefor.    1  P) 

lmray.     From  Roger!  and  Beaver 12:1 

-Plate,  Printing  of  ,  in  Dead  Colours,    (P)  Baycrthal. 

From  Rwers  *. 120s 

Precipitation  of from  Sulpho-Salts.    (tjst   anil  Klap- 

proth! 1028 

Production  of in  Bo'ivis,    (T.R.) 301 

Recovery  ol from  "  Hardhead    orS'ag.     (P)  Bradford  1217 

Reeovoryof        -fromTit dlron.    (P)  Hemingway 368 

Recovery  of  —  from  Waste.    (P)  Prcto 

Recovery  of  ,  from  Waste  ami  Spelter  Scrap.    (P) 

Davis 

Recovery  of ,  with  Generation  of  Electric  Energy,   (P) 

Gould si  7 

Refining  Raw .    (P)  Bergsoe 368 

Separation  of .from  Antimony,  by  Electrolysrs.    (Ost 

ami  Elapproth) .'...'. (<j 

Slags  and  Silicates ;  Lixiviation  of .    (Pj  Brandeburg 

ami  Weyland) .  1210 

The  "World's  Supply  oi — -,inl900.    (T.R)  301 

Volumetric  Determination  of  .by  Stannous  Chloride. 

(Zengilis) c... S4u 

Tinfoil  and  Bottle  Caps    Manufacture  of .    (Gr.mja) 1191 

Tinned  Iron.    See  under  Iron. 

Tinctures:  Duty  on .  in  Japan.     (T.R.)  294 

Titanic  Acid ;  Colorimf  trie  Determination  ..f .    (Brakes)      23 

Oxide;    Concentrates   containing    High    Percentages   of 
.    (P)  Rossi  and  others 538 

Titanium    Sals:    Application    of    .  for  Leather  Dyeing. 

(Lamb)  ' mi 

Tobacco ;  Catalase  and  Enzyme  of  Cured               1         .     598 

Free  from  Nicotine ;  Production  ol  .    (Pj  Hoase  ami 

Broeckmann 7s 

Leaf :  Paraffins  in .    1  I'horpe  and  Holmes) 7".s 

Nevt  Alkaloids  cf .    (Pictet  and  Rotschv) 501 

Nicotinein;  Determination  of .     (T6lh) 942 

Smoke;  Chemistry  of  .     (Thorns) 626 

Toluene;  Electrolytic  Oxidation  of .    (Pols) 161 

Sulphochloride-. :   Manufacture  of .    tPi    Thompson. 

From  Gfe'ler sot 

Trinito-;  Reduction    of  ,  with  Hydroden,  Sulphide. 

(Cohen  and  Dakin) 1254 

Toluidine,  111- :  Azo-Oompoumls  from .     (Sun-lson) 240 

Para-;  Oxidation  of .    (Borustein)  -.  71.11 

Toning  an  1  Fixing  Bith.    (L;esoiang) 153 

-Baths  for  Gclalino-Chloride  Prints.    (Wilson) 834,932 

Tool-Steel.    See  under  Steel. 

Torches ;  Gas-Lighting .     (P)  Glover 693 

Tornoe's  Method  of  Determining  Alcohol  and  Extract  in  Beer. 

(Ling  and  Pope)  75,-, 

Towers  ;  Condensing .    (Clemmers  I  120s 

Guttmaun's  Fillim  .Material  for  Reaction  ami  Absorption 

.    (Heintzt 302 

Packing  Material  for  Gay  Lussae  and  othsr.    (P)  Gibson.  897 

Trade  Marks;   Chambers  of  Commerce  Resolution  oa   . 

„     (T.R.) 931 

Report  ...    78,162,291,397,514.628,  758,  M-.  946, 1035,  1152.1250 

Tragacanth  :  Presence  of  Cellulose  in .    ( Toilens  1  7411 

Transport  of  Chemicals.    (  Muspratl ) 4*20 

Trapa  Natans.  or  Water-Nut;   Composition  of   .     (Zega 

and  Kncz-Milojk.r.  ic)  , 270 

Trass  and  Trass  Mortar.     (Burchartz) 252 

Treasurer ,  Report  of  Honorary 662 

Trees ;  Dyestuff-yielding of  Pembj.     (T.R.) 70; 

Trent epohlin  Jolithus;  Erytlnitol  in  .    (Bamberger  and 

Laudsiedl) 77 

Triazo  Compounds.    (Rupe  and  Majewski) 151 

Tribenzal-d-sorbite.    (van  Ekenstein  and  Lobry  deBruyn)...  291 

Tribolumineseence.    (Tschugaeff) 815 

Trichromatic  Photography.    See  under  Photography. 

Trinidad  ;  Asphalt  and  Manjak  in .     (T.R.) 1038 

Trinitro-a-Naphthol    OH:NO»:NOj:NOjl . 2.4.1  ;    Constitution 

of .    (liehrmann  and  Misslin) 706 

Tiiuitrobcn/.ene;  Reduction  of with  Hydrogen  Sulphide. 

(Cohen  and  Dakin) .' 1251 

Trinitrotoluene;  Reduction  of — -with   Hydrogen  Sulphide. 

(Cohen  and  Dakin) * 1254 

l.S.S'-Tii  uxyflavone:  Preparation  of .    (St.  v.  Kostauccki 

and  Steuermann) 3.-5 

Triphenylcarbi.no] s ;      Etherification     of    by     Alcohol. 

( Fischer) 33 

Triphenylchloromettane.    (Gomberg) in 

Preparation  of .    (Gomberg; 33 

Triphenylmcthane  Colouring    Matters;    Production    of . 

(P)  Johnson.    From  Bochringer  and  Soehne 358 

Derivatives  :  Preparation  of .    (Grimaiix)  355 
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Spectra  of  Aqueous    Solutions  ol 
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ix) 

Grimaux) 

...     .l>5 
r;.i  .  Dvcsluffs   from 

j-  >     lira  of  their  Aii.  Soluti 

s" 

■ratus.      (l'l    Lake.       From    Werner    and    . 

rvr *! 

Troi  •    nga.       t&~) M 

Trm  I      ..rsionof —  into  Tropins.    (Willsaetter) ..  1133 

Treaine;  Detection  o[ —     (Yreven) £85 

i  in  the .    (WiRstSlter) IMj 

Tropinoue;   Transformation   of into  d-Cocaine.      (Will- 

' 

TuntOil.Au.n.  se .    (Utaar) 261 

Tungsten;  Aluminium  Alloys  containing .    (P)  lien-- 1217 

Aluuiiniiiin  :  Alloys  ol .    (GuiUet) '23 

.     Determination  ol — .    (Pntcbie) 840 

■  n inthe  Unit    IS  •■':' 

I  R  I  "••"•i"     BW 

Trioxide;  Separation  of from  Molybdenum  Trioxide. 

-   hi  I  Smiiui  6i' 

of  ■ — ,  ami  Separation   from 
;■•.•••••■■:■■  -\;;',v    39~ 

Quantitative  Separation  of  from  Siltcic.Acid.     (Wells 

ai.  

Turkey;  Bitumen  Productionin ■    iT.R. 'J**0 

■tit  Trade  of  Constantinople.     (T.K.I  1158 

Blvas    — .     (T.E.)  6S0 

i   al,  Silver-Lead  and  Antimony  Mines  mSalonica 

and  Kossova .    (T.R.) 

Gall  i  lad .     i T.U.I IMS 

kir .     (T.R.) 

I  at  Baghdad .     (T.lt.) 10« 

— .     r.a.) 

Turk.    -B                         onoflronin 50S 

Tuii.                     a  the  Woollen  Industry,    i  Steinberg) 470 

Turpentini                                (Tschirch  and  Bnieningi 276 

Trade  Descript ion  of in  India.     (T.E.) 294 

Tutu   :  u  .    (Easterfiehl  and 

Aston]  f,~ 

•     Manufacture  of  Fabric  for .     (P)  Sadclyfle Ill 


u 

I'canda  \      ■       Btchirch  and  Klaveness) 743 

natrocalcite) ;  Synthesis  of  - — .    (deSchulb 

Ultramarine  I                  S  gar.    (Herefeld    1007 

Unions     Dyeing  of  with  Diamine  DyestuBs.    iTearn- 

3» 

United  Alkali  '                   SI    II    •  ns  Corporate                       ...  7t:5 

Sugar  Iudustry  in  th< .    (T.R.)..  +0(1 

Vni-'eles.  in  1              I    B  i 862 

B  I SOS 

-.       r.R.i 855 

■     I  '  .E.  I 407 

-   rrada  in  Oregon .     (T.E.) 864 

.     i T.R. I  857 

■  — .    (T.E.)  loio 

Portland,  Oregon (T.R.i 857 

l    B 7ft; 

istry  in  California .    (T.E)..  857 

and    Metallurgical    Industries    of  New    York. 

B58 

I.R  )  "•! 

-                .     (T.R.) s>53 

I   I:     

I.R.)    

M'.fth. .    (T.E.) 768 

icts  in  the — .    (T.K.i 103 

and  Russian  Sugar  in 

106 

D        -  gnrsin  the  — .  iT.K.)  kh;, 
126) 

1  1;  ) 11112 

Be       1        I  ,l:.i 1258 

:ii  nwronghl  Earth. 
1260 

r.B  1 1015 

1  ft.) i2t;i 

126J 

n.    (T.R.) 12'Ki 

848,950,  1"  ■■ 

ft 1 

r.i 

Draii  umonia in  the — .     1T.1 

1  B     l"il 

16* 

DutJ  0         B  in .    (T.K.i 759 
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Duty  on  Tar  Oil  or  Carroll neuin  in .    (T.E) 759 

Duty  on  Wolfram  and  Tuin.-s.ten  Ore  in .     (T.U.I  ... 

Eaiihenware  and  China  at  Portland.  Oregon .    (T.R 

Electrolytic  EeAning  in  th< .     (Ulke) 102.70 

iter  and  Acid  Plant  at  Atlanta,  (la.    (T.E)   

Fuller's  Earth  Production  of .    (T.R.)   81 

Glass,  Glassware,  and  Earthenware  in .    (T.E.) 1010 

Imports  of  Chemical  Raw  Materials.    (T.E) 1136 

livn  Ore  Production  in  the .     (T.R.) 

Lea!  lni-  Trade  of  the .     ( T.U.) 

Linseed  Oil  in  Portland,  Oregon .    (T.R.)  ■■ 

Magnesium  Sulphate  111  the .    (T.R.) 

Mercury  Exports  of  San  Francisco .    (T.R.) 

Metals  Produced  in  tin .    (T.R  ) 760,  761 

Mineral  and  Metal  Production  of .    (T.R.) 7» 

Mineral  Oil  Industry  of  the .    (T.E) r,35 

Ores  and  Minerals  Produced  in  the .    (T.R.) 75!» 

Painl  Industry  of  the .    (T.R.) 

Phosphate  Production  of  the .    (T.R.) 1015 

Phosphate  Rock  Production  of  the.    (T.E.) 

Pine  Fibre  Industry  in  Oregon.    (T.R,) s55 

Platinum  Prices  in  — -.    (T.R.) 1041 

Sheep-Dip  Duty  free  in  the .     (T.lt.) 1048 

Tea  Sweepings  for  Calleme  Dnty-Free  in .    (T.R.) 160 

Zinc  Industry  in  the .    (T.R.) 

Urals;  Minerals  in  tin .    (T.R.) 519 

Uranium;  Electrolytic  Determination  ol .    (Kollock  and 

Smith)  l»2» 

Nitrate.     il>e  Coniuck) 240 

Ore  in  Colorado.    (T.R.) 519 

Ores ;  Analysis  of .    (Fritchic) 71) 

Preparation  of — .    (Aloy) 480 

Quantitative    Separation    and    Determination    of 

(Kern) 1)4* 

Red:  Preparation  of .    (Kohlschutter)  .• 262 


Vacuum  Apparatus  for  Separating  Salt  from  Solutions.    (P) 

Vis 12$ 

Pans :  Construction  of.    (Greiner) 1)25 

Valerian  Root :  Pharmacopeia  Tests  of 386 

Valve  for  Gas,  which   Prevents  Passage  of  Liquids.    (Sehol- 

vien) , 748 

Vanadium:  Extraction  and  Uses  of .    (Proctor  Smith)  . ..  1183 

In  Slags  and  Cinders :  Determination  of .    (Jouet)  ..    620 

1 1  on  :  Properties  of .    ( Baxeres) 178 

Ores    Analysis  of  .    (Fritchie) 70 

Vanilla    Formation  of  the  Perfume  of ,    (Lecomte) 

Planting  in  the  Seychelles.    (f.R.) 1048 

Vanillin  :  Preparation  of  ,  from  Protocatechuic  Aldell 

(P)    Sommer 1135 

sers.   (P)    Firth  and  Jackson 697 

Vapouraml  Air:  Apparatus  for  Burning for  Ineandesee 

Lighting.    iP)    Leroux  and  Carmien 1101 

Al  Desired  Pressure;  Production  of .and  Apparatus 

therefor.    (P)    Steleii 562,878 

Burners  :— 

(P)    Lecomte  H 

(P)    Thompson.    From  Braiin 46$ 

Burners    for    Steam    Generators.      (P)      Luke.      ]V 

Kidder   975 

Burners;  Hydrocarbon .    (P)    Hartel   32 

Burning  Apparatus.    (P)     Kitson   mis 

Burning  Apparatus    and  Systems.    (P)     Philipson    and 

others ' 56$ 

Vapours   from  Tar  Distillation;    Treatment  of  Noxious  . 

1        .1  iand  Coleman) 200 

Ol  Sugar  and  other  Factories;  Utilisation  of  .    (P) 

Steffen  268 

Varnish,  Amber ;  Manufacture  of  .    (P)    Flather 372 

Apparatus   for  Manufacture  of .     (P)    Lake.    I. 

WorstaU  and  tlackathorn 36$ 

Chemical  Process  in  the  Manufacture  of .    (Heupeh  ..     Ms 

ractureol —  by  the  Pressure  Process.    (Smith)...  1076 

Resins;  Examination  of .    (Lewkowitsch) S7S 

Varnishes.    (Class  XIII.)  .50.  83  .135,  262,  372,  72P,  770,  818, 1003, 1045, 

1122,1160.  1222,  1260 

At  Glasgow  Exhibition 087 

Manufacture  of — -.    (P)    Kronstein 112$ 

Production  of  Oil .    (P)    Wiukelmann 729 

Testa     lor     and    Properties    of     Natural    . 

I  Ilo  hnel) 9(19 

Vat*:  1  tor  Distillery  Fermentation .     (Hen,. 

D  all'll    5ft 

hi,.      L  Substitute  for  Margarine.    (T.R.) 862 

■  uela  ;   Bala  la  Rubber  in  .     T.R.) 771 

Veniee  Turpentine.    (Tschiich) 61 

ii  ild  ug   Liquids;    Purification  of .  and  Appa- 
ratus tin-..                      Hill 1230 

Forlnlhnrrmabli  Liquids:  N'on-Explosivi 

I    ■  Storing  Inflammable  Liquids.    (Ernst) 459 
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,  Customs  Decision  m .    (T.U.) 1036,  1163 

\       iria     Preserving  Fresh  Fruit  in .    (T.R.) 862 

V'letoriiii  GoWJubileo  Exhibition,  Beudigo 027 

Exempted  from  Duty  in  the  Netherlands    (T.U.)  .628,  7S9 
Biochemical    Distinction     between    the   two 

Chiel             IBertmndandSazerae) MB 

Methyl  Alcohol  in.    Detection  of .    (Robli 753 

. .     Manufacture  of  ,  and  Apparatus  therefor.    (P) 

be 737 

eter    Tho  Knuler-Ragosine        .    iRagosinc) ;>3:t 

Visits  to  Works  and  Places  of  I il  Interest 67s 

Qualitative  rest  for  Cobalt,    (Trcadwell) 390 

Productsol  the  Solfatara  (Naples).    (T.R.) 83fi 
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Oil.     iT.E.) 641 

Walnut  Oil;  Bulgarian .    (Petkow) 1122 

Oil  from  Juglans  Nigra,  I .     (Itchier) 727 

a  of  Magnetic  Concentration  ;  The 1116 

Apparatus  for  Dyeing  and  Treating .    (P)  Heys. 

Prom  Masseron  and  others 1110 

Wash  for  Sheep  and  other  Animals.    (P)  Roxburgh  and  Scott  1133 

(P)   Humfrey 1196 

also  ""  It  r  lias. 

Washing  and  Bleaching  Compounds.    (P)  K:irtelt 892 

Washing-blue  in  Pemba.    'T.U.) 77" 

Waste  Carbonaceous  Materials;  Destractive  Treatment  of . 

Dull 272 

Liquids  from  Sugar  Manufacture  ;  Tieatment  of (P) 

Pis.  hel 734 

Neutralisation  of  acid .    (T.R.) 409 

Products   from    Distilleries;    Treatment    of   .    (P) 

IISOU 144 

Mineral  Oil  Industry ;  Utilising .    <Ulzer)  112 

Sulphite-Cellulose    Liquors;   Treatment  and    Utilisation 

of .    (P)  Brookes.    From  Trippe 741 

'ill 683 

Water ;  Abraham  and  Momma  s  System  for  Purification  of . 

Krull    271 

Apparatus  for  Decanting — -.     (P)  Gorianiuofl 314 

Apparatus  for  Filtering  and  Purifying .      P)  Green..  -.2 

Apparatus  for  Filtering  and  Treating  .    (P)  Desru- 

maux  and  Norman 233 

or  Purification  of .    (P)  Gatbicann 1133 

ratus  for  Softening  and  Purifying : 

1 1')  Proitzheim  ami  Schumacher 602 

(P)    Hams 925 

Koyl 925 

1    mberton 601 

Appara                 ting  Samples  of — .    (Rottger) 59 

Apparatus    for  Use    in    Purification  of  .    (P)   From 

Lacoi  nne  and  Lauder 739 

Influence  of  Chemical  Composition  of . 

iquet ) 1220 

Calcium  and  Magnesium  in;   Volumetric  Determination 

of .    (Winkler) 507 

onic   Acid  in;  Determination  of  .    (Ellms   and 

Beneker) 937 

Drinking  :  Sterilisation  of : 

601 

'maim  and Deiter) 828 

Electrolysis. of on  the  Large  Scale.    (Schmidt) 130 

Elimination  of  Iron  from .    (P)  Teufer 602 

imination   of  Drinking  by    Erdmann's   Method. 

'  Pernau)  381 

i  from  Substances.    (P)  Schwerin 720 

Purification  of .    (Aspinall) 828 

e Manufacture;  Treatmentof .     (PI  Olto 147 

ForSi.  am  Generators;  Apparatus  for  Determining  Amount 

emicals  for  Softening .    il'i  Erfmann 147 

Prom  Paper  Mills  .  Recovering  Water  and  Products  from  ' 

Waste—.    (P)  Faust 196 

lination  in  Distilled .    (Deherain  and  Demoussy)  38i 

.Addition  to  Cement.    (Borntrager) 477 

In    Fuming    Sulphuric     Acid ;    Determination    of  . 

619 

able .    (Cables)  145 

Lille  ;  Sterilisation  of by  the  Abraham  and  Marmier 

Process.    (Krull) 381 

Linde  and  Hess  Process  for  Removal  of  Iron  from ..  145 

Michrochemical  Detection  of  -  • — .    (Emich) 1142 

Nitrates    in;     Detection    and     Determination    of  . 

and  Defnuruel) S38 

•Nut  [Trapa  Natans)  ;   Composition  of  .    (Zega  and 

Bjiez-Milojkovic)  270 

Organic  Matter  in ;   Source  of   Error  in  Kubel-Tiemann 

Mi  thud  for  Determination  of  - — .    (Duyk) 7S6 

Pollution  of l>y    Waste    Lye  from    Potash    Works. 

(Buhner  and  Schmidtinann) 738 

iication.    (ChissXVIII.) 5»,  145, 271, S63 

1M,G01, 738.  773;  828;  86S-, 923. 1017,  1132,1129 
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Water   couf. 

Purification  of ; 

(P)  Koyl  s;, 

il'i  Orchard  and  Pox   1280 

>.  hi.rholz) 271 

il')  Weddell  601 

Purification;  Schumburg's  Process  of .    (Schuder).,,  B2S 

Re  agents  (or  Puriiymg  ;    Production  of  .    (P) 

Lake.    From  The  Jewel]  Export  Filter  Co 31 

Softening  of .    (P)  Brojer 1013 

still  for .    (P)  Bessonofl in.> 

Uniformity    in    Bacterial   Analysis  of  Necessary. 

■  Lbba) 140 

Waters,    Apparatns    for    Purification    of    Dirty .    (P) 

lieinscli 4CT5 

Ferruginous  :    Purification  and  Ripiu  Filtration  of  , 

(Krohnke) :,:i 

For  Holler  Pec  I  :  Purification  of .     (P)    Harris [094 

Moorland;  Researches  on .    11.    (Ackroyd)  4"i 

Nitratesin;  Determinationof .    (Henriot) ;ki 

Nttnc  ami   Nitrous  Acid  in  Natural;  Determination  ol' 

.    (Winkler) 987 

Of  Sugar  Factories  m  Russia;  Purification  of  Waste . 

(slasski) 146 

Oxygenin;  I'etermiuationof .    (Uideal  and  Stewart)  Ml 

Phosphates  in  Potable;  Determination  of  .    (Wood- 
man and  Cay  van) 506 

Purification  of  Waste  ,  and  Recovery  of  Paper-Pulp. 

(Schmidt ) 382 

Reaction  of  Sodium  jj-Henzene-sulphonate  on  Iron  Cysti- 

nate  in  Contaminated .    ICausse) 145 

Sulphurous  Mineral ;  Determination  of  Sulphides,  Ac,  in 

.    (Gautier) 392 

Set  also  under  Effluents. 

Waterproof  Coating  for  Metal,  Stone,  etc.    (P)  Zimmer 719 

Suostance,  and  Manufacture  thereof.    (P)    Stocker  and 

Zander 727 

Waterproofing  Compositions.    (P)  Newman 892 

Of  .Materials.    (P)  Kronstein 160 

Textile  Fabrics.    (Weber) 804 
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Ammonia  Distiller. 
Brown,  Prof.  A.  Crum,  F.R.S.,  8,  Belgrave  Crescent, 

Edinburgh,  Professor  of  Chemistry. 
1891.  Brown,  Cesar  R.,  23,  Gower  Road,  Forest  Gate,  E., 

Works  Foreman. 
O.M.   Biown,   D.,    93,   Abbey  Hill,  Edinburgh,    Chemical 

Manufacturer. 


Tyrone,     Inland,     Soap 


O.M,  Brown,     !>..    Do 
Manufacturer. 

1890.  Brown,  Edw.  Hilton,  Tannin  lv. . 

Dol    Station,     Moscow-Kazan    Railway.    Russia, 

Analytical  Chemist. 
O.M.    Brown,  F,  W.,  81,  Abbey  Road.  N.W.,  Science  Tutor. 
si  i    Brown,  G.  lv,  8,  Palace  Terrace,  Palace  Gates  Road, 

Wood  i  ireen,  V,  I  hemist. 
O.M.   Brown,    Uonry,  Cannon    Brewery,    Watford,    Herts, 

Brewing  Chemist. 

1899.  Brown,    Dr.  Henry  C,  The   Chemical    Works,    King's 

Lynn,  Chemical  Manufacturer. 
O.M.  Brown.   Dr.  Horace  T.,   F.R.S.,  52,   Nevern  Square 

Kensington,  S.W.,  Brewing  Chemist. 
O.M.  Brown,    Dr.   J.   Campbell,   8,   Abercromby   Square, 

Liverpool,  Professor  of  Chemistry: 

1891.  Brown,     J.     Henry,     Minas    d'Aljustrel     Alcmtejo, 

Portugal,  Technical  Chemist. 

1901.  Brown,  Jos.,  Ashleigh  House,  Savile    Town,    Dews- 
bury,  Manufacturing  Chemist. 

18:i2.  Brown,  Reginald  B.,  3,  Alexandra  Terrace,  Ilea.! 
ley,  Leeds,  Dyer's  Chemist. 

1889.  Blown,    Kolit.,   The    Firs,    Hartford,   Northwich,  En- 

gineer. 

1890.  Brown,  li.  J.,  Technical  School,  Stockport,  Principal. 
19.1.  Brown,  Samuel   B.,  Oakdene,  Whaley  Bridge,  Stock- 
port, Calico  Printer's  Manager. 

O.M.   Brown,   T.,    The    Chemical    Works,     King's     Lynn, 

Chemical  Manufacturer. 
O.M.   Brown,   Walter,  c,  o   Jas.    II.  Dennis  and  Co.,   Ltd., 

Widnes,  Technical  Chemist. 

1900.  Brown,  Walter  B,  e  o  Nelson,  Morris,  and   Co.,  U.S. 

Yards,  Chicago,  111.,  U.S.A..  Chemist. 
1897.   Brown,  Wm.,  The   Firs,   Urmston,  near  Manchester, 
Engineer'. 

1901.  Browne,  Dr.  Arthur  L.,   13-15,  North  Street,  Balti- 
more. Md.,  U.S.A.,  Analytical  Chemist. 

O.M.    Browning,     W.,     Broad     Oak,      Accrington,     Calico 

Printer. 
1901.    Browniie,  David,  4,  Park  Road,  Montoo,  Eccles,  near 

Manchester,  Chemist. 
1890.   Bruce,  Jas.,  Vauxhall  Distillery,  Liverpool,  Distiller. 
Bruce,  Wm.  T.,  c  o  Hugh  Wallace  and  Co.,  Ltd.,  5, 

Fenchurch  Street,  Loudon,  E.C.,  Director. 

1892.  Bruckmann,  G.  T.,    192,   18th  Street,  Brooklyn,  N.Y., 

U.S.A.   Chemical  Engineer. 
O.M.   Bruuner,  II.,  Holly  Mount,   Tarbock  Road,  Huyton, 

near  Liverpool,  Chemical  Manufacturer. 
1894     Bruuner,    II.  Bertram,  Winnington  Park,  Northwieh, 

Chemist  and  Electrician. 
188?.   Bruuner,  J.   F.   L.,  23,  Wetherby  Gardens,  London, 

S.W.,  Chemical  Manufacturer. 
O.M.   Brunner,     Sir    J.    T.,   Bart.,    M.P.,    Druid's    Cross, 

Wavertree,  Liverpool,  Chemical  Manufacturer. 
1894.   Brunton,  J.   Dixon,   Wire   Mill,  Musselburgh,   N.B., 

Wire  Manufacturer. 
1890.   Bryce,     John     Annan,     Messrs.    Wallace    Bros.,    8, 

Austin  Friars,  London,  E.C.,  Merchant. 
1894.  Bryce,  Thos.,  Tharsis  Mines,  Huelva,  Spain,  Chemist. 
1897.   Bryson,   Jas.,   Pumpherstou  Oil   Works,   Midealder, 

N.B.,  Oil  Works  Manager. 
1892.  Buchanan,  D.  CI.,  Mount  Vernon  House,  Glasgow, 

and  (Journals)  c/o  Gibbs  and  Co.,  Iquique,  Chile, 

Anahst. 
1888.  Buchanan,  Jas.,  jun.,  Caledonia  Foundry,  Brasenosc 

Road,  Liverpool,  Engineer. 
1897.  Bucher.  Prof.  John  E.,  Brown  University,  Providence, 

R.I.,  U.S.A.,  Assistant  Professor. 
1897.  Buck,  Chas.  A.,  521,  Locust  Street,  South  Bethlehem) 

Pa.,  U.S.A.,  Chief  Chemist  (Bethlehem  Iron  Co.) 
1897     Buckuill,  Jno.  A.  S.,  3,  Crown    Office   Row,   Temple, 

E.( '.,  Barrister-at-Law. 
O.M.  Budden,  E.  R.,  28,  Church  Row,  Hampstead,  N.W. 

Consulting  Chemist. 
1900.  Bull,  Dr.  Benjamin  S  ,  26,  Westcombe  Rise,  Humbcr 

Road,  Blaekneath,  S.K.,  Technical  Chemist. 
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Bull.  Irviug  C,   P.O.    Box,  294,  Miduletown,  N.Y , 

.  misc. 
Hull.  Johani  helstone,    Havelock    S 

Hclei  N        •  J  Engineer. 

Bullock,  J.   1..-.  Hanover  Street,  Hanover  Square, 

Ion,  \V.,  Manufacturing  Chemist 
Bult,  Herbert  .1  .  1$.  Billiter  Street,   London,   E.C., 

,i-t. 
Burnt  r.   II..  Ironworks,  Newmains,   N.B., 

Ironworks  Man 
Bunker,  H.  E.,  56,  Church  Road,   Farnworth,  near 
hnical  Chemist, 
j,  Henry,  H.,  c/o  Peruvian  i  orporalion,  Ltd., 
a,  Peru,  Analyst 
Bunting.  W.    Lightfoot,    Forest    Bank,    Crawshaw- 

booth,  near  Manchester,  Calico  Printer. 
Barbridge,  Jas.,  [udia-rubbei   .Mills,  Tottenham,   N. 

India-rubber  Manufacturer. 
Burdekin,    G.,  jun.,  Park    Villa,  Prescot    Road,  St 

Helens,  Chemical  Works  Manager. 
Burford,  Samuel  F..  The  Firs,  Ifirby    Muxloe,  near 
Leicester,  Analytical  Chemist. 

H.,  Government  Laboratory,  Clement's 
luu  Passage,  Strand,  W.C.,  Analyst. 
Burger.  l>r.  J.,  1.  Birch    Avenue.   Talbot    Road,  Oiil 
TratTord,  Manchestei  Chemist. 

Prof.    c.    ]■'..    I  Diversity    of    Wisconsin, 

Madison,  Wis.,  U.S  \  .  I  1  ctro-chemical  Engineer. 

i  ,  Hale  Road,  Dittoo,  Widnes,  Chemist. 

--.  G.  E.,  Thornbank,  EUesmere  Park,  Eccles, 

Manchester,  Dyer. 

■  .  Hi  rh.  E.,  The  London   Essence  Co.,  George 
et,  Camberwell  Green,  S.K.,  Chemist. 
.  Win.  T.,  46,  Portland  Road,  Hollaud    I'ark, 
Loudon,  W.,  Analytical  Chemist. 
Burghardt,  I>r.  C.  A.,  Fern  Cottage,  Alderley  Edge, 

sbire,  Consulting  Chemist. 
Bnrkard    Di    Ernst,    The   Heyden   Chemical  Works, 

1 11.  N.J.,  i  .S.A  .  I  Demist 
Burkhardt,  Dr.  G.  A.,  e/o  11.  B.  Simons,  Strada  Priu- 

cipatele  Unite,  2,  Bucarest,  Roumania,  Chemist. 
Burland,  Lt-Col.  Jeffrey   11.,  824,  Sherbrooke  Street, 
Montreal,  Canada,  Paper  and  Card  Manufacturer. 
Burland,  Richard  0.,   Rishopgate,  Wigan,  Manufac- 
turing Chemist. 
Burleigh,  Win.  F.,  c/o  Murphy  Varnish  Co.,  Newark, 

N  .1  .  U.S.A  ,  Technical  Chemist. 
Harls,    Frank    11.,   19,    Cleveland   Mansions,    Chapel 

Street,  Brixton  Road,  S.W.,  Chemist. 
Hurls,   Herbert  T.,  206,   Lewisham   High  Street,  St. 

John's,  S.E.,  Mechanical  Engineer. 
Burnaml,    Sydney.    Manbre    Saccharine    Co.,    Ltd., 

Hammersmith,  W.,  Manager. 
Buniard,   R.,  Plymouth  Chemical  Works,  Plymouth, 

Chemical  Manufacturer. 
Burnet,    Henry    K.,    North     Brook    Vitriol    Works, 

Bradford,  Yorks.,  Vitriol  Maker. 
Burnet,  Jno.  Jas.,  18,  University  Avenue,  Glasgow, 

Arch 
Burnhaui.  .1.   C,  51,  Leyland  Road,  Lee,  S.E.,  and 
(afttr  March,  1902J  Cordite   Factory,  Wellington, 
Milgiri  Hills,  India,  Analytical  Chemist. 
Burnsil  c/o  International  Smokeless  1*0  w- 

'oliii.  X.J.,  U.S.A.,  Ch.uiist. 

Burn-Murdoch,  J.  V.,  Ni  hert,  N.B.,  Assayer. 

Burr,    Edmund    <'..    1722,    Vail,  jo  Street,  San  Fran- 
cisco, <  ai.,  r.s.  \.,  Manufacturer. 
Burr,   E.   Willard.    Alvarado,    Alameda    Co.,    Cal., 

I   .S.A.,  Sugar  Manufactin 

Burrcll,  15.  A.,  5,  Mount  Preston,  Li  I-,  Analytical 
Chi  i 

Burrell,  Loomis,  Little  Falls,  Herkimer  Co.,  N.Y., 
U.S.A.,  Manufacturer. 

Burrough,  Horace,  jun.,  c/o  Burrough  Bros.  Manu- 
facturing Co.,  Baltimore,  Md.,  U.S.A.,  Technical 
mist 

Burrows,  Dr.  Eggleston,  Nortlihourue,  Eton  Avenue, 
Han  W„  M  1). 


1888    Burrows,   Edw.,  Belle  Vue  Road,  Low  Fell,  Gate*. 

head-on    l'\  ne.  Alkali  Works  Manager. 
1901.   Burton,     Uf.,   c/o    Merchants'  Dyeing  and  Finishing 
Co.,  Ltd.,  1-',  Front  Street  West,  Toronto,  Canada, 
Dyer  and  Finisher. 

1889.  Burton,    Wm.,   The   Hollies,  Clifton   Junction,  uear 

Manchester,  Potter's  Chemist. 
1897.   Burwell,    A.    W.,    208,    superior    Street,   Cleveland, 

Ohio,  U.S.A.,  Consulting  Chemist. 
1885     Bury,  J.  11.  Church  Chemical  Works,  near  Accring- 

ton,  Chemical  Manufacturer. 
1898    Busch,    Dr.   Albert,   2,    Blucherstrasse,    Brui 

Germany,  Chemist. 
1897.  Bush..!.  M",  7,  Hyde  l'ark  Street,  Loudon,  W.,  Manu- 
facturing Chemist. 
O.M.   Bush.BaronW.de,  c/o   W.   J.   Bush  and  Co.,  Ltd., 

Ash  (.rove,  Hackney.  E..  Chemical  Manufacturer. 
1897     Butler,  David  I!..  41.  Old  Queen  Street,  Westminster, 

S.W., Cement  Expert. 

1890.  Butler,  Paul,   Lowell,   Mass.,  U.S.A.,   Ammunition 

Manufacturer. 
1885.  Butler,  Samuel,  The  Cedars,  Compton,  Wolverhamp- 
ton, Brewer. 
1880.  Butler,  W.  W.,  Southfield,  Norfolk  Road,  Edgbastofi 

Birmingham,  Brewer. 
O.M.   Butterfield,    J.   C,   79,  Endleshain    Road,    Balham, 

s.W.,  Analytical  Chemist. 
1892.  Butterfield,  W.  J.  A.,  Overdale,  Bletchingley,  Surrey, 

Analytical  Chemist. 
1883.  Butt,  E.  N.,   77,  Hamilton  Terrace,  Maida  Vale,  W., 

Pharmaceutical  Chemist. 
1897.  Butters,  Charles  28-31,  Bishopsgate  .Street  Within, 

London,  E.C.,  Metallurgist. 
1900.  Butterworth,    Elwell    R.,  "e/o    Reversible  Collar  Co., 

Ill,  Putnam  Avenue,  Cambridge,  Mass.,  I  .S.A., 

Chemist 

1892.  Buttfield,  Horace  V.,  13,  Wellington  Road,  Bush  1 1  ill 

Park,  Enfield,  X.,  Chemical  Demonstrator. 
O.M.    Byard,    A.    G.,   c'o   Burt,    Boulton,  and    Hcywood, 

Apartado8,  Bilbao,  Spain,  Technical  Chemist. 
1899.  Byrnes,  Eugene  A.,  918,  F.  Street,  N.W.,  Washin 

D.C.,  U.S.A.,  Examiner  in  Electro-Chemistry. 

1893.  Byrom,   T.   H.,  Laboratory,  Wigan   Coal  and   Iron 

Co.,  Wigan,  Analytical  Chemist. 
1887.  Bythway,  M.,  44,  Lloyd  Street,  Albert  Street,  Man- 
chester, Dry  Salter. 


1884.  Cabot,  Godfrey  L.,  82,  Water  Street,  Boston,  Mass., 

U.S.A.,  Chemist. 
1889.  Cadett,   Jas.,   Ashtead,   Surrey,    Photographic    Dry 

Plate  Maker. 
1901.  Cadv,  Win.  II.,  13,  North  Water  Street,  Philadelphia, 

Pa„  U.S.A.,  Colour  Chemist. 
1891.  Caines,  G.    S.    A.,    7,    Rochester   Terrace,  Camden 

Road,  London,  N.W.,  Analytical  Chemist. 

1900.  Cairns,  Adam,  Thistle  Rubber  Mills,  Commerce  Street, 

Glasgow,  Manager. 

1896.  Cairns,  F.  Irvan,  Anaconda,  Mont.,  U.S.A.,  Metal- 

lurgist. 

1897.  Cairns,  Wm.,  5,  Carlton  Place,  Glasgow,  Plumber. 
1891.  Caldecott,    W.    Arthur,    Rand    Club,    Johannesburg, 

Transvaal,  South  Africa,  Metallurgist. 

1897.  Calder.  W.  A.  S.,  The  Hollies,  South  Road,  Sineth- 
wi.k,  Chemical  Manufacturer. 

1888.  Caldwell,  Wm.,  Murray  Street,  Paisley,  N.B.,  Dry- 
salter. 

1891.  Calkin,  Wm.  S.,  Spring  Forge,  Pa.,  U.S.A.,  Paper 
Pulp  Works  (  li.niist. 

1901.  Calvert,  Jos.   E.,    Etna,  Allegheny  Co.,   Pa.,  U.S.A., 

Analytical  Chemist. 
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■  IvtTi,   Sidney,   State    University,   Columbia,    Mo., 

U.S  \..  Protessor  oi  ( Ihemistrj . 
895.  Carabier,  Jacob,  910,  Spruce  Stivut,  Pueblo,  Colo., 

U.S.A.,  Chemist. 
-M    Cameron,    Airs.,    Krouthal    im   Taunus,   Germany, 

Chemical  Engineer. 
891,  Cameron,  Jas.,  36,  Mersey  Lam-  South,  Rock  Ferry, 

mar  Birkenhead,  Chemist. 
888.  Cameron,  Peter,  Bath  Bridge  Colour  Works,  Bristol, 

( lolour  Works  Manager. 
ii.M.  Cammack,  J.,  51,  Denton's  Green  Lane,  St.  Helens. 

Technical  chemist. 
imp,  J.  H.,  c  o  Carnegie  Steel  Co.,  Duquesne,  Pa., 

U.S    \..  Chemist. 

impl Andrew,  c  o  rhos.  Cook  and  Son,  Ludgate 

Circus,  K.i..  Analytical  Chemist. 
i  \l.  Campbell,    Archibald,     1,    Anson   Street,    Rugeley, 
Si  iffordshire,  Technical  Chemist, 
ampbell,  Jas.   Eunyce,  •'),   View    Street,    Worcester, 
Mass.,  U.S.A.,  Chemical  Engineer, 
ampbell,  John,    75,  Hudson  Street,  New   York  City, 
I  .S.A.,  Dye  Manufacturer. 
1901.  Campbell,  Kenneth   F.,   M.Inst.C.E.,  1,    l'eel   Street, 

Huddersfield,  Civil  Engineer. 
1897.  Canheld,  F.  D  .juu.,402,  Wurburton  Avenue, Youkers, 
N.\ .,  U.S.A.,  Sugar  Refiner. 

union,    J.   C,     12,     Western    Road,    Shoreham, 
Susses,  Analyst. 
O.M.    Cannon,  M.,   25,  Stormont  Road,  Claphaui  Common, 

SAW,  Vinegar  Works  Manager. 
891.  Canziaui.  F.nrico,  3,  Palace  Green,  Kensington,  W.. 

Civil  Engineer. 
891.  Carden,   Albert    J.,  Lea  Valley  Distillery,  Warton 

Road,  Stratford,  F.,  Distiller. 
898.  Carey,  Arthur,  Grauge  Cottage,  Gateacre,  near  Liver- 
pool, Chemist. 
ii.M.   Carey.   Fustace,  20,  Alexandra  Drive,  Sef ton  Park, 

Liverpool,  Chemical  Manufacturer. 
>.M.   Carlile.  T.,  23,  West   Nile  Street,  Glasgow,  Chemical 

Manufacturer. 
B95.  Carlsson,   Hugo,  c  o  Dominion   Iron  and  Steel  Co., 

Sydney,  B.C.,  Canada,  Analytical  Chemist. 
8a3.  Carmichael,  Dr.  II.,  12,  Pearl  Street,  Boston,  Mass., 
I'.S.A.,  Analytical  Chemist. 
1896.  Carmichael,   Herbert,     Bureau     of    Mines,  Victoria, 

British  Columbia,  Public  Analyst  and  Assayer. 
884.  Carmody,  Prof.  Patrick,  Government  Laboratory,  Port 
of  Spain,  Trinidad,  Analytical  Chemist, 
arnell.  Wm.    C,   co    Tacouy    Cbtruieal    Works, 
Bridesbury,  Philadelphia,  Pa.,  U.S.A.,  Chemist. 

1899.  Carney,    Jas.    A.,    West    Burlington,    Iowa,     U.S.A., 

Division  Master  Mechanic,  C.  1!.  &  Q.  Railroad. 
O.M.   Oaro,     Dr.     H.,     Maunheiiu,    Germany,    Tcchuical 
Chemist. 

1900.  Carp,  B.   M.  A.,   Scragi   Sugar   Estate,  Pekalongan, 

Java,  X.F.I.,  Manager. 
1S93.  Carpenter,  C.  C,  South  Metropolitan  Gas  Co.,   709a, 

Old  Kent  Koad,  London,  S.E.,  Civil  F'ngineer. 
1900.  Carpenter,   Frank  B.,  Crenshaw  Building,  Kichmoud, 

Va.,  U.S  A.,  Chemist. 

1900.  Carpenter,  Harry  I!.,  c  o  Lister's  Agricultural  Chemi- 

cal Works,  Newark,  N.J.,  U.S.A. 
O.M.   Carpenter,    K.    F  ,    Prestwich,   Greencroft    Gardens, 
West  Hampstead,  X.W.,  Alkali  Works  Inspector. 

1885.  Carrutbers,  J.  G.:  Burnbrae  House,  Milngavie,  X.B., 

Dyeworks  Manager. 

1901.  Carson,  Geo.  C,  e  o   Fred.   Hurst,  Redding,  Shasta 

I     ..  Cal.,  U.S.A.,  Mining  F'ngincer. 
O.M.    Carteighe,   M.,   ISO,  New  Bond  Street,  London,  W., 
Pharmaceutical  Lhemist. 

1902.  Carter,  Juo.  P.,  621',,  South  24th  Street,  Philadelphia. 

Fa.,  U.S.A.,  Analytical  Chemist. 
1S95.  Carter,    Stewart    F.,     Windsor    Printworks,   North, 
Adams,  Mass.,  U.S.A.,  Technical  Chemist. 

1886.  Carter,  W.  Chas.,  Applied   Science   Faculty,   McGilI 

College,  Montreal,  Canada,  Analytical  Chemist. 

1889.  Carulla,  F.  J.  R.,  84,  Rose  Hill  Street,  Derby,  Che- 
mical Manufacturer. 

1900.  Cates,Wm.  A.,  Chemist. 


Cathcart,  Dr.  Wm,  R  ,  c/o  Schaefer  Alkaloid  Works, 

May  wood,  N..I.,  I  .S.A.,  (  hemist. 
Catliu,  Chas.  A.,  133,  Hope  Street,   Providence,  B  I 

U.S.A.,  Chemist  (Rumford  Chemical  Works). 
Caven,    Robt.    M.,   University  College,  Nottingham, 

Lecturer  in  Chemistry. 
Cawley,  G.,  89,  Great  George  Street,  Westm 

S.W.,  Chemical  Engineer. 
Cawley,  J.,  878,  Passaic  Street,  Newark,  N.J.,  U.S.A.. 

Analytical  Chemist. 
Cawley,    Thos.    A.,    British   Gelatin    Works,    New 

Bedford  Koad,  Luton,  Beds.,  Gelatin  Manufacturer. 
Cayvan,  Llewellyn    L.,   322,    West   Monroe    Street, 

Chi.ago,  111.,  U.S.A..  Chemist. 
Chadwick,  Walter  M.,  24,  West  3rd  Street,  Bayonne, 

N.J.,  U.S.A.,  Chemical  Work-  Manager. 
Challen,  Matthew  B.,  School  of  Alines,  Daylesford, 

\'ictoria,  Australia,  Assayer. 
Chaloner,   G.,   30,   Weston  Park,  Crouch  End,  N., 

Chemical  Lecturer. 
Chaloner,  G.  W.,  86,  Eagle  Wharf  Road,  Hoxton.N., 

Chemical  Manager. 
Chamberlain,    G.  E.,   e'o    Glucose    Sugar    Refiniuo- 

Co.,  Rockford,  III.,  U.S.A.,  Chemist. 
Chance.  A.  JL,  Chemical  Works,  Oldburv,  near  Bir- 

minghain,  Chemical  Manufacturer. 
Chance,   J.    F.,  New    University    Club,   St.   James' 

Street,  London,  S.W.,  Chemical  Manufacturer. 
Chandler,  Dr.   C.    F.,   Colurutiia    University,    West 

1  H'.th  Street,  New  Y'ork  City,  U.S.A.,  Professor  of 

Chemistry. 
Chandler,  Prof.  W.  II.,  Lehigh  University,  South  Beth- 
lehem, Pa.,  U.S.A.,  Professor  of  Chemistry. 
Chaplin,    Dr.    Edw.    M.,    60,    Westgate,    W'akefield, 

Yorks,  Analytical  Chemist. 
Chapman,    Alf.  C,  8.   Duke  Street,    Aldgate,   E.C., 

Analytical  Chemist. 
Chapman,     S.,     36,     Mark     Lane,    E.C.,    Chemical 

Manufacturer. 
Charlier,  A.  C.  J.,  Sussex  House,  Hill  Street,  Glasgow, 

General  Manager  and  Chemist. 
Chase,  March  !•".,  c  o  Mineral  Point  Zinc  Co.,  Mineral 

Point,  Wis.,  U.S.A..  Chemist 
Chase,    R.   L.,   Arnold   Printworks,   North   Adams, 

Mas-..  U.S.  \..  Printworks  Chemist. 
Chatard,   Dr.  T.  M.,  1714,   Rhode  Islaui    Avenue, 

Washington,  D.C.,  U.S.A.,  Chemical  Engineer. 
Chattaway,  Wm.,  Apothecaries' Hall,  London,  E.C., 

Consulting  Chemist. 
Chattock,   Herbert  E.,    23,  Apsley   Koad,    Clifton, 

Bristol,  Oilcake  Manufacturer. 
Cheetham,    Howard,    IS,    St.      Ann     Street,     Man- 
chester, Chartered  Patent  Agent. 
Cheney,  J.  P.,  c/o  Cheney  Bros.,  South  Manchester, 

Conn.,  U.S.A.,  Silk  Manufacturer's  Chemist. 
Chevassus,  Philip,  Chemist. 

Cheyne,  A.  M.,  c  o  Messrs.  Burgoyne,  16,  Coleman  St., 

E.C.,  Analytical  Chemist. 
Child.  Josiah   F.,   The  Londan   Essence   Co.,  George 

Street,  Camberwell  Green,  S.E.,  Technical  Chemist. 
Cholerton,    A.    F\,   Beech    Leigh,    Narboro'    Road, 

Leicester,  Manufacturing  Chemist. 
Chorley,  Juo.  C,  Lodge  Lane,  Bewsey,  Warrington, 

Analytical  Chemist. 
Christie,  J.,  Levenfield,  Alexandria,  N.B.,  Dyer  and 

Printer. 

Christison,  Geo.,   Cremona,   Cambridge  Drive,  Glas- 
gow, Engineer. 

Christy,    Tbos.,    The    Manor    House,    Wallington, 

Surrey  :  and  4,  10,  and  12,  Old  Swan  Lane,  Loudon, 

E.G..  Chemical  Botanic. 
Chrystal,  W.  J.,  Shawfield  Works  Rutherglen,  near 

Glasgow,  Chemical  Manufacturer. 
Church,   Professor   A.    H.,    F.R.S.,   Shelsley,   Kew, 

Surrey,   Professor    of    Chemistry    in    the    Royal 

Academy. 

1890.  Church,  Elihu  D.,  jun.,   65,  Wall  Street,  New   York 
City,  U.S.A.,  Soda  Manufacturer. 
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...  i    S.A.,  Manufacturing 

Chei 

i  H.,  46,   Richmond  Street.  Phils 
!  ■.,  .  i    S.A.,  Chemist, 
than,    11.  Street,   Manchester, 

.lilt. 

CUpbam,    Henrj    E.,    Laurel  Bai  k,    Wilsden,   uear 
Iford.  Vort  il  Chemist 

odard  Ammonia  Co.,  Ltd., 
Iceland  Wharf,  Old  Ford,   E.,   Ammonia   Works 
Mu 
Clapperton,  .L.juu..  c  o  British  Aluminium  Co.,  Ltd., 
Lame  1 1 :ir  Antrim,  Ireland,  Analytical 

Chemist. 

irk,     Donald,     Bairnsdale,     Victoria,     Australia, 
- 
Clark,  Dr.  J.,  138,  Bath  Street,  Glasgow,  Analytical 

Chemist. 
Clark,  Herbert    Noel,  West  Ham   Gasworks,  Strat- 
rd,  E.,  Gas  Engin 
19UO.  Clark.  Jno.,  34,  Fiujohn's  Avenue,  Hampstead,  N.W  . 
Manufacturing  Chem 
Clark.    Kol.t.  M..   Rockbank,  Partickhill,  Glasgow, 

Chemist. 

Chirk..  Goddard,  J  P.,  L.C.C.,  Fairlawn,  157,  Peck- 
ham  Drysalter. 

1898.  Clark.-.   J.   1'.  Wyllie,  Messrs.  J.  and   B.  Tennent, 
Wellpark  Brewery,  Glasgow,  Brewery  Proprietor. 

Clarke,    Wm.    B.,    I  Swan    Electric     Works. 

Ponders  End,  N  .  Electro-Chemist. 

man     Street,     B.C. ;     and 
..  Daleham  Gardens.  Hampstead,  N.W., 
Metallur, 

O.M,   Cla  G.,    6,    Coleman    Street,    E.C. ;    and 

181,  Willesden  Lane,  N.W.  ;   Assayer 
and  Metallurgist. 
Clans,  Wm.   II.,  e.'o  Clans  and  Bee,  Clayton,  Man- 
taring  i  ihemist. 
O.M.    Clayton,    E.   G.,   Chemical    Laboratory,  32,    Ilolboru 
Viaduct,  London,  B.C.,  Consulting  Chemist. 
Clayton,  Dr.  (i.  C,  Maldon  Lodge,  Wavertree,  Liver 
pool. 

1899.  Clayton,  Harold,  51,   Smallbrook    Lane,  Westleigh, 

J,:,,,,  donrist  and  ( Ihemist 

;.   Clayton,   J.    W.,   Bentfield,  Hunt's  Cross,  Liverpool, 
Pharmaceutical  Chemist. 
1894.  Clayton,    Kobt.    II. ,    12.    Park    Avenue,   Southport, 
and  (Journals),  Street,  Cheetham  Hill, 

Manchester,  Chemist. 
1893.  Olemes,  J.  IL,  Phe  Bracken,  Newquay,  Cornwall. 
1886.  Cleminshaw,  E.,   Alkali  Works,  Oldbury,  near  Bir- 
mingham, Technical  Chemist. 
;.    Clemons,   G.  II. .   Cudbear   Street,    Hunslet   Road, 
Manufacturer. 
1896.  Clennell,  J .  E ..  e  o  V.  Marcenaro  and  Co.,  La  Union, 

idor,  Central  An  Jvtical  Chemist. 

1899.  Clergue,     Francis    II..    Sank    Ste.    -Marie,    Onl 

al  Manufacturer. 
1884.  Clerk,  Dugald,  1h,  Southampton  Buildings,  Chancery 
Lane.  W.C..  Engineer. 
Cleveland,  1).  IS.,   lift,  i  Hive  Si  land,  Ohio, 

D.S  A.,  Chemist. 
JlirT,  Stephen,  Wortley,  near  Leeds,  Firebrick  Maker. 
Clifford,    Wm.,   Glenhurst,   Sewage    Outfall    Works, 

Wolverhampton, Sewage  Work-  Manaj 
Clinch,  Jno.  W.,   Bartfield   House,  Douglas,   Isle  ol 
Man,  Brewer. 

O.M.  Cloud,   T.   C,   Wallaroo   Smelting  Works,  Wallaroo, 
,  Au-tralia,  Metallurgist  and  Manager. 
Ch,  Street,  Charing  ' 

I  and  Th'  ■   Road,  Dulwich, 

i 

A     Woodleigh,    Arundel    Load,   East- 
''•r. 
Clutton,  J.   IL,  Goring  Villa-,  Lurry   Port,   R.S.O., 
marthenshire,  Assayer. 
lymer,  Wm.  R.,l,The  Northampton,  Cleveland,  Ohio, 
s.A  ,  Chemist. 


1899. 


1884. 


O.M. 


1831. 


1887 


1884. 


-.   Chtis.    E.,  juti.,    Louisiana    State   University, 

Haton  Rouge,  La.,  1  .S.A.,  Professor  of  Chemistry. 

Coats,  Jno.  T.,  105,   Brougliton  Street,    Edinburgh, 

Manufacturing  Chemist. 

I <'.iu.   Cobb,    Jno.    W..     Farnley     Ironwork-,    near    Leeds. 

Technical   Assistant  to  Managing  Director. 

1894.  Cobl.ntz,  Dr.  Virgil.  College  of  Pharmacy,  1 15,  Ww 

ftsth    Street,   New   York    City,    U.S.A.,    Chemical 
I..  ,  Hirer. 
.  ochran,  Alfred,    c/o  Parsons   Pulp  and   Paper  (>., 
Parsons,  W.  Va.,  U.S.A.,  Chemist 

1898.  Cochrane,  A.  Lynde,  Uamiltou,  Mass..  U.S.A. 

n.iue  Chemical  Co.). 

1895.  Cochrauc,   Ju.>..    Watford    Bridge,    Xew     Mills,   via 

kport,  Calico  Printer. 
1901.  Cockburn,   John    A.,   Ardeer,   St  venston,   Ayrshire, 
Analytical  Chemist 
Coghill,   P.  de   Ci.,  Borax  Works,  Old  Swan,  Liver- 
pi  ..I,  Technical  Chemist. 
Cogswell,  W.  B.,  Syracuse,  N.Y.,  U.S.A.,  Chen 
Engineer. 

1899.  Cohen,    Dr.    Hermann,   e  u   S.   Mandle,    3,943,   West 

Pine   Boulevard,   St.  Louis,  Mo.,  U.S.A.,   Organic 

Chemist. 
O.M.   Cohen,  Dr.  J.,  Yorkshire  College,   Leeds,  Analytical 

Chemist. 
I! Cohen,  R.   Waley,  1 1,  Hyde   Park   Terrace,  London, 

W.,  Chemist.  " 

1897.  Cohn,    Alfred  J.,  c  o  Merck  and  Co.,  13-19,  Univer- 

sitj    Place,  Xew  York  City,  U.S.A.,  Chemist. 
1901.  Colin,    Sigmund,    35,    Frankfort    Street,    Xew     York 

City,  U.S.  V.  Metallurgical  Chemist. 
1891.  Colby",  Albert   L.,  c  o    Bethlehem    Steel  Co.,   Sooth 

Bethlehem,  Pa.,  U.S.A.,  Metallurgical  Engineer. 
1899.  Colby,  E.  A.,  Baker  Platinum   Works,  Newark,  N.J., 

U.S.A.,  Metallurgical  Chemist. 
O.M.    Colby,  W.  H.,  Carreg-wen,  Aberystwith,  Wales. 
1893.  Colefax,    Dr.    Arthur,    85,    Onslow,    Loudon,    S.W., 

Barrister-at-Law. 
1899.  Coleman,  Gurncy   F.,  4244,  Cook  Avenue,  St.  Louis, 

Mu.,  U.S.A.,  Chemist  and  Paint  Merchant 
Coleman,  Jas.   B.,  40,   Whitehead   Grove,   CI 

S.W..  Analytical  Chemist. 
1  s 9 ' j .  Coleman,  W.  II. ,  4,  Sunnyside  Terrace,  .North  Road, 

Clayton,  Manchester,  Tar  Works  Chemist. 
( ).M.    Collens,  E.,   Vinegar  Works,   Stourport,  Worcester 

shire,  Vinegar  Works  Manager. 

1887.  Collect,   J.     M.,   Guy's    Cliff,    Wotton,    Gloucester. 

Chemical  Manufacturer. 
Colley,  Bernard  T.,  c/o   American  Smelting  and  Ri 

fining   Co.,    Argentine,    Kansas,   U.S.A.,   Assayer 

and  Chemist. 
Collin.   Dr.   C.   A.,  Ferguslie  Threadworks,   Paisley, 

X.B.,  Textile  Chemist. 

1898.  Collingridge,  Frank,  Warwick  Lodge,  Hadley,  Barnel, 

Chemist. 
1883.  Collins,  J.  II. ,  702,  Salisbury  House,  Finsbury  Circus. 
London,  E.G.,  Technical  Chemist. 

1899.  Collins,  S.  Hoare,  Durham  College  of  Science,  Xew- 

castle-on-Tyne,  Agricultural  Chemist. 

1888.  Collins,  W.    Hepworth,  c/o   Kdw.  Wihl   &    Co.,   17, 

Nicholas  Street,  Manchester,  Analytical  Chemist, 
i  -ri    Collis,  Walter  T.,  Swinford  House,  Stourbridge,  Wor- 
cestershire, Chemist. 

1891.  Colman,   Dr.   H.   G.,  27,   Stirling  Road,    Kdgbaston, 

Birmingham,  Analytical  Chemist. 

1892.  Colquhoun,  Lewis,  c/o  South  African  Explosives  Co., 

Modderfontein,     Transvaal     Colony,     Analytical 

<  Ihemist. 
1894.  Gohpihoun,  W.,  G,  Grove    Road,    Wrexham,    North 

Wales,  Engineer. 
1901.  Colwcll,   J.    Kcai,    Finsbury   Town   Hall,    Roseberi 

Avenue,  E.C,  Analytical  and  Consulting  Chemist 

1900.  Comey,  Arthur  M  ,  32;  Hawley  Street,  Boston,  Mass. 

I  .-.A.,  Technical  Chemist. 
1899.  Conant,  Francis  M.,  c/o  Sanderson  and  Porter,  Mishit 
waka,  Ind.,  U.S.A.,  Chemical  Engineer. 
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ConDah,  Jas.,  Normanhuret,  Park  Road,  Sideup,  Kent, 

i  loverninenl  Anah  st. 
Connor,  ('.  ('.,  4,  Queen's    Elms,   Belfast,   Ireland, 

Chemist. 
OonradsoD,  Pontus   11.,   Galena  Oilworks,   Franklin, 

Pa.,  0   -  \ ..   Analytical  Chemist. 

Dr.  Jas.  T,  13,  Howard  Drive,  Cressington, 

Liverpool,  Chemist. 
Constable,  W.  11.,  Australian  Alum  Works,  Runcorn, 

Anal\  tical  Chemist. 
Converse,  W,   A.,   Rooms    2"  34,   Rialto    Building, 

Chicago,  111..  U.S.A.,  Chemist. 
Coode,  J.  Charles,   19,   Freeland   Road,  Ealing,  W.', 

Civil  Engineer. 

II.  J.,  The  Firs,  Woodford  Green,  Essex,  Soap 

Manufacturer. 
Cook,  Jno.  J.,  Atlas  Foundry,  St.  Helens,  Lancashire, 

[ronfounder. 

R,    Anderson,   New    Brunswick,  N.J.,  U.S.A., 

Chemist. 
Cook,  Tbos.  Alex.,  I0:i-i  London  Soap  Works,  How,  E., 

Soapmaker. 
Cook,    Walter  G.,    9,    Heudon    Lane,    Finehley,    .N.. 

Analytical  Chemist. 
Cook,  Wm.  Martyn,  I  12,  Highbury  New  Park,  Lon- 
don, X.,  Anal\  tical  Chemist. 
Cooke,  Arthur  W.,  c  o  Brotherton  and  Co.,  Holmes 

Street,  Dewsbury  Road,  Leeds,  Analytical  Chemist. 
Cookson,    X.   T.,    Newcastle-on-Tyne,    White    Lead 

Manufacturer. 
Cooper,   T.   S.,  Beckfoot,    Manchester,  S.E.,    Calico 

Printing  Chemist. 
Cooper,    Walter   J.,   c/o  South   Wales   Cement  Co., 

lVnarth,  Cardiff,  Cement  Works  Manager. 
Cooper,  Win.  R., Carisbrooke,  UpperTulse  Hill,  S.W., 

Electrical  Engineer. 
Corcoran.   Bryan,   81,    Mark    Lane,   London,   E.C., 

Chemical  Engineer. 
Cordner-Jamps,  J.  II.,    Finsbury    House,    Blomtield 

Street,  Lou. Ion.  E.C.,  Mining  Engineer. 
CorneKson,   Dr.  Robt.  W.,  Bloomfield,  N.J.,  U.S.A., 

Consulting  Chemist. 
Con, .it.  .la-.   I'..  Ford   Paperworks,  Ilyltou,  near 

Sunderland.  Paper  Maker. 
Conic,    David,    c/o    Nobel's    Explosives    Co,    Ltd., 

Polmont  Station,  N.B.,  Technical  Chemist. 
Cosby,  ('.   I).,   Radford   House,   Home    Park   Road, 

Saltash,  Cornwall,  Mining  Engineer. 
Costc,  .1.  II..  40,  Craven  Street,  W.C.  ;  and  (Journals) 

206,    Amhuret     Road,    Hackney,    E.,   Analytical 

( Ihemist. 
Cotterill,    Thos.,     Tie     Poplars,     West    Bromwich, 

nical  Agent. 
Cotton,  W.  F.,  Hollywood  Roebuck,  Co.  Dublin,  Gas 

Works  Manager. 
Coupe-Anuable,  II.  W.,  Keadby,  Doncaster,  Chemical 

istant. 
Court.  1L  >  wood,  6",  Surrey  Street,  Sheffield,  Analytical 

Cliemist. 
Courtney,   Samuel,   37,  The  Mount,  Belfast,  Ireland, 

Manager. 
Cousins,    W.    J.,    17,    Temple    Chambers,    Temple 

Avenue,  K.C.,  Consulting  Chemist  and  Director. 
Cowan,  Fredk.  W,  8,  Nassau  Street,  Toronto,  Canada, 

Chocolate  Maker. 
Cowan,  W.  J.,   12,  Park  Avenue,  Wood  Green,   N., 

Fine  Colour  Manufacturer. 
Coward,  Percy,  Sewage  Disposal   Works,  Deighton, 

Hudderstield,  Chemist. 
Cowburn,    Arthur    W.,    Fernroyd,    St.   Margaret's 

Road,  Bowdon,  Cheshire,  Chemical  Merchant  and 

Analytical  Chemist. 
Cowburn,  W.   H.,  Fernroyd,    St.  Margaret's    Road, 

Bowdon,  Cheshire,  Chemical  Merchant. 
Cownley,  A.    J.,    13,   Fenchurch  Avenue,   London, 

B.C.,  Analytical  Chemist. 
Cowper-  Coles,  Sherard  Osborn,  Grosvenor  Mansions, 

Victoria  Street,  Westminster,  S.W.,  Metallurgical 

Engineer. 
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Craig,    Geo.,  Chemical    Laboral   ry,  95,   Bath   Street, 

Glasgow,  Technical  Chemist. 
Craig,  Thos.  J.,  c/o   Messrs.  P  e  and  Sons, 

Manchester  Alum  Works,  Manchester,  Chemist. 
Crake,   Wm.,  394,  Staniforth  Road,  Sheffii  Id 

tical  Chemist. 
Crane,   Fred.    I).,   28,    Hillside    Avenue,   Montclair, 

N.J.,  I  r.S.A.,  t  lonsulting  <  hen,: 
Cranfield,  Wm.,  5,  Second   Avenue,  Halifax,  York-., 

Teacher  of  ( 'hemistry. 
(raven.    Alfd,    B.,    91,    Fielding   Terrace,    Armley, 

Leeds,  Analytical  ( 'licini-t. 
Craven,  Chas.   B.,  Oak    Villa,  Brainley,  near  Leeds, 

Dyer. 
Craven,    .la-.,    The    Netherlands,   Broughton    Park, 

Manchester,  I  Ihemist. 
Craven,   Jno.,   jun.,   G,    HalliweU   Lane,    Cheetham 

Hill,  Manchester,  Chemist. 
Craw,  John,  15,  Cadogan  Street,  Glasgow,  Dry-alt.  r. 
(raw-lord,    Alex.,    113,  Fenchurch    Street,     London, 

E.C.,  Chemical  Merchant. 
Crawford,    I)„    Langdale's    Chemical   Manure   I  o  , 
Lim.,  St.  Laurence,  Newcastle-on-Tyne,  Manager. 
Crawford,  D.,  12,  Abbe}  Grove,  Eccles,  Manchester, 

Dyer  and  Printer. 
Crawshaw,  E.,  25,  Tollington  Park,  London,  N.,  Dye 

Merchant. 
Craysn,  Dr.  Gustav,  446,  West  23rd   Street,  New 

York  City,  LT.S.A. 
Cremer,  John    H.,  24,    Superior    Street,  Cleveland, 

Ohio,  U.S.A.,  Chemist  and  Metallurgist. 
Cresswell,    C.    G.,   Ermyngarth,   Ashtead,  Surrey  ; 
and  9,  Bridge  Street,  Westminster,  S.W.,  Chemist. 
Cribb,    Cecil,    136,    Shaftesbury    Avenue,    London, 

W.,  Analytical  and  Consulting  Chemist. 
Crichton,  Donald   G.  (Journals),  Bundle,  via  Tarn- 
worth,  New   South  Wales ;   (subs.)   Logan   Bank, 
Cupar,  Fife,  N.B.,  Analytical  Chemist. 
Crichton,    Jas.,    Raeburn,   Stonebridge   Park,    Wil- 

lesden,  N.W.,  Merchant. 
Criper,  Wm    R.,   Cossipore  Chemical  Works,  Cossi- 

pore,  Calcutta,  India,  Manufacturing  ( Ihemist. 
Crombie,    Jos.    A.,     1105,     Metropolitan     Avenue, 
Brooklyn,   N.Y.,  U.S.A.,   Essential  Oils  Manufac- 
turer. 
Crompton,  Beuj.  F.,  Haigh  Dyeworks,  near  Wigan, 

Lanes.,  Dyer. 
Crompton,  Percy  R.,   Elton  Paper  Mills,  near  Bury, 

Lancashire,  Paper  Maker. 
Cronquist,  G.  W.,  Biilesholm  and  Bjuf  Coal  and  Fire- 
brick Co.,  Bjuf,  Sweden,  Technical  Chemist. 
Cronquist,    Prof.   A.,    Werner,    5,    Malmtorgsgatan, 

Stockholm,  Sweden,  Consulting  Chemist. 
Crook,  s.  Sir  Wm.,  F.R.S.,  7,  Kensington  Park  Gar- 
dens, Xotting  Hill,  W.,  Analytical  Chemist. 
Crosbie,  Adolphe,  Walsall  street  Chemical   Works, 
Wolverhampton,  Chemical  and  Colour  Manufac- 
turer. 
Crosby,    Thos.,    Briton     Eerry    Steelworks,    Briton 

Ferry,  Glamorganshire,  Metallurgist. 
Crosfield,  A.  L.,  46,  Bidston  Road,  Oxton;  Birken- 
head, Analytical  Chemist  and  Assayer. 
Crosfield,    George    B.,    Walton     Lea,     Warrington, 

Soap  Manufacturer. 
Cross,    C.    E.,   4,  New  Court,  Lincoln's  Inn,    Lon- 
don, W.C,  Analytical  Chemist. 
Crosskey,  Alex.,  X.,  e  o  Alloys  Syndicate  Ltd.,  New 

Dock,  Llanelly,  South  Wales,  Chemist. 
Crossley,    Dr.   Arthur  W.,  Chemical  Laboratory,   St. 
Thomas'  Hospital,  London,  S.E.,  Organic  Chemist. 
Crossley,  Frank,  Duchy  Bank,  Seedley  Road,  Pendle- 
ton, Manchester,  Analytical  Chemist. 
Grossman,   Tom,  Albion  Brewery,   Coldhurst  Street, 

Oldham,  Brewing  Chemist. 
Crow,  Dr.  J.  K.,  2,  Ulundi   Road,  Blackheath,    S.E., 

Technical  Chemist. 
Crow,  Ilenrv   W.,  94,   Romford   Road,   Stratford,  E., 
Tar  Distiller. 
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Crowther,  Edw.,  Woodland  Dyoworks,  Headingley, 

Leeds,  Dyer. 
Crowther,  Bormee  W.,  The  Beeches,  West  Bromwich, 

1 1  shnieal  Chemist 
Crowther,  J.,   Sooth   Austral        ;  of    Mines, 

Crowther,  W.  M.,  Field  House,  Gomorsal,  near  Leeds, 

Manufacturing  Chemist. 
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Greenhalgh,  .la*.  Herbert,  Whitebirk,  Green  Mount, 

near   Bury,  Lanes.,  Assistant   Manager  of  Print- 

» :>rks. 
Greenway,    T.    J..    Second     Avenue,    St.    Peter's, 

Adelaide,  South  Australia,  Metallurgist. 
Greenwood,    Conrad    Varley,    Green    Hill,    Colne, 

Lanes.,  Cotton  Mill  Manager. 

ivood,    II.,    Regent   House.   Harlmann  Street, 

lecrington,  Lancashire,  Technical  Chemist. 
lint',  Anthony,  40,   Stone  street,  New   York  City, 

-  A..  Patent  Lawyer. 
Greville,  II.  1...  Diersheim,  Chnrchfields,  Woodford, 

\.  Gas  Examiner. 
Griffin,  Dr.  Jno.  J.,  Catholic  University   of  America, 

Washington,  D.(    ,  I   .S.A.,  Professor  of  Chemistry. 
Griffin,  John  K.,  20 — 26,  Sardinia   Street,  Lincoln's 

Inn  Fields,  W.C.,  Chemical  Apparatus  Maker. 
Griffin.  Martin  L„  Mechanicville,  Saratoga  Co.,  N.Y., 

I'.S.A.,     Analytical     Chemist     (ami     Consulting) 

(Fibre.  Paper,  (  lays  i. 
Griffith,   li.    W.   s.,    Eyeworth    Lodge,   Lyndhnrst, 

Hants.  Gunpowder  Manufacturer. 
Griffiths,  Thos.,  The  Cedars,  Clapham  Common,  S.W., 

Manufacturing  Chemist. 
Grime,  J.,  Calico  Printer. 

Grimshaw,    II.,    Sunnyside,    Clayton,    Manchester, 

mical  Manufacturer. 
Grimwood,    R.,   4  1,   Lady   Margaret    Road,  London. 

N.W..  Analytical  Chemist. 
Grimwood,    Kobt.   G.,    17,    Dagmar    Road,    Stroud 

Green,  N'.,  Analytical  Chemist. 
Grindley,  J.,  Upper  North  street.  Poplar,  London,  E., 

Tar  Distiller. 
Gripper,   Harold,   Gnat    Central    Railway,   Gorton, 

Manchester,  Analytical  Chemist. 
Gronemeyer,    Herman    H.,   731,  Giddings    Avenue, 

Cleveland,  Ohio,  U.S.A.,  Chemical  Superintendent. 
Abraham,  341,  Oakland    Avenue,   Pittsburg, 

Pa..  I'.S.A  ,  Technical  Chemist. 
Grossmann,   Dr.   J.,    Harpurhey    Chemical    Works, 

Manchester,  Chemical  Manufacturer. 

nor,  Wm.  M.,  jun.,  c  o  General  Chemical  Co., 

Hudson  River   Works,  Edgewater,   N.J.,  U.S.A., 

Electro-Chemist. 
Groves,  C.  E.,  F.R.S..  352,  Kennington  Road,  London, 

S.E.,  Chemist  (Thames  Conservancy). 
Gudemann,    Dr.    Edw.,    4319.    A'incennes    Avenue, 

Chicago,  111.,  U.S.A.,  Chemist. 
Guenther,   Felix,   jun..   Sun   Portland   Cement  Co., 

Ltd.,  P.O.  Box  102,  Owen  Sound,  Ont.,  Canada, 

Chemist. 
Guess.  Harry  A.,  Silver  Lake  Mines,  Silverton,  Colo., 

U.S.A.,  Chemist. 
Guest,    Edw.    Graham,    5,   Churchhill,    Edinburgh, 

Cereals  Chemist. 
Guild,   Frank    X.,    University   of   Arizona,    Tucson, 

Arizona,  U.S.A.,  Professor  of  Chemistry. 
Guitermaim.   Edw.   W.,  c  0  U.S.  Finishing  Co  ,  Paw- 
tucket,  II. 1.,  I'.S.A..  Chemist. 
Gulliver,  Geo.  \Y.,  c/o  Burt,  Boulton,  and  Haywood, 

te,  Belgium,  Chemist. 
Guuu,   W.    L.,   Broad   Plain    Soap  Works,  Bristol, 

Analytical  Chemist. 
Gunther,  t  has.  E.,  Liebig's  Extract  of  Meat  Co.,  Ltd., 

9,  Fenchurch  Avenue,  London,  E.C.,  Merchant. 
Gnmey,  J.  Clare,  Fabrica  Roma,  La  Union,  Prov.  de 

Murcia,  Spain,  Analytical  Chemist. 
Gutcher,  Wm.,  Singapore  t  HI  Mills,  Singapore,  S.S., 

Superintendent  Engineer. 
Guthrie,  John,  34,  Prospect  Terrace,  Hunslet  Moor, 

Leeds;  Chemical  Works  Manager. 


1901.  Guthrie,  John    M.,   199,  Ferry   Road,    I     th,   N.B., 

Analytical  Chemist. 
1892.  Guttma Oscar,   12,   Mark    Lane,    London,    E.G., 

Consulting  Chemical  Engineer,  M.  In--.  1.  1:. 
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(i.M.  Habirshaw,  W.  M.,  Glenwood  Works,  Y  crs,  X.Y., 
U.S.A.,  Chemical  Engineer. 

1883.  Hacking,  W.  H.,  The  Grange,  Clayton-Ie-Moors, 
near  Accrington. 
Haddock,  Arthur  G.,  c/o  Castner  Ivellncr  Alkali  Co.. 
Ltd.,  13,  Abchurch  Lane,  London,  E.C.,  and 
(Journals)  Lynwood  House,  Norman  Road,  Run- 
corn, Technical  Chemist. 

1898  Haddow,  Geo.,  Nobel's  Explosive  Co.,  Perranporth, 
R.S.O.,  Cornwall,  Chemist. 

1887.  Hadfield,  R.  A.,  Newhall  Road,  Attercliffc,  Sheffield", 

Steel  Founder. 

1SE4.  Hadkinson,  F.,  Pamphila  Oil  and  Soap  Works, 
Mitylene,  Mediterranean,  Oil  Refiner  and  Soap 
Manufacturer. 

O.M.   Hadkinson,  R.,  Smyrna.  Asia  Minor,  Oil  Refiner. 

1SS7.  Haig,  Robert,  Meehanical  Retorts  Co.,  Limited, 
Murray  Street,  Paisley,  N.B.,  Chemical  Engineer. 

1896.  Haigh,  De  Lagnel,  Avenue  A  au.1  13th  Street, 
Bavonne  City,  N.J.,  U.S.A.,  Chemist. 

1898.  Haigh,   Fred.,  141,   Autumn   Street,   Passaic,    N.J., 
U.S.A.,  Chemist  (Flax  Spinning  Co.) 
-    -.   Haigh,  Percy,  c  o  J.  and  J.  Lonsdale  and  Co.,  Long- 
ford, Ireland,  Analytical  Chemist. 
I    1S88.   Hailes,  A.  J.  de,  15,  lied  Lion  Square,  W.C.,  Analy- 
tical Chemist. 

ISS'J.  Haines,  Reuben,  Haines  Street,  near  Chew  Street. 
Germantown,  Philadelphia,  Pa.,  U.S.A.,  Analytical 
Chemist. 

O.M.  Hake,  C.  N,  Department  of  Trade  and  Customs, 
Melbourne,  Victoria,  Inspector  of  Explosives. 

1900.  Hale,  Albert  C,  352a,  Hancock  Street,  Brooklyn, 
X.Y.,  U.S.A.,  Teacher  of  Chemistry. 

1888.  Hale,    Edw.    P.,   c/o    Wakefield    &   Co.,    Gatebeck 

Kendal,   and     (communications)    Endmoor,    near 

Kendal,  Analytical  Chemist. 
1887.  Hall,  Allan  T.,  c/o  Sissons  Bros.  &  Co.,  Ltd.,  Hull, 

Oil  Refiner  and  Varnish  Manufacturer. 
1886.  Hall,  Archibald  D.,  34,  Bishopsgate  Street,  London, 

E.C.,  Analytical  Chemist. 
1898.  Hall,  Clarence  A.,  3220,  Powelton  Avenue,  Philadi  I 

phia.  Pa.,  U.S.A.,  Chemist. 
O.M.  nail,   Edgar,  Tenterneld,  N.S.W.,  Australia,   Tech- 
nical Chemist. 
1898.  Hall,    Frederick    W.,    25,    Oak    Bank,    Harpurhey, 

Manchester,  Dyer. 
1893.  Hall,  Jas.   W.,   Bombay,  Baroda,  and  Central  India 

Railway,    Sabarmata,    near     Ahmedabad,    India, 

Linseed  Oil  Mills  Manager. 
1SS5.  Hall,  Jno.  A.,  Yictoria  Chemical  Works,   Victoria, 

British  Columbia,  Analytical  Chemist. 
1900.  Hall,  Jos.  J.,  414,  Eifth  Avenue,  Cedar  Rapids,  Iowa, 

U.S.A.,  Chemist. 
1900.  Hall,     Prof.     Robt.    W.,    Havemeyer     Laboratory, 

University  Heights,  New  York  City,  U.S.A.,  Pro- 
fessor of  Analytical  Chemistry. 
O.M.   Hall,  S.,  East  London  Soap  Works,  Bow,  London,  E., 

S  iap  Manufacturer. 
1896.  Hall,  S.  G.,  East  London  Soap  Works,  Bow  E.,  Soap 

Maker. 
1898.  Hall,  Wm.  F.,  c/o  Barrett  G.  McCoy.  Kaapsche  Hoon, 

Transvaal  Colony,  South  Africa,  Cyanide  Manager. 
1886.   Haller.   Geo.,  Sussex  House,  62,   Leadenhall  Street, 

London,  E.C.,  Chemical  Merchant. 
1893.   Haller,    H.    Loft,   26,    Scale  Lane,   Hull,  Analytical 

Chemist. 
1895.  Ilalliwell,   Edw.,  West   Riding   of  Y'orkshire   Rivers 

Board,  Wakefield,  Y'orks,  Analyst. 
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Hillock,  Dr. Albert  P.,  4*0,  First  Avenue, New  Vi>rk 

-     \      '   hemist. 

r.    Bath   Street,    EU  ind,   forks, 
r  i lumi-t. 
Hamaguchi,  K..  Hiro  Mura,  Arito  Gori,  Wakaj 
Ken,  Jap  in,  S  nvr. 

Fred.    J.,   Buckingham,    Quebec,   Canada, 

_'    n,  Carl,  616,  Lake  Street,  Madison,  Wis., 
S  A..  Electro-Chemist 

gi  r.  Aron,  is  and  19,  (.iv.it  Windmill  Strut, 
Londoi .  W  .  Technical  Chemist. 

iltoo,Jas.  O,  Arncliffe,  Arnside,  via  Carnforth, 
Chemical  Works  Manager. 
.  Hamilton,  Oswald,  Lancas  ,  I  >W  Stratford, 

ii  Stony  Stratford,  Chemical  Engii 
,    Hamilton,  Robert,  Giengarnnck  Chemical  Co.,  Ltd., 

Glengarnock,  N.B.,  Works  Manager. 
.    Hamilton,  Bobl  apesl   Road,   llr.st.pn    Hill, 

djtical  Chemist. 
ii.M.  Hammill,    M.    J.,   The   Gables,  St.    Helens,   Alkali 
Manufacturer. 

-Ivy,  W.   Stanley,  Longjumeau,   S.    et  O., 
France,  Tanner. 
3    Hammond,  Geo.   W.,  Yarmouthville,  Maine,  U.S.A., 
Paper  Co.'s  Agent 
<>.M.  Hammond,   J.,    Gas    Works,     Eastbourne,    Sussex, 
Gas   Manager. 
Hampton.    F.    T  .    Hill    City,     Tumi.,    U.S.A.,    Civil 
Engineer. 

..    Walter   ('.,    10,    Uppi  i  M    Street, 

Myddelton     Square,     London,    E.C.,    Analytical 

t  lieiui-t. 

Hand,  Daniel,  30,  Mount    Pleasant  Avenue,  Newark, 

N.J.,  D  S.A.,  Chemist. 

ISS9.   Handy,  .las.   O.,  3J.;,   Water  Street,  Pittsburg,  Pa., 

-    Hanks,  Abbot  A.,  531,  California  Street,  San  Fran- 
cisco, CaL,  U.S.  \.,  Assayer. 
1901  harles  E.,  P.O.  Box  2303,  Montreal,  Canada, 

tary. 

1899.  Hanna,  Dillinger  C,  4262,   Parkside  Avenue,  Phila- 

delphia, Pa.,  U.S.A.,  Chemist  and  Superintendent. 

O.M.  Hanson,   A.  M.,  Abbey  Printworks,  Wballey,  Black- 
burn, Print  Works  Chemist. 
II    itke,    Ernst,    046,   Broadway,   Milwaukee,    Wis., 
U.S.A.,  Diri   tor  of  Brewers'  School. 

19;!.  Hardcastle,  G.  Fred.,  'a,  Newtown  S  ster, 

Tea  :her  of  Si  chnology. 

Arthur,  c/o  British    li  Preventive 

Medicine,  Grosvenor  Boad,  London,  S.W.,  and 
(commuuication-)  2,  Marlborough  Road,  Rich- 
mond.  S.W.,  Lecturer  in  Chemistry. 

1900.  Hardwick,  W.  Rose 13,  Batavia  Buildings, Ha 

Hey,  Liverpool,  Chemist. 

Dr.   Jno.,    1!,    Ivy    Mount,  Hull, 

mist. 
1896.  Hai  WiJnes,   Lane  ishire, 

Chemical  Engineer. 
O.M.   Hai  .  Alkali  Mai 

I-:/-.  Hargrearts,   Luke.  Ltd., 

Midi  shire,  i  Ihemical  Engin 

O.M.  Harland,  R.  II.,  Plough  Court,  37,  Lombard  Street, 
London,  E.C.,  Consulting  Chemist. 
I    irlock,E.  li.,  Newton  Farm,  M  h, Chemical 

.Manufacturer. 
nan,  Edw.   A.,  Elsinorc,  Gledholt,  Hudder 

irineer,  M.  lust.  C.  E. 
a.  ii.  I..  K..   16-54,  Fulton  Street  (Drawer  255), 
'.  V  .  U.S.A.,  Analytical  Chemist. 
O.M.  Harrington,   W.    Ii.,     Leeview,    Montenotte,   Cork, 
Manufacturer. 
\rlhur,  22,  Mar  itratfoid,   E., 

p  Maker. 
1885.  Harri-,  Booth,  jun.,  Hillside,  Loughton,  Essex,  Soap 

Ma: 
O.M.   Harris,    I).,    Caroline     Park,     Edinburgh,     Chemical 

Manufacturer. 


1890. 


1897 


1888. 


597.    Hani-,    Fred.    W.,    Sanitary    Chambers,    Cheinic.i 

Department, Glasgow,  Public  Analyst 
Hani-,  Dr.  Harry  B.,212,  Joues  Street  W.,  Savannah 

Ga  ,  I'.S  A.,  Chemist. 
Hani-.    I,.    A..    Wyoming,    Wood    Vale,    Lirdshil 

Lane,  London,  S.E.,  Chemist. 
1896.  Harris,    Win.    T.    A.,     Ideal    Soapery,    East    Street 

Brouiptou,  Adelaide,  South  Australia,  Soap  Makei 
O.M.  Harrison,   A.,  Thames    Sugar   Refinery,  Silvertowi 

Loudon,  E..  Sugar  Work-  Chemist. 
O.M.  Harrison,  C.,  Hayle,  Cornwall,  Technical  Chemist, 
O.M.   Harrison,   G.    1>.,   Net  ham  Chemical  Works,  BristO 

i  Ihemical  Manufacturer. 
18S3.  Harrisou,  G.  11.,  llaglcy.  near  Stourbridge,  Firebriel 

Maker. 
1884.  Harrison,   G.   King,  Hagley,  near  Stourbridg 

clay  Mine  Owner. 
O.M.  Harrison,  J.,  Madore,  Ballintemple,  Cork,  Chemici 

Engineer. 
1892.   Harrison,  Prof.  John  15.,  CM. G.,  Government  ! 

tory,    Georgetown,    Demerara,  R.G.,   Govi 

Analyst. 

1898.  Harrison,  Wm.  H.,  Knostrop  Sewage  Works,  Leed- 

and  (communications)   1,  Koundhay  Grove,  Hare 
hills  Lane,  Leeds,  Analytical  Chemist. 

1896.  Hart,  Bertram,  c/o  Tennauts  and  Co.,  Clayton,  Mai 

Chester,  Anal]  -t. 
1S86.  Hart,  Bertram   II.,  The    Elms,  Old   Charlton,  ST 

Analytical  Chemist. 
O.M.  Hart,  Dr.  E.,  Lafayette  College,  Easton,  Pa.,  U.S.A 

Professor  of  Chemistry. 
Hart,  II.    W.,    13,   Lynwood  Villas,   Darwen,    I.ai 

cashire,  Analytical  Chemist. 
Hart,   Wm.    Bcamoiit,    Manchester   Laboratory,  i, 

Exchange  Street,  Manchester,  Consulting  Ch.  mi- 
Hartford,   Jas.,  3,    Cedar   Street,    New    Yi 

U.S.A.,  Aniline  Merchant. 
1886.  Hartley,   Arthur,  The   Brewery,   Emsworth,    Hattt: 

Brewer. 
1883.   Hartley,  Joseph,  7,  Scarsdale   Road,  Victoria   Pari 

Longsight,  Manchester,  Technical  Chemist. 
1889.  Hartley,    H.     Kent,    Springwood     House,     Midilleto 

Junction,     near     Manchester,     Chemical    Worl 

.Manager. 
O.M.  Hartley,  Prof.  W.  X.,  D.Sc,  E.R.S.,  Royal  C 

Science,  Dubliu,  Professor  of  Chemistry. 

1897.  Hartmann,    Ernest    E.,     Waialua,    Dahu,    Hawaii 

(  hemist. 

1891.  Hartog,  Philip  J.,   6,  Mauldcth  Road  West,  Within; 

ton,  Manchester,  Analytical  (.  hemist, 

1892.  Hartridge,   Jas.    Hills,   ilohnwcod,  Heudon,  Man 

facturing  Chemist. 
1901.  Hurt  well,  S.  Warren,  215,  North   2nd  Street,  Easto 

Pa.,  C.s.a..  Chemist. 
1901.  Hartzell,  Harry  S  .  126,  North  4th  Street,  Allentoni 

Pa.,  U.S.A.,  Chemist. 

1899.  Harvey,  Chas.,  1  ('■:(,  Kensington  Avenue,    East  l!au 

E.,  Manufacturing  Chemist. 

1892.  Harvey,  E.  Feild,  Omrac,  St.  John's,  Newfouudlan 

Chemist. 
1885.  Harvey,   Ernest    W.,   20,   Malwood   Road,  Balha: 

S.W.,  A.R.S.M.  Engineer. 
1S88.  Harvey,    H.   C,    Ragian    House,    Brooklands,   uc 

Manchester,  (  In  mist. 
1891.  Harvey,  Sidney,   Soiith-Eastern  Laboratory,   Cr.nti 

bury,  Analytical  Chemist. 

1899.  Harvey,  Thos.  !•'.,  84,  Henry  Road,  West    ISridgfoi 

Nottingham,  Analyst  (Drug  I      I 
1883.  Harvey,  T.  H.,Cattedo«n,  Plymouth,  Chemical  Mar 
facturer. 

1893.  Harzcr,  C.    A.,   79.',,   Gracechurch   Street,    Londo 

E.C.,  Merchant.  " 
O.M.    Ilaser.elcver,     R.,      Cliemische     Fabrik  -  Rhenani 
Aachen,  Prussia,  Chemical  Manufacturer. 

1900.  Haskell,  J.  Amory,  Laflin  and  Rand  Powder  I  o 

Cclar  Street,  New  York  City,  U.S.A.,  Presi 
1900.  Haslwanter,  Cbas.,  904,  Flushing  Avenue,  Brookly 
N.Y.,  U.S.A.,  Analytical  Chemist. 
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Hasslacber,  Jacob,  P.O.  Box  1999, New  Y,  rl.,1    s  A ..      18S5. 

I'resideut  of  Roessler  Hasslacher  Chemical  t  !o. 
Hatfield,  Jno.   A.,   A9,   Bridge   Street,   Wedae9bury,      O.M. 

Staffordshire,  Analytical  Chemist. 
Hatton,  Win.   P.,  c/o  W.  R.  Hatton  &  Sons,  Worm-       1V-'S- 

wood  Scrubs,  W.,  Starch  Works  Managi  i 
Ihn-.   Sun, .11    \\,   c/o  Ncpera    Chemical   Company,       1-833 

i  Park,  N.Y..  I  I.S.  ...  Photographic  <  !hemist. 

Havens,  Dr.  Frnnke  S.,  1  l-l-'S,  GardenStreet,  Huhokeii,        I  88  I 

and   (Journals)   602,  Farmington   Avenue, 

Hartford,  Conn.,  I'.s.A  .  silk  Conditioner.  i    1900. 

Hand  m,   H.    S.,    Hedworth    Barium    \\'«m  k~.    East 

Jarrow-on-Tyne,  and  (Journals)  Westoe  'Tillage,      1894. 
■U  Shields,  Managi 
Hawker,    E.    \V.,   Adelaide   Club,   Adelaide,   South       1894. 

Australia,  Metallurgist. 
Hawkins,    Ernest    M.,   South    Eastern    Laboratory,      1S83. 

Canterbui ) .  ( thcmist. 
HI.  Hawkins,  H.,  c/o   Vraerican  E.C.  and  Schultze  Gun-      1902. 

powder  Co.,   Ltd.,   Oakland,    Bergen    Co.,    N.J., 

U.S.A.,  Explosive  Works  Manager.  O.M. 

Hawkins.    J.    Dawson,   c'o   Colo.  Phila.  Reduction 

Co.,  Colorado  City,  Col.,  U.S.A.,  Smelting  Works      1S93. 

Manager. 
Hawliczek,  Josef,  2,  Princes  Avenue,  Liverpool,  S.,       1889. 

Technical  Chemist. 
Haworth,    Dr.    Edw.,   6,    Stanley   Villas,    Runcorn,      1885. 

Cheshire,  ( Ihemist 
Hay,   Alex.  B.,  Kelvindock  Chemical   Works,  Mary-       1894. 

hill,  Glasgow,  Manufacturing  Chemist. 
Uaycraft.    Jos.     H..    St.     Peter's.     Adelaide,     South       1891. 

Australia,  Metallurgical  Chemist. 

David  O.,  396,  Broadway,  New  Fork  City,       1887. 

U.S.A.,  Proprietor  of  "Pharmaceutical  lira." 
1594.  Heal,  Carlton,  c/o    Northampton   Tanning  Co.,   St.       IS','7. 
ies'  End,  Northampton,  Chemical  Student. 
;     dey,    Alfred   E.,    WiUesden   Paper    and   Canvas      1831. 

Work-,     Willesden     Junction,    X.W.,    Managing 

tor.  O.M. 

Heap,  Isaac  H.,  Tnrnhnrst  Hall,  Chell.near  Stoke-on- 

Trent,  Pharmaceutical  Chemist.  O.M. 

Henpe,  Chas.,  19,  George  Street,  Manchester,  Calico 

Printer.  1899. 

Hensman,     Walter,     Castle    Brewery,     Bridgnorth, 

Sal..p.  Brewi  r.  1887. 

O.M.    Heath,  B.  C,  My  ton  Grange,  near  Warwick,  Chemical 

Manufacturer.  (  I.M. 

I  le.iton,  John,  3,  liclle  Vue  Park,  Suuderland,  Brewer 

and  Chemist.  1891. 

Hebden,  Jno.  C,  64,  Exchange  Place,  Providence, 

R.I.,  U.S.A.,  Work-  Manager  and  Chemist.  I  I.M. 

Hecht,   Jos.,    c/o   McCormick   Harvesting    Machine 

Co.,  Chicago,  111.,  U.S.A.,  Analytical  Chemist. 
Becker,  Paul,  102,  Fenchurch  Street,  London,  E.C. .       LS98. 

Chemical  Merchant. 
Heckman,   J.  Conr.nl,   (Journals)   c/o   Larkin   Soap       1901. 

Manufacturing  Co.,  Seneca   Street,  Buffalo,  N.Y., 

U.S.A.,  <  Ihemist.  1S9S. 

Heckmann.   ('.,   9,   Gorlitzernfer,  Berlin,  S.O.,  Ger- 
many ,-Chemicnl  Apparatus  Maker.  1885. 

dley,  Armorer,  Mayfield,  Gosforth,  Newcastle-on- 

Tyne,  Soap  Manufacturer.  1891. 

Hedley,   Geo.   II.,    Hedge   Mill,  Loudwater,  Bucks. 

Chemical  Manufacturer.  1894. 

9  12.  Hecbner,  Prof.Chas.  F..<  Intario  College  of  Pharmacy, 

Toronto,   Canada,   Professor    of    Pharmaceutical      O.M. 

Chemistry. 
Heerlein,  Kobt.,  (Journals)  E.   E.  Armstrong,  Penn-       1899. 
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E.C.,  Merchant. 

Jas.,  Arbor}  Road,  Castletown,  Isle  of  Man, 
Technical  Chen. 
5     -    W.  II..  Lyndon  House,   West  Bromwich,  Oil 
I  Chemical  Manufacturer. 

liV.    (  lake-.   Sonora,   Tuolumne    Co,    Cal., 
U.S.A.,  Chemical  Engineer. 
Kier,  Thos.,  Thoruliebank,  Glasgow.  Chemist. 
Kilgore,    Benj.   W.,   Raleigh,   X.   Carolina,    U.S.A., 

B  .    Nev   Brunswick,    N.J.,    U.S.  \  . 
mical  Manufacturer. 
'  i.M.   Kind  .  1...    Royal   Agricultural  Coilege,  Cirencester, 

of  Chemistry . 
i  >  M     King,  A. . I.,  (Journal-)  Ingersley  Vale,    md   (Corn- 
nations)   Rock  Bank,  BoUington,  near  Mac- 
clesfield, Bleacher  and  Finisher. 

M..   Campsie   Alum    Works,    Leunoxtown, 
X.I!..  Alum  Manufacturer. 

James,    Bart.,    11J,     Wellington    Street, 
hemical  Manufacturer. 
O.M.   King   -I    i       oner,  20,  Chambers  Street,  Edinburgh, 
:k:ng  Chemist. 

-hua,  Clarewood,  Curcberley,  Surrey,  Indian 
Service  (retired). 

115,     Wellingt  Glasgow, 

mical  Manufacturer. 

'  .  49,  Arundel  Square,  Barnsbury,  X., 
A  DyestnS  Traveller. 
O.M.   King,  Walter  I'.,  (Journals)  Avalon,  Trinity  Avenue, 
-  a;  and  (Subscriptions)   17,  W 
,  E.C.,  Ch.mical  Manufacturer. 
•   9.  King,    v  -  immit,    X.J.,   C.s.  L, 

,  G.  Holmao,  9,Grappi  i  ball  Roa  I    - 
lb, Warring)  !  Chemist,  M.A.,Oxon. 

Highbury, 
ictnring  Chi 


-  I,  Kingsford,  T.   P..   I  '-wcg.i   Starch   Factory,  Oswego, 
N.Y.,  C.s. A.,  Starch  Manufacturer. 
O.M.  King/ett,  C.  T.,   Elrastead  Knoll,  Chislchurst,  Kent, 

Technical  Chemist. 
1892.  Kinnicutt.  Professor  L.  P..  77.  Elm  Street,  Worcester, 
M  iss.,  C  s  A..  Professor  of  Chemistry  (Wo 
Polytechnic  Institute  I. 

1897.  Kipping,  Dr.  F.  Stanley,  F.R.S.,   University  Col; 

Nottingham,  Prof  of  Chemistry. 
Kirkland,   Archd.,   so.    High    Street,    Iivine,   X.I!. 

Baker. 
IS97.  Kirkland,  Rcbt.,  Viewneld,  New  main-.  XI!..  Chemist. 
190".  Kirkpntrick,  Stafford  I'.,  c  o   Mountain  Copper 

Keswick,  Shasta  Co.,  Cal.,  U.S.A.,  Assayer. 

1887.  Kitamura,  Y.  (Journals),  c'o   K.    F ujihanaya,  Yoko- 

yamacho   Sanehome,   Tokyo,  Japan,  Agricultural 

Chemist. 
188:1.  Kitchen,  Theo.,  (Journals)  e/o  J.  Kitchen  and   S 

Ltd.,    Port    Melbourne,    Victoria,    Australia;    and 

(subs.)  co   Jno.   H.  Kitchen,   35,  Queen    V 

Street.  L.C.,  Soap  and  Candle  Manufacturer. 
I89L   Kitson,  Sir  James,  Bart.,  M.P.,  Gledhow   Hall;  and 

(Journals)  Monkbridge   Iron  and  Steel  Co.,  Ltd., 

Leeds,  Iron  and  Steel  Manufacturer. 
1883    Kitto,B.,2fi,  Lancaster  Road,  Finsbury  Park,  London, 

X".,  Analytical  Chemist. 
1900.  Kittredge,  H.  G.,  42,  Linden  Avenue,   Dayton,  I  >hi.>, 

U.S.A.,  Chemist. 
1900.   Kleber,  Dr.  Clemens,  T'nion  Avenue,  Clifton.   X.I, 

C.S. A.,  Director  (Fritzche  Bros  '  Laboratory). 

1888.  KIeemann,Dr.  S.,  Furben  Fabrik,  Forcheim,  Bavaria, 

Analytical  Chemist. 

1898.  Klein,  Otto  II.,   Room   110,    Stewart    Building,  280, 

Broadway,  New    York   City,    U.S.A.,    Consulting 
Engineer. 

1889.  Klipstein,   A.,  122,   Pearl    Street,  New  York 

U.S.A.,  Chemical  Manufacturer. 

1891.  Knaggs,    Alfred    B.,    Bradley    Lane,    Huddersneld, 

Tecbuical  Chemist  in  Dyeworks. 
1900.  Knapp,  Rudolf  E.,  487,  East  Congress  Street,  Detroit, 
Mich.,  U.S.A.,  Chemist. 

1892.  Knechi,  Dr.  E.,  Station  Road,  Crumpsall,  Manchester, 

Analytical  Chemist. 

1900.  Kniffen,    Fred..     U.S      Xaval      Smokeless     Powder 

Factory,  Indian  Head,  Md.,  U.S  A  ,  Chemist. 
1887.  Knight,   A.  H.,    2,  Gerald   Road,    Oxton,  Che- 

Assayer. 
1881.  Knight,    Henry,   33,   Faraday   Street,    Breck    Road, 

Liverpool,  Colour  and  Varnish  Manufacturer. 
O.M.   Knight,   J.    B.,   Silvertown    Soapworks,    Silvertown, 

London.  E.,  Soap  Manufacturer. 

1894.  Knight,    Wm.    A.,    Sexey's    Trade   School,   Bruton, 

Somerset,  Head  Master. 
1887.  Knights,  J.  West,  Public  Laboratory,  Tenison  Road, 

Cambridge.  Analytical  Chemist. 
18S5.  Knipler,  F.,  c'o  R.  Harper  and  Co.,  Port  Melbourne, 

Victoria,  Starch  Manufacturer. 

1883.  Knowles,  Joshua,  Stormer  Hill,  Tottington,  near  Bury, 

Calico  Printer. 
1S8G.  Knox,  E.  W.,  Colonial  Sugar  Refining  Co.,  Sydi 

N.S.W. ;  and  c'o  Parbnry  Henty  &  Co.,  20,  East- 
cheap,    London,    E.C.,    Sugar    Manufacture] 
Refiner 

1895.  KoecUi,  Victor,  122,  Hudson  Street ,  New  York  Ciljj 

(Journals)  47,  Montgomery  Place,  Brooklyn,  X.V., 
U.S.A.,  Dye  Merchant. 

1901.  Koehler,  Dr.    II. ,    e  o    Roessler    and      Hasslacher 

Chemical     Co.,    Perth     Amhoy,     N.J.,     U.S.A., 
Manager. 
1901.  Kohl,  Herbert  C,  Craigsville,  Va.,  U.S.A.,  Cement 
Works  Chemist. 

1884.  Kohn,  Dr.ChaiU-  A..  M.Sc,  Sir  John  Cass'  Technical 

Institute,  Jewry  Street,  Aldgate,  10. ('.,  Principal. 
189C.  Kohnstamm,  E.  II..  44,  West  Broadway,   X'ew  York 

City,  U.S.  \.,  Colour  Maker  and  Importer. 
1884.  Kolb,  J.,  Soc.  Anon,  des  Manuf.  de  Produits  Chimi- 

ques,  I>ille,  France,  Chemical  Manufacturer. 
O.M.  Kraftmeier,   E.,  54,  Parliament  Street,  West] 

SAW,  Explosives  Manufacturer. 


!8,  1902. 
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1894  Krause,  l>r.  Albert  II.,  32,  Wellington  Avenne, 
Cleveland,  Ohio,  C.S.A.,  Chemist  (Grassslli  Che- 
mical Co.;. 

O.M.  Krause,  Dr.  G., "  Chemiker-Zeitung,"  Cothen,  Ger- 
many, Editor. 

O.M.  Krause,  0.  U.,  c/o  American  Sugar  Refining  Co., 
.1.  reey  City,  N.J.,  U.S.A.,  Chemical  Eng r. 

is'is  Krebs,  il.  .1.,  Wilmington,  Del.,  I  .S.A.,  Manufac- 
turing Chemist. 

I  '.inn.  K renters,  Dr.  Edw.,  Madison,  Wis.,  U.S.A.,  Professor 
1 1  Iniversitj  of  Wisconsin). 

ilck.  Howard  1,  .Sheridan  Furnaces,  Sheridan,  Leb. 
i  !,   .  Pa.,  I  .S.  \..   Analytical  Chemist. 

O.M.  Kiihl,  W.  II.,  7;s,  Jagerstrasse,  Berlin,  Germany, 
Bookseller. 

1900.  Kunheim,  Erich,  32,  Doratheenstrasse,  Berlin,  X.W., 
Germany,  Chemist. 
Kupferberg,  Dr.    11.,   3o:t,   Collyhurst    Road,   Man- 
chester, Technical  Chemist. 

IB96.  Kuttrofl,  Adolf,  128,  Duane  Street,  New  York  City, 
U.S. A  ,  Chemical  Merchant. 

1900  KiuimIV.  Fred.,  128,  Duane  Street,  New  York  City, 
l    S.A.,  Merchant. 

O.M.   Kynaston,  J.   W.,   8,   Oak   Terrace,  Beech  Street, 
l.i\ erpool, Chemical  Engineer. 
Kynastcn,  Wm.C.  R.,  Analyst. 


1897.  Labonde,    Dr.     Leon,   (Journals)    P.O.    Box    59-1, 

Rochester,    N.Y..   U.S.A.,    Consulting    Chemical 
neer. 
1890.  Lacey,    I'.   C,   10,  Clarence  Road,  Croydon, Manu- 
facturing Chemist. 
O.M.    Lacey,  T.  S  .  Gas  Light  and  Coke  Company,  Lupus 

Street,  Pimlico,  S.W.,  Gas  Engineer. 
1S99.  Lachman,  Albert,  California   Wine  Association,  San 

Francisco,  Cal.,  U.S.A.,  Wine  Merchant. 
1897.  Ladd,  Edwin  F.,  Agricultural  College,  Fargo,    North 

Dakota.  U.S.A.,  Prof,  of  Chemistry. 
1S88.  Lagerwall,  Dr.  Ivar,  Sunthorpe,  Wallington,  Surrey, 

1",  1 1  oleum  Manufacturer. 
O.M.    Laidler.  C.  P.,  20,  Noble  Terrace,  Gateshead-on-Tyne, 

Analytical  Chemist. 
18    4    Laing,  Wm.,  10-11,  The  Exchange,  Bradford,  Yorks, 

Oil  Merchant. 
1902.  Laist,  Fredk.,  140?,  X.  Main  Street,  Santa  Ana,  Cal  , 

U.S.A.,  Chemist. 
O.M.  Lake,  G.,  jun.,  83,  Primrose  Lane,  Glossop,  Derby- 
shin-,  Analytical  Chemist. 
1900.  Lamar,  Wm.  R.,  c/o  Mallinckrodt  Chemical  Works, 

St.  Louis,  Mo.,  U.S.A.,  Chemist. 
Lamb,   Morris  Chas.,  Dyeing   Department,  Herold's 

Institute,    Drummond    Koad,    Bermondsey,    S.E., 

Chemist. 
1892.  Lambert,  Alan,  Union  Oil  Mills.  21,  St.  Mary  Axe, 

E.C.,  Oil  Mills  Director. 
1900.  Lambert,  Walter  S.,  56,  Leytonstoue  Road,  Stratford, 

1'.   Analyst. 
Lamborn,    Leebert    Lloyd,   Room   519,   108,    Fulton 

Street,  New  York  City,  U.S.A.,  Technical  Chemist. 
Lancaster,  Jno.  O,  260,  Alfreton  Road,  Nottingham, 

Engineering  Works  Manager. 
1900.  Lander,   Geo.   D.,    1,   Balmoral   Road,   Nottingham, 

Lecturer. 
Landin,     John,     40,     Drottninggatan,      Stockholm, 

Sweden,  Public  Analyst. 
Lang,   Jas.   G.,   Balmoral    Hotel,   Yictoria,    British 

Columbia,  Analytical  Chemist. 
1899.  Lang,   Dr.  Wm.   R.,  University  of  Toronto,  Canada, 

Professor  of  Chemistry. 
O.M.    Langdon,    Dr.  M.  J.,   16,  Harriet   Street,  Stretford, 

Manchester,  Analytical  Chemist. 
ange,  Dr.  Martin,  Nieuwe  Witsenkatle,  35,  Amster- 
dam, Holland,  Analytical  Chemist. 
1892.  Langer,  Dr.  Carl,    Ynyspenllwch,   Clydach,  R.S.O., 

Glamorganshire,  Analytical  Chemist. 


1897.   Laugmuir,  Arthur  C  .  c/o  Marx  and  Rawolle,  9,  Van 
Brunt  Street,  Brooklyn,  N.Y.,  I'.SA.,  Analytical 
Chemist. 
Langstaff,  Wm.,  34,    Fowlei  Street,  Cleveland    : 

U.S.A..  Chemist. 
Lant,   Herbert,  "  Ivy    Mink,"   Wath-on-Dearnc,  near 

Rotherham,  Yorks.,  Chemist  and  Man  i 
Latham,   Baldwin,    Parliament    Mansions,     \ 

Street,  Westminster,  S.W.,  Civil  Engineer. 
Latham,  J.  J.,  Mill  House,  Hold,  Widnes,  Chemical 

Works  Manager. 
Lawrence,  Jas.,  Repauno  Chemical  Works,  Paulsboro', 

N..L,  U.S.A.,  Assistant  Manager. 
Laws  J.  P.,  2,  Aigburth  Vale, Liverpool,  S.,  Analytical 
Chemist. 
1885.  Lawson,  Arthur  J.,  Marsh  Soapworks,  Bristol,  Soap 
Manufacturer. 
Lawson,  Dr.  T.  A.,  90,  Boundary  Load,  London,  N.W., 

Colour  Chemist. 
Lawson,    Wm.,   Alameda    Sugar  Co  ,    Mvarado,  Cal., 

U.S.A.,  Chemist. 
Lawton,   Thos.,   Calthorpe  House,  Aldridge     Load, 
PerrjBarr,Birmingham,Chemical  Works  Manager. 
!  890.  Laycock,  Dr.  \V.  F.,  2,  Park  Street,  Dewsbury,  Analy- 
tical Chemist. 
1902.  Lazell,  Ellis  Warren.  1110,  Stephen  Girard  Building, 
Philadelphia,  Pa.,  U.S.A.,  Chemist. 
Lean,  Geo.,  15,  Park  Terrace,  Glasgow,  Chemist. 
Leathart,   Thos.   H.,   Bracken   Dene,    Gateshead-on- 
Tyne,  Lead  Manufacturer. 
Leather,  Dr.  J.  W.,  Dehra  Dun,  N.W.P.,  India,  Agri- 
cultural Chemist,  Government  of  India. 
Le  Bosquet,  Maurice,   328,   East  Eagle   Street,   East 

Boston,  Mass.,  U.S.A.,  Technical  Chemist. 
Le  Boutillier,  Clement,  c/o  Taylor  Iron  and  Steel  Co., 
High  Bridge,  N.J.,  U.S.A.,  Chemist. 
1896.  Lecomber,  W.  G.,  Moorlaud  Villa,   Brooklands,  near 
Manchester,  Engineer. 
Lederle,   Dr.  E.  J.,   Health  Department,  New  York 

City,  U.S.A.,  Chief  Chemist. 
Ledoff,   Prof.  A.,  Technological  Institute,   Kharkoff, 

Russia,  Professor  of  Chemistry. 
Ledoux,   Dr.  Albeit   R.,   99,  John  Street,  New  York 

City,  U.S.A.,  Chemist. 
Lee,    FitzHugh,   c/o    Grasselli  Chemical     Co.,    East 
Chicago,  Ind.,  U.S  A.,  Superintendent. 
(898.  Lee,   Jno.    L.,  Woodrield,  Lytham,  Lancashire,  Dyer 

and  Bleacher. 
1S85.  Lee,  S.  Wright,  6-10,  Whitechapel,  Liverpool,  Whole- 

sale  Druggist. 
891.  Lee,  Theo.  H.,  (subsn).  Edgcumbe   Villa,  Clevedon, 
Somerset ;  and  (Journals)  St.  John  Del  Hey  Mine, 
Morro  Velho,  Villa  Nova  de  Lima,  Minas  Geraes, 
Brazil;  Analytical  Chemist. 
Lee,  Waldemar,  Passaic,  N.J.,  LT.S.A.,  Chemist. 
Leeds,  F.   H.,   26,    East  Bank,  Stamford  Hill,  N., 
Analytical  Chemist. 
1889.  Leese,  Joseph,  3,  Lord  Street  West,  Southport. 

1901.  Lefebvre,  Georges,   Compaguie  du   Fhospho-Guano, 
60,  Rue  de  Bondy,  Paris,  Director. 

Leffler,  Rudolf  L.,"  c/o  Thos.  Fiith  and  Sous,  Ltd., 
Norfolk  Works,  Sheffield,  Metallurgical  Chemist. 

Leihfried,  Jno.  E.,  Bethlehem,  Pa.,  U.S.A.,  Analytical 
Chemist. 

Leigh,  Cecil,  Birmingham  Metal  and  Munition  Co., 
Adderley  Park  Rolling  Mills,  .Birmingham,  Tech- 
nical Chemist. 

1902.  Leighton,  A.  E  ,  78,  Hillfield  Avenue,  Hornsey,  X., 
Analytical  Chemist. 

Leitch,  Jno.  W.,  Milnsbridge  Chemical  Works,  near 
Huddersfield,  Aniline  Dye  Manufacturer. 

Leman,  Wm.  T.,  c/o  Paragon  Refinery  Co.,  Toledo, 
Ohio,  U.S.A.,  t  tilworks  Manager. 

Lenders,  A.  W.  II. ,  c/o  Glucose  Sugar  Refining  Co., 
Davenport,  Iowa,  U.S. A  ,  Technical  Chemist. 

Lengfeld,  Dr.  Felix,  202,  Stockton  Street,  San  Fran- 
cisco, Cal.,  U.S.A.,  Manufacturing  Chemist. 
1883.  Lennard,   F.,    70,   Graeechurch   Street.     E.C.;    and 
(Journals)  Merrow  Croft,  Merrow,  G  uildlord,  Che- 
mical Manufacturer. 
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Leonard,  Wm.  J.,  Hope  Chemical  Works,  Baoknej 

\\  S    ihtha  Distiller. 

Leqnin,  E..  Direeteur  General  des  Hsincs  de  ProdaiU 

Chimiques  de  la  S  St.  Q oil  lin,    I,  Place 

:    is    (\  111'.). 

igh  M..  Marikuppam,  Mysore  State,  South 
:,,vr. 
.',  .,,..   p.O.  Box    162,    Ubany,   NVSi  ,  U.S.A., 
M  i  i  hemist. 

I  b  i-     B .    46,    Broadfield     Road,    Hither 
Metallurgical  Chemist. 
S  rvana,   Infield   Park,   Barrow-in- 
irks  ilauager. 

Manchester,  Analyti- 

Cheoiist. 

II  inn     R.,    I  f>    St. 

■  sti 

]..  72,  Clarendon  Road,  Netting  Hill, 
W  .  Chemical  Engii  • 

!,;  It,  Peter,   I  I    Roa  1,  Droyls 

.:  Manchester,  Ch<  nical  Manufacturer. 
1891.  Lever,   Jas.    D„   Thornton   Ho  shire,   Soap 

Manufacturer. 

1  in.  11.,  Thornton  House,  Thornton  Hougli, 
Manufacturer. 
1901.  Levett,    Walter,   Fairview,   St.  Margaret's    Avenue; 
and    (Journals)    Mines    Safety    Explosives    C  ... 
Stanford-le-Hope,  Essex,  Factory  Manager. 

I  dmund  J.,  o  o  The  Fiherloid  Co.,  G38,  Broad- 
.  New  York  i    iv.  U.S.A.,  Chemist. 
1901  i,   lir.   Herbert,  Crumpsall  Vale  Chemical 

ill,  and  (Journals)  II 
Fallowfield,  Manchester,  Chemist. 
O.M.  Lei  m,   21,   Minshull  Street,   Manchester, 

Colour  Manufacturer. 
Levy,  Dr.  Albert,  The  Mood  Nickel  Co.,  Ltd.,  Clydacb, 
■ ).,  Glamorgan,  Works  Chemist. 

V,   i  in  IV.  Royal  Naval  College,  Green- 
wich. S.E.  Profess  itry. 
rio,  H.  Jam  5,    Royal   Vhtoria  Yard.  Deptford, 
s.E.,  Assistant  Inspector  i     Stoi 

Lane,  Knotty  Ash,  Liver- 
pool, Analytical  i  Ihemist. 
Lewis,    l>aii!.;l   ('.,  c/oMiUville    Manufacturing  Co., 
,  .i      i    -  \  ,  Dye  and  Bleach  Works 
i  Ihemist. 
130O.  Lewis,   Ernest  A.,  310,  Dudley   Road,  Birmingham, 

Chemist  and  Metallurgist  (  Muntz  .Metal  Co.). 
19o_  sdk.   H.,  Craigsville,  Va.,  U.S.  A.,  Manager 

_  nia  Portland  Cement  I 
1900  -t   Dulwich  Road,  East  Dulwich, 

.  (  ashier  (Paint  Works). 

.'.,  122,  Newington  Causeway,  London, 
ntical  Chemist. 
•  .  Lewkowitsch.    Dr.    Julin  ry    Road,   West 

Hampstead,  N.W  .  Consulting  Chemist. 

stein,    Alt.    S.,    Arnold    Printworks,    North 
Adam-.  Ma--..  I     5. A.,  Chi  mist. 

o.M.  Lichtenstein,  Theodore,  Chemical  Works,  Silvertown, 
E..  Miiiul'actuiii 
:  G.  A..  813,  )  Ri  ad,  Bury,  La 

mist,  Dyev  '  Works. 

Liddle,  W.  T.,   Woodville,  Walmereley   Road,  Bury, 
Lanes.,  Manager,  Dyewood  Extract  Work-. 
I.  Liebmann,  Dr.  A.,  10,  U  Manchester, 

P.  I'.  Alarik,  43,  Strandwagen,  Stockholm, 

.. 

Lilly  an  I  ('  >.,  Indianapolis, 

.-,.  Lilly,  Oliver  M„TheCi  n,  Derby,  Colour 

Mnnufnctn 
17.  Lindsay,  Robt.,  Hayfield,  Alexandria,  N.B.,  Chemist, 
I.   [>.,  Busby  Printworl 

Chei 
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Arthur  H,  Laboratory,  2,  St.  Dunstan's   Hill, 

and  (Journals)  43,  Lambton  Load,  Cotten- 

iinm  l'ark,  Wimbledon,  Analytical  and  Consulting 

Chemist. 

Lippinoott,    Warren    B.,  c/o    American  Smelting   and 

Refining  Co.,  Argentine,  Kansas,  U.S.A.,  Chemist. 

Lishman,  Geo.    P.,   Hunker  Hill,  Fence  Houses.   Co, 

Durham,  ( Jolliery  Chemist. 
Littrll,  R.  Ballantine,  50,  Smith   Walnut  Street,  East 

i  trange,  N.J.,  U.S.A.,  Chemist. 
Little,    C.    A.,    Elyria,    Ohio,     U.S.A.,    Analytical 

Chemist, 
Little,   Jno.   G.,  f,6,  Albany   Street,  London,  N.W.| 
Journals)  c  o  A.  von  Gernet,  101,  Leadenhall 
Street,  Hon  Ion,  E.C.,  Assayer. 
Little,  Wm.  ('..,  Blendon  Grove,  Bexley,  Kent,  Che- 
mical Manufacturer. 
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Marchlewski,  Dr.  L.,  Strzelecka,  9,  Krakati,  Austria. 
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1883.  Markel,  Dr.   K.,  Lodge  Lane,  Bewsey,  Warrington, 

Technical  Chemist 

[886.  Markham,  A.  D.,  71,  Queen   Street,  Hull,  Pharma- 
ceutical Chemist. 

1901.  Mark-,  Arthur   H.,  c/o  Diamond   Rubber  Co.,  Akron, 
i  ilii...  U.S. A  .  Vice-President. 

L901.  Marsden,   Dr.   Fred.  Chemische   Fnbrik,  Solzbach  in 
i  iberpfalz,  Germany,  Chemist. 

O.M.  Marsh,   J.   'i'.,   Ammonia   Soda    Work-,   Fleetwood, 
Lancashire,  <  Ihemist. 
[arsh,   W  .   Union   Alkali  Co.,   Soho   Work-,  Man- 
chester, Chemical  Manufacturer. 
895.  Marshall,     Arthur,     Hope     Cottage,    Church    Hill, 
Longhton,  Kssex,  Explosives  Chemist, 

1S91.  Marshall,  Dr.  Hugh,  12,  Lonsdale  Terrace,  Edinburgh, 
Professor  of  Chemistry. 

Is'.'i.  Marshall,  Frank  G.,  4,  Woodhouse  Terrace,    Bewick 
Road,  Gateshead,  Technical  Chemist. 

1894.  Marshall,  .las.,   20,  Glenview  Terrace,  Paisley,  N.B., 

Chemical  Student. 
1901.  Marshall,  Jos.  W.,  Boulevard  Higher  Grade  School, 
Hull.  Science  Lecturer. 
Marshall,    Percy  S..   Union   Laboratory,   Half  Moon 
Street,  Huddersfield,  Assistant  Chemist. 
883    Marshall.  Wm.,  1  19,  Drake  Street,  Rochdale,  Dyer. 
Marshall,   Win..  35,   Streathbourne   Road,   Balham, 
S  \\  .,  Analytical  Chemist. 
1894  Martin.    Alex.   M.,  Douglas  Villa,  Coatbridge,  N.B., 
and    (Journals),   Twechar   Office,  Kilsyth,   N.B., 
Analytical  Chemist. 

1895.  Martin,  Chas.  II..  14,  Aldred  Street,  Crescent,  Salford, 

Oil  and  Soap  Works  Assistant  Manager. 
Martin,    David,   jun.,   South    Inch   Brewery,   Perth, 

Brewer. 
Martin,  H..  07.   High   Street.   Wellington,  Somerset, 

Manure  Works  Manager. 
O.M.  Martin,  N.  11..  Ravenswood,  Low  Fell,  Gateshead-on- 

Tyne,  Manufacturing  Chemist. 
lS'.u.  Martin,  T.  Tremills,  4j,  Stapleton  Hall  Road,  Stroud 

Green,  N.,  Analytical  Chemist. 
l.uiiii.     Wm     1   .     c/o    Kynoch    Ltd.,   Arklow,   Co. 

Wieklow,  Ireland,  Chemist. 
O.M.  Martin,  W.  II.,  183b,  King's  Koad,  Chelsea,  London, 

S.W.,  Analytical  Chemist. 
1881     Martineau,  Sydney,  Northwood,  Rydal  Road,  S  reat- 

ham,  S.W.,  Sugar  Chemist. 
Martyn,  T.   Graham,    11,   Stratton  Terrace,   Truro, 

Cornwall,  Metallurgist, 
i  ».M.  Mason.  J.,  F^ynshaui  Hall,  Witney,  Oxon,  Diiector  of 

Pyrites  Co. 
1887    Mason,  J.  Francis,  Eynsham  Hall,  Witney,  Oxon. 
1892.  Mason,    Tlios.,    Hyson    Green    Works,    Nottingham, 

Manufacturing  Chemist. 

1884.  Mason,  W.  B.,  117,  Derby  Street,  Boltou-le-Moors, 

Pharmaceutical  Chemist. 
O.M.  Masson,   Prof.   D.    Orme,    University   of  Melbourne, 

Victoria.  Australia,  Professor  of  Chemistry. 
[aster,  Ardesheer  B.,  679,  Tardeo,  Bombay,  India, 

Chemical  Manufacturer. 
1901.  Master,   Chaturbhai   G.,  Khodi-Ambli,   Ahmedabad, 

India,  Size  and  Chemical  Manufacturer. 
1S93.  Mather,  Colin,    Salford    Iron    Works,     Manchester, 

Engineer. 
O.M.   Mather,  J.,  Blaydon  Chemical  Works,  Blaydon-on- 

Tyne,  Manager. 
1900.  Mather,    Wm.,  e/o    British    Aluminium    Co.,   Ltd., 

Larne  Harbour,  eo.  Antrim.  Ireland.  Chemist. 
Matheson,  W.  J.,  182-184,  Front  Street,  New  York 

City,  U.S.A.,  Chemical  Merchant. 
Mathew,    W.   E.    B.   de    Vere,    13,    Orlando    Road, 

Clapham  Common,  S.W.,  Analytical  Chemist. 
1900.  Mathews.  Dr.  J.  A.,  4,  First   Place,  Brooklyn,  N.Y., 

U.S.A.,  Chemist. 
Slathewson,   E.   P.,  c/o  J.   A.  Mathewson  and  Co., 

Montreal,  Canada,  Metallurgist. 
1888.  Matos,  Louis  J.,  99,  North  19th  Street,  East  Orange, 

N.J..  U.S.A.,  Chemist. 
1S96.  Matsui,  G.,  c  o  Japan  Sugar  Refinery  Co.,  Onagigawa, 

Tokio,  Japan,  Chemical  Engineer. 


O.M.  Matthews,  C.  G.,  31,  Stapenhill  Road,  liurtou-ou- 
'I'rent,  Brew  ing  I  'heinist. 

1896.  Matthews,   Donald  J.,   165,    Kbur\    Street,    London, 

S.W.,  Chemist. 

1899.  Matthews,   Dr.  J.   Merritt,  225,  South   45th  Street. 

Philadelphia,  Pa.,  I    S.A.,  Professor  of  Chcmistrj 
and  Dyeing  |  Philadelphia  Textile  S<  ho 
1889.   Mawdsley,  W.  1L,  c/o  Gold  Mining  Co.,  Ltd.,  Mount 
Morgan,  Queensland,  chemist. 

1894.  Maxwell,   Jnn.,    Solwaj    Chemical    Works,    Silloth, 

and    (communications)    English    Street.     < 
Cumberland,  Chemical  Manure  Manufacturer. 

1897.  May,  George  EL,  Hohokus  P.O.,  Bergen  <    >.,   X..I  . 

U.S.A.,  Assistant  Chemist   (  American   Pej 

1901.  May,  Dr.  Sidney,  115,  West   68th  Street,  Ne«    5 

U.S.A..  J. e.  tin i-  A--istaut. 

IS84.   Mayenfeld,  Dr.  E.  von  Salis.     See  una 

1896     Mayfi   Id,  A.  S.,  14,  Beresford  Avenue,  Hull,  Analyst. 

1892.  Mayfi  eld,  H.  B.,  Normanhurst,  Mundy  Street,  Heanor, 
near  Nottingham,  Dyer. 

1901.  Mayfield,  Thos.,  l-'air  View  House,  Heanor.  near  Not- 
tingham, Hosiery  Manufacturer. 

1883.  Mayhew,  E.  W.  A.,  High  Street,  Freemantle,  Western 

Australia,  Manufacturing  Chemist. 

1900.  Maywald,  F.  J.,  1028,72nd   Street,   Brooklyn,  N.Y., 

U.S.A.,   Technical  Cbemist. 

1892.  Mcacham,   Chas.   S.,   c/o  Ohlsson's   Cape    Breweries. 

Ltd.,  Cape  Town,  South  Africa,  Brewer. 

1901.  Meier,   Dr.  Franz,   Basle   Chemical   Works,    Basle, 

Sv,  itzerland,  Chemist. 

1895.  Meeds,   Alonzo   D.,   103,  Boston  Block.  Minneapolis, 

Minn.,  U.S.A.,  City  Gas  Inspector  and  Chemist. 
1S96, 

Notts,  Analytical  Chemist. 
1888.  Meikle,  Juo.,  8,  Melrose  Street,  Great  Western  Koad, 

Glasgow,  Journalist. 

1902.  Melcher,   Arthur    C,    58,    Bowen    Street.    Newton 

Centre.  Mass.,  U.S.A..  Chemist. 
O.M.    Meldola,    Prof.    R.,   F.R.S.,    6,    Brunswick    Square, 
Loudon,  W.C.,  Professor  of  Chemistry. 

1901.  Meldruni,  And.  N.,  29,  Kimbcrley  Street,  Liverpool. 

Lecturer  on  Chemistry. 

1891.  Meldrum,  Jas.  Jones,  Atlantic  Works,  City  Road, 
Manchester.  Manufacturing  Engineer. 

1891.  Mellen.E.  D.,  1590, Massachusetts  Avenue,  Cambridge, 
Mass.,  U.S.A.,  Treasurer  (Curtis,  Davis,  and  Co.) 

O.M.  Mellon,  W.  W.,  16,  Sandymount  Road,  Dublin, 
Ireland,  Manufacturing  Chemist. 

1 1  M.  Mellor,  S.,  Magnesium  Metal  Co.,  Patricroft,  Man- 
chester, Metal  Refiner. 

1899.  Mcllors,  Paul,  Locksley  House,   Pelham  Road,  Sher- 

wood Rise,  Nottingham,  Mine  Manager. 

1884.  Melville,  D.,  P.O.  Box  No.  I,  Woodmere,  Wayne  Co., 

Mich.,  U.S.A.,  Chemical  Works  Manager. 

1900.  Mende,   Alex.   P.,  536,  West  14th  Street,   New  York 

City,  U.S.A.,  Manufacturing  Chemist. 

1893.  Mensching,    Dr.    C.,    (Journals)    Crnmpsall     Vale 

Works,  Blaekley,  near  Manchester:  and  62,  Delau- 
nays  Road,  Crumpsall,  Manchester,  Cli 

O.M.  Menzies,  R.  C,  Iuveresk  Mills,  Musselburgh,  N.B.. 
Paper  Maker. 

1S92.  Mercer,  C.  A.,  22,  Streathbourne  Road,  Upper 
Tooting,  S.W.,  Chemical  Apparatus  Maker. 

1SS6.  Mercer,  J.  B.,  330,  Lower  Broughton  Road,  Man- 
chester. 

O.M.  Mereer,  F.  M..  34,  Camomile  Street,  London, 
E.G.,  Manufacturing  Chemist 

1S90.  Merck,    E.,    Darmstadt,    Germany,    Manufacturing 
Chemist. 
I    1887.  Merrell,   Geo.,    Lock    Box     786,    Cincinnati,  Ohio, 
U.S.A.,  Manufacturing  Chemist. 

1899.  Merrill,  Frank  II.,  Los  Angeles  Soap  t  o.,  Li~ 
Angeles,  Cal.,  U.S.A.,  Factory  Superintendent. 

1902.  Merritt,    Wm.    G.,   c  o    Berry    Bros.,   Ltd.,    Varnish 

Works,  Detroit,  Mich..  U.S.A.,  Chemist. 

1901.  Mersou,  Geo.  F\.  24,  Newgate  Stri?et,  Newcastle-on- 

Tyne,  Manufacturing  Phamaceutical  Chemist. 
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Meslans,  Prof.  M  ,  59,  Quai  de  la  Baronnie,  Ablon 
Prance,  Professor  of  Chemistry. 
o.M    Messel,   Dr.   B.,    147,  Victoria  Street,  London,  S.W., 
'  ;  .      Fact  ircr. 
Howard  1'.,  Parr  Alpaca  Co.,  Holyoke,  Mass., 
-  \ 
\;  am,  near  Accringtou, 

T.ir  Distiller. 
-.  \\iu.  Metcalf,  Ltd.,  Tar  Work*. 

Distiller. 
-   -    Met»,  Herman  A.,  P.O.    Box   2178,  New  York  CSty, 
\.  (Victor   Koechl    and   t'o  .  Dyestuil- 
Chemicals). 
1900.  Mewb  ime,  Robt  I.;.,  c  o  Kentucky  Tobacco  Product 
Louisville,  Ky..  U.S.A.,  Chemist. 
'  lr.  Franz,  c  o  Actien  Gesellschaft  fur  Zink- 
industrie  vorm.   W.    tirill*.    Hamborn    a  Bhein, 
Germany,  Chemist  and  Manager. 
>,  Meyer,    l>r.  Fredk.   I...  2098,   Park  Avenue.  Phila- 
phia,  Pa.,  LT.S.A  .  Ch 
Meyer,  Jus.  ( I.,  Laboratory,  C.  B.  and  Q.  B.  B.  Co, 
Aurora.  Ill  ,  D.S  A  ,  Chemist. 
1900.  Meyer,    Karl.  gade,    Go,  Copenhagen,    O., 

Denmark,  Chemist 
.    Meyrick,  L.  J.,  137, 1  Sty  Road,  Birmingham,  Assistant 
Ana 

..  G.  Wellington,   29,   Central   Street,  Boston, 
Mass.,  D.S.  V.  Analytical  Chemist. 

1,  Heathfield   Road,  Wandsworth 
■i,on,  S.W.,  Chemical  Works  Manager. 

1".  .1.  Petersen  and  Co.,  P.O. 

Box  i. '«>,.  south  Africa,   Laboratory 

Mans 

J97.  ird,  Edgar  J  .  40-42.  Charlotte  Street,  London, 

!  Manager. 

Miller,  Dr.  A.  K.,  Ki:  vert's  Buildings,   Withy  Grove, 

Manchester,  Analytical  Chemist. 
"      r.  A.  Russell,  Castlebank,  Bothwell,  N.B.,  Print- 
works,  Chemist. 
I  i.M.    Mill)  r.  E.  V.,  C  0  N(  w  Zealand  Sugar  Co.,  Auckland, 
N,  i  /    1 1  in. L .  Sugar  Works  Chemist. 

Lane,  Halewood,  near  Liverpool, 
bnical  Chemist. 
■    7.  Miller,  Dr.  Edmund  H.,  School  of  Mines,  Columbia 
University,  New  fork,  U.S.A.,  Chemist. 
1900.  Miller,  Hampton  K..  Lake  City,  Fla.,  U.S. A.,  Chemist 
■la  A.  &  M 
Mill,  r,  Dr.  Harry  E.,1015,  Chestnut  Street,  Oakland, 
Cal.,  i    8.A.,  (  hemist. 
>    Miller,  II.  Harold,  Consumers'  Gas  Co.,  2G!>,  Front 
it.. ,1a.  Chemist. 
Dr.    II.    von,   Beatrixgasse   32,    Wien   III. 
Austria,  Chemical  Manufacturer. 
Miller,    Dr.  John  A..    10-45,   Lewis    Block,  Buffalo, 
N.V..  D.S  A..  I  onsulting  Chemist,  State  Analyst. 
.  r,  .la-.,  'liui-  de  Sao  Bento,  Santa   Barbara  de 
Matto  Dentro,  M  izil,  Metallurgical 

Chemist. 
I.  Miller,   J.  Carlile,    S9,   Rumfnrd   Street,   Bridgcton, 
,  Manufacturing  Chemist. 
1888.  Miller,  J.  Hopkins,  5,  Catherine  Street,  Parliamentary 
Dyeworks  Chemist. 
'.  Miller,  J  r,  Sandilands  chemical  Works, 

Aberdeen,  Technical  Chemist. 
M  Her,   Mr.  N.   H.  J.,  Harpeuden,  near  St.  Albans, 
cultural  Chemist. 

fount    Prospect    Laboratory, 
Bro  iklyn,  X.V..  I    S.A.,CI 

i,  Stanley    Villas,  Greenway 
i    Runcorn,  Chemist. 

Hancock   Street,  Cam!., 
Chemical  Engineer. 
1884.  M  -  ins,   Cambuslang,  near 

nd  Printer. 

ban    Street,  Tot 
of  Physical  Chemistry. 
1884.  Miller.  W.  M.,   Caledonia  Estate,  Prov.    Wellesley, 
^ugar  Chemi-t. 


O.M.    Mill-,  l'rot'.  E.  .1..  F.R.S.,  U.tireenhill  Road, Harrow, 

Professor  of  Chemistry. 
O.M     Milner,     E.,     Hartford    Manor,    Northwich,    Alkali 

Manufacturer. 
1887.   Milnes,  Edmund,  Seedfield,  Bury,  Lancashire,  Dyeing 

Extract  Maker. 
1902.  Milnes.  Ernest    E.,  e  o  Joseph    Smithson,  Ltd.,  India 

Buildings,  Halifax,  \  orks.  Chemist. 
1901.  Milroy,  Andrew,  The  Scottish   Co  operative  Whole- 
sale  Society,   Ltd  ,  Chemical    Work*,   Shieldhall, 

t iovan,  N.B  .  Manager. 
1895.  Miner.  Harlan  S.,  e/o  Welsbaeh  Light  Co.,  Gloucester 

City,  N..1..  D.S.A., Technical  Chemist. 

1889.  Miniati,  T.,  Penketh,  near  Warriugton,  Chemist. 

-    .    Mitchell,   (has.    A.,    c  o    Beaufoy   and   Co.,  South. 
Lambeth  Road,  S.W.,  Analyst. 

1901.  Mitchell,  Frank   II.,  Orono,  Penobscot  Co.,  Maine, 

U.S.A.,  Tutor  in  Chemistry. 
■     Mitchell,  G.  D.   II. ,  c/o  s.  s'.  White  Dental  Manu- 
iring  Co.,    Prince's  Bay,  Staten    Island,  N.Y., 
I    s  A  ,  Chemist. 
1883.  Mitchell.  J.  W.,  Plantation  House,  Clough  Fold,  near 

Manchester.  Waste  Bleacher. 
O.M.    Mining,   E.   K„  43,    Highfield    South,   Rock    Ferry, 
Cheshire,  Technical  Chemist. 

1900.  Mixuer,  Albert  F.,  c/o  Homeward  Bound  G.  M.  Co., 

Yalwal,  via  Nowra,  N.S.W.,  Australia,  Metallurgist. 
j.  Moale,  Dr.  Philip   1!.,  100,  Merrimon  Avenue,  A-he- 

ville,  N.C.,  U.S.A..  Analytical  chemist. 
O.M.   Mohr,   Dr.    B.,    fi9.\.    Parliament    Hill,    Hampst.ad, 

X.W.,  Consulting  Chemist  and  Metallurgist. 
1894.  Mole.    Herbert   B.,    Ivy   Cottage,    Shepton    Mallet, 

Somerset,  Brewer. 

1902.  Mo'.esworth,     F.    H.,    39,    Hunter    Street.    Sydney, 

X.S.W..  Australia,  Analytical  Chemist. 

1899.  Mommers,  Rich.,  Glucose  Sugar  Refining  Co.,  Rock- 
ford,  111.,  U.S.A.,  Chemist. 

O.M.  Mond,  Dr.,  L.,  F.R.S.,  20,  Avenue  Roan,  Regent's 
Park,  N.W. ;  and  64,  Via  Sistina,  Rome,  Alkali 
Manufacturer. 

1891.  Mond,  Robt.  L.,  Winnington  Hall,  Northwich, 
Chemist. 

1890.  Moodie,   Wm.     F...    Alexandria  Works,  Alexandria, 

X.B.,  Analytical  Chemist. 

1901.  Moody,  Chas.  J..  Lake    View  Consols  Mine.  Moulder, 

West  Australia,  Analyst  and  Assayer. 
1898.   Moody,  Dr.    Herbert  R.,   Hobarl    College,    Geneva, 
X.Y.,  U.S.A.,  Science  Instructor. 
Mook,  Chas.,  2,  Kapellenstrasse,  Eisenach,  Germany, 
Alkali  Works  Director. 
!    1883.   Mooney,  M.,  118,  Pembroke  Road,  Dublin,  Chemical 
Manufacturer. 
■-.  Moore,    Byron    L.,   c/o  X.    W.  Fertilising   Co.,    4,".th 
and  Center  Avenue,  Chicago,  111.,  U.S.A.,  Chemist. 
-     Moore,    Chas.    C,   Harley    Buildings,    11,    nil    Hall 
Street,  Liverpool,  Chemist. 

1901.  Moore,  Chas.  W.p  38,  Demesne  Road,  Whallcy  Range, 

Manchester,  Chemical  Student. 
is;i2.   Moore,  Dr.  Geo.  D.,  201,  Salisbury  .Street,  Worcester, 
Mass.,  U.S.A..  Professor  of  I 

1902.  .Moore,   .I.i-.    II..  Silica    Co,    Fortville, 

[nd.,  U.S.A.,  Chemist. 
1S99.  Moore,  Laudon  C,    85,    Perkins  Hall,    Harvard  Uni- 
versity. Cambridge,  Mass.,  D.S.  \..  Se  ivt.iry. 

LJuintin,  inn.,  Daluiarnoek    Chemical   A'orks, 

89,  Rumford  Street.  Glasgow,  Works  Man, 
1699.  Moore,  Russell,  W.,  47.  Linden    Place,  Orange,  X.J., 

D.S.A.,  Che  nisi  (  D.S.  App 
1885.   Mot.-.   R.    T.,    156,    St.  Vincent    - 

Mining  Engineer. 
Moore,  Thos.,  Laboratoire  du  Service  Local,  Noumea, 

Xew  Caledonia,  Analytical  Chemist. 
1890.  Mordle.    F.   Ware,   38,   The    R  pewalk,   Xottingham, 

Starch  Manufacturer. 
18.12.  Morgan,  Albert  J.,  439,  West  Street,  New  York  City, 

I'.S.A.,  Soap  Manufacturer. 
1901.   Morgan,  Dr.Gilbert  T.,  Royal  College  of  Science,  Sooth 

Kensington,  S.W.,  Demonstrator  of  Chemistry. 
1890.   Morgan,  J.  .las.,  2s,  London  Road.  Neath,  Assayed 
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Morgan,  Thos.   M.,   Longue  Poiote,  near  Montreal, 

Canada,  Manufacturer. 
1885.  Morgans,  Thos.,  60,   Queen   Square,   Bristol,    Civil 

Engim  i  r 
3    !     Moriurty.  John  J.,  I  1  !i;,  iimni  Street  Wt'St,  Toronto, 

Canada,  Assistant  Chemist. 
1897.  Morison,   Samuel    1...    15,   Broad  Street,  Now   York 

City,  U.S.A.,  Water  Engineer. 
•  >M    Moritz,  Dr.  E.  R  ,  45,  Great  Tower  Street,  London, 

K  C,  Brewing  Chemist. 
Morley,  Dr.  II.  Forster,  ,'.,  Lyndhurst  Road,  Harrp- 

stead,  N.W.,  Profi — r  of  Chemistry. 
1903.  Morrell,   Dr.    R.   S,    Gonville   and    Caius    College, 

Cambridge,  Lecturer. 
1884.  Morrice,  Jas.   A.,   1,    Prince's   Terrace,  DowanUill, 

Glasgow,  Starch  and  Gam  Manufacturer, 
vlorris,    Edgar   P.,   Grey   House,   Barrington    Road, 

Altrincham,  Cheshire,  Research  Chemist. 
lorris,  Harry,  Avenue  House,  Doncaster,  Chemical 

Merchant. 
Morris,  Herbert  N.,  Gorton  Brook  Chemical  Works, 

Manchester,  Technical  Chemist. 
CM.   Morris,  J.    Haydn,  9,   Rathbone    Road,    Wavertrce, 

Liverpool,  Technical  Chemist. 
1901.  Morse,   Willard    S.,    Apartado    A.,   Aguascalientes, 

Mexico,  Assistant  Manager. 
O.M.   Morson,   T.,   42,   Gordon    Square,     Loudon,    W.C., 

Manufacturing  Chemist. 
1899.  Morton,   Dr.   Hy.,   Stevens  Institute  of  Technology, 

Hoboken,  N.J.,  U.S.A.,  President. 
Morton,   Jas.,    Dalquhurn    Y\'orks,    Eenton,    N.B., 

Dyeworks  Manager. 
is;,:.   Morton,  J  no.,  North  Road,   St.  Helens,   Lancashire, 

Analytical  Chemist. 
Morton,    Thos.    \\  .,  8,    Luxemburg  Gardens,  Ham- 
mersmith, \V.,  Headmaster. 
1888.  Mosenthal,  Henrj   do,  220,  Winchester  House,  Old 

Broad  Street,  E.C.,  Explosives  Company  Manager. 
'  i  M.   Moss,  J.,  Wilson  Street,    New  Cross  Road,  Loudon, 

S.E.,  Manufacturing  Chemist. 
1894.  Moszczeaaki,   J.    von,  Tartar  Chemical   Co.,  Ninth 

Street   anil   Gowanus   Avenue,   Brooklyn,    N.Y., 

i'.s. A.,  Consulting  (  hemist. 
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Richardson,  F.  W.,   Broad  Oak,  Oak  Avenue,  Brad- 
ford, Yorkshire,  Analytical  Chemist. 
Richardson,    G.    E.,   Branch    House,    Batlcy,  Y'orks, 

Manufacturing  Chemist. 
Richardson,  .la-.  C,  19,  Claremont  Square,  London, 

N.,  Electrochemical  Engineer. 
Richardson,  Jno.   H.,  e/o   H.  D.  Pochin   am 
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1801.  Ripley,  Philip  I'".,  e/o  American  Woollen  Co., 
Maynard,  Mass.,  U.S.A.,  Chemist. 

L800.  Rising,  Willard  B.,  Berkeley,  Cal.,  U.S.A.,  Professor 
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Roberts,    Caryl   ('.,    it,   Wesley     Street,   Waterloo, 

Liverpool,  Teacher  of  Chemistry. 
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1898.   Royle,  Chas.  L.,  c/o  East  India  Distilleries  and  Sugar 
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S  W.,  Candle  Works  Chemist. 
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Russell,  1'..  Cadham,  Markinch,  Fife,   N  B„  laper 
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Works). 
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Manufacturing  Chemist 
Sadler,   Dr.   S.    A.,    M.P.,    Middlesbrough-on-Tees, 

ir  Manufacturer. 
Sadtler,   Dr.  S.   P.,   145,  North   10th   Street,  Phila 
delphia,  Pa.,  U.S.A.  Consulting  Chemist. 

Dr,  S.  S.,    N'.E.  corner  of   10th  and  Chestnut 
ermantown,  lJa.,  U.S.A.,  Chemist     I    3 
Cnston  - 1. 
Sage,  C.   Edward,  2,  Charterhouse   Street,  London, 

suiting  Chemist. 
St.  John,  Harry.  Queen  Street  Brewery,  Sunderland, 

Brewer  and  Analyst. 
Salamon,  A.  G..  1,  Fenchurch  Avenue, London,  E.C., 
Consulting  <  Ihemist. 

hi,  Jno.,  Uainham,  S.O.,  Essex,  Manufacturing 
Chemist. 
Salis-Mayenfeld,  Dr.  E.  von.,  P.O.  Box  1G5,  Albany, 

N.Y.,  I  .8  A., Technical  Chemist. 
Samuel,  W.  Cobden,  fir,,  Croxted  Road,  West  Dul- 

-  i      Analytical  Chemist. 
Samnelson,  Rt  Hoe    Sir  Bernbard,  Bart,  F.R.S.,  ■>>'>, 

Prince  -  Gate,  London,  S.W.,  Ironmaster. 
Samnelson,  Francis  A.  E  ,  Sir  B.  Samuelson  and  Co., 
Ltd.,  Middlesbrough,  Ironmaster, 
elson,  Godfrey  IV,  c/o  Messrs.  W.  T.  Glover 

and  Co,  Salfoi  M ifacturer. 

Sanders,  C    '■■    i  I,  Roanoke,  Va.,  U.8.A.,  Railway 

Chemi-t. 
Sanderson,  John,  I, Lancaster  Koad,  Bclsiz,-   Pa;  I.. 
N.W.,  Chemist. 


T.  Crisp,  c  0  Matlieson  and  Co.,   25  27, 

Cedar  Street,  New    York   City,  U.S.A.,  Chemical 

Engineer. 
I    Sandford,  J.   Wallace,  c/o  A.  W.  Sandford  and  Co., 

Grenfell  Street,  Adelaide,  S.   Australia,  Analytical 

Chemist 
18S4.  Sandon,  K.,  42.  Lewisham   Road,  Dartmouth  Park. 

N.W.,  Examiner  at  Patent  Offioe. 
O.M.  Sanford,  1'.  Gerald.  Analytical  Laboratory, 20,  Cullum 

Street,    E.C.,    Public     Analyst    and     Consulting 

Chemist 
1890.  Saniter,    E.    H.,    51,  Grange    Road    West,   Mid,: 

brough,  Analytical  Chemist. 
1901.  Sargent,  Dr.  Geo.  \Y.,  Carpenter  Steel  Co.,  Read 

Pa.,  U.S.A.,  Chemist  and  Metallurgist. 
1896.  Saunders,   Walter  M.,   20,  Dewey  Street,  Olneyvillt,    i 

R.I.,  U.S.A.,  Analytical  Chemist. 
Savage,    Arthur    E.,    Sulphide    Corporation    Woi 

Cockle  Creek,  Newcastle,  N.S.W..  Metallurgist. 
S.iwc.s,  Wm.  D.,  1,  Athole  Gardens    Place,  Glasj 

Chemist. 
1901.   Sawyer.  Harris  E.,  176.  Federal  Street,  Boston,  M 

U.S.A..  Chemist  and  Bacteriologist 

1898.  Saxe,  Sigmond,   108,  Fulton   Strict,    New  Y'ork  City, 

U.S.A.,  Manufacturing  Chemist. 

1895.  Sayer,  Harry,   Heathlands,  Rustliam   Koad,  Wan, 

worth  Common,  S.W.,  and  (Journals)  c  o  Shcrard 
Cowper-Coles  and  Co.,  Ltd.,  Grosvenor  Man: 
Victoria  Street,  S.W.,  Metallurgical  Chemist 

l!<94.  Savers,  ,los.  J.,  Mayville,  Stevenston,  Ayrshire,  Ex- 
plosives Chemist. 
5.  Scales,  F.  Shillington,  Weanuouth  Paper  Mill,  Snn- 
derla.,,1.  Paper  Maker. 

1899.  Schaak,   Dr.  Milton  F.,   108,  Penn  Street,  Brookl 

N.Y.,  U.S.A.,  Chemist. 
O.M.   Schack-Somnier,  Dr.  G.,  48,  Marlborough  Mansi 

\'ictoria  Street,  S.W.,  Sugar  Refiner. 
1884.  Schad,   Julius,  Y'ork   Buildings,  33,  Mosley    Si 

Manchester,  Aniline  Co.'s  Agent. 
1899.  Schaefer,    Dr.    L.,    Maywood,    N.J.,   U.S.A.,   M 

factnring  Chemist. 
1898    Schaffer,  Herbert  A.,  317,  Brodhead  Street,  Easlon, 

Pa.,  U.S.A.,  Chemist   (Vulcanite  Portland  (  ' 

Co.). 
O.M.   Schappi,  Dr.  H.,  Mitlodi,  Canton  Glarus,  Switzerland, 

Analytical  Chemist. 
1886.  Schellhans,  Henry  Alf.,  Thornhill,  Beach  Road,  Hart- 
ford, Xorthwich,  Mechanical  Engineer. 

1894.  Schidrowitz,   Dr.   P.,  o7,  Chancery  Lane,  W.C.,   lie- 

scarch  Chemist. 

1895.  Schieffelm,  Dr.   W.  Jay,  841,  Southern  Boulevard, 

New  Y'ork  City,  U.S.A..  Manufacturing  Chemist. 
1002.  Schlegel,  Jno.  Win.,  (102,  East  5th  Street,  New  York 

(  Sty,  U.S.A.,  Chemist. 
1893.  Schleicher,  Francis  J..  3S,  West  Tenth  Street,  Long 

Island  City,  N.Y.,  U.S.A.,  Technical  Chemist 

1901.  Schlichting,    Emil,  filfi,  Broadway,  Milwaukee,  Wis.. 

U.S.A.,  Chemist. 

1902.  Schloss,  Joseph  A.,  Apartado,  65,  Monterey,  Me 

Analytical  Chemist. 
1901.  Schneider,   Edtv.  J.,  c/o    Union  Carbide  Co.,  Nia 
Falls,  N.Y.,  U.S.A..  Chemist 

1899.  Schniewind,   Dr.   P.,  277,  Broadway,  New  York  City. 

U.S.A.,  Chemist, 

Is'., 7.  Schoder,  Dr.  Robt.,  0,  Brandreth  Road,  Balham, 
S.W.,  Chemist. 

( ).M.  Scholeficld,  H.  E.,  Edge  Hill  Chemical  Works,  Liver- 
pool, Chemical  Manufacturer. 

1898.  Scholes,  Geo.  R.,  27,  Station  Road,  1'nuston,  Man- 
chester, Analytical  Chemist. 

1895.  Schroeder,  E.  August,  c/o  Church  and  Co.,  3G,  Ash 
Street,  Brooklyn,  N.Y.,  U.S.A.,  Chemist. 

1900.  Schroller,    Win.,    2o,    Mount    Street,    Manchester, 

Engineer. 
1894.  Schryver,    Dr.    S.    B.,    Effingham    House,    Arundel 
Street,  Strand,  W.C.,  Chemist. 

1901.  Schultze,   Wm.,    102,  Academy   Street,   Jersey    City 

Heights,  N.J.,  U.S.A.,  Chemist. 


LIST   OF     \M  MBEES. 
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2    Schulze,  1'inil  A.,  The  Guaranty  Mantle  Co.,  BaUiam 
Hill,  S.W.,  Incandescent  Mantle  Manufacturer. 
188S.  Soliulze,  Dr.  Karl  E.,   Ladenburg,   bei    Mannheim, 

t  lermany,  Technical  t  'hemist. 
O.M.  Sohunck,  !>r.  E.,  F.K.S..  ICersal,   unit   Manchester, 
Colour  Chemist. 
Sclulpphaus,  Dr.   K.   C.,  174,   Broadway,    Xi »  JTork 

City,  USA.,  i  insulting  Chemist. 
Schwab,    Dr.      I..     C,    Sedansuas^e    5:1,     Bernburg, 

Anhatt  Technical  i  'hemist. 
Schwartz,  David,  c/o  Southern  Cotton  <  >il  Co.,  Gretna, 

I. a..  U.S.A.,  (  hemist. 
schwarz,  Dr.  Henry  I'.,  c  o   II:ia>  Bros.,  27,  William 
Street,  New  York  City,  U.S.A.,  Chemist. 

icli,  Erail,  2",  Hyde  l'.irk  Square,  London,  W., 
Technical  Chemist. 

itzer,  Dr.  H.,    -to,    Stone   Street,  New    Y'ork 
City,  I  .S.A.,  Analytical  ( chemist 
Sci  it.  Andrew,  Royal  Gunpowder  Factory,  Waltham 
Abbey,  Essex,  Analytical  Chemist. 

-  ott,  A.  U.i-'-,  Verreville,  Lenzie,   N.B.,  Manufac- 
turing Chemist. 

Scott,    Ernest    G.,   2,    Talbot    Court.  Gracechurcb 
Street,  London,  E.C.,  Soap  Works  Chemist. 

Scott,  Jas.,   Cawnpore    Woollen    Mills,  Cawnpore, 
India,  Chemist. 

Scott,  Jno.  Gillespie,  Annislea,  Nortbfield,  Liberton, 
near  Edinburgh,  Analytical  Chemist. 

Leonard   C.,  c/o  Grasselli  Chemical  Co.,  East 
Chicago,  Ind.,  U.S.A.,  Chemist. 

Scott-Smith,  G.  E.,  67,  Sun  j  Street,  Sheffield,  Ana- 
lytical Chemist. 

I,  M.  A.,  Lexington,  Kentucky,  U.S.A.,  Agri- 
cultural Chemist. 

Scrutton,    Willis   .1.    C,    Elkhart    Mine,    Chloride, 
M  ihairCo..  Arizona,  U.S  V,  Analytical  Chemist. 

Scrymgeour,  Wm.,  Whistlebrae,  Lamington   11  ights, 
Kalgoorlie,  West  Australia,  (  hi  > 
O.M.   Scudder,  F.,  Mersey  and  Irwell  Joint  Committee,  4-1, 
Mosley  Street,  Manchester,  Analytical  Chemist. 

ioke,     II.    Cecil,    Black    Ash,    Grays,    Essex, 
Research  Chemist. 

Searby,    Fred.    M.,    West  Berkeley,    Cal.,    U.S.A., 

I  i,»  orks  Superintendent, 
earl,     Albert,    Moutrenx,    Victoria   Road,    Sidcup, 
Kent,  Technical  Chemist. 

Searlc,    Alf.     II.   280,    Western     Bank,    Sheffield, 
Analytical  Chemist. 

-  dding,   G.   II.    P.,   e  o    Florida    Syndicate,   Jack- 
sonville, Florida,  U.S.A.,  Chemist. 

1901.  Sederholm,     Erik,     28,    Jakopsgatan,     Stockholm, 
Sweden,  Chemist  (Royal  Navy  Board). 

Dr.  F.,  c  o  Geo.  Lneders  and  Co.,  Che- 
mical  Works,  Elizabeth,  X.J.,  U.S.A.,  Manufac- 
turing Chemist, 
^cfron-jones,  Herbert,  c/o  W.  P.  Thompson  and 
Co.,  322,  High  Holborn,  W.C..  Analytical  Chemist. 
Sehcr,  A.,  e  o  Maas  and  Waldstein,  Riverside 
Avenue,  Newark,  N.J.,  U.S.A.,  Chemist, 

1896.  Seldner,  Rudolph,  217,  Jefferson  Avenue,  Brooklyn, 
X.Y.,  U.S.A.,  Instructor  in  Chemistry. 

1834.  Semet,  Louis,  217,  Chaussee  de  Vleurgat,  Brussels, 
Alkali  Manufacturer. 

19J0.  Seinonite,   Radcliffe   G.  C,  910n,  Greene  Avenue, 
Brooklyn,  N.Y.,  U.S.A.,  Chemist. 

1898.  Sen   (Gupta),  Nagendra  X'ath,    IS,  Lower  Chitpur 

Road,  Calcutta,  India,  Physician  and  Chemist, 
singer,  Robt.,  37,   Warren  Street,  New  York  City, 
U.S.A.,  Manufacturing  Chemist. 

1899.  Senior,  Francis  L.,  Lock  28,  Sanford,  Maine,  U.S.A., 

Mill  Chemist. 
O.M.   Sevin,  C,  68,  Central  Hill,   Upper  Norwood,  S.E., 
and  (Journals)  c/o  Dollman  &  Pritchard,  9  and  10, 
King  Street,  Cheapside,  E.C.,  Chemical  Engineer 
and  Oil  Refiner. 

1900.  Seward,  Geo.  O.,  Holcomb  Rock,   Ya.,  U.S.A.,  Che- 

mist. 
1896.  Seyler,    Clarence    A.,    Technical    Institute,   Nelson 
Terrace,  Swansea,  Chemist  and  Assayer. 


1889,  Seymour -Jones,    A.,    Cambrian    Leather     Works, 

Wrexham.  Leather  Manufacturer. 

1894.  Shallcross,  926,  Ashton  Old  Road,  Mancbi 

mica!  Manufacturer. 
\yj-2.  Shank-,     Ann.,    Bridgend    Mills,    Dairy,   Ayrshire, 

N.B..  Chi  mist. 
1883    Sharp,  James,  Shirley  Manor,  Wyke,  near  Bradford, 

Yorks,  Dyer. 

1891.  Sharpe,   Granville  H.,  11  &  12.  Great  Tower  Street, 

London,  E.C.,  Analytical  Chemist. 
1884.  sharpies,    Stephen   P.,     18,    Broad    Street,    Boston, 

Mass.,  U.S.A.,  Analytical  Chemist. 
189G.  Sharpley,  Win.  P.,  Haywood,  Poplar  Avenue,   Edg- 

baston,  Birmingham,  Analytical  Chemist, 
1900.  Sharwood,  Wm.  J.,  c  0  Montana  Mining  Co.,  Marys- 

ville,  Lewis    and     Clarke    Co.,    Mont.,     U.S.A.. 

Metallurgical  •  Ihemist. 
1900.  Shattuck,  A.   F.,  The  Solvay   Process  Co.,   Di 

Mich.,  U.S.A.,  Chemist. 
IS85.  Shaw,  F.  W.,  Temple  House,  Heapcy,  near  Chorley, 

Lancashire,  Analytical  Chemist. 
1883.  Shaw,  Geo.,  35,  Temple  Row,  Birmingham,   Patent 

Agent. 

1890.  Shaw,    EI.    Dixon,   Bond   Street,    Dewsbury,   i'orks, 

Analytical  and  Consulting  Chemist. 
O.M.  Shearer,  A.,  36,    Demesne  Road,   Alexandra    Park. 

Manchester,  Technical  Chemist. 
O.M.  Shenstone,  W.  A.,  F.B.S.,  Clifton  College,   Bristol, 

Chemical  Lecturer. 

1892.  Shenton,  Jas.  P.,  29,  Claude   Road,  Choriton-cum 

Hardy,  near  Manchester,  Analytical  Chemist. 

1889.  Shepard'Dr.  Chas.  U.,  56--5S,  Broad  Street,  Charles- 

ton, S.C.,  U.S.A. 

1900.  Shepherd,  E.  Sanger,  5-7,  Gray's  Inn  Passage,  Hoi- 
born,  W.C.,  Scientific  Instrument  Maker. 

1S93.  Shepherd,  H.  II.  B.,  Xorthcote,  Mount  Pleasant 
Lane,  Upper  Clapton,  N.E.,  Chemist. 

L898.  Shepherd,  Reginald  des  !■'.,  c/o  Calico  Printers' 
Association,  56,  Mosley  Street,  Manchester,  Print- 
works Chemist. 

1895.  Sherman,  G.   W.,  co    North   Western  Rubber   Co., 

Litherland,  near  Liverpool,  General  Manager. 
If 99.  Shero,     John    E.,     c/o     Pittsburg    Reduction     t  o 

Niagara  Falls,  N.Y.,  U.S.A.,  Che 
I.  Shields,  Dr.  John,  22,     pper  George   Street.  Bryans- 

ton  Square,  London,  VV.,  Chemist. 
1839.  Shillitoe,   Frank,   35,   Pontefract  Road,  Castleford, 

Y'orks,  Chemist. 
lS:i';.  Shimomura,  IC,  e'o  Osaka  Seimi  Works  Co.,  Kawa- 

gishicho,  Nishiku,  Osaka,  Japan,  Chemist. 
1S8G.  Shimose,  Masacbika,  Shimose  Powder  Works,  Taki- 

nogawa,  near   Oji,   Tokyo,   Japan,  Chemical  En- 
gineer. 
1888.  Shishkoff,    Sergius   A.,  Elabouga,  Govt,  of   Viatka, 

Russia,  Manager  (Glass  Woiks). 
1S93.  Shishkoff,  Waldemar  A.,  Chemical  Engineer. 

1899.  Sholes.  Chas.  E.,  c/o  General  Chemical  Co.,  Syracuse, 

X'.Y.,  U.S.A.,  Chemical  Salesman. 

1900.  Shonk,    Albert,    168,    Malmesbury   Read,  Canning 

Town,  E.,  Analytical  Chemist. 
H99.  Shores,  Dr.  Jeff.  H.,  Mill  Brow,  Widnes,  Chemist.. 
1897.  Shorcy,  Dr.  Edmund  C,  Office  of  Board  of  Health. 

Honolulu,  H.I.,  Chemist. 
1902.  Sbubridge,  Sydney   \'.,  M.I.C.E.,  Gasvorks,   Lower 

Sydenham,  S.E.,  Gas  Engineer. 

1901.  Shukoff,  Dr.  Alexis  A.,  Borowaja,  Xo.  86,  St.  Peters- 

burg, Russia,  Technical  Chemist. 
1899.  Shuler,  Darius  P.,  Sudbury,  Out.,  Canada,  Chemist. 

1890.  Shutt,  Frank  T.,  Central  Experimental  Farm,  Ottawa, 

Canada,  Agricultural  Chemist. 
1901.  Siau,  Raymond  L.,  32,  Sussex  Yillas,  Kensington,  W. 

Carbohydrate  Research  Chemist. 
1901.  Silberrad,  Dr.  Oswald,  Research   Laboratory,  Royal 

Arsenal,  Woolwich,  S.E.,  Research  Chemist. 
O.M.  Sill,  T.  T.,  co  United  Alkali  Co.,  Ld.,  Flint,  North 

Wales,  Alkali  Works  Manager. 
1884.  Sillar,     W.     Cameron,     The    Native     Guano    Co., 

Limited,    29,     New    Bridge    Street,    Blackfriars, 

E.G.,  Director  (Native  Guano  Co.). 
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iter,  Harry,   78,  Holyhead   Koad,   Hand. worth, 
Birmingham,  Analytical  and  Consulting  Chi 
1901.  5im,   Wilfrid  A.,  c/o  Wm.  Sin.  -         10,  Jane 

'■dour  Manufacturer. 
1S99.  Simeons,  Carl,  70, Fiusbnry  Pavement,  I.  mi. Inn.  I 
Mauufactui 
mi.   Dr.    A..   55-56,    Bishopsgate    Street,   E.G., 
Chemical  Engineer. 

Dr.  F.   M..   159,  Front  Street,  New    York 
City,  I  .S.A.,  Mining  Engineer  and  Assayer. 
■  -  a,   Wm..   126,  S  I  incionati, 

.  i  Ihemist 
.    -    -        son,  ]   '.  S  I  Ifliee,   395, 

'a     Terrao  ,    Perth,    Wtst    Australia, 
:  inn.  nt  Assayei . 
O.M.  Simpson,    W.   S„    Halcyon    II  mse,   Private    Road, 
Enfield,  X..  Analytical  Chemist. 

I    gar,    II,   Brampton   Grove,  Cheetham, 
Maci  mist. 

.Stirling  Road,  Trinity,  Edin- 
burgh, Chemist. 
1890.  Sindall,  15.  W..  c  o  Lloyd,  Ltd.,  Sturgeon  Falls,  Ont., 

Canada,  Paper  Mil!-  Chemist. 
18S9.  Singer,  Ignatius,  I  ii  Wellington,  New  Zea- 

land, Mai  Chemist. 

-  gmaster,  J.  Arthur,  c  o  New  Jersey  Zinc  Co.  of 
I'enna.,  Palmerton,  Pa.,  F.S.A.,  Chemist. 

Sinnatt,  Frank  S.,  Glenside,  Church  Lane,  Moston, 
M.r  ral  m  of  i  Ihemistry. 

O.M.  Sisson,  G.,  jun.,  c/o  Washington  Chemical  Co.,  Ltd.. 
Washington  Station,  R.s.O,  Co.  Durham.  Works 
Man  i 

.   I-.,  630,  sherbrooke  Street,  Montreal, 
Canaiin,  Sugar  Chemist. 

Ii.,  c/o  Norwich  ('rap.-  Co.,  Ltd.,  St. 
Augustine's,  Norwich,  Technical  Chemist. 
.  Skertchley,  Sydney  A.  R.,  2,  Woodside,   Wimbledon 
Park,  s  W.,  Mining  Engineer. 

-  rtchley,  W.  P.,  Laboratory,  II.  15'lliter  Square, 
E.< '..  Analytical  ( Ihen  isl 

Skilton,  C.  F.  E.,  Brewerj  Souse,  Staines,  Brewer. 
.  Skinner,     Hervey     J.,     e/o     Geaeral    Chemical     Co., 

Camden,  N.J.,  U.S.  \.,  t  :hemist. 
.  Sknrray,  Thos.,  United   Breweries,    Abingdon,  Berks, 
Brewer. 

F,    Basil   N-,  Works   of    Oushkoff  &  Co., 
Kazan,  Russia,  Chemical  Xechnolc 
O.M.  Slade,  ii    E.,  India  Rubber  Works,  Streatham  Com- 
mon, London,  S.W.,  Rubber  Works  Manager. 
-    -  — ,W.,I   ultmi  Terrace,  Nab  Wood, Shipley, 

Yorkshire,  Analytical  Chemist. 
Slocnm,  Frank   L.  101,  South  Linden  Avenue,  E.E., 
Pittsburg,  Pa.,  U.S.A.,  (  demist 

Edwin  E.,  University  of  Wyoming,  Laramie, 
Wj  iming,  U.S.A.,  Professor  of  Chemistry. 
Small,  J.  J..  Warren  Wood,  Hayes  Common,  Beckcn- 
liam,  Kent,  Chemical  Manufacturer. 
1901.  Smale,   Dr.   F.  J.,  c'o   Wm.    Davies  Co.,  Toronto, 

Canada,  Chemist. 
1898.  Small,  Fritz  H.,  c/oGraton  and  Knight  Manufacturing 

i    i  .  Worcesti  r,  Mass.,  U  S.A.,  ( Ihemist. 
O.M.  Smetham,  A..  16,  Bi  Street,  Liverpool,  Ana- 

lytical t'heliii-l 
:    Smiles   Jag.,    173,    Bruntsfield    Place,    Edinburgh, 
Mannfacl  I      mist. 

188'".  Smith,  Alfred,  Excelsior  Chemical  Works,  Clayton. 
Manchester,  Manufacturing  Chemist, 
th,  Alt.  B.,WhiteIey  House,  Glossop,  Derbyshire, 
Bleacher  and  Dyer's  Mana 
-     th,  Allan,  '    ii      i   ■:  Paper  Pulp  ( lo., 

burg,  Austria,  Paper  Mills!  I 
■•   L.,  P.O.   Boj    90,  Queenstown,  C.Q., 
s.  Africa,  Chemist. 
189C.  Smith,    Andrew    T.,    4::,    Cattle    Street,   Liverpool, 
Chemical  Bi 

18'j  B.,  Prince  Regent's  Whar*,  Silvertown, 

F.,  Chemist. 


1898 


1891. 


,  Wis, 
London,  E.C., 
Hill,  ClaphaO, 


smith.  Dr.  F.  Ellsworth,  26,  East  29th  street, 
New  York  City,  U.S.A.,  Consulting  Physiological 
Chemist. 

O.M.  Smith,  Edgar  F.,  c  o  E.  M.  Robson,  Trelawny,  Fair- 
fax Road,  Bedford  Park,  W.,  \nalytienl  Chemist, 

1892.  Smith,  Ernest  A.,  The  Assay  Office,  Leopold  Street 
Sheffield,  Assayer. 

1900.  Smith,  E.  Sell,  219,  Fast  Market  Strtet,  Warren, 
Ohm,  U.S.A.,  Manufacturing  Chemist. 

Smith,    K.   Shrapnell,  35,  Botanic   Road,  Wavertree, 

Liverpool,  Chemical  Engineer. 
Smith,  Francis  P.,   124,  Sansome  Street,  San  Fran 
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Chemical  Merchant. 
1S99.   Wild,  Roland  ('.,  The  Grange,  New  Eltham,   Kent, 

Analytical  Chemist. 
1893.  Wilder,  F.   L.,  Mono  Velho,  Villa  Nova  de  Lima, 

Estado  de  Minas  Geraes,  Brazil,  Assayer. 

1899.  Wildman,  Arthur   J.,  17,  Streatfield    Avenue,  East 

Ham.  E.,  Chemist. 

1885.  Wilkin,     Sir    Walter,      K.C.M.G.,     Appold    Street, 

Finsbury,  E.C.,  Yeast  Manufacturer. 

1901.  Wilkins,  Albert  D.,  Bellevne,    P.O.  St.,  Allegheny, 

Pa.,  U.S.A.,  Chemist. 
1895.   Wilkins,    Charles,  40,    Church   Lane,    Hornsey  Old 

Church,  N.,  Manufacturing  Perfumer. 
189P.  Wilkins,  H.  A.   J.,   e  o    New   Jersey   Zinc  Co.,    71, 

Broadway,    New    York     City,     U.S.A.,     Mining 

Engineer. 

1900.  Wilkins,    W.   G.,    (Journals)    c/o    Derby    Chemical 

Colour  Co.,  47,  Bridge  Street;   and  59,  Uttoxeter 
Road,  Derby,  Colour  Manufacturer. 

1886.  Wilkinson,  J.  B.,  Tong  Street,  Dudley  Hill,  Bradford, 

Yorks,  Chemical  Manufacturer. 

1898.  Wilkinson,  Walter  S.,  P.O.  Box  835,  Baltimore,  Md., 

U.S.A.,  Asphalt  Block  Manufacturer. 

1884.  Will,  W.  Watson,    1,  St.  Agnes  Place,  Kennington 

Park;    and     (Journals),   162,   Kennington   Park 
Road,  S.E.,  Professor  of  Organic  Chemistry. 

1893.  Willcox,  Benjamin,  47,  Lincoln's  Inn  Fields,  London, 

W.C.,  Patent  Agent. 
1898.  Willcox,  Frank    A.,   The  Oaks,   West,  Sunderland, 
Explosives  Chemist. 

1894.  Willdigg,  A.  E.,   Granton  House,    Coventry,  Varnish 

Maker. 
1900.  Willenz,  Dr.  Michel,  Rue   Haringrode,  4,   Antwerp, 
Belgium,  Leather  Trades  Chemist. 

1895.  Williams,    David   T.,    9,    Calvert   Terrace,   Swansea, 

Chemist. 

1902.  Williams,  Harold   R.   S.,   25,  Coverdale   Road,  Lan- 

caster, Gas  and  Chemical  Engineer. 

1891.  Williams,    Henry  J.,    161,    Tremont  Street,    Boston, 

Mass.,  U.S.A.,  Chemical  Engineer. 

1896.  Williams,  Jno.   Taylor,  2,  Queen  Street,  Wellington, 

Salop,  Brewer. 
1902.  Williams,   Percy,  British  Uralite  Co.,  Ltd.,  Higham, 
near  Rochester,  Kent,  Chemist. 

1885.  Williams,    Rowland,     Sunny    Lea,    Aldcliffe     Road, 

Lancaster,  Analytical  Chemist. 
1900.  Williams,    Saml.    H.,    Glastonbury,    Conn.,   U.S.A., 

Soap  Manufacturer. 
1891.  Williams,    Seward  W.,    8,    Brighton   Avenue,    East 

Orange,  N.J.,  U.S.A.,  Pharmaceutical   Laboratory 

Manager. 
1885.  Williams,  T.  Howell.     See  Idris,  T.  H.  W. 
1S84.  Williams,  Prof.  W.  Carleton,  Firth  College,  and  23, 

Broomgrove  Road,   Sheffield,  Professor  of  Chem- 
istry. 
1898.   Williams,    Walter  A.,   Buckingham,   Prov.    Quebec, 

Canada,  Chemical  Manufacturer. 
19&2.  Williams,  Walter  Scott,  21,   Hoosac    Street,   North 

Adams,  Mass.,  U.S.A.,  Chemical  Engineer. 

1887.  Williams,  W.  Collingwood,  68,  Grove  Street,  Liver- 

pool, Analytical  Chemist. 
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O.M.  Williams,  v.  -  15,    Bridge   Street, 

Frankfort,  Philadelphia,   Pa.,   U.S.A.,  Analytical 
Chemist 

G.  X..  14, 

Ch(  mist 
.1.  Alex.,  14,  Milton  Avenue,   S 

\  ,  A:  ...v  tic  J  (  T.emist. 

O.M.  Williamson,  Bobt,  Lot  Walker,  Newcastle-on-Tyne, 
Technical  Chemist. 

iham  Road,  South  Croydon 
laceutical  Tutor. 
Willson,   Thos.    L.,   St.   Catherine's,  Out..  Canada, 

Electrical  Engineer. 
w    .        a.   Poole,   2,   James    Street,    On      ;-    ' 
Pyrone,  Ireland,  Analytical  Chemist. 

Messrs.   J.   and    E.   Sturge.    is, 
-     Lane,     Birmingham,    Manufacturing 
Chemist. 

Anthony  W.,   20,  Westcott    Street,   Hull, 
Colour  Works  Manager. 

Cecil  H.,  31,  Minna  Road,  Burngreave  Uoad, 
Sheffield,  Metallurgical  Chemist. 
O.M.  Wilson,  C. I.,  14,  Old  Queen  Street,  Westminster,  S.W. 
58.  Wilson,  David, jun.,  Carbeth,  Killearn,  by  Gla-U'<>w. 
i   Stewart    Bros,   and    Spencer, 
1;  icbester,  Kent,  Chemist. 
Wilson.   Frauk,  7,  Bedford  Square,  London,  W.C., 
Brewer. 
o.M.  Wilson.  G.  E.,  The  Chemicai  Works,  Oldbnry,  near 
Biruiineham,  Chemical  Manufacturer. 

Geo.   W,   18,  Dinting  Vale,   Dinting,  near 
Manchester,  Woiks  Chemist. 

Gordon,  1a,  Independencia,  No.  36,  Mexico, 
li  1'.,  (  hemisl  and  As 
1886.  Wilson,  Jna,  Tyneside,  Hagley  Road,  Birmingham, 
Technical  Chemist 

.Ino.,  The   Vines,  Oxford    Road,    Runcorn, 
Chemical  Engineer. 
O.M.  Wilson,  J.  II.,  6,  Feuehurch  Buildiugs,  EC.,  Chemical 

Manufacturer. 
1902.  WUi        i        ird  P.,  133,  Chadwick  Road,  East  Dul- 

wich,  S.E.,  T(  cluneal  Chemist. 
O.M.   \Vils,,u.    It.    H.,  EaglescUffe,   R  SO.,   Co.    Durham, 

(  bemical  Manufacturer. 
1885.  Wilson,  Dr.  W.  II.,  Yercand,  Salem  District,  Madras, 
India,  Lecturer  on  Physics. 

|f Wilson.    Walter    A.,    Aideer,    Stevenston,  Ayrshire, 

X.B. 
1S90.   Wilson,  W.  W.,  The  (.range,  Carhrook,  near    Staly- 

bridge.  Analytical  Chemist. 
1884.   Wilton,  Thos.,  Winsor  House,  Beckton,  E.,  Tar  Works 
Manager. 

1901.  Win-:,   Herbert   H,  c/o  Orford   Copper  Co.,  New- 

bnghton,  Staten   Maud.   N.\„   I  .8.A.,  Chemical 
Engineer. 

J,  1)..  -j -J,  William  St.,  Xew  York  City,  U.S. A., 

Merchant. 

8.  Wingate,  Hamilton  M.,  Laboratory,   Prince's   Street, 

Auckland,  Xew  Zealand,  Technical   Chemist  and 

Metallurgist 

189-2.  Wingfield,  T.  B.,  5,  Bromwich  Street,  Bolton,  Brewer. 

O.M.  Wingham,    A.,  Livermead   House,  Torquay,   Metal- 

.,1  Chemist 
O.M.  Win-er,  1'.  J.,  Heathfield,  Bebington,  near  Birkenhead, 
S"2p  Works  Man 
:.  Winsloe,  H.,  c/oTennanta  &  Co.,  Clayton,  Manchester, 

Manufacturing  Chemist, 
j    Winstanley,  Hy.,    Mayfield,   Sutton   Road,    Heaton 
Norris,  near  Stockport,  Technical  Chemist. 

e,  E.  H.,  2,  Victoria  Mansions,  Victoria  Street, 
London,  S.W. .  Ink  and  Painl  Manufacturer. 
1892.   Wirtz,  1  Jr.  Quirin,  28,  Great  Onuond  Street,  W.C., 

Consulting  Chemist. 
190O.  Wishart,  Hai.  '  Co., 

Mat 
188'.'.  Wiflhart,  J  no. ,39,  St.  Vincenl  Place,  Glasgow,  General 
Manager  (Oakbank  <  til  Cfl 

1902.  Withers,  Prof.  W.  A.,  Mate  A.  and  M.  College,  West 

Raleigh,  NX.,  U.S  A  ,  Professor  of  Chemistry. 


O.M. 


1888. 


,  ithinshaw,   John    C,    Penki-th,    near   Warringtou, 

Tanner. 
O.M.   Witt,  Dr.  Otto  X.  E.,  Siegmundshof,  21,  Berlin,  N.W., 

i  ssor  of  i  hemistry. 
1892.   Witthaus,    Dr.    R.    A.,   'ill.   East   26th  Street,   N\n 

Jfork  City,  U.S.A.,  Professor  of  Chemistry. 
1894.  Woltereck,  Ur.  II.  C.,3,  Edinburgh  Mansions,  Howioi 

Place,  \  ictoria  Sttect,  S.W.,  Consulting  Chemist 
1890.  Wood,  Ebenezer,  Stephanson  Street.  Canning  Town,. 

I...  Manufacturing  chemist. 

1900.  Wood,    Frank,   Osborne    House,    Barnsley,    Yorks, 

Assistant  Manager  (Class  Works). 

1901.  Wood,  Frank    S  ,  25,  Suffolk  Street,  Xewland,  Hull, 

Cement  Works  Chemist. 
1887.  Wood,  Jos.  T,  29,   Musters  Road,  West  Bridgford, 

>  ottingham,  Tanner. 
1886.   Wood,   Win     128,  Chaussee  de  Turuhout,  Antwerp, 
Belgium,  Bleacher  and  Dyer. 
Woodcock,  R.  C,  American  and  Continental  Sat 
Co.,  636-642,  West   55th   Street,  New  York 
U.S.A.,   rechnical  Chemist. 
Woodham,  Kingston  G.,  5,  Lethbridge   Road,  Smith- 
port ;  and   (Journals),  c/o   Price's   Patent  Candle 
Co.,  Ltd.,  3,  Cross   Street,  Manchester,    Oilworks 
Manager. 
1884.  Woodhead,      Jas.,     Inglewood,     Slaithwaite,      near 

Huddersfield.  Tar  Distiller. 
1890.   Woodman,  Dr.  Durand,  12",  Pearl  Street,  Xew  York 

City,  U.S.A.,  Analytical  Chemist 
1900.  Woodrow,  Johu,  X.S.W.  Shale   and   Oil  Co.,  Hartley 

Vale,  near  Sydney,  N.S.W.,  Chemist. 
1896.   Woodward.  .las.,    1'i,   Selborne    Road,   Ilford,    Essex, 
Government  Analyst. 
Woomndale,  Chas.   S.,  c/o  Silver  Spring  Bleaching 
and   Dyeing  Co.,  Providence,  R.I.,  U.S.A.,   Dye- 
works  Manager. 
Woolf,     Julian,     51,     Buckland     Crescent,      Smith 

Hampstead,  N.W.,  Manufacturer. 
Woolf,  Mortimer,  Yeatman  and  Co.,  Denmark  Street, 
E. ;    and    (Journals),    Mayfield,    Mortimer    lvoad, 
St.  John's  Wood,  N.W.,  Vinegar  Brewer. 
Woolley,     G.    S.,     Victoria     Bridge,     Manchester, 

Pharmaceutical  Chemist. 
Woolworth,  J.   G.,   11,    Halsey   Street,   Providence, 
R.I.,  U.S.A.,  Consulting  Chemist. 
1901.  Worden,    Edw.    C,  Celluloid   Zapon    Co.,  Milhurn, 

X.J.,  U.S.A.,  Analytical  Chemist. 
1888.   Worms,  Emil,   Elabouga,   Govt,    of  Viatka,   Russli, 

Technical  Chemist, 
t  >  M.  Worrall,  H.,Crimsworth,  Whalley  Range,  Manchester, 
Dyer. 

1895.  Worth,  F.   G.,  The  Acetylene   Illuminating  Co.,  3, 

Victoria  Street,  London,  S.W. ,  Managing  Director. 

1900.  Worthington,  Arthur,  Starrcliffe  Terrace,  Great  Lever, 

Bolton,  Chemist  and  Sub-Manager. 
1S94.  Wotherspoon,  Peter,  135,  Bede  Burn    Road,  Jarrow- 
on-Tyne,  Chemist. 

1896.  Wrampelmeier,  T.  J.,    222,    Sansome    Street,    San 

Francisco,  Cal.,  U.S.A.,  Chemist 
O.M.  Wray,  O.  J.  P.,  Haslemere,  Coleraine  Road,  Black- 
heath,  S.E.,  Chemist  (  British  Alizarin  Cq.,  Ltd.). 

1901.  Wren,   E.  Cecil,   Glencoe,  EaglescUffe,  R.S.O.,  Co. 

Durham,  Vinegar  Brewei . 
1895.  Wright,  Arthur  C,  15,  Xorthgate,  Cottiugham,  Hull, 

Chemist. 
1901.  Wright,  Harold  E.,  c/o  Sir   B.   Samuelson  and  Co., 

Ltd.,  Middlesbrough,  Chemist. 
1885.  Wright,   Jos.,    19,   Arboretum    Street,    Nottingham, 

Lace  Dresser. 
O  M.  Wright,  L.  T.,  The  Mountain  Copper  Co.,  Keswick, 

Cal.,  U.S.A. 
1894.  Wright,  Sidney  p.,  c/o  Canadian  Goldfields,  Ltd., 

Deloro,  ( Int.,  Canada,  Analytical  Chemist. 
1900.  Wright,    Walter   .!.,    23,   South    Road,   Faversham, 

Kent,  Chemist  (Cotton  Powder  Co.). 
1890.  W'llthng,  Dr.  Charles,  Ilonningcu  a/Ruein,  Germany, 

Technical  Chemist. 


1893. 


1896. 


18S9. 


O.M. 


1891. 
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Wyatt,  Dr.  Francis,  39,  South  William  Stroel  and  29, 
Stone  Street,  New  V^rk  City,  I'.s.a.,  Consulting 
Chemist. 
dm.  Wyld,  Jn<>.,  The  Avenue,  Lidgett  Park,  Roundhay, 
Leeds,  Chemical  Works  Managi  i 


|     .         i,   S.,    10,    Nishikatainachi     Songo,   Tokio, 
Japan,  Chief  Engineer. 
1901.  Vaidl  y,  Frank,  c  o   llmr\  Jutson  and  Sons,  Liver- 
pool Street,  Birmingham,  I  Ihem  cal  Manufacturer, 
fates,   Arthur,  Lebong  Donok,  Bencoelen,  Sumatra, 
Netherlands  Indies.  Metallurgist. 
(i  \1    Yates,   1'..  •>■».  Park  Street.  Southwark,  London,  S.I-... 

Chemical  Manufacturer. 
O.M.   rates,  R.,  64.  Park  Street.  Southwark,  Loudon,  S.E., 
Chemical  Manufacture!'. 
}    Yates,  Win.   II.,  :;2,  Chester  Road,  Southport,  Lan- 
cashire, Technical  Chemist. 

1898.  Yetton,    Thos.,   248,    Globe    Road,    llethual   Green, 

\  ■•'..  Distiller's  Chemist. 
1894.  Yocum,  Dr.  Jno.   H.,  32."..  Academy  Street,  Newark, 
N.J.,  U.S.A..  Chemist. 
Yoshida,     Dr.   II.,   Imperial    University   of    Kyoto, 

Kyoto,  Japan,  Prof,  of  Chemistry. 
Yoshitake,  E.,  18,  Tatsuokacho,  Hongo, Tokyo,  Japan, 

Chemist. 
.  Young,  Alfred  C,  53a,  Algiers  Road,  Ladywfill,  S.E. 
1901.  Young,  A.  Henry  J.,  Carlton,  Little  Sutton,  Chester, 
Student. 
.  Young,  Brougham,  2a,  Sigilon  Road,    Dalston,  N.E., 
Analytical  Chemist. 
1890.  Young,  Dr.  Geo.,  Firth  College,  Sheffield,  Chemist. 

Young,    Henry  S.,  c/o  Borneo   Co.,  Ltd.,   Kuching, 
Sarawak;  and  13,  Balham  Grove,  Balaam,  S.W., 
hnical  Chemist 
1900.   Young,   J.    Bertram,   1639,  North  19th  Street,  Phila- 
delphia, Pa.,  U.S.A.,  Chemist. 

1899.  Young,  .las.  Smellie,  Sta.  Francises  Gold  Mines,  Leon, 

Nicaragua,  Central  America,  Metallurgist. 


O.M.    Young,    Jno.,     2,     Montague    Terrace,     Kelvin 

Glasgow,  Technical  Chemist. 
1886.  Young,  Jno..  (Journals,)  Claremont    House,  B  ■-. 

Road,  I  fill  ;  and  Gasworks,  Sculcoates,  Hul 
ineer. 

1898.  Young,   J.    W.,  4,   Portland  Terrace,   Newcastle-on- 

ly m\  Inspector  under  Alkali  Acts. 

1899.  Young,   Levi  II.,  14,  Jermyn  Street,  London,   S.W., 

Iron  Manufacturer. 
1902.  Young,  Poland  !•'.,  e  o  Wouldham  Cement  Co.,  '• 

Thurrock,    near     Grays.     Essex,    Cement     Works 

Chemi-t. 
Young,   Prof.    Sydney,  F.K.S.,  G,  Windsor  Terrace, 

Clifton,  Bristol,  Professor  of  Chemistry. 
1898.  Young,    Thos.,    Stubbins    Printworks,     I!  imsbottom, 

uear  Manchester,  Calico  Printer. 
I  ».M.    Young,  W.  C,  Chemical  Laboratory,  19  and  20,  Aid 

gate,  London,  E.G.,  Gas   Examiner  and  Consult- 
ing Chemist. 
1898.  Young,  W.  Gathorne.  Analyst's  Office,  G.N.R.,  Don- 
ster,  Yorks,  Chief  Chemist. 


1899.  Zabriskie,  C.  B.,  100,  William  Street,  New  York  City, 

U.S.A.,  Manager  (pacific  Coast  Borax  Co.). 
1897.  Zacharias,  Dr.  P.  D.,  Philhellinon  Street,  22,  Athens, 

Greece,  Industrial  Chemist. 
1897.  Zahorski,  Dr.  Boleslas,  North  American  Chemical  Co., 

Bay  City,  Mich.,  U.S.A.,  Technical  Chemist. 
1S98.  Zehetmayr,  Ferd.  F.,  85,  Gracechureh  Street,  London, 

E.G.,  Merchant. 
1899.  Zilz,  Henry,  22,  Bush  Lane,  London,  E.G.,   Agent 

(Badisehe  Auilin  uud  Soda  Fabrik). 
( KM.   Zimmermann,  A.,  9  and  10,  St.  Mary-at-Hill,  London, 

E.C.,  Chemical  Agent. 
1897.  Zinsser,  Dr.  Fred.  G.,  Hastings  upou-Hudson,   N.Y., 

U.S.A.,  Manufacturing  Chemist. 
1895.  Zoeller,  E.  V.,  Tarboro',  N.C.,  U.S.A.,  Cotton-Seed 

Oil  Refiner  and  Pharmacist. 
1899.  Zumbeck,    Aug,    66,    Mark     Lane,    London,    EC, 

Chemical  Merchant. 
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HI  EARLY  MANUFACTURE  QE  SULPHURIC 
AND    NITRIC    ACID. 

-     vi:    ..1  i  i  M  »nn,    M.   INST.  I  .1...    l.I.C,    l  ,C  - 

Sulphuric  Acid.— Most  of  you  are  aware  that 
hnrie  acid  was  in  olden  times  made  "by  the  bell." 
earthenware  dish  with  a  burning  charge  of  sulphur 
■d  on  an  iron  tripod  in  an  earthenware  pan,  and  a 
j  bell  was  suspended  over  it.  It  "as  recommended  to 
i  during  the  two  equinoxes,  because  the  air  contains 
moisture  at  these  times  of  the  year,  and  tbat  of 
se  helped  condensation.  Later  on  it  was  recommended 
1 1', S3  bv  Sir  Kciielm  Digby)  to  put  water  into  the  pau, 
is  to  condense  the  fumes.  Glauber,  in  1648,  already 
lit  to  mix  some  nitre  with  the  sulphur.  Nevertheless, 
bod  does  not  seem  to  have  become  universal, 
use  in  "  The  Chemical  Works  of  t  laspar  Neumann, 
S  ,  London,  1759,"  a  standard  work  at  this  time,  we 
lind  the  bell  described  as  "the  most  common  apparatus 
this  purpose."  In  a  foot-note  Neumann  says  :  "  This 
ess  has  of  late  been  so  far  improved  by  some  particular 
ens  as  to  furnish,  at  a  very  low  price,  almost  all  the 
now  sold  under  the  name  of  oil  of  vitriol.  The 
rovemeiit  consists  in  employing  very  large  glass  vessels 
he  capacity  of  a  hogshead  or  more,  in  which  is  placed 
ttle  water,  whose  steam  collects  and  condenses  the 
es;  but  principally  in  mixing  with  the  sulphur  a  small 
ion  of  nitre,  about  6  lb.  to  an  hundredweight,  which 
Idea  it  to  burn  much  more  speedily  than  sulphur  by 
If,  and  without  communication  with  the  external  air. 
this  in  aus  nearly  all  the  fumes  are  preserved.  It  does 
appear  that  the  spirit  thus  collected  contains  any  of 
nitrous  acid,  for  the  acid  of  nitre  is  destroyed  by 
agration  " 

mprovemeut,  as  described   by    Neumann  iu   1759, 

patented  in  1749  (No.  644,  23id  June)  by  Dr.  Joshua 

id  and  John  White  in  London,  but,  according  to  Lunge, 

nl  made  oil  of  vitriol  on  a  large  scale  at  Richmond  in 

6  already. 

'i  I7lii  Dr.  Roebuck,  of  Birmingham,  invented  a  "lead 

use,"  lie.  a   square  lead  chamber,  wherein   the   sulphur 

!i  and  the  fumes  collected  in  water  placed  below. 

ieiitly  there  was   some  trouble  with  the  glass  bells  on 

scale       In   1749    (the  same   year   as   Ward    and 

iiite's  patent)  L'r.  Roebuck  and  a   Mr.  Garbett   erected 

■  ks  at  PrestoDpans,  on  the  east  coast  of  Scotland;  these 

St    be    considered    as    the    first    sulphuric   acid   factory, 

ause  Ward's   works  in  Richmond  were   merely  a  large 

nratory. 


It  has  been  my  good  fortune  to  find  an  old  mam 
book,  evidently  recipes  and  experiments  of  a  chemist 
oamed  W.  L.  Sheffield,  who  lived  in  Birmingham  from 
1771  to  1 7 •. ' i >  (the  dates  occurring  in  the  manuscript).  The 
book  contains,  amongst  various  descriptions  of  chemica 
process  ml  of  tl      ra  inufac  ure  of  sulphuric  an  I 

mi  v  ith  bi  ttutifullj  executed 
drawings  in  Indian  ink  of  the  apparatus  employed,  and  a 
general  view  of  such  a  factory.  This  is  reproduced  in 
Fig.  I,  where  on  the  left  are  the  "lead  houses"  for  the 
sulphurii  i  lower  down,  in  the  centre,  the  nitric  acid 

plant. 


I  will  give  briefly,  and  partly  in  the  quaint  language  of 
the  manuscript,  what  he  says  "is  the  exact  definition 
of  Mr.  Garbett  j  he  has  30  in  one  room,  each  lies  him  in 
Si."      The  "  Ic  d  house  "  I  Fig.  2)  is  6  ft.  wide  in   frout  at 


Fig.  2. 


bottom,  4  ft.  broad  from  front  to  back,  and  "raised  or 
cast  in  the  solid,  without  any  soldering,  6  ins.  deep."  The 
bottom  is  made  of  9-Ib.  lead.  Two  sheets  of  milled  lead, 
:i\  lb.  to  the  foot,  are  riveted  together  and  joined  one  upon 

llie  oilier,  each  4  ft.  broad  and  20  ft.  long,  aud  also  joined 
with  lead  rivets  to  the  hoiioni.  Thus  the  "house"  is 
85  ft.  high,  6  ft.  long,  4  ft,  wide.  The  top  of  the  "house  " 
is  slightly  convex,  and  fastened  by  "  bresting  over  the 
The  whole  is  well  supported  with 
/ —  the   back   wall  and  wood  framing,   to   which 

latter  it  is  riveted  with  lead  rivets  both  at 
1  Ik  top  and  ihe  sides.  In  the  front,  8  ins. 
from  the  bottom,  is  a  round  hole  of  10  ins. 
diameter,  cut  out  with  the  edge  turned  up, 
so  that  a  lead  stopper  may  be  inserted. 
The  lead  house  stands  solid  on  sand,  and  on  the  common 
floor  of  the  building.  To  each  belonged  also  a  pedestal 
of  lead  7  ins.  high,  and  a  dish  of  lead  10  ins.  wide,  turned 
up    1    in.    to   receive   the    sulphur  aud   nitre,    of  which  it 
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held  i  lb.  As  stated  above,  the  l«-ml  bouse  oosl  8/„  and, 
considering  that  it  weighed  nearly  I"  ewt.,  lead  construc- 
tions do  do)  seem  to  have  been  expensive  at  thai  tune. 

In  the  lo.nl  house  are  put  S  ewt  of  water  for  the  first 
time,  but  onlj  i  owt  at  each  subsequent  operation, "  be- 
cause yon  can't  orane  it  all  out  by  1  ewt."  A  mixture  is 
made  "of  118  lb.  ol  sulphur  ami  14  U>.  of  rough  nitre 
(12*5  per  cent.*)  bj  Brst  breaking  up  the  sulphur  and 
sifting  H,  until  small  enough  for  the  mill,  then  mixing  it 
with  the  well  dried  uitre,  and  grinding  in  a  hand  mill  until 
BS  si  \  ladle  full,  holding  1  lb.,  is  put  into  the 

dish,  and  the  mixture  touched  with  a  red  hot  iron  bar. 
rhen  the  stopper  is  put  in,  and  after  burning  for  two  hours 
the  hole  is  left  open  for  an  hour.  This  is  twice  repeated, 
after  which  the  dish  is  taken  out  to  remove  the  "salts." 
This  operation  is  continued  with  10  houses,  served  by  one 
man.  day  and  night  for  a  month,  or  until  the  water  weighs 

I. 

explanation  may  be  here  interposed  about  the 
lerms  then  used  for  expressing  the  density  of  a  liquid. 
1  his,  is  given  a-  the  weight  of  a  volume  of  the  liquid,  which 
is  equivalent  to  the  volume  of  1  lb  oi  water.  Thus,  if  the 
acid  "  weighs  'J,>  oz.,"  or  is  -  4  oz.  heavier  than  water,"  it 
mean-  that  a  measure  holding  1  lb.  of  water  would  hold 
1  j  lb.  of  the  acid. 

It  eau  be  readily  understood  thai  by  the  way  the 
sulphur  and  uitre  "ere  burnt,  a  large  am. mm  of  uucon- 
sumed  sulphur  was  left  in  the  "salts."  They  were  there- 
fore carefully  saved  in  a  box,  ground  oxer  again  with  7  lb. 
of  fresh  nitre  per  ewt.,  and  on  burning  they  \  ielded  as  much 
acid  a-  before.  The  "salts''  now  resulting  were  called 
••  third-."  and  were  again  ground  together  with  3|  lh.  of 
nitre  per  ewt,  but  those  obtained  from  this  operation  were 
thrown  away. 

There  is  a  note  in  a  later  handwriting  that  the  "  thirds  " 
must  be  burnt  in  cast-iron  pans  about  8  ins.  diameter,  |  in. 
thick,  turned  up  1,1  in.  The  pans  had  to  be  made  red  hot 
before  the  salts  were  put  in,  because  uo  doubt  the  mixture 
would  not  burn  readily  any  more. 

After  a  month's  working  the  acid  was  craned  out  with  a 
lead  crane  or  a  Biphon.  The  water  put  in  at  first  stood 
4  ins.  deep  in  the  bottom.  This  increased  by  400  oz. 
weekly,  and  in  a  month  would  be  5  ins.  deep.  We  can 
thus  arrive  at  an  estimate  of  the  work  done.  At  six  charges 
per  day,  in  26  working  days,  156  lb.  of  sulphur  would  be 
burnt  in  a  month,  yielding  7:i7  lb.  of  sulphuric  acid  of 
1-250  sp.  gr.,  or.  33-4H  per  cent  II  mi,,  which  ib  a  yield 
of  158  per  cent  monohydrate  for  100  sulphur  burnt, 
against  the  theoretical  306]  per  cent. 

The  weak  acid  was  boiled  down  in  open  lead  pans,  6  ft. 
long,  2  ft.  wide,  l  ft.  deep,  until  it  weighed  24  oz.  (I '500 
sp.  gr.),  and  it  was  then  called  "weak  -pint  of  salt"  or 
"  pickle."  The  manuscript  then  says :  "In  order  to  make 
it  into  oil  of  vitriol  continue  to  boil  away  until  .'i2  oz., 
which  is  the  adopted  standard  nf  oil  of  vitriol." 

This  would  mean  that  the  standard  Bulphnric  acid  al 
that  time  had  a  specific  gravity  of  2*000,  Mi.  James 
Mactear,  F.I.C.,  in  two  very  valuable  papers  read  before 
the  British  Association  in  1876,  and  before  the  Glasgow 
Philosophical  Society  in  1881,  respectively,  gave  u  v.  n 
the  manufacture  of  sulphuric  acid  from 
the  earliest  times,  and  more  especially  in  the  Glasgow 
district.  He  gives  there  a  copy  of  a  calculation  made  in 
1799  about  the  temperature  to  be  aimed  at  in  burning  the 
sulphur,  and  th -rein  thi  Strength  of  sulphuric  acid  is  also 
mentioned  at  2*000,  "which  Kirwan  calls  his  standard 
acid."t  Although  in  Neumann's  Chemistry  of  1759  it  is 
already  si  l  *8775  on  the  authority  of  Fahrenheit, 

which  is  approximately  the  maximum  gravity  as  found  bj 
Lunge  and  Naef,  yel  Kirwan,  in  1791,1  still  made  I  In- 
following  statement,   which  is  evidently  the   basis  of   the 


standard  2*000  I  "  I  neither  could  make  nor  procure  oil 
vitriol  whose  specific   gravity   is  2*000  in   the  temperutu 
of  I'm".     Vet  in  cold  climates  this  acid   has  frequently  be 
produced,  and  as    it  is  the  strongest,  or   nearly  so,  than  ci 
be  exhibited  by  art  1  take  it  as  the  standard  of  the  Strang 
of  all  oilier  amis  of  this   kind."     Kirwan  was  probabli  i 
first  who  made  tables  showing  the  gravity  of  variou 
of  different  percentages  and  at  varying  temperatur 
informant,     Mr.    Slicfli  -Id,    seems    to     have     been    eqita 
puzzled,  because  he    makes  the   following  note  :   "  N.B.- 
have  weighed  both   Mr.   Skey's*  and  Mr.  Garbelt's,  end 
weighs  but  30  oz.  (1  -S75  sp.gr.),  which  is  a  very  cODsidi 
able  profit." 

At  the  end  of  the  manuscript,  perhaps  also  written  abi 
1790, are  particulars  about  a  factory  belonging  to  Mr.Margi 
which   are  also   very  interesting.     This  "  lead   house  "  « 
already  larger,  20  ft.    square   aud    11   feet  high,  contain 
I.  loo  cubic  feet.     It  had  three  doors  in  front  aud  a  wai 
luted  valve  of  10|   ins.  diameter  ou  the   top.     Tin 
three   rectangular  pans,  29   ins.  by  19  ins.,  charged  will 
mixture  of   100   sulphur  to   18  nitre,  each   pan    n 
12    lb.  of  sulphur   aud   2   lb.  2^  oz.  of   uitre.     Six   chari 
wire    made    in    24    hours,    and    thus    in    six    worki 
1,296  lb.  of  sulphur  and  234  lb.  of  nitre  were  used.     I 
time  for  burning  each  charge  was   three   hours,  hut  aim 
admitted    for    half   an  hour   only,    and    the    pro, 
continued   for   six   weeks,   until   the   acid   wi 
28   oz.    (1-719   to    1-750).      The   bottom  of  son* 
was    divided    h\     a    partition,    so    that     the     acid    >il 
compartment    could    be     u-cd    whilst     the    other  gain 
strength. 

From   the   data   given    the     cost    of    the    arid    rta< 
follows  :  — 

i-    ».   ■!. 

1,21(6  lb.  of  sulphur  at  24d.  per  lb 13  HI    0 

234        „      nitre  at  70s.  per  ewt 7    0    3 

20  16    3 

Deduct  drawback  on  sulphur  used  for 
making  O.V.,  paid  every  January,  at 
lO'.perton 6  15    'J 

15    0    0 
Retorting,  lrf.  per  lb.  yield 10  16    0 

25  16    li 

Yield,  double  the  weight  of  sulphur  em- 
ployed =  2,692  lb.,  weighing  294  oz. 
(r8«  sp,  gr.)  Cost  per  ton,  without 
reckoning  labour 22    >i    I 


icb  nitre  in  1780  contained  only  about  70  per  cent,  of 
KNO,  (Bottee  et  RUault.  Trade  de  l'art  de  labriquer  lapoudrc  a 
canon.  Pans,  lollj. 

Mr.   Bennett  H.  Brough, 
F.l.iJ..  pub  i  1000, 1  tind 

■  i.i  m i  a  very 

t  Of  the  sti.  ngn  iienti  in 

neutral  salts.    By  Richard  Kirwaa  1   K >..  Dublin,  1791,  p.  7. 


The  acid  was  sold  on  four  mouths'  credit   at  3|d 
=>  35/.  per  ton,  and  at  six   months'  credit  for  id.  per  Ib. 
37/.  6.S-.  Si/,  per  ton,  which  sum  was   paid   at  the  end  of 
ere  lit    by  a  two    months'  bill  ;   thus,  giving  long  credit  i 
then  also  known.     The  price  was  said  to  leave  25  |»-r  I 
profit. 

The   "retorting"     (concentration)    was    done   in  gl. 
vessels,    but    platinum    vessels    were   also   usel.   al 
Sheffield   states   that   one,  holding  30  gallons,  cost  abi 
300/.t 

At  the  end  occurs  the  following  remark  :  "  I  tliiuk 
would  be  an  improvement  to  agitate  the  t-ast-s  hv  placid 
fan  of  lead  in  the  house,  and  1  suspect  it  is  uot  necessary 
let  the  gases  escape  indiscriminately." 

The  method  of  making  oil  of  vitriol   given  here  - 
have  been  in  use   all   over  Great  Britain  at  this  tin 
Maelear  enumerates  23  factories  in  England   alone  in  IS 
of  which   seven  were  in  London.     The  oldest   factor] 
in  existence  is  that  of  Thomas  Farmer  and  Co.,  Ltd.,  wl 
was    started    at     Kennington   Common    in     1778.      Bi 
furnaces  attached  to  the  chambers  for  burning  the  sulpi 
were  erected  in  1807,  and  steam  was   introduced  into 
chambers  in  1813  or  1814. 


•  "actory  was  in  Howies,  in  Worcestershire. 
t  This  statement  causes  ine  to  doubt  whether  th 
written  in  17:'*.     Uthougb  the  first  platinum  crui 
bj    Vclmrd  in  ITsi,  yet  Mr.  Sellon,  uf  Messrs.  Johnson  and  Man 
i  knowledge  "f  a  platinum  vessel  for  sulphuric  acid  hai 
hi,  mil,    i .  i,  iv  lsoi;  the  price  of  3uo2.  would  correspond  tc  I 
price  ol  14s.  per  ounce,  which  platinum  cost  at  this  time. 
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Lbs  character  of  sulphuric  acid  at  that  ti is  given  bj 

iwuii*  as  follows :    "Though  pale,  yet   a    little  inclined 

red.     It  contained  some  whitish  matter,  as  I  perceived 

its  irrowing  milky  on  the  affusion  of  pure  distilled  water. 

this  may  alter  the  result  of  the  following  expert 

•iits  I  have  not  tried  ;  lint   believe  it   to   be  as   pure  as 

ii   which  is  commonly   used   in    all    experiments,   and 

the  finest  for  my  purpose." 

Vitric  Acid. —  Nitric  acid  seems  to  have  been  known 

larliest  times.     It  is  said  that  the  black  drawings 

i  the  clothes  of  mummies  were  de  with  silver  nitrate, 

description    of   the  production  of  nitric  acid 

issolutiva,  aqua  fortis)  is  given  1\  Gebcr  in  778, 

le  it  by  distilling  nitre  with  copper  sulphate  and 

Raymond   l.ulliu-,  in    the     13th  century,   made    it 

.at  nitre  and  iron  sulphate,  and  (ilauber,  in  16tK,  taught 

to    make    it    from   nitre    and    oil    of    vitriol.       In     1  T.V.I 

hi-  still  made,  according  to  Neumann,  by   charging   a 

buktted     retort    plaeed     Oil     sand    with     powdered     nitre. 

a  large  receiver,  and  pouring  in  oil  of  vitriol  in 

intities  through  the  tuhulure. 

Mr.  Sheffield's  manuscript   of   1771    gives  imun    details 

unit    the    manufacture    on    a    large     scale.     The    general 

rangemeul   is   shown    in  Fig.    1  ;  but    instead   of   repro- 

icintr  each    part   of   the  apparatus  singly,  as   drawn   by 

mi.    I    bavc    preferred   to   put   them  together,  -o  that   the 

action  nf  each  can  he  scon  at  a  gluucc. 


The  retort  was  an  iron  pot  a  i  t'"ig.  :>  I.  holding  37j  galls, 
id  weighing  20  ewt.      It  could  take  a  charge  of  'loo  lb. 

nitre  and  104  lb.  of  oil  of  vitriol  ;  thus  neutral  sulphate 
1-  aimed  at.  which  was  called  "  sal  enixum."  The  pot 
is  closed  by  a  pothead  Ij,  with  two  arms,  "made  at 
auxhall"  from  earthenware.  Kach  of  these  arms  was 
innected  to  a  condensing  plant.     This  consisted  of  a  kind 

crosspiece  c,  called  the  pipe  receiver,  which  was  sur- 
ouated  by  a  "  ballon  "  or  large  j,dobe  receiver  d,  holding 
1  gallons.  The  lower  part  was  luted  to  a  "  perpendicular 
reiver  "  .,  and  the  arms  to  "  large  commou  receivers  "  f  f, 
olding  30  gallons  each.  The  latter  rested  ou  "  bosses  "  g, 
tie  of  twine.     The   luting   was   made  of  equal   parts   of 

an  sand  and  "  hufcap,"  a  kind  of  clay,  with   one-quarter 

it  of  "  sal  enixum  "  and  some  water. 

I'he  distillation  la-ted  four  days.     Towards  the  end  the 

1  "  intensely  high."     The  consumption  of  coal 

as  5  ewt.,  and  the  production   200  lb.  of  "gilder's  aqua 

>rtis"(l  375  sp.gr.;  see  later  on),  which   works  out  at 

l.c  ut  96. \  per  ceut.  of  the  theoretical  yield. 

The  cost  of  production  works  out  as  follows  ;  — 


£    8. 

BOOJb.  of  nitre  at  70s.  par  ewt 1;    5 

lot      „    (l.V.  at  xll.  peril) 115 

5  ewt.  of  coal  at  5d.  per  ewt 0    2 


Tor  201)  lb.  of  gilders'  acid  . 


Cost  without  labour,  per  lb.,  approximately.  9fd. 

it  will  be  noticed  that  the  distillation  of  a  -200  lb.  charge 
i-ted  four  days,  which   is  explained  by  the  fact  that  the 

"'I' using  plant  had  no  vent  for  the  uncondensed  gases, 
ud  had  therefore  to  be  worked  very  slowly, 

•  Philosophical  Transactions  of  the  Royal  Society,  1781,  p.  22. 


There   were   many    kind-  of   aqua    fortis   -old,  which    arc 
enumerated  in  the  following  table  : — 


Pure  spirit  0!  aitre 

t iildi'i's'  aqua  fortis 

Brass-founders'  aqua  fortis.. 
Syers'  (assayers*)  aqua  fortis     (   .,, 

Moaners'  aqua  tori  is J 

Best  plaf  ma 

Single  aqua  fortis,  or  weak 

puUina, 
Tu  >-\\  e-penny  aqua  fori  is . . . 


Weight. 

Sp.  Gr. 

Price 

per  lb 

oz.   dr. 

2:s    12 
22      0 
24      0 

l-tsr. 

1  "876 

1-501) 

».  ,/. 

:(    ii 

1      K 

1    s 

|   20      0 

L-250 

l    3 

21     1 :. 
25      0 

I '559 

lit; 

1      1 
0  10 

2 1      ii 

1  .Ma 

1     0 

Some  explanation  for  this  table  is,  of  coarse,  necessary, 
and  given.  The  various  receivers  had  generally  some  water 
put  in  before  starting,  but  if  no  water  wa-  put  into  the 
perpendicular  receiver,  then  "pure  spirit  of  nitre"  was 
obtained.  If,  on  the  other  hand,  10  lb.  of  water  are  put 
into  it,  then  gilders'  acid  resulted  ;  and  if  this  was  not  up 
to  standard,  pure  spirit  of  nitre  was  added,  whilst,  if  too 
strong,  weak  aqua  fortis  or  water  was  used  lor  dilution. 
Gilders' acid  is  the  most  useful,  because  most  other  sorts 
are  made  from  it  by  mere  mixing. 

For  making  syeis'  and  refiners'  aqua  fortis,  30  lb.  of 
water  are  put  into  each  of  the  other  receivers,  and  the 
various  aeids  mixed  together. 

Brass-founders'  aqua  fortis  is  made  by  mixing  60  parts 
of  gilders'  aqua  fortis  with  10  parts  of  oil  of  vitriol.  The 
manuscript  naively  adds:  "Sells  for  20  pence,  the  same 
price  of  gilders',  tho'  lowered  with  1/6  of  oil  of  vitriol  ; 
this  justly  esteemed  a  very  particular  secret  in  this  branch 
of  business." 

Platina  aqua  fortis  is  made  from  16  parts  of  gilder.-' 
acid  and  40  lb.  of  oil  of  vitriol  lowered  to  25  oz.  "  It  is 
used  for  best  dip  for  platina," 

Single  aqua  fortis,  or  weak  platina,  is  made  from  16  lb. 
of  gilders'  acid  brought  down  to  21^  oz.,  and  40  lb.  of  oil 
of  vitriol  lowered  to  24j  oz.  "  Used  for  the  first  dipping 
of  platina  work." 

Twelve-penny  aqua  fortis  is  the  same  as  the  weak  platina, 
only  the  gilders'  acid  is  of  the  proper  strength.  It  is  also 
used  for  finishing  platina. 

The  manuscript  also  contains  an  account  of  the  manu- 
facture of  nitric  acid  iu  glass  retorts,  9  ins.  diameter,  12  ins. 
high,  aud  called  quart  retorts,  which  were  made  by  Stock.-, 
near  Blackfriars  Bridge,  and  could  be  charged  with  14  lb. 
of  nitre.  The  coal  consumption  was  excessively  high — about 
1 1  lb.  per  pound  of  gilders'  acid  ;  yet  there  was  a  profit  of 
about  25  per  cent. 

Improvements  iu  plant  for  the  manufacture  of  nitric  acid 
were  made  in  recent  years  only.  Plaiu  pots  can  still  be 
found  in  some  factories,  and  the  condensing  plant  is  al-o 
frequently  of  a  very  primitive  nature. 

Discussion. 

Mr.  Fokbes  Cahcentek  said  that  he  had  with  him  a 
few  not.--  of  one  of  the  oldest  sulphuric  acid  work-  iu 
Euglaud,  which  had  been  iu  continuous  operation  since 
1791.  Messrs.  Bealey,  of  Kadcliffe,  near  Manchester,  began 
as  a  bleach  works  in  1683,  aud  in  1791  commenced  the 
manufacture  of  vitriol  for  bleaching  purposes.  He  had 
obtained  from  them  some  account  of  the  operations  carried 
ou  iu  those  early  years,  and  Mr.  Mactear,  in  his  paper  read 
before  the  British  Association  in  Glasgow  in  1876,  gave  a 
description  of  working  in  use  at  Messrs.  Bealey's  in  1 799, 
a-  follows  : — "  There  were  six  chambers,  12  ft.  by  10  ft.  by 
loft.,  roofed  like  a  cottage.  They  were  placed  in  houses 
having  openings  in  the  brick  walls,  leaving  the  lead  to  be 
exposed  to  the  atmosphere.  This  is  perhaps  of  more  use 
in  expediting  the  filling  of  the  chambers  with  fresh  air 
than  iu  aiding  condensation.  Mr.  Laird  (a  Glasgow  manu- 
facturer of  that  period)  says  that  the  hotter  the  chambers 
are  kept  the  more  perfect  is  the  condensation.  Each  of 
these  chambers  has  a  valve,  which  is  opened  between  the 
burnings.  In  them  there  is  burned  each  week  1,386  lb. 
-ulphur  and  198  lb.  nitre,  burnt   in   double  pan"   the  larger 
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above  the  lessor,  and  yielding   1,800  lb.   of  O.V.  of   1*8 
.••in  il  to  a  pro  I  sulphur, 

with  1  i  rot   of  nitre")  ;    8   l»   9   ins.   of   water  on 

or   of   the   chamber.      The   sulphur   and   nitre   are 
;„    the   pr  one    of   nitre   and    seven   of 

sulphur,    i  >f  this  mixture  B  lb.  are  burned  in  each  chamber 
The  mixture  is  burned  on  iron   plates 
which  there  are  two  sets  onlj  in  each  chamber 
ling  found  so  productive),  e  icb   -  t  consisting 
of  two  plat  eer   the   other,  aboul 

apart.     The  iron  quality  and  very  Jthin,  so  that 

they  heat  quickly.    They  are  suppo  Frame,  which 

be   drawn   out  at   the   door  of   the   chamber.     1    lb. 
j  it  of   the    mixture    is    put    upon    the   lower   plat.',  and 
on  the   upper  plate.     The  plates   being  charged,  the 
r  plates  are  first   ignited,  and.  when  fairly  lit.  then   the 
upper  plate-  ;  the  frame   is  then  poshed  into  the  chamber 
and  the  door  shut.     The  whole  will  be  finished  burning  in 
!.our.    Charge  again  three  hours  aft.r  the  burning  is 
0T6T,   or    once   every    four   hours,   opening    the    doors   and 
valves  a  quarter  of  an  hour  beforehand.     The  plates  to  be 
cleaned  each  time.     By  keeping  this  going  on.  thej  in  six 
weeks    made   their  O.V.    attain    a    gravity  of  20  OZ.  (1*250 
sp.   gr.),    when   it   is    run   off  for   concentration    to    22    oz. 
(1  -375  sp.  gr.),  when   it    U    used  for  bleaching  liquors,  &c. 
Having  six  chambers,  therefore,  affords  one  for  drawing  off 
each  week. 

-  ate  agreeable  !<>  the  above. 

i    ,.  ,1. 

i  lb.  sulphur  at  221 IS  12    3 

...  nitre  al  642 ?•  13    H 

our llo 

uidwear  110 

21    7    4i 
>r  drawback  on  sulphur,  a 

|ht  l.m i    2    0i 

lucing  1,800  lb.  O. V.,  costing 17    "•    I 

Equal  to  Sto".  per  lb.,  or  21/.  Ins.  pel  ton. 
Interest  on  sunk  capital  omitted  in  this  state." 

As  tin  works  at  Prestonpans  had  heen  mentioned,  lie 
might  say  that  this  was  the  first  works  of  which  Mr. 
Maetcar  had  found  any  record.  Dr.  Roebuck,  who  erected 
them,  was  active  in  many  branches  of  industry  in  Scotland, 

and.  with   s, ■   friends,  set  up,  among  other  ventures,  the 

l.'arron  Ironworks,  celebrated  for  the  casting  of  "car- 
ronade-.''  At  the  Prestonpans  works  there  were  H>8 
chambers,  each  14  ft.  long  by  I  ft.  wide  and  In  ft.  high, 
and  at  Burntisland  they  had  360  chambers,  8  It.  by  1  It. 
by  6  ft.  high.  He  himself  had  seen  and  talked  with  men 
who  had  seen  such  small  chambers  in  use  (described  to  him 
if  the  size  of  tramcars),  and  whose  fathers  had  worked 
them.  Messrs.  Bealey  were  unable  to  give  the  price  of  acids 
sold  then,  17 Ho — 1800,  as  they  made  principally  for  their 
i  use  ;  hut  from  inventories  taken  at  different  periods 
from  1802  to  1818  it  was  found  that  tin-  price  of  brimstone 
varied  from  20/.  to  27/.  per  ton,  and  nitre  from  49/.  to  50/. 
per  ton.  The  oil  of  vitriol  bottles  cost  Is.  each,  and  the 
tents  2/.  In  Cornwall  he  had  come  across  tin-  remains 
of  a  work  where  the  manufacture  of  sulphuric  arid  was 
attempted  in  chambers  (and  that  seemed  a  solitary  instance) 
whose  side-  were  of  dressed  native  granite,  which  was  pul 
_  ther  with  as  little  tar  and  china-clay  cement  as  possible. 
Be  had  seen  some  of  the-.-  dressed  blocks  still  in  exist 
but  of  course  used  now  tor  other  purposes  I  111  top  and 
bottom  of  the  chamber  were  of  lead,  he  was  told. 

Mr.  \V.   K.   Hi  :o  -aid  the  members   wen-   very  b 

indebted  to  Mr.  Guttmann  for  rescuing  from  oblivion  the 
interesting  records  of  early  days.  In  every  new  pri 
that  came  out  the  lir-t  fight  was  with  the  development  of 
the  plant,  and  in  an  industry  of  that  kind  it  was  interesting 
to  know  how  they  got  over  their  difficulties  in  the 
beginning.  He  had  looked  up  some  old  authorities  on  the 
matter,  and    had    COD  "in.-  very  early  instum 

the  manufacture  of  nitric  acid  and    sulphuric  acid,  and  the 
methods  were  interesting.     The  knowledge  of  the  -object 
med  to  have  been  widely  sp  rmany  about  the 

beginning  of  the  16th  century.     In  titled  "The 


Treasure  of  Euonymus,"  translated  from  the  German  it 
1565,  most  of  tli.'  references  were  to  German  writers,  and 
the  sources  of  some  of  the  materials  specified  wi 
Germauy.  With  regard  to  the  manufacture  of  "oyle  ol 
brimstone,"  or  "oyle  of  vitriol,"  the  method  chiefly  use, 
was  to  distil  sulphate  of  iron,  either  alone  or  with  sonu 
substances  which  liberated  the  acid,  or  to  burn  sulphur  it; 
very  large  vessels.  They  knew  the  use  of  nitric  acid  in 
connection  with  this  manufacture. 

••  For  the  making  of  oyle  of  brimstone,  a  mil  must  elm-, 
out  y'    which    is  pure  and   ueuer  touched  the   fire, 
aliue  and  of  an  ashy  colour.     This  oyl  is  made  many 
.it    K  'lie-,  by  sublimatio  and  disceucion,  vS:e.      Take  a 
of    glasse,    not    much    unlyke   to    a    little   bel,  daubed  wytl 
potters    clave,    haug    it    the    space    of    a     cubit    from   the 
grounde,  by  a   wyor  of  bras  or  yron,  under  y  which  thou 
-halt  set  a  base  of    glas  of  a  great  eopas,  wyth  a  pot  lurml. 
upsyde  downe.     Moreouver   the   bottom   of  the  pott 
hold  up  an  yron  plate  of  four  fingars  broude,  made  redhoal 
wherupon   the  brytnstone   may    be   hrent.      Whyles   this  e 
bret   new   shalbe  added  upo  it.     Thernpon  it  shal   ci 
pas    that    by  the    smoke  ascending,  the   hanging  vessel!   it 
shorl   space   shall    destill  drop  down   into   the   basen  thai 
-tandes  under,  an  oyl  whveh  gathered  diligently  thou  shalt. 
-erve  in  a  phyal  of  glasse." 

"  The  oyl  of  vitriol  is  maruelous,  burning  lyke  a  host 
iro  without  grief,  and  is  made  in  this  mailer  :  30  ouu.es., 
vitriol  of  Home  or  of  Cypres,  sal  uitrum,  roche  alum,  »' 
ether  4  ounces.  When  they  are  all  beate  let  them  b. 
calcionated  with  tire  according  to  art.  Afterward  put  tin- 
calcionated  in  a  croked  bocia  chived  for  the  lire  of  ti 
alcbymists  foruace,  and  by  the  lyre  thou  shalt  have  tli. 
oyl  incresed  in  the  receiuer;  whych  is  a  meruclousoau 
teriinn  or  burning  thing,  and  hath  no  pere  in  any  opi 
and  chiefly  in  taking  away  of  wens  and  great  wanes,  lei 
the  receiuer  muste  be  greate,  if  thou  wilt  make  the  ft 
oyl." 

"  While  yc  oyle  is  preparyug  ye  must   take  hedc  of  ) 
smoke:  because  it  doth  not  onely  kil  men,  but  also  ■ 
that  be  live,  it  drieth  the  vp." 

There  was  a  curious  reference  to  "  oil  of  salt  "  also,  an. 
they  were  thus  evidently  acquainted  with  hydrochlori 
in  those  days.  With  regar  J  to  aquu  fortis,  there  was  i 
very  curious  description.  They  distilled  aqua  fortis  frun 
vitriol,  sal  nitrum  and  alum.  These  products  were 
used  medicinally.  "  If  a  man  put  a  drop  of  them  into  n 
wen  or  warte  fyrst  cut  they  take  it  away;  of  the  win,: 
thyng  I  made  a  tryall  in  myself  upon  a  warte  on  my 
fvugars  end,  and  although  it  went  not  away  by  and  by,  yet 
within  a  fewe  wekes  it  was  gone." 

The  following  appeared  on  page  320  : — 
"  Aqua  fortis  or  to  separate  metalles  is  thus  made.  Oni 
part  of  sal  nitrum,  liquid  or  molten  alum  (that  tl 
roche)  three  parts  :  sand  half  a  part,  whe  they  are  dried 
diligently  and  purgeth  with  the  fyre,  let  them  be  destined 
in  a  vessel)  of  glasse.  It  is  gathered  by  itselfe,  that  whiil 
issueth  out  fyrst,  at  length  whe  ye  glasse  loketh  lyke  u 
saffron  colour,  increase  the  fyre  and  an  other  followeth  : 
which  is  receaued  in  the  fyrst  for  the  moste  parte,  and  yel 
if  thou  take  it  in  water  of  the  fountain  or  well,  it  is  yet  90 
sharpe  that  neuertheles  it  dissolueth  siluer,  and  separatetli 
it  from  golde." 

lie  thought   it   might    he   interesting  to  the    mem1 
know  that  in  those  early  times   they  made  use  of  tb 
reactions  ;   they   practically   liberated    sulphuric    acid   front 
sulphate    of  iron   and   caught   it    in   vessels    of   glass.    ;m 
obtained   the    oil    of  vitriol.      It  would   also    be   ol 
interest  if  they  could  determine  when  nitric  acid  was    UTSI 
discovered;     be     himself    had    not    seen   any   article    re- 
cording it. 

NOTES  ON  THE  SO-CALLED  "HEAT  TEST" 
FOB  EXPLOSIVES. 

I!V     W.    .   II.I.KS. 

Few  empirical  tests   have  such   an  important   influence  or 

manufacturing    pr :sses     as     the    so-called     "  heat    test,' 

which  is   used  every  day  and  all  day  in  explosives  factories 
By  it  the  stability  or  purification  of  the  products  is  g 
at  each  successive  stage  of  the  manufacture. 
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Mr.  Guttmann,  in  a  paper  read  before  this  Section  of  the 
Society  in  April  is*;>7,  proposed  to  substitute  for  it 
dipbenylamine ;  and,  later  on,  Dr.  Giovanni  Spica,  in  the 
•■  Rivista  "  of  August  1899,  6nding  serious  objections  to  the 
use  of  this  reagent,  substituted  for  it  hydrochloride  of  meta- 
inediamine,  whieb  be  asserted  was  preferable. 

On  the  occasion  already  referred  to,  Mr.  Guttmann, 
Others,  made  the  following  statement: — 

"The  iodide  test  as  at  present  prescribed  is  absolutely 
inapplicable  for  most  of  the  modern  smokeless  powders  and 
also  some  blasting  explosives  " 

This  is  rather  a  sweeping  assertion,  but  at  the  same  time 

it  must  be  admitted  that  the  •'  test  "  leaves  something  to  be 

desired.     The   object    of    the   present   paper  is   to   show, 

.  thai  it  is  not  quite   so  had  as  it  is  made  out  to  be, 

and  to  make  all  endeavour  to  remove  some  of  the   admitted 

defects. 

At  the  present  moment  most  firms  engaged  in  the  manu- 
of  explosives  make  their  own  test  papers  in  as 
neath  as  possible  the  manner  prescribed  by  the  Home 
Office.  A  point  to  be  very  particularly  observed,  however, 
is  that  it  is  a  very  rare  occurrence  for  "test  papers" 
obtained  from  different  sources  to  give  the  same  result,  aud 
sometimes  the  differences  are  verj  great. 

Fwo  separate  series,  carried  out  within  the  past  twelve 
months  with  "cordite,"  may  prove  of  interest.  The  papers 
were  obtained  from  six  separate  sources  : — 


Paper. 


\ 
B 
C 

li 

I' 

I 


nes  1. 

Scries  II. 

Minutes. 

■11 

u> 

27 

24 

111 

37 

SI 

25 

.-,() 

46 

37 

37 

Maximum  difference  in  first  scries.  2S  minutes. 
„  „  Be  lond  „     27       „ 

Examples  like  these  could  be  multiplied  ad  infinitum,  but 
wiih  explosives,  which  do  not  withstand  the  "test"  for 
such  a  long  time  as  cordite,  the  differences  are  uot  so 
marked. 

In  investigating  the  subject  I  have  come  to  the  conclusion 
that  the  primary  factor  to  be  considered  is  the  filter  paper 
employed.  The  best  English  filter  paper  ought  to  be  used, 
and  it  is  prescribed  that  it  must  be  washed  In  distilled  water, 
then  dried.  Now,  I  can  say  with  almost  absolute  certainty 
that  if  anyone  will  take  the  trouble  to  go  to  three  different 
manufacturers,  and  from  each  procure  a  sample  of  filter 
paper,  three  different  "  heat-test  "  papers  will  be  made  from 
them,  even  although  the  same  chemicals  be  used  throughout. 
As  has  already  heeu  shown,  the  difference  is  not  infrequently 
50  per  cent.,  and  the  question  naturally  arises  which  test 
ought  to  be  taken.  With  empirical  tests  of  this  sort  the 
only  thing  to  be  done  is  to  standardise  as  far  as  possible, 
and  it  does  uot  at  all  follow,  as  many  assume,  that  because  a 
hatch  of"  test  "  papers  gives  low  results  the  papers  them- 
selves are  faulty.  Thick  papers  invariably  give  a  longer 
test  than  thin  papers,  but  eveu  the  difference  in  texture  has 
its  influence.  Again,  papers  which  contain  traces  of  the 
chemicals  used  iu  purifying  the  pulp,  invariably  give  low 
'•  heat-test  "  papers. 

In  a  general  way,  these  facts  are  known  to  manufacturers, 
but  it  has  been  left  to  the  War  Office  to  recognise  them  in  a 
practical  manner,  by  having  only  one  source  of  supply  for 
their  factories  in  this  country  and  inspecting  officers  abroad. 
One  source  of  filter  paper  alone  is  made  use  of,  and 
agh  is  put  on  one  side  to  last  for  a  number  of  years. 
By  this  means,  continuity  is  as  far  as  possible  attained,  and 
each  fresh  batch,  or  "  mark  "  as  it  is  called,  is  standardised 
i  against  previous  issues.  By  the  courtesy  of  Dr.  Kellner  and 
Major  Nathan,  I  am  able  to  reproduce  the  records  for  the 
past  few  years  ;  but  the  following  results,  carried  out  in 
August  of  this  year  at  Waltham  Abbey,  will  illustrate  the 
system  of  testing.     It  is  observed  that  Mark  O  is  a  little 


more   insensitive  than   M  or   N.  but  iu  the  more   elaborate 
table  which  follows,  it  is  seen  to  mellow  with  age: — 

Table  I. 

Date  of  Test,  29th  August 


Gun 

cotton. 

Material. 

N 

glycerol. 

Cordite. 

Date  of 

Receipt  of 

M. 

N. 

(>. 

M. 

N. 

O. 

U. 

N. 

11. 

M. 

N. 

'I. 

Papers. 

It 

8 

21 

69 

25.11.1899 

ir, 

19 

11 

IS 

22 

21 

68 

70 

22.8.1900 
22.8.1900 

1.-, 

,0 

19 

la 

10 

12 

21 

21 

2* 

81 

SI 

83 

25.11.1899 

22  •  ig  in 

22. s. till  1(1 

lit 

17 

20 

19 

l:i 

2a 

55 

53 

25.11.1899 
22.8.1! 

2'j.s.p.iiHi 

15 

iu 

* 

:<    101  in 

22S 

21  i 

22; 

BS     68 

701 

Mean 

The  "  mixed  material  "  referred  to  in  the  foregoing  table 
is  the  same  as  the  "paste  "of  the  next  table,  and  is  in 
reality  the  mixture  of  nitroglycerin  and  guncotton  used 
iu  making  cordite.  The  more  elaborate  table  will  well 
repay  careful  perusal,  as  it  embodies  all  "standardising" 
results  from  1897. 

One  point  in  connection  with  these  records  is  that 
sensitiveness  appears  to  diminish  with  age,  while  most 
experimenters  find  the  opposite,  tin  one  point,  however, 
all  are  agreed,  viz.,  that  up  to  the  age  of  six  weeks  results 
are  erratic,  but  after  this,  for  some  reason  at  present 
unexplained,  the  papers  settle  down,  and  can  be  kept  for 
years  without  alteration. 

It  may  he  of  interest  here  to  state  that  the  paper  used 
by  the  Government,  or  at  least  the  War  Office,  is  like 
ordinary  thin  blotting  paper.  The  average  thickness  is 
0'00S2  iu.  thick,  aud  the  air-dry  weight  per  square  metre 
is  73  grms. 

My  proposal  is  that  all  engaged  in  carrying  out  this  test 
ought  to  combine  aud  have  one  source  of  supply  only,  the 
source,  whoever  or  whatever  it  is,  beiDg  under  the  direct 
control  of  an  experienced  explosives  chemist.  It  would 
also  form  part  of  my  scheme  to  buy  or  have  prepared  a 
special  lot  of  paper,  sufficient  to  last  for  at  least  five  years, 
possibly  longer.  This  central  supply  would  naturally  be 
in  a  favourable  position  for  standardising  its  papers  against 
those  of  the  various  Government  departments,  and  of 
course,  if  they  could  be  brought  to  join  in  the  federation, 
matters  would  be  still  further  simplified. 

Such,  then,  in  brief,  is  the  proposal  to  rehabilitate  the 
"  heat  test  "  in  the  eyes  of  mauy  who  even  now  look  on  it 
as  more  or  less  of  a  farce,  and  I  think  it  will  greatly  assist 
in  doing  so.  Even  in  its  new  form,  abnormal  results  will 
sometimes  be  obtained,  but  it  will  certainly  apply  to  999 
cases  out  of  ex  cry  1,000.  I  am  at  present  experimenting 
with  very  thin  sheets  of  unglazed  earthenware  instead  of 
paper,  hut  the  results  are  not  yet  sufficiently  far  advanced 
to  be  given. 

The  "  heat  test "  docs  not  claim,  as  many  think,  to 
measure  the  relative  stability  of  different  explosives.  For 
instance,  it  is  ridiculous  to  assert  that,  by  the  mere 
assembling  together  of  the  different  ingredients  which  go 
to  form  cordite,  an  explosive  is  produced  which  is  four 
times  as  stable  as  the  guncotton  used.  The  whole  matter 
is  one  of  the  physical  condition  of  the  new  explosive,  its 
state  of  division,  as  also  the  temperature  at  which  the  test 
is  carried  out.  We  know  that,  given  raw  materials,  such 
as  these  referred  to  in  the  tables,  and  a  certain  state  of 
subdivision,  a  certain  test  is  obtained.  If  the  test  is 
abnormal,  then  there  is  something  which  has  to  be  looked 
for.  The  addition  of  vaseline  altogether  alt?rs  the  physical 
condition  of  cordite,  and,  while  it  does  act  as  a  retarding 
agent  for  the  gases  of  decomposition  to  a  certain  extent, 
it  also  increases  the  toughness  and  makes  subdivision  more 
difficult. 
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Table    II. 
Comparatia  Testing  of  Heat-Teal  Papers 


y.  «  Pap  i-  received  rrom  M  oolwioh. 
with 


Previous  Supply  in  current  ase. 


glycerin. 


16  . 

11 

16 

11 

II 

.     • 

K 

16,  16 

l'.l 

K 

27.  30 

S.l 

K 

15.  its.  11. 
14.  15. 

K 

31,25 

K 

15,16,  13) 

1 

15,  16,  It 

-     Jl.  21 

- 

1 

16,  16 

21,  31 

11.1 

L.  11.1.99 

11.  H 

3.3.90 

' 

18,  11 

16,  16 

M.  6.5.99 

19,  19 

it  ■:•■ 

-  - 

I8»,l»» 

29. : 

11. 25. 11.99 

IS,  IS 

26.1.1900 

N,  26.1.00 

"I.  22  -7. 
20,  20. 

32,33,28,  SO 

1900 

N,  31.3.00 

. 

25,24,2-H 

1.7    1 

N,  2.7.00 

20.21,22 

22,21,25 

■ 

15,  10.  17 

•."J.  24.  19 

18,  19,  20 

24,24,20 

"a.lKOO 

0,25.9.00 

19,  19,20 

Mins. 


16 

211 
15 

15,  15 
15,  17 
15,  15 


17 
IS 

24 
20 

20 

83 

17 

16 

12 
11.10 

11,  12 
16,  16 


Cordite 


M  ns 


36 
60,  12.  16 

DO,  I  "2 


62,  64 

7".  71 

7v  69 

84,  81 
102,  68,  I". 
126. 
78, 7''.  16 
34  54,  60 
G8,  51.55 
70.  83,  58 


Hark 

:tnd  Bate 


H.:it  Tests  with 


Gun- 
cotton. 


Nitro- 
glycerin. 


Paste. 


L. 


I 

II 
II 

II 

s 

K 

K 
K 
K 

I. 
I, 
28.9.99 


M.3  3.911 
M,  6.5.99 
M.  26.8.99 
M,  25.11.9! 


Mins. 

it;', 

1    131 

14,  17 
16,  15 

It,  16,  16 

13,  IS,  12. 

12,  IS. 

15,  IS 

15    15   15 


15,  15 

14.  14 

16,  13 

14,  It 
19,  19 

18,  1!' 

17,  17 
17.  17.  22. 

15,  15. 
16.  15,  11 
21,  20,  21 


Mins. 
30 

27, 
:;2.  32 

:     0 
21,17 

31,  25 

2.-..  31 

2:..  27    21. 

:i7.  27,  26 
19,  19 
19.  25 

30,  29 

24^36 

26,  24 

24,  21 

31,  32,26,  27 

24,  21.  21 

21.  2",  21 

11.  1.',.  16         21.21.  19 
15,  20,  24         19.  19.  20 


.Mins. 


hi 
29 
13 

13,  13 
[3, 15 
15,  10 


17 
15 


2.1 
22 
13 


s    In 

16  11', 


* 


S3 

S2,  :,| 
911,  1112 


1;,; 
63,91 

71 
78  39 

so,  ;<; 

84,  m 

83,  tv.  102, 

105. 

7S,78  M 

>;-.  m  ... 
17.  67,  12 


In  other  cases  the  CODVCTSe  takes  place,  ami  the  heat 
test  i-  lowered.  Experience  has  shown,  therefore,  that  by 
the  assembling  of  certain  materials  a  certain  test  is  generally 
obtained,  and  is  to  be  expected.  If  it  is  lower,  instability 
may  be  looked  tor;  if  higher,  then  "  masking,"  deliberate 
or  accidental. 

The  presence  of  vaseline  in  cordite  does  not  hide 
evidences  of  instability  when  this  explosive  has  been  stored 
in  India  for  a  lime."  Hut  the  lest  docs  fall  to  a  most 
alarming  extent,  although  it  does  not  enter  into  the  scope 
of  this  paper  to  discuss  the  causes. 

Undoubtedly  the  advent  of  the  horny  smokeless  powders 
of  modern  times  has  made  it  a  little  difficult  to  give  the 
test  the  sume  scope  as  it  had  when  first  introduced  :  but 
here  again  it  is  only  a  question  of  adapting  it  in  a  common- 
sense  manlier  to  the  special  circumstances  arising.  As  a 
rule,  a  simple  explanation  can  be  found  for  every  appa- 
rently abnormal  result,  and,  in  the  accidental  retention  of 
a  portion  of  the  solvent  used  in  the  manufacture,  will 
frequently  be  found  an  explanation  of  the  trouble  ex- 
perienced. 

I  have  frequently  found  tic  heal  test  of  tl.e  interiors  of 
strain-  and  cords  to  be  quite  different  from  the  surfaces, 
and  no  doubt  this  is  common  enough.      In  cases  of  <1 

it  would   certainly   I Ivantagcous   to   have  sonic  other 

verification   test,  and   perfaap     thai    oi   Mr.  Guttmarj 
Dr.  Spica  wculd  form  a  very  valuable  adjunct  to  the  present 
test.     Most  manufacturers  know  to  then  cost  that  a  batch 
■  piosive    made   from   perfectly   stable  ingredients  will 
frequently  give  a  test  much  below   the   normal,  and  ex- 
pert! i  1I1,  in   to  assume  that   bodies  other  than 
,.i   decomposition   do   sometimes  affect  the 
papers  adversely.     What  these  bodies  are  remains  yet  to 
be  discovered,  but  the  mention  of  facts   like  these  merely 
irs  that  there  i-  still  a  field  for  research  in  this  already 
much  investigated  spb 

0  now,  when  carrying  out  a  very  com- 
prehensive series  of  experiments  in  connection  with  this 
same  subject,  I  found  that  a  very  good  check  was  to  carry 
out  the  following  test.  The  explosive  to  be  examined  was 
subdivided  a-  r  placed   in  a  U  lube,  which  was 

!ted  lor  30  minute-  in  a  water-bath  kept  at  the  requisite 
temperature.  Through  the  tub.  purified  air  was  passed, 
and  the  escaping  gases  made  to   bubble  through  absorption 


bulbs  containing  m-phenylaiuiue-diainiuc.  I  tried  iodide 
and  starch,  as  well  as  diphenylamine,  by  the  same  method, 
bat  the  m-phenykmine-diamine  turned  out  the  most  satis- 
factory. At  the  expiry  of  the  30  minutes  the  depth  of 
colour  was  ascertained  in  much  the  same  method  at 
Xessler's  test  is  carried  out :  and,  of  course,  by  doing  a  blank 
or  standard  explosive,  or  both,  a  ratio  was  established 
between  this  test  and  the  heat-test  results. 

When  all  is  said  and  done,  however,  I  do  not  think  it 
will  be  necessary  to  resort  to  a  confirmatory  test  of  tin- 
sort  in  one  case  in  a  thousand. 

DlSCDsSION. 

I  he  Chairman,  hi   inviting  discussion,  said  that  it  wa-  a 
matter  on  which  much  discussion  had  already  taken  pli 
and  it  was  of  the  utmost  importance  to  manufacturers. 

Major     Nathan    said  that   he  entirely  agreed  with  Mr. 
Cullen  as  to  the  desirability  of  having  standard  test   paper- 
made  in  some  central  establishment,  from  whence  all  in- 
terested   could    obtain    their    supplies,  for    that  would  do 
away    with  the  variabilities   incidental  to  the  manufacture 
of  test  papers  at    different    establishments,  of    which  Mr 
Cullen  had   given  examples.     In  the  old  days,  befor, 
arrangement   bad  been  come  to  with  the  Chemical  Depart- 
ment   at    Woolwich    Ihen     wen    endless    arguments    and 
1 -si   ns  as  to  whether  the  heat  tests  at  Waltham  Abbey 
or   those    at   Woolwich   were    right,  but    they    eventually 
adopted  oue   source  of  supply  for  test  papers,  and  since 
then  there  had  been  no  trouble.     It  was  a  fact  that  freshly 
I,   t,st  papers  were  not  reliable,  but  after  a  month  or 
six    weeks   they  had   settled   down,  and  remained  constant 
for  a   considerable  time.      They  had   ascertained   this   by 
employing  a  standard  explosive  and  testing  the  test  papers 
with  it,  and   they  had  found  the  results  pretty  constant. 
When   one   supply   was   nearly   exhausted   they   obtain"! 
another  supply  from  Woolwich,  and  tested  the  new  papcri 
I    against  those  previously  in   use,  with  the  results  shown  in 
Mr.  Cullen's  tables.     He  thought  that   the   heat  test  left  a 
I    great  deal  to  be  desired.     The  chief  difficulty  arose  from 
the  fact  that  they  did  not  know  what  it  was  ill  the  explosive 
that  affected  the  test  paper.     They  did  know  that  samples 
of   apparently  safe   explosives  would  give  a  very  low  heat 
test  j  for  instance,  samples  of  cordite  from  India  had  gone 
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down  to  an  alarming  extent,  alarming  only  because  the 
heat-test  figure  was  low;  but  that  explosive,  when  tested  tor 
composition  or  ballistics,  was  found  not  to  have  suffered  in 
the  slightest  degree,  aud  having  reached  the  low  point  of 
foor  or  five  minutes  it  did  not  seem  to  get  any  worse. 
lie  had  had  samples  nf  cordite  that  had  failed  to  stand 
tin-  beat  test,  and  had  then  subjected  them  to  considerable 
temperatures,  with  the  idea  that  it'  decomposition  had  set 
in  it  would  have  been  aggravated,  and  something  much 
more  alarming  would  have  resulted.  Strange  to  say,  the 
heat  test  of  those  explosives  hail  gone  up  in  the  process 
oi  heating,  perhaps  from  five  to  twenty-five  minutes. 
Therefore  it  did  not  follow  than  an  explosive  that  had 
dropped  in  the  heat  test  was  dangerous,  There  ware 
factors  which  affected  the  heat  test  which  were  still  un- 
known, aud  until  they  were  known  one  could  not  regard 
the   te^t   as    infallible.      At    the   same    time  il  was  most 

lie,  as  it  undoubtedly  did  give  an  intimation  whether 
the  manufacturer  had  thoroughly  purified  the  raw  materials 
and  the  finished  nitro-explosives.  lie  did  not  think,  how- 
ever, that  a  subsequent  drop  in  the  test  meant  that  an 
explosive  bad  gone  bad.  There  were  many  remarkable 
things  about  the  beat  test.  For  instance,  guncotton  mixed 
with  nitroglycerin  would  sometimes  stand  only  a  very  low 
lest,  though  the  tests  of  both  were  good  separately. 
separate  them  again  and  they  both  came  back  to  their 
original  heat  tots.  That,  in  his  opinion,  required  explana- 
tion. With  regard  to  the  other  tests  mentioned  by  Mr. 
I'ulleu,  the  diphenylamine  test  was  a  very  good  one  when 
applied  to  explosives  of  the  guncotton   type.     .Some  four 

ago,  when  the  question  cropped  up,  be  made  a  groat 
number  of  experiments,  and  the  diphenylamine  solution  for 
idem  was  made  by  Mr.  Guttmann  himself.  As  long  as  he 
stuck  to  guncotton  explosives  he  got  concordant  results, 
but  when  he  used  it  for  testing  nitroglycerin,  or  explosives 
containing  it,  he  obtained  neither  the  reaction  he  ought  to 
i  nor  any  consistent  results.  Subjecting  a  volatile 
explosive  to  a  heat  test  in  which  the  reagent  was  dissolved 
m    sulphuric    acid    probably  had  something   to  do  with    the 

Mulity  of  the  results  obtained.  The  inetapheuvleu- 
diamine  test  referred  to  he  had  also  tried,  and  although 
the  results  wert  claimed  to  be  four  times  as  sensitive  as  the 
Abel  test,  yet  bis  results  did  not  confirm  that  claim.  He 
fouud  that  the  heat  tests  were  much  the  same  when  testing 
guncotton  and  nitroglycerin,  whether  he  used  Dr.  Spica's 
or  the  Abel  reagent.  But  when  he  came  to  an 
explosive  like  cordite,  or  explosives  containing  much 
nitroglycerin,  the  results  differed  widely.  Of  the  three 
teats,  he  considered  the  Abel  test  the  most  reliable,  but 
is  much  still  to  be  found  out  about  the  subject. 
The  most  important  point  to  be  cleared  up,  in  bis  opinion, 
was,  what  are  the  volatile  bodies  that  affect  the  heat  test  ? 
for  it  was  evident  that  free  acid,  as  at  first  supposed,  was 
not  by  any  means  the  only  one. 

Mr.  O.  Hi  ri'MANN  said  that  Mr.  Cullen  started  by  saying 
that  the  diphenylamine  test  he  had  indicated  some  years  ago 
was  not  a  better  test  than  the. iodide  one,  and  that  his 
Statement  as  to  the  value  of  the  iodide  test  was  a  sweeping 
one.  He  (the  speaker)  begged  leave  to  repeat  that  statement 
hi  the  most  emphatic  manner.  The  diphenylamine  test  could 
not  be  bad,  because  four  Governments  had  adopted  it,  either 
i-  the  sole  test  or  to  control  others,  aud  because  the 
Hritish  Government  had  modified  the  iodide  test  so  that 
the  objections  made  to  it  were  to  some  extent  removed.  If 
there  was  a  justification  needed  for  his  statement,  it  was  to 
be  found  iu  Mr.  (Jullen's  table  No.  1.  One  had  only  to 
look  at  the  column  "  cordite  paste  "  (a  mixture  of  nitro- 
glycerin and  guncotton),  standing  only  eight  minutes,  and 
the  same,  plus  vaselin  aud  acetone,  standing  68  minutes,  to 
show  that  the  iodine  test  was  fallacious  for  smokeless 
powders.  The  acetone  and  vaselin  masked  the  heat  test, 
aud  made  it  go  up  to  ten  times  what  it  ought  to  be. 
Major  Nathan  had  said,  aud  perhaps  there  was  some 
justification  for  it,  that  the  diphenylamine  test  was  not  so 
reliable  as  he  had  expected.  He  was  quite  ready  to  admit 
that  it  had  some  faults,  and  he  had  never  claimed  to  have 
annul  the  test.  He  was  not  the  inventor,  but  had  simply 
adapted  it  to  the  purpose.  What  he  claimed  as  a  distiuct 
merit  was  not  the  invention  of  a  new  test,  but  to  have 


shown  that  the  old  one  was  bad,  and  why.  He  had  pointed 
Out  several  other  tests  which  might  be  used.  Recently  a 
foreign  Government  bad  reported  to  him  that  they  found 
the  guncotton  supplied  to  them  going  up  surprisingly  in 

the  heat  test,  which  they  could  not  explain,  until,  on  making 
an  examination,  they  found  that  the  guncotton  before  I' 
Supplied  to  them  was  dried  in  a  room  in  which  smokeless 
powder  with  acetic  ether  as  a  solvent  had  been  dried.  That 
showed  that  the  diphenylamine  test  «as  sufficient  to  reveal 
such  a  slight  difference.  He  would  not  go  very  deeply 
into  the  objections  made  by  Major  Nathan  ;  personally,  lie 
owed  a  great  deal  to  that  gentleman  for  his  support  in  the 
early  investigations,  lie  had  given  him  every  opportunity. 
and  had  assisted  him  to  the  fullest  extent.  A  paper  was 
published  in  1H7!)  by  General  Hess,  who  had  occupied 
himself  very  much  with  the  heat  tests  of  various  descrip- 
tions. In  that  paper  were  stated  the  advantages  and 
defects  of  the  heat  tests  ;  aud  all  that  General  Hess  said 
20  years  ago  still  held  good.  Major  Nathan  had  said  that 
he  found  the  diphenylaniiue  test  good  for  testing  the  prime 
materials,  but  failed  when  he  came  to  cordite,  because  it 
gave  such  extraordinarily  low  results  ;  this  was  exactly  the 
reason  why  the  diphenylamine  test  was  good  and  the  iodide 
test  bad.  Major  Nathan  thought  the  vaporised  nitro- 
glycerin was  decomposed  by  the  sulphuric  acid  used  for 
dissolving  the  diphenylamine,  but  it  was  very  strange  that 
powders  made  with  ether  alcohol  gave  identical  results 
with  both  tests,  whilst  whenever  a  masking  solvent  like 
acetone  or  acetic  ether  was  used,  a  decomposition  theory 
was  necessary  to  explain  the  enormous  discrepancies.  He 
wished  briefly  to  meutiou  the  present  state  of  the  question. 
The  first  man  who  made  a  test  based  on  the  development 
of  nitrous  acid  on  heating  was  Sir  Frederick  Abel.  Very 
shortly  after,  the  then  Captain  Hess  made  a  test  by  which 
he  aspirated  air,  very  much  in  the  way  Mr.  Cullen  had 
described,  through  a  bottle  containing  iodide,  then  through 
a  tube  with  the  explosive,  theu  allowed  it  to  bubble  through 
a  solution  of  iodide  and  observed  the  first  appearance  of 
the  colour  reaction,  then  the  formation  of  a  rinLr,  and  theu 
coloration  of  the  whole  liquid.  Later,  he  heated  the  ex- 
plosives at  high  temperatures,  and  observed  them  from  a 
distance  through  a  telescope,  and  noted  the  time  in  which 
coloration  took  place,  and  also  the  time  of  explosion.  Still 
later,  but  based  on  the  same  idea,  lie  proposed  that  ex- 
plosives should  be  heated  at  75~  under  pressure,  and  for 
so  long  that  perfect  decomposition  took  place  or  an 
explosion.  He  published  tables  show'ing  remarkable  differ- 
ences which  could  not  be  explained.  Guncotton  was  found 
to  stand  the  test  for  an  incredibly  long  time — 600  miuutes 
— whereas  dynamite  would  stand  ouly  1  j.  Within  the  last 
few  years,  probably  because  all  the  other  heat  tests  failed, 
the  French  Government,  and  also  the  Dutch  Government, 
had  heated  the  explosives  up  to  130°  C,  exposing  the 
vessels  to  that  temperature  iu  a  sand  bath,  or  otherwise, 
and  noting  the  time  iu  which  the  brown  fumes  would 
appear.  That  time  was  sometimes  days,  sometimes  hours. 
The  inherent  fault  of  that  plan  was,  that  it  was  very  difficult 
to  maintain  the  same  temperature  for  days  and  days,  and 
to  make  sure  of  observing  it.  Quite  recently  a  new  method 
had  been  devised  by  the  Central  Institution  for  Technical 
Research  at  Neu  Babelsberg,  instituted  by  half  a  dozen 
manufacturers  of  explosives,  mostly  of  the  Nobel  group, 
aud  which  laboratory  was  under  the  direction  of  Professor 
Will.  They  heated  the  explosive  to  135°  C,  probably  in 
arayl  alcohol,  the  boiliug  point  of  which  is  137J  C,  aud 
collected  the  gas  iu  the  usual  way,  measuring  the  time  iu 
which  it  was  developed  and  the  quantity  developed  in  a 
certain  time.  That  was  rational,  and  gave  a  true  indication 
of  the  possibility  of  an  explosion  through  decomposition, 
but  at  the  same  time  it  is  not  a  test  adapted  to  the  actual 
conditions  of  storage.  On  the  other  hand,  when  one  heated 
an  explosive  to  70",  they  did  not  get  au  indication  of  actual 
decomposition,  but  generally  an  indication  that  there  were 
certain  impurities  iu  it.  With  guncotton  and  similar  ex- 
plosives which  bad  a  low  heat  test,  after  being  kept  for  a 
long  time  the  test  improved,  ivhilst,  again,  other  explosives 
decomposed.  When  oue  heated  to  135°,  which  was  neariug 
the  point  of  explosion,  one  had  a  possibility  of  a  quick  and 
reliable  test,  in,  say,  30  or  40  minutes.     He  considered  the 
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-   ii.  i   yel  exactly  defimd;  more  experiments 

to  be  made;  poariblj   both  tests  would  have  to 

bioed.     wti.it  w.,s  wanted   was  ■  quick   means  of 

g  whether  an  explosive  was  suitable  01  not,  and  a 

not  bo  bound  to  sliow  fallacious  results, 

as  the  present  one  did  in  so  many 

Mr.    W.    V.    Bbid   said   that   he  considered    the    last 

remarks   made  by    Mr.   Gottmann  of    great   importance, 

.  taken  in  conjunction  with  what  Major  Nathan  had 

said,  thev  showed  a  possibilitj  of  obtaining  reliable  tests. 

that  the  test  jost  described  was  reliable, 

if  one' heated  an  explosive  to    very  much  above  the 

temperature  it  would  ever   be  exposed  to  in  practice,  it 

would    be    subjecting    it    to   conditions   which   were    not 

natural.     The  same  thing   had  been  done   with  Portland 

cement :  it  was  heated  to  a  temperature  that  it  would  never 

require,  and  fallacious  results  were  obtained.     The  heat  test 

introduced  into  the  explosives   industry  required   modifica- 

•one  really  did  not  know   upon  what    the   test    was 

and  bethought  it  was  rather  hard  upon  manufacturers 

that  thev  should  be  bound  by  a  test  that,  atler  all,  inighl  be 

us.     He  believed  it   was  in   some  cases  absolutely 

fallacious.        He    had    had    explosives    prepared     with    the 

greatest  care,  and   had   subjected  them    to  all   sorts  of 
conditions,  and    they    would    not    explode   under   practical 
and  yet  they  would  be  condemned  by  the  heat  test. 
Even  the  distinguished  author  of  that  test  was  unable  to 
bod  the  connection  between  the  test  and  the  danger  of  the 
explosive.        With     regard    to    the    conditions     of    testing, 
Mr.   Cullen    had    given   a   large    number  of  figures,  which 
represented    much   work    done   by  himself  or   at  Waltham, 
and  he  (the  speaker)  was    very  loth  to  find  fault   with 
anything  which  represented  so  much  labour,  but  he  could 
not  see  that  the  figures  were  of  any  earthly  use  to  anybody 
who  read  them.     The    various    test    papers   employed   were 
represented  by  letters  with  no  reference  to  their  composition. 
It  Mr.  Cnllen  could  give  any  information  with  reference  to 
the  papers  themselves,  some  estimation  of,  say,  the  chlorine 
in   them,   which   no   doubt    was  very    olten    present,   and 
i.lv  went   off   after   some   time,  or  if   he  gave  the  per- 
centage  of  pure  cellulose  in  the  papers,  or  any  other  means 
of  identification,  they  would  be  useful.     With  regard  to  the 
impurities  in   the    papers,  they  were   very  likely   due  to  the 
bleaching  of  the    pulp,  and    that    was   corroborated  by  the 
well-known  fact  that  the  thick  papi  rs  gave  a  worse  test  than 
the  thin  ones.     The    fact  had    long   been    well  known  that 
different  papers  gave  different  results.      He  understood  that 
the  chief  point  Mr.  Cullen  wished  to  advocate   in  his  paper 
was    that   there   should   be  a    place   where  uniform  paper 
could  be  procured.      that  was  a  most  difficult  tiling  to  bring 
about:  but  perhaps  it  could  be  arranged,  and  it  would  be  a 
great  benefit  to  those  who  had  to  use  them.     There  was  a 
firm   on    the    Continent    which  guaranteed   their  paper  as 
absolutely    pure,    hot    if    compared    with     some    English 
papers    it     might   be     Found     thai     the     English     papers 
c.inie  out  at  tin-  top.      What    was    wanted  was  not  so  much 
absolute   purity   as   uniformity,  and   if  Mr.  Cullen    could 
secure  that  it  would  be  a  good  thing.     He  himself  was  not 
sure  thai  paper  was   the  best   tiling  :bat  could  be  used  for 
the  purpose     If  it  were  possible  to  get  the  reagents  on 
another  substame  they  might  eliminate  one  of  the   greatest 
sources  ol  irregularity.     He  hoped  the  investigation   would 
not  stop   until   some  relation  had  been  found  between   the 
explosive  and  the  tc-t. 

Mr.  II.  ijk  M.i-imiiii.  said  that  no  doubt  a  number  of 
members  present  were  not  able  to  follow  the  discussion,  as 
he  himself  had  found  to  be  the  case  on  previous  occasions 
when  no  explanatory  remarks  had  preceded  a  paper  on 
a  subject  with  which  he  was  not  acquainted.  He  would 
perhaps  be  allowed  to  explain  that  in  examining  an 
explosive  by  the  heat  test,  it  was  placed  in  n  finely  divided 
condition  into  a  test  tube,  and  suspended  over  it  was  starch 
iodide  of  potassium  test  paper  prepared  in  a  prescribed 
manner.  The  explosive  vma  then  heated  and  kept  at  a 
fixed  temperature,  and  the  test  consisted  in  no  coloration 
appearing    within    a  i    time.     If   the    coloration 

appears  prior  to  the  time  fixed,  the  explosive  is  regarded  as 
dangerous.  The  list  was  first  applied  to  guncottou  and 
dynamite,   then  to  blasting  gelatin   and   so-called  gelatin 


explosives,  and  lastly  to  cordite.     An  explosive  which  did 

not  stand  the  test  was,  as  already  remarked,  considered 
ions,  aud  in  sonic  countries  it  was  thrown  into  the  sea. 
1  .  as  Major  Nathan  bad  remarked,  the  fact  that  an 
explosive  did  uot  staud  the  te-t  w  as  not  an  indication  of 
its  dangerous  nature,  there  ought  surely  to  be  a  change  iu 
the  test,  or  considerable  hesitation  on  the  part  of  the 
authorities  to  destroy  large  quantities  of  valuable  mer- 
chandise. 

Mr.  J.  M.  Thomson  said  that  wbeu  one  began  to  speak 
of   the   heat   test    one   had   to   be   very    careful    to   avoid 
dogmatism.      There   were   so   many  things  which  affected 
the  question  that  one  could  not  speak  confidently.     For- 
tunately, Mr.  Cullen's   paper  had   not  raised  id  itself  any 
questions  that  might  teud  to  discussion  to  any  great  extent. 
He  quite  agreed  with  Mr.  Cullen  that  so  long  as  the  heat 
test  was  used  as  a  standard  for  explosives  a   central  supply 
would  be  a  good  thing,  and  would  do  away  with  many  of 
the  varying  results  shown  under  the   present  system.     The 
difficulties  of  the  heat    test  were   not   new.     For  20  years 
past — for  so   long  as  dynamite  had  been   manufactured — 
those  difficulties   had  cropped  up.     Even   when  carbonate 
of  ammonia  had  been  present   in  the  dynamite  a  very  low 
heat  test  would  often  occur,  and  therefore  was  not  due  to 
any  acid  present  in  the  substance  or  in  the  atmosphere  of 
the  tube,  so  that  one  was  forced  to  the  conclusion  that  it 
was  volatile  nitro  bodies  which  affected  the  iodide  of  starch 
paper.     So   far   as   the   heat    test   by   dipheuylauiine   was 
concerned,  there  were  many  tests  made  severjl  years  ago 
on  the  suggestion  of  Mr.  Guttruann,  and  it  was  pointed  out 
that  they  applied  very  well  to   guncottou,  but  when  used 
for  nitroglycerin,  which  was  to  some  extent  volatile,  the 
dipheuylamine   paper  could   not   be  relied  on.     That   was 
accounted  for  by  the  fact  that  the  diphenvlamine  was  in 
dilute  sulphuric   acid  solution,  so   that  when  the  volatilised 
nitroglycerin  came  in  contact  with  it  a  reaction  took  place. 
If  that  were  the  case,  it   might   be  taken   to  apply  also  to 
cordite  as  well  as  to  nitroglycerin,  and  he  believed  the  heat 
test  of  cordite  approximated  very  closely  to  that  of  nitro- 
glycerin.    The  question  therefore  arose  as  to  whether  they 
could  depend  upon   this  heat   test,  or  whether  they  should 
look   upon  it  with   a  certain  degree  of  suspicion  as  being 
affected  by  the  volatile  nitroglycerin.     He  considered  that 
so  long  as  the  heat  test  was  used— and  they  had  nothing 
belter  at  the   present  time — they  were  greatly  indebted  to 
it,  and  especially   for  its   services   iu  the   past.     No  doubt 
some  other  test  would  be  discovered,  and  the  sooner  the 
better ;   but  one  had  to  be  very  careful  in  casting  aside  a 
test  of  putity.     He   understood  that  with  the  present   test 
the  standard  of  minutes  for  each  explosive  was  based  on 
ti -Ms  of  samples  of  the  explosive  which  had  been  prepared 
from   carefully   purified   materials,   a    fair    margin    being 
allowed  for  manufacturing  conditions.     He  considered  that 
at  present  they  were  quite  justified  in   relying  on  the  heat 
test  so  far  as  it  went,  and  he  hoped  that  some   better  test 
would  soon  be  forthcoming. 

The  Chairman  said  that  he  would  not  like  it  to  be  thought 
that  the  meeting  was  opposed  to  the  application  of  either 
Abel's  heat  test  or  modifications  of  the  same.  Every 
manufacturer  of  explosives  must  acknowledge  that  the  heat 
test  bad  been  of  inestimable  service  ;  that  until  the  heat  test 
was  introduced  and  enforced,  the  manufacture  of  high 
explosives  bad  been  on  a  most  insecure  footing,  and  thai 
only  by  its  continuous  use  had  the  high  security  of  mauti- 
are  of  explosives  become  possible.  At  the  same  time  it 
appeared  to  him  that  the  time  was  approaching  for  an 
alteration  in  the  test,  aud  he  believed  that  the  discussion  that 
evening    would   assist   to    that   end.     The    discussion   had 

si what  strayed  from  the  main  point  which  Mr.  Cullen 

had  brought  before  them,  namely,  that  while  iodide  paper 
was  to  be  used,  there  should  be  one  uniform  supply  of  the 
test  paper  for  the  whole  country.  Mr.  Reid  had  lightly 
touched  upon  the  question  whether  paper  was  a  desirable 
substratum  for  the  iodide.  He  (the  Chairman)  equally  had 
his  doubts  on  that  point.  The  text-book  knowledge,  that 
paper  consisted  of  cellulose,  should  be  disregarded,  and  it 
should  be  recognised  that  paper  contained  substances  liable 
to  alteration,  whereby  the  sensitiveness  of  the  reagent  might 
be  altered.     It  did  uot  follow  that  because  a  large  stock  of 
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uniform  paper  might  be  obtained  for  the  purpose  of 
preparing  heat-test  papers,  that  stick  would  be  of  the  same 
nature  after  a  lapse  of  years.  A  substance  less  liable  to 
alteration  should  be  sought  after. 

Mr.  \\  .  Coixkn,  in  reply,  said  that  he  considered  that  the 
Chairman  had  struck  the  keynote  in  his  last  remark,  as 
the  discussion  had  wandered  away  from  the  original 
purpose  of  the  paper,  which  was  simply  to  make  the  best 
of  a  test  which  admittedly  had  detects.  He  did  not  think 
that  the  heal  tesl  as  at  present  carried  out  was  altogether 
a  bad  one.  After  3D  years'  experience  it  was  the  best  they 
had.  and  it  might  be  another  20  years  before  a  better  test 
came  into  use.  He  had  conducted  many  thousands  of 
those  tests,  and  had  found  that  ooe  pot  very  much  into  a 
circle  in  carrying  out  experiments  of  the  sort.  Mention 
hail  been  made  or  the  point  of  explosion  as  an  indication 
of  the  stability  of  an  explosive,  but  exhaustive  experiments 
hail  shown  this  to  be  quite  fallacious,  and  no  ratio  had 
ever  been  established  between  it  and  anv  other  recognised 
method.  Mr. Guttmann  had  referred  to  Hess's  work.  He 
WW  not  familiar  with  it,  but  it  seemed  wry  similar  to  that 
of"  Abel  on  guncotton,  which  formed  the  subject-matter 
of  communications  to  the  Royal  Society  20  years  ago. 
Abel  heated  guncotton  at  various  temperatures  in  vacuo,  \ 
collected  the  pases,  and  observed  the  amount  given 
oft"  in  a  certain  time.  The  experiments  sometimes  took 
week-  and  sometimes  months,  but  one  could  not  wait 
for  six  weeks  in  a  manufacturing  works  in  order  to  know 
whether  an  explosive  was  suitable  or  not.  They  must  be  able 
to  obtain  a  result  in  half  a  day.  Mr.  Keid  considered  it  would 
be  dittieult  to  get  manufacturers  to  combine.  He  might  say 
that  already  most  of  the  manufacturers  had  agreed  to  the 
proposal,  and  were  very  thankful  for  it.  He  was  very  ' 
Sorry  Dr.  Dupre  was  not  present,  but  the  scheme  had  his 
hearty  approval,  as  also  that  of  Dr.  Kcllner.  He  could  not 
with  Mr.  Reid  that  the  tables  shown  were  not  in- 
gible.  The\  certainly  required  a  little  stu  ly,  which 
would  repay  the  trouble.  After  all,  the  heat  test  did  not  ' 
pretend  to  indicate  the  relative  stability  of  a  number  of 
explosives,  and  a  most  important  point  about  it  was  that 
the  physical  condition  was  a  function  of  the  utmost  moment. 
In  one  instance  in  the  tables  the  two  bodies,  guncotton  and 
nitroglycerin,  had  been  brought  together.  The  former  I 
possessed  a  heat  test  of  14  and  the  latter  20;  combined 
they  gave  an  average  of  8  ;  but  that  Has  because  the  surface 
exposed  in  the  one  case  was  very  different  from  the  other. 
The  heat  test,  as  at  present  carried  out,  was,  iherefoie, 
among  other  things,  in  a  great  measure  dependent  on  the  ; 
physical  condition  of  the  explosive.  One  could  Dot  assume 
that  because  the  cordite  stood  68  minutes  as  against  eight 
minutes,  that  it  was  nine  times  as  stable,  for  the  physical 
conditions  were  altogether  different.  The  same  applied  to 
dynamite,  Nitroglycerin  would,  as  a  rule,  stand  the  test 
for  in  minutes  ;  dynamite  would  seldom  stand  more  than  10 
or  12  minutes.  In  his  opinion,  that  was  principally  because 
the  physical  state  was  altered.  Replying  to  Mr.  Keid,  he 
might  say  that  all  the  tests  shown  were  made  with  the  one 
paper.  He  rather  regretted  that  the  discussion  bad  strayed  j 
away  from  the  main  point  which  he  had  intended  to  ' 
bring  out. 

i¥lanrljfstrr  Section. 


Meeting  held  on  Friday,  January  lllh,  1901. 


DR.    J.    GROSSMANN    IX    THE    CHAIR. 


PATENT  LAW. 

BY    IVAN    LEVINSTEIN. 

In  March  1900  I  addressed,  as  delegate  of  the  Manchester 
Chamber,  the  Associated  Chambrrs  of  Commerce  of  the 
United  Kingdom,  on  the  defects  of  our  patent  laws. 

The  meeting  unanimously  resolved  that  preliminatv 
examination  into  novelty  was  desirable.  In  the  same 
month  I  read  a  paper  on  the  same  subject  before  the 
Manchester  Section  of  our  Societv,  when  resolutions  were 


passed  in  favour  of  preliminary  examination,  patents  of 
addition,  and  amendment  of  section  IS  of  the  Patent  Act 
of  18*3. 

This  paper,  with  some  additions,  was  issued  in  pamphlet 
form  by  the  Manchester  Chamber  of  Commerce,  after  the 
Hoard  of  Din  etors  hid  placed,  by  special  resolution,  the 
imprimatur  of  the  Chamber  upon  it,  certifying  thereby  its 
approval  ai.d  adoption. 

In  deference  to  these  important  representative  bodies. 
I  cannot  ignore  a  paper  by  Mr.  C.  D.  Abel,  which  was  read 
before  the  Manchester  Section  in  December  last  year. 

A  lew  years  ago,  Mr.  Abel  published  a  paper  in  which 
he  was  anxious  to  prove  what  other  patent  agents  have 
attempted  before  and  after  him,  viz.,  that  preliminary 
examination  into  novelty  was  not  desirable,  and  that  it  did 
not  conduce  to  confer  greater  security  on  German  patents. 
He  supported  his  argumeuts  by  certain  figures  showing 
that  the  proportion  of  litigated  patents  to  annulled  patents 
was  practically  the  same  in  both  counties  ;  in  England 
29 :  13,  and  in  Germany  102:43.  I  challenged  his  figures, 
as  well  as  his  conclusions,  and  gave  some  reasons  for  my 
objection,  which  I  now  briefly  repeat  : — ■ 

(1)  Probably  half  the  patents  granted  in  this  country 
are  not  worth  fighting  for. 

(2)  Patent  litigation  for  a  man  of  small  capital  spells 
ruin. 

(3)  Patent  litigation  in  Germany  is  cheap  ;  if  an  in- 
ventor or  manufacturer  believes  that  an  injustice  has  been 
done  to  him,  redress  is  open  to  him,  even  if  possessed  of 
only  small  means. 

(4)  That  Mr.  Abel  does  not  take  account  of  the 
respective  life  of  British  and  German  patents. 

Mr.  Abel  now  says  my  first  reason  is  only  an  assertion  ;  mv 
second  he  accepts  as  true,  hut  adds  "  wisely  so  "  ;  to  the  third 
he  rejoins  that  German  litigation  is  "  cheap  and  nasty  "  ; 
to  the  fourth  he  attempts  to  give  some  explanation. 
I  contend  that  he  has  not  disproved  any  of  these 
assertions 

Puttiug,  however,  aside,  for  the  moment,  my  reasons,  and 
assuming  for  the  purpose  of  argument  that  Mr.  Abel's 
figures  are  correct  and  represent  a  fair  average  of  years, 
even  then  his  conclusions  as  to  the  security  of  German 
patents  will  be  fallacious.  Mr.  Ahel  says  that  I  have 
overlooked  the  main  point  of  his  argument,  that  the 
proportion  of  litigated  patents  to  annulled  was  practically 
the  same  in  hoth  countries.  It  does  not  matter,  however, 
whether  they  are  the  same  or  not  ;  the  greater  security 
or  belter  tiile  of  a  German  patent  lies  in  the  fact  that 
out  of  about  15,000  applications  to  the  German  Patent 
Office,  less  than  6,000  aie  granted.  It  is  this  weeding  out 
of  9.000  patents  by  preliminary  examination,  carried  out 
by  a  competent  court,  that  enhances  the  value  of  a  German 
patent. 

I  will,  however,  further  show  that  little  rt  Trance  can  be 
placed  on  Mr.  Abel's  figures  and  conclusions,  and  for  this 
purpose  I  reproduce  his  own  table,  and  another  table 
compiled  from  official  sources.  This  latter  table  goes  a 
little  further  back  than  Mr.  Abel's.  In  covers  1896,  the 
year  selected  by  him,  and  four  years  preceding.  1  point 
out,  however,  that  my  table,  for  obvious  reasons,  has  been 
somewhat  differently  arranged  from  Mr.  Abel's.  I  do  not 
show  patents  litigated  nor  patents  partially  invalidated,  as 
no  reliable  statistics  exist,  and  can  only  be  at  the  best 
guesswork.  Our  leading  authority  in  this  country  is  the 
official  report  of  pateut  eases,  but  this  publication  only 
reports  decided  cases  of  public  interest,  and  a  good  deal 
of  patent  litigation  is  carried  on  without  coming  into 
court. 

It  is  also  misleading  to  classify  under  one  heading  patents 
wholly  or  partially  invalidated. 


Mr. 

Abel's  Table- 

—Patents,  1896. 

Great  Britain. 

Germany. 

14,105 
29 
13 

5,410 

1112 
43 

Patents      wholly 
invalidated. 

or     partially 

u 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[Jim. . Si,  I'.hu. 


Tabli  compiled  from  German  Official  Sources  for  1891 
(o  1896. 






Patents        invalidated, 
iding         patents 
withdrawn. 


ISM.       1S9S. 


1890. 


10 


1 1. 265 

ii.".;t 

115.063      16,486 
M10 
18 


It  will  be  seen  from  the  official  table  that  33  patents  were 
withdrawn  and  invalidated  in  iS'.n;,  Mr.  Abel's  year,  whilst 
the  average  for  the  four  preceding  rears  is  less  than  half  of 
this  Dumber,  n:.,  15*5  per  annum. 
I  leave  it  to  Mr.  Abel  to  explain — 
(1)  Why  he  ha-  piekedout  for  hi-  arguments  the  year 
1896. 
Whether  or  not  any  fair  or  reliable  conclusions  can 
be  drawn  from  a  single  year's  patent-  statistics. 
(3)  What   value  can   be  attached   to   bis   statistic-    for 
patents   partially    invalidated    and    for    patents 
litigated. 

Mr.  Abel  having,  in  his  opinion,  disposed  of  my  criticism 
of  his  figures  and  conclusions,  contributes  some  informa- 
tion aboul  German  patent  law;  and  to  make  this  tin. re 
forcible  he  refers  to  bis  lifelong  experience.  This  does 
not,  however,  mean  much,  as  the  German  patent  la»  has 
existed  onlj  since  1877)  whilst  the  nevi  German  patent 
law,  which  can  only  be  the  one  under  discus-ion,  has  only 
been  in  force  since  October  1891. 

In  1886  the  German  Government  appointed  a  com- 
mission consisting,  not  only  of  a  few  Government  Officials, 
patent  agents,  and  patent  counsel,  similar  to  that  recently 
appil  ,   but   including, besides,   members    of  the 

Patent  I  Iffiee,  men  eminent  in  science  and  largely  interested 
in  trades  and  industries,  and  also  technical,  industrial,  and 
scientific  i  xpi  rts,  This  commission  was  appointed  for  the 
purpose  of  advising  the  Government  to  amend  the  law  of 
i-::.  It  i-  interesting  and  important  to  state  that  it  was 
the  unanimous  opinion  of  this  commission  that  preliminary 
.  samination  should  be  retained.  The  new  patent  law  of 
1891  is  a  material  improvement  over  that  of  1877.  It  is 
not  a  mere  addition  or  enlargement  of  the  latter,  but,  as 
expresslv  stated  in  the  preamble,  is  an  entirely  new  Act. 

Now,  Mr.  Abel  is  eminent  in  his  profession.  He  is  a 
member  of  a  firm  occupying  a  high  position  among  patent 
agents.  He  ought  to  be  well  aware  of  the  sources  from 
which  reliable  information  on  German  patent  law  and 
procedure  can  be  obtained  ;  yet  he  says:  "  In  the  first  place 
when  a  patent  action  is  commenced  in  the  Landgericht 
(countv  court)  where  the  patentee  is  domiciled,  both  parties 
to  the  suit  are  obliged  to  employ  a  barrister  appointed  to 
that  particular  court,  and  no  other.  Another  feature  of 
German    litigation    is   that   only   written    evidence    ran    be 

produced  in  court,  and  the  assi rs'  and  lawyers' reports 

have  to  be  in  writing,  the  payment  for  such  report-  being 
;,t  tl,    rate  ol  -'     per  hour  occupied." 

Most  oi  these  statements  an-  absolutely  erroneous. 

rl)  The  Landgericht  does  not  correspond  to  our  count) 

court;  it  is  a  higher  it.  consisting  of  a  president   and 

foti i  I  ■  the  Landgericht.  for  example,  in  Berlin, 

about  500  qualified  barristers  are  admitted.     The  employ - 
i  barrister  attached  to  thi-  court  i-  therefore  no 
hardship, and  the  whole  procedure  is,  aftei  all,  not  dissimilar 
to  our  own  pracl 

It    ;■    rj 1 1 it--    inco                state    that    only    written 
evidence  can  be  produced  in  court.     In  an  action   before 
the  Patent  Office,  Keichsgericht,  oi    Landgericht,  the   plain- 
tiff, as  «'ll  as  the  defendant,  maj    personally  appear  to 
■  ther  with  tln-ir  witnesses 1  experts. 

(3)  It  is  also  quite    i  ite    thai    assessors 

and  lawyers  are  paid  at  thi  per  hour.    Barristers 

in  Germany  are  feed  proportionate!}  to  their  professional 
-landing.  of  the  case   upon  which 

ihej  an  ei  pged 


I  now  come  to  Mr.  Abel's  illustration  of  the  Gerroil 
method  of  litigation,  of  which  he  says  "  that  this  is  positive 
evidence  of  the  absence  of  security  of  a  German  patent." 

It  is  the  Schlich  case  which  he  cites.  1  submit  that  tins 
illustration  is  unfortunately  chosen,  as  it  proves  nothing 
more  or  less  than  the  security  of  a  German  patent,  whiot 
i-  the  very  reverse  of  Mr.  Abel's  contention. 

The  patent  was  granted  to  Schlich  by  the  iiist  division  of 
the  Patent  Office.  Schlich  brought  an  action  for  infringe- 
ment  of  his  patent  against  a  manufacturing  firm.  The 
defendant  thereupon  applied  to  the  second  division  of  the 
Patent  Office  for  an  annulment  of  Schlich's  patent  on  the 
ground  of  want  of  novelty.  The  defendant  succeeded. 
Schlich  thereupon  appealed  against  this  decision  to  the 
Reichsgericht,  which  quashed  the  decision  of  the  second 
division  and  upheld  the  patent. 

Mr.  Abel  then  cites  the  well-threshed  out  illustration  of 
tin  Siemens  case  against  the  German  system  of  examine 
tion,  but  this  illustration  is  also  unfortunately  chosen.  \t 
the  Siemens  ease  has  been  so  often  wrongly  quoted  by 
patent  agents  and  others  as  a  blot  on  the  German  system 
of  preliminary  examination,  it  may  be  useful  information 
to  our  members  to  briefly  refer  to  the  various  single 
German  States  prior  to  the  establishment  of  German 
patent  law. 

Most  of  the  single  German  States,  before  the  foundation 
of  the  German  law,  had  their  own  patent  laws.  Kor 
example.  Prussia  established  patent  laws  in  the  yeai 
Bavaria  in  lS^o.  Wuitemberg  in  1836,  Saxony  in  1858, 
The  laws  of  each  of  these  States  differed  from  each  other, 
and  each  of  them  was  widely  different  from  German  patent 
law.  The  patent  laws  of  the  various  Slates  have  beet 
defunct  since  1877.  The  German  patent  law  of  1X7",  as  ! 
have  already  stated,  has  been  replaced  by  the  law  of  1891. 
The  procedure  of  the  defunct  Prussian  law  was  most 
arbitrary.  The  grant  for  inventions  of  great  importance 
was  often  refused  whilst  smaller  ones  were  accepted.  M\ 
personal  experience  dates  back  to  1864,  when  I  obtained 
a  patent  in  Prussia.  It  is  this  defunct  Prussian  law  which 
has  been  probably  confused  by  Mr.  Abel  and  other  op 
ponents  to  preliminary  examination  with  German  patent 
law. 

(inly  recently  Mr.  Lloyd  Wise,  the  well-known  patent 
agent,  in  a  paper  read  before  the  London  Section  and 
published  in  our  Journal,  November  1900,  on  preliminary 
examination  into  novelty,  said  :  "  It  is  almost  superfluous  to 
recall  the  facts  that  in  Germany  patents  were  refused  for 
the  Bessemer  process  and  for  the  Siemens  regenerati\t 
furnaces."  Mr.  A  G.  Bloxam,  who,  I  believe,  is  also  eii- 
gaged  as  a  patent  agent,  said  in  the  discussion :  "  Mr.  Wise'l 
interesting  reference  to  the  celebrated  case  of  Siemens  was 
most  apropos."  | 

But  from  the  facts   already  stated  it  is  quite  evident  that 
there   never   was  a  German  patent    refused  to  either  Mr. 
Siemens  or  Mr.  Bessemer  by  the  German  Patent  Oft) 
tinder  German  law. 

Mr.  Siemens'  application  for  his  regenerative  furnace 
made  more  than  '>'>  years  before  the  existence  of  the 
German  patent  law,  and  Bessemer  about  20 years  previouj 
to  it.  It  is  therefore  waste  of  energy  on  the  part  of  our 
patent  agents  to  eite  these  cases  against  preliminary 
examination  as  carried  out  by  the  German  law. 

1  have  been,  since  its  existence,  and  1  am  now,  constant!} 
in  contact  with  the  German  Patent  Office.  I  fought  ml 
own  battles,  and  I  have  personally  pleaded  before  it.  My 
experience  i-  that  it  is  now  of  very  rare  occurrence  thai 
patents  an-  refused  which  contain  any  novelty,  provided 
that  on.-  perseveres,  and  also  fully  replies  to  the  opposition 
raised  by  those  interested. 

In  my  pamphlet,  however,  I  was  not  so  much  concerned 
to  prove  the  superiority  of  the  German  patent  system) 
although  1  do  consider  it  as  the  best.  On  the  other  hand, 
1  concede  that  preliminary  examination  is  a  controversial 
subject  ;  but  every  unbiassed  student  of  patent  law  will 
agree  with  me  that  the  want  of  conformity  existing  be- 
tween our  laws  and  those  oi'  our  industrial  rivals  is  doing 
:in  incalculable  harm  to  our  trades  and  industries. 

For  example,  the  grant  of  a  patent  to  a  foreign  applicant 
which  has  been  refused  to  him  by  his  own  country,  benefit) 
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the  foreign  country  at  oui   •  spensc,  the  loss  to  n*  being 
proportionate  to  die  value  of  tlie  invention. 

That  the  patent  laws  of  Germany  have  been  of  the 
greatest  possible  aid  to  the  growth  and  development  of 
German  industries  is  freely  admitted  by  those  who  know 
the  facts. 

It  is  only  recently  that  Privy  Councillor  I>r.  Otto  Witt, 
the  eminent  Professor  of  Technology  in  the  Charlot- 
mhurg  High  School,  said  in  bis  very  admirable  report  on 
thecolleetive  chemical  exhibits  of  Germany:  "  The  beneficial 
effects  which  the  German  patent  laws  have  exercised  on  the 
development  of  German  industries,  particularly  of  the 
ohemical  industries,  are  simply  incalculable."  I  wish  the 
Mine  could  be  sai.l  of  our  patent  laws. 

I  am,  however,  not  in  the  least  sanguine  that  we  shall 
easily  succeed  in  getting  preliminary  examination  intro- 
duced, as  it  wouhl  be  costly.  Our  present  Government  is 
:.1\  saddled  with  financial  burdens,  and  any  addition 
to  these  would  no  doubt  be  strenuously  objected  to,  especi- 
ally if  there  were  the  slightest  opposition.  The  consequence, 
therefore,  will  be  that  speculative,  bogus,  bluff,  and  block 
patents  will  be  taken  out  as  hitherto,  to  the  great  disad- 
vantage to  inventors  and  manufacturers  alike.  The  title  of 
an  English  patent  will  continue  to  be  valueless  until  esta- 
blished in  a  court  of  law  ;  extortion  and  abuse  will  continue 
to  Boorish  to  the'detriment  of  our  traders. 

i  In  question  then  arises,  Can  no  means  be  devised  te. 
amend,  at  least  to  some  extent,  this  deplorable  state  of 
things?  Is  ii  within  the  range  of  practical  politics  to 
ameliorate  the  disadvantages  under  which  we  are  labouring  ? 
1  am  quite  alive  to  the  fact  that  to  carry  any  proposed 
amendment  it  must  meet  the  interests  of  bond  fide  inventors 
and  manufacturers;  it  must  not  be  diametrically  opposed 
to  the  interests  of  patent  agents  and  counsel,  and  it  must 
not  seriously  complicate  the  present  machinery  of  patent 
ition. 
I  submit  to  you,  with  some  diffidence,  some  suggestions 
which,  if  carried  out,  will,  ill  my  opinion,  amend  the  present 
chaotic  state  of  our  law. 

(1)  That  ill  all  patents  which  cannot  be  defined  by 
drawings  an  applicant  shall  be  permitted  to  claim  in  one 
patent  only  one  single  substance  or  compound,  and,  if 
demanded  by  the  Patent  Office,  he  shall  deposit  samples 
or  specimens  of  his  invention. 

1 .'hat  every  patentee  shall  mark  each  article,  en- 
tile package  in  which  said  article  is  made  up  and  sold, 
"  patented,"  together  with  the  number  of  reference  to  the 
patent  under  which  the  article  has  been  manufactured. 

(3)  If  the  patented  article  consists  of  a  mixture,  of 
whioh  only  a  part  is  patented,  it  shall  be  so  stated. 

Now,  in  regard  to  the  first  proposition,  it  contains 
nothing  more  or  less  than  what  is  law  already  in  the 
United  States,  and  partly  so  in  Germany.  If  carried  out, 
it  would  remove  the  fraud  which  is  frequently  practised  on 
the  public  by  patentees. 

I  have  already  shown  in  my  pamphlet,  under  section  18, 
how  this  section  is  abused.  It  is  quite  a  common  pro- 
cedure for  a  patentee,  if  he  has  really  invented  one  thing, 
to  include  hundreds,  nay,  thousands,  of  others.  It  is  also 
common  practice  to  make,  say,  50  claims,  and  when  the 
time  comes  to  establish  the  validity  of  the  patent,  to  strike 
out,  by  'help  of  the  said  section  IS,  say  19,  and  still  retain 
a  valid  patent.  I  have  also  shown  that,  for  example  in 
organic  chemistry,  one  may,  by  theoretical  deduction,  fix 
the  potential  existence  of  a  large  and  almost  unlimited 
number  of  substances  which  may  never  have  been  seen  or 
made  by  anyone. 

I  have  referred  in  my  last  pamphlet  to  several  foreign 
patents,  of  which  one  covered  3S  pages  of  print,  whilst  its 
corresponding  German  patent  only  covered  three  pages. 
I  have  referred  to  another  German  patent,  which  included 
in  its  claims  thousands  of  possible  products.  This  latter 
patent  holds  the  unique  position  in  as  far  as  it  only  exists 
in  England. 

I  had  quite  recently  some  unpleasant  experience  with 
this  identical  patent,  which  shows  the  widespread  mischief 
which  is  done  by  this  kind  of  speculathe  patents.  It  is 
not  many  weeks  ago  that  we  applied  to  the  German  Patent 
I  'nice  for  a  patent  for  a  new  colouring  matter.     We  got  a 


reply  that  our  invention  was  not  new,  and  were  referred  to 
the  very  patent  in  question,  granted  to  the  foreign  company 
in  tais  country,  but  nowhere  else.  We  at  last  convinced 
the  German  Patent  Office  that  our  invention  was  not 
anticipated  by  the  sp<  culative  pate  ntee.    Whether  we  wmild 

have  been  so  successful  in  our  own  coints  is  another 
question,  but  certainly  not  without  first  spending  a  small 
fortune. 

Many  of  you  are  no  doubt  aware  that,  thanks  to  the 
efforts  of  the  Manchester  Chamber  of  *  ommeree,  supported 
by  you,  and  lo  the  first  test  petition  which  my  company 
lodged  with  the  Hoard  of  Trade-,  section  22,  which  di labi 
with  compulsory  licenses,  lias  been  made  much  more 
effective. 

Now,  the  adoption  of  my  propositions  ought  to  be  a 
natural  sequence.  It  will  be  otherwise  must  difficult  to 
ascertain  whether  the-  patent  is  worked  in  this  country 
or  not. 

A  foreign  patentee,  for  example,  has  take-u  a  patent  in 
this  country,  claiming  a  thousand  and  one  articles.  How 
will  it  be  possible  to  find  out  whether  he  woiks  his  whole 
patent  or  not,  and,  if  worked,  what  part  of  it '!  Further, 
it  is  illegal  in  this  country  to  mark  an  article  pateuteel  if 
it  is  not  protected  by  a  patent,  but  the  difficulty  often 
occurs  to  discover  whether  the  article  so  marked  is  patented 
or   not.      It    further  happens   that   an  article   is   a    mixture 

taining  only  perhaps  10  per  cent,  of  a   patented  article, 

and  1  hold  it  is  a  deception  < >f  the  public  to  mark  such  an 
article    as    pale-nte-el    inih-ss    the-    wheile    mixture    has    he-en 

patented. 

To  sum  up  :  the  advantages  which  I  believe  will  follow 
if  my  suggestions  were  approved  and  adopted,  are  :  — 

(1)  They  would  assist  in  the  carrying  out  of  section  22. 

(2)  They  would  amend  section  18. 

(3)  Litigation  and  search  would  be  simplified. 

(4)  The  security  of  an  English  patent  would  be  sub- 
stantially increased,  as  the  taking  out  of  bluff,  block,  and 
other  fraudulent  patents  would  be  made  much  more 
elirticult. 

(5}  The  public  would  readily  know,  which  is  often  ven 
difficult,  what  the  patentee  has  patented  and  what  met. 

I  cannot  conceive  that  bond  fide  inventors  could  raise 
any  objection  to  these  propositions,  whilst  their  adoption 
would  be  conducive  to  honest  trading  and  of  benefit  to  our 
industrial  and  commercial  interests.  A  patent  is  a  publie- 
document,  and  should  not  be  surrounded  by  any  secret ; 
its  widest  circulation  and  publication  is  a  boon  to  all 
concerned. 

The  amendment  of  our  patent  laws  will  be  again  dis- 
cussed at  the  annual  meeting  of  the  Associated  Chambers 
of  Commerce  of  the  United  Kingdom,  which  meeting  takes 
place  in  March  next. 

Some  important  resolutions  will  be  submitted.  I  venture 
to  appeal  to  the  Council  of  our  Society  to  reappoint  a 
patent  committee  and  to  support  the  effoits  of  mil- 
chambers  of  commerce. 

Manchester  has  always  done  so,  but  little  support  has, 
so  far,  been  given  by  London. 

Dlse  DSSION. 

The  Chairman  said  the  subject  was  not  only  very  inter- 
esting, but  of  great  importance.  As  Mr.Levinstein  had  stated, 
there  were  many  different  interests — many  clashing  interests 
— connected  with  the-  patent  law,  and  it  was  a  highly 
controversial  subject.  It  had  been  before  them  at  the 
March  meeting.  They  hael  discussed  the  importance  ••(' 
search,  and  had  come  to  the  almost  unanimous  agreement 
that  an  official  search  for  novelty  was  desirable.  The 
practical  difficulties,  however,  which  stood  in  the  way 
were  enormous.  Germany,  before  1871,  consisted  of  a 
number  of  independent  states,  some  of  which  had  patent 
laws.  After  1871  the  states  became  amalgamated,  and  it 
became  possible  to  have  one  patent  law  for  the  whole. 
In  1 8W  Germany  started  with  a  clean  sheet,  and  started  in 
the  right  way.  If  the  alterations  w  hieh  were  advocated  wilh 
regard  to  official  search  were  carried  out,  it  would  be 
appalling  to  think  of  the  litigation  to  which  they  wouhl 
leael    during    the    next    15   years.       The   difficulties    were 
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enormous  in  the  way  of  alteration,  but  alteration  was 
desirable. 

Mr.  J.  11.  BcmnwoHTH,  banister,  said  he  wasa  lectorei 
on  the  subject  of  the  tatcnt  laws.  The  law  of  the 
country  could  create  a  liirht  Taking  tin-  land  laws  as 
the  basis  for  argument,  why  could  thej  not,  in  the  matter 
of  patents,  have  a  search  back,  say,  for  50  years  f  Any- 
thing further  hack  should  be  taken  no  notice  of.  The 
rnment  might  undertake  the  511  years'  search,  and 
give  the  inventor  a  guarantee.     The  Im  could  give  a  valid 

title  As  to  amendments  the  elanse  was  vague.  They 
might  go  to  the  l'atent  Office  for  amendments,  and  the 
result  has  been  an  omnibus  clause   in  its   specifications. 

Ills  raggestil  "  "as  that  they  should  only  do  what  was 
done  « ith  regard  to  leasehold  and  freehold  properties. 
Only  such  amendments  should  he  allowed  as  clerical  errors 
and  errors  of  description. 

Mr.  Hsvs  read  from  a  Bpeech  recently  delivered  by  the 
President  of  the  German  l'atent  <  Itiiee.  in  which  he  said 
that  they  hoped  to  grant  more  than  50  per  cent,  of  the 
applications  for  patents  in  future.  Many  of  the  patents 
applied  for  were  valueless.  The  limit  of  anticipation  in 
Germany  was  100  years.  Anyone  making  and  working  a 
patent  at  the  time  a  patent  was  applied  for  was  entitled  to 
continue  working  it. 

MB.  K.  Hum.  Secretary  of  the  Manchester  Chamber  of 
Commerce,  said  that  if  Mr.  Abel's  paper  had  been  read  before 
any  statistical  society  in  the  country  it  would  have  received 
a  severe  and  hostile  handling.  It  was  the  commonest 
form  of  the  misuse  of  statistics  to  take  the  figures  of  one 
year  and  use  them  as  averages,  and  it  showed  the  fallacy  of 
Mr.  Abel's  paper  in  that  respect  He  had  been  disappointed 
with  Mr.  Abel's  paper,  in  the  course  of  his  duties  he  had 
studied  the  question  very  closely.  The  difference  between 
the  patent  laws  of  this  country  and  Germany  operated  to 
the  serious  disadvantage  of  the  British  people.  He  did 
not  think  they  could  judge  of  the  importance  of  the 
question  unless  they  called  to  mind  the  principles  which 
underlay  it.  Monopolies,  per  se,  were  an  injustice  and  an 
abomination  They  knew  that  James  I.  was  made  to 
abolish  monopolies.  Our  forefathers  retained,  for  the 
benefit  of  the  whole  community,  a  certain  class  of  mono- 
pole.  This  was  retained  for  the  benefit  of  the  people, 
but  primarily  for  the  benefit  of  the  inventor.  One  reason 
why  they  should  be  careful  as  to  the  protection  they  gave 
to  an  inventor  was,  that  many  of  the  greater  inventions 
were  evolved  from  men's  intelligence,  which  could  not 
be  protected,  and  which  had  benefited  the  nation  highly. 
The  protection  they  gave  should  be  on  the  ground  that 
it  should  be  for  the  benefit  of  the  nation.  A  good 
patent  affected  the  interests  ot  the  whole  nation.  When 
they  saw  patents  gi<en  to  men  for  things  which  had  no 
noveltv,  and  which  prevented  rather  than  encouraged 
further  improvements,  they  had  to  go  deep  down  to  consider 
the  basis  of  the  whole  system.  He  had  paid  many  visits 
to  the  Board  of  Trade,  and  had  seen  its  work,  and  he  did 
not  kn<  w  how  it  was.  but  from  some  occult  influence  what 
ought  to  be  an  assistance  to  the  trade  of  the  country  wasin 
some  respects  a  serious  hindrance  to  it.  Powers  had 
been  conferred  on  that  Board  which  it  would  not 
exercise.  He  contended  that  the  principle  of  granting 
monopolies,  and  the  obstruction  they  had  to  meet  with  at 
the  Board  of  Trade  in  one  way  or  another,  should  make 
them  feel  that  this  was  not  a  question  to  be  played  with, 
but  ore  to  be  pursued  with  all  I  he  energy  possible. 

Mr.  Grimshaw  agreed  with  Mr.  Helm  that  patents  were 
supposed  to  he  primarily  for  the  benefit  of  the  trade  of  the 
country,  the  next  person  to  be  benefited  being  the  inventor 
and  the  tradesman  who  used  it.  The  difficulty  was  that  in 
this  country  patents  seemed  to  exist  in  great  part  for  the 
benefit  of  the  lawyer,  and  n  Government  department  did  not 
like  to  be  irritated.  Time  after  time  statements  were  mad.  by 
responsible  men  and  no  notice  was  taken  of  them.  Mr. 
Goschen  once  said  in  a  budget  speech  that  the  income  of 
the  law  uas  greater  than  that  from  the  cotton,  iron,  and 
1  (rndet  pnt  together.  He  had  since  seen  no  allusion  to 
it,  but  the  statement  was  so  astounding  that  he  thought  it 
could  not  be  true.  With  regard  to  the  50  years'  limit,  did 
Mr.  Jiutterworth  mean  that  if  somebody  patented  a  thing 


over  50  years  ago,  somebody  could  patent  it  over  again! 
lie  considered  the  three  points  put  by  Mr.  Levinstein  a- 
desirable.  They  would  tend  to  prevent  fraud,  whether  ;i 
patent  was  novel  or  not.  It  was  a  sourer  of  infinite  harm 
for  a  patent  to  be  refused  in  Germany  and  granted  here. 
Tin'  result  was  that  anybody  in  Germany  could  make  it 
in  Germany.  It  was  constantly  recurring  that  a  Geiraan 
icturer,  developing  his  industry,  had  a  free  market, 
whereas  tin  Krrglish  manufacturer  had  to  buy  from  a 
protected  market. 

Mr.  Bcttkrwokth  said  there  ought  lo  be  a  separate  00*31 
presided  over  by  a  special  judge  dealing  with  compulsory 
licenses.  In  the  commercial  court  the  whole  proceedings 
were  simplified,  and  cases  were  expedited.  That  was  what 
they  wanted  in  reference  to  patent  cases.  The  50  years'  limit 
would  cause  difficulty.  The  patent  law  was  an  industrial 
measure  tor  the  benefit  of  the  trade  of  tin1  country. 

The  Chairman  said  that  whilst  they  hail  heard 
deal  about  the  interests  of  the  public,  little  had  been  said  in 
favour  of  the  inventor.  A  patent  was  certainly  a  monopolv, 
but,  iir  order  to  obtain  the  monopoly,  the  inventor  had  to 
disclose  his  methods,  and  after  a  certain  number  of  years 
anybody  could  use  his  invention.  Besides  this,  during  that 
period,  the  publication  of  his  invention  might  often  direct 
others  irrto  lines  of  thought  which  might  lead  to  other 
inventions. 

Mr.  Levinstein  said,  in  reply,  that  they  were  all  practi- 
cally agreed.  There  were  many  patentees  who  were  not 
inventors.  A  patent  was  a  monopoly,  but  the  country  had 
to  get  something  in  return  for  setting  aside  the  ordinary 
principles  of  law  to  benefit  the  inventor.  L'nder  the  statute 
of  monopolies  the  patentee  had  to  make  the  article,  and  r 
patent  was  refused  if  it  was  mischievous  to  the  State.  After 
commenting  upon  the  threatened  ruin  of  natural  indigo, 
India's  most  impoitant  industry,  for  which,  he  said,  ill-- 
nation  gave  its  destroyer  a  reward  by  the  grant  of  a  patent, 
Mr.  Levinstein  said  that  he  was  against  fraudulent  patentees 
who  went  in  for  blocking  progress  and  blocking  inventors. 
He  desired  to  protect  honest  inventors. 


fltxo  |9orfe  ^>rttton. 

Meeting  held  on  Friday,  November  23rd,  1900. 


IlB.    V.    COBLELiTZ    IX    THE     CHAIR. 


THE  ANALYSIS  OF  OILS  CONTAINING  CAKVONK. 

BY    EDWARD    KREMERS,    PH.D. 

About  five  years  ago  the  writer  was  interested  in  the 
more  detailed  examination  of  the  non-ketone  constituent! 
of  the  oils  containing  carvone.  A.  v.  Baeyer  had,  during 
the  several  years  preceding,  made  a  special  study  "f 
carvone  and  its  isomers  and  their  reduction  products 
Among  other  things,  he  had  demonstrated  the  readiness 
with  which  some  of  the  reduction  products  decom] 
especially7  when  exposed  to  somewhat  higher  temperatures. 
Thus,  e.g.,  tetrahydrocarveol,  the  isomer  of  menthol, 
designated  carvomenthol  by  v.  Baeyer,  readily  splits  up 
into  a  hydrocarbon  and  water.  That  a  stereo-isomer  of  the 
common  menthol  also  splits  up  readily  in  the  same  manner 
has  been  demonstrated  more  recently. 

Those  who  have  worked  with  oils  containing  carvone 
know  that  upon  fractional  distillation,  which  is  very  im- 
perfect at  its  very  best  as  a  method  of  separating  the 
individual  constituents  of  a  complex  mixture,  a  resinous 
residue  is  apt  to  remain  in  the  flask,  thus  indicating  de- 
composition. A  method,  which  has  been  employed  to 
separate  the  carvone  in  a  pure  state  from  the  oils  that 
contain  it,  consists  in  converting  this  ketone  into  its 
crystalline  hydrogen  sulphide  addition  product  from  which, 
after  recrystallisation,  carvone  can  readily  be  regenerated 
in  a  fairly  pure  state.  This  method,  however,  is  scarcely 
applicable  as  a  means  of  obtaining  the  non-ketone  con- 
stituents of  oils  containing  carvone,  as  everyone  knows 
who  has  prepared  carvone  bydrosulphide.     Not  only  does 
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part  of  this  compound  remain  in  solution,  hut  some  of  the 
bar  constituents  of  the  oil  are  apparently  acted  upon  by 
■.J  hydrogen  sulphide,  The  product  is  what  German 
leauats  so  characteristically  designate  :i  "Schmiere." 

un.  .1  to  the  writer,  therefore,  to  remove  the 
irvone  bom  the  oils  of  caraway  and  spearmint  fcj  con- 
ning it  into  carvoxime.  In  this  reaction  hydroxylamine 
rdrocnloride,  sodium  bicarbonate,  alcohol,  and  the   tem- 

aatiire  of   the    water-hath   are   employed.      The    resulting 

ig  distilled   with  water  vapour.     According  to  the 

.    of  tin-   oil   employed    a    relatively     pun-    carvoxime 

initios  behind  and  the   distillate   is  an   agreeable   product 

|    way  to    work    with.      The  principle    non-ketone 

instituent  of  the  oils  of  caraway  and  spearmint  is  limo- 

former  oil  containing  the  dextro-rotatory  variety — 

anding  to  the  dextro-rotatory  carvone — the  latter  the 

eve-rotatory   variety — corresponding  to  the  lacvo-rotatory 

which  it  contains.     Front  the  non-ketone  fraction  of 

eearmint    oil    an    alcohol    of   the   formula   C,„II1;Oll    was 

olated  by  the   calcium  chloride  method,  first   applied   by 

acobsen  to  the  study  of  tin-  alcohols  of  geranium  oil. 

At  this  early  point  these  investigations  were   interrupted. 

!.    Mice,  then  and    now  the   able  Chairman   of   the 

.S.    Pharmacopoeia    Revision    Committee,  had   requested 

le    writer    to   give    sonic    of    his     time    and    attention    to 

more    direct    practical    import,   viz.,    to    the 

i&lyais  of  volatile  oils.    The  apparent  quantitative  character 

the  carvoxime  reaction,  mentioned  above,  suggested  the 

tsability  of  it-  application  to  the  carvone  determination  in 

The  attempt  was  made,  and  seemed  to  prove  an 

■qualified  success,  for  in  four  determinations  the  following 

salts  wen  obtained,  viz.,  50*22  per  cent.,  50'S3  per  cent., 

■  11  per  cent.,  and  .'iO'UO  per  cent. 

For   an   analysis    of   a   complex    organic  mixture  these 

-ults  were  remarkable  indeed.     When   the    preliminary 

repeated  in   Leipsic,   the   results    there 

seemed  to  throw  considerable  doubt  upon  the  value 

the  method,  which    otherwise   seemed   almost   ideal  as  to 

chemical  simplicity.       it,  therefore,  became  necessary  to 

over  the  ground  repeatedly,  so  that  the  folloyving  papers 

this  subject   have   been  published  during  the  past  five 

ars.     As  in   all  analytical  methods,    great    care  must  be 

■details.     This  paper  is  to  be  a  kind  of  reaimi    ol 

work   done,    the   results   of  which  are  scattered  and, 

erctoic.  not  in  a  convenient  form  for  anyone  who  wants 

apply  the  method  m  actual  practice  or  who  mav  want 

test  it  still  further. 

The  first  paper  was  published  in  April  189G  and  bears 
1  title  "  The  Quantitative  Estimation  of  Carvone  in 
(jlatile  Oils"  (l'harm.  Rev.  14,  p.  7o).  The  experi- 
ntal  work  was  done  by  Mr.  O.  Schreiner.  The  paper 
ntaius  a  brief  review  and  criticism  of  the  various  methods 
•viously  suggested  for  the  analysis  of  the  oils  of  caraway 
1  spearmint,  it:.,  the  following  :  — 

1.  By  fractional  distillation. 

2.  By  means  of  the  crystalline  hydrogen  sulphide 
dition  product. 

3.  By  Huebl's  iodine  absorption  method. 

4.  By  means  of  the  specific  gravity. 
.').  My  means  of  the  rotatory  power. 

The  paper  further  describes  the  method  of  purification 
the  carvone  and  limonene  for  an  artificial  mixture,  the 
eliminary  methods  of  determination  as  carvoxime  and  the 
plication  of  one  of  the  three  modifications  tried  to 
umereial  oils. 

I  he  second  paper   was    published   in    November  of  the 
r,  and  is  entitled,  "Application  of  the  Carvoxime 
:hod   for   the    Quantitative    Fstimation  of   Carvone    to 
cl   Spearmint  Oil"    (Pharm.  Rev.  14,  p.  244). 
.  rimental  work  of  this  is   also  by  Mr.  Schreiner. 
lie  method  was    put   to   a   severe  test,  oil  of  spearmint, 
'cntifically  adulterated  in  such  a  manner  as  to  defy  rletec-    , 
bn   by  physical  tests  or  even  a  combination   of  physical    I 
sis  being  used.     The  carvoxime  method  gave  satisfactory 
suits,  revealing  the  low  carvone  content  of  the  adulturated    j 

The  third  paper  (Pharm.  Arch.  2,  P-  SI)  was  published  in 
:n  ls''9>  'be  experimental  work  having  been  done  by 
r.  F.  W.  Alden  and  Mr.  S.  Xolte. 


The  fourth  papei   (Pharm.  Arch.  3,  p.  9)  appear 
January  of  tins  year,  and  the  experimental  woi 

by  Mr.  Alden  and  Mr.  1'.  C.  Klilert. 

The  third  and  fourth  papers  contain  reports  on 
of   the   method   of  determination,   such  as  uniform 
results  j  volatility  of  carvoxime;  moisture  in  air-dried 

VOxime;   volatility  of  carvoxime  with   water   vapour;   i 
of  alcohol  and  water  vapour  upon  carvoxime  ;  solubility,  real 
and  apparent,  or  carvoxime  in  water :  time  of  reaction  :  in- 
fluence oi  solvent;  influence  of  resinous  matter;  infln 
of  amount  of  hydroxylamine,  of;  sodium  bicarbonate, 
,       For  the  purpose  of  testing  the  method  in  it-  simplest 
form,  a  mixture  of  equal  parts  of  carvone,  regi  m  rati  (1  from 
its   crystalline  hydrogen  sulphide  addition  product,  at 
limonene,  purified   by  repeated  fractional  distillation  in 
diminished  pressure,  was  made.     To  a  solution  of  10 
of  this  ;,0  per  cent,  carvone  mixture,  dissolved   in  25  0 
alcohol,  5  grins,  of  hydroxylamine  hydrochloride  and 
grins,  of  sodium  bicarbonate  were   added.      This    mix 
was  boiled  upon  a  water-bath  in  a  flask  connected  with  a 
reflux  condenser  for   half  an  hour,   2a  c.c.  of  water   were 
then   added,   and  the   alcohol,  which   carries  over  a    large 
quantity  of  limonene,  was  distilled  off  from  a    water-hath. 
Steam  was  then  passed  through   the  liquid  until   traces  of 
carvoxime  came  over.     The  last   portions  of  the  distil 
were  collected  separately  in  test-tubes,  and,  when  trao 
crystals  of  carvoxime   appeared  on  the   surface,  the  op 
tion  was  interrupted.     The  tube  of  the  condenser  was  then 
washed  with  a  little  hot  water,  and  this,  as  well  as  the  last 
collected  distillati     containing  some    carvoxime,   was    re- 
turned to  the  flask.     The  contents  of  the   flask  were  thei 
allowed  to  cool,  and,   after  the   carvoxime   had  completely 
solidified,  it   was   removed  from  the   sides  of  the   flask  by 
means  of  a  loop  of  stiff  wire,  thrown  upon  a  force  filter 
washed  and  dried   by  suction.      The  air-dried  carvo  . 
was  then  transferred  to   a   tared  glass  dish  and   heated  for 
one  hour  on   the  water-hath,  and  when  cool,   wei"hi    I.     To 
the  weight  thus  obtained  0-100grm.  was  added,  as  this  is 
about  the  quantity  lost  during  heating.     From   the  weight 
of   the    carvoxime  that   of    the  carvone  mav    be   readily 
calculated  : — 

C,„H;  NOH     C,„H„0 
164-67      ■      149-66   =  1  :  (r»088, 

or  the  weight  of  carvoxime  expressed  in  grammes  when 
multiplied  by  0-9088,  gives  the  weight  of  the  equivalent 
amount  of  carvone. 

The  50  per  cent,  carvone  mixture  *  gave,  by  this  method, 
the  following  figures  ;— . 

Per  Cent. 
I.  5'525grms, carvoxime    =  .iii'22  carvone. 
II.  5V)92       .,  „  =  jo-jig 

III.  5'5;a  „  _=  5Q-7! 

IV.  5-503       ,.  „  =  50-OD 

From  these  figures  i;  will  be  seen  that  the  results  obtain,  d 
by  this  method  come  within  1  per  cent,  of  the  true  carvone 
content. 

Two  slight  modifications  of  this  method  had  been  pre 
viously  tried.  The  one  gave  results  several  per  cent  V„ 
low  (maximum,  2-40  per  cent.),  the  other  results  too  I 
(maximum  4-27  per  cent.).  J,  is  not  necessary  her. 
to  go  into  details  about  these  modifications.  They  n  ill  be 
found  in  the  first  paper  referred  to  above. 

Applied  to  commercial  caraway  and  spearmint  oils  the 
method  gave  satisfactory  results.  In  one  instance  spear- 
mint oil  was  adulterated  by  way  of  test  in  such  a  manner 
with  50  per  cent,  of  a  mixture  of  tiCr;  per  cent  of  eedir 
wood  oil,  and  33:  per  cent,  of  gurjun  balsam  oil  that 
specific  gravity  and  angle  of  rotation  corresponded  cl. 
with  the  corresponding  factors  of  genuine  oil.  The  method 
revealed  the  low  carvone  content  very  nicely 

The  method  was  then  tested  by  the"  chemists  of  Schimmel 
and  Co.  of  Leipsic,  who  reported  rather  unfavourably  on 
the  results  obtained  by  them  (Bericht,  Schimmel  and  Co 
October,  1896,  p.  49).  A.  careful  perusal  of  their  report' 
however,  will  reveal  the  fact  that  they  did  not  apply  the 
precautious  specified  as  to  details.     If  the   distillation,  eg., 
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i.f  the  e»rvoxime-oil-»lcoho1  mixture,  is  not  conducted  with 

dne  regard  to  small  fractions,  it  will  he  difficult  to  ham 
when  i"  stop.  Carroxime  may  he  lost  in  the  distillate,  or 
oil  he  retained  in  the  carroxime  residue,  tin-.-  causing  verj 
appreciable  differences  in  the  result-,  In  order  to  put  tie 
method  to  so\ercr  and  more  careful  tests,  it  was  studied  in 
almost  ail  of  its  details,  The  first  question  to  he  answered 
a  bother  uniform  result-  could  he  obtained  by  a  person 
or  persons  who  had  'mt  a  moderate  experience  in  analytical 
work.  The  question  whether  the  result-  were  either  too  low 
or  too  high  did  not  outer  into  consideration  in  this  particular 
sen*'-  ot"  experiments. 

■mill/  of  Results.     As -stated,  the  first  question  to 
be  ,,  Mas  to  ascertain  whether  uniform  results 

could  he  obtained  with  the  exercise  of  the  necessary  pre- 
caution. 

The  following  table  gives  the  results  obtained  hv  two 
operators,  each  making  the  determinations  under  apparently 
tin  same  conditions: — 


Carroxime 

<  an.. ne 

iv  1. .  ntage 

- 

;  Oil  used. 

weighed.* 

.  dent. 

ofCa:- 

1 

10-0325 

1-5275 

4513 

2 

10-0081 

l  —.,,; 

1-5300 

15-26 

10*0074 

■ 

1-4801 

44  77 

4 

10-0118 

1  7lls 

1-4003 

43-95 

9 

10-0018 

1  sTii 

4-5171 

45-  it; 

1; 

I..  ."•- 

1   519 

List 

7 

Id  113 

1  387 

1-078 

40-32 

- 

4*718 

4o74 

tr,  -  -_•!> 

!l 

W816 

1-898 

♦  542 

41-46 

10 

10-997 

4-987 

45  35 

•  Prom  several  of  the  tabulated    series  of  results  obtained  in 
r  details,  the  same  conclusion  as  to  uniformity    of 
results  can  be  drawn,    [tneed  not  be  concealed  that  in  certain 
instai  deviating  results  were  obtained.    But  inalmost 

..-very  such  case  the  product  weighed  showed  that  something  had 
gone  wron?.     Thus,  <  .7.,  an  oily  oxime  was  several  times  obtained. 


With  but  one  exception  (No.  7)  these  results  vary 
slightly,  the  highest  being  45-3.">  per  cent.,  the  Ion 
1 3 •  S4  per  cent.,  a  difference  of  only  1-51  per  cent,  for 
two  extrt  mes.  For  the  analysis  of  so  complex  ft  suhstanct 
caraway  oil  such  a  result  leaves  little  to  be  desired. 
each  ease  the  oxime  was  firm  and  well  crystallised.  In 
one  instance  was  there  more  than  a  trace  of  colour. 

Influence  of  Solvent.  —  In   the  preparation   of  the  pi 
gone  oxime  of  Beckmann  and  Pleissner  it  has  been  noti 
repeatedly  that  with  the  use  of  the  alcohol-ether  mtxti 
as    solvent,    as    directed    by   them,    a   crystalline    oxi 
does  not   always   result   even  upon   standing  for  days  t 
weeks.     This  difficulty  was  overcome  by  the  mere  sub 
tution  of  petroleum  ether  for  alcohol  ether  as  solvent  i  | 
medium  for  reaction.      Inasmuch   as   occasionally  diffici  j 
was   encountered   in    obtaining  a  good  crystallisable  - 
voxime,  a  few  experiments  in  the  change  of  solvent  « 
made.     When   petroleum   ether    was  substituted,   althoi 
freshly  rectified  spearmint   oil  was  employed,  not  a  to- 
ot' crystalline  oxime  resulted.      In  another  instance,  chit 
form  was  tried,  to   which,   after    heating  for  ten  minu 
alcohol  was   added  and   the    heating   continued  for  t< 
minutes.   This  also  resulted  in  a  failure  as  far  as  crystal 
oxime  was  concerned.     In  a  third  experiment  a  mixtur 
20   parts    alcohol   and    five   parts    chloroform    was   tr 
i;    11   per  cent,  of  oxime  resulted,  or  about   3  per  Ci 
less   than    in  any  of    the  other   assays   of  the   same 
Besides,  the  oxime  was  soft  and  sticky.     Methyl   aleo 
has   also   been    tried,  and   it    proved   a   failure   as   far 
quantitative  work  is  concerned.     In    addition,  it  has  b 
considered    worth    white   to   study   the    influence    of 
amount  of  alcohol  used,   which,  so  far,   proved   the  1 
medium  in  which  to  carry  on  the  reaction.     The  follow 
table  (II.)  gives  the  results  of  a  number  of  experiment 
this  direction,  from  which    it   becomes   apparent    that 
conclusions  can  be  drawn  as  to  any  special  effect  attributi 
to  the  amount  of  alcohol  used  as  solvent : — 


Table  II. 


1  ill  taken. 

Melting 

Percentages. 

N 

Alcohol. 

\i  eight  of 

Carvone 

Point 

of 
Oxime. 

Kind. 

Quantity. 

Oxime. 

Equivalent. 

Calculated. 

Pound. 

Loss 

1 

f 
Uarvone  and  limonene 
;-    taken  in  approximately 

'.            eqiuilquantn.es. 

C.c. 

25 

4-5542 

4-l:;s7 

411  -56 

45-41 

37-55 

7*86 

2 
s 

4 

lie Hi 

25 
25 
50 

4I-.755 

1-6 

4-6401 

1-2496 
1-1805 
1-2170 

P— 67 
39—51 

.'2-50 

4;vo.-i 
50*00 

42-38 
41-61 

4217 

7-57 
-  3S 
7-63 

5 

- 

50 

I-7S2J 

r::iHis 

?-52 

49-08 

42  03 

7-05 

6 

50 

11:114 

4'26S6 

53—60 

49-02 

4265 

7-27 

7 

•\                                          ( 

10-0076 

25 

5 ■ 102S 

1-6919 

3.8-48 

46-88 

- 
•J 

v         Oil  "f  spearmint 

100193 
10*0165 

£ 

5-2909 
5*3336 

1  8084 

4K172 

r-49 
34—48 

•• 

4799 
48-39 

lu 

)                         L 

10-0241 

50 

5-7578 

35 -4>! 

" 

52  20 

•* 

of  Amount  of  Bydroxylamine. — It  has   been  XII.OII.    and    not     the    simple    carvoxime,   C,0H14N( 

shown     by    rVollach  and   Schrader   (Ann.   279,   p.   368)  is   formed.      In    the    method    of    analysis  as   previot 

that    when     an     excess     of    hvdroxylaujiue    is     employed  outlined    sufficient    oxime  is  directed  to  he  used   to  tl 

under     certain     conditions,    a     compound,     C10HMNOH*.  retically  convert   all  of  the  oil  into  carvoxime  shoult 


Table  III. 


Kind  of  Oil  used. 

.  nt  -i 

Weight  ol 

(  l\illie 

Carvone 

I ription 

Melting 

Carvm 

sufficient  fur 

Equivalent. 

of  Oxime. 

Point 

fount 

Per  Cent.  Carvone. 

Per  Ct 

1 

r 

.-,11 

100058 

S-6B14 

3-2275 

•)                    r 

47-57 

S2-2' 

'I 

1 

50 

10*0043 

3-5188 

3*1979 

\       Good       \ 

42-55 

31*9 

60 

lu-11171 

4-8079 

4-3G94 

50—58 

• 

1        Spearmint  freshly 

80 

100112 

1  '5463 

4-1317 

)                      ( 

13—67 

11*8 

5 

70 

10*0152 

■1  6623 

4-2371 

~\                r 

f-52 

ft 

1 

7» 

10-0969 

12452 

3*8581 

Poor       ] 

ln-52 

38.'. 

7 

1 

100 

lirniK-,1 

40110 

30—44 

M*l 

- 

1 

1 

1110 

10-0032 

4*8254 

)                       ( 

23  —  45 

1- 

9 

r 

50 

'.1  '9974 

4-4315 

V  -271 

|       Good       i 

45-69 

in 
11 

j"       in  equal  quant 

I 

50 

60 

9*9934 
10-0109 

1  74S7 

59—66 

50-53 

43-n 
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carvone.  I'  seemed  desirable,  therefore,  to  ascertain  in 
of  hydroxylamine  mi^ht  prove  advan- 
roooa  or  disadvantageous.  The  amount  of  sodium 
carbonate  was  varied  accordingly,  but  so  that  the  "ratio 
;  the  same.  The  results  of  n  series  of  eleven 
neriments  are  given  in  Table  III.  That  the  theoretical 
ii. unt  of  hydroxylamine  is  not  sufficient  becomes  fully 
parent  from  the  results,  but  the  variation  in  the  results 

OUnts  "I    hydroxylamine    is  too  ^r--:i t  to  allow  of 

.thing  more  than  a  rather  genera!  conclusion  to  be 
awn,    The  melting  point  of  the  oxime,  however,  clearly 

iwa  that  the  larger  excess  of  hydroiylamine  does  not 
mbine    with    the    carvoxime    to    form    the    compound, 

■  >!l.  NII.OII.  of    Wnllnch    and    Schruder,   for   the 
Belts   at    171' — 17."i  .     The   quality   of    the   oxime 

rertheless  suffers  from  au  excess  of  hydroxylamine  in 
v    in    another,  as   shown   by    the    grades   marked 
|;ood  "  and  "  poor." 

Influence  of  Amount  of  Sodium  Bicarbonate. — In  order 
set  the  hydroxylamine  free  from  the  hydrochloride, 
dram  bicarbonate  is  employed.  I'm-  5  grins,  of  hydroxyl- 
iine,  f>-5  grins,  of  sodium  bicarbonate  are  directed  to  be 
•d.  an  excess  of  about  0-5  grms.  This  renders  the 
in  resulting  after  the  distillation  with  water 
pour  decidedly  alkaline.  The  effect  of  neutralising  tins 
less  of  sodium  bicarbonate  and  of  avoiding  it  was, 
refore,  tried. 

In  experiments  1  and  2  (Tabic  IV.)  a  mixture  of  equal 
rrs  of  carvone  and  limonene  was  used.  Experiment  1 
s  left  alkaline,  experiment  2  was  rendered  slightly  acid 
h  dilute  hydrochloric  acid.  In  experiments  8,  4,  and  5, 
iormint  oil  was  used.  Although  the  quality  of  the  oxime 
in  the  arid  solution  is  better  than  that  from  the  alkaline 
ution,  yet  the  results  from  experiments  4  and  5  vary 
isiderably.  Inasmuch  as  the  neutralisation  of  the  sodium 
ite  with  alcoholic  hydrochloric  acid — for  the 
ition  should  be  effected  while  the  mixture  of 
ction   id   still    alcoholic — is   somewhat   troublesome,   and 

iisuiucb  as  an    i  scess   of  acid  may   prove  harmful,  it  was 
night  desirable  to  avoid  the   excess  of  bicarbonate   from 
nning.      In    experiments    (i,    7,   and   8    the    exact 
muni  of  sodium  bicarbonate  calculated  to  be  necessary 
|  liberate  the  hydroxylamine  was  taken.     Freshly  rectified 

■  •  oil  was  employed.    In  experiments  9  to  13  inclusive 
insufficient    amount  of  bicarbonate,  only   5*5  grms.  to 

ram.  of  hydroxylamine  hydrochloride  was  used.  These 
■  portions  seem  to  give  the  most  all  round  satisfactory 
tilts  yet  obtained,  although  there  is  still  a  difference  of 
■  lit.  between  the  minimum  and  maximum  per- 
itage.  Attention  should  be  called  to  the  fact  that 
■arniint  oil  does  not  give  as  good  results  as  does  caraway 
With  tlie-e  modifications  it  may  be  expected  that 
■away  oil  will  yield  results  with  Tint  slight  variations, 
rthermore,  the  oxime  iu  these  experiments,  was  much 
:ter  than  that  obtained  previously. 


Table  IV. 

Amount 

Weight 

Carvone 

Desorip. 

Per  cent. 

of 

Equiva- 

tion of 

M.  Ft. 

Carvone 

taken. 

1  Killlc. 

lent. 

Oxime. 

found. 

Degrees. 

V7II71 

**277S 

Poor 

m    52 

42-81 

4!)I71 

l*«87 

Good 

53—56 

44"66 

. 

10-0184 

5-0799 

1-6166 

Poor 

53   -60 

46-08 

i 

5*1026 

4-6372 

Fair 

48-59 

46-40 

. 

6  *  6395 

5-1252 

Good 

50-6." 

51-23 

1 

.•.sum 

5-8093 

41—58 

53-116 

■ 

llal.llt 

5-5150 

47-57 

55  16 

. 

.-.  9877 

5-4110 

45—59 

64-40 

lO'ootm 

8-18  6 

5  5770 

M 

44-59 

55-78 

5-9004 

5-8623 

411-61 

53-62 

lO-CUliS 

8-3269 

5-7499 

4S  -59 

57-43 

io-otuo 

6*8661 

6-7856 

43-57 

57-80 

6'038S 

5-4870 

n 

39-56 

54-87 

Time  of  Reaction. — The  effect  produced  by  changing  the 

le  during  which   the  reaction   between  the  oil  (carvone) 

1  the  reagents  was  allowed  to  take  place  was  studied  iu 

speriinents.     The  first  series  was    conducted 


with    spearmint    oil,    the   results   being    recorded    in    the 
following  table  : — 


Grm.  Oil 

taken. 

Carvo- 

i  larvone 

i  .. 

No. 

XIIIK' 

Equiva- 

PerOenl 

Time. 

of  the 

obtained. 

1<  in. 

Ox 

.Mms. 

1 

10-0073 

6-9303 

5*8896 

53*86 

30 

I i 

2 

l"  on  1 1 

5-6388 

5-0337 

611-32 

30 

Pair 

3 

to-oooa 

5  7771 

6-2602 

52*50 

30 

4 

10-0007 

5-5601) 

6-0520 

50-53 

311 

5 

10-0302 

6-2172 

5-6775 

56-61) 

30 

6 

-.0*0033 

i:  3480 

5-7691 

57-67 

20 

\  i-rv  |£0  "1 

7 

tO'OOSO 

5*9082 

6-8694 

5.1-67 

20 

Good 

8 

10-11027 

6-3799 

5-7US1 

57*88 

15 

Very  good 

The  second  series  was  made  with  fraction  228°  to  228  •  5  '  of 
Schimmel  and  Co.'s  "  extra-starkes  Kuemmeloel,"  which  is 
supposed  to  be  pure  carvone.  This  was  mixed  with  an 
equal  part  of  fraction  17.V  to  17(5°  of  "  carvene."'  The 
results  are  recorded  in  the  following  table  : — 


No. 

Grm. 

taken. 

r>™  t>.»    Carvone 
I..-,.,.  Ca.r-_  E 

voxime.         [£fc 

Per  Cent. 

Time. 

Quality 

of 
Oxime. 

Mins. 

i 

10*0304 

1*9732 

1-6248 

45-10 

so 

Excellent 

2 

10  ■mills 

5*0485 

1*5863 

45-83 

30 

3 

10-0276 

5 -(1602 

t*5987 

45-86 

16 

■I 

1(1(1227 

5-0dSS 

4-6081 

45  -116 

16 

:. 

10*0198 

4-9873 

4-4870 

14*78 

10 

6 

9-8978 

1*9509 

4-41)1(4 

45-00 

10 

7 

10*0188 

4-5577 

11 120 

4134 

6 

8 

0-9952 

t*6930 

4  2650 

42  07 

5 

'• 

Whereas  in  the  first  series  two  of  the  results  in  the  30 
minutes  group  are  rather  low,  nevertheless  the  general 
conclusion  that  15  minutes  is  sufficient  for  heatiug  the 
mixture  evidently  can  be  drawn  from  the  somewhat 
irregular  figures.  In  the  second  table,  the  results  are 
much  better,  and  they  strongly  support  the  conclusion. 
Kven  10  minutes  seem  to  be  almost  long  enough,  whereas 
five  minutes  indicate  a  decided  drop  in  the  percentage  of 
oxime  obtained. 

Solubility,  Heal  and  Apparent,  of  Carvorime  in  Wa  ter. — 
Attention  has  been  called  to  the  fact  that  it  is  difficult  to 
know  just  when  to  stop  the  distillation  with  water  vapour, 
that  not  only  non-carvone  oil  passes  over,  but  that  carv- 
oxinie  is  also  volatile  with  water  vapour  ;  and,  moreover, 
that  the  carvoxime  does  not  always  crystallise  readily,  and 
cannot  be  readily-  distinguished  from  the  oil  proper.  An- 
other objection  might  have  been  added,  viz.,  that  the 
carvoxime  collected  in  the  test  tubes  does  not  always 
readily  solidify  completely,  but  that  some  at  times  remains 
oily  and  passes  through  the  filter  when  the  oxime  is  washed 
with  water.  A  record,  therefore,  was  made  in  one  instance. 
After  distillation  with  water  vapour,  the  mixture  in  the 
flask  and  the  distillate  were  allowed  to  stand  for  24  hours 
before  being  filtered.  The  aqueous  filtrate  was  then  set 
aside,  and  from  it  small  crystals  of  carvoxime  separated. 
These  were  collected,  aud  their  weight  found  to  be 
0-0129  grm.,  or  0-23  per  cent,  of  the  carvoxime  employed. 

The  filtrate  from  assays  d  and  e  (see  below)  was  distilled 
fractionally.  The  first  fractions  were  very  turbid,  but  the 
last  ones  were  perfectly  clear.  After  standing  for  some 
time,  the  turbid  fractions  separated  fine  crystals,  which, 
after  being  dried,  were  weighed.  In  assay  </,  0-0209,  and 
in  assay  e,  0-0132  grm.  of  oxime  were  separated,  corre- 
spondingto  0-379  per  cent,  and  0-240  per  cent,  respectivelv 
of  the  oxime  employed. 

Effect  of  Alcohol  and  Water  Vapour  upon  Carvoxime 

In  order  to  get  some  idea  of  how  the  solvents  employed 
and  the  limonene  of  the  oil  might  affect  the  oxime  UDder 
the  ordinary  conditions  of  the  assay,  the  following  experi- 
meuts  were  made:  — 

Experiment  1. — To  (he  carvoxime  equivalent  of  approxi- 
mately o  grms.  of  carvone,  about  5  grms.  of  limonene  were 
added,  then  2.")  c.c.  each  of  alcohol  and  water.  This 
mixture,  approximating  to  that  obtained  as  the  product  of 

c  2 
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••.on  of  the  hydroxylamineon  the  alcoholic  solution  of  1 1>«- 
•  >  which  25  c.c.  of  water  had  been  added,  was  heated 
in  a  flask  on  a  water-bath  to  drive  off  the  alcohol.  Then 
steam  «a-  passed  through  the  mixture,  and  the  distillate 
collected  as  usual  in  the  corresponding  step  of  the  assay. 
When  crystals  of  carvoxime  began  to  come  over,  the 
distillation   was    stopped,   all  of    the  illeoted  as 

directed  in  the  process  of  the  assay,  air-dried,  and  heated 
in  a  tared  capsule  on  a  water-bath.  To  the  weight 
of  the  oxime  thus  obtained,  0*100  grm.  was  added. 
The  following  table  shows  the  results  obtained  in  three 
experiments  ; — 


Quantities  taken. 


Quae 

ned. 


vane 

I 


■  •lie. 


i    „,„i   I  »i  1T.I-- 
lated.  Found 


#•9962 


981  - 

I0*09 

IV  lii 

hi,;; 

J9-59 

Mils 

8288 

50*03 

18-30 

T73 

Tlie   carvoximv  was   the  puri6cd   oxime  obtained   from 

spearmint  oil;  the  limonene  was  the"carvene"  obtained 

from   Fritzsche  Bros.     The   recovered  oxime   was  nearly 

white  before  being  heatedon  the  water-bath.   After  heating, 

.t  was  haul  and  crj  -talline.  hut  of  a  brownish  colour.    The 

carvoxime  is   therefore  but   slight,  anil   the  oxime 

to  have  changed  but  very  little  in  this  operation. 

intent  2. — The  limonene,  fraction  174-5    to  175-5C, 

freshly  distilled  from   Fritzsche  Bros.'  "  Carvene."  was  not 

lit   5   grms.   being  taken.     Instead 

of  driving  off  the  alcohol  at  once,  as  was  done  in  the  fore- 

experiment,  the  mixture  was  heated  for  15  minutes 

hi  a  flask   connected  with   the   reflux  condenser,  as  is  done 

in   the   assay.     The   oxime    used  was   caraway    carvoxime. 

The  results  are  recorded  in  the  following  table  : — 


3-0B04 


.-VM 
.VII 


5-1574 


1*8870 
1-6860 


46-84      8-19 
50-00     46-86      S-14 


/     /  n<  :'. —  In  order  to  ascertain  whether  this  differ- 

ence in  the  loss  i  average  loss  in  Experiment  1  =  0'66  per 
cent.,  in  Experiment  2  =  8*16  per  cent.)  was  due  to  the 
additional  heating,  the  same  limonene  was  used,  but  the 
mixture  was  not  heated  15  minute-  previous  to  distillation. 


5-5032 

3'30i5     5-0007 


50 
6-0 


.v  1270 
5-1446 


4-6138 
I  •  594 
I-67M 


50-01      46-13      S-88 
50-01     46-59      3-42 

WOO      40-73      3-25 


The  average  loss  in  this  case  is  ,;-."i2  percent,  of  carvone, 
thus  showing  that  the  loss  in  Experiment  2  is  not  attributable 
.  additional  heatii 

Volatility  oj  I  me  with   Water  Vapour. — In  order 

to  ascertain  the  volatility  of  carvoxime  with  water  vapour, 
quantities  of  the  oxime  usually  resulting  in  the  reaction  were 
distilled  with  water  vapour  for  fifteen,  thirty,  forty-five, 
and  sixty  minutes  respectively.  The  remaining  oxime 
was  collected  and  dried  as  usual,  and  weighed.  The 
difference  in  weight  before  and  alter  distillation  gave  the 
result  sought.  This  result  was  checked  bj  collecting  the 
oxime  that   had  distilled  over,  drying  and   weighing  this 


Iling  Flask. 

Oi                    d  hy 

Distillation. 

Wei 

Percei 

1 

:s 

1 

4-765 
4-772 

.'V370 

1-010 
0-378 

4'364 
I'M* 

20-94 

91-45 
92-95 

No, 


1 1\  me  Distilled  over 
and  Collected. 


Weight. 


Percentage. 


2-106 
4-059 
4-702 


icv;  t 

U'20 

85-06 
87*48 


Experimental  Errordu 
to  Sululiility  in  Watei 

and 


0-238 

0-30B 
0*291 


Volatility  of  Carioxime. — Mr.  Schreiuer  had  co 
weighed  somewhat  over  .'i  grins,  of  carvoxime,  an  . 
proximation  of  the  quantity  generally  obtained  in  t 
assay,  in  a  glass  capsule;  heated  the  capsule  on 
boiling  water-bath  for  an  hour  at  a  time,  the  time  tl 
seemed  necessary  for  drying  the  oxime  ;  and  weighed  aft 
each  period  of  heating  to  note  the  loss  of  weight  due 
volatilisation.  He  found  that  the  average  came  near  0*1( 
These  experiments  were  repeated,  with  the  follow, 
result  i  :  — 

Experiment  I. — 3  -  S(i7 1  grms.  of  caraway  earvoxii 
wire  heated  in  a  glass  capsule  on  a  boiling  water-bath f 
an  hour  at  a  time,  weighed,  when  cooled,  in  a  desiccsti 
and  the  following  losses  recorded.  (1)  00634;  ( 
0-0C93;  (3)  0-0958;  (4)0-0907;  (5)  OUTGO;  ( 
0-0958. 

Experiment  II. — 5 "5002  grms.  of  spearmint  carvoxin 
when  treated  in  like  manner,  gave  the  following  result 
(1)0-1127;  (2)0*1019;  (3)  0-05S2  ;  (.4)  0-1117;  ( 
0-  lin-,7  ;   (CI  0*583. 

'Experiment  III. — 4-470  grms.  of  spearmint  earvoxii 
in  a  control  experiment  yielded  the  following  tlat 
(1)  0-103;  (2)  0-180;  (3)  (J- 160;  (4)  015G;  (5)0- If 
if.)  0*141. 

Experiment  IV. —  4-414  grms.  of  caraway  earvoxii 
in  a  control  experiment  yielded  the  following  dat 
(1)0-109;  (2)0-177;  (3)0-lG2;  (4)0-161;  (5)  0*15: 
(6)  0-165. 

When  compared,  these  results  show  rather  surprisi 
differences.  These  differences,  however,  are  readi 
accounted  for  if  the  diameter  of  the  opening  of  t 
water-bath  is  taken  into  consideration,  as  shown  by  t 
following  tabular  arrangement : — 


Tiuii. 

Loss  of  Caraway  Carvoxime. 

Loss  of  Spearmint 
Carvoxime. 

33  mm. 

43  mm. 

65  mm. 

35  mm. 

43  mm. 

Hours. 

1 

0*0634 

0-109 

0*1187 

•i 

0-0693 

u-177 

0-1019 

0 

:i 

0- 01)58 

0-162 

0*0983 

■  • 

4 

0-0907 

0-161 

111117 

5 

0-0700 

0-132 

0-1087 

6 

•• 

0-01I5S 

0*165 

0*0588 

"■ 

Moisture  in  Air-dried  Carvoxime. — From   the  fo 
it  becomes   apparent   that   the  loss  of    carvoxime 
volatility  of  the   oxime  itself  is  a  fairly  constant   i 
for  the  same  time  and  surface  of  exposure  to  heat.      I 
this   heating  on    the  water-bath  is  a  necessity  is 
out    by  a  series  of  experiments  in  which  the   oxil 
weighed  when  air-dried  and  after  drying  on  the  wal 
for  an  hour.      The    results   are  recorded  in  the  I 
table,  which  shows  that  the  air-dried  carvoxime  euden 


AVeiirht  of 

alter  Drying 

No. 

Air-dried 

on  a 

Total  Loss. 

nttriuuta 

Carvoxime. 

"Water-bath. 

lo  Moil 

l 

:.■  1807 

1-9788 

2 

5-1912 

E-0260 

n-iii-a 

3 

5-1826 

5-0446 

IV1379 

o  tan 

4 

5-2103 

4!I23S 

0-2870 

.i 

5-11SS 

0-1782 

0-0732 

6 

8-02U4 

5-7674 

0-2620 

0-lffi 

7 

IV1717 

0-3348 

8 

6-2250 

5-7707 

0*4548 
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variable  quantities    of  water,  and    that  it  would 

to  weigh  the  air-dried  oxime  for  purposes  oi 
say. 

nee  of  Kexinous  Matter. — Attention   Iki~   several 

lies  been  called  to  the  various  ways  in  which  non-volatile 

minified  matter  in  the  nil  may  affect  the  reaction.     If  the 

m  badly  "  resinified  "  by  continuous  exposure  to 

untight,  the  earvoxime  resulting  in  the  reaction  may 
■  so  impure  as  to  prevent  its  crystallisation.  Such  a 
suit  is  not  t"  be  deplored,  for  it  shows  up  at  once  the 
ipurity  cit'  the  oil  and  the  necessity  of  its  rectification 


before  it  is  put  to  use.     In  order  to  ascertain  the  percentage 
ofcarvoneiu  such  a  resinified  oil.it   is  but   necessai 
distil    it  with  water  vapour  and   to  analyse  the  rectified  oil 
according  to  the  usual  process. 

As  l<>ii£  as  the  amount  of  resin  is  not  sufficient  to 
prevent  the  oxime  from  crystallising,  it  is  apparent,  that 
its  presence  in  the  carvoxiuie  will  add  to  the  weight  of 
the  latter,  and  thus  make  the  oil  show  up  more  favourably 
than  it  ought  to.  This  was  demonstrated  experimentally 
by  a  series  of  three  experiments  each  with  pure  earvoxime 
on  the  one  hand  and  colourless  "carvene"  and  "  resinified 


Melting 

Point  of 
Oxime. 


Rosin  iu 
Limonene. 

Quantities  taken. 

Quantities  regained. 

Percentage. 

No. 

Oiime. 

Carvone 
Equivalent. 

Liraonene 

Containing 
Resin. 

Oxime  as 
"Weigh- -dt 
(+  Resin). 

Carvone 
Equivalent.} 

Calculated. 

"Pound. 

PerCent 

1 

0 

S    iOSJ 

5*0036 

5*0096 

5-234H 

4-8026 

49*97 

WW 

8 

ii 

.v.-,uu 

4*9997 

5-0000 

5-2671 

4-7867 

50-00 

17-37 

.1 

i 

5*5042 

5*0028 

5-0113 

5-3032 

4*8195 

49-95 

IS- 13 

• 

l 

5'5000 

i  imsi 

5-iim-ii 

5-3153 

4-S3H5 

49-96 

(,8*28 

6 

l 

5-5065 

5*11043 

5*0114 

5-2786 

4-7972 

49-98 

17*90 

a 

2 

6-6065 

5*0043 

5*0090 

5-3751 

4*8849 

49  93 

48-78 

7 

•» 

5-1 5U27 

5*0009 

5-0072 

5 '3899 

I- 8983 

49-97 

48-94 

B 

2 

5*4991 

1*9976 

6*0034 

5*  1026 

4-91199 

49*97 

49-09 

9 

a 

6*5038 

5-0019 

5*0093 

5-4088 

4-9155 

49'96 

49-10 

10 

1 

5*5024 

v 6 

5  ..is: 

S'2724 

4-7916 

49  96 

47-87 

11 

3 

5-5019 

5-0001 

:.  0089 

5*4235 

1*9289 

49-96 

49-24 

12 

3 

5-60S2 

5-U013 

6*0092 

5-:iH39 

V9020 

49*96 

48-97 

13 

3 

8*6024 

5*0006 

50ii2:i 

5-4075 

1,-9143 

49*99 

49-13 

it 

3 

5-5025 

.VI  ii  ii  it 

4-9964 

6*  H5S3 

4-9696 

50*02 

49-71 

U 

4 

5-6028 

5*0010 

5-01110 

5-1524 

4-9551 

50-00 

49-54 

u 

4 

6*5064 

5*0033 

5-0015 

5*5159 

5-0128 

50-01 

50*10 

17 

4 

6*5096 

5*0071 

5-0001 

6-4417 

4-9454 

5H-II1 

49-42 

is 

5 

5 -499.1 

4 '9083 

5-o ; 

5-5097 

5-0072 

49-99 

50-0? 

It 

5 

5*6046 

5*0025 

4-9049 

5-4983 

4-9969 

50  04 

49*98 

•ill 

A 

5*6044 

5*0024 

1*9989 

5*5491 

5-0430 

50*02 

59-42 

■Ji 

1 

5  •500 

1-9984 

5-000 

5-3010 

4-S1755 

49*99 

48-18 

1 

5*500 

4-9984 

5-000 

5-2995 

4-81619 

49-99 

4816 

•j.-i 

6*56  i 

t*9934 

5-000 

6-3216 

4-8360 

49-9!) 

t8-:i6 

24 

5 '51  It) 

1*9984 

5-000 

5-2830 

4*8011 

K*99 

HOI 

a 

5"  600 

1*9984 

5*000 

5-3550 

4-8666 

49*99 

48-67 

26 

3 

.V  .iim 

4*9984 

5*000 

5-3105 

li*8261 

19*99 

tS*26 

•-'7 

J 

5"500 

i   ..-i 

5' i 

5 -3640 

4-8750 

W99 

43-75 

18 

t 

.-.-.-.nil 

5" 

5*3255 

4-8398 

tT'.'ll 

48-40 

S 

6*600 

tsust 

5*000 

5*3100 

4-8257 

B*99 

48-26 

5 

6*50  1 

1-9984 

5-000 

5*3005 

4-8170 

49-99 

4S-17 

Degrees. 
67     7ii 
69—69-5 
63—66 
64-5-68 
61-5—68 
..—67 
..—66 
63—63 
63— 63 
62—67 
62—66-3 
62    67 
61—66 
61-67-? 
61—65-5 
fil— 67 
69— 66'5 
62—66-5 
«3— 67 
62-67 


t  Corrected  by  adding  0*10. 
Table  XII. 


Weight  .if 
Basin 

present. 


o-cooo 

O'OOOO 

0-0601 

0*0601 

0*0501 

0-1002 

11-1001 

0*1001 

0*1002 

0-1502 

11-1503 

0-1503 

0-1501 

0-1499 

0*2000 

0*2001 

0*2000 

0-2500 

0*2497 

n-2199 

0*06 

0*05 

O-10 

»*M 

0-15 
0*15 

020 
11-20 
025 
025 


Weight  of      Carvone 
Oxime*  equiva- 

(- Resin).        lent. 


True  Per- 
centage of 
Carvone 
found. 


Loss. 


5-2846 
5-2671 
5253I 
5-2652 
5*2285 
5-2749 
3-2.V1S 
5-3025 
5*3086 
5-1222 
5-2732 
5-2436 
5*2574 
5-3184 
5-2524 
5-3158 
52417 
5-2597 
5*2486 
5-2992 
5-2510 
5*2495 

5 -22 15 
5*1830 
5*2050 
5-1605 
5-1640 
5*1255 
5*0600 
5-0505 


4*8028 
1*7867 
4*7740 
4*7850 

4-7517 
4*7938 
4-8974 
4*8189 
1*8245 
4-6551 
4*7923 
4-7655 
4-7779 
4-8334 
4*7734 
4-  S3 1 II 
4-7636 
4-7SOI 
4-7699 
4*8160 
4-7721 
4-7707 
4-7152 
4-7103 
4*7303 
t*689S 
4*6930 
1*6581 
4-5985 
1-8899 


47-96 
47-87 
47-68 
47*81 
47-11 
47-86 
48-04 
48*18 
W19 
16*51 
47  87 
47*60 
17-77 
43-45 
47-72 
48-29 
47-60 
47-81 
17-70 
48-16 
47-73 
47-71 
17-16 
47-11 
47-31 
46-91 
46-94 
16*59 
45*99 
l.V.m 


PerCent. 
2'0l 
2*13 
227 
2-15 
2-53 
2-12 
1-93 
1-79 
1*77 
3-45 
2-09 
2-36 
2  22 
1-57 
2-28 
1-72 
2-44 
2-18 
2-31 
1*86 
2-26 
2-2S 
2-53 
2-88 

2-68 

3-08 
3*06 

3*  HI 
4*00 

4-09 


*  Corrected  by  adding  O'lo, 


t  Including  the  resin. 

carvene  "  respectively  on  the  other.  The  experiment  with 
the  colourless  carvene  yielded  49-09,  49-59,  and  48-30 
per  cent,  of  carvone  respectively,  in  place  of  50  per  cent, 
as  calculated.  The  resinified  carvone  yielded  53-32,  53-47, 
and  53-34  per  cent,  respectively,  in  place  of  50  per  cent, 
as  calculated.  Thus  the  resin  in  the  oil  made  it  appear 
about  3  per  cent,  richer  in  carvone  that  it  was  in  reality. 

It  also  became  necessary  to  pay  more  attention  to  the 
melting  point  of  the  earvoxime,  and  to  learu  how  it  would 
be  influenced  by  the  presence  of  this  "  resin."  Two  series 
of  experiments  were  therefore  made,  the  one  with  colo- 
phony or  rosin,  the  other  with  so-called  resin  from  resinified 
caraway  oil. 

I- — In  the  first  series  of  experiments  earvoxime  was 
mixed  with  limonene  to  which  a  known  quantity  of  rosin 
had  been  added,  and  the  qualitative  and  quantitative  effect 
of  the  rosin  on  the  oxime,  recovered  according  to  the 
directions  of  the  process  of  analysis,  studied.  The  qualitative 
effect  was  judged  by  the  change  in  melting  point.  The 
melting  point  of  the  pure  recrystallised  oxime  is  given  as 
71  by  Goldschmidt  and  Ziirrer  (Ber.  18,  p.  1730;.  The 
melting  point  of  the  oxime  used  in  these  experiments  was 
determined,  and  found  to  he  70-5' — 72D ;  71J — 72'-  71*5 
— 73°;  72—73  in  four  different  determinations.  From 
the  table  given  above  it  will  be  seen  that  the  meltino- 
point  of  the  oxime,  after  having  been  mixed  with  pure 
limonene,  subjected  to  steam  distillation,  and  to  the  heat 
of  a  water-bath  for  an  hour,  is  lowered  several  decrees, 
even  if  no  rosin  is  present.  Whereas  in  a  general  way  it 
may  be  stated  that  the  melting  point  is  lowered  by  the 
presence  of  rosin,  and  that  the  lowering  is  dependent  on 
the  amount  of  rosin  present,  yet  the  practical  utility  of 
this   observation   is    impaired  by   two   facts.     First,   it    is. 
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difficult  to  state  where  the  impure  oxime  begins  to  melt. 
Differ)  -    may    well    be    of    different   opinion. 

Secondly,  the  tx>ii  t  at  which  the  mixture  is  complete!] 
liquid  is  shar*  er.  but  the  difference  here  for  different 
perci  _'it. 

With  regard  to  the  increase  in  weight  of  the  oxime 
produced  by  the  presence  of  the  resin,  it  "ill  be  seen  that 
with  the  increase  in  the  percentage  of  resin,  the  percentage 
of  oxime  found  gradually  increases  to  about  50  per  cent., 
but  in  no  cat  -  -  materially  above  the  theoretical 
amount,  even  when  5  per  cent,  of  resin  are  present. 

The  influence  of  the  presence  of  the  resin  on  the 
weight  of  the  oxime  is  better  demonstrated  by  the  figures 
in  Tahlc  XII.  With  but  one  exception,  viz.,  experi- 
ment 10.  it  will  be  sen  that  the  actual  loss  of  oxime  in 
the  series  of  experiments  bj  Mr.  Alden  (1 — 20)  is  quite 
uniform,   varying  from    1'oT   per   cent,   as    minimum   to 


-  ■  ">2  per  cent,  as  maximum.  The  loss  in  the  series 
Mr.  Ehlert  (21 — ;'0)  who  had  no  previous  experience -a 
this  method  was  greater,  the  greatest  loss  being  4-09  i| 

cent. 
II. — The  above  experiments  were  supplemented  1 
called  resin   from   resiuitied  caraway   oil. 
resintfied  oil  of  caraway    was    distilled    with    water   rap 
and  the  residue  heated  on  a  water  bath   until   i:   no  Ion: 
lost  weight.       The   non-volatile    resin    was     diss 
limonene,  a   4-i'i5    per   cent,    saturated    solution    i 
Even   upon  the  application    of  heat    a    stronger  solut; 
could   not  be  obtained.      l-'rom  this  concentrated   «olut 
the    more    dilute    solutions  were    prepared.       Thi 
obtained    in    a    series  of   10  experiments  are   recorded 
Tahlc  XIII.      As  will  be    seen    upon   comparison,  much 
same  results  were  obtained  as   in  the  experiments  with 
colophony. 


N 


Table  XIII. 


Per  Cent. 

Resin  in 

Limonene. 


Quantities  taken. 


Carvone 

equivalent. 


Lim> 

containing 
Resin. 


1 

1 

5*0012 

l  9986 

•> 

1 

.V5040 

5*0004 

3 

2 

4-9966 

4 

-) 

1-9946 

S 

:t 

6*0041 

5*0414 

<: 

:; 

5-6041 

- 

4 

5*0482 

f 

4 

5'onso 

5  0876 

9 

4-65 

5*0032 

10 

5oU.-i7 

5  0376 

Quantities  refrained. 


Percentages. 


Olime 
weighed* 
(+  Resin). 


Carvone 
equivalent. 


Calculated.        Found. 


5*82  " 
5*2983 
5-82*! 
5*2839 
5*3286 
53515 

5-4468 

.-.■  i::.!.-. 
54504 


4-awe 

1   si;,l 

1-8578 
4-8020 

l'vi-1 
4S634 
4-8829 
4-9500 
4-940J 
4' 9533 


60-01 

50-01 
50-02 
50-M 

49  -82 
49SI 
49-81 
411-83 
49-87 
49S3 


18-38 

4S11 

is  39 

4stU 
IS'IC 
48-42 

48-61 
49-30 
40-25 
49*38 


Melting  Foi 

of  O.MDK 


IVi-ree*. 

■  i    <;;■:. 

06— 69 

:-« 

.'..-.-67*5 
ill— 67 

i-.i-e» 

5S-6* 
:-66 

1     67-5 
U4-1W-; 


Corrected  by  adding  010. 


Table  XIV.,  like  Table   XII.,  shows   the  actual  loss   of 
oxime.     Inasmuch   as    this   method   of  analysis    is  still  in 
perimental    stage,   these   figures    should  be   worth 
recording. 

III. — In  the  series  of  experiments  reported  under  I.  and 
II.  the  conditions  were  chosen  as  simple  as  possible  by- 
using  carvoxitne  already  formed,  mixing  it  with  limonene 
to  which  rosin  or  resin  had  been  added,  and  recovering  the 
contaminated  carvoximc  by  steam  distillation  in  the  usual 
manner.  A  third  series  of  experiments  was  undertaken  in 
which  the  effect  of  the  resin  from  caraway  oil  on  the 
reaction  between  the  carvone  and  hydroxylamine,  as  well  as 
on  the  ultimate  carvoxime  was  studied.  The  carvone 
employed  was  a  fraction  228— 229  of  Schimmel  and  Co. 's 
'•  (  arvol."  The  limonene  used  was  a  fraction  17i  of 
•'  ( iarvene  "  from  the  same  firm.  The  oxime  of  the  eleven 
experiments  recorded  in  Table  XV.  was  soft  and  some- 
what sticky,  but  could  he  manipulated  without  difficulty. 
It    will    be   seen    from    this    table   that    the    melting  point 


is  lower  than  in  the  previous  experiments.     Tabic  XVI.ti 
shows  that  the  loss  is  nrjch  greater. 

Table   XIV. 


Wright  of     Weight  of 
Xo.         Resin        Carvoxime* 


1 
2 
3 
4 
5 
6 
7 
S 
9 
10 


Carvone 


present. 


True 

Percentage 

m!'  Carvone 


L  ■ 


•0500 
•0500 


1512 
1512 
2017 
2015 
23*8 
2342 


<- Resin),    equivalent    "'^J"    Per  C. 


5-2735 
5-2483 
5-2334 

5-1840 
5'1724 

5-aeos 

.V1712 
5  -2453 
5 -1977 
5-2169 


4-7925 
4-7IS7 
1-7470 
4-7112 

4-7007 
4-7260 
4-8996 

4-7669 
4-7237 
4-7405 


17-cl 
■17  *69 
47-48 
4713 
48-79 
47-06 
46-78 
47-48 
47-08 
47-20 


23: 


Corrected  by  adding  0'10. 


Tablk  XV. 


Xo. 


3 

4 
5 

c. 

7 
- 

11 


- 
of  Resin  in 
Limonene. 


Quantities  taken. 


Quantities  regained. 


Percentages, 


Carvone. 


i '71", 


Limonene 

containing 

Resin. 


'-•11172 

.VOI  I'll 
5*0107 
1-9921 

I-97S5 

5-0l95 
4-9991 


Oxime. 


5542 
8755 
5997 
8134 

8896 

c,.-,7" 
S79I 
7711 
7"''.-; 
8710 


Carvone 
equivalent. 


Calculated. 


4-1389 
4-2491 
4-1802 
1-1927 
4-2487 
• 
4-2823 
4-4344 

i  ■  1268 


Found. 


*■;  -   1 


li.erees 

45-40 

37-54 

49—56 

49-95 

42-3S 

57 

49'79 

11  Vi 

F- H 

5003 

H'72 

50 -00 

48-88 

50-67 

49-97 

18-38 

—5. 

50-14 

12-27 

—53 

50-46 

44-12 

19*86 

49*95 

42-87 

- 

50 '19 

44-20 

:;7-4s 
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in..  Per- 

Weight ol 

Weight  ol 

Cnrvone 

centage  "i 

Loss 

No. 

Resin 

GMvoxime. 

equivalent. 

Carvone 
found. 

Per  Cent. 

1 

o-oooo 

4*5542 

4*1888 

S3  54 

7*86 

■' 

o-oooo 

4*6759 

1*246] 

42  88 

7*57 

* 

4*5494 

1  1845 

11*18 

8*61 

> 

l>*66Sa 

1    1  17" 

41*26 

B*77 

6 

llllHIt 

4 -.-.717 

4-1. -.7.-1 

41-42 

B*58 

4-1. "27 

a- 17 

8-50 

: 

0*1498 

♦•5072 

4*0961 

40-90 

'.1-21 

- 

0*1494 

1*7800 

1-2986 

12  77 

7*69 

II 

ll-.'(HK 

4-.Wiil 

4*1565 

4152 

8*34 

10 

1-0899 

40*04 

9*0] 

11 

i*6Jia 

1-2652 

42*58 

7  r,n 

To  conclude  that  these  low  results  are  due  solely  to  the 
nfluance  of  the  resin  on  the  carvoxinic  while  being  formed, 
would  not  be  correct,  for  other  experiments  have  shown 
that  the  alkalinity  of  the  reaction  mixture  during  the  steam 
distillation  has  much  to  do  both  with  the  yield  and  the 
[liality  of  tin1  carvoxime  formed. 

The  highest  percentage  of  resin  in  the  experiments 
recorded  under  I.,  II.,  and  III.,  is  2-5  per  cent,  (colo- 
phony) and  2*3  per  cent,  (resin  from  caraway  oil) 
respectively.  It  requires  but  little  experience  with  volatile 
oils,  however,  to  know  that  resinification  of  oils  may  pro- 
ceed much  farther.  Thus  a  commercial  sample  of  caraway 
oil  was  found  to  contain  as  much  as  1 1  per  cent,  of  resin 
when  rectified  by  steam  distillation.  The  specific  gravity 
of  the  oil  before  distillation  was  0*957,  after  distillation 
0*910.  Before  rectification  it  assayed 40*96  percent,  carvone 
(melting  point  of  oxime  49  ),  after  rectification  43-51  per 
cent  (melting  point  of  oxime  .V-  ).  A  sample  of  spearmint 
oil  was  found  to  contain  8-8  percent,  of  resin  wheu  rectified 
in  like  manner.  The  specific  gravity  of  the  resinified  oil 
•ol.,,  of  the  rectified  oil  0*8953.  Before  rectification 
ed  46*88  percent,  (melting  point  of  oxime  38° — 18c) 
and  47-99  per  cent,  (melting  point  of  oxime? — 49  )  re- 
spectively. After  rectification  the  oil  assayed  44*60  per 
cent,  (melting  point  of  oxime  30° — 44°)  and  48*33  percent, 
(melting  point  of  oxime  25° — 45  )  respectively.  These 
data  are  not  sufficiently  accurate  to  admit  of  drawing  any 
very  definite  conclusions. 

Conclusion. — Although  the  method  of  determining  the 
carvone  content  of  volatile  oils,  containing  this  ketone,  as 
( arvoxime  is  by  no  means  perfect,  this  method  is  unques- 
tionably a  step  in  the  right  direction.  The  more  recent 
method  of  shaking  out  the  carvone  is  subject  to  the  same 
criticism  which  is  applicable  to  the  shaking  out  of  phenols 
by  alkali  solutions.  The  one  great  advantage  in  the  method 
proposed  is  that  the  analyst  weighs  a  definite  crystalline 
compound. 

Meeting  held  on  Friday,  December  21. sr,  1900. 


MR.    CLIFFORD    RICHARDSON    IN    THE    CHAIR. 
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HoSO,.  and  heat  until  dissolved.  Filter  into  500-c.c  flask, 
trashing  the  filter  and  residue  thoroughly  with  hot  water, 
and  fuse  (if  necessary)  with  a  small  quantity  of  the  mixed 
carbonates.  Cool  and  dissolve  the  mass  in  Iheci  icible  with 
strong  H3SO4.  Heat  carefully  until  the  ore  is  decomposed, 
cool,  place  ill  beaker,  cover  with  water,  and  heat  until 
dissolved.  Filter,  allow  the  filtrate  to  run  into  the  500 
flask,  OOOl,  dilute  to  500-c.c.  mark  with  water,  and  mix 
thoroughly. 

Take  100  c.c.  of  the  solution  with  pipette,  place  in  100-c.c. 
Nessier  tube,  add  5  c.c.  of  hydrogen  peroxide,  and  mix 
thoroughly  with  mixing  rod. 

To  a  second  Nessier  tube  add  100  c.c.  of  10  percent, 
solution  of  H,S04 ;  add  the  number  of  c.c.  of  k"eS<  I ,  solution 
equivalent  to  the  amount  of  iron  present  in  0  1  grm.  of  the 
ore  ;  add  now  5  c.c.  of  hydrogen  peroxide,  mix  thoroughly. 
and  add  "standard  TiO,  solution  until  the  desired  tint  is 
obtained,  comparing  the  colours  by  reflected  light. 

Standard  TiO.,  Solution. 
Fuse  1  grm.  of  chemically  pure  TiO.:  in  platinum 
crucible  with  8  grins,  of  the  mixed  carbonates  (NajCOj-t- 
K..(  (),)•  cool,  place  in  beaker,  add  100  c.c.  of  water,  and 
add  slowly  30  c.c.  of  concentrated  H:S04,  and  heat 
until  dissolved.  Filter,  and  should  the  filtrate  he  turbid, 
refilter  through  the  same  filter  until  the  filtrate  is  perfectly 
clear.  Ignite  the  filter  and  contents,  and  fuse  with  2  grms. 
of  the  above  carbonates.  Place  in  beaker  as  before,  and 
add  100  c.c.  of  water  and  20  c.c.  of  strong  H«SO„  and  heat 
until  dissolved.  Filter,  allowing  the  filtrate,  if  clear,  to  run 
into  first  filtrate,  and,  after  the  solution  has  become  cold, 
dilute  to  500  c.c.  and  mix. 

To  standardise  the  solution  take  10  c.c.  of  the  solution 
with  pipette,  place  in  150-c.c.  beaker,  add  25  c.c.  of  water, 
add  an  excess  of  NH4HO,  filter,  and  wash  thoroughly  with 
hot  water  until  free  from  sodium  and  potassium  salts. 
Ignite,  cool,  and  weigh. 

To  the  crucible  add  one  or  two  drops  of  water  and  the 
same  amount  of  strong  fLS04  aud  a  few  c.c.  of  HF,  and 
evaporate  to  dryness.  Ignite  and  weigh,  and  calculate  the 
TiOj  contained  in  1  c.c.  of  the  solution. 

FeSOA  Solution. 

Dissolve  50  grms.  of  FeS047H.:0  in  500  c.c.  of  water,  and 
add  100  c.c.  of  H»S04,  and  dilute  to  1  litre,  and  standardise 
with  KjCr30;  solution. 

The  "results  obtained  from  a  sample  of  iron  ore  by  the 
above  method  were  0-  738  per  cent.  Tit ).,  and  from  the  same 
sample  Dr.  Charles  Baskerville's  results  were  0-740  per  cent, 
TiOj  (gravimetric). 


^ottingbani  ^trtioiT. 


Meeting  held  at  the  Municipal  Technical  College, 
Derby,  on  Tuesday,  November  20th,  1900. 


COJXIRIMETRIC  DETERMINATION  OF 
TITANIC  ACID. 

Br   JAMES    BRAKES. 

Is  the  estimation  of  Ti03  by  the  colour  method,  I  have 
modified  the  method  as  used  by  Dr.  Charles  Baskerville 
(.this  Journal,  1S00,  419)  as  follows: — 

Fusing  the  residue  left  from  the  fiist  filtrate  with  the 
mixed  carbonates.  Fusing  the  chemically  pure  Tit  >  with 
the  above  carbonates  instead  of  KHS04  in  preparing  the 
standard  solution.     Also  in  standardising  of  the  same. 

The  method  is  as  follows:  — 

Fuse  5  gnus  of  ore  with  an  equal  amount  of  NaF  and 
ten  times  the  weight  of  the  ore  of  KHSO,  in  a  platinum 
crucible  at  a  low  heat  until  the  fusion  is  quiet,  and  finally 
heal  15  or  20  minutes  at  a  low  red  heat  to  expel  the  last 
traces  of  fluorine.  Cool  crucible  and  lid,  place  in  small 
beaker,  and  cover  with  50  c.c.  c.f  10  Der  cent,  solution  of 


PROF.    STANLEY    F.    KIPPIXO,    F.R.S.,   IN    THE    CHAIR, 


THE  VALUATION  OF  GAS  LIQUOR. 

BY    F.    J.    R.    CARULLA. 

Although  ammoniacal  liquors  are  being  obtained  Lu 
increasing  quantities  from  the  operations  connected  with 
coke  ovens  aud  blast  furnaces,  the  large  bulk  of  the  make- 
is  still  produced  at  the  gas  works.  At  one  time  it  used  to 
be  worked  up  almost  exclusively  by  chemical  manufac- 
turers, but  gradually  this  process  has  become  part  of  the 
gas  manager's  business. 

The  reasons  for  this  change,  and  for  the  apparent  en- 
croachment, must  interest  this  Society,  representing,  as  it 
does,  chemical  manufacturers  as  distinguished  from  the  gas 
industry. 

Clearly,  a  raw  material  such  as  gas  liquor,  that,  on  an 
average,  contains  no  more  than  2  per  cent,  of  ammonia,  the 
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^niug  9S  per  cent,  being  practically  waste,  ia  not  an 
!    ili.it  can  be  dispatched  Co  long  distan  :es.     It  will  not 
stand  heavy  carriage  charges,  an  ently,  large  fas 

works  not   conveniently   situated    in   regard   to    chemical 
w  .rk~  are   compelled  to  work  the  liquor  up  themselves, 
sionally,  however,  a   chemical   \  to  a  gas 

works  is  suddenly  deprived  of  a  comm  iditj  that  is  perhaps 
necessary   to  its  very  existence.      Such   a   state  of  things 
only  be  due  to  some  serious  misunderstanding,  and  the 
How  eati  it  have  occurred  ? 
The  chief  cause  of  dissatisfaction  is  the  system  of  Bale 
and   purchase    that    is   generally   adopted.     The    chemical 
manufacturer  generally  buys  the  liquor  at   a  fixed  price, 
btrt  cannot  -ell  his  make  of  sulphate  of  ammonia  ahead  in 
the  same  way.     As  the  price  of  sulphate  varies  enormously, 
without  the  manufacturer  being  able  to  influence   it,  the 
time  i<  sure  to  come  when  he  is  selling  at  a  loss.     The  gas 
then  has  do  cause  to  complain.     On  the  other- 
hand,  sulphate  prioes  may  rise  when  the  chemical  manu- 
facturer has  a  loir-priced  contract  for  gas  liquor.     The  gas 
company — not   unnaturally — regret-  the   loss  of   the  con- 
siderable profits  that   it  might   be  making,  regardless,  how- 
i'>cr,  of  the  periods  of  low   prices — sure   to  recur — when 
the  chemical  manufacturer  has  boon  losing  money. 

It  is  surprising  that  no  groat  effort  has  ever  been  made 
by  those  manufacturers  interested  in  this  industry  to  bring 
about  a  change,  making  affairs  more  satisfactory  to  all 
concerned.  It  must  be  evident  that  a  sliding  scale  instead 
of  a  fixed  prioe  would  get  over  the  difficulty. 

The  first  consideration  that  arises,  whatever  the  method  of 
may  be,    is    how    the    strength   of  the   liquor  is  to  be 
tained.     The  most  usual  method  is  to  take  the  specific 
gravity  by  means  of  Twaddcll's  hydrometer. 

Strange  as  it  may  appear,  this  is  in  many  cases,  especially 
with  the  low  strengths,  a  perfectly  fair  estimate  of  the 
contents  of  ammonia  in  the  liquor.  It  is  not  always  so,  but 
with  the  coals  used  in  this  district,  and  the  strengths  usually 
produced,  the  cases  in  which  the  indication  is  not  a  fairly- 
true  one  are  very  rare  indeed. 

The  Burton  Gas  Works,  for  instance,  producing  a  liquor 
that  seldom  exceeded  4   Tw.,  yielded  results  accurate  abso- 
|   t  i  the  first  decimal  point. 
The  following  are  some  tests  made  to  cheek  a  certain  lot 
of  liquor  :  — 


Tw.  DiL 


1      ce  Strength  by 
Distillation. 


Equivalent  Tw. 


Mr.  F.   L.   Kamsden,  the  engineer  ami   manager  of  the 

Burton   tla-    Works,   informs   the   author   that   nearly   all 

tl   and  cannel  from  which  this  liquor  was   obtained 

m  the  North  Derbyshire  district. 

These  and  other  analyses  referred  to  in  this  paper  were 

!..    le   by    Mr.    E.  M.  Glover,  who  has  had  a  very  long 

experience  in  this  particular  test. 

idering  that  free  ammonia  lower-  the  specific  gravity, 

it  i-  a  remarkable  fact  that  as  the  density  of  gas  liquor  rises, 

!ents  of  ammonia  also  increase.     The  rate  of  increase 

is,  however,  not  always  even,  and   there   is  no  doubt  that, 

■  Dgtbs  of  7    and  8'Tw.,  the  hydrometer  test  is  only 

■  •ximntion,  but  as  there  is  usually  an  increase  of  real 
strength  over  that  indicated,  it    is  a    matter  easy  of  adjust- 

hen  fixing  the  price,  and  does  not  prevent  the  use 

of    the    hydrometer,   which    i9    an   immense   convenience 

wherever  this  instrument  can  be  employed.     In  some  cases 

ihe  hydrometer  is   inapplicable   or  objected  to,  and 

ret  expedition  has  been  desired,  a   method  known  as 

n  applied.     This  test  is  only 

d  origin  to  the  expression  "ounce 

-,"  lor  in  realit)  il   does  nol  always  yield  reliable 

I      test,  conducted  as  it  is  bj  the  direct  saturation 

of  1  gallon   of  tie  tor   with    sulphuric   acid,   the 

number  of  ounces  nsed  being  noted,  will  fail  t-i  give  the 

ammonia  combined  with  Btroi 


An  actual  analysis  becomes,  therefore,  the  only  alternate 
whore  the  hydrometer  is  inapplicable,  as,  for  instance, 
liquor  containing  free  ammonia,  or  in  those  from  tarstil 
\c,  or  where  the  liquor  supplied  is  very  variable.  Such 
analysis  is  always  carried  out  by  the  well-known  method 
distillation. 

By  the  kindness  of  Mr.  John  Phillips,  secretary  of  t 
Bristol  Gas  Co.,  the  author  is  able  to  give  particulars  of  t 
modification  they  adopt.  The  description  is  of  spec 
interest,  as  it  is  issued  to  would-be  contractors  for  the  pi 
chase  of  their  gas  liquor,  with  the  forms  of  tender  to  | 
filled  in  with  prices  on  a  sliding  scale  based  on  the  mart 
value  of  sulphate  of  ammonia. 

(The  full  description,  with  illustration  of  the  apparati 
has  been  published  in  the  Journal  of  Gas  Lighting, 
Dec.  4  and  11,  1900,  pp.  1397  and  1462.) 

Having  fixed  on  the  method  for  ascertaining  the  streng 
of  the  liquor,  the  next  point  is,  what  basis  should  be  taki 
for  the  price  of  sulphate  of  ammonia.  As  this  price 
published  weekly  in  the  Chemical  Trade  Journal,  tl 
Journal  of  Gas  Lighting,  and  a  number  of  other-,  it 
easy  to  agree  upon  some  publication  from  which  to  take 
Then  comes  the  question,  What  proportion  of  the  eurrei 
value  of  sulphate  of  ammonia  shall  be  allocated  to  tl 
chemical  manufacturer,  and  what  to  the  gas  company 
Whatever  the  price  of  sulphate  may  be,  the  cost  of  i 
manufacture  from  any  particular  strength  of  liquor,  apa 
from  the  cost  of  the  liquor  itself,  varies  very  little.  ( 
course,  it  varies  considerably  when  coal  doubles  in  pric 
as  has  recently  occurred,  but  one  is  speaking  of  normi 
times,  disregarding  accidents  and  abnormal  occurrences,  ft 
which,  nevertheless,  some  provision  in  the  nature  of  insurant 
should  be  made. 

It  is  unnecessary  here  to  enter  into  the  details  that  go  I 
make  up  the  cost.  A  fair  sum  where  the  gas  liquor  is  do; 
to  the  chemical  manufacturer's  works,  or  where  it 
delivered  free,  might  be  5/.  5s.  per  ton  of  sulphate,  and 
this  sum  is  deducted  from  the  current  price  of  sulphate,  tl 
remainder  would  fairly  represent  what  the  gas  compan 
should  receive  for  the  anmioniacal  liquor  used  in  th 
manufacture. 

Having  reached  this  agreement,  it  is  easy  to  fix  the  jirie 
per  ton  for  the  various  strengths  of  gas  liquor  that  may  ti 
supplied. 

The  Twaddell  scale  is  convenient,  in  that  the  number  6 
divided  by  the  strength  in  degrees  Tw.  gives  the  uuinbf 
of  tons  of  liquor  required  to  make  1  tou  of  sulphate  c 
ammonia.  Thus,  ot  6  liquor,  10  tons  are  required;  of.') 
liquor,  12  tons  are  required;  of  4  liquor,  15  tons  ar 
required  ;  of  3°  liquor,  20  tons  are  required.  The  strengtl 
in  Tw.  degrees  multiplied  by  the  tons  required  always  bein 
60. 

Suppose  that  sulphate  is  at  11/.  per  ton.  From  thes 
data  it  might  appear  that  the  price  that  the  manufacture 
should  be  able  to  pay  for  liquor  delivered  to  his  work 
would  he — 


For  6 


11?.   -   .1/.  5*. 


lis.  6d.  per  ton. 


For  5    "'■    ^'-  —  =  9s.  Id.  per  ton. 
For  l    '"'  "„S-B*=  =  7s.  Sd.  per  ton. 


For  3' 


16 
III.—  51.  6*. 


=  5s.  9</.  per  ton. 


But  it  would  really  not  be  so,  as,  e.g.,  the  cost  of  manu- 
facture from  3°  liquor  is  much  greater  than  from  fi',  in 
consequence  of  the  much  larger  quantity  that  has  to  he 
dealt  with— r/c,  double — to  produce  the  1  ton  of  sulphate 
Obviously  it  cannot  fairly  be  asked  of  him  to  pay  one-half 
the  price  of  6  for  3  ,  although  the  latter  yields  one-half  the 
quantity  of  sulphate. 

The   manufacturer   can   protect    himself  by  making  it  a 
condition    that   no   liquor   shall   be  less    than    I     T" 
what   might   ho  more  convenient  to  both  buyer  and  seller, 
to  adjust  the  cost  of  manufacture  to  the  varying  stri 

This  may  be  done  in  the  following  manner  ; — 

Let  a  --  price-  of  sulphate  of  ammonia. 

Let  h  =cost  of  carriage  of  gas  liquor  per  ton. 
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Let  c  —  constant  manufacturing  charges,  including  acid, 
image  to  port  of  shipment,  &c,  per  ton  of  sulphate 
made. 
Lei  >/  =  variable  manufacturing  charges,  including  fuel, 
ages,  repairs,  &c,  also  per  ton  of  sulphate  made, 
but  their  amount  depending  on  the  strength  of  the  liquor. 
We  »ill  suppose  that  <l  =  this  value  for  .">   Tw  . 
I.  rr   -  strength  of  gas  liquor  in  degrees  Tw. 
Lei  r  —-  value  per  ton    of  gas    liquor   of  any  strength  at 
-  works, 

i  manufacturing  profit  should  evidently  he  included 
in  the  value  d,  not  in  the  value  c,  as  otherwise  the  sulphate 
maker  is  not  sufficiently  protected  in  the  event  of  deliveries 
gas  liquor,  and,  on  the  other  hand,  the  gas  company 
would  not  derive  sufficient  benefit  when  delivering  strong 
iquor. 

inhering  that  60  divided   by  the  Twaddell  strength 
liquor  is    equal  to  the  number  of  tons  of  that  liquor 
required  for  1  ton  of  sulphate  of  ammonia,  it  will  be  evident 
that 

.-{.-(•*  +  «-)}  «S o>. 

!ut  we  are  supposing  that  the  value  d  is  for  liquor  of 
i"l'«.  :  hence,  as  the  equation  stands,  it  would  only  be 
rue  for  liquor  of  this  strength.  To  make  it  applicable  to 
iquor  of  any  strength,  it  is  necessary  to  consider  that  it 
»'ill  take  just  as  long  for,  say,  100  tons  of  liquor  to  pass 
aCOUgh  the  ammonia  still  if  the  strength  is  4  Tw.  as 
ilun  it  is  .v.  The  process  can  certainly  lie  hastened  or 
lelayed  in  a  certain  measure,  but  this  is  not  of  sufficient 
mportance  to  he  taken  into  account  in  this  calculation. 
Ve  m;i\  therefore  safely  say  that 

.-, ,1 
I 

'ill  represent  the  variable  manufacturing  charges  per  ton 
f  sulphate  made  from  liquor  of  any  given  strength. 
Substituting  this  value  for  d,  in  equation  (1),  we  get 


c  /tin/,  BUY,  T 

ad,  simplifying,  we  obtain 

T(a  -  e)  -  (60  a  - 


•(2), 


.(3). 


Of  course,  there  will  be  no  two  manufacturers  who  could 
ive  the  same  values  to  b,  c,  and  d.  Nevertheless,  we  may, 
ir  purposes  of  illustration,  assign  value*  to  these  factors, 
ad  easily  construct  a  table  to  make  the  matter  more  clear. 

Suppose  b,  the  carriage  per  ton  of  liquor  from  the  gas 
orks,  to  be  2s. 

Let  c,  the  constant  manufacturing  charges   per  ton  of 
dphate,  be  50s.,   and  let   </,  the   variable  manufacturing 
■-.  be  55s. 

the  formula  (3),  we  get  for  x  the  prices  given  in 
te  following  table  for  liquor  of  different  strengths  at  the 
irious  values  of  sulphate  of  ammonia  indicated: — 


X  =  Price  per  Ton  of  Liquor  at  Gas  Works. 


Tw. 


When  Sulphate  is  valued  at 


iquor. 

BL 

9?. 

1"'. 

11?. 

12?. 

s.  d. 

».  d. 

s.  ./. 

s.   d. 

S.    (I. 

a  11 

1  11 

2  11 

4" 

n   3 

i     1 

3    5 

4     9 

6    1 

i     7 

4     3 

5  11 

/     1 

:i  3 

*l 

4     r, 

6     5 

B    5 

in    5 

18     .-, 

7° 

6    3 

8    7 

111  U 

IS    3 

15     7 

«" 

8    1 

10    9 

13     o 

16    1 

IS     9 

It  will  be  evident  from  this  table  how  unprofitable  the 
prking  of  low-strength  liquor  is  to  the  manufacturer.  At 
e  low  prices  of  8/.  and  9/.  per  ton  for  sulphate,  the  manu- 

turer  might  actually  be  losing  money  if  liquor  of  3D  Tw. 
■re  given  to  him,  and  he  had  a  carriage  of  2s.  per  ton  to 


pay  upon  it.  As  low-strength  liquor  is  frequently  worked 
up,  and  considerably  higher  prices  than  those  indicated  by 
our  table  are  paid  for  it,  it  is  clear  that  the  liquor  must  he 
pass, das  rapidly  as  possible  through  the  still  with  probable 
loss  of  fixed  ammonia  in  the  spent  liquor.  At  the  same 
time,  it  must  be  added  thai  low-Strength  liquor  within 
reasonable  limits  commends  itself  to  those  who  have  to 
handle  it  many  times,  because  any  losses  by  leakage  are  not 
so  serious  as  when  the  liquor  is  of  a  high  strength. 

A  comparison  may  be  made  of  the  prices  obtained  ill  the 
earlier  calculation  for  6  ,  S  ,  4  ,  and  :t  liquor,  deducting 
the  2s.  per  ton  supposed  to  be  paid  for  carriage,  and  the 
prices  in  the  table  for  the  same  strengths  when  the  price  of 
sulphate  of  ammonia  is  1 1/. : — 


Strengths  Tw. 

6" 

5° 

4'             S> 

l'rireof  liquorpcr ton, assuming 
5/.  5s.  as  cost  of  making  sul- 
phate. 

l'ru i  liquor  per  ton,  dividing 

the  same  cost  into  a  constant 
and  a  variable  portion  (c+d) 
as  per  tn  hie. 

s.  J. 
9    6 

111    r, 

s.  d. 

7    7 

7    7 

S.    d. 

.",    s 
i    9 

s.  d. 

■i    :< 

i  n 

The  fairness  of  the  suggested  formula  by  which  the 
table  has  been  prepared  will  be  seen  from  the  comparison. 
The  sellers  would  get  lid.  more  per  ton  for  liquor  of  G3 
strength  by  the  table,  whilst  the  buyer  would  pay  lid.  less 
per  ton  for  4°  strength.  Of  course  5°  is  not  altered,  as  we 
have  supposed  d  to  represent  the  variable  portion  of  the  cost 
of  manufacture  for  this  strength  of  liquor. 

In  conclusion,  the  author  would  state  that,  although 
figures  have  been  used  for  the  sake  of  clearness  and  illus- 
tration, he  only  wishes  to  draw  attention  to  a  principle  of 
valuation,  that  may  be  modified  according  to  the  circum- 
stances of  each  case,  but  which  he  believes,  when  properlv 
appreciated  and  understood,  to  be  capable  of  introducing 
harmony  amongst  the  contending  interests  of  the  gas  and 
the  chemical  industries. 

Discussion. 

The  Chairman  said  he  was  surprised  to  hear  that  any- 
one used  the  hydrometer  as  a  test  for  gas  liquor.  He  under- 
stood that  the  liquor  was  bought  and  sold  by  the  "  ounce 
strength." 

Mr.  Cakulla  remarked  that  the  ounce  strength  obtained 
by  saturation  of  the  liquor  with  sulphuric  acid  also  failed  to 
give  a  true  indication  in  many  instances. 

The  Chairman  said  that  the  ascertainment  of  the  ounce 
strength  by  the  distillation  test  is  what  he  referred  to. 

Mr.  Carolla  said  that  he  had  experience  of  more  than 
a  dozen  gas  companies  by  whom  the  hydrometer  was  found 
a  convenient  and  reliable  instrument.  Of  course,  when 
buying  liquor  from  tar  distillers,  a  distillation  test  was  indis- 
pensable, as  in  that  case  the  hydrometer  gave  no  indication 
of  the  strength. 

(^lutuarp. 


LORD  ARMSTRONG. 

Br  the  death  of  Lord  Armstrong,  the  Society  of 
Chemical  Industry  loses  one  of  its  most  distinguished 
members,  and  the  world  one  of  its  greatest  men.  In 
whatever  way  the  character  of  Lord  Armstrong  is 
regarded,  whether  as  a  scientific  man  and  inventor,  as  a 
man  of  affairs,  or  as  a  public  benefactor,  he  stands  out 
among  the  great  men  of  his  time  as  a  towering 
personality. 

Lord  Armstrong's  father  began  life  at  Wreay,  a  small 
place  near  Carlisle,  with  no  brilliant  prospects,  and  was 
induced  to  remove  to  Newcastle,  where  he  became  part- 
ner in  a  firm  of  corn  merchants,  and  eventually  mayor 
of  the  town.  His  son  at  a  very  early  age  began  to 
show  a  strong  inclination  to  mechanics,  but  when  he  left 
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the  Bishop  Auckland  Grammar  School  he  was  placed 
with  the  family  solicitor  a<  an  articled  clerk,  and  in 
doe  time  became  a  partner  in  the  firm,  1"  188*,  he 
married  Margaret,  daughter  ot'  William  Bamshaw,  of 
Bishop  Auckland.  For  thirteen  years  he  adhered  to 
the  legal  profession,  but  in  his  leisure  be  Beduloualy 
studied  engineering  problems  ;  in  fact,  it  was  to  meohanica 
rather  than  law  that  lit-  gave  his  mind.  One  of  the 
-t  of  his  mechanical  inventions  was  the  hydraulic 
crane,  a  type  of  hydraulic  machine  "huh  has  now 
become  of  world-wide  utility.  But  what  orsl  drew  the 
attention  of  the  world  to  the  ingenuity  of  this  north- 
country  solicitor  with  a  mechanical  genius  was  thr 
.-tul  and  brilliant  experiments  be  made  in  eluci- 
dation of  a  mysterious  phenomenon  reported  to  hiinas 
frequently  o,  surring  in  connection  with  a  steam  engine 
at PSeaton  Delaval  Colliery. 

It  was  -aid  that  when  the  engineman  was  adjusting 
ifety  valve  while  the  steam  was  blowing  off,  sparks 
of  fire  darted  out  of  his  tinkers.     This  strange  phenome- 
non interested  Mr.  Armstrong;  lie   carefully  examined 
int. i  it.  found   it  to  be  new— the  first  instance  known  of 
the   generation   of  electricity   by  effluent  steam.     This 
led  him  to  the  invention  and  construction  of  what  was. 
at  that  tin:.-,  by  far  the  most  powerful   means  known  of 
generating  high-tension   electricity— the   hydro-electric 
machine.     Chieflv  in   recognition   of  the  merit  of  this 
discovery,  Mr.  Armstrong,  while  still  a  young  man,  was 
|  to  the  fellowship  of  the  Royal  Society. 
Between  1845  and  1850  Mr.  Armstrong  invented  the 
.mnlator."  by  which  an  artitieial  "  head  "  of  water  is 
substituted  for  the  natural  "head"  gained  by  altitude 
only  ;   and    he   extended    the   application  of   hydraulic 
power  to   hoists   of  every  kind,  dock -gates  and   swing- 
bridges,  turntables,  capsta.i-,    waggon-lifts,  &c     For  the 
manufacture    of    this   machinery   the   Elswick    Engine 
Works  were  started  in  1847-8,  the  founders  beiug  Mr. 
Armstrong.  Mr.  Donkin,  Mr.  Potter,  Mr.  George  Cruddas, 
and  Mr.  diehard  Lambert.     These  gigantic  works  are 
monumental  evidence  of   the  great  capacity  of    Lord 
Armstrong,  not  only  as  an  inventor, but  as  the  organiser 
of    a   great   industrial   enterprise — where,  for  the   first 
time,  was  attempted  the  entire  construction  and  arma- 
ment   of    great   ships   of  war  as   the    product    of  one 
works,  and  that  not  a  Government  establishment.    Lord 
Armstrong   used   to  speak  of   Elswick    as   g    national 
arsenal  that  might  in  time  of  war  be  of  great  importance 
in  aid  of  the  defence  of  the  country,  and  recent  history 
has   shown   the   truth   of   his   forecast     The    modern 
cruiser  class  of  fighting  ship  was  evolved  at  Elswick. 
During  the  Criiican   war,  the  difficulties  of  bringing  up 
heavy   artillery   engaged    Mr.    Armstrong's    attention. 
Lighter  guns  with  a  longer  range,  he  saw,  was  the  object 
to  he  attained.     The  work  he  had  set  himself  to  do  was 
arduous  ;  it  was  no  less  than  to  completely  remodel  the 
ordnance   of   the   Army  and   Navy.     Many  details,  of 
course,  bad  to  he  worked  out  and  trials  to  be  conducted 
at  remote  spots  on  the  moors  or  the  shore.     In  1856  the 
Armstrong  rifled  ordnance  was  ready  for  official  inspec- 
tion.    A  three-pounder  was  first  submitted,  then  a  five- 
pounder,   afterward^    heavier  pieces.     Finally,  in   1858, 
the  RifiVd  I  annon  Committee  recommended  the  Arm- 
strong gun  for  'special  service   in   the    field,   and   the 
Adjutant-General  of  Artillery   pronounced   it  the    best 
field-gun  then  known.     Mr.  Armstrong  generously  gave 
his  invention  to  bis  country  without  fee  or  consideration. 
But  -ueh   a   service   could  not  go  unrewarded  ;  he  was 
I  '.I;.,  and  appointed  Engineer  of  Billed 
ith  2,000/.  a  year.     Woolwich  being  unable 
to  tui  un  with  the  secrecy  or  rapidity  desired, 

it  was  arranged  that  it  should  be  made  at  Elswick. 

In  18f,3  sir  William  Armstrong  was  President  of 
the  British  Association  meeting  at  Newcastle,  and 
drew  attention  to  the  increasing  consumption  and  waste 
of  coal,  and  the  nearness  ol  the  time  when  our  .nil- 
fields  will  h.-  exhausted.  This  resulted  in  a  Royal 
Commission,  of  which  Sir  William  was  made  a  member. 


lie  was  president  of  the  Institution  of  Mechanical 
Engineers  in  1861, 1862,  and  186'.',  and  of  the  Institution 
of  Civil  F.ugiuccrs  in  1S82. 

Sir  William  Armstrong  was  raised  to  the  peerage  in 
1887.  I.1..D.  of  Cambridge  (1S62),  D.C.L.  of  Oj 
(.18710.  and  M  Inst.  Eng.  of  Dublin;  tirand  Olti, 
the  Order  of  San  Maurizio  e  Lazzaro  of  Italy,  Knight 
Commander  of  the  Danish  Order  of  the  Dannebrog,  of 
the  A  ustrian  t  Irder  of  Francis  Joseph,  the  Spanish  ( irdcr 
of  Charles  HI.,  the  Brazilian  Order  of  the  Rose,  ami 
Second  Class  of  the  Rising  Sun  of  Japan.  His  president] 
of  the  Newcastle  Literary  and  Philosophical  Society 
extended  over  many  years,  and  continued  to  the  time  of 
his  death. 

His  public  spirit  and  philanthropy  were  large  and  wide- 1 
spread.  A  lecture  hall  for  the  Literary  and  Philosophical 
Society,  an  operating  theatre  for  the  Infirmary,  10,000/. 
to  the  Natural  History  Museum,  a  Mechauics'  Institute, 
schools  for  the  Elswick  men,  and  a  banqueting  hall  and 
public  parks — these  were  among  his  many  gifts  to 
Newcastle.  He  was  a  man  who  richly  deserved  his 
gTiat  popularity. 

Lord  Armstrong  died  in  his  ninety-first  year,  at 
(raigside,  Rothbury,  Northumberland,  on  Thursday, 
Dee.  27.  The  funeral  took  place  on  Dec.  31,  1900,  and 
the  burial,  in  the  churchyard  at  Rothbury.  All  the 
principal  learned  and  scientific  societies  were  repre- 
sented, the  Society  of  Chemical  Industry  by  its  President, 
J.  W.  Swan,  F.K.S.,  who  in  the  name  of  the  Society 
placed  a  wreath  upon  the  grave. 

Lord  Armstrong  has  been  a  member  of  this  Society 
since  188-1,  when  he  was  elected  as  Sir  W.  G.  Arm- 
strong. 

He  leaves  no  heir,  and  his  peerage  dies  with  him. 


3ournaI  ana  patent*  £iteraturr. 


Class 
I.- 
II.- 
III.- 
IV.- 
V.- 
VI.- 

VII.-. 

VIII.- 

IX.- 

X.- 

XI.- 

XII.- 

XIII.- 

XIV. 

XV. 

XVI. 
XVII.- 

XVIII.- 

XIX. 

XX. 

XXI. 

XXII. 

XXIII. 

XXIV 


General  Plant,  Apparatus,  and  Machinery 27 

Fuel,  Gas,  and  Light 2S 

■Destructive  Distillation,  Tar  Products,  Petroleum     8! 

Colouring  Matters  and  Dyestuffs S3 

Textiles :  Cotton,  Wool,  Silk,  &c 3» 

-Dyeing,  Calico   Printing,   Paper    Staining,   and 

Bleaching 9 

Acids.   Alkalis,   and   Salts,   and    Non  •  Metallic 

Elements ffl 

•Glass,  Pottery,  and  Enamels 43 

-Building  Materials,  Clays,  Mortars,  and  Cements.      43 

•Metallurgy 44 

Electro-Chemistry  and  Electro-Metallurgy 4S 

■Fats,  Fatty  Oils,  and  Soap W 

-Pigments  and  Paints  ;    Resins,  Varnishe9,  4c. ; 

India-Rubber.  4c & 

-Tanning,  Leather,  Glue,  Size,  Bone,  and  Horn ; 

Ivory  and  Substitutes 

-Manures,  Ac ' 

-Sugar,  Starch,  Gum,  4c K 

-Brewing,  Wines,  Spirits,  4c 

-Foods  ;  Sanitation  ;  Water  Purification  ;  and  Dis- 
infectants  

-Paper,  Pasteboard,  Cellulose,  Celluloid,  4c Hi 

—Fine  Chemicals,  Alkaloids,  Essences,  and  Extracts 

—Photography ' 

—Explosives,  Matches,  4c ' 

—Analytical  Chemistry 

.—Scientific  and  Technical  Notes 


•  Any  of   these    specifications   may  be  obtained  by  post 
remitting  8d.— the  price  now  fixed  for  all  specifications,  posl 
included— to  C.  N.  Dalton.  Esq.,  Comptroller  of  the  Patent  01 
'Southampton  Buildings,  Chancery  Lane,  London,  W.C. 
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I.-PLANT,  APPARATUS,  AND  MACHINERY. 

PATENTS. 

Solid  Materials ;  Method  of  and  Apparatus  for  Treating 

;  applicable  to  the  Manufacture  of  Gas,  Coke,  and 

l.i  other  Purposes.     P.  Naef,    New    York,   T'.S.A.     Eng. 
Patd,  88,415,  also  23,415a,  28,415B,and  23,415c,  Nov.  23, 
19,     (Under  Internal  Convent.) 

Ih  \r  is  applied  to  (or  abstracted  from")  the  material   to  bo 
treated,  by   circulating   gases  or   vapours    iu    beaters    (or 
coolers)  forming  a  part  of  t lie  apparatus.     The  gases  are 
i|   through   the   material   until   they  are   cooled   to  a 
temperature  at  which  the  operation  to  be  carried  out  ceases 
for  practical   purposes.     Then  the  gases  are  again   heated 
and  brought  into  contact  with  the  material.     A  continuous 
circulation   of    heated   gas   through   the    material    is    thus 
obtained,  the   material  itself,  being  preferably  also   moved 
through  the  apparatus.     The  e\cess  of  the  gases  or  vapours 
produced  during   the   operation  is   conducted  through  the 
material   to  be  treated,  and   all   the 
In  'at    is  abstracted  from  the  same, 
and  the  reaction  is  completed.     The 
invention  also  comprises   improved 
mean-  for  charging  the  material  to 
and   for   discharging    it   from    the 
apparatus. 

The  claims.  85  in  number,  partly 
relate  to  applications  of  the  method 
to  such  purposes  as  the  distillation 
of  bituminous  fuel  for  the  pro- 
duction of  gas  and  coke,  the  manu- 
facture of  water  gas,  the  destruction 
ige  matter  aud  the  recovery 
of  ammonia  therefrom,  the  calcina- 
tion of  limestone  and  cement,  the 
production  of  carbonic  oxide  and 
carbonic  acid,  and  to  the  carrying 
out  of  catalytic  reactions  requiring 
a  constant  temperature,  such  as  the 
manufacture  of  sulphuric  acid  from 
sulphurous  acid. 

In  specifications  23,415a,  23,415b. 
and  23,1150,  which  bear  the  same 
title  and  date  as  the  above  patent, 
the  inventor  describes  some  modi- 
fications in  the  processes  of  treat- 
ment, together  with  novel  devices 
for  effecting  the  same. — D.  B. 

Filtering  Mi  ilium  ;  Improved . 

H.        Nordtmever,        Germany. 
Eng.  Pat.  2961,  Feb.  14,  1900." 

A    calcineo    or    baked   filtering 
medium   of   fossil  meal,  "  free  from 

craziugs  "  or  surface  eraeks,  "  of  a  uniform  porosity,  and 
of  the  desired  strength  and  solidity,''  is  produced  by  mixing 
the  fossil  meal  with  asbestos,  or  asbestos-like  minerals,  such 
as  asbestine  or  amianthus.  The  mixture,  with  or  without 
the  addition  of  organic  substances,  is  moulded  or  shaped  to 
form,  and  then  baked  or  burnt. — It.  A. 

Linings  for  Protecting  Vessels,  Tubes,  and  the  like  from 
sivi    Fluids.    A.   G.   Bloxam,   London.     From  K. 
Panzl    aud   A.   Troetscher,   Waterville,    Maine,   U.S.A. 
Eng.  Pat.  3975,  March  1,  1900. 

A  protective  lining  is  made  of  a  mixture  of  hydraulic 
cement,  pulverised  chamotte,  siliceous  material  (preferably 
pulverised  quartz),  water,  and  silicate  of  soda.  Tanks.  Sec. 
nay  be  provided  with  partitions,  formed  by  applying  the 
lining  composition  to  a  grate  of  bars  or  a  strong  wire 
netting,  or  they  may  be  constructed  entirely  in  this  manner. 

— E.  A. 

Drying  Air,  and  Apparatus  therefor:  applicable  for 
Extracting  Moisture  from  Air  for  Use  in  Blast  l'ur- 
naces  and  Steel  Converters,  and  other  Purposes  in  the 
Arts  for  which  Dry  Air  is  Useful.  J.  Gayley,  Pitts- 
burg,'!'. S. A.     Eng.'Pat.  11,091,  June  19,  1900. 


The  air  is  dried  by  passing  it  through  a  cooling  chamber 
and  intermittently  interrupting  its  flow  therethrough,  BO 
that  the  air  has  alternate  periods  of  rest  and  motion.  The 
air  is  cooled  by  contact  with  the  cooling  surfaces  of  the 
chamber,  aud  deposits  its  moisture  thereon  in  the  fori 
water  or  snow,  after  which  it  is  delivered  to  the  furnace, 
&c.  Hv  rarefying  the  air  iu  the  cooling  chamber,  the 
lowering  of  the  temperature  and  the  consequent  deposit  of 
the  moisture  are  facilitated.  The  figure  illustrates  an  appa- 
ratus for  carrying  out  the  drying  process.  The  blast 
engine  2  is  connected  by  pipes,  3,  3',  to  two  or  more  cooling 
chambers,  each  of  which  consists  of  two  or  more  sub- 
chambers,  4,  4',  provided  with  a  cooling  jacket,  9,  anil 
cooling  tubes  or  other  cooling  surfaces,  26.  The  two 
sub-chambers  can  be  put  in  communication  through  the 
valve  14  in  the  neck  13,  and  the  inlet  B  is  controlled  by 
the  valve  16.  The  valves  14,16  are  operated  by  connections. 
15.  Sec.,  synchronously  with  the  stroke  of  the  engine,  so 
that  one  valve  is  opened  when  the  other  is  closed,  and 
vice  versa.      During  one  half-stroke  of  the  engine,  air   is 
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drawn  from  the  part  4'  of  one  cooling  chamber,  while  air 
enters  the  part  4  through  the  valve  16.  Simultaneously-, 
in  the  other  cooling  chamber,  the  valve  16  is  closed  and  the 
valve  14  opened,  and,  after  equalisation  of  pressure,  the  air 
in  the  parts  4',  4  remains  stationary  in  contact  with  the 
cooling  surfaces,  the  connection  with  the  engine  being 
closed. 

On  the  return  stroke  of  the  engine,  the  conditions  with 
respect  to  the  two  cooling  chambers  are  reversed.  By  em- 
ploying a  third  chamber,  one  or  other  of  the  three  may  be  cut 
out  for  the  removal  of  the  products  of  condensation  without 
interfering  with  the  working.  Each  chamber  may  consist 
of  more  than  two  sub-chambers,  arranged  in  multiple  effect, 
and  one  or  more  of  the  valves  between  the  sub-chambers 
may  be  kept  open.  If  all  the  valves  are  kept  open,  the 
cooling  is  effected  without  the  aid  of  rarefaction.  In  a 
modification,  each  chamber  consists  of  only  one  part,  iu 
which  rarefaction  can  be  obtained  by  closing  the  inlet  valve. 
In  another  arrangement,  rarefaction  is  obtained  without  the 
use  of  valves,  by  making  the  outlet  larger  than  the  inlet. 
Deposited  snow  may  be  melted  by  heating,  while  the 
chamber  is  cut  out,  or,  without  interfering  with  the  operation, 
by  washing  it  off  with  cold  brine. — E.  A. 
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/  I    /mils   with    Gases,  and    Skating 

Limndtjdr  Distillatory  and  other  Purj s  ;  Method  of 

and  Apparatus  for .     P.  Naef ,   New  York,  TJ.S.A. 

Eng.    Pat.    98*404,   Nov.   2;i.    1899.      (Under   Internet 
Convent.) 

AccoxmxG  to  this  invention  it  is  prop  ise  1  lo  supply  heat 
to  or  abstract  heat  from  the  i i-^uiil  to  be  treated,  chiefly  or 
partly  by  passing  hot  or  cold  gases  through  and  directly  in 

contact  with  the  said  liquid.  For  this  purpose,  apparatus 
is  employed  comprising  one  or  more  chambers  having 
partitions  provided  with  apertures,  through  which  the  liquid 
is  passed,  and  which  partitions  serve  to  distribute  the  liquid 
or  the  gas.  Means  are  provided  for  conducting  gas  or 
vapour  through  tin-  chamber  or  chambers, and  also  through 
heating  or  heat-absorbing  devices.  The  arrangement  is 
preferably  such  that  the  gas  i-  conducted  out  of  the 
chamber,  is  reheated  or  cooled,  and  is  returned  to  the 
chamber  one  or  more  times  before  it  finally  leaves  the 
latter.  The  liquid  is  also  preferably  subjected  to  a  pre- 
liminary beating  or  cooling  by  being  passed  through  or 
around  pipe-,  around  or  through  which  i-  conducted  the  gas 
from  the  chamber,  or  the  fluid  employed  for  heating  or 
cooling  the  gas.  In  some  cases  the  liquid  may  itself  be 
.  through  heater-  or  COO 
The  apparatus  may  be  used  for  the  distillation  of  ammonia 
liquor,  for  carrying  out  operations  which  require  the 
abstraction  of  heat  from  a  liquid,  such  a-  the  precipitation 
of  bicarbonate  from  brine  saturated  with  ammonia  by  means 
of  carbonic  acid  gas,  and  for  the  evaporation  of  liquids. 
29  claim-  are  made. — D.  15. 

Air  Pyrometers.  B.  J.  13.  Mills,  Loudon.  From  The 
Bristol  Company,  Waterburv,  Connecticut,  U.S.A.  Eng. 
1'at.  17,913,  Oct,  9,  1900. 

Two  tubes  of  flattened  section  are  coiled  in  the  same 
direction  into  spiral  form,  and  are  attached  together  at 
their  free  ends,  without  being  in  communication.  The 
one  end  of  one  of  the  tubes  is  fixed,  and  is  in  connection 
with  the  pyrometer  bulb,  while  the  other  end  of  the  second 
tube  i-  connected  to  the  indicating  or  recording  arm.  The 
tubes  are  moved  axially  in  opposite  directions  by  barometric 
or  thermometrie  changes,  the  second  tube  serving  as  a 
compensator  for  the  first,  so  that  corrections  for  barometer 
and  thermometer  are  not  required. — R.  A. 

Steam  Boilers ;  <  'omposition  for  the  Prevention  or  Re- 
moval of  Incrustation    in    .      J.    Garside,    Ashton- 

under-Lyne  ;  and  G.,  J.,  and  A.  Saxon,  all  of  Manchester. 
Eng.  Pat.  19,734,  Nov.  3,  1900. 

One  pouuil  of  palm  oil  is  melted  and  mixed  with  1A  oz.  of 
graphite.  This  product  is  to  be  put  into  the  boiler  through 
the  manhole,  or  "  may  be  dissolved  by  heat  and  fed  in 
throush  the  pump  or  injector."  It  is  stated  to  float  at 
fir-t,  but  gradually  to  attract  deposited  solid  matter  until 
it  becomes  heavy  enough  to  sink,  when  it  lies  quietly  at 
the  bottom  of  the  boiler.  It  is  claimed  that  all  formation 
•  ale  i-  prevented,  aud  that  any  existing  scale  is  broken 
up  and  converted  into  removable  flakes. — F.  H.  I.. 

II.-FUEL.  GAS,  AND  LIGHT. 

Coal  Industry  u>  Saghalien  Island.     F.  F.  Kleye.    Chem. 
Zeir.  Hep.  1900,  24,  [94],  352. 

dge  ol   the  existence  of  coal-fields  in  the  island  of 

Saghalien  dates  from   1787.      Coal   from    Due   (air -dried) 

timbers  on  analysis: — Moisture,  1*71  ; 

ash,  phnr,   u-17;    carbon,    8:i-:;9;    hydrogen, 

5 "6'  and    nitrogen,    7' 57    per    cent.     This    coal 

gave  at.  of  coke,  whilst   the  volatile  constituents 

I  ut.      The    coal    gives  8,249   cal.,  aud 

belongs    to   the  anthracite   class.     For  factories   and    forge 

work  it  i-  the  besl  coal  in  the   East,      Huge  coal   strata  are 

to  be  found  on  the  nd,  near  the 

ri\er  Mgatsch.      The  coal   l-    of   large   size,    and  is  not 

lustrous.    Mgatsch  coal  is  only  slightly  infi  Cardiff 

coal,    and   a    mixture   of   Due   and    Mgatsch    coals    gives 

excellent  results  for  heating  purposes.    The  output  of  Due 


amounted   in    1S99   to   1,500,009    pud    (24,745    tons), 
and  of   Mgatsch  and  Sertunai  coal  to  800,000  pud  (12 
tons).      P.oth   classes  of  coal   are  certain   to   find  a  con- 
siderable market  in  Eastern  harbours. — T.  A.  L. 

Electric  Furnace  [Calcium  Carbide]  ;  Development 
of  the.     M.  Keller. 

See  under  XI.  A., page  48. 

Coal-Gas  and    Water-Gas;   Supply  of  Mixtures   of ■. 

11     Bunte.     J.   I. a-    Lighting,   1900,  76,  [1959],  l:~;:~ 
1335. 

In  England  anil  America,  carburetted  water-gas  is  mads 
from  the  residual  oils  obtained  in  the  manufacture  of  lump 
oil  from  crude  petroleum,  but  in  Germany  the  heavy 
import  duty  practically  doubles  the  cost  of  such  oils,  anil 
quite  prohibits  their  use  for  gas-making.  Illuminal 
water-gas  can,  however,  now  be  produced  by  the  Dellwik 
process  by  carburetting  with  benzol. 

The  author  points  out  that,  in  view  of  the  wide  extension 
of   the   incandescent   system    of  lighting,  the    illuminating 
power  in  flat-flame  or  Argand  burners  can  no  longer  be 
regarded  as  the  sole  standard  for  the  valuation  of  the  gas. 
Von  <  )eehelhaeuser  has  shown  that  coal-gas,  of  which  the 
illuminating    power   has  been    reduced  from   16  to   1  or  2 
candles  when  consumed  in  flat-flame  burners,  will  not  have 
an  appreciably  lower  efficiency  in  the  incandescent  burner. 
The  author  therefore  proceeds  to  discuss  the  subject  from 
the  standpoint  of  the  calorific  power  of  the  gas.     Coal-gas 
has  a  calorific  power  of  136  to  141  A-  calories  per  cubic  foot, 
according  to  the  quality  of  the  coal  used  aud  the  method  of 
carbonising.     Water-gas,  with  10  per  cent,  of  impuritie>— 
nitrogen  and  carbon  dioxide — has  a  calorific  power  of  68  to 
73  V   calories   per   cubic  foot,  or   about   half  that  of  good 
coal-gas.     If  coal-gas  be  mixed  with  20  per  cent,  of  water- 
gas,  the    calorific   power  will  be  reduced  by  about  10  per 
cent.,  or  from    141'    to  127j   calories  per  cubic  foot,  but 
there  will  be  practically  no  change  in  the  illuminating  duty 
obtainable  from  the  gas  in  the  incandescent  burner.     The 
calorific   power   of   the   mixed  gas    may    be    considerably 
improved   by  addition  of   benzol,  but  this  improvement  i> 
expensive  compared  with  the  cost  of  the  gas,  even  when  the 
price  of  benzol  is  low.     Furthermore,  a  limit  to  the  employ- 
ment of  benzol  for  carburetting  is  very  soon  reached,  as  iu 
I    cold  weather,  the  saturation  point  is  easily  passed,  and  then 
I    the  benzol  condenses  in  the  mains.    Enrichment  with  oil-gas 
is  preferable,  but  it  is  pointed  out  that  this  method  can  only 
be  economically  adopted  if  the  oil  be  duty-free.     Oil-gas  has, 
I    on  the  average,  a  calorific  power  of  277'  calories  per  cubic 
foot,  and   a    mixture  of  one-third  oil-gas  and   two-thirds 
!    water-gas   forms   a   product    which   has   about   the    same 
1    calorific  power  as  coal-gas,  and  which  may  be  mixed  with 
j    the  latter  without  appreciably  affecting  its  calorific  power. 
'    The  author  points  out  that   the  water-gas  process  may  alio 
(    be  regarded  as  a  means   of  diminishing  the  coal  require- 
ments of  a  gasworks.    A  ton  of  coal  yields,  on  carbonisation, 
about    10,250   eb.  ft.  of  gas,  which    quantity   of  watcr-i,'.'.- 
would  be  produced  by  a  consumption  of  01 1 15  to  0- 17' 
of  coke.     Thus,  every  million  cubic  feet  of  water-gas  made, 
I    means  the  setting  free  of  about  100  tons  of  gas-coal. 

The  author  finally  discusses  the  question  as  to  whether 
the  carbonisation  process  or  the  water-gas  process  will 
predominate  in  the  future.  He  concludes  that  the  car- 
J  bonisation  system,  which  industrially  and  economically  ia 
by  no  means  out  of  date,  must  be  further  developed,  and 
I  the  more  recent  oil-gas  and  water-gas  systems  accepted  as 
useful  auxiliary  processes. —A.  S. 

Carbide    and    Acetylene    Industries    in    German;/  ;    Rise. 

Progress,    and    Present    Condition    of  .      F.    Bote 

(Stuttgart).  Consular  Keport.  Foreign  Office  Miscel- 
laneous Series,  So.  510,  N'ov.  1900.  (See  also  this 
Journal,  190O,  1158.) 

At   the   present    time   acetylene  in    Germany  "s   a   rather 
cheaper  illuniinant  than  petroleum,  as  the  following  fi: 
indicate.      Carbide    i-    assumed    to    cost   32  pf.    per   kil". 
(it  now  costs   less,  even   in   small   quantities),  and  3;  kilos, 
yield   1  cb.  in.  net   of  acetylene.      Other  charges  raisi 
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price  of  l  cb.  m.  of  acetylene  to  l  mark  50  pf.  [n  lighting 
power,  1  cli.  in.  of  acetylene  is  equivalent  to  16  cb.  m.  of 
coal-gas  burnt  in  open-flame  burners,  or  to  l  cb.  m.  burnt 
in  mi  incandescent  burner,  or  to  6  litres  of  petroleum,  or  to 

.■watt  .  ■  If  ■  1 1  i >  ■  lamps.  Coal-gas  in  German}  costs 
about  ITpf.per  cb.  in.,  and  petroleum  115  pf.  per  litre. 
M.iM.'.  the  equivalent  in  lighting  power  of  1  cb.  m.  of 
icetylene  is  obtained  by  petroleum  for  1  mark  50  pf. ;  by 

open  burner  for  2  murks  72  pf. ;  incandescent  burner 
for  0  nun  k  6"  pf..to  which  about  in  per  cent,  niu-t  be  added 
tbr  renewals  of  mantles,  &c. ;  and  by  electric  light  for 
irks  !.">  pf. 
iubout  80  small  towns  in  Germany  are  about  to  be,  or  are, 
lighted  b\  means  of  acetylene.  The  works  at  Treptow- 
n..d.-T.  are  typical  of  these  town  installations.  They  were 
constructed  for  a  daily  make  of  200  cb.  n-..,  or  for  the 
simultaneous  use  of  2.000  flames  of  32  candle-power.  The 
generators  are  of  the  "  carbide  into  water  "  type,  and  the 
gasholder  has  a  capacity  of  "ill  cb.  m.  Purification  is 
effected  b\  menus  of  chromic  acid  dissolved  in  sulphuric  or 
acetic  acid  (1  Imaun's  system).  The  gas  passes  from  the 
generators  through  condensers  and  a  washer  with  safety 
seal,  to  tin-  gasholder,  and  thence  through  the  purifiers, 
fever,    meter,   and   pressure    regulator   to    the   distributing 

of  which  the  main  pipes  are  of  wrought-iron, '-   to 
8   ins.  in  diameter.     The   total   length   of    pipes  is   about 
five  miles. 
The  insurance  companies  in  Germany  do  not  now  demand 

1  premiums  for  premises  lighted  by  acetylene, 
provided  certain  conditions  are  complied  with,  among 
which  are  the  following  : — (1)  The  gasholder  must  be 
provided  with  a  safety  valve.  (-')  The  installation  must 
be  provided  with  a  purifying  apparatus.  (3)  Generators 
and   gasholders   must  be  isolated  bj  walls  of  non-infiam- 

i. it.  rials.  (4)  Inflammable  substances  must  not  be 
stored  in  the  apparatus  chambers,  which  must  be  always 
well  ventilated.  (5)  Acetylene  must  not  be  prepared, 
stored,  or  used  under  a  pressure  of  more  than  one  atmo- 
|  6  :  Che  piping  must  be  of  specified  si/.es,  and  the 
carbide  stored  and  isolated  according  to  regulations. 

—J.  A.  B. 

Acetylene   Flame.     K.  L.  Nichols.     J.  Franklin  Inst.  1900, 
150,  [5],  356— 3S7. 

The  author  has  studied  the  acetylene  flame  with  a  view  to 
utilising  it  as  a  standard  source  of  light  in  photometrical 
and  spectroscopies]  researches.  He  concludes  that  the 
i..  tv letie  must  be  used  soon  after  generation,  as  it  breaks 
down  with  age  to  such  an  extent  that  a  sample  stored  over 
water  for  rive  months  was  found  to  contain  only  25  per 
cent,  of  acetylene,  and  to  give  a  flame  having  only  6  per 
cent,  of  the  brightness  of  that  from  newly  generated 
acetylene,  though  of  similar  colour.  The  process  by  which 
acetylene  is  generated  from  carbide  also  affects  the  illumi- 
nating power  of  the  gas.  Gas  generated  by  the  dry  process, 
in  which  small  quantities  of  water  are  dropped  on  large 
tnassi  s  ol  carbide,  has  on  the  average  only  about  SO  per 
cent,  of  the  illuminating  power  of  gas  generated  by  the  wet 
process,  in  which  small  masses  of  carbide  are  thrown  into 
large  quantities  of  water.  The  high  temperatures  which 
attend  the  reaction  in  the  dry  process  appear  to  produce  a 
mixture  of  acetylene  and  other  gases  instead  of  merely 
acetylene,  lias  generated  by  the  wet  process  only  was 
employed  in  these  researches  on  the  acetylene  flame. 

\-  acetylene  burns  with  a  smoky  flame  unless  mixed 
with  air  or  a  gas  less  rich  in  carbon,  the  flames  of  mixtures 
tylene  and  hydrogen  were  first  investigated,  but  as 
their  candle-power  varied  greatly  with  changes  in  the  pro- 
portions of  the  components,  and  as  acetylene  was  absorbed 
so  rapidly  when  such  a  mixture  was  stored  over  water  that 
the  proportions  became  uncertain,  the  flame  of  a  mixture 
of  hydrogen  and  acetylene  was  finally  deemed  unsuitable 
for  photometrical  purposes.  Certain  characteristics  of  the 
flame  of  pure  acetylene— viz.,  its  great  stability,  its  great 
intrinsic  brightness,  and  its  white  colour — led  the  author  to 
make  further  attempts  to  utilise  it  in  photometry.  Photo- 
graphs of  a  flat  flame  viewed  edgewise  from  acetylene  under 
;.  pressure  of  more  than  2  centimetres  of  water,  showed 
that  it  consisted  of  a  layer  of  heated  gas,  0  ■  005  cm.  thick, 


surrounded  by  a  sheath  or  mantle  of  highly  luminous 
material.  The  total  thickness  from  one  luminous  mantle 
to  the  other,  was  found  to  be  0*065  cm.  The  intrinsic 
brightness  was  about  twelve  times  that  of  an  ordinary  gas 
flame.  This  might  be  attributed  either  to  the  number  of 
particles  floating  in  the  flame  being  greater  in  that  pro- 
portion, or  to  the  temperature  or  degree  of  incandesci 
being  sufficiently  higher.  If  the  first  were  the  only  or 
principal  cause,  the  transparency  of  the  flame  would  be 
low,  and  consequently  the  horizontal  distribution  of 
intensity  in  the  case  of  a  flat  flame  would  not  be  uniform, 
whereas  it  was  found  to  be  nearly  uniform.  The  great 
intrinsic  brightness  of  the  acetylene  flame  must  consequent]*) 
be  ascribed  chiefly  to  the  high  incandescence  of  the  carbon, 
which  implies  white  colour,  high  temperature,  and  high 
radiant  efficiency.  Spectro-photometrie  te~ts  showed  that 
the  acetylene  flame  in  air  is  rather  whiter  than  the  lime- 
light, and  in  colour  lies  between  that  and  the  electric  arc 
light.  The  acetylene  flame  in  oxygen  is  whiter  than  the 
flame  in  air,  and  corresponds  almost  exactly  with  the  light 
of  an  ordinary  electric  arc  lamp.  The  temperature  of  the 
flame  in  air  has  been  estimated  by  Le  Chatelier  at  2,000  (_'.. 
and  In  Lewes  at  1,517°.  The  author  found,  by  the  use  of 
thermo-couples  of  various  thicknesses,  and  by  plotting  curves 
from  the  results  obtained  therewith,  that  the  temperature, 
which  a  junction  of  infinitesimal  diameter  would  have  when 
placed  in  the  hottest  region  of  the  flame,  would  be,  for  the 
acetylene  flame  1,900°,  for  an  ordinary  gas  flame  1,780°. 
and  for  a  candle  flame  1,675°.  The  radiant  efficiency  of 
the  acetylene  flame,  determined  approximately  by  Melloni's 
method,  was  found  to  be  10 -5  per  cent.  A  comparison  of 
the  acetylene  flame  with  other  sources  of  light  in  the  pro- 
jecting lantern,  showed  that  the  light  flux  from  four 
acetylene  jets,  placed  one  behind  the  other,  with  a  reflector, 
was  five  times  that  from  a  round-wick  petroleum  flame  with 
a  5-in.  parabolic  reflector.  The  light  flux  from  limelight 
was  four  (old  limes)  to  eight  (fresh  limes)  times  ;  that 
from  an  alternating  current  arc,  ninety  times  ;  and  that 
from  direct  current  arcs,  120  to  200  times  the  light  flux 
from  the  petroleum  flame.  The  author  concludes  that  the 
great  intrinsic  brightness,  stability,  steadiness,  and  great 
preponderance  of  rays  of  the  shorter  wave  lengths  render 
the  acetylene  flame  specially  valuable  as  a  reference 
standard  in  spectro-photometry. 

The  flame  of  acetylene,  burnt  under  a  slight  blast  of  air 
or  mixed  with  oxygen,  is  useful  as  a  source  of  high  tem- 
peratures. Quartz  and  metals  of  the  platinum  group  can 
be  readily  fused  thereby.  The  temperature  of  the  ordinary 
acetylene  flame,  from  the  luminous  mantle  outwards, 
exhibits  a  very  sharp  decline,  the  range  extending  over 
more  than  1,000°  in  a  distance  of  4  or  5  mm.  A  thermo- 
junction,  having  a  plane  surface  set  parallel  to  the  median 
plane  of  the  flame,  and  moved  towards  it  by  means  of  a 
micrometer  screw,  gives  a  convenient  means  of  observing 
the  melting  point  of  any  metal  which  fuses  without  con- 
siderable oxidation.  A  tiny  length  of  the  metal  is  looped 
round  the  thermo-juuetion.  Manometric  flames,  produced 
by  burning  acetylene  within  a  mantle  of  pure  oxygen,  have 
been  used  by  the  author  in  collaboration  with  Merritt. 

In  conclusion,  the  author  states  that  he  has  not  yet 
found  an  acetylene  flame  the  candle-power  of  which  is 
constant.  The  most  hopeful  method  of  using  the  flame  as 
a  standard  in  photometry  appears  to  consist  in  determining 
the  candle-power  of  a  specified  area  of  the  flame,  and  to  use 
that  as  the  source  of  light.  The  fluctuations  in  the  radia- 
tion from  a  small  area  of  the  flame,  were  found  to  be  com- 
parable with  the  fluctuations  from  the  flame  of  the  Hefner 
lamp.  The  position  of  the  area  used  would,  however,  have 
to  be  very  carefully  specified.  The  effects  of  purification 
of  the  acetylene,  and  of  the  degree  of  humidity  of  the  air,  on 
the  flame  have  not  vet  been  studied  in  this  connection. 

—J.  A.  B. 

Illuminating  Gas;  Determination  of  Sulphuretted 

Hydrogen  in .     A.  Miiller. 

See  under  XXIII.,  page  73. 

Coal-Gas ;     Determination    of  Sulphuretted    Hydrogen   in 

.    H.  Leicester  Greville. 

See  under  XXIII.,  page  73. 
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\gaOtodftir  tka  Volumetric  Determination 

y  •,.,.,-„/«•  in .    A.  Smite,  H.  Raken,  and 

1*.  C.  E.  ftfeerom  Terwogt 

S<-.  under  XXIII.,  pay*  78. 

(Sus  Liquor;   Valuation  of .    F.  J.  B.  Carulla. 

Seepage  23. 

PATENTS. 
Uucomumed    Products    of   Combustion  from  furnaces; 
Apparatus    for    Burnina    Ike    .       D.    W.    Stapp, 

PhflSpXg;    Kansas.    I'.S.A.        Eng.    Pat     1791, ,1900. 

Date  claimed  under  Internal.  Convent,  June  29,  1899. 
lnr  claims  are  far  the  combination  with  au  engine,  of  a 
receiver  located  in  the  smoke  arch  or  chamber,  and   bavins 

it<  mouth  directed  towards,  and  located  in  advance  ot,  the 
diaphragm  of  said  smoke  arch,  and  connected  to  the  nrebox 
bTmMn-  ejor  pipe,  an  air  feeder  connected  to 

the  feeder  or  air-pipe  of  the  said  receiver,  a  second  receiver 
connected  to  the  firebox  or  furnace  and  located  in  the  rear 
of  the  diaphragm,  the  second  receiver  having  its  mouth 
reversely  arranged  to  the  first-named  receiver,  and  an  air 
feeder  for  the  second  receiver.  The  first  receiver  is  in  the 
form  of  an  extended  bell  mouth  directed  towards  the  point 
of  flow  of  the  smoke.  &c,  from  the  engine  firebox,  and  the 
air  feeders  of  both  receivers  have  their  outer  ends  arranged 
so  as  to  create  a  suction  and  a  forced  draught  to  return  to 
the  firebox  the  matter  taken  up  by  the  receivers.— C.  is. 

Artificial  Fuel .-  Manufacture  of .     E.  Springborn, 

"      Bow.E.     Eng.  Pat  24,055,  Dec.  2,  1S99. 

The  process  is  odc  for  producing  fuel  from  solid  or  semi- 
solid carbonaceous  substances  {e.g.,  sewage  or. other  refuse 
matter,  earths  or  rocks  of  a  non-metallic  or  carbonaceous 
nature'  such  as  certain  clays  containing  a  low  percentage  of 
silicate,  and  also  those  containing  bituminous  substances,  the 
-ill  of  rivers  cr  lakes  containing  vegetable  or  bituminous 
matter,  and  other  earths  of  vegetable  origin)  by  treatment 
with  saccharine  matter  (a  4,  to  1  per  cent,  aqueous  solution 
of  sugar)  and  inflammable  hvdrocarbon  {e.g.,  coal  tar  with 
10—15  per  cent,  of  petroleum  and  3—5  per  cent,  of  tallow  j 
or  90  per  cent,  of  heavy  petroleum  and  10  per  cent,  of 
tallow),  followed  by  an  addition  of  an  alkali  carbonate, 
chloride,  or  nitrate  (]  to  2  lb.  per  ton),  the  product  being 
afterwards  pressed  into  briquettes  and  dried.  With  ma- 
terials poor  in  carbon  an  addition  of  1—3  per  cent,  of  soot, 
ground  graphite,  ic,  may  be  made  before  the  saccharine 
treatment,  or  a  stronger  solution  of  sugar  may  be  used. 

C  b. 

Solid  Materials  ;    Met  ho  J  of  and  Apparatus  for    Treating 

Applicable  to  the  Manufacture  of  Gas,  Cohe,  and 

to    other    Purposes.      P.     Naef.      Eng.    Fats.    23,415, 
23,415a,  23,415b,  and  23,415c,  Nov.  23,  1899. 
See  under  I.,  page  27. 

Briquette  ;   Combustible .     J.  Paucheur,  Brussels. 

Pat.  13,707,  July  31,  1900. 
\  -  ,  ..mi  i  -  nui.F.  briquette  made  on  a  foundation   of  coal 
by  a  scientific  mixing  of  about  80  per  cent,  of  coal   dust, 
17  per  cent,  of  neat  petroleum,  and  3  per  cent,  of  molasses 
to  bind  them." — C.  S. 
Fire-kindling  Substances.     H.  II.  Lake.     From  E.  Jorgen- 

l.auget,  Norway.     Eng.  Pat  15,018,  Aug.  22,1900. 
Tbk  substance  is  "  composed  of  petroleum  or  other  com- 
"bustible  oils,  to  which  is  added  powdered  or  finely  divided 
infusorial    earth,  so  as    to   impart    to    the  whole   a    pulpj 
■consistency."-  C.  S. 

Artificial    Fn,!.     Dr.  Clemens  Dorr.    Cologne,    Germany. 
176,  A.ug.  80,  1900. 

The  claims  are  for  :   "  A  method  of  utilising  carbonil 
colliery   waste,  snch   as    wa^h-heap   waste,  separated,  i.e., 
hand-sorted,  coal-streaked  Blate,andall  other  waste  material, 
the   -aid   material-,   being  en  in    the 

condition  in  which   they  are  dumped   at   the    a  ine,  that  is 
to  sav,  containing   non-cai  UCh   as 

d,  stone,  and   the  like,  or  after  partial   or   total    removal 


of  the  latter,  and  then  being  employed  as  combustibles, 
her  each  separately  or  mixed  together,  and  after  having 
previously  been  formed  into  cakes  or  not,  as  desired";  and 
for  "  the  "form  of  the  method  described  in  claim  1,  in  which 
eoal  slime,  coal  dust,  small  coal,  or  other  waste  material  of 
small  value  are  added  to  the  materials  mentioned." —  C.  S. 

Chimney  Chemical  Cleansers.     T.  Huson,  Liverpool. 
Eng.  Pat.  24,375,  Dec.  7,  1899. 

The  chimney  cleansers  in  use  consist  of  a  strongly  oxidising 
salt,  such  as  potassium  nitrate,  mixed  with  sulphur  or  its 
equivalent,  and  a  volatilisable  salt,  such  as  sodium  chloride, 
acting  as  a  diluent.  But  it  is  found  that  sodium  chloride, 
being  hygroscopic,  is  objectionable,  and  in  the  present 
invention  it  is  replaced,  preferably,  by  sodium  sulphate, 
though  precipitated  calcium  carbonate  or  finely -divided 
earth  or  silica  may  be  used.  The  mixture  recommended 
is  composed  of  potassium  nitrate,  50  parts  ;  sodium  sul- 
phate, 20  parts  ;  and  sulphur,  IS  parts  ;  all  in  fine  powder 
and  thoroughly  mixed  — E.  S. 

Gas   for    Illuminating    and    Healing    Purposes.       H.    H. 
Bo'ehudel,  London."    Eng.  Pat.  23,'572,  Nov.  25,  1899. 

Carburetting  Air. — The  manufacture  of  a  highly  absorbent 
bodv  is  claimed,  by  mixing  absorbent  materials,  sueh  as 
chaik,  lime,  powdered  pumice  stone,  peat  moss,  kieselguhr, 
and  the  like,  with  a  substance,  such  as  magnesia  or  silicate 
of  soda,  causing  such  absorbent  materials  to  hold  together 
in  a  porous  mass,  which  mixture  is,  by  the  addition  of  water, 
formed  into  a  paste,  which,  when  divided  into  small  lumps 
or  pieces,  is  dried  and  afterwards  calcined. 

That  improvement  in  the  production  of  combustible  gas 
is  claimed,  consisting  in  passing  a  blast  of  air  through  a 
sealed  vessel  containing  a  highly  absorbent  material  im- 
pregnated with  a  suitable  hydrocarbon. — R.  S. 

Gas  ;  Apparatus  for    Washing  and   Scrubbing  - .      S. 

Chandler,  jun.,  and  J.  Chandler,  both  of  Surrey  ;  and 
Kirkham,  Hulett,  and  Chandler,  Ltd.,  Westminster. 
Eng.  Pat.  24,383,  Dec.  7,  1899. 

Columns  for  washing  and  scrubbing  gas  are  claimed, 
wherein  the  plates,  which  are  to  be  kept  in  a  wet  condition, 
are  supported  with  their  lower  edges  immersed  in  water,  in 
such  a  manner  that  the  gas  to  be  treated,  and  which  is 
admitted  above  the  level  of  the  water,  has  to  pass  down- 
wards through  the  water  and  to  pass  upwards  between  the 
plates  in  order  to  escape,  thereby  producing  a  bubbling 
action,  which  maintains  the  plates  in  a  wet  condition.  In 
apparatus  for  washing  and  scrubbing  gas,  the  combination 
is  further  claimed  of  a  casing,  a  pipe  or  pipes  projecting  up 
through  the  floor  of  the  casing,  a  hood  covering  the  pipe  or 
pipes,  and  having  its  lower  edges  dipping  into  water,  and 
bundles  of  plates  arranged  adjacent  to  the  hood  in  such  a 
manner  that  the  gas,  as  it  escapes  from  the  hood  through 
the  water,  will  rise  between  the  plates. — R.  S. 

Gas;    Apparatus  for   the   Production    of  .      A.   J. 

Uoult,  London.     From  A.  Perrier,  Marseilles.     Eng.  Pat. 

25,009,  Dec.  16,  1899. 
The  apparatus  consists  of  (1)  a  carburetter,  (2)  an  air-supply 
device,  and  (3)  a  gasholder.  Jn  apparatus  for  the  production 
of  gas,  an  air  saturator  is  claimed,  provided  with  several 
communicating  chambers,  arranged  one  above  the  other, 
to  which  liquid  hydrocarbon  is  supplied  from  a  reservoir, 
each  of  the  chambers  being  further  divided  into  si 
divisions,  in  order  to  compel  the  air,  forced  in  by  au  air-bell. 
to  take  a  zigzag  or  tortuous  course-  through  the  liquid.  In 
apparatus  of  the  kind  described,  there  is  also  claimed  an  air- 
supply  device,  consisting  of  an  air-bell  in  a  water  receptacle, 
b\  the  ascent  and  descent  of  which,  automatically  controlled, 
the  air  is  drawn  in  and  forced  out  respectively.  The  gas- 
holder is  of  the  usual  form. — R.  S. 

Fire- Damp,    Coal  -  Gas,    Hydrogen,    or    other    Gases; 
Improved    Means  for    Indicating    the   Presence   in    the 

Atmosphere  of  .      G.  A.  Lyneker  and  M.  F.  Mofar, 

Munich,  Germany.     Eng.  Pat.  2094,  Feb.  I,  1900. 

A    device    is    claimed   for    indicating   the    presence    and 
accumulation  of  a  gas,  the  specific  gravity  of  which  is  001 
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bove  0*6  (atmospheric  air  being  =■  1),  such  as  methane, 
laminating  gas,  hydrogen  gas,  &c.,  in  which  a  porous 
Winder,  closed  at  the  bottom,  and  made  <>f  clay  or  the 
ke,  is  closed  above  gas-tight,  by  moans  of  a  corresponding 
mi  metal  foil  membrane,  which   is  conductivcly  connected 

>  means  of  two  metal  rings  with  one  terminal,  a  second 
irminal   being    connected    with   a     central    contact    screw 

revved  into  a  cross  bar  of  one  of  the  above  rings,  but 
isulated  from  the  latter,  the  said  contact  screw,  with 
ts  platinum  point,  being  capable  of  adjustment  above  the 
,  aire  of  the  membrane,  in  order  that  the  sensibility  of  the 
pparatUS  may  he  varied  according  to  the  various  conditions 
ml  kinds  of  gas. — K.  S. 

nrichmentof .    [Carburetting  Gas.']     F.  W.  C. 

ewind,    New     York,     U.S.A.       Eng.    Pat.     10,588, 
June  9,  1900. 

high  illuminating  power  is  obtained  from  coke  ovens 
nd  other  sources  by  drawing  off  separately  the  rich  and  the 
0OZ  gases  produced  in  a  multiple  series  of  ovens,  scrubbing 
lie  poor  gases  with  oil  to  eliminate  and  absorb  the  benzol 
untamed  in  the  u'ases,  then  distilling  the  oils  to  recover 
ic  absorbed  benzol,  and  mixing  the  distillate,  without 
irther  concentration,  with  the  rich  gases  from  the  ovens, 
nd  finally  subjecting  the  mixed  rich  gases  aDd  benzol 
istillate  to  a  condensing  and  washing  treatment,  in  order 
remove  ammonia  and  other  impurities. — R.  S. 

turners  for  Gas  or  other  Combustible  Vapours  used  in 
Furnaces.  T.  Fletcher,  A.  Neil,  and  Fletcher,  Russell, 
and  Co.,  Ltd.,  Warrington.  Eng.  Pat.  15,501,  Aug.  31, 
L900. 

n  improvement  applicable  to  burners  for  gas  or  other 
ombustible  vapours  used  in  connection  with  furnaces, 
insisting  in  the  combination  with  such  burners  of  a  pro- 
ving hollow  cone,  the  larger  end  or  base  of  which  rests 
gainst  the  buck  of  the  wire  gauze,  and  the  smaller  end 
lereof  projects  into  the  furnace.  The  object  of  the  cone 
to  protect  the  wire  gauze  when   the   blast  is  shut  off,  and 

>  remove  the  flame  from  the  surface  of  the  gauze. — 1!    S. 

'arhuretted  Air  ;  Apparatus  for  the  Cold  Production  of 
,  for  Industrial  and  Domestic  Purposes.  F.  J.  Lot- 
hammer,  Paris.     Eng.  Pat.  15,930,  Sept.  7,  1900. 

ix  apparatus  is  claimed  for  the  production  of  earburetted 
ontrived  as  to  ensure  the  formation  of  a  combustible 
lixtnre  of  uniform  composition  and  density  throughout, 
he  apparatus  comprises  an  upright  cylinder  supported  by 
igs,  beneath  which  is  a  conical  receiver,  the  latter  forming 
ie  carburetter.  The  cylinder  is  divided  into  three  chambers, 
ue  above  the  other,  the  upper  one  consisting  of  the  pure  air 
bamber,  in  which  the  pressure  is  regulated  by  a  weighted 
nlve,  and  from  which  air  flows  into  the  carburetter.  The 
liddle  compartment  forms  the  earburetted  ttir  chamber, 
ad  it  is  connected  with  the  carburetter  by  means  of  a  large 

otral  pipe,  and  with  the  "  consuming  apparatus  "  by  an 
sit  pipe.  The  lower  chamber  is  the  hydrocarbon  reservoir, 
nd  the  lower  part  of  it  is  connected  with  the  lower  part  of 
ie  carburetter  by  means  of  pipes,  and  its  upper  part  is 
mnecteil  with  the  upper  part  of  the  carburetter  by  means 
f  a  bent  tube,  which  ensures  that  the  level  of  the  liquid 
l  the  carburetter  shall  remain  constant. 

A  carburetter  virtually  consisting  of  a  conical  receiver  is 
lso  claimed,  in  which  the  level  is  maintained  constant, 
ie  compressed  air  which  has  to  be  treated,  flowiug  through 

the  bottom  of  the  receiver  (the  area  at  the  base  being 
irger  than  the  area  at  the  top)  across  metal  gauze  or  per- 
>rated  plates,  this  air  afterwards  meeting,  in  the  liquid, 
thei  plates  of  similar  construction  inclined  in  all  directions, 
heated  air  jacket   surrounds   the   carburetter  so   as  to 

n  pensate  for  the  cold  produced  by  the  evaporation  of 
ie  hydrocarbon  used  for  carburettiug. — R.  S. 

rptoiive   Gaseous    Mixture;    Device  for    Automatically 

Detecting  and  Indicating  the  Presence  of  an .     J.  G. 

A.  Rhodin,  Manchester.     Eng.  Pat.  1122,  Jan.  18,  1900. 

I    for    automatically  detecting  and   indicating  the 
of  an  explosive  gaseous  mixture,  comprising  in  its 


essentia]  features  a  vessel  through  which  a  sample  of  the 
gas  to  be  tested  is  caused  to  tlow,  and  in  which  it  i-  exposed 
to  an  electric  spark.  A  by-passage  from  this  vessel  js  kept 
normally  closed  by  a  valve  carried  by  a  pivoted  tubs  or  arm, 
which  is  overbalanced  when  an  explosion  in  the  vessel 
takes  place,  and  thereby  closes  an  electric  circuit. — J.  C.  U. 

Acetylene   or   other   Hydrocarbons  ;  Manufacture  of , 

from  Carbide,  and  By -Products  thereof.     G.J.Atkins, 
Tottenham.     Eng.  Pat.  22,435,  Nov.  9,1899. 

Cat.ciim  or  other  carbide  is  decomposed  by  admixture  with 
solids  containing  water  or  the  elements  thereof,  either  in 
unstable  combination  or  as  waterof  crystallisation.  Calcium 
carbide  is  stated  thus  to  yield  acetylene  gradually,  together 
with  useful  hy-products,  which  vary  according  to  the  nature 
of  the  solid  employed.  For  instance,  the  hydrated  mono- 
carbonate  or  monosulphate  of  an  alkali  yields  an  alkaline 
residue,  which  with  oil  or  grease  may  be  employed  to  produce 
soap  ;  beet,  potato,  or  other  starchy  matter  gives  a  residue 
from  which  solid  starch  and  a  solution  of  the  albuminous 
and  gelatinous  matters  may  be  obtained.  The  acetylene 
Formed  is  stored  in  ordinary  gasholders,  which,  however,  are 
sealed  in  solution  of  silicate  of  soda  to  avoid  the  gradual 
diffusion  of  the  gas,  which  occurs  when  water  is  used  as  the 
Sealing  liquid. — J.  A.  B. 

Acetylene  Gas  ;    Generators  for   the   Production   of  . 

A.    L.    Kieny,    St.    Denis,   France.      Eng.    Pat.    23  432 
Nov.  24,  1S99. 

A  covered  reservoir  is  divided  into  two  compartments,  in 
one  of  which  is  inserted  a  carbide  receptacle  to  which  water  is 
supplied,  while  the  gas  thereby  evolved  passes  through  water 
in  tbe  lower  part  of  the  other  compartment,  the  upper  part 
of  which  serves  to  store  the  gas  for  the  supply  of  burners, 
he.  The  pressure  of  gas  in  this  compartment  is  caused  to 
control  the  flow  of  water  to  the  carbide  receptacle. — J.  A.  B. 

Acetylene   Gas  for  Street  Lamps,    Gate  Posts,  Carriage, 
and  ordinary  Illumination  ;  Apparatus  for  the  Production 

of  .     J.    W.   Edmundson,   Dublin.     Eng.    Pat     23 

Jan.  1,  1900. 

Within-  a  cylinder  containing  water  is  a  cylindrical  bell 
with  detachable  base,  containing  perforated  trays,  support- 
ing carbide,  traversed  by  a  central  pipe  through  which  the 
generated  gas  passes  to  a  purifier,  comprising  a  washer  and 
two  superposed  chambers  containing  sieves  supporting 
purifyiug  material. — J.  A.  B. 

Acetylene  Gas ;  Apparatus  for  the  Production  of .     C. 

Meissner,    Hornberg,     Germany.       Eng.     Pat      14  034 
Aug.  4,  1900. 

Carbide,  contained  in  a  funnel,  drops  into  water  in  a 
generating  tank  until  the  pressure  of  the  evolved  gas  raises 
a  conical  hood,  which  closes  the  nozzle  of  the  funnel  and 
interrupts  the  supply  of  carbide.  Tbe  funnel  is  mounted 
on  a  cover,  with  downwardly  extended  walls  sealed  in  an 
annular  tank  containing  glycerin. — J.  A.  B. 

Acetylene  Gas;    Generator  for  .     J.  Ftizan,  Apples 

s/Morges,   Switzerland.     Eng.    Pat.    1(5,979,    Sent      >4 
1900.  p 

The  crown  of  a  bell,  floating  in  a  tank  of  water,  supports  a 
perforated  cylinder  in  which  is  a  cylinder  containing 
baskets  of  carbide  and  having  an  orifice  near  its  top,  by 
which  water  gains  access  to  the  carbide.  Tbe  gas  evolved 
passes  through  a  pipe,  with  cock,  to  the  bell.  Several 
generating  cylinders  may  be  combined  with  one  bell. 

—J.  A.  B. 
Acetylene  Gas  Generating  Apparatus.     A.  E.  Adolfsson 

Stockholm.  Eng.  Pat.  17,4G6,  Oct.  2,  1900. 
Between-  a  carbide  receptacle  and  a  subjacent  tank  con- 
taining water  is  a  closed  vessel  in  which  is  operated 
according  to  the  movements  of  the  gasholder  into  which 
the  sas  evolved  passes,  an  oscillating  vessel  which  is  so 
constructed  that  when  the  opening  from  the  carbide 
receptacle  is   open,  that   into  the  tank   is  closed,  and   cice 
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versa.    An  oscillation  of  the  vessel  thus  conveys  a  given 
quantity  ot  carbide  into  the  generating  tank.— J.  A.  15. 

Mixtures  of  Carbide 9/ Calcium  which  art  free  from,  any 

Danger  of  Explosion    01    Generating  Gas ;   I'r 

Manufacture .     F.   1..    roby  and  O.   S.   L'orch.  both 

of  London,     Eng.  Pat.  23,874,  No- .  80,  1899. 

Fivk  to  15  lb.  of  dried  calcium  chloride  or  other  hygro- 
scopic  -.ilt.   ami    'Jo   lb.    nt'  calcium    carbide,   are   ground 
bet  with  the  addition  of  a  little  oil.  and  to  the  mixture 
•J    lb.   of  tar   are   ailded.     The   whole   i<    mixed,    heated   to 
about  ISO  .  ami.  after  cooling  and  standing  for  a  few  days, 
is    compressed    into    briquettes    of    suitable    size..       Che 
briquettes   are  stated    to  afford  a  more    uniform    generation 
Of  gas    than    Calcium    carbide    alone,    and    the   rapidity  _  of 
ation  may  be  increased  by  increasing  the  proportion 
dcium    chloride   in   the    mixture.     The   briquettes    are 
intended   for  use  in  generators  in  which  the   carbide  is   in 
e\ce-<  of  the  water. — 1.  A.  B 

Incandescent  Gas  Lighting;  Impts.  in  connection  with 
Burners  used  for— .  C  S.  Snell,  Saltash.  Eng.  Pat. 
•J4.o'j6.  Dec  V.  1899. 
This  relates  to  a  burner  suitable  for  high-pressure  gas, 
■which  can  automatically  adapt  itself  to  low-pressure  gas 
sbould  the  pressure  be  reduced  inadvertently  or  otherwise. 
At  the  mouth  of  the  burner  is  provided  a  series  of  gas 
apertures,  collectively  large  enough  to  maintain  an  effective 
flame  within  the  mantle  at  ordinary  low  gas-preSsiire.  but 
the  central  hole  is  of  larger  bore  than  the  others,  and.  when 
closed,  leaves  sufficient  aperture  ana  in  the  remaining  holes 
to  pass  enough  gas  when  the  latter  is  at  high  pressure. 
A  disc,  hall,  diaphragm,  or  other  convenient  form  of  float 
valve  is  arranged  below  the  gas  aperture-,  and  is  so  adjusted 
that  at  a  certain  degree  of  gas  pressure  it  closes  the  central 
exit,  leaving  the  maintenance  of  the  light  entirely  to  the 
remaining  high-pressure  apertures.  A  number  of  devices 
for  applying  this  principle  are  described. — II.  B. 

Incandescence  Bodits  suitable  for  Use  with  Gas  and  like 
Burners.     J.    II.    II.    lluncan   and   The    Xew    Sunlight 
Incandescent  ( '  jmpany,  Ltd.,  London.     Eng.  Pat.  i 
Dec.  21,  1899. 
Thikk  are  claimed  mantles  of  the  following  composition  :— 
alumina, 48 to  Go  percent,;  chromic  oxide,  5  to  10  percent. ; 
and   thoria,  42  to  35  per  cent.     In   preparing  the   mantles, 
either   the    usual   impregnation    process    is   employed,   or 
solutions  of  the  substances  maybe  mixed  with  collodion, 
the  mixture   being  afterwards   extruded    into  threads  in  the 
known  manner. — II.  B. 

Lamps;  Manufacture  of  Vacuum  Osmium .     C.  Aner 

von  Welsbach,  Vienna.  Eng.  Pat.  7211,  April  18,  1900. 
"  I  ham:  found  that  the  presence  of  traces  of  oxidising 
-.  -uch  as  water  vapour,  as  well  as  of  reducing 
table  gases  or  vapours  containing  a  large  proportion 
of  carbon,  such  as,  for  example,  vapour  of  fatty  acids,  is  in 
abigb  degree  prejudicial  both  to  the  durability  as  well  as 
to  the  economy  of  osmium  vacuum  lamps.  The  agents 
first  named  are  mostly  developed  from  tin  glass  of  the 
bulb;  the  others  come  from  the  india-rubber  and  from  th. 
packings  of  the  mercury  pumps."  The  traces  of  hydrogen 
gas  which  are  liberated*  during  use  by  an  osmium  filament 
which  has  not  been  too  highly  heated  in  the  process  of 
manufacture,  prevent  the  action  of  the  oxidising  gases  on 
tie-  filament;  it  is  therefore  important  that  the  glass  of  tile 
bulb  should  contain  no  reducible  oxides  capable  of  oxidising 
tlii-  I    water   vapour.     The    substance   of   the 

invention  will  be  seen  from  the  claims  : — (1)  For  an 
osmium  vacuum  lamp,  a  bulb  consisting  of  glass  fusible 
with  difficulty,  i  g.,  potash-soda-glass,  containing  no  oxides, 
.which  when  heated  are  reduced  by 
hvdrogen.  (2)  In  the  process  of  making  lamps  of  this 
kind,  preventing  tl  e  presence  of  deleterious  gases  by 
connecting   togi  by   soldering,   or   by    molten  shellac, 

those    parts    of    tip-    vacuum-pump   which    communicate 
tly  with  the   bulb,  and  avoiding  any  kind  of   fat  in  the 
packings  of   the  pump.     (3)  An  osmium  lamp  constructed 
in  accordance  with  these  two  claims. — II.  II. 


Vapour  Burners.     A.   Lecomte,  Paris.    Eng.  Pat.  10,556, 
Jane  9,  1900. 

A  SPIRIT  burner  in  which  a  metallic  body  projects  into  the 
flame,  conducting  neat  to  the  vaporising  chamber,  a  spiral 
of  wire  gauze  being  arranged  within  the  latter  to  promote 
the  volatilisation  of  the  spirit. — H.  li. 

Illuminating    Power   of   [Incandescence]    Gas    Burners: 

Device  fur  Increasinq  the  .     W.  Theobald,  Lee,  and 

li.  Theobald,  Catford.     Eug.  Pat.  18,208,  Get.  12, 

Tin'  device  consists  of  a   hollow  or   cup-shaped  cap,  placed 
upon    the   top    of   the  lamp  chimney,  so  that  the  | 
for  the  draught  is  considerably  lessened.     With  incandescent 
mantles  the  device  "  is  effective  especially  when  the  gas  is 
only  partly  turned  on." — li.  B. 

Hydrocarbon  Vapour  Burners.     A.  E.  Hartcl,  Philadelphia. 
Eug.  Pat.  18,474,  Oct.  16,  1900. 

This  relates  to  devices  for  preventing  unvaporised  hydro- 
carbon from  passing  to  the  burner  from  the  vaporising 
chamber,  for  obviating  the  transmission  of  heat  to  the  oil 
supply,  and  for  effecting  the  preliminary  heating  of  the 
vaporising  chamber. — H.  B. 


III.-DESTEUCTIYE  DISTILLATION, 
TAE  PRODUCTS,  PETROLEUM. 

Brown-Coal    Tar  Purification  ;     Chemical   Function   o) 

Sulphuric  Acid  in  ,  and  its  Physical  Significance. 

R.  l'auli.     Chem.  Zeit.  1900,  24,  [89],  969—970. 

The  separation  of  brown-coal  tar  into  its  components  (light 
and  heavy  oils,  and  soft  and  hard  paraffin  wax)  by  distilla- 
tion, is  regarded  as  a  physical  process,  the  removal  of  creosote 
and  resin  by  alkalis  and  sulphuric  acid  being  considered 
chemical  operations.  In  the  absence  of  sufficient  resiu,  the 
excess  of  acid  attacks  the  valuable  constituents,  the  term 
resin  as  used  in  this  industry,  being  strictly  definable  as 
"  loss  from  tar  and  oil  by  the  action  of  sulphuric  acid."  As 
sulphurous  acid  is  evolved  in  the  operation,  it  seems 
j  probable  than  an  oxidising  action  takes  place.  This  was 
experimentally  investigated  in  the  following  manner  :— 
100  grins,  of  tar  were  placed  in  a  flask  on  a  water-bath, 
and  so  arranged  that  water-vapour  could  be  led  in  at  one 
end,  gaseous  products  collected  at  the  other  by  the  help  of 
an  aspirator  in  a  wash-bottle  containing  standard  iodine 
solution,  and  a  known  amount  of  acid  could  be  added  to 
the  flask  when  desired.  About  3  grms.  of  concentrated 
sulphuric  acid  were  so  added  when  the  tar  had  assumed  a 
temperature  of  50  C. ;  the  flask  was  then  well  shaken  for 
half  an  hour  with  the  aspirator  working  freely.  The 
amount  of  sulphuric  acid  consumed  was  estimated  by 
titration,  and  found  to  he  1*123  grm.  of  which  0-M  grm. 
was  represented  by  sulphurous  acid  retained  in  the  wash- 
bottle.  The  loss  of  tar  and  the  amount  of  resin  obtained 
under  these  conditions  were  separately  determined  in  a 
beaker  as  a  more  convenient  vessel.  The  difference  between 
1-123  and0-81grm.  of  ILSO,  (0-313  grm.)  represents  acid 
-pent  in  forming  resin  by  sulphouation,  so  that  the  greater 
proportion  was  spent  in  oxidation.  It  was  also  noticed  that 
the  total  weight  of  resin  was  less  than  the  loss  of  tar  by 
2 — 3  per  cent.  Oxidation  by  iodine  and  chlorine  was  tliti 
attempted,  only  the  former  agent  being  found  suitable. 
8  grms.  of  iodine  caused  a  tar  loss  of  8-02  grms.,  corre- 
sponding to  the  total  amount  of  active  oxygen  in  S  grins,  of 
HjSO,,  fatty  acids  and  defines   being  attacked  as  well  a- 

aromatic  hydrocarbons,  and  a  specially  dense  and  c pact 

resin  being  obtained.     The  iodine  value  of  the  tar  was  W 
per  cent. 

The  author  experimented  with  20  samples  of  brown-coal 
tar  from  different  sources,  and  tabulated  the  specific 
gravity  before  and  after  addition  of  3  per  cent,  of  sulphuric 
acid,  and  the  weight  of  resin  formed.  The  specific  gravity 
of  the  constituents  removed  (P)  was  calculated  from  the 
formula — 

Wt.  of  raw  tar  ■  it<  sp.  trr.  -  wt.  of  clean  tar  (its  sp.  Br.  =  p 
Weight  of  resin  {i.e.,  tar  loss) 


ran.  31,  UOl.j 


THE   JOURNAL  OP  THE   SOCIETY  OF   CHEMICAL  INDUSTRY. 


33 


,|,i-  varied  from  l  049  to  0-889, the  lower  limil  denoting 

moval  of    light   constituents   owing   to   excess   of    acid 

lative  to  the  amount  of  heavy  constitnente       I '■■■  | 

itimum  \  .i!n.-.  he  considers,  is  0  930,  and  recommends  that 

iy  batch  of  tar  or  oil  should  be  tested  and   the  proportion 

F  scid  adjusted  so  that   the  speci6c  gravitj  i  E  the  con- 

■   removed  (P),  calculated  by  the  above   formula, 

i r 1 1  this  value,  thus  avoiding  waste  of  acid  and  the 

on  of  valuable  constituents  into  worthless  resin. 

— 15.  L.  J. 

wl  hi  Mil  lures  of  Cresols  .-  Deti  rmiration  of . 

H.  Ditz. 

.s', e  under  XXI II.,  page  73. 

PATENT. 

ral  Oils, Liquid ;  Solidification  of .     II.  B. 

Helbing  and  F.  W.  Passmore.     Kng.  Pat.  23,978. 

See  under  XII.,  page  50. 


IV.-COLOUEINQ  MATTERS  AND 
DYESTUFFS. 

ndigo;  Oxidation  of  .    G.  v.  Georgievics   and   L. 

Spriuger      Mi   latsh.  fiir  Chem.   21,    [5],    1900,  413— 
421. 

\-  order  to  obtain  a  discharge  pattern  on  Indigo-dyed  goods, 

te  mat, 'rial  is  printed  with  an  alkali  chromate  and  passed 

i   bath  containing   sulphuric  and  oxalic  acid.     The 

hrotnic  acid   liberated,  oxidises  and  discharges  the  Indigo 

i, ted.     The  oxidation  proceed-  rapidly  in  presence 

I,  but    very  slowly  with  chromic  acid  and  sul- 

huric  acid  alone.     The  rate  at  which  the  oxidation  proceeds 

proportional  to   the  amount  of  oxalic  acid  present,  and 

ence  the  action  is  a  catalytic  one.     The  oxalic  acid  can  be 

placed    by    citric,   tartaric,    salicylic,   benzoic,   succinic, 

alonic,  acetic,  or  formic  acid,  glycerin  or  alcohol,  but  these 

nbstances  are  much  less  active. 

Oxalic  Acid:  Oxidation  by  Permanganate  of ■.     It 

-  observed,  in   titrating  oxalic  acid  with  permanganate,  that 

he  first  drops  of  the  latter  are  only  decolorised  slowly  at  the 

egiuning  of  the  operation,  but  more  rapidly  subsequently. 

due,  according  to   the  authors,  to  the   presence  of 

-     sulphate,  and   the   decoloration   is   accelerated 

rom  the  commencement  by  adding  a  trace  of  this  reagent. 

rhej  assume  that  the  potassium  permanganate  acts  on  the 

uangauese  sulphate,  forming  manganese  peroxide,  and  that 

preseuce  of  sulphuric   acid,  is   the  oxidising  agent. 

ide  could  be  detected  in  all  stages  of  the  oxidation 

iy  the  liberation  of   iodine  from  potassium  iodide,  and   the 

eilow  coloration  with   titanium  solutions.     'Ihe   peroxide 

an   hardly   be   hydrogen    peroxide,    and    is    probably    an 

irganic  peroxide,  which  the  authors  hope  to  isolate. 

— T.  A.  L. 

tndigo    Carmine    and-  Indi</otii>  ;     Explanation    of    ihe 

ase   in   the    Use   if .     W.   Zanker.   Leipziger 

Father-  u.  Zeugdr.Zeit.1900,  49,  [12],  503—504. 

carmine  and  other  forms  of  sulphonated  indigo, 
■;i..  the  so-called  Indigotin,  have  been  largely  displaced  iu 
recent  years  by  the  coal-tar  dyestuffs.  The  chief  advantages 
it  Indigo  Carmine  depend  on  its  property  of  level  dyeing  ; 
.•yen  when  the  colour  is  unlevel,  owing  to  the  initial 
temperature  of  the  dye-bath  being  too  high,  it  becomes 
level  on  long  boiling.  The  colour  is  also  readily  stripped 
from  the  fibre  should  the  shade  be  too  full.  These 
idvantages  are  not  fully  shared  by  any  coal-tar  dyestuff, 
jbut  dark  shades  dyed  with  certain  coal-tar  dyestuffs  are 
considerably  faster  to  light  than  when  Indigo  Carmine 
is  employed.  This  is  not  the  case  with  pale  shades,  for 
toot  only  is  it  difficult  to  find  a  level-dyeing  dyestuff  giving 
the  same  pale  shades  as  Indigo  Carmine  and  exceeding  it 
in  fastness,  but  also  the  tone  of  a  faded  Indigo  Carmine 
olour  is  not  nearly  so  unpleasant  as  that,  for  instance,  of 


„  faded  Sulphoncyanine  or  Patenl  Blue  colour,  the  Indigo 
still  showing  a  pale  pure  greenish-blue  tint,  while  Ihe  coal- 
tar  blue  has  become  an  "1  jecti tble  dull  green, 

The  decrease  in  the  amount  of  Indigo  Extract  used  in 
dyeing,  which  the  author  considers  undeserved,  may,  how- 
ever, be  to  a  great  extent  attributed  to  the  fact  thai  it  is 
so  often  sent  into  the  market  in  an  impure  condition — the 
resull  of  l,a>ty  and  incomplete  manufacture.  tnd 
carmine  should"  consist  entirely  of  the  sodium  salt  of 
indigotin  disulphonic  acid,  but  the  commercial  extracts 
frequently  contain  more  or  less  of  the  inouosulphoi 
and  even  insoluble  unchanged  indigo,  these  imparities 
being  due  to  imperfect  sulphonation.  Many  of  the  dis- 
advantages ascribed  to  the  use  of  Indigo  Extract  are  caused 
h\  the  presence  of  these  substances,  since  indigotin  mono- 
sulphonate  is  not  a  good  dyestuff  for  wool,  the  colours 
produced  by  it  being  pale,  dull,  and  extremely  fugitive. 

This  detect  of  commercial  extracts  is  now  well  known  to 
the  chemists  in  several  works,  and  in  some  cases  the  indigo 
is  so  thoroughly  sulphonated  that  there  is  danger  of  falling 
into  the  opposite  error,  and  by  over-sulphouation  destroying 
the  colouring  matter  or  producing  an  extract  yielding 
colours  which  rub  off  very  readily.  Indigotin  trisulphonate 
does  not  possess  the  same  useful  properties  as  the  di- 
sulphomite ;  in  weak  solutions  the  dyestuff  is  attracted 
too  quickly  and  in  strong  solutions  too  slowly,  with  the 
result  in  the  former  case  of  unlevel  dyeing,  while  in  the 
latter  matching  is  rendered  very  difficult. 

It  is  certain  that  very  great  care  must  be  taken  in  the 
manufacture  of  Indigo  Extract  if  this  prodnct  is  ever  partly 
or  wholly  to  regain  the  position  which  it  formerly  occupied. 

— R.  B.  B. 

Triphenylmethane ;  Relation  between  the  Chemical  Con- 
stitution of  Dyestuffs  derived  from ,  and  the  Absorp- 
tion Spectra  of  their  Aqueous  Solutions.  P.  Lemoult. 
(  omptes  Rend.  131,  [21],  839-842. 
When  solutions  of  the  various  dyestuffs  containing  1  gram- 
molecule  per  1,000  litres  are  compared  in  layers  of  equal 
thickness,  all  show  a  band  in  the  red,  and  most  another 
band  towards  the  violet.  The  middle  of  the  red  band  is 
situated,  for  all  those  which  contain  an  atom  of  tertiary 
nitrogen  in  the  para  position  with  regard  to  the  central 
carbon  atom  in  two  of  the  phenyl  nuclei,  about  wave- 
length 6.860,  and  for  all  those  which  contain  such  a 
nitrogen  atom  in  the  three  nuclei,  about  wave-length  6,660. 
These  positions  seem  quite  independent  of  the  nature  and 
positions  of  other  substituting  groups  in  the  molecule. 

—J.  T.  D. 

Triphenylchloromethanc  ;  Preparation  of . 

M.  (iomherg.     J.  Amer.  Chem.  Soc.  22,  [H],  1^- — 757. 

Carbon"  tetrachloride  (1  part)  and  benzene  (3  5  parts 
thoroughly  dried,  are  mixed  in  a  round-bottomed  flask,  pro- 
vided with  a  reflux  condenser,  and  aluminium  chloride 
(1-25  parts)  is  gradually  added.  After  reaction,  the 
mixture  is  heated  for  an  hour  on  the  water- bath,  thoroughly- 
cooled,  and  very  slowly  poured  upon  ice  and  water,  avoiding 
all  rise  of  temperature  ;  benzene  is  also  added,  to  dissolve  the 
triphenjlchloromethane.  The  benzene  solution  is  separated, 
washed,  dried  over  calcium  chloride,  and  concentrated  ou 
the  water-bath.  On  cooling,  triphenylchloromethane 
crystallises  out;  the  crystals  are  separated  and  washed 
with  ether.  The  mother-liquor  is  concentrated  by  distilla- 
tion under  diminished  pressure,  and  ether  added,  when  a 
further  portion  of  triphenylchloromethane  separates,  and  a 
third  portion  is  obtainable  by  a  repetition  of  this  treatment. 
The  final  mother  liquors  contain  triphenylmethane  carbinol, 
but  no  triphenylmethane.  The  yield  of  the  chloro-eompound 
is  70  —  85  per  cent,  of  the  theoretical. 

The  author  prepares  his  aluminium  chloride,  very  con- 
veniently, by  acting  on  aluminium  in  a  combustion  tube 
with  a  rapid  stream  of  chlorine. — J .  T.  D. 


Alcohol      [Malachite     Green}  ; 
O.    Fischer.     Ber.    33,    [18], 


Triphenylcarbinols     by 

Ktherification   of  — 

3356—3357. 

Malachite  Green  base  is  very  readily  converted  into  the 
corresponding  ether  by  boiling  with  an  alcohol  or  even  by 
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allowing  the  alcoholic  solution  to  stand.  The  methyl  ether 
is  obtained  by  dissolving  Malachite  Green  base  in  boiling 
methyl  alcohol,  ;ind  allowing  the  concentrated  solution  to 

L    Tlic  ethet  separates  in  white  plates,  which  easily 
turn  green.     Tin-  product  is  very  readily  soluble  iii  '"'ii. 
sparingly  soluble  in  petroleum  spirit  and  in  ether.     It  melts 
ut  151s  C.    The  ethyl  ether  is  always  produced  when 

, '  alcohol  to  BO'— 170  C,  and 
preferably  under  pressure  at  110  120°  C.  It  forms 
colourless  prisms,  melting  at  162  C  The  benzyl  ether  is 
formed  by  heating  the  base  with  8 — • i  limes  its  weight  of 
benzvl  alcohol  for  about   one   hour  to    170    C.     The  melt 

ties  to  ■  muss  of  crystals!,  and  alter  washing  with 
methyl  alcohol  the  product  is  crystallised  from  a  mixture 
of  benzene  and  methyl  alcohol,  free  from  acid.  It  forms 
silkv   white     needles,"  softening    :it    195     and     melting    at 

C.  The  crystals  remain  colourless  in  an  atmosphere 
free  from  acid,  but  turn  green  immediately  in  contact 
with  acids.  When  treated  with  dilute  sulphuric  acid  and 
distilled  with  steam,  benzyl  alcohol  passes  over,  whilst 
the  sulphate  of  the  Malachite  Green  base  remains  behind. 

— T.  A.  I.. 

Bosaniline  Bases.     G.  v.  Georgievics.     Monatsh. 
fur  Chem.  21,  [5],  407—412. 

The  views  expressed  by  the  author  (Monatsh.  17,-0  a*  to 

the  formation  of  a  coloured  base    from    pararosaniline  have 

been  controverted  by  II.  Weil  (Ber.  29,  2677  ;  this  Journal. 

1897,    131).     The    author,   however,    considers   that    they 

receive   fresh   support    from    the    work   of    Hantzsch    and 

(  Isswald  (Her.  33,  285  ;  this  Journal.  1900,  2361.  who  have 

shown  the  existence  of  ^-rosaniline  ammonium  base,  and 

be  brings  forward  some  further  evidence  in  support  of  his 

view.     When   a  cold  magenta  solution   is  treated  with   a 

large    ex<  I   lye,  a   red  amorphous  precipitate   is 

obtained,   which    Eoon     becomes    crystalline,    and    yields 

quantitatively  the  carhinol  base  of  rosaniline.     When  this 

is   shaken    with    ether    the    latter   remains   colourless.     If, 

however,  only  a  very  small  excess  of  spda  lye  be  employed, 

the  red  precipitate  is  only  converted  after  some  time,  and 

incompletely,  into  the  carbinol  base,  and  on  shaking   with 

ether  or.   preferably,   with  chloroform  about  10  times  the 

quantity  of  ammonium  base  (weighed  as  hydrochloride)  as 

Qf  the  earbiuol,  dissolves  with  an   orange-yellow  colour  in 

the   solvent.     When    a    |..irarosauilinc    solution  of   known 

strength  is  titrated  with   soda   lye,  the  solution  only  turns 

red  litmus  paper  blue  when  a  considerable  excess  of  the 

latter  reagent  has  been  added.     This  indicates   that   part  of 

the   soda   lye    is   neutralised    by    the    carbinol  base,  which 

behaves  like  an  acid  towards   strong  bases.     This  view  is 

confirmed  by  the   following  consideration.     The  rosaniline 

carbinol  ba-i    separate-  eyen   from  very  dilute  solutions  of 

the  filtrate  from  the  red  precipitate,  and  hence  the  carbinol 

base,  which  i-  insoluble  in  cold  water,  must   he  dissolved  by 

the  •  oda  lye,  since  none  of  the  base  crystallises 

out  when  the  magenta  solution  is  neutralised  with  ammonia. 

The   author    is   unable   to    confirm    Weil's    statement    that 

rosaniline    carbonate   solution  is  decomposed  by  salt  into 

rosaniline  hydrochloride  and  sodium  carbonate,  which  turns 

red   litmus   paper  blue   (Inc.  cit.~).     The   base   obtained   by 

using  a  small  excess  of  soda  lye  when  freshly  precipitated, 

dissolves  completely  in  ether,  but  soon   loses  this  property. 

The     soluble    portion      must    consist    of     the      rosaniline 

ammonium  base,  although  Hantzsch  and  Usswald  doubt  the 

•  ■nee  in  the  solid  state  of    such   ammonium   hydrate.-. 

The   rosaniline   ammonium    bases   decompose  in  aqueous 

solution    even    more  rapidly  than  in    the   solid    state,  and 

ime  the  character  of  salts  even  in  the  total   absence   of 

carbonic  acid.     This  is  due  to   a  combination  between  the 

ammonium  and  carbinol   bases  and   the   red  colour  which 

the  carbinol  base  gradually  and  the  coloration  on 

filter  paper  produced  by  a  solutii  "  of   Rosaniline  in  ether  is 

due  to  the  formation  of  a  "  rosaniline  rosanilate."     It  is 

suggested  that  a   similar   isomerisation    takes    place   in   the 

■   of     the   bates    oi    Si  and    Methylene    Blue. 

Han.zsch   and  I  l-swald   point  out  that    the   solid   so-Called 

free  Phtnosafraniue  possesses  tbe  conductivity  of  a  salt. 

— T.  A.  I.. 


Aitrtimiiiefrom  Tctramethyldiamidodiphenylmethane.     .1 

Walter!     Chem.  Zeit.  1900,  24,  [91],  1031—1032. 

Tin    original   method  by  which  Auramine  was  obtained—1 
heating  tctramethyldiamidobenzophenone   with   sal-ammo 
niac  and   zinc   chloride — has  been  entirely   supersedi 
the  pros,. nt  process,  which,  according  to   the   author,  is  dm 
to  him  and  Sandmeyer.     The  former  had,  in  fact,  dep 
a   scaled   communication  in  May  1887,  which   was  read  ii 
1S95  (this  Journal,  1895,  744), and  in  which  the  product:.' 
of  Auramine  was  described,  by  heating  tetramethjldii 
diphenylmethane    with    sulphur    and    subsequently   udilinp 
sal-ammoniac   and    zinc    chloride.      The    present    | 
consists    in    heating     tetraniethyldiamidodiphenylmethaoi 
with  sulphur  in  a  current  of  ammonia  gas,  and  the  authoi 
lavs   claim   to  having  devised  tbe  plant  for  this   purpose 
lli,  melt  still  giccs  80 — 1O0  kilos,  of  commercial  Auraminel 
containing  about  8 — 10  per  cent,  of  dextrin   or   sugar,  anil 
two   such   charges  can    be   worked  through  in    24  hours. 
Excluding  the   production    of    the    methylene    base — from 
formaldehyde  and  dimethylaniline — the  operation  require 
eight  men  by  day   and   two  at   night,   both    charges  being 
finished   off  in  the  daytime.       Further   refereuce  is  made 
in  the  paper  to  the   synthetic   production  of  pararosaniline 
from   diamidodiphenylniethaue   already    mentioned   in  the 
abstract  quoted  above. — T.  A.  L. 

Azo   Dyestuffs  from    P-lYap!ithol    and  a-Naphthylamhu 

Sulphonic  Acids  to   Wool ;   Behaviour  of .     G.  v. 

Georgievics  and  L.  Springer,  Chem.  Zeit.  Hep.  1900, 
24,  [94],  352. 
Wool  dyed  with  the  dyestuffs  referred  to  is  not  a 
chemical  compound  of  the  dyestuff-acid  with  tbe  keratin 
of  the  wool,  although  hitherto  this  has  been  assumed  to  he 
the  case.  The  authors'  experiments  also  show  that  some 
relation  exists  between  tbe  solubility  and  absorption  of  the 
dyestuffs.  The  colour  acids  are  scarcely  taken  up  at  ali 
from  their  aqueous  solutions  by  the  wool  fibre,  and  onh 
become  so  in  presence  of  acetic  acid,  an  increase  in  this 
acid  producing  a  heavier  shade.  In  fact,  the  colour  aeiil- 
are  less  soluble  in  dilute  acetic  acid  than  in  pure  water. 
No  relation  could  be  observed  between  solubility  and 
affinity,  but  hitherto  it  has  not  been  possible  to  determine 
whether  there  is  not  a  relation  between  the  strength  of  :i 
colour  acid  and  its  affinity.  With  regard  to  the  shades 
obtained,  those  from  the  1'4  acid  are  the  fastest  to  light 
whilst  those  from  the  1-1',  1*2',  and  1-3'  acids  are  the 
most  fugitive. — T.  A.  L. 

Azo  Dyesluffs  from  Q-Naphthol  and  a-Xaphthylamim 
Sulphonic  Acids.  G.  v.  Georgievics.  Chem.  Zeit.  Kep, 
1900,  24,  [94 j,  351—352. 
iii  the  sewn  possible  dyestuffs  having  tbe  formula 
HOaS.Ci0H6(a)N:X.C1(1H6.OH08)  only  Fast  Bed  A  from 
naphthionie  acid  and  ^-naphthol  has  been  described.  In- 
vestigation shows  that  the  position  of  the  sulphonic 
acid  group  has  an  important  bearing  on  the  propertiesol 
the  dyestuffs,  and  similarities  in  the  napbthylamine  sul- 
phonic acids  are  also  present  in  tbe  dyestuff  derivatives  of 
these  acids.  For  instance,  the  dyestuffs  from  the  acids 
1-3'  and  1-2'  (NTL:S03H)  are  almost  undistinguishahU 
whilst  the  12  and  l'l'and  the  1-4  and  1-4'  den 
also  exhibit  a  great  similarity.  In  the  face  of  thi 
mann's  statement  that  the  1"2  napbthylamine  sulphonic 
acid  has  a  conductivity  about  2,000  tinges  greater  than  the 
peri  compound  is  somewhat  strange.  The  proximity  of  the 
sulphonic  acid  group  to  the  chromophorie  azo  group  in  th> 
1  ■■!  and  1  •  1'  dyestuffs  manifests  itself  in  the  yellow  shade 
given  by  these  compounds  on  wool,  all  the  other  dycstufl- 
giving  red  shades.  On  spectroscopical  examination,  all  the 
dyestuffs  transmit  red  and  part  of  the  orange-red  almost 
unchanged,  and  none  of  the  dyestuffs  have  any  appreciable 
action  on  a  photographic  plate. — T.  A.  L. 

Milhm's  Reagent.     W.  Yaubel. 
See  under  XXIII.,  page  71. 

Xantliorhamnin   and    Qucrcitrin ;    Sugar  Constituents  oj 

.     E.  Votocek  and  V.  Frie. 

See  under  XXIV.,  page  76. 
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PATKNTS. 

lii/o  Leuco  Compounds  and  other  Indigo  Products,  and 
Materials  for  Use  therein  ;  Manufacture  and  Pro- 
duction of  .      J.  Y.  Johnson,    London.      From  The 

Badische  Anilin  and  Soda  Fabrik,  Ludn  igshafen,<  iermanv. 
it.  23,123,  Nov.  20,  1899.     (Second  Edition.) 

ii  dialkyl  esters  of  phenylglycocoll-o-carboxylic  acid 
idilj  form  forniyl,  carbethoxyl,  or  benzoyl  derivatives, 
licta  can  In  converted  into  indoxyl  compounds,  and  subse- 
i hi  I  v  into  Indigo.  The  conversion  may  be  effected  not 
ly  by  the  action  of  caustic  alkalis,  but  also  by  heating,  or 
standing  at  the  ordinary  temperature  with  dilute  alkaline 
titiot:s.  For  this  purpose  the  alkaline  earths  (except 
iirnntifi).  the  alkali  aleoholates,  sodium,  ammonia,  hot 
limn  carbonate  solution,  and  sulphuric  acid  of  various 
engths  may  be  employed.  The  resulting  product  is 
or  indoxylic  acid,  or  in  the  presence  of  alcohol  an 
ibtained.  With  concentrated  sulphuric  acid,  indigo 
phonic  acids  are  obtained.  As  an  example  of  the  method 
■  I.  1  kilo,  of  phenylglycoeoll -o  -  curboxylic  acid 
tliyl  ester  is  heated  with  2  kilos,  of  formic  acid"  (90  per 
.t.)  for  two  hours  to  150  ( '.  After  cooling,  the  solution 
ilternl.  and  evaporated  in  vacuo.  The  residue  is  then 
solved  in  ether  and  extracted  with  sodium  carbonate 
ution.  The  formyl  cotupouud  is  obtained  by  distilling 
the  ether,  and  in  order  to  convert  it  into  indoxyl  it  is 
led  with  10  kilos,  of  a  20  per  cent,  caustic  soda  solution 
of  contact  with  the  air.  From  this  solution,  after  cooling, 
indoxyl  may  be  precipitated,  or  Indigo  may  be  obtained 
in  it  directly.  The  formyl  ester  prepared  above  may  be 
verted  iuto  Indigo  sulphonic  acid  by  heating  it  on  the 
cr-bath  with  five  times  its  weight  of  sulphuric  acid, 
raining  4  per  cent,  of  free  sulphuric  anhydride.  When 
further  increase  in  the  blue  colour  formed  can  be 
erved,  the  melt  is  poured  on  to  ice,  and  the  Indigo 
ihonic  acid  is  salted  out. — T.  A.  I,. 

iigo    Leuco    Compounds   and  other    Indigo  Products  .- 

mpls.    in    the    Manufacture    and    Product  ion  of . 

.  r.  Johnson,  London.  From  The  Iladische  Auilin  und 
ioda  Fabrik,  Lndwigshafen,  Germany.  Eng.  Pat. 
3,123a,  Nov.  20,  1899.     (Second  Edition.) 

place  of  the   acidyl  derivatives   mentioned  in  the  fore- 
ug    specification    the    patentees    state    that     the    acetvl- 
ivative     of    the     dialkyl    esters    of    phenylglycocoll-o- 
boxylic  acid  can  in  the  same   manner  be   readily  con- 
ted  into  indoxyl   compounds  (which  are  easily  oxidised 
iidigo).    For  instance,  1  kilo,  of  the  acetyl  ester  is  heated 
i   a   sodium  carbonate  solution   (S  per  cent, 
until  all  is  dissolved.    The  solution  is  then  diluted, 
ed  w  ith  2  kilos,  of  caustic  soda  lye  (20  per  cent.  NaOH). 
air  is  blown  through  the  solution,  when  Indigo  separates 
.— T.  A.  L. 

'ourhuj    Matters    [Black],  and  of   Products  for 

'se  therein  ;    The  Manufacture  and  Production  of— . 

.  Y.  Johnson,  London.  From  The  Badische  Anilin  und 
»la  Fabrik,  Ludwisshafen,  Gcrmanv.  Eng.  Pat.  25.288, 
lee.  20,  1899.     (Second  Edition.) 

treating  dinitrochlorobenzene  with   p-amioophenol    in 
iuiolecular  proportions  in  presence  of  sodium  acetate,  it 
ds  p-hydroxy-o-p-dinitrodiphenylamine,  and  the  corre- 
nding  derivative  can  be  obtained  from  p-aminophenol-o- 
dionie  acid.     The  patentees  now  find  that  this  compound 
ts  snlphonic  acid  will  condense  with  a  further  proportion 
linitrochlorobenzene,  yielding  a  phenol  ether  or  sulphonic 
I   thereof.      The   condensation   can  be   effected   in  one 
iration,  and  it  is  unnecessary  to   isolate  the  intermediate 
jipound.     These  new  products,  on  heating  with   sulphur 
!    sodium   sulphide,   yield   substantive  cotton  dyestuffs, 
[ing  greenish-black   shades.     On    subsequent    treatment 
l  i  sulphuric  acid  and  bichromate  they  give  bluish-black 
des.       For  example,  about  19  kilos,  of  p-amiuophenol- 
;dphonic  acid  and  5  ■  5   kilos,  of  calcined   soda  are  dis- 
ced in   140  litres  of  water,  mixed  with   10-5  kilos,    of 
ifcined  soda  and  41  kilos,  of  dinitrochlorobenzene,   and 
ohaled   for  about  three  hours,  until  the  latter  product 
practically  disappeared.     The  product  of  the  reaction 


separates  out  on   cooling  as   sodium  salt   in   brilliant  light 
yellow    Hakes,  ami   may   be  recrystallised    fi  im    watei 
alcohol.     For  the  preparation  of  a  dyestuff,  aboul  10  kilos, 
of  this  sodium  salt  of  p-dinitrophenoxy-o-p-dlnitrodiphenyl 

amine  m-Milphonic  acid,  So  kilos,  of  sulphur,  and  200  I. 
of  crystallised  sodium  sulphide  are  heated  together  in  an 
iron  vessel  provided  with  an  agitator  to  110  C.  When  the 
melt  becomes  solid  at  this  temperature  it  is  allowed  to  cool, 
and  the  mass  is  powdered,  when  it  can  be  employed  directly 
for  dyeing.  It  dissolves  readily  in  water  to  a  bluish-green 
solution,  from  which  the  dyestuff  can  he  precipitated  bv 
salt  or  ammonium  chloride,  whilst  hydrochloric  acid  yields 
a  yellowish-brown  flocculent  precipitate.  The  dyestuff 
gives  greenish-black  shades  on  unmordanted  cotton  fast  to 
acids,  alkalis,  and  soap.  When  the  dyed  fabrics  are  treated 
with  bichromate  and  sulphuric  acid,  bluish-black  shades  are 
obtained  fast  to  soap,  chlorine,  and  sulphur.  A  further 
series  of  condensation  products  is  also  claimed,  resulting  in 
the  formation  of  other  nitrated  phenol  ethers  bj'  treating 
p-hydroxy-u-p-dinitrodiphenylamine  with  o-nitrochloroben- 
zene  -p  -  snlphonic  acid  or  with  p  -  mtrochlorobenzene  -  o- 
sulphonic  acid. — T.  A.  L. 

Black  Colouring  Matter;  Manufacture  and  Production  of 

New .    J.  V.  Johnson,  London.    From  The  Badische 

Anilin  und  Soda  Fabrik,  Ludwigshafen,  Germany.     Eng. 
Pat.  890,  Jan.  15,  1300.     (Second  Edition.) 

A,  CORDING  to  Kng.  Pat.  3S28  of  1894  (this  Journal,  1895, 
147),  a  process  is  described  for  obtaining  Naphthazarin 
or  Alizarin  Black  from  1 .  l'-dinitronaphthalene.  In  the 
present  specification  the  same  initial  material  is  employed 
for  the  production  of  a  new  black  dyestuff  differing  from 
Naphthazarin.  The  method  consists  in  treating  1.  l'- 
dinitronaphthalene  in  concentrated  sulphuric  acid  at  a  high 
temperature  with  sulphuretted  hydrogen  or  with  sulphides. 
A  Naphthazarin  intermediate  product  is  formed  during  this 
operation,  which  is  converted  into  the  new  dyestuff.  It  can 
be  rendered  more  soluble  by  treatment  with  sulphites  or 
bisulphites,  and  in  this  condition  can  be  used  with  a 
chromium  acetate  mordant  for  printing  cotton  fabrics, 
giving  grey  to  deep  black  lakes.  The  new  dyestuff  can  be 
produced  at  a  price  to  replace  logwood.  About  100  kilos. 
j  of  1.  l'-dinitronaphthalene  are  dissolved  in  1,000  to  2,000 
\  kilos,  of  sulphuric  acid  (9G  per  cent.  HsS04)  at  130°  C.  A 
current  of  sulphuretted  hydrogen  is  then  passed  through 
the  solution  until  no  unaltered  dinitronaphthalene  remains, 
which  usually  takes  from  6 — 8  hours.  After  cooling,  the 
melt  is  poured  into  500  litres  of  water,  boiled,  and  filtered. 
j  The  residue  contains  some  Naphthazarin,  which  can  be 
removed  by  means  of  a  solution  of  alum.  The  product 
dyes  unmordanted  wool  violet-black,  which  becomes  deep 
black  oil  subsequent  treatment  with  a  chrome  salt.  In 
order  to  obtain  the  more  soluble  bisulphite  compound, 
200  kilos,  of  a  25  per  cent,  paste  of  the  new  dyestuff  and 
7.'i  kilos,  of  sodium  bisulphite  solution  (40*  per  cent. 
NaHSl  I .)  are  heated  from  4—5  hours  at  95°  C.  The  paste 
so  obtained  is  standardised  by  adding  water.  The  product 
is  completely  soluble  in  hoiling  water,  and  can  be  used  for 
cotton  printing. — T.  A.  L. 

New  Azo    Colouring    Matter    [Red],    and   Lakes  there- 
from;  The  Manufacture  and  Production  of .     B. 

Willcox,  London.     From  The  Badische  Anilin  und  Soda 
Fabrik,   Ludwigshafen,     Germany.      Eng.    Fat.    25,511 
Dec.  23,  1899.     (Second  Edition.) 

Hitherto  2.1-naphthvlamine  sulphonic  acid  has  found  no 
technical  application.  It  has,  however,  been  discovered 
that  when  diazotised  and  combined  with  (3-naphthol  it 
yields  a  dyestuff  which  even  in  the  form  of  its  alkali  salts 
is  almost  insoluble  in  cold  water  and  very  sparingly  soluble 
in  hot  water.  This  property  renders  it  a  valuable  product 
for  the  preparation  of  lakes.  For  example,  a  paste  con- 
taining 1  •  1  kilo,  of  the  sodium  salt  in  100  litres  of  water  is 
mixed  with  a  solution  of  1  kilo,  of  crystallised  barium 
chloride  in  10  litres  of  water.  After  boiling,  100  kilos,  of 
an  aluminium  hydroxide  paste  (containing  2j  per  cent,  of 
aluminium  hydroxide)  are  added,  and  the  lake  is  filtered  off, 
washed,  and  dried. — T.  A.  L. 
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l herd n ;    fh,    Manufacture   and    Production    of   New 

.    J,   v.   JohnsoD,   London.     Prom   The   Badische 

Anilin    and    -  il>rik.     Ludwigshafen,    Germany. 

Eng.  Pat  1287,  .Ian.  19,  1900.     (Second  Edition.) 
'I'm'  specification  relates  to  the  production  ol  n  ue»  nitro 
w-phenylenc  diamine  sulphonic  acid  bj   snlphonating  and 
nitrating  w-dicblorobenzene  in  one  operation.    The  | 
so  obtauH  .1  i-  treated  with  ammonia  under  pressure,  yield- 
ing the  new  derivative,  which,  «lien  combined  with  diaxotised 
Primuline.  gives  a  yellow  dyestuff  fast  t"  washing,  acid,  and 
ehlorine.      About  J, 5(H)   gnus,   of  m-dichlorobenzene   are 
stirred  into  4,150  grins,  of  finning  sulphuric   acid  (28   per 
cent.fi       S  •  a  temperature  below  70    C      The  melt 

is  then  heated  for  two  hours  on  the  boiling  water-bath,  until 
a   sample    dissolves    to   a    clear  solution    in  water.     After 
cooling  to  the  ordinary  temperature,  a  mixture  of  2,050 
grrus.  of  fuming  sulphuric  acid  (13  per  cent,  tree  S(  i)  and 
725  grin-,  of  uitrie  aeid  (94  per  cent.  II  Nt  )s)  is  added  with 
!  agitation.     The   temperature    rises  to  TO' — 80°  C, 
and  the  reaction  is  completed  by   heating   for  about  two 
hours   iui   the   water-bath.     The  melt  is  then  cooled  and 
diluted  with  10  litres  of  water,  and  the  aqueous  solution  is 
I    with    potassium   chloride,   which    precipitates   the 
m  salt.     About   350  grins,    of   this  salt   and    1,200 
grms.  of  ammonia   (30  per  cent.  XII,)  are  heated  in  an 
autoclave  to  I  about  sis  hours.     On  cooling,  long 

reddish-yellow  crystals  of  the  potassium  nitro-m-phenylene 
diamine  sulphonate  separate  out.  The  free  aeid  crystallises 
in  silky  yellowish  needles.  For  the  preparation  of  a  dye- 
stuff,  about  66  grms.  of  Primuline  are  dissolved  iu  2  litres 
of  boiling  water.  About  7  grins,  of  sodium  nitrite  are 
added,  and  the  solution,  when  cold,  is  rim  into  43  grms.  of 
hydrochloric  acid  (37  percent.  HC1)  and  150  c.c.  of  water. 
\Vheu  the  diazotisatiou  is  complete,  the  diazo  compound 
i-  run  into  a  solution  of  25  grins,  of  the  new  nitro-m- 
phenylene  diamine  sulphonic  acid  iu  750  c.c.  of  water  kept 
alkaline  by  means  of  sodium  carbonate.  The  mixture  is 
then  heated  to  60' — 65°  C.  until  a  clear  solution  is  obtained, 
which  requires  from  l — 5  hours.  The  new  dyestuff  is 
ultimately  salted  out,  filter-pressed,  and  dried.  The  product 
so  obtained  is  readily  soluble  in  water,  and  dyes  brilliant 
yellow  .-hades  showing  great  fastness  to  washing,  acids,  and 
chlorine. — T.  A.  L. 

Colouring     Matters  ;     Manufacture    and    Production    of 

Products    Useful   in   the   Manufacture  of .     J.    Y. 

Johnson,  London.  From  The  Badische  Anilin  unil  Snda 
Fabrik,  Ludwigshafen,  Germany.  En;:.  Pat.  1387, 
.Tan.  22,  1900. 

The  action  of  certain  sulphites — preferably  bisulphites — on 
certain  aromatic  hydroxy  and  amino  compounds,  especially 
those  of  the  naphthalene  series,  y  ields  characteristic  products, 
apparently  ester-like  compounds  of  hydroxy]  derivatives 
with  sulphurous  acid.  These  substances,  compared  with 
the  corresponding  free  naphthols  or  other  naphthalene 
derivatives  from  which  they  are  obtained,  are  more  easily- 
soluble  in  water.  Those  of  the  monohydroxy  derivative- 
do  not  combine  with  diazo  or  tetrazo  compounds,  whilst  the 
dihydroxy  and  aminohydroxy  derivatives  still  possess  this 
property,  although  in  a  less  degree  than  the  dihydroxy 
naphthalenes  and  aminonaphthols  themselves.  Certain  of 
the  aminonaphthol  e-ters  can  be  diazotised  and  employed 
for  the  manufacture  of  azo  dyestuffs.  The  esters  in  general 
are  tolerably  stable  to  dilute  hydrochloric  and  sulphuric 
acids.  They  are,  however,  hvdrolysc-d  by  heating  with 
concentrated  solphurii  ilutions  of  the  fixed  alkalis, 
alkaline  earths,  and  the  like,  yielding  the  corresponding 
hydroxy  compounds.  By  heating  with  ammonia  they  are 
converted  into  amino  derivatives.  Hence  it  i-  \ il.le,  by- 
employing  this  invention,  to  pass  from  hydroxy  to  amino 
com]  1.  on  the  other  hand,  from  certain  amino  to 
certain  hydroxy  derivatives.  The  patentees,  however, 
disclaim  tin'  process  described  in  Eng.  Pat  16,^07  of  1899 
(this  Journal,  1900,782).  The  a-napbthol  and  ctnaphthvl- 
araine  derivatives  with  a  free  ortho  and  meta  position, 
and /3-naphthol  or  3-naphthylamine  derivatives  with  a  free 
m-position,  are  most  readily  acted  upon,  and  certain  rules 
hold  good  with  regard  to  the  di-derivatives.     Of  the  benzene 


compound-  those  most  suitable  are  m -derivatives,  such  a1 
resorcinol,  ro-phenylene  diamine,  »i-aminopheno1,  and  th 
like.  For  example,  in  order  to  obtain  tin- sulphur 
e-ter  of  a  naphthol  sulphonic  aeid,  216  grms.  of  1 .4-naphthi 
sulphonic  acid  and  1  kilo,  of  bisulphite  (40  per  cen 
NaHSI  >.,)  are  heated  on  the  water-bath  for  one  hour, Out 
a  test  portion,  after  acidifying  with  hydrochloric  aeid  an 
driving  off  the  sulphurous  aeid,  contains  only  a  sim 
quantity  of  the  initial  material.  The  whole  melt  is  tin 
treated  in  a  similar  manner,  yielding  a  solution  of  tb 
easily  soluble  sulphurous  ester  of  1.4-naphthol  s 
aeid.  tin  heating  with  ammonia  it  is  converted  int 
naphthionic  acid.  As  an  example  of  the  conversion  of 
naphthol  into  a  naphthylamine,  144  grins,  of  S-naphtho 
1 16  grms.  of  ammonium  sulphite  [(NH.().S<  >.<],  500  c  c. 
water,  and  120  grms.  of  ammonia  solution  (20  per  cen 
Nil./)  are  heated  together  in  a  closed  vessel,  with  agitatim 
to  100° — 150°  U.  until  all  the  3-naphthol  has  disappears 
The  0-naphthylamine,  which  separates  out,  is  then  tilter. 
off,  and  the  mother-liquor  is  employed  for  a  subsequei 
operation.  For  the  purposo  of  obtaining  m-atninopheti' 
from  resorcinol,  110  grms.  of  resorcinol,  116  grms.  i 
ammonium  sulphite,  500  c.c.  of  water,  and  100  grms.  < 
ammonia  solution  are  heated  at  100° — 1253  C.  until  tl 
resorcinol  has  practically  disappeared.  The  aminopheni 
formed  is  extracted,  and  purified  by  shaking  its  acid  ar 
caustic  alkaline  solution  respectively  with  ether.  If  in  th 
example  the  ammonia  solution  be  increased  to  250  grm 
and  the  temperature  he  maintained  at  125 — 1503  C.  un< 
the  whole  of  the  resorcinol  has  practically  disappears 
the  product  of  the  reaction  is  m-phenyiene  diamine.  I 
this  case  it  is  necessary  to  boil  the  solution  resulting  froi 
the  reaction  with  sulphuric  acid  in  slight  excess  until  fr. 
from  sulphurous  aeid,  and  to  filter  from  any  insoluli 
matter.     Anv  aminophenol  formed  may  be  removed. 

— T.  A.  L. 

Anihraqitinone    Dyestuffs;   Manufacture  or  Production  ■ 

New  .     H.   E.  Newton,   London.     From  Tl 

benfabriken  vorm.  F.  Bayer  and  Co.,  Elberfeld,  German 
Eng.  Pat.  23,637,  Nov.  27,  1899. 

Br  treating  mono-  or  diamiuo-anthraquinone  sulphon 
acids  or  their  hydroxy  derivatives  with  benzyl  chloride  thi 
are  converted  into  benzylated  products  of  great  technic 
value.  The  new  products  dye  unmordanted  wool  from  ac 
baths  bluer  or  greener  shades  than  the  original  mi 
For  instance,  a  solution  of  10  kilos,  of  diamino-antbraru! 
disulphonic  acid  (Eng.  Pat.  12,011  of  1897;  this  Journ: 
1898,  572)  in  560  litres  of  hot  water  has  slowly  added  to 
at  80° — 90°  C,  8  kilos,  of  benzyl  chloride  with  consta 
agitation.  The  temperature  is  maintained  until  a  samp 
dissolved  in  concentrated  sulphuric  acid  and  mixed  wi 
boric  acid  no  longer  exhibits  the  characteristic  absorpii' 
spectrum  of  the  boric  ether  of  diamino-anthraruKn  dial 
phonic  acid.  The  new  dyestuff  is  precipitated  by  coolii 
and  adding  concentrated  brine.  It  forms,  when  dry,  a  bli 
powder  soluble  with  a  blue  colour  in  water,  and  is  preci| 
tated  unchanged  by  adding  hydrochloric  aeid.  It  dissolv 
with  a  yellow  colour  in  concentrated  sulphuric  acid,  wbi 
I  urns  green  on  adding  boric  acid.  The  new  dyestuff  giv 
bright  blue  shades  on  unmordanted  wool  from  an  acid  bin 
and  greenish-blue  shades  on  chrome-mordanted  wool. 

— T.  A.  L 

indazol,    anil  Dyestuffs   [Bio««]    therefrom;    Producti 

of   Derivatives   of  .      R.    B.    Eansford,    Norwoo 

From  L.  Cassella  and  Co.,  Frankfort-on-the-Maine,  G« 
many.     Eng.  Pat.  23,657,  Nov.  27,  1899. 

Tiik  amino-indazol  obtained  from  nitrotoluidine — 

(CH,  :  NH,  :  NOj  =1:2:4) 

readily  condenses  withdinitrochlorobenzene — 

(NOj:NO,:Cl  =  1:3:4) 

yielding  a  new  indazol  derivative,  which  may  he  used  direct 
or  after  further  nitration,  for  the  production  of  dyestuffs  I 
heating  with  sulphur  and  alkaline  sulphides.  For  examp 
13-3  kilos,   of  amino-indazol,  20-3  kilos,  of  dinitrochlot 
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and  25  kilos,  .if  sodium  acetate  are  boiled  together 
dilate  alcohol  lor  several  hours.  The  alcohol  i-  then 
stilled  off,  and  the  dinitrophenylamino-indazol — 

OH 
((XV,    c„M  .XH.CIiy    I    >MI 

as  a  brown  powder.  After  recrystallisation  from 
eohol  it  forms  reddish-brown  crystals  melting  at  261°  C. 
,  order  to  convert  it  into  a  dyestnff,  15  kilos,  of  the  product 
e  heated  with  30  kilos,  of  sulphur  and  75  kilos,  of  sodium 
Iphide  for  several  hours  to  about  130  C.  The  melt  may 
lirectly  for  dyeing,  and  the  product  gives  olive 
oncotton  from  a  bath  containing  -alt  and  sodium 
Ipbide.  A  brown  dyestuffis  formed  if  the  dinitrophenyl- 
nuio-indazol  be  treated  in  sulphuric  acid  solution  with  nitro 
Iphario  acid  before  heating  with  sulphur  aud  sodium 
Iphide.— T.  A.  L. 

douring  Matters  [Brown]  ;   Impts.  in  the  Manufacture 

of -.     R.  Ii.  Uinsford.   Norwood.     From   L.  Cass,  11a 

and  Co.,  Frankfort-on-the-Maine,  Germany.  Eog.  l'at. 
25,754,  Dec.  30,  1899. 

>•  heating  the  dinitro-osydiphenylamine  obtained  from 
8.4  -  dinitrochlorobenzene  and  1.4  -  aminophenol  with 
ustic  alkali-  ill  aqueous  solution,  it  is  transformed  into  a 
own  dyestnff  which  differs  considerably  from  the  initial 
iterial.  since  this  latter,  on  heating  with  sulphur  and 
valine  sulphides,  yields  Immedial  Black,  whilst  the  trans- 
rmed  product  when  similarly  treated  glives  a  characteristic 
llowisb  brown  dyestnff.  The  dmitrophenyoxytolylamine 
>m  dinitrochlorobenzene  and  amino-o-cresol  behaves  in 
e  same  way.  For  instance,  4<i  kilos,  of  dinitro-oxy- 
phenylamine  are  dissolved  in  80  kilos,  of  caustic  soda  lye 
ind  240  litres  of  water,  and  boiled  for  3 — 4  hours 
itil  no  more  ammonia  is  evolved.  After  diluting,  the  new 
oduct  is  precipitated  with  hydrochloric  acid,  and  forms, 
hen  dry,  a  black  amorphous  powder.  It  dissolves  readily 
presence  of  alkalis,  and  dyes  unmordanted  cotton  intense 
own  shades.  25  kilos,  of  the  substance,  52  kilos,  of 
dium  sulphide,  and  13  kilos,  of  sulphur,  together  with  a 
tie  water,  are  gradually  heated  to  160  C.  and  maintained 
this  temperature  until  the  melt  becomes  solid.  It  can  be 
•ed  directly  for  dyeing,  and  dissolves  readily  in  water, 
ving  intense  yellowish-brown  shades  on  cotton  from  a 
irm  bath  containing  salt.  A  subsequent  chromate  treat - 
cut  turns  the  Bbade  yellower  and  increases  the  fastness. 

— T.  A.  L. 

.i     Mordant  Dyestuffs   of  the    Anthraquinone    Series; 

Manufacture  of .     O.  Imray,   London.     From  The 

Farbwerke  vorm.  Meister,  Lucius  und  Briining,  Hoechst 
a/Main,  German)'.     Eng.  Pat.  24,954,  Dec.  15,  1899. 

ccording  to  Ger.  Pat.  6526  (lapsed),  sulphonic  acids  are 
itained  by  the  action  of  fuming  sulphuric  acid  on  dinitro- 
lthraquinone  or  its  reduction  products,  but  these  acids  are 
radically  valueless.  A  method  is  described  in  Ger.  Pat. 
3,490  by  which  they  are  heated  with  dilute  alkalis  under 
■oderate  pressure,  when  they  yield  blue  mordant  dyestuffs 
duble  in  water.     In  the  present  specification  this   method 

further  improved  by  heating  the  products  of  Ger.  Pat. 
526  in  the  form  of  their  lime  lakes  with  aqueous  alkalis, 
ith  or  without  the  presence  of  an  oxidising  agent,  such  as 
dtpetre,  until  they  become  insoluble  in  water.    Under  these 

nditious  the  sulphonic  aciil  groups  are  removed,  and  the 
Imino  groups  are  replaced  by  hydroxy!.  A  mixture  of  100 
rms.  of  the  product  of  Ger.  Pat.  6526,50  grms.  of  lime, 
1 00  grms.  of  sodium  hydroxide,  20  grms.  of  saltpetre, 
nd  3  litres  of  water  is  heated  in  a  closed  vessel  provided 
ith  an  agitator  for  about  20  hours  to  180=  C,  until  a 
iinplc,  when  treated  with  hydrochloric  acid,  yields  an 
isoluble  dyestuff.  The  whole  melt  is  then  boiled  with 
ilute  hydrochloric  acid,  and  the  hexahvdroxyanthraquinones 
re  filtered  off.  When  dissolved  in  dilute  sodium  carbonate 
r  alkali,  or  by  washing  with  sulphuric  acid,  these  products 
ield  pare  blue  mordant  dyestuffs. — T.  A.  L. 


Blue-Violet  Dyestuffs}   Manufacture  of .     ().  Imray. 

London.  From  The  Farbwerke  vormals  Meister,  Lucius 
und  Uriiuiug,  Iloechst  a  Main, Germany.  Lug.  1'. it.  1 7 < '•  I , 
Jan.  27,  1900. 

Dyestuffs  of  the  o-tol  yldiphenylmethane  series  are  obtain 
according  to  this  invention,  from  dibenzyl-»i-toluidiue.  The 
product-  formed  differ  from  those  obtained  from  dihenzyl- 
aniline  in  being  faster  to  alkali  and  bluer  in  shade.  The 
dyestuffs  are  obtained  either  by  oxidising  the  leuco- 
sulphonic  acids  of  dibenzylamino-o-tolyltetramethyl-  (or 
ethyl-)  diaminodipbenvlmethanc,  or  by  sulphonating  the 
basic  dyestuffs  of  the  above  mentioned  o-tolyldiphenyl- 
methane  derivatives.  Tin-  leuco-sulphonic  acids  may  be 
obtained  by  condensing  tetramethyl-  (or  ethyl  )  diaminodi- 
phenylcarbinol  with  m  -  toluidine  (Ger.  Pat.  27,032), 
benzylating,  and  then  sulphonating  with  fuming  sulphuric 
acid  (25  per  ceut.  S03)  ;  secondly,  by  condensing  the  said 
diphenylcarbiuols  with  dibenzyl-m-toluidine,  and  then  sul- 
phonating; or,  thirdly,  by  condensing  the  diphenylearbinols 
with  dibenzyl-  m  -toluidine  disnlphonic  acid  (Ger.  Pat. 
69,654).  The  basic  dyestuffs  employed  for  sulphonation 
may  be  obtained  by  condensing  the  above-mentioned 
earbinols  with  dibenzyl-m-toluidine  and  subsequent  oxida- 
tion (Ger.  Pat.  27,032),  or  by  direct  oxidation  of  the  ketone 
corresponding  to  the  said  earbinols  with  dibenzyl-m-toluidine 
(Ger.  Pat.  27,789).  Dibenzyl-m-toluidine  is  readily  ob- 
tained by  adding  a  slight  excess  of  benzylchloride  to  a  hot 
mixture  of  m-toluidine  and  a  concentrated  solution  of 
sodium  carbonate.  When  the  reaction  is  complete,  the 
excess  of  benzyl  chloride  is  driven  off  with  steam,  leaving 
dibenzyl-m-toluidine  as  a  thick  oil,  which  crystallises  on 
cooling.  <  hi  recrystallisation  from  alcohol,  it  melts  at 
72°  C.  Its  disulphonic  acid  is  formed  by  treating  the  base, 
dissolved  in  sulphuric  acid  monohydrate,  with  fuming 
sulphuric  acid  (25  per  cent.  S03).  The  acid  yields  salts 
readily  soluble  in  water,  which  may  be  separated  and 
purified  in  the  usual  manner.  For  the  production  of  a 
dyestuff,  the  leuco-sulphonie  acid  of  dibenzylamino-o-tolyl- 
tetramethyldiaminodiphenylmethane,  obtained  according  to 
one  of  the  methods  instanced  above,  is  dissolved  in  water 
in  the  form  of  its  sodium  salt.  To  this  solution,  made  acid, 
is  added,  with  constant  agitation,  the  calculated  quantity 
of  lead  peroxide  paste.  After  making  alkaline  the  solution 
is  filtered  hot,  and  the  dj-estuff  is  precipitated  by  adding 
salt  to  the  filtrate  at  about  50°  C.  The  product  dyes  wool 
bluish-violet  shades. — T.  A.  L. 

Indigo    into    an  easily   Reducible  Form    in   Paste    and    in 
Powder;   Process  for  transforming  difficultly  Reducible 

Crystalline  .     T.  E.  Shillito,  London.     From  J.  E. 

Geigy  and  Co.,  Basle,  Switzerland.  Eng.  Pat.  1293, 
Jan.  20,  1900. 

In  some  of  the  technical  processes  for  the  production  of 
artificial  Indigo,  the  product  is  obtained  in  a  crystalline  con- 
dition, which  can  only  be  reduced  in  the  vat  with  difficulty. 
By  dissolving  such  Indigo  in  cold  concentrated  sulphuric  acid, 
it  can  be  precipitated  unchanged  by  adding  water  at  a  low 
temperature,  and  it  is  then  in  such  a  condition  that  the 
addition  of  a  sufficient  quantity  of  hydrosulphite  reduces 
it  in  a  few  minutes  to  Indigo  White,  the  operation  being 
conducted  out  of  contact  with  air.  One  kilo,  of  crystalline 
Indigo  is  slowly  stirred  into  4  kilos,  of  well-cooled  con- 
centrated sulphuric  acid.  Afler  a  short  time  the  green 
paste  is  poured  on  to  water  and  ice.  The  Indigo  is  pre- 
cipitated in  an  exceedingly  fine  condition,  and,  after 
filtering  and  washing,  may  be  at  once  employed  for  dyeing 
purposes.  It  still  remains  easily  reducible  after  drying  and 
grinding.  (See  also  Eng.  Pat.  23,122  of  1S99  ;  this" Journal, 
1900,  1009.)— T.  A.  L." 

Orange-Yellow  Dyestuffs  belonging  to  the  Acrid ine  Series; 

Manufacture  of .     C.  D.  Abel,  London.     From  The 

Aetiengesellschaft  fur  Anilinfabrikation,  Berlin,  Germany. 
Eng.  Pat.  1820,  Jan.  29,  1900. 
New  orange  dyestuffs  of  the  acridiue  series  are  obtained 
by  alkylating  the  naphthacridine  derivatives  described  in 
Eng.  l'at.  16,474  of  1S9S  (this  Journal,  1899,  826).  The 
alkylation  can  be  effected  by  heating  with   alky]  haloids  or 
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with  alcohols  and  mineral  n.-ids.  lor  instance,  10  kilos.  oi 
aminotolunaphthacruline.  24  kites,  of  methyl  alcohol,  and 
12  kilos,  of  concentrated  hydroohlorii  acid  arc  heated 
under  pressure  for  several  hours  at  160  — 170  C.  After 
cooling.  tl>  alcohol  is  distilled  off,  the  resjdni 

ve<i  in  water,  and  the  dyestuff  is  salted  out.     It  forms 
au  o.  ler,  verj  easily  soluble  in  hoi   water  to  .m 

tow  solution  exhibiting,  when  dilate,  a  ycllowish- 
-  ilution  i<  i  •   by  addiug 

sodinm  carbonate,  caustic  alkali  i_\e.  or  ammonia,  This 
btaseis  scarcely  soluble  in  water  or  benzene,  hut  dissolves 
readily  in  alcohol  or  ether,  and  the  solutions  have  a  similar 

gives  oral 
yellow  shades  on  tannin-mordanted  cotton. — T.  A.  L. 

Black  Colouring  Matter  directly   Dyeing  Cotton  :   Manu- 
facture  of  a   .     0.    1'  don.      From   The 

Actiensesellsehaft  fur  Amlinfabrikation.  Berlin,  Germany. 
Knjr.  Pat.  8531,  l'ck  B,  1900. 
DiMTito-cnLOKo-owi'iriitNii  tirrsE,  having  the  formula 
.1  .  N1I.C  11  ..(.OH).  CI.  1.2.4,  when 
heated  "with  sulphur  and  alkaline  sulphide1:,  yields  a  black 
cotton  dyestuff.  For  the  manufacture  of  the  initial  product, 
15  kilos,  of  o-amino-p-chlorophenol  are  dissolved  in  750  litres 
of  hot  water,  mixed  with  11  kilos,  of  sodium  carbonate  and 
20  b  kilos,  of  dinitroehlorohenzene,  the  whole  being  then 
boiled  for  several  hours.  On  cooling,  the  condensation 
product  separates  in  red  needles.  In  order  to  obtain  the 
dyestuff,  SO  kilos,  of  sodium  sulphide,  20  kilos,  of  sulphur, 
and  1  J  litres  <,f  water  are  heated  together,  and  JO  kilos,  of 
the  dinitro-chloro-oxydiphenylamine,  produced  as  above, 
are  added  at  about  So  C.  The  temperature  is  then  raised 
and  maintained  for  several  hours  at  14O°--150:  C.  The 
heating  is  then  continued  at  a  somewhat  higher  temperature 
until  the  melt  is  quite  dry  and  may  be  powdered,  or  else 
the  mass  is  dissolved  in  water  and  the  dyestuff  precipitated 
from  the  aqueous  solution  by  a  mineral  acid  or  by  means 
of  a  current  of  air.  The  product  so  obtained  readily  dis- 
solves in  a  dilute  sodium  sulphide  solution,  with  an  intense 
bluish-green  coloration. — T.  A.  L. 

Extraction  •    Method  or   Process   of .     P.   Gulden, 

-ic,  Germany.     Eng.  Pat.  16,716.  Sept.  19,  1900. 

Ax  improvement  in  the  method  of  extracting  dyeing  and 
tannine  materials,  fruits,  leather,  &c,  which  consists  in  carry- 
ing out  the  extraction  anil  the  evaporation  simultaneously 
and  in  racuo.  The  material  to  be  extracted  is  placed  in  the 
digester-,  together  with  a  suitable  quantity  of  the  liquid 
solvent  to  be  employed.  The  mixture  is  then  heated,  by 
means  of  steam  coils  or  other  suitable  method,  to  a  tempe- 
rature not  exceeding  60°  C.  At  the  same  time  a  vacuum 
is  obtained  by  means  of  an  air-pump.  Thus  the  surplus 
liquor  is  evaporated  in  vacuo  after  having  penetrated  the 
material  under  treatment,  the  juices  thus  obtained  being 
allowed  to  pass  over  from  one  digester  to  another  filled 
with  new  material  until  sufficiently  concentrated. — SI.  C.  L. 


V -TEXTILES:  COTTON,  WOOL,  SILK,  Etc 

Yarn  and  Cloth  Testing  Machines.     <•■  1!.  Smith.  Ossett, 
near  Leeds.     Proc.  New   Kngland  Cotton  Manufacturers' 
.,  Washington  Meeting,  No.  69,  Oct.  1900. 

1  hi  author  has  designed  four  machines  wnich  are  suitable 
for  testing  any  textile  fibre,  either  as  yarn  or  cloth.  All 
the  machines  con-i-t  essentially  of  a  beam  which  is 
balanced  by  suitable  means  before  introducing  the  yarn  or 
cloth  t<>  be  tested. 

The  beam  i-  provided  with  a  jaw  to  fix  one  end  of  the 
yarn  or  cloth,  the  other  end  of  the    material    being  attached 
nither  jaw,  which  i-  placed  at  a  suitable  distance  away 
and  connected  with  an  arrangement  which    is  moved   by 
clockwork.     When  tl  under   test   is   stretched  by 

the  motion  of  tlii-  clockwork  arrangement,  the  beam  i- 
tilted  upwards  sufficiently  to  allow  water  to  flow  into  a 
graduated  cylinder  placed  at  one  end  of  the  beam  ; 
equilibrium  is  th  iinues  until 

the  material  brea 


The  amount  of  water  in  the  cylinder  is   a  measure 
tension  to  which  the  material  under  test  has  hern  stlbjec 

—J.  E.  1 
Impregnation  of  Fibrous  Materials  with  Substances  of    p 

Melting    Point;    Process   for    the    .       J.    I; 

Leipziger  Farber-  u.  Zeugdr.-Zeit.  19(h).  49)  [12],  4; 

The    two   methods   hitherto    employed   for   waterp 
fabrics    with   paraffin,   stearates,  or  wax  are:    (1)    A 
roller  is  made  to  rotate  in  contact  nith  the  solid  si 
and   the  fibrous   material   is  then  led  over  this   roller;    i 
The  paraffin,  &c.  is  dissolved  in  benzene  or  petroleum  s] 
and  the  material  steeped  in  the  solution. 

According  to  the  new  process  (Ger.  Pat.  1900,  112,9   , 
the  substance  is  emulsified  in  water  by  means  of  ; 
fugal  machine.    Paraffin,  ozokerite,  vegetable  wax.  1 
and  stearine  or  palmitine  and  their  metallic  compound? 
the   waterproofing   substances  employed ;  one  of  the*  ■ 
melted  and  revolved  in  a  heated  centrifugal  machine    :. 
boiling  water,    by   which   treatment   it  becomes  so  fin 
divided  that   it  will  remain   suspended   for   a  long  pe  | 
without  separation. 

The  goods  are  impregnated  with  the  emulsion  and  in 
drying  process  which  follows  the  water  evaporates,  and 
emulsified  substance   melts   and  penetrates  the  fabi 
rendering   it   waterproof.      Only    small    quantities   of   t 
substance  are  required,  and  the  appearance  of  the  fabr  ' 
not  affected. — K.  B.  B. 

Cuprammonium     Solutio?is ;    Preparation     of    . 

Fremery,    E.   Bronnert,    and   J.    Urban.      Amer. 
658,632,   Sept.  25,  1903.      Ctiem.   Zeit.  Id  '■',  24,  [ 
906. 

A  mixtcre  of  copper  and  16  per  cent,  ammonia  sola  it 
is  treated  with  air,  the  temperature  being  maintained  bi  f 
5"  C.— A.  S. 

Artificial  Leather ;  Process  for  the  Manufacture  of  -  ■, 
Leipziger  Farber-  u.  Zeugdr.-Zeit. 

See  under  XIV.,  page  52. 

PATENTS. 

Fibre  applicable  to  all  sorts  of  Wearing  and  Spinning, 
Processes  for  the    Treatment   or   Separation   of  St   . 

Improved  .     G.  C.  Dymond,   Liverpool.     Fron  i. 

Cruz  -  Pasqual  -  de  -  Bonanza.  J.    Selva-Javaloyes,   I 
Quilez-Quilez,  M.  Gomez- Valdivia,  and  A.  Alon- o 
Elche,  Alicante,  Spain.     Eng.  Pat.  16,81 1,  Aug.  18,  1  ). 

Tiik  fibre  from  palm  limbs  is  extracted   in  three  waj  -. 
The   limbs  are  digested  for  five   hours  in  boiling  war 
soda-lye  (sp.  gr.   l-045)  at  90'  C,  and  then  passi 
dried,  through  rollers  to  squeeze  out  gummy  matters, 
fibres  are   then  treated  in  the  usual   way  to   prepare  t  u 
tor   spinning,  &c.      (2)  The  chemical   method  coi 
first  drying  the  limb,  and  then  digesting  it  for  48  hou;  o 
soda-lye  of  8'  B.     The  fibres  are  now  separable,  and 
washed  well  with  water  for  24  hours  aud  then  treated 
a  mixture  of  equal  parts  of  cocoanut-oil  and   eoloph  r. 
They  are  then   treated  for  four  hours  in  a  hath  of  '1 
sulphuric  acid  of  5°  B.     (o)  The  third  process  C" 
first  combing  or  hackling  the  limb  and  afterwards  diges 
in  soda-lye. — C.  M. 


Belting  or  Steeping  Flax  ;  Method  of  and  Apparatus  <r 

-.     A.  Badoi'l,  Marseille.     Fug.  Pat.  20,907. 

1899.     (Foreign  Application,  April  15,  1899.) 

Bundles  of  flax  are  placed  in  a  series  of  tanks,  which  1 
are  divided  into  compartments,  horizontally  and  vertic 
The  horizontal  divisions  are  made  by  perforated  grid-pl 
Each   division  is  arranged  so  that  a  cage  can  fit  into  it. 
whole  is  covered  by  a  non-perforated  plate  and  a  lid. 
bundles  are  first  digested  in  a  soap  solution  at  703  to  Bi 
for  two  hours,  8  kilos,  of  soap  to  10i»  kilos,  of  stalks  i 
proportion.     The  fibres  are  then  removed,  passed  thr 
fluted    rollers    and    then    digested   with   hydrochloric 
solution  (-1  litres  of  acid  to    30  litres  of   water  for  each 
kilos,  of  stalks)  at  603  C.  for  one  hour.     After  draining 
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...hinft  the  stalks  are  bleached  in  a  solution  obtained  by 
nixing  ll1  kl1"--  of  chloride  of  lime,  and  10  kilos,  of  sodium 
irbonate  in  1,000  litres  of  water,  this  process  being  carried 
w  at  30J  C.  for  three  hours.  The  flax  is  afterwards 
i  uhed  well  with  water,  and  dried  iii  a  hydro-extractor. 

— C.  M, 

Wtrcerising,  Scouring,  or   Dyeing  Yarns  :  Apparatus  for 

,     W.   Macconel,   Netherlee,    Renfrewshire.     Epg. 

Tat.  1736,  dan.  27.  1900. 
\  ■,   apparatus  consisting  of  a   series  of   tanks  containing 
ous   liquids    and    an    overhead    rail.      This    rail   is 
mdulated,  and  carries  on   frames  the  yarn  to  be  treated. 
\s  the  pulley  travels,  the  yarn   dips  alternately   into    the 
aud  is  then  raised  t..  clear  the  tank  before  going  on 
lext. 
The  frames  are  arranged  so  thai  the  yarn  may  either  be 
i  or  remain  unstrctehed. — C.  M. 

rtstii«  Fabrics ;  Manufactun  of .     E.  Marty,  Riherac, 

ice.     Kng.  Pat.  13,084,  July  20,  l'JOO. 

vim,  s  are  nude  by  spinning  camels'  hair,  aud  then 
reaving  alone  or  weaving  with  other  materials,  such  as 
otton,  hemp.  \-i .,  according  t.i  the  quality  required.  It  is 
l.uined  that  fabrics  made  with  camels'    hair   resist   heat, 

ater.  sugar,  acids,  &C. — C.  M. 

aide    Threads  mid   Fabrics;   Production    of . 

VV.   G.    llevs,   Manchester.     From   E.   Senechal  de  la 
Uran-.'.  Paris.     Eng.  Pat.  16,332,  Sept.  14,  1900. 

me  1  that  the  following  mixture  can  be  made  into 
erfect  threads  by  any  process  by  which  artificial  silk  is 
tade : — 100  kilos,  of  dry  nitrated  cellulose  is  mixed  with 
5  kilos,  of  indiarubber  solution,  and  5  kilos,  of  stannous 
bloride. — t '.  M. 

Vl.-DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

ilaim  and   Uneoenness  in  Dyed    Woollen  Tissues;  Some 

Causes  of  .     G.  Robrecht.     Fiirber-Zeit.  1900,  H, 

849-  352. 

i  >iss  and  cloudy  patches  in  woollen  tissues  are  sometimes 
him  I  by  impel  feet  wetting-out  of  the  latter  when  they  have 
it  into  the  dyehouse  in  the  dry  state.     The  tissues 
hould  he  passed  through   boiling  water  to  ensure  complete 
a  before  beiug  dyed.     Tissues  which  are  received 
a  the  dyehouse  in  the  wet  state  are  better  not  so  treated, 
irovided  that  they  have  been  well  washed  after  milling,  as 
i„-  water  is  apt  to  produce  stains  in  them.  This  is  especially 
wheu  pale  colours  are  dyed. 
I'nevenness  in  dyeing  is   often  caused  by  defective  con- 
duction  and  defective  heating  of  the   dyeing   machines, 
-tains  are    due    to   dirty  dye    vessels   and  winches,   dirty 
I  or  trucks  (used  in  carrying  the  pieces  to  aud  from 
tie  dyehouse),  soot  from   the  works' chimneys,  rusty  iron 
loden  pegs  should  he  used)  iu  the  winches,  resin  in 
lie  wood  of  new  dyeing  machines,  frothy  dye-liquors,  seum 
in  the  surface  of  the   dyebath  (frequently  from  the  dye- 
tuffs),  oil   drops    from    overhead    shafting,   dyestuff-dust 
down  about  the  dyehouse  by  draughts  of  air  (due  to  faulty 
..lent  of  the  dyehouse),  presence   in   the   tissue   of 
iialic  arid  left  after  removing  irou  stains,  drops  from  the 
oof  or  overhead  beams  (the  last   is  a  prolific  source  of 
tains). 

In  removing  staius,  uot  only  the   staiued  part,  hut   the 
ismic  for  some  distance  about   it,  should  be   treated.     The 
eagent,  for  instance,  soap,  must  also  be  thoroughly  removed 
dyeing  or  redyeing. — E.  B. 

Iniline    Black,    over-dyed    irith    Basic   Dyestuffs;    The 

Bronzing    of  .       F.   A.    Eoesler    and    H.   Hackl. 

Faxber.Zeit.  1900,  11,  [22],  357—358. 

I'nv:  bronze-like  appearance  of  Aniline  Black,  which  has  been 

upon  cotton  tissues  and  dyed  over  or  "  topped  "  with 

ba-'c  dyestuffs,  is  principally  due  to  the  colour-lakes  being 

superficially  deposited  upon  the  printed  parts,  but  is  partly 


due  to  the  nature  of  the  Aniline  B'ar!<  and  of  the  dvestuff 
employed.  The  defect  is  strongly  shown  with  Magenta, 
Methyl  Violet,  Crystal  Violet,  Victoria  Blue,  anil  Brilliant 
Green,  less  so  with  Methylene  Blue,  New  Methylene  Blue, 
Capri  Blue,  Nile  Blue, Safranine,  and  Methj  lene  Violet  ■'!  B  A 
extra.  To  prevent  it  to  some  extent,  the  following  method  of 
dyeing  is  recommended :  —  Mordant  the  printed  tissue  with 
an  acetic  arid  solution  of  tannic  acid,  fix  with  tartar  emetic, 
thoroughly  rinse  to  remove  the  imperfectly  fixed  mordaut, 
dye  for  some  time  in  the  cold  with  the  basic  dyestuff,  next 
raise  the  temperature  to  38°  C,  and  maintain  this  tempera- 
ture till  the  bath  is  exhausted,  then  add  acetic  acid  aud 
earn  tin-  temperature  to  the  boiliog  point.  The  tissue  is 
afterwards  well  washed  and  dried.  Dyeing  at  the  ordinary 
temperature  has  the  effect  of  causing  the  dyestuff  chieflv  to 
become  fixed  upon  the  unprinted  parts  of  the  tissue.  The 
object  of  the  addition  of  arctic  acid,  and  of  the  boiling  of  the 
dyebath,  is  to  remove  the  loosely  fixed  colour-lake. — E.  B. 

Unions  with  Diamine  Dyestuffs ;  Dyeing  of  ——. 
YV.  E.  Fearnsides.  J.  Soc.  Dyers  and  Colourists,  16, 
[12],  258—263. 

Fok  drabs,  fawns,  &c,  Diamine  Catechin  B  is  an  ideal 
dyestuff,  being  fast  to  light,  stoving  and  hot-pressing  ;  in 
conjunction  with  Diamine  Fast  Yellow  B  and  Diamino- 
gene  B,  varied  shades  are  obtained,  which  are  level  and 
fast  to  light. 

Iu  the  dyeing  of  light  shades,  it  is  important  to  keep  on 
the  light  side  of  the  pattern,  since,  if  the  shade  be  too  dark, 
it  is  very  difficult  to  strip  the  wool,  which  indeed  can  only 
be  done  effectively  by  means  of  potassium  permanganate 
and  sodium  bisulphite. 

Again,  in  dyeing  shoddy  unions  which  have  been  stripped 
with  potassium  bichromate  and  sulphuric  acid,  it  is  best  to 
neutralise  the  goods  thoroughly  with  alkali  previous  to 
dyeing,  otherwise  uneven  results  will  be  obtained. 

Dress  goods  and  crepons  containing  mercerised  cotton, 
are  dyed  with  less  sodium  sulphate  than  usual,  the  material 
being  entered  into  the  dye-bath  at  or  near  the  boil,  and  the 
boiliug  continued  during  the  whole  of  the  dyeing  process  in 
order  to  cover  the  wool.  (The  ordinary  process  consists 
in  dyeing  for  a  considerable  time  below  the  boil.)  In  this 
connection,  avoid  dyestuffs  which  have  a  greater  affinity 
for  cotton  than  wool.  In  the  case  of  dark  shades,  the 
mercerised  cotton  has  a  tendency  to  dry  up  "  bronzy,"  but 
this  appearance  can  be  removed  by  running  the  goods  for 
15  minutes  in  a  fresh  hot  bath  containing  sodium  sulphate. 
In  all  cases,  the  addition  of  a  small  amount  of  acetic  acid  iu 
washing  is  recommended. 

Two-coloured  ("  shot  ")  effects  upon  crepons  are  obtained 
by  dyeing  the  wool  with  acid  dyestuffs,  washing  and 
dyeing  the  cotton  in  a  cold  concentrated  bath  containing 
sodium  sulphate  and  carbonate  and  substantive  dyestuffs  ; 
Diamine  Black  R  M  W,  Diamine  Black  B  H,  Diamine  Sky 
Blue,  Diamine  Fast  Yellow  A,  aud  Diamine  Orange  D,  are 
largely  used  iu  this  connection. 

However,  where  the  cotton  is  to  be  dyed  black,  the 
following  process  is  employed: — Dye  the  cotton  with 
Diamine  Black  B  H  at  100'  F.  (if  higher  temperature,  the 
wool  will  be  staiued),  diazotise  and  develop  with  phenylene 
diamine,  and  finally  dye  the  wool  in  acid  bath. 

Quite  recently  a  new  method  of  dy  eing,  by  a  combination 
of  the  dyeing  and  milling  process,  has  been  adopted,  chiefly 
for  the  production  of  black.  A  full  black  is  obtained  by 
adding  1 — 1^  per  cent,  of  Milling  Black  B  to  the  soap 
solution  and  milling  for  at  least  60  minutes  ;  the  wool, 
which  is  only  slightly  but  uniformly  tinted,  is  dved  in 
acid  bath  with  2 — 5  per  cent,  sulphuric  acid,  and  the  boilin" 
is  reduced  to  a  minimum  in  order  to  diminish  the  bleedin" 
effect  of  the  cotton. 

The  addition  of  sodium  sulphate  in  the  million  yields 
a  more  intense  black,  but  this  advantage  is  more  than 
counter-balanced  by  the  increased  scouring  which  is  neces- 
sary to  remove  the  soap  in  the  presence  of  a  salt,  and 
which  consequently  diminishes  the  intensity  of  the  black. 
In  all  cases,  scouring  must  not  be  done  at  a  temperature 
above  hand-warmth  nor  for  too  long  a  time. 

Generally,  most  substantive  dyestuffs  can  be  applied  in 
the  manner  described,  only  they  are  not  fast  enough  to  acids 
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to   withstand    cross-dyeing.      However,    for    mixtures    in 
which  the  wool  has  been  dyed  either  inthi   loose  state  or 
urn,  the  cotton  is  advantageously  stained  or  even  dyed 
hade,  by  adding  I  ;  to  the  Boap  Bolation  in 

milling  process ;  moreover,  this   |  -  more  econo 

mical  than  the  older  process  of  dyeing  the  cottonooldin 
the  washing  machine. — J.  E.  11. 

Linen  D„  ins  ;  Some  Notts  on .     Textile  Colorist,  22, 

,291— 292. 
In  dyeing  with  the  basic  colours,  if  full  shades  be  required, 
ssary  t.>  mordant  the  linen  before  dyeing,  bj 
-tecpin:;  ii  in  a  solution  of  tannic  acid,  varying  in  strength 
from  lib.  for  pale  shades  to  8  1!'.  for  deep  shades,  allowing 
the  linen  to  remain  in  this  mordanting  solution  from 
6  to  12  hours,  according  to  the  depth  of  shade  required. 

When  dyeing  bright  colours,  the  lust  tannic  acid  should 
be  employed;  tor  dark  shades,  sumach  may  be  used  with 
advantage.  After  mordanting,  the  tannin  is  fixed  on  the 
linen  fibre  by  steeping  the  goods  for  half  an  hour  in  a 
solution  of  tartar  emetic,  the  amo  oyed  being  equal 

in  weight  to  that  of  the  tannin  used.  If  only  pal.-  shades 
arc  required,  it  is  not  irdant  the  linen  before 

dyeing.  The  dyeing  is  best  i  ffected  by  working  the  goods  for 
20  minutes  in  a  cold  solution  of  the  dyestuff,  then  gradually 
raising  the  temperature  to  a  boil,  and  finally  working  the 
goods  for  half  an  hour  at  this  temperature.  The  goods  are 
then  washed  iu  water  and  dried. 

The  Kosauiliue  Bines  require  the  addition  of  J— 8  lb. 
of  alum  to  each  100  galls,  of  the  dye-bath,  in  order  to 
thoroughly  fix  the  dye  on  the  linen  fibre,  and  the  tem- 
perature of  the  dye-bath  should  not  exceed  180  1'.  or  the 
colour  is  liable  to  he  injured  ;  it  is  recommended  to  allow 
the  linen  to  remain  in  the  bath  until  the  latter  has  cooled 
down  to  100°  F.  before  removing  the  goods. 

In  dyeing  with  the  direi  t  cotton  dyes,  the  most  economical 
results  arc  obtained  by  making  the  dye  bath  as  strong  as 
possible,  and  dyeing  at  a  boil ;  about  10 — &0  lb.  of  Glauber's 
salt  or  common  salt  are  added  to  the  dye-bath  for  each 
100  lb.  of  linen  to  be  dyed.  The  dye-bath  is  seldom 
exhausted  of  colour  ;  it  is  therefore  economical  to  retain  it 
for  future  use,  adding  from  two-fourths  to  three-fourths  of 
the  origiual  amount  of  dyestuff  used  for  each  succeeding  lot 
of  goods  to  be  dyed.  Some  of  the  direct  dyestuffs  may  be 
treated  with  chromium  chloride,  chromium  fluoride,  chro- 
mium sulphate,  potassium  bichromate,  or  copper  sulphate,  in 
order  to  increase  the  fastness  of  the  colour  to  washing  and 
light,  and  in  some  cases  to  increase  the  depth  of  shade  ; 
the  quantities  recommended  are  7 — 9  oz.  for  medium  shades 
and  2 — 3  lb.  for  deep  shade-. 

Many  of  the  direct  dyes  may  be  diazotised  and  developed 
after  dyeing  by  treatment  in  a  cold  solution  of  sodium 
nitrite  and  hydrochloric  acid  fur  15 — 20  minutes,  using 
1 — 3  lb.  of  sodium  nitrite  according  to  the  depth  of  shade 
required,  together  with  three  times  this  amount  of  acid ;  the 
goods  are  now  transferred  for  15 — 20  minutes  to  the 
developing  bath,  which  contains  /3  naphthol,  resorcinol, 
phenylene-diamine  or  some  other  developer. 

The  "  .Sulphyl  dyestuffs"  are  useful  for  dyeing  linen. 
AmoDg  these  are  the  Immedial  Blacks,  Blues,  and  lirowns, 
&c.,  &c.  In  using  these  colours  the  linen  is  dyed  in  a 
very  strong  dye-bath  at  a  boiling  temperature,  keeping 
the  goods  underneath  the  surface  of  the  liquor  during 
the  dyeing.  The  dye-bath  may  be  used  over  again  by 
strengthening  it  with  50 — 70  per  cent,  of  the  original  quan- 
tity of  the  dyestuff  used.  After  dyeing,  the  excess  of  liquor 
squeezed  out  of  the  goods  and  returned  to  the  dye- 
bath,  the  linen  being  then  well  washed  and  treated  with  a 
solution  of  potassium  bichromate  or  copper  sulphate  in 
order  to  develop  and  fix  the  colour  on  the  fibre. — M.  C.  L. 

Lactic  Acid  in   Calico  Printings  Some  Applications  <>/ 

.     P.   Oswald.     Bull.  Sue   Ind.   Mulhouse,   Sept. — 

348-  346. 

'lie   two  isomeri  ions  of  lactic  acid,  only  the 

a-hydroxyprop  I  to  the  calico  printer. 

Jt-  chief  value  depends  on  the  fad  thai  a  solution  of  con- 
siderable ■  ■ :.,  10  B.  can  be  prepared  containing 
the  lactate-  of  aluminium,  tin,  and   calcium,  whereas  it  is 


not  possible  to  prepare  any  other  solution  suitable  for  a 
in  printing  containing  these  three  metals  in  combinati 
with  the  same  acid.  The  solution  is  made  from  600  grn 
of  aluminium  sulphate,  300  grms.  of  stannous  chlorii 
100  grins,  of  quicklime,  and  1,000  grms.  of  lactic  ac 
these  ingredient-  are  heated  together  until  dissolved,  a 
yield  about  three  litres  of  solution  at  16  B.  The  priuti 
colour  is  prepared  with  starch  thickening,  olive  oil,  Aliiat 
and  the  above  solution  of  lactates,  or  the  last  ma] 
replaced  by  aluminium  and  calcium  acetates,  stanni 
and  lactic  acid.  The  colours  arc  considerably  brighter  th 
when  no  1  ictie  acid  or  lactate  is  used,  and  good  results . 
also  obtained  with  Alizarin  Orange,  Alizarin  Borde 

The    author's   experiments   point   to    the    possibility 
dyeing  a  Turkey-Red  with  only  two  paddings,  the  prohal 
sequence    of     operations    being    as    follows  : — Pad    w 
Alizarin   and  Turkey-Red  oil  with  or  without  the  addili 
of  ammonia,  dry,  pad   in  solution  of  mixed   lactati 
and  steam. 

Chromium  lactate  also  possesses  features  of  interi 
is  best  prepared  by  dissolving  chromic  oxide  in  lactic  ac! 
When    this  is   used   in    printing  with  Alizarins,  the  shai 
are   brighter  than  those   obtained  with  the  acetate  or  nit! 
acetate. 

Lactic  acid  is  useful  in  printing  basic  colours  with  tani 
and  tartar  emetic,  and  especially  iu  conjunction  » 
Indulines. 

stannous  lactate  owing  to  its  reducing  properties  c 
serve  as  a  discharge  for  direct  colours.  If  basic  cobi 
are  added,  coloured  discharges  are  produced,  but  ) 
white  discharge,  stannous  chloride  is  added  to  the  thicken 
lactic  acid.  In  either  case  printing  of  the  discharge  mi 
be  followed  by  steaming. 

Finally,  lactic  acid  may  be  employed  in  preparing 
thickening  to  replace  "  acid  starch  thickening."  Fort 
purpose  the  starch  is  heated  with  water,  and  while  still  1 
the  lactic  acid  is  added  and  the  mixture  cooled. — B.  B.  1 

lrisamine  in  Calico-Printing ;  Application  of . 

W.  Hofacker.     Fiirber-Zeit.  H,  [21],  337. 

1  msasiine  G  (Cassella)  is  a  new  dyestuff  of  the  Rhodani 
series,  and  yields  brilliant  rose  shades. 

In  addition  to  the  usual  mode  of  application  with  tan 
acid  and  antimony,  it  may  be  fixed  by  means  of  a  salt 
chromium    cxide   (Cr20:i),   in   which    case   the    shade- 
quite  as  fast  to  light  and  washing,  and,  if  possible,  mi 
brilliant,  than  those  obtained  with  tannic  acid. 

The  fixation  with  chromium  should  be  especially  servi 
able  for  the  production  of  brilliant  rose  shades  in  co 
bination  with  steam  colours.  The  quantity  of  chromii 
acetate  (18°  B.)  employed,  must  not  exceed  50 — 75  ( 
per  litre  of  printing  colour. — J.  E.  H. 

Colouring   Matters    [Blacks    on    Cotton"]    on    the    FUn 

Method  for  the  Detection  of  Certain  .     Lcipzij 

Farber-  u.  Zeugdr.-Zeit.  1900,  49,  [12],  487. 
To  determine  whether  black  cotton  has  been  dyed  with 
sulphur  dyestuffs    (Vidal,  Immedial,  Katigen,    Sulphoj 

colours,  &c),  the  fibre  is  boiled  with  a  solution  of  st: 

chloride  in  hydrochloric  acid.     A  strip  of  paper  n 
with  lead  acetate    solution  is  held  in  the  steam   from  I 
boiling  solution,  and  is  coloured  brown  or  black  if  snip! 
colours  be  present. 

Aniline  Black  is  identified  by  treating  the  cotton  fo 
short  time  with  cold  hydrochloric  acid,  when  fibre  n 
solution  both  become  green.  Aniline  Black  dyed  by  I 
one  bath  process,  is  distinguished  from  an  oxidation  1) 
by  the  green  colour  of  the  ash  in  the  former  case,  due  I" ' 
presence  of  a  large  amount  of  chromic  oxide  ;  the  one  b; 
black  also  rubs  off  much  more  readily  than  the  oxidab 
black. 

In  order  to  ascertain  if  Direct  Blacks  have  been 
combination  with  Aniline  Black,  the  cotton   is  bailed 
some  time  together  with  white  cotton  in  water  com 
little  soda  ;  if  Direct  Blacks  are  present,  the  white  cottou 
stained.     Should  the  dyed  cotton  bleed  very  strong 
the  reaction-   tor  Aniline  and  Sulphur  Blacks  be   no 
the  colour  has  been  produced  by  means  of  din    I 
alone. 
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,i,l  may  be  detected  by  the  red  colour  of  solution 
ml  fibre  when  the  latter  i-  boiled  with  dilute  sulphuric 
,i,l  i  on  neutralising  with  soda,  the  re, I  changes  toa  yellow. 
\  repeated  extraction  with  sulphuric  acid,  the  logwood  may 
,    completely  removed,  and  the  fibre  then  tested  for  the 
,,t  other  colouring  matters. 
U  tannic  acid  has  !>,•  ti  employed  in  conjunction  with  iron, 
i-h  will  contain  a  considerable  amount  of  ferric  oxide, 
this  i-  the  case,  the  presence  or  absence  of  logwood 
bouM  ills,'  be  determined. 
Bute    colours    which    are    employed     for    topping     or 
-   on  cotton,  may  be  extracted   by    cold 
!    to  which  a  few  drop-  of   hydrochloric 
ivc  been  added.— R.  B.  li. 

Leather;   Dyeing,   Staining,  and  Finishing  of— — . 
M.  C.  Lamb.      Leather  Trade-'  Rev.  33,  [764],  871. 

ttal  Methods  of  Dyeing :   The    Two-Tray  Method. 

ikins  to  be  dyed  an-  divided  into  packs — say,  for 
lample,  four  packs.  A  stroug  solution  of  the  dyestuff 
>  be  used  is  prepared,  a   |uantity  being  dissolved  sufficient 

.ins.     This  stock   liquor  is   conveniently 

liade  up   into   four  times  as  many  pints  of  dye  liquor  as 

icre  are  packs   to   be  dyed  — in   this  case  16  pints.     Two 

fs  are   provided    similar    to    English    dye-trays,  but 

ep,  and   three   separate   dye  liquors  are  prepared 

ith  hot   water,  each   sufficient   to  take   one   pack  of  skins, 

ie  skins  being  paired  flesh  to  flesh.     One  of  the  liquors 

lould  contain  one  pint  of  the   strong  stock  solution,  the 

cond  two  pints  of  the  same,  and  the  third  one  quarter  of 

ie  solution    that   remains.      These   liquors    may  be   termed 

■spectivelv    1,  or  weak   liquor;  2,  or  medium  liquor  ;  and 

or  strong  liquor.  The  tirst  liquor  is  poured  into  one  of 
ie  trays,  and  a  pack  of  skins  worked  in  it,  these  being 
lined,  just  as  is  customary  in  the  English  tray  method. 
he  second,  or  medium  liquor,  is  placed  in  the  second  tray, 
jd  the  pack  of  -l.ins  i-  removed  from  the  weak  liquor  and 
orked  in  the  medium.  By  the  passing  of  the  pack  of 
tins  through  the  weak  liquor,  this  becomes  exhausted  of 
-  dve,  an  i  may  be  thrown  away,  and  into  the  empty  tray 
ie  strong  liquor  is  poured,  aud  in  this  strong  liquor,  the 
yeing  of  the  pack  of  skins  is  completed. 

These   two    remaining    liquors   now   form  the  -weak  and 

icdium  liquor  for  the   next  pack.     The   pack  of  skins  is 

elv   passed   through  the  first,  aud  then   onto  the 

econd,  the  spent  liquor  is  thrown  away,  and  a  fresh   liquor 

.  prepared  with  one-third  of  the  remaining  stock  solution, 

nired  into  the  empty  tray,  and  in  this  strong  liquor,  the 
;eond  pack  goes  through  its  final  working.  These  two 
quors  now  form  the  weak  aud  medium  liquor  for  the  third 
ack.  To  finish  this  third  pack  of  skins,  one-haif  of  the 
•maiuiug  stock  liquor  is  used  ;  and  for  the  (inching  of  the 
>urth  pack,  the  remaining  stock  liquor  is  put  into  the 
ath. 

The  temperature  of  the  several  baths  should  be  between 
V  and  50"  C,  and  the  packs  should  be  worked  in  each 
ath  from  o  to  10  minutes. 

By  the  above  process  each  pack  of  skins  goes  through 
iree  separate  baths,  commencing  with  a  weak  bath,  when 
ie  skins  are   naturally   greedy  for  the  dye,  aud   finishing 

ith  a  strong  hot  liquor,  which  may  be  much  stronger  than 

ie  bath  used  in  the  ordinary  English  tray  method.  This 
nishing  liquor  produces  a  fullness  and   evenness   of  shade 

nobtainable  by  the  English  process,  and  the  method  is 
xtremely  economical  in  the  use  of  dyestuffs. 

TVic  Dip  Method. — A  wooden  vat  or  tray,  3  ft.  in  length, 
|  ft.  in  width,  and  1  ft.  deep,  is  tilted  up  lengthwise  at 
n  angle  of  about  4b',  so  that  the  dye  liquor  in  the  tray 
uns  to  its  lower  end.  The  skins  to  be  dyed  are  paired, 
ad  are  dyed  pair  by  pair.  About  half  the  quantity  of  the 
oncentrated  dye  solution  usually  required  to  dye  a  pair  of 
kins  is  placed  in  the  tray,  together  with  hot  water  enough 
i)  make  lj  gall.  The  skins  are  worked  up  and  down 
ve  or  six  times,  being  lifted  out  of  the  liquor  each  lime, 
he  remainder  of  the  concentrated  dye  solution  is  now 
dded,  and  the  process  repeated  until  the  requisite  depth 
fjshade  is  acquired. 


By  this  process  only  one  pair  of  skins  is  dyed  at  a  time, 
consequently,  out  of  a  pack  of  about  four  dozen  skins  at 
least  half  a  dozen  shades  can  be  sorted  out. 

This  method,  usually  adopted  on  the  Continent,  even 
ignoring  its  other  disadvantages,  is  quite  unsuitable  for 
this  country  on  account  of  the  great  amount  of  labour 
required  for  it,  and  the  quantity  of  dyestuff  wasted. 

—J.  G.  P. 

PATENTS. 

Sulphur  Dyestuffs ;  Method  of  Dyeing  with .    0.  Iniray, 

London.  From  The  Farbwerke  vorm.  Meister,  I.uciu- 
und  Briining,  Hoechst  a  Main.  Eng.  Pat.  24,455,  Dec.  8, 
1899. 
In  thi-  patent  the  application  of  the  sulphur  dyestuffs  is 
described,  after  the  manner  employed  in  the  hydrosulphite 
indigo  vat,  by  first  transforming  them  by  means  of  hydro- 
sulphites  into  their  leuco  derivatives,  then  dyeing  with  them 
in  this  form,  and  finally  developing  the  colour  by  oxidation. 
The  method  of  carrying  out  the  process  is  exactly-  the  same 
as  with  indigo,  and  indigo  may  be  used  in  combination  with 
the  >ulphur  colours  in  this  way.  t  Itlier  indigo  vats,  e.g., 
the  lime  and  copperas  vat,  do  not  give  similar  useful  results. 
The  oxidation  may  be  brought  about  either  by  exposure  to 
air  or  by  treatment  with  metallic  salts  or  other  oxidising 
agents. 

AmoDg  the  most  suitable  dyestuffs  for  this  vat-dyeing 
process  are  Immedial  Blue  C,  Immedial  Black  G,  and 
V  extra,  Katigen  Blue,  Yidal  Black,  Clayton  Fast  Black  D, 
and  the  dvestuffs  obtained  according  to  Eng.  Pat.  24,538, 
of  1898  (this  Journal,  1899,  1012).— R.  B.  B. 

D nring  or  Priutitig  with  Azo  Colouring  Matters  ;   Process 

for  the  Production  of  Grounds  071  Cotton  in  .     T.  R. 

Shillito,  London.  From  J.  R.  Geigy  and  Co.,  Basle, 
Switzerland.     Eng.  Pat.  25,618,  Dec.  28,  1899. 

In  the  production  of  grounds  for  azo-colours,  e.g.,  Para- 
nitraniline  Red,  on  the  cotton  fibre  by  means  of  phenol?, 
naphthols,  and  their  derivatives,  a  rosin  soap,  made  from 
rosin  and  alkali,  is  added  to  the  padding  solution  instead 
of  Turkey-red  oil,  olive  oil,  or  any  of  the  additions 
hitherto  employed.  Or,  the  rosin  soap  may  be  separately- 
applied  previous  to  the  application  of  the  grounding  solution. 

— R.  B.  B. 

Discharging    Indigo-dyed    Silk    Goods ;   Impts.    in   . 

J.  Y.  Johnson,  London.  From  The  Badische  Anilin  und 
Soda  Fabrik,  Ludwigshafen  a  Rhein,  Germanv.  Eng. 
Pat,  2689,  Feb.  10,  1900. 

The  Indigo-dyed  silk  goods  are  first  discharged  in  the  usual 
or  any  suitable  manner,  e.<7.,with  bichromate  followed  bv 
sulphuric  and  oxalic  acids,  and  subsequently  submitted  to 
the  bleaching  action  of  reducing  or  oxidising  agents,  such  as 
sulphurous  acid,  in  the  gaseous  or  liquid  condition,  or  as 
bisulphite,  hydrogen  peroxide,  or  other  bleaching  agent. 

— R,  B.  B. 

Dyeing,  Bleaching,  and  other  Liquids  and  Gases,  through 
the  Materia  contained  therein  ;  Slirer  Cans  or  Recep- 
tacles to  Permit  of  the  Circulation  of .     H.  Honegger, 

Duisburg  a  Rhein,  Germany.  Eng.  Pat.  7211,  April  18, 
1900. 

Caxs  for  the  reception  of  slivers  during  the  bleaching  and 
dyeing  processes,  &c.  are  furnished  with  a  removable 
perforated  cover,  a  perforated  false  bottom,  and  a  solid 
real  bottom  with  a  hollow  seating.  This  sealing  fits  on  a 
projecting  hollow  pin  attached  to  the  false  bottom  of  the 
vessel  containing  the  dye  or  other  liquor,  and  the  liquor  is 
made  to  circulate  through  the  slivers  from  below,  returning 
to  the  outer  vessel  through  the  perforated  lid  of  the  sliver 
cans. 

For  the  purpose  of  making  the  can  in  a  smaller  and  more- 
convenient  form,  it  may  be  composed  of  two  parts,  the  upper 
of  which  is  a  removable  extension  of  the  lower  or  actual 
can,  and  serves  as  a  guiding  arrangement  when  the  slivers 
are  laid  on  the  drawing  frame,  as  well  as  when  they  are- 
compressed  by  the  movable  cover. — R.  B.  B. 
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VII -ACIDS.  ALKALIS,  AND  SALTS. 

Potai  1     Blectroh/tic    .      A    Broehet. 

him.    1900,  4,  41—43.      Through    Science 

Abstr.  3,  [11]    - 

CoKTPm»e  previous  investigations  the  author  u»w  eon- 

incold  and  only  slightly alkaline  or  acid  solutions 

im  chloride,  the  only  primary  electrolytic  product 

is  n,  .  the  redaction  of  which  can  be  prevented 

bichromate  as  proposed  by  Mfiller,  somaol  this 

hypochlorite  is  then  oxidised  to  chlorate  in  a  manner,  not 

vet  ascertained,  but  probably  in  part  through  the  agent]  ol 

bichromate,  as  there  seems  to  be  no  electrolysis  of -water. 

In  hot  alkaline  solutions  the  conversion  into  chlorate  is  more 

mpid.  but  not  complete.    The  question  of  the  direct  forma - 

,;„,.  in  more  strongly  alkaKne  solutions  remains 

undecided,  hut  the  author  agrees  with  Oettel.— W.  G.  M. 

Chlorates}   Decomposition  of .     Pari   III.     Calcium 

Chloral,' awl  Silver  Chlorate.     W.  H.  Sodeau.     Proc. 

Chem.  Boc.  16.    829],  209. 
Wuks  calcium  chlorate  is  decomposed  slowly,about   0-6 
per  cent,  of   it-   total   chlorine  1,   whether    the 

mm.  or  I  mm.,  but  the  proportion  exceeds 
■J  per  cent  when  the  decomposition  under  atmospheric 
pressure  is  rendered  violent.  A*  the  proportion  of  free 
chlorine  is  independent  of  the  pressure  of  the  gaseous 
products,  the  calcium  chloride  in  the  residue  is  not  produced 
bv  the  action  of  chlorine  upon  oxide  Erst  formed. 

silver  chlorate  is  heated  to  about  350=  C.  it  ex- 
plode- with  a  yellow  flash,  about  7  per  cent,  of  its  chlorine 
accompanying  the  oxygen.  When  -lowly  decomposed,  the 
influence  of  pressure  is  even  ;;re::ter  than  in  the  ease  of  lead 
chlorite.  At  atmospheric  pressure,  onlj  0-2  per  cent,  of 
its  chlorine  remains  free,  but  -J2  0  per  cent,  is  obtained  at 
mm.  pressure,  and  more  than  36  per  cent,  should  be 
obtained  if  the  action  between  chlorine  and  silver  oxide 
could  be  completely  eliminated. 

It  is  concluded  that  oxygen  and  chlorine  are  produced 
during  the   slow  isition  of  either  chlorate  bv  two    ■ 

simultaneous  independent  reactions  represented  by  the 
equations  2M(C103)j  =  2MCIj  +  602  and  2M(C103)s  = 
2MO  +  2Clj  +  o<  >j  (where  M  =  la  or  Ago").  With  calcium 
chlorate  the  "  chloride  "  decomposition  proceeds  at  about 
180  time-  the  rate  of  the  ••  oxide  "  decomposition,  whilst 
with  silver  chlorate  the  ratio  is  less  than  ]    8  :  1. 

The  probability  of  the  "oxide"  decomposition  being 
endothermic   s D£  explanation   of   the  increase    of 

chlorine  in  rapid  decomposition  at  high  temperature. 

-  .  er  chlorate  differs  from  the  chlorates  of  potasssiuni, 
barium,  and  calcium  in  its  highly  explosive  nature  and  in 
the  occurrence  of  an  extremely  strong  secondary  action 
between  chlorine  and  the  oxide,  bul  resembles  the  chlorates 
of  potassium,  barium,  calcium  and  lead,  in  that  no  free 
chlorine  is  produced  by  displacement  from  the  chloride. 

Iron  tfitride.    G.  J.  Fowler. 
See-under  XXIV., page  7  7. 

Electro-Chemical  Industry  in  France.     I..  Guillet. 
See  under  XI.  A.,  page  48. 

•    'pkuric  and  Nitric  Acids  Early  Manufacture,  0/ . 

t  i-ear  Guttmann. 

See  page  5. 

PATENTS. 

lie  Arid  of  High  Percentage  and  on  a  Large  Scale,  by 
means  of  1  '  ,  •  Process  and  Apparatus 

for  Hi-    I  ii  of .     E.  Edwards,  I. on, Ion.     From 

The    Kxauachwitzer   Thonwaarenfahrik   fiir  Chemischc 
hud  wig     l  i     Company, 

Krau-  rmariv.       Eng.    Pat.    25,297,    Dec.    2(1, 

18'J9. 

Tin  pour  coming  from  up 

i-  condensed   in   a  long  and  capacious  horizontal  cooler, 


whence  the  acid  is  led  to  three  storing  tanks,  from  ■ 
of    which    it  may   How    through    suitable   valved   pip 
gravity,    into   a   stone    chamber    of    cubical    form,   lin, 
externally  with  lead,  heated  by  a   steam  coil,  and  pp 
at  the  top  with  a  pipe   leading  to  a  stoneware  condensin 
irran^ement,  whence  the  acid   flows  into   a  tank  In-low.     1 
connection  with  this  there  arc  two  more  stoin    , 

■  ively  smaller  than  the  precedina  one,  and  similar! 
provided  with  condensing  and  storing  adjuncts.     The  cruil 
acetic  aeid  received  from  the  cooler  into  one  of  the 
tanks    is    of    about    70    per    cent,    strength,    and 
sulphurous  aeid;   it  is   allowed   to  rest  for  -1  hours,  when 
is  run  into  the  first  and   largest  of   the  stone  retorts,  till  tli 
retori  is  two-thirds  full.     The   acid  is  then  careful!} 
and  the  sulphurous  acid  which  none-  oil'  first   is  all 
escape.      The   weak    acetic    arid   of    the   early    part  of  tl 
distillation  is  c  illeeted  s.  parately  ;  apart  from  this,  the  fir; 
third  of  the  distillate  is  of  5(j  per  cent.,  the  second  ol 
cent.,  and   the  last  third  of  83  per  cent,  strength.     The  fir 
third  condensed,  is  sold  a-  56  per  cent.  arid,  whilst  the  othi 
portions  are   oxidised    by  addition  of  "J  per  cent,  of 
chromate,  and,  after  rectifying,  an  acid  is  obtained  i 
cent.,  which  is  oxidised  by  potassium  perm.ingaui 
glacial   acid   being   ultimately    obtained,    beside, 
intermediate  strength.— E.  S. 

Sulphuric  Acid  by  the  Catalytic  Process  .■    Manufacture  < 

.     E.  Raynaud,  Spy,  Belgium,  and  L.  Pierm 

Saint  Pierre,  Belgium.  '  Eng.  Pat.  16,254,Sept.  I 
(1'uiler  Intermit.  Convent.) 

Ix   case   the  temperature   be  kept   uniform,  at   whi 
bination  of    sulphurous    acid    with    oxygen    is    effected  I) 
catalytic  bodies,  the  gases  are  first  brought  into  coflta 
with    such   bodies    containing   but   a   small    proportion  < 
platinum   (say  about   5  per  cent.),  and   next    with 
containing  about  40  per  cent,  of  platinum,  and  final 
such    as   contain   about    10   per   cent.     A    portion 
gaseous   mixture  while  rich  is  thus   "first  convened  In  il 
substance  of  slight  richness,  and,  as  it  becomes  impovi 
it  is  subjected  to  the  action  of  substances  of  greater 
which  complete  the   conversion."     The   final   com. 
the  poorer  bodies  causes  the  re-formation  of  an., 
aeid    first    formed,  which    may,  through    excessive 
have  become  decomposed.     Or  catalytic  bodies  of  uuifori 
richness  may  be  used,  by  such  regulation  of  the  teni]> 
in    the   successive    parts   reached   by  the   gases,   tl 
reaction  may  begin  at  about  300r  C,  advancing  to  51 
then  declining  to  about  400',  the  variation  of  teinpemtut 
acting  similarly  to  the  variation  in  the  first  example  of  ti1 
richness    in   platinum   of    the   catalytic   bodies   em 
Hydrogen      sulphide     may,     after      purification,     replm 
sulphurous  acid  in  the  process. —  E.  S. 

Sulphurous  Acid ;  Process  for  the  Purification  of  — 
E.  Raynaud  and  L.  Pierron,  both  of  Belgium.  Rug.  I' 
16,253,  Sept.  12,  1900.     (Under  Internal.  Convent.) 

Crude  sulphurous  aeid  gas  is  passed  through  one 
towers  charged  with  porous  material,  such  as  Kie 
by  which  it  is  absorbed.     The  material   is  then  heati 
suitable  device,  whereby  the  gas  is  said  to  be   libers 
a  pure  state.     Several  towers  or  columns  may  be  arranged  ; 
form   a  circuit,  so  that  those  in  which  the  porous   n 
i-   saturated  may  be  cut  off  temporarily,  and   the  gas  t 
free.— E.  S. 

Hydrates  of  the   Peroxides  of  Lime,    Baryta,   M 

and   the   like;  Maun  failure    of  .     G.    F. 

Paris,  France.     Eng.  Pat.  17,460,  Oct.  2,  1900. 

To  obtain   calcium   peroxide  hydrate,  78  parts  ol 
peroxide  is  intimately  mixed  with  7  1  pans  of  dry  I 
lime,  and  the  mixture  is  strongly  compressed  into  cyliii'l' 
of  500  grms.  each.     Such  a  cylinder  is  immersed  ill  5  li't 
of  water  with  *  kilo,  of  ice,  in  an  enamelled  iron  vat,  whu 
is    itself   cooled.     The    temperature   is   kept   beloti 
After  an  hour  or  two,  the  cylinder  is  disintegrated,  and  tl 
calcium   peroxide   may   be    separated    by  filtration, 
and  dried,  first  at  ordinary  temperature   in  a  do 
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,1  lastly  a!   100    C.  or  above.     The  filtrate  consists  of 
-.'.da   solotion.     Barium  peroxide  and   magnesium 
roxide*  and  the  lik->,  may  be  similarly  obtained.— E.  S. 

trosida  of  Sodium,  either  alone  or  with  the  addition  of 

Salts;  Prepai  ing  <  'ompressed .    G.  F.  Jaubert, 

Eng.  Pat.  17,461,  Oct.  2,  1900. 

>>'ii  m    peroxide  is  compressed   in   :i   steel    pastille    inoulil 

:   ;i  cylinder  closed  at  one  end  and   into  which  a 

inch   is  forced,  giving   a    pressure   of  7,000  kilos,  on  a 

nt  25 sq.  cm.,  the  cylinder  being  charged  with 

n  gnus,  of  the  powder.     Such  compressed   peroxide  is 

lud  to  have  great  advantage-  in  use  over  the  uncompressed 

roxide,  especially  in  respeel   to  liability  to  explosive  de- 

mpoeiti  hi  in  pies  >nce  of  water,  and  dangers  of  fire.     For 

me   purposes,   it    is    preferred    to  compress    an    in 

xtore   of   the   peroxide  with    potassium    bisulphate,  for 

m'li  latter  the  sodium   salt,  or  oxalic  or  tartaric  acid   may 

substituted. — E.  S. 

lid  Hydrosulphites  ;    Manufacture  and  Production    of 

.     J.    Y.    Johnson,    London.     From   The    Badische 

Auiliu  und  Soda  Fabrik,  Ludwigshafen-on-Rhine,  Ger- 
many.    Fug.  Pat.  901,  Jan.  15,  1900. 

not  example  :  /iuc  dust  is  added  to  a  sodium  bi-ulphate 
ution  of  stated  density,  and  the  solution,  after  filtering, 
heated  to  -'>0 — 60°  C,  and  sodium  chloride  is  stirred 
:  on  cooling,  solid  sodium  hydrosulphite  separates  in 
stals.  Second  example:  a  strong,  hot  solution  of 
IC  h}drosulphite  is  treated  with  sodium  chloride  to 
tain  crystals  of  a  "new  zinc-sodium  double  salt."  If 
id  line  chloride  be  dissolved  in  the  zinc  hydrosulphite 
ution,  zinc  hydrosulphite  is  obtained  as  a  solid  salt. 
ignesinm  hydrosulphite  solution,  treated  with  sodium 
loride,  3  ields  a  magnesium-sodium  hydrosulphite.  Third 
ample :  sodium  hydrosulphite  solution,  in  which  zinc 
is  dissolved,  gives  a  precipitate,  separable  by 
ration,  of  a  "new  zinc-sodium  double  salt."  Fourth 
ample  :  solid  calcium  chloride,  or  magnesium  chloride,  is 
solved  in  zinc  hydrosulphite  solution  to  obtain  the  zinc- 
Iciuin  or  the  zinc-magnesium  double  salt.  Fifth  ex- 
iple :  the  paste  from  the  filter  or  cake  from  the  filter- 
ess,  obtained  by  the  process  described  in  the  first  ex- 
iple,  is  washed  with  acetone  or  alcohol  or  the  like,  until 
iter  is  removed,  and  is  then  dried,  preferably  in  vacuo. 
le  same  washing  process  is  generally  applicable.  Refer- 
ee is  made  to  Eng.  Pat.  19,762,  1S99  (this  Journal,  1900, 
0).— 1      - 

haline-Earth  Silicides,  and  a  Combination  of  Silicon 
and  Jlydroyen,  and  Process  for  their  Manufacture. 
H.  J.  B.  Mills,  London.  From  The  International  Che- 
mical Company,  New  Jersey,  U.S.A.  Eng.  Pat.  14,124, 
Aug.  7, 1900. 

k  vi.ixf.  earth  silicides  are  formed  by  reducing  a  coin  - 
und  containing  the  alkaline  earth  metal  combined  with 
ygen  and  mixed  with  silica  by  heating  with  carbon  in  an 
etric  furnace.  A  compound  of  silicon  and  hydrogen 
mbincd  in  equal  molecular  proportions,  is  made  by  reduc- 
;  a  mixture  containing  the  alkaline  earth  metal  and  the 
iceous  material  by  heating  with  carbon  in  an  fleetric 
mace,  aud  treating  the  resulting  silieide  with  dilute  acid. 
ds  yellow,  crystalline,  non-explosive  compound  is  insoluble 
water  and  in  acids,  and  is  decomposed  by  caustic  alkaline 
ntions.  Chemical  compouuds  are  claimed  consisting  of 
icon  combined  with  an  alkaline  earth  metal  in  the  pro- 
rtions  represented  by  the  formula  RSL,  E  indicating 
alkaline  earth  metal ;  and  of  silicon  combined  with 
rium  in  the  proportion  represented  by  the  formula  BaSi.,, 
use  compounds  being  white,  or  bluish  white  substances  of 
tallic  appearance,  having  a  crystalline  fracture,  and 
I'hsing  slowly  in  the  air  to  silicon  dioxide  and  an  alkaline 
rth  metal  oxide,  or  to  silicon  dioxide  aud  barium  oxide 
d  are  decomposed  by  pure  water,  with  the  formation  of 
8  alkaline  earth  metal  hydrate,  silica,  aud  free  hydrogen 
of  barium  hydrate,  silica,  and  free  hvdrogen  respectivelv. 

— G.  H.  R," 


YIIL-GLASS,  POTTERY,  ENAMELS. 

Pottery    (Hazes;    Solubility    of  Certain    Lead   Glasses  or 

Frits  used  in  the  Preparation  of .     W.  Jackson  and 

E.  M.  Rich.  Taper  read  before  the  Manchester  Lit.  aud 
l'h'.l.  Sou.  Chem. Trade  J.  1900,  27,  [702],  331. 
The  authors  carried  out  experiments  to  determine  what 
factors,  apart  from  chemical  composition,  affect  the  amount 
of  lead  oxide  dissolved  on  treating  lead  frits  with  dilute 
hydrochloric  acid;  The  results  show  thai  the  solubility  is 
increased  in  a  very  marked  manner  by  increase  of  fineness, 
the  solubility  of  the  same  frit,  reduced  to  different 
degrees  of  fineness,  varying  from  1  to  15  per  cent,  of  the 
material  used.  After  the  action  of  the  acid  has  proceeded 
for  a  -hort  time,  the  whole  r f  the  soluble  lead  appears  to 
have  been  extracted.  It  wis  found,  however,  that  this  was 
uot  due  to  the  absolute  insolubility  of  the  remainder,  but  to 
the  formation  of  an  insoluble  layer  on  the  surfaces  exposed 
to  the  action  of  the  aeid,  which  protects  the  enclosed  parti- 
cles from  further  action.  When  this  layer  was  removed  by 
chemical  or  physical  means,  it  was  found  possible  to  extract 
more  lead  oxide  from  the  frit,  and  by  continually  removing 
this  insoluble  layer,  practically  the  whole  of  the  lead  oxide 
could  be  extracted. — A.  S. 


IX.-BUILDING  MATERIALS.  CLAYS, 
MORTARS  AND  CEMENTS. 

Timber;  Preservation    of  .     O.    Ohanute.       Eng.  and 

Mining  J.  1900,  70,  [21],  606. 

The  more  important  of  the  new  methods  for  the  preserva- 
tion of  timber  are  as  follows  : — 

The  Creo-Resinate  Process. — In  this  process  it  is  pro- 
posed  to  use  creosote  and  resin,  together  with  a  small  per- 
centage of  formaldehyde. 

The  Water-Creosote  Process. — An  emulsion  of  creosote 
and  water  is  forced  into  the  wood. 

The  Hasselman  Process. — The  wood  is  boiled  in  a  solu- 
tion of  the  sulphates  of  copper  and  iron  with  alumina  and 
kainite. 

The  Allardjice  Process. — The  wood  is  treated  first  with  a 
solution  of  chloride  of  zine  and  then  with  tar  oil. 

The  Napnthenic  Acid  Process. — This  consists  in  "  in- 
jecting into  the  wood  a  solution  of  a  copper  salt  of  naph- 
thenie  acid,  the  naphthenic  acid  being  obtained  from 
Russian  petroleum. 

The  author  recommends  the  adoption  in  the  L'nited 
States  of  the  following  three  features  of  European 
practice  : — 

(1)  The  careful  testing,  chemically,  of  the  antiseptics  to 
be  injected. 

(2)  The  uniform  injection  of  the  wood  with  stated  and 
liberal  quantities  of  the  antiseptics. 

(3)  The  adequate  seasoning  of  the  wood  before  treat- 
ment. This  is  stated  to  be  essential,  if  good  results  are  to 
be  obtained  ;  otherwise  the  antiseptic  will  not  be  uniformly 
distributed,  and  some  portions  of  the  wood  will  decav  before 
others. 

The  author  concludes  from  his  experience  that  if  "the 
ties  (wood)  are  injected  with  reasonable  uniformity,  and  with 
the  equivalent  of  i  lb.  of  dry  zinc  chloride  to  the  cubic  foot, 
as  is  done  in  Germany,  "  Burnettizing  "  makes  them  last  10 
to  12  years  in  the  track,  with  ordinary  exposure;  while  per- 
haps half  that  quantity  will  produce  the  same  result  in  the 
more  arid  regions  of  the  United  States ;  that  the  zinc- 
tannin  process  will  impart  to  them  a  life  of  12  to  14  years, 
and  the  zinc-creosote  process  may  extend  this  to  14  or  16 
years." — A.  S. 

Mortars  [Cement]  ;  Injurious  Action  of  Saline  Liquids  on 

.      Deval.     Bull.    Soc.   d'Encouragcment,    1900,   6, 

[11],  669. 

Tablets,  2  mm.  in  thickness,  cut  from  briquettes  made 
from  pure  Portlaud  cement,  were  immersed  in  water  for 
periods  of  seven  days,  three  months,  aud  six  months  respec- 
tively,   after    which     they     were    placed    in    solutions   of 
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magnesium  sulphate  and  calciam  sulphate,  and  the  time 
noted  of  the  first  appearance  of  disintegration  and  their 
final  destruction.  The  results  obtained,  confirm  the  obser- 
Vicat,  viz..  that  old  mortars  better  withstand  the 
action  of  sea-water  than  Freshly  made  ones. — H,  11.  l'>.  s. 

Portland    Cement;    Manufacture  of  .  from    Blast- 
furnace Slag  by  the  Forell  Process.   C.  Steffens.     Chem. 

Zcit.  Rep   i      .  24, 

Tin-  process  has  been  working  satisfactorily  for  Beveral 
years  in  the  Lollar  Portland  Cement  Works.  The  raw 
materials,  consisting  of  wet  granulated  slag  and  hard  lime- 
stone, are  broken,  mixed,  and  passed  through  a  drying 
chamber  heated  by  the  hot  gases  from  the  kiln.  The  dried 
mixture  is  finely  ground,  and  is  then  mechanically  conveyed 
to  the  revolving  kiln,  which  is  a  special  feature  of  the 
process.  The  clinker,  on  leaving  the  kiln,  is  white  hot,  and 
only    loosely    balled   together.     The   usual  ins  of 

making  into  halls  and  drying  are  entirely  dispensed  with. 
The  total  consumption  of  coal  amounts  to  from  18  to  20 
per  cent,  of  the  clinker  produced.  The  cement  is  id'  good 
quality,  and  the  process  is  expected  to  be  put  in  operation 
at  other  works  when  the  prejudice  at  present  existing 
against  slag  cements  has  disappeared. — II.  H.  B.  S. 


X.-METALLUKGY. 

Iron  and  Steel  Production  ;  Direct .     C.  Otto. 

Chem.  Zeit.  1900,  24,  1033—1034. 

Blastkirnac-e  practice  in  America  has  shown  that  the 
coal  consumption  in  the  Leadville  furnaces  is  higher  than 
in  those  of  Pueblo,  which  are  at  an  elevation  5,000  ft.  lower. 
This  is  due  to  the  lower  atmospheric  pressure  at  the  higher 
level.  By  working  underpressure  several  advantages  would 
be  gained,  and  notably  an  economy  in  time.  Although  a 
good  ore  mixed  with  carbon  is  readily  reduced  in  the  earlier 
stages  of  the  reduction,  six  hours  is  necessary  to  complete 
the  reaction.  But  by  invoking  the  assistance  of  mechanical 
energy  the  time  may  be  shortened.  By  thermal  calculations 
it  is  shown  that  if  the  reduction  be  effected  at  a  pressure 
of  one  atmosphere  above  the  normal,  the  time  of  reduction 
may  be  reduced  by  one-half,  the  external  heat  applied 
being,  of  course,  increased  in  correspondence  with  the 
reduction  in  the  time,  and  the  ore  being  sufficiently  finely 
crushed  to  allow  of  the  reaction  being  completed  in  the 
shorter  period.  Hy  doubling  the  difference  of  temperature 
between  the  inside  and  the  outside  of  the  reduction  vessel, 
the  time  of  reduction  may  be  again  reduced  by  one-half. 
Such  a  pressure-furnace  (working  at  +  1  atmosphere  pres- 
sure) has  been  tried  by  Bessemer.  Cast  steel  has  been 
made  experimentally  in  a  similar  way  by  a  YVestphalian 
works.  1*5  kilo,  of  scrap-steel  with  5  kilos,  of  ore  and 
1  ■  25  kilo,  of  wood-charcoal  dust  were  placed  (in  a  crucible) 
first  in  an  ordinary  wind  furnace,  and  then  in  a  special 
blast  furnace,  with  the  result  that  4  575  kilos,  of  cast  steel 
were  produced,  containing,  per  cent.,  0-4G  C,  0'07  Si,  C-07 
Jin,  and  0-014  S.— W.  G.  M. 

Soft    Steel  anil    Wrought   Iron;    Influence    of  Copper    in 

Retarding  Corrosion  of  -.     F.    II.    Williams.     Proc. 

Eng.  8oc.  Western  Pennsylvania,  16,  Sept.  1900,  231 — 
_'3_'. 
TrtREE  pieces  of  soft  Bessemer  steel  containing  0-078, 
0- 145,  and  0-263  per  cent,  of  copper,  and  odc  piece  without 
copper,  were  dipped  simultaneously  into  water  and  hung 
up  to  dry  many  times  a  day  for  a  month,  and  were  then 
i.ed  from  corrosion,  and  the  loss  in  weight  determined. 
Whilst  the  lo-s  in  the  steel  was  1'85  per  cent.,  the  losses  in 
the  copper  steels  were  respectively  0*89,  0-75,  and  0-74 
per  cent.  only.  Similarly,  whilst  a  soft  steel  lost  1"  65  per 
cent.,  and  tlin  .  I   wrought    iron   lost  0-76,   0-80, 

and  0-87  per  cent.,  a  wrought-iron  containing  u-393  per 
cent,  of  copper  1"-'  only  0"S8  p.-r  cent.  Consequently 
copper  not  niih  i  i  to  within 

that  of  wrought-iron,  hut  reduces  the  corrosive  susceptibility 
of  the  latter  metal  as  well. — A.  W. 


Iron    and   Alloys   of    Iron  :  Effect    of    Temperature    ■ 
Magnetic  Properties  of .     K.  L.  Wills.     Phil.  Hi 

1900,  50,  1  —  37  ;  through  Science  Abstr.  3,  [11],  879 

EwiNG   has  divided   the   process   of  magnetising   magne 
metals  into   three   stages:   (1)   where    there   is   Ion 
ability    and    almost      no     retentiveness ;    v2)    whi 
magnetisation  curve   rises  rapidly  and  permeability  is  ln_ 
and  (3)  where   permeability   decreases  and  the  saturtti 
point  is  approached,     lleat  causes  the  transition  from  -( 
to  stage  to  occur  under  a  lower  magnetising  force,  aud  t 
author    now    reports    the    effect    of   temperature    on    t 
permeability  for  low  magnetising  force.     Kings  of  iron  a 
of  l'e — W,  Fe — Al,  and  Fe — Ni,  and  of  a  steel  contaiiii 
Cr  and  Mn,  non-magnetic  when  unaunciUed,  but  uia»ne 
after    annealing,   were    wound    with  the   uiagnetisii 
aud  the  induction  was  measured   ballistically  on    n 
the    magnetising    current,     liv    raising    the    tern 
gradually  under   constant   magnetising  force,  perrueabili 
temperature  curves  were  obtained  for  different  values  of  t 
magnetising  force.     These  are  now  published,  together  w 
«-H  curves  for  constant  temperatures  up  to  800°  C. 

— W.  G.  U 
Gold   Ores    at    Cripple    Creek,   Colorado  ;   Sampling   u 

Milling  of .     S.  F.  Hazlehurst.     Fug.  aud  Minicg 

1900,  70,  [19],  545. 
These  are  five  samplers  now  in  active  operation  in  i 
Cripple  Creek  district,  whilst  another  one  will  be  rea 
about  the  beginning  of  1901.  The  sampler  of 
National  Gold  Extraction  Company  has  a  capacity  of  abt 
200  tons  a  day.  The  ore  is  first  passed  through  a  Bhi 
crusher,  9  by  15  ins.;  then  through  a  set  of  rolls,  It 
24  ins. ;  after  which  it  is  screened  through  a  ^-in.  mesh,  a 
passed  into  a  "  Vezin  cut-out,"  by  which  it  is  reduced 
-}-  of  its  bulk.  It  is  then  "  coned  "  and  quartered,  pas: 
through  an  Engelbach  grinder,  and  dried  over  steam  pi] 
The  method  of  sampling  employed  by  the  other  compati 
is  essentially  the  same  as  the  foregoing,  but  the  Rio  Grai 
Sampling  Company  can  deal  with  409  tons,  the  Eagle  ( 
Sampling  Company  with  450  tons,  and  the  Taylor  and  Bn 
ton  and  Cripple  Creek  Sampling  and  Ore  Companies  with  ( 
tons  a  day.  In  the  milling  establishment  of  the  Colon 
Ore  Reduction  Company  there  are  a  cylindrical  drier 
the  White-Howell  pattern,  a  system  of  fine-crushing  re 
consisting  of  three  sets  of  Davis  rolls,  14  by  27  ins.,  with 
sets  of  revolving  screens,  and  a  Ropp  roaster.  The  ore 
crushed  to  ^-in.  mesh,  dried,  reduced  to  a  No.  24  mesh 
the  fine-crushing  apparatus,  and  then  roasted.  The  roas 
ore  is  treated  either  by  the  cyanide  process  or  by  chlori 
tion,  according  to  its  character.  For  the  eyanide  proci 
there  are  four  tanks  of  50  tous  capacity  each,  two  of  65  l 
each,  and  two  of  150  tons  each  ;  all  the  tanks  are  provi' 
with  filter  bottoms.  After  the  ore-pulp  has  reinaioei 
sufficient  time  in  contact  with  the  cyanide  solution, 
latter  is  drawn  off,  the  pulp  is  washed  with  water,  and 
residual  tailings  are  sluiced  over  a  system  of  riffles, 
order  to  obtain  as  complete  an  extraction  as  possible.  1 
gold  is  recovered  from  the  cyanide  solution  by  precipitat 
with  zinc,  and  is  worked  up  in  the  usual  manner. 

For  the  chlorination  process,  there  are  three  barrel-, 
of  10  tons  capacity  each,  and  one  of  five  tons;  they 
lined  with  sheet  lead,  and  are  provided  with  filter  botti 
of  hard  wood  and  lead,   aud   with   covers   which   cau 
screwed  on  ;  they  are  mounted  on  trunnions.     The   I 
ore-pulp  is  introduced,  together  with  the  requisite  quant 
of  bleaching  powder,  sulphuric   acid,  and  water,  ini" 
barrels,  and  the  latter  are  set  in  motion.     After  a  sulli  i 
time,  the  chloride   of  gold  solution   is  drawn   off,  the  \ 
washed   with   water,  and   the  gold   precipitated    from 
solution  by  sulphuretted  hydrogen.     The  solution  is  alio 
to  settle,  and  any  slime  which  may  be  held  in  suspengio 
recovered  by  passing  the  supernatant  liquid  through  a  i 
press.     The  sulphide  of  gold  is  roasted  in  a  luutfie  I 
tree  from  sulphur,  and  is  then  melted  and  cast  iuto  bars 

The  Economic  Gold  Extraction  Company's  mill  ba 
capacity  of  300  tons  a  day,  aud  comprises  six  rolls,  16 
36  ins.,  each  of  which  is  fed  from  a  5-ton  hopper;  i 

■  -.   seven    roasters    of    the     Argall    type;    ami 
"  economic  ore  cooler,"  of  which  the  following  is 
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,n;_"It  is  a  shell,  18   Et.  iu   length  bj   6  ft.    in 

liameter,  a  continuous  channel  360  ft.   long  being  made 

es  2  by  4  ins.,  riveted  to  the  shell,  12  ins. 

jged  ,i'  the  far  end,  where  it   is  furnished  with  dis- 

ipouts  i  ihe  cylinder  revolves  under  water,  which  is 

mstantlj    ■■• '!   I>j    »   sprayer."     The  capacity    of  the 

ooler  is  about  60  tons  in  2  1  hours,  and  the  temperature  is 
•  im  1,600    1'.  to  150    or  200    I". 

crushed  by  the  rolls,  and,  after  passing  over 

tens,  has  become  reduced  to  from  No.  16  to  20  mesh. 

Phi'  crushed  ore  is  roasted,  cooled,  and   then  treated  by 

blorination    in   the  usual   manner.     The  mill   tailings    are 

mbjected  to  further  treatment  on  Wilfley  tables. — A.  S. 

Telluridc  Gold  Ores  of  Cripple  Creek,  Colo.,  and  Kill- 
's lustralia.     T.    A.    Rickard.     Eng.    and 
Mining  J.  1900,70,  [21],  611. 

is  the  Cripple  Creek  district,  Colorado,  the   lodes  partake 

composition  of  the  prevailing  rocks,  which  is  mainly 

ia,  lying  upon  granite,  with  bodies  of  phonolite, 

rachytic  phonolite,  uepheline  basalt,  &c,  penetrating  both 

he  granite  ami  the  breccia.     At  Kalgoorlie  the  prevailing 

ind  the  lodes  are  generally  bands  more 

lighly  schistose  than  the  encasing  rock,  and  impregnated 

o  a  notable  degree  with  disseminated  pyrites  and  secondary 

alcite. 

The  ores   from  Cripple  Creek   and   Kalgoorlie   present 

ible    differences    in     chemical    composition.      The 

Creek  ore  contains  a  high  proportion  of  alumina, 

from   1 J  per  cent,   in  the  granitic  ores  to   S 

eut.  in   those    occurring  with   phonolite   and   allied   rocks  ; 

I   magnesia  :  up  to  i  per  cent,  of  lime  ;  from  j.j  to 

0   per  cent,   of    silica,   the   amount   being    highest    in    the 

:r initio   ores;  and    from    13  to  2  per   cent,   of    sulphur. 

The   KaL  D  im  2    to    12  per    cent,    of 

Jumina;  from  5  to  IS  per  cent,  of  secondary  carbonates 

f  lime  and  from  4J  to  60  per  cent,  of  silica  ; 

—  J.'i  per  cent,  of  titanic   acid  ;  and  from  4  to  S  per  cent. 

if  sulphur.     In  both  ores  the  percentage  of  iron  is  a  little 

nfher  than  that  of  sulphur,  hut  in  about  the  same  ratio. 

The  Kalgoorlie  ore  is  the  better  troru  the  smelters'  stand- 
>6int,  being  less  silicious  and  containing  a  much  smaller 
■enentage  of  alumina.  The  Cripple  Creek  ore  can  only  be 
melted  satisfactorily  when  mixed  with  other  ores,  so  as 
lot  to  impair  the  fusibility  of  the  slag. 

The  Cripple  Creek   ore   can   he   satisfactorily  treated   bl- 
ither the  cyanide  or  chlorination  process.     The  Kalgoorlie 
t  suitable  for  chlorination,  on  account  of  its  high 
Percentage  of   lime  and    magnesia,   but  is   very  amenable 
..  .  van:.; 

The  Kalgoorlie  ore  yields  the  finest  specimens  of  the 
elluride  of  gold,  calaverite  ;  samples  analysed  had  a  specific 
travity  of  9-:iT7.  and  contained  nearly  42  per  cent,  of  gold. 
ivith  less  than  1  per  cent,  of  silver.  In  the  Cripple  Creek 
re,  the  calaverite  is  generally  finely  disseminated,  and 
omewhat  obscured  by  the  presence  of  sylvanite  ;  it  has 
i  specific  gravity  of  'J,  and  contains  3S— 40  per  cent,  of 
fold,  and  about  3  per  cent,  of  silver.— A.  S. 

Gold  Ores  at  Mount   Morgan,   Queensland  :   Chlorination 
of .    £.  W.  Nardin.     1'roc.  Inst.  Civil  Eng.  142, 

Thf.  lower-grade  ore,  containing  about  11  dwt.  of  gold  per 
on,  is  treated  with  a  solution  of  chlorine  gas  in  water,  and 
precipitated  with  charcoal.  The  plant  at  the  new 
'  si  Works,  which  is  capable  of  treatiog  100,000  tons  of 
>re  annually,  consists  of  16  vats,  each  of  100  tons  capacity, 
our  chlorine  stills,  one  set  of  four  towers  in  which  the  gas 
s  absorbed  by  trickling  water,  four  elosed-in  storage  tanks 
or  the  chlorine  solution,  four  similar  gold- liquor  storage 
inks,  12  charcoal  filters,  three  vacuum  and  three  force 
lumps.  The  chlorinating  vats  have  each  a  false  bottom  of 
rood,  upon  which  are  layers  of  gravel  aud  sand  of  decreasing 
ize.  The  finely  ground  ore  is  thrown  iu  on  the  top  of  this, 
:ud  the  chlorine  solution  run  in  above  and  withdrawn 
•elow  by  the  aid  of  a  vacuum  of  about  3  lb.  per  square 
ach.  The  escaping  liquors  from  each  vat  are  tested  until 
hey  contain  plenty  of  free  chlorine,  when  washing  water  is 
un  through. 


The  parts  of  the  plant  are  built  at  different  levels,  to 
avoid  pumping  as  much  a-  possible.  The  still 
o!  Bags,  .">  ins.  thick,  jointed  with  india-rubber,  like  ordinary 
chlorine -tills  fur  the  making  of  bleaching  powder. 
joints  of  all  the  pipes  carrying  chlorine  ■:.<-.  or  solution  tire 
also  "  grouted  "  with  tar  and  fireclay,  &c.  The  gold-liquor 
pipes,  pumps, &c.,are  made  of  the  usual  east-lead,  hardened 
with  a  small  percentage  of  antimony.  The  filtering  vats 
have  a  wooden  false  bottom  io\ered  with  cheese  cloth,  on 
which  is  put  about  2  ft.  of  finely  crashed  charcoal,  which 
is  afterwards  hurnt  and  the  ash  smelted.  The  sulphuric 
acid  for  making  the  chlorine  is  manufactured  attheCom- 
p  my's  works  from  imported  sulphur.  The  cost  for  chlorine 
alone  amounts  to  a  trifle  over  b\d.  per  lb.,  and  the  total 
cost  for  chlorinating  and  precipitating  is  about  4s.  lW.  per 
ton  of  low-grade  ore,  with  an  extraction  of  9206  per  cent., 
leaving  22  grains  in  the  residue. 

The  treatment  of  the  richer  ore,  of  an  average  of  about 
4  oz.  of  gold  per  ton,  at  the  top  works,  is  exactly  the  same, 
after  the  ore  has  been  roasted  to  get  rid  of  the  11  per  cent. 
tlphur  which  it  contains.  The  extraction  iu  this  ease 
is  95  per  cent.,  leaving  about  4  dwt.  6  grains  in  the  residue. 
The  chlorinating  period,  however,  is  much  longer,  with  a 
consumption  of  ll"47  lb.  of  chlorine  per  ton  of  or. 
compared  with  2-31  lb.  for  the  low-grade  material. — A.  W. 

Platinum  ;     New    Method    of  Separation    of   the     Metals 

accompanying  .     E.   Leidie.     Comptes  Hend.  131 

[22   ,  SS8—  891.  ' 

1.  Elimination  of  Foreign  Metals.-  The  residues  from  the 
extraction  of  platinum  and  iridium  are  roasted  in  the  air, 
d  in  hydrogen,  washed  with  hydrochloric  acid,  and 
again  reduced  in  hydrogen.  They  are  t.ben  mixed  with 
twice  their  weight  of  common  salt,  and  heated  to  redness  in 
a  stream  of  chlorine,  any  volatile  products  being  collected. 
These  products  and  the  residue  are  extracted  with  water, 
and  the  process  is  repeated  with  the  insoluble  portion. 
The  aqueous  solution  is  allowed  to  stand  for  a  day,  filtered 
from  any  insoluble  chlorides,  heated  to  100°  C.,  and  a 
slight  excess  of  sodium  nitrite  added,  when  any  iron  falls 
as  ferric  hydroxide,  aud  any  gold  as  metal."  On  now 
adding  sodium  carbonate,  all  the  other  metals  are  pre- 
cipitated, while  the  platinum,  palladium,  iridium,  rhodium, 
and  ruthenium  remain  in  solution  as  sodio-nitrites,  the 
osmium  as  sodium  chloro-osmite.  The  liquid  is  heated  to 
boiling,  and  filtered. 

2.  Separation  of  the  Platinum  Metals. — (a)  Excess  of 
sodium  hydroxide  is  added,  and  a  stream  of  chlorine  passed 
through  the  liquid  contained  in  a  distilling  apparatus 
eutirely  of  glass,  at  first  in  the  cold,  afterwards  at  50° 
— 60°  C.  The  distillate  of  perosmic  and  per-ruthenic 
anhydrides  is  received  in  dilute  alcohol,  which  reduces  the 
anhydrides  to  the  metallic  state.  The  two  metals  are 
separated  by  the  method  of  Devillc  and  Debray.  (4)  The 
alkaline  liquid  is  now  saturated  whilst  hot  with  hydrochloric 
acid,  enough  sodium  nitrite  added  to  convert  the  chlorides 
again  into  the  double  nitrites,  and  ammonium  chloride 
added  to  saturation.  Iridium  and  rhodium  are  precipitated 
as  ammonio-nitrites.  These  are  dissolved  in  hot  hydro- 
chloric acid,  the  solution  evaporated  and  treated  with  water, 
and  the  solution  saturated  with  ammonium  chloride:  the 
rhodium  remains  dissolved,  while  ammonium  ehloro-iridate  is 
precipitated.  This  is  collected,  dried,  and  heated  to  450'  C. 
with  sodium  chloride  ;  the  sodium  ehloro-iridate  formed  is 
soluble  in  water,  and  is  thus  separated  from  any  double 
rhodium  salt  it  may  have  contained.  The  solution  is 
precipitated  with  ammoniumc  hloride  as  ammonium  ehloro- 
iridate,  which  gives  the  metal  as  reduction  in  hydrogen.  The 
rhodium  salt  from  which  the  iridium  has  been  separated  is 
concentrated  to  crystallisation  ;  the  crystals  are  redissolved, 
transformed  into  sodio-nitrite,  then  into  ammonio-nitrite, 
which  is  precipitated  (any  iridium  present  remaining  in 
the  solution,  provided  that  it  be  not  saturated  with  "sal- 
ammoniac)  ;  this  precipitate  is  converted  into  double  chloride, 
which  is  then  reduced  by  hydrogen,  (e)  The  liquid  from 
which  the  rhodium  and  iridium  have  been  precipitated  is 
evaporated  to  dryness,  the  residue  heated  with  hydrochloric 
acid,  dried,  and  calcined.      From  the   residue/the    alkali 
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i  bj  water,  and  the  remaining  m 
Ired  in  aqua  regis !  tbe  excess  of  acia  is  evaporated, 
the  residue  dissolved  in  water,  and  a  red  g   -  M'ri'- 

lVral.lv  nitric  Oxide)  passed  through  On  now  saturating 
with  ammonium  chloride,  ammonium  chloroplatmate  falls, 
which  is  collected,  recrystallised,  and  reduced  in  hydrogen. 
To  the  mother-liquor,  mercuric  cyanide  is  added,  "hen 
palladium*  cyanide  is  precipitated.  Tins  is  decomposed  by 
heat,  tbe  palladium  dissolved  in  nitric  acid,  and  converted 
;nt0    .  alladite,   which    is    reduced    to 

hydrogen  at  a  red  heat,  and  the  metal  cooled  in  carbon 
dioxide. — J.  X.  D. 

Calcium  Carbidt  and  -  '      ><  'nrbide  as  Reducing  Agents 
for  Metallic  Oxides,  i  <  a  Neumann. 

Chem.  Zeit.  1900,  24,  1013—1014. 
..,v,  Warren,  and  Prolieh  have,  at  different  times, 
described  the  use  of  calcium  carbide  as  a  reducing  agent 
for  metallic  oxides.  This  rcdut  tion  takes  place  in  accord- 
ance with  the  equation  :>MM>  *CaC,  =  CnO  +  3M'2  +  2CO, 
where  M'  is  a  monovalent  racial  ;  it  is  readily  effected,  but 
leaves  the  reduced  metal  mixed  with  lime,  which  is  only 
fluxed  with  difficulty.  The  author  uses  salts,  and  prefer- 
ably haloid  salts,  a  certaiu  (sulfieient)  amount  of  oxide 
being  added  to  allow  of  the  removal  of  carbon  as  carbon 
monoxide,  according  to  tbe  general  equation— 

2M'n  +  BM'Cl  +  CaC:  =  3M'.  -  CaClj  +  2CO. 

By  this  means,  using  salt  or  NaCl  +  KC1  as  a  flux,  and 
beatin"  the  whole  mixture  in  a  crucible,  Ag,  Cu,  Ni,  and  Pb 
are  readily  reduced  and  recovered  io  quantity ;  Sn  and  Zn  are 
for  the  most  part  volatilised:  Fe,  Cr,  and  Mn  do  not  yield 
a  regulus  of  metal.  Alloys  also,  such  as  bronze,  brass,  and 
German  silver,  can  be  produced  from  mixed  chlorides.  In 
all  these  reductions  carefully  dehydrated  chlorides  should 
be  employed.  If  NaCl  be  substituted  for  part  of  the  metal 
chloride,  "sodium  is  reduced,  but  is  distilled,  off,  an  attempt 
to  prepare  a  lead-sodium  alloy  having  proved  unsuccessful. 

Sulphates  are  also  reduced  (M'-SOj  +  2M'»0  +  Cat 
3M'.,  +  CaS  I  Oj  on*  t'uorspar  or  other  flux  is  re- 

quired  for   th<  roduced.     Xi  and   Pb  were   thus 

reduced,  but  Fe,  Cr.  and  Mn  give  no  regulus.     Mixtures  of 
CuS04and  SnO  50        M  uO,  gave  bad  results. 

Sulphates  mixed  with  CaCj,  without  the  addition  of  oxide, 
yielded  sulphides  (as,  for  example,  CtijS 

Carbonates  behaved,  in  the  main,  like  sulphates,  white- 
lead  ores  and  malachite  giving  good  results.  Boasted 
erubescite  gave  a  black  copper,  owing  to  the  iron  present ; 
roasted  PbS  -  ZnS  gave  a  brittle  crystalline  mixture  of 
zinc  and  lead.  Tinstone  and  raw  calamine  each  gave  a  low 
yield  of  metal.  Mixtures  of  tinstone  and  copper  ores  pro- 
duced an  inferior  ferruginous  alloy;  copper  ore,  with 
calamine  was,  however,  more  satisfactory.  Molybdenum 
glance  gave  minute  grains  of  metal.  Spathic  iron  ores, 
haematite,  and  garnierite  were  not  reduced. 

Other  carbides,  such  as  silicon  carbide,  gave  similar 
re-ults,  soda  being  added  in  this  case  to  flux  the  silica  pro- 
duced. Even,  however,  with  calcium  carbide  at  its  present 
low  price  (other  carbides  are  excluded  by  their  cost),  the 
process  is  not  likely  to  fiud  an  application  on  a  large  ! 
The  use  of  oxides  and  chlorides  alone  need  be  considered  ; 
but  chlorides  require  an  expensive  dehydrating  pro.  •  ss, 
whilst  oxides  from  roasted  ores  are  usually  too  impure. 
Hence,  for  the  ordinary  metals,  reduction  by  carbon  is 
cheaper,  whilst  for  the  more  valuable  metals  the  method  of 
reduction  with  the  aid  of  aluminium  (requiring  as  it  di 
extraneouB  heat)  is  preferable.  1  ri.lich  has  stated  that 
is  required  to  reduce  1  ton  of  Cu ; 
but,  according  to  the  author's  figures,  312  kilos,  of  the  pure 
carbide — much  more,  .  of  the  commercial  carbide 

— would  he  used  per  1;  —  W.  ('•.  M. 


Uranium  and  Vanadium  Ores}  Analysis  of - 

O.  I*,  Fritchie. 

See  under  XXIII.,  page  70. 


Ferrockrome  .-  Determination  of  Carbon  in  . 

A.  A.  Blair. 

.St.  raider  XXIII.,  paye  70. 

PATENTS. 

In.n  ami  Steel  Wire,  Hods,  and  the  like  Articles  ;  Form* 

ii    Protective    Coating   on  .     O.  G.  Moselc\.  M, 

Chester.  Eng.  Pat.  84,496,  Dec.  9,  1899. 
The  coating  is  produced  by  enclosing  the  article  within 
tube  or  chamber,  heating  it  by  a  current  of  ele 
passing  through  it,  and  surrounding  it  with  a  "  barffing 
agent,  which  may  be  the  usual  hot  producer-gas  of  tb 
Bower-Barff  process,  or  preferably  the  hot  products  r 
combustion  of  gas  or  oil  mixed  with,  and  injected  into  th 
chamber  by  dry  steam  under  pressure,  in  such  a  raannt 
that  little  or  no  air  is  drawn  in  at  the  same  time. 

An  apparatus  is  claimed  for  this  purpose  illustrated  f. 
the  treatment  of  wire.  It  consists  of  a  tube  closed  at  bot 
ends  except  for  small  central  holes  to  allow  the  wire  to  I 
drawn  through  from  one  drum  on  to  another.  Close  to  tl 
entering  end  is  a  side  tube  connected  with  the  dry  steai 
injector,  the  latter  being  conveniently  arranged  between  tli 
fuel  burners,  which  are  under  a  small  hood,  so  that  th 
injection  of  the  steam  draws  in  with  it  the  hot  products ( 
combustion  direct  from  the  flames  and  without  any  appr. 
eiable  quantity  of  air.  An  exit  is  provided  for  them  net 
the  other  end  of  the  barfKng  tube.  At  the  ends  of  the  tut 
are  electric  terminals,  which  are  attached  to  the  wire  so  th: 
the  portion  travelling  through  the  barffing  agent  in  the  tub 
can  be  heated. — A.  tV. 

Tool  Steel;    Making    of  .       K.    W.   James,    Londoi 

From  The  Bethlehem  Steel  Co.,  South   Bethlehem,  Pa 
U.S.A.     Eng.  Pat.  10,738,  June  12,  1900. 

A  metal-cutting  tool  is  formed  of  air-hardening  t. 
containing  not  less  than  one-half  per  cent,  of  chromiui 
and  not  less  than  one  per  cent,  of  tungsten  or  molybdeniin 
or  a  mixture  of  these  substances,  the  said  tool  or  its  cuttin 
portion  being  heated  prior  to  use  to  a  temperature  of  ni 
less  than  1,725:  F.,  in  order  to  make  it  capable  of  ernciei 
use  and  adapted  to  retain  its  efficiency  at  high  temperature 
The  thermal  treatment  may  be  varied,  and  a  separate  claii 
is  made  for  each  variation  in  the  method  of  prodacing  tt 
metal  of  this  composition  as  follows  :  beating  to  a  temper: 
ture  of  or  over  1,725°  F. ;  to  a  temperature  of  or  ov> 
1,850°  F.  ;  and,  after  heating  to  1,725  or  over,  to  tl 
following  fluctuations, — cooling  rapidly  to  below  1,550 
cooling  the  tool  and  reheating  to  above  450  and  belo 
;  cooliug  and  reheating  to  above  700:  and  belo 
1,240°;  cooliog  to  a  temperature  not  over  J, 240°,  ai 
afterwards  maintaining  for  several  minutes  between  l,24i 
and  450°;  cooling  to  below  1,550°  and  maintaining  f. 
several  minutes  between  1,350:  and  450° ;  cooling  to  belo 
1,550  and  maintaining  for  several  minutes  between  1,241 
and  700°  ;  and,  lastly,  coating  the  portion  of  the  tool  to  1 
treated,  with  fusible  slag  previous  to  heating  to  1,725  F.  i 
over  until  the  slag  is  melted. 

In  addition  to  the  10  claims  three  others  are  made  :  oi 
for  a  similar  steel-cutting  tool  containing  not  less  than  1  p< 
cent,  of  chromium  and  not  less  than  4  per  cent,  of  tungstt 
or  its  equivalent,  heated  to  1,725'  ;  another  for  the  metht 
of  producing  the  same;  and  the  third  for  a  similar  met 
tool  containing  not  less  than  3  per  cent,  of  chromium  an 
not  less  than  G  per  cent,  of  tungsten  or  its  cquivalen 
heated  to  1725    1".— A.  \V. 

Moulding  Mat,  rial  for  Use  in  Casting  Steel.  E.  Sal 
Malstatt-Burbach,  Prussia.  Eng.  Pat.  18,120,  0 
1900. 
In  place  of  the  fire-clay  in  the  usual  moulding  materi 
which  necessitates  a  long  drying  and  burning  process  befo 
use,  coal-slate  is  added  to  the  silver  sand  and  coke,  and  tl 
mixture  air-dried  at  a  moderate  temperature,  the  iunernv 
parts  not  necessarily  being  dried.  A  convenient  mixtti 
consists  of  three  parts  of  silver  sand,  six  parts  of  coal-sift 
(black-batt  or  bituminous  shale),  and  one  half  part  of  cok 

— a.  \\  ■ 
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tad  from   Zinc  ;    an   Improved  Process  /or   Separating 

,  irheu   both    Metals  ei itt   together  in   Solution  as 

Xitrulcs,  Chlorides,  or  partly  as  Nitrates  and  purlin  as 
Chlorides.      (I.   E.    Davis   and    A,    It.    Davis,   both   of 
Chester.    Eng.  Pat.  253,  Jan  4,  mod. 

iv  oxide  is  added   to  (lie  solution  of  the  mixed   lead  and 

.  and  carbonic  ueid  gas  i>  passed  through,  wherebj 

hooate  is  precipitated,  /ii.r  replacing  lead  in  the 

ilution.      It  is  preferred  to  conduct   the  process  in   two 

hi  the  first  stage  less  than  the  theoretical  quantity 

oxidi   is   used,  mixed  with  the  lead  precipitate  of  a 

ii.l  stage  operation;  in  the  second  stage  mi 

of  zinc  oxide  is  used. — E.  S. 


'res   [Lead,   Zinc,   Silver,   .Vc]  ;    Treatment  of  Complex 

end  Refractory .      F.  Ellershausen,  London.     Eng. 

-  .,  Jan.  8,  1000. 

-  are  smelted  in  a  blast  furnace  or  cupola, 
ll:  plenty  of  lime,  so  as  to  leave  very  little  zinc  in  the 
ig,  an.l  the  fumes  generated  at  the  throat  of  the  furnace 
■  drawn  off  by  means  of  a  fan  or  exhauster  which  rapidly 
\es  them  with  water,  so  as  to  obtain  them  in  chemical 
1  mechanical  combination.  The  water  absorbs  the 
Iphur  dioxide,  which  in  turn  dissolves  part   of  the  zinc, 

a  insoluble  portion  containing  sulphides  of  lead 
ii  zinc  with  varying  proportions  of  zinc  sulphide  and 
ide.  The  whole  is  conveyed  to  settling  tanks,  the  clear 
uor,  when  cooled,  is  used  again  in  the  fan,  and  the 
posited  material  is  treated  with  boiling  crude  caustic 
nor,  which  decomposes  the  bad  compounds,  forming  a 

if  metallic  lead,  containing  the  volatilised  silver, 
ilst  the  insoluble  zinc  compounds  suspended  in  the  liquid 
la  are  recovered  by  removing  and  dilating  with  water, 
1  afterwards  suitably  treated.      The   soluble   zinc  in   the 

.  when   sufficiently    concentrated,  is  recovered  by 
itmg  it   with   the   alkali   solution   remaining  after  the 
tallic  lead. 

i  Is  mule  for  the   apparatus  for  this  process   con- 

>n   accordance    with    a  diagrammatic    illustration. 
e  inlet  opening  of  the  fan  is  in  connection  with  the  throat 
he  furnace,  and  the  outlet  connected  to  a  pipe  leading  to 
rough  or  launder,  contained  in  a  closed  chamber,  and   I 
uiing  to   the   settling  tanks.     Water  is  supplied  through 
opening  in  the  top  of  the  fan  casing  on  to  the  revolving 
des.    If  the  mixing  be  incomplete  with  one  fan,  the  fumes 
drawn  through  and  washed   in   a  second  one.     This  is   ' 
ic  by  nearly  closing  a  valve   in  the  exit  pipe,  so  that  the 
,i   pass  along,   but   without   the  fumes,  which  are 
hdrawn  through  a  side  pipe   between  the  first  fan  and 
valve,  to  the  inlet  of  the  second  fan,  and  so  on,  the  exit 
c  leading  to  the  same  launder. — A.  W. 

'■'phide   Ores   [Lead,   Zinc,    Gold,  .G-.J  ;     Treatment   of 

ertain  Mired .  for  the  Recovery  of  their   Valuable 

Constituents.      G.   E.   Davis   and   A.   K.   Davis,  both   of 
•lanchester.     Eng.  Pat.  710,  .Tan.  11,  1900. 

E  treatment  is  a  combination  of   operations  iu  which  the 

ted   sulphide   ores   are   attacked   by   dilute   nitric   acid, 

ng  impurities  from  the  resulting  solution  of  nitrates 

lead,  iron,   &c,   by   the  addition    of   a  regulated 

of  ziuc  oxide  with  agitation  and   heat   to  remove 

iron,  &c.,  separating  the  lead  from  the  purified  solution 

a   further  regulated  quantity   of  zinc   oxide   and  then 

trough  it  carbonic  acid  gas, evaporating  the  residual 

mon  of  zinc  nitrate  to  a  suitable  strength,  specific  gravity 

1 '  5,  and  f  urnacing  the  same  for  the  production  of 

le    and    gaseous    nitrogen    compounds,   and    the 

!    of  the   latter   as    nitric   acid,    together   with   the 

tunes:  from  the  original  operation  of  the  nitric  acid 

c     The  ore  residue  containing  silica,  sulphur,  and 

hate  of  lead,  together   with  geld  and  silver,  may   be 

jited  m  any  convenient  manner. 

,i  separate  claim  is  made  for  the  use  of  the  nitrate  of 
'  1:  solution  for  diluting  the  nitric  acid  to  be  used  for 
I  eking  the  ore,  so  as  to  obtain  a  stronger  ultimate  solution 
•  he  same  for  evaporation. — A.  W. 


Zine    Ore*  ;    Treatment   of  Complex    .      G.  de   Bechi 

Paris,  and  The  General  Metal   Reduction  Conipanv,  Ltd.,' 
London.     Eng.  Pat.  985,  Jan.  16,  1900. 

Zinc-bearing  sulphide  ores  are  n  ixed  and  roasted  with  is 
to  :i0  per  cent,  of  silica,  silicious  sand  or  other  silicious 
matter,  whereby  the  zinc  is  rendered  more  completely 
soluble  in  acids  than  when  the  ore  is  roasted  l>\  itself,  and 
consequently  the  residue,  after  leaching,  is  in  a  condition 
more  Mutable  for  further  metallurgical  treatment  (this 
Journal,  1899,  1026).— A.  W. 

Aluminium  Alloys.     L.  G.  Baudelot,  Arques-la-Bataille, 

France.  Eng.  Pat.  873,  Jan.  15,  1900. 
Tin  claims  are  for  the  addition  of  cobalt  to  alloys  of 
aluminium  with  copper,  German  silver,  or  other  analogous 
metals,  with  the  production  of  the  alloys,  aluminfum- 
copper-cobalt  and  aluminium-German  silver-cobalt,  and  a 
method  for  obtaining  the  same  as  follows :— A  rich  alloy, 
of  copper  or  German  silver,  800  parts  by  weight,  with 
cobalt  200  parts,  and  aluminium  3,000  pans,  is  first  prepared, 
and  200  parts  of  it  are  added  to  800  parts  of  molten  pure 
aluminium  at  a  bright  red  heat  to  obtain  the  final  alloy. 

—A.  \V. 
Aluminium  with  other  Metals;  Manufacture  of  Composite 

Articles    of  Cast   .      L.    G.   Baudelot,    Arques-Ia- 

Bataille,  France.     Eng.  Pat.  874,  Jan.  15,  1900. 

Tin:  cast  aluminium  is  attached  to  cores  or  strengthening 
pieces  of  other  metals,  such  as  steel,  &c,  by  covering  or 
coating  the  said  cores  or  pieces  with  an  alloy  or  a  metal, 
such  as  tin,  brazing  metal  or  the  like,  which  will  enable  the' 
aluminium  to  afterwards  adhere  to  the  same.  In  the  case 
of  steel  the  metal  is  first  coated  with  brazing  metal  and  then 
with  tin  to  prepare  it  for  the  aluminium. — A.  W. 

Aluminium  ;  Process  of  Soldering .    J.  Novel,  Geneva. 

Fng.  Pat.  8518,  May  8,  1900. 
1m  soldering  aluminium  to  itself  or  to  other  metals,  the 
parts  are  first  tinned  iu  coujunetion  with  a  flux  consisting 
of  a  mixture  of  stearic  acid,  oleic  acid  and  resin,  or  stearic 
acid  with  oleic  acid  or  resin,  in  suitable  proportions,  and 
are  then  soldered  in  the  ordinary  way,  using  a  solderino- 
flux  composed  of  the  same  materials.— A.  W. 

Crucibles  and  Crucible  Furnaces.     A.  Keynolds,  Sheffield. 

Eng.  Pat.  1004,  Jan.  IG,  1900. 
The  crucible  is  built  up  on  a  supporting  plate  or  frame 
hai  ing  a  large  free  air  space  below,  and  consists  of  a  thick 
bed  of  refractory  material  with  a  circular  sunken  recess  on 
its  upper  surface  into  which  the  wall  of  the  crucible,  con- 
sisting of  a  tube  of  refractory  material  open  at  both  ends 
is  placed  and  packed  with  fire-clay.  'The  bed  is  perforated 
with  a  large  conical  hole  which  is  filled  by  a  plug  of  re- 
fractory material,  held  up  in  its  place  from  underneath  by  a 
plate  secured  by  bolts  and  cotters.  The  upper  truncated  sur- 
face of  the  plug,  forming  the  central  part  of  the  bottom  of  the 
crucible,  is  partly  hollowed  out  so  as  to  slope  to  the  centre, 
from  whence  a  vertical  tapping  hole  runs  right  through  the 
middle  of  the  plug  to  the  air  space  underneath.  The  tapping 
hole  is  closed  at  its  lower  end  by  a  small  plug  of  refractory 
material  supported  on  a  swiuging  plate  held  up  by  a  cotter. 
A  number  of  crucibles  may  be  built  on  the  same  hearth,  each 
one  with  a  separate  tapping  hole  accessible  from  the  air 
space  below,  the  object  being  to  tap  the  contents  without 
removing  or  disturbing  the  crucibie,  which  can  then  be  made 
of  larger  size. — A.  \V. 

Metallic  Alloys;  Production  of  Nickel  Coloured  and  Silver 

Coloured .     M.  Ekker,  Erzsebetfalva,   and  J.  Krajc- 

sirs,    Budapest,   both    in    Hungarv.     Eng.   Pat.    17  390 
Oct.  1,  1900. 

To  produce  nickel-coloured  alloys,  the  following  materials 
are  placed  in  layers  in  the  smelting  pot  in  the  order  given, 
commencing  at  the  bottom  with  3,750  parts  by  weight  of  old 
copper,  then  20  of  phosphor  bronze,  7,000  of  nickel,  80  of 
pulverised  magnesium,  a  further  3,750  parts  of  old  copper, 
20  of  aluminium,  8,000  of  zinc,  150  of  cadmium,  20  of  zinc 
ash,  and,  finally,  7,500  parts  of  old  copper  on  the  top.     The 
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whole  is  then  melted,  stirred,  mived  with  about  20  parts  by 
weight  of  BaJ-ammoniitc  powder,  and  the  alloy  cast  in 
moulds. 

Similarly,   for  the   silver-coloured  alloys,   the    following 

■:i  layers    a   th     same  order  and 

melted  ami  mi\ed  with  lo  parts  of  Bal-ammoniac  powder, 

by   weight   of  nil  coppc  i . 

if  pulverise.;  magnesium, 300 of  cadmium, 

ash,  and  10  of  aluminium. 

Compositions  for  the  manufacture  rding  to 

these  formula:  are  specially  claimed. —  A.  W. 


XL-ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURGY. 

(.4.)— ELECTBO-CHEMISTBY. 

Electro-Chemical  Industry  in  France.  L.  Guillet.  Genie 
Civ.  1900,  37,  146—149,  172—173,  1S6— 190,  219—220, 
281,254—256.  Through  Science  Abstr.  3,  [11], 
S94-  - 
Tins  is  a  review  of  the  whole  chemical  industry  of  France. 
With  regard  to  the  electro-chemical  portion  of  the  papers, 
caustic  soda  is  produced  in  works  at  Lamothe  and  Montiers, 
by  two  c  impanies  using  respectively  the  Griesheim  and 
Outbenin-Chalandre  processes  respectively,  the  annual  out- 
put at  Lamothe  being  2,5'  \lkalis  and  bleaching 
powtli-r  are  made  by  the  Societe  Fives-Lille  at  Bozel,  in 
where  8,000  "h.p.  is  available.  At  St.  Michel,  the 
Societe  d'Klectro-chimie  manufactures  potassium  perman- 
ganate, ammonium  persulphate  <_made  from  the  sulphate, 
and  used  in  bleaching  and  photography)  chlorates  and 
perchlorates ;  the  last  two  compounds  are  also  made  by 
B  rges,  Corbin,  and  Co.,  at  Chedde  (Savoy),  the  two 
companies  producing  3,000  out  of  the  3,850  tons  of  chlorate 
made  in  Fiance.  Ammonium  perchlorate  is  now  being 
made  for  use  in  the  manufacture  of  miuing  explosives  ;  and 
the  flectro-thermal  reduction  of  phosphorus  is  about  to  be 
I  for  tbe  first  time  in  France.  Eight  factories,  situated 
respectively  at  Sechilienne,  Epierre,  St.  Michel,  Giffre, 
N.D.  de  Briancon,  Bellegarde,  Froges,  and  St.  Beron, 
manofactnre  calcium  carbide,  but  though  they  have,  in  all, 
14,400  h.p.  available,  it  is  not  all  used  for  the  purpose. 

— W.  G.  M. 

Electric  Furnace  [Calcium  Carbidel  ;   Development  of  the 

.     M.  Keller.     Paper  read  before   the  International 

Congress  of  Electricity,  Paris.     Eng.  and  Mining  J.  1900, 

70,  [19],  549. 
The  author  divides  electric  furnaces,  designed  for  the 
manufacture  of  calcium  carbide,  into  three  classes: — 
(1)  Arc  furnaces,  based  on  the  Moissan  and  Siemens  type. 
Resistance  furnaces,  based  on  the  Heroult  type.  (3) 
Incandescence  furnaces,  based  on  the  Cowles  type  (see 
this  Journal,  1889,  678).  Arc  furnaces  may  be  further 
divided  into  three  classes:  —  («)  furnaces  with  both 
electrodes  movable ;  (A)  furnace-  with  one  electrode  fixed, 
forming  usually  the  floor  or  hearth  ;  (c)  multiple  arc 
furnaces,  in  which  tbe  floor  of  the  furnace  generally  acts 
a-  tbe  common  secondary  electrode  for  the  arcs,  which  form 
between  it  and  the  three  or  more  primary  electrodes  fixed 
around  it ;  polyphase  currents  are  mostly  used  with  these 
furnaces. 

Arc  furnaces  are  not  suitable  for  the  manufacture  of 
carbide,  because  of  the  loss  of  energy  occasioned  by  the 
temperature  of  the  arc  being  considerably  above  that 
required ;  and  loss  of  material  owing  to  the  finer  particles 
of  the  charge  beiog  carried  away  by  the  "  blowing  "  of  the 
furnace. 

In  resistance  furnaces  the  temperature  attained  is 
directly  related  to  the  sectional  area  of  'he  electrodes.  For 
the  production  of  carbide,  an  E.M.F.  of  20—25  volts  is 
sufficient,  but  "  heavier  "  currents  are  required  than  with 
arc  furnaces,  and  conductors  of  larger  sectional  area  must 
therefore  be  provided. 

The  incandescence  type  of  furnace  permits  the  utilisation, 
within  a  limited  area,  of  the  greatest  amount  of  energy,  and 


avoids  the  most  serious  defect  of  the  second  type,  nam,  1 
that  the  currents  must  always  traverse  the  whole  depth  . 
the  layer  of  materials  already  fused. 

Electric  furnaces  may  also  be  classified  according  to  tl 
kind  of  current    employed.     Furnaces   heated    by  means  , 
alternating   currents    have    recently    been    widely    . 
because    the    dynamos    yielding    monophase    or    pol 
currents  are  better  adapted  to  stand  the  resistance  variatioi 
incidental    to   electric    furnace   operations.     Furnaci 
ploying  monophase  currents   are  best   arranged  ii 
but  with  arc-heating,  it  is  better  to  connect  the  fur: 
parallel.     In   the    furnace   designed   by   Bertolus    in 
triphase    current   was    used,   and  three   carbon   electrod 
were    connected    to    the    three    terminals    of    the     i 
whilst  the  hearth  of  the  furnace  itself  provided  the  c 
return  electrode.     In  later  forms   the  three  different 
of  the  current  have  been  utilised  in  separate   furnaces,  at 
these,   therefore,   each    operate   as    though    work.  I 
monophase  current. 

The  carbon   for  the   eleetrodes  is   subjected    to  spec 
treatment    in   order   to    increase  its  conductivity.      I 
naces  in  which   vertical  electrodes  are  used,  the  latter  i 
generally  formed   square  or  rectangular   in   section 
for  other  types  of  furnace,  cylindrical  carbons  an 
used. 

With   arc    furnaces   the    E.M.F.    required,   vari. 
siderably,  and  depends   upon  the  conductivity  of  the  ga> 
which  are  emitted   from   the   heated  substances, 
production  of  calcium  carbide,  an   E.M.F.  of   50— 
is  required  ;  for  corundum,  50  volts  ;  and  for  the  piv 
of  iron   by   the   electro-thermal   method,  23   volts.     In 
sistance   furnaces,  a   lower   E.M.F.    is   generally   su 
With  incandescence  furnaces  practically  any  E.M.F  up 
80   or  100  volts  can  be   used,  for  the   resistance  incren 
with  the  increase   of  the   length  of   the  bed  of  mater: 
through  which  the   current  has  to  pass,  and  this 
varied  at  will. 

According  to  recent  estimates  the  total  energy  en 
in   electric  furnace    operations   is    230,000    h.p.,  of  wli 
total,  185,000   h.p.  are   used  in  the  production   of 
carbide,  27,000  h.p.  for  aluminium,  11,000  h.p.  for  cop] 
and  2,000  h.p.  for  carborundum.     It   is   stated   that  in 
latest  form  of  the  Gin   and    Leleux  furnace,  it  is  possi 
to    obtain    6  20   kilos,    of   carbide    per    kilowatt    day 
24  hours,  or,  in  other  words,  a  thermal  efficiency  of  7.5 
cent. —  A.  S. 

Sulphuric     Acid     Solution  ;      Electrolytic     lie  due 

Substances  Reducible  with  Difficulty  in .    J.  Ta 

Zeits.    Phys.    Chem.    1900,    34,    187—228.      Throi 
Science  Abstr.  3,  [11],  893—894. 

The  author  seeks  for  a  general  method  fur  the  pre; 
of   organic  compounds   by  electrolytic  reduction,  ami 
experimented  with  caffeine.     This  substance  can  only 
reduced  in  sulphuric  acid  solution  wdien  the  cathode 
material  (lead  or  mercury)  showing  a  high  cathode-poten  . 
The  surface  of  the  cathode  should  be  coated  electrolytic 
with  spongy  lead  to   prevent  the  disturbances  in  redoj 
due  to  the  contamination  of  the  cathode  by  traces  ol 
metals.     Reduction   is   slightly  hastened  by  a  rise  of  ' 
perature.     Within  certain  limits  the  current-yield  i- 
proportional  to  the  current.    For  equal  strengths  ol 
and  equal   current  concentration  per  litre  of  liquid  at 
cathode,  the  current  density  is  without   any  great  it 
on  the  reaction,  but   the  reduction   increases  slight!; 
current  density  diminishes.     With  equal  strength  ol 
and    current    concentration,    and    with   the   same 
between   cathode-area  and   volume  of  cathode  liquid, 
reaction  is  the  same  for  all   sizes  of  apparatus  ol 
construction. — W.  (1.  M. 

Sulphuric  Acid  containiny  Iron  ;  Electrolysis  of  Dilute  -  - 
[Effect  of  Iron   in  Sulphuric  Acid   for   Secondary    '- 
teries.]     K.  Elbs.      Zeits.    fur    Elektrochem.   II 
[19],  261—262. 

Two  similar  gas  (H-O)  voltameters  with  bright  | 
electrodes  were  placed  in  series.  In  one  voltanc 
sulphuric  acid  (sp.gr.  1*175)  was  employed,  whilst  - 
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nntitiea  of  iron  were  added  to  the  acid  in  the  other. 
nits  are  given  in  the  following  table: — 


The 


:f  formed   lead   plates   are    substituted   for   the   bright 

electrodes  the  values   are  scarcely  altered.     The 

Its  which  would  be  obtained  if  the  sulphuric  acid  in 

inndary  batteries  contained  iron   are   obvious  from    the 

■ve  table.    Not  only  iron  and  manganese,  but  al!  metals 

ich   have   a  changing   valency  produce  the   same  effect. 

-  now  usual  to  specify  that  the  acid  for  secondary  batteries 

11  be  free  from    iron.     The  question  arises  as  to  how  far 

i  must  be  complied  with,  especially  if  it  be  remembered 

t  iron  gives  vorj  pronounced  reactions,  and  that  traces 

easily  detected. 

;  he  author  considers  that  if  the  amount  of  iron   present 
the  acid  he  less  than  0-01  per  cent,  it  will  practically 

injurious   effect.     In   order  to  ascertain  whether 

pi  of  iron  lies  below  this  limit  he  employs  the 
owing  rapid  tests,  \bout  10 — 15  c.c.  of  the  acid  are 
ersaturated  with  aqueous  ammonia.     If  no  turbidity,  due 

fdroxide.be  produced  after  standing  a  few  minutes, 
acid  contain*  at  most  only  0"  008  per  cent,  of  iron.  Acid 
taining  0  •  005  per  cent,  of  iron  is  immediately  coloured 
e  on  adding  potassium  ferrocyanide,  or  red  on  adding 
assium  thioeyanate. 

i    therefore   an  acid   shows   the   presence   of  iron  when 
..i  with  potassium  ferrocyanide  or  potassium  thioeyanate, 

lien   tested  with  ammonia.it  may  safely  be  used 
idary  batteries. — J.  S. 

Hanganous  Sail"  at  the  Anode  .-  Behaviour  of . 

Zeits.  fiir  Elektrochem.  1900,  7,  [19],  260— 2CI. 

t    products  obtained  at  the  aDode  during  the  electrolysis 

nous  salts  may  contain  manganic  salts,  Braunstein, 

acid,    according  to   the  nature  and  quantity 

ployed,  and  to  other  conditions  of  experiment. 

e  term  "  Braunstein  "  is  employed  as  a  collective  name  to 

ote  all  brown   precipitates,  consisting  of  hydroxides   or 

i  derivatives  of  manganese  peroxide. 

or   the   exclusive  production  of  permanganic   acid  the 

-    arc  : — The  uianganous   salt  of  a  strong   acid  in 

y  dilute  solution,  a  large  excess  of  the  acid,  and  a  tempe- 

tre   not   exceeding  80   C.     Several   difficulties   occur  in 

if  manganous  sulphate.     Although  the  conditions 

•  \periinent   are  varied   within    wide    limits,    manganic 

(■hate,  braunstein,  and  permanganic   acid  or  two  of  these 

duets  are  usually  formed.     Manganic   sulphate  and  per- 

acid  both  produee  a  deep   violet-red  coloration, 

ich,  however,   can  be   distinguished   by   the    absorption 

■truni.    Manganic  sulphate  absorbs  the  yellow  and  green 

i  the  spectrum  uniformly,  whilst  permanganic  acid 

ient  dilution  shows  the  five  well-known  absorption 

i.  a 

Potassium  Chlorate  ;  Electrolytic .     A.  Brochet. 

See  under  VII.,  page  42. 

Amplre-Manometer.     G.  Bredig. 
See  under  XXIII.,  page  69. 


PATENTS. 

Gases    Generated   in    Electrolytic    Apparatus  ;     Improved 

Means   for  Carrying   off  the   .     W.    IScin,    Berlin, 

Germany.     Eng.  Pat.  24,058,  Dec.  2,  1899. 

The  electrolytic  apparatus  described  is  an  improvement  on 
that  claimed  for  in  Eng.  Pat.  81,838,  1894  (this  Journal, 
609,  1895),  and  provides  means  for  leading  off  the  gases 
generated  at  the  lower  electrode  without  disturbing  by 
ebullition  the  layer  formation  of  the  cell.  The  electrodes 
are  substantially  horizontally  arranged  at  the  top  and 
bottom  of  the  electrolytic  cell  in  so  far  as  :i  layer  of  the 
electrolyte  is  provided  between  the  electrodes,  "which  is  to 
be  kept  undisturbed  and  serves  as  a  diaphragm.  Each  lower 
electrode  is  covered  with  a  frame  or  box  provided  with  a 
slanting  cover  of  osmotic  pervious  material,  and  having 
recesses  at  its  side  to  enable  the  liquid  to  enter  the  frame, 
the  latter  causing  the  gases  generated  at  the  lower  electrode 
to  escape  beyond  1  he  impervious  partition  to  a  compartment 
from  which  thev  are  drawn  off. —  G.  II.  R. 


Electrical  Accumulators ;  Method  of  Producing  Electrodes 

for .      C.  Luckow,  jun.,   Cologne,  Germany.     Eng. 

Pat.  24,960,  Dec.  15,  1899. 

The  claim  is  for  a  method  of  rendering  metals  capable  of 
storing  electricity  by  subjecting  them  in  shapes  suitable  for 
electrodes  to  the  electrolysis  of  aqueous  solutions  of  the 
alkali  and  alkaliue  earth  hydroxides,  such  solutions  being 
strongly  diluted,  so  that  a  very  high  degree  of  electrolytic 
dissociation  of  the  dissolved  constituents  takes  place. 

—J.  C.  R. 

Electrolytic     Apparatus.       W.      Barnes,     Massachusetts, 
U.S.A.     Eng.  Pat.  1457,  Jan.  23,  1900. 

The  apparatus  comprises  an  hermetically  sealed  electrolysing 
cell  containing  a  diaphragm,  which  divides  it  into  two  com- 
partments, the  one  containing  an  anode,  and  the  other  the 
cathode,  and  both  electrically  connected  with  an  electrical 
generator.  An  hermetically  sealed  feed  regulator  connected 
by  pipe  to  the  cell,  is  actuated  by  the  level  of  the  liquid  in  the 
latter,  and  there  are  conduit  connections  from  it  to  the  cell, 
and  also  between  it  and  the  intermediate  feed  reservoir, which 
has  an  inlet,  whilst  the  main  feed  reservoir  has  an  outlet 
which  discharges  into  the  inlet  without  being  in  contact 
with  it.  There  is  a  vacuum-creating  device  for,  and  opera- 
tively  connected  with,  at  least  one  compartment,  comprising 
a  conduit  which  is  both  a  vacuum  and  a  gas-escape  conduit. 
A  vacuum  chamber  on  a  lower  level  than  the  cell  is  connected 
with  at  least  one  compartment  of  it,  and  with  the  feed 
reservoir,  between  which  and  the  vacuum  chamber  is  a  test- 
iug  device  with  a  conduit  to  the  feed  regulator.  Various 
modifications  are  described  and  illustrated. — G.  H.  R. 


Electrodes  for  use  in  Electro-chemical  Processes.  O. 
Lanckner,  London.  From  A.  Vogelsang,  Dresden. 
Eng.  Pat.  14,104,  Aug.  7,  1900. 

Relates  to  the  construction  of  electrodes  of  platinum  foil, 
or  other  metal  which  is  not  acted  upon  by  the  electrolyte. 
The  examples  shown  are  intended  for  the  production  of 
bleaching  liquors  from  common  salt  solutions. — J.  C.  R. 


Electrolytic  Meters.  A.  'Wright  and  The  Mutual  Electric 
Trust,"  Ltd.,  both  of  Brighton.  Eng.  Pats.  23,315  and 
23,316,  Nov.  22,  1900. 

These  inventions  relate  to  methods  of  measuring  electric 
current  by  means  of  electrolytic  meters.  According  to  the 
specifications  the  meter  may  be  placed  in  a  circuit  forming 
a  shunt  or  by-pass  to  the  main  current.  This,  it  appears, 
has  hitherto  not  been  practicable,  on  account  of  the 
polarisation  in  the  electrolytic  cell.  By  the  present 
arrangements  these  drawbacks  are  overcome  by  means  of  an 
extraneous  source  of  electricity,  like  a  primary  or  secondary 
battery,  or  thermopile,  placed  in  circuit  with,  and  opposed 
to  the  electrolytic  cell. — J.  C.  R. 
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(£.)— EliECTEO-METALLURGY. 

Iron   and  Nickel;    Electro-Deposition   of  .  from   a 

Solution  of  At   Sulphate*      i      W      E    ster.     Zeiis.  fur 

Elektrochem.  1900,  7.  [19],  257—259. 
Bkfebekci  is  made  to  the  experiments  of  Tospffer  (tin- 
Journal,  1900,  I5fi).  who  found  that  the  alio}  obtained  on 
g  tlu-  mixed  sulphates  of  iron  and  nickel,  was 
relatively  richer  in  iron  the  lower  the  current  density  used. 
rpolation  of  the  curves  showed  thai  for  zero  current 
density,  iron  tree  from  nickel  should  be  deposited. 

This  result  was  quite  iine\p.  nickel  is  a  nobler 

metal  than  iron,  the  decomposition  point  of  nickel  solutions 
being  about  0'  I  volt  lower  than  that  of  iron  solutions. 

The  author  has,  by  a  novel  method,  re-determined  the 
potentials  necessary  for  the  liberation  of  iron  and  nickel 
from  solutions  of  their  sulphates,  and  confirms  the  fact  that 
aickel  is  deposited  at  about  0"  1  volt  lower  than  iron.  As  a 
I — ible  explanation  of  the  anomaly  he  suggests  that, 
although  nickel  is  deposited  first,  the  ratio  :—  liberated  If,  | 
deposit,,!  Ni,  nm\  for  a  given  E  Ml',  he  greater  than  the 
ratio  : —  liberated  H;  |  deposited  Fe. — I    S. 

Metals }  Electrolytic  Cleansing  of .     J.  Eeyval.     Eel. 

Klectr.    1900,   24,   91—92.     Through   Science   Abstr.  3, 
[11], 

In  the  process  patented  by  the  Vereinigte  Elektricitats 
Aktien  Gesellschaft  of  Vienna  (French  Pat.  292,333  of 
1899)  an  alkali-metal  sail  is  nsed  as  electrolyte;  the  metal 
to  be  cleansed  forms  one  electrode  ■  aluminium  or  zinc 
would  he  made  cathodes,  hut  iron,  copper,  or  copper  alloys 
would  be  anodes),  and  carbon,  or  a  metal  not  attackable  by 
the  solution,  or  by  the  ions  present,  forms  the  other 
electrode.  With  Al  or  Zn  the  aluminate  or  zincate  formed 
at  the  cathode  diffuses  through  the  solution  until,  meeting 
the  free  acid  from  ihe  anode,  hydroxide  is  deposited. 
Similarly,  iron  or  copper  salts,  formed  at  the  anode  in 
cleansing  these  metals,  are  ultimately  precipitated  by  the 
alkaline  solution  flowing  from  the  insoluble  cathode.  Thus, 
the  electrolyte  is  always  regenerated,  and  the  dissolved 
metal  is  deposited  as  a  hydroxide,  which  may  be  recovered. 
To  cleanse  steel  sheets  for  galvanising,  they  are,  as  anodes, 
opposed  to  thicker  sheets  of  iron  as  cathodes,  in  a  solution 
of  sodium  sulphate.  In  this  process,  which  is  said  to  be 
rapid  and  economical,  an  E.M.F.  of  from  4  to  8  volts 
suffices  to  produce  a  current  density  of  140  amperes  per 
square  metre  [13  amperes  per  square  foot]. — \V.  (■.  M. 

PATENT. 

Eleclro-Depositiin  of  Metals  upon  Iron  anil  Steel.  II.  M. 
Punnett,  and  H.  M.  Punnett,  jun.,  Birmingham.  Eng. 
Pat.  24,6C8,  Dec.  12,  1899. 

(1)  The  articles  to  he  coated  are  suspended  through  the 
medium  of  a  permanent  magnet  or  magnets,  so  arranged 
within  the  electrical  circuit  as  to  constitute  a  return-current 
conductor;  and  (2)  the  same,  but  with  the  said  magnets 
energised  by  a  separate  current. — J.  C.  B. 


XII.-FATS,  OILS,  AND  SOAP. 

Was;  Ami  and  Saponification  Values  of .  Modi- 
fication of  f J  Ill's  Method  of  Determining  litem.  O. 
Eichhom. 

See  under  XXIII.,  page  74. 

PATENT-. 

.1/  Oils,     Liquid;     Solidification    of  .     H.    B. 

Helbing    end    ]•'.    W.    Passmore,    Loudon.     Eng.   Pat. 
23,978,  Dec  1,  1899. 

Petroleum  is  converted  into  a  Bolid  mass  by  mixing  it 
with  a  concentrated  aqueous  solution  of  a  salt  of  casein. 
preferably  the  podium  salt,  in  the  proportion  of,  say,  20  parts 
of  casein  dissolved  in  100  parts  of  decinormal  caustic  soda 


solution  to  1,000  parts  of  petroleum.  The  emulsion 
poured  into  moulds  and  allowed  to  stand,  when  it  gradua 
thickens.— D.  B. 

Mineral    Oils.    Liquid  ;   Solidification    of .      H.   I 

Helbing    and     F.    \V.    Passmore,    London.      Eng 
38,979,  Dec.  1,  1899. 

To  every  1,000  parts  of  the  freshly-made  emulsion,  prepa 
in  accordance  with  the  method  described  in  the  | 
specification,  there  is  then  added  10  parts  of  ordin; 
commercial  40  per  cent,  formaldehyde  solution.  1 
product  is  at  once  poured  into  moulds  and  left  to  hard 
The  relative  proportions  of  the  ingredients  maj  \ 
according  to  the  particular  kind  of  product  which  il 
desired  to  obtain. — 1).  B. 

Oil  from  Dirty  Waste  ;  Extracting  .     J.   Hi 

Clayton,  Manchester.     Eng.  Pat.  25,228,  Dec.  30 

The  oily  waste  is  placed  in  a  closed  receiver  bet" 
perforated  plates,  where  it  is  extracted  with  a  stream 
carbon  bisulphide,  made  to  travel  in  an  upward  direction 
means  of  a  pump.  Prom  the  outlet  of  the  receiver 
liquid  passes  to  a  steam-heated  still,  the  oil  remaining, ; 
the  solvent  travelling  through  a  condenser  to  a  storage  « 
into  which  the  pump  suction  dips.  From  the  lowest  pi 
of  the  condensing  coil  an  escape  pipe  conducts  any  vapo 
and  gases  beneath  the  level  of  water  in  a  small  tank,  whe 
they  pass  away  through  a  vertical  shaft  provided  wit 
descending  current  of  water.  At  the  end  of  each  exti 
tion,  steam  is  admitted  to  the  base  of  the  receiver,  wl 
drives  into  the  condenser  all  the  remaining  solvent.  The 
recovered  are  drawn  off  from  the  still  at  proper  intervals 

—  F.  H.I 
Oil-i/iclding   Seeds;  Process  for   Treating  .      [£r 

leum,  \c.  Manufacture.']     M.  Barwirjkel,  Hamburg.    r 

Pat.  11.8G0,  June  30,  1900. 

In  this  process,  oil-cake   or  crushed  oleaginous   seeds 
mixed   with   metallic  oxides,  such  as  mandknese   perox 
lead  monoxide,  zinc  oxide,  or  the  like,  or  else  with  sulp 
or  metallic   sulphides,  such  as  those  of  antimony  or  lit 
The  product  is  then  brought  into  a  revolving  drum,  hej 
to   a   temperature    ranging  between    80°   and    1683  C.  • 
several    hours,  and   submitted   to   the   action    of  oxidi  | 
gases,  such    as   air   or   oxygen.     In   the   ease   of  lins  . 
it    pnrts   thereof    may  be  mixed   with    1    part   of   sulp  . 
and   treated    as  above;  and   the   result  is    a  homogen 
substance,    closely    resembling    linoleum,    and     capable 
being  rolled   into  sheets.     Cork  or  similar  filling  matei  - 
may  be  added   if  desired;  but   by  this  process    the  nat  1 
solid  matter  of  the  seeds  remains  in  the  "  linoleum." 
claims  are   for   the   employment    either   ol     the    oxide- 
sulphides,  or  of  oxidising  gases,  or  for  both  tog,  tlier. 

— F.  H.  1 

XIII -PIGMENTS,  PAINTS,  RESINS, 
VARNISHES;  INDIA-RUBBER,    Etc. 


(B.)— BESINS,  VAENISHES. 

Exudation  Resins.     M.  Bamberger  and  K.  Vischnei 
Mouatsh.  fur  Chem.  21,  504—570. 

L  wuriuEsiNOL  (chiefly  the  isomeride  of  m.  pt.  95   i 
this    Journal,    1899,    1134)    was   subjected   to   des 
distillation.     From  427grms.  there  were  collected  2 
of  distillate,  consisting  of  a  watery  iaver  (about   80  gri  ) 
and   an   oily   layer  ;  while    uncondensable   gases,   cool  i- 
ing    carbon  dioxide    and    hydrocarbons,  were  also  fori  1, 
and   a   hard,  bright  charcoal   remained   in   the   retort, 
watery    layer   was   slightly   acid,   and    from    it   thi 
separated,  after  neutralisation,  an  aldehyde,  but  in  quai 
too  -mall  for  further  examination.     The  oily  layer  p 
solidified,  and  by  filtration  there  was  separated  from    • 
crystalline    substance,   which,  after    repeated    solution    " 
crystallisation    from    alcohol,   proved   to   be   pyroguai:  u. 
( '    II  „,.(  H  II ,.<  III.      The  alcoholic   mother-liquors   yii 
a  second  crystalline  substance,  but  not  in  quantity  sutli 
for  identification.     The  oil  was  distilled  under  33  — 
pressure,  and    chiefly  yielded  two  fractions,  one   at  9  - 
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110'C,  principally  guaiaeol,  the  other  at  2P(i  —  230"  C, 
containing  muoh  pyroguaiaoin,  and  a  second  substance, 
probably  a  methoxj  derivative  of  pyrogallol.  About 
10  grms.  "i  guaiaeol  and  about.  25  grots,  of  pyroguaiacin 
m  i.  obtained. — .1.  T.  D. 

>/'  thf  ('mi i/Ws  ;  Recent  Researches  on  .    A. 

IVIiiivli.    J.  Pharm.  Cliim.,  6th  ser.  12,  [9],  409—413. 

athor   divides   the  resins   into  three   groups  : — (1) 

Tannoi    mains,   which   contain   esters   of    resin   alcohols, 

uinols,  which  afford  reactions  analogous  to  those 

if  tannins.     These  resino-tannols  form  benzoic  or  cianamie 

ten.     (2)  Resene  resins,  which  contain  do  tannol  esters, 

list  mainly  of  resenes,  a  group  of  bodies  which  are 

idifferont  to  alkalis  and  to  other  reagents.     (3)   Tcrpino- 

ttint,  or  acid  resins,  analogous  to  resinolic  acid. 

Tannol  Resins.  —  This  group   comprises  the   benzoresins, 

DUtaioing   esters   of  benzoic   or   cinnamic   acid,   such   as 

.    Peru  and    Tola    balsams,   aearoid    resin,   dragon's 

-in  of  aloes,  and  storax,  and  the  umbelliferous  gum 

tnnionincum,  galbanum,  sagapenum,  asafetida,  and 

irubellifcrous  opopanax. 

llisins  include  the  burscraeeous  oleoresius,  myrrh, 
Imrseraceous    npopannx,   Mecca  balsam,  elemi, 
dellium,    tacamahaca,     mastic,    dipterocarpous     dammar, 
-in,  and  Manilla  copal. 
Terpenoresins. —  This   group  includes   coniferous    resins, 
le    resin   of   Polypus   officinalis,    and    the   resins  of    the 
i  -alpin;i\  copaiba  balsam,  and  Zanzibar  copal. 
Method  of  Examination. — The  resinous  product  is  dis- 
ilved  in  ether,  and  agitated  successively  with  (1)  a  1  per 
•nt.    solution   of  ammonium   carbonate;   (2)  a  1  per   cent. 
lution  of  sodium  carbonate;  (3)  solutions  of  potassium 
.drate,  0    1  per  cent,  and  1  per  cent. 

Resinolic   acids  are  dissolved  by  these  solutions  ;  resenes 

main  in  the  ether,  with  any  essential  oil  present,  which 

..\    be  subsequently  removed   by  steam  distillation.    All 

niferous   resins,   except    amber,   contain   no   esters,   but 

usist   sole]}  of  resinolic  acids,  resenes,  and  essential  oil. 

te    majority    of    these   acids    are    amorphous,   and    are 

moved   bj    Ihe   Bodium   carbonate   solvent;  oulv  a  few 

8  soluble  in   the  solution  of  ammonium  carbonate.     The 

rmer  may  be  separated  by  crystallisation,  or  by  precipita- 

in  with   lead  acetate.     The  following  are  the  constituents 

th.-  chief  coniferous  oleoresins  examined  : — 

Venice  Turpentine.  — Laricinolic  acid,  Ca)H30O., ;  a-  and 

larinolic  acids,  C,SH.,,;()., ;  and  laricoresene. 

StnOBurg  Turpentine. — Abienic  acid,  C^H^O^  soluble 

inium   carbon  ite  :  abietolic  acid,  C;oH.^O„";   a-   and 

abietinolic  acids,  C16Ho4(  >._, ;  and  abietoresene,  C19H30O. 

i  'anada  Balsam  — Canadinic  acid,  CigB^CX.,  soluble  in 

umonium   carbonate  solution;  eanadolie  acid,  C,9H.10O., ; 

and  0-canadinolic   aeds,  C,9lI3CIOo;  and   cauadoresene, 

,H,0O. 

Jura    Turpentine.—  Picea  - pimarinic     acid,    C"1:;I J.,, ,*  ).„ 
bible     in     ammonium     carbonate ;    picea-pimaric     acid, 
H,„0 .  ;  a     and    (3-picea-pimarolic    acids,   C25H440o  ;  and 
roresenc,  (.'_,, H,60. 

Bordeaux  Turpentine.  —  Pimaric  acid  [pimarinic?], 
,H.;,U;,  soluble  in  ammonium  carbonate;  pimaric  acid, 
I!  0,;  a- and  0-pimarolic  acids,  C^H^O. ;  and  bordo- 
ene. 

Sartfarac.— Sandaracolic    acid,   C4)H06O-   or   CuH~0.: 
Uitrolic  acid,  CffiH84Os  or  Ol5HM0». 

Amber.  —  SUCc .abietic  acid,  C^H^O-,  or   C3.,H)802  ; 

isilvinic  acid,  C. ,1 1 ,,  <  I,. 
allowing  constituents,   noted  by  others,   have  been 
n  tinned  by  the  author  :  — 
American  Colophony.— Abietic  acid,  C19H„30o. 

■'—Pimaric  ,.cd,  C^H^O.,. 

Comparison  of    these  figures  shows  several  homologous 

Thus,  pirn  ,rie  acid   is  the  homologue  of  abietic 

laricinolic   acid   of    larinolic    acid,   pimaric    acid   of 

imrolic  acid.     The  acids  of  Canada  balsam  only  differ 

the  number  of    their  hydrogen  atoms;  pimaric,  picea- 

lanc,  and  laricinoli  ■  a  ids  have  a  common  formula.     The 

thor  does  nut  accept  the  theory  that  resins  are  formed  by 

■  oxidation  of  terpen.-       Having  allowed  oil  of  turpentine 

Ittlfy  in  the  air,  only  traces  of  rer.inolic  acids  were  found 


to  have  been  formed.  The  products  of  oxidation  were 
chiefly  resenes.  The  formation  of  the  resenes  of  the  ter- 
penoresin,  or  terpinoresenes  in  this  manner  seems,  therefore, 

possible.  Resinolic  acids  do  not  appiai  to  Ik-  denvnl  from 
terpenes,  bUt  to  possess  some  bonds  in  common  with  them. 
On  submitting  abietic  acid  to  dry  distillation  with  nine  dtu  t, 
naphthalene  and  methylnaphthalenc  are  among  the  products 
obtained  ;  naphthalene  is  also  among  the  bodies  obtained  on 
heating  colophony.  If,  however,  colophony  be  distilled 
with  slaked  lime,  no  naphthalene  results,  but  terpenes  are 
formed,  and  if  pimaric  acid  be  heated  with  hydriodic  arid 
and  phosphorus,  terpenes  are  also  produced.  These  results 
establish  the  fact  that  the  coniferous  resins  contain  both  a 
naphthalene  group  and  a  terpene  nucleus. 

A  peculiar  hydrocarbon,  fichtelite,  which  possesses  this 
structure,  is  already  known;  it  seems  probable  that  pimaric 
and  abietic  acids  maybe  derivatives  of  this  body. — J.  O.  I>. 

(C.)—  INDIA-RUBBER,  &c. 

India-Rubber  from  Different  Species  ofSapium.     I 'harm.  J. 

1900,  65,  [1585],  511. 
H.  Thomson  has  recently  exhibited  some  leaves  of  a 
species  of  sapium  from  the  United  States  of  Colombia,  and 
stated  that  the  plant  yielded  a  very  valuable  india-rubber. 
Iliinsley,  in  the  "  Icones  l'lautarum,"  pi.  2G47,  gives  a 
description  of  Sapium  verum,  from  which  the  best,  or 
"  Colombian  Virgen,"  rubber  is  obtained.  Another  species, 
S.jenmani,  Hems).,  is  described  in  the  same  work,  pi.  2fi49. 
According  to  Thomson,  it  yields  an  abundance  of  rubber 
of  inferior  quality.  The  leaves  of  5.  verum  are  elliptic, 
oblong,  leathery,  with  many  lateral  veins,  and  are  rounded 
at  both  base  and  apex.  The  leaves  of  N.  jenmani  are 
thinner  and  narrower,  and  the  apex  is  acuminate  with  an 
obtuse  point. — A.  S. 

Batata  and  Guita-Pcrcka ;  Purification  of .    Arends. 

Chem.  Zeit.  1900,  24,  [83],  897. 
Tin:  author  has  carried  out  experiments  to  ascertain  the 
suitability  of  balata  as  a  substitute  for  gutta-percha,  and 
also  as  to  the  use  of  the  cheaper  carbon  tetrachloride  in 
place  of  chloroform  for  the  purification  of  the  two  sub- 
stances. The  following  method  for  the  purification  of  balata. 
is  given:— Commercial  balata  is  cut  into  small  pieces, 
boiled  with  acidulated  water,  washed,  and  dried.  The  dry 
substance  is  dissolved  in  a  mixture  of  equal  parts  of  petro- 
leum spirit  and  carbon  tetrachloride,  the  liquid  allowed  to 
settle,  the  clear  portion  decanted,  and,  after  the  addition  of 
some  water,  the  solvent  distilled  off.  The  residual  purified 
balata  is  freed  from  any  traces  of  the  solvent  still  present, 
then  well  beaten  and  rolled  out.  Gutta-percha  can  be 
purified  in  a  similar  manner,  except  that  the  purified  product 
frequently  requires  to  be  bleached,  if  a  white  preparation  be 
desired. 

The  author  considers  that  balata  can  satisfactorily  replace 
gutta-percha  in  the  preparation  of  traumaticin,  gutta-percha- 
plaster  mulls,  &c.  He  also  draws  attention  to  the  various 
directions  in  which  carbon  tetrachloride  can  be  applied  in 
analytical  practice. — A.  S. 

PATENTS. 

Gutta-Percha ;    Manufacture    of  .      Siemens    Bros. 

and   Co.,   Ltd.,    Westminster,   and   W.   Dieselhorst,  Old; 
Charlton,  Kent.     Eng.  Pat.  25,494,  Dec.  23,  1899. 

It  has  hitherto  been  found  somewhat  difficult  to  dry  gutta- 
percha after  the  preliminary  washing  without  the  use  of  so 
elevated  a  temperature  that  the  material  is  liable  to  be 
injured.  To  overcome  this  inconvenience,  the  gutta-percha 
is  masticated  at  a  more  moderate  temperature  in  a  vessel 
where  a  partial  vacuum  is  maintained  by  means  of  a  pump, 
the  vapours  passing  first  through  a  surface  condenser.  In 
order  to  prevent  any  accidental  contamination  of  the 
gutta-percha  with  the  lubricating  oil  of  the  masticator-shaft 
bearings,  each  shaft,  between  its  stuffing  box  and  the 
masticator  proper,  passes  through  a  catch  vessel,  and  has  a 
circumferential  groove  cut  upon  it.  By  this  device  the  oil 
escaping  from  the  gland  collects  in  the  catch  pit,  for  it 
cannot  pass  the  groove  ;  while  any  guttapercha  working  its 
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_•  the  shaft  also   falls  into  the  pit,  and  cannot  be 
back  into  the  apparatus  bj  the  vacuum. — F.  II.  I.. 

India- Rubber  and  Ontta-Pereka  :   Vroct  tt  for  Producing 

a    Substitute    for .      K.   Zuhl.    Berlin.      Eng.  Bat. 

Od    L  7, 

r.>  imitate  gutta-percha  cA>  2  kilos,  of  paraffin,  <;  kilos,  of 
pitch,  ami  2*5  kilos,  of  Chinese   wood-oil   are   melted  ami 
mixed  together.     I  •  1  kilo,  of  sulphur  chloride  and  after- 
wards 100  grms.  of  powdered  sulphur  are   next  added,  and 
the  whole  is  heated  for  an  hour  to  160    C.      (  B)    2  kilos,  of 
pitch   and   1    kilo,  of  wood-oil    are   heated    together   under 
cover  for  eight  hours  at  280°,  then  vulcanised  with  150  grins. 
llphur    chloride    as    above.       The     material     obtained 
inuee  india-rubber  in  respect  of  durability  and  insulat- 
ing power,  but   is    less  elastic,  and    is   weak  under   torsion. 
•   .Mate  these  defects,  CC  I  100  gnu-,  of  india-rubber  are 
red  in  3oo  gims.  of  molten  naphthalene  at  the  lowest 
ile  temperature,  and  incorporated  with   -too  grins,  of 
■wood-oil  and   700  grins,  of  pitch,  asphalt,  or  the   like;  the 
naphthalene   is  volatilised   by  a  current   of  steam,    an  1   the 
residue  is  vulcam-cd  as  before,     i  l>  I  1  kilo,  of  A  is  dissolved 
in   :t   kilos,  of  naphthalene,  mixed  with  100  grms.  of  india- 
rubber  in  the  same  quantity  of  solvent,  and  the  naphthalene 
removed  with  steam. — 1  ■'.  11.  1.. 

XIV.-TANNING,  LEATHER,  GLUE,  SIZE. 

/,'      and  Tanned  Hid,  i  .•  /'..  of  Spin!  in  the  Removal  of 

Fat  from .     A.   Wunsch.     Ledermarkt,  1900,  [75]  ; 

through  Zeits.  Spiritusind.  1900,  23,  [-17],  429. 

Haw  hides  always  contain  a  large  proportion  of  fat,  which 
ought  to  be  removed  before  tanning,  since  the  mordanting 
and  tanning  liquors  penetrate  better,  and  are  more  easily 
removed  afterwards,  if  the  fat  be  previously  extracted. 
When  benzene  is  used  alone  for  this  purpose  with  wet  or 
dry  hides,  the  penetration  is  less  uniform  and  the  removal 
Eat  is  less  complete  than  when  a  mixture  of  alcohol  and 
benzene  i*  employed.  In  this  case,  not  only  is  fat  recovered 
which  would  otherwise  be  saponified  by  the  alkaline 
depilatory,  but  the  leather  also  is  -otter  and  more  valuable. 

-  aked  hides,  after  having  been  pressed  and  allowed 
to  drip,  are  placed  in  a  wooden  drum,  n  hich  is  mounted  in 
a  somewhat  larger  stationary  cylinder,  which  can  be  her- 
metically closed,  and  in  which,  by  means  of  tooth  gearing, 
the  inside  of  the  cylinder  may  be  made  to  rotate.  When 
the  interior  is  filled  with  B  pack  of  hides,  the  cylinder  is 
closed  and  the  drum  rotated.  At  first,  dilute  alcohol  is 
brought  into  contact  with  the  skins.  This  liquor,  by  suit- 
able pipes,  is  then  drawn  off  and  replaced  by  a  mixture 
of  benzene  and  strong  alcohol,  which  may  be  further 
strengthened  with  more  benzene  if  required.  After  treat- 
ment the  mixture  is  run  off,  aud  the  hides  rinsed  with  a 
little  alcohol. 

The  cylinder  is  now  opened,  and  the  hides,  deprived  of 
fat,  are  taken  out,  and  replaced  by  a  fresh  pack  ta  be 
treated.  The  apparatus  is  fitted  with  the  necessary  feeding 
pipes  from  the  alcohol  and  benzene  reservoirs,  as  also  waste 
pipe-  aud  pressure  valves.  The  benzene,  alcohol,  and  fat 
can  be  recovered  from  the  solutions,  the  former  being  used 
in  subsequent  packs. — J.  E.  I!. 

Brown  Shoe  Calf;  Manufacture  of Leather  Trades 

Bev.  33,  [764],  869. 

Treatment  of  Fresh  Market  Calf. — The  skins  are  thoroughly 

soaked  in  two  or  three  changes  of  clean  water,  and  are  then 

iinicd,  alter  which  they  are  unhaired  and  fleshed,  aud  may 

be  run  through  a  washing  tumbler  in  soft  water  for  about 

an  I  r  leaving  the  washing  tumbler,  they  are  then 

put  into  a  weak  pin  r  at  a  temperature  of  about  35    C,  and 

are  then  passed  on  to  a  strong  puer.     When  sufficiently 

reduced,  they  are  scudded  and  then  drenched,  the  object 

of  tin    drench  being  to  remove  all  traces  of  lime  salts,  to 

m    the   skin,  aud  to  open  it  up  into  proper  condition  to 

ivc   the  tan.     They  are  then  ready  to  be  tanned  in  a 

k  gambier  liquor  of  about  5°  Bk.  [Barkometer] . 


Iu  starting  new  liquors,  one  pint  of  acetic  acid  should 
added  to  the  paddle  for  every  five  dozen  medium  calf  ,-ki 
the  object  of  this  acid  being  to  keep  the  fibres  open. 

The  skins  are  kept  in  motion  in  the  paddle  till  coloui 
off,  and  are  then  put  on  a  horse  to  drip  overnight.  Th 
are  then  placed  in  a  similar  liquor  of  10  Hk..  and  the  pi 
cess  repeated  until  a  strength  of  20:  or  25J  Bk.  is  reach 
when  the  goods  should  be  thoroughly  struck  thlOUi 
They  are  now  introduced  into  a  fresh  paddle  containing 
gambier  liquor  of  -a  Hk.,  to  which  about  2  galls,  a 
oakwood  extract  have  been  added;  aud  the  pi 
tanning  continued  until,  by  the  addition  of  oakwood extr. 
the  strength  registers  3.V  Bk.  The  time  taken  depends  uj 
the  substance  of  the  skin.  After  tanning,  the  skins  shoi 
be  laid  in  pile  to  drain,  aud  then  oiled  with  best  X( 
foundland  cod  oil,  laid  in  pile  for  a  day,  aud  then  hunt 
the  sheds  to  dry. 

Splitting,  Sharing,  Sumaching,  frc. — The  tanned  A 
arc  wet  back,  sammied  until  in  condition  for  shaving,  ot 
stout  enough,  split  with  a  band-knife  splitting  machine, 
splits  being  used  for  waxing  linings.  &r.  After 
they  are  soaked  in  water,  brushed  over  on  the  grain  wit 
soap  solution  (made  up  of  2  lb.  of  soft  soap  and  3  gall- 
hot  water),  then  rinsed  in  a  tub  of  hot  water,  soured 
sulphuric  acid,  and  afterwards  sumached.  The  sumach 
may  be  done  in  a  drum  taking  -2\ — 3  buckets  of  sum 
with  7 — S  pails  of  water,  at  a  temperature  of  50°  C.  ' 
skins  are  run  in  this  for  about  three  hours,  washed 0] 
warm  water,  allowed  to  drain,  aud  then  dried  to  fix 
tannin. 

Dyeing  anil  Finishing. — The  skins  are  now  wetted  b 
put  into  a  paddle  and  dyed,  the  dyeing  generally  beingd 
with  acid  dyestuffs.  Suitable  shades  of  brown  can  be  | 
cured  from  Cuba  aud  Indian  Yellow  R  aud  Fast  Browr 
toned  down  with  blue  or  green.  A  little  sulphuric  acii 
added  to  the  dye-bath  to  develop  the  shade.  After  dye 
the  skins  are  washed  up,  struck  out  on  the  grain  - 
strained  on  boards,  and  dried.  When  dry,  the\ 
moved  from  the  boards,  flamed  to  pattern,  set  out  on  fi 
and  grain,  and  hung  up  in  a  warm  room  or  6hed  u 
thoroughly  dry;  they  are  then  stuffed,  the  first  stul 
being  made  by  boiling  two  medium  sized  cow-heels 
three  hours  in  water,  to  which  are  added  '  lb.  of  1 
moss,  1  pint  of  linseed  oil,  i  lb.  of  Castile  soap ;  i\ 
cool  the  liquid  is  strained  through  calico.  This  sin 
make  from  3  to  3j  galls.  The  stuffing  is  put  on  wit 
flannel  cloth,  rubbed  well  in,  and  smoothed  with  the  hi 
The  goods  are  hung  up,  and  afterwards  receive  a 
coat,  consisting  of  the  same  solution  diluted  to  half  -tret 
with  water.  The  skius  are  finished  by  perching  wil 
moon  knife,  after  which  they  receive  another  coat  : 
stuffing  iu  the  dry  state,  are  hung  up,  brushed  up  wil 
stiff  brush  or  brushing  machine,  and  finished  by  rol  : 
with  a  plain  roller. — J.  G.  P. 

Artificial  Leather;  Process  for  the  Manufacture  of— 
Leipziger  Farber-  u.  Zeugdr.-Zeit.  1900,49,  [12],  45 
Kuiai,    parts   of   grey   wool   and    Italian    hemp  are  it  I 
together,  and  the  sheets  of  felt  thus  obtained  are  wa 
and  dried  and  then  impregnated  with  a  specially  | 
mixture.     This    mixture   contain-    boiled    linseed  oil,  <  '■ 
phony,   turpentine,    glycerin,    and    vegetable    wax.    I 
ingredients  being  heated  together  on  the   water-bath 
the  addition  of  ammonia,  until  a  homogeneous  mass 
a  solution  of  gum  and  a  casein   solution  containing  sod  n 
bichromate  are  then  added,  also  an  antiseptic,  and  mil  il 
colours  according  to  the  shade  required.     The  niixtin 
heated  uutil  it  is  viscous,  and  is  employed  iu  this  cond  u 
for  impregnating  the  felt,  after  which  treatment  the  mat 
is  dried  at  the  ordinary  temperature,  steeped  in  a 
of  aluminium  acetate,  and  finally  dried  by  pressure  bet 
heated   rollers.      The    product   is   stated   to   be   espei 
suitable  for  the  manufacture  of  boot  soles. —  R.  II   B. 

Leather;    The  Dyeing,    Staining,  and  Finishing  of-~ 
M .  C.  Lamb. 

See  under  VI.,  page  41. 
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PATENTS. 

/ .  ither  ,-  Improved  Process  and  Composition  for  Tawing 

Shins    in   the   Manufacture   of  .      G.    W.    Adler, 

Philadelphia,  I  .S.A.    Eng.  Pat  3*,680,  Dec.  12,  1899. 
I'm.  -kins  are  firsl  treated  with   a  solution  of  alnmininm 
and    -odium    chloride;     lifter    which    they    are 
1  tn  treatment  with   sodium   thiosulphate   if  a   fine 
required;  the  goods  are  now  revolved  for  one  hour 
n  the  drum,  in  a  solution   made  by  dissolving  6   ll>.  of 
hrome  alum.  3  lb.   of  sodium   sulphate,  3   lb.  of  sodium 
hloride,   and   \  lb.    of   potassium    or  sodium   acetate  in 
lions  of    water;    these   quantities   being   sufficient 
■  prepared  for  tanning. 
It  i-  claimed  that  by  tins  method  it  is  possible  to  produce 
U  which  possesses  the  qualities  of  a  chrome-tanned 
together  with   the  characteristics   of  an  alum-tawed 
-M.  C.  I.. 

lion  [Tanning  or  Dyeing  Materials,  Sfc.']  ;  Method 
of  .     P.  Gulden.      Eng.   Pat.    16,716, 

See  under  IV.,  page  38. 

{ides  ami  Fibrous   Materials;    Apparatus  for  Treating 

.    .1.  F.  Lester,  Atalanta,  U.S.A.     Kng'  l'at.  17,480, 

i  let.  2.  1900 

in   claim  of  this  it  -  that  the  tanning  or  cleaning 

lay  be  accomplished  without  removing  the  material  under 
i  from  the  chamber  in  which  it  is  placed.  For  the 
pparataa  used  for  such  treatment,  the  combination  is 
aimed  of"  a  suitable  chamber  tor  containing  the  material, 
ii  or  more  independently-controlled  Quid  tanks,  a  supply 
i  pressure  within  the  chamber,  a  valve 

ing   the  supply  of  fluid    to   the    pump,  and   a  vaive- 
ontrolled  discharge-pipe." — M.  C.  L. 


XV.-MANURES,  Etc. 

ection  of  Mineral  Phosphate   in  ■ 
N.  von  Lorenz. 

See  under  XXIII.,  page  69. 


XVL-SUGAR.  STAECH,  GUM,  Etc. 

leetroot   Juices    Krause's    Method   for   Determining    the 

Purity   if  .     H.    Claassen.     Bull,    de    l'Assoc.   des 

Chim.   de    Sucr.    et   de    Dist.    190H,  18,   [4],  250—251. 
From  Centralbl.  Zuckerind.  1900,  [41],  809. 

nr  hydrometer  used  by  Krause  is  graduated  in  two  "ays, 

tie  jiving  the  actual   degree  Brix  of  the  digestion  juice, 

ie  other,  that  of   the  original   juice  of  the   beetroot.     The 

ilculutiou  has  been  established  as  follows: — Since  104-2 

rtus.  of  pulp  contain  4-2  grms.   of  marc,  the   dilution  of 

ie  juice  is   100  grms.  to  400  c.c.     If  the  beetroot  juice  be 

1"    Brix,   the  diffusion  juice  is  2-715.     The   polarisation 

•uud,  relates  not   to  25   grms.    of  beetroot    juice,   but  to 

rms.  of  pulp.     Krause  calculates  thus: — 2-715   x 

25  =2-8288    Brix,  which  corresponds  to  11°  Brix 

f  the  original   beetroot  juice.     The   figure    1 1   of  the  Brix 

therefore  placed  opposite  the  figure  2-S288  of  the 

■r:x  scale  of  digestion  juice. 

The  author,  however,  pronounces  strongly  against  the  use 

t  too  fine  a  pulp,  for  it  is   difficult  to  weigh  exactly,  and 

"iblc  from  froth. 

It  remains  to  be  determined  if  the  duration  of  the  diges- 

on  has  an  influence  on  the  result,  if  the  solid  constituents 

ot   marc   may   not   gradually    dissolve,   and   thus 

rluence  the  readings  of  the  hydrometer,  and   if  there  is 

nersion  of  sugar.     Further,  it  remains  to  be  proved  that 

without  acetate  of  lead  gives  the  same  polarisation 

the  ordinary  method  with  acetate  of  lead.     These  various 

lints  should  be  definitely  fixed  before  the  new  method  is 

lowed  to  make  its  way  into  practice.— L.  J.  de  W. 


Diffusion  Juice  by   thfi  Separation   Process;  Purifica 

of .     A.  V.     Hull,  de  l'Assoc.  des  Chim.    de  Sucr. 

el   de   Dist.    1900.  18,    [4],  252.     From    Die   deul 
Zuckerind.  1900,  [29],  1166. 

Ik  a  preceding  number  of  the  same  journal,  Szyfer  has 
drawn   attention  to    the   purification  of  raw  juice  bi 

proce--  elaborated  bj  Metfcn  for desaccbarifying  molasses. 
In  laboratory  tests  a  snerate  was  obtained  of  96*70  purity, 
leaving  0-65  Of  sugar  in  the  waste  liquors.     On  the  large 

scale,  after  evaporating  the  juice  obtained    by  de nposing 

the  sucrate  «ith  carbonic  acid,  a  syrup  of  purity  96  was 
obtained.  In  another  ease,  on  treating  a  diffusion  juice  of 
purity  88*30,  a  syrup  was  obtained  of  purity  96*61,  and 
;  saline  quotient  53*13  ■  the  exhaustion  of  the  beetroots  bad 
been  pushed  to  the  extreme,  and  the  scums  of  the  decom- 
position of  the  sucrate  still  contained  1-9(1  per  cent,  of 
sugar. 

In  criticising  Szyfer's  experiments,  the  author  states  that 
the  separation  of  sugar  as  saccharate  is  difficult  in  solutions 
containing  more  than  7  per  cent,  of  sugar.  The  idea  of 
applying  the  separation  process  to  diffusion  juice  has 
already  been  entertained  by  Stammer,  but  the  cost,  consider- 
ing the  considerable  quantity  of  lime  necessary,  prohibited 
it-  application  industrially.  Desaccharifying  molasses  bv 
separation  is  practised  in  factories  where  the  tri-saccbarate 
is  used  in  place  of  lime  in  defecating  diffusion  juice  at  the 
first  saturation,  so  that  there  is  no  longer  an  excessive 
consumption  of  lime.  The  conditions  for  properly  c  irryjng 
out  the  separation  have  been  indicated  by  Steffen  in  his 
patents  and  still  hold  good. 

Szyfer  thinks  that  only  7  to  S  of  lime  should  be  used  per 
100  of  beetroots,  but  this  quantity  would  be  too  small  for 
roots  containing  14  to  16  per  cent,  of  sugar,  for  hitherto 
it  has  been  considered  that  80  of  lime  per  100  of  sugar  is 
necessary  to  give  a  satisfactory  result  in  separation.  In  any 
case  8  per  cent,  is  already  three  times  the  amount  actually 
required.  The  cost  of  manufacture  would  be  considerably 
incrcased,  and  the  present  plant  insufficient.  —  L.  J.  de  YV. 

Sugar  Liquors;  Influence  of  Alkalinity  on .     Zscheye". 

Bull,  de  l'Assoc  des  Chim.  de  Sucr.  et  de  Dist.  1900,  i8, 
[4],  254.  From  Die  deutsche  Zuckerind.  1900.  f:iol' 
1194. 

The  principal  cause  of  the  grey  colour  of  sugars  is  the 
solubility  of  salts  of  iron  in  sucro-calcic  solutions  It  is 
advisable  to  saturate  at  the  second  earbonating  to  about 
0-03  of  alkalinity,  calculated  as  lime,  so  as  to  decomposi 
all  the  sucro-calcic  compounds  formed  during  defecation, 
and  to  precipitate  the  iron  salts  which  have  entered  into 
solution.  It  must  also  be  noted  that  the  organic  acids  set 
free  by  sulphurous  acid,  likewise  dissolve  the  iron  in  the 
juice,  and  the  presence  of  small  quantities  of  invert  sugar 
may  have  the  same  effect.  In  any  case  a  certain  alkalinity 
must  be  maintained  at  every  stage.  These  observations  have 
been  confirmed  by  Strandes.  In  a  new  factory  no  -u!- 
phurous  a'  id  is  used,  but  the  lime  is  allowed  time  to  acl 
the  juice,  and  by  boiling  and  agitation,  the  defecation  is 
effected  under  conditions  favourable  to  a  full  purification. 
The  sugars  obtained  are  always  of  a  fine  yellow  colour. 

— L. .!.  de  W. 

Third-Jet   Sugar   and   Molasses;  Composition   of  the   7;- 

soluble   Matter  of .     H.    Pellet.     Bull,    de    l'Assoc. 

des    Chim.  de   Sucr.   et  de  Dist.    19;to,   18     ~4\   l;i3 

194. 

When  molasses  and  solutions  of  certain  sugars  of  low 
quality  are  examined,  they  are  found  not  to  be  absolutely 
clear,  but  the  turbidity  persists  and  does  not  collect  rapidly 
at  the  bottom  of  the  vessel.  This  insoluble  matter  was 
collected  by  filtration  and  analysed. 

Third  jet  sugar  gave  0-264  grm.  of  insoluble  mutter  per 
100  grms.  of  sugar.  After  ignition  there  remained  0*130 
gnu. .  or  about  50  per  cent,  of  organic  matter  as  loss. 

Molasses  gave  a  total  residue  of  0-0467  gnu.  per 
100  grms.  of  sugar,  containing  42  per  ceut.  of  organic- 
mat  I  er. 


I 
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The  mineral  residues  gave  the  following  result'; :  — 
3rd  Jet  Sugar.         Holass 


i  soluble  in  alkalis 

Saml 

Miiur.iM  and  peroxide  of  iron. 

I.U1U' 

Snlphario  acid 

Copper 

Yin  ic  acid,  nil) . 


Ti-7 

5-7 
7(1 

!i-l 

re 

Traces 
0*8 


Nil. 

06 

1-5 

Traces. 


ioo-o 


ioo-o 


It  appears  that  these  insoluble  substances,  apart  from 
organic  matter,  consist  of  silica  soluble  in  alkalis,  which  is 
found  in  the  products  as  gelatinous  silica.  The  com- 
position will  evidently  vary  with  the  method  of  working 
adopted  in  the  sugar  factories,  ami  the  study  of  these 
sits  may  serve  to  explain  many  obscure  facts  in 
manufacture. — L.  J.  de  W 

Sugars    Action   of  Ozone  in   the  Manufacture  of 

Herxog.  Hull,  de  I1  Usoc.  des  Chim.  de  Suer.  et  de  Dist. 
1900,  18,  [4]  i  352—85  I.  from  Die  deutsche  Zuckerind. 
199-0  [30],  1197. 
Visum  an  examination  of  recent  publications  on  the  action 
of  ozoue  on  sugar  and  beetroot  aud  factory  juice,  the  follow- 
ing conclusions  :,re  drawn,  viz.  .—that  the  subject  reqt  ires 
a  more  thorough  study  before  it  can  be  proved  that  there  is 
no  danger  of  destruction  of  sugar;  that  the  influence  of 
ozone  •  I  ctr.'Ot  juice  appears  to  be  directed  to  the 
destruetioi  I  those  constituents  which  give  it  its  charac- 
teristic odour  and  taste;  and  that  there  has  been  no  proof 
of  an  increase  in  the  quotient  of  purity  or  of  a  strong 
decolorisatjon  by  the  action  of  ozone  alone. — L.  J.  de  W. 

Beetroot  Diffusion  Juiee  ;    Warm  Diffusion  and  Warming 

.     M.  Melichar.     Zeits.  Zuckerind.   Uohmen,    1900, 

25,  [1],  8— 15. 
In    criticising   Claassen's    views   on  diffusion,  the   author 
divides  the  heat  into  the    useful  portion  which  is  carried  by 
the  diffusion  juice,  aud  the  lost  heat  which  is  left  in  the 
spent  pnlp  and  waste  waters. 

With  the  high  price  of  fuel  at  the  present  time,  it  is 
desirable  to  consider  whether  diffusion  shall  be  carried 
out  in  the  old  costly  way  as  hitherto,  or  the  so-called  hot 
diffusion  shall  be  adopted,  in  which  the  highest  diffusion 
temperature  is  given  to  the  first  diffuscr  which  is  SUed  with 
fresh  chips 

With  regard  to  the  proposal  to  heat  cooled  diffusion  juice 
with  open  sp^ut  steam  from  the  quadruple  effect,  it  is 
pointed  out  that  there  exist  heaters  with  high  transmission 
coefficient,  which  are  capable  of  readily  heating  the  juiee 
without  dilution  ;  moreover,  diluted  juiee  necessitates  an 
increase  of  surface  of  evaporation  in  addition  to  the  direct 
disadvantage. —  I..  J.  de  W. 

Viffutim  vnd   Massecuites;    Organic   Acids   Ex- 

traded    by   Ether  from .     K.   Andrlik,    K.  Urban, 

and  V .  Stanek.  Zeits.  Zuckerind.  in  Bohmeu,  1900,  25, 
[2],  83—  - 
[a  diffusion  juices  organic  acids  extractive  by  ether  vary 
greatly  in  quantity ;  their  acidity  ranged  from  24  ■  5  to 
'  normal  alkali  per  100  grms.  of  sugar,  mean 
•j:il  c.c.  The  above  figures,  however,  are  not  to  be  con- 
sidered as  limit-.  Of  this  acidity,  oxalic  acid  accounts  for 
Iron    .  :s  c.c,  mean   10-77   c.c,  of  normal  alkali. 

Acids  volatile  with  steam  were  only  present  in  small  quan- 
Bt  to  from    1*4  to  33  c.c.,  mean  1-9  c.c.,  of 
normal  alkali   per  100  gnns.  of  sugar.     Only  a  portion  of 
the  orgai  gets  through  into  the  masseeuite,  num- 

ber- ling  to  from  61  to  14"2  c.c,  mean  9-3  c.c  , 

of   normal  alt  me. I.     Including  the  oxalic  acid, 

68  per  cent.,  or  about  two-thirds,  of  the  organic  acids  are 
uved    by  the  saturation  proci  i     Dg  the  oxalic 

only  rery  small  traces  remain  after  satura- 
tion, 10  ■■'(  per  cent.,  or  about  one  half,  of  the  other  acids 
arc  rcmoi 


The  quantity  of  organic  acids  extractible  with  ether,  varies 
with  the  season;  the  mean  difference  between  the  organic 
acids  of  the  massecuites  of  two  seasons  corresponded  to 
3-8  c.c.  of  normal  alkali  per  Km  grms.  of  sugar.  Apparently 
the  quantity' of  organic  aci  Is  extractible  with  ether  increas  - 
during  the  boiling  of  the  syrups  ;  the  increase  observed  up 
to  the  final  molasses,  corresponded  on  an  average  to  0*52o.c. 
of  normal  alkali  per  1  percent,  of  ash.  The  quantity  of 
volatile  acids  increases  during  saturation  and  evaporation 
up  to  the  first  masseeuite  ;  this  increase  amounted  to  51  per 
cent,  of  the  volatile  acids  originally  present  in  the  diffusion 
juice. — J.  F.  B. 

Filtration    [Sugar]   through  Animal  Charcoal.     F.   Stolle. 

Zeits.   Ver.   deutsch.   Zuekcr  Ind.  1900,    50,   [537 

— S83. 
Ax  attempt  is  made  to  determine  the  quantity  of  the! 
constituents  of  revivified  char  which  are  dissolved  by  varied 
treatment  in  the  filter.  Revivified  char  was  preferred,  since 
the  employment  of  new  char  for  refined  liquor  is  exceptional 
35  kilos,  of  the  char  are  put  into  a  malleable  iron  filter. 
6  ft.  long,  and  washed  with  water  at  30°,  50",  and  80°— -90°  C. 
for  two  days,  samples  being  taken  every  few  hours,  the 
water  having  a  head  of  6  ft.,  and  being  run  at  the  rate  of 
1  litre  in  7  minutes.  In  each  case  both  water  and  char  art- 
analysed.  Previous  to  each  experiment  the  char,  aftei 
fermentation,  is  treated  with  caustic  soda,  then  with  the 
calculated  quantity  of  hydrochloric  acid,  and  with  frequently 
renewed  boiling  water  until  the  washing  water  is  neutral 
It  is  then  passed  through  a  Kluseniaun  washing  machine, 
dried  thoroughly,  and  carefully  burned  at  a  temperature  of 
500'  to  550°  C.,  and  finally  packed  in  the  filter  for  the 
experimental  washing. 

With  water  at  30°  C.,  28  hours  elapse  before  the  water  is, 
free  from  calcium  and  sodium  sulphates  ;  sodium  chloride 
and  carbonate  show  for  some  time  afterwards.  Calciun 
carbonate  begins  to  appear  when  the  sulphate  is  absent 
Calcium  sulphide  could  not  be  detected ;  iron,  only  in  thi 
first  sample. 

With  water  at  50"  C,  sodium  sulphate  disappears  aftei 
8  hours  washing,  calcium  sulphate  after  12  hours,  sodium 
carbonate  after  17  hours,  and  sodium  chloride  after  22  hours 
Calcium  carbonate  begins  to  show  at  the  eighth  hour  anil 
before  the  sulphate  is  absent.  Ammonia,  even  aftei 
12  hours,  can  be  quantitatively  determined,  and  traces  ol 
iron  show  throughout. 

When  water  at  80° — 90"  C.  is  used,  calcium  sulpbati 
sodium  chloride,  and  sodium  sulphate  disappear  aftei 
8  hours,  and  sodium  carbonate  atter  12  hours.  Tie 
solution  of  calcium  carbonate  begins  after  4  hours,  whili 
the  sulphate  is  still  present.  Iron  is  present  in  traeei 
throughout,  and  ammonia  in  measureable  quantities  fo 
12  hours. 

When  steam  was  passed  through,  the  condensed  watei 
showed  the  same  percentage  of  calcium  sulphate  throughoun 
the  experiment,  but  calcium   carbonate  was  not  dissolved 
The  following  table  shows  the  composition  of  the  char :— 


Temperature 
of  Water. 

A. 

B. 

30° 

50°      80"— B0° 

Stent 

6-164 

ip-Ui. 

Sand  and  clay  . 
Calcium  carbo- 

8-140 
0-308 
W28 

tV188 
0-466 
7-J87 

7-080 
0-519 

6-590 

7-032      7'ir,o 
11-330      0-284 
G-590     .  6-570 

Calcium       sul- 
phate. 

Oalcium       sul- 
phide. 

Nitrogen  (Kjel- 
dahl). 

0-0717 

(i-ii.-,:s 

0-009 

0-018      'i-iiin.-i 

0*132 

0'040 

0-0014 

0-0783     0-121 

1-04* 

0-549 

0-82S6 

O-OOO.'i     0*878 

Column  A.  is  new  char  before  use.     B.  the  revivified  chu 
after   being  frequently   used;  this  was  the  char  tal 
the  experiments. — L.  J.  de  W. 

Beet-Molasses ;    Presence   of  Lactic   Acid    in   .    -A 

Schone  and  B.  Tollens.     Zeits.  Yen-ins  deutsch.  Zuckei 
Ind.  1900,  [538],  980—981. 

Since  lactic  acid  is  formed  by  the  action  of  lime  or  stronti 
on  aqueous  solutions  of  cane  sugar  at  100°— 125    C,  tb 
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it-  exists  that  the  acid  will  be  present  iu  beet- 
i  and  this  supposition  the  authors  confirm.  Of  IS 
-ample*  "t  molasses  examined,  eight  contained  lactic  acid 
,n  such  a  quantitj  that  it  could  be  separated  and  converted 
into  lino  lactate,  identified  by  analysis;  in  the  others,  the 
»cid  n  i-  detected  qualitatively.  The  authors  conclude, 
therefore,  that  lactic  acid  is  a  constant  constituent  of 
—  II.  T.  P. 

Can*    Sugar  :   Action    of   Stronlia    upon    Solution!    at 

|J5°_128C    ('..    of  .     A.    Schone    and    13.    Tollens. 

Zeita.  Verein8  deutsch.  Zucker-Ind.   1900,   [588],  978 — 

thors  have  carefully  examined  the  changes  occurring 
saccharose  solution  is  heated  with  strontia,  under 
pressure  at   125° — 128°  C,  and  find,  that  although  small 
ous  of  lactic  acid  ami  other  decomposition  products 
are  formed,  no  trace  of  rallinose  is   produced.     The  same 
csult  lias  already  been    shown  to  obtain   when   cane  sugar 
tolutions  arc  heated   to  100    C.  with  lime  or  strontia.     It  is 
viiclndcd,  therefore,  that    the    rarfinose   present    in    beet- 
pre-exists  in  and  is  wholly  derived  from  the  beet, 
,nd  is  not  formed  during  the  manufacturing  process. 

—II.  T.  P. 

PATENTS. 

iuyar;    Method  and    Apparatus  for    Itefininy .       J. 

Robin-Langlois,  Paris.     Kng.  Pat.  23,134,  Nov.  20,  1899. 

'his  invention  consists  of  devices  for  quickly  refining 
ugars  by  taking  them  in  the  raw  and  crystallised  state  and 
hen  washing,  Uirbining,  drying,  and  grinding,  for  the 
,urpose  uTation  into  a  pasty  mass.     The  claims 

re  for  apparatus  fi  t  carrying  out  the  different  processes. 

—J.  L.  B. 

Hiccharinc  and  other  Crystallisable  Liquids;  Concentra- 
tion and  Crystallisation  of .    Process  and  Apparatus 

for  .  J.  McNeil  and  C.  McNeil,  Govan,  Lanark- 
shire. Ellg.  Pat.  23,598,  Nov.  27,  1899. 
he  crystallisation  of  saccharine  and  other  crystallisable 
orations  is  carried  out  in  a  series  of  vessels  all  working 
nder  diminished  atmospheric  pressure  and  heated  by 
xhaust  or  low  pressure  steam.  The  first  vessel  works 
itermiuently  by  drawing  in  charge  after  charge  of  the 
quid  to  be  treated,  bringing  each  to  a  hot  saturated  con- 
ition,  then  forming  the  grain  and  dropping  it  into  a  vessel 
laced  underneath.  From  this  receiver  the  mass  is  drawn 
p  to  the  second  vessel  in  the  series  and  some  syrup  or 
hick  juice  is  run  in  to  increase  the  size  of  the  grain.  The 
lass  then  passes  into  the  third  vessel  where  more  syrup  is 
dded,  this  process  being  continued  throughout  the  series. 

—J.  L.  15. 

XVII-BREWIM.  WINES,  SPIRITS,  Etc. 

Glycogen   in    Yeast ;  Appearance  and  Disappearance  of 

.     R.  Meissuer.     Centralbl.   Bakteriol.  (II.   Abth.), 

1900,6,   517;  through   Woch.  fur  Brau.  1900,17,  [45], 
6G9— 07O. 

Vciutmann  observed  in  certain  cases  of  fermentation  of 
vine  musts  that  the  carbonic  acid  evolved,  was  in  excess  of 
he  amount  calculated  from  the  sugar  consumed.  This  was 
loticed  especially  in  the  later  stages  when  the  fermentation 
ivas  of  protracted  duration.  He  attributed  it  to  the  con 
jumption  by  respiration  of  the  reserve  materials  of  the 
■  cast:  glycogen  and  fat.  In  1895,  Will  studied  the  forma- 
;ion  of  glycogen  in  the  yeast  cell  under  favourable  nutrition 
;ind  its  disappearance  during  auto-fermentation.  Laurent 
ound  that  the  glycogen  might  amount  to  32  •  58  per  cent, 
if  the  dry  Bubstance  of  the  yeast.  Lindner  has  observed  the 
formation  of  glycogen  at  the  expense  of  other  dead  cells. 
The  author  rinds  that  the  dilute  solution  of  iodine  often 
>uly  gives  a  yellow  coloration,  and  recommends  a  solution 
"Maiuing  -Ju  parts  of  potassium  iodide  and  7  parts  of 
adine  in  100  of  water  ;  this  gives  a  sharp  and  rapid  colora- 
ion.  The  reaction  was  obtainable  in  the  case  of  yeast  from 
uast  cultures  22  hours  old,  even  with  daughter  cells  having 
diameter  one-fifth  of  that  of  the  mother  cells ;  younger 


buds  only  showed  a  yellow  coloration.  Some  races  only 
gave  the  brown  reaction  after  some  time  ;  others  -howed  it 
immediately  after  the  first  yellow  coloration.  The  author 
confirms  the  observation  of  Will  and  Lindner  that  the 
distribution  of  glycogen  is  very  irregular.  During  the 
secondary  fermentation,  glycogen  was  still  detected  after 
some  time,  both  in  quiescent  and  fermenting  cells.  Iu 
wine  fermentation  the  quantity  of  glycogen  is  greatest  at 
the  end  of  the  primary  fermentation,  after  which  it  gradually 
decreases.  Whilst  still  a  fair  amount  of  sugar  is  un- 
fermented  a  number  of  the  cells  pass  into  the  quiescent 
stage  and  lose  some  of  their  glycogen  ;  this  change  is 
recognised  by  the  granular  structure  of  the  cell  contents 
and  the  shrinkage  of  the  cells  ;  the  quiescent  cells  are  less 
resistant  to  iodine,  aud  give  the  glycogen  reaction  at  once. 
The  rate  of  disappearance  of  glycogen  varies  with  different 

I  races  ;  some  cells  containing  glycogen  are  found  even  iu 
starved  deposits.     It  does  uot  do  to  wait  for  the  disappear* 

j   ance  of  all   the  glycogen  before  separating  the   yeast  from 

|  the  wine.  The  production  and  consumption  of  glycogen  in 
the  cells  may  proceed   simultaneously.     The  author  regards 

I  the  glycogen  as  a  "transitory"  reserve  material  which 
secures  a  constant  supply  of  sugar  for  the  yeast,  and  aids  it 

[   in  its  struggle  for  existence. — J.  F.  B. 

Zymase  from  Sterilised  Yeait.  E.  Buchner.  Ber.  1900, 
33,  [17],  3307— 3310. 
The  author  has  amplified  his  previous  observations  on  the 
preparation  of  active  zymase  extracts  from  yeast  previously 
dried  and  sterilised.  Bottom-fermentation  beer  yeasts  were 
carefully  dried  at  a  pressure  of  30  mm.,  at  temperatures 
ranging  from  35°  to  100°  C.  The  dried  yeasts  were  then 
subjected  to  the  action  of  dry  heat  in  a  current  of  hydrogen 
for  a  considerable  time,  namely,  for  from  8  to  10  hours,  at 
temperatures  ranging  from  95°  to  110°  C.  To  meet 
possible  objections,  all  the  preparations  were  then  tested  for 
sterility  by  careful  observation  of  their  behaviour  in  beer 

i  wort  for  three  weeks.  All  the  preparations  having  been 
proved  sterile,  they  were  then  extracted  by  trituration  with 
a  10  per  cent,  solution  of  glycerin  in  water,  with  the  aid  of 
sand  and  kieselguhr.  After  pressing,  extracts  were  obtained 
which  were  still  active  to  an  extent  varying  from  one  quarter 
to  one  half  of  the  activity  of  the  extracts  prepared  from  the 
fresh  yeast.  Thus  a  considerable  quantity  of  active  zymase 
was  recovered  in  spite  of  the  high  temperature  and  the  loss 
of  zymase  attendant  on  the  manipulations  and  imperfect 
solubility  in  the  dry  state.  To  the  author's  mind,  the  abovo 
results    conclusively   dispose    of   the   theory   advanced   to 

I  explain  the  fermentative  activity  of  his  extracts  by  the 
presence  of  living  protoplasmic  residues. — J.  F.  B. 

"Zymase,  Buchner' s" ;  liemarks   on  the  Paper  by  Mae- 

fadyen,  Morris,    and  Rowland  on  .     E.    Buchner 

Ber.  1900,  33,  [17],  3311—3315. 

The  author  considers  that  several  points  in  the  paper  by 
Macfadyen,  Morris,  and  Rowland  (this  Journal,  190U,  1 127), 
dealing  with  the  preparation  aud  properties  of  expressed 
extracts  from  English  top-fermentation  beer  yeasts,  are 
open  to  criticism.  In  the  first  place,  the  bibliography  of 
the  English  authors  is  not  quite  complete,  no  notice  bein»- 
taken  of  Lange's  work  on  top-fermentation  distillery  yeasts 
(this  Journal,  189S,  779),  amongst  others.  Certain  apparent 
discrepancies  are  found  in  regard  to  the  relative  effect  of 
the  extracts  on  different  sugars.  In  some  cases  glucose  is 
fermented  twice  as  strongly  as  maltose,  and  in  other  cases 
the  relations  are  exactly  reversed  j  the  only  difference  in 
the  extracts  producing  these  results  lies  in  the  age  of  the 
yeast  before  extracting.  Again,  in  regard  to  the  action  of 
antiseptics,  discrepancies  of  a  similar  nature  are  noticed ;  in 
some  cases  toluene  has  a  greater  retarding  effect  than 
thymol ;  in  others,  thymol  is  more  inhibitive  than  toluene. 
Buchner  commeuts  on  the  general  weakness  of  the  fer- 
mentative power  of  the  extracts  prepared  by  the  English 
authors;  very  few  samples  were  as  active  as  Buchner'n 
extracts,  whilst  many  possessed  less  than  half  the  normal 
activity.  It  is  also  pointed  out  that  with  concentrations  of 
sugar  below  20  per  cent.,  such  as  were  largelv  used  by  the 
English  authors,  the  mere  addition  of  thymol  is  not  sufficient 
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to  suppress    tlu'  activity  of    micW-orgaoisms.     Top-fer- 
mentation yeasts  are  always  more  or  less  impure,  and  with 

loir  concentrations  of  sugar, the  authors'  results 

\itiated  in  the  absence  of  proof  of  the  sterility  of  theii 

liquids.     Finally,  Buchner  refers  to  one  of  his  former  papers 

(this  Journal,  1899,  "76)  on  the  question  of  the  so-called 

■  ^fermentation "  of  the  extracts.     In  that  case  he  bad 

determined  the"  auto-fermentation  "  ii  of  Munich 

,  no*  gives  results  of  experiments  with  Berlin 

yeast     The  quantity,  of  gas  evolved  bj  the  latter  without 

addition  of  sugar  is  somewhat  higher  than  in  the  ease  of  the 

Munich  extracts,   probably   owing  to  a  higher  content  of 

r  exceeds   to  per  cent,  of  the  total 

quantity  of  gas  evolved  when   sugar  is  added.     The  very 

quantities  of  gas  evolved  by  the  extracts  from  the 

English  yeasts  without  sugar  maybe  due  to  glycogen,  or 

\,r\  probabbj  to  the  activity  of  bacteria. — J.  F.  B. 

•     Buckner's    ";     Enzyme    Theory     versus 

Plasma  Theory.     Windisch.    Woch.  far  ISrau.  1900, 17, 
[46],  G81 — G8-J. 

mm  itng  to  the  discussion  on  the  paper  of  Macf.idyen, 
Morris,  and  Rowland  (this  Journal.  1900,  1127).  the 
author  first  remarks  on  the  extreme  difficulty  at  first 
experienced  in  preparing  active  yeast  extracts.  The  very 
erratic  results  might  he  explained  by  assuming  that  zymase 
is  not  secreted  and  stored  up  in  large  quantities,  bnt  is  only 
formed  when  there  is  work  for  it,  that  is,  under  the  stimu- 
lative influence  of  the  presence  of  sugar.  When  the  yeast 
is  removed  from  the  fermenting  liquid,  the  small  quantity 
of  zvmase  would  be  rapidly  digested,  and  no  more  would 
he  formed.  Bottom-fermentation  yeasts  are  always  fully 
immersed  in  the  saccharine  medium,  and  are  kept  at  low 
temperatures.  Top-fermentation  yeasts  arc  exposed  to  the 
air,  and,  owing  to  their  position  at  the  surface  of  the  liquid, 
they  are  not  in  constaut  contact  with  saccharine  wort  ; 
moreover,  at  the  high  temperatures  employed  in  English 
breweries,  they  are  far  more  susceptible  to  the  action  of  the 
proteolytic  enzyme.  The  author  quotes  numerous  instances 
in  nature  where  the  secretion  of  an  eDzyme  is  determined 
by  excitement  due  to  the  presence  of  the  particular  sub- 
stance which  it  attacks,  e.g.,  the  animal  digestive  enzymes, 
i*cc.  Lauge's  work  showed  that  the  extracts  from  top- 
fermentation  distillery  yeasts  were  less  active  than  those 
from  bottom-fermentation  brewery  \  easts,  and  also  contained 
less  nitrogen.  How  far  the  weaker  activity  of  the  extracts 
from  top-fermentation  yeast  depends  on  the  particular 
conditions  of  growth  outlined  above  remains  to  he 
investigated. — J.  F.  I!. 

Aspergillus  Niger ;  The  Proteolasi  of .    //.     O.Mal- 

fitano.     Ann.  de    I'lnst.  Pasteur,   1900,14,60;  through 
Woch.  fur  Bran.  1900, 17,  [46],  690. 

The  enzvme  has  the  character  of  a  proteolytic  diastase, 
very  similar  to  papain  and  the  proteolytic  enzyme  of  malt. 
It  acts  upon  gelatin,  nucleoproteins,  globulins,  and  albu- 
minates, but  it  only  attacks  albumin  if  the  latter  has 
undergone  a  previous  decomposition,  since  it  cannot  dissolve 
coagnluted  albumin.  The  particular  reaction  of  the  medium 
most  favourable  to  it-  activity  is  that  of  neutrality  towards 
Methyl  Orange,  that  is, acidity  due  to  acid  phosphates. 

—J.  F.  B. 

/  lotion    Vols    [Distillery']:   Tin    Coating  far  . 

G.  Heinzelmann.     Zeits. SpiritusincL  l9oo,  23,  [48],  438. 
his  Journal,  1900,  839  and  761.) 

FcBTHSB  evidence  is  now  to  hand  that  the  tarring  of  the 
rats  inside  can  be  effected  without  any  damage  to  the 
course  of  fermentation,  and  to  the  use  of  the  more 
-olid  matt  -pent  wash   as    fodder.      A  good  way 

of  applying  the  tar,  SO  as  to  avoid  any  subsequent  ill  effects, 
nse  >t  boiling.     At  the  end  of  the  season,  when  the  vats 
have  dried,  a  coat  of   boiling  coal-tar  is  given  ;   it  is  allowed 
to  remain  a  fortnight   before   applying  I   coat.     In 

this  nay  sufficient  time  is  afforded  before  the  next  season 
fr-r  the  coating  of  tar  to  become  perfectly  hard  and  harmless. 


Tar  should  certainly    never   be   applied    short!}    before  tl 
vats  are  required   for  use.     The   removal   and   osidation 
the   objectionable  volatile  constituents  of  the    tar   ate    001 
siderably   facilitated  by   its  application  whilst  boiling;  tl 
boiling  tat  also  penetrates  the  wood  more  readily. 

The  main  object   in    tarring  the  vats   i<   to  dispensi 
the   trouble   of     having    to    lime     them    every   time    aft 
emptying,  and   it    is    sufficient    to  wash    them    with  war 
water,   finishing   up   with    a    thorough    brushing.     But  tl 
latter  operation  i-  sometimes  omitted  by  the  workmen,  ani 
since    it   is  absolutely  essential,  it    is    best   to  sprinkle  tl 
tarred   vats  with   lime,  and   then  insist  on  its  being  brash. 
off.     The  use  of  lime  is  an  additional  safeguard,  as  growl 
of  moulds  can  occur  even  on  tarred   surfaces.     Moreovi 
the  use  of  lime  destroys  the  organisms  which  have 
on  the  copper  cooling  worms,  and  which  are  not  n 
by  the  hose  alone. — J.  F.  15. 

Potato  Spirit  from   the  Mashing  Space  ;   High  Yield* 

.     Schirmann.     /cits.   Spiritusind.   1900,   23,    [4f 

438. 

The  author  complains  of  the  large  number  of  fraudule 
processes  purporting  to  give  higher  yields  of  spirit  p 
cent,  of  the  mashing  capacity.  Whilst  not  denying  tli 
yields  of  12  per  cent,  and  more  can  be  obtained  with  go. 
materials  and  up-to-date  plant,  he  holds  that  those  peof 
who  state  that  high  yields  should  be  the  rule  and  not t 
exception,  do  so  out  of  ignorance. 

In  obtaining  a  high  yield,  the  first  question  that   arises 
whether   it    is   obtained    economically,  and  without  a  grt 
waste  of   starch.     Whilst   frequently  obtaining  a  yield 
12  per  cent,  from   his  mashing   space  with  good   potato, 
the   author   also   very   often   has   the   greatest   trouble 
getting  9-.i  per  cent,  with  potatoes  poor  in  starch. 

It  is  more  important  to  utilise  the  whole  of  the  r; 
material  efficiently  than  to  obtain  high  yields  at  a  lo 
Concentrated  mashes  are  frequently  difficult  to  attenui 
down  to  the  lowest  gravity  (less  than  1 '  Balling  is  oft 
demanded),  on  account  of  certain  properties  and  constituei 
of  some  kiuds  of  potatoes. — J.  F.  B. 

Fermentation  Gases  ;   Utilisation  in   the  United  State> 

.     H.  Medinger.     Woch.  fur  Brau.  1900,  17,  701 

702. 
Is  the  Milwaukee  breweries  the  methods  of  Schlitz  a 
Pabst  are  in  use.  Fermentation  is  carried  out  in  t 
settling  tank  (capacity,  320  hectolitres)  and  in  fermenti 
vats  (capacity,  110 — 120  hectolitres).  The  vats  arc  pi 
vided  with  two  openings,  one  carrying  a  pipe  for  conducti 
the  gas  to  a  receiver,  and  the  other  for  introducing  I 
yeast  and  other  manipulations  ;  sometimes  an  observati 
glass  is  also  provided. 

The  wort  is  made  from  malt,  with  maize  or  rice  adjunct 
it  comes  from   the  brewing  house   into  a  collecting  tank  ; 
I   then    passes    through    the   coolers   into   the    settlin 
Here  it  is    pitched   with   yeast  and   aerated   four  times 
36 — 48    hours    for   five    minutes   with   filtered    air.      T 
further  fermentation  is  conducted  in  the  fermenti 
in  which  the  wort  is  cooled,  sometimes   as  low  as  l-S   I 
and  remains    Hi — 14   days   without  aeration.     The  gas 
collected  from  both  the   settling   tank  and  the   fermentii 
vats.      The  covers   of   the    vats   are   kept    saturated   H 
water   to   prevent   shrinkage  of  the   wood.     In   sonic   .V 
England     breweries   the   gas    is    freed    from   bad-smelli 
impurities  and  pumped  into  the  I.ager  vats  under  | 
whereby,  it  is  said,  the  ripening  of  the  beer  is  consideral 
haste I. 

Wittemann,  of  New  York,  has  introduced  a  process  whi 
is  said  to  work  very  well :  the  gat:  flows  at  a  pressure 
about  f  lb.  per  sq.  in.  into  a  carbonic  acid  factory,  whi 
it  is  treated  by  a  special  process  and  compressed.  In 
Calif ornian  brewery  the  gas  is  used  without  purification  I 
gassing  the  beer,  but  the  latter  has  not  a  good  flavoi 
I  In-  collection  of  the  gases  of  fermentation  is  especia 
advantageous  to  those  breweries  which  cask  their  hi 
under  pressure  before  bottling.  The  cost  of  the  Americ 
|   method  is  not  great ;  in  one  case  known  to  the  author,  t 
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,i  cost  525/.,  and  was  borne  bj  the  carbonic  .n-id 
a  tory,  the  cost  of  (he  gas  to  the  brewery  being  reduced 
.twentieth. — J.  1".  B. 

Welilriota  [Raffinose']  ■  Is  "  Special  Enzyme  required  for 

Hydrolysis,  by  Micro-organisms  of .'      A.  Bau. 

h.fur  Bran.  1900, 17,    17],  G98. 

Is   their  paper  on  certain  species   of    Amylomyces    (this 

rournal,  1900,  1198),  Sitnikoff  and  Rommel  suggest    that, 

■    is  fermented  but  raffinose  is  not  hydrolysed  by 

the  species,  this  sugar  may  require  the  presence  of 

rme  for  its  hydrolysis.     The  author  points  out 

hat  those  species  which  did   not  hydrolyse  raffinose  also 

aid  no  effect  upon  cane  sugar,     lie  lays  great  stress  on 

be  close  analogy  between  the  nature  of  the  attachment  of 

lie  fructose  group  to  the  melibiose  residue  in  raffinose  and 

the   fructose   and   glucose   croups   in    cane  sugar. 

loth  lugars   are   non-reducing,  and  both   are   very   easily 

plit  up   by  weak  acid"  into  reducing  sugars  ;    and,  since 

proposed  the   formula    C6H„05 — O — C,IlM(i,   for 

[ar,  the   author  thinks  that  a  similar   argument   will 

the   connection  of  fructose  to  melibiose  to  form 

i    H  ,ii. — ()— C,;[I;,()W.      The  author  grants 

hat  the  anhydride  linkage   between  the  glucose  and  galac- 

M   groups   of  melibiose   is   of  quite  a  different  nature; 

lelibiose  is  only  split    by  strong   acids  (mineral  acids   and 

xalic),  and   requires  the   presence   of  a   special   enzyme, 

lelibiase,  for  its   hydrolysis  before  fermentation.      But  he 

olds    that    the   ordinary   cane-sugar   enzyme,  invertase,  is 

ifficdent  lor  the  resolution  of  the  simple  — () —  connection, 

nd  that,  whenever  invertase  is  present,  raffinose  [melitriose] 

split  up  into  fructose  and  melibiose. — J-  F.  B. 

nvertin  or  Invertase  in  Grapes;  Presence  of .     V. 

Martinand.     Comptes  Rend.  131,  [20],  808— 810. 

he  must  of  grapes,  made  after  careful  cleansing  and 
erilising  of  their  outer  surface,  was  found  to  contain 
ivertase,  which  was  identified  by  the  temperature  of  its 
taximum  activity,  and  by  the  influence  of  acetic  acid  on 
tat  activity.  Unit  quantity  (that  capable  of  inverting 
'2  am.  of  sucrose  in  an  hour,  at  56  C,  in  presence  of  \ 
per  cent,  of  acetic  acid)  was  contained  in  from  ,'-  to 
the  must  of  various  grapes.  The  same  amount  was 
>und  in  the  extract  from  2"5grms.  of  fresh  vine  leaves. 
'he  amount  in  the  grape  is  more  than  enough  to  invert  all 
ic  sugar  it  contains.  When  the  invertase  in  the  must  is 
estroyed  by  heat,  the  wine  formed  from  it  contains  prae- 
iilly  no  invertase.  while  that  made  from  the  fresh  must 
intains  it  in  considerable  quantity.  Invertase  in  wine, 
ten,  comes  as  a  rule  from  that  in  the  must,  Dot  from  the 
rut-anting  yeast.  This  diastase  does  not  oxidise  so  readily 
s  some  others,  for  it  is  contained  in  considerable  amount 
i  the  must  made  from  currants  which  have  been  allowed 
i  take  up  again  their  uatural  water  by  soaking,  while  the 
vidising  diastase  contained  in  the  fruit  is  oxidised  and 
■siroved  in  the  drying  process.  Invertase  disappears 
together,  however,  in  the  oxidising  disease  of  "  casse,"  as 
ell  as  in  the  mierobian  diseases  known  as  "  tourne  "  and 
pousse." — J.  T.  D. 

InterScan  Wines  .-  Composition  of .     \V.  D.  Bigelow. 

l'.S.  Dept.  Agric.  1900,  Bulletin  Xo.  59. 

uts  bulletin  contains  tables  giving  the  results  of  analyses 
i  si.')  samples  of  American  wines  of  known  origin  from 
te  various  wine-producing  States.  The  largest  number  of 
•  relate  to  the  wines  of  California,  the  material  from 
te  other  States  being  as  yet  rather  meagre.  For  purposes 
f  comparison,  the  reports  of  the  German  "  Weinstatistik 
ommission "  are  quoted  on  the  subject  of  European 
ines. 

Alcohol. — The  American  wines  generally  contain  a  higher 
ercentage  of  alcohol  than  the  European  ;  this  is  especially 
;••  ease  with  the  wines  produced  in  the  warmer  parts  of 
alifornia.  Fermentation  does  not  yield  more  than  14-5 
rnis.  of  alcohol  per  100  c.e. 

Glycerin. — Unfortunately  many  of  the  analyses  of 
merican    wines    do    not  include  determinations"  rf    the 


glycerin;    the    results    obtained     raoged   from    0-168 
1-083   -nil.   per  100  c.c.    The  German  author!) 

limits   from   ill    to   1-0  grm.  per   100  c.c,  with    exti 
cases    of    0'2   and    1  ■•■>'.!   in   rare   instances.      The   glycerin 
content  of  American  wines,  so  far  as   has  been  determined, 
is  lower  than  that  of  European  wines. 

Glycerin  to  Alcohol  Ratio. — This  ratio  is  nidered  of 

great  importance  in  judging  the  purity  of  wine.  The  later 
German  statistics  put  this  ratio  at  from  G  to  11  pans  of 
glycerin  per  100  of  alcohol.  The  glycerin-alcohol  ratio  of 
American  wines  of  known  purity  often  falls  below  the 
minimum  limit  of  6  per  cent. 

Sugar-free  Extract.— This  is  got  by  subtracting  the 
sugar,  —0*1  grm.,  and,  in  the  case  of  plastered  wines,  tin- 
potassium  sulphate,  —  0-1  grm.,  from  the  grins,  of  total 
extract  per  loo  c.c.  According  to  the  later  opinions,  the 
minimum  limit  should  he  1'6  grm.  per  100  c.c.  for  whit, 
wines  and  1-8  for  red  wines  in  Europe.  For  Californian 
wines,  Curtis  puts  the  average  extract  at  2*90  for  red  wines 
and  20  for 'white  (six  months  old),  or  2'65  for  red  and 
1  ■  75  for  white  (two  or  three  years  old).  He  regards  with 
suspicion  a  red  wine  lying  outside  the  limits  2'4 — :J'25  and 
a  white  wine  outside  1 -5 — 2-4  grms.  of  sugar-free  extract 
per  100  c.e. 

Ash. — The  German  commission  puts  the  limits  of  ash 
between  0-44  and  0-11  grm.  per  100  c.c,  regarding  with 
suspicion  anything  less  than  0-14  or  more  than  0'85.  The 
American  wines  answer  to  this  specification,  and  the  same 
standards  may  be  applied.  Curtis  gives  the  average  ash 
contents  of  American  wines  as  0-^8  grm.  per  100  c.c  for 
red  and  0-21  for  white  wines. 

Extract  to  Alcohol  Ratio. — This  ratio  is   used  as  a  test 
;     for  the  fortification  of  wine  by  added  alcohol  or  its  dilution 
with  water.     This  ratio  is   not  included  in   the   tables  for 
American  wines  in  this  bulletin. 

Total  Acid. — The  acidity  of  European  wines  lies  between 
0'4  and  1-5  grm.  per  100  c.c,  calculated  as  tartaric 
The  acidity  may  vary  during  ageing.  The  acidity  of 
Californian  wines  (six  mouths  old)  averages  0*525  grm. 
per  100  c.c  for  red  and  0-570  for  white:  less  than  0-450 
is  suspicious. 

Volatile  Acid. — The  high  volatile  acidity  of  American 
wines  is  undoubtedly  largely  due  to  imperfections  in  the 
methods  of  fermentation.  Hut  it  is  very  probable  that 
with  equal  perfection,  the  volatile  acids  of  American 
wines  would  still  be  higher  than  in  European  wines.  For 
Californian  wines  up  to  three  years  old,  Curtis  proposes 
a  volatile  acidity  of  0-14  per  cent.,  as  against  the  German 
maximum  of  0-12  per  cent.  There  has  been  a  great 
improvement  as  regards  volatile  acids  in  American  wines 
in  recent  years. 

Reducing  Sugar. — Imperfect  fermentation  also  accounts 
for  a  high  percentage  of  reducing  sugar :  for  this  reason 
American  dry  wines  often  exceed  the  0-1  grm.  per  100  c.c. 
which  is  regarded  as  the  standard  for  European  wines. 

Plastering  is  of  rare  occurrence  in  American  wines. 

The  remainder  of  the  bulletin  contains  full  descriptions 
of  the  analytical  methods  employed  and  the  tests  for  the 
detection  of  various  preservatives.— J.  F.  B. 


"  Saccharin "    in    Wine    and    Beer    in    the   Absence   of 
Salicylic  Acid  ;  Detection  of .     F.  Wirthle. 


See  under  XXIII., 


page 


Yeast  from  Grain  Distilleries ;  Classification  as  a  Food- 
stuff and  Examination  of .     S.  Rohu. 

See  under  XVIII.  A., page  58. 


Methyl  Alcohol  in  Mixtures  ;  Detection  of . 

S.  P.  Mulliken  and  H.  Scudder. 


See  under  XXIII.,  page  71. 
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XVIII -FOODS;  SANITATION;  WATER 
PURIFICATION.  &  DISINFECTANTS. 

(4.)— FOODS 

M.r  The  Fan*  Value  of .    L.  Fttnt. 

Chem.  Zeit.  190O,  24,  994  —  995. 

made  by  lir.mii. 
the  true   nutritive 


from  Gram  Distilleries:  Classification  as  1 
stuff  and  Examination  of .    S.  Eohn.   Zeita 


Afibb  reviewing  the  various  statements 
Bdmer,  and  others,  concerning 

of  meat  extracts,  the  author  comes  to  the 
conclusion,  already  generally  accepted,  that  the  proportion 
of  albnmoses,  peptone-,  and  albumins  in  the  extracts  is  too 
small  to  sive  any  food  value  to  the  same. 

The  amount  of  extract  usually  taken  is  too  small  to  have 
any  but  a  stimulative  effeet.  —  \V.  P    V 

as  11  Food- 
.  I  titers. 
Nahr.  uud  Genussmittel,  1900,  3,  [>0,  756—763. 
Br  a  recent  enactment,  pressed  yeast  for  bakers'  use  has 
been  brought  under  the  foodstuff  laws  in  Germany.  It 
must  be  the  pure  product  of  the  fermentation  of  grain,  and 
must  not  be  mixed  with  potato  flour  nor  with  beer  yeast. 

Detection  of  Potato  Flour. —  For  small  quantities,  up  to 
■'  per  cent.,  the  best  means  of  detection  and  estimation  IS 
the  microscope.  With  higher  proportions,  the  granules 
cannot  be  counted  with  sufficient  accuracy  to  give  reliable 
results.  One  or  two  jer  cent,  of  potato  flour  does  not 
necessarily  indicate  wilful  adulteration,  as  the  yeast  may 
becom.  contaminated  to  this  extent  by  using  the  presses, 
■  :■  other  purposes.  There  is  as  yet  no 
really  "ood  method  for  the  quantitative  estimation  of  starch 
in  yeast  j  the  author  suggests  that  an  iodine  colorimetrie 
method  or  a  saccharification  method  might  be  worked  out 
successfully.  . 

Detection  of  Beer  Yeast.— An  expert  has  no  difficulty  111 
distinguishing  grain-fermentation  yeast  from  beer  yeast 
when  both  are  pure,  either  by  taste  or  by  the  small  black 
specks  of  hop  resins  present  in  the  latter.  But  to  determine 
the  composition  of  mixtures  is  a  very  difficult  matter, 
especially  when  the  proportion  of  beer  yeast  is  less  than 
■2:,— 311  per  cent.  The  only  chemical  test  is  the  behaviour 
towards  ratiinose  (Ban,  this  Journal,  1898,937).  Beer 
yeasts  of  the  bottom-fermentation  type  ferment  this  sugar 
completely,  whilst  the  top-fermentation  distillery  yeasts 
convert  it*  into  melibiose.  By  this  test  the  detection  of  less 
than  20  per  cent,  of  beer  yeast  could  only  be  effected  by 
very  careful  comparative  fermentations;  moreover,  the 
author  has  often  met  with  distillery  yeasts  which  ferment 
raffinose  compkt.lv  but  slowly.  Microscopic  examination 
is  useless  for  the  detection  of  beer  yeast  in  distillery  yeast, 
owinc  to  the  nnmerons  variations  of  both  kinds. 

Detection  of  Molasses  Yeast.— The  detection  of  yeast 
derived  from  molasses  fermentation,  when  mixed  with  that 
of  grain  fermentation,  is  practically  impossible.  Even 
experts  are  unable  to  distinguish  with  certainty  between  the 
two  kinds  in  the  unmixed  state.  Since  the  number  of 
pressed  yeast  factories  working  molasses  is  very  small,  the 
Government  must  resort  to  official  supervision  if  it  desires 
to  control  the  -ah-  of  this  kind  of  yeast. 

Testing  the  Fermentative  or  Working  Power  of  Yeast. — 
There  is  no  absolute  measure  of  the  fermentative  pow.  1  of 
yeast;  the  most  general  method  of  testing  is  that  of 
Hayduck  and  Meissl.  The  tests  vary  in  different  factories 
and*  have  only  a  relative  value,  depending  entirely  on  the 
conditions  of  manufacture  and  employment. 

best  fermentative  power  are  not  always 
those  most  suitable  for  bakery  purposes,  and  official  tests 
are  hardly  called  for. 

mnual  production  of  pressed  yeast  in   Germany  is 
21  million  kilos,  from  'J."j4  distilleries.— J.  F.  B. 

,,       ...  lificial  Colouring  of .     Pum  and  Micko. 

Inter-.   Nahr.   uud   <  lenussniittel,  1900,   3,  [H]> 
-785. 
Tin:   authors   contradict   a    statement  made   by   Hotter  of 
1,  that  "  bio-  d  "  oranges  are  oftci  made  artificially   by 


injecting  colouring   matters  under   the   skins   of  ordinar 
yellow  oranges. 

Extensive   experimental  trials  showed   that   in   ni 
could   any  staining  of  the  orange  be  effected  with   tiutur, 
or  artificial  dyes  tuffs  which    could    possibly    deceive    th 
simplest  purchaser  after  the  orange  was  peeled. — J.  1'.  li. 

Tea  ;    Thine   in  .     J.  Kochs.     Rev.   Cult.  Colon. ', 

494.     Pharm.  J.  1900,  65,  [1586],  537. 
Tin:    author   has  determined  the  percentage   of  tli 
several   varieties   of   Chinese    tea      The    samples    « 
pure,  and  had  preserved  their  aroma  owing  to  the  pa 
having   been    hermetically    sealed.      The    results    of    th 
analyses    were: — Souchong,    2  83;    Flower    Pekoe,    4-M 
Scented  Tea,  3  08;  Pouchong,  3  44  ;  Congou,  3- 83  ,  an 
Oolong,  3 '66  per  cent,  of  theine.     A   Brazilian  tea,  Ch 
Moruiubv,  contained  3*11  per  cent,  of  theine.     The  mark, 
value  of  a  sample  of  tea  and  its  suitability  for  use  depot N 
not  only  upon  composition,  but   also   upon  the  appearand 
aroma,  "and   taste   of   both   leaf   and   infusion.     Tea  froi 
Assam.    Ceylon,    and    Java  is   better   packed,  and   consi 
quently  has  more  aroma  than  that  from  China  and  Japui 
According   to    \V.    Krohu,    formerly    German    Consul    i 
Futschau,  only  the  Chinese,  scented  Orange  Pekoe  tea  i 
artificially  flavoured.     The  author  states  that  this  tea  if 
excellent  quality,  and   that  the  flavouring  is  in  no  wise  a 
attempt  to  adulterate  the  article. — A.  S. 


Maize  in  Wheaten  Flour;  Detection  of .     G.  Embrt; 

See  under  XXIII.,  page  72. 

Maize  in  Wheaten  Flour ;  Detection  of .    E.  J.  Bevai 

See  under  XXIII.,  page  72. 

Dulcine  (Phenetol-Carbamide)  in  Foods  and  Beverage: 
Detection  of . 

See  under  XXIII.,  page  72. 

PATENTS. 

Foodstuffs ;  Process  and  Apparatus  for  Preserving  

J.  J.  Moller,  Flensburg,  Germany.  Eug.  Pat.  24,80 
Dec.  13,  1899. 
The  apparatus  for  preserving  foodstuffs  or  for  disinfectii 
any  articles  consists  of  an  inner  vessel  fitting  loosely  iu  a 
outer  containing  vessel.  On  the  upper  periphery  of  tl 
outer  vessel,  two  troughs  or  grooves  are  made,  corr 
sponding  with  two  projecting  flanges  on  the  periphery  ■ 
the  lid,  in  such  a  manner  that  a  double  "  liquid  seal " 
produced.  The  inner  trough,  which  is  in  coniraunicati 
with  the  interior  of  the  vessel,  is  filled  with  a  readi 
volatile  antiseptic,  whilst  the  outer  groove  is  filled  with  i 
to  prevent  evaporation  of  the  antiseptic  into  the  air. 
further  receptacle  also  containing  the  antiseptic 
suspended  iaside  the  vessel  by  a  flange  or  lips  from  tl 
top.  In  this  way  the  vapours  of  the  antiseptic  come  in 
contact  with  the  contents  of  the  vessel  and  efficient 
preserve  them  from  the  action  of  bacteria. — J.  F.  I!. 

Milk,    Sec.;   Pasteurising    and   Sterilising   .     E.    v 

Biihler,  Charlottenburg,  Germany.  Eng.  Pat. 
Dec.  21,  1899. 
The  milk  or  liquid  to  be  treated  is  gradually  heated  in  ti 
batteries  joined  together  according  to  the  counter-curre 
principle,  each  battery  being  composed  of  two  or  ino 
pasteurising  or  sterilising  apparatus  connected  togethi 
In  one  of  the  two  batteries  the  previously  heated  liquid 
further  heated  by  an  independent  heating  medium;  it 
then  passed  to  the  other  battery  where  its  heat  is  utilis 
for  the  preliminary  heating  of  a  fresh  supply  of  liquid. 

— I.  Y  K 

Milh  ;     Production    of    Condensed    .      A.    Giirl>< 

Wiirzburg,  Germany"  Eng.  Pat.  25,484,  Dec  23,  I89J 
Skimmed  milk  is  concentrated  by  freezing  out  the  water 
the  form  of  ice  whilst  rotating  in  a  centrifugal  machii 
I        zing  is  effected  by  introducing  a  refrigerator  cooled 
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ine  into  the  rotating  machine;  as  tbe  ice  accumulates,  it 
Lied  from   the   heavier  concentrated  milk  by  the 
,1  action.    Tin'  cream  may  then  1."  added  to  the 
indented  milk. — J.  F.  B. 

Milk,  Ac  in  the  Form  of  Dry  Powder ;    Obtaining 

i  Constituents  of .     R.  Stauf,  Posen,  Ger- 

In-   Pat  l  1,724,  Aug.  16,  1900. 

hi.  process  claimed  is  carried  out  by  converting  the  liquid 
spray,  bringing  the  spray  of  atomised  liquid  into 

i  nil  an  ascending  currentof  hot  air.  so  that  the  liquid 
institoents  are  completely  vaporised  and  the  dry  powder 
oduced  is  collected.  The  apparatus  consists  of  spray 
oducing  jets  supplied  with  air  under  pressure,  and  a  shaft 

which  a  current  of  heated  air  passes  into  a  spacious 
i.uiilicr  in  which  the  dry  powder  is  deposited. — J.  F.  B. 

rnntt  Ferment ;  Preparation  of .     J.  R.  Hntmaker, 

London,  from  .1.  A.  Just,  Xew  York.  Eug.  Pat.  877, 
Jun.  15,  1900. 

licjiio  extract  of  rennet  is  prepared  by  digesting  the 
Dmachs  in  a  relatively  weak  solution  of  calcium  chloride, 
forwards  adding  additional  calcium  chloride  to  the  extract 
order  to  precipitate  the  mucus,  which  is  then  removed. 
>r  the  extraction  of  the  rennet,  the  inventor  prefers  an 
per  cent,  solution  of  calcium  chloride ;  this  is  then  made  up 
10 — It*  per  cent,  for  the  separation  of  the  mucus  ;  more 
in  Is  per  cent,  of  calcium  chloride  would  precipitate  the 
rment.  The  calcium  chloride  solutions  must  be  made 
neutral  to  litmus.  Both  the  product  and  the 
iking  the  same  are  claimed. — J.  F.  B. 

Spent    Grains  ;    Manufacture   of  a   Food  from 

.       J.  Schrocder    and   L.    Diefenthal,    Osnabruck, 

Germany.     Eng.  Pat.  11,639,  June  27,  1900. 

ik  inventors  claim  the  process  for  the  manufacture  of  a 
>d  product,  possessing  many  advantages,  by  mixing  the 
cut  grains  From  breweries  or  distilleries  with  substances 
staining  gluten  or  other  nitrogenous  proteid  bodies  and 
m  submitting  the  product  to  a  baking  process  as  in  the 
inutacture  01  bread.  The  use  of  crude  molasses  in  the 
xture  is  also  claimed.  Crushed  rye  with  a  small  propor- 
m  of  flour,  is  mentioned  as  giving  good  results. 

—J.  F.  B. 

irlmnatiiuj  Apparatus.      E.  E.  Murphy,  Boston,   U.S.A. 
Eng.  Pat.  14,136,  Aug.  7,  190U. 

a   carbonnting   apparatus   there    are  claimed,   an   inlet 

supplying     liquid    under    pressure,    a    gas-inlet 

le   for    supplying    gas    under    less   pressure    than    that 

the  liquid,  a  mixing  chamber  for  the  gas  and  liquid 
constant  open  communication  with  the  liquid  supply 
der  initial  liquid  pressure,  and  normally  filled  with  gas 
d  liquid,  a  valve  normally  closing  said  gas  inlet  pipe  by 
j  pressure  in  said  mixing  chamber,  and  adapted  to  open 
tomatically  by  the  pressure  of  the  gas,  upon  a  reduction 
pressure  in  the  mixing  chamber  below  the  gas  pressure 
admit  tbe  gas  which  flows  into  the  mixing  chamber  by  its 
ii  pressure,  independently  of  the  flow  of  the  liquid,  means 

subdividing  and  combining  the  gas  and  liquid,"  (a 
;.dlic  sponge  composed  of  layers  of  wire  eloth),  "means 

retarding  the  flow  of  the  liquid  from  the  liquid  supply 
■e  into  the  mixing  chamber  to  allow  the  gas  to  fill  the 
ig  chamber  before  it  is  filled  with  the  liquid,  a  passage 
abhshing  communication  between  the  mixing  chamber 
d  the  storage  reservoir,  a  valve  controlling  said  passage, 
outlet  for  the  carbonated  liquid  from  the  storage  reservoir, 
■  i  ..  valve  controlling  said  outlet."  The  liquid  is  admitted 
der  a  pressure  of  from  17 5  to  200  lb.,  and  the  gas  at  from 
5  to  1.-.0  lb.— E.  S. 

bumin    and    Meat     Extract  ;     Preparation     of . 

I    Deycke,  Constantinople.    Eng.  Pat.  16,or,o,  Sept.  10, 

ik  process  for  obtaining  albumin  from  flesh,  fish,  &c, 

q  finely  chopping  the  material,  treating  it  with  a 

-3  per  cent,  soda  lye  at  about  37°  C,  filtering,  shaking 

filtrate  with  ether,  precipitating  the  albumin  by  means 

dilute  acid,  freeing  it  from  liquid,  washing  with  alcohol 


and  drying.  The  meat  extract  is  prepared  by  mixing  the 
liquid  which  was  filtered  from  the  albumin  with  alkali  until 
it  has  only  a  slight  arid  reaotion,  concentrating,  dialysing, 
and  evaporating  to  dryness. — J.  F.  Ii. 

(J?.)— SANITATION  ;  WATER  PURIFICATION. 

Water;  Apparatus  for  taking  Samples  of ,for  Bac- 
teriological Examination,  II.  Rottger.  Chem.  Zeit. 
1900,  24,  873. 
THE  glass  test-tube./],  of  10 — 15  C.C  capacity,  is  drawn  out  to 
a  capillary  at  the  end.  The  capillary  is  bent  at  right  angles 
in  the  middle,  as  in/,;  and  after  the  apparatus  has  been 
sterilised   by  boiling   water,  it    is   sealed   up  vacuous.     It  is 


then  rested  in  a  brass  case  b,  soldered  to  a  lead  cylinder  a, 
about  2  em.  wide  and  20  cm.  long,  bored  throughout  its 
length  to  pass  a  cord  by  which  the  whole  is  suspended.  At 
the  upper  end  of  the  lead  cylinder  are  soldered  two  brass 
wires,  c  c.  In  use,  the  bulb  of  the  test-tube  rests  in  b,  and 
the  bent  capillary  passes  between  c  and  c,  which  prevent  it 
from  twisting  round  ;  the  loose  lead  cylinder  d,  threaded  on 
to  the  cord,  and  the  lead  disc  h  resting  on  the  glass  portion 
of  the  apparatus,  serve  to  keep  it  in  place.  The  whole  is 
then  lowered  by  means  of  the  cord  to  any  desired  depth, 
the  depth  beiug  indicated  by  indicating  strings  attached  to 
the  cord  at  intervals  of  1  metre.  As  soon  as  the  capillarv 
has  reached  the  position  from  which  the  sample  is  to  be 
taken,  the  lead  cylinder  e,  hitherto  held  in  the  hand,  is 
allowed  to  fall  down  the  corn",  the  force  of  impact  on 
reaching  d  serving  to  break  the  capillary.  The  vacuous 
bulb  at  once  fills  with  water,  and  the  whole  is  drawn  up 
to  the  surface,  whereupon  the  capillary  is  again  sealed  up 
to  preserve  the  sample  until  it  is  required  for  examination 

— W.  G.  M. ' 

Ferruginous    Waters ;  Purification  and  Rapid  Filtration 

of .     O.  Krohnke.     Zeits.  angew.  Chem.  1900,  [46] 

1154—1161. 

Water  largely  depends  for  its  purity  on  the  amount  of 
natural  filtration  it  undergoes,  and  this  is  proportional  to 
the  depth  from  which  it  is  drawn.  The  water  found  in  low- 
lying  districts  often  contains  iron,  which,  if  present  in  a 
greater  amount  than  1  mgrm.  per  litre,  seriously  impairs 
the  industrial  value  of  the  water. 
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The  methods  of  removing   iron.   however,  are   now    so 
■  -.it.  thai  tin-  questmen  of  pacification  should  always  be 

■  idered  before  costly  and  nncertain  borings  ate  c 
ineneed  for  fresh  sources,  Iron  is  usually  present  as  fcrrou- 
carbonate  or  biearbonate,  which  on  oxidation  is  converted 
into  insoluble  ferric  hydrate  with  liberation  of  carbon  dioxide. 
The  mechanical  shock  of  contact  with  angular  particles,  for 
example,  with  quart/  sand,  withdraws  an  appreciable  amount 
of  iron  from  solution  itoiy  experiments  showi     If 

the  iron  occur  as  sulphate,  its  removal  is  more  difflt 
chemical  mean-  must  be  employed;  such  as  the  addition  of 
lime,  magnetite,  &e.  1'hc  purificatioo  >i  p  liable  waters 
requires  extreme  care  and  meets  with  little  favour  in 
Germany.  The  author  reviews  the  methods  of  treatment 
applied  to  ordinary  ferruginous  waters,  which  all  depend  on 
oxidation  followed  by  nitration.  This  may  be  attained  by 
showering  the  water  through  the  air  and  passing  it  through 
a  surface  filter. 

A  better  method  is  to  allow  it  to  percolate  through  a  bed 
of  coke  or  brick,  which  after  a  time  still  further  improves 
in  efficiency,  owing  to  the  iron-mud  which  deposits  in  its 
lower  layers,  and  the  accumulation  of  organic  matter  which 
exerts  a  fermentative  action.  Various  types  of  plant  are 
referred  to,  including  the  common  household  expedients 
(the  animal-charcoal  filter  and  the  "  Lecfcfasser,"  common 
in  some  districts).  The  special  advantages  claimed  for 
the  I.inde-Hess  filter,  consisting  of  wood-shavings  im- 
pregnated with  tin-oxide  as  an  oxygen  carrier,  are  considered 
illusory. 

The  filtering  apparatus  itself  as  distinguished  from  the 
oxidising  portion,  requires  special  consideration  owing  to 
the  difficulty  of  effectually  cleansing  it.  Surface  filters  are 
cleaned  by  raking  over  their  contents  with  or  without  the 
aid  of  a  stream  of  water  or  high  pressure  steam.  Drum 
filters,  which  can  be  agitated,  have  many  advantages.  An 
American  type,  illustrated  in  the  original  paper,  is  rotated 
on  a  vertical  axis,  water  under  pressure  being  driven 
through  in  a  reverse  direction  to  that  of  filtration.  The 
author  exhibits  a  side  elevation  of  the  system  adopted 
by  the  "  Allgem.  Stadtereinigungsgesellschaft "  in  Hamburg, 
which  consists  of  a  large  coke  percolator  made  in  sections, 
so  that  repairs  can  be  effected  without  stopping  the  whole 
plant,  and  through  which  the  water  passes  into  a  special 
filter,  patented  by  himself.  This  is  formed  of  a  series  of 
drums,  any  number  of  which  can  be  coupled  up  as  desired, 
mounted  on  a  horizontal  shaft.  The  internal  arrangement 
will  be  seen  from  the  annexed  diagram  : — 


The  water  flows  in  at  one  end  through  the  hollow  axis, 
passes  through  the  metallic  sieve  diaphragms  into  the 
chamber!  which  are  only  partially  filled  with  sand,  and  out 
again  by  the  axis. 


The  special  advantages  claimed  are  the  very  la 
filtering  surface  and  the  rapid  and  effectual  method 
cleaning.  For  this,  the  drum  or  drums  are  whirled  bv 
aid  of  a  windlass,  the  loose  sand  scours  itself  tl 
clean,  and  the  dirl  is  washed  out  through  the  sides  again 
a  current  of  water,  the  whole  operation  being  automatic  : 
occupying  but  a  few  minutes. — K.  L.  J. 

Algxj    Soluble  Colouring  Matter  of  Blue-Green  

K.  Kolkwitz. 

See  under  XXIV.,  page  77. 

PATENTS. 

Refuse  Destructors.     A.  J.  Liversedge.  London.     Ed; 
Pat.  83,209,  Nov.  31,  1N99. 

Tin;  combinations  claimed  include:  two  or  more  ce 
separated  from  each  ether  so  far  as  the  ash-pits  and  f. 
grates  are  concerned,  but  communicating  in  their  up 
portions ;  a  separate  supplementary  combustion  rhumb 
a  special  supplementary  air  duct  in  the  bridge,  a 
municatirjg  with  a  source  of  air  supply  under  pressu 
special  clinkering  or  charging  doors  with  small  sup] 
military  openings  and  doors  on  their  faces  ;  a  refuse-stor 
bunker  with  distributing  and  charging  trucks,  the  bottt 
of  all  being  on  the  same  level  as  each  other  and  as 
tire-grates  of  the  cells  ;  and  an  overhead  railway  v 
elevating  apparatus  and  clinker  trucks  or  barrows  prori 
with  means  of  attachment  to  the  elevator. — ('.  S. 

Hefu.tr  Consuming  Furnaces  or  'Destructors."    W.  J.G 
l.eyton,  Essex.     Eng.  Pat.  17  43,  Jan.  27,  1900. 

The  opening  through  which  the  refuse  is  introduce! 
arranged  so  as  to  deliver  the  same  direct  on  to  the  lieu 
which  latter,  and  the  openings  provided  for  stoking 
charge,  are  placed  at  such  a  distance  above  the  let 
tire  bars,  that  a  body  of  incandescent  fm  !  is  always 
ready  to  fire  the  next  supply  of  refuse  and  maintain 
combustion  there. — C.  S. 

Disease   Germs  ;    Improved  Means  for  Destroying  — 
C.   if.   Johnson,    Hedhill,    Surrey.      Eng.   Pat 
Nov.  16,  1899. 

Disease  germs  are  destroyed  or  expelled  from  the  ani 
System  by  means  of  "  an  electric  current  of  high  voltage 
low  amperage,  producing  the  violet  or  ultra-violet  id 
which  may  be  used  alone  or  "  in  combination  with  medicit 
drugs,  and  chemicals." — L.  A. 

Seicage  to  Filters  or  on  to  Land;  Apparatus  fur  Hi 
lating  the  Delivery  of  Liquids,  especially  in  co, 

nith  the  Delivery  of .     D.  Cameron,  J.  F.  Comt  . 

and  A.  J.  Martin,  Exeter.     Eng.  Pat.  18,322,  Sent. 
1899. 

Referriko  to  previous  specifications,  Xos.  3003  of  1  > 
and  5671  of  1896  (this  Journal,  1897,  459  ;  and  1899,  5  , 
a    cheek-valve     is    placed     in     the    siphon    by    which 
actuating   bucket  is  emptied,   so  that  the  filtered   effii  I 
from    the    filter    previously  filled,  which   fills   the    sip 
may  not  pass  into   the   bucket  thereby.     The  filling  of  ' 
previous  filter  will,  therefore,  have  no  immediate 
the  filter  under  consideration,  but  when  such  previous  £  ' 
is  discharged,  such  discharge  will  cause  the  return,  thro  ■ 
the  siphon,  of  the  contents  of  the  actuating  bucket,  wl  i 
will  then  rise  and  permit  the  opening  of  the  valve  admit ; 
sewage  to  the  next  filter  in  rotation. 

Means  are  described  for  definitely  storing  sufficiei 
to   fill    a   filter.      These   consist   substantially   of  a    v 
actuated    by  a  pair  of  floats   immersed,  respectively,  in 
liquid  on  the  up-stream  and  down-stream  side  of  the  v:i 
A  proper  opening  of  the  valve  is  secured  by  means  < ' 
weighted  lever,  connected  with  the  floats  in  such  a  mat  t 
that    it    opposes    their   motion,   but   that    such   opposi  I 
becomes  less  as  soon  as  such  motion  has  commenced. 
connection  of  the  valve  with  the  floats  is  made  by  mean 
a  slotted  link,  in  such  manner  that  the  motion  of  the  t 
which  opens  the  valve  is   not  communicated  to  the  I;  r 
I   until  the  float  has  risen  sufficiently  to  cause  the  weigl (1 
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vi-r  to  become  overbalanced.    The  valve  is  then  lifted 

ight  off  it-  seat,  and  cannol  aga lose  until  the  liquid  on 

,  Bideol  the  valve,  has  fallen  sufficiently  to  cause 

I  ,11,-v  af  the  second  float,  added  to  the  weight  (if 

he  first,  to  again  overbalance  the  lever  in  the  reverse 

ire  lion. 

In  order  to  facilitate  the  opening  of  the  admission  valve 

ylindrical  counterweight  is  suspended  from  the 

rer  within  the  discharge  well  of  the  filter  supplied 

admission  valve.     'When  the  discharge  well   tills, 

[h(    of    the   cylinder  will   be   wholly   or   partially 

i  d,  and  will  therefore  not  oppose  the  closing  of  the 

Amission  valve  to  the  same  extent  as  it  would  it'  the  cylinder 

ere  still  suspended  in  air. 

An  improved  inlet  for  admitting  crude  sewage  to  a  septic 
ink,  furnished  with  a  flap-valve  for  closing  the  opening  if 
.  is  also  described. — L.  A. 

laeterial  Treatment  of  Sewage  Effluent  and  the  Like. 
K.  K.  \\  .  Smith  ami  the  Pioneer  Investment  Trust,  Ltd., 
London.      Kng.  Tat.  550,  Jan.  'J,  19(10. 

effluent  which  has  undergone  treatment  in  a 
icteria  bed  or  septic  tank  is  sterilised  and  aerated  by 
rang  into  it  ozonised  air  or  oxygen,  in  order  to  destroy 
tthogenic  microbes. — L.  A. 

•  ■r  other    Liquid  ■.  Apparatus  for  the  Automatic 

Intermittent    Discharge    of  ,    to   and    Withdrawal 

from  Filter  Beds.  H.  B.  Killon,  .Manchester.  Eng. 
Pat.  2617,  Feb.  lo,  1900. 

SERIES  of  siphons,  floats,  and  valves  is  so  arranged,  in 
aneotioil  with  a  corresponding  series  of  filter  beds  and 
central  chamber,  that,  upon  the  collection  of  a  regulated 
tantity  of  licpiid  in  the  central  chamber,  such  liquid  is 
itomatically  discharged  by  one  or  other  of  the  siphons  on 
other  of  the  filter  beds.  Another  series  of  floats 
id  valves  connects  the  filter  heds  in  such  a  manner  that 
each  filter  bed,  in  rotation,  becomes  full,  the  liquid 
Hiding  in  the  previously  tilled  filter  bed  is  automatically 
"charged.     I,.  A. 

nage  and  other  Effluent*,  especially  of  Municipal 
Draining    Systems;     Method    of    anil    Apparatus     for 

Purifying  .     O.  Freysoldt,  Stettin,  Germany.     Eng. 

Vat.  13,752,  July  SI,  1900. 

Nihil  sewage  passes  into  the  hollow  walls  of  a 
ries  of  heated  evaporation  chambers,  into  which  it  is 
raved.  The  steam  or  other  vapours  are  exhausted  into 
e  air  through  scrubbers,  and  the  mud  flows  into  a 
illecting  chamber,  or  on  to  a  bed  of  soil. — L.  A. 

■'ater ;  Production   of  Reagents,  specially    designed  for 

Purifying .     H.  H.  Lake,  London.     From  The  Jewell 

Export  Filter  Co.,  New  York,  U.S.A.  Eng.  Pat.  12,862, 
July  17,  1900. 

-in  i  noN   of  ferric   sulphate  is   prepared  by  generating 
-nig  the  gas  into  water,  forming  ferrous   bisulphite 
tig   the  solution  of  sulphurous  acid  over  iron,  and 
ridising  i;  by  means  of  a  current  of  air. — L.  A. 

(C.)— DISINFECTANTS. 

htortsccit  Bodies  :   Antiseptic  Action  of  .     A.  Eaab. 

Zeits.  fur  Hiologie;  through  l'harm.  Zeit.  45,  [59],  569. 

iv  fluorescent  bodies,  such  as  acridine,  act  as 
owerful  antiseptics  in  sunlight,  while  they  show  but  slight 

tion  in  the  dark.  Thus,  a^l  :  20,000  solution  of  that  body 
as  found   to  kill  infusoria,  when   exposed  to  sunlight,  in 

t   minutes,  whereas,   in   the  dark,   the   same    organisms 

its   action   for    24   hours.     Similar    results   were 

■tamed  with  solutions  of  quinine  sulphate  and  of  Eosine. 

would  therefore  appear  that  these  bodies  act  as  anti- 
■ptios,  not  directly  from  their  inherent  chemical  properties, 
it  indirectly  by  the  chemical  activitv  of  the  fluorescent 
;lit  rays  of  their  solutions. — J.  O.  B.  " 


PATENTS. 
Disinfectant  or  Deodorising  Composition  :  M'anufaclure  of 

a    yew  or  Improved  .     K.   11.   Gordon,   Glasgow. 

Eng.  I'at.  15,979,  Sept.  g,  1900. 

The  following  ingredients — sulphate  of  lime,  10  drachms; 
carbolate  of  camphor,  1  dr. ;  carbonate  of  ammonia,  2  dT".  ; 
carmine,  1  grain;  strong  ammonia  solution,  2  fluid  drs.  j 
water,  S  fluid  drs. — are  mixed,  and  the  paste,  before  it  has 
set,  is  moulded  into  tablets  or  poured  into  small  metal 
boxes,  which  can  be  carried  about  the  person  or  placed  in 
an  apartment  or  elsewhere. — L.  A. 

Disinfectant    Compound ;   Improved .     D.    McClellan 

K'elscv,  Saratoga  Springs,  New  York,  U.S.A.     Eng.  Pat. 
17,713,  Oct.  5,  1900. 

The  following  ingredients,  when  mixed  together,  form  a 
dry  powder  or  flour,  which  is  adapted  for  sprinkling 
wherever  an  effective  disinfectant  and  deodoriser  is  re- 
quired : — Hydrated  calcium  sulphate,  17  parts;  charcoal, 
2  parts  ;  dried  peat,  1  part;  sublimed  sulphur,  0-3  part; 
ferric  oxide,  0- 1  part ;  crude  carbolic  acid,  0'04  part. — L.  A. 

XIX.-PAPEE.  PASTEBOAED,  Etc. 


Russian  Paper  Industry. 
3487- 


Papier  Zeit.  1900,  25,  [93], 
-3488. 


AccottDiNG  to  a  report  issued  by  the  Russian  Department 
of  Commerce  and  Industry,  on  the  position  of  the  paper 
industry  up  to  the  end  of  1897,  paper  and  the  allied  indus- 
tries comprise  558  factories,  with  an  annual  production  of 
51*7  million  roubles  and  employing  39,363  hands. 

Paper-making  has  been  established  in  K  ussia  for  200  years ; 
the  principal  raw  material  is  still  old  linen  rags,  since  linen 
is  very  plentiful,  being  worn  by  the  peasant  classes.  Russia 
exports  large  quantities  of  linen  rags,  on  which  there  has 
been  for  some  time  an  export  duty  of  0'3  rouble  per  pood  ; 
there  is  no.  import  duty.  The  introduction  of  mechanical 
woodpulp  has  caused  a  considerable  lowering  of  the  cost  of 
paper.  The  grinding  of  wood  has  become  established  in 
districts  where  forests  and  water-power  are  available.  In 
Finland,  especially,  this  industry  has  reached  large  propor- 
tions and  considerable  quantities  are  exported;  Finnish 
wood  cellulose,  also,  is  exported  to  Russia  and  other 
countries.  In  spite  of  extensive  forests  and  pyrites 
deposits,  the  manufacture  of  wood  pulp  in  Russia  proper 
(excluding  Finland)  is  not  very  great,  on  account  of  the 
dearness  of  fuel,  and  the  greater  part  of  the  wood  material 
employed  is  imported.  Roofing  boards,  made  with  mill- 
board soaked  in  pitch,  are  very  largely  used  in  Russia  ;  the 
home  production  is  not  sufficient,  and  these  boards  are  still 
subject  to  a  duty  of  0-6  rouble  per  pood.  In  Russia  the 
production  of  mechanical  wood  pulp  is  estimated  at  10,000 
tons,  and  of  wood  cellulose  at  16,000  tons  ;  the  imports  of 
wood  materials  in  1S97  amounted  to  35,000  tons.  Finland 
is  the  main  source  of  the  mechanical  pulp,  and  most  of  the 
cellulose  comes  from  Germany  and  Belgium. 

The  most  important  paper  works  are  in  the  district  of  St. 
Petersburg.  Mechanical  and  chemical  wood  pulps  are  used 
principally  in  the  north  and  west ;  in  the  other  parts  of  the 
country,  linen  rags  are  the  chief  material.  Cotton  rags  only 
constitute  about  10  per  cent,  of  the  total  quantity  of  rags 
employed.  Most  of  the  paper  made  is  of  medium  and  low 
grade ;  the  demand  for  high  qualities  is  small  and  is  supplied 
from  abroad.  Only  three  or  four  factories  manufacture 
products  equal  to  the  German  standard  or  "  normal  paper." 
The  papers  containing  wood  stuff  are  weaker  than  German 
paper  of  the  same  class. 

Amongst  the  allied  industries,  the  manufacture  of  wall 
paper  takes  the  first  place ;  this  industry  has  attained  a  high 
development  and  the  products  are  exceptionally  good. 

—J.  F.  B. 
Paper  ;    Detecting  Forgeries  on .     G.   Brn  vlants  and 

L.  Gody.     Paper  read   before  the   Belgian  Academy  of 

Medicine.     Scientific   American   Supplement,    1900,   50, 

[1300],  20,833. 
The  authors  communicate  a  method  for  the   detection   of 
frauds  and  alterations  on  business  papers.  "  They  found  that 
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if  the  paper  under  examination  be  subjected  to  the  action 
dine  vapour.  any  irregular  wotting  or  robbing  is  plainly 
indicated.  The  erased  surfaces  assume  a  jrellon  or  brownish 
tint.  If.  after  being  subjected  to  the  action  of  the  iodine, 
the  paper  on  which  an  erasure  has  been  made  be  moistened, 

it  becomes  of  a  blue  colour,  the  intensity  of  which  varies 
with  the  length  of  time  of  c.mu  t  between  the  paper  ami 
the  iodine  vapour,  whilst,  after  agt  in  drying,  the  erased 
portions  are  more  or  le>s  darker  than  the  remainder  of  the 
-heet.  When  the  erasure  has  been  so  rough  as  to  remove 
a  considerable  portion  of  the  material,  exposure  to  iodine 
vapour,  wetting,  and  drying,  result  in  less  intensity  of 
coloration  on  the  part<  erased.  The  action  of  the  iodine 
also  differs  according  to  the  quality  of  the  paper.  It  is 
Mated  that  irregular  wetting  and  rubbing  can  be  detected 
bv  this  process  after  the  lapse  of  three  months.  More 
characteristic,  but  considerably  weaker,  reactions  are  ob- 
tained if  the  paper,  before  examination,  be  immersed  in  a 
water-bath  for  3 — 6  hours. — A.  S. 


PATENTS. 

Material  resembling  ('<  lliiloid,  and  for  other  Purposes ; 
Glazing,  Covering,  and  Moulding  of  Surfaces  for  Pro- 

during .     C."  Hellriegel,  London.     Eng.  Pat.  22,180, 

Nov.  6,  1899. 

[XSTKAD  of  making  articles  entirely  of  celluloid,  a  founda- 
tion of  pasteboard,  paper,  or  similar  material,  shaped, 
coloured,  and  printed  as  required,  is  coated  with  a  thin 
layer  of  collodion  in  a  centrifugal  machine  ;  it  is  then 
placed  in  a  machine  of  special  design,  and  first  hot-  and  then 
cold-pressed  under  moulds  or  forms.  The  working  table 
rotates  round  a  vertical  axis  in  such  a  manner  that  the 
action  of  the  press  is  continuous.  The  process  and  the 
machine  arc  claimed. — R.  L.  J. 

Mitcrial  suitable  for  Wrapping  Purposes,  alio  for  the 
Muuufaetun  of  Em-elopes  as  well  as  Bags  for  the 
Reception  "J  Various  hinds  of  Produce,  such  as  Bacon, 
Hams,   Flour,   Frozen   or    Chilled  Meat,  mid  the   Like; 

Manufacture   of  .      \V.   .1     Ward,   Longsight,  Maii- 

■  or.     Eng.  Pat.  23,60:1,  Nov.  27,  1899. 

Calico,  muslin,  or  the  like  is  placed  on  rollers  and  run  on 
the  surface  of  the  endless  wire  of  a  paper-making  machine. 
The  prepared  pulp  is  run  on  the  material  and  wire.  The 
whole  goes  through  the  various  rollers  and  drying  cylinders 
and  can  afterwards,  if  required,  be  run  through  a  bath  of 
melted  wax,  the  excess  of  wax  being  afterwards  squeezed 
out.— C  M. 

Celluloid  in    Films,  Pellicles,  and  other    Forms;    Manu- 

facture  of .     <  >.  Imray,  London.     From  The  Farb- 

werke    vorm.    Meister,   Lucius    und    Bruuing,   Hoechst 
a  Main,  Germany.     Eng.  Pat  25,484,  Dec.  22,  1899. 

(  KKTMN  aromatic  snlphonic  acids,  either  separately  or 
mixed,  of  the  general  formula,  R.SOj.A,  where  It  denotes 
an  aromatic  radical  or  its  substitution  product,  and  A  is  an 
aliphatic  or  "  aromatic  ether  residue,"  or  a  substituted  XII, 
group  (e.g.,  glyceryl  paratoluene  sulphonate,  paratoluene 
-ulphonamide,  or  paratoluene  alkyl  amide),  may  be  used 
as  substitutes  for  camphor  in  the  manufacture  of  celluloid. 
Films  or  pellicles  ma]  be  also  produced,  on  photographic 
paper,  for  example,  by  adding  one  or  more  of  these  com- 
pounds in  small  quantity  to  the  ordinary  solution  of  nitro- 
cellulose. Cloth  may  be  similarly  impregnated.  The 
substitutes,  and  films  made  in  the  v  ay  described,  are 
claimed. — B.  L.  J. 

Fireproof    Wood-Pulp  for  use    in    the    Manufacture    of 

Boards  and  other  Articles  ;  Mtihinii .     F.  E.  Keves, 

New  York,  L">  A.     Eng.  Pat.  4:i0'j"  March  6,  190U 

TnE  fire-proofing  solution  itself  is  used  in  the  grinding 
machine  instead  of  water  only,  thu-  avoiding  the  expense 
of  drying  the  screened  pulp,  and  mixing  it  with  the  solution 
in  a  special  beater.  The  impregnated  pulp  is  pressed  and 
dried  in  the  usual  manner. — K.  L.  J. 


XX.-FINE  CHEMICALS,  ALKALOIDS 
ESSENCES,  tiND  EXTRACTS. 

Cerite     Faiths    of   Monazite    Sand;     Separation    •■! 

.     B.J.  Meyer  and   E.  Marckwuld.     Ber.  33    [li 

3003—3013. 

The    raw    material    used  consisted   of   a    mixture    of  I 
oxalates  of  cerium,  didymium,  and  lanthanum,  wit 
quantities  of  yttrium  earth  oxalates.     It    contained    29 
cent    of    water,    a-    determined    by    combustion,    it    bei 
impracticable    to    dry   the   oxalates   at   a  sufficiently  hi 
temperature,  owing  to  the  risk  of  decomposition. 

Conversion  of  Oxalates  into  Soluble  titrates.  —  1 
oxalates  are  hoiled  with  KOII  solution,  with  the  addition 
hydrogen  peroxide.  The  oxalic  acid  is  complete] 
posed,  and  a  yellowish,  crystalline  precipitate  is  obtain 
containing  the  Ce  as  a  mixture  of  eerie  hydroxide  I 
peroxides.  The  precipitate  is  sucked  off  by  a  filter  pun 
washed,  dried  at  120c  C.,  and  it  then  dissolves  readily 
concentrated  nitric  acid  to  a  dull-red  solution.  Drying! 
precipitate  for  some  time  at  120°  C.is  necessary  for  destr 
iug  the  peroxides  ;  otherwise,  on  subsequently  dissolving 
IIM  l;,  these  would  act  like  H202,  causing  partial  reducti 
of  the  eerie  solution. 

If  it  is  not  desired  to  obtain  the  Ce  at  once  in  the  ce 
form,  the  oxalates  are  added  gradually  to  twice  their  weij 
of  nitric  acid  (1-4  sp.  gr.),  and  the  liquid  is  kept  boili: 
with  the  occasional  addition  of  a  few  drops  of  fuming  nit 
acid,  till  the  development  of  gas  ceases,  the  oxalic  a 
being  thus  destroyed.  If  not  boiled  long  enough,  oxa 
nitrates  are  formed,  which  would  separate  out  on  cooling 

To  the  brownish  nitric-acid  solution,  ammonium  nitr 
is  added  (80  grms.  per  100  grms.  of  the  original  oxalate 
and  on  evaporating  the  solution  to  about  one-third  of 
volume  and  cooling,  the  double  nitrates  crystallise  i 
almost  quantitatively. 

Separation  and  Purification  of  the  Ceria. — Witt  a 
Theel's  process  (this  Journal,  1900,  7G6)  is  recommend 
for  this  purpose  :  it  consists  in  oxidising  the  Ce  by  mee 
of  ammonium  persulphate,  in  a  solution  of  the  nitra 
which  is  kept  neutral  by  the  addition  of  CaC03.  This  p 
eipitates  the  Ce  to  the  last  trace,  hut  the  precipir. 
(consisting  of  basic  eerie  sulphate  and  CaS04,  with  sni 
quantities  of  Di  and  La  salts)  cannot  be  completely  fr. 
from  Di  and  La  by  a  reasonable  amount  of  washing,  b 
dried  at  120°C, powdered,  and  dissolved  in  10  times  its  well 
of  warm,  boiled-out  nitric  acid  (1*4  sp.  gr.);  ammonit 
nitrate,  dissolved  in  a  small  quantity  of  water,  is  added 
amount  equal  to  U  times  the  weight  of  the  dried  pi 
cipitate ;  and  the  double  nitrate  (XH.,)2Ce(N03)j  crr>l 
Uses  out  quickly  in  a  fairly  pure  condition.  It  is  purili 
by  recrystallisiug  once  or  twice  from  concentrated  nil 
acid;  the  crystals  are  sucked  off  on  a  platinum  co 
are  dried  over  H30.,  and  KOH.  The  pure  ceria  obtain 
on  igniting  some  of  the  double  nitrate  will  have  a  very  [> 
yellow  tint,  which  does  not  disappear  on  further  purificati 
of  any  kind.  In  making  this  test  the  salt  should  be  igoil 
on  porcelain  and  not  on  platinum,  as  the  latter  is  d 
attacked  and  colours  the  oxide. 

Separation  of  the  Yttrium  Earths. — In  the  pres, 
where  the  proportion  of  yttrium  earths  is  small,  precipi 
tiou   by   K  ,SI  \t  is  good   enough.      The    filtrate   from  t 
cerium  separation  is  heated  to  boiling,  and  while  a  sto 
current  of  steam  is  passed  through  it,  finely  ground  K  > 
is  added  in  small  portions  till  the  Di  absorption  li 
almost  disappeared  from  the   solution.     The  fraotionati 
should  not  be  carried  further,   to    avoid   precipit 
yttrium  earths  ;  the  loss  of  Di  and  La  is  trifling.     The  i 
liquid  is  decanted  from  the  crystalline  precipitate,  which 
sucked  off  and  washed  with  cold  saturated  K0SO4  solutioi 

Conversion  of  the  Double  Sulphates  into  Nitrates. — 1 
sulphates  are  boiled  for  a  short  time  with  five  lira 
weight  of  concentrated  nitric  acid,  aud  the  mixture 
poured  into  boiling  water  (1.500  c.c.  per  100  grms. 
double  sulphates),  complete  solution  ensuing.  Ammonii 
oxalate  is  added  (75  grms.  per  100  grms.),  and 
ammonia  to  saturation  ;  the  precipitated  oxalates  are  sue! 
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i  ud  oonverted  into  nitrates  by  boiling  with  nitric  acid  m 

,  ,v«  described,    The  liquid  is  evaporated  on  a  water-bath 

more  HM',  is  given  off,  and  the  syrup  is  dilated 

itta  hoi  " 

Separation  of  Didysiiun  and  Lanthanum. — The  authors 

ousider  the  method  consisting   in  the  fractional  precipita- 

tbe  boiling,  nearly   neutral,  nitrate  solution  with 

lifted   magnesia  (Muthmann    and  Bolig's   process; 

rnal,   i*-ls.  789)  is  the  bi ist  in  every  respect  for 

ns  purpose.    The  material  should  be  subjected  twice  to 

ttment. — H.  B. 

!hs:  Combination  of  Hydrogen  irilh  the  Metals 

.     C.   Matiguon'.     Comptes  Keud.  131,  [22], 

891—- 

v  reducing  the  metals  from  their  oxides  by  means  of 
nn,  in  an  atmosphere  of  hydrogen  (see  next 
I,  the  author  has  shown  that  thorium,  cerium, 
ml  lanthanum  {.in  the  case  of  these  three  confirming 
V'iukler's  work  ),  praseodymium,  neodymium,  and  samarium 
I  combine  rapidly  with  hydrogen,  producing  when  cold  a 
iirornetric  vacuum  in  the  apparatus.  These  hydrides 
Hoeiate  at  high  temperatures;  and  the  same  apparatus  in 
huh  they  are  prepared  allows  of  the  measurement  of 
leir  dissociation  pressures  at  various  tempeiatures. 

—J.  T.  D. 

ure    Earths,  Metals ;   Direct   Combination  of  Nitrogen 

with .     C.  Matignon.     Comptes   Rend.   131,    [21], 

837  — 839. 

'hen  the  oxides  of  these  metals  are  heated  with  slight  excess 

magnesium  powder,  in  sealed  tubes   containing   nitro- 

m,  the  magnesium  reduces  them  to  the  metals,  which  then 

imbine  directl]  «ith  the  nitrogen,  producing  a  vacuum  in 

it    tube.     It'  the  tube  contains  atmospheric  air,  a  mixture 

oxide  and  nitride  of  the  metal  is  formed,  and  the  argon 

nlaiiied  in  the  original  air  is  left.     Nitrogen  thus  unites 

tli  thorium,    cerium,  lanthanum,  praseodymium,  neody- 

im,  and  samarium.     Winkler  had  already  proved  that 

e  first    three   of   these  are   reducible  from  their  oxides  by 

ignesium  :  these  experiments  establish  the  fact  for  the 

■  i    three.     The  heats  of  formation  of  thorium  and  cerium 

greater  than  those  of  the  other  oxides  ;  samarium 

ide  seems   to  have  the  smallest   heat  of  formation.     By 

parating   the    mixture    in    the   tube    into   two   portions, 

hansting  the  nitrogen  by  heating  one  portion,  and  then 

plying  heat   to    the   other,   the  pure   metal    is  obtained, 

tli  excess  of  magnesium,  which  can  be  distilled  off 

jer  application  of  heat. — J.  T.  D. 

Cinchona  Alkaloids.     W.  v.  Miller  and  G.  Rohde. 
Bcr.  1900.  33,  [17],  3214— 3237. 

nehotoxine  is  an  isomeride  of  einehonine,  obtained  by 
ating  that  alkaloid  in  acetic  acid  solution  for  36  hours 
der  a  reflux  condenser.  The  differences  in  crystallo- 
aphie  form  hetween  cinehotoxine  and  the  cinchonieine, 
tained  by  Pasteur  by  heating  einehonine   and   cinchoui- 

ts,  are  now  found  to  be  due  to  dimorphism  ;  the  two 
balances  are  thus  identical. 

tsonitrosocinchotoxine,  C19H2iN302,  is  obtained  by  the 
tion  of  aniyl  nitrite  (Imol.)  upon  cinehotoxine  in  the 
eseuee  of  sodium  ethylate  (1  mol.).  By  the  action  of 
ethyl  iodide  in  chloroform  solution,  it  gives  an  addition 
niponnd,  from  which  the  hydriodie  acid  is  not  removed 
caustic  alkalis,   but  only  by    the  prolonged   action   of 

i  sodium  ethylate.  The  separated  base  is  probably 
etitical  with  the  isonitroso  compound  of  Claus's  so-called 
ethylcinchouine.      The   action  of  excess  of  amyl  nitrite 

nehotoxine  produces  a  substance  identical  with 
troso-isouitrosocinchotoxine  (Ber.  28,  1070). 
QumotoTtne  is  the  isomeride  of  quinine  corresponding  to 
iii  hotoxiue,  and  is  obtained  in  a  similar  manner.  It  is 
•  iitical  with  Pasteur's  quinicine.  The  simplest  method  of 
vparation  is  as  follows : — Quinine  is  dissolved  in  the 
opcr  quantity  of  dilute  sulphuric  acid;  the  solution  of 
e  bisulphate  is  evaporated  in  a  dish  until  a  pellicle  forms, 
i  is  then  further  evaporated  in  a  large  conical  flask  in  an 
-bath  at  140  — 150:  C,  the  water  vapour  being  aspirated 
ay.  The  crystalline  cake  melts  to  a  brown  mass,  and  is 
■n  transformed   into   the  isomeric    quinicine   bisulphate 


after  1 — 2  hours.  The  base  is  set  free  by  caustic  soda, 
dissolved  in  ether,  the  solution  dried  over  potash,  filtered 
from  unchanged  quinine,  and  the  solvent  removed.  The 
base  may  be  purified  by  recrrstallisatiou  of  tin-  oxalate  or 
tartrate,  but  cannot  itself  be  obtained  crystalline. 

Quinotoxine  unites  with  p-bromphenyl-hydrazine,  forming 
a  hydrazone.  Nitrous  acid  converts  quinotoxine  into  the 
nitroso-componnd  C.,,II..,NT.|0:„  and  the  nitroso-isonitroso- 
compotiud  C.;i|U2;N4U4.  The  former  gives  a  crystalline 
hydrazone,  melting  at  140°  C,  with  phenylhydrazine. 
Diethyl  iodide  converts  quinotoxine  into  methylquinine  and 
its  iodometh) late.  Isonitrosoquiinitoxinr  is  obtained  in  a 
similar  manner  to  isonitrosociiichotoxine  ;  its  compound  with 
methyl  iodide  is  similar  to  the  corresponding  derivative  of 
cinehotoxine. — A.  C.  W. 

a-  and  $-Isocinchonine.  Z.  II.  Skraup  and  R.  Zwerger. 
Monatsh.  for  Chem.  21,  535 — 56.'!.  8-Isocinchonine  ; 
Constitution     of  .         Z.    K.    Skraup,    II.     Copony, 

and  G.  Medanich.     Monatsh.  fur  Chem.  21,  512—534. 

Both  of  these  alkaloids  are  obtained  from  einehonine  by 
heating  it  on  the  water-bath  with  sulphuric  acid  of  sp.  gr. 
1 '  7  ;  the  a-compound  is  formed  first,  and  on  further  heating 
is  transformed  into  the  /3-compound.  To  obtain  the  latter, 
15  grnis.  of  einehonine  bisulphate  are  heated  with  60  c.c.  of 
sulphuric  acid  for  about  40  minutes,  the  mixture  quickly 
cooled  and  poured  on  ice.  The  acid  is  then  nearly  neutral- 
ised with  ammonia,  ether  and  excess  of  ammonia  are  added, 
and  the  alkaloid  is  thoroughly  extracted  with  more  ether. 
After  distilling  off  the  ether,  the  residue  is  treated  with  hot 
hydrochloric  acid  (about  5  x  normal)  till  just  acid;  on 
cooling,  the  bulk  of  the  alkaloid  separates  as  hydrochloride, 
and  a  second  crop  can  be  obtained  from  the  mother-liquors. 
A  single  recrvstallisation  yields  a  perfectly  pure  product. 

Both  o-  and  /3-isoeinchonine  agree  with  einehonine  in 
forming  addition  compounds  with  hydriodie  acid  ;  and  as 
they  also,  like  einehonine,  yield  on  oxidation  formic,  as  the 
only  volatile  acid,  they  probably  contain  the  same  viny 
group  as  einehonine.  Moreover,  j8-isocinchonine,  like 
einehonine,  yields,  with  methyl  iodide,  two  isomeric  quater- 
nary iodethyl  compounds;  one  white  and  stable,  the  other 
yellow  and  unstable. 

But  while  einehonine  contains  a  hydroxyl  group,  the- 
authors  could  not  obtain  evidence  of  a  hydroxyl  group  in 
a-  or  /3-isocinchonine,  nor  of  a  ketonic  group. 

Cinchoniue,  when  its  acid  sulphate  is  heated,  is  converted 
into  the  isomeric  cinchonieine,  which  is  ketonic.  Both  a-  and 
£-isocinchonine  also  undergo  isomeric  chaDge  when  similarly 
treated ;  but  while  the  o-eompouud  yields  two  isomers,  that 
chiefly  formed  being  ketonic,  the  other  not,  the  j8- com- 
pound yields  but  one,  which  has  no  ketonic  group. 

Both  o-  and  /3-isocinehonine  yield,  on  oxidation  with 
chromic  acid,  products  similar  to  those  from  einehonine -r 
that  is  to  say,  not  only  cinchoninic  acid,  but  also  meroquinine 
or  analogous  substances. 

Both  from  their  mode  of  preparation,  and  from  the  action 
of  heat  on  the  acid  sulphates,  it  would  seem  that  the  a-com- 
pound is  constitutionally  nearer  to  einehonine  than  is  the- 
J3-eompound. — J.  T.  D. 

Alkaloids  ;  Precipitation    of  ,    by    Picric    Acid.      T. 

Chandelon.      Assoc,   beige  des   Chim.     Through   Chem. 

Zeit.  1900,  24,  [89],  974. 
The  author  has  previously  described  the  separatiou  of 
certain  alkaloids  from  the  viscera  of  animals,  and  the 
identification  of  the  former  by  precipitation  with  oxalic 
acid  (see  this  Journal,  1885,  554).  He  has  now  investi- 
gated the  utility  of  picric  acid  for  the  same  purpose,, 
employing  pure  alkaloids  in  the  following  manner  ; — 

O'OI  grm.  of  alkaloid  was  placed  in  15  c.c.  of  dry  ether 
and  allowed  to  stand  for  48  hours.  3—4  c.c.  of  the  clear 
liquid  was  then  mixed  with  an  equal  volume  of  a  concen- 
trated solution  of  picric  acid  in  cold  dry  ether.  Three  degrees- 
of  solubility  were  thus  observed,  the  alkaloids  marked  with 
an  asterisk  being  only  partially  soluble  in  the  given  amount 
of  ether  : — 

(a)  Entirely  Precipitated. — Cocaine  (crystalline),  quini- 
dine  (amorphous),  *atropine  (crystalline),  pilocarpine,  and 
*stryc!inine. 
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(6-)  Entirely   UnprecipitaUd.—Caanhc.    veratrine,    *sol- 

anine,    natcotme,    •colchicine,    *acomtine    (crystalline), 
•cafieine,  and  "theobromine. 

(,••)    Partialis     Precipitated.  norphons), 

*0Od,  :,   (crystalline),  *cinchonine,   nicotine,  the- 

baine,  and  papaverine. 

Of  the  first  and  lasl  -  ties,  |uinine,  quinidine,  nicotine, 
strychnine,  and  brucine  separated  immediately  :  the  others  in 
thecourw  of  24  hours.  From  weaker  solutions,  the  orystals 
grow  larger,  but  more  slowly.  Each  alkaloid  (except 
brucine)  has,  from  a  given  solvent,  a  single  characteristic 
crystalline  form,  which  may  be  readily  recognised  and 
distinguished  under  the  microscope,  if  the  crystals  are  pro- 
tected from  evaporation  of  the  solvent  on  the  object  glass, 
by  flooding  them  with  paraffin  oil,  after  decanting  the 
mother  liquor.  Brucine  crystallises  in  two  ways,  either 
ectangular  prisms  truncated  on  two  sides  of  the 
ground  1  ne  (basal  p'inakoids),  or  as  spherical  conglomerates 
with  a  polarising  effect  like  that  of  starch  grains;  but  these 
never  appear  together  from  the  same  solution.  The  alka- 
loids may  be  recovered  from  the  picrates  in  the  usual 
manner. 

The  above  results  are  only  true  when  precipitation  is 
effected  from  ether.  If  chloroform  is  substituted,  the 
change  may  affect  (1)  the  solubility  of  the  alkaloidal  salt, 
coniine  picrate,  for  example,  being  insoluble  in  chloroform  : 
(2)  the  crystalline  form,  e.g.,  nicotine  picrate  crystallises 
better  from  chloroform  than  from  ether,  and  with  a  different 
habit.  . 

Contrasting  these  observations  on  the  picrates  with  those 
previously  made  on  the  oxalates,  it  appears  that  the  two 
deriv  ar  v.'s  of  a  given  alkaloid  may  differ  ( 1 )  as  to  solubility  ; 
coniine,  for  instance,  is  precipitated  by  oxalic  and  not  by- 
picric  acid  ;  and  (2)  as  to  crystalline  habit  in  a  marked 
manner  in  cases  where  both  are  insoluble.  Thus,  strychnine 
oxalate  forms  needles,  and  the  picrate  rhombic  tablets  with 
saw  like  markings. — R.  L.  J. 

Strychnine  and  Brucine  s  Action  of  Bromine  on  .     C. 

Kippenberger.     Zeits.  anal.  Cheni.  1900,  39,  [10],  609  — 

627. 
Action  of  Bromine  Water  containing  Bromine  Salts. — 
On  mixing  a  solution  of  a  strychnine  salt  with  bromine  water 
containing,  e.g.,  50  grms.  of  KBr  per  litre,  the  nearly 
insoluble  hydrobromic  acid  monobromstrychnine  super- 
bromide  is  formed  (C2iHj,BrN202.HBr.Br,) ;  but  when 
there  is  a  large  excess  of  bromine,  the  corresponding  di- 
brom-snperbromide  is  produced  iu  slight  amount. 

If.  in  the  reaction,  large  quantities  of  a  bromine  salt  be  pre- 
sent, and  the  strychnine  salt  solution  contain  some  free  acid, 
the  superbromidi  I  II  \M.HBr. Br.,)  isformed,  together 
with  some  of  the  superbromide  (CjiHojBrNjt  >,.HBr.Br.,). 
The  production  of  the  latter  is  favoured  by  the  addition  of 
-odium  chloride.  These  compounds  are  slightly  soluble  in 
water,  and  the  solubility  is  increased  by  acids. 

Brurine  under  analogous  conditions  forms  corresponding 
compounds,  but  it-  hydrobromic  acid  superbromides  are 
much  more  soluble  than  the  strychnine  compounds. 

From  the  results  of  his  experiments  the  author  concludes 
that  no  exact  analytical  method  for  the  quantitative  estima- 
tion of  strychnin.-  and  brucine  can  be  based  on  the  reaction 
between  these  alkaloids  and  bromine. — C.  A.  M. 

Terpenes  and  Essential  Oils.    O.  Wallacb.     XLIX. 
Annalen,  1900,  313,  [8],  345—370. 

In  preparing  the  nitro-itc,  the   mixture   of 

phellandi  .    Bulphurie   acid    should   be    stirred    con- 

;inuou-ly    whilst     the    sodium     nitrite     solution    is    being 

dropped    in;    the    temperature   should    not    exceed    4°   C. 

rude  produ  t    is  very  unstable,  and    should   be  rapidly 

I  untied  :   it  i-  dissolved  in  the  least  quantity  of  chloroform, 

a  little  ai  ether  added, and  the  clear  liquid  cooled 

in  ice  for  3 — 4   hours,  when  crystallisation  occurs.     The 

freezing  -  point    method    indicates     the    double    formula 

I 

On  oxidation  by  strong  nitric  acid,  phellandn  ii   uitrosite 

give-     two    isomeric    compounds    C-JI.NJi,,    terephthalic 

ropylsucc'inic  acid,  and  an  isomeride  of  the  last 


named.     Oxidation  by  permanganate    produces  isoprop 
succinic  aud  isobutyric  acids. 

Reduction  of  Terpinene  l\'itrosile. — The  nitrosite  » 
rapidly  reduced  in  alcoholic  solution  by  sodium.  1 
products  were  distilled  in  steam,  the  distillate  was  caught 
all  aqueous  solution  of  oxalic  acid,  from  which,  after  remo 
of  the  alcohol,  ether  extracted  neutral  products.  The  ha 
products  were  obtained  by  adding  alkali,  and  were  fl 
purified  by  distillation  in  racno.  The  base,  C|„II1:X1 
boils  at  209  —210  C.  ;  its  carbamide  melts  at  171°  C.  af 
reerystallisatiou  from  methyl  alcohol.  It  is  not  identi 
with  aiiv  compound  hitherto  known.  By  the  action 
nitrous  acid,  followed  by  oxidation  with  chromic  acid, 
was  converted  into  an  unknown  ketone  of  carvone-1 
odour,  which  forms  an  oxime  melting  at  96? — 98°  C.  1 
non-basic  products  of  the  reduction  contained  eymene  an 
ketone.  C10H16O,wbich  forms  an  oxime  melting  at  S3' — 81 
When  the  oxime  is  warmed  with  sulphuric  acid  it  reg 
a  ketone  of  pure  carvone  odour. 

Oxidation  of  Pinene. — When  oil  of  turpentine  has  b 
oxidised  by  means  of  potassium  permanganate  in  ordei 
obtain  a-pinonic  acid  (Ber.  29,  22),  a  camphoraceous 
noticed  on  evaporating  the  liquid.  The  volatile  substa 
was  obtained  by  distilling  and  fractionating  the  i 
distillate.  The  fractions  boiling  between  170° — 2 
and  200° — 21J3  C.  reacted  with  semicarbazide  soluti 
The  semicarbazone  is  derived  from  a  ketone,  C9H„0,  boil 
at  209° — 211  C,  aud  identical  with  the  uopinone  ohtaii 
by  Villiger  by  the  oxidation  of  nopinic  acid  (Ber.  | 
1927).  The  oxime  could  not  be  obtained  crystalline, 
the  ketone  forms  a  very  characteristic  compound  u 
benzaldehyde,  C,H120 :  CH.C,,H,.  It  is  obtained 
allowing  a  mixture  of  equal  uiols.  of  the  two  substances 
stand  with  sodium  ethylate  for  some  time,  and  then  dibit 
with  water;  the  compound  crystallises  from  methyl  alec, 
in  colourless  transparent  crystals,  which  melt  at  10G'  C. 
Pinocamphone,  CwH10O,  is  a  ketone  obtained,  togel 
with  pinylamine,  by  the  reduction  of  nitrosopine 
oxime  melts  at  86° — S7°  C. ;  on  reduction  by  sodium 
alcoholic  solution  it  yields  pinocamphylamine,  C1(I11,;X 
a  liquid  base  which  combines  with  carbonic  acid. — A.  C. 

Geranium  ;  Development  of  Terpene  Compounds  in  ti 
.     E.  Charabot.     Comptes  Bend.  131,  [20],  806— t 

The   author    has    examined    geranium   oil   prepared  ft 
the   green    plants   in  July  and  in   August,    and   from 
completely    matured  plants    in    September.     (Compare, 
lavender  imd  mint,  this  Journal,  1900,  272  and  372.) 
finds  that,  as  the  plant  matures  (1)  the  acidity  diminisl 
(2)    the   oil   becomes    richer   in    esters;    (3)    the   amo 
of  total  alcohol  slightly  increases,  but  that  of  free  alci 
diminishes;     (4)    the    proportion    of    rhodinol    to   gera 
increases.      He   finds  that   before  maturity  there  exist  ii 
traces  of    a    ketonic  constituent   (menlhone)  or   cone 
all;  also  that    this   is  formed  at  or  after   maturity,   «• 
the    plant    possesses    its    maximum    respiratory    activ 
The  ruodinol   is   possibly  formed  by  hydrogenation  of 
geraniol    (Tieniann   has  already    realised    this  reaction  I 
the    laboratory),    but    the   author    will    not   yet    com 
himself   to   this  hypothesis  ;    while   the  menthone 
probably    formed    from    the   rhodinol   by    its    oxida 
rhodinal,  which  (this  Journal,  1900,  769)  is  then  convc  I 
by  isomeric  chauge  into  menthone. — J.  T.  L>. 

Sandal  Wood  [Amyrol  j,  West  Indian  .     II.  i 

and  \V.  Kojahn.     Chem.  Zeit.  Kep.  1900,  24,  [94],  M 

It  has  already  been   shown    (this   Journal,  1900,  16 
West    Indian    sandal    wood  contains  a  new  ses  ni 
alcohol,    C'i.ILv.OH,   termed    amyrol.     According  to  1  ' 
investigations  this  amyrol  contains  mixed  with  it  an  il 
alcohol.     Amyrol   boils  at  299°  C,  has  a  rotation   - 
ufic  gravity   at    15°  C.  of  0-987.     It   is  com 
dehydrating   agents   into   a   sesquiterpene,  C;  ' 
wood  contains  another  compound,  Amyrol  in,  (',11,1' 
separates    from   alcohol    in  colourless    slightly  fluiiresi 
crystals,  melting  at  117°  C.    Amyrolin  dissolves  in  alcoh 
potash  with   a  yellowish-green   fluorescence ;  on  pi 
boiling,  the  potassium  salt  of  an  acid   is  formed,  which 
not  yet  been  obtained  in  a  pun;  state. — T.  A.  L. 
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Thujene,  u  New  Tricyclic  Terpene.    L.  Tschugaeff. 

Ber.  1900,33,   [16],  3118 — 8126. 

Si  mmi  kb,  who  discovered  thujone,  could  aot  obtain  thujene 

thujyl  chloride    (Ber.  25,    8348).     Also    Wallach 

InaaJen,  272,   111  i  286,  107)  and  Seminler,  bj  the  dry 
listillation  of  thujylamine  hydrochloride,  obtained  a  terpene, 
..I   tanacetene."     It   is  apparently  a  monocyclic 
id,     Wallach  has  found  that  isothujylamine  hydro- 
g  ii  terpene  on  dry  distillation,  which  is  most 
irobably  identical  with  the  above  thujene.    This  compound, 
of  its  telationship  to  isothujoue,  should  be  called 
Bothnjene.  The  true  tricyclic  thujene  has  now  been  prepared 
.,  the  author. 
Thujone  was  reduced  to  thujyl  aleohol  by  boiling  with 
eiliuni  in  absolute  ale. hoi.     Thujyl  alcohol  was  boiled  with 
odium  and  toluene  or   xylene  on  the  sand-bath,  the  solu- 
ion  was  poured  off  from  the  sodium  and  treated  with  carbon 
lisnlphide  and  methyl  iodide,  in  order  to  obtain   thujylxan- 
methvl  ester.      Alter   distilling  off  volatile  matters 
m,  the   residue  was   taken  up   in  ether,  the   solution 
Iliad,  ether  driven  off,  and  the  residue  subjected  to  dry  dis- 
tillation.   The  distillate  »as  rectified  and  boiled  over  sodium  ; 
forms   a   limpid   liquid  of  slight  odour,  boiling   at 
51° — 152  -5   ('.,    and   with   the  specific   gravity   d  2U0  = 

1*8375.     It   thus   differs   in   physical   properties   from  all 

n penes  hitherto  known;  it  also  differs  in  chemical  pro- 
lerties.  It  produces  no  nitrosochloride.  The  action  of  two 
toms  of  bromine  gives,  with  evolution  of  hydrobromic 
cid,  a  reddish-brown  syrnp,  soluble  in  aleohol  to  a  deep- 
ed solution.  Thujene  is  rapidly  oxidised  in  the  air;  it 
ostantly  decolorises  permanganate.  Thujene,  as  also 
linene  and  limooene,  when  shaken  with  a  hot  strong  solu- 
ion  of  mercuric  acetate  containing  free  acid,  gives  in  a  few 
[linutcs  a  fine  pearly  crystalline  substance,  insoluble  in 
uost  organic  solvents  and  in  water.  The  author  has  not 
a  able  (o  regenerate  unaltered  thujene  from  this 
oinpound. — A.  C.  W. 

lose  Oils;  Occurrence  of  Phenylethyl   Alcohol  in  . 

D.  von    Soden  and   W.  Bojahn.     Ber.    1900,   33,    [16], 
e  also    this    Journal,    1900,    768 — 769; 
1036  and  L037.) 

all  proportion  of  phenylethyl  alcohol  in  rose  oils 
ietilled  by  steam,  as  compared  with  the  large  percentage 
ii  extracted  oils,  is  due  to  the  considerable  solubility  of  the 
Jcohol  in  water ;  it  is  contained  in  the  distilled  water,  from 
rbich  it  may  be  extracted  by  ether.  The  hypothesis  of 
iValbaum,  that  the  alcohol  is  not  developed  in  the  rose 
letals  until  they  arc  dry.  is  therefore  unnecessary.  Stephan 
nd  Walbaum  obtained  mere  traces  of  phenylethyl  alcohol 
n  working  up  11  kilos,  of  German  rose  oil;  the  authors 
■htained  larger  quantities  (though  still  a  small  percentage) 
iction  with  dilute  caustic  soda.  Thus  it  is  possible 
hat  the  aleohol  is  present  partly  in  the  form  of  esters. 
lose  preparations  obtained  by  extraction  should  contain  a 
arger  proportion  of  the  aleohol ;  two  technical  products 
lave  now  been  examined  :  — 

Rote  Pomade,  prepared  by  the  maceration  of  fresh  roses 

vith  warm  fat.     By  the  method   of   Hesse   (this   Journal, 

.899,  396)  0-5G  per  cent,  of  volatile  oil  was  obtained  from 

he  pomade.      That  portion  of  the  volatile  oil  which    was 

■xtracted  from  the  water  coming  over  in  the  steam  distil- 

ition  «as   several    times  shaken  with  4  per  cent,   caustic 

toda  solution.     The  phenylethyl  alcohol  dissolved  was  then 

xtracted  by  ether ;  it  constituted  46  ■  5  per  cent,   of  the 

olatile  oil. 

'  Rose  Pure,"  a  brownish-yellow  viscous  oil,  obtained  by 

■  raction  of  free  rose  petals  by  means  of  a  volatile 

solvent.     This  oil  was  distilled  with  steam  until  the  distillate 

«  is  almost    odorless.     The   phenylethyl  alcohol,  obtained 

ore,  was  25  per  cent,  of  the  total  volatile  oil. 

This  alcohol  is  thus  a  normal  and  important  constituent 

if  the  essential  oil  of  roses.     Small  quantities  were  also 

'ound  in  Bulgarian  (Turkish)  rose  oil.— A.  C.  W. 

Papaverinol.     L.  Stuchlik.     Monatsh.  fiir  Chem.  1900, 

21,  [8],  813— 830. 

ACCORDING  to  Goldschmidt,  papaverine  is  a  tetramethoxy- 

>vn/.ylisoquinolinc ;    on    oxidation   by   potassium    perman- 


ganate it  forms  a  ketone,  which,  on  reduction,  should  yield 
the  alcohol,  papaverinol — 

C,H,(O0H,),(I,  2), 

I 
CH(OH)(4,  1'), 

I 
C9H,N(OCir,).,(2,.1). 

The  best  yield  is  obtained  by  adding  a  slight  excess  of 
zinc  dust  in  small  quantities  at  a  time  to  a  solution  of  papa- 
veraldine  in  glacial  acetic  acid,  heated  on  the  water-bath. 
After  diluting  and  removing  zinc  as  sulphide,  sodium  car- 
bonate  was  added  almost  to  neutralisation,  and  the  solution 
then  precipitated  by  ammonia.  The  precipitate  was  dissolved 
in  dilute  hydrochloric  acid,  the  solution  filtered  from  un- 
reduced papaveraldine,  decolorised  by  animal  charcoal,  the 
base  precipitated  by  ammonia,  and  recrystallised  from 
methyl  alcohol.  The  small,  almost  white,  needles  melted 
at  137"  ('.  Papaverinol  is  readily  soluble  in  organic 
solvents,  but  very  slightly  soluble  in  water.  The  hydro- 
chloride is  very  soluble  and  difficult  to  crystallise  ;  it  was 
obtained  crystalline  by  dissolving  the  base  in  dry  ether, 
passing  in  dry  hydrochloric  acid  gas,  dissolving  the  preci- 
pitate in  alcohol,  and  adding  ether  to  incipient  turbidity. 
After  some  hours  the  salt  then  separates  in  fine  yellowish 
needles,  forming  star-shaped  groups.  It  begins  to  darken 
at  180°  C,  and  melts  at  20C°— 202    ('. 

Papaverinol  hydrochloride  is  similar  as  regards  physio- 
logical effect  to  papaverine. — A.  C.  W. 

Nitrosaticylic  Acid  and  Nitrosulphonic-salicylic  Acid. 
It.  Hirsch,     Ber.  1900,  33,  [17],  3238—3241. 

Ax  almost  quantitative  yield  of  nitrosalieylic  acid  is  obtained 
by  the  following  process  : — 100  grins,  of  salicylic  acid  are 
dissolved  in  300  grms.  of  cold  strong  sulphuric  acid.  The 
mixture  is  cooled  to  0°  C,  and  a  mixture  of  90  grms.  of 
nitric  acid  and  270  grms.  of  sulphuric  aeid  then  added 
in  portions.  The  temperature  must  not  exceed  10°  C.  The 
excess  of  acid  is  drained  off,  and  the  residue  twice  boiled 
with  2  litres  of  water.  Nearly  pure  a-(ni)-nitrosalicylic 
acid  remains. 

Xitrosulphonic-salicylic  acid  is  obtained  by  heating  100 
grms.  of  salicylic  acid  for  30  minutes  on  the  water-bath 
with  500  grms.  of  sulphuric  acid,  allowing  to  cool  to  30°  C, 
and  adding  a  mixture  of  90  grms.  of  nitric  acid  and  270  grms. 
of  sulphuric  acid  in  portions  of  10  c.c,  the  temperature  being 
kept  between  30°  and  40°  C.  Excess  of  acid  is  drained  off, 
the  residue  dissolved  in  water,  and  the  solution  neutralised 
by  barium  hydrate.  On  cooling,  the  neutral  salt  separates 
in  fine  yellowish-red  needles. — A.  C.  W. 

Poisonous  Boraqinacae.     K.  Greimer.     Arehiv.  238,  505. 
Jt'hu'rm.  J.  1900,  65,  [1584],  490. 

The  author  found  that  Anchusa  officinalis,  Cynoglossum 
officinalis,  and  Echimn  vulgare  all  contain  a  poisonous 
alkaloid,  cynoglossine.  The  physiological  action  of  this 
alkaloid  is  similar  to  that  of  curare.  Symphytum  officinalis 
also  contains  a  toxic  alkaloid,  symphyto-cynoglossine,  similar 
in  chemical  constitution  to  cynoglossine,  but  differing  in  its 
physiological  action.  The  above-mentioned  plants  also 
contain  a  notable  quantity  of  choline,  and  a  toxic  glucoside, 
consolidin,  which,  when  hydrolysed  with  acids,  splits  up  into 
glucose,  and  an  alkaloid,  consolicine.  The  latter  is  three 
times  as  powerful,  as  regards  its  physiological  action,  as  the 
glucoside,  consolidin,  from  which  it  is  derived. — A.  S. 

Angophora ;  New  Species  of .      R.T.Baker.     Proc. 

Linn.    Soc.    N.S.W.    1900,    84.      Phanu.   J.   1900,   65, 
[1584],  489. 

The  New  South  Wales  tree,  popularly  known  as  "  Coola- 
bah,"  appears  to  constitute  a  new  species,  and  is  named  by 
the  authors  Angophora  melanoxylon.  It  is  a  medium-sized 
tree,  from  40  to  50  ft.  high,  and  with  a  diameter  up  to  3  ft. ; 
the  bark  is  somewhat  similar  to  a  "  Box  "  bark,  and  is  much 
less  fibrous  than  that  of  A.  subvelutina,  F.  v.  M.,  or  A. 
intermedia,  D.C.  The  botanical  characters  of  the  tree  are 
described  in  detail.  The  kino  obtained  from  the  tree  forms 
brownish  coloured,  very  friable  masses,  having  a  dull  frac- 
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hire.  It  is  but  little  soluble  in  cold  water,  forming  ;i 
whitish  turbid  solution  i  the  turbidity  disappears  on  hoihng. 
but  again  appears  when  the  hot  solution  is  cooled.  The 
substance  causing  the  turbidity  was  extracted  with  etl 
and  was  found  to  be  aromadendrin.  No  eudesmiii 
present.  The  presence  of  that  substance  in  the  kmos  oi 
some  Angophoras  indicates  a  chemical  connection  between 
Ihoe,  I  the  Euealvpts.     Eudesmin  appears  to  be 

the  more  common   in   the    l-'.u.  alvpts.  but   in   thi 
son,,  oth  eudesmin  and  aromadendrin  are  present  ; 

un  to  the  present,  aromadendrin  alone  has  only  been  found 
iu  ,:■  ilophylta  of  Western    Australia. 

tannm  present  in  the  kino  of  Angophora  melanoxylon  gives 
a  green  colorathu  in  a  very  dilute  aqueous  solution,  with 
one  drop  of  ferric  chloride  solution,  and  in  thai  respect 
differs  from  the  kino   of  /.".  cahphylla,  win,  I   blue 

coloration  under  similar  conditions. — A.  S. 

iloln  :   Oxidation   of  ,  by    means    of  Potassium  Per- 

ndpkate   and    Caro  s   Acid.     E.   Seel.     Ber.    1900,  33, 
[17],  8212— 8214. 
The  author  has  examined  the  products  of   the  oxidati 
aloin  from  Barbados  aloes.    The  action  of  potassium  per- 
sulphate yields  different  products  according  to  the  quantity 
„f   therea  -  of  which  produces  a   pale-red  com- 

pound in  almost  quantitative  yield.  It  appears  to  be  an 
unstable  oxygen  addition  compound.  It  is  also  forni.,! 
bv  the  electrolytic  oxidation  of  aloin  in  dilute  sulphuric 
acid,  or  by  means  of  potassium  percarbonale.  Caro's 
reagent,  obtained  from  potassium  persulphate  and  sulphuric 
aeid  (.this  Journal,  1900,  172),  or  Baeyer's  mixture  of 
hvdrogen  peroxide  and  sulphuric  aeid  (Ber.  33,  124), 
produees  a  brownish-red  powder,  from  which  chloroform 
extract  tetrah\drox\  mcthyl-anthraquinone,  C^H^O,,. 

— A.  C.  W. 

Erysimin  :  .Xnc  Glucoside from  Erysimum  Seeds.  Schlag- 
denhauffeii  and  Reeb.  Comptes  Rend.  131,  [19],  753— 
755. 
Tut:  seeds  of  various  species  of  Erysimum,  freed  from  fatty 
matters  bv  extraction  with  petroleum  spirit,  are  lixiviated 
with  alcohol;  the  residue,  after  evaporating  the  alcoholic 
ition,  is  dissolved  in  water,  precipitated  by  sodium  sul- 
phate, and  the  precipitate  redissolved  and  reprecipitated 
by  sodium  sulphate  two  or  three  times.  The  erode  glucoside 
is'  dissolved  in  alcohol,  the  solution  filtered  and  evaporated, 
the  residue  dissolved  iu  water  and  precipitated  by  lead 
acetate.  After  removal  of  trie  lead  by  sulphuric  acid  and 
neutralisation  bv  ammonia,  the  solution  i<  evaporated  to 
dryness  and  the  residue  extracted  with  alcohol.  Evapora 
tio'u  of  the  alcoholic  solution  yields  the  pure  substance. 
This  i-  a  pale-yellow  amorphous  mass,  slightly  hygroscopic, 
soluble  in  water  or  alcohol,  not  in  ether,  chloroform, 
benzene,  or  carbon  bisulphide.  It  melts  at  190  C,  and 
begins  to  decompose  at  a  slightly  higher  temperature.  It 
"ive^  the  reactions  of  a  glucoside,  and  the  results  of  analysis 
are  expressed  bv  the  empirical  formula  CjH-Oj.  It  is  a 
violent  poison  to  warm-blooded  animals  and  to  frogs. 

The    seeds    appear    also  to  contain    an    alkaloid,  which, 
however,  the  authors  have  not  yet  obtained  in  a  pure  State, 

— J.  I.I). 

Franaula,  Sagrada  and  Rhubarb,  Soluble    Active  Gluco- 
sides of E.  Aweng.    Apotu.-Zeit.  15,  537.    ('hem. 

Centr.  1900,2,  [14], 
The  author   has  before  shown   that  the  above-mentioned 
dru-s  contain  two  groups  of  active  constituents  ;  the  primary 
gin,  ..  ,x  soluble  iii  water,  ami  the  secondary  g 

ightiy  soluble  in  water.      Both  groups  are  completely 
extracted  by  To  per  cent,  alcohol. 

Frangula  Bark.—U  the  alcoholic  (70  per  cent.)  extract 
oe  ,  to  expel  the  alcohol,  then  treated  with  dilute 

ammonia  ration  faintly  acidified  with  aci  ti  •  acid, 

tQ(  ite  in  large  Socks,  and  can 

be  easily  filtered  off,  whil  nary  glucosides   remain 

in  the  filtrate.    Thelattei  i  bly's  "  frangula  .acid." 

•j!  :  in  a  crystalline  form  from  a  mixture 

.    and  absolute   alcohol  :  if  it  be 
heated  in  aquequa  solution  for  a  long  time,  the  acid  beo 
insoluble,  but  again  becomes  soluble  if  dissolved  in  ammonia 


and  reprecipitated  with  acetic   aeid.      Baryta  water  dues  d 
produce  a    precipitate  iu    the  aqueous    solution  of   the  ac 
igh  the  foreign  substances  that  are  contained,  togetl 
with  "  frangula  acid  "  in  the  aqueous  percolate  of  the  h:u 
and  an-  also  present  in  Kublv's  red  acid,  are  precipitated 
this  reagent.     The   pure  acid  reddens  blue  litmus  paper, 
is  a  secondary   glucoside,  and  on  hydrolysis  yields, 
the  sugar,  frangularhaiunctin,  which  dissolves  in  eoneentr.n 
alkali  to  a  yellowish-red  solution,  changing  to  golden-yelli 
Oil    dilation,  and   is    probably   a    decomposition    product 
rhamnetin. 

The  secondary  glucosides  of  frangula  hark  conti 
cinodin,  chrysophanic  acid  and  frangulin,  soluble  in  hcuzci 
a  glucoside  soluble  in  a  mixture  of  benzene  and  ahsoli 
alcohol,  which  yields  emodin  on  heating  with  dill 
sulphuric  acid;  and  another  glucoside,  insoluble  in  1 
solvents  mentioned,  but  which  dissolves  in  caustic 
ti  violet  solution,  and  corresponds  to  the  "  eisenen 
described  by  the  author. 

Sagrada. — The  secondary  glucosides  have  not  yet  In 
examined.  The  primary  glucosides  contain  "  fi 
acid  "  and  a  glucoside,  which  on  hydrolysis  yields  emod 
The  two  glucosides  may  be  separated  by  96  per  cent,  alcoh 
The  emodin  glucoside  is  almost  completely  precipitai 
from  its  aqueous  solution  by  baryta,  gelatin  solution,  s 
formalin. 

Rhubarb. — ( Inly  the  primary  glucosides  were  e.xaniin 
They  contain  the  same  compounds  as  those  of  sagra 
With  ammonia,  "frangula  aeid"  (from  all  three  dni| 
gives  yellow,  emodinglucoside  (from  sagrada  and  rhubar 
bright  raspberry-red  solutions.  Emodinglucoside  appe: 
to  bi  more  active  than  "frangula  aeid,"  and  this  f. 
becomes  important  in  connection  with  the  valuation 
rhubarb. — A.  S. 

Corybulbine  into  Corydaline ;  The  Conversion  of  — 
Alkaloids  of  Corydalis  Cava.  J.  J.  Dobbie,  A.  Laud 
and  1'.  G.  Paliatseas.  l'roc.  Chem.  Soe.  16,  [229],  2 
(See  also  this  Journal,  1896,  125—826.) 
(  ohv  dai.ixk,  C1SH|VN(>((X'H3)4.  differs  from  corybulhi 
ClsH,6NO(OCH:i)3,  by  CH2,  and  contains  four  metho 
"roups,  whilst  the  latter  alkaloid  contains  only  three,  l' 
authors  have  now  proved  that  corybulbine  contains 
hydroxyl  group  and  forms  a  mon-acetyl  derivati 
('',,11,,X((  H'II:1);)O.C.,H;,0.  By  treatment  with  concentre 
hydrogen  iodide  the  two  alkaloids  yield  the  same  pheni 
derivative.  ('„Hl,X(OH)4HI.  Corybulbine  can  be  rem 
converted  into  corydaline  by  treatment  with  equival 
quantities  of  methyl  iodide  and  potassium  hydroxide 
methyl  alcohol  solution.  The  artificial  corydaline  agrees 
melting  point,  solubility  in  various  reagents,  and 
rotation  with  the  natural  alkaloid.  The  platiniehlor 
ethyl  sulphate,  and  hydroiodide  of  the  natural  and  artifii 
substances  have  been  compared  and  found  to  be  identica 

Hyoscyamus  Muticus,  and  of  Datura  Stramonium  grc 

in  Egypt ;    The  Alkaloids  of .     W.  R.  Dunstan  ; 

II.  Brown,     l'roc.  Chem.  Soe.  16,  [229],  207. 

In  a  previous  paper  (this  Journal,  1891,  1177)  the  autb 
showed  that  Hyoscyamus  Muticus  grown  in  India  eontaii 
0'  1  per  cent,  of  byoscyainine,  which  is  readily  isolated  i 
pure  stale  Subsequently  Gadamer  (see  this  Journti 
171 )  in  a  brief  note  recorded  the  fact  that  the  same  pi 
grown  in  Egypt  contains  more  than  ten  times  this  quant 
Through  the  kindness  of  Mr.  E.  A.  Floyer,  the  autl 
have  been  enabled  to  examine  a  specimen  of  the  plant  fr 
Egypt.  They  find  it  to  be  much  richer  in  hyoscyam 
than  the  sample  of  Indian  growth  previously  exaniie 
i'h,  seeds  furnished  087  percent,  and  the  stems  and  lea 
o  ■."■'.'  percent.  It  remains  to  be  determined  whether 
Indian  plant  is  always  poorer  in  alkaloid,  or  whether  it  > 
a  peculiarity  of  the  sample  examined. 

The  authors  call  attention   to   the   Egyptian   plan 
important  source  of  the  alkaloid  hyoscyanune, 

Datura  Stramonium  grown  in  the   Egyptian  desert  B 
contains  hyoscyamine,  unaccompanied  by  other  atro 
alkaloids,  to  the  extent  of  o:35  per  cent. 

An  abundant  supply  of  either  plant  could  he  obtaii ' 
from  Egypt. 
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■Tutu"    Pari  I:    T.H.Easterfleld  and  B.C.  Aston. 

Chem.  Soc.  16,  [229J,  21K 

i„>r-  have  examined  three  varieties  of  tutu — Coriara 

uscifolia,    ('.  thymijblia,  C.  angustissima —  which  cause 

osg  of  itook  in  New  Zealand,  and  have  isolated  from 

aide,  tutin,  I    >B    0?,  along  with  acetic,  gallic, 

..,.,]  other  acids.     From  (  '.  thymifolia  quercetin  or 

und  was  obtained;  and   from  < '.  angus- 

■  i.  i '  II  i  i  .  which  lias  not  been  identified. 

Tutin    was   obtained    in    colourless   crystals   melting   at 

09°  ('.  (uncorr.),  and  is  perceptibly  volatile  at  120° — 

10  c  .     [to  solubility  is   1*9  grms.  in    100  grms.   of  water 

l-.".   gnus,  in    100    grms.   of  ether   at    10  ;    B-2 

:nis.  in   100  grms.  of  alcohol  at  16    C.     It  is  very  soluble 

ne,  sparingly    soluble  in   chloroform,  insoluble   in 

ensenc  and  carbon  bisulphide.     Its  optieal  rotation   was 

etcruiined,  and  gives  [a]\f  =    +  9 -25°. 

The  authors  also  discussed  the  formula  for  coriamyrtin, 
ml  conclude  that  the  formula  0,-H^O,,  which  is  half  that 
Anally  accepted,  harmonises  better  with  the  facts.  A 
omparison  of  the  chemical  and  physical  characters  of 
itin  and  coriamyrtin  proved  that  these  substances  are  not 
lentieal. 

A  note  by  Prof.  Marshall  on  the  pharmacology  of  tutin 
ates  that  its  action  is  similar  to  that  of  coriamyrtin,  hut 

more  slowly  produced,  and  it  is  much  less  toxic.  Its 
■tiou  is  exerted  mainly  on  the  medulla  oblongata,  and  the 
isal  ganglia  of  the  brain. 

A        I  'vmica  ;    Determination  of .     F.  C.  J.  Bird. 

s         ml, r  Will.,  page  ~5. 

Iknloiii.i ;   Use  of  Tannin  in  Purifying  Residues  contain- 
ing   .     t'.  Kippenberger. 

See  under  XXIII.,  jiage  74. 

I  HI :  Determination  of  Citral  in .    .Schimmel's 

ami.  Rep.,  1  Set.  1900,  25. 

See  under  Will.,  page  75. 

noa  OH  i   Determination  of  Citral  in .   E.  J.  Parry. 

under  XXIII., page  75. 

JLichens  :   Constitution  of .     VI.     AV.  Zopf. 

See  under  XXIV., page  77. 

'arvone;  Analysis  of  Oils  containing .     E.  Kremers. 

Seepage  16. 

PATENT. 
iwphor .-   Pim/l  Oxalate   and  Pinyl   Formate;     Process 

for  the  Production  of .     C.  K.  Mills,  London.    From 

The  Ampere  Electro-Chemical  Company,  Jersey  Citv, 
i    9  \.    Eng.  Pat  14.754,  Aug.  17,  1900". 

ui'ExxixE  (i  parts)  from  any  recognised  source,  if  con- 
ning sufficient  pinene.  is  heated  with  anhydrous  oxalic 
id  (1  part)  to  120°— 130°  C.,  the  resulting  product  is 
■ated  with  caustic  alkalis  in  excess,  and  the  mixture  of 
raphor  and   borneol    so   obtained   is   steam-distilled    to 

imparities. 
The  borneol  is  then  oxidised  to  camphor.     The  inventor 
uuis  this  process  in  its  various  stages,  and  also  the  inter- 
products,  piuvl  formate  and  pinvl  oxalate. 

— R.  L.  J. 

XXI.-PHOTOGKAPHY. 

ght ;  its  Influence  on  the  Action  of  Chlorine  on  Metallic 
sdecr.—IJ.  V.  v.  Cordier.  Monatsh.  fur  Chem.  21 
[7],  655. 

11  author  gives  an  account  of  his  further  experiments  on 

ot.       The    formation   of    sUver    chloride    is    not 

under   the    influence  of   red  light ;    whilst  it  is 

ler  the  influence  of  violet  and   blue  light,  although  the 

action,  which  takes  place  at  the  same  time,  is  also 

Light  filtered  through  a  sufficiently  thick  layer 

cbionne  gas,  behaves  generally  like  red  light.     Filtration   , 


of  the  light  through  dry  chlorine  weakens  il     influence  ou 

ir   not    at    all;  with  moist  chlorine, 

however,  there  is  a  considerable  weakening,  which   may  he 

increased  by  the  addition  of  small  quantities  ol 

Rontgen    rays   have    practically    no    influence    on    the 

reaction. — J.  W.  H. 

Sensitiveness  of  Photographic  Plates  ;   Increasing  the . 

K.    Neuhauss.     Phot.    Rundsch.   1900,  14,    233.     From 

Chem.  Zeit.  Hep.  1900,  24,  [90],  336. 
Photographic  plates  may  he  rendered  more  sensitive  by 
a  preliminary  very  short   exposure   to   light.     The   author 

n nun. -in Is  that  the  plates  should  he  exposed  in  the  dark 

room,  before  the  red  lamp,  until  on  development  a  very 
slight  fog  appears.  The  time  required  for  this  preliminary 
exposure  should  be  ascertained  once  for  all,  and  is  then 
applicable  to  all  plates  made  from  the  same  emulsion. 

Absorption  Spectra  ;  Plates  for  Photographing . 

A.  Miethe.  Zeits.  angew.  Chem.  19i>0,  1199. 
The  method  which  Formanek  has  already  described  (this 
•l"iirnal,  1 S 9 '.) ,  611)  for  differentiating  colouring  matters 
and  for  examining  mixtures  thereof,  becomes  still  more 
useful  if  the  absorption  spectra  can  be  photographed  and 
preserved  for  reference.  Ordinary  photographic  plates  are 
not  suitable  for  this  purpose,  as  the  characteristic  absorption 
bands  of  the  dyestuffs  lie  principally  in  the  less  refrangible 
part  of  the  spectrum  ;  and  even  commercial  colour-sensitive 
I  (ortho-chromatic)  plates  arc  not  completely  satisfactory, 
for  their  sensitiveness  stops  at  about  the  wave-length  590. 
The  author  publishes  two  formula-  for  the  preparation  of 
either  slow  or  rapid  plates,  which  have  given  good  results, 
and  which  permit  an  impression  of  the  spectrum  to  be 
obtained  up  to  the  Fraunhofer  line  A. 

Rapid  Plates. — The  bath  is  made  by  dissolving  1  grm. 
each  of  Glycin  Red  (Kinzelberger),  Quinoline  Red,  and 
1 'uiuoline  Blue  (with  a  little  ammonia)  separately  in  500  c.c. 
of  93  per  cent,  alcohol,  filtering  after  a  few  days.  20  c.c. 
each  of  the  red  dye  solutions  are  then  poured  into  150  c.c. 
of  water,  50  c.e.  of  alcohol  are  added,  and  the  mixture  is 
allowed  to  rest  for  two  hours.  2  c.c.  of  the  blue  solution 
are  next  introduced  ;  and  after  another  two  hours'  standing, 
the  liquid  is  carefully  filtered.  Finally,  3  c.c.  of  ammonia 
and  I  c.c.  of  the  Quinoline  Blue  are  added,  and  the  whole 
is  diluted  with  150  c.c.  of  water  and  the  same  quantity  of 
alcohol. 

Slom  Plates. — The  bath  consists  of  100  c.c.  each  of 
1  :  5,700  aqueous  solutions  of  Diazo  Black  (Bayer),  and 
lodeosine,  with  3  e.c.  of  ammonia. 

Bromide  plates,  which  are  as  free  as  possible  from  fog, 
are  thoroughly  cleaned  and  dusted,  and  immersed  for  two 
minutes  in  either  of  the  baths ;  they  are  then  held  under  a 
rose,  soaked  for  two  minutes  in  distilled  water,  and  dried 
as  quickly  as  possible,  preferably  in  a  cupboard  with 
artificial  draught. 

The  rapid  plates  are  sensitive  from  the  ultra  violet  to 
the  wave-length  680.  If  they  are  required  to  photograph 
bands  in  the  green,  yellow,  and  red,  they  are  used  behind  a 
screen  of  Tartruzin  or  Martins  Yellow.  If  bands  in  the  blue 
also  are  to  be  recorded,  the  screen  should  be  a  very  weak 
aqueous  solution  of  Neutral  Red,  when  the  plates  give  an 
uniform  image  from  B  to  the  violet.  The  slow  plates  are 
sensitive  even  to  less  refrangible  light ;  their  range  extends 
to  the  extreme  end  of  the  visible  red.  As  their  sensitive- 
ness is  uniform  beyond  the  line  5i>0-*/i,  for  work  at  the  red 
end  of  the  spectrum,  they  should  be  protected  by  a  some- 
what stronger  screen  of  Martius  Yellow;  for  an  image  of  the 
whole  spectrum,  a  stronger  filter  of  Neutral  Red  should  be 
used.  They  requite  about  three  times  the  exposure  of  the 
rapid  plates.  Both  kinds  keep  for  at  least  five  or  six  days, 
but  they  are  advisedly  used  before  they  are  four  days  old. 
All  manipulations  should  he  carried  out  in  absolute  dark- 
ness, especially  with  the  slow  plates.  Development  is  rather 
prolonged.  The  author  recommends  the  Welshaeh  mantle 
a-  a  source  of  light  for  observing  the  absorption  bauds  of 
colouring  matters  ;  for  it  coutaius  a  large  proportion  of  the 
less  refrangible  rays,  and  therefor,'  easily  gives  an  uniform 
spectrum  with  a  comparatively  translucent  colour  screen. 

— F.  H.  L. 
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PhoK  Fixing     Baths.       Brit.    Jour.    Phot.    47, 

[8116],  741. 
Bdbh  first  suggested  the  addition  of  an  acid  to  the  ordinary 
fixing  bath  to  prevent  staining,  but,  unfortunate!}  a  deoo 
position  takes  place  which  mai  be  injurious  to  both  plates 
an,l  |  Bi  efly,  the  addition  of  an  acid  to  excess  oi 

sodium  thiosulphate  results  io  the  formation  of  sulphurous 
acid,  sulphuretted  hydrogen,  a  sodium  salt  of  the  acid  used, 
sodium  sulphate,  sulphur,  sodium  bisulphite,  pentathionate, 
and  acid  sulphide.  The  addition  of  alum  to  prevent 
■•  frilling  "  has  a  similar  effect  Lain,  r  states  thai  if  the  acid 
be  added  to  a  solution  of  sodium  sulphite,  and  the  mixture 
then  poured  into  the  solution  of  sodium  thiosulphate,  no 
deposition  of  sulphur  takes  place.  He  suggests  the  addition 
of  50—100  parts  of  acid  sulphite  lye  to  everj  l  000  parts  oi 
thiosulphate  solution  (1:4).  Vs  a  substitute  for  the  [y< 
he  reeoie  I  t-""   of   sodium   sulphite   (1:1).  60 

parts;  tartaric  acid  solution  (1:2),  20  parts.  His  alum  bath 
contains  saturated  solution  of  alum,  1,000  parts  :  saturated 
solution  of  sodium  sulphite,  300  parts  j  solution  of  thiosul- 
phate (1  :  4),  1,250  parts.  Merrier  showed  that  on  using  an 
organic  acid  in  the  fixing  hath,  the  addition  of  an  acetate, 
citrate,  or  tartrate  prevented  anj  deposition  of  sulphur,  and 
that  the  pate  could  be  safely  transferred  to  the  fixing  bath 
after  development  without  washing.     The  following  is  his 

formula : — 

Parts. 

sulphate 100 

isium  metabisulphite -0 

a  citrate 5 

m  chloride 20 

ill  alum -" 

Water 1.000 

The  acid  fixing  bath,  when  properly  made,  preferably 
with  an  organic  acid,  the  acid  being  added  to  the  sodium 
sulphite  solution  and  the  mixture  then  added  to  the  thio- 
sulphate solution,  gives  results  remarkably  free  from  stain 
or  deposit,  and  is  far  superior  to  the  ordinary  bath. 

—J.  W.  II. 

Photographic  "Reducer"}  Ammonium  Persulphate  as  a 

.     D.   Myblin.      Atelier  des   Phot.    1900,   7,    108; 

through  Chem.  Zeit.  Rep.  1900,  24,  344. 
The  author  is  unable  to  accept  either  of  the  theories 
advanced  by  Lumii-re  Iiro9.  (this  Journal,  1898,  870; 
1899,  856)  and  Namias  to  explain  the  "  reducing"  action 
of  ammonium  persulphate  upon  negatives.  His  own  idea  is 
as  follows  :— The  solution  penetrates  the  gelatin  film  where 
most  silver  is  congregated  (i.e.,  the  high  lights  of  the 
positive  picture),  attacks  the  metal,  and  converts  it  into 
silver  sulphate,  which  partly  dissolves.  The  persulphate  is 
(chemically)  reduced  tc  sulphate,  oxygen  being  liberated. 
;5v  the  action  of  the  water,  free  sulphuric  acid  is  also 
formed,  which  dissolves  the  gelatin,  chiefly  that  which 
>urrounds  the  disappearing  image.  The  process  will 
continue  until  the  deepest  particles  of  silver  are  reached, 
that  is,  until  the  whole  picture  is  ruined.  Nevertheless,  the 
image  is  not  wholly  destroyed,  for  the  negative  still  retains 
a  faint  blue  colour,  which  is  probably  due  to  the  undissolved 
silver  sulphate  that  resists  the  action  of  washing  with 
water.  In  the  fixing  bath,  the  blue  colour  disappears  ;  but 
by  mechanical  intensification,  the  remaining  image  can  be 
-omewhat  strengthened. — F.  II.  L. 

Trichromatic  Photography  i  Optics  of  — .     F.E.Ives. 

Hrit.  Jour,  i'hot.  47,  [2116],  742. 
For  the  correct  reproduction  in  colour  by  photographic 
methods,  the  obtaining  of  the  three  colour  records  must 
involve  a  strictly  quantitative  photographic  analysis,  for  no 
other  will  admit  ot  the  correct  synthetical  reproduction  of 
the  spectrum  it>elf,  the  only  test  for  any  trichromatic 
process.  By  positive  synthesis  of  the  colour  records,  the 
image  is  1  iut  up  by  adding  light  to  light,  red,  green,  and 
blue,  but  in  the  production  of  paper  pnuts  the  picture  is 
obtained  by  superposing  colour  It  will  be  clear 

that  since  red.  green,  and    blue   are  the  colours  in   positive 
plementary  colours,  or  minus  red  (cyan 
blue),   minus    green    (bright    crimson),   and    minus    blue 
Mow),   a'c   the   printing    colours  ;    the    white    printing 


surface,  however,  not  being  illuminated  by  a  mixture  i 
red,  green,  and  blue  light  only,  but  by  all  the  spectrin 
rays,  makes  it  necessary  to  consider  the  absorption  of  tli 
colours  in  the  intermediate  spectrum  regions ;  on  th 
account  the  absorption  of  the  printing  colours  should  m 
conform  to  the  Maxwell  curves,  but  should  be  greatest  f< 
the  pure  colours,  and  fall  gradually  to  the  next  "  primary 
in  the  spectrum.  In  any  ease,  however,  a  slight  hut  pei 
ceptible  degradation  of  colour  lakes  place  unless  the  prini 
be  \  iewed  in  a  mixture  of  pure  red,  green,  and  blue  light. 

—J.  W.  H. 
PATENTS. 
Transparent  Photographic  Films.    J.  E.  Thornton,  Altrini 

ham,  and  O.  F.  S.  Rothwell,  Hulme,  Manchester.     Kn, 

Pat.  17,165,  Aug.  24,  1899. 
The  invention  consists  of  a  stripping  film  mounted  on 
transparent  paper  base.     The  paper  is  made  transparent  i 
any  suitable  method,  and   rolled   and    gla/.ed  (without  th 
treatment  the  grain  of  the  paper  would  appear  in  the  imag' 
obtained);  the  stripping  medium,  preferably  consisting  i 
aluminium   or  zinc  salts   of  fatty    or  resin   acids,  is   th, 
applied,  and,  after  drying,  the  coating  with  sensitive  emu 
sion  takes  place  in  the  ordinary  way.     Such  a  film,  althouf 
oolite  adherent  to  the  base,  can  be   stripped  dry,  and  neec 
neither  heat  nor  solvent  to  facilitate  the  operation. 

—J.  W.  H. 

Photo-Printing  and  Developing  ;  Apparatus  for  — 
.1.  W.  Vickers  and  H.  W.  Kumsey,  London.  Eng.  Pa 
1530,  Jan.  24,  1900. 
The  invention  relates  to  means  of  reproduction  of  engineer 
and  other  drawings  by  photography.  F^xposure  is  made  I 
incandescent  gas  light ;  arrangements  are  described  fi 
moving  the  series  of  lights  to  different  parts  of  the  fl; 
printing  frame  used ;  development  is  carried  out  in  a  cylii 
drieal  vessel,  the  print  being  clamped  to  a  frame  capable  < 
rotation.— J.  W.  H. 

XXII.-EXPLOSIVES,  MATCHES,  Etc. 

Nitrogen  Iodide.  O.  Ruff.  Ber.  1900,  33,  [16],  3025. 
Ghattaway  has  shown  that  "  nitrogen  iodide,"  prepared] 
aqueous  solution,  has  the  composition  NH:1,  NI3  (Pro 
Chem.  Soc.  1898, 15,  17—22).  Recently  C.  Hugot.by  tl 
action  of  iodine  on  liquid  ammonia,  has  obtained  tl 
compounds  NI3,  3NH:„  and  NI3,  2NH3  (Ann.  Chim.  Phy 
[7],  21,  5)-  At  the  low  temperatures  attained  by  the  ui 
of  liquid  air  and  alcohol,  the  author  has  prepared  simil; 
compounds  with  different  amounts  of  ammonia  c 
ervstallisation.  At  —00  C.  a  substance  is  obtained  havir. 
the  composition  NI„  12NH3,  and  crystallising  in  brownisl 
red  leaflets.  At  —35°  to  -40°  C.  NI3,  3NH3  is  produce 
crystallising  in  olive-green  needles.  These,  when  dried  i 
vacuo  at  —35°,  turn  a  light  brownish-green  colour,  and  th, 
have  the  composition  Ni3,  2NH3.  Dried  in  vacuo  at  —2 
they  are  converted  into  the  ordinary  "  nitrogen  iodide 
Nil,,  Nig,  in  the  form  of  reddish-violet  needles. 

Sodium  amide,  iodine  and  liquid  ammonia  react  togetlv 
to  form  a  substance  of  the  composition  Na.,  NI:i.  —  A.  M. 

Chlorates ;    Decomposition  of  — — .     Part  111.    Calciu 
Chlorate  and  Silcer  Chlorate.     W.  H.  Sodeau. 
See  under  VII.,  page  42. 

Explosives  ;  Heat  Test  for .     W.  Cullen. 

Seepage  8. 

PATENTS. 
Explosives.     J.  Fuehrer,  Vienna.     Eng.  Pat.  16,277, 
Sept.  13,  1900. 
The  inventor  claims  the  use  of  aluminium  or  other  Ijgl 
metal  mixed  with  material  which  will  convert  it  into  oxii 
on  firing.     This  oxidation  sets  free  a  large  amount  of  hea 
A  suitable  mixture  may,  for  instance,  be  made  of  ammoniui 
nitrate,     aluminium,    and     charcoal    in     the     pro], 
lNH4NOs  t-  2A1  +  C— A.  M. 

I    Explosives ;     Manufacture     of     .        E.     Gathmani 

Washington,  U.S.A.     Eng.  Pat.  18,920,  Oct.  23,  1900. 

Tin-:  invention  relates  to  propulsive  explosives  made  in  tl 

I   form  of  rods  having  a  number  of  longitudinal  perforation 
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lii  rods  thus  constructed,  but   without  any  provision  other 

ban  tli.-  longitudinal  apertures  for  permitting  the  ignition 

innniiuiciiti'    with  the    "ion-    distuut  portions   of 

the  gases  are  generated  within  these  perforations 

,!  lulu , that  these  passages  cannot  accommo- 

tate  their  Bow,  and  the  rods  are  therefore  burst  open  and 

fragments,  thereby  causing    a   sudden    and 

of  pressure  in  the  bore  of  the  gun.     In  ord<  r 

.1  obviate  this  difficulty,  the  inventor  makes  a  number  of 

J  shaped   cuts   half   through    the    rods,  these   cuts  being 

Jternately  on  opposite  sides  of  the  rods.     He  claims 

a   longitudinally    multi-perforated    powder    roil    having 

cuts  or  grooves  on   its  opposite  sides,  each  pair  of 

aid  cuts  of  grooves  intercepting    the    several  longitudinal 

*rforations." — A.  M. 

Sxplwice.v ;      Manufacture     of    .       E.      Gathmann. 

hiugton,  1  .S.A.     Eng.  Pat.  1S.923,  Oct.  23,  1900. 

'he  invention  described  is  similar  to  that  of  Eng.  Pat. 
8,920  (preceding  abstract),  except  that  in  this  case  the 
anaverse  cuts  are  of  different  form,  each  cut  intercepting 
il  the  longitudinal  perforations.  Diagrams  and  descrip- 
ons  arc  given  of  a  number  of  ways  in  which  this  may  be 
irried  out. — A.  M. 

XXIII.-ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

mplre-Manometer.     <;.  Bredig.    Zeits,  far  Elektrochem. 
1900,  7,  [19],  239—260. 

me  ampere-manometer  devised  hy  the  author  is  shown  in 
mpanying  figure.     The  bottle  a  is  nearly  tilled  with 
2   per   cent,  solution   of  sodium    hydroxide,  and  eontainu 
o  concentric  cylindrical  nickel  electrodes  b  and  c,  which 
c  insulated  from  each  other  by  means  of  several  glass  rods. 
gen  and  hydrogen  given  off  arc  conveyed  through 
e  bent  tube  d  to  the  wider  portion  e,  which  is  loosely 
ugged    with  cottonwool.      After  being   filtered    by   the 
iol    (which    must    be    renewed  from   time  to  time) 
the  gases  escape  through  the 
capillary  tube  f.     A  mano- 
meter <•  attached  to  the  tube 
d  registers  the  excess  pres- 
sure   within   the  apparatus. 
This  excess  pressure,   for  a 
capillary  tube  of  given  length 
and  bore,  will  rise  as  the  rate 
of   evolution   of   the   gases 
increases,   and,  for  not    too 
large  excess  pressures,  will  he 
approximately  proportioned 
to  the    rate  of  evolution  of 
the   gases  according  to  the 
Poiseuille  formula. 

The  rate  of  evolution  of 
the  gases  is,  bowever,  pro- 
portional to  the  current 
strength,  and  hence  small 
internal  excess  pressures 
(above  that  of  the  atmo- 
sphere) will  be  very  nearly- 
proportional  to  the  current 
strength.  The  current 
strength  in  amperes  can  thus 
be  measured  as  a  pressure. 

The  author  employs  several 
capillary  tubes  which  are  so 
adjusted  that  1  ampere  pro- 
duces a  deflection  of,  e.g., 
1  cm.,  10  cm.,  &c,  on  the 
water  manometer ;  so  that 
by  simply  interchanging  the 
pillary  tubes  the  range  and  sensitiveness  of  the  instrument 
u  be  altered  at  will, 

The  temperature  coefficient  is  abont  +  0"56  per  cent.,  so 
it  for  the  ordinary  variations  in  the  temperature  of  the 
loratory,  the  instrument  is  liable  to  an  error  of  about 
per  cent.     An  E.M.F.   of   1-6—2  0   volts    is   required. 


If  dew  becomes  deposited  inside  the  capillary  t   lies,  it  can 

easily  be  removed  by  washing  with  water,  alcohol,  and  ether. 

The  ampere-manometer  is  not  a  precision  instrument,  but 

it  has   been  found    very   useful   in  analytical  and  synthetical 

electrolysis. — J.  .S. 

INORGANIC  CHEMISTRY.— QUALITATIVE. 

Thomas   Slag  ;  Detection   of  Mineral    Phosphate  in  . 

N.  von  Eorenz.     Chem.  Zeit.  Rep.  1900,  24,  355. 

Thk  process  depends  upon  the  detection  of  fluorine,  which 
is  assumed  to  be  always  present  in  mineral  phosphates, 
and  always  absent  in  Thomas  slag.  The  slag  is  treated  with 
concentrated  sulphuric  acid  in  a  beaker  covered  with  a  large 
watch-glass,  upon  the  under  side  of  which,  and  therefore 
exposed  to  the  fumes  generated,  a  small  filter  paper 
moistened  with  a  dilute  solution  of  soda  is  caused  to  adhere. 
After  exposure  to  the  fumes  for  about  five  minutes,  the 
paper  is  washed  with  a  few  c.c.  of  water,  and  the  wash- 
water  is  then  acidified  with  acetic  acid  and  tested  by  the 
addition  of  a  solution  of  calcium  chloride  acidified  with 
acetic  acid.  The  production  of  a  white  precipitate  or 
turbidity  on  or  before  boiling  indicates  the  presence  of 
fluorine,  and  indirectly  of  mineral  phosphate. — H.  H.  B.  S. 

INORGANIC    CHEMISTRY.— 
QUANTITATIVE. 

Chromic  Acid;   The   Iodometric  Estimation  of .     K. 

Seubert.     Zeits.  angew.  (hem.  1900,  [46],  1147. 

Tuts  paper  is  virtually  an  introduction  to  the  one 
following. 

Potassium     Bichromate     on      Potassium     Iodide    in     the 
presence  of  Sulphuric  Acid ;  Action  of  K.  Seubert 

and  A.  Henke.     Zeits.  angew.  Chem.  1900,  [46],  1147 — 
1154. 

After  a  series  of  experiments  on  the  influence  of  time  on 
the  completeness  of  the  reaction,  of  mass  on  its  speed,  on 
the  influence  of  dilution,  the  author  concludes  that,  for 
perfect  safety,  the  molecular  ratio— 

KoCr.O;. :  KI  :  H:S04  =  1:18:110 

should  be  adopted,  under  which  conditions  the  reaction 
proceeds  so  rapidly  that  titration  can  be  at  once  proceeded 
with.  This  ratio  converted  to  parts  by  weight  is  =  1  :  10  :  36 
in  a  total  volume  of  2,000.  The  following  practical  points 
are  mentioned:  0-15  grm.  K2Cr207  (=0-05  grm.  Cr), 
requiring  about  30  c.c.  N/10  thiosulphate,  is  a  convenient 
quantity  to  use  when  determining  chromium.  The  chromate 
should  be  placed  in  a  500  c.c.  stoppered  flask,  neutralised  if 
necessary,  the  reagents  added  in  the  above  ratio,  avoiding 
concentrated  H2S04,  and  diluted  before  titration  with  200 — 
300  c.c.  of  water. — K.  L.  J. 

Tungsten  Tno.ride  ;   Separation  of ,  from  Molybdenum 

Trioxide.     M.  J.  Ruegenberg  and  E.  P.  Smith.    J.Amer. 
Chem.  Soc.  22,  [11],  772—773. 

When  the  two  metals  are  both  present  as  trioxides,  they 
are  readily  and  completely  separated  by  sulphuric  acid  of 
sp.  gr.  1 '  378,  in  which  tungsten  trioxide  is  completely 
insoluble.  The  analytical  figures  were  equally*  accurate, 
both  in  the  case  of  mixtures  in  various  proportions  of  the 
two  oxides  alone  and  in  the  case  of  mixtures  of  the  two 
with  a  large  excess  of  ferric  hydroxide. — J.  T.  D. 

Arsenic  ;  Neto  Method  of  Determining .     O.   Ducru. 

Comptes  Rend.  131,  [22],  886—888. 

The  solution  containing  the  arsenic  in  the  form  of  arsenic 
acid,  is  concentrated,  or  is  evaporated  to  dryness  and  re- 
dissolved  in  the  least  possible  amount  of  water  ;  any  alkali 
carbonates  are  decomposed  by  hydrochloric  acid,  and 
ammonia  is  added.'just  to  alkaline  reaction.  Into  a  conical 
flask  is  put,  in  the  proportion  of  10  c.c.  per  100  mgrms. 
of  expected  arsenic,  a  solution  of  eobaltous  chloride  contain- 
ing 75  grms.  of  the  crystallised  salt  per  litre.  To  this  is 
added  ammonium  acetate  solution,  made  hy  saturating  40 
per  cent,  acetic  acid  with  20  per  cent,  ammonia,  so  as  to 
form   about   one-fourth   of   the    whole  hulk   of  the  liquid 


: 


THE  JOURNAL  OF  THE  SOCIETY  OF  OHEMIOAL  INDUSTRY 


[Jan.  M,1M 


finally  contained  in  the  flask.    This  is  followed  by  3  per 
v  same  total  volume  of  80  per  cent,  ammonia, 

and    thru   tin-   solution    of  arsenic    is    added.       The    flask, 
I  bj   a  porcelain  stopper,  is  heated  in  the  wnter-bath 
or  steam  oven  till  the  deposition   of  crystals  has  teas 

1,  allowed  to  stand  for  a  few  hours,  and  the  precipitate 

.1  on  a   filter   and  washed   with  cold  water. 

.  mi  now  b<  treated  in  any  of  the  following 

ried  in  the  -  to  constant  weight, 

tin- tared  Biter  as  Coal  \-' '.      Ml.,.7H.:t  >■ 

(/>)  Transferred  a-  completely  a-  possible  to  a  large  crucible, 

int..  which  the  :  DJ  solution    on   the  filter  in 

hot  dilute  nitric  acid:  the  acid  is  then  evaporated  on  the 

wate  I  the  crucible  very  gradually  heated  to  dull 

redness  till  constant  in  weight.    This  plan  is  not  so  accurate 

as  the  former,  hut  the  weight  of  the  residue  in  the  crucible 

multiplied  by  the  empirical  coefficient   0-8198  gives  fairly 

onstanl   results  I  Dissolved  in  hot  dilute  hydrochloric 

.    the    arsenic    removed    by    VV,  hler's    method,    or  the 

cobalt  precipitated  bj  bromine  and  soda,  and  in  either  ease 

the  cobalt  determined  by  electrolysis  of  the  awmoniacal 

solution   ,.f   the   sulphate.  -;ionds    to    As;.     The 

author's    figures,    for    amounts    of   arsenic    from    1    to    500 

.  are  very  satisfactory. — .1.  T.  D. 

Fermrhromr ;  Determination  of  Carbon  in .     A.  A. 

.1.  Amer.  Cbem.  Soc.  22,  [U],  719—723. 
1\  burning  ferrochrome  with  acid  potassium  sulphate  in 
a  stream  of  oxygen  in  a  combustion  tube,  with  copper 
:  e  after  part,  carbon  may  get  into  the  absorption 
apparatus  from  the  oxidation,  by  the  sulphuric  acid,  of  the 
corks  :  the  boat  may  become  cemented  into  the  tube  by  the 
spattering  of  the  acid  sulphate,  and  the  tube  is  often  broken 
by  the  swelling  of  the  copper  oxide,  caused  through  ab- 
rion  of  sulphuric  acid.  Tin-  author  avoids  these 
difficulties  by  using  a  platinum  tube  for  the  combustion 
and  substituting  platinised  asbestos    for  the   copper  oxide. 


boat,  and  the  tube  is  kept  clean.  The  platinum  tube  ha 
ground  joint  at  the  rear  end,  is  constricted  at  the  fore  < 
for  the  reception  of  the  platinised  asbestos,  then  further e 
stricted,  bent  at  right  angles,  and  fused  to  the  narrow  gl 
U -tulie  tilled  with  beads.  The  two  plugs,  of 
wrapped  in  platinum  foil,  are  pushed  in  behind  the  bi 
and  serve  to  check  diffusion  backwards,  and  conseqii 
deposition  of  sulphuric  acid  near  the  joint.  The  gem 
arrangement  of  the  apparatus  <  Fig.  2)  tor  the  most  ;> 
explains  itself.  1'  1'  contain  chromic  acid  solution  (: 
grins,  with  300  c.c.  of  strong  sulphuric  and  per  litr 
and  stand  on  a  copper  plate  heated  by  a  Runsen  burn 
K  is  tilled  with  glass  beads.  F  with  pumice  saturated  « 
chromic  acid,  and  G  with  calcium  chloride.  Tl 
tube  beyond  the  absorption  apparatus  is  connected  with 
aspirator  to  relieve  the  otherwise  high  pressure  in 
apparatus. 

The  method  is  as  follows  : — Put  25  grms.   of  adi 
phate  in  the  boat,  and  melt    it.      When  cold,  spread  ovt 
1  grm.  of  finely  divided  ferrochrome,  put   the  boat  into 
platinum   tube,  followed  by  the  plugs,  and  connect  up 
apparatus,    sending    s    slow-    stream     of    oxygen    throu 
Heat   the   platinised    asbestos    first,  then   work  backwa 
till  the  whole   of  the  boat  is   red-hot.     After  20  minn 
turn  off  the  oxygen,  and  allow  the  tube  to   cool  for  half 
hour  in  a  current  of  air.     A  slow  current  of  oxygen  m 
be  used  to  ensure  the  condensation  of  the   sulphuric 
hydride,  and  the  tube  must  he  heated  very  gradually,  so  t 
the  sulphur  dioxide  may  never  be  in  excess  of  the  oxyj 
A  combustion  takes  about  two  hours  and  a  half — J.  T. 

Cranium  and  Vanadium  Ores;  Analysis  of .     0. 

Fritchie.  Eng.  and  Mining  J.  1300,  70,  [1!)]»  5*8- 
The  following  method,  which  is  particularly  adaptedio 
analysis  of  the  mineral  carnotite,  depends  upon  the 
duction  of  the  uranium  and  vanadium  in  sulphuric  i 
solution   to   their  lower  oxides  by  metallic   aluminium, 


Fig.  1. 


< 
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Fig.  2. 


Two  platimn  Fig.  1),  one  inside  the  other. 

I  ;      tides   of 

ttphate  spirted  against   it  drip  into  the  outer 


then  oxidation  to  their  higher  oxides   with  permangai  e 
solution.     Metallic  aluminium  was  found  to  be  pri 
to  either  zinc  or  sulphurous  acid  as  a  reducing  agent. 
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0*5  gnn.  of  the  finely  pondered  mineral  is  moistened 
.miIi  water  and  digested  for  one  hour  with  10  c.c.  ot  nitric 
acid,  "i  ;|   temperature  at  which  the  liquid   boils   gently, 
1  'in-  solution  is  diluted  with  10  c.c.  of  water,  neutralised 
ith  ■  saturated  solution  of  sodium  carbonate,  5  o.c.  excess 
of  the  latter  added,  and  then  20  c.c.  of  a  20  per  cent,  solu- 
tion of  caustic  soda.     The  whole  is  boiled  gently  for  about 
half  an  hour  and  then  allowed  to  settle.     The    uranium, 
vanadium,  and   iron   an-   ;.ll    precipitated   by   the   sodium 
tte,  but  the  vanadium   is  redissolved  on  boiling  with 
caustic  soda.     The  precipitate  is   filtered  "IT 
mil  unshed  a  few  times  with  caustic  soda  solution.     Water 
must   not  In-  used  for  washing,  or  some  of  the  precipitate 
ts9  through  the  filter.     The  filtrate  should  not  give 
iiinm  reaction  when   acidified  with  nitric  acid  and 
with   potassium    ferrocyanide.     The  whole  of   the 
vanadium   is  contained   in  the  filtrate,   but   it  is  hetter  to 
>-:it  a  fresh  sample  of   the  material  for  the   deter- 
on  of  this  constituent. 
Tin-  precipitate  is  dissolved  on  the  filter  with  20  c.c.  of 
hot  dilute  nitric  acid  (1:1),  and  the   solution  run  into  the 
iriginal   flask,  when-  it  is  diluted    with   about   40  c.c.  of 
niter,  treated  with  ammonia  until  a  slight  permanent  pre- 
ripltate  is  formed,  and  theu   with    10  c.c.  of  a  saturated 
olution  of  ammoniut  i  carbonate,  which   has  been  Freshly 
irepared  and  heated  slightly  to  remove  any  excess  "j  carbon 
lioxide.     The  uranium  is   readily  soluble  in  the  excess  of 
mmonium  carbonate,  whilst  the  iron  remains  undissolved. 
I'll.-  liquid  is  heated  to  incipient  ebullition  fora  few  minutes, 
iron  precipitate  filtered  off  and  well  washed  with  a 
olution  of  ammonium  carbonate.     The  filtrate, 
rhich  should  not  give  any  vanadium  reaction  (red  colora- 
.'ii.-ii    acidified    with     nitric-    acid    and    treated    with 
ii  peroxide,  is  treated   with  20  c.c.  of  dilute  sul- 
icid  (.1  :  1),  added  gradually,  and  boiled  until  dense 
iliiie   fun  riven  off.     It   is  then  cooled,  diluted  to 

limit  loo  .-..-.,  all. »ut  i  m|.  ins.  of  short  aluminium  cut  into 
i\  strips  added,  ami  the  liquid  boiled  until  tin-  yellow 
olour  changes  to  a  sea-green.  Tin-  solution  is  diluted,  ami 
itrated  whilst  hot  with  a  standard  solution  of  permanganate. 
In-  uranium  equivalent  of  the  permanganate  is  obtained  by 
inltiplying  the  iron  equivalent  by  120/56. 

For  the  determination  of  the  vanadium,  0-5  grm.  of  the 
n-  is  moistened  with  water  and  heated  with  10  e.e.  of 
itric  acid  and  lu  <■  -.  of  sulphuric  acid,  until  the  whole  of 
he  nitric  acid  is  expelled  and  dense  white  fumes  of  sul- 
nihydride  are  evolved.  The  solution  is  cooled, 
ilutcd,  and  reduced  with  aluminium.  It  is  then  further 
iluted,  and  titrated  whilst  hot  with  permanganate.  The 
umber  of  c.c.  •  <(  permanganate  solution  used,  less  the 
umber  of  cubic  centimetres  required  for  the  uranium  and 
on,  is  the  permanganate  required  for  the  oxidation  of  the 
iinadium.  The  vanadium  equivalent  of  the  permanganate 
obtained  by  multiplying  the  iron  equivalent  by  51  ■  1  112. 
hi-  end  reaction  is  slow  with  vanadium,  and  permanganate 
lUSt  he  added  gradually  until  a  permanent  pink  is  obtained. 

—A.  S. 

Titanic  Acid  .-  Colorimetric  Determination  of . 

J.  Brakes. 
See  page  23. 

ORGANIC  CHEMISTRY.— QUALIT 'A  TI  VE. 

Millon's  Reagent.     W.  Vaubel.     Zeits.  angew.  Chem. 

1900,  [45],  1125—1130. 

-  reaction  which  is  given  by  phenolic  substances 

id  derivatives  thereof,  such   as   albuminoids,   consists   in 

ic  production  of  a  red  coloration  or  the  separation  of  a 

•d  precipitate  on  adding  Millon's  reagent   to   a   solution  of 

Hi'--    and   if  necessary,  warming.     The  reagent  is 

named   by    adding    sufficient    mercurv    to   nitric   acid  to 

■odnce   the   mercurous  salt.     For  example,  one  part  by 

eight  of   metallic  mercury  is   dissolved   in   one   part   h'v 

eigbt   of    nitric   acid   (sp.   gr.    1-4),   the   mixture   being 

jentl)  warmed  and  then  diluted  with  two  narts  by 

of    distilled    water.     Hence   the   reagent   contains 

some  nitric  acid  principally  mercurous  nitrate 

id  nitric  oxide.     Possibly  part  of  the  latter  is  converted 

•  the  atmospheric  oxygen  into  nitrogen  dioxide  and  since   I 


it  is  necessary  that  these  gases  should  I  present,  it  is 
advisable  n>  employ  only  gentle  heat  in  preparing  the 
reagent.  The  author  1ms  investigated  the  behaviour  of  a 
number  of  substances  to  Millon's  reagent  and  arrives  at 
the  following  conclusions.     (!)  Substances  of  the   formula 

1  .  I  t  „ll  ,(  HI    X,  sue] i  as  ty rosin,  y, -.  I  i  phenol,  phenol ph thai,  in 

and  hydroquinone  give  tin- reaction.  (2)  The  same  is  also 
the  ease  with  substances  of  the  formula  l .  2  C,  1I,<  MI.X  and 
1.2.4  ( ',,11,1  lll.X.  such  as  pyrocateehol,  guaiaeol,  p-nitro- 
Salicylic  acid;  of  the  formula  1.2.3  ( ',.II:i<  Ml .  X.,  and 
1.2.8  '  ,, 1 1  .<  Ml .  X  ;  such  as  a-  and  /3-naphthol,  1-1  hromo- 
aiiil  ehloro-a-naphthol  and  hronio-/3-naphthol,  and  also 
substances  like  resofrjinol  and  m-cresol  of  the  general 
formula  1.8  C6H4OH.X.  (3)  Substances  of  the  general 
formula  1.2.4.6  C,,  ll.,<  til .  X  ,  such  as  tribromophenoi, 
dibromo -p-diphenolj  dibromotyrosin,  dibrom  -o-cresol, 
dibromo-p-cresol  and  dibromo-;)-nitrophenoI  and  those  of 
the  formula  1  .  A  .5  .  C,;H:iOH  .  X^,  like  orcinol  and  phloroglu- 
einol,  do  not  give  the  reaction.  The  same  is  also  true  of 
thymol  and  pyrogallol.  (4)  In  the  case  of  phenol  the 
following  reactions  take  place  :  — 

2C61I  OII  +  2XO  +  O  =  2C0H,<M1.XO 


CH.iOH.NO  +  4HgX03  +  NO  + 


+  HjO. 

i    II, OH 


■  r.N.O.C6H4.0   T 

=  hox  :       • 

•  L    O Hgj 


NO*  +  3H,0. 


(al  On  heating  with  soda  lye,  these  products  lose  mercury 
and  a  compound  is  obtained  soluble  in  soda  lye  with  a 
reddish  brown  colour  and  precipitated  by  acids  — 

HOX(X02CcH4OHg).,  +  DXaOH  = 

(OC,H,ONa), 

06H4ONa)3 

(6)  By  the  action  of  bromine  these  compounds  yield 
products  of  the  type — 


\.»i>\ 


UHg  +  DHjO    -  2NaNOa  +  2N'aN03. 


BrN€ 


,(OC6H3BrOH)2 


(CJIJIrOH), 


(7)  No  reaction  takes  place  with  Millon's  reagent  in  the 
case  of  di-o-  and  di-m-substituted  compounds.  (8)  In  the 
case  of  the  naphthols,  only  /3-naphthol  yields  a  product 
analogous  to  that  from  phenol.  Other  naphthol  derivatives 
so  far  as  they  have  been  investigated  give  nitroso  com- 
pounds.— T.  A.  L. 

Methyl  Alcohol  in    Mixtures  :    Detection  of .     S.  P. 

.Mulliken   and   H.    Scudder.     Ainer.   Chem.  Journ    1900 
24,  [5],  444— 452. 

The  method  given  by  the  authors  for  the  detection  of 
methyl  alcohol  in  mixtures,  viz.,  oxidation  of  the  alcohol  to 
formaldehyde  followed  by  condensation  of  the  latter  with 
resorcinol  with  the  formation  of  a  red  precipitate,  is  objected 
to  by  Jandrier  on  the  grounds  that  acrolein  answers  to  the 
test,  and  that  the  test  is  interfered  with  by  furfnrol ;  he 
further  recommends  the  use  of  gallic  acid  as  a  reagent 
for  the  formaldehyde,  but  the  authors  find  that  the  colours 
thus  obtained  are  also  given  by  the  oxidation  products  of 
many  other  compounds.  An  improved  method  of  applying 
the  resorcinol  test  is  as  follows  : — Only  that  part  of  a  mixture 
is  tested  for  methyl  alcohol  which  can  be  completely  dis- 
tilled between  503  and  1U0:  C,  and  which,  after  distillation, 
gives  a  clear,  colourless  solution  when  shaken  with  two  or 
three  times  its  volume  of  water.  A  blank  experiment 
should  be  made  on  the  liquid  before  the  latter  is  oxidised  to 
make  sure  that  no  precipitate  or  coloured  ring  is  formed. 
No  solution  suspected  to  contain  phenols,  alkaloids,  or 
organic  bases  should  he  tested  without  preliminary  treat- 
ment. Methyl  alcohol  may  be  separated  easily  from  most 
colouring  matters,  oils,  resins,  sugars,  glycerin  and  glycols 
by  distillation  ;  from  phenols  and  acids  by  distillation  with 
aqueous  caustic  alkali;  from  bases  by  distillation  from 
strongly  acidified  aqueous  solutions.  Should  the  blank 
experiment,  without  oxidation,  yield  a  coloration  or  preci- 
pitate, and  the  solution  also  give  aldehydic  reactions  with 
ammoniacal  silver  nitrate  and  with  Schifrs  Kosaniline  alde- 
hyde reagent,  12  c.c.  of  the  alcoholic  distillate,  which  must 
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contain  at  least  T.">  pci  cent  of  water,  is  heated  In  a  stoppered 
bottle  with  3  bus.  of  resorcinol  and  l  cc.  ni  concentrated 
snlpharie  aeid  in  a  water-bath  for  two  hour-  at  70° — so  ('.  ; 
the  cooled  solution  is  dilated  to  50  c.c.  with  water,  5  c.c. 
being  then  distilled  off  and  tested  in  the  usual  way.  If 
ethyl  alcohol  be  present  with  methyl  alcohol  in  the  liquid, 

ddebyde  will  be  formed  on  oxidation  but  this  is  got  rid 
of  by  the  new  method  of  testing.  Two  c.c.  of  the  Squid 
an-  made  up  to  6  c.c.  with  water  ami  then  treated  six  times 
in  succession  with  intermediate  cooling  with  a  short,  closelj 
i  spiral  of  light  copper  wire  which  is  heated  to  redness 
and  superficially  oxidised,  and  then  plunged  into  the  liquid. 
The  test-tube,  which  should  be  G — 7  ins.  long,  is  next  fitted 
•with  a  double-bored  stopper,  one  hole  containing  a  piece  of 

-  tube  connected  with  a  Hansen  pump,  and  the  othei 

with   a   piece  of  glass  tube   drawn  out  to  a   very  fine 

capillary,   the  end  of  which  reaches  nearly  to  the  bottom 

of  the  tube.     The  latter  is  then   immersed  about  two-thirds 

in  water  at  95  — 30;  (.'..  the  air  passage  partially  stopped  by 

rew-clamp,  anil  gentle  suction  applied  so  as  to  saturate 
the  liquid  with  air.  The  clamp  is  next  screwed  tight,  and 
the  pain]'  turned  full  on,  when  a  stream  of  bubbles,  con- 
LCetaldehyde,  alcohol,  and  water  vapours,  rises 
from  the  capillary.'  After  one-half  the  liquid  has  been 
boiled  away  in  this  manner,  to  the  residue  is  added  one 
drop  of  a  solution  of  one  part  of  resorcinol  in  200  of  water, 
the  liquid  being  then  carefully  poured  into  a  second  tube 
containing  Bulphuric  acid,  so  that  no  mixing  occurs.  After 
standing  for  three  minutes,  the  tube  is  rocked  slowly  to 
produce  a  gentle  mixing  of  the  layers.  If  methyl  alcohol 
be  present,  this  treatment  will  cause  the  separation  of  more 
or  less  voluminous  flocks  of  a  characteristic  rose-red  colour. 
One  part  of  methyl  alcohol  in  '-',000  parts  of  the  solution  as 
prepared  for  oxidation,  can  be  detected  in  this  way.  With 
a  mixture  of  ethyl  and  methyl  alcohols  in  the  proportion 
of  100  parts  of  the  former  to  three  of  the  latter,  the  test 
answers,  but  it  cannot  be  depended  on  if  there  be  only  two 
part-  of  methyl  to  loo  of  ethyl  alconol.  The  only  sub- 
stances giving  the  same  reaction  as  methyl  alcohol  with  the 
above  described  test  are  the  methyl  esters  and  ethers 
(including  niethvlal)  and  secondary  and  butyl  alcohols. 

— T.  11.  P. 

Mr  ■,•  in  Wheat)  n  Flour  ;  Detection  of .     G.  Embrey. 

Analyst  1900,  25,  [297],  315— 316. 

BiJ  mass's  quantitative  method  (this  Journal,  1899,  301) 
has  not  given  satisfactory  results  in  the  author's  hands,  and 
he  has,  therefore,  devised  the  following  modification  :  — 
Mixtures  of  pure  wheat  and  maize  flours  are  prepared  con- 
taining respectively  10,  1  J,  20,  25,  and  30  per  cent,  of  the 
maize.  Weighed  quantities  (0  2  grm.)  of  each  of  these 
and  of  the  Bample  under  examination  are  placed  in  test 
tubes  (1">  cm.  x  2  em.)  which  are  fitted  with  paraffined 
corks.  To  each  are  added  20  C.C.  of  potassium  hydroxide 
solution  (18  grms.  per  litre),  and  the  tubes  shaken 
uniformly  for  three  minutes.  Twelve  drops  of  hydro- 
chloric acid  (HCT  of  sp.  gr.  1-16,  50  cc;  water,  100 
c.c.)  are  la-xt  introduced  and  the  tubes  whirled  in  a  cen- 
trifugal machine  at  600  revolutions  per  minute.  I  (ne 
c.c.  of  the  clear  liquid  is  transferred  to  a  Nessler  tube, 
and  diluted  to  5o  c.c,  after  which  1  c.c.  of  an  iodine  solution 
(I,  025  grm.;  KI,  1  grm.;  water,  to  250  c.c.)  is  added. 
The  tint  obtained  compared  with  those  of  the  standard 
tubes  gives  the  proportion  of  maize  within  about  5  per  cent. 
For  a  more  exact  determination,  10  cc.  of  the  clear  liquid 
from  each  tube  are  boiled  for  two  hours  with  1  c.c.  of  dilute 
sulphuric  acid  (1:7),  then  neutralised,  diluted  to  50  c.c, 
and  run  from  a  burette  into  a  boiling  mixture  of  Gerrard's 
-olution,  10  c.c,  and  Fehling't  lolution  2  c.c,  until  the 
colour  is  di  i;     percentage  of  maize  is  obtained 

from  the  ,-tandard  tube  of  which  the  same  amount  is 
required  to  discharge  the  colour. 

Gerrard's   Solution   i-   prepared   by  diluting   10  c  c  of 
freshly-prep  ing's  solution  with  40  c.c.  of  water, 

and    adding  a   solution    (about    5    per    cent.)   of  potassium 
cyanide  from  a  burette,  until  the  blue  colour  i-  only  just 
ptible.     During  the  addition  of  the  cyanide,  the  diluted 
Fehliog's  solntiot  toiling  and  constantly  stirred  in 

a  porcelain  dish. — C.  A.  M. 


Maize  in  Wheaten  Flour ;  Detection  of .     K.J.  lie. 

Analyst.  1900,25,  [297J.3L6. 
\, .  ordinq  to  the  author  the  following  lest  of  A.  (' 
give-  satisfactory  results  : — The  flour  is  mixed  with  cl 
oil  and  examined  under  the  microscope  with  a  ^c 
objective.  Wheat  or  other  starches  are  practically  invisi 
whilst  the  hilum  of  maize  is  indicated  by  a  black  dot 
star.— C.  A.  M. 


i'm    (Ae   Absence 

F.  Wirthle.    Ch 


"  Saccharin  "    in    Wine    and   Beer 
Salicylic  Acid;  Detection  of . 

Zeit.  1900,  24,  I"-5"'- 
S,  smut's  method  of  detecting  saccharin  (■;/".  this  Jour. 
1887,  6,  681)  consisting  of  healing  the  extracted  su 
with  caustic  soda  for  half  au  hour  in  the  oil-hath  at  250 
has  not  always  proved  satisfactory.     This  may  be  A 
incorrect  use  of  the  thermometer,  as   the  author  fiuds  t 
when  using  two  exactly  similar  thermometers,  one  complei 
immersed,  the  other  so   far  immersed  that    the   mere 
column  projects  37°  above  the  cork,  the  indications  at 
same  moment  were  260°  and  221r  respectively.     Results 
satisfactory  if  the   treatment  with   soda  last  for  15  mini 
at   a   temperature    indicated  as    210—220"  0.,   when 
thermometer  i-  placed  with  the  mercury    -olutun  project. 
;;7    above  the  cork.     It  is  recommended  that  100  c.o.  of 
wine  to  be  tested  be  evaporated  to  about  20  c.c,  whicl 
then  transferred  to  a  separating  funnel,  any  residue  bt 
washed  in  with  a  few  drops  of  caustic  soda  and  some  wat 
the  whole  is  then  acidified  strongly  with  sulphuric  acid,: 
shaken  three  times  successively  with  50  c.c.  of  ether.    ' 
ethereal  solution  is  filtered  into   an    Erlentneyer-flask, 
shaken  with  10  c.c.  of  a  5  percent,  solution  of  caustic  si 
after  which  the  ether  is  distilled  off.     The  residue  i-  rii 
into  a  small  porcelain  dish,  about  1  grm.  of  solid  cau 
soda  is  added,  and  the  whole  is  heated  slowly  in  au  air-l 
to  215°  C,  after  which    it   is   kept   for    15   minutes  a 
temperature  indicated  as  210" — 220'  C.  by  a  thermomt 
of  which  the  mercury  column  projects  37 "  above  the  c< 
After  cooling,  tbe  mixture  is  taken  up  with  hot  water. 
is  then  carefully  acidified  with   sulphuric  acid  and  sua 
with  ether  and  petroleum  spirit.      The   evaporation-resi 
from  the  resulting  ethereal   solution  is  diluted  with  a 
c.c.  of  water.     The  addition   of  a  few  drops  of  very  di 
ferric  chloride  solution  will  produce  a  beautiful  violet-coli 
even  if   only    1  mgrm.  of   saccharin   had  been  present 
100  c.c.  of  the  wine.     Wines  containing  no  saccharin,  e 
though  they  contained  much  tannin,  showed  at  most  a  d 
yellow-red  (never  a  violet)  coloration  under  these  conditi'  • 
It    is    recommended   always    to   try   a   blank    experim  . 
simultaneously  with  a  wine  test,   evaporating  the  alcob 
solution  of  1  mgrm.  of  saccharin  with  1  c.c.  of  caustic  B  • 
solution,  and  then  adding  1  grm.  of  the  solid  soda.     Bet 
tested  in  the  same  way  ;  the   author  having  found  that 
presence  of  hops  (and  of  tannic   acid  from  that   source 
without  influence  on  the  applicability  of  the  test. 

— W.G.I 

Dulcine  (Phenetol-carbamide)    in  Foods  and  Beverag 

Detection  of .     J.  Bellier.     Ann.  ile   Chini 

5,  333.     Pharm.  J.  190O,  65,  [1587],  016. 
Dclcise,  in  concentrated  sulphuric  acid  solution, 
with  a  few  drops  of  formaldehyde,  and  the  mixture  dill)  I 
with  water,  gives  a  turbidity  or  precipitate, whilst  sacchi  I 
does  not.     With  less    than    1    mgrm.  of  dulcine,  a  dist  I 
precipitate   is   obtained    by  dissolving  in  1  c.c.  of  sulphl  ' 
acid,   adding   1   drop   of   formaldehyde,  and  diluting  vt 
water  to  :>  c.c.     In  order  to  apply  this  reaction,  the  dul 
i-  extracted  from  syrups,  lemonade,  waters,  &c,  by  nial ! 
alkaline,  and  shaking  out  with  acetic  ether.     Hcer  is  trea  I 
with  sodium  phosphotuiigstate,  acidulated  with  a  few  dr  • 
of  sulphuric  acid,  filtered  and  made  alkaline,  before  shak  : 
out.      Fruit   syrups,   preserves,  confectionery,  and  sim  j 
articles    are    rendered   fit   for   extraction    by   dilution  t.l 
precipitation   with   basic  lead  acetate.      Wines  should 
lir>t  treated  with  mercuric  acetate. 

For  the  quantitative  determination  of  dulcine,  th< 
i>    evaporated,  if  necessary,  to   free   from  alcohol,  trea 
with  the  purifying  precipitant,  filtered,  the  solution  ni  ■ 
alkaline,  and  twice  extracted  with  acetic  ether  (50  c.c.  c  I 
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Che  evaporation  residue  of  the  extract  is  dissolved 

i   to  :.  c.c  of  concentrated  sulphuric  acid,  a  fen 

formaldehyde  added,  and  the  solution,  after  standing 

•  i     l".  minutes,  diluted   to  ten  times  its  volume.     After 

nmlin^  tor  -i  hours  the  precipitate  is  collected  on  a  tared 

Iter,  washed  with  distilled  water,  the  filter  and  contents 

lin.-il  between  filter  paper,  dried  and  weighed.—  A.  S. 

I  \,c  CHEMISTRY— QUANTITATIVE. 

\        Method  for  the  Volumetric  Determination 

'  ide  in .     A.  Smits,  II.  Raken,  and 

;     Mecrutn  Tcrwogt.     X.  its.  angew.   (hem.    1900, 
tOO!     1004.     (Compare  this  Journal,    1898,  .37  7 
and  490  i 

nK  principle  of  the  method  depends  on  the  oxidation  of 

e  carbon    monoxide    to   carbon   dioxide,  which   is   sub- 

quently  absorbed  b_>  caustic  potash.     The  oxidising  agent 

1   is   I.i )    at'a   temperature   of   l.')0° — 180°  C.     In 

tnpnnying  illustration,  the  U-tube  A  is  tilled  with 

mixture   of    I  ■_.<*.  (about    s  grms.)    and   asbestos.     Two 

plugs    keep  the   mixture   in   position,  and   itnme- 

it.h   above    these    plugs   the   limbs   of   the  (J"'1101'  are 

ached  to  two  capillary  tubes  a  and  4.     The  tube  a   is 

tnected  to  the  pi-  burette,  whilst  h  communicates  with 

vOH  pipette. 

_i 


n  performing  an  analysis,  the  illuminating  gas,  previously 

mi  carbon  dioxide,  heavy  hydrocarbons  and  oxygen, 

through  the  I _.t  >-,  pipette,  heated  at  150° — 180°  C. 

line  liberated  sublimes  into  the  tube  A,  whilst  the 

is  absorbed   by  the  KOII  pipette.     If  there  is  any 

denq    !'er   the   tube  l>   to   become   blocked   up   by  the 

limed  iodine,  this   can   easily   be  overcome  by  passing 

gas    backwards    and     forwards    rapidly    through     the 

aratus,  in  order  t^  distribute  the  iodine  between  the 

es  a  and  b.     Finally,  the   gas   is   passed  through   very 

a!v  to  complete  the  oxidation. 

ifter  aliening  the  I;0,  pipette  to  cool  down  to  the 
mal  temperature,  the  diminution  in  volume  of  the  gas 
resents  the  amount  of  carbon  monoxide  contained  in  it. 
authors  have  confirmed  the  statements  made  by  Xicloux 
Gander,  viz.,  that  under  the  above  conditions,  neither 
rogen  nnr  methane  is  attacked  by  the  hot  lM^  or  the 
Kline. 

sequently  determining  the  hydrogen  and  methane, 

DS  must  be  made  on  account  of  the  free  space  in 

1  '  ',   anil    palladium    pipettes.       Assuming    that    the 

was   made  with   100  c.c.  of  illuminating  gas,  and 

.  were   removed   by  the  caustic    potash   pipette, 

1     by  the  fuming  sulphuric   acid   pipette,  c  c.c.   by  the 

sphoros  pipett.-.  (/  c.c.  by  the  iodine   pentoxide  pipette, 

the  palladium   pipette,  and  that    the   remaining 

'-  of  gas  was  found  to  contain  g  c.c.  of  methane  :  then 

true  percentages  of  hydrogen  and  methane  are — 


[  (A  +  p)  - 


/>  +  •! 


per  cent. 


LTI4 


■s  •  — ~   (A  +  q  —  e)  per  cent. 


re  p  represents  the  free  space  in  the  I203  pipette,  q  the 
spare  in  the  palladium  pipette,  and  A  is  the  volume  of 


the  gas  immediately  before  absorbing  the  hydrogen,  viz., 

1 1  Ml    _(,;    +    &    +    c    +    <l). 

The  spaces  p  and  </  should,  of  course,  be  kept  as  small 
as  possible,  and  /<  should  be  redetermined  from  time  to 
time  a^  the  lj(  >;,  gradually  becomes  used  up. — J.  S. 

Sulphuretted   Hydrogen   in    Coal-Gas;  Determination  of 

.     H.  Leicester  Greville.     J.  Gas   Lighting,  1900, 

76.  [1958],  1204. 
Tin  author  published  some  years  ago  a  method  for  the 
rapid  determination  of  sulphuretted  hydrogen  in  gas  liquor. 
The  |  rocess  is  based  upon  the  use  of  a  standard  solution 
of  ammoniacal  copper  rulphate,  which  reacts  with  the 
sulphuretted  hydrogen  with  formation  of  copper  sulphide. 
'  The  results  obtained  differ  at  the  most  by  only  0- 025  per 
cent,  from  those  obtained  by  precipitation  as  arsenic 
sulphide.  It  is  now  proposed  to  apply  this  method  to  the 
determination  of  sulphuretted  hydrogen  in  coal-gas.  The 
gas  is  pas-eil  into  Hareourt  tubes,  such  as  are  used  for  the 
ordinary  volumetric  determination  of  carbon  dioxide  and 
sulphuretted  hydrogen.  The  first  tube  is  charged  with  a 
solution  prepared  by  mixing  1  volume  of  strong  liquid 
ammonia  with  10  volumes  of  water;  and  the  second  is  filled 
with  pur.-  distilled  water.  A  small  piece  of  lead  test-paper 
is  placed  in  the  outlet  of  the  second  tube,  as  a  check  on 
the  total  absorption  of  the  sulphuretted  hydrogen  bv  the 
solutions.  After  a  definite  quantity  of  the  gas  has  been 
drawn  through  the  apparatus,  the  contents  of  the  tubes  are 
washed  into  a  porcelain  basin  and  titrated  with  the  am- 
moniacal copper  solution,  which  is  of  such  strength  that 
each  c.c.  equals  0-05  grain  of  sulphuretted  hydrogen.  It  is 
stated  that  T'-  cb.  ft.  of  gas  can  be  passed  through  in  10 — 
15  minutes  without  the  slightest  discoloration  of  the  lead 
test-paper. — A.  S. 

Sulphuretted   Hydrogen     in    Coal  -  Gas  ;    Determination 

of -.     A.    Mutter.      J.   fur  Gasbeleucht.  43,    [421. 

792—79:1. 

The  author  applies  Schulte's  process  for  the  estimation  of 
sulphur  in  iron  (Stahl  und  Eisen,  1 89G,  8G5)  to  the  estimation 
of  sulphuretted  hydrogen  in  gas  in  the  following  manner  :  — 
A  known  volume — about  15  litres — of  the  gas  is  bubbled 
slowly  through  25  c.c.  of  a  solution  consisting  of  25  <rms. 
of  cadmium  acetate  and  200  c.c.  of  acetic  acid,  made  up  to 
a  litre  with  distilled  water.  The  volume  of  gas  may  be 
measured  by  means  cf  a  small  meter,  or  by  means  of  a 
bottle  having  the  necessary  capacity  between  its  mouth 
and  a  mark  slightly  above  a  tubulure  near  its  bottom.  The 
bottle  is  filled  with  water  covered  by  a  layer  of  petroleum, 
and  is  connected  through  the  tubulure  with  a  levelling 
vessel,  by  lowering  which  it  is  tilled  down  to  the  mark  with 
gas,  which  is  then  forced,  by  raising  the  levelling  vessel, 
through  the  solution  of  cadmium.  After  the  gas  has  been 
bubbled  through  the  solution,  the  bubbling  tube  is  washed 
into  the  latter  and  removed.  There  is  then  added  to  the 
solution,  after  warming  to  50: — 60°  C,  10  c.c.  of  a  solution 
made  by  dissolving  SO  grms.  of  pulverised  crystals  of  cupric 
sulphate  in  750  c.c.  of  water,  and  adding,  when  cool,  175  c.c. 
of  concentrated  sulphuric  acid,  and  making  up  to  a  litre 
with  distilled  water,  and  filtering.  The  liquid  changes  in 
colour,  on  addition  of  the  copper  solution,  from  yellow — 
due  to  suspended  cadmium  sulphide,  which  can  be  filtered 
off  and  washed  only  with  difficulty — to  brownish-black,  due 
to  the  formation  of  cupric  sulphide,  which  is  filtered  off, 
well  washed  with  hot  water,  dried,  and  ignited.  The  cupric 
oxide  thus  obtained  is  weighed,  and  the  weight  (in  grammes) 

multiplied  by  nxV4S  =  0-301,  gives  the  volume  (in  litres) 
of  sulphuretted  hydrogen  in  the  volume  of  gas  dealt  with, 
on  the  assumption  that  the  temperature  of  the  latter  was 
about  IS'  C,  at  which  temperature  a  litre  of  sulphuretted 
hydrogen  weighs  1  -43  grms. — J.  A.  B. 

Metacresol  in  Mixtures  of  Cresois ;  Determination  of . 

H   Ditz.     Zeits.  angew.  Chem.  1900  [42],  1050. 
Referktng    to    the    method   of    estimation    described   by 
Kaschig  (this  Journal,  1900,  857),  the   author  points   out 
that   it   has   the   great   advantage   of   giving   directly   the 
amount  of  metacresol,  though  it  is  not  applicable  wheu  the 
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mixture  oi  twos  B  largo  proportion  of  phenol,  or 

when  xylene  U  present.     He  considers  thai  in    thi 
pur.'  oreeel  mixtures,  the  method  first  described  by  himself 
and  Cedivoda  (Zeits.  augew.  Chem.  1899,878  and  S97).  is 
the  most  suitable. 

•  I  trrni.  ot'  the  anhydrous  cresol  mixture  is  weighed 
out.  ill—  'vol  is  water  with  the  aid  of  some  sodium 
hydroxide,  and  the  solution  diluted  to  250  c.o.    Twopor- 

-  of  25  c.c.  each  are  transferred  to  well-stoppered  Bast  . 
-    ;  with  a  sufficient  quantity  oi  Koppeschaar's 
bromide-hromate  solution,  and  10  c.c.  of  hydrochloric  and 
(1:1).     Afier  being  shaken  for  exactly  one  minute,  20 

.  5  |.,r  cent  solution  of  potassium  iodide  are  introduced, 

the  iodine  which  separates  titrated  with  standard  thiosul- 

phate  alter  one  hour,  and  the  amount  of  bromine  absorbed 

calculated  from  the  result.    The  quantity  of  metaeresol  is 

then  obtained  from  the  equations — 

,  SBr.r  +  2Brj/         , 

x  ^  j,  =  a         and  -  b, 

in  which  x  =  the  amount  of  m  itacresol  :  ",  the  sum  of  the 
ortho-  and  para-cresol  :  a,  the  weight  of  the  total  oresols  : 
and  b  the  weight  of  bromine  absorbed,  hence — 


-"  -  >J 


i--iv.i: 

0  73:'7  "  ==      "'7T.I7 


It  the  cresol  mixture  contain  any  trace';  of  water,  the 
latter  is  removed  preferably  by  heating  5  to  10  grms.  of  the 
mixture  in  a  small  fractionating  flask,  and  after  removal 
of  the  water  distilling  over  the  cresol.  According  to  the 
author's  experimental  results,  the  accuracy  of  the  method 
is  within  0"  5  per  cent. 

It  is  not  possible  to  determine  separately  by  this  method 
each  of  the  individual  constituents  in  a  mixture  of  phenol 
with  the  three  cresols,  bnt  it  suggested  that  this  problem 
may  he  Solved  by  a  combination  of  the  author's  method 
with  that  of  Raschig.  The  only  difficulty  is  that  in  the 
latter,  the  presence  of  more  than  10  per  cent,  of  phenol 
interferes,  but  this  may  be  obviated  by  adding  to  the 
mixture  a  known  quantity  of  pure  metaeresol,  or  a  definite 
quantity  of  a  cresol  mixture  which  is  free  from  metaeresol, 
so  as  to  reduce  the  total  amount  of  phenol  below  10  per 
-  Journal,  1900,  278).— C.  A.  M. 

11%/  r  ;  Acid  and  Saponification  Values  of .     Modifi- 
cation of  HubTs  Method  of  Determining  them.     O.  Eich- 
horn.     Zeits.  anal.  Chem.  1900,  39,  [10],  640— 6*5. 
The  modification  recommended  consists  in  the  use  of  amyl 
alcohol  as  a  solvent. 

Determination  of  the  Acid  Value. — About  6  grms.  of  the 
wax  arc  heated  with  60  c.c.  of  pure  amyl  alcohol  until  the 
liquid  boils,  when  it  is  titrated  with  decinormal  potassium 
hydroxide  solution.  The  advantage  over  the  ordinary 
method  is  that  the  last  drops  of  alkali  can  be  added  at  a 
temperature  of  about  60°  C.  without  the  wax  separating, 
and  thus  avoiding  a  partial  saponification.  Hence  in  :.ll 
the  experiments  described,  the  results  were  considerably 
lower  than  those  usually  obtained.  Thus,  with  a  pure 
yellow  wax,  the  respective  values  were  22*34  and  22-8. 
In  the  case  of  Carnauha  wax  it  is  best  to  use  only  3  grms. 
and  120  c.c.  of  amyl  alcohol.  The  value  found  by  the 
author  (9'71)  is  the  highest  yet  recorded. 

Determination  of  the  Saponification  Value. — About 
3  gnus,  of  the  wax  are  placed  in  at.  Erlenmeyer  flask,  into 
which  are  then  introduced  60  c.c.  of  amyl  alcohol  and  25  c.c. 
of  normal  alcoholic  potassium  hydroxide,  anil  the  same 
quantities  of  amy]  alcohol  and  alkali  are  placed  in  a  second 
flask  for  a  blank  determination.  Both  flasks  are  then 
placed  in  a  boiling  water  bath,  where  they  are  left  for 
.!0  minutes,  with  occasional  shaking  at  first.  1  c.c.  of  a 
1  pt  lolphthaleni  solution  is  now  added,  and  the 

exce->  of  alkali  titrated  with  Bemi-normal  hydrochloric 
acid. 

The  author  state-  that  all  the  waxes  examined  by  him 
gave   too  low   result-   whi  d   by    the    usual  Iliibl 

method.  That  the  action  i-  complete  in  15  minutes  in  the 
new  method  is  shown  by  the  alts,  taken  from 

the  author's  longer  tabl 


„     No.  S 


No.  7 


Saponifies- 

t  ion, 
15  minutes. 


Saponifica- 
tion, 

30  minutes. 


Suponilica-     S 

lion, 
.Mi  minutes. 


Vili;,, 

■ 

Be*;86  ! 


•.'IT. 
94'5 

S3-6 


89-4  i 

36'6  I  .,.. 


S9-S 


'.li- 
ve 

Bf 


The  presence  of  ceresin  neither  prevents  nor  retards 
saponification.  With  Carnauha  wax  the  mean  saponi 
tion  value  of  95*1  was  obtained. — C.  A.  M. 

Proteid  Nitrogen  in    Vegetable   Matter  ;  Determin 

.     G.  S.   !■' raps  and  J.  A.  Biz/ell.     J.  Aruei 

Soc.  22,  [11],  709— 719. 

\  comi'akativk   study  of  the   methods   of  Stutzei 
hydroxide),  Mallet    (phosphotungstic   acid   at  ;m 
Wiley  (bromine),  as  applied  to  the  precipitation  of  plot 
in    vegetable    materials.     The   authors   conclude  thal- 
l'hosphotungstic      acid      does     not      precipitate 
completely  at  90°  or  100°,  though   at   60    C.  it  pre 
practically  the  same  amount  as  does  copper  hydroxide; 
Extraction  of  proteids  with  hot  water  does   not  always 
concordant  results  ;  (iii)  Bromine  is  not  a  suitable  pre< 
tant  for  proteids    in   vegetable   materials;   (iv)   Tie 
method  is  that  open  to  the  fewest  objections.     It   is  car 
out    as    follows: — Place  0-7  grm.   of  the   substai 
beaker,    add    100    c.c.   of    water,   heat    to    boiling  (i 
substances  rich  in  starch,  heat    on   the   water   bath  for 
minutes)  ;  add   a  quantity  of    copper    hydroxide  mix 
containing  about  05  grm.  of  the  hydroxide;  stir  tie 
filter   when  cold,  wash   with  cold   water  on  the   filter, 
determine  the  nitrogen  in  the  precipitate.  .eMing  suffii 
potassium  sulphide  solution  to  precipitate   all  copper 
mercury.     If  the  substance  is  rich   in   alkaline  phosphi 
add  a  little  concentrated  solution  of  alum  before  adding 
copper    hydroxide.     It    is    not   certain  that  album 
completely  precipitated  by  copper   hydroxide  ;  but  ill  I 
rare  eases  when  they  do  occur,  they  can  be  precipi 
the  addition  of  tannic  acid  after  the  copper  hydroxide. 

—J.  I. 

Alkaloids  ;   Use  of  Tannin    in  Purifying  Residues  com  ■ 

ing .     C-   Kippenberger.      Zeits.  anal.  Chem.  1 

39,  [10],  627-633. 

Acetoxe  ha-   been    found  by  the   author  to  be   a 
solvent  for  alkaloids  in  combination   with  tannin,  and  t 
separating  them  from  albuminous  substances.     It  d 
the  freshly  precipitated  tannates  of  the  following  all 
— Brucine,     strychnine,     atropine,      morphine,      a 
veratrine,  papaverine,  narce'ine,  theba'ine,  codeine,  e 
nicotine,  coniine,  sparteine,  quinine,  narcotine,  and 
( In  the  other  hand,   the   precipitates   formed   by  tai 
solutions  of  albumin   and  peptone  did   not  yield  at 
of  the   albuminous  constituents  to   the  solvent  a!;' 
treated  with  acetone  for  li  hour,  although  tannin  w 
in  solution. 

In  applying  this  principle  in  forensic  analysis  tl 
ing  method  is  recommended  : — The  substance  undei 
aminatiou  is  extracted  with  acidified  alcohol,  and 
alcohol  evaporated.  The  residue  is  stirred  into  a  pasts 
a  little  water  and  acetone,  mixed  with  tannin,  and  gi 
wanned  with  a  sufficient  quantity  of  acetone  cuntaini 
lew  drops  of  hydrochloric  acid.  The  filtrate  from  thi 
mixed  with  10  to  20  c.c.  or  more  of  glycerin,  together 
some  water  and  1  or  2  c.c.  of  hydrochloric  acid,  evapor 
on  the  water  bath  so  as  to  expel  all  acetone,  diluted 
water  and  filtered.  The  liquid  is  then  ready  for  extra 
with  chloroform. 

The  author  still  advocates  the  retention  of  hit  f( 
method  of  direct  extraction  with  glycerin  containing  ta 
i /..it-,  anal.  Chem.  34,  303—308)  for  cases  in  ■ 
alkaloids  which  are  volatile  with  -team  are  present. 

. -c.A.: 
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lea  ■   Vetermwaiiofi  of.     V.  C.  J,  Bird.     Pharm. 
.1.65,  [1587],  574. 

an  alternative  tor  the  method  of  Dunstan  and  Short,  in 
ich  the  alkaloids  are  extracted  by  hot  percolation  with  a 

m-olcohol   meustrum,  the   author    re( imends  a 

of  cold  maceration  in  :i  solvent  ol  ohol, 

,,.  and   ether,  as  being    more    rapid,   n 
.i,.l  not  requiring  the  same  degree  of  comminution 

Xux  Vomica  Seeds.  —  5  grms.  of 

d  v.    in  pou  lcr,  are  triturated  in  a  mortar  «  th 

of  potash   (10   per  cent.)  2  c.c.   until    uniformly 

istened.     The  extraction  menstrura  is  composed  ol    imyl 

.hoi,  1  vol.;  chloroform,  3  vols.;  ether,  I  vols.;  -JO  c.c. 

ihis  mixture  is  placed  in  n  separator  previously  plugged 

ive  the  stopcock  with  cotton  wool,  and  the  moistened 

eder  added  to  it.     The  whole  is  macerated  for  liulf  an 

ir.  with  occasional   agitation  ;  at  the  end  of  that  time  a 

.all    is   adapted  to  the  separator  and  the  liquid 

,  as  completely  a-   possible,  by  air  pressure.     The 

dual    drug   is    again    covered    with    a    fresh    portion    of 

cut.  and  again  macerated,  with  occasional  agitation,  for 

ninnies,  and  the  liquid  removed  as  before.     This  pro 

ipeated   until   a   drop  of  the   extract,  when   evaporated. 

a  no  reaction  with  Mayer's  alkaloidal  reagent.     Usually 

UX   extractions    will   he   sufficient.     To   remove   all 

alkaloids,  the  mixed  ethereal  extracts  an'  then  sh 

with   a    mixture  of    dilute   sulphuric  acid,    6    c.c.   and 

■  ■..    in    three    successive    portions.      The  acid 

to  a   200  c.c.  separator  halt'  rilled 

er  at  '21  '  C.  and  having  the  neck  above  the  stop- 

|j<   plugged  with  a   very  -mall   pledget  of    cotton  wool. 

T  this,   a   freshly    prepared   solution   of  potassium    ferro- 

1-2.")   grins,   in  water,  23    C.C.)    i-    added,  and  the 

I  with  water  a'  -21    C.  ami   closed 

"I.  carrying   a  th  tnt attire  is 

■  fully  maintained  at  21    ('..  the  contents  of  the  separator 

iooally  for  80   minutes,  then  allowed  to  remain 

for  BO  minutes.     A  pressure  hall  is  then  fitted,  and 

ft  toother  liquor  forced   out.     The   residual  precipitate  is 

of  a  mixture  of  5  c.c.  of  dilute  sul- 

cid  and   19   c.c.   of  water  at   37 '7'  C,  the  liquid 

1  by  air  pressure  as  before.     The  remainder 

wash  water  is  then  employed  in  a  similar  manner. 

ompleted,    the    stopper     is   inserted,   the 

rator  inverted,  the  cotton  plug  displaced  by  a  stiff  wire 

led   through   the    stopcock;   10   c.c.    of   water   is   then 

d  to  suspend  the  precipitate,  75  c.c.  of  chloroform  and 

'.  of  strong  solution  of  ammonia  are  introduced,  and 

le  well  agitated.     After  separating  the  chloroforniic 

..    .   the   aqueous    portion   is    shaken    out    with    another 

of  that  solvent.     To  the  mixed  chloroformic  extracts, 

1  \\  of  amylic  alcohol  i-  added,  the  solvent  evaporated  off, 

residual  strychnine  weighed  when  dry.     An  addition 

irf  1-002    grin,    is   made   to    the    weight    obtained,   as   the 

it  to  the  amount  of  strychnine  ferrocyauide  dissolved 

ash- water. 

pe  packing  of  the  cotton  wool  in  the  neck  of  the  sepa- 

■jr  demands  some  care,  or  it  may  either  be  displaced  by 

.  or,  if  too   tight,  impede  "the  flow  of  liquid.     To 

■  1  this,  a  single  tuft  of  wool,  about  3  cm.  in  diameter,  is 

iu  the  neck  of  the   separator  by  means  of  a 

glass  rod,  the  point  of  which  is  passed  down  to  the 

lie  stopcock.     In  this  way  the  wool  forms  a  hollow 

which  filters   rapidly  anil  has  no  tendency  to  become 

laced. 

{tentative    Method  for   Analysing    Liquid    and    Solid 
Xu.r    Vomica. — The  following  method  obviates 
ulties  met  with  in  separating  immiscible   solvents  due 
le  presence  of  varying  quantities  of  fatty  oil  in  extracts 
ix  vomica.     To  wash  the  alkaloidal  extracts,  ammonium 
lution    is   substituted  for   that  of   ammonium 
ate  usually  employed,  since  it  exhibits  less  tendency  to 
an  inseparable   emulsion.      10    c.c.  of  liquid  extract 
grin,  of  solid  extract,  dissolved  in  hot  water,  6  c.c, 
rlcohol,  90  per  cent.,  2  c.c.)  is  placed   in  a  small  sepa- 
.  1).  with   chloroform,   10  c.c,   and  ether,  5  c.c, 
n  tfter  agitation,  stroDg  solution   of  ammonia,  4  c.c,  is 


li 


added.  The  mixture  is  agitated  anil  separated,  tin-  im- 
miscible layer  being  run  into  a  second  small  separator 
(No.  2),  and  shaken  out  with  three  successive  portions  of 
5,  5,  and  3  c.c.  of  1 0  per  cent,  ammonium  carbonate  solu- 
tion, the  washed  etherealliquid  being  thru  passed  on  to  a 
third  -man  separator  (No.  3). 

To  the  mixed  aqueous  washings  in  No.  2,  chloroform, 
10  c.c,  an  1  ether,  :i  c.c,  are  added.  This  i-  shaken  out 
and  runoff  into  the  mother  liquor  in  No.  1,  well  shaken, 
and  the  ethereal  layer  run  into  (empty)  No.  2,  washed  with 
ammonium  carbonate  solution  twice,  using  3  c.c.  each  time ; 
the  washed  ethereal  extract  is  run  off  into  No.  3.  To  the 
mixed  aqueous  washings  in  No.  2,  another  13  c.c.  of  the 
ether-chloroform  solvent  is  added,  and  again  shaken  out  a- 
before,  jud  transferred  to  No.  1.  The  ethereal  layer  is 
washed  in  No;  2  with  1  c.c  of  ammonium  carbonate  solu- 
tion. From  the  washed  ethereal  extracts  in  No.  3,  the 
alkaloid  is  then  removed  by  shaking  out  with  a  solution  of 
dilute  sulphuric  acid,  6  c.c,  in  water,  25  c.c,  used  in  three 
portions  id'  11.  10,  and  10  c.c.  From  this  stage  the  process 
is  conducted  as  directed  for  the  assay  of  the  seeds. 

Tincture  ft'  -Yhi-  Vomica. — 100  c.c.  of  tincture  is  evapo- 
rated to  8  cc,  2  c.c  of  alcohol,  90  per  cent.,  is  added,  and 
the  process  continued  as  described  under  the  liquid  extract. 

—J.  O.  B. 

Lemon  Oil;  Determination  of  Citral  in .     Schimmel's 

Semi-aim.  Kept.,  Oct.  1900,  25. 

Although  the  cyanacetie  method  of  E.  J.  I'arry  (this 
Journal.  1900,  384)  is  found  to  give  fairly  accurate  results 
with  mixtures  of  limonene  and  citral,  it  is  not  found  to  be 
workable  with  commercial  lemon  oils.  From  the  presence 
of  foreign  substances,  probably  derived  from  the  constituents 
of  the  peel,  a  thick  layer  of  insoluble,  waxy  matter  is 
formed  in  the  graduated  tube  of  the  Hirsehsohn  flask, 
which  renders  correct  reading  of  the  volume  of  the  super- 
natant liquid  impossible.  The  problem  of  devising  a 
workable  method  for  the  determination  of  citral  in  lemon 
oil  has.  therefore,  yet  to  be  solved. — J.  O.  B. 

Lemon  Oil;   Determination  of  Citral  in  .    E.  J.  Parry. 

Chem.  and  Druggist.  57,  [1091],  1000. 

Messhs.  Schimmel  and  Co.  raise  (see  preceding  abstract") 
two  objections  to  the  author's  method  (this  Journal,  1900, 
3S4).  The  first  objection  raised  is,  that,  although  the  results 
are  satisfactory,  a  certain  nroportion  of  the  citral  passes  over 
in  the  distillation  at  very  low  pressure,  whilst  this  is  made  up 
bv  an  absorption  of  limonene  by  the  cyanacetie  acid.  They 
find,  they  say,  as  much  as  1  per  cent,  of  citral  goes  over  in 
th.-  distillation,  and  therefore  1  per  cent. — or  rather  more,  as 
the  results  are  always  a  little  too  high  —  of  limonene  is 
absorbed  by  the  acid,  or,  taking  into  account  the  concentra- 
tion, the  aqueous  reagent  is  said  to  absorb  2'5  per  cent,  of 
its  volume  of  terpeue.  This,  on  the  face  of  it,  is  very  impro- 
bable. The  anthor  has  distilled  many  samples  of  lemon  oil, 
keeping  the  pressure  down  to  the  lowest  possible  limit. 
possibly  below  even  10  mm.,  and  he  has  never  found  any 
portion  of  the  limonene  to  contain  more  than  merest  traces 
of  citral.  Indeed,  in  general,  unles-  the  pressure  has  been 
allowed  to  rise,  there  is  practically  no  absorption  by  any  of 
the  usual  aldebydie  reagents. 

The  second  objection  raised,  is  that  the  reading  is 
obscured  by  the  presence  of  the  stearoptene  in  the  concen- 
trated oil.  He  has  not  found  that  there  is  much  more  difficulty 
in  reading  the  dividing  line  in  this  case  than  in  the  case 
of  several  other  absorption  processes,  and  he  does  not  think 
it  more  than  a  trifling  difficulty  in  the  process.  He  reiterates 
his  claim  that  this  method  yields  more  accurate  results  than 
any  other. 

XXIV.-SCIENTIFIC  &  TECHNICAL  NOTES. 

Reaction    Velocities;  Influence    of  Chemically  Indifferent 

Solvents  on .     N.  Menschutkin.     Zeits.  Phys.  Chem. 

1900,  34,   157—167.     (Through   Science  Abstr.  3,  [11], 

887.) 

From  the  results  of  fresh  experiments  here  given  and  from 

those    previously    obtained    (Ber.    1897,    30,    2966),    the 

influence  of  various  solvents  on  reactions  between  aromatic 
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amino  compounds  ami  allyl-  or  methyl-bromide,  &c,  is 
examined.  It  appears:  that  chemical  reactions  between 
organic  non-electrolytes  in  fluid  systems  occur  in  a  similar 
maimer  whether  the  bodies  interact  directly  or  in  the 
presence  of  indifferent  solvents  ;  thai  the  regularities  in  the 
relations  between  tin  -   of  Formation  depend   on 

chemical  structure  and  are  independent  of  the  presence  oi 
indifferent  solvents  :  that  the  presenceof  solvents  facilitates 
the  study  of  Buch  relation-,  and  that,  with  aromatic  com- 
pounds showing  aide-chain  isomerism,  the -relative  magni- 
tude of  the  reaction  velocities  of  the  isomers  often  depends 
on  the  nature  of  the  solvent  used. — W.  G.  M. 

fractions:  Change  of  Weight  in  Chemical  and  Physical 

.     A.  llevdweiller.     Phys.  Zeits.  1900, 1,  527— 529. 

(Through  Science  Ahstr.  3,  [11],  886—887.) 

m  iv.    Landolt's  experiments  (Zeits.  l'hys.  Chem. 

1893.  12,   1  '•  and   examining   the   reactions   of  Fe   with 

-  i.  in  neutral,  acid  and  alkaline  solutions;  of  Cuso,  and 

Koll  land  ammonia;  of  BaClj and  lESu, ; 

and  also  tlie  solution  of  CuS<  '  in  neutral  and  acid  aqueous 
solutions,  and  the  mixing  of  CnSQ4,  and  dilute  ll.Si ), 
solutions,  the  author  tin. Is  the  greatest  alteration  in 
weight  to  be  0-229  mgrm. ;  that  the  changes  are  in  all  eases 
but  one  decreases  ;  and  that  they  are  not  proportional  to 
the  reacting  masses;  in  many  eases  they  are  produced  only 
in  the  presence  of  small  quantities  of  foreign  substances, 
and  are  therefore  probably  due  to  a  secondary  action. 

— W.  G.  M. 

Radio-Actire  Lead  and  Hare  Earths.     K.  A.  Hofmann 
and  E.  Strauss.     Ber.  33,  [16],  3126—3131. 

The  authors  have  obtained,  from  various  minerals,  lead 
compounds  and  rare  earths  which  did  not  contain  a  trace 
of  Hi,  Ba,  Ti.  Tli.  or  U,  but  which,  nevertheless,  on  testing 
by  24  hours'  exposure  to  a  gelatin-bromide  photographic 
plate,  were  found  to  be  radio-active. 

Active  Pb  from  Pitchblende. — The  mineral  was  heated 
with  soda  tor  several  hours,  the  mass  extracted  with 
water,  the  residue  decomposed  by  repeated  evaporation  with 
hvdroehloric  acid,  extracted  with  hot  water,  and  the  lead 
precipitated  by  HjS.  The  PbSO,,  obtained  by  evaporation 
of  the  PbS  with  nitric  and  sulphuric  acids,  was  strongly 
radio-active. 

.  1  ctivt  Pb  and  Rare  Earths  from  Broggerite. — Broggerite 
consists  mainly  of  uranate  of  uranium,  thorium,  and  lead. 
The  mineral  was  decomposed  by  repeated  evaporation  with 
sulphuric  acid.  Both  the  lead  rendered  insoluble  as  PbS04, 
and  that  subsequently  precipitated  from  the  solution  were 
found  to  be  active,  through  the  methods  of  purification 
precluded  the  possibility  of  polonium  being  present.  1  he 
amniomuin  sulphide  precipitate  from  the  solution  of  the 
mineral  was  oxidised  by  aqua  regia  and  the  earths  pre- 
cipitated with  oxalic  arid.  The  ignited  precipitate  was 
converted  into  sulphates,  dissolved  in  hot  water,  thrown 
down  by  a  large  excess  of  ammonium  bicarbonate,  and  the 
earth-  remaining  insoluble  win  purified  by  precipitation 
as  oxalate-  from  their  chloride  solution.  Thoria.  in  the 
authors'  opinion,  was  thus  excluded,  as  were  also  radium, 
niuin.  and  lead,  yet  the  oxalates  were  radio-active  and 
the  oxides  obtained  on  ignition  were  still  more  so.  The 
ignited  U308  obtained  from  broggerite  was  active,  but  by 
ated  crystallisation  of  the  oxalate,  inactive  oxalate, 
yielding  inactive  III.,  was  obtained  in  the  more  readily 
soluble  fractions. 

I'll.  Uti,  and  Rare  Earths  from  Cleveite. — Cleveite 
was  ■  '  iii  the  same  way  as  broggerite,  and  yielded 

active  Pb,  Ba,  ThOs,  and  rare  earths.  On  the  other  hand 
the  PbClj,  which  crystallised  out  from  the  hydrochloric 
acid  solution  of  the  mineral,  was  inactive. 

From  autunite,  coppcr-uranite,  and  zeunerite  were  ob- 
tained radio-active  Ba,  PI  I  ;  on  the  other  hand 
/\-,  Cn,  Fe,  Al,  and  Zn  wi  Samarskite  yielded 
active  I'hSi ),,  "I'll'  I ,,  ami  rare  earths.  Euxenite,  however, 
yielded  ThOj,  rare  earths,  Ti02,  and  Pb  onlj  in  the  inactive 
condition,  and  fJjOe  verj  strongly  active. — H.  IS. 


Ih/drogen  Peroxide  on  Thiosulphates  ;  Action  of — 
A.  Kabl.     Ber.  1900,  33,  [16],  3093. 

In  the  presence  of  very  dilute  sulphuric   acid,  accordio,: 
the  author,  the  action  takes  place  as  shown  by  the  i 

2NajSs03  +  HA-  =  XaoSO.,  +  Xa2S03  +  SjH.OB 

■v 

Dilute   sulphuric  acid  must   be  added  gradually  d 
course  of  the  reaction  to  neutralise  the  basic  bodj 
The   latter  has    not  yet  been  obtained    pure   in    - 
quantity  to   establish  its   exact   composition.     It  is  a  w 
base    having    reducing   properties,    and    in    many    resp 
resembles  hydroxylamine.     W  it li  mercuric  chloride  it  g 
a  precipitate  consisting  of  a  mereuro-mercuric   clou 
This    property  has  been   utilised  to  separate  the  ha 
the  sulphate   and   sulphite,  with   which   it  is   mixed. 
niereur\  compound  was  filtered  off,  washed,  and  decompt 
with   sulphuretted  hydrogen.     The  solution   was  theo 
traded  with  a  mixture  of  sulphuric  acid  and  alcohol, 
sulphate  of  the   base   was   filtered   off,  washed    with  el 
alcohol,  dissolved   in   water,  and   decomposed  with  bai 
carbonate.     By  this  meaus  a  colourless  solution  was  obta 
having  a  green  fluorescence  and  a  strong  alkaline  n 

—A.  ! 

Cadmium  Selenide.     Fonzes-Diacon.     Coinptcs  Rend. 
[22],  895— S97. 

(  i;vstalusi:i>  cadmium  selenide,  CdSe,  is  obtained 
passing  hydrogen  selenide,  largely  diluted  with  hydro 
over  red-hot  cadmium  chloride.  It  is  iscmorphous 
zinc  selenide  similarly  obtained.  Hydrogen  selenide  p 
in  a  solution  of  cadmium  sulphate,  a  chocolate-In 
precipitate  of  cadmium  selenide ;  but  in  a  solution 
cadmium  halide,  it  gives  a  yellow  or  orange  double  salt  ( 
3CdSe.CdI;:).— J.  T.  D. 

Xanihorhamnin   and    Quercitrin  ;    Sugar   Constituent 

.      E.    Votocek    and   V.   Fric.       Ze>ts.    Zucke 

Bbhmen,  1900,  25,  [1],  1—7. 
Contrary  to  the  view  hitherto  held  that  rhatnno 
only  sugar  constituent  of  xanthorhamnin,  the  latter  is  fi 
to  contain  galactose  also. 

The   glucoside  was   prepared   from    Persian    ben 
digestion  with  85  per  cent,  alcohol  on  the  water-hath, 
purified  by  repeated  reerystallisation  from  alcohol,     li 
lation  with   12  per  cent,  of  hydrochloric  acid,  gai 
furfural,  which  furnished  phloroglucide,  equal  to  :S7'52  1 
37  9  per  cent,  of  rhamnose,  calculated  on  the  dry  xanl  ■ 
hamuiu.     Now,  as  Liebermann   and  Hormann  found  5  I 
per  cent,  of  the  sugar  by  titration  with  Fehling  solution  ! 
presence  of  another  sugar,  not  a  methyi-pentose,  «;e 
dieated.     This   was  further  confirmed  by   the  polarist 
and  cupric  reducing  power  of  a  large  quantity  of  subsfc  ■• 

The  syrup  obtained  on  hydrolysis  gave  an  osazon. 
purified  by  soaking  with  acetone  on  a  porous  tile,  fust 
190°  C,  the  melting-point  of  galactosa/.one.     In  appear  e 
it    also   agreed   with    that    substance.      The    pri 
L'alaetose  was  further  confirmed  by  the  mucic  aci 
finally,  a  mixture  of  2  mols.  of   rhamnose  and   1   mi  | 
galactose  gave  polarisation  equal  to  that  found  din 

The  hydrolysed  syrup  from  quercitrin  (Quercitron  b  ) 
was  found  to   contain   neither  galactose  nor  mant 
only  rhamnose. — L.  J.  de  W. 

Gentianose  and   Sucrose  in   Fres/i    Gentian   Root;  Si  '- 

taneous    Presence    of   .      E.    Bourquelot 

Herissey.     ComptesKend.  131,  [19],  750—752. 

From  the  mother  liquors  in  the  preparation  of  gentiop  ■' 
(this    Journal,    1900,    846),    the    authors     were    abb  D 
extract,  by   systematic  treatment  with  alcohol,  ti 
gentianose'  (this  Journal,   1898,   257j.     The  residue 
this    extraction    contained    another,    more    highly 
rotatory  sugar,  which  was  extracted  by  methyl  ale 
finally  obtained  in   a  pure  state,  when  it  was  font- 
cane '  sugar.     The    authors    suggest    that    as   gel 
though   its  constitution  is  not  yet  clearly  made 
tainly   contains   at    least    as    many   carbon    atom- 
molecule  as  cane  sugar,  the   latter  may  arise  in  the  I 
thiough  the  niolecularchangeor  decomposition  of  gentiu* 

—J.  1 . 
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ithritol  in  Trentepohlia  Jolithus.     M.  Bamberger  mid 

\.  Undsiedl.  Uonatsh.  Chem.  21,  S71 — 573. 
UNO  the  extraction  of  this  alga  with  ether,  there 
eared  ,„  the  boiling  flask  first,  brownish,  afterwards 
te,  crystalline  crusts,  which,  after  recrystallising  from 
hi  from  glacial  acetic  acid,  had  the  appearance, 
,    meltuut-point,  and  composition  of  erythritol. 

— J.T.  1). 

v,,,.,      Colouring   Matter    of   Blue-Green   . 

Kolkwitx.     Zeits.  Vereins  dentsch.  Zucker-Ind.  1900, 

us    ion 

lot  draws  attention  to  the  Fact  that  the  blue-green 

a  uriug  matter — "Phykocyan" — present  in  many   Alga 

rta,  and  Xostoc),  although   retained  bj 

plant, becomes  readily    soluble  and  diffusible  iu 

n  the  plant  dies.     The  aqueous  solution  is  indigo- 

iii. 1  exhibits  a  tine  Mood-rod  fluorescence.     A 

non   of  this   kind,   occurring,  for  example,  in   the 

iter    From    sugar    factories,   &c,   in    which  liquid, 

verj    apt   to    appear,  must   not,  therefore,   too 

1,  ily  bi  to  the  presence  of  an  aniline  dvestuff. 

— 11.  T.  P. 

;  ,•  Production  by  Lactic   Bacteria  of  Acetic  Arid  in 
.    c.   Bartel      Centralbl.  Bakt.  (II.  Abth.),    1900, 

9;  through  Zeits.  Spiritusind.  1900,  23,  [IS],  '38. 

formula  for  the  decomposition  of  milk  sugar  into  lactic 

I,,    •    11  (>   -.  4l',ll,,t)a,    is    not    correct,    other 

og  alsi    formed,  such  as  ethyl   alcohol,  carbon 

ile,  and    ;  !.     The   author's   experiments  were 

ted  maiiih  ti    the  estimation  of  the  acetic  acid.     Leich- 

1*8  B.  loch's  a  !■!>  was  employ  ed  and  allowed  to  ferment 

Loth  with  stroug  aeration  and  in  absence  of  air.    The 

titles  of  acetic  acid  produced  in  the  two  cases  were  as 

A-  regards  tic  effect  of  temperature  on  the  prodne- 

•  :  acetic  acid,  it  was  found  that  the  quantity  increased 
e  temperature  was  lowered.  Tin-  smallest  proportion 
etio  acid  was  produced   at   the  temperature  at  which 

teria  thrive  best.  Hence  it  is  concluded  that 
I  acid  is  a  pathogenic  product  of  the  cell  life  of  the 
rium.— J.  !•'.  P.. 

,/  $-\niihtliol :   Comparison  of  .     Maximowitch. 

iaz.    24,    102.       Pharm.  .1.    1300,  65,    [1587], 

uithor  states  that  the  preference  for  5-naphthol  for 
iial  use  is  uot  well-founded.  It  is  shown  that 
hthol  is  three  times  as  antiseptic  as  /3-naphthol  and 
loe-third  as  poisonous  ;  also  /3-naphthol  is  not  so  well 
ted  by  the  stomach,  and  causes  irritation  of  the 
i-  membrane  of  mouth  and  stomach. — A.  S. 

Ins;  Composition  of .     VI.    W.  Zopf.    Annalen, 

,  313,  [3],  317—344.     (See  this  Journal.  1898,  807.) 

in'd  latebrarum  Ach. — After  extraction  of  this  lichen 

I  wo  vols,  of  hot  ether,  and  removal  of  about  five-sixths 
■  solvent,  leprarine  and  atranoric  acid  crystallise  out 
Hiding,  whilst   roceellie  acid,    C,-H3.,04,    remains    in 

bn,  from  which  it  is  obtained  in  colourless  plates  on 
raporation.  When  carbon  dioxide  is  passed  through  a 
in  of  roceellie  a.  id  in  sodium  carbonate,  the  sodium  salt 
■ipitated;  under  the  same  conditions  hydroxyroceellic 
'  -11  i  ij,  remains  in  solution.  If  the  above  mixture 
rarine  and  atranoric  acid  be  boiled  for  a  moment  with 
J,   the  former   dissolves,    whilst   the   latter    remains 

i  Me,  but  if  boiled  for  an  hour  with  absolute  alcohol, 

nine  is  converted  into  hiomatonimic  acid. 

I  leprarine,  Cj,HC0O10,  be  boiled  with  methyl,  ethyl,  or 

d  propyl  alcohol  and  two  drops  of  strong  hydrochloric 

line  (melting   at  135°  C.),  lepraridine  (melting 

120  —121    C),  or  lepraline  (melting  point  100°  C.)  is 

•  'd  respectively.  These  three  substances  are  insoluble 
-tic  alkahs,  which  colour  them  yellow  ;  their  alcoholic 

leu  litmus,  and  give  a  wine-red  coloration  with 
Nof  ferric  chloride. 
MopAora    veltea   (Z.)    Ach. —  The    ethereal    extract 

photic  acid,  which  was  identified  by  its  decom- 
•jjn  into  orsellinic  acid  and  its  ethyl  ester  on  long 
li  with  absolute  alcohol. 


Cladonia  Deformis  I. — From  this  lichen  zeorine  and 
usnic  acid  were  extracted.  Cladonia  cyanipes  Sommerfell 
al-o  contains  usnic  acid  in  fair  quantity. 

Parmelia  incurva  (/V,.«.)  /•>.  contains  usnic  acid. 

Rhizocarpon  viridiatrum  (l'liirkr). — From  this  lichen, 
by  extraction  with  chloroform,  removal  of  the  solvent,  and 
gradual  evaporation  of  the  ethereal  solution  of  the  residue, 
rhizocarpic  acid  was  obtained.  The  same  acid  had  been 
previously  found  in  Rhizocarpon  geographicum  J,.  (Annalen, 
284,  iu'). 

Pertusaria  anutra  (Ach)  Nylander. — Hesse  has  recently 
found  five  different  substances  in  a  lichen  he  supposed  to 
he  identical  with  P.  amaru,  but  did  not  obtain  picrolichenine 
(J.  prakt.  Chem.  58,  501).  From  what  follows,  it  would 
appear  that  Hesse's  lichen  could  not  be  /'.  amiirti.  The 
material  employed  by  the  author  was  tested  by  taste  ;  no 
other  Pertusaria  has  an  intensely  hitter  taste.  ( )n  concen- 
tration of  the  ethereal  extract,  a  white  crystalline  powder 
was  obtained.  It  gave  red  salts  with  alkalis,  and  was 
identical  with  sala/iuic  acid  (Annalen.  306,  309 — 311). 
The  ethereal  extract,  on  further  concentration,  yielded  a 
substance  melting  at  175° — 176°  C.  with  evolution  of  gas, 
dissolving  in  alkalis  to  red  solutions,  and  expelling  carbonic 
acid  from  carbonates  ;  it  is  identical  with  picrolichenine. 

Evenia  furfuracea  L. — This  lichen,  as  also  Parmelia 
oliuetorum  Nyl.,  contains  a  substance  giving  a  red  coloration 
with  bleaching  powder  ;  the  author  regarded  this  substance 
as  erythrin,  Hesse  as  lecauoric  acid.  It  is  now  proved  to 
be  a  new  compound,  for  which  the  name  olivr-toric  acid  is 
proposed.  The  lichens  are  extracted  by  cold  absolute 
alcohol,  and  the  filtered  extract  precipitated  by  water. 
After  purification,  the  substance  melts  at  141° — 142°  C, 
the  alcoholic  solution  reddens  litmus  and  is  coloured  violet 
by  ferric  chloride.  Dilute  potash  gives  a  yellow  solution, 
turning  red  on  boiling.  Baryta  water  gives  a  yellow 
solution,  which  changes  to  green  and  then  becomes 
colourless.     Analysis  indicates  the  formula  C,-H3,Os. 

—A.  C.  W. 

Iron   Nitride.      G.  J.   Fowler.      Proc.   Chem.   Soc.  16, 

[229].  209. 

Xitiudi:  of  iron  was  prepared  by  three  different  methods  : 
by  the  action  of  ammonia  on  («)  finely  divided  iron,  (J) 
ferrous  chloride  and  bromide,  (e)  iron  amalgam.  Of  these 
methods  (a)  is  the  most  convenient.  The  substance  was 
found  to  correspond  to  the  formula  FejN.  The  temperatures 
of  the  formation  of  iron  nitride  iu  ammonia  and  of  its 
decomposition  in  hydrogen  are  identical.  These  results 
confirm  the  conclusions  of  Stahlschmidt.  Heated  in  a 
current  of  nitrogen,  iron  nitride  begins  to  decompose  at 
about  000' ;  it  is  slightly  magnetic ;  its  specific  gravity  is 
6-35. 

When  oxidised  in  air  or  oxygen,  only  traces  of  oxides  of 
nitrogen  are  produced  ;  heated  in  a  current  of  air,  the 
substauee  begins  to  be  converted  into  ferric  oxide  and 
nitrogen  at  about  200°  It  takes  fire  in  chlorine  either 
spontaneously  or  when  slightly  warmed,  ferric  chloride  and 
nitrogen  being  formed,  but  no  trace  of  nitrogen  chloride. 
It  is  only  slowly  attacked  by  bromine,  the  action  probably 
being  due  to  the  presence  of  hydrobromic  acid  in  the 
bromine  as  an  impurity.  An  ethereal  solution  of  iodine  has 
no  action  on  it. 

Dilute  hydrochloric  and  sulphuric  acids  yield  the  corre- 
sponding ferrous  and  ammonium  salts,  hydrogen  being 
liberated,  according  to  the  following  equation  :  2Fa,N  + 
6H;S04  =  4FeS04  +  aX^HSO^  +  H. 

The  simultaneus  action  of  hydrogen  peroxide  and  sulphuric, 
acid  is  not  distinguishable  from  that  of  the  acid  alone. 
Nitric  acid  acts  only  slowly  on  the  nitride  even  when  strono- ; 
the  products  formed  vary  with  the  concentration  of  the 
acid. 

Gaseous  hydrochloric  acid  begins  to  attack  the  nitride  at 
about  220°,  and  at  350°  the  reaction  becomes  rapid,  the 
substance  being  completely  converted  into  ferrous  chloride 
and  ammonium  chloride.  Gaseous  hydrogen  sulphide  has 
a  precisely  similar  action  at  20u°. 

Nitric  oxide  acts  similarly  to  oxygen,  and  converts  the 
nitride  into  oxide,  the  reaction  beginning  at  about  120°  and 
becoming  rapid  at  1 70°.    Carbon  dioxide  oxidises  the  nitride 
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at  about  580°.  ""  heating  the  nitride  in  steam  at  100  . 
ammonia  is  very  slowly  formed.     The  nitride   heated  with 

•odium  and  carbon  yields  -odium  cyanid.  . 

PA  I  EN  rs. 

Abrasive  Material  from  Bauxite  or  other  Hydrous  Oxides 

Aluminium ;   Pr  Manufacturing .     B. 

J.   B.    Mills.    London.       From    The    Genera)    Electro- 
chemical  Company,   New    Jersey,   O.S.A.      Eng.    Pat. 

16,529.  Sept.  IT.  I 

Bauxite  or  other  hydrous  oxides  of  aluminium  may  be 
transformed  into  a  hard  material  suitable  for  abrasives  bj 
first  calcining  the  soft  amorphous  aluminium  hydrate  to 
drive  out  the  water,  and  then  heating  it  to  a  state  of  quiet 
fusion  in  an  electric  furnace,  after  which  it  is  allowed  to  cool 
slowly  into  a  solid  crystalline  mass.  A  finer  grain  of 
crystal  may  be  obtained  by  agitating  the  mass  while 
eooliug. — ti.  II.  R. 

Tobacco;   Free  or  Partly  1  tine ;  Production 

— .     1'.  \V.  Haase,  L.  Broeckmann,   and  0.  Haase, 
Bremen.     Eng.  Tat.  23,808,  Nov.  29,  1899. 

THE  process  claimed  is  for  the  production  of  tobacco  free 
or  parti}  Ivor,  from  nicotine,  with  improvement  in  its 
quality,  by  macerating  the  leaf  tobacco  iu  an  aqueous  solu- 
tion of  hydrogen  peroxide,  with  or  without  the  addition  of 
ammonia.  The  treatment  is  continued  for  a  length  of  time 
sufficient  to  convert  the  nicotine  into  oxynieotine  and 
nicotinic  acid,  cither  completely  or  to  the  desired  extent. 
Oxynicotine  is  nonvolatile,  and  only  produces  small 
quantities  of  volatile  pyridine  bases  on  combustion.  The 
oxidation  products  of  the  nicotine  may  cither  be  left  in  the 
treated  tobacco,  or.  if  desired,  may  be  removed  by  washing 
and  pressing. — J.  F.  B. 


£Uto   3BoofesS. 


Microbes  et  Distillebxe.  Par  Lucies  Levy,  I),  es  Be., 
&c,  Professeur  a  PEcole  nat.  des  Inrl.  agric.  de  Douai  et 
a  lTnstitu:  d.  ferment,  de  Uruxcllcs.  Georges  Carre  et 
(  .  Naud,  B,  rue  Racine,  8,  Paris.     1900.     Price  Fr.  10. 

8vo  volume,  containing  introduction,  316  pages  of  subject- 
matter,  and  the  tabic  of  contents.  The  text,  illustrated 
with  ,c.'i  engravings,  is  divided  into  two  parts.  1st.  A 
Systematic  Study  of  Microbes  from  the  two  points  of  view 
lorphology  and  physiology.  2nd.  The  Theory  of  their 
Application.  In  this  section,  the  applications  considered 
are  those  of  the  Spirit  Distillery,  &C.,  Culture  of  Feasts, 
and  iu  the  Brewery,  >x.c. 

Die     Ak/m  imi  i  i  i  i- -  Si  miiksi:    ait    GbUNDLAGE     dee 

111  zrj   HI    N'.l-N       ZWI6CHEH      ClII.MlSCllEM       Atlli-.l'      fND 

Wibkuko.      Fur    Aertze    and    Chemiker.      Von    Dr. 

SlGMl  so   Fhankel,    Doccnt    lor   med.    ('hemic    an    der 

Wiener  I  fniversitat.     Julius  Springer's  Verlag,  Monbijou- 

platz  :i,  Berlin,  X.      1900.     Price  M.  12. 
Tins  work   is  devoted  to  the  chemistry  of  those  materials 
osed    in    the    latest    developments    of    pharmacology.       It 
is  an  8vo  volume,  containing  introduction,  subject-matter 

filling  520  pages,  and  the  alphabetical  index.     The  following 

are  the  main  heads  of  the  work,  which  is  divided   into  two 

il    pan-,     viz.,    The    Gexekal  and    Tin:    Special. 

Pabt:   I.  Theory  of  the  Aeti if   Inorganic 

II.  lit  Organic   Bodies.     III.  Significance  as  to 
M<,  ■     the   Atomic   Groups.     IV.  Changes 

which  the Substanci  -  in  the  Organism.     Spe<  ial: 

I.  General  methods  for  building  tip  bodies  "i  equal  phy- 
siological action  from  substances  of  know  d  effects,  in  which, 

as  shall  be 
absent.  II.  Antipyretics.  III.  Alkaloid-.  IV.  Narcotics 
and    Anaesthetics.     V.  At  and  Astringents,     VI. 

The  Ichtbyol  Group.  VII.  Substances  which  act  on  the 
intestinal  Membranes  and  Lining.  VIII.  Camphors  and 
Terpenes.  IX.  Reducing  Agents  for  the  Epidermis.  X. 
Glycerophosphates.     XI.  Diuretics.     XII.  Gout  Specifics. 


Handbook  op  Industrial  Organic  Chemistrt.   Ada 

for  the  1  sc  of  Manufacturers,  <  Ihemists,  and  all  intert 
in  the  Utilisation  of  Organic  Materials  in  the  Indus 
Aits.  By  SAMUI  i  1'.  Sadtleu,  Ph.D.,  P.C.S.,  1'rol, 
of  Chemistry  in  the  Philadelphia  i  'ollege  of  Pharmao] 
in  the  Franklin  Institute  of  the  State  of  Pennsylvi 
&c.  Third  Bevised  and  Enlarged  Edition.  .1.  B.  Li| 
cott  Company.  Philadelphia,  U.S.A.  1900.  Price 
:;('..  Southampton  Street,  I  ovent  Garden,  Loudon. 

Labgi  8vo  volume,  containing  prefaces,  table  of  conti 
503  pages  of  subject-matter,  and  an  appendix  •>> 
pages.  The  work  concludes  with  an  alphabetical  ii 
ol  subject-matter.  It  is  illustrated  with  12G  engpi 
and  1G  diagrams.  The  following  subjects  of  TeeQno 
are  treated  of: — I.  Petroleum  and  Mineral  Oil  Indu 
II.  Industry  of  the  Fats  and  Fatty  Oils.  Hi.  Kss, 
Oils  and  Resins.  IV.  Cane  Sugar  Industry.  V.  Si 
and  its  Alteration  Products.  VI.  Fermentation  Indus' 
A.  Nature  and  Varieties  of  Fermentation.  B.  Malt  Ldq 
and  the  Industries  connected  therewith.  C.  Manufm 
of  Wine.  D.  Manufacture  of  Distilled  Liquors  or  At 
Spirits.  E.  Breadmaking.  F.  Manufacture  of  Vint 
VII.  Milk  Industries.  VIII.  Vegetable  Texiile  I 
IX.  Textile  Fibres  of  Animal  Origin.  X.  Animal  Ti- 
and  their  Products.  A.  Leather  Industry.  B.  Glue 
Gelatin  Manufacture.  XI.  Industries  based  upon  Best 
tive  Distillation.  XII.  Artificial  Colouring  Matters.  X 
Natural  Dye-Colours.  XIV.  Bleaching,  Dyeing,  and  ' 
tile  Printing.  In  each  of  the  foregoing  groups  res 
iivcly.  a  general  method  of  treatment  is  adoptcil, 
following  subdivisions  representing  the  course  laid  .1 
1.  Raw  Materials.  II.  Processes  of  Treatment.  III.  1 
duets.  IV.  Analytical  Tests  and  Methods.  V.  BibliS 
and  Statistics. 

The  Newer  Remedies.  IucludingtheirSynonyms,Sou 
Methods  of  Preparation,  Tests,  Solubilities,  lncom 
hies,  Medicinal  Properties,  and  Doses  as  far  as  kn 
together  with  Sections  on  Organo-Therapeutic  Ag 
and  Indifferent  Compounds  of  Iron.  A  Refer 
Manual  for  Physicians,  Pharmacists,  and  Students. 
ViKoir.  Coulext/:,  M.A.,  Ph.D.,  &c,  Professo 
Chemistry  and  Physics  in  the  New  York  Colleg 
Pharmacy,  ecc.  Third  Edition.  Revised  and  very  r 
enlarged.  P.  Blakistou's,  Son  and  Co.,  1012,  W; 
Street,  Philadelphia,  U.S.A.     1899. 

8vo  volume  containing  preface  to  third  edition,  and 
pages  of  subject-matter,  followed  by  appendix  coverin; 
pages.  As  the  substances  are  arranged  alphabetical 
the  text,  there  is  no  need  of  an  alphabetical  index, 
author  says  in  his  preface  :  "  In  addition  to  giving  as  i 
plcte  a  list  as  possible  of  all  modern  medicinal  synth 
the  author  has  endeavoured  to  include  all  such  proprii 
combinations  as  are  made  up  of  mixtures  com  a 
more  of  these  synthetics  ;  also  such  other  prcpaiaiim 
employ  specially  coined  titles,  many  of  which  are  decepl 
similar  to  those  of  well-known  chemical  compounds." 


Crane  Report. 


LEGISLATION;    TARIFF  CHANGES  AN] 
CUSTOMS  REGULATIONS. 

France. 

Allowance  to     Sugars    of   French    Colonies   dui 
season,    1900-1901,    "for   waste   in   manufacture." 

the  provisions   of  Article   2,  Section  1,  of   the    Law  oi 
13th  July,    I88G,   ..ugars    of   French    Colonies   shippc 
Fiance,  are  e  n  lit  led  to  an  allowance  for  waste  in  main" 
equivalent    to     tile     average     execs-  yield    obtained     b 
home  sugar  industry  in  the  preceding  season.     Tin- 
excess-yield    having  been   equal   to   28-72   per  ecu 
season    1899 -1 90O,    French   colonial   sugars   imported 
France  during  the    -easou   from   the    1st    Septcrab 
to  the  31st  August,  1901,  will  receive  an  a  low: 
of  28 '72  per  cent. 
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leaidmm  from  the  manufacture  <;/  Maize-Starch. — This 
nown  on  gluten  meal,  gluten-cake,  maize 
and  imported  in  powder,  lumps,  or  loaves),  when   it 
tains  less  than  than  10  per  cent,  of  starch,  is  to  bi 

Ddei  No,  l66of  the  Tariff  as  *' cako  of  oilseed  and 

\\  !,,•[)  containing  more  than  10  per  cent,  of  starch, 

dutiable  its  maize  in  the  main,  under   No.  72  of 

I'.iritr.  al   the  rate  of  3  francs  per    LOO  kilos.,  gross 

ght  (1».  Sjrf.  per  cwt.,  gross  weight ). 

'/.:■■  \i  \M.. 
( 'ustoms  Divisions. 


'mineral  kip,"  chromi 


hide  ";  asbuB 

■   :irlicli-s 

id    to     I"' 

i  ilu'  tariff. 

.  !rs    not 
enumerated  in  th.'  luritT. 

I  idea   and    mat 

1}  for,  mid  to  be  used  solely  in,  the 

Dil  of  ir,M4ls  in  the  (' 

artificial  oil  "l  violets)  -.  :is  articles 

and  to  hf  used 

■  [g  in  tilt- 


1  int. 


Lb. 


I 
Duty. 


(./. 


15  7o 

1'lT,  . 


i-killer,  Battle's ,  as  insecticide  . 


N'KIIII  [KLAHDS. 

iiiii    Copal  and  Gum   Dammar. — A 
e,  dated   the  26th  i  Ictober  lust,   exempts   salt 
red  for  purifying  gum  copal  and  gum  dammar  from 
se  duty. 

irit  in  Perfumed  Waters. — A  Dutch  Decree,  dated  the 
Ml  Nov.,  provides  that,  in  the   case  of  perfumed  waters 
I  waters  exported  by  manufacturers  in  quantities 
leasl  'hi  litres  of  spirit  at  50  per  cent.,  drawback 
■    duty  paid  shall  he  allowed  for  the  quantity  of 
.    contained  in  the  exported  liquids. 

.-is  treatment  of  <  'asein. —  It  has  been  decided  by  the 
ns  authorities  that  easeiD,  if  it  does  not  contain 
sweetening  substances,  fats,  or  salt,  is  to  be  admitted 
In'  Netherlands  free  of  duty. 

her   hand,  a    liquid   composed   of  casein,  liine- 
,  oil,  and  a  little  phenol,  and  used   in  the  manufacture 


of  colours,  i-  'o  In-  dutiable  at  th.-  rate  of  S  percent,  ad  vol., 
as  a  colouring  matter  prepared  with  oil. 

i , in  i  ■  ■ 
Treatment  <</  Copper  Sulphate. 

Tin'  following  words  an'  to  be  added  to  ,'lass  [03  para- 
graph a.  under  which  the  articles  specified  will  be  exempt 
from  import  duty — "  and  sulphate  of  copper  (blue  vitriol) 
as  well  as  chemical  preparations  of  sulphate  of  copper  mixed 
with  other  materials  employed  against  peronosporus.  " 

Sulphate  of  copper  (blur  vitro!)  was  formerly  dutiable 
underclass  103,  paragraph  h,  of  the  Tariff  at  the  rate  of 
5  drachmae  per  100  okes. 

Sehvi  i. 

Import  Duty  on  Oh  in. 

1  nder  a  Decree  of  the  Servian  Ministry  of  Finance  dated 
the  1 7th  March  last,  olein  is  to  be  subject  to  duty  under 
No.  260  of  the  Servian  Tariff  at  the  rate  of  two  dinars  per 
100  kilos.  ('->,(/.  per  ewt.),  instead  of  being  free  of  duty  as 
heretofore  under  No.  273. 

New  Venezuelan  Ci  stoms  Tariff. 
See  Bd.  of  Trade  J.,  Jan.  10,  p.  84. 

United  States. 
Customs  Decisions. 

"  Iraldeine."  —  *'  Iraldeine,"  a  preparation  containing 
alcohol,  is  dutiable  under  paragraph  2  of  the  Tariff, 
as  an  alcoholic  con, pound,  at  the  rate  of  60  cents  per  lb. 
and  45  per  cent,  ad  valorem.  It  is  immaterial  that  the 
alcohol  contained  in  the  compound  is  of  small  commercial 
value  as  compared  with  the  value  of  the  article  as  imported. 

Dyestuffs  from  Coal  Tar. — So-called  "  Alizarin  Black," 
"  Alizarin  Black  G  A,"  "  Alizarin  Black  F,"  and  other 
dyestuffs,  produced  by  various  methods  from  coal-tar  pro- 
ducts and  from  substances  other  than  alizarin  or  anthracene, 
are  dutiable  at  the  rate  of  30  per  cent,  ml  valorem. 

Phthalic  and  Tetra-chlor-phthalic  Acid,  and  Anhydride. 
— 1.  So  called  phthalic  acid  or  anhydride,  a  product  of  coal 
tar  used  in  making  the  phthalein  series  of  dyestuffs,  is  exempt 
from  duty  under  the  provision  for  phthalic  acid  in  paragraph 
464  of  the  present  Tariff  Act. 

2.  Tetra-chlor-phthalic  acid  or  anhydride  is  dutiable  at 
the  rate  of  25  per  cent,  ad  valorem  under  the  provision  for 
"all  other  acids  not  specially  provided  for,"  &c.,  in  para- 
graph 1  of  the  Tariff,  being  a  distinct  and  different  article 
from  phthalic  acid. 


TJnjted  States  Mineral  and  Metal  Production. 
Eng.  and  Mining  J.,  Jan.  5,  1901. 


Products. 


Non-Metallic. 

Vsbestos 

3»ryt«s 

Sauxite 

Kroroine 

ndtnn 

oat.  hydraal.  .. 

Portlanu 



nil,  anthracite 

'oal,  cannel 


tide 

ilphatc 


ir 

'idler's  earth 


Custom- 

ary 
Meas- 

Quantity. 

Value  at  Place  of 
Production. 

Quantity. 

Value  at  Place  of 
Production. 

ures. 

Customary 
Measures. 

M.  Tons 
or  Kilos. 

Totals. 

Per 
M.Ton 
or  Kilo. 

Customary 
Measures. 

51.  Tons 
or  Kilos. 

Totals. 

Per 
M.  Ton 
or  Kilo. 

Dols.       i   Dols. 

Dols. 

Dols. 

Sh.  T. 

M3 

827 

13,860 

10 -70 

1,100 

99s 

15.400 

1.-.-43 

„ 

32,886 

29,607 

137.071 

4-03 

41,910 

38,021 

171,831 

4-52 

L.  T. 

86,813 

37.4112 

101,235 

2 '71 

23.li:, 

23,5.16. 

71,74:1 

3'05 

Lis. 

133403 

196 

12.-i.o71 

640-67 

.-,12,743 

143,568 

0IS-S3 

„ 

1,741,243 

790 

150.712 

I98'3i 

2,660,000 

1,207 

239,4 

Bis. 

10,150,94; 

1,381,333 

5,175,950 

3'75 

12301.883 

4,856,233  [      3-54 

„ 

5,805,620 

1,053,305 

10,441,43] 

9-91 

8403,808 

1,542476 

11,947,014  <       7-75 

,, 

244,757 

44.41  IS 

360,800 

-Mil 

493.1. "(I 

s1. '.473 

715,067          7-99 

Sh.  T. 

60,622,388 

P89 

54,255,540 

19,220,303 

97     9,032         1-97 

„ 

191,456,350 

173,688,061 

172,1  01,679 

0'99 

220,592239 

200,119,966 

22*502.483         1*18 

„ 

38,239 

91     17 

276 

25.000 

32,680 

60.750          2-68 

., 

' 

10,352.405 

12,081,002 

2-57 

182328472 

17,171,706 

48456484 

Lbs. 

10,200 

1,627 

15,810 

3-12 

11,21111 

20,160 

,. 

67,908,370 

S01 

3.53(1.975 

1M'8I 

76,959,486 

34,909 

8,770.278     IOS'00 

Sh.  T. 

13,770 

12,192 

108,508 

8'69 

13,785 

12.5116 

110.280          8-82 

„ 

337 

3CI6 

47,250 

154-41 

315 

813 

!-.3'n      3(i3-31 

24.030 

2  l,8(li) 

152455 

7  nil 

23,456 

212379 

114,700          5-35 

13.020 

12,350 

81.900 

6-63 

15,700 

14,213 

B9,75D        6-30 
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No. 


United  States  Mish-vi    on  Metal  Production — cont. 


1900. 


products. 


Quantity. 


ary 

_ 

ores.       Customary 

Kilos. 


■ 

Sta.T. 



us 

Graphite,  crystalline 



Iron  ore L.  T. 

Sh.  r. 



■1 

Lepidolite ■■ 

1  •■  flux L.  T. 

Sh.T. 

•■ 

Monazite 

Petroleum,  crude ols. 

Phosphate  rock L.  T. 

Bis.  . 

Slate,  roofing Squares 



Soda,  manufacti.ivd M.  T. 

Sulphur L.T. 

Zinc-white  Sh.  T. 

Ore,  exported 

Other  products,  unspecified.. 

Tota'  


Metallic. 

Aluminium Lbs. 

Antimony 

Copper  

Gold 

Iron,  pi? L.  T. 

Iridium Ozs. 

Lead SI, .  T. 

Nickel I     - 

Platinum OlS. 

Quicksilver Fhsks 

S.lver Ozs. 

Zinc sh.T. 

Other  metals  unspecified 

Total  metals 

ToUInon-i                     <als 
Deduct  duplications 

.1  total  


263*1,000 

103,406 

10,199 

• 
121  • 

10.020 

330,000 

19,861,948 

•    i 


1485 

-2>.2-"J 


■ 

934 

iy.l7.T40 

is. HO 

25,746,4*6 

i'.;.v;i 

9,258 

-12 

112 

6414,754 

9490 

1,314 

130 

1,852,565 
181,263 

:i:J2.146 

387,020 

1.590 
35.9S2 

25,r,01 


Value  at  Place  of 
Production. 


Quantity. 


Per 
Totals.       H.Ton 

or  kilo. 


Customary 
Measures. 


M.  Tons 
or  Kilos. 


6400,000 

581,319,091 

3,391.196 

5*6 
217,085 

Nil. 

-  -: 
57.12rt.s34 
129/575 


2418481 

1.157 

■-'■ 

105,471 

13.615,350 

196,938 
10,205-9 

Nil. 

993 
1,776,829 

117,644 


Dols. 
72,672 
97,660 

145.301 

32.175 

58,284,300 

1  070.39C 

1 

3,475425 

7,600 

l».lMI 

64,143,890 
7,031,785 

5.  ■.'Coil 

540,454 

5,925576 

33,585 

3,331,692 

?25.944 

141.063.2ia 


Dols. 

31-  23 

84-17 
8*82 
0*09 
0  18 

.i-.J,; 

115-20 
115-67 

41  07 

0T.1 

118-53 

4  19 

8-01 
5-80 
3*22 
2*16 

:7\ 

15-31 

a- 12 

92-04 

2s -36 


2.913 

3,300 

840 

845.000 

26.117.513 
• 
9,918 

0 

10,203 

2,768 

350,000 

63,100,596 

1499490 

20S,409 

20,905,099 

987,412 


44.56S 
37,920 


Value  at  Plac 

Production 


Totals. 


2,643 

308 

1,596,066 

38429 

82,421 

.   .  . 

752 
91 

0,261 

".Ml 

159 

1,625490 
211.743 

2J555.097 
298,198 

4..ol 
40.432 
51,101 


Dols. 
105,010 
143,648 


1,01 


'C 


3,691,056 

1,121,868 

10,518 

19,600 

5,569,131 
694411 

rt.t71.uos 
2,775486 

6,655,llJ 
10 

3.7- 


1:  ; 


645.754.305 


2.112, 

241 

luii.i'i.;. 

70.096, 

284,725, 


754 

165 

19,407499 

• 

Nil. 

1455,160 

1 1,912,625 
18,415,128 


500  0-72 
•j:,(l  2121* 
,994  382-72 
.oil  664*60 
17-24 


9  s -.-..I 
0-80 
Nil. 
,1163-30 
19-16 
126-76 


196,057420 


7.150.000 

3,100,000 

685, 

8,806,465 

13,914,596 

8 

261,781 

20,000 

173 

82416 

1  178  876 

■ 


8,243.219 
1,406 

279.223 

118,362 

14,137,230 

228,414 

9,072 

5-4 

1,121 

2.881,068 

111,449 


.212 

•  ,ls<> 

1,140,611 
165,040471 


2,288,000 
286,761 

10'M5l,345 

.  3,078,787 

240 

22,00649 

7401 

3,111 

1,174,533 

37,085449 

10,786,231 

1-.'.'71..-.S2 


1 


5093004*1 


1,141411426 
381,031 


1.265,481481 

10S.319.801 


1,049,230,594 

I 


1.157.162,182 


III.— TAR  PRODUCTS,  PETROLEUM,  Etc. 

New  (  iil  District  in  Mexico. 

Bd.  of  Trade  J..  D,  c.  27,  1  900,  705. 

According  to  the  Iron  Age  (Xew  York),  of  6th  inst., 
arrangements  have  just  been  concluded  at  Tampico,  Mexico, 
for  the  purchase,  by  u  •  lalifornian  syndicate,  of  400,000  a 
of  prospective  oil  lands,  situated  2.">  miles  west  of  Tampico, 
at  a  cost  of  over  -"00,000/.  The  land  is  said  to  contain  also 
large  deposits  of  liquid  asphaltum. 

On,  Shales  ok  the  Lothians,  Scotland. 

Enu.  and  Mining  J.,  Dec.  29,  1900,  7j4. 

At  a  recent  meeting  of  the  Edinburgh  Geological  Society, 

Mr.  Henry  M.  Cadell  gave  an  address,  in  which  he  said  that, 

although  the  mineral  oil   industry  had  existed  in  Scotland 

for  30  years,  the  Geological  Survey  had  never  published  any 

general  account  of  the  rocks  of   the  lower  carboniferous 

m.     The  correct  reading  of  the  geological  sections  and 

the  construction  of  the   oil  shale  districts  was  for  several 

>ns  a  matter  of  no  small  difficulty,  and  no  geologist  had 

np  till  now  been  successful  in  working  out  the  structare  by 

merely  examining  the  surface  outcrops  and  natural  sections. 

It  wi  ■  to   compare  natural  sections  with  mining 

:    from    pits  and   borings  all  over   the 

district,  and  even    then  there  still   remained   many  uncer- 


tainties and  gaps  to  fill  up,  and  much  was  still  left 
direction  for  future  geological  investigators  to  accoo 
In  the  shale  districts,  several  well-marked  horizi 
landmarks  existed  for  the  guidance  of  mining  me 
geologists.  The  lowest  of  these  was  the  Burdie 
(amps,  or  Queensferry  limestone,  which  was,  in  tin 
Calder  district,  2,400  ft.  below  the  Hurlet  or  carboni 
limestone,  and  above  which  were  to  be  found  all 
shales  hitherto  worked,  with  the  exception  of  the 
of  Pumpherston,  which  were  situated  600  ft.  belu' 
landmark.  Above  this  limestone  were  the  barracks 
an  inferior  seam,  then  the  Dunnet,  500  ft.  higher  up. 
the  Binny  sandstone,  then  the  Broxburn  -hule  a'" 
sandstone,  and  the  Fells  shale  above  the  marls  that  c 
the  Broxburn  seams.  The  Houston  coal,  with  it*  (list 
green  and  red  overlaying  marls,  formed  anotbel 
conspicuous  landmark  all  over  the  district,  and  abo 
marl  only  one  seam  of  value — the  Raeburn  shale  - 
be  found.  Oil  shale  was  now  worked  for  ammonia  i 
as  oil,  and  the  production  of  sulphate  of  ammonia, 
had  a  high  agricultural  value,  formed  an  important 
of  the  industry.  The  lowest  seams  of  shale  at  Pumpl 
were  richest  in  ammonia  ;  and  Mr.  Cadell  thought  il 
that  the  shales  richest  in  ammonia  would  prov  ■ 
which  the  proportion  of  animal  to  plant  remain-  *a-  '~: 
while  the  shales  richest  in  hydrocarbons,  such  a-  t 
Broxburn,  probably  containe  1  an  excess  of  vegetable  i 
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V.— TEXTILES. 

Artificial  Silk  Factors  in  Belgium, 

Bd.ofTrad,  ./.,  Dec.  27,  L900,  712. 

A.cmling  to  the  Handels  Museum,   of  the    18th   inst., 

>    for   the  production   of  artificial  silk  1ms   been 

.•.Wished   by  a    French  firm   in   Soignies,   in   Belgium. 

lory,  which  is  the  first  of  its  kind  in  Belgium,  com- 

.  on  the  1st  October  last.    About  40  operatives 

n  employed. 

VII—  ACIDS,  ALKALIS,  AND   SALTS. 
iM  Imports  or  United  States  in  19uo. 
Eag.  and  Mining  J.,  Jan.  5,  1901,  :14. 


Entered  for 

Re- 
exports. 

Consumption. 

Imports. 

1900. 

1899, 

lor. 

1 18,280 

142,851,750 

...    1  .-• 

812,500 

932.500 

1.478,948 





279.000 

'.15.721,11011 

117,219.080 



12,063,600 

18349,893 

Mlisr 

19,750,000 

1*500 

16,441,086 

86.950,750 

8,641  284 



1,025,000 

6,775.000 

18,330.708 

h,60o,oo  i 

1,200 

1,598.800 

6,838.772 

Sitrate 

192,59] 

8,930 

188,681 

1  14,032 



260,000 

17,740,000 

26,409.718 

112,450.000 

331,162,816 

im-     L. 

in 

152JS85 

142,767 

. 

335.000 

1 

18,486 

20,760 

Chlorate  <>K  Potash  Explosion  at  Sr.    Helens. 
This  Journal,  Dec.  1900,  p.  1159. 
Erratum. 

port  "I  the  proceedings  before  Mr.  Justice  Bucknill 
ntains  the  following  errors  :  — 

l~t.   Line  36  from  bottom  : — "  The  defendants  denied  tliat 

.ml  stored  chlorate  of  potash,"  &c.    This 

niut  was  never  made,  since  chlorate  of  potash  has  actually 

inufacturcil    and    stored  ever    since    the   Company 

■'.  and  for  40  years  previously  by  its  predecessors. 

2nd.  Line  28  from  bottom; — Mr.  Brock  is  spoken  of  as 

be  Manager  of  the  defendants'  works,"  whereas  Mr.  Brock 

of  coarse,  the  Chairman  of  the  United  Alkali  Co.,  Ltd. 

Si  inmi.  oe  Ammonia  Statistics. 
Bradbury  and  Hirsch,  Liverpool. 
l'roduetion  in  the  United  Kingdom  during  1900  from  all 
-  . — 

Tons. 

ks 133.000 

Iron 18,000 

Shale 39.000 

Cuke  and  carbonising  works 15,000 


210,000 


If  this  production — 

Tons. 
i  131.001) 

nd         „  73,000 

Ireland  „  3,000 

The  production  during  the  previous  five  years  was  : — 


iworks . 


carbon 
isiinr  works. 
Total 


1899. 


1S97. 


1895. 


Tens.  Tons.  Tons.  Tons.  Tons. 

136,600  130,000  133.000  127,500  119,600 

18,000  17,700  13,000  16,500  H.fiOO 

■""  37.800  I     37,000  3S,000  38,300 

15.000  11,500  10,000  9,000  7,000 

20S.000  19il,500  193,000  191,000  179,500 


IX.— CEMENTS,  Etc. 
Bricks  from  Glass-works  Rei 
U.S.  Cons.  Reps.,  Dec.  1900,  450. 

Dr.  Ormandy,  of  St.  Helen's,  lias  recently  discovered  a, 
process  by  which  good  furnace  bricks  can  lie  made  from 
glass-works  refuse.  The  refuse  coDsisls  mainly  of  spent 
sand,  minute  particles  of  glass,  and  about  3  per  cent.  of. 
iron  from  the  various  processes,  and  it  has  hitherto  been 
considered  that  the  presence  of  the  iron  prevented  the  esc 
of  the  material  for  the  manufacture  of  bricks. 

Patents  have  been  taken  out  to  protect  the  process,  and  a 
large  firm  is  now  putting  up  an  extensive  plant  lor  the 
manufacture  of  the  bricks.  It  is  claimed  that  the  briclcs 
will  stand  a  great  amount  of  heat  They  are  about  tin- 
colour  of. silica  bricks  and  can  be  glazed.  Considerable 
-ccr.'cy  is  observed  as  to  the  process. 


Concrete  in  Mines. 
Eng.  and  Mining  J.,  Dec.  29,  1900,  754. 

At  the  collieries  of  the  John  Cockerill  Company  at 
Seraing,  in  Belgium,  concrete  has  been  extensively  used 
instead  of  brickwork  for  lining  circular  shafts,  lining  drifis, 
air-passages,  &c.  The  concrete  used  has  been  made 
entirely  from  blast  furnace  slags,  those  from  forge-iron 
broken  to  30  or  50  mm.  being  used  as  ballast,  while  the 
mortar  is  made  of  granulated  slags,  hydraulic  lime  in  the 
proportion  of  5  to  1  by  volume  and  slag  cement.  These 
are  incorporated  in  a  mortar-mill,  but  no  addition  of  water 
is  necessary,  as  the  granulated  slag  contains  enough.  Sag 
cement  is  made  of  about  75  per  cent,  of  granulated  gray 
iron  slags  and  25  per  cent,  of  slacked  lime.  Whcnthe 
slags  are  tolerably  uniform  in  character,  chemical  analyst* 
of  the  materials  is  not  necessary  except  when  the  furnace 
charges  contain  magnesia,  which  should  not  be  present  to 
a  greater  extent  than  3  per  cent.  The  materials  required 
for  a  cubic  metre  of  concrete  are  0-750  cubic  metre 
granulated  slag  and  0-150  cubic  metre  hydraulic  lime. 

Fuller's  Earth  Production. 

Client,  and  Druggist,  Jan.  12,  1901,  63. 

The  production  of  fuller's  earth  in  the  United  States  has 
increased  greatly  in  the  last  five  years,  ihough  recently  it 
has  shown  n  decline,  owing  to  large  importations  ofthe 
English  material,  which  is  preferred  for  filtering  cotton-seed 
and  lard  oils.  The  chief  source  of  the  material  in  the 
United  States  is  Quincy,  Florida,  though  deposits  have  been 
found  in  New  York,  Colorado,  and  Utah,  as  well  as  one  of 
a  promising  nature  in  South  Dakota,  which  furnishes 
almost  an  exact  duplicate  of  the  English  earth.  The 
American  product  is  largely  used  as  a  substitute  for  bone- 
black  in  the  filtering  of  mineral  oils.  As  the  cotton-seed 
oil  business  is  growing  rapidly,  there  promises  to  be  a  large 
demand  for  the  English  earth,  and,  naturally,  for  such  of 
the  native  material  as  comes  up  to  the  standard. 

A".-- METALLURGY. 

Troi-enas  Process  for  Steel  Castings-. 
Eng.  and  Mining  J.,  Dec.  29,  1900,  761. 

Since  March,  1900,  the  Sargent  Company,  at  Chicago 
Heights,  has  been  manufacturing  small  steel  castings  by 
what  is  known  as  the  Tropeuas  process.  This  method  was 
adopted  after  several  years  of  experience  with  open  hearth 
and  crucible  steel  plants,  and  alter  a  careful  study  of  Hie 
subject  of  steel  making  at  home  and  abroad,  where  the 
process  is  in  successful  operation  in  some  40  different 
plants. 

The  Tropenas  process  consists  in  the  use  of  special 
converters,  in  which  pig  iron  and  selected  scrap,  pre- 
viously melted  in  a  cupola,  are  subjected  to  an  air  blast 
of  3  to  4  lb.  pressure  per  square  inch,  directed  horizontally 
across  the  top  of  the  molten  bath.  This  action  generates 
intense  heat  by  the  combustion    of   the  metalloids    in  thi 
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in,  and  after  a  period  varying  from  lt">  to  20  minutes, 

ding  ou  the  quality  of  the  charge  used,  there  remains 

11    die  converter  a  bath  of  nearly  pure  iron.     Addition  i> 

u, .  le  of  ferro-manganese,  of  ferro-silicon,  or  both,  10  bring 

u|   the   silicon,  manganese  ami  carbon   contents   to   the 

iBed  proportions,  when  the  metal  is  drawn  off  into  a 

and  poure  I.      The   process    is  very  simple  and  the 

i  ver\  uniform. 

peculiar  advantage  of  the   rropenas  process  lies  in 

act  thai  the  resultant  metal  is  better,  and  consequently 

Quid  than  that  produced  by  any  other  method,   and  it 

-  : .11  t  which  makes  it    valuable   in  the    manufacture  of 

:  and  intricate  castings,  as  it  can  be   poured   over  the 

•  the  ladle  in   as  small    a    stream    as  desiied,   and   will 

ru      through   thin  sections,   producing  solid  castings  free 

pin  holes  and  cracks.     Anygradeof  metal  is  readily 

by    varying   the   additions.      It    is   consequently 

.  •    table  not"  only  in   the   production  of  low  carbon  steel  of 

axiinum  permeability,  so  much  desired  in  electrical 

_  ■    bul  also  in  the  production  of  special  grades  of  hard 

for  mining  machinery  part-  and  other  purposes. 

Ill  i:lv  v   I\m  STRIES, 
Bd.  of  Trade  J.,  Dec.  27,  1900,  085. 
•  icport   published    in  the   Monitem  Ojficie'  du  Com- 
•   gend  November  last,  by  M.  Prevost,  the  French 
i  lercial   Adviser  at    llueh.i,  upon   the  trade   of   that 

i    he  calls  attention  to  the  recent  creation  of  various 
-    formed    for   working    copper    and     manganese 
which  offer  little  prospect    uf    being  of  permanent 
Attention  is  also  called   in  the  report  to  the  oppor- 
9  for  the  sale  of  mining  material   of  all  descriptions, 
specially  of  overhead  cables  for  transport  purposes,  in 
this  district. 

6a  ports. — The  quantities  of  merchandise  exported   from 
■  duriDg  1899  were  as  follow  :— 

Tuns. 

per  pyrites,  averaging  tarn!  to  3  per  cent,  of 

,kt'. »S0,( 

pyrites,  averaging  from   15  toSOper  cent. of 

,ul  phur 350, I 

(  irbonate  of  manganese,  averaging  (rum  30  to  35  per 

i.  of  manganese 130,1  00 

p  ,  n  itte,  containing  an  average  of  SO  per  cent 

ipper  16.000 

,,         tate,  containing  an  average  of  70  per 

coppei  80,003 

ore - 

-        hate  of  cupper   

I  aid  ore,  line  ore,  Ac 

Pruit,  cereals,  cork.  &c.  ..   kOOO 

sojm 

1,551,000 

Mtning.— Besides  the  pyrites  mines,  several  deposits   of 
carbonate  of  manganese  of  low  grade  containing  30   per 
cent,   to  35  per  cent,  of  mineral,  are  worked  for  the  most 
v  native   concessionaires  ;  these  mines  are   usually  in 
of  small  pockets  or  lodes,  and  will  doubtless   he- 
lm a  comparatively  short  time. 

l'l    MINI  M     IN     1900. 

En/,  and  Mining  J.,  Jan.  5,  1900,  21. 

v.orld'ssupplv  of  platinum  has  for  several  years   past 

tween  160,000  and  170,000  troy  ounces.     In  1900 

ned,  was  about  lG.'i.ui")  •■/..,  which 

bat    below    the    demand,   so    that    the    in  'a!    has 

imanded    high    prices    throughout    the  year,  its   cost 

Inally  approaching  that   of  an  equal  weight   of  gold. 

"i  -  of  the  metal  are  limited  by  the  high   prices  and 

much  extended. if  the  supply  could  be  increased. 

•II  per  cent,  of  the  total  comes  from  the  liussian 

.  rs,   the  output   of  which   in    1900  was  approximately 

OOoz.     The  conditions  of  production  in  Russia  have 

changed  materially,  though  the  business   is  gradually 

passing  into  the  Land-  of  the  combination  of  Buss<an  mine 

owners  and   of   Belgian   and   French  nfiners,  which  was 

led  in  1898.     The  de'ails  of  this  combination  have  been 


kept    from    the    public,   and    it    is    hard    to   obtain  definiti 
knowledge  about  its  operations  or  the  exact  production. 

The  ouly  considerable  production  outside  of  Russia  is  ii 
Columbia,  in  South  America.  The  output  of  that  countr 
is  about  11,500  oz.  An  increase  was  promised  in  19u0,bu 
the  revolution  there  and  the  prolonged  contest  between  tl> 
Government  and  the  insurgents  prevented  any  extension  it 
mining. 

The  production  in  the  I'uited  States  is  insignificant ;  i 
amounts  to  about  200  oz.  yearly,  which  is  obtained  at  tli 
San  Francisco  Mint  in  parting  and  refining  gold  froi 
certain  localities  in  Trinity.  Shasta,  and  I'lunias  countit- 
Iinports  into  the  United  States  increased  in  1900,  the  toti 
for  the  10  mouths  ending  with  October  being  6,305  lb 
indicating  a  total  for  the  year  of  about  7,000  lb.,  or  SOU  II 
more  than  in  1S99.  A  considerable  part  of  the  imports  i 
in  crude  form,  the  metal  being  refined  here. 

A  small  quantity  of  platinum  is  obtained  from  Brilis 
Columbia,  being  parted  from  gold,  as  in  California.  Soni 
platinum  is  known  to  exist  in  nickel  matte  from  the  Sudbor 
District  in  Ontario,  but  we  are  not  ad7ised  of  any  productiu 
from  that  source. 

New  discoveries  were  reported  in  1899,  but  have  not  ji 
resulted  in  the  rnarketiug  of  any  quantity  of  the  nicta 
The  most  promising  of  these  is  ou  the  Hootalinqua  Ilivi 
in  the  Yukon  Territory  in  Canada.  No  work  has  been  dor 
on  the  discovery,  which  was  reported  in  Algeria  tu 
ago. 

The  price  of  platinum  in  New  York  at  the  close  of  tl 
year  is  18.2H  dols.  to  18.50  dols.  per  troy  ounce.  J' 
London,  the  quotation  is  75s.  an  ounce,  or  about  on  a  pari] 
with  New  York.  Manufactured  into  chemical  ware  orwir 
the  price  in  Ntw  York  is  72  c.  per  grin. 

Mercury  in  Texas. 

Chem.  and  Druggist,  Jar.  19,  1901,  105. 

The  cinnabar  or  quicksilver  deposits  in  Brewster  Conn! 
Tex.,  are  being  developed  on  an  extensive  scale.  Althoug 
it  has  been  only  about  a  year  since  auy  recognition  Wl 
taken  of  these  deposits,  over  1,000  flasks  of  quicksilv 
were  produced  up  to  January  1,  1900.  Tho  production  f 
the  present  year  will  reach  several  thousand  flasks.  Tl 
new  quicksilver  district  is  located  near  the  Rio  Gran 
border,  and  is  over  fifty  miles  distant  from  the  man 
railroad-point.  Fuel  and  water  are  scarce,  otherwise  t 
development  of  the  field  would  be  much  more  rapid  than 
present. 

Mercery  Statistics. 
Alex.  S.  Pickering,  London. 


Price. 

Imports. 

Highest. 

£  s.  d 

Bottles. 

Bottles. 

£    s.   d. 

1900 

32,725 

25,869 

9  12    6 

9    2   6 

IS'.l'.l 

51.l-.9lj 

32,239 

9  12    6 

7  15    '1 

1898 

54.5113 

34,014 

7  15    0 

6  16    0 

1897 

54.731 

30.768 

7    7    6 

6    0S 

1S96 

17,159 

3S,M  1 

7    6    0 

6    6    11 

1895 

49.654 

36,827 

7    8    6 

6    7   6 

1894 

51,251 

13,588 

6  14    0 

5    7    'l 

1X93 

52,525 

38,022 

6  17    0 

11    2    ' 

189! 

56,990 

.-,11.211 

7  13    0 

e  i  i» 

1691 

62,771 

50,643 

9    0    0 

7    5    (1 

Estimated  consumption,   L'uited  Kingdom,  13,000  botl 
per  annum. 

XII.— OILS,  Etc. 

SEAL    (III.    IN    GREENLAND. 

Bd.  of  Trade  J.,  Jan.  3,  1901. 
The  trade  in  seal  blubber  is  carried  on  directly  with 
Greenlanders  at  the  various   trading  stations  and  the  ( 
lying  stations  in  connection  there n  ith,  where  it  is  boiled <li 
into  oil,  iu  which  form  it  is  exported  to  Denmark.     1 1 
the  oil  is  still   further  refined,  and  is  put  upon  the  Dial 
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is  light  brown  and  brown  seal  oil.     A  third  kind  of  oil  is 

I   "  three  crown  oil,"  i.e.,  seal  oil   which    baa 

indergone  a  further  boiling  and  refining  process.     The  seal 

hi    Greenland  trade  is  stated   to  he  very  well  known, 

mil  to  be  everywhere  recognised  as  an  excellent  product, 
toe  thing  that  always  brings  it  (the  so-called  "Company 
iil")  to  the  front  is  that  it  is  always  produced  as  an  un- 
i  lulterated  article.     During  the  last  few  years,  with  a  view 

•aarii  purchasers  abroad  against  imitations,  a  rule 
i.i-  been  in  tone  that,  if  desired,  every  cask  of  seal  oil 
■,ii>t,  on  delivery,  have  the  buoghole  closed  with  the  seal  of 

.  inland  Company.  By  this  precautionary  measure 
he  purchaser  has  a  guarantee  that  the  oil  in  the  cask  i- 
cal  "Company  Oil."  About  10,O00  easks  of  seal  oil  are 
reduced  annually,  of  which  about  one-fifth  is  light  brown 
oil  was  formerly  sold  by  auction,  but  is  now  sold 
livately  at  prices  which  are  fixed  by  the  administration  of 

.  nland  Company  in  Copenhagen.  The  Greenland 
ade  always  has  been,  and  is  monopolised  by  the  Stale,  and 
nly  Government  vessels  are  allowed  to  sail  iu  Greenland 
.iters.  This  is  to  protect  the  Greenlander  from  being 
ceived  by  unscrupulous  merchants,  and  from  selling  more 
hi  they  can  dispense  with. 

XIII.  A.— PIGMENTS,  PAINTS,  Etc. 

(  ICHBE    IN    Guii.M.VNY. 
Eng.  and  Mining  J.,  Dec.  15,  1900,  690. 

I  nited  Slates  Consul-General  Mason  writes  from  Berlin, 
OV   9,  1900,  that  he  has  received  a  sample  of  crude  ochre 

■  in  l'.\as,  which  he  requested  in  a  previous  report. 
r.  Mason  adds:  'This  sample  I  caused  to  be  divided 
id  distributed  among  several  of  the  leading  consumers  of 
•How  ochre  in  Germany,  who,  after  examination,  report 
lanimously  that  the  tint  and  quality  of  the  ochre  are 
:,.   excellent,  but  that  it  should   be  prepared  for  market 

being  first  washed  free  from  sand  aud  other  impurities, 
en  dried,  pulverized  and  put  up  in  wooden  casks.  In 
is  condition  it  would  meet  with  a  ready  and  extensive 
le  in  Germany,  where  its  wholesale  value  would  range 
mi  l9'44dols.to21  '87dols.  per  metric  ton,  including  casks, 
i.  Hamburg.  As  above  indicated,  it  will  be  necessary, 
order  to  introduce  the  new  product  into  this  country,  that 
a  exporters  shall  provide  for  its  transportation  to  a  German 
rt — preferably  Hamburg  or  Bremen — and  give  a  definite 
ice  free  on  board   at  oue   or  other  of  those  ports.     It  is 

possible  for  importers  iu  this  country  to  ascertain  freights 
charters  from  a  port    on  the   Gulf  of  Mexico  to 

riuany.     That  belongs  to  the  exporter,   whose  product 

II  in  the  present  case  have  to  compete  with  French 
tire,  which  has  for  many  years  controlled  the  market  iu 
ruiany." 

XIII.  C— INDIA-RUBBER.  Etc. 

Caoutchouc  in  the  Congo. 

Bd.  of  Trade  J '.,  Jan.  3,  1901. 

Caoutchouc  is  the  largest  item  in  the  export  records  both 
the  French  Congo  and  the  Congo  Free  State,  and  the 
lowing  figures  show  the  quantity  aud  value  of  the  export 
this  article  during  the  four  years  1890  — 1899:  — 

Exports  of  Caoutchouc. 


ears. 

From  French  Conso. 

From  Conge 

Free  State. 

Quantity. 

Value. 

Quantity. 

Value. 

Tuns. 
648 

'.|s 

o;o 

£ 

105  ,('00 
99,000 

111. 

120/100 

Tons. 
1.317 
1.682 
2,113 

3.7 16 

£ 

263.000 

332,000 

634,0011 

1,124,000 

Caoutchouc  Trade  in  Hamburg. 

fief,  of  Trade  J.,  Dec.  27,  1900,  713. 
Lccording    to    the   Depeche    Coloniale    of    13th    inst., 
ulchoue   has  a  tendency  to  occupy  an  increasingly  im- 


portant position  on  the  Hamburg  market.  The  following 
table  shows  the  quantity  and  value  of  caoutchouc  imported 
during  the  last  fimr  years  :  — 


fear. 


Quantity.' 


Value. 


Tons. 

£ 

7.191 

1,353,000 

7,.">7n 

1,422,0011 

9,0  !fl 

2.012.110) 

11.493 

2,3i3,00:i 

.Nearly  the  whole  of  the  quantity  imported  is  used  iu 
Germany;  in  1899  only  6,625  tons  were  re-exported.  The 
imports  of  caoutchouc  come  either  direct  from  the  countries 
of  origin  (East  and  West  Africa,  Madagascar,  Brazil,  &c.) 
or  from  European  entrepots,  principally  English  ports. 

Caoutchouc  Substitute. 

The  India  Rubber  Trades  Journal  says  that  preparations 
arc  being  made  for  the  erection  of  a  plant  iu  Monterey, 
Mexico,  for  the  manufacture  of  rubber  substitute  from  a 
native  shrub  called  guayula.  It  is  claimed  that  the  sub- 
tance  can  be  vulcanised,  and  is  in  every  way  equal  to  the 
product  of  the  rubber  tree.  The  shrub  grows  in  unlimited 
quantity  in  mauy  of  the  Central  American  states,  and  has 
been  hitherto  considered  useless. 

X  V.—M  A  Nl  R  ES,  Etc. 
Phosphate  Discoveries  in  Egypt. 
Bd.  of  Trade  J.,  Dec.  27,  1900,  704. 

According  to  a  report  from  the  German  Consulate  in 
Cairo,  published  in  the  Nachrichten  fiir  Handel  und 
Industrie,  discoveries  of  phosphate  deposits  have  recently 
been  made  in  Egypt  by  geologists  commissioned  by  the 
Government  to  make  exhaustive  investigations  in  "  con- 
sequence of  traces  of  such  deposits  having  been  observed. 

It  appears  that,  apart  from  deposits  of  minor  importance, 
two  phosphate  deposits  of  considerable  extent  and  depth 
have  been  found,  which  could  be  worked  without  great 
difficulty,  one  being  situated  in  the  desert,  east  of  Kenah, 
near  the  great  caravan  route  leading  thence  to  Kosseir,  cm 
the  Ked  Sea,  and  the  other  in  the  Dakleh  oasis  in  the 
Libyan  desert.  From  both  places  transport  to  the  Nile 
Valley,  possibly  by  means  of  light  railways,  could  be  easily 
effected,  especially  in  the  case  of  Dakleh,  which  is  only 
275  kilom.  (170  m'des)  distant,  and  whence  the  export  of 
dates  on  camels  is  accomplished  in  seven  or  eight  days' 
march. 

Chemical  experts  speak  somewhat  favourably  of  the 
phosphate  found.  So  far  as  samples  have  yet  been  analysed, 
phosphoric  acid  has  been  found  in  quantities  corresponding 
to  from  40  to  60  per  cent,  of  phosphate  of  lime.  The 
German  Consul  is  of  opinion  that  these  discoveries  may 
have  an  important  effect  on  Egyptian  agriculture,  as  on 
account  of  their  high  price,  foreign  artificial  manures  have 
so  far  been  relatively  little  used  in  that  country,  where  there 
was  reason  to  fear  that  the  phosphoric  constituents  of  the 
soil  were  being  exhausted,  and  the  Government  on  this 
account  decided  about  a  year  ago  to  admit  artificial  manures 
duty  free. 

Phosphate  Bock  Production  of  United  States. 
Eng.  and  Mining  J.,  Jan.  5,  1901,  31. 


State. 


Florida 498,400 

Tennessee 49.047 

South  Carolina  382,068 

Xorth  Carolina  7,ns 

Allother 439 


1397. 

1898. 

1899. 

5  ¥'.,  490 

121.251 

333.6.'6 

7  0»0 

2,000 

546.831 
272.1S1 
i  14,273 

2.200 
2,100 

706.677 
182,561 

636,153 

15,000 

3.000 

1 
1,823,391 

1,007,367 

1,257,645 

582,990 
136,000 

668, 

15,250 
3.750 

1,599,990 
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NiTRkTK  or  Soda. 
W.  Montgomery  s  Co.'a  Botf-Yemiy  Report. 
earliest  bade  information  regarding  nitrate  of  -'Mia  is 
derived  from  a  circular  issued  by  Mr.  Alfred   Bourne,  in 
January,  1841,  in  which  Tfo.  Bourne  reviews  the  busines 
of  the  previous   10  rears,  mid  tells  us  that  imports  into 
England  in  1831  amounted  to  100  tons,  the  price  at  that 
percwt    That  the  imports  gradually  in- 
.  d   .hiring  the  decade,  reaching  7,800  tons  in  1840, 
withaprioe  of  BO*.  6rf.  per  cwt.     That  the  increase  was 
ehiefli  foi   igricultural  purposes,  and   also  that  there  were 
symptoms  of  demand  from  Scotland  and  for  transhipment 

to  Prance. 

I'or  the  20  years  ending  with  1860,  progress  in  con- 
sumption slow,  reaching  to  50,000  tons;  nearly 
the  whole  of  which  was  used  in  the  British  Isles.  During 
these  figures  had  little  more  than  doubled, 
the  quantity  being  about  equally  distributed  between  the 
United  Kingdom  and  the  Continent, 

From  1870  to  1875,  with  remunerative  prices  for  cereals 

i,i  England,  the  consumption  rapidly  rose  until  iu  the  latter 

it  reached  165,000  tons   in  the  United  Kingdom  and 

100  tons  on  the  Continent     For  the  next  22  years, 

until  1897,  there  was  an  almost  unbroken  record  of  greatly 

reduced   deliveries.      It   was   in   the   year    187fl    that   the 

re!,,  Qa   of  the   United   Kingdom   and   Continent 

_■■    as  regards  consumption,  and  the  latter 

j  and  irretrievably  left  the  former  far  behind. 

Nitrate  of  soda  has,  from  time    to   time,  suffered  serious 

mishaps.     In    1868   a   terrible  earthquake  and  tidal  wave 

overtook  and  destroyed  (unique,  causing  great  havoc  to  the 

nitrate  industry,  and  producing  in  Europe  violent  changes  in 

price.     In    1877    Peru    was   again   visited   with   a    similar 

calamity,  although  n"'    90   disastrous.     This  was  followed 

iu  1879   by  the  outbreak  of  war  between  Chili  and  Peru, 

which  lasted  over  1 2  months,  and  its  effect  upon  the  nitrate 

shipments  was  very  serious.     In  the  end  the  whole  of  the 

rich   nitrate  di-tricts  which  belonged  to   Peru  passed  into 

the  possession  of  Chili.    For  a  few  years  preceding  this 

Peru  h.el  been  expropriating  the  nitrate  fields.     When 

Chili  took  p.  .-session,  she  adopted  the  policy  of  permitting  the 

private  owners  to  work  their  own  deposits,  the  Government 

rnerelv  imposing  an  export  duty  of  about  2/.  12s.  6r/.  per  ton, 

and  tin-  system  has  continued  down  to  the  present  date. 

One  consequence  of  the  curtailed  shipments,  caused  by 

□  Chili  and  Peru,  was  to  raise   the  price  in 

Europe  from    13*    per   cwt.  to   19s.  C</.  per  cwt.,  and  the 

t.diowin"  season  the  European  farmer  used  30  per  cent.  less 

than  the  previous  year. 

With  a  recurrence  to  more   moderate   prices  and  a  great 

ilus  in  agriculture  on  the   Continent,  especially  in  the 

cultivation  of   beetroot,  a  vast  increase   in  the  consumption 

rate  was  noticeable  in  the  decade  ending  with  the  year 

1S90. 

The  figures  during  that  period  for  the  Continent  grew 

from  !  13, tons  to  666,00(1  ton-.    In  the  United  Kingdom 

during   the   same   time,  owing  to  agricultural   depression, 

-■-.1  chiefly  by  the  disastrously  low  price  of  cereals  and 

the  consequently  redu  ovation,  especially 

heat,  the  consumption  fluctuated  between  about  70,000 

■    1890.     From  1890  until  to-day, 

the  record  of  consumption  throughout  the  world  is  one  of 

almost  unbroken  advance,  slow  perhaps, but  of  such  uniform 

-teadiness  that  there   is  every  reason  to  believe  that  it  is  of 

a  -laying  character.    The  following  figures  will  show  at  a 

;.     i  -i  i]  progn  --  made  during  the  periods  to  which 

we  have  referred  :  — 


World's 

Price  on 

1 

31st  December. 

Pi  i  Cwt. 

...    d. 

100 

;-      ci 

1840 

20    6 

15    0 

is;<i 

u    :i 

1900 

-     8 

Nitk  LIS  OS  Soda. 

Shipments,  Consumption,  Stools,  rim/  Prices  foe 
Three  Years 


Shipments  from  South  Imericaa  Ports 
to  all  parts  fort  lie  six  months  ending 
list  December 

Shipments  from  South  American  Ports 
fur  the  12  months  ending  3ist  De- 
cember   

Afloat  for  Europe  on  31st  December  . . 

Stocks  in  United  Kingdom  ports  :— 


Tons. 
819,000. 


1,860,000 

571,000 


1-!'-. 


Tons 
Liverpool.  .        4.500 

London 2.100 

Out  ports. .        9,100 


1  si  111. 


Tons. 

i 

1  800 
22,800 


1900. 


Tons. 

10,000 

1000 

21,000 


Stocks  in  Continental  ports  on  lilst 
December 

Consumption  in  United  Kingdom  for 
tbesii  months  ending 31st  December 

Consumption  in  Continent  for  the  six 

months  ending  3lst  December 

i  mption  In  United  Kingdom  Cor 
the  12  months  emlimrlilst  December 

Consumption  in  Continent  for  the  1:2 
months  ending  31st  December 

Consumption  in  United  States  for  the 

13  months  ending  Slsi  December.. 

Qmption  in  other  Countries  for 

the  12  months  ending  31st  Decern  tier 

Consumption  in  the  World  for  the  12 
months  ending  31st  December 

Visible  supply  on  31st  December  (in- 
cluding the  quantity  afloat  for 
Europe,  and  Stocks  in  United  King- 
dom and  Continent) 

Price  on  31st  December per  Cwt. 


1S99. 

Tons. 

ft 

M'.'.nfli, 

1.373.000 
505,000 

l .:: 

30,000 

* 

ui'. 

31,000 

in, 

27  '.uk. 


116.000 
32,000 
231,000 
132,000        1 
900,000     i 
142.0HII        ! 
12,000 
1,186,000    1,330,000 


70!.(KHI 

7s.;: ,i. 


7.1..1H 
7*.9A 


- 


•• 


X  VI.— SUGAR. 

Bket  Sdgab  Industry  of  Gikmanv. 

U.S.  Cons.  Reps.,  Dec.  1900,  450. 

The  official  year  of  the  German  sugar  indn-ti  i 
lated  from  the  1st  of  August  to  the  31st  of  July, 
Reichsanzeiger  has   recently  published   an  interesting  i 
mary  of  the  production  and  export  of  sugar  for  last  y 
with  a  comparison  with   preceding  years,  from  which 
following  statement  is  taken  : — 

While   the   consumption   of    raw   beets   was    somen 
greater  last  year,  it  was  considerably  less  than  some  for: 
years.     There  were  consumed  last  year  12,466, 132  ton 
raw  beets,   while  the  consumption  in  the  preceding  ) 
(1899)   was    12,150,644   tons.       In  the   Mar    1X17-98, 
consumption  of  raw  beets  was  13,697,892  tons  ;  iu  1896- 
13,721,601  tons.     While  in  comparison  with  the  | 
year  the  increase  was  515,790  tons,  or  2  •  6  per  cent.,  on 
contrary,  the  beet  consumption  in  the  years  1S97 
1896-97  was  more  than    l,000,0u0  ton's  greater  than  iu 
year  now  ended.     The  sugar  production  was  as  follows 


Year. 


Raw  Sugar.      Refined  Sugar. 


1899—  1SKI0 
18H8-99 

1897  98 
ism:  :•: 

1898  96 
1894-95 


Tons. 
1,576,673 
1.521.7KI 
1.664.268 
1.659.055 
1,467.437 
1,692,011 


Tons. 
1,212,471 
1,185,922 

l.lml.HVI 

1,084.395 

989,862 


Total  In  lb. 

(includini 
Crystallise' 


Accordingly,  the  raw-sugar  ptoduction   was  54,957 
and  the  refined  sugar  was  26,549  tons  greater  las!  j 
in   the  preceding,  while  the  increase  iu   cry 
which   is  computed   in   the  last   column  of  ran  sugar  ( 
parts  of  crystallised  sugar  being  reckoned  as  In  pari- 
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-ugiir),  was  68,893  tons,  or  almost  I  per  cent,  better  than 
it.    The  years  1894  95,  L896  97,  and  1897-98  pro- 
ertaiuly  considerably  greater  quantities  of  raw  sugar  ; 
bul   the  production  in  refined  gugar  was  in  no  former  year 
us  this  season.     The  total  production  of  raw  sugar 
A  in  the  five  preceding  years  1,770,621  tuns;  con- 
sequently, the  production  last  year  exceeded  the  average  by 
,,,,.      For  the  production  of   1  kilo.  (2* 2046  lb.)  of 
.  m   sugar, 6 '96  kilos.  (15-3  lb.)  of  raw  beets  were,  on  the 
,   necessarj  last  year,  while   in  the  year   1898-99, 
lot    (la ■  a  lb.)  of   raw    beets  were  uecessary.     In 
the  rear   1897-98,  7'43  kilos.  (16*4  lb.),  and  in   the  year 
7  siiii-97,  7*53  kilos.  (16'6  lb.)  were  required.     The  results 
«cre  more  favourable    than  in   any  of  the    previous   years, 
leptins  the  unusually  warm   year   1895-96,  during 
which  7' 13  kilos.  (15'7  lb.)  of  hoots   wore  required  for  the 
of    1     kilo,    of   sugar.     The    Strontium    process 
played  an  important  part  in  the  extraction  of  sugar.    Hy 
of  this  process,  91  \  per  cent,  of  sugar  was  extracted, 
i-  compared  with  89  per  cent,  in  the  year  1898-99. 
In  spite  of  the  increase  in  the  production  of  sugar,  the 
during  the  last   business  year  has  been  less  than  in 
the   preceding   year.    Th6re   was   exported   the   following 
quantity  :  — 


Raw  Sugar.         Loaf  Sugar. 


1899-1900 

1888  99 
1898  97 


Tons. 

199,603 
478*941 
760J657 


Tons. 

417.408 

438,785 

178,812 
405,114 


Total. 


Tons. 
!l  24,502 
956,814 
982,869 

1,186,962 


ding  to  this,  the  export  of  raw  sugar  decreased 
ibout  18,700  tons,  and  that  of  loaf  sugar  19,000  tons,  and 
be  total  expott,  accordingly,  decreased  31,700  tons.  The 
igures  for  the  year  1899 — 1900  include  the  exports  during 
lie  five  la>t  months  of  1899  and  the  first  seven  months  of 
(00.  The  following  table  shows  the  export  of  sugar  to 
he  different  countries  during  the  last  three  official  years  : — 


Country. 


1899—1900.  189S  -Sill. 


ireat  Britain 



tritlah  North  America 

':  ■■!■  harbour  of  Hamburg 

apan 

orway 

land 



d 

(ids 

weden 

hUe 

[u  Lies 

lUstialm 


Tons. 
521,981 
218,540 
40,500 
27,541 
20,392 

12,654 
11,845 

8,262 
7.412 
6,200 
5,459 
4.1121 
2,557 
1,798 


Tons. 

607,595 

188J858 

51,474 

9,105 

16,074 

17,681 

12,127 

18,004 

7.77S 

1,050 

e,8oi 

8,569 

3,932 

1,135 

549 


IS97  lis. 


Tons. 

62S.367 

142,434 

88,474 

43,292 

31,326 

17,328 

12,925 

7,358 

6,765 

399 

9,636 

359 

5,420 

20,239 

2,628 


According  to  this,  the  export  of  sugar  to  Great  Britain 

14  tons,  or  14'  1  per  cent,  less  last  year  than  in  the 

i ceding.     Great   Britain  received,  in   the  year   1898-99, 

I  ■■">  per  cent,  of  the  total  export  of  German  sugar;  in  the 

■ar  1899— 1900,  only  56-6  per  cent.     On  the  contrary,  the 

cport  to  the    United    States   increased   during   last   year 

most  30,000  tons.    In  the  year  1897-98,  the  United  States 

>k  14-5  percent,  of  the  total  German  export ;  in  1898-99, 

'   7  per  cent. ;  and   in    1899—1900,23-6   percent.     This 

so  much  the  more  remarkable  as  the  increase  was  during 

od  in  which  new  tariff  rules  were  prescribed,  which 

■  I   the   duty   on   sugars    exported    from    premium- 

DUntries.      Consequently  an  additional    duty  was 

upon  sugar  exported  from  Germany  in  proportion 

iremium  paid,  and  thereby  the  market  for  raw  sugar, 

well  as  for  sugar  exported  from  countries  which  paid  no 

vmiuiu.   was   favoured.      The   export    to    British    North 

decreased  during  last  year  because  the  tariff  by 

hich  Canada  favours  the  mother  country  and  its  colonies 

bS  gone  into  effect.     Also  the  export  to  Sweden,  Denmark, 

Netherlands  has  decreased.     On  the  other  hand, 

•   export  to  Japan,   British  East  Indies,  and   Australia 


has  increased  considerably,  in  comparison  with  the  great 
falling  off  in  the  year  1898  -99.  The  export  to  Norway  has 
also  increased. 

Beet-Sugar  Isih-tev  or  France. 
U.S.  Cons.  Reps.,  Dec.  1900,  452. 

"  Beet  Sugar  in  France  from  1800  to  1900"  is  the  title 
of  a  quarto  volume  of  220  pages  and  15  engraving., 
recently  brought  out  by  M.  Jules  Helot.  It  is  a  complete 
history  of  the  sugar  industry  in  this  country,  and  a  review 
of  the  legislation  and  the  inventions  that  have  aided  or 
retarded  its  progress  since  the  first  protective  decree  under 
Napoleon  I.  up  to  the  ninety-eighth  law  enacted  daring  tho 
presidency  of  the  late  Felix  Fame. 

The  beginning  of  the  industry  in  France  was  really  under 
Napoleon  I.,  in  1810-12,  when  he  established  five  great 
schools  for  study  and  instruction  in  "  sugar  chemistry,"  and 
four  large  imperial  sugar  mills,  exempt  from  all  taxation. 

M.  Helot  follows  the  discoveries  and  inventions  by  which 
the  yield  of  the  beet  has  been  increased  from  2  per  cent,  in 
1810  to  12  per  cent,  in  1900. 

There  are  now  in  France  340  sugar  factories,  the  average 
production  of  which  has  increased  threefold  in  18  years. 
They  cons  urns  540,000  lb.  of  beets  every  24  hours.  The 
average  daily  consumption  of  Germany  is  860,000  lb.  Since 
18S8  the  consumption  of  coal  in  the  sugar  mills  of  France 
has  fallen  from  442  lb.  to  286  lb.  per  ton  of  beets. 

The  following  table  gives  the  product  of  raw  sugar  for 
the  countries  named  : — 


Count  rv. 

1869-70. 

1879  mi. 

1889-90.       1899-1900. 

Austria-Hungary 
Russia 

Other  countries. 

Met.  Tons. 

2I7.H0O 

180,000 

130,000 

289,1100 

46,000 

13,000 

3,000 

Met.  Tons. 

415.000 

420,000 

300,000 

178,000 

75.000 

21.000 

8,000 

Met  Tons. !  Met.  Tons. 
1,261,001)         1. 790,000 
799.000          1.200.O00 
526,000            900,0011 
755,000            806,000 
173.1100     :        300,000 

58,000            isn.i 

S7.000    l       27.-,,oiin 

878,000         1,720,000 

3,657,000         5,450,000 

Although  France  has  almost  trebled  her  production  in 
the  last  30  years,  she  has  fallen  from  the  first  place  in  1870 
to  the  fourth  place  in  1900,  and  to-day  there  is  a  difference 
of  120  per  cent,  between  her  and  Germany.  In  France 
255,000  hectares  (630,105  acres)  are  devoted  to  the  cul- 
tivation of  the  beet,  against  427,000  hectares  (1,055,117 
acres)  in  Germany.  The  product  of  beets  per  hectare  in 
Germany  is  nearly  30,000  kilos.,  and  in  France  it  is  28,000 
kilos.  Moreover,  in  France  the  yield  is  12  per  cent.,  while 
in  Germany  it  is  over  13  per  cent. 

Since  1896,  while  there  has  been  a  very  high  protective 
tariff  on  sugar— in  fact,  an  increasing  tariff— the  price  has 
been  steadily  declining. 

Starch  Industry  in  Germany. 

Bd.  of  Trade  J.,  Dec.  27,  1900,  715. 

The  German  Government  have  recently  collected  statistics 
showing  the  production  in  various  branches  of  industry  in 
the  Empire,  and  figures  showing  the  quantity  and  value  of 
different  kinds  of  starch  (exclusive  of  rice  starch)  produced 
in  Germany  have  recently  been  published  in  the 
Nachrichten  fur  Handel  und  Industrie,  issued  hy  the 
German  Home  Office.  Although  relating  to  the  business 
year  1897-98.  the  figures  maybe  of  interest  as  showing 
the  annual  output  of  this  branch  o,'  German  industry.     The 


Potato  starcli 

Wheat     , 

Maize       

I'ut.iti  sago 

Starch  sugar 

Starch  syrup 

"Couleur" 

Dextrin  and  starch  gum 


Quantity. 

Value. 

100  Kilos. 

Marks. 

1,311,578 

20,66 

121,291 

4,591,219 

B5.076 

2,236,89  i 

4,158 

110,734 

71,733 

1.719.3(52 

318.021 

8,293,456 

4.8.113 

1.  ■30,593 

189,588 

"    -s.069 

- 
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quantities,  and  value  of  the  principal  products  of  the  starch 
industry  are  given  in  the  foregoing  tabic. 

XVU.-BJtEWING,  WISES,  SPIRITS. 

Botai  Commission  OS  Bkeb  Poisoktho. 

Standard,  Jan.  11,  1901. 

We  are  officially  informed  that  a  Royal  Commission  has 

been  appointed  to  make  investigations  respecting  the  beer- 

PlKS£S£^  are  Lord  Kelvin,  Sir  W  Hart (  Dyke 
Sir  W.  S.  Church,  President  of  the  Royal  College  of 
Physicians;  Professor  T.  B.  Thorpe,  Government  Analvs  : 
M"  H  Cosmo  Bonsor;  and  I)r.  B  A.  Whitelegge,  He. 
M aje  «v  •«  Chief  1  nspector  of  Facto. ies.  Dr. ( I.  S.  Buchanan, 
,•-,!„.  Medical  Inspectors  of  the  Local  Government 
KistheSecretarytoti  sion.     rhe  instructions 

to  the  Commissioners  are— 

To  ascertain  with  respect  to  England  and  Vv  ales  .— • 

1.  The  amount  of  recent  exceptional  sickness  and  death 
attributable  to  poisoning  by  arsenu  ■■ 

■■  Whether  *mch  exceptional  sickness  and  death  have 
been  due  to  arsenic  in  beer,  or  in  other  articles.of  food  or 
drink,  and,  it'  so, 

(,ii  To  what  extent  j 

,M  By  what  ingredients,  ...   in  what  manner,  the  arsenic 
was  .  onveyed  ;  and 

I ,-)  i„  what  way  any  such  ingredients  became  arsenicated  ; 
and, 

3  [f  it  is  found  that  exceptional  sickness  and  death  have 
been  due  to  arsenic  in  beer,  or  in  other  articles  of  Too  1  or 
drink,  by  what  safeguards  the  introduction  of  arsenic  therein 
can  be  nrevented 

BOARD   OF  TRADE    RETURNS. 
Summary  of  Imposts. 


Tear  ending  SI st  Dec. 

Articles. 

1899. 

1900. 

£                        £ 
4,450           33,186,303 
5,768,874              5,659,037 
■•.576            ll,0t6,595 

Raw   materials  for  non-textile  in- 

56,777,299            B£77,124 

dustries.                       . 

Total  value  ot  all  imports  .... 

485,035,683          628,683,486 

Summary  of  Exports. 


Articles. 


Year  ending  31-t'  D<  c. 


Metals  (other  than  machinery)  . . 

Chemicals  and  medicines 

Miscellaneous  articles 

Total  value  of  all  exports. . 


1899. 


£ 

40,307,079 

8  864318 

84,872,261 


1900. 


£ 

46,422,986 

9,271,510 

86,666,410 


264,49221 


291,451,306 


Imports  of  Oils  for  Year  endino  31st  Dec. 


Quantities. 


Articles. 


Value. 


1899. 


[900. 


1899. 


1900. 


Cocoa-nut Cwt. 

OifvT  Tun,  12*46 

$££ Cwt.  15,472 

Petroleum Gall.    84 

petroleum         .. 

Train'i'e         ...  'Inns 
T^rpenUne Cwt. 


161.084 

879,171 

889,712 

Imports  of  Misceixakkous  Articles  for  Ykii: 
endino  31st  Deo. 


Articles. 


Quantities. 
1899.  lfOO. 


Value. 


Cement Tons 

China  and  earth-    Cwt. 

enware. 

Drucs Value  £ 

Glass:—  „    . 

Sheet Cwt. 

Plate 

Flint 

Bottles Cross 

Other Cwt. 

Glue  and  gelatin. 
Leather,  unmanu-       .. 

factured. 

Oil  seed  cake Tons 

Paints  and  pig-  Value  £ 

ments. 
Paper,  pasteboard    Cwt.     5,303,399 
Scientific  instru-  Value  £ 

ments. 
Soap     and     soap   Cwt. 

powder. 
Zinc       manufac- 
tures. 


1 ,301.681 

:.;;M5i 

1,266,959 

905,975 

1,354,186 

4U:>31 


423,736 


101.7.  s 
301,371 


1,165379 
316,094 

4S7.7IU 

1.591.213 

343,070 

212,063 

1.108....23 


1900. 


1,078,587  1.198.9! 

672,553  650,i! 

390,828  S54.6 

.. 

127,534  678,4: 

1,617,895  617,1 

.. 

8,5S2,379  S.792.S 


394,888 

2,648,184 

i:.w.\: 

0.332,673 

3,723,094 

1.111 

191,214 

■;n. 

434.960 

693,930 

65!!,; 

Imports  of  Metals  for  Year  ending  31st  Dec. 


Quantities. 


Articles. 


I960. 


Value. 


1899. 


£ 

C°n?ner:                     Tons  I     125,202  101,153  I  1.130,528 

Eeeu'lu's' .'.'.'.' ,            *-<™  ^^  I  ?-51*,572 

TJnwrought 59.55U  71.080  I  4,313.455 

Lead^gand  sheet      „           193,377  195,880     2.SS3.837 

Prritps                           ..           701,174  ,40,/.,i     1,164,667 

QuSivw .......     Lb.    I  3,877,184  2,454*38         415  130 

K.lvornrfl               Value  £          ••  ••         i  1.O32.6P0 

|V™rOTe Cwt^      543,47s  ©-,2.360      8.298.182 

Zinc'.'.'.'.'.'.'.'.'.'.'. .  . .  Tons         69.949  69,636  |  1,663,381 


1900 


1,178,1 

3,517,- 

8319, 

297 1 

4369, 
1.441' 


Imports  of  Raw  Material  for  Non-Texttlb 
Industries  for  Year  ending  31st  Dec. 


Quantities. 


Articles. 


1899. 


1900. 


Value. 


1899.         180 


Bark,  Peruvian  . .    Cwt. 

Caoutchouc ., 

Gum  :— 

Arabic 

Lac,  4c ,, 

Gutta-percha 

Hides,  raw  :— 

Dry 

Wet • 

Ivory >> 

Manure: — 

Bones Tons 

Guano ,» 

Nitrate  of  soda 

Phosphate  of  lime       „ 

ParalBn Cwt. 

Linen  rags Tons 

Esparto »» 

Pulp  of  wood ,. 

Rosin Cwt. 

Skins  :— 

Goat 1">. 

She.  i ■• 

Tallow  and  stearin  Cwt. 


33,579 
1111,651 


II. IDS 
511,226 


77,489 
5,923397 


6,987. 

177. 


07,926  82,995        168,510 

108,768       113,071       372.687 
v_M07         126,059      1,005 

440  725         751,504      1,148,189 
76S;548        634,375      I  I 
•1,939  9,887        404,068 

313,659  '     Sill. 

140,076       178 
1.069,771      i  I 

682,910 
1,011,067      ! 

174301 

806,854 

161 

1  I 


68,915 

68,787 

26,911 

33,636 

149,861 

141,155 

420,168 

355,430 

1,077,003 

981,571 

20,126 

16,818 

207,604 

200,280 

115,113 

488327 

1,708,630 

1,802,098 

14,876,710 

15,045,185 

2,031,137 

2,177,991 
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Imports  of   Chemicals  and  Dthstcffs  for  Year 

ENDING    31S  r    111 


Quantities. 

Value. 

Arli 

1899. 

1900. 

1899. 

1900. 

1 

237,781 

60,566 

131,318 

218,717 

21,620 

•V'.rr 
324,725 

328,061 
308  107 
160,661 
251,928 

ib'ttO 

33,518 
293,755 

- 

133,S7s 

30,815 

101,613 

204,486 

1,464,817 

215.228 

936,090 
138,971 
281,471 

£ 

lOs.loS 

Borax 

Nitrate  of  potash.. 
Chemicals,  other  Value  £ 
Cutch  and  gambler.  Tons 
Dye*:— 

Aniline  and  other     „ 

Indigo Cwt. 

Bark 

165409 

LII9.UIS 

211.975 

1 ,  198,62  1 
386.099 

186,264 

533,824 

642,089 
109,721 
313,656 

Exports  of  Metals  (other  ih.wn  Machinery) 
for  Year  ending  31st  Dec. 


Articles. 

Quantities. 

Value. 

1S99.           1900. 

1899. 

1900. 

Plated 

Cwt. 

113.920        120.698 

647        748.827 

40,289          36,269 

112,412 
132,701        163,402 

£ 
662.783       631.525 

'...'..'..'.'.'.  Tons 
wans.. .  Value  £ 

Cwt 

3,746,880     8,931,793 

i:::,.:>97        690,310 
420,869       460^71 
586,850       763,340 

153,7  48 

166,970 

Exports  of  Drugs  and  Chemicals  for  Year 
ending  3  1st  Dec. 


Articles. 


Quantities. 


Value. 


1900. 


1900. 


Ukali Cwt. 

bleaching  materials    „ 
hemical  manures   Tons 
Copper  sulphate  . .      ., 
tledicinea Value  £ 


£ 

3,808,800 

3,667,164 

1.030,871 

1,300,100 

1,270,101 

321,157 

440.139 

100.381 

2,427.046 

41)493 

42,914 

855.225 
1,155,637 

£ 

1.12'y.6i 
370,784 
2,411.444 
1.013,591 
1,263,913 


Exports  of  Miscellaneous  Articles  for  Year 
ending  31-t  Dec. 


Quantities. 


Value. 


Articles. 


1899. 


1900. 


1899. 


1900. 


iunpowder Lb.        7,923.600     7.021.000 

auiiles 27,733.300   22,583,100 

aoutchouc Value  £ 

.ment Tuns         352  358       .159.982 

reducts  of  coal. Value  £  j        ., 
artheuware ...       „ 

toneware „ 

lass  :— 

Plate Sq.Pt.     1,761,100     2,165,072 

Flint Cwt.  B8,401        101.74° 

liottles :     794.650        MJ1.39S 

Other  kinds 240  229       225,629 

■■afher: — 

Inwrought 157,437       136,458 

Wrought \alue£ 

T.  11-  ;-,  ;i  42,690 

oth Sq.Vds.  26.857,500   27,843,200 

i  materials  Val.JE 

Cwt.       930,014     1,066313 

sgs Tons         64^93         u  »,i^j 

Cwt.  H.610 


180,366 

U2.181 

1,388,805 

690,8:35 
1,543,942 
1.871,531 

170,315 


£ 

155.867 

397.982 
1.423,413 

673,062 
1,812,174 
1 ,354,147 

184,647 


1 30 

135.426 

216,000 

215,038 

377,855 

428,965 

222,463 

233463 

1.1-.3.114 

1  i  ,  1,537 

429,637 

4SI.698 

758,657 

1,112.660 

1,104,267 

1,311,464 

1,833,937 

2,052,392 

1,423,924 

1,649,183 

341.629 

;;-,,.  82 

941,575 

929,647 

iflont!)I»  patent  iLt'sst. 

•  The  dates  given  are    the  dates  of    the  Official  Journals   in 
which  acceptances  of  the  Complete  Specifications  are  advern*,. ,!. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and    to  opp*>v 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 

Applications. 

23,032.  I.  C.  MeClentheu.  Improvements  in  smoke- 
eonsuming  apparatus.     Dec.  17. 

23.051.  K.  E.  Markel  and  J.  J.  C'rosfield.  Improvements 
in  or  relating  to  apparatus  for  separating  solid  matters 
from  liquids.     Dae.  17. 

23.052.  J.  M.  Gibson  and  The  Buckley  Brick  and  Tile 
Company,  Ltd.  Improvements  in  packing  material  for 
(lay  Lussac,  Glover,  and  the  like  towers.     Dec.  17. 

23.109.  H.  de  Witt.  Improvements  in  continuous  kiln*. 
Complete  Specification.     Dec.  18. 

23,244.  L.  Katifmann.  Improved  process  for  effecting 
rapid  crystallisation.     Complete  Specification.     Dec.  19. 

23,574.  E.  H.  Stein.  Improved  iron  shaft-furnace  for 
burning  cement,  lime,  and  the  like.  Complete  Specifica- 
tion.    Dec.  24. 

23,608.  J.  E.  Bousfield.  —  From  The  Snownake  Re- 
frigerator Company,  Ltd.,  South  Australia.  Improvements 
in  refrigerators.     Complete  Specification.     Dec.  24. 

23,754.  G.  W.  Johnson.— From  P.  Naef,  United  States. 
Improvements  in  means  to  be  employed  in  absorbing,  pre- 
cipitating, distilling,  lixiviating,  and  generally  for  subjecting 
matter  to  the  action  of  gases  or  liquids.     Dec.  28. 


1901. 

592.  W.  P.  Grath.  Improvements  in  kilns.  Complete 
Specification.     Jan.  9. 

654.  S.  J.  Ingram.  Improvements  in  apparatus  for 
charging  coal-gas  and  other  retorts.     Jan.  10. 

"65.  A.  J.  Boult. — From  A.  Landsiedl,  Austria.  Im- 
provements in  and  relating  to  distilling  or  condensing 
apparatus.     Jan.  11. 

826.  D.  W.  Forbes.     A  conical  carburettor.     Jan.  12. 

839.  W.  Reeves.  Improvements  in  filtering  apparatus. 
Jan.  12. 

Complete  Specifications  Accepted. 
1899. 

25,640.  G.  N.  Vis.  Vacuum  evaporating  apparatus  lor 
separating  salt  from  solution,  especially  from  brine. 
Dec.  31. 

1900. 

451.  F.  Pintlier.  Apparatus  for  regulating  the  supply 
of  air  to  furnaces.     Jan.  1 6. 

534.  E.  G.  Behrcnd.  C'joling  or  refrigerating  apparatus. 
Jan.  10. 

2823.  J.  W.  Macfarlane.  Weston's  centrifugal  machine 
Dec.  31. 

3080.  F.  Simpson  and  A.  R.  T.  Woods.  Evaporators 
Jan.  16. 

3748.  E.  G.  Scott.     Vacuum  evaporators.     Dee.  2S. 

5826.  V.  E.  J.  Durafort.  Capsules  or  vessels  for  con- 
taining compressed  or  liquefied  gas.     Jan.  9. 

5917.  H.  Schaffstadt.     Surface  condensers.     Pec.  28. 

591S.  H.  Schaffstalt.     Condensers.     Dec.  28. 

17,924.  S.  M.  Lillie.  Treatment  of  solutions  to  preci- 
pitate  matter  contained  therein.     Dee.  31. 


-- 
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II.— FUEL,  GAS.  and  LIGHT. 


APPLICATIONS. 
j-    C    I  arpenter.      Improvements   i 
igui Job  of  incandescent  gas  burners.    Complete  Specifica- 
tion.   Dec.  17. 

.'41.  P.   Naif.     Apparatus  for    recovi  locts 

Fuel.     Dec.  17. 

,116.  S.  Chandler,  jun.,  and  J.  Chandler.    Improve- 
ments in  gas  scrubbers  and  washers.     Dec.  18. 

33,133.  C.  S.  Snell.     Improvements   in   burners  used  foi 
iocs  is  lighting.     Dec.  18. 

:    c.  S.  Sni  n.     1  ats  iii  burners  used  for 

.-  lighting.     Dec.  18. 
ill!  ments  relating  to 

the  desulphuratiou  of  illuminating  Lra-.     Di 

232    W.  P.  Thompson.— From  The  Firm  of  S.  Zielen- 
,  Germany,     [mprovements  in  incandescent  gas  lamps. 
Complete  Specification.    Dee.  19. 

.  W.  .1.   K.    >ims   and    A.    1..    Davis,     [mprove- 
extractiog  roots  and  Foreign   matter 
from  peat     Complete  Specification.     Dec.  19. 

287.   W.  .1.  B.  Sims  and  A.  L.  Davis.      Improvements 
iu    processes    for    treating    and    drying    peat.      Complete 
i   iii.     Dec.  I! . 
■:^.-2:>\     A.   SchoII.     An   improved   hydraulic  gas-com- 
ig  apparatus.    Complete  Specification.    Dee.  19. 

\V.    S.   Lock.     Improvements  iu  the  production 
ride  "I  iron.     Dee.  20, 
23,346.  H.  Higgins.     Improvements  in  or  relating  to  the 
treatment  of  peat  and  in  apparatus  therefor.     Dec.  21 

23,605    The    Portable   Gas    Fountain  syndicate    Ltd. — 
From  J.  Thovert,  France.     Improvement-   i"   incandescent 
inters,     Dec  •_' I. 
23,615.    J.    B.    S.    Macllwaine.       Improvements    iu    the 
manufacture  of  '  acetj  lene  '  gas  for  the  purpose  of  illumina- 
tion and  in  the  apparatus   used  in  the  manufacture  of  such 
Dec  27. 
28,642.   O.    Keitz.      Improvement-   in    appliances   con- 
ne  :ted   with   incandescent  gas   lighting   apparatus,     Coni- 
5pi  .  ification.     Dec.  27. 
23,662.  A.  J.  Boult.— From   Desiderius  Turk  aud  The 
i    Gesellscbaft    "  Lauchhammer,"     Germany.       Im- 
pr  red  process  for  the  production  of  gases  of  high  caloric 
from  low-caloric  fuel  material.     Dec-.  27. 
23,701.  A.  Rosenberg.     Improvements  in  and  connected 
«    1;  self-igniting  incandescent  gas-lights.     Dec.  28. 

Ifern. — From  H.  Collins,  Belgium.    The 
manufacture  of  a   silicited   material  for  use  for  fuel  or  for 
the  pr.)  luction  of  refractory  and  other  article--.      Dec.  28. 
23,765.  W.  Young  and  S.  Glover.     See  i  Uass  1'.. 

"   -.  H.  ( ildharn.     [mprovements   in    or   relating   to 
-  burners.     Dec.  29. 
3,  W.  Young.  S.  Clover,  and  T.  Glover,     [mprove- 
ments in    removing  and    preventing   naphthalene   deposits 
a.id  in  apparatus  therefor.    Dec.  31. 

23,81.').  E.  \V.  T.  Bichmond.    An  improved  Bunsen  it 
atmospheric  burner.     Dec.  31. 

23,849.  J.   St.   (  '   ir  Legge.     Improvements    in    vapour 

descent  lighting  apparatus.     Dec.  31. 

I  .  A.  G.   Brookes. — From   The   Incandescent   lias 

Light    Company,    United   State-.       Improvements    in    or 

relating  to  apparatu-  Fi      i   called  incandescent  gaslighting. 

Complete  Specification.     Dei 

1901. 
M.  G*  drier.     Improvements  in  gas  producing  appa- 
ratus.   Coinpletv  Specification.     Jan.  1. 

.1.  Bonnet  and  .1.  S.  Mailer.     Improvements  relating 

to  machines  for  the  manufacture  of  in.  titles. 

I. 

100.  E.  J.  Duff  and    The   United   Alkali   Company,  Ltd. 

[mprovements  in  mi  atment 

Jau.  1. 


127.  F.  E.  Ros>.  Improvements  in  apparatus  for  tl. 
production  of  combustible  gas.    Jan.  2. 

179.  The  Atmospheric  Gas  Company,  Ltd.,  and  1 
Thornton.  Improvements  in  producing  mixtures  of  u 
porised  oil  and  air  for  heating,  lighting,  and  motor  purpose 
.Ian.  3. 

194.  J.  S.  Morriss.  Improvements  in  mantles  for  ii 
candescent  lighting.     Jan.  3. 

212.  T.  Maehiu.     [mprovements  in  acetylene  gei 
Jan.  3. 

240.  J.  A.  Burgess.  Improvements  in  acetylene  go 
generators.     Jan.  3. 

241.  J.  A.  Burgess.  Process  or  method  for  treating  an 
purifying  acetylene  gas      Jan.  3. 

243  E.  Cerveuka,  J.  Berut,  and  R.Lehmann.  Improv. 
meuts  iu  or  relating  to  incandescent  burners  for  liquid  fut 
Jan.  3. 

405.  G.  Daubenspeck    and   O.   II.  Smith,     [mprot 
in  and  relating  to  refractory  incandescent  mantles.     Jan. 

413.  J.  A.  Ageron,  C.  E.  Baumes,  and   E.  Delcourt. 
new  or    improved  process  and   apparatus   for  producing 
new  kind  of  gas  for  illuminating,   heating,   or  motive  pu 
poses.     Jan.  7. 

478.  T.  Kautny  aud  H.  W.  Lotz.  Improvements  relattn 
to  acetylene  gas  generators.  Complete  Specifieatiot 
Jan.  8.  " 

571.  C.  Clamond.  An  improvement  in  iucandesecru 
mantles.     Jan.  9. 

572.  J.    H.    Calkins.     Improvements    in    apparatus 
generating  acetylene  gas.     Filed  Jau.  9.     Date  applied  [i 
June  9,  1900,  being  date  of  application  in  United  States. 

645.  R.  Beese.  Self-igniting  attachment  for  gas  hurnei 
Complete  Specification.     Jan.  10. 

697.  J.  Radcliffe.  Improvements  in  the  manufacture 
gas  and  in  apparatus  therefor.     Jan.  10. 

763.  W.  [looker.  Improvements  in  incandescence  g 
burners.     Jan.  11. 

781.  P.  Naef.  Improvements  to  he  employed  in  connc 
tion  with  the  production  of  gas  in  gas  producers,  aod  i 
treatment  and  utilization  in  internal  combustion  engin. 
Filed  Jan.  11.  Date  applied  for  June  14,  1900,  being  da 
of  application  in  United  States. 

798.  W.  H.  Sherburn.  Improvements  in  Bunscn  burni'i 
Jan.  12. 

827.  G.  Kohl.  Improvements  iu  incandescent  bodi. 
and  in  the  method  of  manufacturing  same.  Complete  Sj 
eification.     Jan.  12. 

Complete  Specifications  Accepted. 

1900. 

410.  E.  J.  Duff.     Gas  producers.     Dec.  28. 

905.  A.    Graetz.        Blue  burners   for   light    carbi 
hydrogen  gas.     Jan.  16. 

10.i7.  J.    West.      Charging    machine    for    ga- 
Jan.  9. 

1336.  B.  R.  Chicken,  A.  G.  Smith,  and  The  Bod 
Acetylene  Gas  Company.     Method  of   purifying  acetyl* 
gas,    with    the   necessary   apparatus    connected    there" 
Dec.  28. 

1959.  A.  J.  Boult. — From  E.  Fleischer,  Germany.  1' 
cess  for  th.-  production  of  water-gas.     Jan.  9. 

2005.  A.  Holstein    and   A.  O.   Teschich.     Vapi 
evaporating  device  for  generating  gas   from   dens,    byd 
carbonic  substances  for  oil,  gas,  and  hot-air  motors.    Jan 

2063.  W.  T.  Sugg.  Apparatus  to  be  used  for  incaml 
cent  gas  lighting.     Dee.  31. 

2855.  Sir  C.  S.  Forbes,  Hart.     Acetylene  ga 
Jan.  16. 

3631.  E.  J.  Duff.    Gas  producers.    Dec.  28. 

3745.  A.  Mcsser,     Acetylene  gas  generators.     Di 

1134.  C.   B.   Tully.      Processes   for  enriching  or 
retting  coal   and   other  gases  for  illuminating  purj 
appliances  connected  therewith.     Jau.  9. 
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11,979.  M.  Graham.    Hot  coke  conveyers.    Dec.  28. 

(i.  C.  Dymond.—  From  The   Firm  of  S.  Zeileo- 
ermany.    [noandeeeeni  gas  lamps.    Jan.  16. 
17.02.1.  J.  Predmerszky and  G.  Predmerszky.    Acetylene 
i  ator.     !><.•<■.  31. 
1'.  D.iiucl.     Self  gas -lighter.     .Tun.  10. 
\.   J.   Boult. — From    A.    Exbiayat,    France. 
nue  .if  coal  briquettes  and  the  like,  and  of  nggluti- 
inl  material  for  the  sain,'.     Jan.  16. 
I9,nl6.  L.    r>.    Kuilsback.      Acetylene    gas    generator. 

"    D.  McDonald.     Acetylene  gas-generating  appa- 
iii.  V, 
30,947.    K.   I..  Gustafsson.      Apparatus  for  generating 
-tvleoe  gas.     Jan.  16. 

W.  1'.  Thompson. —  From  Boguslaw  Jolles  and 
•  Firm  of  Zietz  and  Bruce  Gesellschaft  mit  besehranktcr 
flung,  Germany.  Burners  for  incandescent  gas  liglit. 
ii.9. 

21,97-1.  C.  A.  Bronder.      Machinery  for  discharging  gas 
in.  9. 


III.- DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Application. 

h.     Improvements   in  the  manufacture  of 
Complete  Specification.     Jan.  4. 

Complete  Specifications    \ccepted. 

1900. 

08.    J.    Beveridge   and   the    Linlithgow  Oil   Co.,  Ltd. 
orts    for    distilling    shale    ami     like    minerals,    and    for 
ling  with  the  burnt  or  spent  shale.     Dee.  31. 
9,406.  S.   Fr.inkel  and  A.  K.'mig.      Process  to   render 
ibnrished  hvdrocaibons  soluble  in  water.     .Tan.  16. 


IV.— COLOURING  MATTERS  and  DYES. 
Applications. 

The  British  Oil  and  Cake  Mills,  Ltd.,  and  A.  G. 
ss.  Improvements  in  or  applicable  to  the  manufacture 
rioting  ink.     Complete  Specification.     Dec.  19. 

&  Willcoz.— From  The  Badische  Anilin  und 
a  Fabrik,  Germany.  Improvements  in  the  conversion 
indigo  leuco  compounds  into  indigo,  and  the  application 
eof  to  colouring  textile  fibres.  Dec.  20. 
3,419.  R.  B.  Ransford.— From  L.  Cassella  and  Co., 
many.  Improvements  iu  the  manufacture  of  hvdroxy- 
d  aeridines.     Dec.  21. 

■1,548.  J.  Levinstein,  H.  Levinstein,  and  Levinstein,  Ltd. 
irovements  in  the  manufacture  of  naphthoacridine 
natives,  and  of  colouring  matters  therefrom.     Dec.  24. 

1,600.  A.  Allers.  Improved  method  of  manufacturing 
own  and  dark  brown  colouring  matter.     Dec.  24. 

G.    W.   Johnson. — From  C.   F.    Boehringer  and 

■  lermany,     improvements  in  the   manufacture  of 

h(  n\  lmethane  colouring  matters.  Complete  Specification. 


i.  H.   J,   Haddan. — From   A.  S.  Ramage,  United 

V   new   or  improved  process  of  obtaining  c  olour 

irons   liquors.      Complete    Specification. 

3,859.  H.   J.  Haddan.  — From    A.   S.   Ramasre,   United 
VII. 

■    J.  Y.  Johnson.— From  The  Badische  Anilin  und 

i   l-abnk,  Germany.     Improvements  in   or  connected 

manufacture  and  production  of  naphthalene  com- 

ind   their  employment  in    dyeing    and    printing. 


23,902.  F.  K'ehrniann.  Manufacture  of  colouring  matters 
of  the  thiazine  series  and  of  intermediate  products  therefor. 
Dee.  31. 

1901. 

271.  A.  Zimmermann. — From  The  Chemische Fabrik  auf 

Allien  Torm.  E.  Sobering,  Germany.     The   manufacture  of 
ortho-nxycarbonic  acids.     Jan.  4. 

295.  A.  G.  Green,  R.  J.  Levy,  and  The  Clayton  Aniline 
Company,  Ltd.  Improvements  in  the  manufacture  and 
production  of  colouring  matters  of  the  thiazol  series. 
Jan.  4. 

330.  C.  D.  Abel.— From  Actiengesellschaft  ffir  Anilin- 
fabrikation,  Germany,  Manufacture  of  a  black  colouring 
matter  directly  dyeing  cotton.     Jan.  5. 

392.  1 1.  Imray.— From  Farbwerke  vormals  Meister,  Lucius 
und  Bruning,  Germany.  Manufacture  of  a  blue-grey  dye- 
stuff  for  cotton.     Jan.  7. 

751.  O.  Imray. — FromFarbwerke  vormals  Meister, Lucius 
und  Bruning,  Germany.  Manufacture  of  a  dyestuff  from 
1 :5  dinitronaphthalene.     Jan.  11. 

Complete  Specifications  Accepted. 
1900. 

53u.  H.  K.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.     See  Class  XX. 

1094.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius  und  Bruning,  Germany.  Manufacture  of  hydro- 
genised  oxybenzylamine  and  hydrogenised  benzylamine 
bases,  and  transformation  of  the*  latter  into  hydrogenised 
cylic  aldehydes  or  terpenaldehydes.     Dec.  31. 

1760.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius  und  Briining,  Germany.  Manufacture  of  transfor- 
mation products  of  coal-tar  colours.     Dec.  28. 

2683.  H.E.Newton. — B>om  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  Manufacture  or  production 
of  new  azo-dvestufl's  for  cotton.      Dec.  28. 

2772.  ( ).  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius  uud  Bruning,  Germany.  Manufacture  of  a  violet- 
black  azo-dyestuff  for  wool.     Jan.  16. 

2784.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  F'abrik,  Germany.  Manufacture  and  production  of 
azo-eolouring  matter,  and  of  lakes  from  azo-colouring 
matters.     Jan.  16. 

3208.  li.  B.  Ransford.— From  L.  Cassella  and  Co.,  of 
Frankfort,  Germany.  Production  of  dye-stuffs  deriving  from 
ffifi,  ainidonaptholdisulpho  acid.     Dec'  28. 

^  3615.  H.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  Manufacture  or  production 
of  new  azo-colouring  matters  and  of  new  intermediate  pro- 
ducts tor  the  production  of  such  colouring  matters.  Dec.  2S. 
3673.  II.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  Manufacture  or  production 
of  new  tri-azo  colouring  matters.     Dec.  28. 

4175.  G.  W.  Johnson. — From  C.  F.  Boehringer  und 
Soehne,  Germany.  Production  of  amines  from  the  cor- 
responding nitro  compounds.     Jan.  9. 

4792.  A.  G.  Green,  A.  Meyenberg,  and  The  Clayton 
Aniline  Company,  Ltd.  Preparation  of  intermediate  pro- 
ducts for  colouring  matters.     Dec.  31. 

5122.  C.  D.  Abel. — From  Actiengesellschaft  fiir  Anilin- 
fabrikation,  Berlin,  Germany.  .Manufacture  of  new  organic 
bronio  compounds.     Jan.  16. 

5123.  CD.  Abel. — F'rom  Actiengesellschaft  fiir  Anilin- 
fabrikation,  Berlin,  Germany.  Manufacture  of  new  organic 
iodo  compounds.     Jan.  16. 

1 3,664.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  new  intermediate  products  of  new  azo-colouring  matters, 
their  use  iu  dyeing  and  treatment  of  the  fibre.     Jan.  9. 

20,864.  O.  Imray.— From  The  Basle  Chemical  Works, 
Switzerland.  Manufacture  of  aromotie  sulphinic  acids. 
Dec.  31. 
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V.— TEXTILES:  COTTON,  WOOL,  SILK,  Etc. 
Applications. 

157  i'  F  Toptam.  Improvements  "in  apparatus  fot 
use  in  the  production  of  textile  Bores  or  filaments  from 
solutions  of  cellulose  or  of  other  material  from  «hich  fibres 
or  filaments  can  be  formed.    Dec  18. 

536  G  Mitchell.  Improvements  in  the  treatment  of 
cellulose.     Dec.  27. 

-..  II  U  Lake.— From  National  Package  Company, 
l/Jit      -  Improvements  relating  to  the  manufacture 

of  fibrous  compositions.     I  tomplete  Specification.    Dec.  28. 

1901. 
273    W.  A    E.  Cromhie.     A  process  for  the  manufacture 

of  artificial  threads  or  fibres.     -Tan.  4. 

Complete  Specifications  Accepted. 

'U57  1.  Schreiner.  Machine  for  use  in  connection  with 
mercerising  and  similarly  treating  yarn  in  hanks  under 
tension.     Jan.  9. 

10,433.  A.  J.  Bonlt.— From  F.  Wislicki,  Belgium. 
Treatment  of  wool  and  other  aniruL.1  or  vegetable  fibrous 
materialo.     Dee.  31. 

11,055.  E.  Maertens.  Machines  for  washing,  rinsing,  or 
•hemically  treating  wool  and  other  animal  fibres.     Dec.  28. 

11426.  A.  Goldzweig.  Process  aud  apparatus  for 
purifying  fibrous  materials  from  grease,  mineral  oil,  and 
other  impurities.      Dec.  31. 

21,397.  F.Simons.  Mercerising  or  silk  finishing  cotton. 
Jan.  16. 

VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

23,11".  A.  J.  i:  .ult.— From  A.  Gagedois,  France.  Im- 
provements in  or  relating  to  the  bleaching  of  vegetable 
fibres  and  fabrics.     Dec.  18. 

i.   W.    Mather.      Improvements    in   apparatus  for 

bleaching,  dyeing, and  otherwise  treating  fabrics.    Complete 

■  tio'n.     Dec.  21. 

23.401.   W.    Mather.      Improvements   in   bleaching   and 

dyeing,  aud  in  apparatus  therefor.     Complete  Specification. 

Dec.  21. 

23,663.  P.  Schirp.  Improvements  in  apparatus  for 
dyeing,  washing,  and  bleaching  textile  materials.  Complete 
Specification.      Dec.  27. 

1901. 
228.  C.  Eigamonti  and  G.  Tagliaui.     Improvements  in 
kiers  for  bleaching  cotton  fabrics.     Complete  Specification. 
Jan.  3. 

838.  II.  IS  Bansford.— From  L.  Cassella  and  Co.,  Ger- 
manv.     Improvements   in  dyeing  mixed  fabrics.     Jan.  12. 

CoMI'l.KTK     SPECIFICATIONS     ACCEPTED. 

1900. 

I  i.    Hoffmann.     Process   for  produciDg   repetitions 
of  b,,  ■  colours  upon  threads.     Dee.  28. 

.!.  Major  and  T.  J.  Wood.     Apparatus  for  dyeing. 

otherwise  treating  cops  of  spun  yarn.  Dec.  28. 

,|.  V.  Johnson.— From   The  Badische   Anilin  und 

-     aFabrik.     Discharging  of  dyed  textile  fabrics.    .Ian.  16. 

-  and  apparatus  for  bleaching 

text  16. 

ind  E.  W.  Hunt.     Method  of  and 
meai  -  ■■hing,     dyeing,    mercerising,    or 

Otherwise  treating  piece  goods  in  the  open  state.     Jan.  9. 
14,229.  J.  Y.  Johnson. — From  Tl       I  Anilin  und 

1  abrik,  Germany .     Production  of  discharge  effect 
iret  _  Dec.  28. 


VII.— ACIDS,  ALKALIS,  and  SALT*. 
Applications. 

23.207.   YV.    Eschweiler   and   II.  C.  Woltere 
of  producing  hydrocyanic  acid  and  cyanides,     i 

23,493.  I'.  Alvisi.  Improved  process  tor  chlorin 
natural  or  artificial  sulphides  by  means  of  free  chl< 
Filed  l>ec.  22.  Date  applied  for,  June  11,  1900.  being 
of  application  in  Italy. 

23,678.  W.    P.  Thompson.— From   G.  Flick.   (Jem 
Improvements  in   the  manufacture  of  niti 
Specification.     Dec.  27. 

23,781.   E.  W.  Kngels.      Improved  process   for  t] 
duction  of  carbonic  oxide.  Complete  Specification.  Dei|j. 

23,811.  J.  G.  Lorrain.— From  G.  Thomson,  L'!jd 
States.  Iiurovements  in  or  connected  with  the  treat  lit 
of  liquids  containing  copper  and  the  like.     Dec.  29. 

23,859.  H.  J.  Hadd.io. — From  A.   S.  Ramage,  U 
States.     Process  of  obtaining  ferro-ferric  oxide.    Com  '  L 
Specification.     Dec.  31. 

1901. 

121.  R.  Hodgson  aud  A.  Scroxton.     A  new  oi    i 
invention  for  the  manufacture  of  broad  or  commi 
steam  or  the  like.     Jan.  2. 

184.  F.  M.  Spence,  D.  D.  Spenee,  H.Spenee.  an 
Crai".     Improvements   in  and  connected  with  the  n 
facture    of   sodium   bichromate.      Complete    S 
Jan.  3. 

230.  A.    Cerasoli.     Improvements  in   or  rejati'  \ 
production  of  carbon  dioxide.     Jan.  3. 

276.  G.   M.    Vis.     Improvements   in  the    purifi 
brine.     Jan.  4. 

284.  H.  A.  Frasch.     Improved  nickel  sal:,  and  : 
m  iking  same.     Complete  Specification.     Jan.  4. 

524.  J.  YV.  Woodall   and  F.  Windham, 
in  or  relating  to  carbide  of  calcium.     Jan.  8. 

601.  P.L.Martin.      Improvements  relating 
facture  of  anhydrous  caustic  baryta.     Jan.  9. 

754.  R.  Wolffeostein.    Improvements  in  tl: 
of  peroxide  preparations.     Jan.  11. 


Complete  Specifications  Accepted. 
1899. 

25,077.  P.    Pressneck.      Manufacture    of 
Dec.  28. 

1900. 

1763.  J.  Imray. — From  E.   Bronnert,   M. 
J.  Urban,  Germany.     Manufacture  of  cupramn  > 
tion.     Dec.  28. 

2089.  G.  E.  Davis  and  A.  R.  Davis.  Mauufa 
chloride  of  zinc  and  chloride  carbonate  of  lead  fn  I 
sulphide  ores  containing  lead  and  zinc.     Dee 

2146.  J.    Dewrance    and    J.     H.    Paul,    of    ti: 
Chemical    Company.      Means   applicable   t 
desulphurisation  of  sulphuretted  hydrogen.     Jan.  9. 

19,432.  H.  J.  Haddan. — From  H.  Wartenbergat 
Miller,  United  States.     Art  of  manufacturing 
31. 

20,144.     L.   Kaufmann.     Crystallisation  o: 
28. 

VIII.— GLASS,  POTTERY,  and  EXAM] 

Applications. 

23,520.  S.  Hill.      Improvements  in   the 
glass  bottles  by  machinery,  and  apparatus  therefor. 

"    C.  H.Thompson  and   J.  Wilkinson.    In>r  v 
manufacture  of   glass  plates  suitable   for  fa 
other  like  purposes.     Dec.  24. 

23,579.   W.  F.   Stic).     Improvements  in   and   P 
compressing   moulds    for   manufacturing  glai 
■j_  plates.     Complete  Specification.     Dec.  24. 
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■    W.  1'.  Slid.     Improvements  in  glass   or  enamel 

ilatea,  aiul   process   of   manufacturing  same.     Com- 

ition.     Dec.  94. 

(,.  \    Jameson,  1!.  W.   Papineau,  and    It.   T. 

ollis.     A  glaie  or  varnish  for  protecting  the   polish   of 

et&Uic  and  other  surfaces.    Dec.  27. 

(J.  von  dem  Home  anil  W.  von  Debschiitz.     Ini- 

uta  in  the  manufacture  of  polychrome  ornamented 

pnilat  ceramic  ware.     Complete  Specification. 

1901. 

810.  1!.    11.    Ransford. — From    Society    Parisienne    dc 
one.     Improvements  in  ornamenting  ceramic 
Complete  Specification.     Jan.  3. 

Biltington  and  J.  Newton.     Novel  or  improved 
or  instrument  for  use  in  decorating  ceramic  ware. 

S81.  C.    II.    Thompson    ami    J.    Wilkinson.     Improved 
tore  of  glass  plates  suitable  for  facing  walls  and 
her  like  purpose-.     Jan.  S. 
579.  1'.  M.  David.     An  improvement  in  the  manufacture 

window  glass.      Jan.  9. 

\.    Gosling.      Improvements   in    the    production  of 
iln  coloured  slabs  or  tiles.      .Ian.  10. 
i      K.  J.  FrisweU  and  The  British  [Tralite  Company, 
I.     Improvements  in  the  manufacture  of  refractory  or 
mi-refractor]  materials.     Jan.  10. 

Comti.ete  Specifications  Accepted. 
1900. 

C/.ernv  and  C.  Schlimp.     Kilns  for  firing  ceramic 

re  and  the  like.     Jan.  16. 

1611,  J.  II.  Storey  and  W".  E.  McCalla.  Manufacture 
or  tablets  of  glass,  metal,  earthenware,  porcelain, 
1  like  articles  of  similar  substances  for  various  purposes, 
I  Inning  a  surface  capable  of  adhering  to  plaster  or 
aent.      Dec.  98. 


v.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

I.  ('  Kransi  and  A.  Beddies.  A  process  for  the 
iiegnatiou  of  wood  and  fibrous  substances.  Complete 
deification.     Dee.  17. 

•  T.  Bradley.  Improvements  in  the  manufacture 
coloured  bricks,  terra  cotta  blocks,  tiies,  and  the  like. 
•.  91. 

3.:t~5.  J.    Fielding.     Improvements    in    apparatus    for 
n  king  concrete  flags  or  blocks.     Dec.  2  1. 

H.  C.  Webb  and  A.  A.  Webb.     Improvements  in 

production  of  inlaid  ornamental   tiles,  bricks,  blocks, 

is,  and  such   like  formed   or   plastic   or  mouldable  sub- 

I  noes,  such  as  clay,   and  in   the  manufacture  of  certain 

k  ds   of    such    tiles,   bricks,   and    slabs    without    inlays 

■   9-1. 

B.  II.  Stein.      See  Class  I. 
\71s.  W.    W.    Hewitt.     An   improvement    in    cement 
i-  and  drying  chambers.    Dec.  28. 

!    W.   P.  Thompson. — Fiom   P.  J.  Moran,  United 
Improvements  in  street  paving.     Dec.  28. 

C.  Oiesler.     Improvements  in  the  manufacture 
Dec  31. 

1901. 


Brookes.     From  C.  Horisch,  Germany.     A 
■  or  improved  process  for  hardening  artificial   stone  or 
'  in.  8. 

I.  L.  A.  Garchey.     Improvements  in  the  manufacture 
one  and  in  articles  made  therefrom.     Jan.  10. 

1.  J.  S.  Rigby.     An  improved  kiln  for  the  manufacture 
ortland  cement  or  lime.     Jan.  12. 


Complete  Specifications  Accepted. 
1900. 
791.    II.    Scbuiholz.     Process    for    the    production    of 
artificial  Btunes.     Jan.  16. 

2740.  A.  W.  Green.  Construction  of  fireproof  floors 
and  roofs.     Dee.  22. 

32G2.  II.  H.  Lake. — From  American  Wood  Fire-ProoliriL' 
Co.,  Ltd.,  United  States.  Treatment  of  wood  and  other 
combustible  substances  to  render  them  fireproof,  and  for 
other  purposes.     Dec.  28. 

21,913.  A.  Clemens.  Presses  for  manufacturing  facing 
bricks.     Jan.  9. 

22,015.  ().  Imrny.— From  C.  F.  Buente,  United  States. 
Fire-proof  floors.     Jan.  9. 

X.— METALLURGY,  MINING,  Etc. 
Applications. 
22,997.  J.   Bedford.     Improved    method  or  process    for 
annealing  self-hard  steel.     Dec.  17. 

2.1,040.  The  Societe  Internationale  des  Usines  et  Fonderies 
d' Aluminium  (Societe  Anonyme).  A  process  for  uniting 
aluminium  and  steel  or  iron.  Complete  Specification. 
F'iled  Dee.  17.  Date  applied  for  June  20,  1900,  being  date 
of  application  in  Belgium. 

23,303.  E.  H.  Hopkins.  Improvements  in  the  distillation 
of  zinc  and  other  volatile  metals.     Dec.  20. 

23,315.  A.  Reynolds.  Improvements  in  converters 
Dec.  20. 

23,320.  W.  s.  Rock.     See  Class  II. 

23,350.  S.  Cowper  Coles,  Improvements  in  vanadium 
alloys.     Dec.  21. 

23,403.  G.  Huth.— From  F.  Pieh,  Germany.  An  im- 
proved flux  for  brazing.     Complete  Specification.     Dec.  21. 

23,418.  The  Mining  Machinery  Improvement  Company, 
Ltd.,  and  A.  A.  Lockwood.  Improvements  in  extracting 
copper  and  other  metals  from  ores.     Dec.  21. 

23.47G.  W.  B.  Middleton.  An  improvement  in  the 
treatment  of  zinc  ores.     Dec.  22. 

23,477.  A.  J.  Boult.—  From  E.  C.  Pome  and  S.  Croas- 
dale,  United  States.  Improvements  in  processes  for  the 
reduction  of  refractory  ores.  Complete  Specification 
Dec.  22. 

23,522.  R.  II.  Ransford.— From  L.  W.  Gans,  Germany. 
Improvements  in  the  manufacture  of  metal  foil  or  leaf 
Dec.  22. 

23,652.  G.  V.  Jameson,  R.  W.  Papineau,  aad  R.  T.  Hollis 
See  Class  VIII. 

23,600.  M.  Seligsohn.  A  method  or  process  of  treating 
ores.     Complete  Specification.     Dee.  27. 

23,725.  H.  L.  Herrensehmidt.  Improvements  in  the 
treatment  of  nickel  ores.     Dec.  28. 

23,803.  J.  ii.  Jasset  and  A.  E.  Cinqualbre.  An  improved 
process  for  depositing  nickel  and  other  metals  upon 
metallic  surfaces.     Dee.  29. 

1901. 

12.  S  E.  Page.— From  R.  W.  Davies  and  H.  W.  Hart- 
man,  United  States.  Improvements  in  and  relating  to 
apparatus  for  easting  metal  and  other  substances  suitable 
for  easting,  especially  casting  iron  into  pigs.  Complete 
Specification.     Jan.  1. 

318.  D.  Laird.  An  improved  furnace  for  smelting  ore 
for  the  recovery  of  metals.     Jan.  5. 

331.  J.  C.  Butterfield.  Improvements  in  or  relating  to 
obtaining  antimony  and  separating  gold  from  antimony 
ores.     Jan.  5. 

332.  J.  C.  Butterfield.  Improvements  in  or  relating  to 
the  treatment  of  complex  ores.     Jan.  5. 

374.  J.  Nicholas.  Improvements  in  the  recovery  of 
metals  from  ores  and  other  material,  and  in  the  plant'em- 
ployed  therein.     Jan.  7. 

430.  R.  Laughans.  Improved  process  of  metallising 
with  precious  metals.     Jan.  8. 
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4T>>    \V   l:  MiddletOD.      Au  improvement  in  the  treat- 
ment of  zinciferous  lead  fumea  (known  ;i~  "sludge'  i    and 
other  tine   products  .1-    produced    by    the    Ellorahausen 
•- 
493.  H.    M.    Taquet      Improvements    relating   to  the 
treatment  of  sine  ores.     Jan.  8. 

-ier.  An  improved  method  of  keeping 
cool  the  tuyeres  of  blast  and  like  furnaces  ami  forges,  and 
of  heating  the  air  <>r  blast  used.    Jan.  8. 

778    W.  S.  Lockhart  and  The  Automatic  Gem  and  Gold- 

licate,  Ltd.    An  improved  apparatus  for  the 

. 'titration  of  ores,  substances  held  in  slimes,  and  the  like. 

11. 

--•     i'  Slater  and  3.  Galloway.     Improvements  in 

apparatus    for    the    economical     treatment     of    auriferous 

matters.     Jar.  12. 

Complete  Specifications  Accepted. 

1900. 

"  L  W.  Tangye.  Process  of  and  apparatus  for 
ilsing  or  roasting  ores  containing  metallic  sulphides,  and 
for  the  production  of  gases  suitable  for  tiie  manufacture  of 
sulphuric  acid.     Jau.  !6. 

1221.  <>.  Imray. — From  W.  H.  Bog^rs  and  J.  A.  Beaver, 
United  States.  Manufacture  of  tin-plate  and  apparatus 
therefor.     Dec .  2  - 

Is lo.  K.  C.  Baker.  Ohtainment  of  hardening  and 
toughening  compounds  for  alloying  with  steel  and  other 
metals.     Jan.  16. 

2089.  G.  E.  Davis  and  A.  R.  Davis.     See  Class  VII. 

3421.  A.  James.  Apparatus  for  precipitating  gold  and 
silver  from  their  solutions.     Dec.  28. 

13.260.  t).  Imray. — From  J.  S.  Hey,  United  State-. 
Manufacture  of  tool  steel  and  of  tools  therefrom.     Jan.  9. 

ls.42").  .1.  P,  Roe.     Process  of  puddling  iron.     Dec.  28. 

19,863.  R.  W.  James.— From  J.  H.  Robertson,  J.  B. 
<  .mipbell,  and  D.  B.  Case,  United  States.  Process  for 
ting  fibrous  material  with  metal.     Jan.  16. 

20,142.  II.  H.  Rake.— From  A.  (..  Belts.  United  States. 
Coating  of  aluminium  or  its  alloys.     Dec.  28. 

XI—  ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

2:).1ii0.  1  .  A.  Allison.— From  The  Waterbnry  Battery 
1     in]  an;  States.     Improvements  in  galvanic   bat- 

teries.    Complete  Specification.     Dec.  18. 

23,107.  C.  A.  Allison. — From  The  Waterbnry  Battery 
1  ompany,  United  State-.  Improvements  in  galvanic  bat- 
teries.    Complete  Specification.    Dec.  18. 

23,309.  The  British  Bower  Traction  and  Lighting  Com- 
y,  Ltd.,  and  G.  J.  Gibbs.  Improvements  in  electrical 
imnlators.     Dec.  20. 

10.  The  British  Power  Traction  and  Lighting  Com- 
pany, Ltd.,  and  (•.  .1.  Gibbs.  Improvements  in  electrical 
accumulator.-.     Dec.  20. 

23,311.  J.  Ma' Tear.  Improvements  in  electrolytic  ap- 
paratus for  production  of  chlorine  and  alkali.      Dec.  20. 

23,408.  A.  Pouteanx  and  A.  Wolff.  Improvements  ic- 
lating  to  electric  accumulators.     Dec.  21. 

:  I.  G.  E.  Yaughan. — From  II.  Koegel,  Germany. 
Improvement-  in  or  connected  with  the  electro-deposition 
of  metals  or  metallic  alloys.     Dec.  21. 

;  :    W.  E.    Ayrton    and  A.   \Y.    Fithian.     Improve- 
in  plates  for  secondary  or  storage  cells.     Dee.  24. 
23,647.  H.C.Harrison  and  J.  Day.     Improvements  in 
the  electrolytic  deposition  of  mel  27. 

2  I,  Baron   II.  I.  d'Arnoult.     Improvements  relating 
dary  bat;,  tie-.     Filed  Dec.  28.     I  plied  for 

June  22,  1800,  being  date  of  application  h 

Tiquet      Improvements    in    battery    cells. 
Specification.     Dec.  28. 


1901. 

56.  H.  C.  Harrison.  Improvements  in  the  electro 
deposition  of  metals.     Jan.  1. 

294.  M.  M.  Bair.  Improvements  relating  to  gab 
cells  or  batteries.     .Ian.  1. 

393.  P.  A.  Newton.— From  The  National  Electro 
Company,  United  States.  Improvements  in  electa' 
and  apparatus  therefor.     Complete  Specification.    Jan 

441.    O.    Lauckner. —  From    A.    Vogelsang,    (. 
Improvements  in  the  electrolytic   bleaching  of   cotton 
other  textile  materials  and  in  apparatus  therefor.     J:u 

169.  O.  Bchrend.  Improvements  in  or  connected 
electrical  batteries  or  accumulators.     Jan.  8. 

484.  H.  II.  Lake.  —  From  Globe  Electric  Com|  r, 
United  States.  Improvements  relating  to  secon  r 
electric  batteries.     Complete  Specification.     Jan.  8. 

612.  R.  Kennedy.     Improvements  in  the  manufactu 
sulphate  of  ammonia   from   furnace  gases  and  the  lil  <i 
electrolysis.     Jan.  10. 

624.    M.  Sutherland  and  E.   Marcuson.     Impro' 
iu  or  relating  to  electric  storage  batteries.     Jan.  10. 

Complete  Specifications  Accepted, 
1899. 

22,830.  S.  Robinson. — From  S.  R.  V.  Robinson,  I 
States.     Primary  batteries.     Dec.  28. 

1900. 

2543.  S.  W.  Maquay.     Primary  batteries.     Dec.  31. 

3524.  W.  1*.  Thompson. — From  H.  Becker,  I 
Features  for  the  anodes  iu  electrolytic  apparatus.     Jai 

12,702.  A.   A.   Riasse  and  J.   J.   A.  Sengeisen. 
mutators.     Dec.  28. 

20,960.  T.  A.  Edison.     Reversible  galvanic   cell- 
called  storage  batteries.     Jan.  16. 

21,216.  P.  M.  Justice. — From  The  International 
Graphite  Company,  United  States.     Method  of  graphit  1 
electrodes.     Jan.  10. 


XII.— FATS,  OILS,  and  SOAP. 
Applications. 

23,804.  A.  Klumpp.     Improvements  in  the  mai 
of  soap.     Complete  Specification.     Dec.  29. 

1S01. 

117.  C.  Weygang.     Improvements   in   the   trcatm 
oils  and  fats  suitable  for  soap  making.     Jan.  2. 

160.  W.  H.  Power.     Improvements  in   the   manuf;  It 
of  soaps.     Jan.  2. 

759.  W.  F.  Haywood.     Improvements  in  means  or    I 
ratus  to  be  employed  in  the  manufacture  of  soap.    Ja 

Complete  Specifications  Accepted; 

1900. 

1155.  Y.  Camiz  and  A.Gobba.     Apparatusfor  re 
oil.     Jan.  9. 

3303.  P.  Maguier.  P.  A.  Brangier,  and  C.  Ti 
cess  for  saponifying  fatty  substances  and  converting 

.1.  hi  1  it. 1  -oliil  fattv  acid.      Jan.  I  6. 


XIII.— PAINTS,  PIGMENTS,  VARNISHES, 

RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

23,603.  A.  J.  Boult.— From  P.   C.  Ralli,  H.  Ml 
L.  Toch,  I'nited  States.     Improved   compound  to 
as   a   substitute  for  gutta-percba.     Complet.    3] 
Dec.  24. 

23,909.  T.   II.   L.    Bake.      Oxidised    lead    ton 
Dec.  31. 
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1901. 

i  >.    Webei    and    \.   Cairns,      Improvements    in 
npoanded  india-rubber.    Jau.  1. 

124.  M    1'.   Melsom  and  G.   II.   Gri6Bn.     Improvements 
iting  in  tli.-  treatment  of  waste  or  scrap  material 

i  mifartiircd  from  rubber  and    textile  fabric  or  tin-  like    for 
luimins  the  rubber  therefrom.     Jan.  8. 

Conn. UK    SPECIFICATIONS    ACCEPTED. 

1900. 
;    i     -r     Refined  linseed-oil  putty.    Jan.  1G. 

i'     \.  I!.  Steenstrtip.     Manufacture  of  substances 
ilar  to  india-rubber.     Dec.  31. 

XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 
Application. 

.1.  Wezel.     Improvements   in  the   preparation  of 
itute    for    animal    glue.      (Complete    Specification. 


1901. 


Complete  Specifications  Accepted. 
1900. 
<..    A.    Clowes.      Manufacture  and    treatment   of 

r>  .-.  28. 

,306.    0.    Sohill    ami     C.     Seilacher.      Apparatus     for 

lue,  gelatin,  and  the  like.     Jan.  9. 
'ill.  M.  Diet  rich  and  A.  Langer.     Production  of  blood 
il  men.      Dec.  88. 

I    li.  Haddan.— From  E.  R.  Edson,  United  States. 
il  apparatus  for  making  gelatin.     Dec.  31. 

XV.— AGRICULTURE  and  MANURES. 

Application. 

1901. 

1.  1!.  llanleb.  A  method  for  producing  cultures  of 
.■roids  of  micro-organisms  of  the  leguminosso  and  the 
einent  forms  of  such  bacteroids  and  for  inoculating 
i  an  1  soils  with  micro-organisms.  Complete  Speeifica- 
10. 


Complete  Specification  Accepted. 
1900. 
9,57  I-  J.  Hughes,     Rasic  superphosphate.    Jan.  16. 

XYL— SUGARS,  STARCHES,  and  GUMS,  Etc. 

Applications. 
,1 56.  J.  RobinLanglois.    Improvements  in  and  relating 
.'  refilling  of  sugar.     Dec.  18. 

,41  J.  W.  I'.  Thompson. — From  H.  C.  P.  Geerligs  and 

'.makers,  .lava.     Improvements   in   the  process  of 

x  leting   sugar  from  beetroot  cane  sugar,  sorghum,  and 

ints.     Dec.  21. 

1,508.  J.  C.  F.  Lafeuille.     Improvements  in   apparatus 

moulding    and    centrifugal    treatment    of    sugar. 

Complete  Specification  Accepted. 

1900. 

H.  C.  Steffen.     Process  of  utilising  the  vapours  of 
rj  plants,  especially  sugar  factories.     Jan.  16. 

XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

,198.  H.  McPhail.     Improvements   in  and   relating  to 
tmentof  pot-ales,  wash  liquors,  sewage,  and  other 
p  ius  waste  or  bye-products.     Dec.  19. 

E.  S.  Heaven.     Improvements   in   the  process  of 
malt,  hops,  and  other  substances,  and   apparatus 
Dec.  27. 


40.  J.   II,  Brodrick.     Improvements   in  compounds  and 
processes  for  making  home-made  wines.     Jan.  I. 

377.   A.   Meyer.     Improvements   in  vessels   for  mashing 
and  fermenting  purposes.     Jan.  7. 

735.  .1.  Hfaton.     Improved  sparger.     Complete  Spi     6 
ration.     Jan.  11. 

742.  (I.  E.  Nycander.     Improvements  in   or   connected 
with  the  manufacture  of  distillers'  \  east.     Jan.  II. 

Complete  Specification  Accepted. 
1899. 
25,418.  M.  P.  Hatschek.     Manufacture  of  baker>'  yeast. 
Dec.  28. 


XVIII.— FOODS,  SANITATION,  Etc.,  and 

DISINFECTANTS. 

Applications. 

A. — Foods. 

23,377.  P.  Mongiraud  and  H.  Labranche.  New  or 
improved  apparatus  for  the  sterilisation  and  aseptic  transfer 
or  storage  of  milk.     Dec.  2 1 . 

23,893.  R.  Hengster.herg.  Improvements  in  the  pre- 
servation and  sterilisation  of  food  products  and  other 
substances  of  all  kinds.     Complete  Specification.     Dec.  31. 

1901. 

647.  A.  Sauer.  Process  fur  producing  a  milk  preserva- 
tive affording  a  rich  milk  similar  to  mother's  milk.  Com- 
plete Specification.     Jan.  10. 

75.").  S.  Szekely  and  E.  Kovacs.  An  improved  process 
for  the  separation  of  milk  into  casein  and  whey.  Complete 
Specification.     Jan.  11.. 

B. — Sanitation. 

23,198.  H.  McPhail.     See  Class  XVII. 

23,412.  D.  Cameron,  F.  J.  Commin,  and  A.  J.  Martin. 
Improvements  in  apparatus  for  purifying  sewage  and  other 
liquids.     Dec.  21. 

23,765.  W.  Young  and  S.  Glover.  Improvements  in 
methods  and  apparatus  for  the  treatment  of  coal,  town 
refuse,  and  similar  substances,  in  producing  heating  oases 
therefrom,  also  by-products  when  desirable.     Dec.  29. 

1901. 
30.  G.  D.  Wild.     Improvements   in  means   or  apparatus 
for  use  in  the  treatment  of  sewage  and  like   liquid  refuse. 
Jan.  1. 

497.  R.  Orchard  and  C.  E.  Fox.  Improvements  in  and 
relating  to  the  purification  or  sterilisation  of  water.     Jan.  8. 

517.  F.  Candy.  Improvements  in  the  treatment  of 
sewage  and  other  polluted  liquids,  and  in  apparatus  for 
use  in  connection  therewith.     Jan.  8. 

607.  C.  N.  Russell.  Improved  treatment  and  utilisation 
of  house  refuse.     Jan.  9. 

C. — Disinfectants. 

1901. 

508.  A.  Strandh.  An  improved  disinfectant  eompcuud 
known  as  "Lettubrin."     Jau.  8. 

Complete  Specifications  Accepted. 

B. — Sanitation. 
1900. 
3036.  E.  Springhorn.     Precipitation  of  sewage.     Jan.  16. 
5607.  G.  Green.     Apparatus  for  filtering  and  purifying 
water.     Jan.  16. 

17,071.  J.   F.    Lester   and   L.    A.  Dean.     Furnaces    for 
burning  garbage,   night-soil,   and    other    refuse   material 
Dec.  28. 

C. — Dis  infectan  ts. 
19,569.  R.  P.  Kuhn.    Formaldehyde  genera  tors,    Jan.  16. 
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XIX.— PAPER,  PASTEBOARD.  Etc. 
Applications. 
I    1>.  N.  Bertram  and  S.  Milne,     Improvements  in 
ami  relating  to  strainers  for  treating  pulp.     Dec.  21. 
16.    »■   Mit.  hell.    Set  Class  \ . 

94,716.  E.    W.    Barker.— From    H.   G.   Stripe,    United 
-      Improvements  in  bordering  note  paper.     Dec.  2$. 

1901. 

249.  F.  Hilling.  Improvements  in  connection  with  the 
manufacture  of  paper.     Jan.  I. 

W.  II.  Caldwell.     Improvements  in  the  manufac- 
ture of  paper  pulp.     Jan.  8. 

y.\6.  I,.  Joseph.  A  supplementary  process  fir  the 
manufacture  of  waterproof  and  airtight  paper  impervious 
■  i  fat  and  with  glazed  surface.    Jan,  s. 

530.  L.  H.  A.  von  Giese.  Process  of  ami  means  for 
rendering  non  transparent  or  opaque  paper  temporarily 
transparent     Complete  Specification.    Jan.  10. 


XX. -FIXE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  and  EXTRACTS. 

APPLICATIONS. 

33,419.  K.  B.  Bausford.— From  L.  Cassella  and  Co., 
Germany.     See  Class  IV. 

7  0.  Imray.  —  From  The  Farbweike  vormals 
Meister,  Lucius  und  Briining,  Germany.  Manufacture  of 
neutral  soluble  silver  compounds.     Dec.  22. 

23,727.  C.  Moureu.  Manufacture  of  useful  products 
from  heptine  and  octine.     Dec.  28. 

1901. 

2? 4.  A.  Zimmermann. — From  The  Chemische  Fabrik 
auf  Actien  vormals  E.  Schering,  Germany.  The  manu- 
facture of  oitho-oxycarbonic  acids.     Jan.  4. 

.r)26.  G.  W.  Johnson. — From  C.  F.  Boehringer  und 
Soehne,  Germany.  Improvements  in  the  manufacture  or 
production  of  bomologues  of  xanthin.  Complete  Speci- 
fication.    Jau.  8. 

Complete  Specification  Accepted. 

1900. 

">30.  H.  E.  Newton. — From  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  Manufacture  or  production 
of  ehloro-carbonic  ethers,  and  compounds  therefrom. 
Dec.  28. 


33,064.  J. 

in  matches. 
23,2.1 2.   P. 


XXII.— EXPLOSIVES,  MATCHES,  Eto. 
Applications. 
Ramsden  and  W.   R.   Hirst.     Improvemi 


Dee.  17. 

M.  Justice. — From   The  International  Suv 
less  Powder  and   Dynamite  Company,  I'nited  States. 
provements   in   smokeless   powder  in  the  process  of  mi 
factoring  the  same  and  in  apparatus   therefor.     Coni| 
Specification.     Dec.  19. 

23,414.  J.  vou  Eomocki. — From  \V.  Tettei,  Genu 
Improvements  in  the  manufacture  of  lucifer  mate 
Dec.  21. 

1901. 

201.  S.  I!.  Earle.  Improvements  in  or  relating 
explosives  or  explosive  compounds.     Jau.  3. 

Complete  Specifications  Accepted. 
1899. 
23,853.  F.  A.  Ludlow.     Fog  signals.     Dec.  31. 

1900. 

214.  A.  C.  Girard.     Improvements  in  or  relating  to  jj 
manufacture  of  explosives.     Jan.  9. 

1323.  F.  Bale.  Manufacture  and  production  of  mat 
and  in  the  substances  aud  processes  employed  the 
Dec.  28. 

XXIII.— ANALYTICAL  CHEMISTRY. 
Application. 

23,737.  J.  Waring.  Process  of  gaging  high 
Filed  Dec.  28.  Date  applied  for  June  4,  1900,  be 
of  application  in  United  States. 

Complete  Specifications  Accepted. 
1900. 
618.    J.   Y.   Johnson.  —  From    The    Chemische  1 
vormals  Goldenberg,  Geromont  and  Co..  Germany.    .V 
facture  or  production  of  materials  with  platinum  Bni 
for    use    as    contact    substance    in    chemical    open 
Jan.  1G. 

4114.  A.  Denaeyer.  Process  for  chemically  agg 
ing  powdered  materials.     Jan.  9. 

PATENT  UNCLASSIFIABLE. 
Complete  Specification  Accepted. 
1900. 
4676.  M.    Otto.      Product   obtained  by  the   soli 
ozone  in  petroleum.     Jan.  9. 
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J.  C.  Richardson XI. 

F.  W.  Renaut . . .  .Patent  List. 

G.  H.  Robertson XI. 

<z™-s*i«>T {I^vII-: 

R.  Sandon II. 

H.  H.  B.  Shepherd IX. 

J.  Shields,  D.Sc.,)  ■»., 

Ph.D ; XI- 

A.  Shonk Gen.  Chem. 

W.P.Skertchley^Xn.^ 

E.  Sonstadt III.,  VII.,  X. 

A.  L.  Stern,  D.Sc XVIT, 

E.  Howard  Tripp,1)  III.,  VII.. 
Ph.D ..'.}      XVI. 

C.  Otto  Weber,  1  ,„    „TIT 
Ph.D j  Iv-  XIII. 

L.  J.  de  Whalley,  B.Sc. .  .XVI. 

E.  W.  Wheelwright,  >  „„.. 

Ph.D .?...]  X*11- 

A.  Wingham X. 

Joseph  T.  Wood XIV. 

A.  C.  Wright,   )  IV.,  XVIII., 
B.Sc.,M.A...  j        XX. 
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lilirrpool  Nation. 

ru-t-i  ur.Smethua. 

Committee : 


Pi-rev  Bate- 
A.  Carey. 
But* 

Herbert  K.  Davies. 
D.  Herman. 

Bon.  Treasu  ■;  r :  V7.  P.  Thompson. 

Hon.  Locat  St-retary  : 

T.  Lewis  Bailey,  University  College,  Liverpool 


Charles  A.  Kohn. 

E.  K.  Muspratt. 

Mai  Muspratt, 

E.  Rhodes. 

W.  Collingwood  Williams. 


38ION  1900    l'-«'i. 

••lurch  STth.  IihiI  : —  .    _ 

r.,y.    "The  Rate  o!   Dissolution  of  Iron  in  Hydro- 
chloric Acid."  „   ,     .      ,, 

i  rcy  and  others.    "  The  Action  ol  Reducing  Gases 
-    pbocyanides."  , 

84th.   1901.— Discussion   on   the   storage   and 
Tniii- 


Zonoon  £>rrtion. 


Chairman :  Otto  Hehner. 
rice-Chairman:  'Walter  F.  Reid. 


W.  G.  Blanden. 
J.  J.  Bowley. 

A.  C.  Chapman. 
H.  Hemingway. 
B.Grant  Hooper. 
D.  Lloyd  Howard. 
W.  J.  Leonard. 
R.  Messel. 


Committee : 

H.  de  Mosenthal. 

B.  E.  R.  Newland». 
Boverton  Redwood. 
Walter  F.  Reid. 

A.  Gordon  Salamon. 
F.  Napier  SuttOB. 

C.  T.  Tyrer. 


Hon.  Local  Secretary : 
A.  R.  Ling,  Laboratory,  2,  9t.  Dunstan's  Hill.  E.C, 


SESSION   1900—1901. 


Monday,    March  4th,   1901.— Discussion  on    the  Occurrence  and 
Deiec'.ion  of  Arsenic  in  Manufactured  Products. 


iHanrtKsrtrr  $ettfom 


Chairman:  Dr.  J.  Grossman  n. 
Vice-Cltairman :  Ivan  Levinstein. 
Committee : 
G.  H.  Bailey.  M.  J.  Langdoa. 

F.  II.  Bowman.  A.  K.  Miller. 

W.Brown.  H.  Porter. 

J.  Craven.  A.  B 

W.  Ileys.  F.  Bcudder. 

i.  M.  Irving.  Sir  Thos.  Wardlc. 

Bon.  Local  Secretary : 
J.  Carter  Bell,  The  CUD,  Higher  Broughton,  Manchester. 


fietorasftle  #ertfoiu 


Chairman  i  N.  II.  Martin. 

Vice-Chairman :  F.  S.  Newall. 

Committee : 


A.  Allhusen. 
P.  V.  Bedson. 
';.  T.  France. 
T.  W.  Hogg. 
II.  Louis. 
II.  B,  I'attinaon. 


John  Pattinson. 
W.  W.  Proctor. 
W.  L.  Rcnnoldson. 
G.  Sissou. 
J.  E.  Stead. 
J.  K.  Stock. 


H'<n.  Local  Secretary  and  Treasurer i 
F.  C.  Garrett,  Durham  College  of  Science,  Newcastle-on-Tyne. 


^fiu  ®ovk  dettfoit* 


Chairman:  Clifford  Richardson. 
Vice-chairman:  V.  Coblentz. 
Committee: 
C.  F.  Chandler.  R.  W.  Moore. 

L.  Fade.  T.  J.  Parker. 

B.  B.  Goldsmith.  R.  C.  Schiipphaus. 

J.Hartford.  T.  B.  Stillmau. 

J.  Hasslacber.  G.  N.  Williamson. 

E.  G.  Love.  D.  Woodman. 

G.  H.  May. 

Bon.  Treasurer :  R.  C.  Woodcock. 

Bon.  Local  Stcretary  : 

H.  Schweitzer,  40,  Stone  Street,  New  York,  U.S.A. 


^otttnffbam  drrtfon* 

Chairman :  F.  Stanley  Kipping. 
Vice-CJiairman :  3.  O'Sullivan. 


Committee : 


L.  Archbutt. 
S.  F.  Burford. 
F.  J.  R.  Carulla. 
R.  M.  Caven. 
W.  Scott  Herriot. 
J.  M.  C.  Paton. 

Bon.  Treasurer  :  S.  J.  Pentecost. 
Bon.  Local  Secretary : 
3.  T.  Wood,  29,  Musters  Road,  West  Bridgford,  Nottingham. 


A.  L.  Stern. 
J.  J.  Sudborougb. 
S.  Trotman. 
G.  J.  Ward. 
J.  White. 


£>rotttssf)  dritiam 


Chairman :  Sir  Robt.  Pullar. 
Vice-Chairman  :  W.  Frew. 


W.  Carrick  Anderson. 
E.  M.  Bailey. 
G.  T.  Beilby. 
H.  Bumby. 
J.  Christie. 
W.  J.  Chrystal. 
John  Clark. 
C.  J.  Ellis. 


Committee : 

W.  Foul  is. 

G.  G.  Henderson, 

Robt.  Irvine. 

D.  S.  Jerdau. 

A.  D.  Ker. 

J.  G.  F.  Lowson. 

J.  McCulloch. 

J.  B.  Readman, 


Bon.  Secretary  and  Treasurer: 

Thomas  Gray,  c  o  John  T.  Tannahill,  II.  Most  George  Street 
Glasgow. 


SESSION  1900—1901. 


Tuesday,  March  5th,  1901  :— 

Dr.  Win.  Frew.    "  The  Endowment  of  Technical  R< 
I>r.   Mm.    Frew.     -The  Valuation  ol  Barleys  for  Brewing' 
Distilling." 


f^orfesifjire  tertian* 

Chairman :  George  Ward. 
Vice-Chairman :  3.  3.  Hummel. 


Committee: 


3.  E.  Bedford. 
H.  K.  Burnett. 
A.  W.  Cooke. 
T.  Fairley. 
W.  M.  Gardner. 
H.  Grandage. 


Edw.  Halliwell. 
S.  G.  Rawson. 
G.  W.  Slatter. 
A.  Smithells. 
A.  Turnbull. 
Thorp  Whilaker. 


Bon.  Local  Secretary  and  Treasurer : 

H.  R.  Procter,  The  Yorkshire  College,  Leeds. 

Bon.  Assistant  Secretary :  A.  Turnbull. 
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NOTICES. 


A\m  u    General  Meeting. 

initial  ( leiurul  Meeting  will  be  held  in  Glasgow .  mi 
ednesday,  Juh  24th,and  following  days.  Full  particulars 
II  appear  in  a  subsequent  issue. 


Changes  of  Address. 

When  notifying  new  addresses,  members  are  requested  to 

m  distinctly,  and  state  whether  they  are  temporary 

permanent.      Multiplication  of  addresses  is  also  to  be 

aided  as  tending  to  create  confusion.      When  sending 

bseriptions,  the  use  of  the  form  attached  to  the  application 

Ips  in  the  verification   of  addresses,  on  which   the  safe 

i  the  Journal  depends. 


1ST  OF  MEMBERS  ELECTED   22nd  FEBRUARY  1901. 

G.  I...  c  o  Electric  Storage  Battery  Co.,  19th   Street 

and   Allegheny    Avenue,    Philadelphia,    Pa.,    U.S.A., 

(  hemical  Engineer. 
ewer,  Dr.  C.  E.,  Wake  Forest,  N.C.,  U.S.A.,  Professor  of 

Chemistry. 
imp,  J.  M.,  c'o  Carnegie  Steel  Co.,  Duquesne,  Pa.,  U.S. A ., 

Chemist, 
luniberlain,   G.   E.,   e  o    Glucose     Sugar    Refining    Co., 

Rockford,  111.,  U.S.A.,  Chemist, 
illey,  Bernard  G.,  c  o  American   Smelting  and  Refining 

Co.,  Argentine,  Kansas,  I  .S.A.,  Assayer  and  Chemist. 
iehl,   Oscar    C,   c'o    Parke,     Davis,    and   Co.,   Detroit, 

Mich.,  U.S.A.,  Chemist  (Biological  Department). 

Idy,  W.  Clifton,  c  o  American  Beet  Sugar  Co.,  Norfolk, 

"Neb.,  U.S.A.,  Chemist. 

i,  Dr.  W.  11.,  Georgia  School  of  Technology,  Atlanta, 

Ga.,  U.S.A.,  Professor  of  Chemistry. 
igen,  Dr.   Peter  J.,  41,  John   Street,   New   York   City, 

U.S.A.,  Physician  and  Chemist, 
'iroster,  Arthur,  Highfield  House,  Steven  Street,  Stretford, 

Manchester,  Chemist, 
ance,    G.    Herbert,   Water    Lane   Dyeworks,   Bradford, 

Yorks,  Dyer, 
illivan,  Frank  B.,  56,  Prospect  Place,  Brooklyn,  N.Y., 

,  Chemist, 
ilpin,  Harry  T.,   1014,  Sixth  Avenue,  New   York    City, 

U.S.A.,  Chemist, 
iss,  Jas.   Kelly,   717,  Spruce  Street,    Philadelphia,    Pa., 

I.S.A.,  Dyer, 
aimell,   G.    H.,  4,   Lindsay  Place,   George   IV.   Bridge, 

Edinburgh,  Analytical  Chemist. 


Candidates  for  Election. 

In  the  Journal  for  October  1900  will  be  found  a  Nomina- 
>n  Form  and  Prospectus  for  the  use  of  those  members 
10  have  a  candidate  for  election  to  propose.  Please  keep 
r  use  in  case  of  need. 


Authors  of  communications  read  before  the  Society,  or 
y  of  its  Local  Sections,  are  requested  to  take  notice  that 
der  Rule  43  of  the  Bye-laws  the  Society  has  the  right  of 
ioritj  of  publication  for  three  months  of  all  such  papers, 
fringcniciit  of  this  Bye-law  renders  papers  liable  to  be 
jectM  by  the  Publication  Committee,  or  ordered  to  be 
stracted  for  the  Journal,  in  which  case  no  reprints  can 
furnished  to  the  author. 


Gent,  Percy  W.,  ",:,,   Gower  Street,    London,  W.C.,    but 

lytieal  l  Ihemist. 
Goodchild,  .1.  Herbert,  St.  John  del  Hey  Mining   Co.,  Villa 

Nova  do  Lima,  Minas,  Brazil,  Assayer. 
Hardcastle,  G.  Fred.,  9,  Newtown  Street,  Leicester,  Teacher 

of  Science  and  Technology. 
Highley,  Arnold,  20,  Spotland  Road,  Rochdale,  Chemist. 
Hodgson,   H.   McA.,   51,   Holly   Bank,    Blackford    Brow, 

Whitefield,  Manchester,  Chemist  and  Colourist. 
Hollick,  Herbert,  c/o  General  Chemical  Co.,  Camden,  N.J., 

U.S.A.,  Works  Manager. 
[sakovics,    Alois   von,   4J9.  East    121st   Street,   New  York 

City,  U.S.A.,  Manufacturing  Chemist. 
Jackson,  W.  B.,  Glengowan  Printworks,  Caldercruix,  N.B., 

Chemist. 
Kander,  Dr.  E.,  c/o  Merck  and  Co.,  University  Place,  New 

York  City,  I'.s  A.,  Chemist. 
Lawrence,    Alf.,    527,     Collins     Street,     Melbourne,     Vie.. 

Australia,  Editor  of  Australian  Leather  Journal. 
Lindsay,    Robt.     D.,    Busby   Printworks,    near    Glasgow, 

Chemist. 
Lippincott,  Warren  B.,  c/o  American  Smelting  and  Refining 

Co.,  Argentine,  Kansas,  U.S.A.,  Chemist. 

McEweD,  Duncan  C,  3,  Armadale  Place,  Greenock,  X.B., 

Metallurgical  Chemist. 
McFarlane,  Walter,  Sunnyside,  Mansewood,  Pollockshaws, 

Glasgow,  Printworks  Manager. 
Mathew,  W.  E.  B.  de  Vere,  13,   Orlando  Road,  Clapham 

Common,  S.W.,  Analytical  Chemist. 
Xeale,    Percy    R.,    13,   Priory    Place,    Doncaster,    Yorks, 

Chemical  Manufacturer. 
Odling,   Francis    J.,   Pox    314,    G.P.O.,   Melbourne,   Vic, 

Australia,  Mining  Engineer. 
Page,  Ralph   H.,  169,  MeDougall  Avenue,   Detroit,   Mich.. 

U.S.A.,  Chemist  (Solvay  Co.). 
Roberts,  H.   E.   U.,  9,  St.    James'   Street,    Bath,   Science 

Demonstrator. 
Rust,  Robt.  P..  c/o  Somerset  Chemical  Co.,  Bound  Brook, 

N.J.,  U.S.A.,  Chemist. 
Schneider,  Edw.  J.,  c/o  Union  Carbide  Co.,  Niagara  Falls, 

N.Y.,  U.S.A.,  Chemist. 
Schultze,  Win.,  102,  Academv  Street,  Jersey  City  Heights. 

N.J.,  U.S.A.,  Chemist. 
Seymour,  Harold  W.,The  Cascades,  Bonsall,  Matlock  Bath, 

Engineer  (Coke  and  By-Products). 

Sinnatt,  Frank  S.,  Glenside,  Church   Lane,   Moston,  Man- 
chester, Demonstrator  of  Chemistry. 

Skertchley,    Sydney  A.  R.,  27,   Rutland  Park,  Willesden 
Green,  N.W.,  Mining  Engineer. 

Smith,  J.  Cruickshauk,  30,  Davenport  Road,  Catl'ord,  S.E., 
Technical  Chemist. 

Smith,  H.  Sutcliffe,  Edward  Ripley  and  Son,  Ltd.,  Bowling 
Dyeworks,  Bradford,  Managing  Director. 

Stevenson,  M.  B.,   Morrison   ,md   Cass   Paper  Co.,  Tyrone, 
Blair  Co.,  Pa.,  U.S.A.,  Chemist. 

Taussig,  Emil,  26,  East  59th  Street,  New  York  ( lity,  U.S.A., 
President  (West  Disinfecting  Co.). 

Taylor,  John,  Grosvenor  Museum,  Chester,  Science  Master. 

Waite,    C.    Nelson,.  Cellulose    Products    Co.,    24,   Binford 
Street,  Bostou,  Mass  ,  U.S.A.,  Chemist. 

Walsh,  Lionel  O.  P.,  c/o  Burt,  Boulton,  and  Haywood,  Ltd., 
Prince  Regent's  Wharf,  Silvertown,  E.,  Chemist. 

Whitton,  Jas.  T.,  c/o  Nobel's  Explosives  Co.,  Ltd.,  Ardeer, 
Stevenston,  N.B.,  Chemist. 

Wilkins,  Albert  D.,  8,  Sprague  Avenue,  Bellevue  P.O.  Sta., 
Allegheny,  Pa.,  U.S.A.,  Chemist. 

Wbrden,   Edw.   C,   Celluloid   Zapon  Co.,  Milburn,   N.J., 
U.S.A.,  Analytical  Chemist. 

Yardley,    Prank,  c/o   Henry  Jutson   and   Sons,   Liverpool 
Street,  Birmingham,  Chemical  Manufacturer. 

li  2 
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MEMBERS  OMITTED  FROM  LIST. 
-    -         stick,  S.  rtiilip.  25.  Woodril  W-> 

Chemical  Engineer. 
1900.  Watkins.   Norman,   Box    "67,    Honolulu,   Hawaiian 

Islands.  Chemist. 

CHANGES  OF   ADDRESS. 
Alpers.  Win.  C,  45-47.  V.  ■  4  Street), 

New  York  City.  U.S.A. 
Atkinson,  J.  W.,        S         Maria;  Betteravia,  Cal., U.S.A. 
Baekeland.  Dr.  I...  l/o   Nepera   Park;  Snng  Bock, North 
Iway,  lookers,  N.Y  .  I    - 
.1.:   Journals  to  Fern  Bank,  Marsland   Road, 
-hire. 
Bibby,  Jno.,  1  o  Aintree  :  c  o  J.  Bibby  and  Sons,  Forniby 

Street,  Liverpool. 
Bovtell,  N.   E..   lo   Hollow    Way:    144.    C.reenway   Boad, 

Kuneorn. 
Burkhardt.   l>r.   \.,  l/o  Antwerp:  e/o  Burkhardt  and   Co., 

Pforzheim.  Germany. 
Clowes.  G.    A.,  -         '->  :    Woodleigh,   Arundel    B 

-ibourne. 
..  C.  D-,  1  o  Norway:  Radford  House,   Home  Park 
Boad,  Saltash,  Cornwall. 
Edwards,  H.  W.,  1  o  Keswick  ;  c  o  Southern  Smelting  Co., 
.  .  1     -  A 
,1.  1  o  Holloway  :  34,  Jewry  Street,  Aldgate.  E.C. 
H..  l/o  Bradford  :  Boyd  House.  Brighonse,  near 
Leeds. 
Orav.  Dr.  Thos. ;  all  communications  to  c/o  J.  T.  Tannahill, 

"44.  We?:         -_    Street,  I      sgow. 
Guttmann,   O. :    all    eommuuieations   to    12,   Mark    Lane, 
London,  EC,  Consultins  Chemical  Engineer.  M.  Inst. 
OB. 
Haddock,  A.  G. ;    Journals  to   Lynwood  House,  Norman 

Boad,  Runcorn. 
Halstead.  Jno.  F...   lo   Bradford:    7.    Bath    Street,   Elland, 

Yorks. 
Hennin.  Alphonse.  1  o  United  .States  ;  Portoferraio,  Elba, 

Italy. 
Hersev,  Milton  L..  l/o  St.  Sacrament  Street ;  146,  St.  James" 

i,  Montreal.  Canada. 
Jenks.    B.    I...  l/o    Imperial   Institute:    89.    Bartholomew 

•  .  London.  B.C. 

Kerr,  Saral.  T. :  Journals  to  516,  North  Delaware  Avenue, 

Philadelphia,  Pa.,  U.S.A. 
Lamb,  O.  B.,  1  0 Carmine  street;  35'".  West  22nd  Street, 

*  York  City,  U.S.A. 

LamlKirn,  L.  1.1 , 1  o  West  19tb  Street ;   10S,  Fnlton  Street, 

New  Yotk  City,  U.S.A. 
Lonias.   T.,  1  0  Selborne  Place;  3,  Selborne  Villas,  Mine- 
head,  rin  Taunton. 
Lord.  J.  LI.,  lo  Rawtenstall :  S3,  Park   View.  Elton,  Bury, 

Lancashire. 
Lo  -o  Mauritius;  c'o  T.  and  W.  A.  Mil 

Queen  Street,  Edinburgh. 

12th  Street;  Vernon  Street, Oakland, 
I    S.A. 
Peckbam,  S.  F.,  l/o  Brooklvu  ;  Room  104.  280,  Broadwav, 

City.l    S.A. 
Pinto-Ler  Lisbon;    c       W     B.    Hardwick,    J3, 

Batavia  Buildings,  Hacking  Hey,  Liverpool. 
Pollitt,  R.  B.,  l/o  Cape  Town  ;   De  Bi  en  Explosives  Works, 

-       li  Africa. 
Fropach,  C. ;  Journals  to  189,  East  Kinzic  Street,  Chicago, 

m.,  i.s.a. 

Raegener,  L.  C,  lo2:":   141,  Broadwav.  New  York   Citv, 

-  A. 
Ripley,  H.,  1  o  Bradford  ;  Donabate,  Cheltenham. 
Robert-on,   And.  J.,  l/o   South   21  >t    Street;   Williamsburg 
Avenue,  Richmond,  Ya.,  1 


Holler.  H.   C.  ;  Journals  to  P.t ».   Box   66,   Roselk 

C.s  A 
Sanderson,    Jno..   l/o    United    States:    4.   Lancaster  Ro*. 

Rclsizc  '."ark.  N.W. 
Schniewind,  Dr.   F..  1  0  Wall   Street  :  277.  Broadw.. 

York  City,  USA 
Shephetd.  R.  des   F.,   l/o   Handforth;    6,  Coltmar. 

Hull. 
Shishkoff.  W.  A..  I  o  Ekaterinburg ;   retain  Journals  ut; 

further  notice. 
Smithson,  S.,  l/o   Dewsbury;  Bright's  Cottage.  Heckmoa 

wike.  Yorks. 
Statham,  N.,  1  0  Prescot :  ( 'redito  Industrial  Gijone- 

Spain. 
Stcuart,  D.   R. :  all   communications  to    Osborne  Colt*. 

Broxburn,  West  Lothian.  N.B. 
Symes.    Dr.   W.   H.,  Christchurch,   N.Z. ;    retain  Jourr. 

until  further  notice. 
Ta\lor,  Walter,  1  o  Heywood  ;  20,   Canning  Street,  B«r 

Lancashire. 
Terry.   Hubert   L.,   lo   14:    3,   Herbert   Street.  Moss  Sic 

Manchester. 
Thomsen.  A.  I.  .  1  o  New  Y'ork  ;  33,  South  Hollid;. 

Baltimore.  Md..  L "S.A. 
Uhlig.   C.  E..   l/o  46  ;  48.  Barclay  Street.   New   Y01 

U.S.A. 
Whitaker,   H.    T...   l/o    Tneed    River:    Harwood 

Clarence  River,  N.S.W. 
Wrampelmeier,  T.  J.,  l/o  Appraisers' Building;  222,  Sanaa 

Street,  San  Francisco,  Cal.,  L'.S  A. 
Wyld,  Jno.,  l/o  North  Avenue  ;  The  Avenue,  Lidgt 

Boundhav,  Leeds. 
Y'oshitake,   E.,   l/o   Leeds:    c/o  Japanese  Legation 

prinzen-Ufer  30,  Berlin,  N.W. 

CHANGE   OF   ADDRESS   REQUIRED. 
Grime.  J. ;  1  o  Rosebank  Cottage.  Busby,  near  Glasgow. 

France,  H.  C.  D..  s.  Vicarage  Boad,  Edgbaston,   1 

ham.     Feb.  13. 
Parsons,  C.  Chauncev,  43.  Sedgwick  Street,  Brooklyn,  > 

U.S.A.     Jan.  16. 

libfrpool  ef^rrtioti. 

Minting  held  at  University  College,  Liverpool,  M 
Wednesday,  January  30th,  1901. 


MB.    C.    LOXGUET    BIGGIN'S    IX    THE    CHA1K. 


THE  DECOMPOSITION  OF  CHLOR1D:  : 
IGNITH  IN  WITH  ORGANIC  MATTER. 

by   hei:bekt  E.   DAVIES,   SI..V..,  B.SC. 

It  is  a  well-established  fact  that  there  is  a  loss 
when   organic  matter  containing  chlorides  is  ignited, 
iu  consequence  the  estimation  of  chlorides  in  s 
as    plant-products,   animal   excreta,   &c,   is   not   an  < 
matter,  and  the  results  obtained  are  generally  looked  I 
with  suspicion.      From  time  to  time  processes  have  1 

...      I  with  the  object  of  preventing  this   loss,  bui 
shall   show,  they  are   not   very   satisfactory,  and  in  1 
cases  they  do  not  take  into  account  the  conditions  ni  ' 
which  the  loss  occurs.      So  far  as  I   can  find. 
been  no  systematic  investigation  into  the  subject,  an* 
light  has  been  thrown  upon  the  amount   of  the  lost  u:  ■ 
varying  conditions  and  with   various  substances,  so  1 
encouraged  to  lay  before  you  the  results  obtained  iaa  K ' 
of  experiments  made  in  the  hope  of  obtaining  som 
,   information. 
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My  attention  m  drawn  to  the  matter  in  the  folio 

-    occur   from   time  to   time   in   which   it   is  of 
oDsiderable  oonunewial   importance   to    decide    wl 

-u-.-s  in  a  ship's  cargo  have  been  damaged  bj  *  a 

i  iter  or  fre-h  water,  and  in  such  cases  the  presence  of 

.Hlium  chloride  in  excess  of  that  normally  present  in  the 

;i  question  is  very  conclusive  evidence  of  sea- 

itet    damage,   and   the   amount  of  chlorine   present   is 

first  point  to  receive  attention.     Sometimes  it 

wash  the  substance  with  distilled  water  and 

the  chlorine  directly  in  the  washings,  and  compare 

with  that  obtained  by  washing  the  same  substance  in  the 

ndaraaged  state.       Hut   obviously   this  is  not  possible  in 

le  case  of  such  things  as  sugar,  flour,  molasses,  &c  ,  and 

•   we  are  compelled  to  ignite  the  substance 

th  all  possible  care,  and  estimate  the  chlorine   in    the  ash. 

uion   the  results  are  sometii 

taking  into   account   the  evidence  obtained  by 

orking  on  other  Tines,  that  after  a  series  of  such  c 

ite  a  little  more  fully. 

"•'or  the  first  series  of  experiments   sugar    was   chosen    as 

uric  matter   to  be  used,  because  in  the  form   of 

■  1  lump  sugar  it  is  a   very  pure   substance,  constant 

composition  and   practically  free  from   chlorides ;    that 

liich  was  used  containing  not   more  than  0-001  per  cent. 

ill.     Throughout  the  experiments   grain   weights    were 

ed,  because,  having  started  with  100  grains  of  organic 

alter  as   a  convenient   quantity,  I    continued  to   use  the 

me  weights  throughout. 

In  ead  grains  of  sugar  were  taken,  and   the 

It  to  be  added  was  dissolved  in  25  c.c.  of  water  so  as  to 
ing  the  sail  and  sugar  into  intimate  association.  The  mix- 
-  evaporated  to  dryness  on  a  sand  bath  in  a  large 
■  tintim  dish,  and  ignited  in  a  muffle  at  the  lowest  possible 
.1  heat — an  operation  taking  about  20  minutes.  A  small 
.unity  of  carbon  generally  remains  unbiirnt  under  these 
nditions,  hut  alter  extracting  with  water  the  remaining 
rbon  readily  burns,  and  the  ash  can  again  be  extracted, 
iugh  it  ha<  been  found  by  experience  that  all  the 
loride  is  removed  by  the  first  extraction.  The  chlorine 
then  estimated  volumetrically  in  the  usual  way  with  a 
ndard  AgNOj  solution  and  potassium  chromate. 
Experiments  were  first  made  to  find  whether  any  of  the 
t  is  lost  when  heated  by  itself,  so  various  quantities 
solved  in  S5  C.C.  of  water,  evaporated  to  dryness, 
d  heated  in  a  muffle  for  20  minutes,  the  chlorine 
ng  estimated,  with  the  following  results  (all  in 
tins) :  — 


CI  taken  . 
.  CI  found . 


0-05 

01 

0-2 

li'i'tM 

ooo ; 

o-i 

019 

04 

o-t 


Then  a  series  was   made  using  100  grains  of   sugar  with 
wing  quantities  of  NaCI:  — 


005 

ad 

0-004 

i 06 

n  found "35 


• 

0009^ 

o-oos' 

II-.  .Js) 

0030J 

04 

O'lST) 
0-187 
0-189J 


n-.i 
0-23 


>ther  substances  were  then  used  instead  of  sugar,  the 
t  being  added,  as  before,  dissolved  in  2.5  cc.  of  water, 
st   100  "rains   of  Swedish   filter  paper  were  taken,  the 

of  which  contained  only  a   trace  of  chlorine,  for  which 

wance  was  made. 


0-8 

051 


1 

0-717 
0-7t>; 


1-5 
113 


iCl  taken  . 


0-4 
0-2t 


0-6 

U-4-2 


starch   was   also  used,  correction   being  made  for 
t  chlorine  U  und  in  the  ash. 


0-4 

017 


0-4 

0-18 


As  all  these  substances  are  somewhat  similar,  experi- 
ments were  mad.-  using  cinch. mine  as  the  organic  matter. 
Tins  gave  only  a  trace  of  ash  free  from  chlorine. 
100  grains  of  cinchonine  were  us-ed. 


taken  . 
NaCI  found  . 


01 
0-005 


0-5 
0  12 


The  loss  is  somewhat  greater  than  with  the  other 
substances. 

l;  fore  leaving  this  part  of  the  subject  a  few  experiments 
were  made  to  find  whether  the  proportion  of  organic 
matter  present  has  much  influence  on  the  loss,  so  50  grains 
of  sugar  were  taken  instead  of  100,  with  the  following 
results :  — 


NaCI  taken 

ill 

o-oi 

0-26j 

Showing  that  the  loss   depends    rather    on    the    abso 
amount  of  salt  present  than  on  the   relative   amount  of  salt 
and  organic  matter. 

Experiments  were  next  made  to  find  whether  other 
chlorides  are  decomposed  to  the  same  extent.  First, 
barium  chloride  was  used  with  100  grains  of  sugar,  and 
gave  as  follows  : — 


0-15 

0-115 

0-25 
018 

0-38 

This  is  rather  a  smaller  loss  than  with  a  quantity  of 
lit  lining  the  same  amount  of  chlorine. 

(  alcium  chloride  was  next  used.  Solutions  of  calcium 
chloride  were  made  up  and  the  amount  of  chlorine 
estimated.  <  IrJ  evaporating  25  c.c.  to  dryness  and  igniting, 
it  was  found  that  there  is  always  a  slight  los6  of  chlorine, 
as  might  be  expected  ;  but  with  the  same  solution  the  loss 
appears  to  be  constant,  and  the  figure  found  after  thus 
igniting  was  taken  as  representing  the  amouut  of  chlorine 
used.  When  these  solutions  were  added  to  100  grains  of 
sugar  and  ignited  in  the  usual  way,  it  was  found  that  there 
is  an  enormous  loss  of  chlorine. 


Chlorine  taken . 
Chlorine  found 


0-12 
0-005 


0-17 

0-006 


3  62 
191 


Solutions  of  magnesium  chloride  were  prepared  con- 
taining, in  25  c.c,  0-1  grain  of  chlorine  and  0-5  grain  of 
chlorine.  As  might  be  expected,  the  chlorine  was 
practically  all  lost  when  the  solution  was  evaporated  to 
dryness  and  ignited,  the  quantities  found  being  respeetivelv 
0-002  and  0-009,  and  on  igniting  with  sugar  a  similar  result 
was  obtained. 

Having  thus  shown  that  chlorine  is  lost,  whatever  the 
base  in  combination  with  it  may  be,  experiments  were 
made  to  determine  whether  the  chloride  as  a  whole  is  volati- 
lised or  whether  there  is  a  decomposition,  the  chlorine 
going  off,  leaving  the  base.  If  the  latter  be  true,  there  will 
be  an  increase  of  alkalinity  in  the  case  of  sodium  ehlo-ide 
corresponding  to  the  loss  of  chlorine.  Various  quantities 
of  NaCI  were  ignited  with  100  grains  of  sugar,  and  the 
alkalinity  of  the  residue  determined  with  decinormal  acid 
and  methvl  orange. 


NaCI  taken 0'05 

Alkalinity  as  Na^U  0"018 

Corresponding  to*  NaCI 0  •  OS  4 

NaCI  found 0006 

XaCl  calculated  from  alka-  0"03 
Unity    +    XaCl      actuallv 
found. 


This   shows  that  probably  all  the   loss  falls   on  the  acid 
radicle,  and  that  no  base  is  lost. 
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lentioned    above,    various     methods     have     been 

prevent    this   loss  of   chlorine.     One  of  these 

thai  the  sul  treated  with  an  equal  volume 

1.  solution  of  calcium  nitrate, and,  after  drying, 

SeutU    incinerated.     On    trying    this,    it    is    found    that 

generally  the  mass  burns  with  explosive  violence,  scattering 

the  materia]   about,  and   in    any   ease  the   chlorine  is  still 

lost     Other  methods  proceed  on  the  assumption  that 

rs  while  the  carl  mass  first  formed 

is  Wing  burned  off,  and  direct  you  to  first  gently  incinerate 

I  then  treat  it  in  various  ways— for  example, 

with  all  solution  of   alkali— Life:  oil  the 

carbon.     This  method  was  also  tried  and  found  useless,  and 

_-  ition  showed  that  the  lo>s  occurs  during  the  initial 

and  not  at  all  during  the  final   stage  of  ignition.     To 

this,  lOOgrainsof  -u^ar  were  heated  alone  in  the  muffle 

until  :■  off   inflammable  gas,   and  only  a 

eopiou-  mass  of  carl. on  remained.     This    was  crushed,  and 

solution  added,  evaporated  to  dryness,  aud 

arrain  heated  in  the  muffle  until  the  carbon  wan   burnt.     In 

was   there  any  appreciable    loss   of  chlorim       -     - 

shown  by  the  following  results  : — 


NaOl  liken  . 
NaCl  found. 


01 
009 


0-5 

lilu 


NaCl  taken 

1 1-0 

■Hind 


Chlorim 
Chlorine  found. 


It  now   remained   to   find   some  satisfactory  method   of 
preventing  the  loss.     The  opinion  to   which  I  had  come 
during  the  course  of  the  work  is  that  under  the  influence  of 
jri  a  at  a  high  temperature,  hydrochloric   acid 
is  for-  >expei        its  were  made  of  drying  and  igniting 

the  mixture  in  an  atmosphere  devoid  of  oxygen;  but  the 
method  was  troublesome,  aud  nit  very  successful,  so  I  tried 
whether  adding  carbonate  of  soda  in  solutiou,  so  as  to  bring 
it  into  intimate  association  with  every  part  of  the  mass, 
would  retain  the  hydrochloric  acid.  This  method  seems  so 
simple  aud  obvious  that  I  feel  sure  it  must  have  been  tried 
before,  but  there  is  no  mention  of  it  in  any  of  the  books  I 
have  consulted.  The  quantity  of  Na._,C03  required  to  give 
the  best  re-nlts  was  first  determined  by  treating  100  grains 
of  sugar  with  0-5  grain  of  Nail  in  solution,  and,  after 
adding  various  quantities  of  Na,C03,  drying  aud  igniting  in 
the  usual  way.     The  results  obtained  were  : — 


This  showed  that  the  addition  of  5  per  cent,  of  Na.,C03  is  all 
that  is  required  ;  and  in  another  experiment,  using  O-  1  grain 
of  salt,  exactly  0"  1  gram  was  found  after  ignition. 

The  method  therefore  seems  to  be  all  that  can  he 
desired,  but  it  was  subjected  to  a  very  stringent  test  before 
I  was  satisfied,  because  I  thought  that  if  it  will  retain  the 
chlorine  of  magnesium  chloride  it  will  answer  under  any 
cireni  Two  solutions  of  magnesium  chloride-were 

prepared  in  which  the  chlorine  in  25  c.c.  was  found  to  be 
ii- 11  grain  and  0'46  grain  respectively.  The  usual 
experiment  was  made  with  100  grains  of  sugar  and  25  c.c. 
of  the  solution,  with  the  addition  of  5  grains  of  NaX'03. 
flu-  results  obtained  were  : — 


rice    with     0-5    grain    NaCl   aud    5   grains    Na.,COs    wa 
ignited.     The  results  obtained  were  : — 


e  

urn  rice  '  ii  •:.  NaCl 

■VijCO, 

100  lie;;  +  tl-5  NaCl  +  ;,V, 


Chlorine 
present, 


Chlorine 
found. 


Many  other  experiments  have  been  made,  with  equally 
satisfactory  results.  The  following  may  be  instauced 
because  it  shows  incidentally  how  the  method  affects  the 
determination  of  the  chlorine  naturally  present  in  an 
organic  sub- 

1  -ample  of  rice  was  taken,  and  in  every  case  100 
grains  were  ignited.  First  it  was  ignited  by  itself,  and  the 
chlorine  determined  in  the  ash.  Then  0-5  NaCl  (containing 
13  CI)  was  added  to  the  rice,  and  the  chlorine  deter- 
mined after  ignition.  Then  the  rice  was  ignited  after  the 
addition  of  5  grains   NajCt  >    in  solution,  and  finally  the 


0-309 


(VIKV, 

0-098 


It  will  be  agreed  that  these  results  are  very  satisfactory. 
To  sum  up.   therefore,  the   following  results  seem  to  b 
fairly  well  established:  — 

(1)  When  any  organic  matter  containing  chlorine  i 
ignited,  there  i-  a  loss  of  chlorine. 

(2)  The  percentage  of  loss  is  greatest  with  small  qu 

of   chlorides,  and   decreases    regularly  as    the   amount  o 
chlorides  increases. 

(3)  The  loss  occurs  during  the  early  stages  of  iguitioi 
aud  does  not  occur  during  the  combustion  of  the  carbon. 

(4)  The  loss  can  be  altogether  prevented  by  adtlin. 
before  ignition,  a  solution  containing  Na2C03  equivalent  t 
5  per  cent,  by  weight  of  the  organic  matter. 


I^Uirastlf;  £>f-rttoih 


Meeting  held  at  the  Durham  College  of  Science, 
on  Thursday,  January  SYst,  1901. 


MR.    X.    H.    M.IRTIX    IN    THE    CHAIR. 


The  Chairman  pointed  out  that  by  the  death  of  Lor 
Armstrong  the  Section  had  lost  one  of  its  oldest  member 
he  having  been  an  original  member  of  the  "  Newcast 
Chemical  Society,"  and  having  joined  the  Society  i 
Chemical  Industry  when  the  two  societies  amalgamate 
in  1883.  The  following  resolution  was  unani 
adopted : — "  That  this  Section  desires  to  place  on  recot 
it>  sense  of  the  loss  which  it  has  sustained  iu  the  deal 
of  Lord  Armstrong,  who  was  one  of  the  original  niembe 
of  the  '  Newcastle  Chemical  Society,'  and  who,  duri 
long  life,  used  his  splendid  talents  to  benefit  his  nativ 
city,  and  to  promote  the  welfare  and  success  of  the  varioi 
local  societies  with  which  he  was  connected." 

DU  PONT'S  NITROMETER. 

BY    G.    LUNGE. 

At  the  October  meeting  of  the  New  York  Section  of  t! 
Society  of  Chemical  Industry  (see  this  Journal,  Novemli' 
1900,  982),  Mr.  J.  R.  I'itman  gives  a  description  of  tl 
methods  for  testing  nitrie  aud  mixed  acids,  containii 
nothing  but  elementary  matter.  Just  to  cite  one  iustana 
the  author  issues  a  warning  against  measuring  the  aci' 
instead  of  weighing  them,  because  the  pipette  and  fla- 
may  be  inaccurately  graduated,  and  slight  errors  may  occ 
in  reading — as  if  a  chemist  who  needs  such  and  simii 
instructions  would  not  be  liable  to  other  mistaki 
weighing  the  acid — a  proceeding  which,  by  the  way, 
have  prescribed  in  all  my  own  publications  on  tb 
subject  1 

The  remainder  of  the  paper  is  equally  devoid  of  at 
interest  or  novelty  for  anybody  acquainted  with  the  oietho 
hitherto  in  use — in  particular  with  the  descriptions  givi 
in  my  various  publications,  which  I  have  every  reason  f 
believing  to  be  known  on  the  other  side  of  the  on 
to  which  Mr.  Pitmau  himself  makes  reference.  I  shou 
not  trouble  myself  or  the  Society  with  any  remarks  i 
this,  if  the  author  had  not  devoted  a  great  part  of  his  pap 
to  "  Du  Pout's  modification  of  Lunge's  nitrometer,"  as 
much  more  accurate  and  rapidly  working  instrument  th 
my  own — to  which  statement  I  must  take  decided  exeeptio 
If  anybody  chooses  to  call  it  a  "  modification"  when  u-ii 
a  bulb  of  250  c.c.  instead  of  150  c.c,  or  a  slightly  differe 
kind   of  stand,  he   has   a  right  to   do  so   for  his  privi 
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ratification.     1  tut  it  is  hardly  fair,  on  the  strength  of  such 
ad  other  equally  unimportant  changes,  to  proclaim  himself 

..■fun  ■  tin-  world  as  the  inventor  of  anew  instrument  to 

,,,-«    name  mus(   be  attached,  while  another  man 

ivedaU  and  every  one  of  the  original   ideas  in- 

orporated  in  that  apparatus,  ami  had  elaborated  it  into 

he  shape  in  which  hundreds   of  chemists  arc  using  it 

day. 

Prom  Mr.  Pitman's  description  nobody  would  guess  that 

Dii  Pool'    five-part  nitrometer"  (as opposed  to  "  Lunge's 

nro-part   nitrometer  ")  is  to  all   intents  and   purpe-e-  ubso- 

itely  identical  with  the  instrument  described  b\  myself  in 

ivolnmeter,"  and  gradually  improved  in  various 

IV-. ail  of  them  duly  published  in  the  "  Berliner  Berichte," 

of  the   Society  of  Chemical  Industry,"  ia 

.  •■  AJkalimakers'  Handbook,"  and  in  every   other  place 

lit  look  for  them.    There  are  differences 

.  a  few  details,  nunc  t^t'  which  i>   an  improvement  or  in 

atial.     The  assertion  that  by  these  "  uiodifica- 

ous  "  the  instrument  admits  of  more  accurate  and  rapid 

ork,  is  as  unfounded  as  it  is  unintelligible,  as  was  pointed 

'ill    Willcux  in   the  discussion   on   Pitman's   paper. 

uch  au  assertion  can  he   made   only   when  making  the 

itirely  inadmissible  comparison  betweena  "  five-part"  and 

two-part  "  instrument,  hoth  of  which.  a>  is  well  known, 

■iiucted   by  myself.     I   have  pointed  out  that  the 

■  1   two-part   instrument,  which  for  many   purposes  still 

tains  its  usefulness,  i-   much  less  adapted  for  the  analysis 

nitrates,  of  nitrocellulose,  of  nitric  acid,  and  other  cases 

here  large  quantities  of   nitric    oxide   are   given  off,  and  I 

vented  the  five-part  instrument  for  that  very  reason,  so 

at  Mr.  l)u  Pont   has  come    many  years  too  late   for  this. 

east  of  all  can.  he  be   credited  with   the   greater  accuracy 

id  -peed  aimed  at  and   attained  by  me,  and  that  by  the 

cntical  means. 

1  must  claim  a  short  space  to  notice  the  various 
modifications  "  introduced  by  Mr.  Du  1'ont.  By  en- 
rging  the  burette  and  generating  vessel  from  150  to 
10  c.c,  he  enables  us  to  increase  the  weight  of  the 
tuple  in  the  ratio  of  3:5.  But  this  involves  employing 
wider  graduated  tube;  in  fact,  in  his  instrument  this 
.mains  100  divisions  (4  per  cent,  nitrogen  divided  in 
against  500  divisions  in  the  ordinary  gasvolumeter 
'0  c.c.  in  1  10(0,  thus  giving  to  the  latter  an  advantage 
20  per  cent,  in  the  accuracy  of  reading.  I  had  taken 
re,  when  constructing  my  instrument,  to  go  to  the  ex- 
euic  limit  of  capacity  compatible  with  a  handy  length  of 
e  tube,  and  I  have  thus  attained  the  limit  of  accuracy 
leading.  Du  Pont  has  overshot  the  mark;  for  nothing 
gained  by  enlarging  the  capacity,  if  you  must  eularge 
e  width  of  the  burette,  as  you  are  compelled  to  do. 
Exactly  the  same  thing  has  happened  to  him  when 
dilating  the  tube  directly  for  percentages  of  nitrogen, 
hich  principle  is  not  even  his  invention,  but  mine.  By 
>ing  so  between  the  limits  of  10  and  14  per  cent.,  a 
u-tion  of  a  minute  is  saved  in  the  case  of  nitrocellulose, 
hich  is  again  lost  by  the  necessity  of  weighing  out  a 
instant  quantity  for  analysis ;  and  in  every  other  case,  , 
Uably  that  for  which  Pitman  recommends  Du  Pont's 
strunient,  the  calculation  becomes  decidedly  more  com-  ' 
icated  than  when  graduating  in  c.c.  I,  for  my  part,  when 
-t  describing  my  instrument,  pointed  out  and  practically 
■plied  the  division  in  other  parts  than  c.c.  for  special 
ses  ;  for  instance,  the  estimation  of  nitrogen  in  elementary 
cilysis  of  organic  bodies,  the  determination  of  vapour 
,  fur  calcimeters,  &c. ;  and  the  division  adopted  by 
i  Pont  would  be  merely  a  special  case  of  this  sort,  but 
the  present  ease  it  is  decidedly  not  advisable,  since  all 

in  nse  the  nitrometer  for  nitrocellulose  require  it   j 
|ually  for  the  analysis  of  nitric  acid.     I  had   also  at  that 

•ailed  Du  Pont's  "  universal  tube." 
In  another  point  Du  Pont  and  Pitman  are  decidedly  not 
>  to  date.  They  still  use  my  original  arrangement  of 
aling  off  the  compensating  tube  at  the  top,  instead  of 
by  a  vertical  tap  sealed  by  a  special  mercury  cup. 
>r  many  years  past  I  have  abandoned  the  old  method  for 
o  latter,  which  furnishes  an  absolutely  certain  seal  for  ' 
y  length  of  time,  combined  with  the  facility  of  readjusting 
e  tube  when  anything  has  happened  to  disturb  it. 


A  further  modification  consists  in  providing  the  generating 
bulb  with  a  tap  at  the  bottom,  in  order  to  facilitate  the 
-baking.  I  had  certainly  nut  overlooked  this  obvious  de- 
vice, but  I  discarded  it  because  I  found  that  my  students 
managed  the  shaking  quite  as  well  without  it,  while  they 
sometimes  had  accidents  with  the  plug  coining  out  by  the 
violence  of  the  movement.  There  is  not  much  in  it  one 
way  or  another. 

Lastly,  the  staud  adopted  by  Du  Tout,  without  being 
less  simple  or  expensive  than  that  constructed  by  me  as 
the  result  of  great  practical  experience,  does  not  offer  the 
various  advantages  secured  by  the  latter. 

This  exhausts  the  differences  between  Du  Pout's  instru- 
ment and  toy  gasvolumeter.  All  of  them  are  unessential 
to  the  principle  or  to  the  working  of  the  apparatus  ;  none 
of  them  is  an  improvement,  aud  it  is  impossible  to  see 
where  the  features  come  in  which  are  supposed  to  render 
the  former  four  times  as  accurate  and  four  times  as  rapid 
as  my  gasvolumeter.  Those,  certainly,  who  do  not  happen 
to  know  that  instrument,  in  spite  of  its  being  described  in 
SO  many  places,  would,  byr  the  communication  of  Mr.  Pitman, 
most  probably  he  drawn  to  the  conclusion  that  Mr.  Du  Pont 
had  invented  the  "  live-part  instrument,"  which  dates  many 
years  before  Mr.  Du  Pont  affixed  his  name  to  an  apparatus 
containing  every  essential  feature  of  mine,  and  differing 
from  it  only  in  a  few  paltry  details,  none  of  which 
constitutes  au  improvement. 

I  have  in  vain  sought  for  any-  other  feature  of  novelty 
in  Mr.  Pitman's  paper,  which  contains  nothing  previously 
unknown  to  any  student  of  chemistry,  and  I  must  give  up 
as  hopeless  the  task  of  discovering  what  is  the  use  of  such 
papers  to  the  chemical  world. 

Discussion. 

Mr.  F.  A.  Willcox  said  that  in  the  analysis  of  nitric  and 
mixed  acids,  provided  the  weighings  were  made  with  equal 
care  with  each  instrument,  the  rapidity  and  accuracy  in  the 
Du  Pont  instrument  could  only  be  increased  by  the  use  of 
the  volumeter,  and  in  the  analysis  of  nitrates,  guncotton, 
&c,  the  weighing  of  one  gramme  exactly,  and  reading  in 
-jij  per  cent.,  must  be  assumed  to  be  a  more  rapid  and  more 
accurate  operation  than  weighing  from  a  weighing  bottle 
and  reading  to  -jL  c.c.  and  calculating  the  result. 

Whether  it  was  more  rapid  or  more  accurate  to  weigh 
off  one  gramme  than  to  weigh  from  a  bottle  depended  upon 
the  accuracy  to  which  the  gramme  must  be  weighed  in  order 
to  enable  the  result  to  be  fixed  accurately  to  O'Ol  per  cent, 
nitrogen. 

Taking  the  case  of  pure  potassium  nitrate  of  13-88  per 
eent.  nitrogen,  the  weighing  of  one  gramme  must  be  accurate 
to  0-0005  grm.  in  order  to  allow  of  the  measuring  burette  to 
he  read  to  0*01  per  cent,  nitrogen  ;  that  was  to  say,  an  error 
of  0-0005  grm.  would  not  affect  the  result  in  the  second 
place  of  decimals,  but  an  error  of  0-001  grm.  would. 

In  the  case  of  the  two-tube  Lunge  nitrometer  0-60  grm. 
was  usually  weighed  from  a  weighing  bottle,  but  not 
exactly,  and  the  weighings  must  be  accurate  to  0-0004  grm. 
in  order  to  read  the  result  accurately  to  001  per  cent. 

There  was  no  difficulty  in  accomplishing  this  in  a 
weighing  bottle,  but  it  was  questionable  whether  such  a 
bulky  and  dusty  substance  as  guncotton  could  be  weighed 
in  quantities  of  1  grm.  accurately  to  0-0005  grm.,  and  such  a 
weighing  must  take  considerable  time — a  source  of  error, 
since  this  substance  rapidly  absorbed  moisture  when  in  the 
dry  state. 

Mr.  Pitman  had  stated  that  erratic  results  were  given  by 
the  two-tube  Lunge  nitrometer,  and  also  that  estimations  of 
nitrogen  in  both  instruments  were  affected  by  the  use  of 
pure  sulphuric  acid.  His  own  experience  did  not  bear  this 
out,  and  since  the  two  tube  Lunge  instrument  was  used  by 
practically  all  explosive  manufacturers  in  Great  Britain,  it 
might  be  presumed  that  they  also  had  not  had  any  such 
experiences. 

The  results  in  the  case  of  guncotton  appeared  to  be 
affected  by  the  method  of  transferring  the  substance  to  the 
cup,  and  by  the  method  of  solution.  Below-  were  given  the 
percentages  of  nitrogen  found  in  the  same  sample  of  gun- 
cotton,  the    instrument   used    being   the    two-tube   Lunge 
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nitrometer;  the  methods  of  introducing  the  substance  into 
the  nitrometer  being  different. 

Method  J.—o-.i  gnu.  weighed  on  a  rough  balance; 
transferred  to  a  weighing  nottle.  and  then  weighed  ac- 
curately from  the  bottle  directly  into  the  cnp,  dissolved 
there  in  pure  sulphuric  acid,  ami  washed  into  the  nitro- 
meter. 

Method  11. — l-.'io  ;roi.  weighed  on  .1  rough  balance, 
transferred  to  a  weighed  bottle,  sulphuric  acid  added,  and 
whole  weighed  ;  when  solution  was  complete, about  one-third 
weighed  iiito  the  cup  and  washed  in  with  pure  sulphuric  acid. 


41. 

Method  II. 

Nitroetn.    Per  Cent. 

■ 

nil 
13-oj 

Nitrogen.    Per  Cent. 

13-15 
IS"M 

• 
13- 16 

i.rii 

...     1301 

Mean  . . .      18"  1« 

G.D 

These  estimations  were  made  by  Mr.  C.  U.  Borlan  1,  in 
the  laboratory  of  the  American  E.C.  and  Sehultze  Gun- 
powder Company.  Oakland,  N'.J..  during  the  summer  of 
1900.  and  on  days  when  the  temperature  varied  very 
considerably  owing  to  the  prevalence  of  tropical  heat  and 
thundcr-mrins. 

The  first  method  gave  both  lower  and  more  erratic  results 
than  the  second,  and  this  would  be  expected  on  account  of 
the  unavoidable  loss  in  transferring  guncotton  directly  from 
a  weighing  hottle  to  the  cup  of  the  nitrometer  ;  hut  all  the 
remits  pointed  to  the  fact  that  even  under  adverse  climatic 
conditions  the  two-tube  Lunge  nitrometer  gave  results  as 
accurate  and  regular  as  could  be  expected  or  desired,  when 
they  considered  that  there  were  errors  such  as  the  solubility 
of  the  nitric  oxide  gas  in  the  sulphuric  acid,  &c,  which  were 
attached  to  the  use  of  the  mercury  nitrometer,  and  possibly 
would  not  justify  them  in  reading  to  such  accuracy  as 
"Mi  per  cent. 

To  overcome  the  difficult}  which  the  use  of  pure  sul- 
phuric acid  introduced,  Mr.  Pitman  recommended  the  use 
of  a  good  grade  of  commercially  pure  sulphuric  acid, 
which  might  contain  traces  of  nitric  and  nitrous  acid  as 
impurities.  This  appeared  to  be  a  very  bad  suggestion 
when  they  were  told  that  these  impurities  sometimes  pro- 
duced a  difference  of  1-0  per  cent,  in  the  nitrogen  estima- 
tion. However,  a  method  of  standardising  was  described 
which  the}  were  told  entirely  compensated  any  error  due  to 
such  impurity.  It  was  interesting  to  consider  whether  this 
method  of  standardising  really  compensated  any  error  due 
to  Buch  impurity. 

Take  the  cases  of  (1)  the  estimation  of  nitrogen  in 
pure  potassium  nitrate,  using  an  acid  which  made  a 
difference  of  1  0  per  cent,  nitrogen  ;  (2)  the  estimation  of 
nitrogen  in  a  nitrocellulose  of  1 1  -0  per  cent,  nitrogen,  using 

me  acid — 
TsinR  1  grm.  substance, every  1C1  <:r.  gas  =  I'd  per  cent,  nitrogen. 

1  grm.  KXOj.  13*88  per  cenl.X  yields..    222*1  c.c  gas  at  N.T.P. 
Impore  acid  Yields , hj*i        „        n 

Total  gas 288*2  c.c. 

1  grin.,  1C0  per  cent,  nitrogen  nitro- 
cellulose yields 176-Cc.c.  gas  at  X.T.P. 

Impure  acid  yields 16*1        ..        „ 

Total  gas i;i21  c.c. 

The  standardising  simply  amounted  to  the  statement  that 
238 "2  c.c.  gas  represented  18"88  per  cent,  nitrogen  (the 
reduction  of  the  volume  to  L"_"."  1  c.c  ;  the  13-8S  per  cent, 
mark  did  not  affect  the  question),  and  other  volumes  would 
he  in  pro[  ortion  ;  therefore  the  percentage  of  nitrogen  in 
the  nitrocellulose  would  be — 

■    I3"88  ■=  11-19  percent. 


If  they  considered  the  volumeter,  let   them   assume,  for  tb 
sake  of  argument,  thai  the  gas  was  reduced  from  2  .;- 
to   382"!  e.c,  the  13*88  per  cent,  mark  at  normal  temper, 
titre ;    then    the   air   in    the  volumeter   would    he  under   ; 

pressure/).,   x   ~ ~  when  the  mark  is  made. 

If   the  gas  from    the  nitrocellulose  were  measured  a<  tl, 
same    temperature,   it    would    he    under    a    pressure   i 

I8"8 
P°  y   ~^7.>.~  :  therefore  its  volume  will  he — 


192*1    ■   822*3 


C.C, 


and  the  percentage  of  nitrogen 

198*1  «  i*22*l  1  13-88 

288*2 


1  13*88         ,,    ,„ 

,.i7,   x   — —   =  11- 19  per  cent. 


i  onsequently  it  appeared  that  the  method  of  stands 

did   not  get  over   the    difficulty,  hut   led  us  to   erroneou 

results. 

From  Prof.  Lunge's  paper  and  the  above  consideration 
it  appeared,  then,  that  the  so-called  Lu  Pont  modification  c 
the  Lunge  nitrometer  was  merely  the  Lunge  nitromet. 
fitted  with  the  volumeter,  that  it  was  not  more  accural 
than  the  Lunge  two-tube  nitrometer,  and  that  the  claim  o 
superior  rapidity  hail  not  been  sustained. 

Mr.  Collins  drew  attention  to  a  paper  by  Dr.  Gro>- 
maim,  in  the  November  1899  number  of  this  Journal,  i 
which  the  errors  of  chemical  manipulation  were  dealt  wit! 
and  went  on  to  say  that  chemists  who  used  every  refio. 
ment  in  the  determination  of  the  atomic  weight  of  nitrogi 
admitted  an  error  of,  say,  4  per  1,000,  whilst  chemists w!i 
sacrificed  some  refinements  to  speed  in  technical  an: 
tin.  same  element  attempted  to  discuss  errors  as  small  ; 
5  per  10.000. 

Mr.  (  .  E.  Stuart  exhibited  a  collection  of  nitrometei 
of  various  types  and  different  patterns  lent  by  Mesii 
Brady  and  Martin,  and  Messrs.  Manson  and  Nv. 
pointed  out  that  to  appreciate  Dr.  Lunge's  remarks  it  k: 
only  necessary  to  compare  his  instrument  m  ith  that  i 
Du  Pont,  when  it  would  he  seen  that  there  was  no  cssenti; 
difference. 

After  giving  a  shoit  review  of  the  development  of  tl 
nitrometer  he  showed  Lunge's  ":  Volumeter  "  (this  Journo 
1890,547 — 549),  the  essential  idea  of  which  was  to  sa\ 
time  and  trouble  by  doing  away  with  corrections  f' 
temperature  and  pressure. 

^rlu  -©oik  e&fcttoin 

Meeting  held  on  Friday,  December  '21st,  1900. 


SIR.    CLIFFORD    RICHARDSON    IN    THE    CHAIR. 


POWDER  EXPLOSION*  AT  INDIAN  HEAD, 
MARYLAND. 

BY    F.    KNIFl'EX. 

On  the  night  of  October  24th,  at  about  10  o'clock,  tl 
storage  magazine  at  the  naval  proving  ground,  coutainii 
about  45,000  lb.  of  powder  of  various  kinds,  explode 
The  effect  was  spectacular  in  the  extreme.  Persons  in 
position  to  observe  saw  a  brilliant  cloud  shoot  skyward  to 
height  of  four  or  five  hundred  feet ;  it  was  sprinkk 
throughout  with  burning  powder  grains,  which  looked  lil 
myriads  of  stars.  In  a  few  moments  the  brilliancy  « 
obscured  by  a  dense  smoke,  which  enveloped  everythii 
for  half  a  mile  around,  and  filled  the  buildings  in  t! 
immediate  vicinity,  even  penetrating  into  closed  roon 
The  sound  was  heard  for  ten  miles  in  the  direction  of  tl 
wind.  The  reflection  of  the  light  was  seen  for  a  B< 
greater  distance.  The  effect  of  the  shock  may  he  iufi-rr 
from  the  condition  of  the  nearest  buildings.  Of  the 
three  small  buildings,  located  in  the  same  ravine  whi' 
contained  the  magazine,  and  therefore  in  direct  ran 
of  flying  dear's,  were  set  on  fire  and  burned,  lo  -fl 
extent   they  were   wrecked   by   the  explosion   itse'f.  BSi 
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n    the     fire,   cannot    be    determined.     Another     liriek 

in  the  ravine,  about  300  feet  from  the  magazine, 

.1  the  end  racing  the  magazine  partially  crushed  in.     A 

ihop,   located   in   ihe   ravine,    bat    not   quite  so 

in  range, lost  all  of  its  doors  and  windows.    The 

relliog-houses    bad  been    carefully   located    cm   a    Hat, 

ivated  tract,  across  one. end  of  which   ran  the  valley 

utaining  the  magazine  and  other  buildings  for  the  storage 

Thus  the  brow  of  the  bill  formed  a  natural 

•  >ieotion  for  them  against  shock  proceeding  from  the 
llev.     The  damage  sustained   bj  them  was  trifling.     The 

npied  by  the  writer,  which  was  about  200  yards 
>m  magazine,  was  a  typical  example  :  panes  in  six  of  the 
were  broken,  two  doors  facing  the  magazine  were 
iwn  in,  and  some  of  the  plastering  was  loosened,  though 
II  From  the  walls.  The  buildings  of  the  smokeless 
wder  factory,  which  is  entirely  distinct  from  the  proving 
Mind,  and  loeated  a  mile  away,  suffered  to  the  extent  of 
r»  broken  window  panes. 
I  In'   force   of   the   explosion   serins    to    have    proceeded 

•  ng  three  radial  lines  about  equidistant  from  each  other. 
ees  along  these  lines  were  blackened  and  torn,  while 
icrs  only  a  few  feet  away  were  not  injured.  N'o  person 
-  in  ihe  vicinity  of  the  magazine  at  the  time  of  the 
'iirrence,  and  no  one  was  injured. 

- ii mil  buildings  ju~t  referred  to  as  having  been 
rued,  were  of  brick,  with  wooden  platforms.  They 
itaineil,  chiefly,  shells,  cartridge  cases,  and  photographic 
mratns.  As  the  leaded  shells  were  heated  by  the 
mug  woodwork  to  the  ignition  point  of  the  combustibles 
Itained  in  them,  each  hurst.  How  much  of  the 
uolition  of  these  small  buildings  was  due  to  the  explosion 
the  magazine,  and  how  much  to  the  subsequent  bursting 
the  shells,  it  is  impossible  to  say. 

1'Iie  explosion    was   as   unsatisfactory  from    a    scicntiSc, 

it    was    from    an    economic,    standpoint.      Like   a    total 

pse  of  Ihe  sun,  such  a  phenomenon  is  of  rare  occurrence, 

I    the  -    for    the    acquirement    of    scientific 

iwledge   would    he    correspondingly  valuable.     Hut   in 

dian    Head    explosion    there    were    too 

liable  quantities.     We   do   not    know  what   powder 

doiled,  we  do  not  know  how  much  of  it  exploded,  and  we 

not  know  why  it   exploded.     The  45,000  lb.   of  powder 

;  in  tin  magazine  may  he  divided  into  30,000  lb. 

smokeless,   10,000  lb.   of  the  old-style    black    powder, 

1  5,000  lb.  of  brown  cocoa   powder.     The  greater  part 

the   smokeless  was  of   the  modern   variety,  made  from 

e    nitrocellulose     only,    though     there    was    a    small 

uitily  which   contained  metallic   nitrates.     In   which   of 

se  varieties  did  the  trouble  originate  ?     The  ignition,  by 

means,  of  any  variety  would  have   been   sufficient   to 

the  remainder.     Direct  evidence  is,  of  course,  entirely 

king,  and  in  the  realm  of  conjecture  there   is  room  for 

number  of  opinions. 

The  properties   of  black   and   brown   powders,  and    the 

ition  of  those  properties  to    spontaneous   combustion, 

been    studied    for    years;    but   smokeless    powder, 

v    that    variety    used    in    the    U.S.    Navy,    is   a 

aparatively   new   arrival    in    the   field.      While   it    has 

o.l  the   stability  tests  to    which  it  has  been   subjected, 

s  not   yet  old  enough  to  have  stood  the  test   of  long 

Had  the  contents  of  this  magazine  been  entirely 

-  powder,  some  light  might  have  been   shed  upon 

extremely  important  poiDt,  viz.,  its   stability  ;  but  the 

sence  of  other  varieties  of  powder  prevent  the  drawing 

iny  conclusion.     That  any  considerable  portion  of  the 

■  keless  powder  detonated  is  hardly  conceivable.     The 

onation  of  any  such  large  amount   of  nitrocellulose  in 

form    would    have    wrecked    every  building    in    the 

ghhourhood.       Moreover,    the     greater     part     of     the 

•keless   powder   was  scattered    around   the   ground   in 

etion  for  a  distance  of  a  quarter  of  a  mile.     The 

idy  slightly  burned,  the  flame  having  been 

shed   b;    their   rapid   projection   through   the   air. 

been  picked  up  and  boxed.     Some  quantitv 

every    size    of  smokeless    powder    which    was    in     the 

except  that  in  the  form  of  strips  or  flakes,  having 

hiekness   of  less   than  O'OIS  inch,  has  been  recovered 

urned. 


The  spontaneous  decomposition  of  some  of  the  nitro- 
cellulose powders,  with  generation  of  sufficient  heat  to  fire 
the  whole  mass,  is,  to  be  sun-,  among  the  possibilities 
But  it  is  extremely  improbable.  The  powders  on  hand, 
with  two  exceptions,  had  easily  passed  the  stability  test 
with  potassium  iodide  and  starch.  (Two  small  sample 
lots,  however,  which  had  been  sent  to  the  proving  ground 
for  trial,  had  failed  to  meet  the  full  requirements  of  the 
stability  test ;  but  they  wire  not  regarded  as  in  any  sense 
dangerous,  and  the  poorer  of  the  two  has  since  been 
heated  at  1110°  C.  for  40  hours  without  showing  any 
appearance  of  decomposition.  I 

The  black  and  cocoa  powders  were,  as  far  as  can  be 
asceitaiucd,  normal  in  every  respect.  Only  a  small  amount 
of  the  cocoa  was  burned,  large  quantities  having  been 
found  scattered  among  the  grains  of  smokeless  strewn 
over  the  ground.  The  10,000  lb.  of  black  powder  wen 
entirely  consumed.     No  trace  of  it  has  been  found. 

Discussion. 

Dr.  C.  H.  Volnev  complained  that  the  paper  furnished 
no  data  which  would  enable  the  meeting  to  get  at  the 
facts,  and  he  regretted  the  absence  of  the  author,  who 
might  have  given  them  the  necessary  information  for  tt 
discussion.  Without  plans  and  descriptions  of  the  maga- 
zine, and  details  as  to  the  storage  and  condition  of  the 
different  powders  that  exploded,  it  was  impossible  to  fullv 
discuss  the  causes  of  the  explosion. 

He  had  had  long  experience  in  storing  powders,  but  had 
always  considered  it  bad  to  store  in  the  same  magazine 
different  kinds  of  powder.  This  case  exemplified  the  evil 
of  such  a  practice.  He  considered  black  powder  more 
dangerous  than  so-called  "  smokeless  powders,"  which,  like 
all  colloidal  nitrocellulose  powders,  even  those  with  high 
percentages  of  nitroglycerin,  were  so  indifferent  to  shock, 
percussion,  and  heat  that  the  idea  of  their  explosion  from 
such  external  causes  might  be  dismissed. 

This  lack  of  sensitiveness  to  concussion  and  heat  which, 
smokeless  powders  exhibited  might  be  inferred  from, 
experiences  which  he  had  had  with  such  powder  containing 
high  percentages  of  nitroglycerin.  Several  tons  of  such 
powder  were  tried  for  use  in  blasting,  and  proved  perfectly 
inactive  in  bore  holes,  even  by  using  30  and  40  grain 
fulmiuate  caps.  Only  after  adding  larger  quantities  of 
free,  viz.,  unabsorbed,  nitroglycerin  could  such  powder  be 
made  available  for  blasting  purposes,  as  otherwise  it  could 
not  be  brought  to  explosion  by  any  practical  means. 

Mr.  J.\o.  Ii.  Pitman  said  lhat  the  following  instance 
would  show  the  unlikelihood  of  guncotton  powders  havino- 
detonated : — At  the  Laflin  and  Rand  Powder  Works,  in 
August  11)00,  a  service  magazine,  containing  about  3,000  lb. 
of  dry  guncotton,  exploded ;  the  guncotton  was  stored  in 
wooden  boxes,  with  loose  wood  covers,  weighing  about 
8  lb. ;  each  box  held  a  charge  of  50  lb.  The  weather  was 
very  hot ;  temperature  in  magazine  at  3  p.m.  was  102  F. 
The  explosion  occurred  at  9  o'clock  in  the  evening ;  cause 
doubtful,  but  might  have  been  due  to  defects  in  the  window 
glass.  The  stability  of  this  cotton  was  beyond  question. 
Tested  by  standard  method  at  65-5°  C,  the  KI  starch  test 
papers  showed  no  trace  after  GO  minutes.  There  was  no 
detonation  ;  only  a  portion  of  the  guncotton  exploded,  the- 
balance  being  thrown  out  and  afterwards  burned.  The 
building  was  wrecked,  but  many  of  the  boxes  were  found 
uninjured,  except  that  they  were  slightly  scorched  on  the 
inside. 

I  In  August  27th,  about  one  week  later,  during  a  verv 
severe  electrical  storm,  a  guncotton  dry -house  was  struck 
by  lightning,  aud  3,000  lb.  of  guncotton  exploded.  There 
was  no  detonation;  the  guncotton,  placed  on  zinc  trays  as 
usual,  exploded  aud  wrecked  the  building.  The  lightning 
was  unusually  heavy.  With  a  colloidal  guncotton,  in  the 
form  of  powder,  there  was  less,  if  any,  liability-  to 
detonate. 

During  the  autumn  it  was  necessary  to  destrov  2,900  lb. 
of  a  pyroeellnlose  cannon  powder.     This  was   placed  in  a 
heap  3bout    lo  ft.  in  diameter  aud  about    1  ft.  high,  and 
fired  by  a  train  of  powder.     Although  this  burned  fiercely,, 
the   flame   being  considerably   over  a  hundred  feet  high. 
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there  was  not  the  slightest  indication  of  an  explosion,  not 
even  of  the  individual  grains.    Considering  the  mass  and 

tin-  great  heat,  this  would  indicate  that  unless  confined,  as 
in  the  chamber  of  a  gun,  there  was  no  tendency  to 
explode. 

He  e..uM  confirm  Dr.  Vorney's  remarks  as  to  me 
difficulty  <'f  detonating  nitroglycerin  powders.  I  tin 
AspinwaJI  ami  himself  had  often  tried  to  detonate  powders 
containing  high  percentages  of  nitroglycerin,  using  strong 
eapa   with  ii    fulminate  of  mercury,  and  had 

been  unsuccessful.  Sir  Andrew  Noble  never  succeeded  in 
detonating  cordite,  which  contained  58-0  per  cent,  of 
nitroglycerin. 

Dr.  l:  I  Schi  pphaus  entirely  agreed  with  1  >i .  Volney 
in  regard  to  the  storing  of  black  and  smokeless  powder 
in  the  -ante  magazine.  In  the  early  days  of  sn 
military  powder  in  the  United  States  it  was  one  of  their 
great  points  to  call  attention  to  the  decreased  dai 
storing.  As  far  as  deterioration  in  storage  was  concerned, 
hi  had  little  fear  if  the  nitrocellulose  and  powder  were 
properly  made.  During  the  last  17  years  he  had  made 
nitrocellulose  for  every  conceivable  purpose,  and  knew 
that  nitrocellulose  could  be  made  of  sufficient  stability, 
chemical  and  physical,  for  all  practical  purposes.  This 
presupposed  the  employment  of  suitable  raw  materials  and 
intelligent  treatment  No  ohemical  compound  was  made 
for  all  eternity,  and  organic  preparations  less  than  any 
others. 

Meeting  held  on  Friday,  January  'lath,  1901. 


ME.    CLIFFORD    KICHUtDSOX    IX    THE    CHAIR. 


PROF.    F.    STANLEY    KIPPING,    F.H.S.,   IN    THE    CHAIR. 


liefore  proceeding  to  the  business  of  the  evening  it  was 
I  ■•  Thai  the  New  York  Section  sincerely  sympathises 
with  the  parent  Society  in  its  national  bereavement  in  the 
death  of  the  Queen,"  and  the  Secretary  was  instructed  to 
send  a  message  to  London  by  cable,  conveying  this 
resolution  t<>  the  Council. 

The  attention  of  the  meeting  having  been  called  to  the 
death  of  their  late  fellow-member,  Major  Charles  Chauueey 
Parsons,  it  was  resolved  "That  the  Xew  York  Section  of 
the  Society  of  Chemical  Industry,  having  learned  with  deep 
regret  of  the  death  of  their  late  fellow-member,  Charles 
Channcey  Parsons,  a  committee  be  appointed  to  express 
our  deep  sympathy  with  his  family  in  this  bereavement, 
and  that  this  resolution  appear  in  full  upon  the  minutes 
of  this  meeting :  also  that  a  suitable  obituary  notice  be 
published  in  our  Journal." 


flotttngbain  ^rrtion. 


Meeting  held  on  'Wednesday,  December  \0th,  1900. 


IVlT.KXATHiXAL  ASSOCIATION  MKTIIOD  OF 

ta NTS i x  I) kit: i : m i N ATION. 

BT    H.    R.    PROCTER. 

{Abstract.) 

Is  order  to  overcome  the  difficulty  of  obtaining  a  clear 
filtrate-  from  the  hide  powder  filter  in  the  analysis  of  such 
materials  as  quebracho  extract,  1".  A.  Blockey  proposes  to 
dilute  such  solutions  so  that  they  contain  approximately 
t)'4  gnn.  "tannin"  per  100  c.c,  instead  of  making  a 
solution  containing  0'7  gnn.  total  soluble. 

An  average  Bample  of  oakwood  extract  contains  42  per 
cent,  of  "  total  soluble,"  which  includes  26  per  cent,  of 
"tannin."  Hence  a  weight  of  such  an  extract  which  will 
give  0'7grm.  of  "total  soluble"  per  100  c.c.  will  give 
0-4  grin,  of  "tannin"  per  100  c.c,  but  a  quebracho  extract 
in    the   quantity    yielding    0-7    grm.    of   "total    soluble," 


On     evaporation    would    yield    no    less    than  O-fi  grm. 
'•  tannins,"  on, ue  and  a  half  times  as  much  as  theo 
extract. 

The  results  given  in  the  following  table  were  obtained  fr, 
a   pasty    quebracho    extract.     They  are   expressed  in  pi 
centages,   and  show   the   differences    found   when   such 
extract  is  analysed    by  the   I.A.L.T.C.    method    and 
method  now  proposed,  which  differs  from  the  other  in  tl> 
the  solution  of  the  extract   is  made  of   such  a   strength  tli 
loo  c.c.  of  it  shall  contain,  as  nearly  as  possible,  0 
of  "tannins,"    instead    of    the    weight    of  "total   solabli 
being  recognised  as  the  basis,  as  at  the  present  time. 


Total  solids 

Total  soluble  matter 
Insoluble 


Strength  of  Solution  ba  i 
Amount  of 


"Total  soluble" 

(18  Rims,  per  lit  re). 


47'S 

4-8 


"  T  i 
(Ogrms.  perlitn 


r,2-i 
51 -8 
0'8 


Hide  filter: 

Hide-powder  "Oct" 

"No.3" 

"  Freiberg" 

Palmer : 

"Oct" 

"No.:s" 

"Freiberg" 


Tannin. 


43-5 
42 'S 
440 

40-8 

:sciT, 

39-1 


Non- 
taunin. 


S-8 

4-8 

6-5 
W7 
8-2 


Tannin. 


47-6 
(6*6 

is-.-, 

45-4 
■WO 
44 '7 


tanni 


The  most  noticeable  feature  about  these  result 
fact  that  all  the  "  insoluble  "  which  has  gone  into  snlut 
is  returned  as  "tannins,"  thus  confirming  the  sugt:> 
Mr.  A.  B.  Searle,  as  the  result  of  his  experiments  in  quit 
different  direction,  that  the  matter  returned  as  "  insolulil 
is  reported  under  a  wrong  heading,  and  that  it  bsi 
tanning  value  equal  in  every  respect  to  that  returned  urn 
the  head  of  tannins. 

(Xotk. — Mr.  Blockey's  suggestion  has  been  adopted 
the  International  Association  of  Leather  Trades  Cbemi 
at  their  Paris  conference  last  year,  and  they  now  dii 
that  solutions  for  analysis  should  contain  not  hum,  tl 
0*45  and  not  less  than  0-35  grm.  of  "tanning  matter  "  | 
100  c.c— H.  B.  P.) 


<&bituarjj>* 


CHAS.  CHAUNCKY  PARSONS. 
Member  of  the  Society  of  Chemical  Industki 

Ciias.  Chauncey  Parsons  was  a  son  of  Theopbili 
Farsons,  Dean  of  Harvard  Law  School,  and  was  bar 
June  18,  1840.  He  graduated  from  Harvard  Uuivers'H 
with  honours,  in  1860,  and  from  the  Harvard  Law  ScliO' 
in  1862  entered  the  Army,  a  few  days  after  gradoatio 
as  Second  Lieutenant,  and  in  1864  was  promoted 
a  Captaincy,  in  1865  becoming  Major  of  the  Fif 
Massachusetts  Cavalry. 

Mr.  Parsons  was  a  born  chemist,  and  was  one  of  tl 
first  to  engage  in  the  refining  of  petroleum,  becoinii 
superintendent  of  oil  works  in  Boston  immediately  aft" 
leaving  the  Army.  He  subsequently  became  a  man 
facturer  of  sulphate  of  ammonia  in  St.  Louis  and  Ne 
York,  and  in  1880  he  was  engaged  as  secretary  ai 
general  manager  of  the  Columbia  Chemical  Works 
Brooklyn — a  position  he  filled  at  the  time  of  his  dent 
He  was  a  member  of  the  American  Chemical  Soviet 
and  served  on  the  Committee  on  Patent  Legislation 
that  Society. 

Mr.  C.  C.  Parsons   died  suddenly  of  heart  failure, 
Hampstead,  N.Y.,  Jan.  16,  190L 
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STEVENSON  MACADAM,  Ph.D.,  F.R.S.E. 

I   :  ,  h  EH  ■    OK    I'm  ItlSTRl     AT   THE    Si  EGEONS'   H.\LL, 

Sdihoubqi:  i  Member  oi    cbi   Sochetx  ok 

i  in  Mu  vi   Imh-itv  \m>  of  nn    Publication 

I'ommIi  il [T3    .Id  RNAL. 

OS  VTai  idam  was  the  son  of  a  Glasgow  magis- 
four  brothers,  three  of  whom  adopted 

— i« >i i  nl  chemistry.     Be  was  born  in(.! 
1829,   an  J   received    his   early    training,    under    his 

I  ilni.  at  the  Mechanics' Institute  in  Glasgow, 
nl  later  on  proceeded  to  Edinburgh,  there  becoming 
isistaot  to  the  late  l>r.  George  Wilson  on  the  appoint- 
lent  of  his  brother  John,  Dr.  Wilson's  assistant,  as 
rst  professor  of  chemistn  in  the  University  of 
lelbonrne.  In  1855  be  instituted  a  course  of  lectures 
pharmaceutical  students  in  the  rooms  of  the  North 
ritish  branch  of  the  Pharmaceutical  Society.  Dr. 
was  subsequently  appointed  lecturer  in 
icmistry  to  the  Edinburgh  School  of  Medicine,  first  at 

il  of  Arts,  and  afterwards  at  Surgeons'  Hall, 

continued  to  lecture  till  the  end  of  last  summer 
ssion,  thus  completing  a  period  of  fifty  years  as  a 
cturer.  As  lecturer  and  teacher  he  is  said  to  have 
en  verj  successful,  and  to  hare  attracted  large  classes  ; 
also  condncted  a  large  consulting  business,  and  took 
rticulai  interest  in  the  technical  applications  of 
emistry.  He  was  a  prominent  member  of  the  Royal 
ottish  Society  of  Arts  from  1854,  and  President  from 
89  to  1864.  Iu  this  connection  he  was  brought  into 
Prince  Consort,  of  whom  he  hail 
inj  pleasant  memories.  In  early  life  he  graduated  as 
1'h.l).  of  the  University  of  Giesseu.  He  was  an 
iginal  member  of  this  Societj  ,  as  well  as  of  the  Institute 
Chemistry. 

Dr.  Macadam  died  at  the  age  of  72,  of  blood  poisoning, 
ii.  24,  ut  his  resilience,  Brighton  Crescent,  Portobello, 
B. 
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Any  of   these   specifications    may  be  obtained  by  post  by 
ting  W.— the  price  now  fixed  for  all  specifications,  postage 
ed— to  C.  X.  Dalton.  Esq.,  Comptroller  of  the  Patent  Office, 
lampton  Buildings,  Chancery  Lane,  London,  W.C. 


I.-PLANT.  APPARATUS,  AND  MACHINERY. 

1 'ATK  NTS. 
Scale  in    Steam  Boilers;    Improved  Composition  for   the 

Removal   of .     T.    Rumler,    Ducherow,   Germany. 

Eng,  Pat.  25,427,  Dec.  22,  1S99. 

Thk  claim  is  for  a  composition  for  preventing  the  forma- 
tion of  boiler  scale,  consisting  of  152  parts  of  quartz  powder, 
57  parts  of  calcined  soda,  anil  5U  parts  of  potash,  mixed 
together  with  an  equal  quantity  by  weight  of  water,  and 
evaporated  down  to  33  per  cent.  This  liquid  is  to  be  added 
to  the  feed  water  when  the  boiler  is  being  filled,  and  again 
11  days  before  it  is  put  out  of  use.  It  is  stated  that  when 
this  composition  is  used,  tin-  separated  boiler  scale  will  lie 
at  the  boiler  bottom  as  mud,  easy  to  be  withdrawn  by  a 
scoop  or  rake. — K.  S. 

Calcareous  Matters  from  Metal  Surfaces  [Boiler  Scale]  ; 

Compositions  for  Removing .  '  S.    Metcalf,  Preston, 

Lancaster.  Eng.  Pat.  4219,  March  6,  19(J0. 
The  composition  is  prepared  by  mixing  hydrochloric  acid, 
50  parts;  gelatinous  matter,  preferably  animal,  40  parts; 
and  creosote,  10  parts.  The  mixture  is  applied  by  a  brush 
to  the  boiler  or  other  metallic  surface  to  be  cleansed,  and 
after  some  time  is  washed  or  brushed  off.— K.  S. 

Lime,    Cement,   Dolomite,  or    the    like  ;    Furnaces  for  the 

Treatment  of .      E.  Gobbe,  Jumet,  Belgium.    Eng. 

Pat.  552,  Jan.  9,  1900. 

The  object  of  the  inventor  is  to  remove  the  carbon  dioxide, 
formed  by  the  combustion  of  the  fuel  or  the  heating  of  the 
materia!  under  treatment,  as  soon  as  formed,  so  as  to  prevent 
its  being  converted  into  carbon  monoxide  by  further  contact 
with  fuel.  The  upper  part  of  the  furnace  is  divided  into  a 
series  of  cells  by  vertical  walls  containing  flues  to  carry  off 
the  gaseous  products  from  the  baking  zone  below  ;  while 
the  layers  of  fuel  and  material  to  be  treated  lie  in  these  cells 
they  become  heated  by  contact  with  the  hot  walls  of  the 
cells,  which  in  turn  are  heated  by  the  gases  carried  off 
from  the  baking  zone ;  the  baking  zone  (only  2  to  3  metres 
long)  has  its  walls  provided  with  vertical  ribs  to  reduce 
the  contact  surface  to  prevent  "  scaffolding."  The  cooling 
zone  below  this  and  immediately  over  the  grates  is  supplied 
with  cold  air  in  excess  of  that  required  by  the  bakinu-  zone, 
the  excess  being  carried  off  by  special  flues  in  the  wlills  of 
the  furnace. — J.  W.  H. 

Evaporators ;    Vacuum   .     E.  G.  Scott,  London. 

Eng.  Pat.  3748,  Feb.  26,  1900. 
The  vacuum  evaporating  pan  is  provided  with  a  movable 
plate  or  valve,  which  may  be  in  the  form  of  a  float  valve, 
mounted  on  suitable  guides,  ifcc,  and  normally  uncovering 
the  vapour  outlet,  but  adapted  to  rise  and  close  the  said 
outlet  when  the  contents  rise  to  the  top  of  the  pan.  When 
the  valve  closes  the  outlet,  it  is  held  in  that  position  by  the 
vacuum,  thus  placing  the  pan  out  of  operation  until  the 
necessary  attention  has  been  given  to  it. — R.  A. 

Liquids;    Apparatus  for  Cooling  and  Concentrating . 

H.   Schaffstadt,   Giessen,  Germany.      Eng.   Pat.    5916 

March  29,  1900. 
The  apparatus  consists  essentially  of  a  series  of  arms 
spirally  arranged  on  a  revoluble  vertical  spindle.  The 
liquid  under  treatment  drops  downward  from  arm  to  arm, 
and  is  acted  on  by  the  air  which  passes  upwards  between 
the  arms.  The  spindle  may  be  rotated  by  the  liquid,  bv 
delivering  the  latter  on  to  a  series  of  suitable  blades  or 
vanes  at  the  top  of  the  spindle.  The  arms  and  vanes  act 
as  a  kind  of  ventilator  to  increase  the  upward  air  current, 
whilst  the  vanes  serve  also  to  distribute  the  liquid  on  to  the' 
arms. — R.  A. 

SHU  [  Water]  ;   Improved  .     S.  Bessouoff,  St.  Peters- 
burg, Russia.     Eng.  Pat.  21,734,  Nov.  30,  1900. 
The  accompanying  figure  is  a   sectional  plan  of  the   still, 
the  section  being   taken  near   the  top    of  the   apparatus. 
The  reservoir  A  is  divided  into  two  compartments  by  the 
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partition  a,  which  extends  nearly  to  the  top  of  the  reser- 
voir. Th.  larger  compartment  contains  the  heating  battery 
element  of  which  is  made  of  parallel  metal  plates, 
riveted  together,  bent  or  folded  twice  longitudinally,  and 
connected  at  the  ends  to  the  pipes  </,  e.  The  elements,  h, 
of  the  condensing  battery  in  the  smaller  compartment  are 
similarly  formed,  opening  below  into  the  delivery  pipe,  A, 
and  terminating  above  in  pipes,  i,  whi  ih  bai  a  runnel-shaped 
mouths  directed  towards  the  heating  compartment.  The 
water   to  be   evaporated  is  delivered   through   th3  pipe  II, 


rises  through  the  condensing  compartment,  in  which  it 
condenses  "the  steam  received  from  the  heating  compart- 
ment through  the  pipes  i,  and  then  passes  through 
apertures  in  "the  partition  <(  into  the  heating  compartment. 
The  steam  supplied  to  the  heater  C  through  the  pipe  » 
through  the  steam  injector  shown.  By  the  action 
injector,  a  portion  of  the  steam  generated  in  the 
heating  compartment  is  withdrawn  through  the  pipe  I, 
compressed,  and  carried,  with  the  steam  supplied  by  the 
pipe  «,  through  the  heater.  The  water  formed  by  the 
steam  condensed  in  the  heater  passes  up  through  an 
external  pipe,  and  is  discharged  into  the  pipes  i,  or  it  may 
be  withdrawn  directly  from  the  external  pipe  through  a 
cock  provided  for  that  purpose. — K.  A. 

Filter-Press  ;  Improved .     W.  Sommer,  Bavaria, 

Germany.     Eng.  Pat.  19,224,  Oct.  26,  1900. 
Thk  filter-press  has  only  one  main  inlet  and  outlet  channel, 
j,  tj,  which  extends  over  the  whole  surface  of  the  filtering 
frames,  b,  and  the  intervening  grating,  c,  containing  the 
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t 

B 
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connecting  channels,  d,  the  main  channel,  x,  y,  forrai 
reservoirs  for  the  inflowing  and  outflowing  liquid,  ami 
maintaining  a  uniform  pressure.  The  connecting  cl 
(/,  between  the  main  channel  and  the  filtering  chatnbt 
are  arranged  near  to  one  another  ou  their  respective  gratin 
c,  and  are  alternately  connected  to  the  inlet  x 
outlet;/,  so  that  the  liquid  completely  and  uniformly  coy. 
the  whole  surface  of  the  filter,  and  flows  through  i 
chambers  without  any  counter  current.— 1!.  A. 


1I.-FUEL,  GAS,  AND  LIGHT. 

•'  Mond  "  (-us.     Ironmonger,  Feb.  IB,  1901,  296. 

Some  interesting   particulars  relating   to  "Mond" 
the  process   of  producing  it   were  given  on   Feb.   9 
members  of  the   Staffordshire    Iron  ami  Steel   Institute 
Mr.  A.  Kollason,   of  Nottingham.     By  the   new  process, 
said,  a   ton  of  ordinary  slack   is  made   to   yield    1 10,000 
160,000  cubic   feet   of  gas,  applicable  to  all   elassi 
naee  work,  eminently  suitable  for   gas  engines   also,  a 
yielding  the  ammonia  equivalent  to  90  lb.   of  sulphate 
ammonia.     The   gas  obtained   per  ton  of  fuel  is  of  gre.i 
heating  and  explosive  power,  if  calculated  ou  the  pi  i 
of  combustible   matter  contained  in  the  fuel  used,  than  tl 
from  any  other  gas-producer.     It  is   free  from  tar 
quite   free   irom   solid  particles,   sooc   and   dust,  and  ;i 
contains  less    sulphur    than   ordinary    producer-gas.    It 
cooled  to  a  sufficiently  low  temperature  to  admit  of 
sent  through  pipes  for  long  distances  without  incon 
from  condensation  products.     It  is  especially  valuable 
heating  operations  in  which  the  flame  comes  in  d;> 
tact  with  the  products  to  be   heated,  such  as  glass,  chi 
glazed  earthenware,    &c.      lu   the   manufacture  of  op 
hearth  steel  it  not  only  effects  a  great  saving,  but  p 
also  a  better  material,  because  it  contains  less  sulphur  tl 
ordinary  gas.     In  the   manufacture  of  iron  and   - 
eminently  suitable  for  heating  iron  piles  and  steel  ii 
mill-furnaces,   annealing  castings,  plates,  sheets,  and  vti 
firing  forging-furnaces,  heating  and  welding  boiler  pis 
and   tuhes.     It   is  available   in  the   foundry  for  < 
mould  drying,  and  in  chemical  works  for  firing  evaporat 
and  other  furnaces,  roasting  ores,  and  drying.     A  plaot 
the  manufacture  of  this  gas,  with  recovery  of  the  sulnli 
has  been  in  use  for  some  years   at  the   works  of  Hruw 
Mond,  and  Co.  (Ltd.),  gasifying  on  an   average  200  t. 
of  slack  per  day,  the  gas  made  being  used  in  their  furna 
and  for  the  production  of  power  in  gas-engines.     1 
present  time  this  plant  has  gasified  over  600,000  tons 
slack,  and  other  large  plants  are  now  being  erected 
work  in  different   parts   of  this  country,  on   the  Conliin 
and  in  the  United  States. 

The  process  of  manufacture    is   as  follows  : — Conin 
bituminous   slack,   brought   by  railway- waggons   into 
works,  is  mechanically  handled  by  elevators  and  creep 
and  deposited  into   hoppers  above  the  producers.    It 
these  it  is  fed  in  charges  of  8  to  10  cwt.  at  a  time  into 
producer  "  bell,"  where  the  first  heating  of  the  slack  ta 
place,  and  the  products  of  distillation   pass  downward 
the  hot  zone  of  fuel,   before  joining  the  bulk   of  the 
leaving  the  producer.     This  destroys  the  tar  and  com 
it  into  a  fixed  gas,   and  also  prepares  the   slack  for 
descent  into  the   body  of  the  producer,  where  it  is  ae 
upou   by  an    air-blast    saturated  with   steam   at  185° 
and   is  superheated  before   coming   into  contaet  with 
fuel.      I'nlike    other    producers,    the   quantity   ol 
introduced    into    the   blast   is   relatively    very   large,  . 
amounts  to  2'.  tons  for  every  ton  of  fuel  gasified,  of  wlr 
however,  nearly  40  per  cent,  is   recovered  and  returnen 
the  producer  over  and  over  again.     This  large  quantity 
steam  keeps  down  the  working  temperature  of  the  prod 
within  such  limits  as   to  prevent  the  formation  of  elinl 
or  the  destruction  of   the  ammonia,  yet  permits  Hw 
to     be     so    thoroughly     burned    that     good     aslu- 
obtained.      Half     a    ton   of   steam   is   decomposed    in 
producer  for  every  ton  of  fuel   burnt,  yielding  therelo 
hydrogen    to   the    extent    of    29    per  cent,    by  VO 
the  final  ga«.     The    hot   gas   and    undecomposed    sti 
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ing  ili>-  producer  fir>t  pass  t lir. .n^Ji  a  tabular  regene- 

.1  '"in    the    opposite    direerion    to  the  incoming    blast. 

exchange  of  heal  takes  place,  ami  the  blast  is  still 

,1   bj  passing  down  the  annular  space  between 

two  shells  of  il»-  produeeron  its  way  to  the  fire-grate. 

.  hoi  products  from  the  producerare  further  passed 

,  ■■  iraiher,"  whieh  is  a  large  rectangular  wrought- 

with  side  lutes,  ami  they  meet  a  water  spray 

two  up  liv  the  revolving  dashers,  which   have   blades 

uiiiing  up'  th.'  surface  of  the   water  contained  in   the 

her.      The    intimate    contact   thus   secured   causes   the 

,i  gas  to  he  cooled  down  to  about  191    !•'.,  ami  by 

..lion    iif   more    steam,  tending   to  saturate   the  gas 

.   water  vapour  at   this   temperature,   the    hulk  of    the 

-ihlo   heat    is   converted   into   the    latent   form.      Then 

ipwards  through  a  lead-lined  tower,  tilled  with  tiles 

large  surface,  the  gas  produee.l   meets  a  down- 

of  acid  liquor,  circulated   by  pumps,  containing 

ih ale  of  ammonia   with  about   I  per  cent,  excess  of  free 

aid.    Combination  of  the  ammonia  of  the  gas 

I  the    Iree  acid  take*  place,  Lining  Mill  more  sulphate  of 

nonia,  so  that   to  make  the   process  continuous  some 

■  hate   liquor   is  constantly    withdrawn    from    eireulation 

evaporated   to   yield   solid   sulphate   of  ammonia,  and 

i.i.l  i>  constantly  added  to  the  liquor  circulated 

ujrh   the    tower.     The    gas,   being    now   freed   from  its 

lenia,  is  conducted  into  a  gas-cooling  tower,  where  it 

ts  a  downward   flow    of  eold  water,  whieh  further  cools 

.leans    the    ga-    before    it    passes    to    the   main.       The 

ing  of  th.-  gas  with  its  burden  of  steam,  results  in  the 

I.  nsation  ..f    the    steam,   and    the    raising  of    the  tern- 

iture  of  the  cooling  "iter,  so  that   the  latter  leaves   the 

i    as   hot   water,  and  i>  utilised  in  a  third  tower,  called 

"air-heating  tower,"  through  which   the  air  blast  from 

blower  is  directed,     Here  the  contact  of  hot  water  and 

air  gives  hoi    air.  saturated  with  vapour  at  163    F.,  and 

water.     By  this  method  of  utilising  th.-  heat  of  the  gas 
i  the  producer,  nearly  one  ton  of  steam  is  added  to  the 

hirer    hi  very    ton    of    fuel    gasified,   ami    this 

ical  exchange  of    heat    is  always   going  on.  and   forms 

of  the  distinctive  features  iu  the  economy  of  the  plant. 

ill  be  understood  that  the  hot  water  from  the  gas-cooling 

•r  is  circulated  through  the  air-heating  tower,  and  being 

ed    thereby  is  again    pumped    up  to  the  top  of   the  gas- 

ing  toner.      lioth   towers  arc    filled  with   tiles   to   give 

e  surfaces  of  contact,  and   tin-  circulating  water  acts  as 

leat-carrying  agent  between  the  hot  gas  and  the  cold 

l'lic   charging  of   fresh    fuel    into  the  top  of  the   pro- 

r  and  the  withdrawal  of  the  ashes  from  the  bottom  in 

rfere   with  the  continuous   steady  work  of  the 

Moreover,  the  large  volume  of  steam  employed, 

-t    perfect    regulator   in   keeping  the  quality  of 

jk  uniform. 

>ntral   Station  Installations. — For  a  central  station  the 
t   should   be   in   units  of  a  convenient   size,  each  being 
plete  in  itself,  with  producers  and  regenerators,  blowers, 
ips,  washers,  acid  tower,  with  pump  and    tanks,  gas- 
ing  and  air-heating  towers,  steam  and  air  mains,  steam- 
og  plant  (which  should  consist  of  gas-fired  automatically 
dated  boilers),  and  sulphate  plant,  one  of  the  producers 
one  washer  to  be  spare  ones.     A  diagram  accompanied 
-howiug  a  unit  of   this  size,   consisting  of   six 
[.  producers,  each   capable  of  gasifying  20  to  24  tons  of 
k   per  day.     This  complete  plant  is  arranged  for  con- 
king  night   and   day,   and   will   make   gas   of 
'i.  ally  the  same  composition.     The  quantity  made  may 
from   50,000  to  750,000  eb.  ft.  per  hour   according  to 
Each  unit  of  this  size  will  correspond  to  the 
one  main,  and  will  not  require  a  gasholder  for 
a-.-  purposes.     In  the  Mond  producer  the  make  of  gas 
'oiled  automatically  iu  the  most  perfeet  manner, 
luit  the  gas  made  and  supplied  to  the  distributing  main 
lal  to  that  consumed.     A  Mond  producer  will 
.end  at  once  to  a  sudden  increase  iu  the  demand  for 
Bed  of  the  air-blower  furnishing  the  blast  to  the 
lucer  can  be  controlled  by  the  pressure  of  the  gas  in  the 
>lj  mains,  and  any  fluctuation  is  automatically  balanced 
is   to   keep  the  supply  pressure  constant.     The   limits 
in  which  a  Mond  producer  will  make  good  gas  are  said 


to  l.c  surprising,  and  a  producer  can  be  shut  down  and  left 
with  tire  in  for  over  a  week,  and  still  be  ready  to  start 
again  at  short  notice. 

Mond  Gas,  and  its  Application  t><  Has  Engines.  H.  A. 
Humphrey.  Taper  read  before  tin-  Inst.  Mech.  Eng. 
J.  Gas  Lighting,  1900,  76,  [1962],  1509—1513. 

Tut:  author  discusses  the  question  of  the  use  of  power-gas 
and  huge  gas  engines  as  a  factor  in  the  solution  of  the 
problem  of  the  production  of  cheap  power,  special  reference 
being  made  to  the  application,  in  this  direction,  of  the 
Mond  gas-producing  plant.  The  question  is  considered 
under  the  following  headings  : — (1)  The  possibility  of  using 
cheap  fuel,  and  of  recovering  its  ammonia.  (2)  The  greater 
economy  of  gas  engines  as  compared  with  steam  engines. 
(3)  The  simplicity  and  reliability  of  gas  engines.  (4)  The 
superiority  of  gas-producers  over  steam  boilers.  (5)  Costs. 
Under  the  first  heading  the  author  gives  a  description  of 
the  Mond  process  for  the  manufacture  of  gas  from  cheap 
fuel,  with  recovery  of  the  ammonia  (see  this  Journal,  1889, 
505—510;  1894,  938;  1896,  529,613;  1897,  522;  1898, 
34,  1032). 
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I.  Very  good  actual  results  for  a  Central  Electric  Ligbt 
Station 

II    Ideal  figures  lor  ft  Centrnl    Electric  Light  Station, 
baaed  on  Professor  A.  B  W   KeuDedy  s  estimate 

III  Ideal    figure,    Tor   Continuous    Kuuoiog,    based    on 
Professor  W   C   Uowin's  estimate. 

IV  Actual  results  forCoctinuousRiisiiiog.at  Winningloa. 
Cheshire,  1898. 
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Engines,  using  Mond  lias. 
(Ideal)  (Actual) 


Steam  Steam 

Engines.  Engines 
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Tbia  eitension  shows  the  actual  Fuel  Cost  for  the  83  principal 
Electric  Supply  Undertakings  in  Great  Britain  for  tho  year  1893. 
0"778d.  per  unit  Bold,  probably  about  0'65d  per  unit  generated 


Calorific  Value  of  Fuel  consumed  (at  7,900  lb.  °C.  units  per  lb) 

Heat  Unita,in  Steam  or  Oas  reaching  Engine. 

Heat  Equivalent  of  one  Kilowatt-boar  at  Switchboard. 

Coat  for  Fuel  used. 

The  greater  economy  of  gas  engines  and  Mond  producers, 
as  compared  with  steam  engines  and  boilers,  is  shown  in 
the  accompanying  diagram.  The  economy  is  effected  in 
three  directions  : — (a)  The  fuel  for  generating  Mond  gas 
is  cheaper  than  the  fuel  used  at  central  stations  for  pro- 
ducing steam.  (6)  For  a  given  expenditure  of  heat,  the 
calorific  value  of  the  Mond  gas  from  the  producer  is  greater 
than  the  calorific  value  of  the  steam  from  the  boiler,  (c) 
The  gas  engine  utilises  the  heat  it  receives  much  more 
efficiently  than  the  steam  engine.  It  is  shown  that  the 
actual  results  obtained  with  Mond  gas  and  gas  engines  are 
superior,  not  only  to  the  actual,  but  also  to  the  ideal  figures 
for  central  stations  using  steam-driven  plant. 

Results  obtained  iu  actual  practice  are  given  showing  the 
reliability  of  the  gas  engine.  Thus,  Mond  gas  used  in  a 
60  nominal  horse-power  gas  engine,  direct-coupled  to  a 
Siemens  dynamo,  gave,  during  two  years,  an  average 
thermal  efficiency  of  25 '1  per  cent.,  calculated  on  the 
indicated  horse-power  and  the  calorific  value  of  the  gas 
used.  The  consumption  of  coal  fed  into  the  producer 
averaged  1- 05  lb.  per  indicated  horse-power  hour,  and  the 
consumption  of  oil  about  0- 0235a7.  per  unit.  The  average 
indicated  horse-power  was  114  7,  and  the  effective  horse- 
power, 88 '  8. 

It  has  been  shown  in  the  United  States  that  gas  engines, 
coupled  to  alternators,  are  suitable  for  running  in  parallel 
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forthe  generation  of  two-phase  currents,  and  the  author 
-  ili.it  an  alternative  method  would  be  to  work  all  the 
\j  namos  on  direct  current,  and  use  this  current  to  run 
motor  alternators. 

Amongst   the   chief  advantages    of  gas-producers    over 
steam   boilers,  are:— (11  Gas  under  a  slight    pressure  is 
much  easier  to  handle  than  high-pressure  steam,  and   there 
to  i  mdensation.    (2)  With  gas  producers, 
the  "stand-by'  reduced  to  a  minimum.     The 

author  states  that  another  important  point  is  that  a  Mond 
producer  will  respond  at  once  to  a  sudden  increase  in 
demand    for  gas-,  indeed,   the    -  the    air-blower 

furnishing  the"  blast  to  the  producers  can  be  controlled 
by  the  pressure  of  gas  in  the  supply  mains,  and  any 
fluctuation  automatically  balanced  so  as  to  keep  the  supply 
pressure  constant. 

la.  author  concludes  by  giving  n  detailed  estimate  of 
the  cost  for  a  20,000  effective  horse-power  central  station 
plant  worked  with  Mond  producer  pas  The 
.,  labour,  repairs,  and  maintenance,  ranges 
from  0-0S2rf.  to  0'24l</.  per  unit  sold,  aecording  to  the 
load  faetor  and  the  price  of  coal,  whilst,  ii  is  stated,  the 
combination  of  Mond  producers,  recovery  plant, gas  engines, 
and  dynamos,  compares  favourably,  as  regards  capital  out- 
lav,  with  the  best  class  of  -team-driven  plant,  when  the 
boiler-hous,-,  chimney,  slack-handling  plant,  foundations, 
and  erection,  are  included  in  the  cost  of  steam  dynamos, 
boilers,  condensers,  and  auxiliary  machinery. — A.  S. 

Blast-Furnacc    Gases;     Use    of ,    in    Gas  Engines. 

.1.    W.    Richards.     J.   Franklin    Inst.   149,     [6],    1900, 

415—430. 
Tiik  author  briefly  reviews  the  evolution  of  the  gas 
engine  from  the  original  single  horse-power,  using  illuminat- 
ing 2as,  to  the  large  700  horse-power  engine  of  theCoekerill 
Company,  Seraing,  Belgium,  constructed  to  burn  blast- 
furna  .  gas  Pheir  previous  200  horse-power  engine  (this 
Journal,  1898,  705.  926)  has  now  been  steadily  at  work  for 
over  two  years,  driving  a  dynamo,  without  any  wearing  out 
of  the  part-,  the  inside  of  the  cylinder  showing  only  a  very 
thin  brown  skin,  which  does  not  affect  the  efficiency.  The 
present  "00  horse-power  gas  engine  is  constructed  with  a 
blowing  cylinder,  so  that  the  one  engine  supplies  the  blast 
to  one  end  of  the  furnace,  and  is  worked  by  the  exit  gases 
from  the  other.  This  engine  was  described,  with  the 
results  of  the  first  six  months'  working,  to  the  Iron  and 
Steel  Institute  in  May  L900.  The  diameter  of  the  gas 
cylinder  is-51  in;.,  the  length  of  stroke  55  ins.,  and  the 
speed  80  revolutions  per  minute  normal.  The  pressure  of 
blast  with  84  revolutions  was  7  '75  lb.  per  sq.  in.,  which 
could  be  increased  to  12  lb.  The  effective  horse-power 
developed  in  the  blast  cylinder  was  561  to  725.  The  gas 
consumed  was  2-86  cb.  m.  per  effective  horse-power  hour, 
or  2 ~83  cb.  m.  per  indicated.  The  distribution  of  the  heat 
energy  of  the  gas  was  approximately  30  per  cent,  converted 
into  work  in  the  cylinder,  50  per  cent,  carried  away  by 
the  cooling  water,  and  20  per  cent,  in  the  escaping  gases. 

After  enumerating  the  actual  plants  in  Europe,  tin- 
author  state- that  not  a  single  instance  of.  the  application 
of  the  improvement!  rican  blast-furnace  practice 

can  be  cited.  To  bring  out  the  great  saving  of  power  under 
the  varying  conditions  of  locality  and  working,  he  calcu- 
lates the  minimum,  average,  and  maximum  surplus  of 
power  which  might  b  bj  replacing  the  boiler  and 

im-engine  plant  by  a  gas  engine.  The  results  show  a 
surplu-  of  1,090  horse-power  per  100  tons  of  pig  iron  daily, 
in  the  case  where  the  conditions  would  be  most  unfavour- 
able for  the  generation  of  power  from  the  gases.  With 
about  the  average  type  of  furnace,  the  surplus  would  be 
4,490  horse-power,  whilst  with  a  small  older  type,  it  would 
be  about  7,290  horse-power.  These  results  are  supported 
by  calculations  of  the  powei  raised  by  steam  boilers  and 
engir.es  with  three  different  efficiencies — 3,  6,  and  12  per 
cent.  Taking  the  6  per  cent,  case,  which  is  about  the 
efficiency  of  the  furnace  in  good  practice  with  low  fuel 
consumption,  the  surplu-  power  works  out  to  a  minus 
quantity  in  the  first  instance  just  given  of  unfavourable- 
conditions,  and  to  430  and  1,230  horse-power  respectively, 


as  compared  with   tlu-  figures  given   for   the  average  t- 
and  the  small  older  type  of   furnaces.     The  contrast  is  > 
greater,  of  course,  with  the  :;  per   cent,  efficiency, 
that  of  the  average  small  blast-furnace  -team  plant. 
Obviously,  with   such  a  low  efficiency  under  boil. 
with  an  efficiency  of  20  to  30  per  cent,  in   the  ga- 
there  must  be  great  ecouomy  in  the   latter,  and  an 
is  cited  showing  that  the  gases  from   the  production  of  i 
tons  of  pig  iron  daily  would,  with  an  efficiency  of  2'5 
nut.  through  boilers  and  engines,  yield    '.',300  liorsi 
whereas  in    the  gas    engine,  with  20  per  cent,  efficiency, 
horse-power  developed  would   be   18,400,   or  a  surplu- 
about  16,000  horse-power   available  for  other  purp 
is  estimated  that  in  one  works  with  three   blast-furl 
Pennsylvania,  the  saving  in  the  coal  hill  alone  would  1« 
least  150,000  dollars   in  one  year  by  the  utilisation  of 
waste  gases  in  a  gas  engine,  the   outlay  for  which  would 
500,000  dollars.— A.  W. 

Calcium    Carbide  ;  Manufacture  of .     J.  B.  C.  K 

shaw.     Electrician,  1900.46,  [5],  164—165  ;  [7J,  M: 
246;  and  [8],  267—268. 

The  author  has  brought  together  all  the  available  infon 
tion  relating  to  the  efficiency  and  yield  of  carbide  fornai 

1.  Calculations  of  the  Theoretical  Yield  of  Carl 
Furnaces. — Xine  estimates  are  given,  and  these,  redu 
to  a  comparable  form,  are  given  in  Table  I. 

Table  I. 

Kilowatt  Hours  theoretically  necessary  to  produce  1  mei 
ton  (2,204  lb.)  of  Calcium  Carbide  containing  W 
cent,  of  Carbide. 


Authority. 


Reference. 


Kill 

linn 


Sieber This  Journal,  1898,  56* 

Addicks Mineral  Industry,  6,  — 

Bredel American  Gaslight  Journ.  1895,  861  . 

Wolff Zeits.fQrangew.Ghem.  1898,  919..., 

Pietet  Le  Carbide,  1896, 28 

Haber "  Elektroehemie,"  Cliapter  X 

Gin L'Eclairage.Electrique,1899,  May  Cth 

Lewes loetrjlene,  1900,  301 

Allen Electrical  Review,  1900,  Jan.  5th.... 


1,8*1 

2,«*J 


II.   Experimental    and  Estimated    Yields   of  Carbidi 
The  various  yields,  reduced  to  a   common  form,  at 
in  Table  II. 

Table  II. 

Kilowatt  Uours  necessary  to  produce  1  metric  ton  (2, 
lb.)  of  Calcium  Carbide  containing  80  per  cent 
Carbide.     Experimental  and  Estimated  Fig 


Authority. 


Lewes 

Korda 

Houston     and 

Kennelly. 
Bullier 


Reference. 


Honi 


Journ.  Gas  Lighting.  1897.  Nov.. 
Rev.  de  Cliim.  Tudust.  7,  3il  . . . . 
('hem.  Trade  J.  18,385 


L'Eclairage   Electrique,  1896,  April 

4th. 

'./. Zcits.  fur  angew.  Choiii.  1899,  July  .. 

Wolff „  „  „        1898,919.... 

(This  Journal,  1899,  sis.  lout.) 
i      ,  Engineer 


III.  Actual   Yields   of  Carbide.— The  yields,  again 
duccd  to   a   common    form,   are   contained  in   Tabic 
(Compare  this  Journal,  1900,  330  and  813.) 

The  author  then  gives  some   particulars   regarding  I 
types  of  furnace,  viz.,  the  Deutsche  Gold  und  Sillier  - 
Anstalt  furnace;  the  Willson  furnace,  as    used  at 
and  the  Gin  and  Leleux  furnace.     In  conclusion,  he  |> 
out  that   the   highest   yields   found   amongst  the 
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icy 


Twin     III. 

Intent!  /fair*   necessary  to  produce  1   metric  ton  (2,204 
I  alcium   Carbide  containing  80  per   cent,   of 
Carbide.     Actual  Figures. 


Reference. 


II  or . 


1 1  17lh 

Acetylene,  l! ,sna 

inn.  ivno.  Sept.  29th 

.  Blektrochem.  II Feb. ... 

mi,  1839,  Jan 

Blektrochem.  1899.  Oct.  6th 
ice  Bli .  trique,  1899,  May  6th 
.Kuril.  Aci  tylene  Gas  Lighting,  1899, 
July. 

"  108 

1,'linl.  Electrocliiini<|ii< 

Sluhl  n.  Eisen,  18. 727 

Zi  its.  fur  Eiekl  i                     I,  Feb.  . . 
"  Blektrochcmie,"  108 


Kilowatt 

11.  iura. 


8,676 

3,788 
&871 

4.104 
4,105 

1.1.7 
l.-.'t'l 

1.170 
1,920 
6,066 
6,616 
5,960 


ing  under  examination  have  been  obtained   in  furnaces 

■  ii   the   intermittent  system,  with   movable   box- 

:i  which  the  carbide  jiruduced  is  allowed   to  cool. 

adoption  of  another  form  of  furnace  and  of  the  con- 

rystem  of  working  at   Foyers,  for  the  Mike   of  a 

the  cost   of  labour,   does   not  detract    from    the 

ss  of  this   conclusion.     Where  electrical   power  is 

loped  at  a  very  low   cost,  and  manual  labour  is   costly, 

wise   to  expend   more  kilowatt  hours  per  ton  of 

idc   produced,  in   order   to  obtain  a   reduction   in  the 

es  bill. 

,:inuoiis  type  of  furnace,  from   which  the  carbide 

pped  at  intervals,  is  therefore  being  adopted  in  localities 

ip    ami    labour    dear:  while   the    inter- 

nt  ioriii  is  in  use  where  the  opposite  conditions  obtain. 

iiparo  this  Journal.  1900,  330  and  Sl^.1 — J.  S. 

inn    Carbide    Mass    for    Acetylene     Manufacture; 

reparation  of .     Dcsq  and  Francou.     Kev.  l'rod. 

dm.  3,  [18],  277. 

thousand   parts,   by    weight,    of  commercial   molasses 

I  at   llo    C.  to  remove  water,  and,  after  cooling 

i   to  95° — 100°  C.,  are   mixed,   by  brisk  stirring,    with 

of    powdered     potassium     bichromate.       When 

become  of  a  decided  bottle-green  colour,  a 

are  of  sodium   carbonate.  200   parts,  and   litharge,  200 

itred  in,  the  temperature   being  kept  at  *.">  —90°. 

i:    the    paste    is    fluid,    viscous,    and    homogeneous,    it 

H-s  an  addition  of  calcium  carbide  in  small  fragments 

i;.  diameter)  previous]}    soaked  in  a  mixture  of 

ied    petroleum,    600;    spirit    of   turpentine,  400;    and 

dior,  10  parts.     The  whole  is  kept  well  stirred  at  65° — 

til  thoroughly  mixed,  and  is  then  placed  in  moulds 

.  where  it  is  pressed  and  cooled,  the  blocks 

a  finally  wrapped  in  paper  steeped  in  paraffin,  &c.     To 

ase  their  resistance  to  moisture,  the  blocks,  on    leaving 

noulds,  may  be  soaked  in  a  cold  solution  of  albumin. 

— ('.  S. 

lie ;  Temperature  of  the .     E.  L.  Nichols. 

Kev.  1900,  10,  234— 252.     Proc.  Inst.  Civil  Ene. 
142,  [4],  78.     ' 

different  numbers  have  been  hitherto  given  for  the    \ 
.res   at   different    points   of   an  acetyleue  flame; 
Chateliei  gave  2,100°— 2,420°  C,  Lewes  found  a 
.    temperature   of    1,517     C,   whilst    the    values 
I  y  Smithells  were  intermediate  between  these  two. 
ihor's  experiments,  thermo-electric   couples,  com- 
platiuum   and  platiniuu-rhodium   (10  per   cent.)    ( 
in  thickness  from  0-01996  to  0-00821  cm.,    ; 
i  the  mode  of  preparing  them  is  described.    ' 
to  observe  the   acetylene  flame,  and  to  measure    • 
ice  between   its  med'ian    plane  and   the  thermo- 
igmfied  image  was   produced  on  the  ground 
B    micro-camera,   the   plane   of   the  flame   being 
parallel  to  the  axis  of  the  camera.     The  thermo- 
ses placed   at   a   distance   of   6    mm.    from   the 


median  plane,  and  the  temperature  taken  by  balancing  the 
potentiometer,  the  couple  then  being  gradually  brought  to 
the  middle  of  the  flame,  and  the  temperature  at  each  new 
position  determined.  With  each  of  the  four  thermo- 
couples used,  the  temperature  was  found  to  increase 
gradually  at  first,  but  at  a  distance  of  about  0"4  cm.  from 
the  middle,  the  curve  suddenly  becomes  steep,  so  that  this 
distance  probably  measures  the  thickness  of  the  layer  of 
non-luminous  gas  surrounding  the  well-defined  luminous 
layer,  which  has  a  thickness  of  about  0-065  cm.  liefore 
this  luminous  layer  was  reached,  the  temperature  curve 
showed  signs  of  approaching  a  maximum,  the  thicker 
junctions  (0-01996  and  0-01598  cm.),  however,  beiug 
coated  with  carbon,  and  considerably  cooled  when  coming 
into  contact  with  the  luminous  zone.  The  thinner  thermo- 
couples gave  temperature  curves  lying  above  those  of  the 
thicker  ones  ;  they  gave  no  deposit  of  carbon,  but  were 
melted  in  the  middle  portion  of  the  flame,  one  of  them 
after  passing  the  median  plane,  and  the  other  before  that 
plane  «as  reached.  The  temperatures  at  various  parts  of 
the  tlame  for  a  thermo-junction  of  negligible  cross-section 
was  estimated  by  extrapolation  ;  in  this  way  the  tempera- 
ture at  the  middle  of  the  flame  was  found  to  be  1,900°  C, 
whilst  at  1  mm.  from  the  middle,  the  value  was  1,920°  C. 
Similar  experiments  with  a  luminous  coal-gas  flame,  and  a 
caudle  flame,  showed  the  highest  temperatures  to  be 
1,780°  C,  and  1,670'  C.  respectively.  The  author  shows 
that  the  fact  that  a  thin  platinum  wire — prepared  by 
Wollaston's  method  of  silver-plating  it,  then  repeatedly 
drawing  through  a  die  to  diminish  its  thickness,  and  finally- 
dissolving  away  the  silver — can  be  melted  in  a  candle  flame, 
is  due  to  the  presence  of  impurities  in  the  wire,  in  con- 
sequence of  which  it  melts  at  1,674:  C,  whilst  pure 
platinum  melts  at  1,7 "5°  C.  The  temperatures  given 
above  are  based  on  an  arbitrary  scale,  in  which  the  melting 
point  of  platinum  is  taken  as  1,775°  C.,  and  that  of  gold  as 
1,070:  C— A.  S. 

Hydrogen    obtained    by    the   Electrical    Decomposition    Oj 

Water;    Lighting  with  .     J.  fur    Gasbeleucht.  43, 

[51],  971. 

Hydrogen,  compressed  in  steel  cylinders  to  150  atmo- 
spheres, has  been  proposed  by  O.  Schmidt  for  lighting 
purposes,  by  means  of  Auer  mantles.  He  states  that  he 
can  obtain  by  the  electrolytic  decomposition  of  water 
1  cb.m.  of  hydrogen,  compressed  to  1 50  atmospheres,  for 
an  expenditure  of  6-25  kilowatt-hours  ;  and  that  1  kilowatt- 
hour  thereby  gives  a  lighting  value  of  80  Hefner-hours ; 
whereas,  if  expended  on  the  production  of  carbide,  the 
acetylene  obtained  therefrom  would  have  a  lightiug  value 
of  only  51  Hefner-hours.  The  latter,  however,  is  too  low 
an  estimate,  and  80  Hefner-hours  would  be  more  nearly 
correct  in  this  ease  also.  The  expenses  for  materials  for 
carbide  manufacture  might  turn  the  balance  in  favour  of 
the  hydrogen,  in  cases  where  distance  did  not  make  the  cost 
of  transport  of  the  steel  cylinders  excessive.  Near  the 
source  of  power  electric  lighting  must  be  cheaper  than 
either  acetylene  or  hydrogen  lighting,  but  it  seems  likely 
that  hydrogen  might  prove  the  cheaper  means  of  providing 
small  lights  in  a  zone  which  is  too  far  from  the  source 
of  power  for  electric  lighting  to  be  cheap,  and  too  near 
it  for  the  transport  costs  to  give  carbide  (acetylene)  the 
advantage. — J.  A.  B. 

Peat;  Analysis  of .     H.  Borntrager. 

See  under  XXIII.,  page  159. 

PATENTS. 

Fuel,    Liquid,     to     Burners ;    Means    or    Apparatus  for 

Supplying .     Sir  W.  G.  Armstrong,  Whitworth,  and 

Co.,   Ltd.,    and  E.  L.  Orde,  Newrastle-on-Tyne.     Eng. 
Pat.  236,  Jan.  4,  1900. 

The  necessary  constituents  for  combustion  are  heated 
before  reaching  the  burner,  i.e.,  the  oil  is  forced  through 
a  filter  into  a  heating  coil  or  vessel  situated  in  a  suitably 
heated  position  {e.g.,  in  the  smoke  box  or  furnace  of  a 
steam  boiler),  the   oil  being  heated  at  constant   volume  to 


no 


THE  JOURNAL  OF  THE  SOCIETY  OP  CHEMICAL  INDUSTRY.        [Feb. 2M901. 


proven:  decomposition  and  deposits  of  carbon;  the  steam 
is  superheated  in  a  coil  or  vessel,  the  air  is  also  heated  in  a 

similar    manner,    and    the    three    heated    constituents     are 
conveyed  to  th  •  burner  by  pipes.—  t     S. 

Water  Gas  ;  Process  for  the  Production  of .     A. J. 

Poult.    London.     From  E.  Fleischer,  Dresden-Strehlen. 

Bug.  Pat  1959,  Jan.  31,  1900. 
The  process  i-  an  improvement  on  the  process  described  in 
DeUwik'a  Bnjr.  Pat  89,868,  1896  ..this  Journal,  1897,  131), 
in  which  carbonic  acid  is  generated  during  the  blast  period, 
and  in  which  short  blast  periods  alternate  with  long  ^as- 
producing  periods.  This  method  of  working  is  applied 
in  this  patent  to  treating  bituminous  fuel  in  twin  generators. 
The  gas  produced  in  one  generator  causes  distillation  of  the 
fuel  in  the  same  generator,  and  the  whole  amount  of  gas 
produ.ed  passes  through  the  other  generator.  —  K.  S. 

Gas  Producers.    E.  J.  l>uff,  Liverpool.     Eng.  Pat.  410, 
Jan.  8,  1900. 

I'm  gas  producer  has  inclined  gratings  at  opposite  sides 
of  the  lower  portion  of  the  casing,  leaving  a  central  space 
between  the  gratings,  through  which  the  ashes  fall  to  a 
water-sealed  trough."  Air.  or  a  mixture  of  air  and  steam, 
for  combustion  or  gasification  is  admitted  to  the  space 
beneath  one  inclined  grating.  The  gases  given  off  from 
the  top  of  the  bituminous  fuel  used  are  admitted  beneath 
the  other  grating,  a  communicating  pipe  being  used.  By 
this  arrangement  the  condensable  gases  from  the  fuel  are 
caused  to  pass  through  the  hotter  regions  of  the  fuel  bed, 
whereby  they  become  fixed  and  freed  from  condensable 
matters.  The  gas  outlet  is  arranged  on  one  side  of  the 
producer  at  about  half  the  height  of  the  fuel  bed. — R.  S. 

Gas  Producers.  E.  J.  Duff,  Liverpool.  Eng.  Pat.  3631, 
Feb  '2-1,  1900. 
Thi:  improvements  consist  in  providing  gas  producers, 
which  have  a  water-sealed  ash  trough  and  an  air-receiving 
chamber,  with  a  casting  or  casing  extending  right  across 
the  producer  above  the  "air  chamber.  This  casting  is  pro- 
vided with  sloping  or  inclined  unperforated  sides,  forming 
a  kind  of  ridge  acros>  the  furnace,  beueath  the  lower  edges 
of  which  the  air  is  admitted  to  the  furnace  near  the  normal 
level  of  the  water  in  the  trough. — R.  S. 

Burners  ;    Hydrocarbon    ,  for    Use    in    any  kind   of 

Furnace.  C.  A.  Rosier,  Levallois  Peret,  France.  Eng. 
l'at.  9802,  May  28.  1900. 
The  burner  consists  of  a  horizontal  tube,  closed  at  one  end, 
and  divided  along  its  whole  length  into  two  chambers  by  a 
partition,  the  only  communication  between  them  being  by 
an  opening  near  the  closed  end  of  the  tube.  The  hydro- 
carbon is  fed  to  the  lower  chamber  and  vaporised  by 
applviug  heat  from  below,  the  vapour  then  traversing  the 
upper  chamber  into  a  collector  which  is  bent  back  upon 
itself  and  terminate;  in  a  burner  nozzle,  the  flame  from 
which  enters  the  furnace  through  a  funnel-shaped  pipe, 
throuL'h  which  it  draws  the  air  necessary  for  producing 
smokeless  combustion.  A  scries  of  these  burners  and 
tubes  may  be  mounted  in  a  fire-box,  in  whieh  case  the 
tubes  will  take  the  place  ot  fire-bars.  It  is  claimed  that  no 
part  of  this  apparatus  becomes  red -hot  while  in  work.— I     S. 

Liquids  [Fuel]  for  Lighting  and  Heating  Purposes,  mid 
Products  for  Producing  the  same.  J.  Poual  and  C.  Fietz, 
Paris.  Eng.  Pat.  17,181,  Sept.  27,  1900. 
Tut  inventors  claim  a  liquid,  adapted  to  be  burnt  through 
the  medium  of  a  wick,  for  lighting  and  heating  purposes, 
•'which  consists  of  a  solution,  in  water  or  other  suitable 
solvent,  of  a  mixture  of  metallic  oxides  such  as  those  of 
lithium,  strontium,  titanium,  erbium,  cerium,  and  the  like, 
with  sulphur  and  alcohol."  The  proportions  recommended 
are  lithium  oxide,  290  parts ;  strontium  oxide,  200  (or 
cerium  oxide,  20) ;  and  titanium  oxide,  20  parts  ;  melted 
separately  at  at  lea-:  '.">  C,  then  mixed  and  cooled  to 
10  or  20°  C,  200  parts  of  sulphur  being  next  stirred  in  hy 
degrees,  followed  hy  290  parts  of  alcohol,  at  90'  C.  The 
product  is  dissolved  in  water  to  form  a  0'2 — 0-3  per  cent, 
solution.— C.  S. 


Carbon  Dioxide;   Means  for  Indicating  and  Recording  th 

Amount  of ,  in    the   Products  of  Combustion  frm, 

Boiler  and   filter  Furnaces.     ('.    Ericsson,   Stockholm 
Sweden.      Eng.  l'at.  17,527,  Oct.  3,  1900. 

Indications  and  records  as  to  the  tiring  of  a  boiler  .i 
other  furnace  are  obtained  by  using  apparatus  consisting  i 
two  gas  meters,  a  carbonic  acid-absorbing  vessel,  and 
differential  mechanism  provided  with  an  indicator, 
portion  of  the  products  of  combustion  passes  continuous! 
through  one  meter,  then  through  the  absorption  apparatti: 
and  finally  through  the  second  meter.  The  differene 
between  the  volumes  of  gas  measured  by  the  two  metei 
indicates  the  percentage  of  carbonic  acid  in  the  gases.  Th 
registering  apparatus  records  this  bv  a  curve  or  diagram. 

-U.S. 

Sulphuretted   Hydrogen;  Improied  Means  ayplicable fe 

Use  in  the  l)esulphurisalion  of  .       J.   Dewram 

Soulhwark,    Surrev.   and   J.    H.   Paul,    Charlton,  Ken 
Eng.  Pat.  2146,  Feb.  2,  1900. 

Sawdust  or  the  like  is  saturated  with  solution  of  a  ferr 
salt,  such  as   the  sulphate  or  chloride,  and  is   treated  wii 
ammonia,     so    that   ferric    hydroxide    may    be    deposit! 
throughout  upon  the  material,  from  which  the  soluble  sal 
are  then  washed  out.      The   mixture  thus  obtained  is  usi 
in  a  purifier  to  absorb  the  hydrogen  sulphide  i 
or  other  sulphuretted  gas,  water  and  ferrous  sulphi 
formed.     The  spent  material  is  revivified  by  moistening  ai 
exposure  to   the  air  for  some  days.     Ferrous  sulphate 
chloride  may  bo   substituted   for  the   ferric'   salt    in  the  pr 
cess,   but  in  that   case  the  impregnated  sawdust,  after  tl 
treatment  with  ammonia  and   washing,  must  be  exposed 
the  air  or  otherwise  oxidised  before  use. —  E.  S. 

Coal-  and   other  Gases  for   Illuminating   Purposes,  a 
Appliances  connected  therewith;  Processes  Jnr  Enru 

ing  or   Carburetting .     C.   11.   Tally,    Sligc 

Pat.  -4134,  March  5,"  1900. 

The  enriching  oi!  is  pumped  into  a  reservoir  at  the  botti 
of  the  carburetter,  and  is  thence  raised  by  the  same  pui 
and  sprayed  over  a  mass  of  absorbent  material  in  the  upi 
part  of  the  apparatus.  The  gas  to  be  carburetted  is  inn 
duced  through  a  transverse  pipe,  provided  with  orilio- 
one  end  and  fitted  with  a  valve,  and  connected  with 
perforated  vertical  pipe,  so  that  the  gas  either  asceD 
through  the  absorbent  mass,  and  escapes,  enriched,  do 
the  vertical  pipe  and  through  the  other  end  of  the  tr.i 
verse  pipe,  or  vice  versa,  according  to  which  end  of 
latter  is  used  as  the  feed  pipe.  Suitable  means  are  provi; 
for  gauging  the  quantity  of  enriching  oil  in  the  reserve 
observing  the  action  of  the  pump,  and  making  the  wh 
apparatus  self-contained. — C.  S. 

Acetylene  Gas;  Method  of  Purifying ,  with  the  mi 

sary  Apparatus  connected  therewith.  B.  R.  Chicken; 
A.  G.  Smith,  both  of  Aberdeen.  Eng.  Pat.  13-16, ,) 
22,  1900. 
The  acetylena  i;  passed  through  a  washar,  with  an  inclit 
baffle-plate,  containing  dilute  acid,  which  is  intended 
remove  ammonia  from  it ;  then  through  an  oxidisiug  age 
suh  as  chloride  of  lime,  which  may  be  mixed  with  por 
material,  and  is  intended  to  remove  phosphuretted  hydro; 
and  sulphuretted  hydrogen  ;  and  finally  through  a  de 
dratiug  agent,  such  as  unslaked  lime.  The  chloride 
lime  may  contain  some  free  lime,  with  the  object  of  absc 
ing  any  nitrogen  chloride  which  may  be  formed  thi" 
ammonia  which  has  escaped  absorption  in  the  washer. 

-J.  A.  1 

Acetylene    Gits    Generators.      A.   Messer,   Uochst-on-  - 

Main,  Germany.     Eng.  Pat.  3745,  Feb.  26, 1900. 
A  covered  generating  tank  containing  water  has  pa- 
through  its  top  a  pipe,  through  which  is  introduced 
with    perforated   base  containing   carbide.      The 
guided  at  one  side  in  such  a  manner  that  when  it  re  j 
the  lower  end  of  the  pipe,  which  is  submerged,  it  tips  a  ■ 
|   matically,  and  the  perforated  base,  through  which  the  »  -r 
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.  the  carbide,  is  projected  laterally  so  that  the  gns 
ivolved  does  not  escape  up  the  pipe  by  which  tho  vessel  is 
itrnduced. — I.  A.  B. 

\cetytene  Apparatus.    .1.  Brunschwyler  and  E,  Piirli,  both 
I,  Switzerland.    Eng.  Pat.  14,751,  Aug.  17,  1'JOO. 

generating  vessel  has  arranged  in  its  top  a 
barging  shaft  which  can  be  closed  by  two  slide  valves, 
i  iv  lie  operated  from  outside,  so  that  carbide  can  be 
v-t  introduced  on  a  dry  slide  valve,  from  which  it  is  dis- 
oarged  into  the  generating  vessel  only  after  the  top  of  the 
haft  has  been  closed.  A  valve  at  the  base  of  the  generating 
i88el,  hy  which  the  muddy  water  can  be  discharged,  is 
eighted  to  open  at  a  slight  rise  in  pressure,  and  so  eon- 
tfety  valve. — J.  A.  II. 

cetylene  Gas  Generator.  3.  Predmerszky  and  G.  Pred- 
ky,  both  of  Buda-Pesth.  Eng.  Pat.  17,025,  Sept. 
100. 

ie  bell  of  a  gasholder,  when  it  has  descended  nearly  to 
i  lowest  position,  operates  a  balanced  pipe  'so  that  water 
diseharged  from  an  annular  reservoir  on  the  top  of  the 
sholder  tank  into  a  receptacle  which,  when  full,  tips  the 
iter  into  a  shoot  which  leads  to  a  carbide  holder.  A  pawl 
d  ratchet  dise  direct  the  water  from  the  receptacle  to  each 
I  carbide  holders  in  turn,  and  give  a  record  of  the 
mber  exhausted  at  any  time.  Some  modifications  of  the 
paratus  are  also  described. — J.  A.  B. 

Acetylene  Gas  Gent rntors.     E.  L.  H.  Chauvin,  Paris. 

Eng.  Pat  18,853,  Oct.  15,  1900. 
krihe  stored  iu  the  inclined  pigcm-holes  of  a  distributing 
•ice  is  discharged  in  predetermined  quantities  into  an 
lined  and  recurved  sh  iot  in  a  generating  tank  containing 
ter.  by  mechanism  operated  by  the  movements  of  the 
holder  into  which  the  gas  generated  passes.  A  level 
ieator  is  provided. — J.  A.  B. 

tiylene  Gas  Apparatus.     ('.  YValscr  and  T.  f'artier,  both 
of  Zurich.     Eng.  Pat.  18,502.  Oct.  17,  1900. 

I  iu  a  generating  vessel  is  supplied  with  water  from 
a  istern  through  a  pipe  which  traverses  a  receiver  and  is 
p  vided  with  a  three-way  tap,  permitting  the  escape  of 
|  iu  the  event  of  excessive  pressure  in  the  generating 
1 5<  1  forcing  back  the  water  through  the  pipe  and  receiver. 

--.I.  A.  B. 

ttylenc  Gns   Generator,     L.  1>.  Railsback.  Indianapolis, 
l.S.A.     Eng.  Pat.  19,016,  Oct.  24,  19(10. 

C  ibide  is  fed  into  the  upper  end  of  a  holder  situated  in  a 
S  crating  chamber,  which  extends  downwards  into  a  water 
iti,  closed  at  top.  by  means  of  a  suitable  charging 
timber  with  closure. — J.  A.  B. 

Atylene     Gas    Generating    Apparatus.      1).   McDonald, 

'arraville,  Victoria.  Eng.  Pat.  19,337,  Oct.  29,  1900. 
C  ibidk  holders  are  introduced  into  or  removed  from  a 
.a  rator,  through  a  door  in  its  base  provided  with  a 
'of  valve.  The  gas  evolved  passes  into  a  water-displace - 
mit  gasholder,  from  which  water  is  supplied  to  the 
.  rator  as  required.  The  gas  reaches  the  service  pipe 
igh  a  bell  on  the  top  of  the  gasholder,  having  a  valve- 
(  rolled  inlet  pipe. — J.  A.  B. 

V  ntles  of  Incandescent    Lamps,  and  for   the   Covers  of 
for    Wheels  of  Bicycles,  Carriages,  Motors,  and 

her  Vehicles  ;  Manufacture  of  Fabric  for .     I).  E. 

idclyffe,  London.     Eng.  Pat.  3323,  Feb.  20,  1900. 
fibres  of  Urtica  or  Bcchmeria  (China  Grass)   are  pre- 
1,  combed,  spun  and   woven,  either  into  mantles   for 
ndeseent  lamps,  or,  more  coarsely,  into  a  fabric  suitable 
■ovenng  pneumatic  tyres.— ('.  11. 

bon  [Electric  Li.jht  Carbons]  ;  Manufacture  of . 

.  J   Haddan,  London.     From  H.  Wartenberg  and  A.  M 
dler,  I'hK-ago,  U.S.A.     Eng.  Pat.  19,432,  Oct.  30, 1000. 
the  production  of  this  carbon,  wood  or  other  fibre  is 
ly    impregnated!   with   the    following   mixture  :— 


13 J  oz.  of  water,  2  oz.  of  sulphuric  acid,  6  oz.  of  saccharine 
matter,   such  as   white   syrup,    I   oz.  of  tartaric  arid,  and 
I    oz.    of    carbonate    of    ammonia.      The    material    is   then 
dried   and   subjected   to  a   high    temperature   whi 
or  imbedded  in  graphite. — D.  B. 

ILL-DESTRUCTIVE  DISTILLATION, 
TAE  PRODUCTS,  PETROLEUM. 

FirWood  ;  Dry  Distillation  of .     Irminger.     Ingeniren 

Copenhagen,    1899,   311—317.      Proc.    Inst.   Civil  Eng' 
1900,142,  [4],  49. 

Tiik  author  has   tested  fir,   spruce,   birch,  beech,  and  oak 
wood  in  the  model  retorts   and   other  apparatus   used  for 
testing  coal  in  the  gasworks  j  of  the  fir,  wood  which    had 
been    cut    four   years,   fresh-cut   wood,   green    brushwood, 
brushwood  of  a  year's  growth,  and   young   and   old   cones 
were    examined.      The   mode  of    conducting   the   tests    is 
described,  together  with  the  apparatus  employed  :  and   the 
results  are  tabulated  in  two   sets,  according  to  the   limit  of 
temperature  reached  in   the   burning  being  about    600    <". 
(1,100''  F.)  in   the  course  of  two   hours,  or  about    700°  C. 
(1,300°  F.)    in   the    course   of   only  one    hour.     The   total 
weight   of   the   products   of   distillation — gas,  pyroligneous 
acid  or  wood-vinegar,  tar,  and  charcoal — was  within  4  pet- 
cent,  of   the  weight  of  the  wood  charged  into  the  retorts. 
With  the  higher  temperature,  the   gas  was  more  abundant 
and    possessed    a   higher   calorific   power,   but   its   specific 
gravity  was  lower,  owing  to  the  smaller  proportion  of  carbon 
dioxide    present.     The   amount    of   pyroligneous   acid   was 
about   the   same  with  both  temperatures.     The  amount  of 
tar  was  rather  less  with  the  higher  temperature,  except  from 
the  green  brushwood,  the  cones,  and  the  spruce;  the  amount 
of  charcoal  was  considerably  less.     It  is  apparent,  therefore, 
that  the  distillation  should  be  effected  at  a  low  temperature, 
not  above  a  dark-red  heat,  and  this  temperature  should  be 
attained  slowly.     Brushwood  and  cones  can  be  utilised  with 
advantage,  except  as  regards  their  resulting  charcoal,  which 
is  worthless.     It  is   better,  especially  when   tar  is  the  chief 
product   aimed   at,   to   use   wood   which   has    been    longer 
prepared   for   burning,    since    the    formation    of    resin  "is 
constantly   going   on,   and  even    continues   in   the   stumps 
after  the  trees  have  been  felled.     In  the  distillates  from  fir, 
an   appreciable   quantity  of  turpentine  was   onlv    obtained 
from   particularly  resinous   wood,  yielding  a   large  amount 
of  tar  of  lower  specific  gravity  than  the  pyroligneous  acid  or 
wood-vinegar.      The    turpentine   obtained,   boils   at   about 
180°  C.  (356°  F.),  but  a  considerable  amount  distils  over 
at  a  lower  temperature.     Only  traces  of   wood  spirit   are 
found  in  the  distillates  from  fir ;  it  is  recovered  onlv  from 
leafy  trees,  particularly  oak  and  beech.     The  yield  of  wood 
vinegar  is  highest,  both  in  quantity  and  in  strength,  from 
oak,  beech,  and  birch,  particularly  from  the  two  last  named. 
The  crude  gas  evolved  cannot  be  used  direct  as  an  illuminaut, 
but  can  be  used  for  lighting  in  conjunction  with  a  Wclsbach 
incandescent   mantle  ;    in   this    manner   a,  light   of    about 
36  candle-power  is  obtained  with  a  consumption  of  3  cb.  ft. 
of  gasper  hour.     If  1,000  lb.  of  the  fir  wood  be  introduced 
into  a  red-hot  retort  (at  about  1,100°  C.  or  2,000°  F.),  there 
is  obtained  7,600  cb.  ft.  of  gas,  having  a  calorific  power  of 
460  thermal  units  (lb.-Fahr.)  per  eb.  ft.,  but  with  this  high 
yield  of  gas,  the   amounts  of   the   other  by-products   are 
smaller.     Experiments   with  a   defective    condensation  ap- 
paratus showed  that,  in  order  to  satisfactorily  recover  the 
distillates,  sufficient  condensing  water  should  be  used  to  cool 
them  to  about  20°— 30°  C.  (68°— 86°  F.).     A  considerable 
economy  can  be  effected  by  utilising   the  heating  effect  of 
the   crude  gas  from   the  condenser  for   heating  the  wood- 
burning  kilns. — A.  S. 

Charcoal;    Half- Carbonised .      0.    Blacher.     Chem. 

Ind.  23,  [23],  508— 511. 
Statements  occur,  in  text-books  by  Bersch  and  others 
dealing  with  the  distillation  of  wood,  to  the  effect  that 
carbonisation  at  low  temperatures  (about  270°  C.)  gives  as 
high  a  yield  of  acetic  acid  ai*  carbonisation  at  the  customary 
higher  temperatures,  at  which,   the  black  charcoal  yielded. 
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nm,  ut  half  the  amount  of  the  half-burnt 

,   obtained  at  the  low  temperature.     As  the  latter 
for  many  purposes,  the  author 
red  to    learn  if  the  advantages  which  it-  manu- 
ure  should  have,  according  to   these  statements,  were 
D    practice.     He    failed   to    find   any 
practical  confirmation  of  the  statements,  and  therefore  pro- 
ceeded  to  investigate  the  matter.     His  first   experiments, 
le   with  a  large  iron  retort,  were  inconclusive,  largely 
the  difficulty  of  maintaining  uniform  low  tempera- 
tures, and   he   therefore   made   further   researches  in  the 
laboratory  with  a  vertical  wrought-iron   retort  of   l '  litres 
i  iity,  plunged  in  a  bath  of  molten  lead  and  tin.     In  this 
he  carbonised,  at  temperatures  ranging  from   250  to  310°, 
tir.  pine,  anil   birch,   of   the   shape  and  size   of 
matches.    The  temperature  in  each  trial   was  reached  in 
;wo   hours,  and   then   maintained  constant  for  two  ta  three 
hours,   when   the    retort    was   allowed  to  cool.     The  results 
showed  that  the  maximum  yield  oi  acetic  acid  was  attained 
below  300  C,  though  nearly  up  to  that  temperature  the  yield 
increased,  while    the   residual    wood   (half-burnt    charcoal) 
barm    with    flame.    Tar    was    formed   only    above   that 
temperature,  and   mos  :   340  — 350     C.      The 

charcoal  which  remained  alter  the  tar  had  been  driven  off 
WM  Mack   charcoal  burning  without  flame.     The 

hall-burnt  charcoal  was  friable,  unless  made  at  so  low  a 
temperature  (below  860  ),  that  only  one-third  to  one-half 
the  maximum  yield  of  acetic  acid  was  produced. 

Thi  -■  r.sult-  indicate  that  it  should  be  feasible  in  practice, 
either  to  produce  good  firm  half-burnt  charcoal  and  about 
one-third  the  maximum  yield  of  acetic  acid  by  carbonising 
,  maximum  temperature  of  260°,  or  to  produce  a  more 
friable  residue,  which,  however,  would  be  a  very  suitable 
fuel  for  many  purposes,  and  about  80  per  cent,  of  the 
maximum  yield  ol  acetic  acid  by  carbonising  below  300°. 
In  either  ease,  however,  but  especially  iu  the  first,  great 
difficulty  would  be  experienced  in  preventing  the  temperature 
from  exceeding  the  limit,  while  the  plant  would  necessarily 
be  very  costly  and  would  need  close  supervision.  It  might 
-t  satisfactory  to  carbonise  in  a  current  of  heated 
pa-  or  -t.  am,  but  the  recovery  of  methyl  alcohol  would  be 
lered  more  troublesome  by  the  consequeut  dilution  of 
the  products.  It  should,  however,  be  remembered  that 
wood-tar  is  often  the  most  valuable  product  in  charcoal 
manufacture,  and  as  it  is  not  obtained  when  half-burnt 
charcoal  is  produced,  the  prospects  of  the  latter  manu- 
facture becoming  remunerative  are  somewhat  remote.  On 
the  whole,  it  would  seem  that  the  text-book  statements 
concerning  the  production  of  half-burnt  charcoal  are  far 
too  optimistic. — J.  A.  B. 

M'aste  Products    [Naphthenic  Acids]  of  the  Mineral  Oil 

Industry ;    Utilising    .      F.    Ulzer.       Zeits.    angew. 

50],  1278. 
WlSCHIK,  in  an  article  bearing  upon  this  subject  (see  this 
Journal,  1900,  727),  quoted  the  statement  of  Lidow  (J. 
russ.  phys.  Ges.  1898,  224),  that  the  naphthene  acids  from 
petroleum  refining,  when  submitted  to  a  treatment  similar 
to  that  for  the  preparation  of  Turkey-red  oil  from  fatty 
oils,  yielded  a  product  which  gave  very  satisfactory  results 
when  subjected  to  dyeing  tests.  The  author  has  made  com- 
parative d  -  with  the  proposed  substitute,  and  with 
the  best  Turkey-red  oil  from/castor  oil,  and  finds  that  the 
results  obtained  with  the  former  are  not  nearly  so  good  as 
with  the  genuine  Turkey-red  oil. 

With  regard   to  the  applicability  of  the  naphthenic  acids 
to  the  manufacture  of  snap,  the  author  finds  tint,  even  with 
aps   produced    have    a    persistent, 
unpleasant  odour.  — A.  S. 

PATENTS. 

Shale  and  like  Minerals  ;  Retorts  for  Distilling ,  and 

for  dealing  u  ith  th   Bui  m  or  Spent  Shale.     J.  Ileveridge, 
Linlithgow.     Eng.  Pat.  408,  Jan.  8,  1900. 

Tiik  construction  of  t  as  to  save  fuel   and  labour 

in  working  is  the   subject  of  the   first  patt,   and  the  second 

part  refer-  to  a  mechanical  arrangement  for  intermittently 

barging  the  spent  -hale  from  the  bottom  of  the  retort 


by    means   of   a   series   of  drawing  shovels,  one  for  em 
retort.     The   retort  is   made   longer  than  usual,  and  is  cou 
posed  of  four  sections,  the  first  or  top   section  consisting 
a    large  iron  hopper   and   redistillation    chamber,  when 
quantity  of   shale  can   be  stored  above  the  gas-outlet  pip 
leading  to  the  gas   main,  so   that  spent  shale  can  be  drav 
from  the  bottom  of  the   retort,  and  the  hopper  filled  up, 
may  be  found   convenient,   without  any  loss  of  gas  tbroni 
the  shale  sinking  below  the  outlet  pipes  ;  the  second  sectii 
consisting  of  an   iron    chamber   fastened   to  the  hopper, 
which  the  oil   is  distilled  from  the  shale  ;  the  tint.1 
consisting  of  a   fire-brick  chamber,  in  which  the 
is  taken  from  the  shale,  and  the  bottom  section  consisting 
a  fire-brick  chamber,  in  which  the  spent  shale  is  all 
cool  before  it  reaches  the  bottom  outlet. — D.  I!. 

Wood,  Wood-refuse,  Peat,  or  the  like;   Methuil  qj 

ring   ,    and    Apparatus    therefor.     \V.    A.    G.  v 

Heidenstam,  Skonvik,  .Sweden.     Eng.  Pat.  2292, 
1900. 
The  usual   method  of  charring  wood   consists    in 
the  raw  material  into  briquettes  of  suitable  dimensions,  .i 
heating  in  a  retort  under  simultaneous  compression  efiec 
by  means  of  a  plunger,  which,  during  the  entire  operatic 
presses  on  the  material  with  a  constant  pressure  so  u 
give  the  density  required  to  the  charcoal.     Owing  to  i 
fact  that  the  charring  material  is  iu  contact  with  the  m 
of  the  retort,  which  latter,  on  account  of  the  friction 
a  portion  of  the  pressure,  charred  rods  are  obtained  wh 
are  not  uniform  in  density,  but  of  a  density  decreasing  » 
the  distance  of  the  plunger.     This  difficulty   is  oi 
by  the  present  invention,  according   to  which   the   D 
is  introduced  into   the   retort  without   coming  into  com 
with  the  walls.     To  avoid  bending  or  fracture  the  mate 
is  divided  into  sections,  and  placed  on  special  plates  or  i 
loosely  slipped  on   to  one  or  more  guides  attached  to 
plunger,  and  passing  through  the  retort  and  aperture; 
the  end  of  the  latter.    The  charging  and  emptying  is 
performed  by  the  aid  of  the  guides  referred  to,  and  a  tn 
hood  covering  the  whole,  either  while  charring  and  cool 
or  only  while  cooling,  so  that  the  incandescent  charco; 
not  brought  in  contact  with  the  air  until  after  cooling. 

— D.1 

Petroleum ;   Product   obtained  liy  the   Solution  of  Ozon 

.     M.   Otto,  Neuilly-sur-Seine,  France.    Bug.   . 

467C,  March  12,  1900. 

Tin-:  product  in    question  is  obtained  by  causing  a  cut  I 
of  ozone  or  ozonised  air  to  pass  into  petroleum  at  15°  C.  t 
may  serve  as  an  agent  for  the  destruction  of  the  para 
of  vines  and  other  plants,  for   bleaching  ami  disii 
purposes,  for  the  treatment  of  certain  skin  disease- 
forth.— D.  B. 


IV.-COLOUEING  MATTERS  AND 
DYESTUFFS. 

Indigo  Fermentation.     M.  W.  Beijerinck.     Hot.  Zeit.  1  ' 
[2],  188.     Pharm.  J.  1900,  65,  [1591],  728. 

The  substance   from  which  Indigo  is  directly  forn 
found   to   be  not   identical   iu    all    indigo   plants. 
"  indican  plants  "  Qlndigofera  sp..  Polygonum   tin 
Phujus  grandiftnrus),  the  original  substance  is  hi'i 
glucoside  of  indoxyl ;  whilst  in  the  "  indoxyl  plant) 
titictoriu),  it  is   indoxyl   itself.     In  all  cases  tie 
formed,  directly  or  indirectly,  by  the  oxidation  ul 
In  the  indiean  plants  the  indican  is  found  in  the  ci 
protoplasm,  whilst   the  indican  enzyme  is  located   ii 
ehloroplasts.      The   indican    is    either   decomposed 
enzyme,  or  is  split  up  directly,  without  the  inti 
an  enzyme,  through  the  activity  of  the  protoplasm. — .' ' 

Hydrosulphurous    Acid;    Application    of   the    I!" 

Action  of  .     P.   Goldberger.     ( lestcrr.  I 

3,  470.     Chem.  Centr.  1900,  2,  [19],  1014. 
By   the  aid   of  nascent  hydrosulphurous  acid,  that 
the  introduction   of  zinc  dust  into  a  bisulphite  soiw 


.1,.  a,  iaoi.1        THE  JOURNAL  OF  THE   800IETY  OF  CHEMICAL  INDUSTRY. 


113 


talning  the  Bubstance  to  !>•■  reduced,  a  satisfactory  re- 

tion  of  nitro  compounds  containing  acid  or  basic  groups 

b«  effected.      The   reaction   fails    with    neutral    nitro 

■  pounds,  as  mono-  ami  dinitrobenzene.   S  grms,  ofp-nitro- 

nol  dissolved  in  a  little'  alcohol,  then  mixed  with  48  oi 

per  oent.  bisulphite  solution,  the  mixture  treated  with 

dust,  made  alkaline  with  soda,  filtered,  evaporated,  and 

ith    acetic   acid,   gave    2S    grms.,   equal    to 

nt.  of  the    theoretical  amount    of  D-amidophenol. 

i  similar  manner,  the  author  obtained  77  per  cent,  ami 

per  cent,  of   the  theoretical   amount"    of  p-phenylene- 

;nl  anthranilic  acid,  respectively,  from  />  nitraniline 

a-nitrobenzoio  acid. — A.  S. 

Vitrous  Aiid  on  a-  and  fi-Naphlhot  .-  Action  of . 

J.  Sehmi.lt.     Her   33,  [17],  3244— 3246. 

trousacid  (obtained  from  nitric  acid  and  arsenious 

I  is  passed  into  an  ice-cold  solution  of  10  grm..  of 

I'hthol  in  100  c.c.  of  ether  for  about  'jo  minutes,  a  dark- 

loipitate  weighing  about  8  grms.,  separates   out. 

lists  of  dinitro-o-naphthol,  and  crystallises  from  hot 

form  in  transparent  yellow  prisms   melting  at  las'  C. 


In  a  similar  manner,  8-naphthol  gives  about  the  same  yield 
of  dinitro-/9-uaphthol,  which,  after  recrystallisation  from 
chloroform,  melts  at  195°  C— T.  A.  L. 


Sulphonic   Acids;   Separation  of  ,  by  Distillation    in 

Vacuo.     I''.  Krul't  and  W.  Wilke.     Her.  33,   [17],  3207 
—3209. 

It  has  already  been  shown  (Iter.  25,  2255)  that  many 
sulphonic  esters  will  distil  without  decomposition  under 
diminished  pressure.  For  example,  a-  and  6-naphthalene 
sulphonic  methyl  esters  boil  at  214°  and  224 '  C,  respec- 
tively, under  15  mm.  pressure.  I  In  working  with  a 
Torricellian  vacuum,  even  more  unstable  substances  can 
be  easily  rectified,  Thus,  with  a  vacuum  at  which  the 
cathode  lij;iit  appears,  o-naphthalene  sulphonic  ethyl  ester 
boils,  without  decomposition,  at  131°  C,  the  vapour  column 
being  about  65  mm.,  whilst  the  isomeric  j8-ester,  under 
similar  conditions,  boils  at  134°  C.  The  following  table 
gives  the  melting  and  boiling  points  of  certain  sulphonic 
acids  and  their  derivatives,  compared  with  some  corresponding 
carboxylic  acids  : — 


Sulphonic  acids. 


B  sulphonic  acitl 

He  BUlpnomo  :tcid 

18  sulphonic  acid 

obensene  sulphonic  acid, 
sulphonic  acid 


Melting 

Point. 


°C. 
C6 
35 

+s 
68 
103 


Point, 

0  mm. 


•C. 
185 
147 
148 

lis 
155 


II,  igbtof 
Column  of 

\  UpOUT. 


Mm. 
90 
G5 
55 
60 

no 


Carboxylic  Acids. 


MeltinK  Boiling 

Point  Pomt- 

iolnt-  760  mm. 


Benzoic  acid 

p  T  'line  acid 

1.  t..'i  Iso.xyh  lie  acid  . 
p-Chlorobenzoic  acid. 
^-Uromobenzoic  acid. 


°C. 

121 
180 
133 
240 
251 


°C. 

250 
274 
26S 


'e    differences    between    the   aromatic    sulphonic    and 

acids  correspond   with   those  between   sulphuric 

bouic  anhydride.      The  former  is   hygroscopic,  UR- 

<a k    and    not    very    volatile,    whilst    carbonic    anhydride 

i, lily  with    water,  is    very  stable,  and  is 

When   these    radicles  are  combined  with  hydro- 

ig    they    form,   on   the   one    hand,   sulphonic   acids, 

are   hygroscopic,  readily   soluble   iu  water,  and  only 

vacuo,   whilst   the    carboxylic   acids  are  sparingly 

but  comparatively  volatile. — T.  A.  L. 

murine  .-  New  Formation  of .     Br.  l'awlewski. 

Her.  33,  [17],  3164. 

w   dition  to  the  many  chemical  and  electrolytic   reactions 

it  e  production  of  Canarine  by  the  oxidation  of  sulpho- 

tbiocyanie)  acid,  it  is  now  found   that   persulphuric 

also   be   employed.      A    solution   of  ammonium 


sulphocyanate  (thioeyanate)  is  treated  with  ammonium  per- 
sulphate, when  a  yellow,  flocculent  precipitate  separates. 
The  reaction  is  as  follows : — 

3CX.SH  +  O  =  C3N3S,H  +  H,0. 
The  precipitate,  after  filtering  off  and  washing  with  hot 
water,  is  pure  Canarine,  C3HN3S3,  but  the  yield  is  rather 
small.  A  skein  of  wool  alternately  impregnated  with 
ammonium  persulphate  and  immersed  in  ammonium  sulpho- 
cyanate  solution  several  times,  becomes  dyed  with  Canarine, 
the  strength  of  the  fibre  remaining  apparently  unimpaired. 

— T.  A.  L. 

Anilines;  Reactions  of  Substituted .     O.  de  Coninck. 

Comptes  Kend.  131,  [23],  945—946. 
The  following  reactions  are  given  by  alcoholic  solutions  of 
the  bases   with  solutions    of  salts   of  copper,  nickel,  and 
cobalt  :  — 


copper  chloride  .. 


'rated 


copper 


sulphate. 


it  rated 

Dale. 


copper 


Methylanilin?. 


Bluish  opalescence, 

darkening  gradually. 
In  time,  alight  bluish- 
white  precipitate.  Fleet- 
ing white  fluorescence. 

Turbidity,  then  greenish 
precipitate.  Bluish-white 
fluorescence.  Gradual 
change  through  grey, 
violet-grey,  dark  violet, 
lo  (after  12  dnysi  car- 
llline. 

Xo  opalescence  or  fluores- 
cence. Bluish  -  white 
precipitate. 

Immediate  green  colora- 
tion. Then  abundant 
green  precipitate. 


copper  acetate . . 


Dimetbylaniline. 


Colorations  :    rose,   dark     Bluish 
rose,  amber,  dark  amber,        lilac, 
dark  brown.   Then  dark 
brown  preoipitate. 


Etbylaniline. 


Bluish   opalescence.      In 

nine,  slight  green  pre- 
cipitate. 


Bright  green  precipitate. 
The  liquid  gradually 
becomes  turbid. 


Thick,  flocculent.  bluish- 
white  precipitate. 


Immediate       precipitate, 
abundant,  bright  blue. 


tint,    turning    to 


Bluish  opalescence; 

bluish-white  fluores- 
cence. In  time,  slight 
green  precipitate. 


Abundant  greenish-white 

precipitate. 


Abundant    bluish  .  white 
precipitate;  flocculent. 

Immediate  greenish-white 
precipitate.  Liquid 

slowly  turns    greenish- 
yellow. 

Brown  coloration  after  a 
time. 


Diethylaniiine. 


Bluish-white  opalescence, 
then  slight  green  preci- 
pitate. 


Abundant 

tate. 


green   precipi- 


Bluish  opalescence.    Then 
slight  blue  precipitate. 

Bright     bluo    precipitate, 
fairly  abundant. 


Bluish  opalescence.    Then 
slight  bluish  precipitate. 


C  % 
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tinted 
late. 


copjvr 


Methvlan'linc.i 


Immediate  emendd-grcen 
nation,  rapidly 

darkening  '■  black. 
Then  slight  black  preci- 
pitate. 


DimeUiylaniline. 


Turbidity.     Then   green 

ipitate,   whicb  dis- 

solves  in  strong  alcohol 

bright  blue  liquid, 

raring  bright  green, 

afterwards  dark  ctcch. 


halt  ohloride. 


■t  rated 
ride. 


cobalt 


IMute  nickel  chloride 


Concentrated 

chloride. 


nickel 


Xo  coloration.  1"  time, 
precipitate  of  cobalt 
hydroxide, 

ration. 
H  hours,  turbidity. 

and  i    ,lu> 

tint. 

Gradual  turbidity,  but  no 
prei  ipitate,  even  after  a 
long  time. 

remely 

slight  green  preen 

■arils  colour 

uges  to  dirty  green, 
then  to  very  dark 
brown. 


Triphenulchloromethane M.  Gomberg.     Ber.  33, 

[17],  3144— 3149. 
Tnv  statement    in   text-books  of   organic   chemistry,  that 
carbon  tetrachloride  reacts   with  benzene  and  aluminium 
cblotide  to  form  triphenvlmcthaue,  is  incorrect.     The  chief 
product  of  the  reaction  is  triphenylchloromethane,  which 
can  be   obtained   with  a   yield  of  70—90  per    cent,  of  the 
theory.     The  aluminium  chloride  was  obtained  by  pasBing 
chlorine  over  about  50  gnus,  of  aluminium  shavings  in  a 
tube  connected  with  an  iron  receiver.     The  tube  is  heated 
at  the  end  nearest  the  receiver,  and   the   rapid   current  of 
gas  attacks  the   cold  metal   and   causes   it   to  glow.     The 
tiou   takes  about  1|  hours,  and  gives   190—200  grins, 
of    aluminium    chloride,    or    about     B0    per   cent,    of  the 
theoretical  amount.     For  the   preparation  of  the  triphcnyl- 
chloromethane   (QH5)3CC1,  it  is  essential  that  the  carbon 
tetrachloride  and  benzene   be  carefully  dried  over  calcium 
chloride  and  fractionated.      About    1    part   by   weight  of 
carbon  tetrachloride  and  35  parts  of  benzene  are  mixed 
in  a  round  flask,  connected  with  an  upright  condenser,  and 
1  •  25  parts  of  aluminium  chloride  in  quantities  of  1  0  firms, 
at  a  lime  are  gradually  added.     A  violent  reactiou  takes 
place,  and  subsequently  the  mixture  is  heated  for  an  hour 
un  the  water-bath.     After  cooling,  the  melt  is  poured  in  a 
thin    stream   on   to   ice,  kept   cool  by  a  freezing  mixture. 
Benzene   is  added  from  time  to  time,  in  order  to  keep  the 
triphenylchloromethane  in  solution.    The  two   layers   are 
then  separated,  and  the  benzene  solution  i-  washed  rapidly, 
once  with  very  dilute  hydrochloric  acid  and  once  with  water. 
thru  dried  with  calcium  chloride  and  evaporated  on 
the  water-bath,  when  about  half  the  total  yield  of  triphenyl- 
chloromethane separates   in   a  pure  state.     The  filtrate  is 
evaporated    in  vacuo,  and  mixed   with  ether,  which  precipi- 
tates a  fresh  quantity  of  the  chloro  compound.     A  further 
quantity  can   be    obtained   by   repeating    this    treatment. 
The  last  mother  liquors   contain   triphenylcarbinol,  but   in 
no  instance  has   any  triphenylmethane   been  isolated.     The 
yield  of  pure  chloro  compound  amounts  to  70  —  8.r>  per  cent. 
of  the  theoi  y,  and  taking  into  account  the  carhinol  obtained, 
the  total  yield  amounts  to  90 — 95  percent,  of  the  theoretical. 
The  product  melts  at    108  —112    C  and  if  required  quite 
pure,  can  be  crystallised  from  benzene  or  precipitated  from 
a  concentrated  benzi  b)  ether, — T.  A.  I,. 

Triphenylmethane     /'■/     i  tff.  :     Absorption     Spectra     of 

ou»    Solutions  of .      C.   Camichol.      Comptes 

Rend.  131,  [24],  lOu'l— 1002. 

The     author    states    that  the  conclusion   of   Le moult  (this 
Journal,  1901,  88)  bad  been   arrived  tit,  as  the  result  of 


Kthylaniline. 


Emerald-green  coloration. 
Then  bright  green  pre- 
cipitate, soluble  ill 
strong    alcohol.       The 

solution,  after  t  hours, 
turns  dark  green,  and 
leu  >sits  the  nunc  pre- 
cipitate. 


Diethylaniline. 


Turbidity.         Aftal 
slight  grean  preeipital 


-J.  T.  1 

an   investigation   of   eight  members  of  the  series  of  ii 
phenols,   by   Bayrac  and  himself  in  189G.     lie  poiots 
that  the  absorption  band  in  the  case  of  the  indopb 
much  sharper  than  in  the  case  of  the  triphenyln 
derivatives;  so    much  so,  that  the  ethereal  solution ol 
indophenol  forms  an  excellent  monochromatic  screen. 

-J.T. 

Rosaniline  Base.     II.  Weil.     Her.  33,  [17],  3141—31 
(See  this  Journal,  1901,  3^; 

The    author,  in    a    previous    paper    (Ber.    29,    2677; 
Journal,    1897,    131),   has    already    shown   that  the 
rosaniline  base  "  obtained  by  v.  Georgievics  by  pre 
cold  dilute  Magenta  solution  with  the  calculated  amoui  t 
soda    lye    is    nothing  else   than    ordinary    rosaniline 
coloured  with  Magenta,  which    is   precipitated    im 
He  now  gives   further  analytical   data  in  support 
and  points  out  also  that  it  is  doubtful  whether  there 
constitutional   difference  between  freshly  precipit;. 
ordinary  rosaniline  base,  although  according  to  v.  Gc 
the  former  dissolves  to  an  orange  and  the  latter  to  a 
less  solution  in  organic  solvents.     This   apparent  d 
is   evidently   due   to   the   greater  solubility  of  th 
precipitated  base.     A   further  statement  of  v.  Ge 
(Mouatsh.  21,  407;  this  Journal,  1901,34),   that  thi  r 
mation  of  triamtnotripheuylcarbiuol  neutralises  the 
is   hardly   in  accordance  with  the  behaviour  of  thi- 
pound.  *  If  the  earbinol  were  such  a  strong  acid,  ri 
base  could  not  exist  in  a  colourless  state,  since  it 
once  be  converted   into  rosaniline  rosanilate.     Th 
further  seeks  to  confirm  his  previous  statement  that 
line   carbonate  reacts  with  salt,  forming  rosanilim 
chloride   and  sodium    carbonate.      A   rosanilini 
solution  is  stated  to  be  almost  decolorised  by  ad 
and  the   solution,  when  concentrated  at  a  low  tempe  " 
(below  50°  C),  in  a  current  of  carbonic  acid  ga-. 
blue  reaction  on  red  litmus  paper. — T.  A.  L. 


Cumaranoue    (Keiocumarane)  and    its    Homologm 

Phcnnryacetic  Acids;  Synthesis  of .     R.  Sti 

and  1-'.  ihrtsch.     Ber.  33,  [HI,  3175-3181. 

Amongst    the    compounds    which    may    be    considei 
oxygen     analogues    of     indigo     derivatives   thi 
has  especial   interest   on   account  of  the  ease  with  «  1 
reacts.      It   is  obtainable  from  phenoxyacetic  acid 
action  of  phosphorus  pentoxide,  and  has  the  constitu  I" 


CoH, 


/ 


0 


^co 


y 


CH„ 
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s  .1  semicarbazone  melting  at  231°  C,  and  an  oxime 

Iting  at  159  C.    The  product  reacts  with  Balicylaldehyde 

1    «ith    p-hydroxybenzaldebyde,    giving     oxybenzalcu- 

lea  which  are  yellow  to  brown  mordant  dyestuffa 

bnical  value.     In  the  preparation  of  cumaranone, 

eddish-brown  dyestufi*  is  obtained  as  a  by-product.    Its 

probably  due  to  a  condensation  between  two 

lone  molecules,  the  reaction  being  possibly  similar 

that  which  takes  place  in   the  production  of  Indigo  Hed 

Hid  isatin.     Honiologues  of  cuuiaranone  arc 

unable  from  o-,  m-,  and  p-crcsoxy-acetic  acids,  and 

li  <M-»-xylene-ox) acetic  acid. — T.  A.  L. 


tene  on   I'henol  ;  Action   of ,  and  Synthesis 

Ifydroxuazobenzene.    E.  Bamberger.   Ber.  33,  [17], 
188— SUB.  ' 

Dge-red  acid  of  the  formula  CijH10NjO,  obtained 

rtain  conditions  from  nitrosobenzene  and  mentioned 

i  previous  note  (Her.  33,  1939  ;  this  Journal,  1900,  728), 

identified  as  o-hydroxyazobenzene.   The  samepro- 

irmed,  together  with  /'-hydroxyazobenzene  as  the 

duct,  uhen  diazobenzene  is  combined  with  phenol, 

only  to  about   1    per  cent,   of   the   aniline   employed. 

it  the  substance  has   the  constitution  assigned  to  it  is 

red,  not  only  bj  its  giving  on  reduction,  o-ainiuophenol 

aniline,  but  also  by  its   synthesis  from  nitrosobenzene 

lisidiue.    This   reaction   produces  o-methoxy-azo- 

'cne,  which  on  hydrolysis   yields   "-hydroxyazobenzene. 

the  preparation  from   diazotiscd   aniline  and  phenol,  the 

vaiobenzene    is   separated    from    its   isomeride  by 

in    distillation   when    the  /'-compound  remains  behind. 

product   is  finally  purified   by  means  of  its  tobacco- 

I  per  salt,  which,  when   decomposed  with   dilute 

id,  yields  o-hydroxyazobenzene  melting  at 

' '.     in  a  similar  manner  />  diazotoluene,  when  combined 

phenol,  yields  a   very  small  amount  of  o-hydroxy- 

sp-toluene,   together    with    the  p-isomeride   which 

le  chief    product     The  o  compound   crystallises  from 

Icohol   in  silky  golden-yellow  plates^  melts  at  100° 

ind  is  sparingly  soluble  in  water.     It  can  be  separated 

i  the  p-compound  by  its   volatility  with  steam  and  by 

uuent  with  acetate  of  copper,  when   it  gives  a  sparingly 

tit     t'n   reduction   with    zinc   dust   and    boiling 

r  in   presence  of  ammonium  chloride  it  yields  o-amino 

'  and  /i  toluidine. — T.  A.  L. 


i  i/ltenzeni  .-    Transformation  of .     E.  Bamberger. 

Ber.  33,"  [17],  3192—3193. 

\uikxzenk,  according  to  W'allach  and  Belli  (Ber.  13 
v.  also  14,  2617),  is  converted  by  the  action  of  warm 
entrated  sulphuric  acid  into  p-hydroxyazobenzene. 
repenting  the  experiment,  the  author  finds  that  this 
net  is  accompanied  by  a  small  quantity  of  the  isomeric 
mpound,  which  can  be  isolated  by  reason  of  its  greater 
.lily  with  steam  and  the  insolubility  of  its  copper  salt 
•Id  alcohol.  This  latter,  when  decomposed  with  bydro- 
'■  acid,  j  ields  orange-red  needles  of  the  dyestuff 
nig  at  83  C.  Only  0  13  grm.  of  o-hydroxyazobenzene 
1  I"-  isolated  from  25  grms.  of  azoxybenzene. 

ro'indulines  ami  5-Acetamino-fi-naphthoquinone . 

Cehnnann  and  A.  Denk.     Ber.  33,  [17],  329a— 3300. 

n  of   acetic  anhydride  at  the  ordinary  tem- 

l.8'-aminonaphthol   it   is  converted  into  the 

spondmg  acetaininonaphthol,  which  reacts  with  nitrous 

.Melding  a  quinone  oxime.     This  on  reduction  gives 

.2-aminoacetamiiio  naphthol,  which  on  oxidation  yields 

2-*eetamino.0-napbthoquinone,   the   fifth   of   the   six 

■  ativesof  this  formula.     The   product  readily 

-   -     with     o  -  arumodiphenylamine     hydrochloride 

hief  product  the  acetyl  derivative  of   Isorosin- 

I-  (vide  infra),  the  isomeric  compound,  forming 

.per  cent,  of  the  total  yield,  being  identical  with  the" 

I   .lenvame  of    the   violet-blue  Isorosinduline   Xo.   9 

iit  2631;  this  Journal,  1899,  1116).— T.  A.  L. 


Itorosinduliiu-  No.  9;   Constitution  of .     !•'.  Kehnnann 

and  G.  Steiner.      Her.  33,  [17],  3280  -328-1. 

Thk4'.2.1  1-aminohydroxynaphthoquinone  obtained  from 
naphthopicric  acid  (2.4  .4'.  1-triaitrouaphthol)  condenses 
with  o-amiuodiphenylamine,  yielding  aminorosindono  of  the 
formula  — 


'\ 


II..N 


\/\  :N.(/„H, 

0        —/ 

The  same  compound  in  the  form  of  its  " acetyl  derivative  " 
is  obtained  by  the  action  of  eold  alcoholic  soda  lye  on  the 
blue  Isorosinduline  Xo.  9  already  described  (Ber.  32,  2627  ; 
this  Journal,  1899,  1116),  from  which  it  follows  that 
Isorosinduline  No.  9  has  the  formula — ■ 


II  X 


YYx.cji, 

/ 

X.t'.U, 


\/ 


CI 


A  further  proof  of  its  constitution  lies  in  the  fact  (vide 
supru)  that  it  can  be  obtaiued  by  condensing  4'-acetamino-/S- 
naphthoquinone  with  phenyl-o-phenyleue  diamine. — T.  A.  L. 

Isorosinduline ;  12th  Isomeride  of .    V.  Kehrmann  and 

G.  Steiner.      Ber.  33,  [17],  3276—3279. 

When  phenylisonaphthopbenazonium  nitrate  is  treated 
with  concentrated  nitric  acid,  it  yields  two  mononitro 
derivatives,  one  of  which,  on  reduction,  gives  Isorosinduline 
No.  10  (Ber.  33,  1543;  this  Journal,  1900,  654).  The 
other,  which  is  only  obtained  in  admixture  with  the  first, 
and  not  in  a  pure  state,  gives  on  reduction  a  new  Iso- 
rosinduline, which  is  the  twelfth  known  isomeride.  The 
mother-liquors  of  both  nitro  compounds  appear  to  contain 
a  third  isomeride,  since  on  reduction  there  is  formed  a  small 
quantity  of  a  greenish-yellow  dyestuff,  which  does  not 
correspond  with  any  of  the  Isorosindulines  hitherto  known. 
The  mixture  of  nitro  products  is  repeatedly  extracted  with 
alcohol,  and  the  alcoholic  solutions  are  precipitated  with 
ether.  The  precipitate  consists  chiefly  of  the  nitro  com- 
pound, which  on  reduction  yields  the  new  Isorosinduline. 
The  product  is  reduced  with  stannous  chloride  and  hydro- 
chloric acid,  and  the  tin  double  salt  is  oxidised  in  alcoholic 
solution  with  ferric  chloride.  The  precipitate  is  dissolved 
in  water,  treated  with  sodium  acetate,  and  finally  with 
sodium  bromide.  The  bromide  No.  10  is  more  soluble  than 
the  bromide  of  the  new  isomeride,  and  can  be  removed  by 
dissolving  the  mixture  in  a  small  quantity  of  hot  water,  and 
adding  a  saturated  solution  of  sodium  bromide,  when  steely, 
almost  blick  prisms  of  the  bromide  of  the  new  Isorosindu- 
line separate  out.  These  are  filtered  from  the  yellowish- 
green  mother  -  liquor,  and  dissolve  to  a  bluish -green 
solution,  which  is  again  treated  with  sodium  bromide.  The 
new  Isorosinduline  bromide  No.  12  has  the  formula — 


II  X 


/\ 


\/\ 


\S 


Br 

:X.C,;II, 

\ 

:N.C6Hj 


is  sparingly  soluble  in  cold,  readily  soluble  in  hot  water  and 
alcohol.  It  dissolves  to  a  brownish-red  solution  in  sulphuric 
acid,  which  turns  orange-yellow  on  dilution,  and  dirty 
greenish-blue  on  neutralisation.  The  product  can  also  be 
obtained  by  condensing  -l'-acetamiuo-jS-naphthoquinone  with 
phenyl-o-phenylene  diamine  (ride  supra)- — T.  A.  L, 
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Rosinduline  A'o.  13.     F.  Kehrmann  ami  M.  Silbersteiu. 
Ber.  33,  [17],  8300— SS07. 
The  authors  describe  the  method  they  employ  for  obtaining 
the  Isorosiuduline  No.  13  of  the  formula — 


II.  \ 


/\ 


\/\ 


\/ 


.x.rn, 

/ 

CI 


When  1.3'.  1 .2-anflino-acetamino-|B-naphtboquinone  is  cou- 
densed  with  phenyl -o-phenyleno  diamine,  the  chief  product 
tmtnophenylrosindnline.  This,  on  heating  tinder 
pressure  with  dilute  sulphuric  acid,  yields  8-aminorosin- 
donc  — 

II  \  . 


the  acetvl  derivative  of  which  is  converted,  by  the  action  of 
dimethylsulphate  in  nitrobenzene  solution,  into  6-methoxy- 
arninophenylnaphthophenazoniurn.  On  treatment  with 
alcoholic  ammonia,  this  yields  S-acetaminorosinduline,  from 
which  the  amino  pro  up  "can  he  removed  by  means  of  the 
diazo  reaction,  and  the  acetyl  group  subsequently  by 
hydrolysis. — T.  A.  I.. 

Thionine  Dyestuffs .     F.  Kehrmann  and 

\V.  Sehaposchnikoff.  Ber.  33,  [17],  3291—3295. 
It  has  been  shown  in  Ger.  Pat.  96,859  of  1897  that 
ammonia,  fatty,  and  aromatic  bases  react  readily  with 
so-called  iniidoihiodiphenylimide,  or,  according  to  more 
modern  nomenclature  (Ber.  32,  2601  ;  this  Journal,  1899, 
1115),  3-aniinophepazthionium,  which  is  to  be  considered 
a-  the  parent  substance  of  dyestuffs  of  the  Thionine  and 
Methylene  Blue  series.  The  substitution  takes  place  in 
the  nor.. substituted  benzene  ring  para  to  the  azine  nitrogen. 
This  reaction  has  been  made  use  of  for  the  preparation  of 
some  hitherto  unknown  substituted  Thionines,  and  it  is  found 
that  the  introduction  of  a  single  phenyl  group  into  the 
amino  group  has  the  same  colorimetric  effect  as  methyl 
groups.  For  instance,  Phenylthioniue  (that  is,  phenylated 
Lauth's  Violet)  does  not  differ  materially  in  shade  from 
Methylene  Blue;  it  is,  however,  a  weak  base,  the  salts  of 
which  are  readily  decomposed  by  ammonia,  though  not  by 
water.  The  thionine  derivatives  are  obtained  by  grinding 
together  aininophenazthionium  chloride  with  the  corre- 
sponding amine, — o-toluidine,  for  example,  giving  o-tolyl- 
thioniiie(3-amino-3'-o-tolainophenazt'nionium),  whilst  dime- 
thylamine  yields  dimethylthionine,  identical  with  Gentianinc. 
The  aqueous  and  alcoholic  solutions  of  this  dyestuff  arc 
decomposed  by  alkalis  and  ammonia,  the  latter  forming 
dimethylamine  and  thionine,  and  the  former  dimethylthio- 
nolin  and  finally  thionol. — T.  A.  L. 

Indigo;   The  Physical  Condition  of  Two  Commercial  Pre- 
parations of  Synthetical    .     A.  Bin/,   and  F.   Kuug. 

Farber  Zeit.  1900, 11,   [23],  355  ami  372-  375. 

Thk  synthetical  Indigo  manufactured  by  the  Badische 
Anilin  und  Soda  Fabrik,  in  both  the  paste  and  powder 
forms,  is  reduced  by  sodium  bydrosnlphite  (hyposulphite) 
at  the  same  rate  as  the  product  manufactured  by  the 
Hoechst  Farbwerke.  By  lime  and  zinc  powder,  however, 
the  Indigo  powder  of  the  former  is  reduced  faster  than  the 
similar  product  of  the  latter  concern.  Many  experiments 
were  made  upon  this  point,  the  results  varying;  hut  in  most 
of  them,  especially  when  (he  vats  were  h  lated,  the  result 
was  as  -tated  (compare  LJllmann,  this  Journal,  1900, 
526).  The  difference  is  due  to  the  Indigo  powder  of  the 
llocch^t  Farbwerke  being  more  crystalline  than  that  of  the 


Badische  Anilin  und  Soda  Fabrik.  This  was  proved  1 
the  result  of  an  experiment  made  with  a  small  quantity 
the  latter  product  which  had  been  crystallised  fromphthal 
anhydride,  aud  with  the  former  product  in  the  extreme 
divided  state  in  which  it  is  obtained  when  it  is  prccipilat> 
from  a  vat,  the  litter  preparation  being  much  the  do 
readily  reducible.  The  Indigo  paste  of  the  Badisch 
und  Soda  Fabrik  is  acted  on  by  lime  and  zinc  ponder  nm 
more  easily  than  either  of  the  powder  products. — E.  B. 

Luteolin  :     Synthesis     of    .        S.    v.    Kostauecki, 

Rozycki,  and   J.   Tanihor.     Ber.  19D0,   33,  3410— 34 
(See  also  this  Journal,  1900,41  ;  1^:'!,  4  14.) 

Ai  ikk  the  synthesis  of  chrysin  (this  Journal,  1899,  101 
parallel  experiments  were  made  with  a  view  to  Ih 
of  luteolin.      l'hloracetophenone    tr'unethyl   ether  aud  pi 
ronylic   ethyl  ester    were   heated    iu    xylene  solution    » 
sodium  on   the    oil-hath    for    10—12   hours;  the   rev.m 
)3-diketone,  (CH3U):,C6H;.  CO. CH;.  CO. C,  ll,i)  it'll 
not  yield  a   product,  by  the  action  of  hydriodic  a  id,  h 
which  the  expected    1 .3.3'.4'-tetrahydroxyflavoue  can 
isolated.     Veratric  ethyl  ester  was   then   melted  with  pi, 
acetophenone  trimethyl  ether,  and  granulated  sodium  in' 
duced.     After  heating  for  1 — 2  hours  on  an  oil-bath  (b 
at    120°   C.)    the   diketone    was    isolated.     It    showed 
reactions    of    2. 4. 6. 3'. 4'-  pentamethoxybenzoylaceto) 
none.     The    finely  powdered    diketone    was    boiled   v 
hydriodic  acid  (1-96  sp.gr.)  for  a  long  time,  the  prtx 
poured  into  sodium  bisulphite  solution,  and  the  pr 
recrystallised   from     absolute    alcohol.      It   then    li 
properties  of  luteolin,  but  was  not  quite  pure.     It  w« 
tied  by  conversion  into  tetra-acetyl-luteolin,  which 
lised    in     fine   white   needles     melting    at    222  — 224 
(l'erkin  found  213° — 215"  ('.  for  the  compound  of  luti 
from   weld,    and    Vongericht"n    220" — 222°    for    hit. 
from    parsley.)     Luteolin    was    obtained   from    tin 
compound  by  boiling  with  hydriodic  acid.     When  a 
the  formula  was  ClsH,uO,;  +  H.O ;  it  melted  at  327  ( 
all  respects  it  was  identical  with  natural  luteolin. — A  ( 

Tecomin:   A    Colourinq  Matter  derived  from  "  Bigi 
tecoma."     T.  H.  Lee.'     I'roc.  Chem.  Soc.  17,  [231], 

Tin:  new  colouring  matter  is  a  yellow  crystalline  sub-t. 
soluble  iu  alcohol  with  an  orange  colour,  insolubli 
slightly   soluble  in   water ;    the   solation  becomes 
with  alkalis  and  clear  yellow  with  acids  ;  2  c.c.  N  ll 
or  acid  causes  the  colour  change  ;  it  is  not  affected  b 
but  the  strong  mineral    acids,  but    the   presence  ol 
acids  renders  the  end   reaction  indistinct.     The   ■■ 
tains  a  reddish-brown  resin,  soluble  in  alcohol,  from  »  ll 
is   difficult  to  free  the  tecomin  ;  also  a  deep  bro«  c 
ing   matter    which    dissolves    iu     aqueous   alkali- 
precipitated  by  acids.     It  is  used  locally  as  a  dye  li 
and  as  a  staiu  for  wood. 

London  Purple ;   Composition  and  Analysis  of  — 
J.  K.  Haywood. 
See  under  XXIII.,  paye  157. 

Nitro  Compounds  ;  Electrolytic  Reduction  of  — 
A.  Kohde. 

See  wider  XL  A.,  page  132. 

Benzidine  ;  Electrolytic  Reduction  of .     W,  i 

See  under  XL  A.,  page  133. 


PATENTS. 

Indigo  Paste  ;    The  Production   of  .     J.  V.  .1' 

London.  From  The  Badische  Anilin  und  - 
Ludwigshafen  -  on  -  Khine,  Germany.  En 
Jan.  15,  1900.     (Second  Edition.) 

In  preparing  Indigo  in  the  condition   of  paste,  it  i-    ' 
to  be  difficult,  with  pure  Indigo — for  example,  synth* 
refioed  natural  Indigo — to  obtain  a  paste  containing  I 
to  40  per  cent,  of  Indigotin,  which   is  sufficiently  liqi   ' 
which   does   not,  on   standing,  deposit  any  sediment  I 
tendency  of  pure  Indigo  to  form  a  froth   when  it  il 
with  water,  is  also  troublesome. 
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To  overcome  these  difficulties  a  small  quantity  of  certain 

:iiils,  mtinilv  "  bone  glue,  skin  glue,  tish  glue, 

-ilk  gum,  albumin,  casein,  gluten,  gelatin,  gum  solution, 

dextrin,  and  the  like,"  is  added  to  the  paste,  which 

be  neutral  or  alkaline.     For  example,  a  solution   of 

i  |i:iri  of  gum  m  1,000  parts  of  water  is  added,  along  with 

rts  of  caustic  soda-lye  (14  per  cent,  of  NaOH),  to 

100  purls  of  tudigo  powder,  and  the  whole  is  ground.     The 

s  moist,  and  in  a  short  time  is  converted 

miii  a  smooth  paste,  which  is  brought  to  the  desired  strength 

addition  of  water.  —  E.  B. 

tiring  Matters  [Red,  Brown,  Blue-Black]  there- 
from, the  Use  of  these  Dyes  in  Dyeing,  and  their  Treat- 
ment on   the   Fibre;    Manufacture   and  Production  of 

\,ir  .   .7.  V.  Johnson,  London.   From  TheBadische 

Anilin  uml  Soda  Fabrik,  Ludwigshafen,  Germany.     Eng. 
1'at.  13,664,  July  30,  l'JOO. 

aromatic  amines,  when  treated  with  sulphites,  yield 

sulphurous  acid  esters   of  phenols,  and,  similarly,  certain 

iiiimiiies    under    the    same    treatment    are    converted    into 

uilphurons  acid  esters  of  aminophenolic  compounds.   These 

iroducts,  In  the    action    of  nitrous  acid,   yield   diazo  eoni- 

lounds,  which   will   combine   with  suitable  components   to 

'orm  new  azo  dyestuffs   characterised  by  possessing  a  stil- 

hurous  acid  phenolic  ester  group.     The  presence   of  this 

rruup  lenders  the  dycstufl'  mure  soluble  in   water   than  the 

orresponding   products  obtained  from  the  aminophenolic 

impound  itself;  and,  moreover,  since  the  sulphurous  acid 

esidne  can  be  split  oft  alter  dyeing,  the  dyed   fabric  is  then 

aster  to  milling  and  to  soap.     The  agent  most  satisfactory 

or  this  purpose  is  cuprio  acetate,  which  appears  to  split  off 

ihc  sulphurous  acid  group,   but  also  to   cause  the 

ormation  of  a  lake  or  some  other  change.     The  formation 

I  these  esters  is  referred   to  in   Eng.  Pat.  1387  of  1900 

this    Journal,    1901,    86).      The  following    is    a    typical 

xample  of  the  formation  of  a  dyestuff.     Dissolve  223  grins. 

f  1 .  l'-aminonaphthol  sulphurous  acid  ester  in  5  litres  of 

rater,  cool  with   ice,  add  250  gnus,  of  hydrochloric  acid 

'•i  per   ecu*.  Ill  I),  anil  run  in  71  grins,  of  sodium    nitrite 

98  per  cent.  KaNOs)  dissolved  in  water.     Run  this  diazo 

■Union  iuto  a  neutral  solution  of  2G1  grnis.  of  the   sodium 

ilt  it  1  . l'.4-aminonaphthol  sulphonic  acid,  and,  when  the 

uniation  of  the  a/.j  dyestuff  is  complete,  add  sodium   cur- 

onate  to  form  the  sodium  salt  and  sufficient  water  to  give 

solution.     After  adding  about  250  grms.  of  sodium  bicar- 

ron  in  the  diazo  solution,  prepared  in  the  usual 

tanner  from  93  grms.  of  aniline,  and  salt  out  the  diazo 

yestufl  in  the  cold,  filter-press,  wash  with  dilute  brine,  and 

ry  at  about    SO    C.     The  dyestuff  dissolves    to    a    bluish- 

ilution,  and  gives  bluish-black  shades  on  wool  from 

hath.     On    treating    the   dyed  goods  with  copper 

etate,   the    shade    is    changed    to    a    reddish-brown    of 

Bd  fastness  to  washing. — T.  A.  L. 

'niU-Tur  Colours;  Manufacture  of   Transformation  Pro- 

ducts  of  .    O.  Itnray,   London.      From  The  Farb- 

werke   vormals  Meister,  Lucius  uud  Briioing,   Hoechst 
a  Main,  Germany.     Eng.  Pat.  1760,  Jan.  27,  1900. 

PIC  bases  containing  one  or  more  divalent  groups 
-Ml.  OH., —  or  — NR.CHj—  (R  being  an  alkyl  group) 
nked  on  both  sides  to  benzene  or  to  one  of  its  homologues, 
acl  mi  a  number  of  coal-tar  dyestuffs  containing  primary 

imino  or  hydroxyl  groups.     Such  bases   are    | 
amiuobenzylaniline,  ;i-aminobenzylaniline,     their     homo- 

and    nitrogej    alkylated    derivatives;    anhydro-p- 
niinobenzylalcohol   and  anhydro-p-amino-m-tolyl  alcohol ;    I 
nd,  further,  the  products  obtained  by  reacting  with  mineral 
i<ls  on  anhydrofortnaldehyde  aniliue  and  its  homologues,  I 
by  the  reaction  of  molecular  proportions  of  formalde- 

i  a  primary  or  secondary  aniliue  base  in  sulphuric 
r  hydrochloric  acid  solution.  The  bases  of  this  last  group 
re  generally  considered  as  aminobeuzyl  alcohols  or"  their 
uhydrides.  The  actions  of  the  different  bases  are  of  j 
arious  kinds.  For  instance,  the  basic  dyestuffs,  soluble  in 
ater,  of  the  di-  and  triaminotriphenylmethane,  safranine, 
Jl   rhodamine   groups  are  converted   into  new  products,    i 

ible  in  water,  but  differing  greatly  in  shade  from   | 
ie  original   dyestuffs.      Thus,   diaminotriphenvl    carbinol 


(Ben/.al  or  Dobner's  Violet)  yields  blue  to  bluish-green 
dyestuffs,  whilst  Magenta  gives  a  violet,  and  Safranine  and 
Rhodamine  G  G  form  reddish-violet  dyestuffs,  With  dye- 
stuffs  of  the  fluorescein  group,  and  with  the  so-called  Congo 
colours,  the  transformation  of  Ihe  shade  is  more  or  less 
important,  but  the  new  products  possess  valuable  properties 
compared  with  the  original  dyestuffs.  They  are,  for 
instance,  rendered  insoluble,  or  nearly  so,  in  water,  and  are 
also  less  sensitive  to  acids.  The  method  I  onsistj  in  treating 
the  dyestuffs  with  an  aqueous  solution  of  a  salt  (hydro- 
chloride, sulphate,  &c.)  of  one  of  the  bases  at  a  moderately 
elevated  temperature.  This  operation  may  also  be  per- 
formed on  the  fibre.  The  specification  contains  a  long 
table  showing  the  change  in  shade  and  other  properties  of  a 
number  of  dyestuffs  after  treatment  according  to  the 
method  described. — T.  A.  L. 

Azo-Di/csluffs   [Bed,  Violet]  for  Cotton;   Manufacture  or 

Production    of  New    .       11.    E.    Newton,    London. 

From  The   Farbenfabriken   vormals   F.  Bayer  and  Co., 
Klherfeld,  Germany.     Fing.  Pat.  2683,  F"eb.  10,  1900. 

Dykstufks  for  unmordanted  cotton  are  obtained  by  com- 
bining diazo-o-  or  diazo-/9-naphthalene  with  2.4'.2'-amino- 
naphthol  sulphonic  acid,  or  with  2.4'.  1  .2'-aminonaphthol 
disulphonic  acid.  Furthermore  by  combining  diazo  com- 
pounds with  certain  derivatives  of  these  acids  having  the 
general  formula  C,0H4.  XIII!  .()H.S03H.X,  where  R  re- 
presents an  alkyl  or  acidyl  radicle  such  as  CH-,  CH-, 
C6H5,  CHjC6H5,  COC6H;,  COCH3,  CH..CO.TI,  or  the  like 
and  X,  is  hydrogen  atom  or  a  sulphonic  acid  group. 
Moreover,  secondary  diazo  dyestuffs  containing  these  amino- 
naphthol  sulphonic  acids  in  the  centre  position  will  also 
dye  unmordanted  cotton.  These  products  may  be  obtained 
either  by  dia/.otising  the  monazo  dyestuffs  produced  by 
combining  diazo  compounds  with  the  aminonaphthol  sul- 
phonic acids  in  an  alkaline  solution,  and  coupling  the 
diazo-azo  compounds  thus  obtained  with  dyestuff  com- 
ponents, or  else  by  first  dia/.otising  the  aminonaphthol 
sulphonic  acids,  combining  the  resulting  diazo  compounds 
with  an  azo  dyestuff  component,  and  finally  combining  the 
monazo  dyestuffs  thus  obtained  with  diazo  compounds. 
For  instance,  the  dyestuff  prepared  from  9-3  kilos,  of 
aniline,  diazotised  and  combined  in  an  alkaline  solution 
with  23  9  kilos,  of  2.4.2'-aminonaphthol  sulphonic  acid 
is  rediazotised  in  the  usual  manner  with  7  kilos,  of  sodium 
nitrite  and  hydrochloric  acid,  the  resulting  diazo  compound 
beiog  stirred  into  a  solution  of  23 '9  kilos,  of  the  same 
acid  made  alkaline  with  sodium  carbonate.  When  the 
reaction  is  finished  the  dyestuff  formed  is  salted  out,  filter- 
pressed,  and  dried.  It  gives  clear  reddish-violet  shades 
on  unmordanted  cotton,  fast  to  light. — T.  A.  L. 

Azo  Colouring  Matters  [Yellow,  Bed,  Violet]  and  of  New 
Intermediate  Products  for  the  Production  of  such 
Colouring  Matters ;  Manufacture  or  Production  of 
New  .  H.  E.  Newton,  London.  From  The  Far- 
benfabriken vormals  F.  Bayer  and  Co.,  Elberfeld, 
Germany.     Eng.  Pat.  3615,  Feb.  23,  1900. 

The  new  materials  are  urea  or  thiourea  derivatives  of  the 
general  formula  XC:(NHR)2,  where  X  is  either  oxygen  or 
sulphur,  and  R  is  a  radicle  of  a  naphthol  or  naphthol 
derivative.  The  urea  derivatives  are  obtained  by  reacting 
with  phosgene  (COCl2),  in  presence  of  a  condensing  agent, 
on  such  aminonaphthols,  aminonaphthol  sulphonic  or 
carboxylic  acids,  or  the  like,  as  do  not  contain  the  amino 
and  the  hydroxyl  group  either  in  the  ortho  or  the  peri 
position.  The  corresponding  thiourea  derivatives  can  be 
produced  by  reacting  in  an  analogous  manner  with  thio- 
phosgene  (CSCL),  or  by  the  action  of  carbon  bisulphide 
on  a  neutral  or  alkaline  solution  of  the  aminonaphthol 
compounds.  The  products  obtained  will  react  with  one 
(in  a  slightly  acid  solution)  or  with  two  (in  an  alkaline 
solution)  molecular  proportions  of  a  diazo  compound, 
yielding  new  azo  dyestuffs  which  dye  unmordanted  cotton. 
The  foUowing  is  an  example  of  the  method  employed  : — 
23-9  kilos,  of  2.4'.2'-aminonaphthol  sulphonic  acid  and 
24  kilos,  of  sodium  carbonate  are  dissolved  in  150  to 
200  litres  of  water,  and  treated  with  about  11  5  to  12  kilos, 
of  thiophosgene,  with  constant  agitation.     When  no  more 


11- 


THE   JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL   INDUSTRY.  [Feb.s8.im. 


amiuouaphthol  snlphonic  arid  can  be  detected,  the  melt  is 
.  with  hydrochloric  acid,  end   the  new  thiourea 
derivative  is  salted  out.     It  i>  purified  by  redissolving  it 
iii  water   aril   again  Baiting   .".it.     The   pare   sodium   sail 
of  the  ihiocarboxjldioxydinaphthylamine  disulphonic  acid 
•   .discs  bom  brine  in  white  leaflets,  soluble  in  cold,  and 
i.ible   in   hot  water.     For  the   preparation   of  ti 
dveshiff.  a  solution  of  5  >  kilos,  of  this  product   in  water, 
-    iiuin  carbonate.  i<    mixed,  with    con- 
tinuous  stirring,  with   the   diaio    solution    prepared   from 
31-4  n-toltiidiue.       After    agitating    for    several 

hour-  --  is  heated  to  $0°  C.,  and  the  dyestuff  is 

I  out, filter-pressed,  and  dried.     It  dyes  uttmordanted 
cotton  briskt  red  shades  similar  to  Benzopurpurin  4  B. 

— T.  A.  L. 

Trisazo  Colouring  Hatters  [Blue]  :  Manufacture  or  Pro- 
duction of  New ■     H-  E.   Newton,  Loudon.     From 

The  Farbenfabriken  vorm.  F.  Bayer  and  Co.,  Klberfeld, 
Germany.     Eng.  Pat.  8673,  Feb.  24,  1900. 
l'a,  in  combining  a  diazo  derivative  with 

one  molecular  proportion  of  a  naphthylamine  3'-  or  2'- 
sulphonic  acid  (Cleve  aeid)  rediazotisiug  the  resulting 
amino-aso  compound,  combining  with  a  second  molecular 
proportion  of  a  I  tgain  diazjtisiug,  and  combining 

the  diaxodisazo   dyestuff  with  2.4'.2'-aminonaphthol  sul- 
phonie   arid,    or  with  alkyl,  alphyl,  or  acidv!  derivatives 
thereof.     When  the  first  or  last   components   themselves 
confer  sufficient  solubility  on  the  finished  product,  as,  for 
example,  with  aminosulphosalicylic  acid,  sulphauilic  acid, 
or  the  glycine  derivative  of  2.4.2  '-aniinonaphfhol  sulphonic 
acid,  it  is  then  possible  to  dispense  with  the  employment  of 
•       id,  and  a-naphthylamine   may  be   used    instead. 
The  dyestuffs  obtained  according  to  this  specification  give 
blue  shades  on  unmordanted  cotton,  which  are  distinguished 
for   their   fastness   to   light.     The   following    is   a    typical 
example.     The   diazo   solution,   prepared  in  the  ordinary 
manner   from    15   kilos,  of  acetyl  -p  -pnenylene  diamine, 
7  kilos,  of  sodium  nitrite,  and  a  suitable  quantity  of  hydro- 
chloric acid  is  run  into  an  aqueous  solution  of  25  kilos,  of 
the  sodium   salt  of  1 .2'-naphthylamiue  sulphonic  acid   and 
an  excess  of  sodium  acetate.     After  the  conversion  of  the 
dvestuff  so  formed  into  the  sodium  salt   by  the  addition  of 
dilute    soda  lye  or  of    sodium    carbonate,  the   product   is 
rediazotised  with   7 '5  kilos,  of  sodium   nitrite  and  hydro- 
chloric acid.     The   diazotisation  is  complete  after  stirring 
for  several   hours,  and  the  diazo   compound   produced  is 
combined  in  the  usual  way  with  25  kilos,  of  the  sodium  salt 
of    1 .2'-naphthylamine    sulphonic   acid,   the   whole    being 
stirred   for  several  hours,  until  the  formation  of  the  disazo 
dyestuff   is    complete.     This   product    is  then   salted   out. 
It   is   subsequently    mixed    with    water  and    7 '25   kilos,    of 
sodium   nitrite,  and   carefully  acidulated   in  the  cold  with 
hydrochloric  acid,  with  constant  agitation.     The  diazo  com- 
pound formed  is  then   added  to   a   solution  of  24  kilos,  of 
2.4'.  2'-aminonaphthol  sulphonic  acid  together  w  ith  an  excess 
of  sodium  carbonate.     Alter  -ailing  out,  the  trisazo  dyestuff 
so   produced   is  filtered  off,  and,  in  order  to  split  off  the 
il  group,  it  is   mixed   with  hot  water  and  with  about 
60 — 70  kilos,  of  sodium  hydroxide,  and  boiled  for  a  short 
time.     Finally,  the  alkali   is   neutralised   with  hydrochloric 
acid,  and  the  new  trisazo  dye-tuff  produced  is   salted  out, 
filter-pressed,  dried,  and  powdered.     It   dyes  unmordanted 
■   n  clear  blue  shades  which  are  fast  to  light. — T.  A.  L. 

Vuatvffi    [Broum\    deriving  from    2.2'-Aminonaphthol- 

disutpho   Arid  ;  Production  of .     It.   15.   Kansford, 

Upper  Norwood.     From  L.  (  assella  and  Co.,  F'rankfort- 
on-Main,  Germany.     Eng.  Pat.  3208,  Feb.  17,  1900. 

The  aminonaphthol  sulphonic  acid  I!  can  be  readily  con- 
verted into  a  disulphonic  acid,  and,  after  diazotisation, 
combines  with  amines  and  phenols,  yielding  easily  soluble 
azo  dyestuffs,  which,  by  the  aid  of  eliminates,  can" be  fixed 
fast  to  milling.  For  instance,  32  kilos,  of  2.2'-amino- 
naphthol  disulphonic  aci  I,  21  kilos,  of  soda-lye  (40°  B.), 
and  7  kilos,  of  sodium  nitrite  are  dissolved  in  about  200 
litres  of  water,  cooled  to  tf  C.  and  allowed  to  run  into  53 
kilos,  of  hydrochloric  a?id   (21     I!  ).  and  200  kilo-,  of  ice. 


In  about  30  minutes  the  diazosulphonic  acid  formed  i- 
added  to  a  solution  of  11  kilos,  of  m-phenylene  diamine  and 
42  kilos,  of  sodium  acetate.  When  the  reaction  is  complete 
the  whole  is  made  alkaline  with  sodium  carbonate, heated 
to  60°  C,  and  the  dyestuff  finally  salted  out.  It  gh,.. 
browuish-orange  shades  on  wool  from  an  acid  bath,  changed 
by  the  action  of  cbromates  to  a  full  dark-brown,  i 
fast  to  milling  and  vei  >  fast  to  light. — T.  A.  1. 

Amines  from  the  Corrcsp  mdinj   Xitro   Compounds)  I', 

duction  of .     (i.  W.  Johnson.  London.     Prom  C.  V 

Boehringer  und  Soehne,  Waldhof,   Mannheim,  (u'rmanv 
Eng.  Pat.  4175,  March  5,  1900. 

Thk  patentees  find  that  aromatic  and  fatty  nitro  compound 
can  be  readily  reduced,  by  means  of  an   electric  current,  t 
the   corresponding    amines    if    suspended   or    dissolved  u 
aqueous  or  dilute  alcoholic  hydrochloric  acid,  employing 
a    tin   cathode.     Iu   place    of    tin,    an    indifferent   cathodi 
(platinum,  lead,  carbon,  or  nickel)  may   be  employed  if : 
small  quantity  of  a  tin  salt  be  added  to  the  cathode 
lyte.     The  following  is  the  method  given  for  the  preparatioi 
of   aniline  :— The  electrolytic  cell,   divided    into  an  aiiod 
and  a   cathode  compartment,  is   provided  with   an   amxli 
composed  of  some    indifferent  material   in   sulphuric  acid 
The    cathode    compartment   contains   a    mixture    of    151 
volumes    of    alcohol,   50  volumes   of  fuming   hydi 
acid,  and  25   volumes  of  nitrobenzene,  or    else   25  volume 
of  nitrobenzene,  50   volumes   of  water,  and  50   vol 
fuming   hydrochloric   acid,   and    is    provided    with    a   ti 
cathode,   a    stirrer,   and   a    cooling   jacket.     A   current  o 
1,800  amperes  per  square  metre  density  is   passed  throug: 
the  cell,  and  reduction  proceeds  very  vigorously  and 
evolution   of   hydrogen,   until    the   reduction   is    completi 
when   a   regular   current   of   hydrogen    is  given   off.    Th 
cathode  liquid  is    then   filtered    from   the   tin   sponge  ati' 
evaporated,  yielding  aniline  hydrochloride  iu  almost   tin 
retical  yield.     If  a  nickel  wire  netting  cathode   be 
place   of  the  tin,  it  is  necessary  to   add  2  parts   b; 
of  stannous   chloride    to  the   cathode   liquid,  consisting  < 
12   volumes  of    nitrobenzene,  75   kilos,    or  fuming   hydr< 
chloric  acid,  and  50  volumes  of  water,  the  current  density  i 
this  case  being  1,000  amperes  per  square  metre. — T  A.  I.. 

Colouring  Matters ;   Preparation  of  Intermediate  Prodm; 

for  the  Production  of .    A.  G.  Green,  A.  Meyeuberj 

and  The   Clayton  Aniline   Co.,  Ltd.,  Manchester 
Fat.  47lJ2,  March  13,  1900. 

Tin;  present  invention  relates  to  the  production  of  moc< 
and  dithiosulphonic  acids  (RS.S03Hj  of  aromatic  in  i 
amines  or  m-diamines  by  the  action  of  sulphurous  acid  0 
the  disulphides.  These  latter  are  usually  readily  obtain, 
by  the  action  of  sulphur  on  the  amines  at  not  to  •  high 
temperature.  In  order  to  convert  them  into  the  thi 
sulphonic  acids  it  is  unnecessary  to  isolate  them,  as  tl 
whole  reaction  product  may  be  treated  directly  in  a  Boitab 
solvent  with  a  current  of  sulphurous  acid  gas.  F 
example,  the  moderate  action  of  sulphur  (3  atomic  pr 
portions)  on  aniline  (2  molecular  proportions)  yields  i 
chief  product  aniline  o-disuiphide — 

H2N.Cya4.S.S.C,H,.NHj 

(Hofmann,  Ber.  12,  2303),  of  which  100  kilos,  of  t 
hydrochloride  are  stirred  to  a  paste  with  300  to  500  litr 
of  water  and  saturated  cold  with  sulphurous  acid.  Aft 
standing  some  time  the  solution  is  heated  to  boiling,  wi 
continued  stirring,  the  gas  still  being  passed  through,  a 
is  then  filtered,  when,  on  cooling,  aniline  o-thiosurphoi 
acid  separates  in  long  colourless  needles.  On  boiling  t 
product  in  alkaline  or  acid  solution,  it  gives  off  sulphuro 
acid,  reproducing  the  original  disulphide.  Wnei 
with  nitrous  acid  it  yields  a  diazo  sulphide,  C6H,N 
(Jacobsen,  Ber.  21,  2304),  which  is  incapable  of  combini 
with  phenols.  This  property  distinguishes  it  from  t 
aniline  ;j-thiosulphonic  acid  (obtained  from  aniline  p-di- 
phide,  Hofmann,  Ber.  27,  2413),  the  diazo  compound 
which  will  combine.  The  patentees  have  also  obtain 
thiosulphonic  acids  by  the  action  of  sulphurous  acid 
dimethyl-  and  diethyl-auiline  disulphide,  and  on  tl 
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ad  «  id  insoluble  amorphous  products  formed  by 
u  of  sulphur  on  m-phenj  lene  and  on  1 . 2 . 4-toly lene 
imine. — T.  A.  I,. 

Sulphinic    Acids  i    Manufacture   of -.     O. 

Iciimv,   London.      From   The   B.isle   Chemical    Works. 
Basle,  SwiUerland.     Eng.  Pat.  20,864,  Nov.  19,  1900. 

ii Lescribes  a   method  for  obtaining   ^ul 

I     from  sulphazides  (Bug.    Pat.  12,872  of   1900; 
I  an  improved  method  for  obtaining  sulphinic 
Bout  the  use  of  copper  suits  (Eng.  Pat.  12,871  of 
I  this  Journal,  1900,   S'.KS).     The  patentees  find  that 
Bulphasides  are  readily  converted  into  sulphinic  acids  by 
I  will,  an  alcoholic  solution  of  sulphurous  acid  in 
..-nee  ot    a  IUtle  copper   suit.     For   instance.  1  u ■  7  kilos. 
"toluidine   arc   diazotised    in   30    kilos,   of  alcohol   and 
of  hydrochloric   acid  (30   per  cent.   1IC1)    with 
sodium  nitrite  in  15  litres  of  water.     The  diazo 
is  then  mixed  at  .'>  — 1<>    I '.  with  35  kilos,  of  sodium 
dphitc  solution  (34  per  cent.)  and  30   kilos,  of  an  alco- 
non  of  sulphurous  acid  (35  per  cent.  S02),  with 
-taut   agitation,    the    mixture    being    allowed    to     stand 
a  few  hoars  at  l.V  —  'Jo    ('.,  until  the  evolution  of  • 
ins  almost  ceased  aud  the  sulphazidc  lias  sepa- 
Ai  aqueous  solutionof  2*5  kilos,  of  copper  sulphate 
0  litres  of  water  is  then  added,  and  the  stining  is   con- 
ed until  the  snlphazide  has  dissolved  and  nitrogen  is  no 
rer  evolved.   The  mixture  is  then  heated  to  10  — 50°  C, 
rralised  with  sodium  earb  mate,  the  alcohol  distilled  off, 
the  sulphinic  acid  precipitate!  with   hydrochloric  acid. 
In dtlr.it  aromatic  sulphinic  acids  can  be 
luoed  without  the   use   of  copper  salts  if  the  diazo  salts 
■ned    with   primary  or  secondary    amines  to 
i    iiuo    compounds,   and   then   treated    with  an 
ID  of  sulphurous  anhydride.     For  example 


;ilos.  of  diazo-aminobenzene  are  mixed  with  80  kilos. 
■  cent,  alcoholic  solutionof  sulphurous  anhydride, 
rature  being  kept  at  about  30°  C,  and  allowed 

lv  to  rise  to  about  60  C.  When  the  evolution  of 
IBS  ceased,  the  mixture  is  neutralised  with  sodium 
-  'lotion,  the  alcohol  is  distilled  off.  the  oily  layer 

parated  from  the  aqueous  solution,  and  the  sulphinic 
■1  from  the  Utter.— T.  A    I. 


-TEXTILES:  COHON,  WOOL,  SILK,  Etc. 

M: tkod  of  Dissolving    ,    hi/    Means  of 

mmonia  and  Copper.     —   Tbiele.     Rev.   Prod.   Chim. 

325. 
ion  wool  is  mercerised  by  m_>ans  of  caustic  soda,  and,    I 
fully  drained  of  all  excess  of  that  reagent,    • 
it  and   immersed  in   aa   ammoniacal  solution  of 
le.  which  is  said  to  dissolve  it  almost  immediately   ' 
unary   temperature,   whereas  ordinary  cellulose 
-  several  days  to  dissolve  in  Schweizer's  reagent. 

— C.  S. 
PATENTS. 

m  :  Manufacture  of -.     J.  Inirav, 

union.   From  E.  Bronnert.  Niedermorschweiler,  Alsace  ; 
Freiuery  and  J.   Urban,  both  of  Dremmen,  Regier- 

■k    Aachen,  Germany.      Eng.  Pat.   1763,   Jan.   j 
.  1900. 

::;'-  are  covered  with  ammonia  solution  of  about 

<  1 1  percent,  in  a  tall  cylinder  cooled  externally,  and 

•    1  air  is  blown  through,  care  being  taken  that 

iiture  does  not  rise  above  5°  C.     The  solution 

stains  from  4  to  5  per  cent,  of  copper;  but  at  a 

I    temperature  than   that   of   its   production,    copper 

precipitates,  leaving  in  solution  from  2  to  2-5 

cent,  of  copper. — E.  - 

ils  and  Textile  Materials;  Process  for  Cleaning,  De- 
Scouring  and  Bleaching .     A.  Bourin, 

ins,  and  F.  Aymerie,  Ivry,   France.     Eng.  Pat.  2070, 
b.  1,  1900. 

URd  in  this  process  as  the  bleaching  aud  degreas- 

l|  gent. 


Wool,  either  raw,  opened,  or  woven,  is  placed  in  a 
chamber  communicating  with  one  where  the  ozone  is  pro- 
duced. Tin1  wool  chamber  is  exhausted,  and  the  ozone, 
freshly  made,  is  led  into  it,  and  produces  the  desired  effect. 

— C.  -M. 
\]'ool  ami   other  Animal   or  Vegetable  Fibrous   Materials 

[Removal  of.  Fat]  ;  Treatment  of  .     A.  J.   Boult, 

London.      From    F.    Wislicki,   Tubize,    Belgium.     Kng. 

l'at.  10, 138,  June  7,  1900. 
Wool  or  other  material  is  digested  with  a  volatile  solvent, 
such  as  benzene,  in  au  air-tight  cylinder.  After  the  neces- 
sary time,  the  benzene  is  forced  out  by  forcing  in  sulphurous 
acid  gas  from  a  reservoir  of  the  liquefied  gas.  A  slight 
carbonisation  takes  place. 

This  operation  is  repeated  until  the  whole  of  the  fatty 
matters  are  dissolved. 

The  wool  is  then  treated  either  with  hot  or  cold  water,  to 
dissolve  out  any  alkaline  sulphites  that  may  have  formed. 

— C.  M. 
Wool  and  other  Animal  Fibres;  Machines  for  Washing, 

Rinsing,  or  Chemically  Treating .     E.   Macrtens , 

Providence,    Rhode    Island,    U.S.A.     Eng.   Pat.  11,055, 

June  18,  1900. 
A  MA'  ii  ink  in  which  wool  is  made  to  pass  through  several 
troughs  situated  one  above  the  other,  passing  from  one  to 
another  by  means  of  chutes.  The  washing  fluid  is  also 
kept  circulating  by  means  of  a  centrifugal  pump,  and 
arrangements  are  made  so  that  the  dirty  washing  fluid  can 
be  drained  off,  and  the  wool,  while  still  traversing  the 
machine,  washed  with  clean  water  from  a  high-pressure 
main. — C.  M. 

Wool   and   other  Animal   Fibres;    I'he   Art  of  Cleaning, 

witli    Volatile   Solvents .     E.  Maertens,  Providence, 

Rhode  Island,  U.S.A..  Eng.  Pat.  l>0,066,  Nov.  7,  1900. 
"Wool  is  treated  in  a  closed  digester  with  any  suitable 
volatile  solvent,  either  once  or  as  many  times  as  may  be 
necessary.  The  solvent  is  drained  off,  a  vacuum  is  pro- 
duced in  the  digester,  and  then  gaseous  flnid  admitted  to 
remove  any  remaining  solvent. 

The  solvent  and  water  extracts  are  separated  as  com- 
pletely as  possible.  The  wool-Cat  is  exti acted  from  the 
volatile  solvent,  and  the  potash  and  any  other  salts  from 
the  aqueous  extract. — C.  Si. 

Fibrous  Materials,  from    Crease,  Mineral  Oil,  and  other 

Impurities  ;  Process  and  Apparatus  for  Purifying . 

A.  Goldzweig,  Lodz,  Russia.  Fug.  Pat.  11,426,  June  23, 
1900; 
Fibrous  material  is  piaeed  in  au  hermetically  sealed  vessel 
and  heated  at  100°  C.  until  the  pressure  rises.  When  this 
is  the  case  the  fibres  are  compressed  with  a  hydraulic 
ram,  which  squeezes  out  the  melted  grease.  This  grease 
is  heated  for  two  hours  at  130°  to  150  C,  and  continually 
stirred.  It  is  then  allowed  to  settle  and  the  thin  oil  on 
the  top  separated  from  the  greasy  soap  beneath.  The 
latter  is  mixed  with  5  per  cent,  of  lime,  diluted  to  a  pulpy 
rna^s,  and  boiled  for  three  hours.  It  is  then  separated, 
washed  with  water,  and  treated  with  1  per  cent,  hydrochloric 
acid.  The  purified  grease  is  then  emulsified  with  3  per  cent, 
ammonia  soda.  The  fibre,  from  which  the  greasy  matters 
have  b;en  expressed  or  partially  expressed,  is  then  washed 
well  with  this  emulsion  until  quite  free  from  grease. — G.  M. 

Yl.-DYEING,  CALICO  PRINTING,  PAPER 
STAINIM,  AND  BLEACHING. 

Rabbits  Fur  [Ha!  Making]  ;   Dyeing  Mixtures  of . 

Deutsch.  Farber-Zeit.  Deutsch.  Hutmach.  Zeit.  32,  [3],  1. 
The  shade  to  be  dyed  depends  largely  on  the  process  of 
mordanting  to  which  the  fur  has  been  subjected.   For  white- 

moidanted  goods,  the  following  shades  are  recommended  : 

Light  grey:  Patent  Cyanol  extra,  0-02  per  cent.;  orchil 
substitute  X  (powder),  0-04  per  cent.  Greenish  grey: 
Cyanol  extra,  0*03  percent.;  Naphthol  Yellow,  0-03  per 
cent.  Light  Beige  :  Cyanol  extra,  0  03  per  cent.  :  Orange 
extra,  0-03  per  cent.  Yellow  Beaver:  Cvanol  extra, 
0-02  per  cent. ;  Orange  extra,  0-03  per  cent.  Red  Beater  ; 
Cyanol   extra,    0'03    per    cent.;    Orange   extra     0-05    per 
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cent.  m:  Cyanol   extra,  0-4   per  cent.;    Lidian 

■v  G,  0:8  per  cent.     Light  blue:  Cyanol  extra,  0-2 

p<r   cent.      Te/elhoff  Blue:    Cyanol    extra,   5    pet   cent. 

Blue:  Cyanol  extra,  3  percent  ;   Fast  Bine  G  G,  2-4  per 

cent.     Cardinal :  Ponceau  Bed,  4  per  . 

For  yellow<mordanted  goods,  the  following  shades,  being 
fuller  and  covering  better,  are  more  adapted  : — 

.  |  ol  extra,  03  percent.;  Orange  extra, 
0-6  per  oent  Nutria  .  Cyanol  extra.  0*7  per  cent.  ;  Orange 
extra,  O'J  per  cent.  ;  Orchil  substitute  N  (powder),  0'  1  per 
cent.  Fawn:  Cyanol  extra,  0  •  6  percent.;  Orange  extra, 
o- 1  percent.  Brown .  Cyanol  extra,  0- 14  per  cent. ;  Orange 
extra,  o  .'percent.  Moss  Green  Cyanol  extra,  3  per  cent,  j 
TropcolinaO,  3  per  cent.;  Orchil  substitute  X  (.powder), 
Dark  Green  .  Cyanol  extra,  4  per  cent. ;  Indian 
a  (J. -j  percent.  Russian  Green  :  Cyanol  extra.  6  per 
cent.;  Indian  Yellow  <;,  'J  per  cent.;  l'atent  Anthracite 
Black  B,  1  per  cent.  Bordeaux:  lyanol  extra,  0-5  per 
cent.;  Orange  extra  0-4  per  cent;  Azo  Red  A,  0-4  per  cent. 
Black  Naphthj  lamine  Black  4  B,  10—14  per  cent.  ;  Indian 
Yellow  G,  1-5  — 25  percent. 

For  colours,  the  goods  after  being  well  steeped  in  hot 

water,   are  entered    in  a   bath— preferably  cold,  or   not    ex- 

ling    10     ('.— cantaining   lo  to   IS  per  cent,  of  sodium 

sulphate.      Here  they  are  worked  for  about  20  minutes,  the 

ing    then    slowly    raised    to    boiling    point. 

After    half    an    hour,    4  —6    per    cent,    of    sulphuric     acid 

(previously  diluted),  is  added,  and  boiling  is  continued  till 

the  hath  is   completely  exhausted      For  black,   the  bath  is 

ired   in  the  same  way,  acid  being  added  as  required. 

Light-weight   goods  should  be   chromed    in    advance   with 

li — -j  per  cent,  of  potassium  bichromate  for  half  an  hour, 

since  this  preserves  their  strength;  but  excessive  boiling 

should  be  avoided. — C.  S. 

Leather  i  Dyeina,  Staining  and  Finishing  of M.  C. 

Lamb.     Leather  TradesRev.  33,  [769],  959.     (See  this 

Journal,  1901,  41.) 
Dyeing  and  Finishing  of  Shoe  Calf— After  the  preliminary 
operations  of  sorting,  soaking,  shaving,  scouring,  &c, 
described  in  this  Journal,  1901,  41,  the  skins  should  be 
drummed  for  two  or  three  hours  in  a  good  sumac  liquor, 
then  washed  in  tepid  water  to  remove  any  adhering  sumac, 
and  carefully  set  out  on  the  grain.  They  arc  then  dyed 
either  in  tray  or  paddle,  the  temperature  of  the  dye-bath 
being  kept  as  near  45°  C.  as  possible  during  the  operation. 
From  three  quarters  of  an  hour  to  an  hour  is  generally 
found  sufficient  time  for  the  dyeing  operation  in  order  to 
the  full  depth  of  shade.  Either  acid  or  basic  dyestuffs 
are  osed  ;  the  former  are  to  be  preferred  owing  to  their  not 
showing  up  the  defects  of  the  grain  so  much  as  the  latter. 

After  dyeing,  the  skins  arc  well  washed  in  cold  water. 
hung  over  "a  trestle  to  drain,  then  set  out  on  the  flesh  side, 
and  oiled  over  with  h^useed  or  cod  oil  on  the  flesh.  The 
goods  are  now  laid  in  pile,  flesh  to  flesh,  over-night,  and  are 
then  hung  up  until  sufficiently  dry  for  setting  out.  When 
set  out,  they  are  dried  out.  If  the  colour  of  the  dyed  skin 
is  not  as  full  as  desired,  it  may  be  topped  over,  after  dyeing, 
by  brushing  on  the  grain  side  of  the  skin  a  \  per  cent, 
solution  of  the  dyestuff  used. 

/  n  thing. — Every  finisher  has  his  own  recipe,  but,  with 
modifications  to  suit  individual  requirements,  the  following 
will  be  found  useful ;  2  oz.  of  gelatin  are  dissolved  in 
2|  galls,  of  water,  3  oz.  of  linseed,  together  with  16  oz.  of 
carnauba  wax  and  12  oz.  of  white  curd  soap  are  added,  and 
the  whole  boiled  for  two  or  three  hours,  with  occasional 
stirring  during  the  boiling  until  the  wax  has  dissolved  ; 
the  mixture  is  strained  through  muslin,  and  allowed  to  cool. 
The  skins  are  given  one  coat  of  the  above  finish  aftet 
setting  out.  When  dry  the  goods  are  given  a  second  coat. 
They  may  then  be  put  on  one  side  for  a  few  minutes,  and 
afterwards  polished  with  a  flannel. 

Other  mixtures  may  be  used  for  seasoning  calf,  such  as 
mixtures  of  gelatin  and  Iceland  moss,  linseed  mucilage  and 
starch,  gum  Iragacanth,  blood  albumin,  and  milk.  After 
seasoning,  the  skins  are  dried  out,  rolled  on  the  grain  if  a 
bright  finish  is  required,  or  they  may  be  glassed  on  the 
table  by  hand,  lightly  perched  to  soften,  and  brushed  over 
on  the  grain  with  a  soft  brush. — J.  G.  1'. 


Waste  Products   [Xaphthenic  Acids']  of  the  Mineral 

Industru  :     Utilising   .       F.    Ulzer.       Z"iN.  an' 

Chem.  1900,  [50],  1273. 

See  under  III.,  page  1 12. 

Milk;  Coagulation  of ,  Spontaneously  and  by  Ren 

Lactic  Acid  Ferment,  and  Rennet  Ferment.     T.  Boko 
See  under  XVIII.  A.,  page  144. 


Bleaching  Apparatus  ;  Electric  — 

F.  Oettel. 


of  Haas  and  (It 


See  under  XI.  A., page  130. 
PATENTS. 

Piece   Goods   in   the    Open    Stale  ;    Scouring,    Bleach 

Dyeing,  Mercerising,  or  otherwise  Treating .    ( 

Jackson    and    E.    W.    Hunt,    Bolton.     Eng.    Pat    5  \ 
March  22,  1900. 
TnK object  of  this  invention  is  more  effectually  thin  hint 
to  scour,  dye,  &c.  in  the  open  state,  certain  tissues,  sin 

Fig.  1. 


Bleaching  Eikb. 
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ills,  sateens,  ami  velvets,  which  tend  to  crease  and  to  curl 

rite  selvedges  during  such  treatment. 

The  tissue  to  be  treated  is  wound  upon  a  batching  toller, 

or   8  (see   limine),  carried  by   a  frame,  4,   running  up  mi 

aside  and  nul  of  kk'r,  2.     A  large  perforated  drum, 

it  hi.. miied  between  the   rollers  iii  such  ;i  niii'in  :r  a*  to 

main  in  contact  with  the  tissue  as  it  passes  from  one 

>ller  to  the  other. 

M    the  apparatus,  the   frame   containing   a    roll   of 

>-ne   on   0  le   of    the   rollers  is   placed  inside  the  kier,  the 

which  is  then  closed.     The  kiei  is  charged  with  the 

other  liquor,  which  is,  if  desired,   heated   by 

i  I   circulated  by  means   of  a  pump,  external  pipe, 

i.l  iiiterniil   spreader  plate.     The  tissue  is  wound   luck- 

I-   from    one    roller    to    the    oilier,    the 

of  its   course  being  changed  either  automatically 

,  the  mechanism  shown  in  the  ligure  or  by  hand. — E.  U. 

'flours   upon    Threads ;    Producing    Repetitions   of  Long 

Suites  of  .     O.   Hoffmann,   Neugersdorf,  Germany. 

Pat.  379,  Jan.  6,  V 

kbthod  of  colouring  yarns  in  the  form  of  hanks.  These 
e  dyed  various  colours  in  different  parts.  According  to 
.■  manner  of  winding  the  yarns  into  hanks,  before  thesi 
e  dyed,  the  colours  are  caused  to  succeed  one  another 
gularly  or  more  or  less  irregularly  throughout  the    length 

the  threads. — E.  B. 

Bleaching,  or  otherwise   Treating  Cops  of  Spun 

)  am  :   Apparatus  for .     J.  Major  and  T.  J.  Wood, 

Dg.  1'at.  509,  Jan.  9,  1900. 

cop  dyeing  machine,  which  forms  the 
ibject  ot  Eng.  Tat.  25,525  of  [898  (this  Journal,  ls;is, 
doubled,  with  little  addition  to  the  size  and  cost  of 
ir.it us.  by  modifying  the  construction  of  the  re 
Iving  Spindles,  \e.  in  this  apparatus,  and  making  each 
liudle  earn  two  cops,  one  below  the  other,  in  place  of  one 
ily  as  previously, — E.  B. 

(feels  on  Indigo-Dyed  Silk  and  Woollen 
Goods.  J.  V.  Johnson,  London.  From  The  Badische 
Anilin  and  Soda  Fabrik,  Ludwigshafen-on-Khine.  Eng. 
Pat  14,829,  Aug.  8,  1900. 

itberto  the  white  discharge  effects  upon  Indigo-dyed 
Dollen  tissues,  obtained  by  printing  these  with  an  alkali 
iromate  discharging  mixture  and  passing  through  a  bath 
sulphuric  and  oxalic  acids,  have  been  imperfect,  find 
•lour  discharges  do  not  appear  to  have  been  attempted 
ion  Indigo-dyed  fabrics  composed  of  either  wool  or  silk, 
eeording  to  the  present  invention,  satisfactory  white 
-charges  upon  Indigo-dyed  woollen  tissues  and  excellent 
dour  discharges  upon  similarly  dyed  woollen  and  silk 
■  re  produced  by  treating  the  tissues  in  the  manner 


described  in  Eng.  Fat.  2689  of  1900  (this  Journal,  19J1, 
41),  namely,  by  printing  with  an  alkali  chromate  dis- 
charging mixture,  steaming  for  five  minutes,  passing  through 
a  bath  of  sulphuric  and  oxalic  acids,  and  then  clearing 
with  sulphurous  acid,  hydrogen  peroxide,  or  p  it.issium 
percarbonate,  afterwards  trashing  and  drying.  The  colour 
discharges  arc  produced  by  adding  suitable  dyestuffs  to 
the  thickened  solution  of  alkali  chromate;  for  instance  :  — 
Indiiline  Scarlet,  Azotlavius  3  6  extra  and  3  K,  "  Khoda- 
mine  extra,"  Methylene  Blues  BGN  and  B.  A  white 
discharge  is  obtained  upon  Indigo-dyed  wool  with  a  mixture 
of  350  parts  of  gum  tragacanth  paste  (6  per  cent.), 
400  parts  of  gum  solution  (1  :  1),  125  parts  of  water, 
300  parts  of  sodium  bichromate.  After  steaming,  the 
tissue  is  passed  for  about  20  seconds  into  a  bath  con- 
taining 50  grms.  of  sulphuric  acid  and  the  same  quantity 
of  oxalic  acid  per  litre,  at  a  temperature  of  5.")° — 57°  C. 
Then  it  is  left  for  several  hours  in  a  bleaching  bath  com- 
posed, for  example,  of  500  parts  of  hydrogen  peroxide 
solution  (2 — 3  per  cent,  of  H.:0:),  500  parts  of  water,  and 
15  parts  of  ammonia  solution  (20  per  cent,  of  Nil,).  A 
mixture  of  300  parts  of  gum  tragacanth  paste,  300  parts 
of  gum  solutiou,  610  parts  of  water,  300  parts  of  sodium 
bichromate,  and  60  parts  of  Induline  Scarlet,  gives  a  red 
discharge  by  the  same  method. — E.  B. 


VII.-ACIDS,  ALKALIS,  AND  SALTS. 

Carbon  Dioxide  Manufacture.     E.  Schmatolla.     Zeits. 
angew.  Chem.  1900,  1284— 128S. 

Carbon  dioxide  is  largely  manufactured  in  Germany, 
though  over-production  has  lowered  prices  to  an  almost 
unremunerative  figure.  The  South  German  and  Rhenish 
production  is  chiefly  from  natural  sources,  while  the  North 
German  works  use  artificial  means,  especially  the  burning 
of  coke  and  the  heating  of  limestone  or  magnesite.  The 
percentage  of  carbon  dioxide  in  the  gases  from  a  good 
coke  burner  almost  reaches  the  theoretical  (20-8)  ;  and  by- 
passing the  hot  gases  through  kilns  containing  limestone 
or  magnesite,  this  can  be  increased  to  about  28  per  cent. 
The  gas  is  almost  always  purified  by  absorbing  the  carbon 
dioxide  from  the  washed  gases  by  potash  ley  of  about 
1  ■  14  sp.  gr.,  and  decomposing  the  bicarbonate  formed,  bv 
heating  to  100°  C.  The  carbon  dioxide  is  given  off  mixed 
with  only  water  vapour,  which  is  separated  by  cooling,  and 
the  gas  is  then  liquefied  by  means  of  appropriate  machinery. 
The  figure  gives  a  diagrammatic  view  of  a  suitable  plant 
for  working  the  process.  Coke  is  burnt  in  the  generator  A, 
and  the  combustion  is  completed  by  admitting  hot  air  to 
the  products  as  they  pass  into  the  combustion  chamber  B. 
The  carbon  monoxide,  and  more  especially  the  hydrogen 
sulphide,  are  thus  completely  oxidised  ;   the  gases  passing 
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tain  about  is  per  oent.  ol  carbon 

u.      Tho   ,  through  n  number  of 

-  contained  in  the  vessel  C,  so  that  their  heat  is  utilised 

iu  decomposing  the  bicarbonate  liquor  "Inch  is   pumped 

into  this  vessel.     Leaving  the  heater  they  pass  tb 

...  ti0ing  limestone   over 

which  water  trickles;  lure  they  are  freed  From  dust  and 
From  sulphur  dioxide.  E  i-  a  hlower  or  fan.  which  sucks 
the  gases  through  the  furnace  and  drives  them  through 
,|„.   |  ipparatus.     V  is  a  rectangular  vessel    tilled 

witi  ,t  dependent  on  the  power  of  the 

blower,  and  provided  with  a  number  of  sem.-cireuhu  barth- 
Tanged,   as   shown   in  section,   so  that   the  gas 
v,    mid    thus    remains 
„pPM,u  ,  leiftble  time  under  the  pressure  of  the 

liquid  ;  an  agitator  at 

the  surface  throws  the   liquid  into  the   upper  portion  ot    the 

a  furth-r  helps  the  absorption.     From  F  the 

the  tower  (i,  where  the  absorption  is  a-   far 

■  completed,  and  then   leave   the  apparatus.     The 

circulation  of  tne  potash  lev  may  he  looked  on  as  starling 

I   the  tank  K.  whence  i't  is  pumped  by  H,  through  the 

KortinVs  j'ts,  into  the  upper  part  ot  G,  which  is  thus  filled 

with  fine  spray.     The  Biphon  at  the  bottom  of  the  tower 

de'iv.rs  the  partially  saturated  ley  into  F,  which   it  leaves, 

practically  saturated,  hv  the  overflow  siphon,  and  aeciimu- 

tlie  tank  L.     From  this  it  is  driven  by  the  pump  J 

through  the  tubular  vessels  M  and  <  >.  where  it  undergoes  a 

preliminary  heating  (to  about  60'  and  SO"  C.  respectively), 

into  the  heater  C, where  its  temperature  is  raised  to  100*0., 

and  where  the  hicarhonat.  ly  decomposed.     The 

not  pass)  8,  as  shown,  from  0  into  M,  where  it 

-  up  nome  of  its  heat   to   the   saturate. 1   ley  passing  in 

,|,e  lirection   through   the    tub -s,  and    which    it 

-       .'.out  45   C,  to  pass  through  the  similar  vessel W, 

where  it  is  further  cooled  by  water. and  hack  to  the  tank  K. 

The  hot  carbon  dioxide  and'  steam  pass  out  from  C  through 

( ),  where  their  surplus  heat  i-  used  in  heating  the  in-coming 

saturated  ley,  to  a  cooler,  and   ultimately  to  a  gas-holder, 

from  which   the  carbon    dioxide   is   drawn   as   required  for 

compression. 

The  points  on  which  .tress  is  laid  are:  (1)  The  mode 
of  combustion  by  generator  and  subsidiary  combustion 
chamber;  (-)  The  arrangement  for  absorption,  by  which 
this  is  rendered  as  nearly  complete  as  practicable,  while 
yet  requiring  a  minimum  of  expenditure  on  power  for 
agitating,  or  on  renewal  of  moving  parts  ;  and  (3)  The 
utilisation  of  as  much  a-  possible  of  the  heat  of  combustion, 
both  in  the  tubular  vessels  M  and  (),  where  the  hot  "  poor 
and    the   hot  gl  tivelj    warm  the   in-coming 

and  in  the  heater  t  .  where,  by  an  arrange- 
ment of  horizontal  baffle-plates,  the  liquor  is  made  to 
traverse  the  vessel  backwards  and  forwards  as  it  rises  to 
the  top,  while  the  hot  gases  are  similarly  carried  back- 
wards and  forwards  iu  the  opposite  direction  thiough  the 
arrangement  of  tubes. — J.  T.  D. 

Carbon    Dioxides    Examination   of   Commercial   Liquid 

.     A.    I.aoge.     Chem.   Ind.  1900,  23,  [24],  530— 

:,41. 

To  determine  the  amount  of  air,  i.e.,  gases  not  dissolved  by 

caustie    potash,   contained   in    commercial    carbon  dioxide, 

both  gaseous  and  liquid,  the   author  used  a  modified   form 

of    Winkler's    burette    shown    in    the     illustration,    which 

largelv    explains    itself.     The    tube    A    has    a   volume    of 

C.C.  between  the  taps  a  and  /<,  the  narrow    portion  con 

and  being  graduated    in  !  20  CC,  whilst 

the    bottll     1'    holds    about   250   CC.      a   i<   a  three-way  tap 

which    allows  the  tube  A  to   be   tilled   either   with    potash 

■ion   from    the  other  limb   U,  or  with    carbon  dioxide 

through    a    rubber   tube   shown   attached.     To   adjust  the 

app  stopper  with  curved  tube  €,  is  removed  from 

I;,  ai.d  sufficient  potash  solution  (sp.  gr.  I  -°97)  is  added  to 

more  than  half  fill  both  limbs  when  a  is   open  ;   the  stopper 

;.  •  1.     The  column  of  liquid   in  A  is  now  blown 

k  by  a  tube  attached  to  b  until   its  level  is  at   the  tap  a, 

which  is  then  closed.     This  produces  a  continuous  column 

of  liquid  from  a  to  the  bottle  If  which  is  then  nearly  filled 

with   solution  and  adjusted  on   the  stand  so  that  the  liquid 


level  is  in  a  line  with  the  tap  a.  By  this  arrangement  the 
potash  falls  automatically  to  the  tap  a,  whenever  6  i, 
opened  after  an  experiment,  and  the  large  amount  of  it 
used  permits  of  many  successive  analyses.  To  till  the  limb 
A  with  gaseous  carbon  dioxide,  the  valve  of  the  cylindei 
standing  erect,  is  opened  and  regulated  until  a  gentle 
of  gas  escapes  ;  it  is  then  connected  to  the  tap  a  so  that 
gas  flows  into  A  and  escapes  through  /.  driving  the  ait 
before  it.  After  one  minute,  b  is  shut  off,  the  leading  tub. 
is  slipped  from  a  so  that  the  sample,  bciug  momeotariH 
free  to  the  air  assumes  the  atmospheric  pressure,  and 
this  tap  is  then  rotated  through  90  allowing  the 
of  potash.  Absorption  is  accelerated  by  inclining  the  tub, 
A  and  completed  by  shaking  it ;  the  levels  in  D  and  A  an 
adjusted  by  lifting  1)  and  the  height  then  read.  1)  i.  thei 
returned  to  its  original  position,  My  means  of  a  correctiot 
table  this  movement  of  D  may  be  obviated. 

To  obtain  a  sample  of  liquid  carbon  dioxide,  the  cylindei 
is  placed  horizontally  on  a  support  with  its  valve  pointicu 
upward  ;  by  opening  it  gradually  a  slow  stream  of  liquid  ii 
released.  This  may  be  difficult  to  effect  with  some  valve 
and  a  second  reducing  valve  may  be  required,  which  nius 
be  carefully  washed  out  with  the  liquid  before  the  satnpl. 
is  taken. 

With  this  apparatus,  under  various  conditions  of  ten 
perature  and  pressure  and  modes  of  release,  the  relation 
between  the  amount  of  air  contained  in  the  gas  space  (i 
any)  of  a  cylinder  and  the  amount  dissolved  iu  the  liqui, 
itself  was  examined,  the  authors  conclusions  bi 
follows  :  — 

(1)  (Minders  filled   with  carbon  dioxide  in  accol 
with  railway  regulations,  are  entirely  full  of   liquid 

the  temperatures  22' and  24'  C.    No  precautions  in  tranjpoi 
are  necessary,  because  liquid  CO..  admits  of  great  cuinpr.  ■ 
sion  and  its   pressure  only   very  gradually  increas 
rising  temperature. 

(2)  There  is  also  no  gas  space  at  temperatures 

22°  C.  and  a  sample  (gaseous)  taken  from  a  ulandio 
cylinder  represents  liquid  C02.  Tests  rapidly  follcmiti 
one  another,  may  show  suddenly  elevated  result- 
to  the  cooling  action  produced  by  drawing  off  the  sauq>!> 
whereupon  a  gas  with  increasr 
air-content  would  fill  up  the  g» 
space  so  produced. 

(3)  No  separation  between  a 
and   carbon   dioxide   0. 
the  gas-space  of  a  cylinder,  In 
the  space  is  filled  with  a  bom. 

JS         t"  geneous    mixture.     Nothing 

gained,  therefore,  by  allowii 
the  cylinder  to  blow  off  for 
short  time  when  taking  a  samp 
(i/.  Holste,  Z.its.  ges,  Kohlei 
siiureindustrie,  1897,461). 

(4)  The  air-content  of  liqu 
CO.,  in  an  upright  cylinder,  at 
temperature  not  exceeding  2 
('.,  and  filled  in  the  usual  ma 
ner,  does  not  suddenly 
when  allowed  to  blow  off,  b 
falls  gradually. 

(5)  The  air  dissolved  in  t 
liquid  CO;  escapes  with  the  g 
in  such  a  manner  that  after  t 
blowing  off  of  a  part,  not  alwa 
the  same,  of  the  cylindi 

tents,    an    air-fn 

mains. 

(G)  The  amount  of  an 
-O  IS   T*..  in   the  gas-space  of  a  cylind 

increases  with  rise  of  tempei 
ture,  but  is  also  greatei 
than  at  IS   0. 

(7)  No  definite  relatii 
between  the  amount  of  ■ 
present  in  the  gas-space  and 
the  liquid  carbon  dioxide,  sotl 
an  increased  air-content  in  t 
gas-space   does  not  ne 
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ti.k.it  :>  larger  amount  of  air  in    tfia   liquid.   It  would 

■in  impossible  for  the  air-content  of  the  gas-  space  to 

leu  (ban  twice  that  of  the  liquid. 

-     111,.  composition  of  the  gas  contained   in  a  cylinder 

,s  no  important  criterion  of  tin-  amount  of  nir  present 

dioxide.     The  average  air-content  of  liquid 

ascertained  by  estimating  the  amount 

air  in  the  liquid.     The  air- content  of  the  gas-space  need 

[\  be  determined  for  the  eninparison  of  experiments  when 

tact  determination  of  the  average  air  content  is 

In  such  eases   llolste's  calculation  (/or.  cif.)  and 

modification  must  be  applied. 

■  uerully    speaking,   two    analyses    of    the    carbon 

resent  in  the  gas-space  are  sufficient   to  determine 

Ontent    of   the  gas    taken    from   a   cylinder.     This 

at  is  practically  the  arithmetical  mean  of  the  two 

unless  indeed  the  carbon  dioxide,  after  removal  of 

first    -ample,    is   already    air-free.     For   experimental 

ult<  and  the  method  of  applying  llolste's  calculation,  the 

ginal  paper  should  be  consulted. — H.  L.  J. 

Soda  dud  Chlorine;  Manufacture  of ,  hi/  the 

Electrolysis   of  Sodium   Chloride.     Cohn  and   Geisen- 
lerger.  '  Rev.  Prod.  Chim.  3,  [18],  277. 

dispense   with    the   use  of   short-lived  diaphragms,  and 

!  urn    hydroxide    from    the    solution  of 

oride,  the  authors  propose  to   conduct   operations  in  the 

d,  which   causes  the    former   compound   to    solidify   and 

■  urate  OUt  ;  and  they  employ  an  apparatus  consisting  of  a 

inder  to  hold  the   sodium   chloride  solution,  this  cylinder 

Dg  mounted  on  an  axis  -,,  as  to  be  capable  of  rotation,  and 

lo  immersed  in  a  refrigerator.    The  electrodes  at 

uh  the  chlorine  is  liberated  are  supported  in  a  cell  made 

Mon.-v.  iite,   or  other  insulating    material 

i    resisting  the  action  of  chlorine  ;  and  another 

ratals  of  sodium  hydroxide.     The  cells 

barged  with  light  liquids  inert  towards  the  products 

nied   therein.     The  electrodes,  of    material    able  to  resist 

orine,  tied    by    cross    pieces,  and    the    entire 

laratus  i-  placed  in  an  insulated  case.—  !'.  S. 

■droehhric  Acid  ;   Preparation  of  ( 'hemically  Pure . 

—  II.,  ...  II,  v.  Prod.  Chim.  3,  [21],  325. 
k  crude  acid,  freed  from  arsenic,  is  introduced  by  degrees 
a  a  bath  of  boiling  sulphuric  acid,  diluted  to  such  a 
;ree  that  its  boiling-point  is  only  some  10'  C.  higher 
n  that  of  hydrochloric  acid.  The  distillation  thus  pro 
ed,  is  rendered  continuous  by  replacing  the  vaporised 
'1  by  more  crude  acid  ;  and  the  product  is  of  the  same 
rce  of  concentration  as  the  original  acid.  Leaden  stills 
and  the  sulphuric  acid-bath  is  heated  by  a  leaden 
1  containing  steam,  under  a  pressure  of  about  three 
aospheres;  the  condenser  for  the  distilled  acid  is  of 
UK.  A  still  holding  half  a  cb.  metre,  with  four 
ideusiug  coils,  will  produce  2,000  kilos,  of  chemically 

,  per  24  hours.  The  internal  surface  of  the  still 
in  becomes  covered  with  a  layer  of  lead  chloride,  which 
•serves  the  metal  from  further  corrosion. — C.  S. 


Jodie  Acid  ;  the  Preparation  of .     A.  Scott  ami 

\V.  Arbuckle.     l'roc.  Chem.  Soc,  17:,  [231],  2. 

E  usual  method  of  preparing  iodic  acid,  by  gently  boiling 

ine  with  nitric  acid  in  a  flask  with  a  long  neck,  is  tedious 

en  any  quantity  is  required,  and  liable   to  great  loss  of 

ine  unless  the  source  of  heat  i;  very  carefully  regulated. 

using,  first,  the  ordinary   form,  and,  later,   a   modified 

m,  of  Soxhlet's  fat  extraction   apparatus  to  contain   the 

line,  almost  theoretical  yields  of  iodic   acid  were  obtained 

short  treatment  with   the  boiling  nitric  acid. 

however,  of  the  siphon  tube  to  become  choked 

of  iodic  acid,  led  to  the  abandonment  of  this 

ie  of  apparatus.     After  many  trials   with  various   forms 

apparatus,  the  authors  recommend  the  use  of  a  round- 

:tomed  flask  having  a  ground-in  neck  carrying  two  tubes, 

one  of  which  is  sealed  a  reflux  condenser,  and  through 

i  other  is  fitted  a  tnbe  by  means  of  which  a  current  of 

is  passed  through  the  boiling  liquid.     With   this 


apparatus,  finely  powdered  iodine  boiled  with  ten  times  its 
weight  of  fuming  nitric  acid  may  be  completely  oxidised  in 
20—30  minutes. 

Chromic  Acid;   The   Electrolytic   Regeneration   of  , 

and  the  Manufacture  af  Acid-proof  Diaphragms.    M. 

Le  Wane. 

Sec  under  XI.  A.,  page  i;i ■>. 

PATENTS. 

Solutions  [Sugar,  ire]  :   Treatment  of ,  to  Precipitate 

Matter    contained   in    them.      S.    M.    Lillie,       Eng.    Pat. 
17,924,  Oct.  9,  1900. 

See  under  XVT.,  page  1  M. 

Acetic    Acid;    Manufacture    of  .        1'.     Boessneck 

Glauchau,  Saxony.  Eng.  Pat.  25,077,  Dec.  18,  1899. 
A  "  lOXTiNL-ors-column  still"  is  described  as  the  most 
suitable  for  a  continuous  process  of  producing  acetic  acid, 
as  is  here  claimed.  A  mixture  of  pyroKgnite  of  lime  and 
hydrochloric  acid  (preferably)  is  fed  into  the  still,  and 
superheated  steam  is  used  for  heating  it.  The  calcium 
chloride  solution  flowing  off  is  said  to  contain  only  traces 
of  acetic  acid.— E.  S. 

Salt  from  Solutions;    Vacuum  Apparatus  for   Separating 

,  especial/,/  from  Brine.     G.  X.  Vis,  Schweizerhalle, 

near  Basle,  Switzerland.  Eng.  Pat.  25,640,  Dec.  28,  1899. 
Ax  improvement  on  Eng.  Pat.  16,7:58,  1899  (this  Journal, 
1900,1111),  in  respect  to  the  pipe  descending  from  each 
boiler  from  above  the  normal  level  of  the  brine  to  the 
brine  reservoir,  for  the  purpose  of  keeping  constant  the 
level  of  the  brine  in  other  boilers  of  the  series  whilst  the 
salt  is  being  periodically  discharged.  It  has  been  found 
that  these  "  equalising  pipes,"  owing  to  frequent  passages 
of  air  through  them,  are  liable  to  obstruction  from  incrus- 
tations. To  prevent  this,  under  the  present  invention,  the 
pipe  is  led  to  dip  into  a  relatively  small  vessel  containing  a 
non-incrusting  liquid  (such  as  water,  glycerin,  oil,  mercury, 
or  the  like),  open  to  the  atmosphere  ;  and  near  the  upper 
end  of  the  pipe  is  a  still  smaller  box  or  cavitv,  provided 
with  baffle  plates,  the  size  and  length  of  the  pipe,  and  the 
size  of  the  box  and  lower  vessel  being  so  adjusted  that 
the  box,  at  the  most,  may  be  filled  with  liquid  to  about  half 
its  height.  A  liquid  seal"  is  thus  constituted.  A  pipe  for 
periodically  supplying  the  boiler  from  above  the  heating 
system  with  fresh  brine,  to  remove  incrustations,  is  also 
shown. — E.  S. 

Salts;   The  Crystallisation  of  .     L.  Kaufmann,  Aix- 

la-Chapelle,  Germany.  Eng.  Pat.  20,1 14,  Nov.  8,  1900. 
The  saline  solution  is  passed  into  a  trough  supported  on 
a  pivot,  having  a  removable  tight-fitting  cover  and  a 
removable  end  piece  provided  with  a  slot  for  passage  of 
air.  The  other  end,  receiving  a  pipe  for  admission  of  an 
air  current  or  blast,  has  two  apertures,  closed  during  the 
working  by  a  sliding  valve.  By  means  of  a  rod  and°Iever 
keyed  on  to  the  pivoting  axle  a  steady  oscillatory  move- 
ment is  maintained,  whereby  the  liquid  is  kept  in  agitation 
while  the  air  current  passes  over  its  surface.  When  the 
crystals  formed  are  ready  for  removal,  the  trough  is  tilted 
by  means  of  one  of  a  pair  of  oppositely  placed  levers 
below,  so  that  the  mother-liquor  may  be  run  out ;  by  means 
of  the  other  lever  the  trough  is  then  inclined  the  opposite 
way,  and  the  cover  being  removed,  the  crystals  are 
discharged. — E.  S. 

Sulphuretted  Hydrogen;    Improved  Means  applicable  for 

Use  in  the  Desulphurisalion  of .     ,T.  Dewrance  and 

J.  II.  Paul.  Eng.  Pat.  2146. 

See  under  II.,  page   1  10 

Vffl.-GLASS,  POTTEKY,  ENAMELS. 

Kaolin  ;  Levigated .     F.  Ulzer.    Mitt,  des  k  k.  Teehn. 

Gewerbe-lluseums  in  Wien,  1900,  If)    ffl    10   and  111 
190—191.  '   u   '  J' 

The  industrial  value  of  this  sample  was  investigated  in  the 
following  manner.     The  kaolin  was  pure  white,  save  for  a 
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few  yellow  streaks,  was  of  non-adhesive  nature,  passed  almost 
entirely  through  a  sieve  with  1,200  meshes  p"  square 
metre,  and  contained  2*95  percent  of  iron  oxide.  1  kilo. 
rbed  560  grms.  of  water  and  formed  a  plastic  mass, 
portions  of  which  lost  6.  9,  and  12  per  cent,  in  volume  at 
the  respective  temperatures,  250  C,  1,150°  C,  and  1,270 
(approx.).  Each  test-piece  was  porous,  and  broke  with  an 
raithv  fracture,  the  last  Wing  slightly  yellow  in  colour. 
A  porcelain  mixture  of  the  composition,  kaolin,  3  10  ;  san  I, 
360,  and  felspar.  300  parts  by  weight,  was  fired  at  similar 
temperatures.  At  '.CO  C.  and  1,150  C.  the  tests  remained 
earthy  and  porous;  al  1,270  C.  these  characteristics  were 
lost,  the  test  assumed  a  yellow  tut  and  was  translucent  in 
its  thinnest  portions.  An  alkaline  glaze  I  KjO,  0"3  ;  CaO, 
o7;  Aid,  o-5;  SiOj,  5-0)was  successfully  applied  at  a 
somewhat  higher  temperature.  This  kaolin  could  be 
employed  in  the  manufacture  of  cream-coloured  porcelain 
or  fancy  articles;  also  for  filling  paper.  The  amount  of 
iron  present  makes  it  unsuitable  tor  white  porcelain  or  the 
pii-paration  of  ultramarine. — E.  L.  J. 

,'ion    of    ,    bu    Iron     ami    Manganese. 

Chr.  Dralle,    Chem.  Zeit  1900,  24,  [103],  1132—1130. 

Foit  the  purposes  of  this  investigation  a  glass  was  prepared 
from  the  following  materials:— (1)  sand,  such  as  is  used  at 
1  rede  for  making  mirror  glass,  of  the  percentage  com- 
position, SiO,  =  99-786,  Fe.03  =  0-082,  AJ.O,  =  °103. 
MgO  =  0-005,  CaO  =  0-027  ;  (2)  calcspar  of  the  com- 
I  =  98-44,  MgCOj  =0-24,  Ee,03  =  009! 
(3)  pure  sodium  sulphate,  calcined  in  a  leaden  pan  ;  (4) 
pure  -odium  nitrate;  and  (5)  wood  eharcoal.  A  mixture 
which  would  result  in  a  trisilicate  was  first  tried,  but  proved 
ton  viscid  and  otherwise  unsuitable.  The  two  following 
mixtures,  one  of  a  strongly  oxidising  nature,  the  other 
strongly  reducing,  and  both  yielding  the  same,  amount  of 
glass,  which,  as  analysis  showed,  agreed  closely  with  the 
diraetasilicate  (NaO.SiO.O.SiO.O)jCa,  answered  all  re- 
quirements, and  were  used  throughout  the  experiments. 

Mixture  I.  (Oxidising). 

Parts. 

Sand 685 

Calcspar 285 

Na,CO, 260 

NaXo, 65 

Mixture  II.  (Reducing). 

Band 685 

Calcspar 285 

Na,SO «° 

Charcoal 80 

318  grm.  lots  of  I.  and  350  grms.  lots  of  II.,  each 
resulting  in  about  250  grms.  of  glass,  were  fused  in 
fireclay  crucibles  together  with  gradually  increased 
quantities  of  iron,  added  either  as  pure  crystallised  ferrous 
sulphate  or  ignited  ferric  oxide.  The  crucibles  were  heated 
an. u ud  the  edge  of  a  large  crucible  of  bottle  glass  where  the 
temperature  was  between  l,550c  and  1,650°  C,  and  the 
fusions  poured  into  n  hot  iron  cylinder. 

Two  blank  experiments  showed  that  the  raw  materials 
were  not  quite  as  free  from  iron  as  supposed;  the  known 
amount  being  insufficient  to  produce  the  observed  results, 
it  was  concluded  that  a  further  small  quantity  dissolved  out 
from  the  substance  of  the  crucibles. 

1 l„-  re-nits  of  23  experiments  (including  the  blanks)  are 
tal.nlat.-d,  and  may  be  summarised  as  follows  : —  _ 

characteristic  tint  due  to  ferric  oxide  is  yellow- 
green,  that  due  to  ferrous  oxide,  blue-green. 

ii.  Mixture  1.  always  produced  a  ferric-oxide  tint  and 
mixture  II.  a  ferrous-oxide  tint,  no  matter  which  of  the  two 
iron  compounds  was  added. 

iii.  In  the  formula,  100  parts  of  glass  +  x  parts  of  iron, 
for  all  values  of  x  up  to  07  the  iron  has  a  greater  colouring 
power  in  the  ferric  than  in  the  ferrous  condition  ;  i.e.,  the 
tint  in  the  case  of  all  experiments  made  with  mixture  I.  was 
slightly  deeper  than  the  tint  in  the  corresponding  experiment 
with  mixture  II.  When  x  exceeds  0-7  this  relation  is 
revem  i. 

In  consequence  of  ii.,  the  addition  of  iron  as  ferrous 
sulphate  was  abandoned  in  the  later  experiments,  and  only 


ferric  oxide  was  employed.     By  the  addition  of  7-8  grms. e 
iron,  both   glasses  were  opaque,  so  the  experiments 
at  this  point. 

The  conclusions  as  to  the  action  of  manganese,  aro  a 
follows  : — 

Manganese  added   in  quantities   from   005  too 
per  100  of  glass  has  a  greater  colouring  power  as  peroxid 
than  as  suboxide.      In    quantities  from    0-4  to  0-6  the  pel 
Oxide  produces  a  violet  tint,  the  suboxide  a  grey, 

When  0-7  to  2-0  parts  as  MntXare  added  to  mixtun  I 
a  red  colour  appears  and  increases  to  deep  violet;  with  .:■ 
parts  Mn  the  glass  is  opaque,  and  only  transparent  at  th 
edges.  Corresponding  amounts  of  suboxide  produce  a  lit 
that  is  first  wine-yellow,  and  lastly  amber-yellow,  similar  I 
that  known  in  the  industry  as  "gold-yellow." 

As  more  than  3-0  parts  of  Mn  added  per  100  ( 
mixture  I.  gave  opaque  products,  the  addition  of  MiiO,  w; 
continued  with  mixture  II.  4-5  and  5-6  parts  of  Mn  (: 
MnO.O  produced  much  slag  (fused  sulphate);  this  wi 
limited  by  using  sufficient  charcoal,  and  finally  a  green  gla 
was  obtained.  To  determine  the  reason  of  this,  two  lots  ( 
glass,  mixture  II.,  were  melted;  one  with  .j-8  grms.  < 
pyiolusite,  the  other  with  22-0  grms.  of  man 
sulphate.     Both  were  amber-yellow  with  a  brownish  tint. 

It  seems  apparent  that  in  commercial  glass,  c 
gold,  red-yellow,  and  brown,  or  (when  iron  is  also  usee 
light  and  dark  greenish  yellow  to  coffee-brown,  the  raatigi 
nese  is  present  as  MnO.  A  small  quantity  of  Mn;Ojma 
be  also  present,  but  any  considerable  amount  renders  tl 
glass  opaque.  Also,  the  general  opinion  that  the  suboxii 
produces  a  rose  tint  is  not  supported  by  these  experiment 
in  which  0-1 — 0-3,  0-4—1-0,  1-5—5  0  parts  of  Mn  addt 
as  manganese  sulphate  give  respectively  pale  green,  yello 
with  grey  undertone,  and  amber  or  gold-yellow  Colorado 
To  find  the  effect  of  still  larger  quantities  of  MnO,  a  gla 
was  prepared  of  the  composition — 


5SiOa 
1BA 


\  MnO  :  Xa.,0, 


in  which  all  the  lime  was  displaced.  This  was  clear  brov 
in  colour,  transparent  in  thin  pieces,  and  opaque  in  thick 
layers.  As  there,  was  no  reason  to  suppose  that  niangai 
oxide  could  be  present,  the  coloration  produced  by  t 
suboxide  in  quantity  appears  to  be  brown.  In  view  of  1 
results,  the  author  rejects  the  usual  theories  on  the  il 
colorising  of  green-tinted  (iron)  glass  by  the  use 
manganese,  but  is  unable  to  offer  a  substitute.— R.  L.  J. 

PATENTS. 

Glass;  Manufacture  of  Sheet .    P.  T.  Sievert,  Dresd. 

Germany.     Eug.  Pat.  25,133,  Dec.  19,  1899. 

In  the  manufacture  of  sheet  glass  the  spreading  of  t 
liquid  glass  over  the  casting  table  is  usually  carried  out 
means  of  rollers.  The  inventor's  method  consists  in  givi 
the  table  a  shaking  motion  in  all  directions ;  moisten 
fibrous  material  forms  the  covering  of  the  table,  and 
cover  of  non-conducting  material  may  he  used  to  aid  io  t 
formation  of  the  sheet. — J.  W.  H. 

Glass  ;  Machines  for  Blowing .    P.  T.  Sievert,  Dresd' 

Germany.     Eng.  Pat.  18,449,  Oct.  16,  1900. 

A  machine  is  claimed  in  which  a  sheet  of  glass  is  forn 
as  described  in  the  preceding  abstract.  While  the  sheet 
glass  is  still  molten,  a  mould  plate  is  brought  down  upon 
when  the  disengaged  steam  from  the  moistened  fibrt 
cover  of  the  table,  or  compressed  air  or  steam  6uppl 
through  perforations  in  the  table,  blows  the  glass  into 
several  moulds  of  the  mould  plate,  cutters  fixed  to  the  ed; 
of  the  moulds  simultaneously  separating  the  articles  form' 
the  articles  are  then  shaken  out  of  the  mould  plate  I 
annealed.— J.  W.  H. 

Glass  ;  Pressing  or  Moulding  — -.      A.  Froyck,  Swed 
Eng.  Pat.  25,739,  Dec.  30,  1899. 

The  objects  are  formed  by  pressing  them  out  of  the  ws< 
mass  of  glass  against  a  soft  or  elastic  bedding.    Asb«:  I 
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..iiird,  charcoal,  and  clay  are  menlionod  as  suitable  materials 
n  the  bedding,  which  may,  however,  be  faced  with  thin 
heet  metal. — 1.  W.  H. 

"rlass;  Manufacture  of  Prism ,  and  Apparatus  for 

thai  Purpose.      V.  L.  O.  Wadsworth,  Alleghany,  U.S.A. 

!  rjg    Pat  17,686,  Oct.  5,  1900. 

I  be  glass  in  a  plastic  condition  is  first  rolled  out   into  a 

suitable   thickness,  and   then   pressed  by  mcaus  of 

i  ,  to  form  the  prismatic  ridges.     The  glass  obtained  is 

ree  from  strain,  and  mi;  be  cut  with  ordinary  glass-cutting 

Machinery  for  the  manufacture  is  described. 

.1    \V.  H. 

Hats-Blowing  Machines.     The  Automatic  Glass-Blowing 

I'atents  Syndicate.  Ltd.,  West    Bromwic'u.      From   H.  J. 

i\.lbnrii,  Toledo,   U.S.A.      Eng.   Pat.    16,617,  Sept.   18, 

1900. 

hi:  moulds  in  this   machine.  ;ifter  removal   of  the  article 

ude,  are  rocked  about  a  horizontal  spindle   into  a  water- 

ough  for    cooling,  and   returned  into    position    again   for 

iriher  service.       The  mould   itself   can  be    revolved  and 

opped  automatically  after  a  certain  number  of  revolutions  ; 

,e  blow-pipe  and  the  base  of  the   mould   arc  also  capable 

'  rotation  in  a  direction  opposite  to  that  of  the  mould. 

—J.  \Y.  II. 

lass- Blotting  Machines.  The  Automatic  (ilass  Blowing 
i'atents  Syndicate,  Ltd.,  West  Bromwieh.  From  \V.  h. 
Book,  Toledo,  I    S.A      Eng.  Pat.  16,623,  Sept.  18,  1900. 

HI  invention  relates  to  glass-blowing  machines,  in  which 
le  blow-pipes  and  moulds  are  carried  in  a  circular  path, 
ie  operations  being  performed  during  the  circuit.  The 
oulds  are  opened  and  closed  during  their  travel  round  the 
achine  by  an  air  cylinder,  the  piston  valve  of  which  is 
mated  by  the  track  on  which  the  moulds  (on  tollers) 
!  are  also  described  for  controlling  the  action 
"the  blow-pipes,  regulating  the  air-supply,  &c, — J,  W.  H. 

IX.-BUILDING  MATEEIALS,  CLAYS, 
MORTARS  AND  CEMENTS. 

Tnrlars ;  Tests  of .     T.  Behrmann.     P.igaer  Ind.  Zeit. 

1900.  26,  233:  through  Chem.  Zeit.  Bep.  1900,  24, 
[104],  386. 

-  are  givea  of  measurements  of  crushing  stress 
Tried  out  at  intervals  during  a  period  of  two  years  on 
ortars  made  from  lime,  Roman  cement,  Portland  cement, 
id  various  mixtures  of  Roman  and  Portland  cements,  the 
st  cubes  being  kept  in  the  air  but  out  of  contact  with 
atcr.  In  all  cases  a  continuous  and  considerable  increase 
strength  took  place  throughont  the  whole  of  the  two 
-iuiilar  hardening  may  well  occur  in  mortars  in  the 
terior  of  structures. — T.  H.  P. 

•ortland  Cement .     F.  Ulzer.     Mitt,  des  k.k.   Techn. 

(iewerbe  Museums   in  Wien,  1900, 10,    [9.  10,  and  11] 
189—190. 

hk  following  table  shows  the  composition  of  a  limestone 
id  a  marl  suitable  for  the  manufacture  of  Portland  cement, 
id  also  the  (calculated)  composition  of  two  cements  made 
erefrom,  by  burning  them  together  in  the  proportions  : 
.]  56 -12  limestone  with  43- S7  marl ;  [II.]  65 "74  limestone 
ith  52- 14  marl  :— 


Limestone. 


Marl. 


Cement  I.    Cement  II. 


PI  r  I',  nt 

4SS 

3-37 

1-89 

nO None 

50-86 

gO  A  I  race 

k»lis A  trace 

>i ,       u-04 

>i 39-96 

«s  when  heated       40'C3 


Per  Cent. 

36-75 

3(1 

1142 

A  trace 

28-70 

1-25 

1-15 

U-04 

23-28 


Per  Cent. 

502 
8-51 

57*19 

0-81 
0-74 
005 


Per 
23 
5 
7 

02 
0 
0 

0 


Cent. 
•73 
13 
24 

•71 
64 
59 
02 


A  Perlmoos  Portland  cement  had  the  percentage-  com- 
position :— SiOj,  and  part  insoluble  in  HC1,  21-83;  Fi  0„ 
2-92;  UjOj,  7-31;  CaO,  58T.9;  CaS04,  4'86j  MgO, 
2-86j  loss  when  heated,   1-59.— R.  L.  J. 

Cement  Blocks;   Hollow   ,   for    Building    Put! 

Ingeniren,   Copenhagen,   1899,  325.      Proc.    Insl 
Eng.  1900,142,  [♦],  65. 

II. n  LOW  blocks  of  cement  instead  of  bricks  have  been  used 
for  building  purposes  at  various  places  in  Denmark.  The 
cioss  section  of  the  blocks  is  either  13',  x  131.  ins.  or 
9  x  I3i  ius.,  according  as  they  are  intended  for  13'  -in. 
or  9-in.  walls  ;  they  are  29|  ins.  long,  and  hollow  from  end 
to  end,  with  the  sides  about  2]  ins.  thick,  and  the  top  and 
bottom  about  !'■>  ins.  The  mixture  of  sand  and  (-low-set- 
ting cement  is  rammed  dry  in  moulds  in  the  usual  way; 
after  six  weeks'  hardening,  the  blocks  are  many  times 
stronger  than  needed  for  two-storey  houses,  whilst  after  a 
year's  hardening,  they  will  bear  about  2,000  lb.  per  sq.  in. 
of  the  wall's  horizontal  section.  A  large  block,  134  x  13'.  ins. 
cross  section,  weighs  15"  lb.  Corner  stones  and  other 
blocks  of  special  shape  are  moulded  separately,  and  are 
made  with  inlaid  strip  iron.  It  is  claimed  that  houses 
built  with  these  blocks  are  fit  for  occupation  immediately 
after  building,  and  that  the  inside  of  the  walls  requires 
neither  cleaning  nor  preparation,  but  is  ready  for  papering 
or  oil-painting  at  once. — A.  S. 

Plaster  of  Paris  ;  Heterminatior.  of  Underburnt  ami 
Overburnt  Portions  of .     L.  Perio. 

See  under  XXIIL,  page  156. 

PATENTS. 

Cement}   Manufacture    of  .       J.    C.    Gostliti",    .1.    II. 

Fraser,    and    R.    Booth,    London.      Eng.    Pat.    22,549, 
Nov.  11,  1899. 

The  slurry  from  which  the  cement  is  made  is  dried  and 
burnt  whilst  passing  through  a  short  inclined  roasting 
cylinder,  the  healing  flame  and  hot  gases  passing  in  the 
opposite  direction  ;  the  air  used  for  combustion  is  pre-heated 
by  being  made  to  pass  through  metal  pipes  or  boxes,  which 
come  into  direct  contact  with  the  recently  burnt  and  cooling 
cement.— J.  \V.  H. 

Stone,  Artificial,  and  Cement  for  Building,   Paring,  Rail- 
way  Sleepers,  and  other  Purposes,  3rc.  ;  Manujacture  of 

.     P.  Timofeeff,   St.  Petersburg.     Eng.  Pat.   25  734 

Dec.  30,  1899. 

Roi  ks  and  other  materials  are  powdered  and  mixed  in 
such  proportions  that  the  mass  may  be  fused  and  cast  into 
blocks  for  building  purposes,  The  blocks  are  cemented 
together  with  a  mixture  of  quicklime  with  5  to  15  per  cent, 
of  silicate  of  lime. — J.  W.  H. 

Stone,  Artificial,  §-c. ;  Process  for   Chemically  Agglome- 
rating Powdered  Materials  for  the  Manufacture  of . 

A.  Denaeyer,  Brussels.  Eng.  Pat.  4114,  "March  3,  1900. 
The  powdered  rocks  or  other  materials  are  mixed  with 
colloidal  silicate  of  lime  and  pressed  into  blocks. — J.  W.  H. 

Stone    Building   Blocks  ;  Manufacture  of  Artificial  . 

G.   E.   Gussow,   Hanover,  Germany.     Eng.  Pat.  13  491 
July  26,  1900. 

To  a  mixture,  in  about  equal  proportions,  of  clav  and 
siliceous  sinter,  a  small  amount  of  asbestos  fibre,  magnesite, 
or  bauxite,  and  some  finely  divided  organic  matter,  such  as 
peat  or  straw,  is  added  ;  after  intimate  mixture,  a  small 
amount  of  water  beiEg  used  to  form  a  paste,  the  mass  is 
moulded  into  blocks  and  burnt  in  a  britk  kiln.— J.  W.  II. 

Sandstones  ;  Hardening  Calcareous ,  by  Steam  Heating 

under  Pressure.      C.   Reusing,   Liehtenberg,    Gennanv 
Eng.  Pat.  18,860,  Oct.  22,  1900. 

For  bringing  about  certain  chemical  reactions  for  harden- 
ing sandstones,  &c.,  air  is  first  forced  into  the  hardening  or 
other  vessel  until  the  desired  pressure  is  reached,  and  steam 
then  admitted  ;  steam  alone  is  generally  used.— J,  \X.  II 
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Bricks ;  Manufaetu  -.    M.  F.  S 

.     Stafford.  85,  Jan.  4, 1900. 

A  i  38U    olaimed   for   producing  a  glared  brick,   bj 

first  placing  a  quantity  of  marl  in  a  die  or  mould,  then 
adding  finely  divided  clay,  subjecting  tbe  substances  to 
■-■ire.  and  then  removing  and  firing  them  in  a  kiln. 
again  applied  and  tiring  repeated.  But  the 
powdered  irlaze  may  be  applied  without  removing  the  marl 
and    day  front    the  die,   all    three    Bubstani  fired 

simultaneously .     .1   W.  11. 

Glass,    Metal,    Earthenware,    Porcelain,     fee.,     having    a 
ice  capable  of  Adhering  lo    Platter   or   < 

tor  Tablets  of .    J.H.Storey 

and  \V.  E.  McCalla,  both  of  Lancaster.  Eng.  Pat.  3611, 
Feb.  88,  1900. 

f  ;;las-.  metal,  or  earthenware  are  provided  with 
a  honeycombed  surface  on  the  aide  which  is  to  adhere  to 
plaster  or  cement,  by  tiring  after  having  applied.,  coating 
formed  of  enamel  or  similar  substance  mixed  with  com- 
bustible matter.— J.  W.  II. 

Parity  Roads;  Composition  for .     ('.  A.  C.  '  andem- 

beq  ranee.    Bng.  Pat  1915,  Jan.  30, 1900. 

AfiFB  vi  T  in  line  powder  is  intimately  mixed  with  a  solution 
of  rubber  prepared  with  a  volatile  solvent,  such  as  petro- 
leum spirit ;  the  mass  spread  over  dry  lime,  concrete,  or 
cement,  and  compressed  by  ramming  and  rolling,  forms  an 
efficient  paving. — J.  \V.  II. 

Burnina  Kilns  of  the  kind  known  as  "  Dutch  "  or  "  Scotch  " 
Kilns;  Method  of  ana   Means  for   Utilising  the  Waste 

Heat  generated    in    Brick   or    Tile   or     the    like . 

J.  W.  Briggs,   Barton-upon-Hutuber.      Eng.  Pat.  35S4, 
Feb.  23,  1900. 
Thk  kilns  are   so  arranged  with  flues   that  those  recently- 
filled  may  be  heated  by  hot  air  derived  from  those  cooling 
dowD.— J'.  W.  H. 

Fireproof  Coating  for  Walls,  Floors,  Are.     A.  Gabrielli, 

N  .vara,  Italy.     Eng.  Pat.  15,960,  Sept.  7,  1000. 

Thk  coating  consists  of  two  layers:  asbestos,  wood,  cork, 
cloth,  or  similar  material,  rendered  fireproof  and  perforated 
with  a  number  of  small  holes,  forming  the  first  layer  ;  a  paint, 
the  solid  ingredients  of  which  on  being  heated  generate  a  gas 
"  antai:<  ti i -t i. ■  to  combustion,"  is  then  applied  to  form  the 
second  layer.  Calcium  and  lead  carbonates  are  mentioned 
as  suitable  substances.  The  coating  is  especially  suited  for 
covering  the  metal  flooring  and  walls  of  the  cabins  of  ships. 

—J.  \V.  II. 

Wood  [Fireproofing]    and  other   Combustible  Substances  .■ 

The  Treatment  of ,  to   render  them  Fireproof,  and 

for  other  Purposes.  H.  II.  Lake,  London.  From  The 
American  Wood  Fireproofing  Company,  Ltd.  Eng. 
Pat.  8262,  Feb.  19,  1900. 

A  sample  of  the  timber  to  be  fireprool'ed  is  tirst  tested  to 
determine  tbe  moisture  it  is  capable  of  absorbing,  by  beat- 
ins  to  about  110"  F.  in  a  tank  in  which  a  vacuum  is  main- 
tamed,  then  filling  the  tank  with  water,  and  after  a  lime 
applying  a  pressure  of  from  100  to  150  lb.  per.  sip  in.  If 
the  proportion  of  water  absorbed,  should  not  prove  sal. 
tory,  the  wood  is  then  steamed.     In  conducting   the   a 

--,  the  wood  is  subjected  to  a  vacuum  in  the  tank,  and 
ammonia  is  admitted,  and  "after  a  time  tbe  vacuum  is 
broken  by  drawing  air  through  the  water  containing 
ammonia  and  having  a  temperature  of  about  130  F.,  thus 
charging  the  inrushing  air  with  both  moisture  and  ammonia." 
The  temperature  of  the  tank  is  then  slowly  raised  to  120 
Ho    P.  at  atmospheric  pressure,  and,  when  shown  by   the 

,  steam  is  introduced,  and 
before  using  the  impregnating  solution,  a  vacuum  is  again 
made.      The   impregi  tains   ammonium 

sulphate  and  phosphate,  and  also,  preferably,  smaller  pro- 
portions of  sodium  borate,  phosphate,  ad  sulphate,  and 
free  ammonia.  A  casein  solution,  made  by  dissolving  in 
water,  casein  and  borax,  is  then  added,  sufficient  to  cause 
cloudiness,     A  small  proportion  of  an  oil  emi 


a  mixture   of  cotton-seed  oil  with   lard,  is   preferablv  ul: 
added.    Tbe  use  also  of  a  potash  soap  is  claimed.    Whi 
the  solution  is  introduced,  pressure  as  before  described 
applied  for  many  hours.    After  drying,  the  wood  is 
in  the  vacuous  tank  to  the  action  of  formaldehyde  c 
renders  the  casein  insoluble;  or   of  carbonic  acid  or  otln 
acid  gas,  which  coagulates    the  casein,  thus  "sealing™  t: 
salts  introduced  within  the  substance  of  the  wood. — I     s 

Wood  Fire-proof  ami    Hot-proof ;    Improved  Process  <n 

Preparation    for    Rendering    .       G.    F.     i 

Houlognc-sur-Seine,  France.     Eng.  Pat.  19,515. 
1900. 

Abodt  6  parts  of  boric   acid,   10   parts   of  borax,  and 
parts  of  ammonium  sulphate  are  dissolved  in  hut  -,\ 
the  solution  is   used  while    hot   in  any  convenient  way 
impregnate  the  wood  which  is  to  be  rendered  proof  again 
burning  and  rot. — B.  S. 

Furnaces  far  the  Treatment  of  Lime,  Cement,  Dole 

the  like .     E.  Gobbe.     Eng.  Pat.  552, 

See  under  I.,  page  105. 

X.-METALLUKGY. 

Calcium    Carbide;    Reductions   effected   by   .     1 

Kiigelgen.     Chem.  Zeit.  1900,  24,  [97],  1060—1061, 

The  author  confirms,  in  the  main,  the   results   of  N'eumii 
(this  Journal,  1901,  46),  but  points  out  that  calcium 
had  already  been  shown  to  reduce  other  metallic  compoun 
(this  Journal,  1899,  1061  ;   1900,  475).     From  his 
mints  he   concludes  that  the  gas   produced  is  not  oarb 
monoxide,  as  Neumann  asserts,  but  carbon  dioxide,  ami 
gives  the  following  formula  as  representing  the  pr 
the  reduction  of  metallic  oxides — 

5M./0  +  CaC2  =  CaO  +  5MS'  +  2CO, 

instead  of  that  given  by  Neumann  — 

3Ma'0  +  Cat'.  =  CaO  +  nil,'  +  it'll. 

He  states  that  the  yields  of  metal  obtained,  agrc- 
formula,  and  concludes   that  Neumann   must    i 
large  excess  of  carbide  in  his  experiments,  in  which    ■ 
carbon  monoxide   can    be   detected    in   addition  to  carl 
dioxide  in  the  liberated  gases. — C.  A.  M. 

Pig-iron ;   Irregular    Distribution    of    Sulphur   in   — 
R.  Boiling,     j.  Amer.  Chem.  Soc.  1900,  22,  798 

To    test   the   distribution   of    sulphur    in    cast-iron,   1- 
samples  were  collected   at  intervals  from   the  ruun 
a   cast  was  being   made,  and  when    10  lb.  had  thus  \< 
collected  the  metal  was  run  into  a  sand   mould  aboil 
long.     After  cooling,  the  bar  was  drilled  transvei 
eight  points  at  regular  intervals  of   l|  in.     These  sampl 
taken   iu   succession,  commencing   at    the  top  of 
and    proceeding   downwards,    showed    the    following    p 
centages   of  sulphur   respectively : — 0- 036,  0-036 
0036,  0-036,  0032,  0-030,0-023.     Il   will  be  seen  tl 
the  difference  between  the  upper  and  lower  surface 
to   0-013.     Hence,   to   obtain  a  true   representative 
for  sulphur,  the   bar  should  be   drilled   through  from 
to  bottom,  and  the  drillings  should  then  be  well  mil 

— W.  G.  M 

Iron  ;   Determination   of  ,  in    Magnetite   Ores  bij 

Specific    Gravitg    Test.      J.    W.    Richards.     J.   Ai< 
Chem.  Soc.  1900,  22,  797—798. 

In   the  many  cases  of  ores  which  arc  simply   mi 
magnetite    and    quartz,    a    specific  gravity  test    may    ' 
accurate  as  an  analysis.    Samples  of  from  1  to  50  lb.  in  « 
should   he    tested,  according   to    the    nature   of  tin 
available.     The  results  should  be  accurate  to  0- 1,  j 
0  to  from    0-02  to  003   per   cent,  which   is   eqi 
to  a  maximum  error  of  1  to  3  per  cent,  on  tin 
The    following    table    gives    the   percentage   ol 
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n,  and  Sit)..')  corresponding  to  various  specific  gravities, 
■,ih  of   the  magnetite  and   silica  used   being 
-  and  B*66  respectively  : — 


r.  ". 


oo 
vt 

■ 
II 

69 
83 

110 
13*4 

I..  -J 
16*6 
WO 

10'J 

23-5 

S4-S 

33  "2 
345 

11-4 

U  s 
H'2 

17-0 
483 


S.O.. 

7o 

7o 

286 

w« 

2-C.7 

97*3 

3*69 

;'.:> 

2-71 

M'S 

■.'7.1 

93-1 

2'7.r. 

»r  7 

2  '77 

■    90S 

2  70 

B9*0 

2  M 

2-S3 

86-i 

2-a? 

M-8 

3*87 

88*4 

g.gQ 

82  "0 

3*93 

80-7 

9*84 

79-3 

8-98 

-,:■:> 

2-98 

3-00 

75-2 

3-03 

78-8 

3-05 

3-07 

71-0 

3-09 

69ti 

3-12 

3*14 

S-I7 

85-5 

320 

•    84*1 

3-22 

'■■:•: 

3*25 

«rs 

3 '27 

60-0 

3-30 

|     58-6 

3-33 

.-.7-2 

3*38 

•     6.V* 

3-39 

.Ml 

s**a 

1     53-0 

345 

:,i'7 

S-48 

60-3 

J-51      i 

iv.      PejO* 


7„ 
37 
SS 
39 
40 
41 
42 
43 
44 
15 

k; 

t7 
48 
49 

.Ml 
51 
52 

.-,:; 
51 
55 
56 
.-.7 
:,s 
59 
80 
61 
82 
83 
•  it 
69 
.•.i; 
67 


70 

71 

:■• 

72' I 


% 
nro 

:.:■! 
53*8 
55*3 
56-0 
.-,s-0 
59*4 
Hi's 
112- 1 
83*6 
34-9 
60-8 
87*7 
69*1 
70-5 
71-8 

73*a 

74*8 

76-0 
77-1 
;s  s 
80*1 
81-5 
B2-9 
srj 
So-« 
87-0 
88'4 
yrs 

»ra 

93*8 
94-0 
96*3 
98*7 

980 
99-4 
100-0 


SiOj.     Sp.  Or. 


7o 

19  0 
47*6 

462 
44-8 
43*4 
12 '0 
hi  6 
39*2 
37".' 
36-5 
35-1 
33*7 
33*3 
30*9 
39*8 
28*2 
26-8 
25-4 
il'li 
23*6 
21-2 
19-9 
18-5 
17-1 
15-8 
111 
130 
11*6 
10-2 
8-8 
7-1 

c-o 

1-7 
3-4 
2-0 
0-6 

o-o 


7o 
3*84 
3-57 
3-60 

3*67 

3-70 
:;'7l 

:'77 
.'(■si 
3*85 
3-89 
:i  93 

'.''.'7 
401 
4-11.-. 
l-ll-.l 
f  13 
4-17 
4-22 
4*28 
4*31 
4-30 
4- 11 
II''. 
451 
4*58 
i.;i 
t-66 
4'72 
1'7S 

4-90 
4'96 
.-,'112 
5*09 
6*16 
.vis 


— W.  G.  M. 

and    Wrought  Iron  ;  Influence    of  Copper  in    Re- 

rros%on  of  Soft .     F.  H.  Williams.     Eng. 

1  Mining  ,1.  19no;70,"[23],667. 

author   refers   to  a  recent  communication  by  H.   M- 

(this  Journal,  1900,905)  on  the  relative  corrosion  of 

iht  iron,  soft  steel,  and  nickel  steel,  and  then  describes 

iments   he    made    as    to   the   influence   of  copper  in 

ling  corrosion.     In  one  set   of  tests,  four  samples  of 

»ere  examined:   A,  an  ordinary  soft  Bessemer  steel; 

and    1)  soft   Bessemer  steels  containing  respectively 

.0- 145,  and  0-263  per  cent,  of  copper.     In  a  second 

tests,  there  were  examined  one  soft  steel  and  four 

es  of  wrought  iron,  one  of  which  contained  0-393  per 

per.     Small  pieces  of  each  were  cut  and  filed 

same  dimensions,   weighed,  and  suspended  from  a 

I .  so  that  all  could  be  dipped  simultaneously  into  water 

ien  left  to  hang  iu  the   air  till  dry.     This   treatment 

peated  for  about  a  month,  and  then,  when  the  oxide 

•1    had   a   tendency   to    scale     off,    the    pieces    were 

laghly  cleaned    and   again    weighed.      The   following 

•  wen  obtained  : — 

Loss  from  Atmospheric  Corrosion.        Loss 

Per  Cent. 

Bessemer  steel 1-85 

I.    „  „  „       0-078 percent.  Cu 0  89 

0-145        „       Cu  0-75 

»  ,,       0-263        „       Cn  0-74 

Wt  Bessemer  steel 165 

>V  rooght  iron.  1  o*76 

»     *  0-80 

••      *  0-87 

.,     4  (0-393  per  rent.  Cu) 0-53 

ippear  to  indicate  a  solution   of  the  problem 
■.king   soft    Bessemer   steel   as    capable   of    resisting 
wrought   iron,  and  the  author  states  that  the 
action  of  the  requisite  small  amount  of   copper  into 
There  it  is  not  already  present  in  sufficient  quantity, 
ly  effected  by  the  use  of  copper-bearing  iron 
he  blast  furnace.— A.  S, 


AUoys  of  Iron  and  Nickel,  lludeloff.  Verliandl.  dc-.  \  .  i,n.- 
zur  Befiirdernng  des  (iewerbefleisses,  Sitzungsher.  1900, 
38.  l'roc.  Inst.  Civil  Eug.  1900, 142,  [4J,  42. 
Statements  have  already  been  issued  by  the  committee  on 
iron-nickel  alloys  appointed  by  the  "  V.  rein  zur  Befor- 
derung  des  ( o-weilietleiss.s"  (see  this  Journal,  1894,955] 
1896,905;  1899,48).  It  was  found  that  in  the  preparation 
of  ingots,  the  best  results  were  obtained  by  adding  20  grm~. 
of  aluminium  in  the  ease  of  alloys  rich  in  iron,  and  10  grins. 
of  maguesium  with  alloys  rich  in  nickel,  in  both  cases,  to 
•Jo  kilos,  of  the  material. 

The  present  communication  deals  with  the  effect  of 
carbon  on  nickel  alloys.  The  tine-grained  structure  of 
iron  free  from  nickel  is  transformed  by  the  addition  of 
carbon  into  a  radiated  crystalline  appearance,  whilst  the 
addition  of  3  per  cent,  of  nickel  caused  the  carbon  to 
separate  out  in  the  form  of  graphite.  In  a  series  of  tests,  the 
proportion  of  carbon  was  kept  constant,  and  the  quantity  of 
nickel  varied  from  0-3  to  60  percent.  With  from  0  3  to  0-5 
per  cent,  of  carbon,  the  pure  iron  showed  the  lowest,  and 
the  3  per  cent,  nickel  the  highest  elastic  limit  and  yield 
point,  whilst  the  tensile  strength  and  shearing  strength  were 
greatest  for  the  alloy  containing  60  per  cent,  of  nickel. 
When  the  amount  of  carbon  was  greater  than  0-5  per  cent. 
the  3  per  cent,  nickel  alloy  was  superior  in  all  respects  to  the 
60  per  eeot.  alloy. — A.  S. 

Tinned-Iron  ■   The  Rusting  of .     E.  Ulzer.     Mitt,  des 

k.  k.  Techn.  Gcwerbe-Museums  in  Wien,  1900,  10,  [9, 
10,  and  11],  203. 

The  author's  experiments  confirm  the  general  view  that 
tinned-iron  goods  rust  owing  to  the  presence  of  minute 
crevices  in  the  surface  of  the  iron-plate,  which  are  not 
effectiudly  sealed  by  the  molten  tin  in  the  process  of  dipping. 
( )xidation  begins  at  these  points,  and  rusting  extends  under 
the  tin  coating,  causing  it  to  separate. — R.  L.  J. 

Gold;  Grollet's  Method  for  the  Recovery  of .    Griveau. 

Oesterr.  Zeit.  Berg-llutt.  48,  567.     Chem.  Centr.  1900,  2, 
[24],  1217. 

It  is  stated  that  by  this  process,  which  is  being  worked  at 
Harrleur,  France,  the  gold  can  be  recovered  from  ores  and 
by-products,  which  contain  the  metal  in  the  free  state,  or 
combined  with  .sulphur,  arsenic  sulphide,  antimony  sulphide, 
&c.  The  method  consists  in  subjecting  the  material  to  the 
simultaneous  action  of  chlorine  and  bromine,  treating  the 
solution  of  chloride  and  bromide  of  gold  with  sulphur 
dioxide  for  the  removal  of  excess  of  the  halogens,  and 
precipitating  the  gold  by  sulphuretted  hydrogen.  As  an 
example  it  is  claimed  that  one  ton  of  ore  treated  with  14 
kilos,  of  sulphuric  acid,  12  kilos,  of  chloride  of  lime,  and 
0-1  kilo,  of  bromine,  yielded,  after  four  hours'  action  in  a 
revolving  barrel,  86  "21  per  cent,  of  gold  ;  after  eight  hours, 
89-66  per  cent.;  and  after  12  hours,  93-11  per  cent,  of 
gold.— A.  S. 

Cyanide  Tailings;  Treatment  of .     H.  M.  Crowther. 

Eng.  and  -Mining  J.  19(10,  70,  [25],  732. 

Tailings  from  cyanide  treatment  usually  contain  tco  small 
a  quantity  of  gold  to  allow  of  a  profitable  re-treatment  by  a 
ehemical  process.  The  author  points  out,  however,  that  the 
limited  amount  of  wash  water  used  in  the  cyanide  process 
does  not  completely  displace  the  solution  in  the  charge  of 
ore,  and  thus,  in  general,  the  tailings  contain  at  least  \  lb.  of 
cyanide  and  a  somewhat  larger  quantity  of  free  alkali — caustic 
soda  or  lime — per  ton  ;  and,  on  subsequent  exposure  to  air 
and  sunlight  in  the  dump,  it  is  stated  that  the  cyanide  acquires 
greater  activity  and  effects  solution  of  the  gold  present, 
so  long  as  the  mass  remains  alkaline.  After  sufficient 
exposure,  these  dissolved  values  may  be  recovered  in 
solution  by  a  simple  washing  with  water.  The  author  made 
some  tests  on  tailings  from  the  immense  dumps  at  Mercur, 
Utah,  which  had  been  exposed  to  the  weather  from  three 
months  to  one  year.  The  tailings,  as  they  came  from  the 
mill,  contained  about  0-4  lb.  of  cyanide,  00  lb.  of  caustic 
soda,  and  8  c.  per  ton  in  dissolved  gold,  with  a  moisture 
content  of  20  per  cent.,  and  an  average  assay  value  of 
about  1  dol.  in  gold.     In  six  tests,  the  average  amount  of 
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water  present  was  13-  2  per  sent,  and  of  gold,  1"05  dole. 
per  ton.     By  amply  peroolatiDg   \  ton  of  water  through 
,  ton  of  tailing*,  an  average  extraction  of  53-3  per  cent. 
of  the  total  gold  value  »;i-  obtained. 

In  order  that  the  chemical  condition  of  the  tail 
the  time  of  placing  on  the  damp,  be  such  that  th<  otherwise 
lined   in   them    is   preserved   for  the 
Ion-  period,  the  author  recommmends  that  the 

final  wash-water  contain  sufficient  caustic  alkali  to  leave 
lo  several  pounds  of  tree  alkali  per  ton  of  tailings 
in  the  associated  moisture  which  adheres  to  them. — A.S. 

Silver;  Union  of ,with  Oxygen.    Berfhelot. 

mptes  Rend.  131,  >'■]•  1159-1107. 
Sri  iki:  combines  very  slowly  with  oxygen  (whether  heated 
with  it  at  atmospheric  pressure  or  with  air)  at  a  tempera- 
ture of  200  C,  and  the  rate  of  combination  increases, 
Ihe  temperature  rises,  op  to  500 — 550°  C  The 
le  formed,  and  persisting  after  cooling,  is 
always  very  small,  and  appears  to  be  about  the  same 
whether  oxygen  or  air  be  used  ;  the  presence  of  moisture, 
or  of  a  substance  capable  of  combining  with  the  silver 
oxide  (such  as  glass),  tends  to  increase  the  amount  of 
oxide  formed.  At  the  same  time,  a  portion  of  the  silver 
much  greater  than  that  oxidised,  suffers  disaggregation, 
and  forms  a  sort  of  woolly  powder,  as  though  there  had 
existed  a  state  of  mobile  equilibrium,  similar  to  that  between 
a  liquid  and  its  vapour  in  a  confined  space.  That  this  is 
not  an  effect  of  heat  is  shown  by  the  fact  that  no  such 
alteration  of  the  silver  occurs  when  it  is  heated  in  nitrogen, 

m  dioxide,  or  water  vapour. — J.  T.  D. 

Siht  r  and  Hydroqen.     Berthelot.     Comptes  Rend.  131, 
16];  1169—1170. 

Silver,  heated   in   sealed   tubes,   to    oOO0 — 550     C.   with 
hv.lrogen,  undergoes   to  a   slight   extent  the   same  sort  of 
change  as  in  oxygen  or  carbon  monoxide.     This  is  possibly 
due  to  the  formation  and  decomposition  of  a  hydride — a 
•supposition  which  would   also  explain  the  slight  apparent 
permeability  of  silver  to  hydrogen,  which  certain  of  the 
author's  experiments  have  established.     The  possible  for- 
mation   and    decomposition    of    such    compounds    has    an 
important   hearing  on  the  explanation   of  many  chemical 
inns    (inflammation    of    hydrogen    gas     by    platinum, 
effect  of  traces  of  water  in  determining  reactions,  kt.),  and 
the  author  is   pursuing  his  experiments   with  other  metals 
sides  silver. — J.  T.  1). 

er  and  Carbon  Monoxide,  lierthelot.  Comptes  ltend. 
131,  [26],  1167—1169. 
When  silver  is  heated  in  carbon  monoxide  at  550  C.  (and 
to  a  less  extent  at  lower  temperatures  down  to  300°  C),  it 
becomes  partially  converted  into  a  woolly  powder,  as  when 
heated  in  oxygen.  At  the  same  time  small  quantities  of  a 
black  deposit  are  formed  locally,  and  when  the  silver  is 
di-solved  in  acid  a  flocculent  carbonaceous  residue  is  left. 
Carbon  dioxide,  corresponding  to  about  3  per  cent,  of  the 
original  volume  of  the  monoxide,  is  contained  in  the  gas 
after  the  operation.  The  author  suggests  that  a  silver 
carbonyl  is  formed  and  dissociated,  furnishing  in  the  first 
place  carbon  and  silver  oxide,  the  latter  of  which  then 
reacts  with  carbon  monoxide,  forming  carbon  dioxide  and 
-ilver.— J.  T.  D. 

Cupreous  Pyrites ;    Extraction  of  the   Copper  of  , 

i  'onvertiim    into    Chloride.      J.    Delplace.      Monit. 
,  14,  806—808. 
Thk  employment  of   pyrites  or  other  sulphide    ores   con- 
taining recoverable  quantities  of  copper  or  other  valuable 
ids,  has  now  become  a  general  rule  in  the  manufacture 
of  sulphuric  acid.      The  most  convenient  method  of  extract- 
ing these  metal-  from  the  roasted  ore  is  by  their  conversion 
'I'b  s  i-  effected  by  driving  off  the  sulphuric 
acid  and   Bulphur  trioxide    from  the  ferric  and    ferrous  sul- 
phate-, causing  the  acid  products  to  react  with  the  proper 
quantity  of  sodium  chloride  and  liberating  hydrochloric  acid 
and  chlorine,  which  then  convert  the  copper  or  other  metals 
into  soluble  chlorides,  which  can  1.     washed  away  from   the 
oxides  of  iron.     Naturally,  thi-  reaction  is  mainly  dependent 


on  the  temperature  employed.  The  author  has  designee 
furnace  which  works  continuously  in  a  very  simple  inatm 
The  mixture  is  fed  in  at  the  top  and  falls  on  to  a  series 
shelves  ;  as  it  travels  it  reaches  a  maximum  temperature 
conducting  the  flames  horizontally  in  a  closed  space  betwi 
the  second  and  third  shelf;  the  gases  of  combustion 
then  caused  to  heat  the  sides  of  the  upper  parts  of 
furnace  where  the  conversion  into  chloride  coinmem 
The  advantages  of  this  furnace  are  that  the  stoking  is  k 
constant  and  there  is  no  necessity  to  intensify  or  modcr 
the  heat  at  certain  stages  j  moreover,  the  mineral  is  k 
all  the  time  in  a  chlorinating  atmosphere. — J.  F.  B. 

rijrilic  Smelting  and  Hot  Wast.     S.  K.  Bretherton. 

Eng.  and  Mining  J.  1900,  70,  [26],  760. 

The  author  enumerates  the  advantages  of  pyritic  smelt 
with   hot   blast,   over   ordinary    lead    smelting,   and    t 
discusses  the  question  of  the  automatic  heating  of  the  1 
by  the   waste  heat   of  the  furnace  and   furnace  produ 
Most  of  the   inventions  in  this  direction  are   based  on 
utilisation  of  the   heat    escaping  from    the    fumes  of 
furnace,  by  means  of  coils  of  pipes,  placed  at  some  distil 
above  the  feed   floor  of  the   furnace.     The  author  po  . 
out,  however,  that  if  a  furnace  be  properly  fed  and 
so  as  to  prevent  volatilisation  of  the  precious  metals,  tl 
should  be  very  little   heat  above  the  feed  floor.     Attcn 
have  also  been  made  to  utilise  the  waste  heat  of  the  mo  , 
slag,  but  the   methods   which  have   been    propose  i 
from   the  defect  that  the   fumes  from  the  slag  are  dri  , 
back  into  the  furnace  again,  with  the  result  that  an  imj 
blast   enters  the  furnace,  with   a  great  portion  of  the 
oxygen  already  removed.     The  author  claims   that  he 
solved   the  problem  of  heating  the  air  blast  to  a 
degree  to   prevent  chilling,  without  any  additional 
operation,  by  means  of  the  Bretherton  hot-blast  appnr 
(see  this  Journal,  1900,  .Jl  and  539).     It  is  stated  thai 
the   most  recent   arrangement  of    this  apparatus,  thei  i 
utilised  not   only  the  small  amount  of  heat   which  cm 
saved  practically,  above  the  feed  floor,  but  also  fb 
heat  from  a  large  enclosed  settler  for  the  matte.—  A.  S 

Rhodium  Alloy- .     Roessler.     Eng.  and  Mining  J.  19 
70,  [24],  696. 
The  author  states  that  rhodium  appears,  in  some 
have  been  confused  with  iridium.     Neither  of  these  ru  - 
forms  a  real  alloy  with  silver.     If  5  mgrms.  of  rlim 
fused   with   1   gnu.  of  silver,  melted   in  lead,  the 
resulting  from   cupellation  is  not  bright  as  with  -ilvcr  il 
dim  grey.     On  dissolving  the  grain  in  nitric  acid,  the    J 
film  disintegrates  and  separates  from  the  solutio 
form  of  glittering  scales,  which  consist  of  hexagonal 
of  pure  rhodium.     With  larger  proportions  of  rhodinn 
latter   is    afterwards    re-obtained   in  the   amorphoi 
Iridium  behaves  in  a  similar  manner.     Platinum  ap  r- 
to  form  a  compound  with  silver,  and   when   an  alloy  u 
taining  only  a  small  proportion  of  platinum  is  treated  111 
nitric  acid,  some  of  the  platinum  passes  into  solution  tb 
the  excess.     Also,  the  platinum  residue   is  found 
become  oxidised  and  soluble  in  hydrochloric  acid,    llli 
and  gold  appear  to  form  a  true   alloy,  which  dis 
aqua  regia   with  a  darker  colour  than  gold   aloe 
give.     The  author  also  prepared  alloys  of  rhodium 
bismuth,  tin,  and  antimony,  by  heating  the  metals  for  ui 
time   above    their   melting    points.      Bismuth    takes 
maximum  of  5  per  cent,  of  rhodium.     When  the  e 
bismuth  is   removed  by  cold  nitric  acid,  crystals  of 
remain  behind,   which   are   themselves   soluble   in   b 
nitric  acid. — A.  S. 

Crude  Zinc;    Theory  of  the  Method  for  removing 
from  - — -.     E.  Hcyn.    Berg-  u.  Huttenm.  Zeit.  59 
'through  Cbem.  Zeit.  Kep.  1900,  24,  [104],  381. 
Zixc   and   lead,   when    melted    together,   form   two 
layers,  the  composition  of  which   varies  with  thi 
ature.     Thus  ot  600   C.   the  lower   layer  contains   1  V 
cent,  of  zinc  and  85  of  lead,  while  in  the  upper  tl 
tions  of  zinc  and   had   an-   95  and   ."i   rcspectivel] 
I   temperature  falls  the  two   layers  approach   more  and 
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in  ly  to  pore  lead  and  pure  sine,  until  at  420°,  which  is 
in  above  the  melting  point,  the  upper  layer  contains  only 
enl  oi  lead  and  the  lower  onhj  6'S  per  cent,  of 
Bat,  bj  allowing  zinc  containing  l  per  cent,  of 
itandfor  a  time  at  a  temperature  of  120  ('.it  is 
to  reduoe  the  proportion  of  lead  to  1*5  per 
the  utmost  limit  of  purification  by  this  method.  In 
the  conditions  are  rather  more  complicated  owing 
nee  "!'  iron,  which  causes  the  formation  of  a 
ih  I  layer.     Till'. 

Solutions  of  Mixtures  e.f  Threi  Substances. 
G.  Hruni. 

See  under  \\I\ '.,  \>n<j>-  160. 

Hapid  Determination  of  Carbon  in  .    R.  Job 

and  C.  T.  Davies. 

See  under  XXlll.,  page  156. 

'         •  .-   Use  of ,  in  Gas  Engines. 

T.  W.  Richards. 

See  under  It.,  page  108. 

Bismuth;    Volumetric  Determination  of . 

G.  Frerichs. 

under  XXlll.,  page  156. 

.   Determination  of  Oxygen  in  Commercial . 

M.  Li 
under  XXlll., page  \"'~. 

PATENTS. 

Manufacture  of  Tool  .  and  the  Tool*   thcre- 

i  i.  [mray,  London.     From  J.  S.  Hay,  Homestead, 
-  A       Eng.  Pat.  13,360,  Jul)   23,  1900. 

;iting  self-hardening  steel    by  heating  it 

ire   between   1,050    and   1,150    C,  for   the 

of  providing  it  ivitli  greater  durability  and  enabling 

thstand  the  heal   of  cutting  as  a   tool,  according   to 

vitig   method: — The   steel,   of   approximately    the 

the  tool  or  projectile,  which  may  contain  manganese 

:  -ten  or  molybdenum  or  tin,  chromium,  nickel,  &e., 

.»  blted,  with  exclusion  of  air  by  placing  it  in  a   muffle  or 

'TJmjit   with  lime,  &c,  to  about  1,110   C,  for  a  period 

1 1>  long  to  get  uniformly  heated,  and  is  allowed  to 

-  plunged    into   an  oil  hath.     It  is    then  tempered, 

I,  and  ground. — A.  W. 

Process  of  Puddling .     J.  P.  Roe,  Pottstown, 

U.S.A.     Eng.  Pat.  18,425,  Oct.  16,  1900. 

if  molten  cast  iron  and  cinder  is  made 

ackwarda    and  forwards  in   the  presence   of   hot 

I  the  flow  arrested  abruptly  before  each  change  of 

until  the  "  iron  comes  to  nature,"  the  operation 

until  the  particles  of  purified  iron  are  "  com- 

md  solidified  in  a  mass."     This  is  accomplished  on 

suitably  mounted  on  trunions,  with   walls,  roof, 

imney  and  discharge  door  at  both  ends,  the  whole 

-  illa'ed   by   any    suitable    mechanism.      The    hot 

;  lied  through  the  trunions  from  fire  chambers 

tc— A.  W. 

Silver  .-  Apparatus  for  Precipitating ,  from 

So  Ktioas.     A.  James,  London.     Eng.  Fat.  3421, 
-l.iyoo. 

iratus   is  an  enamelled   iron  vessel    containing    a 
inmeiits.  each   fitted   with  means   of  inflow 
hj  partition  walls  and    false  bottoms,  so   that   | 
up  through  the  precipitating  agent   in   ; 
apartment     and   oveiflows   down    spaces   between   ' 
he  bottom  of  each  in  turn.     The  interior   of  the 
be  completely  enamelled  or  only  partially  so, 
the    parts    which   come    into    contact    with     the   ! 
_  metal  or  aged.     (This  Journal,  1900,  541.) 

—A.  \V. 


Tin  Plate }   Manufacture  of ,  and  Apparatus  there- 
for,   (i.lmray,  London.    IV W.  II   Rogers,  Wheeling, 

and  J.  A.  Beaver,  Bellefonte,  both  in  I  .S.A.     Eng.  Pat, 
1221,  Jan.  19,  1900. 

(1)  Is-  the  rolling  of  the  bars  into  black  plate,  the  com- 
bination is  claimed  of  a  roughing  train  and  a  finishing 
train  of  rolls,  a  heated  car  for  transferring  the  pi  I 
between  them,  and  a  heating  furnace  into  which  the  ear  is 
run  if  necossarv ,  the  plates  being  piled  on  a  bed  of  coke  in 
the  car,  to  which  an  air-blast  is  admitted,  whereby  they 
arc  kept  at  a  cherry-red  heat  and  protected  from  oxidation. 

(2)  The  combination  of  a  finishing  train,  a  carrier  to 
receive  the  packs,  which  consists  of  an  endless  chain  con- 
veyor, and  a  re-heating  furnace,  through  which  the  carrier 
passes  with  the  packs  over  a  body  of  hot  coke.  (3)  The 
apparatus  for  cleaning,  oiling,  and  tinning  the  plates.  The 
cleaning  apparatus  consists  of  a  drum  horizontally  revolving 
on  a  central  shaft,  to  which  is  fixed  radial  arms  with  vanes 
or  win^s  so  arranged  as  to  form  the  interior  of  the  drum 
into  segmental  chambers  or  compartments.  The  lower 
half  is  enclosed  in  a  semi-cylindrical  vessel.  As  the  drum 
slowly  revolves,  the  sheets  arc  fed  into  the  upper  compart- 
ments, supplied  with  an  abrading  powder,  so  that,  by 
rubbing  one  over  the  other  with  the  powder  while  travelling 
down  and  up  again,  they  are  cleared  of  loose  scale.  The 
oiling  apparatus  is  of  similar  construction,  but  the  lower 
half  of  the  drum  dips  into  oil  contained  in  the  outer  vessel, 
the  remainder  of  the  scale  being  hereby  rubbed  off.  The 
plates  ar-.'  passed  from  this  to  a  similar  rotary  tinning 
apparatus,  with  suitable  gearing  for  rotation,  wherein  they 
rapidly  receive  their  first  coating.  (4)  Tho  process  of 
rolling  the  plates,  pressing  the  pack  of  plates  by  a  hydraulic 
press,  aid  shearing  into  the  right  lengths  previous  to 
placing  in  the  cleaner.  (5)  The  method  of  cleaning  the 
plates  by  nibbing  them  together  with  an  abrading  material, 
such  as  magnetic  oxide,  emery.  &c.  in  the  manner  de- 
scribed. (6)  and  (7) 
In  the  second  and 
final  coatings  of  tin, 
the  pot  of  molten 
tin  with  rollers  ar- 
ranged side  by  side 
within  the  pot,  rub- 
bers above  and  below 
in  line  with  their 
passes,  and  a  spring- 
-u]. ported  tray  below 
the  rollers  for  re- 
ceiving the  sheets 
and  lifting  them  up 
to  the  rollers  again 
for  withdrawal  after 
they  are  released 
from  the  downward 
bite.  Also,  the  final 
grease  pot  provided 
with  rollers  near  the 
top,  and  with  a  pump 
arranged  to  raise 
molten  tin  from  under 
the  grease,  in  the 
lower  part  of  the  pot, 
and  pour  it  over  the 
rollers,  if  desired,  to 
remedy  any  imperfec- 
tion in  a  sheet  during  the  greasing  operation. 

The  accompanying  drawing  illustrates  this  part  of  the 
apparatus.  The  valves  of  the  pump  are  ball  valves,  not 
affected  by  molten  tin,  and  the  metal  is  returned  to  the 
rollers  through  the  spout  indicated. — A.  W. 

Sulphide  Ores   containing   Lead  and   Zinc  ;    Treatment  of 

Mixed  - .     G.    E.   Davis  and-  A.   R.   Davis,  both  of 

Manchester.     Fog.  Pat.  2u89,  Feb.  1,  19oo. 

The  following  operations  are  claimed  in  combination  as  the 
process  for  treating  tha  mixed  sulphide  ores.  Dissolving 
the  ores  in  hydrochloric  acid  ;  saturating  any  residual  free 
aeid  in  the  liquor  therefrom  with  oxide  of  zinc  :  oxidising 
any  iron   therein   to    the  ferric  state ;  precipitating   ferric 
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hvdrate  with  oxide  of  zinc :  precipitating  silver  from  the 
solution  as  iodide  by  the  Claudet  process;  removing  the 
lead  by  means  of  oxide  of  sine  and  carbonic  acid  gas  (this 
Journal,  1901, 47) ;  concentrating  the  residual  solution  of   i 

chloride  of  zinc,  for  use  as  such,  or  precipitating  the  line 
therefrom  for  use  as  oxide;  the  treatment  of  the  residue 
from  the  tirst  operation  with  acid  by  dissolving  out  the 
lead  chloride  therein  with  hot  water  and  recovering  it  as 
such  or  as  carbonate,  extracting  the  silver  with  ammonia  or 
thiosulphate  of  sodium,  re-roasting  the  residue  to  convert 
the  remaining  zinc  sulphide  into  oxide,  which  is  then  used 
for  saturating  the  free  acid  in  the  original  solution  from  the 
tirst  ore  treatment  ;  and  finally  utilising  the  sulphuretted 
hydrogen,  evolved  daring  the  dissolving  of  the  ore,  for 
vitriol  making  or  sulphur  recovery  b\  Claus's  method. 

The  modification  of  this  process  is  also   claimed   which 
oon&u  viug  about  three-fourths  of  the  sulphide  of 

the  ore  in  hvdrochloric  acid,  the  lead  sulphide  being  more 
readily  attacked  than  the  zinc,  and  of  roasting  the  remaining 
one-fourth  into  a  crude  oxide  of  zinc,  which  may  be  used 
for  the  purpose  of  saturating  the  free  acid  already 
mentioned. — A.  \V. 

Sulphide  Ores  [Zinc,  Lead]  :    Treatment  of  Complex 

H.  1".  Kirkpatrick-Picard,  London.  Eng.  Fat.  2151, 
Feb.  2,  1900. 
\m  finely-ground  ore  is  roasted  into  the  form  of  oxides, 
with  a  minimum  amount  of  sulphates,  by  mixing  in  a  little 
coal  slack  at  the  end  of  the  tirst  roasting ;  it  is  then  mixed 
with  charcoal  or  carbonaceous  material,  together  with  a 
bindin-  agent,  and  the  zinc  distilled  off,  the  lead  being 
also  reduced  and  left  in  the  residual  carbon  sponge.  The 
roasted  ore  may  be  mixed  with  a  suitable  carbonaceous 
material  which  will  itself  coke  into  coherent  masses  or  into 
briquettes,  to  be  afterwards  treated  in  a  distilling  furnace. 

—A.  W. 

Aluminium  or  its  Alloys ;  Coaling  of .     H.H.Lake, 

London.  From  A.  G.  Betts,  LaL.smgburgh,  T'.S.A. 
Eng.  Pat.  20,142,  Nov.  8,  1900. 
The  surface  of  the  aluminium  or  other  metal  to  be  coated 
is  treated  with  a  fused  salt  of  the  coating  metal,  whereby 
the  film  of  alumina  is  removed  and  perfect  contact  of  the 
metals  obtained.  The  coating  may  be  effected  by  sprinkling 
a  layer  of  a  dry  fusible  salt,  such  as,  for  instance,  cuprous 
chloride,  on  the  aluminium  surface,  and  heating  the  whole 
nntil  the  coating  is  evenly  deposited,  or  by  dipping  the 
mc-til  into  the  fused  salt,  &c.  The  coating  can  be  re- 
inforced by  the  electro-deposition  of  a  further  quantity  of 
metal,  which  becomes  firmly  adherent.  Extra  claims  are 
made  for  a  body  of  aluminium  having  a  finely  adherent 
copper  coating  chemically  deposited  as  described,  and  for 
the  BSme  result  with  a  subsequent  coating  of  metal  electro- 
deposited  on  the  first  coating. — A.  W. 

XI.-ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURCY. 

(.4.)— ELECTRO-CHEMISTRY. 

Water ;   Electrolysis    of  ,    on    the    Large  Scale,      O. 

Schmidt.     Zcit's.  fur  Electrochem.   1900,  7,   [20],  295— 

298. 
The  author  describes  an  apparatus  for  the  electrolysis  of 
water  on  the  large  scale.  In  appearance  the  apparatus  is 
verv  much  like  a  filter-press.  It  consists  of  single  double- 
pole  iron  electrodes  arranged  in  scries.  Between  these 
are  placed  sheets  of  asbestos  cloth  in  order  to  prevent 
the  two  gases  from  mixing.  Rubber  solution  is  applied 
to  the  edges  of  the  cloths  for  insulation  and  to  keep  the 
press  tight  when  screwed  up.  The  electrolyte,  consisting 
of  a  solution  of  potassium  carbonate  (as  free  as  possible 
from  chlorides  and  sulphates,  since  these  would  cause 
corrosion  of  the  iron)  is  supplied  through  a  channel  at 
the  bottom  of  the  chambers  and  completely  fills  them. 
The  gases,  oxygen  and  hydrogen,  which  are  liberated  on 
electrolysis,  rise  to  the  top  of  the  chambers,  and  are  carried 
off  through  separate  channels  provided  in  the  top  corners 
of  the  plates.     The  evolution  of  the  gases  causes  a  circula- 


tion of  the  electrolyte,  and  since  the  apparatus  is  complete 
tilled  with  the  electrolyte,  a  collection  of  the  gases  in  tl 
ch  imbers  and  the  danger  of  mixing  is  thereby  avoided. 

The  K. Ml",  required  per  cell  is  about  2 '5  volts  inste. 
of  l'-it  according  to  Thomson's  theorem.  The  amper 
hour  yield  is  nearly  100  per  cent.,  and  in  pract 
kilowatt-hour  produces  168  litres  of  hydrogen  and  St  litr 
of  oxygen.  This  corresponds  to  about  54  per  cent,  of  tl 
theoretical  yield. 

\-  regards  the  purity  of  the  gases  obtained,  the  li 
generally  contains  about   1   per  cent,  of  oxygen,  and  t 
oxygen  about  2  per  cent,  of  hydrogen. 

If  the  gases  are  not  for  immediate  use  they  are  conduct 
to  gas  holders,  and  are  then  compressed  into  steel  cylinde: 
The  power  required  to  compress  the  gases  up  to  150  atn 
spheres  i-  about  5  per  cent,  of  that  required  for  th 
generation.  The  weight  of  the  cylinders  averages  ahc 
In  kilos,  per  cubic  metre  of  gas.  The  question  of  freig 
therefore,  becomes  a  serious  item  when  the  gases  have 
be  sent  any  distance. 

Electrolytic  gas  is  already  used  in  some  accumulal 
works  for  soldering  purposes. 

The  author  is  of  opinion  that  hydrogen,  if  burn 
modified  form    of   Welsbaeh    burner,  may  compete    « 
:i  .  tylene  as  an  illuniinant.     According  to  his  calculatin 
one  normal   candle  hour  costs  0  059  centime  in  th 
acetylene,  and  0*025  centime  in  the  case  of   the   hydro! 
light.      The  great   disadvantage  appears  to   be  tin    « 
of  the  steel  cylinders.     Compressed  hydrogen  sufficient 
produce  one  normal  candle  hour  weighs  about  seven  or  u 
times  as  much  as  the  equivalent  of  calcium  carbide. 

Originally  the  author  employed  hydrogen  burners  wh 
worked  with  hydrogen  under  very  low  pressure,  and  wh 
consumed  a  large  quantity  of  the  gas.  In  an  iinpro' 
burner  the  pressure  is  half  an  atmosphere,  giving  100  non 
candle  power  for  25  litres  of  hydrogen  per  hour.  If  I 
is  confirmed,  the  hydrogen  light  will  also  compete  n 
Nernst's  new  incandescent  lamp.  One  kilowatt-hoar  gi' 
in  the  case  of  the  Nernst  lamp,  666  candle-hours 
1'5  watts  per  candle),  and  in  the  ease  of  the  electrol 
hydrogen  apparatus,  168  litres  of  hydrogen  correspond 
to  672  candle-hours. 

For  ordinary  lighting  purposes  it  is  improbable  that 
method  of  lighting  will  come  into  general  use,  but  it  i 
with  advantage  be  used  in  electrolytic  works  where  1: 
Quantities  of  hydrogen  are  generated. — J.  s. 

Bleaching    Apparatus  ;    Electrical   — — ,   of  Hunt    I 
Oettel.    F.   Oettel.      Zeits.   fur  Elektrochem.  1900, 
[21],  315—320. 
Two  modifications  aredescribed.     The  first  and  o 
of  electrolyser  consisted  of  a  rectangular  box  (mounted 
trunions  for  convenience  of  emptying  and  cleaning),  div  I 
into  the  required  number  of  cells  by  means  of  double- 
electrodes.     All  the  electrodes,  with  the  exception  of  > 
terminal    negative    electrode,   are    built    up    of    prep  1 
carbon  plates,  which   are  inserted  into  vertical  slots  c  a 
the  sides  of  the  box.     The  negative  electrode  cei 
lead  plate.     The  size  of  the  electrodes  in  any  apparati  I 
'     so  arranged  that  the  current  density  will  be  1 ,000  am]  • 
per  square  metre.     Each  of  the  intermed'a'e  electrodes 
on  a  low  non-conducting  diaphragm,  and  is  also  prolw  i 
above  the  level  of  the  electrolyte  by  a  similar  diaphragu  1 
that  the  whole  of  the  carbon  electrodes  are  suhi 
the  salt  solution.     The  silt  solution,  which  must  be 
possible  from  lime,  enters  the  cell  at  one  end  of  the  ele  )• 
lyser,  flows  into  the  second  cell  through  a  passage  prov  & 
near  the  bottom  of  the  diaphragm  separating  thes. 
thence  into  the  top  of  the  third  cell,  and  so  on. 

The   second  form  of    electrolyser    is    construct' 
series  of  cells  similar  to  the  above.     The  box  containin  •■' 
cells,  however,  is  placed  inside  a  larger  box.  and  no  p 
-ion  is  made  for  the  flow  of  the  electrolyte  through  eai  "! 
the  cells  successively.     Instead,  the   electrolyte,  wbi    - 
contained  in  the  larger  box,  is  made  to  flow  into  the  bo  '" 
of  each  cell  simultaneously  and  to   overflow  at  the  I 
This   is  accomplished   simply,  and  without  any  mechai  »• 
by  making  a  channel    between  the  bottom  of  eacl 
the  outside  containing  box.     The  hydrogen  which 
in  the  narrow  cells  produces  the  required  circulation  o  l>< 
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lectrolyte.  The  salt  solution  in  each  cell  is  thus  carried 
.wards,  :ui>l  overflows  into  the  outer  chamber,  whilst  fresh 
r  less  highlv  electro!}  scd  -;ilt  solution  is  dran  a   in  through 

ia  channel  at  the  bottom. 

The  first  of  these  rolls  was  designed  to  produce  three 
tibic  metres  of  bleaching  liquor  in  10  hours,  the  liquor  to 
mtain  3  grow,  of  active  chlorine  per  litre.  The  electric 
.  il  was  45 — 50  amperes  at  lid  volts.  Each 
ilo.  of  bleaching  chlorine  thus  required  7*5 — 8-3  horse 
iwer-hours  ;  the  density  of  the  salt  solution  being  4° — 6° 
e.     In  practical  working  no  special   cooling  is   required, 


the  rate  of  flow  of  the  salt  solution  through  the  electrolyser 
being  controlled  by  means  of  two  thermometers,  one  placed 
at  the  inlet  and  the  other  at  the  outlet. 

The  second  form  of  electrolyser  was  designed  to  meet 
the  demand  for  a  bleaching  liquor  containing  5,  8,  or  even 
10  grms.  of  active  chlorine  per  litre.  In  this  ease  a  stronger 
salt  solution  is  employed,  and  a  cooling  system  is  arranged 
in  the  outer  chamber  containing  the  bulk  of  the  electrolyte. 

The  following  table  gives  the  results  of  a  test  made  on 
the  second  form  of  electrolyser  in  operation  at  the  bleaching 
works  of  S.  Wolle,  in  Aue,  Saxony  ; — 


Constants  of  the  Electrolyser. 

Number  of  cells 28 

Current 80  amperes. 

Voltage 115  volts. 


Volume  of  liquor 840  litres. 

Density  of  liquor 15   1'.. 


Time  in 
Hours. 


Temperature, 

Centigrade. 


Current. 


voltage. 


Horse-power- 
Hours. 


1 
2 
3 
4 
5 

a 

7 
8 

!l 

10 


17 

22 

23 

23 
as 

as 

23 
23 
23 


61 
IB 

62 

tu-o 

62 
61 
6S 
ill 
61 
61 


116 
116 
115 
116 

117 
117 
117 
117 
117 
117 


!)-6 

WE 
2g.g 

S8'9 

|s-s 
58  5 
68-4 
7s-l 
87-8 
07'5 


Active  Chlorine. 


Gnus,  per 
Litre. 


Total 
Quantity  in 

Kilos. 


Percentage 
Current 
Yield. 


2-55 

4-59 

5'90 

7-41 

8-82 

10-50 

11-22 

12-80 

1335 

14-31 


2-M 
8-85 
4  95 

6-aa 

7-41 

S-S2 
9-43 
10-32 
11-21 
12-00 


Horse-power- 

Hours  per 

Kilo,  of 

Active  CI. 


95-0 
82-4 
72-1 
68-2 
64-8 

i;r:i 

59-1 
56-7 

54-8 
52-8 


4-48 
5-07 
5-90 
626 
6-60 
6-ftl 
7-25 
7-56 
7-82 
8-11 


This  table  clearly  shows  that  the  cost  of  production  of  the 
ive  chlorine  increases  as  the  concentration  of  the  active 
t  orine  rises.  In  other  words,  the  same  quantity  of  active 
lorine  can  be  more  cheaply  produced  if  a  strengtb  of 
jrins.  per  litre  will  suffice  thau  if  the  strength  must  be 
reased  to  6  or  10  grms.  per  litre. 

The  author  is  unable  to  give  any  general  figure  which 
uld  represent  the  cost  of  producing  1  kilo,  of  bleaching 
i  orine,  since  the  price  of  salt  and  electric  energy  vary 
i  isiderably  in  different  localities.  He  points  out,  however, 
t  it  the  cost  of  the  above  plant  is  2,500  marks,  and  that 
tkreely  any  labour  is  required. — J.  S. 

teaching  Apparatus;  Electrical  .     V.    Engelhardt. 

Zeits.  fur  Elektrochem.  1901,  7,  [27],  390—396. 

<  ttel  (see  preceding  abstract)  compared  the  above  table 
I  h  a  similar  one  representing  a  test  on  a  Kellner  bleaeh- 
i ;  apparatus,  and  stated  that,  independent  of  the  lower 
i  lial  cost,  the  Haas  and  Oettel  electrolyser  worked  more 

cientlv  than  the  Kellner  electrolyser,  both  as  regards 
c  rent  yield  and  energy  yield,  and  that  the  greater  con- 
s  nption  of  salt  in  the  Haas  and  Oettel  apparatus  was 
i  re  than  balanced  by  the  lower  consumptioo  of  energy. 

The  author  takes  exception  to  this  statement,  and  maintains 
t  ,t  on  every  point  the  Kellner  apparatus  is  superior  to  the 


Haas  and  Oettel  apparatus,  and  that  the  two  series  of  tests 
are  not  comparable.  The  electric  energy  consumed  in  an 
electrolyser  depends  on  the  concentration  of  the  salt 
solution  employed,  and  whilst  the  concentration  in  the  test 
of  the  Haas  and  Oettel  apparatus  was  18-65  per  cent.,  that 
in  the  Kellner  test  referred  to  was  only  10  per  cent.  At 
the  latter  concentration  more  electric  energy  was  required 
per  kilo,  of  active  chlorine,  hut  Oettel's  statement  that  the 
greater  consumption  of  salt  was  more  than  balanced  by 
the  lower  consumption  of  energy  is  entirely  misleading. 

In  order  to  obtain  a  bleaching  liquor  containing  approxi- 
mately 1  per  cent,  of  active  chlorine,  the  cost  per  kilo,  of 
the  active  chlorine  in  the  two  plants  can  easily  be  calculated 
for  different  prices  of  salt  and  electric  energy.  For  this 
purpose,  it  is  neeessary  to  select  from  the  tests  the  figures 
corresponding  to  a  bleaching  liquor  containing  as  nearly 
as  possible  one  and  the  same  amount  of  bleaching  chlorine. 
For  a  1  per  cent,  solution  the  corresponding  figures  are  : — 

Baas  and  Oettel. — 1865  per  cent.  XaCl;  10-50  grms. 
CI  per  litre  and  6-64  h.p.-hours  per  kilo.  CI. 

Kellner. — 10  per  cent.  NaCl ;  10-44  grms.  CI  per  litre> 
and  9-95  h.p.-hours  per  kilo.  CI. 

If  different  prices  be  assumed  for  salt  and  electric  energy, 
corresponding  to  different  localities,  the  cost  of  1  kilo,  of 
active  chlorine  works  out  as  follows  : — 


Haas  and  Oettel. 


Kellner. 


J  -raw  prices  of  salt  and  energy  . 


1  leusive  salt  and  expensive  energy  ....  i 


<■  »p  salt  aud  cheap  energy (      ".65  KnSsbXaC1, at,1,6  pf> 

(        b.o4  n.r.o.  at  i  pi 


Pfennige. 

18.65  kilos.  NaCl  at  1.6  pf 29.84 

6.64H.P.H.  at  2pf 13.28 


Total 43.12 

18.63  kilos.  XaCl  at  3  pf 65.95 

6.64  H.P.H.at  5  pf 33.20 

Total 89.15 


29.84 
6.64 


Total 36.48 


4ap  salt  and  expensive  energy  S     18.66  kjloANaCl  at  1.6  pf. 

C       6.64  H.P.H.  at  5  pf 


29.84 
33.20 


Total 63.04 


Pfennige. 

10.00  kilos.  XaCl  at  1.6  pf. 16.00 

9.95  H.P.H.  at  2  pf.   19.90 

Total 35.90 

10.00  kilos.  XaCl  at  3  pf 30.00 

9.95  H.P.H.  at  6  pf 49.75 

Total 79.75 

10.00  kilos.  XaCl  at  1.6  pf 16.00 

9.95  H  .P.H.  at  1  pf.  9-95 

Total 29.85 

10.00  kilos.  XaCl  at  1.6  pf 16.00 

9.95  H.P.H.  at  5  pf.   49.75 

Total 65.75 
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In  all  the  instances  except  the  last,  the  cost  of  1  kilo,  of 
aotire  chlorine  is  cheapest  in  the  case  "I  the  Kellner  plant. 
The  author  points  out  that  in  the  last  instance  the  prices 
are  abnormal,  ami  that  even  in  this  instance  the  Kellner 
phut  sin   work   more   economically   by   slightly 

increasing  the  concentration  of  the  salt  solution,  which 
would  at  the  same  time,  just  as  is  the  cage  with  the  Baas 
and  Oettel  plant,  reduce  the  amount  of  electric  energy 
required  ,         .  . 

Owing  to  the  fact  that  the  Kellner  apparatus  worts  with 
a  current  density  about  ten  times  as  great  as  in  the  Haas 
and  Oettel  apparatus,  the  author  maintains  that  for  large 
installations  the  Kellner  apparatus  is  cheaper  than  the 
other,  and  that  even  for  small  plants  there  is  no  important 
difference  in  the  original  cost  of  the  plant,  although 
platinum  is  used  in  its  construction. — .1.  S. 

Chrumic   Acid;   The   Electrolytic   Regeneration   of , 

and  Ike  Manufacture  of  Acid-proof  Diaphragms.  M. 
he  Blanc.  Zeits.  fiir  Elektrochem.  1900,  7,  [20],  290— 
29.J. 
Tiik  author  refers  to  the  electrolytic  regeneration  of  chromic 
acid  (this  Journal,  1899,  685  and  1124),  and  points  out  that 
the  chief  difficulty  which  was  encountered,  before  this 
process  could  he  worked  on  a  large  scale,  was  the  manufac- 
ture of  large  diaphragms  capable  of  resisting  the  combined 
action  of  sulphuric  and  chromic  acids.  This  has  now  been 
accomplished.  The  diaphragms,  after  firing,  contain  about 
25  per  cent,  of  Al_.<  ):1  and  75  per  cent,  of  Si( )._,.  Up  to  the 
present  the  largest  plates  which  have  been  made  measure 
:  ■  .">  cm.  whilst  cylindrical  diaphragms  measure 
mi.  in  length  and  31  cm.  in  internal  diameter.  The 
thickness  of  the  diaphragms  varies  according  to  the  size, 
but  is  usually  between  1—7  mm.  The  resistance  of  these 
diaphragms  is  very  low.  If  a  divided  cell  be  constructed  with 
a  diaphragm  5  mm.  in  thickness,  and  with  electrodes  of  the 
same  size  as  the  diaphragm,  then  it  will,  when  charged  with 
10  per  cent,  sulphuric  acid  at  20°  C,  cause  a  drop  of  only 
04 15  volt  with  a  current  density  of  200  amperes  per  square 
metre.  So  increase  of  resistance  was  noted  after  a 
diaphra"in  had  been  continuously  iu  use  for  two  years. 

'  —J.  S. 

Lead  Persulphate.     K.  Elbe  and  F.  Fischer.     Zeits.  fiir 

Elektrochem.  1900,7,  [22],  343— 347. 
A  f.uki.t  large  glass  vessel  and  an  earthenware  cell  sus- 
pended in  it  are  tilled  with  pure  sulphuric  acid  of  sp.gr. 
1-7 — 1-8.  Iu  the  outer  vessel  are  placed  two  bright  lead 
plates  to  act  a-  anodes,  whilst  the  cathode  consists  of  a 
spiral  of  had  tubing  placed  in  the  inner  pot.  A  stream  of 
water  is  passed  through  the  spiral  from  time  to  time,  in 
order  to  prevent  the  temperature  in  the  outer  or  anode 
compartment  from  rising  above  30"  C.  During  the  electro- 
lysis the  current  di  n-ity  -hould  be  from  2  to  6  amperes  per 
square  decimetre.  Asa  rule  a  w  lite  turbidity  of  crude  lead 
persulphate,  l'b(  *(>,)_..  appears  in  the  anode  compartment, 
and  gradually  settles  on  the  bottom,  whilst  the  acid  becomes 
of  a  pale  grcenish-vellow  colour,  due  to  the  presence  of 
dissolved  persulphate.  When  the  had  persulphate  is  beiDg 
formed  properly,  the  anodes  remain  perfectly  bright,  and  if 
brown  spots  of  peroxide  appear  on  them  they  must  he 
withdrawn,  washed  with  an  aeidilied  sodium  nilritc  dilution, 
rubbed  dry  with  sand,  and  again  replaced.  After  some 
hours  the  porous  pot  and  the  electrodes  are  removed.  The 
anode  liquor,  together  with  the  deposited  mud,  arc  then 
poured  into  a  bottle  and  tightly  stoppered  up.  After  some 
days  teosl  of  the  lead  persulphate  will  have  settled  out  on 
the  bottom.  Sometimes  the  walls  and  the  surface  are 
covered  with  considerable  quantities  of  the  salt  in  a  granular 
form.  The  current  yield  averages  about  60  per  cent,  of 
the  theoretical.  The  -alt.  dried  iu  the  desiccator  on  porous 
plate-,  usually  contains  60 — 85  per  cent,  of  the  persulphate, 
the    remainder  i  hate.     The  granular  crust- 

formed  on  the  Bides  and  surface  sometimes  contain  85 — 99 
per  cent  of  the  persnlp 

Lead  persulphate  is  a  white  or  faintly  greenish-yellow 

powder,  apparently  crystalline,  and   slightly  soluble  in   con- 

: rated  sulphuric  acid  or  pyro-sulphuric  acid,  to  which  it 

impart-  a  pale  greenish-y  -How  colour.    At  30   C.  100  c.c.  of 


concentrated  sulphuric  acid  dissolve   about  0-345  grm.  ,,- 
persulphate,  together  with  0-030   grin,  lead  sulphati 
solution,  however,  may  not  contain  the  persulphate  as 
but  the  compound  II ;Pb(S04)j,  corresponding  to  the'iU 
potassium     lead    persulphate    (potassium    pill  cubist 
fC,Pb(S04),. 

Water  instantly  decomposes  the  persulphate  into  suli 
acid  and  peroxide  of  lead  or  its  hydrate.  Dilute* 
acid  also  decomposes  it,  but  more  slowly.  Sulpha 
of  sp.  gr.  1  ■  80  has  no  action  on  it  at  the  ordinary  t 
tore,  but  at  100  <'..  oxygen  is  evolved  according 
equation  Pb(S04)j  =  1'bSO,  +  SO,  +  I  >. 

Concentrated  hydrochloric  acid  dissolves  the  salt,  fot  it 
a  yellow  solution   containing   lead   tetrachloride, 
of  potassium  or  ammonium   chloride   to  this  solul 
duces  yellow  crystals  of  potassium  or  ammonium  pli'ij. 
chloride.     Glacial  acetic  acid  also  acts  on  the  salt,  . 
lead  acetate. 

Lead  persulphate   is    a    powerful    oxidising    agen  It 
dissolves  in  20  per  cent,  caustic  soda,  and  is  repreci|n 
neutralisation  as  a   reddish  brown  voluminous  preci|  ;e. 
On. exposure  to  the  air   this  precipitate  is   finally  com  id 
into  peroxide  of  le2d. 

The  potassium,  ammonium,  rubidium,  and  caesium    d- 
bisulphates  (persulphates)  have  been  prepared.     1 
pure   yellow   salts    scarcely   soluble  in   sulphuric  ac  of 
sp.  gr.  1  •  7,  more  soluble  in  stronger  acid,  and  fair. 
soluble  in  fuming  acid. 

The  aniline,  dimethylaniline,  and  diethylaniliue  | 
sulphates  have  also  been  prepared. 

The  existence  of  lead  persulphate  may  possibly  ha  in 
important  bearing  on   secondary  batteries.     If  the    r 
mass  of  the  plate  be  not  sufficiently  porous,  or  if  too  -fb 
a  charging  current  be  employed,  the  specific  graviti 
acid  in  the  interior  of  the  positive  plate  may  ew 
When  this  happens  the  lead  persulphate  is  stable,  an   il 
go   into    solution   as   if  a  soluble   anode    were   SI 
Lead  persulphate  acts  on  lead  thus  : — 

Pb(S04),  +  Pb  =  2PbS04; 

but  it   also   acts  on  the  more  dilute  acid  which  . 
diffuses  towards  it,  liberating  peroxide  of  lead  iu  a  _ 
condition.     The  result  of  these  two   reactions  woul  ■ 
corrosion  of  the  lead  framework  and  a  rapid  di  -1 
the  positive  plates. — J.  S. 

Nilro   -   Compounds ;     Electrolytic    Reduction   of  - 
A.  Rohde.     Zeits.  fur  .Elektrochem.    1900,  7,  32 
and  338—341. 

Elbs  and  others  (this  Journal,  1898,  1137  and 
described  a  method  for  the  electrolytic  reduction  oi 
compounds  aud  some  typical  examples.  The  authn 
the  results  which  he  obtained  on  reducing  certain 
bodies. 

I.  m -Nitro  -  dimethylaniline  gave  93  per  cent, 
theoretical  yield  of  tetramethyl-m-diamidoazobenieJ) 
further  reduction  this  gave  the  corresponding  h; 
compound. 

II.  Dimethyl-m-nitro-o-toluidine  gave  86  per  cent, 
theoretical  yield  of  tetramethyl-m-diamido-p-azotolaei 
the  corresponding  hydrazo-compound  on  further  red 

III.  m-Xitro-monomethylaniline  gave  up  to  85  per  i 
the  theoretical  yield  of  dimethyl-m-diamidoazo 
the  corresponding  hydrazo-compound  on  further  redt 

IV.  p-Nitro-dimethylaniline  did    not  yield   an  si 
pound.     Lob   (this  Journal,  1899,  48G)  star 
cent,  of  the  azo-compound  was  obtained  from 
The  chief  product  obtained  by  the  author  was  pa 
luethylaniliue. 

V.  Kenzoyl-D-uitro-diphenylamine  gave  p-asoxyb 
diphenylamiue  when  ammonium  acetate  was 
cathode  electrolyte  instead  of  the  usual  sodium  aceti 
when  the  sodium  carbonate  solution  round  the  am 
replaced  by  amonium  carbonate.  At  a  higher  tem] 
in  a  strongly  alcoholic  solution  benzoyl -D-azodiphen. 
was  obtained. 

VI.  p-Xitro-diphenylamine  gave  70  per  cent, 
theoretical  yield  of  j>-ainidodiphenylamine  sulphate 
of  an  azo-compound, 
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VII.  p-Nitraniline  gave  EG  per  cent,  of  the  theoretical 

p  phenylenediamine,  whilst  the  o-compound  gave  a 

,f  the  corresponding  O-phenylenediamine. 

fall.  a-Nitro-fl-naphthyl-ethoxide,  reduced  in  the  usual 

Hiiu-r   gave    B-amido-jS-napbthyl-ethoxide,   whilst    when 

iiiiuiniinu  acetate  «a>  substituted  tor  sodium  acetate  a 

a6  was  obtained  which  the  author  considers  to  be 

8  oaphthyl-ethoxide. — f.  S. 

■tnzidine;    Electrolytic    Production    of  .      VV.   Lbb. 

for  Elektrochem.  1900, 7,  [20],  300— :u>4 ;  [21], 

ind  [22],  333— 3:18. 
m    is  best  prepared  by  the  electrolysis  of  an  acid 
ilution  of  azobenzene  or  azoxybenzene. 
Starting  from  azobenzene  the  lust  results  were  obtained 
ider  the  following  conditions  : — 

s  guns,  azobenzene. 

ISO  B.C.  alcohol. 
20  grins,  sulphuric  acid. 
Cathode,  nickel  wire  gauze,  5  x  10  cm. 
Current  density,  0-9  ampere  per  100  sq.  cm. 
Ampere  hours,  7  (instead  of  2  -21   theoretically  neces- 
sary. 
IVmperatuic  83    C. 
Platinum  anode  employed. 

J'li.-  yield  uas  u~  follows  : — 
9 '9  grms.  benzidine  sulphate  =  80  per  cent  of 
theoretical. 

s  ef  unchanged  azobenzene. 
0-3  grin,  aniline. 

Li'in.  diphenyline. 

Azobenzene    is    formed    during    the     electrolysis    of 
saline   solution   ol    uitrobenzene   in   alcohol    under 

i  by  Elbs  (this  Journal,  1S9S,  113"),  so  that 

is  possible  to   start  from  nitrobenzene   and   electrolyse 

maximum  quantity  of  a/obenzene  is  formed.    After 

idifying  this  solution  with  sulphuric  acid  benzidine  sul- 

uto  may  then  he  obtained  as  above. 

\ benzene  may  be  obtained  from  nitrobenzene  in  a 
nilar  manner.  The  author  electrolyses  10  grms.  of  nitro- 
suspended  in  SO  e.c.  of  a  2 — 4  per  cent,  alkali  or 
t  solution  in  a  divided  cell,  using  a  mercury  or 
kcl  cathode.  A  platinum  anode  is  employed,  the  anode 
nipartim  nt  being  charged  with  a  dilute  solution  of  sodium 
Iphate.  Sevep  ampere  hours  are  sufficient  for  the  reduc- 
n  of  above  quantity  of  nitrobenzene,  instead  of  6  57 
oretieallv  necessary.  The  oily  cathode  liquor  furnishes 
ixybenzene  corresponding  to  a  30  per  cent,  yield. 
Benzidine  sulphate  is  obtained  from  azoxybenzene  in  the 
me  way  as  from  azobenzene,  except  that  twice  as  much 
rrent  is  required.  On  electrolysing  a  solution  containing 
i;rms.  of  azoxybenzene,  150  c.c.  alcohol,  and  20  grms.  of 
acentrated  sulphuric  acid,  80 — S2  per  cent,  of  the  theo- 
ical  yield  of  benzidine  is  obtained. 

suite  at  ■  summarised  as  follows  : — 
During  the   electrolytic    production   of  benzidine   in 
I   solution  the  velocity  of  the  intramolecular  change   of 
intermediate  product,  hydrazobenzene,  can  be  brought 
Suite  proportion  to  the  velocity  of  reduction.     It  is 
issible    to    ascertain    the    conditions   under  which 
Irazobenzcne,  immediately  after  its  formation  and  there- 
e  in  very  dilute  solution,  is  converted  into  benzidine  and 
production  of  diphenyline  reduced  to  a  minimum. 
.'.  In  attempting  to  obtain  benzidine  by  the  reduction  of 
DC   lircct  in  acid  solution  the  yield  is  very  largely 
■  wing  to  the  intermediate  phases  and  their  products, 
hi  uylhydroxylamine. 

•  or  azoxybenzene  must  therefore  be  selected  as 

starting  point  for  the  reduction   in  acid  solution.     A 

Id  of  both  of  these  substances  can  be  obtaiued  by 

trolysU  of  an   alkaline  or  alkali-salt  solution,  and 

-,  i'ii  further  reduction  in  acid  solution,  gives  about  SO  per 

it.  of  the  theoretical  yield  of  benzidine. 

ling  all  these  electrolytic  operations  the  best  results 

•lined  by  the  use  of  mercury  cathodes.     Another 

tortanl  condition  for  the   success  of   the   experiment, 

ecially  as  regards  the  current  yield,  is  the  efficiency  of 

stirring  arrangement. — J.  S. 


<  'uusiii-   Smlti  mill  ( '/limine  ;  Manufacture  of ,  by  tit, 

Electrolysis  of  Sodium   Chloride.     Cohu   and   Greisen- 
bcrger. 

See  under  VII.,  page  123. 

Chloroform;  Electrolytic  Preparation  of .     Key.  Prod. 

Chini.  3,  [20],  809. 

See  under  XX.,  paije  148. 

Calcium  I  'in  hide  ;  Manufacture  of .    J.  li.  C.  Kershaw.' 

See  under  II.,  page  los. 

PATENTS. 

Electric  Primary  and  Secondary  Batteries.  A.  de  (astro 
and  H.  W.  Schlomann,  Berlin,  Germany.  Eng.  Pat. 
3192,  Feb.  17,  1900. 

To  render  batteries  as  light  as  possible  they  are  mainly 
composed  of  suitable  material  impregnated  by  a  process 
described  in  Eng.  Pat.  2703,  Feb.  10,  1900.  The  outer 
receptacle  of  the  battery  is  formed  of  sailcloth  or  other 
suitable  material,  impregnated  with  copper  or  other  active 
substance  to  form  the  negative  pole,  and  there  is  an  inner 
receptacle  made  of  the  same  material,  and  impregnated  with 
zinc  or  other  active  substance,  which  forms  the  positive  pole. 
Different  forms  of  cell  and  methods  of  arranging  them  are 
shown.— G.  H.  R. 

Anodes  in   Electrolytic  Apparatus  ;  Impls.  in  Features  for 

the .     W.  P.  Thompson,  London.     From  H.  Becker, 

Paris,  France.     Eng.  Pat.  3524,  Feb.  22,  1900. 

The  anode  container  and  connecting  device  comprise  a  case 
with  perforated  non-conducting  sides,  enclosing  the  scrap 
metal  to  be  electrolysed,  to  which  a  current  is  led  by 
means  of  conductors  of  suitable  form  (bars,  plates,  gratings, 
or  the  like),  so  as  to  distribute  current  throughout  the  scrap 
;  metal  on  which  it  is  intended  to  act.  Current-distributing 
conductors  consisting  of  metal  bars  hear  other  vertical  bars 
which  are  inserted  among  the  scrap  metal,  or  the  conductor 
may  consist  of  two  bars  sliding  on  each  other,  and  bearing 
other  vertical  bars  which  arc-  inserted  among  the  scrap 
metal,  and  press  it  between  them. — G.  H.  R. 

Insulating  Material ;  Application  of  Steatite  to  Electrical 

Purposes    as  an    .       F.   de   -Mare   and   E.    Fren.y, 

Brussels,  Belgium.     Eng.  Pat.  3762,  Feb.  27,  1900. 

Steatite  may  be  used  to  make  electrical  insulators,  the 
pieces  being  either  formed  from  the  solid,  or,  when  lar^e 
dimensions  are  necessary,  the3'  may  be  made  in  moulds,  the 
steatite  being  very  finely  powdered,  and  brought  by  a 
process  of  compression  and  baking  into  a  suitable  condition 
for  the  purpose.  An  arrangement  is  claimed  for  insulating 
pi s  made  of  steatite,  combined  for  the  purpose  of  pro- 
tecting by  electrical  insulation  a  conductor  having  to  carry 
a  current  of  very  high  tension  (such  as  one  produced  by 
iuduction  coils)  through  metallic  substances  at  either  hio-h 
or  low  pressure.  Two  pieces  of  steatite  are  screwed 
together  like  a  sheath,  within  which  is  placed  a  tube  of  thin 
glass  or  steatite,  to  prevent  loss  by  flaws,  and  to  increase  in 
every  case  the  electrical  power. — G.  H.  R. 

Amines  from   the  Corresponding  Nitro-Compounds ;  Pro- 
duction of  .      G.  W.  Johnson,  London.      Eng.  Pat. 

4175,  March  5,  1900. 

■See  under  W.,page  118. 

(B.)— ELECTRO-METALLURGT. 

Aluminium  as  an  Electrical   Conductor,  with  iVew  Obser- 
vations  upon   the   Durability   of  Aluminium  and  other 
Metals  under  Atmospheric  Exposure-.    J.  B.  C.  Kershaw 
Inst,  of  Elect.  Eng.  1901  ;    through  Electrician,  1901  zLg 
[13],  464— 466.  '       ' 

Taking  the  relative  specific   gravities  of  aluminium  and 
copper  as  2*68  and  8-93,  the  conductivities  as  59  and  100 
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and  the  prices  as  224/.  and  91/.  per  ton,  the  relative  rata* 
of  the  two  metals  for  conductivity  purposes  is  Al:Cu-= 
1,000  :  T'.'S  i  hut  with  aluminium  :it"  135/.  per  ton.  tor  which 
the  metal  has  been  sold  for  large  orders  in  America,  the  ratio 
is  1,000:1,8851  so  thai  aluminium  is  the  cheaper.  It  is 
noted  that  170/.  per  ton  luis  been  quoted  For  largi 
..f  the  wire  in  this  country.  Hare  aluminium  transmis- 
sion  lines  have  been  and  are  used  in  many  places  (named) 
in  America,  but  in  no  case  is  it  proposed  to  use  it  tor 
insolation-covered  conductors.  Soldered  joints  have  been 
made  in  one  or  two  places,  but  usually  mechanical  jointing 
is  relied  upon.  The  author  ha-  exposed  to  the  atmosphere 
two  sets  of  wires,  stretched  horizontally  and  separately 
(2  ft.  long)  on  glass  supports  in  R  wooden  frame  ;  one  of 
these  set-  «,  at  St  Helens,  the  other  at  Waterloo,  near 
Liverpool.  Each  set  consisted  of  an  aluminium,  a  galvanised 
iron,  a  plain  copper,  and  a  tinned  copper  wire:  and  was 
exposed  for  10  months  (October  1899  to  August  1900). 
At  the  end  of  this  period  the  Waterloo  set  showed  the 
following  results  :— Aluminium  was  pitted,  especially  where 
water-drops  had  collected  on  the  under  side,  and  had  vained 
0  to  0*55  per  cent,  in  weight ;  galvanised  iron  showed  no 
change  in  appearance  and  had  lost  0-15  per  cent,  in 
weight ;  copper,  plain  and  tiuned,  had  oxidised  on  the 
surface,  but  not  corroded  ;  the  weight  was  unaltered. 

The  St.  Helens  set  were  a*  follows: — Aluminium  was  badly 
pitted  and  very  dirty,  had  gained  0'27  to  0-83  per  cent,  in 
weight ;  galvanised  iron  was  badly  corroded  with  zinc,  partly 
eaten  away,  had  lost  1  •  4  to  2  •  1  per  cent,  in  weight ;  copper, 
plain  or  tinned,  was  quite  black,  and  had  lost  1  -3  to  l-6  in 
weight.  The  conductivity  of  the  aluminium  wires  fell,  in  the 
case  of  the  St.  Helens  sample*,  from  51  "3  to  45- 6,  whilst  in 
the  Waterloo  specimens  it  was  practically  unchanged  ;  the 
tensile  strength  also  had  fallen  from  13  to  11*15  (St.  Helens) 
and  12  CO  (Waterloo)  tons  per  sq.  in.  It  is  noteworthy 
that  the  original  conductivity  of  the  aluminium  was  said  by 
the  vendors  to  vary  in  two  different  wires  supplied  from 
62  to  65,  whilst  it  was  actually  found  to  be  51  and  54  per 
eent.  It  is  therefore  probable  that  the  vendors"  numbers 
were  based  on  surmise  and  not  on  actual  test.  As  the 
result  of  these  observations  it  appears  that  aluminium  is  not 
suitable  for  overhead  wires  (especially  for  trolley  lines)  in 
any  large  town  where  much  coal  is  burnt,  either  for 
domestic  or  for  manufacturing  purposes.  Even  in  country 
districts  or  in  small  towns,  where  all  the  metals  tried 
appeared  to  be  fairly  durable,  the  slight  pitting  of  the 
aluminium  might  prove  serious,  owing  to  the  opportunity 
thus  afforded  for  the  lodgment  of  small  particles  of  foreign 
matter,  which  in  time  might  lead  to  the  disintegration  of 
the  whole.— W.  G.  M. 

Tunqsten  and  Molybdenum  AUoyS ;  Production  of ,  in 

the  Electric  Furnace.  C.  L.  Sargent.  J.  Amer.  Chem. 
Sue.  1900,  22,  783—791. 
Mixti  re>  of  oxides  with  carbon  were  heated  in  scorifier- 
sbaped  crucibles  of  graphite,  in  some  cases  lined  with 
magnesia,  the  voltage  used  ranging  in  different  experiments 
between  65  and  100,  and  the  ampereage  between  90  and 
190,  whilst  the  duration  of  the  experiment  varied  between 
one  and  five  minutes.  The  proportion  of  carbon  employed, 
had  a  greater  effect  upon  the  character  of  the  resulting 
metal  than  the  current  conditions  adopted  had.  An  attempt 
was  made  to  decarburise  the  impure  alloy  by  heating  it  in 
magnesia-lined  crucibles,  but  the  metal  was  converted  into 
trioxide,  whilst  magnesium  was  volatilised.  The  conditions 
of  each  experiment  made,  are  given,  and  the  analyses  and 
some  of  the  physical  characteristics  of  the  alloys  produced 
are  quoted.  It  was  not  possible  by  co-reduction  of  oxides 
to  prepare  alloy-  of  tungsten  with  metals  of  low  boiling- 
point,  as  the  metal  was  apparently  volatilised  before  the 
ic  oxide  was  reduced.  Bismuth  and  manganese,  each 
would  alloy  to  some  extent  with  molybdenum,  but  not  with 
tungsten  ;  copper,  on  the  other  hand,  alloyed  with  tungsten, 
but  not  with  molybdenum  ;  whilst  tin  would  not  alloy  with 
either.  Cobalt,  chromium,  and  nickel  each  alloyed  with 
the  greatest  case  either  with  tungsten  or  molybdenum  ; 
and  the  resulting  products,  in  the  case  of  cobalt  and  nickel, 
may  prove  to  possess  a  technical  value  if  prepared  in  large 
quantiti. ■-. — W.  <}.  M. 


PATENT. 

Eleclroplatimi  Pins  and  other   Small  Objects;  Apparati 

for   .     E.    Morrison,    Latehford.      Eng.    Pat.   815 

Feb.  2,  1900. 

A  tube  of  conducting  material  iu  electrical  connection  wit' 
an  external  insulated  conductor  is  mounted  on  the  axle  i 
a  perforated  revoluble  drum,  from  which  it  is  insulate 
and  which  has  a  case  or  guard  of  non-conducting  muteru 
arranged  round  it  so  as  to  prevent  its  contents,  such  as  pit 
or  the  like,  from  dropping  or  protruding  through  the  perfi 
rations,  and  without  interfering  with  the  free  passage  i 
the  solution  through  them.  Radiating  conducting  strip- 
pins  for  making  electrical  contact  with  the  articles  with 
the  drum  are  mounted  on  the  tube,  so  that  they  or  oth 
parts  of  the  apparatus  do  not  themselves  become  plated. 

— G.  II.  ti. 

HI-FATS.  OILS,  AND  SOAP. 

Oil  of  Akee;  Notes  on  the .     E.  M.  Holmes. 

Pharm.  J.  1900,  65,  [1590],  691. 

The  author  gives  a  description  of  the  akee  tree,  which  is 
native  of  the  coast  of  Guinea,  in  West  Africa,  but  h 
been  cultivated  for  a  considerable  length  of  time  in  tl 
island  of  Jamaica.  The  oil  is  said  to  be  obtained  from  tl 
arillus  of  the  fruit,  that  is,  the  white  or  cream-colour 
fleshy  substance  surrounding  the  seeds.  For  a  descripti. 
of  the  characters  of  the  oil,  see  following  abstract. — A.  S. 

Oil  of  Akee  ;  Characters  of  the .     W.  Garsed. 

Pharm.  J.  1900,  65,  [1590],  691. 

The  sample  of  oil  of  akee  examined  consisted  of  a 
non-drying,  butter-like  fat  at  ordinary  temperatures ;  it  h 
a  peculiar  odour  and  an  oihr,  somewhat  unpleasant  taste. 

Akee  Oil. 

Specific  gravity  (water  at  15-5°  C.  =  1) {f»°-io»-,C. 

Melting  poiut 25°- 

Solidifying  point 20°  C. 

Hehuer  value 93 

Saponification  value -'.'I '''■ 

Beichert  value 0'» 

Hubl's  iodine  value 491 

Acid  value 20  1 

Mixed  Fatty  Acids. 

Specific  gravity  ( water  at  15-5°  C.  =  1) { 99^100* C. 

Melting  point 425-46'  C. 

Solidifying  point 40°— 38'  C. 

Saponification  value 207*7 

Iodine  value 58'* 

The  mixed  fatty  acids  distil  unchanged  at  220°— 
under  13  mm.  pressure. 

The    oil-cake,    consisting    of    the    pressed    set 
contains  25  per  cent,  of  oil,  which  can  be  extracted 
solvents. — A.  S. 

Alcohol  fur   the  Toilet  Soap   Industry  ;  Denaturing  — 
\i.  Hirsch.     Chem.  Ind.  23,  [23],  511—512. 

On   Oct.  1,  1900,  the  use   of  alcohol,  to  which  1   part 
castor  oil    and    0"4    part    of  solution   of  caustic  soda 
been  added  per  100  parts,  was  sanctioned    [in  G 
for   use   in   the    manufacture   of  transparent   soaps.    ''  • 
concession  is  undoubtedly  of   great  service  to   thi 
soap  makers,  but  it  seems  doubtful  if   the  denaturiuj  • 
adequate  to  prevent  misuse  of  the  alcohol  so  treated,  k 
second  innovation,  however,  is  the  following : — Maker) ' 
perfumes  for  export,  who  recover  duty  on  the  spirit  1  ■ 
export,  are  not  allowed  to   use  denatured  alcohol  in  t 
factories.     As,  however,  with  few  exceptions,  all  thi  I 
man  factories  where  perfumes  are  made  for  export  are  " 
toilet  soap  factories,  it  is  evident  that  the  new  rej 
places  them  under  a  serious  disadvantage. — J.  A.  K 
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XIII -PIGMENTS.  PAINTS;  RESINS. 
VARNISHES;  INDIA-RUBBER.  Etc. 

(.-{.)— PIGMENTS,  PAINTS. 

lull   Ltadj  .\>»-  Process  for  the  Manufacture  of . 

:;.    Bitohcock.    Eng.   and   Mining  J.    1900,  70,    [23], 

■  a  new   process   for    the    manufacture   of  white    lead, 

by  J.  W.  Bailey,  and  now  in  operation  in  Jersej 

\.    l.s.  V,   metallic    lead    is    melted    in   a   receptacle, 

rated    about    10   ft.  above    the   tloor,   and    is    run   into  a 

:ond,  smaller  vessel   placed  over  an  independent  lire,  the 

h  is  to  enable  the  metal  to  he  maintained  ;it  a 

instant  temperature.     At  the  bottom  of  the  smaller 

i  short  horizontal  nozzle  ahout  2\  in.  in  diameter, 

minating  in  a  thin  plate  of  steel,  ■which  is  perforated 

h  about  ISO  or  200   minute  holes,  0-009  to  O'OIO  in.  in 

meter.     The   melted   lead  is   forced  by  the  hydrostatic 

■  •fits  own   mass  through  the  minute  perforations, 

it    falls    through   the   air,   becomes    immediately 

into  tint-  metallic  fibres  about  0*01  in.  in  diameter. 

■  Bbrona  lead  collects  on  an   iron  plate,  from  which  it  is 
Deferred  to  trays,  which   are  made  of  wood,  with  slats  at 

bottom,  in  order  to  allow  of  free  circulation  through 

t  m.     The   trays,   when  tilled    with   the  fibrous  lead,  are 

i  nersed  momentarily  in  an  8  per  cent,  solution  of  (No.  26) 

icid,   then    allowed  to  drain    for   a   few  minutes  on 

.i  inclined  platform,  and  immediately  piled  in  stacks  of  15 

0  20   over  openings   in   the   tloor,  through   which  carbon 
d  tide  gas  enters.     The  carbon  dioxide   is  used  moist,  hut 

mportant    that   the  humidity  should  he   maintained 

«  lie   proper   limits.     The   stacks  of  trays  are  kept  at  a 

form   temperature  of  abont   100°  F.     The  corrosion  is 

.1  to  be    nearly  uniform   throughout   each  stack,  and  is 

c  iplete  in  three  days,  at  the  end  of  which  period  the  con. 

I,  sot' lli.   trays  are  thrown  into  water,  where  complete  dis- 

1  gration  take-  place.   The  white  lead  "cream,"  which  is  in 
i  a  tine  am!  uniform  state  of  subdivision  that  no  grinding 

in  .is  passed  through  a  revolving  wire  screen,  partly 

-  merged   in  water,  and    the   pure  white    lead   thoroughly 

ind  dried.     The  residual  unchanged  lead  with  some 

id  attached,  which  remains  on  the   screen,  amounts 

ti  ibout  8  per  cent,  of  the   lead  used,  and  is  in  a   finely 

d  ded  condition   suitable    for  the  manufacture   of  lead 

nid    for  other  purposes.     It  is   claimed  that   the 

le  lead  is  equal   in  colour   and  body  to  the  well-known 

I   uinitz  product,  whilst  the  size  of  the  individual  particles 

io  he  smaller  and  more  uniform   than   is  the  case 

the  white  lead  ohtained  by  the  Dutch  process. 

he  total  cost  of  manufacture  is  less  than  5  dols.  per  tou 

ol  ry  product,  whilst  by  the  Dutch  process  it  cannot  be 

in  18  dols. 

wo  samples  of  white  lead  manufactured  by  the    Bailey 

;ess  gave  the  following  figures  on  analysis  : — 


I. 


Per  Out. 
11-76 

85-90 
2-3* 


n. 


Per  Cent. 

1171 

85-98 

2-49 


— A.  S. 


(B.)— RESINS,  VARNISHES. 


Resin  resembling  Shellac;  New  Brazilian  -. 

Theuius.  Oesterr.  Chem.  u.  Techn.  Zeit.  18,  [22],  5. 
I'  a  new  resin,  of  Brazilian  origin,  examined 
tie  author  was  found  to  be  of  a  yellowish-brown  (liver) 
ur,  transparent  in  thin  layers  (though  slightly  turbid 
i  i  ontained  water),  and  plastic  on  immersion  in"  boiling 
r.  Broken  in  the  cold,  it  shows  a  highly  lustrous 
I .}  C.  it  bends  easily,  without  breaking  ; 
w  hen  melted  by  heat  it  first  froths  up,  with  liberation  of 
vapours,  and  afterwards  fuses   to  a  clear,  pale  yellow- 


brown  liquid,  which  resembles  shellac  on  recooling.  Cold 
strong  alcohol  dissolves  it  readily,  forming  a  quick-drying 
solution,  which  leaves  behind  a  lustrous  varnish  coating. 
It  therefore  appears  suitable  for  replacing  shellac  and  copal, 
and  also  as  an  adjunct  to  colophony  for  making  sealing- 
wax.  It  is  insoluble  in  oil  of  turpentine  and  other  ethereal 
oils,  even  when  hot. 

At  temperatures  above  melting  point,  the  resin  gives  off 
gas  and  leaves  a  dense  black  residue  of  carbon.  On  distil- 
latiou  it  froths  up  and  yields  an  acid  aqueous  distillate,  but 
no  ethereal  oil,  and  is  finally  decomposed  into  gas  and 
carbon.  It  is  soluble  in  a  boiling  solution  of  borax,  the 
product  behaving  like  a  varnish  on  glass,  leather,  and  wood. 
The  solubility  in  caustic  soda  is  less  considerable,  and  a 
portion  of  the  resin  is  deposited  again  on  cooling. — C.  S 

PATENTS. 

Linoleum  or  the  Like ;  Manufacture  of  Coating  Material 

for   .     J.    S.   Ammundsen  and    E.   A.   Rasmussen, 

Copenhagen.     Eng.  Pat.  11,526,  June  25,  1900. 

S6|  parts  of  resin  are  melted  with  ISA  parts  of  vegetable 
oil  (drying  or  non-drying),  mixed  with  about  45  parts  of 
casein  containing  a  certain  proportion  of  lime,  and  incor- 
porated with  cork  powder  or  the  like.  The  resulting  mass 
is  formed  into  sheets  and  dried.  The  proportion  of  lime  to 
casein  varies  from  8  per  cent,  for  a  very  elastic  product  to 
30  per  cent,  for  a  hard  one  ;  and  either  drying  or  non-dry- 
ing oils  are  employed,  according  to  the  time  available  for 
finishing  the  material.  The  advantage  claimed  is  the- 
avoidance  of  linseed  oil,  which  is  expensive,  and  -very  slow 
in  hardening.     Eng.  Pat.  4235,  1899,  is  referred  to. 

— F.  II.  L. 

India- Rubber  ;   Manufacture  of  Substances  similar  to . 

C.   A.    R.   Steenstrup,   Copenhagen.     Eng.  Pat.  17,475, 
Oct.  2,  1900. 

4  to  8  parts  of  oil  or  oil  refuse  (preferably  linseed  oil)  are 
melted  in  an  open  vessel,  with  constant  agitation,  with  1 
part  of  rubber  (old  rubber  cuttings,  with  or  without  bits  of 
cloth),  and  the  hot  mass  is  strained  or  allowed  to  clarify  by- 
subsidence.  It  is  then  heated  to  350°  C.  and  stirred  con- 
stantly for  4  to  12  hours,  till  it  coagulates,  when  the  bulk  is 
taken  out  and  cooled.  It  is  suitable  for  insulating  purposes, 
as  a  paint  for  iron,  and  as  an  ingredient  in  linoleum 
manufacture,  &c. — F.  H.  L. 

(C.)—  INDIA-RUBBER    &c. 

Caoutchouc;    Togo .     K.Schumann.      Notizbl.  d.  kgl. 

botan.  Gart.  u.  Mus.   1900,3,   78;  through  Chem.   Zeit 
Rep.  1900,  24,  [100],  367. 

Togo-caoutchouc  is  probably  derived  from  a  species  of 
Laudolphia,  but  the  point  is  at  present  uncertain,  owing  to 
lack  of  material  for  identification.  The  natives  remove 
strips  of  bark  5  cm.  long  and  2  cm.  wide  at  distances  of 
40  cm.,  being  careful  to  leave  the  cambium  ring  of  the  tree 
unharmed.  The  sap  is  collected  and  sprinkled  with  lemon 
juice  or  with  salt  water,  to  hasten  its  coagulation.— R.  L.  J. 

"  Boot  "-Caoutchouc  in  the  Kunene  District .    Tropen- 

pflanzer,  1900,  10  ;  through  Gummi-Zeit.  1900,15,  ri3"|, 
207—209.  ' 

H.  Badm,  of  the  German  Kuneue-Zambesi  Expedition,, 
gives  an  account  of  this  product  in  his  journal,  from  which 
it  appears  that  the  Kaffirs  of  Longa,  Quiriri,  and  Kampu- 
luve  are  entirely  dependent  on  it  for  barter  with  the 
Portuguese  merchants  and  other  natives,  any  grain  which 
they  cultivate  being  chiefly  used  for  the  manufacture  of. 
beer.  The  plant  is  found  ou  the  large,  sandy  plains, 
surrounded  by  forests,  situated  on  the  high  lauds  between 
the  water  sheds,  and  though  it  may  penetrate  some  distance 
into  the  woods,  nevergrows  in  the  immediate  vicinity  of  water. 
Itsdistributionis  rather  wide,  occurring  from  above  the  mouth, 
of  the  Lazingua  river  up  to  Longa,  Quiriri,  Kampuluve.aml 
Kuito,  and  still  further  to  Kuando.  Formerly  plentiful  at 
Kutsi  and    Kubango    near  Massaca,   it  has  now  almost 
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i.  bat  i-  -aid  to  exist  in  the  Cuntoghama  .listrict. 

the  stolons   are   famished   with   luit    little  root,   they 

easilv  perish.    The  caoutchoac  is  gathered  in  the  following 

manner: — The  "roots,"  tied  in   Btout  bandies   about   two 

metres  high, are  soaked  in  wstei  to  five  the  bast  and  then 

dried  in  the  son.    They  are  then  cut,  one  by   one,  into 

10  cm.,  and  the  small  lamps  of  gam  which 

'..  from  the  ends,  are  collected  to  form  the  special  or 

lifdit  "  mai  _ 

The  stick-  are  beaten  on  a  board  until  the  wood  is  got 
rid  of,  and  the  pieces  of  bark  are  further  beaten  until  they 
gradually  form  a  cake  of  rubber.  Boiling  in  water  and 
further  beating  are  employed  to  separate  the  exhausted 
bark.  This  cake  is  out  into  rectangular  strips  and  these 
are  softened  to  water  and  kneaded  whilst  hot,  into  round, 
finger-shaped  -trand-.  forty  of  which  constitute  a  heavy 
manga.  The  manga  is  the' unit  of  quantity  and  value  (the 
heavy  kind  merely  contains  sand  and  other  impurities);  it 
•  -tiuuited  by  spanning  with  the  hand,  weighs  approxi- 
mately 1  kilo. .'and  has  an  exchange  value  of  K  yards  of 
cloth.'  A  still  lighter  manga,  with  fibrous  structure  and 
other  specific  characters,  is  said  to  be  manufactured  from 
another  plant,  bat  it  is  not  often  met  with. — II.  Ii.  J. 

India- Rubber  on  Iron  :    The  Fixing  of .     Gummi-Zeit. 

1900,15,  [13],  205—206. 

To  ensure  the  permanent  adherence  of  rubber  to  any  iron 
surface,  the  latter  must  be  effectively  roughened  by  hammer 
and  chisel  or  other  means,  thoroughly  cleansed  from  oil, 
grease,  and  all  impurities,  and  then  painted  several  times 
with  a  coat  of  rubber  solution.  A  layer  of  hard  rubber, 
also  smeared  with  solution,  is  placed  on  this,  and  soft  rubber 
built  thereon  to  the  required  extent.  The  whole  is  secured 
by  cloth  wrappings  and  placed  in  the  vulcaniser,  where  an 
intimate  combination  ensues  between  the  iron  and  rubber 
layers.  The  wTappings  are  taken  off,  and  the  now  solid 
rubber  is  trimmed  to  the  desired  shape.  As  any  paint  on 
the  article  is  ruined  in  the  heat  of  the  vulcaniser,  it  should 
be  removed  previously. 

Some  goods  cannot  be  heated  in  a  vulcaniser,  a  tempered 
steel  band-saw,  for  instance.  These  are  made  as  hot  as  the 
hand  can  bear,  and  the  rubber,  cut  somewhat  smaller  than 
the  surface  to  be  covered,  is  cemented  on  with  bone-glue, 
being  stretched  meanwhile  to  the  required  size.  Excess  of 
cement  is  squeezed  out  and  removed,  and  the  adhesive 
allowed  to  set  for  at  least  24  hours. 

The  use  of  a  hard  cement  requires  special  experience. 

—  K.L.  J. 

India-Rubbers  Caustic  Alkaline  Bath   used  in  the  Manu- 
■  „,-,_■  of .     Gummi-Zeit.  15,  [11],  1900,  177. 

Is  spite  of  the  general  use  of  alkaline  baths  for  the  removal 
of  the  free  sulphur  from  rubber  goods  there  is  very  little 
unanimity  amongst  manufacturer-  as  to  the  best  manner  of 
their  employment,  although  they  appear  to  be  fairly  agreed 
that  for  economical  reasons  caustic  soda  is  the  best  alkali 
to  be  used.  Various  alkaline  solvents  for  sulphur  have 
recently  been  proposed  and  enjoyed  a  passing  popularity. 
Potassium  carbonate  has  been  recommended  on  account  of 
the  soft  surface  it  imparts  to  the  goods,  but  its  high  price 
proved  objectionable.  Caustic  potash  is  used  in  some 
French  factories  together  with  potassium  carbonate.  Han- 
cock operated  with  a  strong  solution  of  sodium  or  potas- 
sium sulphate  at  200°  F.  Also  common  soda  crystals  are 
to  some  extent  employed.  Opinions  differ  regarding  the 
strength  of  caustic  soda  to  use ;  it  is,  however,  probable 
that  different  qualities  of  rubber  goods  require  solutions  of 
different  strengths  according  to  the  proportions  of  resinous 
or  -aponitiable  matters  which  they  contain. — C.  0.  W. 

India- Rnbliir   for    Rubber   Shoes.     Gummi-Zeit.    15,    [3], 
1900,  [4],  [5],  35,  52,  69. 

As  entirely  uniform  blackness  of  the  rubber  mixings  is 
essential  for  the  production  of  good  shoes.  For  this 
purpose  all  the  mixing-  contain  lamp  black  or  tar.  The 
tar  Used  for  this  purpose  i-  heated  with  ad  -in  or 

wax,  until  the  mixture  after  cooling  forms  a  tough  mass. 
The  use  of  this  preparation,  however,   requires  great  care, 
too   great  a  proportion  of  it  is  apt  to  render  the  rubber 


too  soft  for  working  or  vulcanising.     For  "mixings" 
l'ara  rubber,  or  similar  qualities,  it   is  therefore  pretend 
to   use  neither  tar   nor  lamp   black,  but   litharge, 
similar  lead  compound. 

The  foundation  of   the  shoe  is   the  sole,  and   it  should  I 
made  of  a   tough  and   firm  rubber.     These  soles  are  roll. 
in   calenders   in   which   they  are  at  the  same  time  Btritab 
embossed.     For    this   calendering   operation,    the   niixin 
should  be  used  very  warm    so  that   the    sheets  are 
perfectly  homogeneous  and  free  from  air  bubble-.     A- 
sheets  leave  the   calender  they  are  run  upon  cloth-cover 
frames  the  size  of  which  is  determined  by  the  si 
cutting  tables  or  machines.     Before  cutting  the  soles  fro 
thesf  sheets,  the  latter   are  immersed  for  about  10  minut 
in    boiling    water.     The   shrinking   of   the    rubbei 
reduced   during    vulcanisation    to    a    minimum,    and   t 
distortion    of    the    shoe    upon    the    last    is    obviat 
"sole-mixings"   contain   comparatively   little,   but   ahu 
good   qualities   of   rubber,    such   as    Cougo,   Madagasc. 
Accra   strips,    Hio  sheet,  to   the  amount  of  about 
cent.     This  quantity   can   he   reduced   to   18  per  c 
using  Ceara  or  Negro-heads,   together   with  from  8  to 
per  ceDt.  of  "  recovered  rubber."     The  dark  gr. 
of  the  soles   is   produced  by  the  addition  of  from 
0'75  per  cent,  of  lamp  black,  together   with  from  12  10 
per  cent,  of  barvtes,  or  lithophoue.    The  quantity  of  sulpli 
employed  should   be  at  least  9  per  ceut.  of  the  amount 
india-rubber  contained  in  the  mixing. 

The  uppers  are  made  of   much  thinner  material,  ran 
exceeding   0-02   to.  in  thickness.     The  mixing  is  g 
the  same  for   all  the   qualities  of  shoes  of  a  factoi 
sheets  for  this   purpose  are   run  on  an  ordinary  calcii'l 
which   must,  however,  be  free  from   vibration,  to 
streaks   and  other  irregularities   from   appealing, 
to  the  presence  of  tar  in  these  mixings,  the  sheets  obtaii 
are  very   soft  and  sticky,  they  can  therefore  not  be  ro! 
up,   but  are  cut  into  two  or  three  yard  lengths  which 
deposited  upon  the  already  mentioned  cloth-covered  fratr. 
From    these   sheets  the    uppers  are  cut  by  hand,  the 
parts,   until   further   required,  being    kept  between  clo 
arranged   in   book    fashion.     The   mixtures  for  thi 
contain  not  less    than   25    per   cent,   of  rubber,  geccn 
Ceara  twist.     Of  thickened  tar,   containing  a  little  resin 
wax,  and  sometimes   even  asphaltum,  usually  from  3  t 
per  cent,  is  used,  together  with  about  0-5  per  cent  of  la 
black.     ( If  sulphur,  8  per  ceut.  of  the   amount  of  nil 
present  is  employed.     The  filling  materials  in  the  mix 
consist  altogether  of  50  per  cent,  of  either  "  barytes,' 
lithophone,  or  zinc-wbite  and  chalk,   with  111  pi 
litharge,  and  frequently  also  up  to  5  per  cent,  of  iron  oi 
j    (Venetian   Red).     Sometimes    also   magnesium   carina 
,   appears  to  be  added. 

The  insertions   ("foxing")  between  the  sole  and  np| 
consist   of   more   or  less   strongly  rubber-coated  clotli: 
every   description.     The   rubber   coating  is  appli> 
with  a   friction  calender,  or  upon   the  spre: 
The   mixings   employed   for  this  purpose  are  ver) 
containing  rarely  above  10  per  cent,  of  rubber  (Cm 
together  with  about  15  per  cent,  of  regenerated  rubber,  I 
10  per  ceut.  of  "black  substitute."     For  colouring 
about  025  per  cent,  of  lamp  black,  1  per  cent,  of  tar, 
5  per  cent,  of  ground  dark  waterproof  cuttings,  a 
12  per  cent,  of  litharge  are  used.     Such  a  mixing 
about   3    per    cent,   of   sulphur.      All   the   differe 
representing  the  "  foxing,"  are  cut  by  machinery. 

The  shoes  being  put  together  from   their  various  |'  ■■ 
are    ready   for    varnishing.      The    varnish    used 
purpose  is  considered  the  greatest  mystery  of  a  ru! 
factory,  and  it  is  extremely   difficult  to  produce  the 
black,  elastic  and  nou-cracking  article  required.     [I 
essentially   of    a    linseed-oil    lead-soap    with   additioi 
turpentine  and  sulphur.     The  shoes  are  varnished  " 
dilute  solution  of  this  preparation  in  benzene,     i 
exception  scarlet  or  yellow  varnish  is  used.    This 
of    an    india-rubber   solution     containing     the     i 
quantity  of  sulphur,  to  which  either  vermilion  or  cadu  m 
yellow  have  been  added. 

The   vulcanisation   of  the  rubber  .-hoes  i-  earned  o 
steam-heated  chambers  large  enough  to  receive  the  »  « 
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v's  production.  The  trails  of  the  chamber  nrust  be 
sufficient!]  thick  to  reduce  the  lose  of  heal  bj  radiation  to  a 
minimum,  and  to  allow  of  the  striel   maintenance  of  the 

I  temperature.    Owing  to  the  great  heal  capacity  of 

irge  chambers  .the  time  required  for  vulcanisation  is 
not  less  than  10  hours.  The  temperature  is  slowlj  carried 
up  to  185°  C,  at  which  it  is  maintained  foral  leasl  two  hours. 
This  temperature  should  not  be  exceeded  owing  to  the 
detrimental  action  of  higher  degrees  of  heat  both  upon  the 
textile  portions  of  the  shoes,  and  upon  the  brilliancy  of  the 
famish,    The  progress  of  the  vulcanisation  is  checked  by 

el  long  thermometers  and  also  by  withdrawing  from 
time  to  time  one  of  the  shoes  through  specially  provided 

.  in  the  stove.  Before  emptying  the  hot  chamber, 
vapours  in  it  are  drawn  off  by  means  of  an 
exhauster. — C.  • '.  W. 

Rubbtr  Industry ;  Notes  on  Materials   Used  in  the . 

(iuiuiui-Zeit.  1900, 15,  [13],  206—207.     (Compare  this 
Journal,  1899, 18,  [2],  160.) 

i'v<ns  occurs  naturally  in  the  milk  of  mammals  as  a 
soluble  alkaline  albuminate,  and,  in  the  vegetable  kingdom, 
instituent  of  leguminous  and  other  plants,  [fresh 
COWS'  milk  is  diluted  with  four  parts  of  water,  acetic  acid 
(0- 1  per  cent.)  is  added,  and  the  precipitated  casein  is 
washed  with  water  and  pressed.  The  cake  is  pulverised  iii 
water,  redissolved  with  dilute  soda-lye,  and  again  precipi- 
tated,  this  process  being  repeated  several  times.  It  is 
fjnall]    washed   with    ether- alcohol,    pressed,    dried,    and 

powdei 

Castilloa  Caoutchouc,  of  Central  American  origin,  and 
now  obtained  from  Nicaragua,  West  Indies,  Honduras, 
la,  Panama,  and  Peru,  is  sold  in  blocks, 
-labs,  and  sticky  black  scraps,  and  has  a  medium  value 
usually  two-thirds  that  of  the  best  Para,  It  is  supplied 
by  the  Castilloa  Elastica  (Artocarpaceie),  which  grows 
wild  from  South  Mexico  to  Ecuador,  and  with  special 
vigour  iu  the  southern  provinces  on  both  Atlantic  and 
Pacific  slopes,  and  possesses  various  local  names,  such 
as  Hule  (Nicaragua),  Ule  and  Aquoquitl  (Mexico),  Heve 
orJeve  |  and  Caucho  (Panama).    The  tree  grows 

about  20  metres  high,  has  a  smooth  yellow  stem  16 — 120  cm. 
and  umbellate,  and  the  wood  is  rather 
weak.  The  leaves,  15 — 20  cm.  long,  are  entire,  glossj 
bright  grceu  in  colour,  hairy  on  the  under  surface  and  fall 
in  the  drv  senson,  at  which  period  also  the  tree  is  iu 
bloom.  The  flat,  broad  fruits,  :{ — 5  cm.  wide,  ripen  in  -1 — 5 
months,  and  consist  of  small  cone-shaped  clusters,  joined 
together  at  the  base  ;  they  contain  flat  elliptical  seeds. 
distributed  by  the  agency  of  monkeys  and  parrots,  which 
Iced  on  the  fleshy  fruit  coat.  Castilloa  tuinn  (luum  being 
the  native  name)  is  another  variety,  growing  in  British 
Honduras,  and  yields  a  kind  of  balata  intermediate  in 
r  to  caoutchouc  and  guttapercha.  The  milk  is 
:oagulated  by  heat,  hardens  in  cold  and  softens  in  warm 
water,  so  that  it  can  be  moulded,  but  is  not  elastic. 
Castilloa  Markhamiana  gives  an  inferior  product.  The 
caoutchouc  obtained  from  genuine  C.  elastica  tree  varies 
somewhat  according  to  locality. 

Collection  of  the  Juice. — Ring,  spiral,  or    cross-shaped    j 
incisions   are   made  iu    the  bark,  and  the  milk   collected  in 

Sometimes  the  whole  stem  is  sliced  lengthwise  or    i 

even  felled,  a  practice  which  has  greatly  reduced  the  number 

30   years    ago   one   tree    in    every   live   was  a 

castilloa,  and  -even  cwt.  of  caoutchouc  could  be  gathered 

in   a  fortnight.     Now   the  "Huleros"    must   wander  long 

s  to  find  a  suitable  specimen.     Coagulation  of  the 

smoking  or  drying  in   the  sun   is    less  satisfactory 

'ban    tl  salt   or   sodium    bicarbonate   solutions, 

with  infusions  of  certain  climbing  plants  (lianeand 

convolvulus). 

Iloa  caoutchouc  is  sold  in  London,  Hamburg,  and 
N  ■  w  York  ;  the  Nicaraguan,  in  slabs  weighing  5—10  kilos., 
ips,  is  the  chief  variety;  one  also  finds  the  black 
kind  from  Carthagena  and  large  clear  pieces  from 
oil.  Inferior  brands  exude  a  "dark  offensive  fluid  ! 
vnd  are  very  porous. — R.  L.  J. 


Ihdia-Jtubber  Pigments  j  Cadmium  Compounds  for  . 

(rummi-Zeit.  15,  [8],  190o,  123. 

Cadmium  sulphide,  or  cadmium  yellow,  is  an  excellent 
pigment  for  high-class  india-rubber  articles.  In  covering 
power  and  brilliancy  of  shade  il  is  equal,  if  not  superior, 
to  most  of  the  other  yellow  pigments,  b'or  india-rubber 
articles  it  is  especially  valuable  on  account  of  its  indifferi 
to  sulphur  compounds,  a-  well  as  to  organic  reducing 
substances,  weak  acids,  and  alkalis.  It  neither  affects  the 
elasticity  nor  the  durability  of  rubber  goods,  and  ig  even 
supposed  to  assist  the  process  of  vulcanisation.  Com- 
mercial Cadmium  yellow  generally  contains  traces  of  zinc 
sulphate,  and  low  qualities  are  mostly  adulterated  with  clay, 
gypsum,  or  barytes.  Addition  of  tin  sulphide  scarcely 
affects  the  beauty  of  the  colour,  and  such  mixtures  mat  be 
advantageously  employed  where  the  high  price  of  the  pure 
article  might  be  prohibitive. —  C.  ().  W. 

Camphor  and  Camphor  Oil.     Gummi-Zeit.  15    [8], 

1900.  124. 

Camphor  is  one  of  the  most  important  materials  of  the 

celluloid  industry,  and  is   also  supposed  to  be   used  as  a 

solvent  for  vulcanised  india-rubber  waste. 

Camphor  oil,  which  forms  the  by-product  of  this  process, 
on  fractional  distillation  yields  "  light  "  camphor  oil  of 
sp.  gr.  0-89  to  0-92,  and  "  heavy"  camphor  oil  of  sp.  gr. 
0-96  to  0-97.  The  latter  boils  at  from  240"  to  2703  C. 
Camphor  oil  is  an  excellent  solvent  for  resins  ;  it  represents 
chemically  a  solution  of  camphor  in  a  terpene,  C,0H,S, 
which,  on  exposure  to  the  air,  or  on  treatment  with  dilute 
nitric  acid,  is  readily  oxidised  into  camphor. — C.  O.  W. 

-PATENT. 

India-Rubber  j  Manufacture  of  Substances  similar  to  . 

C.  A.  R.  Steenstrup.     Eng.  Pat.  17,475. 

See  under  XIII.  B.,page  135. 

XIV.-TANNING,  LEATHER,  GLUE,  SIZE. 

Taiinase.  A.  Fernbach.  Comptes  Rend.  131  [261 
1-14—1215. 
Aspergillus  niger  from  nut-galls  was  cultivated  iu  Raulin's 
liquid,  using,  however,  tannin  in  place  of  the  sugar. 
The  product  was  macerated  in  water,  the  maceration  con- 
centrated at  a  low  temperature  in  vacuo,  the  liquid  pre- 
cipitated by  alcohol,  and  the  precipitate  treated  exactly  as 
in  Lintner's  method  for  the  preparation  of  amylase.  The 
grey  powder  thus  obtained,  when  dissolved  iu  water,  acts 
rapidly  upon  tannin  at  about  50°  C,  converting  it  into 
gallic  acid.  The  solution  of  tannase,  filtered  through  a 
Chamberland  filter  into  a  sterilised  solution  of  tannin,°acts 
just  as  effectually,  so  that  we  have  here  a  true  diastolic 
action,  uot  a  fermentation  through  the  agency  of  organised 
cells.— J.  T.  D.  ° 

Tannase;  A   Diastase  Hydrolysing  Digallic  Acid  . 

H.  Poltevin.  Comptes  Rend.  131,  [26],  1215—1217. 
By  a  process  precisely  similar  to  that  of  Fernbach  (see 
preceding  abstract),  but  independently  of  him,  the  author 
has  prepared  a  solution  of  tannase  which  hydrolyses  tannin. 
Along  with  the  gallic  acid  formed  there  is  "also,  in  the  case 
of  commercial  tannins,  a  variable  amount  of  glucose  ;  but  the 
author  considers  these  commercial  tannins  as  mixtures  and 
has  obtained,  from  a  purified  tannin,  gallic  acid  correspondino- 
to  98-5  per  cent,  of  pure  tannin.  The  fact  that  tannase 
also  hydrolyses  phenyl  and  methyl  salicylates  lends  support 
to  Schiff's  formula,  C0H;(t  >H).;.CO.O.C,;H,(OH),C02H, 
for  tannin.  In  nature  tannin  is  often  accompanied  by 
gallic  acid  ;  no  doubt  the  latter  is  formed  by  the  action  of 
tannase,  which  the  author  has  found  to  exist  iu  sumac 
leaves,  and  which,  no  doubt,  occurs  in  other  substances 
containing  tannin. — J.  T.  1). 

Dung-Bate;   The  Action  of .     J.   T.    Wood.     Wiss- 

tcehn.  Beil.  Ledermarkt.  1899—1900,  1    4.3,  49  •  through 
Chern.  Zeit.  Rep.  1900,  24,  [100],  370. 
The  bateing  action  of   dog's  excrement  on  hide  is  the  effect 
of  a  combination   of  amines   (hydrochlorides)  and  erosive 
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enzymes  secreted  by  actively  iuultiplyiug  bacteria.  The 
which  are  not   liquefying  organisms,  may  be   best 

cultivated  in  a  broth  made  as  follows  : — 10  grms.  pi  gelatin, 
of  dry  lactic  aci<l,  ami  1 00  c.c.of  water  are  dig*  • 

Quae  hours  in  a  closed  vessel  on  the  water-hath  ;  the  liquid, 
which  consists  chiefly  of  glutopeptone  lactates,  protopeptone 
pie  nitrogen  compounds,  is  neutralised  with  sodium 
carbonate,  and  potassium  phosphate  is  added.  It  is  then 
inoculated  From  a  mixed  culture,  which  gives  better  results 
than  if  only  one  kind  of  bacterium  is  present.  This  tonus 
n  perfect  artificial  bate  when  the  required  amino-compounds 
have  been  added,  and  it  is  only  the  comparative  costliness 
thai  hinders  its  extensive  as 

Filtering  impairs  the  value  of  dog  dung  as  a  hate,  the 
finely  divided  solids  appearing  to  act  mechanically  as  a 
carrier  for  the  enzymes. — R.  L.  J. 

Erodin ;    The    Use  of  ,   in    Taming.      H.   lacker. 

\\---te.hn.    Beil.     Ledennarkt.    1899—1900,    1,    39; 

through  Chem.  Zeit.  Rep.  1900,  24,  [100],  370. 

Ebodci  is  an  artitieial  bate  or  puering  agent  made  by 
cultivating,  in  a  suitable  nutrient  medium,  the  active 
bacteria  of  dog's  dung,  its  effect  being  due  to  the  formation 
of  enzymes  and  the  loosening  action  of  organic  acid  and 
amino  compounds  (compare  preceding  abstract).  The  hide 
is  rapidly  acted  on.  remains  quite  white,  the  grain  being 
smooth  and  even  and  the  flesh-side  dry  ;  the  resulting  leather 
pie  but  tough  and  strong.  10  grms.  of  the  prepara- 
tion suffice  for  1  kilo,  of  hide.— R.  L.  J. 

Lealhtt  Manufacture;  Contribution  to  the  Sludy  of . 

Ch.  and  Etienne  Bruel.     Monit.  Scient.  15,  [709],  Jan. 

1901,  29—  33. 
In  a  previous  article  (ibid.  April  1900,223)  the  authors 
have  studied  the  histology  and  chemistry  of  the  dermis 
(corium),  the  essential  part  of  the  skin  for  the  tanner. 
They  now  pass  to  the  wet  work,  consisting  of  soaking, 
HmiDg,  sweating,  unhairing,  fleshing,  and  scudding.  The 
quality  and  appearance  of  the  finished  product  depends 
entirelv  on  these  operations.  For  each  kind  of  leather  there 
is  an  "  optimum  "  condition  in  the  wet  state  which  will  give 
a  maximum  absorption  of  tannin. 

The  phenomenon  of  swelling  enters  into  the  explanation 
of  even-  stage  of  the  tanning  process.  The  authors  cite 
Ki  inter's  summaryCBeitrSge  z.  Keutniss  d.  wissenschaftlichen 
Grundlagen  d.  Gerbetci,  1898-9),  in  which  he  considers 
threi  types  oi  swelling:  1.  Capillary  attraction;  2.  Endos- 
mose  ;   3.  -Molecular  imbibing. 

The  la-t  is  of  the  greatest  importance  in  tanning. 
Korner  (see  preceding  reference)  enumerates  certain  prin- 
ciples governing  molecular  swelling. 

1.  A   body   capable  of  swelling,  when  put    into  water, 
rbs  a  definite  quantity  of  the  water  up  to  a  maximum, 

which  cannot  be  exceeded.     (C.  Ludwig.) 

2.  The  maximum  of  swelling  depends  upon  the  chemical 
composition  of  the  body,  on  its  cohesion  and  elasticity,  and 
on  the  temperature  and  interior  pressure  of  the  liquid. 
(C.  Ludwig.) 

3.  Power  of   resistance   to  swelling   increases  from    the 
rior  to  the  interior,  according  to  a  parabolic  law  ;  i.e., 

the  external  layers  of  the  body  attain  the  maximum  swelling 
sooner  than  the  internal  portions.  (I..  Mathiessen  and  A. 
Schwarz.) 

4.  The  volume  of  the  swollen  body  is  smaller  than  its 
original  volume,  plus  that  of  the  liquid  absorbed.    (Quincke.) 

elling  is  accompanied  by  development  of  heat. 
(Duvernoy,  E.  Wiedemann,  and  Liidekiug.  Wied.  Ann. 
25,  1885, 145.) 

The  production  of  heat  is  simply  due  to  the  contraction, 
and  not  to  any  chemical  phenomenon,  such  as  hydration. 
(Kodewald,  Thermodynamik  der  Qnellnng,  Zeit.  f.  Phys. 
Chem.  24,  1X9".  193.)  This  explains  a  fact  well  known 
ti.  tanners,  viz.,  that  skin<  swell  in  cold  water  and  "fall" 
in  warm  water.  Riecke  (Zur  Lehre  von  d.  Quellung,  Wied. 
Ann.  53,  1894,  5C4)  concludes  that  the  degree  of  swelling, 
—  (where  nu  =  mass  of  water  absorbed,  M  =  mass  of  the 

body  swollen),  in  a  space  tilled  with  aqueous  vapour,  un- 
saturated, is  a  function  of  the  pressure  and  temperature. 


The  velocity  of  swelling  (Puscheles)  may  be  expressed  bv 
the  formula — 


dQ 

•  It 


(M  -  Q)  K 


where  M  =  maximum  of  swelling,  Q  =  amount  of  swelling 
in  the  time  t,  and  K  =  a  constant. 

The  differential  quotient  'dt  gives  the  velocity  for  each 
moment,  and  it  will  be  seen  that  the  swelling  becomes 
slower  and  slower  as  the  maximum  is  approached.  Tlin- 
the  law  of  the  velocity  of  swelling  is  identical  with  that  ol 
the  velocity  of  inversion  of  cane  sugar,  itself  an  application 
of  the  law  of  masses. 

For  every  process  of  swelling  the  constant  K  must  be 
determined  experimentally  from  observation  of  M,  and  it 
may  be  shown  that— 

*=]*>«  A' 

whence  the  value  of  K  may  be  calculated  for  each  series  ol 
determinations. 

On  the  manner  in  which  water  is  held  in  swollen  colloid 
bodies,  Korner  (see  above)  cites  three  opinions  : — 

1.  The  hypothesis  that  colloids  have  a  structure  in  the 
form  of  a  honeycomb.     (Biitschli.) 

2.  The  water  is  absorbed  at  the  surface  of  colloids  in  a 
specially  condensed  form.  (Wilhelmy,  Pogg.  Ann.  119 
121,  122.) 

3.  The  water  forms  with  the  swollen  body  a  "  soli. 
solution."     (Nageli.) 

The  latter  view  is  the  one  taken  by  Procter  (this  Journal 
1899,  1034  and  1136).  In  a  "solid  solution,"  as  in  u 
ordinary  solution,  for  each  temperature  given,  the  liquu 
and  the  body  dissolved  are  in  a  state  of  equilibrium. 

In  the  soaking  of  salted  skins,  the  salt  solution  cause 
a  greater  swelling  than  pure  water.  Phenomena  of  dissocia 
tion  and  osmotic  pressure  come  into  play  here  (see  l'roctei 
Cantor  Lectures,  1899,  19). 

In  practice  a  few   hours'    soaking   in   running  ws 
enough    for  fresh  skins.     For    salted   skins  3 — -5  d a 
required,  according  to  the  length  of  time  the  skins  ha 
salted. 

Dry  skins  require  still  longer,  the  problem  being  ti 
soak  them  sufficiently  without  losing  skin  substance  throng! 
putrefaction.  Various  additions  to  the  soak  haw 
proposed  ;  amongst  others,  sulphurous  acid,  1  per  1,000,  an 
borax,  1  per  cent. ;  the  authors  prefer  caustic  soda,  100  gmv 
per  1,000  litres  of  water.  Such  a  solution  hastens  the  swelling 
and  actually  dissolves  less  skin  substance  than  pure  watei 
"  Stocking  "  or  "  tumbling  "  the  goods  is  not  to  be 
mended.  The  best  plan  for  salted  and  dry-salted  skins  i 
after  two  days,  in  a  feeble  current  of  clean  water,  to  (Ira 
up  the  skins,  and  work  them  over  on  a  beam,  "  breakio 
over"  (ecraminage).  They  are  then  returned  to  clea 
running  water  for  2 — 3  days,  or  until  properly  soaka 
After  soaking,  the  skins  are  allowed  to  drain  for 
hours,  and  are  then  taken  to  the  sweating  store  or  to  the  lio 
pits.  Skins  which  are  insufficiently  soaked  so  as  to  brii 
them  to  their  natural  supple  condition  behave  badly  in  tl 
subsequent  processes,  and  hence  will  never  tan. 

—J.  T.  W. 

Tan-yard  Liquors;    Determining   Quickly  and  Approt 

mately    Tanning    Substance   in    certain A. 

Palmer.     Leather  Trades'  Rev.  33,  [769],  958. 

The  following  process  can  only  be  applied  to  any  liqn 
containing  not  more  than  fifteen-hundredths-  of  a  per  cei 
of  tanning  matter.  If  the  liquor  be  stronger,  it  mu-i 
diluted  until  of  suitable  strength.  A  glass  cylinder,  1  in 
in  diameter,  and  graduated  at  12-5,  25-0,  375,  and  50  c. 
is  the  only  instrument  required. 

One  such  cylinder  is  filled  up  to  the  12-5  c.c.  mark  wi 
the  cold  tanning  liquor  to  be  tested  ;  distilled  water  is  th 
added  up  to  the  25  c.c.  mark,  and  clear  saturated  li" 
water  to  50  c.e.  The  whole  is  well  shaken  and  allowed 
stand,  and  examined  every  few  minutes.  If  before  I 
lapse  of  15  minutes,  no  precipitate  be  deposited,  the  c< 
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entsofthe  cylinder  must  be  thrown  away,  and  a  sundar 
i ..,  applied  to  a  new  liquor  made  by  diluting  the  above. 
i  this  be  of  correct  strength,  there  will  be  a  separation  or 
.,,-  [n  the  cylinder,  and  by  observing  the  volume  <>! 
be  deposit  one  can  determine  with  fair  approximation  the 
b  of  the  diluted  liquor  by  comparing  it  against  a 
quor  of  known  tested  strength. 

The  ovlinders  used  must  not  be  narrower  than  1  inch; 
be  lime-water  must  always  be  saturated,  and  the  accuracy 
i  the  process  depends  on  the  practice  and  skill  of  the 
taoipulator, 

The  author  has   only    used    this   process  with   the    liquor 
om  one  tanyard ;  he  therefore  does  not  claim  that  it  would 
lilarlj    with  tanning  liquors  of  other  composition, 
t  snecial  experience  will  be  required  in  each  factory. 

—J.  G.  P. 

•„„■   Butts  j  Currying  of  Waxed  .      Leather  Trades' 

Rev.  33.  [769],  956. 

bark-tanned  hides  are  preferable  for  this  purpose, 
,.1  must  be  well  flayed.  They  are  first  rounded,  then 
laked,  and  brought  into  condition  for  shaving.  After 
laving  they  are  stoned  and  hungup  to  sammy  previous  to 
flatting."  The}  are  then  scoured,  flesh  and  grain,  with 
•ush  and  slicker,  the  grain  being  generally  scoured  by 
achine.  If  after  this  treatment  the  colour  be  not  sutis- 
ctorv,  the  hides  may  be  bleached  with  warm  sumac. 
then  ready  for  stuffing,  which  may  be  done  either 
,•  hand  or  in  the  drnm.  For  hand  work  good  results  are 
itained  with  a  Stuffing  grease  made  of  cod  oil  and  tallow 
ixed  together  while  warm.  After  staffing,  the  hides  are 
ing  np  in  th<  stove  to  dry.      When  dry  they  are  tallowed 

the  grain  with  warm  tallow,  and  laid  in  pile  for  a  few 
leks,  after  which  they  are  ready  for  finishing  and  waxing, 
lis  process  is  commenced  by  freeing  the  butts  from 
rfaee  greflse  on  both  sides,  whitening  with  the  slicker, 
id  then  cleaning  and  sizing  the  grain,  after  which  they  are 
ing  up  to  dry,  and  are  then  boarded  in  three  ways.  They 
e  now  coloured  with  a  composition  made  of  vegetable 
ark  and  cod  oil,  which  is  applied  to  the  leather  with  a 
ush,  one  brush  being  used  to  apply  the  composition  and 
.-  other  to  brush  it  well  in.  They  are  then  sized  twice 
latin  sin.  well  glassed,  next  hung  up  to  dry  for  an 
■  iir  or  two,  re-sized,  and  smoothed  off  with  a  pad  on  the 
ft  part  of  the   arm.     When  re-dried,  they  are  re-glassed, 

d  are  then  "  oiled  off." — J.  G.  P. 


hrome  Liquors  i 
Partly  Spent  - 
956. 


Recovery    of    Useful    Products   from 
— .     Leather  Trades'  Rev.   33,    [769], 


itii  the  one-bath  chrome  process  the  weak  or  partly 
ent  liquors  arc  generally  thrown  away.  These,  however, 
■qucntly  contain  30  per  cent,  of  the  bichromate  originally 
aployed,  and  the  chrome  salts  may  be  recovered  by  the 
aiition  of  soda  ash.  The  precipitated  chromic  hydrate  is 
llected  on  a  filter  of  coarse  sacking,  and  re-used. 
In  the  two-bath  system,  after  chroming  the  skins,  lime 
ay  be  added  to  the  spent  liquor  and  the  almost  insoluble 
Icium  chromate  recovered.  Treated  with  a  little  sulphuric 
id,  the  calcium  chromate  is  converted  into  calcium 
chromate  and  gypsum.  By  treating  this  with  potassium 
rhonate,  calcium  carbonate  is  precipitated,  and  bichromate 

b  remains   in   solution.     It  is  also  possible  to  treat 

e  liquor  with  lead  acetate  and  recover  the  lead  chromate. 

The  second  bath  of  the  two-bath  process  is  generally  of  a 

rength  of  from  109  — 12°  B.     The  partly  spent  liquor  may 

rated  to  dryness  in  a  small  copper,  and  the  residue 

with  about  one-third  of  its  weight  of  water.     The 

1  portion  may  be  used  in   the   next  reducing  bath. 

-■dual    salts    consist    chiefly   of    sodium    chloride, 
Inch  might  be  used  for  salting  "  green  "  hides. 
In  the  case  of  a  first  bath  of  a  normal  constitution,  which 

of  bichromate,  chrome  alum,  and  hydrochloric  acid, 

is  advisable  to  mix  it  with  the  second  bath,  and  then 

the   liquid   to   settle;    the    potassium    bichromate  is 

duced,  and  a  solution  of  chromic  hydrate  is   obtained, 

aieh  may  be  recovered  by  the  help  of  soda  ash. — J.  G.  P. 


Paste-Glue  from   Bone-Glue;    Preparation  of .     H. 

Borntrager.    Oesterr.  Chem,  Zeit.  3,  515.    Chem.  Centr. 
1900,  2,  [24],  1218. 

Two  hundred  and  fifty  grins,  of  joiners'  glue  are  dissolved 
in  1,000  grins,  of  hot  water,  and  a  mixture  of  10  grms.  of 
barium  dioxide,  5  grms.  of  sulphuric  acid  (66°  B.),  and 
15  grins,  of  water  added,  and  the  whole  heated  on  the 
water-bath  for  about  48  hours  at  80°  C.  A  considerable 
quantity  of  sulphur  dioxide  is  evolved,  and  the  glue  loses  its 
power  of  gelatinising  ;  it  acquires  a  pleasant  odour,  and 
does  not  become  mouldy  even  after  standing  for  a  month 
exposed  to  the  air.  It  is  strongly  adhesive  and  reacts 
faintly  acid.  When  dried  in  the  form  of  thin  plates,  it 
greatly  resembles  gum  arabic,  and  is  claimed  to  be  a 
superior  substitute  for  the  latter.  1  kilo,  of  this  paste-glue 
costs  about  25  pf.,  or  a  bottle  containing  50  c.c.  would  cost 
about  1.25  pf. — A.  S. 

Glue;  Determination  of  theV  iscositu  of'  J.  Fels. 

(.'hem.  Zeit.  1901,  25,  [3],  23. 

In  extending  the  application  of  his  viscosity  test  (this 
Journal,  1897, 16,  264)  the  author  has  met  with  a  sample 
of  glue  which,  at  the  prescribed  temperature  of  30'  C,  had 
a  viscosity  of  6  "24,  whereas  the  highest  limit  permissible  is 
t.  He  therefore  recommends  that  the  viscosity  test  should 
be  made  with  a  15  per  cent,  solution  at  35°,  instead  of 
30  I '..  as  at  the  higher  temperature  all  samples  tested  show 
viscosities  below  4.  Moreover,  as  the  time  taken  in  heating 
the  glue  and  the  temperature  applied  when  making  the 
solutiou  (after  the  material  has  been  soaked  well  in  cold 
water)  affect  the  ultimate  viscosity  (the  viscosity  being 
lower  when  the  temperature  was  higher  or  the  time  of 
melting  was  prolonged),  it  is  now  recommended  that,  after 
soaking  the  glue,  the  15  per  cent,  solution  should  always  be 
heated  for  30  minutes  to  the  temperature  of  boiling  water 
before  making  the  viscosity  test. — W.  G.  M. 

Tanninq  Liquids  and  Extracts  ;  Determination  of  Tannin , 
Gallic  Acid,  other  Organic  Acids,  and  Mineral  Acids 
in .     F.  Jean. 

See  tinder  XXIII.,  page  159. 

Tanning    Determination,    with    Results    of  Hide   Powder 
Method;    Comparison   of   Volumetric   Methods  of 
A.  Turnbull. 

See  under  XXIII.,  page  159. 

Leather  ;  Dyeing,  Staining,  and  Finishing  of . 

M.  C.  Lamb. 

See  under  VI.,  page  120. 

PATENTS. 

Leather  ;    Manufacture  and   Treatment  of .      G.  A. 

Clowse,  Xeedham  Market,  Suffolk.     Eng.  Pat.  1809,  Jan. 
29,  1900. 

Maxvfacture  and  treatment  of  leather  by  a  product 
obtained  from  brewers',  distillers',  and  vinegar-makers' 
yeast,  and  the  substitution  of  such  products  for  such 
nitrogenous  substances  as  yolk  of  egg,  blood  albumin,  egg 
albumin,  &c,  which  are  now  largely  used  for  filling,  swelling, 
stuffing  and  dressing  of  hides.  The  process  may  be  carried 
out  in  the  following  manner  i — 

( Ordinary  thick  yeast  is  placed  in  suitable  vessels  and 
submitted  to  a  temperature,  by  preference  80°  to  100°  F., 
for  a  sufficient  time  to  reduce  the  paste  to  a  liquid  condition ; 
this  operation  generally  requiring  from  8  to  10  hours ; 
if  desired,  the  pressed  yeast  may  be  mixed  with  an  equal 
quantity  of  boiling  water,  and  allowed  to  remain  in  this 
liquid  condition  for  half  an  hour.  The  product  is  then 
filtered,  and  the  filtrate  neutralised  with  a  suitable  alkali, 
and  then,  for  purposes  of  transport  or  convenience,  the 
filtrate  may  be  concentrated,  either  in  vacuo  or  in  open 
pans,  to  a  syrup. 
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This   product,  when  mixed  with  suitable  oil  or  fat,  is 

d  the  manufacture  and  treatment  of  leather  in  a 

a  way  and  in  like  proportions  to  those  used   when 

employing  the  ordinary   nilrogei  inces,   such   as 

yolk  of  egg,  albumin,  &c-  M   C.  L. 

..   .>>'  ,:ntl  Apparatus  for  Mating  . 

I     1:    Edso     Ohio,U.S.A..     Bng.  Pat  21,467,  Nov.  27, 

The  primary  object  of  this  invention  is  to  obtain  isinglass 
latin   from  -  ind  other  oil-less  parts  of  fish, 

ami  to  avoid  the  destruction  of  the  gelatinising  property  of 
any  of  the  material  undergoing  treatment.  The  mat.  rial  to 
be  treated  may  be  crushed  to  a  finely  divided  state,  and, 
after  deal  ishing,  is  treated  with  pun 

from     -  1'  :  the  mass  must  not  be  boiled.     After 

sufficient  digestion  the  gelatin  solution  is  drawn  off ,  and 
filtered  from  solid  matter.  This  liquid  is  now  allowed  to 
congeal,  at  a  temperature  between  33  ami  50°  F.  After 
time  this  set-  to  a  jelly,  which  may  be  cut  into  slices 
ami  dried  by  any  weli-known  pro. 

There  i:-  also  described  a  special  a]  paratus  tor  carrying 
out  the  above-described  process,  for  which  patent  is  also 
claimed.— M.  C.  L. 

XVI— SUGAR.  STARCH,  GUM,  Etc. 

Sugar  Juices :  Influence  of  the  Alkalinity  after  the  Second 
iratiim    on    the    Solution     of    Magnesia    by   . 

K.  Amlrlik.    Zeits.  fur  Zuckerind.  in  Bohmen,  1900,  25, 

[3],  14s!— 152. 
It  is  not  advisable  to  neutralise  the  alkalinity  of  the  juice 
in  the  second  saturation  to  too  great  an  extent,  since  a  low 
alkalinity  causes  a  large  proportion  of  magnesia  to  be 
dissolved  in  the  third  defecation.  A  case  is  quoted  of  a 
.  factory  in  which  the  first  vessel  of  the  evaporator 
became  so  rapidly  iuerusted  that  it  had  to  be  cleaned  with 
acid  every  two  or  three  days.  The  juice  of  this  factory 
was  brought  to  an  alkalinity  of  0-03 — 0-04  per  cent,  as 
CaO  after  the  second  saturation,  and  0005— 0'01  per  cent, 
after  the  third  saturation.  Analysis  of  the  juices  showed 
that  the  proportion  of  magnesia  in  solution  increased  after 
each  saturation:  the  mud  from  the  filter  also  consisted 
largely  of  magnesium  carbonate.  Hence  the  conclusion 
was  drawn  that  the  incrustations  were  due  to  dissolved 
magncjia.  It  appeared  that  in  this  particular  juice  an 
alkalinity  equivalent  to  0'035  per  cent,  of  CaO  corresponded 
to  a  complete  precipitation  of  the  free  lime,  and  consequently 
the  most  favourable  conditions  for  solution  of  magnesia 
.  d  after  the  second  -aturation.  The  remedy  for  the 
incrustations  was  satisfactorily  found  by  only  carrying  the 
second  saturation  down  to  an  alkalinity  equivalent  to 
', — 0-06  per  cent.  CaO.  Experiments  with  sugar 
solutions  fully  confirmed  the  above  explanation,  for  when 
solutions  of  raw  sugar  were  heated  with  a  mixture  of  lime 
and  magnesia,  and  then  saturated  to  varying  extents,  it  was 
found  that  when  the  saturation  was  not  carried  below  0'05 
per  cent  as  (.'at  >  no  magnesia  was  dissolved,  hut  that  when 
the  alkalinity  was  less  than  0' 05  per  cent,  the  proportion 
of  dissolved  magnesia  steadily  increased. — J.  F.  B. 

:<nt)iir   Liquors;    Disappearance  during  Evaporation  and 

Boiling  of  the    Alkalinity   of .      Iv.  Andrlik.     Zeits. 

fur  Zuckerind.  in  Bohmen,  1900,  25,  [3],  143-148. 

FkoM  a  <tudy  of  the  composition  of  the  ma-seeuites  of 
two  •  '!»•  author  concludes  that  saturated  juices 

cannot  be  p  rmanently  alkaline  if  the  ratio  of  the  non- 
volatile inorgai  dculated  as  K.,0),  which  remain 
over  for  the  saturation  of  the  arnido-acids,  to  the  nitrogen 
of  tbes<  acids  i-  below  3*3,  since  in  that  ease,  \\J>:  X 
being  as  3" 3:  1,  the  fixed  bases  are  not  even  sufficient  for 
the  saturation  of  the  amido  acids.  In  sueh  juices  au 
alkalinity  can.  ai  lie  most,  only  be  due  to  ammonia,  and 
must  di-appear  either  completely  or  largely  during  the 
evaporation.  The  analyses  of  the  diffusion  juices  and 
mat  the  campaign  1898-99,  in  which  this  loss  of 
alkalinity  m>  observed,  showed  the  above  ratio  as  averaging 
2'3,  and   those  masseeuites   which  reacted  distinctly  acid 


towards  phenolpthalein  showed  a  still  lower  ratio,  [n  the 
masseeuites  of  the  1899 — 1900  campaign,  iu  which  the 
alkalinity  was  preserved  during  boiling,  the  ratio  above 
mentioned  rose  to  an  average  of  3-8.  — .1.  F.  B. 

Saturation  Mud  ;  Oxalic  Acid  in .    K.  Andrlik 

fiir  Zuckerind.  in  Bohmen,  1900,  25,  [3],  139—142. 

liu.  author  finds  that  oxalic  acid  is  present  in  saturation 
mud  in  varying  proportions,  and  can  be  extracted  either  In 
exhaustion  with  ether  after  acidification,  or  by  conversion 
into  the  soluble  alkali  -alt  by  boiling  the  mud  with  an 
alkali  carbonate.  The  quantity  of  uxalic  acid  obtained 
by  the  author  from  the  mud  of  the  first  saturation  varied 
from  1  "07  to  2 "50  per  cent.,  with  an  average  of  1  -98 
cent,  on  the  dry  substance  of  the  mud.  As  a  rule,  tld 
quantity  of  oxalic  acid  recovered  from  the  mud 
same  as  that  present  in  the  diffusion  juice,  showing  that  it 
is  completely  precipitated  by  the  process  of  saturation. 

In  some  eases,  however,  a  larger  quantity  of  oxalic  and 
was  obtained  from  the  mud  than  was  originally  present  in 
the  juice  ;  this  would  seem  to  indicate  that  oxalic  acid  i- 
produced  by  the  action  of  the  lime  and  heat  upon  some  of 
the  constituents  of  the  juice. 

The  quantity  of  oxalic  acid  in  the  mud  decreases  when 
the  latter  is  kept  for  some  time. — J.  F.  B. 

Glucose ;     Method   of    Producing   ,     by   the   Aiil   of 

Mucedinx.     Calmette.     Rev.  Prod.  Chim.  3,  [22],  340. 

CnosnED  maize,  or  decorticated  rice,  is  mixed  with  twice 
its  weight  of  water  and  0-5  per  cent,  of  hydrochloric  acid, 
and  is  heated  to  100;  C.  for  the  first  hour,  110  C.  for  a 
second  hour,  aid  120°  C.  for  an  hour  longer.  The  con- 
sumption of  acid  may  be  reduced  by  adding  it  by  deg 
during  the  operation.  The  whole  of  the  starch  having 
been  converted  into  dextrose,  maltose,  and  dextrin,  the 
wort  is  diluted  to  25  per  cent,  strength,  and  forced  by  steam 
pressure  into  a  saccharifying  vessel,  or  "glucogeue,"  where 
it  is  treated  with  sufficient  sodium  carbonate  to  reduce  the 
acidity  to  25  per  cent.,  expressed  as  H;SOj.  It  is  then 
sterilised  by  means  of  a  current  of  steam  for  a  i 
of  20  minutes;  the  vessel  is  then  at  once  closed,  and  com 
pressed  sterilised  air  is  admitted,  to  aerate  the  wort  aun 
force  it  up  into  a  funnel,  which  conveys  it  to  an  emulsifirr 
Since  the  latter  works  continuously,  and  at  a  temperaturt 
of  35° — 38°  C,  the  conversion  of  the  maltose  and  dextrit 
into  dextrose  will  be  complete  in  24  hours  when  a  cultim 
of  mucedinu  is  used,  or  3G  hours  without.  After  being  agaii 
nearly  neutralised  with  sodium  carbonate,  the  wort  is  pii 
through  a  filter-press,  to  separate  the  skin  and  insolubl 
matters  of  the  grain,  together  with  the  mycelia  of  the  muci 
dime.  The  pale  straw-yellow  filtrate  of  dissolved  giuco- 
is  decolorised  with  animal  charcoal  or  by  electrolysis. 

'  — C.  S. 

Sugar  Factories  in  Russia;  Purification  of  Waste  II. 
of .     J.  Slasski. 

See  under  XVIII.  B.,  page  146. 

PATENTS. 

Solutions  [Sugar,  fee]  ;    Treatment  of ,  to  PrecipUm 

Matter  contained    in    them.     S.  M.    Lillie,    Philad 
U.S.A.      Eng.  Pat.  17,924,  Oct.  9,  1900. 

The  solutions,  especially  those  of  sugar,  are  heated  UDtb 
pressure  in  a  series  of  closed  vessels  ;  the  pressure  is  thi 
reduced,  in  order  to  develop  steam  from  the  heated  liq 
the  steam  being  utilised  for  the  preliminary  heating  of  he- 
quantities  of  the  solution.  The  sugar  solution  may  I 
passed  through  a  series  of  vessels  in  succession,  equal 
number  to  the  number  of  steam  pressures  employed,  ai 
subjected  to  direct  contact  with  steam  under  succes- 
increased  pressures.  Besides  the  apparatus  necessary  f< 
carrying  out  the  above  treatment,  means  are  claimed  f' 
automatically  controlling  the  flow  of  the  solution  from  tl 
vessel  of  highest  pressure  to  the  pressure-reducing  tan 
and  conducting  the  steam  there  developed  back  to  tl 
apparatus,  or  other  place,  where  it  may  be  utilised  j  also  f 
regulating  the  action  of  the  pump  which  circulates  tl 
liquor. — J.  F.  1!. 
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Ill 


istti    [n  Improved  Liquid  .    W.  Hilckel,  A.  Heirj 

u.I   C.   Qumpricnt,   Breelau.      Kng.   Pat.  20,528, 
v...    i  i.  1900. 

i  oMPOsrnov  i-  claimed,  consisting  of  water-glass  (so.  gr. 
i    borax,  4  -.  "  natron  "  (sp.  gr.  1  '38),  2  ;  talc,  2 ; 
boric  acid,  -  ;  siccative,  Bj  dextrin,  8;  to  bo 
sticking  purposes,  in  substitution  for  glue,  which  it 
said  in  equal  in  adhesive  properties. — M.  C.  L. 

KVII.-BREWING,  WINES,  SPIRITS,  Etc. 

irley  t    The   Proteolytic   Enzyme  of  Germinating  . 

i     u  ,.|<.     Zeits.  physiol.  Chem.  1900,  31,  [I  aud  2],  79  ; 
b.  fur  Brau.  1900,  17,  [50],  748— 750. 

i  of  die  author  confirm,  on  the  whole, 

,r  work  of  Windiscb  and  Schellorn,  Fernbach  and 
ibert,  Petit  and  Laboarasse,  on  the  same  subject  (see 
■  Journal,  1900,  838  and  916). 

(hoi  ited  filtered  infusions  of  green  malt  with 

utionsof  wheal  gluten,  in  presence  of  lactic  acid.  The 
unity  of  gluten  digested  "as  determined  after  two  hours, 
precipitating  the  unaltered  albuminoids  with  tannic  acid, 
I  estimating  the  nitrogen  in  the  filtrates  by  Kjeldahl's 
thod,  correcting  the  results  by  blank  determinations. 
I'he  enzyme  of  barley  produces  under  similar  conditions 
re  unprecipitalile  nitrogenous  matter  than  does  pepsin. 
inted  out  that  all  quantitative  measurements  of 
gestions  are   only  comparable  when  the  same  pre- 

■  itant  is  used  ;  thus  Kjeldahl,  using  copper  sulphate, 
!'  nd  that  the  action  of  the  malt  enzyme  was  most  intense 
1 1  temperature  of  -">*> — .">.">('.,  whilst  the  author  found 
i  greatest  effect  towards  the  tannic  acid  precipitant  at 
4 — 48°  C.     The  enzyme  acts   best   is    presence   of  small 

■  ;  unities    of   weak    acids;  with   lactic   acid   the    maximum 

Mined   with  •">   parts  per  !,0O0.     The  author 

named    no    action    in    neutral    or    alkaline    media,    using 

I  stic   soda    is   h   neutralising   agent.      The   nitrogenous 

|  ter  digested  increases  with  increase  of  the  concentration 

g  he  gluten  solutions  up  to  3  per  cent.      With  kilned  malt 

I    author  also  finds  a  certain  proportionality  between   the 

j  malic  action  and  the  nitrogenous  matter  iu  the  extract. 

9 !  proteolytic   enzyme  is  not  destroyed    by   the   evapora- 

tii  of  the  infusions    to  dryness    in   vacuo  at  a  temperature 

C.      The    only    essential    point    of    difference 

the  author's  observations  and  those  of  Windisch 

llhorn  lies  in  the  fact  that  Weis  considers  that  the 

inking  not  only  dissolved   prpteids, 

also  undissolved  and  insoluble  proteins. — J.  F.  B. 

■ley;   Treatment   of  ,  with    Lime   in   the  Steeping 

Voter.     Kajmar.     Allgem.  Zeits.  Bierbrau.  und  Malzfab. 
900,  [80]  j  through  Woch.  fur  Brau.   1900,  17,   [51], 

ct  the  subsequent  development  of  moulds  on  the 

Windisch  recommended  the  addition  of 

li  :  to  the  first  steeping  water.    The  author  prefers  to  add    I 

second  steep  water.      He  considers  that  the 

ifter  having  been  snaked  in  the  first  water,  is  more 

n  lily  disinfected   by  the  lime,  and  it  is  sufficient  to  leave 

n  in  the   lime  water  for  two  hours  instead  of  eight 

>■-,  as  iii  Windisch's  process. 

trongly  advises  the  application  of  the  lime  to 
I  i  in  the  form  of  clear  saturated  lime  water, 
as  milk  of  lime.  If  added  as  milk  of  lime,  the 
mm  carbonate  adhering  to  the  grain  drys  up  in  the 
is  injurious  to  the  workmen.— J.  F.  B. 

Walt;  Manufacture  of .     B.Rudolph.     Woch. 

fur  Brau.  1901, 18,  [1],  1—2. 

tiling  wheats  come  from  Silesia.     They  should 

smooth   varieties,  grown    on  not  'too   rich 

ul.     The  atiihor  has  worked  with   a  wheat  of  a  steely 

me.  which  indicates  a  high  proportion  of  nitrogen. 

1  s  kind   gives  good   mall  if   care   be   taken  to   prevent 

dtimt  wheal,  a  steeping  space  of  0-12  cb.  metre,  a 
of   1-6  sq.  metre,  and  a  kilning  surface   of 


0-9—1  sq.  metre  am  allowed  per  cwt.  of  grain.  Steeping 
occupies  about  -is  hours,  or  52  hours  iii  cold  weather 
changing  the  water  every  9— 10  hours  and  allowing  from 
;iG  —  4n  hours'  immersion.  The  addition  of  a  lime  and 
bleaching-powder  solution  to  the  last  Steeping  water  is 
beneficial.  The  germination  on  the  Hour  should  lie  Started, 
if  possible,  at  10"  C.  with  a  thin  "  couch."  The  grain  should' 
be  turned  occasionally  until  it  begins  to  sprout,  that  is,  for 
the  first  two  days.  The  temperature  when  felting  takes 
place  should  not  exceed  20°  C,  and  must  he  kept  down  by 
loosening  if  necessary.  The  grain  requires  from  4—5  days 
on  the  floor  ;  when  the  modification  is  complete,  the  length 
of  the  acrospire,  which,  iu  the  case  of  wheat,  grows 
externally,  should  he  three-quarters  the  length  of  the  corn. 
Kilning,  with  a  double-floor  kiln,  takes  24  hours,  the  final 
temperature  on  the  lower  floor  being  85°  C,  measured  in 
the  malt,  tin  the  upper  floor  the  malt  should  be  turned 
once  every  three  hours,  to  avoid  breaking  off  the  shoots, 
which  would  prevent  the  formation  of  air  channels  ;  on  the 
lower  floor  it  should  be  turned  every  hour.  The  malt  must 
not  contain  excess  of  moisture  when  it  arrives  at  the  lower 
floor,  and  the  aeration  must  be  sufficient,  or  the  malt  will 
readily  become  brown  or  "foxy,"  and  its  flavour  will  be 
spoilt  for  the  preparation  of  good  "  Weisshier."  The  loss 
of  weight  during  the  malting  of  wheat  is  estimated  at  from 
23—25  per  cent'.— J.  F.  B. 

Yeast   and  Sugars,    Various;  Fermentation  Experiments 

with    .     P.  Lindner.     Woch.    fiir   Brau.    1900,   17 

[48—51],  713—716,  733—735,  746—748,  and  762—765! 
The  author  has  developed  his  simple  method  of  identifica- 
tion and  classification  of  fermentation  organisms  by  their 
behaviour  towards  various  sugars  and  allied  carbohydrates 
(this  Journal,  1900,  761).  The  present  paper  consists 
essentially  of  records  of  some  3,000  experiments  with  over 
200  organisms  and  21  different  sugars,  including  some  of 
the  rare  aud  synthetical  sugars.  The  results  are  classified 
according  to  the  type  of  yeast,  and  are  arranged  in  tabular 
form.  The  groups  comprise  various  yeasts  and  yeast-like 
fungi  (monilia,  torula.  mucor,  and  yeast  from  special  beers), 
schizosaccharomyces,  milk-sugar  yeasts,  mould  yeasts' 
auomalus  yeasts,  wine,  distillery,  pressed,  top  and  bottom 
beer  yeasts,  wild  yeasts,  &c. 

The  most  important  tests  of  the  commoner  yeasts  are 
those  which  relate  to  the  fermentation  or  nou-fermentation 
of  dextrin,  since  this  largely  determines  their  industrial 
type.  Some  species  ferment  maltose  but  not  cane  su^ar, 
a  few  others  ferment  raffinose  but  not  cane  sugar,  whilst 
others,  again,  act  conversely.  Logos  yeast  ferments  raffinose 
only  slightly,  cane  sugar  and  melibiose  strongly.  Several 
discrepancies  occur  when  these  experiments  are  compared 
with  those  of  Kalanthar  (this  Journal,  1899,  60),  in  the 
behaviour  of  some  of  the  species  towards  polysaccharides. 
Kalanlhar's  work  was  performed  with  dried  yeasts,  and 
the  conditions  were  rather  different.  Some  fungi  produce 
acids  which  may  have  a  secondaiy  action  in  the"  inversion 
of  polysaccharides. 

The  typical  top-fermentation  distillery  yeast  "  Race  II  " 
ferments  dextrin  ;  but  although  the  distillery  yeasts  are  of 
the  same  origin  as  the  pressed  yeasts,  they  are  mostly 
without  action  upon  dextrin,  whilst  the  pressed  yeasts 
nearly  all  ferment  it.  This  must  be  due  to  differences  in 
conditions  of  growth.  Although,  as  a  general  rule,  melibiose 
is  not  fermented  by  top-fermentation  yeasts,  this  is  by  no 
means  universal,  and  there  are  a  few  notable  exceptions. 
No  sharp  line  can  be  drawn  between  the  top  and  bottom 
fermentation  yeasts  in  this  respect ;  melibiase  is  probably 
a  very  readily  alterable  enzyme  ;  the  test  proposed  by  Ban 
for  detecting  the  presence  of  bottom-fermentation  yeast  in 
top  yeast  is,  therefore,  not  infallible.  Nearly  all  the  wine 
yeasts  were  without  action  on  melibiose ;  the  author 
detected  at  least  three  different  races  of  Champagne  yeast, 
differing  in  their  behaviour  towards  the  sugars.  Porter 
yeast  was  found  to  contain  three  races,  one  of  which  did 
not  ferment  dextrin ;  some  "  VVeissbier  "  yeasts  fermented 
dextrin. 

The  existence  of  mixed  industrial  yeasts  differing  in  their 
action  towards  dextrin  has  a  bearing  in  connection  with 
secondary  fermentation.     The  wild  yeasts  were  also  resolved 
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into  dextrin-fermenting,  or  Frohberg  types  and  non-fer- 
menting Saai  types,  In  judging  the  results  of  tests  of  this 
kind,  allowance  must  be  made  for  the  great  possibilities  of 
physiologic*)  variations.  This  test  is  also  one  forthe  presence 
of  zymase.    "  Oi  rt,"  for  instance,  contains  invertase, 

but  no  lymase  ;  it  does  not  ferment  anj  sugar,  but  if  mixed 
with  S.  apiculatus  it  enables  the  latter  to  ferment  cane 
sugar,  which  it  would  not  do  alone.  "  Red  yeasts  "  of  the 
torula  class  often  contain  no  zymase,  but  they  contain 
eniymes  which  enable  them  to  assimilate  all  the  sugar  in 
a  wort  without  a  trace  of  fermentation.  S  >me  races  of  "  Red 
yeast,"  however,  do  set  np  fermentation  of  glucose,  fructose, 
and  eane  sugar. — J    1'.  11. 

•  Matildas  Is  tfc    Forma/ion  of  Enzyme  in  a 

•teristie    Means    of    Differentiation 1    Zeits.   fur 

S  ritnrind.  1901,  24,  8.  ' 
Dcbourg  (this  Journal,  1S99,  2SS)  has  shown  that  yeasts 
which  do  not  invert  or  ferment  eane  sugar  become  acclima- 
tised when  grown  in  highly  nitrogenous  media  containing 
"i  per  cent,  of  glucose  and  5  per  cent,  of  eane  sugar.  When 
the  culture  medium  was  washed  away,  the  yeast  was  able 
to  ferm.nt  cane  sugar  in  the  absence  of  glucose.  He  was 
also  able  by  similar  means  of  acclimatisation  to  ferment 
other  sugars  which  in  the  ordinary  way  are  not  affected  by 
,  however,  was  au  exception,  and  Mucor 
alternans  could  not  be  induced  to  ferment  any  of  the 
ire  unfermentable  by  it  in  the  ordinary  way. 

Klocker  has  repeated  Dubourg's  work  with  three  species 
of  yeasts,  S.  apiculatus,  a  new  saccharomyces  from  the 
stomach  of  a  bee,  and  &  marxianus,  and  failed  to  accli- 
matise the  first  two  mentioned  yeasts  to  eane  sugar,  whilst 
s  Marxianus  could  not  be  induced  to  ferment  maltose. 
'■"his  author  concludes  that  Dubourg's  statements  (loc.  cit.) 
are  incorrect ;  consequently  Duclaux's  opinion,  that  the 
behaviour  of  the  yeasts  to  the  sugars  cannot  be  used  as  a 
means  of  differentiation,  being  based  on  Dubourg's  work, 
is  not  tenable.  Klocker  asserts  that  t're  enzyme  formation 
of  the  alcohol  fermentation  yeasts  is  one  of  their  most 
persistent  characteristics.— J.  L.  B. 

Malt    Worts;  Analysis   of  Saccharified   .      P.   Petit. 

Mouit.  Scient.  1900,  (4),  14,  [70S],  797—806. 
Is  the  analysis  of  malt  worts,  whether  by  simple  acid 
hydrolysis  or  by  the  aid  of  auxiliary  diastatic  hydrolysis, 
the  presence  of  the  ready-formed  sugar.1;  of  the  malt  is  a 
source  of  trouble.  The  author  determines  these  sugars  by 
repeated  extraction  of  the  malt  with  boiling  alcohol.  They 
consist  mainly  of  saccharose,  with  smaller  proportions  of 
glucose  and  fructose.  In  normal  malt  the  fructose  exists  in 
much  greater  quantity  than  the  glucose  ;  maltose  is  absent. 
In  analysis  of  the  worts,  the  ready-formed  reducing  sugars 
increase  the  apparent  quantity  of  maltose,  and  consequently 
tend  to  low.r  the  dextrin  value ;  on  the  other  hand,  the 
saccharose  is  inverted  together  with  the  dextrin,  and  tends 
to  increase  the  dextrin  value.  The  use  of  diastase  does  not 
afford  much  assistance,  since  the  diastase  of  some  malts, 
especially  of  green  or  low-kilned  malts,  inverts  saccharose 
and  even  maltose  to  a  partial  and  variable  extent.  In  the 
analysis  of  fermented  worts  (thai  is,  brewery  worts)  which 
have  been  boiled  before  fermentation,  the  ordinary  method 
of  acid  hydrolysis  (Elion's  method  with  hydrochloric  acid), 
after  correcting  for  the  reducing  power  of  unfermented 
maltose,  generally  gives  the  proportion  of  dextrin  originally 
■nt  in  the  wort  with  sufficient  accuracy.  The  author 
concludes  that  the  employment  of  precipitated  diastase  in 
the  analysis  of  saccharified  worts  is  not  likely  to  lead  to  any 
:ul  result,  on  account  of  the  indefinite,  variable,  and 
•unstable  nature  of  such  preparations  ;  the  use  of  cold- 
water  malt  infusions  is  still  more  unsatisfactory.  According 
to  the  nature  and  the  age  of  the  diastatic  preparations,  the 
products  of  the  action  of  diastase  on  the  dextrins  of  starch 
or  malt  wort-  may  be  either  maltose  alone,  or  a  mixture  of 
maltose  and  glui 

To  correct  for  the  presence  of  the  ready-formed  sugars, 
the  author  first  removes  the  glucose  and  fructose  by  a 
fermentation  with  S.  apiculatus.  He  has  previously 
determined  that  the  saccl  e  in  the  wort  can  be  estimated 
with  accuracy  by  inversion  by  Clerget's  method,  provided 


the  quantity  present   exceeds  0-4  grm.  per  100  c.c. ;  he  h; 
also  found  that  after   prolonged  acid   hydrolysis  (Elion 
method),  the   saccharose  present  yields  89   per  cent,  i 
glucose  as  modified  invert  sugar.     Consequently,  the  tn 
maltose  having  been  found  by  the   direct   cuprio   reducil 
power    after    fermentation    with   S.   apiculatus,   the  tn 
dextrin  is  determined  by  subtracting  from  the  total  gluo. 
equivalent,   according    to  Elion's   method,   the   sa 
x  0'89    aud    the    maltose  x   1"05,  and   multiply 
remaiuder  by  09  to  obtain  the   dextrin.     This  c 
dextrin,  however,  includes  all   non-reducing  carbohydrate 
other  than    saccharose,  which  yield  reducing  sugar* 
hydrolysis,  and  consequently  includes  pentosans,  ir.'  fti 
the     husks.       These    husk    constituents    may    attain   lar 
proportions  if  raw  grain   be  employed  in  mashing.    Tli. 
presence   may  be  demonstrated  by   hydrolysing  the  WOi 
to  the  maximum  limit  by  the  prolonged  action  of 
and   then    fermenting.      The   unfermentable   residue   tli 
consists  largely,  if   not   entirely,  of  the  non-dextrin  carl 
hydrates  derived  from  the  husks.     The  author  pro. 
a   scheme    of   analysis    for    practical   purposes,    I 
"apparent"  maltose   aud   dextrin    be   determined    in  ! 
ordinary  way,   not  only  in  the  original  wort,  but  b 
fermentation  for  four  days  at  27°  C,  with  a  high-att 
industrial  yeast,  always  employing  the  same  race  ol 
When   a   new   batch  of  malt  is   taken   iuto   use,   a  fu 
corrected  analysis  on  the   lines  indicated  above  should 
made,  in  order   to    check   the   "apparent"    or    "crudi 
results  obtained  by  the  ordinary  methods. — J.  F.  1!. 

Alcohol  in  Distilleries  during  1900;   Causes  of  Poor  . 

tenuations    and  Deficient    Yielils  of .     G.  13 

mann.     Zeits.  Spiritusind.  1900,  23,  [50],  458 — 4J9. 

A  frequent  cause  of  bad  yields  in  the  distillery  is  t 
insufficient  provision  of  malting  floor-space  ;   consequeti 
the  malt  is   generally  used   too  young;   in  fact,  often  at 
only  6 — 8  days'  germination,  whereas    16 — 18   days  ou 
floor  should  he  allowed.     If  sufficient  malting  flo 
cannot  be  afforded,  there  should  at  least  be  a  storage  flo 
to  allow  of  a  longer  ripening  of  the  malt  after  it  lea 
floor.     The  employment  of  a  longer-germinated  malt  alk 
the  quantity  used  to  be  considerably  curtailed. 

Another  point  which  requires  attention  is  the  macerit 
of  the  green  malt ;  the  malt  must  be  macerated  as  finely 
possible,  aud  passed  three  times  through  the  crusher,  oil 
wise  a  considerable  proportion  of  the  grains  will  rem 
behind  when  the  peels  of  the  potatoes  are  removed,  i 
diastase  and  yeast-nutrient  will  be  lost.  The  malt-crusb 
machine  should  be  set  as  closely  as  possible,  in  order 
obtain  a  fine  maceration.  The  method  and  time  of  remov 
the  peels  have  an  effect  upon  the  efficiency  of  the  m 
Some  distillers  remove  the  peels  as  soon  as  the  potatoes 
blown  out,  and  at  the  same  time  remove  a  large  propon 
of  the  malt  along  with  them.  Since  the  removal  of 
peels  from  the  mash  only  takes  about  half  an  hour,  i 
safest  to  leave  them  in  as  long  as  possible,  that  is,  until 
end  of  the  cooling  process,  so  as  to  allow  sufficient  time 
the  complete  exhaustion  of  the  malt  grains.  The  prac 
of  reserving  part  of  the  malt,  aud  not  adding  it  to  tl 
until  after  the  peels  have  been  removed,  has  been  emplo  I 
with  satisfactory  results. 

In  some  distilleries  the  old-fashioned  green  malt  ] 
mashes,  poor  in  sugar,  are  still  employed  instead  of  con  • 
trated   mashes   which    yield   stable    and    vigorou- 
Further,  some  distilleries  use  bakers'  pressed  yeast  or  0  r 
unsuitable    type,    instead   of   the   selected   distill. n 
known  as  Merlin  Kace  II.     It  has   been  said  that  the  1 
gives  frothing   fermentations,   but  if  the    instm. il 
properly  followed  these  will   not  occur,  especial!;. 
concentrated  mashes  obtainable  with  this  y 
In   the   acidification  of   the    seed-yeast   mash   with 
bacteria,  mistakes    are    frequently  made;    stei 
75°  C.  after  acidification  is  very  often  omitted ;  SO 
the  acid  mash   employed  for  infecting  the  next    I 
sterilised,  and  consequently  almost  useless  ;  th 
is  then   very    slow,  and    excessive   further   quantiti 
added.      The   lactic    acid    thus    introduced   desir 
diastase  too  soon,  and   the   attenuations  arc  deli 
infecting  acid  mash  should  be   taken  out  before  the  I 
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rilised]  not  more  than  I— 9  litres  should  be  employed, 

d   ii   Bhonld  Dot  be  added  until  saccharification  U  eom- 

mthor  bae  nut  with  very  few  cases  this  year 

in  of  th<  fermented  mash  lias  been  abnor- 

,  owing  to  want  of  cleanliness. — J.  P.  B. 

.r;   Xtiiuic  of  the  Carbonic  Acid  in   .     Hantke. 

Amerik.  Kerbrauer,  1900,  563  j  through  Woch.  fur  Brau. 

?89. 
ik  anthor  Boggests  that  gaseous  carbonic  anhydride  is  not 
primary  product  of  fermentation,  but  that  the  hydrated 
,1  II. C't>;  is  first  formed  and  then  dissociates  into  carbon 
side  and  water.  He  argues  by  analogy  that  since  the 
ion  of  )  mes  is  characterised  by  hydrolysis,  the 

lation  for  the  splitting  up  of  glucose  by  zymase  ought  to 
ivide  for  the  addition  of  water. 

question  may  Dot  be  of  much  importance  for 
mary  fermentation  at  the  ordinary  pressure,  but  for 
j  fermentation  under  excess  pressure,  the  assump- 
i  would  probably  explain  the  peculiar,  gradual,  and 
linuous  evolution  of  pis  which  characterises  the  foaming 
leer  when  poured  out. 

'here  is   evidence  to   show  that  hydrated  carbonic  acid, 

eh   is  stable  under   pressure,  reacts  with  the  secondary 

sphates  yielding  primary  phosphates  and  bicarbonates  ; 

>   that  it   forms   unstable   esters   with  the   alcohols  of 

Mulary  fermentation,  imparting  an  aroma  to  the  beer, 

ill  disappears  after  standing  in  the  air  ;  it  also  probably 

bi  ies  with  the  amines,  and  the  dissociation   of  these 

e  combinations  contribute  to  the  permanent  character  of 

head.     According  to  Hantke,  the  total  of  this  loosely 

ed  "  carbonic  acid  should  amount  to  0-2  per  cent., 

■h  is  higher  than  the  solubility  of  carbon  dioxide  in  a 

of   water   and  alcohol  of   the   same  strength.      It 

'.pear    that    the   same   delicate   effects    cannot   be 

I    In    the   mere    'gassing"    of    the    beer,   and    that 

more  rationally  explained  by  the  combination  of 

id  carbonic  acid,  produced   in  situ,  with   the  con- 

t  cuts  of  the  beer  during  cellarage. — J.  F.  B. 

.  Distilleries  ;  Continuous  Fermentation  in  ——. 
i  el.  Hull.de  l'A-soe.  Chim.  Sucr.  Dist.  1900,18, 
!  6],  308— 30S. 

thor  gives  a  short  sketch  of  a  process  for  continuous 

ition,  as  deduced  from  certain  experiments  in  the 

iry. 

a   the    large    scale   there   would   be   required  a  closed 

-i   vat  of  60  hectolitres,  three  fermentation  vats  of 

0  hectolitres  each,  all  closed,  and  an  open  collecting  vat 

ectolitres.   The  seel  yeast  is  made  up  in  a  sterilised 

and  brought  into  active  fermentation.     It  is  then 

into   the  tirst    fermenting  vat,  into   which    diluted 

lireel    from  the  boiling  pan,  after  being 

eo  id  in  absence  of  air.     The  vat  is  filled  in  5  or  6  hours, 

n  the  liquor  is  then  passed  to  the  second  vat,  and  so 

1  i;  arrives  in  the  collecting  vat  with  a  density  of 

9  •  — 3°  B.     Fermentation  is  complete  in  3 — 5  hours  after 

-  full.  When  the  cycle  is  started,  the  last  vat  is 
20  hours.     The  temperature  in  the  first  vat  is  kept 

-  f  C,  in  the  second  at  23°— 25    C,  in  the  third  at 
,  and  in  the  last  at  30"—  31'  C. 

ie  molasses  may  be  diluted  with  water  or  with  spent 
.  in  which  case  allowance  must  be  made  for  the  density 
e  same.  Nutrients  and  sterilised  air  may  he  supplied 
tervals  to  the  first  fermenting  vat  when  required. 

—J.  F.  B. 

Km  in  ;  Non-existence  of  Methyl  Aleohol  in .. 

1   '  inantin.     J.  Pharm."  Chim.  12,  [11],  505—507. 

-...  to  redistil  S,."iiiii  litres  of  ruin,  the  author  examined 

r,  fully  for  methyl  aleohol  or  its  derivatives.     In  the 

distillation,  with  n   Savalle's  column   which  did   not 

■   of    temperature   determinations,    the    receiver    was 

jed,  first,  when  the  distillate  ceased  to  colour  rosaniline 

ad  second,  when  the  distillate  began  to  darken 

to   100   ('.,  with  its  own  volume  of  strong  snl- 

:   acid.     The  first   fraction  contained   250  litres,  the 

lie  whole  of  the  remaining  liquid  goiuo- into 

The  first  fraction  boi'ed  at   72    C,  and   must 


therefore,  have  contained  any  methyl  alcohol,  aldehyde, 
formate,  or  acetate  in  the  rum.  Ten  litres  of  this  were 
heated  slowly  to  50J  C.  while  a  slow  stream  of  carbon 
dioxide  was  passed  through.  The  vapours  coming  away 
below  25°  C.  were  caught  in  cooled  alcohol ;  the  liquid  was 
tested  for  formaldehyde.  The  second  fraction,  up  to  -Vj  ( ,'., 
was  saponified  and  redistilled,  and  the  distillate  tested  for 
methyl  alcohol.  The  third  portion,  coming  over  on  further 
heating  to  64° — 72  C,  was  also  tested  for  this  alcohol 
both  before  anil  after  saponification.  The  results  were  in 
all  cases  negative.  This  large-scale  examination,  then,  has 
confirmed,  as  far  as  this  particular  sample  is  concerned, 
Trillat's  conclusion  that  rum  contains  no  methyl  derivatives. 

—J.  T.  I). 

Mult  ;   Determination  of  the  Available  Extract  of . 

L.  Briant. 


See  under  XXIII.,  page  160. 
Beer ;  Detection  of  Arsenic  in 


See  under  XXIII.,  page  158 


C.  Estcourt. 


Beer,  Sugar,  Sfc. ;  Detection  of  Arsenic  in . 

B.  H.  Paul  and  A.  J.  Cownley. 
See  under  XXIII.,  page  158. 

Beer;  Detection  and  Determination  of  Arsenic  in  

W.  Kirkby. 
See  under  XXIII.,  page  158. 

Beer  ;  Detection  of  Arsenic  in  .     A.  H.  Allen. 

See  under  XXIII.,  page  158. 

Glucose  ;  Determination  of  Value  of  Liquid 

Commercial . 

See  under  XXIII.,  page  160. 

Wines;  Cause  of  Error  in  the  Detection  of  Salicylic  Acid 

in .     H.  Pellet. 

See  under  XXIII.,  page  1 58. 

Wine  ;  Detection  of  Alum  in .     F.  Lopresti. 

See  under  XXIII.,  page  158. 

Spirits;  Detection  of  Foreign  Colouring  Matter  in  . 

C.  A.  C'rampton  and  F.  I).  Simons. 
See  under  XXIII.,  page  158. 

PATENTS. 

Casks,  Milk  Churns,   and  like  Receptacles ;   Treating  and 

Preserving .     H.  C.   Williams,   London.     En?    Pat 

25;084,  Dec.  18,  1899.  e' 

The  cask  is  first  pickled  with  hot,  weak,  soda  or  salt  solu- 
tion, in  order  to  remove  surface  dirt,  rinsed  out,  and  allowed 
to  drain.  A  small  quantity  of  strong  ammonia  solution 
having  been  poured  into  the  cask,  air,  heated  to  150°  F  at 
first,  and  afterwards  to  300'  F.,  is  introduced  under  a 
pressure  of  10  lb.  per  square  inch,  the  pressure  being  after- 
wards raised  to  20  lb.  During  this  process  the  cask  is 
rotated  or  agitated,  and  the  ammonia  and  water  are  forced 
into  the  pores  of  the  wood,  and  through  to  the  outside  of 
the  cask.  Steam  may  be  used  instead  of  hot  air.  The 
pressure  having  been  relieved,  an  antiseptic  is  introduced 
into  the  cask  and  the  process  repeated.  Such  antiseptic 
may  consist  of  a  mixture  of  carnanba  wax  with  a  little 
salicylic  acid  and  petroleum,  which  leaves  the  interior 
surface  of  the  cask  hard,  smooth,  and  not  sticky. L.  A. 

Rectification  and  Distilling  Apparatus.  C.  Crepelle- 
Fontaine,  Le  Madeleine-lez-Lille,  France.  Ens-  Pat 
24,846,  Dec.  14,  1899.  S' 

Tiik  claims  relate  to  a  type  of  apparatus  for  the  continuous 
rectification  of  alcohol,  comprising  "  a  purifier,  provided 
with  a  condenser  and  cooling  apparatus,  a  rectifier  proper, 
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provided  with  condenser  and  cooling  apparatus,  between 
which  the  purifier  is  arranged  and  to  which  it  is  connected; 
a  phlegm  purifier,  provided  with  condenser  and  cooling 
apparatus,  and  connected  to  the  rectifier  ;  means  for  con- 
trolling   the    operation    of    the    condensing  "ling 

tatus  by  a  suitable  flow-oontroller  and  a  floal  pressure- 
controller,  acting  upon  the  admission  of  steam  into  the 
rectifier  and  phlegm  purifier,  to  control  the  pressure  within 
the  apparatus."    The  form  of  pressure  regulator  claimed 

rises  a  receptacle  divided  into  a  lower  and  upper 
compartment,  connected  by  means  of  a  central  tube,  a 
suitable  connection  between  the  lower  compartment  and 
the  apparatus,  of  which  the  pressure  is  to  be  controlled,  a 
Boat  in  the  upper  compartment,  a  rod  on  the  float,  con- 
nected with  a  lever  operating  the  inlet  rock  of  the  steam 
pipe. — J.  F.  B. 

Y.,,,1 ;  Manufacture  of  Bakers' .     M.  IV  Hatschek, 

Putney,     Eng.  Pat  2;.. lis.  Dec.  22,  1899. 
jvebs'  yeast  is  washed  and  suspended  in  water,  heated 
tol80°P,'aud  afterwards  digested  at  150°— 180    F.  lor  a 

sufficient  time  to  allow  of  the  .lilTiir-ion  of  the  cell  contents 
of  the  yeast  through  the  cell  walls,  whilst  leaving  the  latter 
more  o'r  less  intact  :  the  liquid  is  then  filtered  iu  such  a 
WB1  that  the  -least  cells  pass  through  into  the  filtrate.  To 
obtain  still  Letter  results  the  yeast,  after  digesting  at  the 
above  temperatures,  may  he  heated  to  the  boiling  point,  or 
boiled  under  a  pressure  of  two  atmospheres.  In  this  case 
the  yeasl  cells  are  ours-,  and  the  cell-wall  residues  are  then 
tillered  off  through  a  close  filter.  The  yeast  extract  pre- 
pared in  either  of  the  above  manners  is  then  mixed  with 
barbie  matter  to  form  a  highly  nitrogenous  wort,  in 
which  a  suitable  seed  yeast  of  the  bakers' yeast  type  may 
be  grown. — J.  F.  B.  * 

Hopped    Wort ;     Production    of  a    Concentrated  . 

II.  A.  Hobson,  London.     Eng.  Vat.  48,  Jan.  1,  1900. 

The  process  consists  essentially  in  first  digesting  hops  in 
hot  water,  and  then  niashiug  the  malt  in  the  hop  extract  so 
obtained,  straining  and  concentrating.  Since  the  tannin 
constituents  of  the  hops  have  a  retarding  influence  upon 
the  action  of  the  diastase,  and  since  the  aromatic  principles 
are  more  or  less  volatile  during  boiling,  the  following  mode 
of  operation  is  further  claimed  : — The  lupulin  of  the  hops 
is  first  removed  mechanically  ;  the  residue  of  the  hops  is 
then  infused  with  hot  water,  and  the  extract  digested  or 
boiled  with  some  substance  containing  albumin,  such  as 
Spent  or  fresh  malt,  in  order  to  fix  the  taDnin.  The 
extract  is  then  used  as  mashing  liquor  for  preparing  the 
wort,  which  is  strained  and  concentrated.  Shortly  before 
the  final  degree  of  concentration  is  attained,  the  lupulin 
previously  abstracted  is  added  to  the  boiling  liquor. 

— J.  1 .  B. 

Distilleries  ;     Treating   Waste    Products  from .      A. 

A.  Ferguson,  Glasgow.     Eng.  l'at.  356,  Jan.  6,  1900. 

Thk  process  claimed  lor  dealing  with  the  spent  wash,  or 
"  pot  ale  "  of  distilleries,  ;.nd  obtaining  therefrom  a  valuable 
by-product  consists  in  ruuniug  the  hot  wash  through  filters, 
where  tie  sol  d  constituents  are  deposited,  and  evaporating 
the  liquid  portion  in  vacuum  pans  to  a  brown,  syrupy  fluid. 
Or  eUe  the  evaporation  may  only  be  carried  to  such  an 
extent  as  to  cause  the  deposition  of  the  whole  or  the  greater 
part  of  the  dissolved  solid-  in  the  form  of  a  sediment  at  the 
bottom  of  (he  pan.  The  clear  liquid  may  be  run  off,  and  is 
i  to  be  sufficiently  pure  to  be  passed  into  rivers.  The 
sediment,  when  treated  with  staich,  glucose,  dextrin,  or  the 
like, forms  a  gelatinous  mass  suitable  for  stiffening  or  sizing 
pur;  I    •■  brown,  syrupy  fluid  also  has  a  considerable 

feeding  value. — I    1".  1!. 

Beer;   Sterilising ,  m    Transport  Casks.     E.  Berliner 

and  A.  Herbert,  Berlin.     Eng   l'at.  2ii,r,:,G,  Nov.  15,  1900. 

Thk  beer  is  sterilised  by  heating  in  transport  casks  of  special 
construction.  The  cask,  which  is  preferably  made  of  metal, 
has  an  opening  closed  bj  ■  valve  «r  tap  on  to  which  may 
be  fitted  an  air  vessel,  or  expansion  chamber  which  takes 


up  the  expansion  of  the  beer  during  the  operation  of  heating 
The  air  vessel  is  brought  into  connection  with  the  interio 
of  the  cask  either  by  turning  on  the  tap  or  by  opening  th> 

valve  In  means  of  a  key  passed  through  an  air-tight  >tu!tin 
box  in  the  top  of  the  globe.  When  pasteurisation  i 
complete,  the  beer  is  cooled  and  the  air  vessel  removed,  afu< 
closing  the  tap  or  valve  ;  naturally,  air  is  excluded  dur'i 
the  whole  series  of  operations.  The  ends  of  the  cylindrici 
transport  cask  arc  stiffened  by  plates  boiled  togethi 
end  to  end,  and  the  socket  intended  to  receive  the  va 
be  provided  with  a  flange  secured  to  the  inside  of  tl< 

-  J.  F.  B. 

XV1II.-F00DS;  SANITATION;  WATER 
PUKIFICATION,  &  DISINFECTANTS. 

(4.)— FOODS. 

Milk  ;  Coagulation  of ,  Spontaneously,  audio/  ll,ini, 

Lactic  Acid  Ferment,  and  Rennet  Ferment.   T.Bokoru 
Chem.  Zeit.  1901,  25,  [1].  3—4. 
The  addition  of  acids  or  of  salts  with  acid  reaction  to  mi 
brings  about  the  coagulation  of  the  casein,  either  instant 
neously  or  after  standing,   according  to   the  quanti 
nature  of  the  acid  added.     The  coagulatiug  prop 
rennet  have   frequently  been  attributed  to  the  pre* 
lactic  acid  in  the  ferment.      But  the  author  shows  that  tl 
cannot  be  the   case  ;  the  quantity  of  acid   present  in  1 
small  proportion  of  rennet  necessary  to  produce  coaj 
would  not  be  sufficient.     Moreover,  the  addition  of 
poisons,  such  as  formaldehyde,  mercuric  chloride,  or  sodii 
fluoride,  hinders  or  prevents,  according  to  the  quantity, : 
action  of  the  rennet.     The  spontaneous  coagulation  of  111 
is  undoubtedly  due  to  lactic  acid  produced  by  lactic  bactet 
but  the  rapidity  of  the  action   of   rennet   (a  few  miuut 
precludes  the  explanation  of  bacterial  production  of  lsi 
j    acid   in  this  case.      It  is  also  generally   agreed  that 
nature  of  the  coagulates  is  somewhat  different.      There  - 
therefore,  be  no  doubt  that  the  coagulating  agent  |ire> 
in  rennet  is  a  specific  unorganised  ferment,  probably  0 
proteid  nature. 

The  author  has  made  a  series  of  comparative 
on  the  retarding  or  inhibitive  influence  of  various  snl 
upon  the  coagulating  powers  of  lactic  acid  bacteria  am 
the  rennet  ferment,  at   the  most  favourable  temperatur 
30°  C.     The  conclusion  which  follows  is,  that  both  ferm 
are  susceptible  to  the  action  of  the  poisons,  but  that 
unorganised   ferment   of   rennet   is   affected   to  a  far   • 
degree   by   the    same   proportion   of    antiseptic   than 
organisms.      This    is   specially   noticeable   in  the  caw  1" 
chloroform,  a  saturated  solution  of  which  entile!;. 
the  activity  of  the  bacteria,  whilst  the  coagulation  I  j 
is  only  delayed  by  about  a  quarter  of  an  hour.— J.  F.  H 

PATENTS. 

Meat  and  other  Extracts ;  Apparatus  for  Prep 
J.  Y.  Johnson,  London.     From  The  Actien   Mas*  b 
hau-Anstalt  vormals   Venuleth  and   Ellenbergei 
stadt,  Germany.     Eng.  Pat.  3817,  Feb.  27,  190J. 

The  meat  or  other  substance   from   which  the  extract  i> 
be  obtained  is  placed  between  two  endless  cloth  apto 
bands,  which  travel   ill   an   upward  zigzag  pall 
rollers.     The  substance  is  compressed  as  it  passes 
guide  rollers  by  adjustable   pressure   rollers   mound  H 
sliding  bearings.     The   extracting  fluid  is  admitted 
the  band  at  the  top  of  the  apparatus,     The  extract  irl 
expressed  at  each   pair   of   rollers  runs  into 
which  has  a  partition  reaching  nearly  to  the  bottom, 
extract  passes  under  this  partition,  and  runs  on  to  the  B 
lower  band,  and  so  on.     Any   fat  which  is  extracted 
on  the  surface,  and  so  does  not  pass  under  the  parotic 
is  run  off   through  a  pipe  supplied  for  the  purpose 
rollers  may  be  hollow,  to  allow  them  to  be  heated.     ' 
volatile  extracting  fluids  are  used,  the  whole  apptroti 
be  enclosed  iu  an  air-tight  case.     Fractional  exl 
be  carried  out  by  admitting  the  solvent  at  different   > 
and  keeping  the  expressed  liquids  separate.— W    I' 
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Preparation;  Production  of .     Mas   Diel 

Friedrichsberg,  Germany,  and  A.  Lunger,  Berlin.     Eng. 
Pat.  19,141,  Oct  '-'">.  1900. 

Bl  process  claimed  is  one  for  the  production  of  a  Wood 

banun  insoluble  in  water,  and  containing  a  large  quantity 

•  ir,m      0*S   to   -'   kilos,   of  calcium  oxide,  roughly  pow- 

•red  are  ponred  into  100  kilos,  of  os  Wood  and  stu  red  up 

nil  the   mixture  becomes   thick.      The   mixture  is  then 

lowed  to  stand,  when  any  unused  calcium  oxide  settlesout. 

,terial  is    removed  and  dried  under   reduced 

I    ,  until  ready  for  grinding.     Hie  ground 

m   is    washed    with   water.      Instead    of    oxide, 

loium  carbonate,  phosphate,  &c.   may  be  used  in  equiva- 

il  proportions.      The   finished   product    is  odourless  and 

W    P.  S. 

(B.)— SANITATION;   WATER  PURIFICATION. 

Water;  Lend  in  Potable .      P.  Cables.     J.  Pharm. 

Chim.  12,  [M], 517— saa 

ke  lead  is   attacked  by  waters  less  readily  than  alloys, 

I  the  ease  and  rapidity  of  the  attack  increasi   oof  only 

■.mount,  but  also  with  the  number,  of  the  foreign 

I  lie     author's    experiments     with     long    lengths 

■  t  lead  piping  confirm  the  usual  view,  that  nitrites 
the  water  increase  its  corrosive  action  on  lead,  while 
st  other  salts  diminish  it.  Free  carbon  dioxide,  as  a 
vent  of  lead  carbonate,  also  increases  the  activity  of  a 
:er ;  hut  the  addition  of  dissolved  calcium  carbonate, 
acially  in  conjunction  with  calcium  sulphate,  greatly 
ens  it.  Lead  in  a  water  is  best  detected  and  its  amount 
■rmined    by    hydrogen     sulphide  ;    but    care    must    be 

enough  acid  to  dissolve  any  carbonate 
tent,  vet  to  avoid  unnecessary  excess.  ;is  the  coloration 
duceii  by  ,i  given  quantity  of  lead  is  considerably 
ened  bl  even  a  small  amount  of  acid  in  excess.  In 
,    fen  lead  in  water   a  serious  danger;  in  a 

diiestic  supply,  filtration,  especially  if  a  weekly  spoonful 
al  charcoal  be  added  to  the  filter,  will  usually  remove 

tl  lead,  but  in  the  ease  of   public   drinking  fountains,  lead 

,    <  ou»ht  to  he  avoided  altogether,  and  cast-iron  pipes 

ul.-J?T.  J). 

ler  ;  Seed  of  Uniformity  in  the  Bacterial  An  tlysis  of 

.     V.  Abba.     Zeits.  fur  live;.  1900,  33,  372.     Proc. 

ist.  Civil  Eng.  1900,  142,  [4],  46. 

-  ilta  of  different  bacteriological  analyses  cannot,  in 

■   -      be    satisfactorily   compared,    owiny     to    the 

in  the  practice  of  the  various  experimenters.     The 

Hits  cannot  be  uniform  if  the  temperature  at  which  the 

ci  ures  are  carried   out,  the  period  of  incubation,  nud  the 

unity  or  the  composition  of  the  gelatin  medium,  vary. 

T   following  data,  which  were  proposed  by  the  author  for 

ral  acceptance,   were  discussed  at   the  Como  Hygienic 

-.and  a  resolution  was  passed  in  favour  of  uniformity 

n  rocedure.     For  the  nutritive  gelatin,  a  substance  com- 

ixhd  of  concentrated   bouillon  from  Liebig's   Extract  of 

M  t,  6   ^'rms.;  fish   glue    (gelatin),   150  gnus.;  distilled 

t,    1.000  jrnii, ;    is   recommended.     The   addition    of 

peptone,  and  other  similar  ingredients  is  unnecessarv. 

ite  of  soda   in  the  proportion  of  0'5   per  1,000  is 

»i  .osed  for  the  standard  of  alkalinity,  after  the  addition 

lent  alkali   to  give  the  characteristic  rose  tint  with 

I   er    cent,    alcoholic    phenolphthaleiu    solution.       The 

h  method  is  not  recommended  for  cultures,  but  that 

with  Fischer's  modification  of  Petri's  process.     The 

ire  for  incubation  should,  in  all  cases,  be  constant 

19°  C,  and  the  period  of  incubation  should  be  as 

•das  possible — 15  days  is  suggested.     The  number 

should   always  be  stated  as  those  present  in 

■  water.     Xo  investigation  of  water   of   unknown 
iiould  be  undertaken,  nor  of  samples  procured  by 

ihle  observes, — A.  S. 

The  Linde  and  Bess  Process  for  the  Removal  of 

on  from  .      Gesundheits  -  Ing.  1900,  105.     Proc. 

■  wl  Eng.  1900,142,  [4],47. 

r  is  treated   in  a  filtering  vessel   filled  with  wood 
ngs,  free  from  turpentine,  and  impregnated  with  oxide 


of  till.  Air  is  excluded,  so  that  the  oxygen  required  for 
combination  with  the  iron  is  apparently  derived  from  the 
water  itself  The  bydrated oxide  of  iron  formed,  is  retained 
bj  the  shavings, in  the  form  of  abrownish-red  deposit.   The 

arc  washed  out  every  12  hours,  air  and  steam  being 
blown  through  them  in  a  reverse  direction,  whilst  the  shav- 
ings are  changed  and  cleansed  about  every  two  months. 
The  cost  of  a  considerable  amount  of  pumping  is  saved  by 
tins  process,  as  there  is  no  need  of  mechanical  admixture  of 
the  water  with  the  atmosphere.  In  some  works  at  Glad- 
bach,  the  total  cost  of  the  plant  was  2,500/.,  and  the  annual 
expense  of  filtering  165  million  gallons  of  water,  for  labour, 
materials,  and  interest  on  capital,  was  389/. — A.  S, 

Contaminated    Waters;     Reaction  of  Sodium  p-Benzene- 

sulphonate  on   Iron   Cystinate    contained   m   .     H. 

Causae.  Comptes  Rend.  131,  [26],  1220—1222. 
Moiinii:  has  stated  that  all  acid  waters,  even  distilled 
water,  gore  a  reaction  with  sodium  ;>-benzene  sulphonate, 
and  that  this  reaction  is  consequently  not  characteristic  of 
e\stiue.  The  author  points  out  that  he  has  all  along 
regarded  this  reaction  as  indicating  a  L'SH  group,  rather 
than  a  particular  substance,  and  that  certain  phenols  also 
give  similar  though  individual  tints  with  the  reagent; 
moreover,  it  is  the  iron  compound  of  cystine,  not  cystine 
itself,  that  gives  the  reaction.  Two  portions  of  a  water 
giving  the  reaction  were  treated,  one  with  baryta,  one  with 
lead  acetate ;  the  first,  after  filtration,  gave  no  reaction, 
while  the  second,  after  filtration  and  removal  oil  the  lead 
from  the  filtrate  by  sodium  sulphate,  still  gave  the  reaction. 
If  traces  of  iron  be  removed  from  the  phenols  above 
mentioned,  by  precipitation  with  baryta  water,  they  no 
longer  give  the  reaction  ;  but  the  tints  are  at  once  brought 
out  by  adding  minute  quantities  of  ferrous  sulphate, 
iloiinie's  distilled  water  no  doubt  contained  traces  of  cystine 
compounds  of  iron.— J.  T.  D. 

Refuse;  Disposal   of    the    Berlin   House   .     Gesund- 

heits-Ing.    19U0,   140.     Proc.  Inst.  Civil  Eng.  1900, 142, 

[4],  47. 
The  manicipal  authorities  at  Berlin  have  carried  out 
experiments  with  the  Wegener  process,  in  which  the  ashes 
and  domestic  refuse  are  fused  in  a  species  of  cupola 
furnace,  but  although  the  results  were,  upon  the  whole, 
satisfactory,  it  is  stated  they  have  decided  to  discard  this 
system  of  treatment  in  favour  of  the  Buda-Pesth  plan, 
according  to  which,  the  refuse  is  first  sorted,  and  the  value- 
less residue  alone  consumed.  It  has  been  shown  from. 
previous  experiments  that  Berlin  refuse  cannot  be  con- 
sumed alone  in  furnaces  of  the  ordinary  kind,  owing  to  its 
high  percentage  of  ash.  It  is  pointed  out  that  the  question 
is  not  solely  that  of  the  profitable  disposal  of  the  refuse, 
but  is  intimatelv  connected  with  sanitary  considerations, 
and  it  is  doubtful  whether  the  sorting  system  as  now 
practised  is  free  from  objections  from  the  hygienic  point  of 
view.  In  Hamburg,  where  a  similar  sorting  process  was 
employed,  this  plan  has  been  given  up  since  the  cholera 
epidemic,  and  the  house  refuse  is  now  burnt  unsorted. 

Wegener  claims  that  the  cost  of  treatment  by  his  process 
can  be  greatly  reduced,  by  arranging  the  furnaces  in 
connection  with  a  series  of  boilers,  in  which  the  surplus 
heat  would  be  utilised.  The  furnaces  will  melt  25  tons  of 
refuse  per  diem,  with  the  addition  of  30  per  cent,  of  coal 
dust,  the  total  amount  of  clinker  produced  being  8  per  cent, 
of  the  whole  bulk  dealt  with.— A.  S. 

Sewage;   Treatment  of  London .     F.Clowes.     J   Soc. 

of  Arts,  1900,  49,  [2508],  45—50. 
The  treatment  which  the  sewage  of  London  at  present 
undergoes  is  as  follows  : — The  coarser  solid  matters  are 
screened  off,  and  the  sewage  is  mixed  with  solutions  of 
lime  and  sulphate  of  iron  ;  the  precipitate  thus  produced  is 
then  allowed  to  settle,  together  with  the  finer  particles  in 
the  sewage,  by  sending  the  sewage  slowly  through  parallel 
channels  on  its  way  to  the  river.  The  screenings  are 
disposed  of  by  being  dug  into  the  ground  ;  the  settled 
matter  or  sludtre  is  sent  in  tank  steamers  to  be  discharged 
out  at  sea  beyond  the  river's  mouth  ;  and  the  fairly  clear 
effluent  passes  constantly  into   the   river  at  Barking   and 

e  a 
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two  streams  which  jointly  deliver  over  200 
million  gallon*  every  24  hours. 

The  clarified  sewage  produced  bj  this  treatment  contains 
a  large  amount  of'  dissolved  putreacible  matter,  which 
causes  do  Duisanoe  when  there  is  an  ample  flow  of  river 
water  to  dilute  the  effluent  and  carry  it  rapidly  out  to  sea  ; 
but  in  warm  and  dry  seasons,  the  condition  of  the  lower 
reaches  of  the  river  frequently  becomes  almost  offensive,  and 
this  M,te  of  things  is  likely  to  become  worse  as  population 
increases  and  the  volume  of  water  taken  from  the  river 
bythi  water  companies  becomes  greater.  Experiments  in 
bacterial  purification  were  therefore  commenced  in  1893  by 
Mr  Dibdin,  and  have  been  continued  by  the  author  with 
the  co-operation  of  l>r.  Houston.  The  results  have  been 
published  in  the  form  of  reports  to  the  London  County 
Council  C>ee  this  Journal,  1899,  862  and  1148). 

In  the  pn  i  -  adopted,  the  sewage  was  allowed  to  flow 
into  lar.'e  tank-,  which  contained  fragments  of  coke  about 
the  size  of  walnuts.  As  soon  as  the  level  of  the  liquid  had 
reached  the  upper  surface  of  the  coke-bed,  its  further 
inflow  wa-  stopped,  and  it  was  allowed  to  remain  in 
contact  with  the  coke  surface  for  2  to  3  hours.  It  was 
then  allowed  to  flow  slowly  away  from  the  bottom  of  the 
coke-bed.  After  an  interval  of  from  3  to  7  hours,  the 
processes  of  filling  and  emptying  the  coke-bed  were  repeated 
with  fresh  svuage.  The  coke-lied  wa-  at  first  tilled  in  this 
way  twice  in  every  24  hours,  but  later  it  was  filled  three  or 
four  times  in  24  hours. 

A  considerable  purification  has  been  effected  by  the  coke- 
bed,  owing  to  the  agency  of  the  bacteria  contained  in  the 
sewage  itself,  the  number  of  bacteria  in  raw  London 
sewage  averaging  from  about  3,500,000  in  February  to 
April" to  6,140,000  in  May  to  August.  The  maintenance  of 
the  purifying  action  is  due  to  the  presence  of  bacteria  or 
their  enzymes  upon  the  coke  surfaces,  and  to  the  adequate 
aeration  "of  these  surfaces  by  frequently  exposing  them  to 
the  oxygen  of  the  air.  That  the  aeration  of  even  the 
lowest  portions  of  a  deep  coke  bed  seems  to  be  satisfactory 
in  the  above  method  of  working  is  shown  by  the  fact  that 
the  gases  present  in  the  interstices  of  the  coke  between  two 
fillings  with  sewage  usually  contain  as  much  as  75  per 
cent,  of  the  amount  of  oxygen  contained  in  the  air. 
Samples  of  gases  drawn  from  the  coke  bed  at  13  ft.  from 
the  surface,  and  at  varying  intervals  after  drawing  off  the 
effluent,  gave,  on  analysis,  the  following  results  :— 
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The  effluent  which  is  thus  obtained  from  the  coke-beds 
is  entirely  free  from  offensive  odour,  and  remains  so,  even 
if  kept  for  a  month  at  summer  temperature  in  closed  or 
open  vessels.  It  is  clear,  except  when  a  turbidity  is  pro- 
duced by  fine  mud  particles  washed  down  by  heavy  rain. 
Many  pond  and  river  tish  have  been  kept  in  the  constantly 
renewed  effluent  for  a  month,  and  have  been  found  to  be 
perfectly  healthy  at  the  end  of  that  period.  Coke-beds, 
varying  in  depth  from  4  to  G  ft.,  remove,  on  the  :i 
51 -3  per  cent,  of  the  dissolved  matter  of  the  original 
sewage,  which  is  oxidisable  by  permanganate,  the  portion 
removed  evidently  being  that  which  would  rapidly  become 
offensive  and  would  rapidly  lead  to  a  de-aeration  of  the 
river  water  if  it  were  allowed  to  pass  into  the  river.  A 
coke-bed  13  ft.  in  depth  has  proved  more  efficient,  and  hu- 
for  some  time  produced  a  purification  of  64  per  cent.,  whilsi 
■in  old  bed,  G  ft.  in  depth,  gave  a  purification  of  SG  | 
By  passing  the  effluent  from  the  eokc-bed  through  a  seconi 
coke-bed,  an  additional  purification  of  19  "3  per  cent,  ha: 
been  effected,  making  a  total  purification  of  70  ■  6  per  cent. 

Relative  Impurity  as  Estimated  by  Permanyanaie. 


Raw  sewage,  screened  through  coarse  gratings,  lost 
practically  the  whole  of  its  suspended  matter  by  remaining 
in  such  a  coke-bed  for  2 — 3  hours.  The  suspended  particles 
of  faecal  matter  apparently  underwent  liquefaction  by  the 
bacteria,  since  they  did  not  collect  upon  the  surface  of  the 
coke.  The  sand,  grit,  and  finer  mud  (road  detritus),  how- 
ever, were  deposited,  and  gradually  reduced  the  capacity  of 
the  bed.  Hair,  fibrous  matter,  woody  fibre  from  the  wood 
pavements,  and  particles  of  chaff  and  straw,  mainly  derived 
from  the  dejecta  of  horses,  were  also  deposited  upon  the 
coke  Hid  gradually  choked  the  bed.     These  sub- 

stance, consisting  mainly  of  cellulose,  appear  to  be  acted 
upon  by  bacteria  with  extreme  slowness  under  the  above 
conditions.  They  arrive,  however,  in  a  water-logged  con- 
dition, and  rapidly  settle  out  if  the  rate  of  flow  of  the 
sewage  be  reduced.  Therefore,  in  dealing  with  the  sewage 
of  the  Metropolis,  it  seems  best  to  submit  the  roughly- 
strained  sewage  to  a  somewhat  rapid  process  of  sedimenta- 
tion before  passing  it  on  to  the  coke  beds  ;  the  small  amount 
of  suspended  matter  which  then  remains,  and  the  dissolved 
organic  matter,  are  readil]  dealt  with  by  the  bacteria  of  the 
coke-beds,  and  no  choking  of  the  beds  occurs. 
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The  above  purification   is   reckoned  on  the  dissolved  in 
purity  of  the  sewage  ;  the  suspended  impurity  is  not  take 
into   account.     No    difficulty      has    been    experienced 
maintaining  the  bacterial  purification. 

The  bacteriological  condition  of  the  effluent  correspon 
in  the  main  with  that  of  the  raw  sewage.  The  total  numli 
of  bacteria  undergoes  some  reduction  in  the  coke-beds,  b 
the  different  kinds  of  bacteria  which  were  present  in  t 
sewage  are  still  represented  in  the  effluent  (see  tl 
Journal,  1899,  1149).  The  introduction  of  such  a  sewa 
effluent  into  the  lower  Thames  is  unobjectionable.  T 
river  water  at  the  points  where  the  effluent  is  discharged 
uniformly  muddy  ;  it  is  always  brackish,  and  frequently  - 
to  taste,  owing  to  the  presence  of  tidal  sea  water.  It 
therefore,  not  capable  of  being  used  for  drinking  purpos 
The  effluent  would  certainly  cause  no  deposit  upon  the  ri< 
bed,  and  would  ordinarily  tend  to  render  the  muddy  I 
water  more  clear  by  mixing  with  it.  No  offensive  sn 
would  be  emitted  by  the  effluent  as  discharged,  a 
although  it  would  contain  more  organic  matter  than 
river  water,  the  bacteria  which  it  contains  would  si" 
inoffensively  remove  this  organic  matter  from  the  efflu 
after  it  had  been  discharged  into  the  river.  The  efflu 
would  be  suitable  for  the  maintenance  of  healthy  fish  life 

-L.  A 

Waste  Waters  of  Suyar  Factories  in  Russia  ;   l'urifica* 

of .     J.  Slasski.     Bull,  de  l'Assoc.  Chun.  Sucr.  \> 

1900, 18,  [5  and  6],  303—304. 

The  first  attempts  to  arrive  at  a  general   purification  of  i 
waste   waters  of  sugar  factories  in   Russia  dnte  from   ' 
year  1880.     But  only  in  1894,  as  the  result  of  a  eon 
of  inquiry,  was  the  matter  put  on  a  satisfactory  baf 
waste  waters   are  divided  into   harmful  and  non-harm 
To  the  former   class  belong  those  which  contain  ': 
saccharine  matter,  &c,  and  the  water  used  for  washing 
carbonic  acid  gas.     These  waters,  failing  any  eati 
chemical  process  of  purification,  must  be  purified  in  in  ■ 
tion    fields,    which    must   be    at    the  disposal    of  al 
factories.     The  uneontaminated  waters   may  lie  di 
into  the  rivers  ;  the   condensing  waters  must  first  tn 
to  25°  C,  and  the  beet-washing  waters  must  be  clariti'- 
sedimentation. — J.  F.  B. 
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PATENTS. 

1,'rf.r  for  Steam  Generators)  Determining  the   Condition 

of ,  with    respect    to   the  Amount  of   Chemicals 

required  for  Softening  it.  Apparatus  for .     1.    K. 

rftnann,   Botterdam,    Holland.      Eng.    Pat.   1166, 
Jan.  18,  1900. 

he  object  of  the  invention  is  to  afford  a  ready  means  of 
etermining  the  proportion  of  soda  (for  instance)  that 
lonld  be  added  to  the  feed-water  of  boilers  in  order  to 
>ftcu  it,  s.i  as  to  prevent  the  formation  of  a  hard  crust 
the  boiler-plate,  the  method  being  usable  by  ordinary 
orkniea.  "  A  definite  quantity  o!  boiler-water  is  caused 
•  react  on  a  definite  quantity  of  a  basic  solution  of  definite 
reugth  so  that  a  precipitate  is  formed.  This  mixture  is 
tered,  and  it  is  then  determined  how  much  of  the  basic 
dution  still  remains  in  the  filtered  liquid.  For  this  pur- 
m  the  base  is  coloured  yellow  by  Methyl  Orange."  On 
utralising  the  base  by  an  acid,  the  change  of  colour 
dicates  the  completion  of  the  reaction. 
Three  flasks,  not  shown,  an-  used:  (1)  containing  the 
loured  base ;  (2)  the  acid  ;  and  (3)  the  water  to  be 
-ted.  The  water  i<  pour.- 1  into  the  vessel  b  (the  cock 
ing  closed)  op  to  the  mark  A.  From  tlask  (1)  the  basic 
lution  is  added  up  to  the  mark  B.  A  precipitate  tonus, 
d,  on  opening  all  the  cocks,  the  liquid  flows  through  the 
ex  i  into  the  vessel  a  until  it  touches  the  end  of  the  pipette. 
.  h  is  then  closed,  and  the  liquid  rises  in  the  pipette 
ly  until  it  reaches  the  same  level  as  in  vessel  b.  All  the 
eks  are  now  closed,  the  pipette  is  removed,  and  acid  is 
ded  from  flask  (21  until  the  alkali  is  neutralised.  The 
ision  reached  by  the  liquid   shows  the  quantity  of  acid 


ed,  the  equivalent  of  which  in  soda  is  known  by  previous 
vtion,  and  may  be  read  off  at  once  as  kilos,  of  soda  to  be 
cd  to  each  ton  of  boiler-water.  It  will  be  noticed  that  the 
stnjction  of  the  vessel  containing  the  filter  is  such  as  to 
vent,  by  compression  of  air,  overflow  of  the  filter.— E.  S. 

Manufacturers:    Treatment     of    Water   for    . 

■  •  Otto,  NeuiHy,  France.  Eng.  Pat.  2991,  Feb.  14,  1900. 
;  water  is  first  sterilised  by  passing  through  it  a  current 
zone.  It  is  then  de-aerated  bv  agitation  under  reduced 
sure.— L.  A. 


Refuse  Material,    Garbage, 

for  Burning  .    .1.  F. 

"L.  A.  Dean,  Home,  ISA. 
1900. 


and    Xight    Soil;    Furnaces 

Lester,  Atlanta,   U.S.A.,   and 

Eng.  Pat.   17,071,  Sept.  25, 


The  furnace  consists  of  one  combustion  chamber  or  a  number 
of  preliminary  combustion  chambers,  each  with  a  series  of 
inter-communicating  furnaces  below.  The  refuse  is  charged 
into  a  combustion  chamber  through  an  opening  in  the  top, 
and  is  delivered  through  openings  in  the  floor  into  the  fur- 
naces below,  the  floor  of  the  chamber  forming  the  perforated 
arched  roofs  of  the  furnaces.  As  the  refuse  falls,  it  passes 
through  the  path  of  the  escaping  products  of  combustion. 
At  the  rear  of  the  combustion  chamber  i-  a  wall  having 
therein  a  series  of  restricted  openings.  Each  vertical  series 
of  these  openings  communicates  by  a  vertical  flue  with  a 
common  horizontal  flue  arranged  beneath  the  furnace. 
This  latter  flue  leads  the  gases  towards  the  end  walls,  and 
thence  through  an  opening  to  a  parallel  flue  running  along 
the  centre  of  the  furnace.  Within  this  flue  is  arranged  a 
coke  fire  to  consume  the  smoke.  The  gases  then  pass  to 
the  chimney.  The  chimney  at  its  lower  part  is  cooled  by 
air  channels,  and  is  constructed  internally  in  the  form  of 
t«  i  truncated  cones,  so  as  to  assist  the  draught. — B.  S. 


(C.)— DISINFECTANTS. 

PATENTS. 

Antiseptic  Preparation  for  the  Destruction  of  the  Microbes 
of  Furuncles,  Anthrar,  Phlegmons,  Abscesses,  and  other 
Cutaneous  Affections.  F.  F.  BouruMI,  Pari*.  Eng.  Pat. 
1814,  Jan.  24",  1900. 

A  solution  of  iodine  in  acetone. — L.  A. 

Disinfecting,  and  Apparatus  therefor.     E.  Fournier,  Paris. 
Eng.  Pat.  13,566,  July  27,  1900. 

The  improved  method  consists  in  injecting  into  the  air  of 
the  chamber  any  suitable  disinfecting  vapour,  whilst  main- 
taining the  air  of  the  chamber  at  a  minimum  temperature 
of  30° — 40°  C.  Complete  portable  apparatus  is  described 
for  carrying  out  the  necessary  operations,  consisting  of  a 
stove  for  heating  the  air  and  for  vaporising  the  disinfectant ; 
a  fan  for  agitating  and  mixing  the  air  and  vapour :  a  door 
for  closing  the  chamber,  which  is  fixed  in  place  of  the 
ordinary  door,  and  is  provided  with  the  necessary  openings, 
connections,  and  tubes  for  the  apparatus  for  heating,  injecting, 
and  agitating  the  air,  as  well  as  for  the  reception  of  a 
thermometer,  and  with  inspection  holes  and  ventilation 
orifices ;  anil  two  injectors,  one  a  spray  device  for  dis- 
tributing the  disinfectant,  and  the  other  is  constituted  by  a 
system  of  perforated  tubes,  enclosing  non-perforated  tubes, 
for  the  circulation  of  heated  air,  and  terminating  in  a  tube 
extending  through  the  lower  part  of  the  door,  and  a  tap  for 
removing  the  products  of  condensation. — L.  A. 

XIX.-PAPER,  PASTEBOARD,  Etc. 

Papa-  Manufacture  ;  Increased   Cost  of  Wood  for  , 

and  Process  for  Utilising  Cheaper  Woods.    F.  A.  Buhler. 
Papier-Zeit.'  1900,  25,  [94],  3526—3527. 

The  author  alludes  to  the  increasing  price  of  wood  suitable 
for  the  manufacture  of  sulphite  cellulose  and  calls  attention 
to  his  process  (Eng.  Pat.  6651,  1898  ;  this  Journal,  1898, 
944)  for  the  employment  of  phenolic  tar  oils  in  the  prepa- 
ration of  cellulose  from  wood.  It  is  based  on  the  fact  that 
the  phenols  are  solvents,  not  only  for  lignone,  but  also 
for  resinous  bodies,  and  consequently  resinous  and  knotty 
woods,  branches,  and  tops  unsuitable  for  the  sulphite  pro- 
cess, can  be  employ  ed.  Wood  can  be  heated  to  a  much 
higher  temperature  without  decomposition  in  presence  of 
phenol  than  alone,  or  with  other  liquids.  A  temperature  of 
2oo  C.  is  quite  safe,  decomposition  only  begins  at  230°  C. 
Xo  acetic  acid  is  produced  in  the  process ;  the  dark  colour 
of  the  cellulose  is  not  due  to  decomposition,  but  to  colour- 
ing matters  from  the  oil,  and  readily  yields  to  bleaching. 
Pure  phenol  gives  a  white  pulp.  The  time  of  boiling  is 
3 — i  hours  for  wood-meal,  5  hours  for  straw,  8 — 10  hours 
for  soft  trunk-wood,  and  10 — 12  hours  for  dense,  resinous 
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wood:  no  pressure  is  required.  Expsriinents  on  branches 
knots  showed  thai  the  whole  of  thr  Encrusting  matters 
:ir.-  dissolved  ;  naturally,  the  fibres  obtained  from  these 
are  not  so  lorn;  as  those  of  the  trunk-wood.  By  boil- 
ing at  S  atmospheres  pressure  for  60  hours,  the  whole  of 
the  cellulose  is  dissolved.  Experiments  Bhowed  that  the 
nt  action  of  the  phenols  was  still  preserved  when  the 
dilution  was  ;i  parts  of  phenol  to  7  of  hydrocarbon ;  farther 
dilution  increased  the  time  required  for  boiling.  Com- 
mercial phenolic  oils  from  wood-tar,  with  50—60  per  cent. 
of  phenols  should  therefore  be  perfectly  applicable.  Iron 
-  Is  are  considerably  attacked  by  the  phenols  and  copper 
is  the  most  suitable  metal  for  the  pans.  The  pulp  can  be 
pressed  to  JO  per  cent  of  dry  fibre,  the  rest  of  the  oil  must 
be  extracted,  preferably  by  "crude  benzole;"  On  recover- 
ing the  phenols  b>  distillation,  the  inerusting  matters  and 
reunified  oil-  .ire  obtained  as  a  pitchy  mass  of  high  calorific 
value,  equal  in  weight  to  the  cellulose  produced.  The  yield 
of  cellulose  amounts  to  JS — 50  per  cent,  of  the  dry  weight 
of  the  wood.  The  quantity  of  oil  employed  is  four  times 
the  weight  of  the  wood  and  the  copper  boilers  are  heated  by 
fire  or  superheated  steam.  Water  and  light  oils  come  off 
first,  the  heavy  oils  are  condensed  and  returned  ;  the  tem- 
perature of  boiling  is  about  150°  C.  for  10  hours.  The 
cellulose  in  the  unbleached  state  does  not  felt  very  readily, 
but  after  bleaching  it  is  equal  to  sulphite  cellulose.  This 
process  has  not  yet  been  adopted  on  the  large  scale,  but  it 
should  prove  of  good  service  in  the  future,  especially  for 
goods  which  need  not  be  quite  white. — J.  F.  B. 

Straw-Paper.     Papier  Zeit  1900,  25,  [98],  3679. 

These  is  generally  reckoned  n  loss  of  30 — 35  per  cent,  of 
fibre  substance  from  the  dry  straw  to  the  finished  paper. 
With  boards,  the  loss  is  rather  less  because  straw  boards 
usually  contain  10 — 15  per  cent,  of  moisture,  and  straw- 
paper  only  5 —  7  per  cent.  Straw-paper  should  always  leave 
the  machine  with  a  certain  amount  of  moisture,  iu  order  to 
preserve  its  flexibility.  The  degree  of  moisture  can  be 
regulated  by  taking  care  that  as  the  paper  leaves  the 
delivery  roller  of  the  drying  cylinder,  it  still  steams  con- 
siderably; it  should  neither  cling  to  nor  spring  away  from 
the  cylinder.  It  makes  a  great  difference  whether  the  straw- 
is  bought  at  harvest  time  or  some  months  later;  the  loss 
of  weight  from  harvest  to  Christmas  amounts  to  almost 
25  per  cent.  In  making  purchases  this  In--  should  betaken 
into  accouut. 

Good  rye-straw  grown  on  poor  sandy  soils  has  a  much 
lower  specific  gravity  than  that  grown  on  heavy  clay  or 
mixed  soils.  Differences  are  caused  by  variation-  in  the 
weather  at  harvest  time.  The  greatest  amount  of  moisture 
i-  marly  always  found  in  pressed  straw  bales,  these  also 
often  contain  moist  sweepings,  refuse,  and  sand  in  the 
interior  of  thebaic  On  opening  these  bales  steaming  is 
often  observed  ;  it  is  caused  by  fermentation.  The  driest 
straw  is  that  which  has  been  stored  till  Christmas  in  barns; 
-traw  rick-  in  the  open  are  always  rather  damp. 

So-called  "  uneven  "  wheat  straw,  grown  on  mixed  soils 
manured  with  potash,  often  contains  hard  knots  which  are 
not  softened  even  by  severe  boiling,  and  give  rough  boards 
which  will  not  take  a  smooth  surface.  These  straws  must 
be  boiled  with  alkali  or,  better,  with  the  waste  liquors  from 
-traw  cellulose  factories  for  a  long  time. — J.  F.  li. 

Linoleum  ;  New   Method  of  Manufacturing  .    Am- 

mundsen,   Hasmussen,  and   Hrun.     licv.   Prod.  (him.  3 
[22],  341. 

Two  t. -in   and  one  part  of  a  vegetable  oil  are 

melted  together  and  55  parts  of  this  mixture  are  incorpo- 
ra'ed  with  I.',  part- of  a  mixture  of  lime  and  casein.  When 
the  mass  is  homogeneous  it  i-  mixed  with  ground  cork,  the 
■1  out  in  the  form  of  plates  and  dried. 
The  advantage  claimed  over  ordinary  linoleum  is  that 
drying   i  in   n    few   days;  and    owing    to    the 

presence  of  an  excess  of  linn  along  will,  the  casein,  a  soap 
is  formed  with  the  oil  present,  and  the  linoleum  is  thereby 
maintained  in  a  pliable  condition,  Glycerin  ha-  been  tried, 
to  prevent  die  hardening  of  the  casein,  but  it  gave  unsatis- 
ralts,  even  when  used  in  proportions  up  to  30  or 
40  per  cent.—'      - 


Kaolin  :  Levigated .     F.  Ulzer. 

See  under  VIII.,  page  123. 

Camphor  and  Camphor  Oil.     Gummi-Zeit.  15,  [8],  134 
See  under  XIII.  C,  page  137. 

PA  TENTS. 

Manifold  Paper.  [Single  or  Double  "  Carbon"  I 
F.  W.  Weeks,  Chicago,  U.S.A.  Eng.  Pat.  94.M 
'J-',  1900;  under  Intern.  Conv.,  Oct.  23,  1899. 

The  ordinary  kinds  of  carbon  paper  have  a  soft  layer 
pigment,  which  is  injured  when  touched,  and  also  soils  tl 
hands  of  the  user.  To  overcome  this  defect,  a  mixtui 
equal  parts  of  wax,  tallow,  and  either  lampblack  or  l'm—i. 
blue  is  prepared,  melted,  and  cast  into  sticks.  It  is  tin 
applied  to,  and  spread  uniformly  over,  the  paper  by  suital 
mechanism  ;  and  finally  the  whole  is  given  a  firm  ha 
surface  by  finishing  with  rapidly  rotating  wing  polishers. 

— F.  H.  L 
Drawing   Polls   used    in    Spinning    [Cotton"]  ;    Coverin 

suitable  for  the .     W.  F.  Reid,  Addlestone,  Surr. 

and  "The  Velvril  Co.,  Ltd.,"  London.     Eng.  Pat.  1  in 

Jan.  25,  1900. 

The  rolls  are  covered  with  tubes,  preferably  seamless,  inn 
of  a  mixture  of  one  part  of  nitro-cellulose  with  two  parts 
nitro-linolein  or  nitro-ricinole'i'n,  as  described  iu  Eng.  1' 
21,995,  1895;  this  Journal,  1896,  910.  The  method 
preparing  the  tubes  is  given  in  Fug.  Pat.  11,209,  1900. 

— F.  11.  I 

XX.-EINE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  AND  EXTKACTS. 

Pare  Earth  Group  ;  Separation  of  the  Members  of  — 
Verneuil  and  Wvrouboff.  Eev.  Scient.  13,  518—5 
616—622.     Le  itois  Scient.  et  Ind.  2,  [2],  250- 

Separation   of  Members  of  the  Pare  Earth  Group.—' 
existing  methods   give   defective   results,  and   the  autl 
prefer  to  treat  the  calcined  oxides  with  sufficient  nitric 
to  form  neutral  salts  w  ith  ceroso-ceric  oxide  and  the  oxi 
of    lanthanum    and    didymium   present.       On   boiling 
solution,   the    first-named    oxide   polymerises   to  a  m 
compound,  which  may  be  precipitated  as  a  pure  sulpl 
by   adding   an    alkali   sulphate,   leaving   the   other  ox 
behind.     Thoria,  if  present,  comes  down  with  the  ceri 
but  can  be  extracted  by  treating  the  neutral   nitrat'  - 
an  excess  of  hydrogen  peroxide.— C.  S. 

Hydrogen  Peroxide  ;  Reduction  of  Mercury  Salts  ' 

A.  Kolb.     Chem.  Zeit.  1901,  25,  [3],  21. 
Merccby  salts,  in  the  presence  of  alkali,  or  in  ammOD   i 
solution,  are    reduced   to    the    metallic  state   by  h; 
peroxide,  whilst  in   neutral  or  acid  solution,  they 
affected  by  it,  although  in  neutral  solutions,  ruerr 
are  reduced  to  the  mercurous  condition  in  the  pr< 
a  neutral  tartrate,  such  ns  Kochelle  salt.     Thus,  eu 
an  aqueous  solution  of  mercuric  chloride  or  nitrate,  to  «  " 
a  little  alkali  has  been  added,  with  a  few  drops  of  a  ! 
cent,  solution  of  hydrogen  peroxide,  the  yellowisl 
cipitate  is  rapidly  reduced  to  the  metallic  state, 
a  mercury  salt  mixed  with  an  ammonium  salt  and  an  e  ■ 
of   ammonia   may  remain   clear,  but  on   mixing  wit! '» 
hydrogen  peroxide,  will   deposit  mercury;  but  in  1 1  >i- 
the   precipitation   is    not   complete,  even  in  the  pre  ■ 
of  an  excess  of  the  peroxide.     If,  however,  a  little  ta  H 
acid,  and   then  an  excess  of  strong  ammonia,  be  add  ' 
the  clear  solution,  the  whole  of  the  mercury 
cipitated  as  such   after  warming  for  half  an  hour  nil 
peroxide.     Neutral  mercuric  chloride,  mixed  with  le 
salt  and  wanned  with  the   peroxide,  gives  a  rcdtKti 
mercurous  chloride  (not  to  metallic  mercury)  in  froi    ' 
10  minute-.     The   precipitate  of  calomel  is  large-gr  e 
and  both  filters  and   washes  well ;  the  reduction  a|  >' 
moreover,   to   be   quantitative.     If  the   reactiou   baa 
effected  in  strong  solutions,  the  liquid  deposits 
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otassium  bitartrate  on  cooling.  Vanino and Treubert  (this 
■uiiKil,  1897,  1013  ;  and  1898,  72)  add  hydrogen  peroxide 
the  end  of  their  process,  in  which  mercuric  salts  are 
daced  by  phosphorons  acid,  but  the  peroxide  here  plays 
,  oxidising  part.  Mercuric  cyanide  also,  when  warmed 
iih  it  little  potash  and  hydrogen  peroxide,  is  completely 
duord  in  from  IS  to  80  minutes.  If  ammonia  be  substituted 
lb,  the  reduction  is  not  complete. — W.  G.  M. 

oleum    Itdatt ;     Preparation    of  .      VY.    Maokie. 

',    1900,    [4085],    I867i      Chem.   and    Druggist, 

i  90 1 . 

n  aqueous  solution  of  iodine  in  potassium  iodide  is  pre- 
n'd  of  such  strength  that  it  will  just  transmit  light 
r.mgh  ■  depth,  of  3  ins.     A   filtered  solution  of  bleaching 

is  run  into  the  iodine  solution,  with  occasional 
rring.  If  the  crystalline  precipitate  which  forms  after 
me  time   be  not  perfectly   white,  a   further  quantity   of 

i  iodide  solution  is  added,  the  mixture  stirred,  and 
tin  decolorised  with  the  bleaching  powder  solution.  A 
all  quantity  of  very  dilute  hydrochloric  acid  is  now  added 
dissolve  any  calcium  carbonate  which  may  have  been 
Died,  the  precipitate  is  collected  on  a  filter,  washed  once 

■  ill  cold  water,  and  dried  on  blotting  paper  or  at 
emperature  not  much  exceeding  100  C.  The  potassium 
ide  should  be  kept  in  excess  during  the  precipitation.  The 
duet  corresponds  to  the  formula  Ca(IOj)j  +  OILO;  it 
dourlesa  and  tasteless  and  is  soluble  in  about  880  parts 
water  at  ll.",  C.  J  it  is  said  to  be  a  satisfactory  suh- 
ute  for  iodoform.  The  gall  has  been  known  in  Elgin 
ler  the  name  of  "  Calcined." — A.  S. 

Bismuth  :   Hydrated  (hide  of .     P.  Thibault. 

J.  Pbarm.  Chim.  12,  [12],  559—561. 

S  author  Confirms  the  previously  recorded  fact  that  the 

rated   bismuth    oxide    obtained    by    precipitating   acid 

itiona  of  salts  of  the  metal  by  means  of  alkali,  invariably 

tains   a  notable  quantity  of  oxysalt  of  the  acid  present, 

ever  the  manipulative   details  of  the  process  may  be 

ed.     He  finds,  however,  that  l.\  precipitating  the  o'-side 

n  an  alkaline  medium  with  an  aeid,  this  impurity  mav 

i\oided  ;  the  resulting  gelatinous  precipitate  affords   a 

„  lular   white   powder,    which,   when    dried   at    ordinary 

tores  over  1  LSI  >,  responds  to  the  formula  Bis03HsO. 

of  crystalline  bismuth  nitrate  are  mixed  intimately 

»  i  30  grms  of  glycerin  (sp.  gr.  1-264),  and   100  grins,  of 

idded    gradually    with    constant   agitation.      When 

Si  tion  is  complete,  the  liquid  is  gradually  added  to  excess 

ol  -olution  of  potash.     When   all  the  hydrated  oxide  has 

if  n  entered  into  solution,  the  excess  of  alkali  is  cautiously 

-ud  by  the  addition  of  dilute  sulphuric  acid,  until 

liquid   is   only  faintly  alkaline,  or  at  the  most,  neutral ; 

■    acid    being    carefully    ayoided.       The    resultant 

tiuous   precipitate    is    washed    free   from    sulphate   by 

iMation  in  the  usual  manner.     From  the  pure  hydrated 

le  thus  obtaiued,  the   organic   salts  of  bismuth  such  as 

-allate.  salicylate,  benzoate,  perfectly  free  from  con- 

inatiou   with  salts  of  mineral  acids,  may  be  prepared, 

"t  the  case  with  those  prepared  from  the   oxide' 

:     I  by  the  usual  method  of  precipitation.— J.  O.  B. 


ni'th    Subnitrate ;    Commercial  .      F.   A.  Upsher 

a.     Pbarm.  J.  1900,  65,  [1590],  692—696. 
author   draws    the   following   conclusions    from    the 
ii-  of  his  experiments.     Commercial  English  bismuth 
rate  is  uniform  iu  composition  as  regards  Bi.,03  but 
.'s  slightly  in  acidity  and  in  the  proportion  of  moisture 
English  samples  contain  less   Bi.,0,   than  some 
pies  examiued  by  Curtman  and'  Kehler  and 
are  -  more  basic  and  slightly  more  acid  "   than  the 
formula  demands.      For   purposes  of   calculation,   a 
Mil  la  corresponding  to  80  percent,  of  BUK  should  be 
ostead  of  the  B.P.  formula, 
'bowing  modifications  of  the  pharmacopceial   char- 
's  and  tests  are  recommended  :  -Bismuth  subnitrate, 
uning  no,  less  than  80  per  cent,  of  Bi.,03,  and  from 
9  5  per  cent,  ot  X.Q.,  should  form  a  heavy,  white, 
rous  powder,  consisting  of  minute  crystals,  with  an  acid 
ion  to  litmus.    It  1  gnu.  be  jnat  dissolved  in  nitric  aeid 


and  the  liquid  mixed  with  5  c.c.  of  an  aqueous  solution 
containing  2  grms.  of  .'trie  acid,  and  sufficient  ammoni 
give  a  decided  alkaline  reaction,  no  precipitate  or  opalescence 
should  be  formed  on  boiling  (absence  of  calcium  phosphate;. 
1  grin,  of  substance,  on  ignition  at  red  beat,  should  leave  a 
residue  of  from  0-79to  0-81  grm.  (corresponding  to  79—81 
per  cent,  of  bismuth  oxide).  If  2  grms.  be  heated  with 
5  c.c.  of  water  and  10  c.c.  of  normal  potassium  hydroxide 
solution  for  half  an  hour  on  the  water-bath,  with  occasional 
stirring,  then  the  liquid  filtered,  and  the  residue  washed,  the 
filtrate  should  require  from  34-75  to  27,3c.c.  of  decinormal 
hydrochloric  acid  for  neutralisation,  with  phcnolphthalein 
as  indicator  (corresponding  to  17  5 — 19'5  per  cent,  of 
N.,05).  Heated  at  120°  C,  the  salt  should  lose  from  2  to  3 
per  cent,  of  its  weight. — A.  S. 

Chloroform  :  Electrolytic  Preparation  of 
Rev.  Prod.  Chim.  3,  [20],  309. 

A  20  per  cent,  solution  of  sodium  chloride  is  heated  at 
100°  C.  in  a  leaden  still,  and  kept  stirred  by  means  of 
carbon  spatulas,  which,  at  the  same  time,  serve  as  anodes 
for  the  (5—  6  ampere)  current.  Acetone  is  introduced  into 
the  bottom  of  the  still,  and  combines  with  the  liberated 
chlorine  to  form  acetone  trichloride,  which,  in  presence  of  the 
sodium  hydroxide,  is  decomposed  with  formation  of  sodium 
acetate  and  chloroform.  The  latter  is  conveyed  through  a 
condenser,  and  collected  in  a  suitable  receiver.  The  yield 
is  said  to  be  180  parts  out  of  210  theoretically  possible." 

— C.  S. 
Cacodylic  Acid  and  Cacodulates.     W.  H.  Martindale. 
Pharm.  J.  1900,  65,  [1591],  724. 
In   the   commercial    preparation   of   cacodylic   acid,  equal 
parts  of  potassium  acetate  and  arsenious  acid  are  subjected 
to  dry  distillation,  yielding  Cadet's  fluid,  which  consists  of 
a    mixture   of  cacodyl   oxide,    [As(CH3)2]jO,    with    some 
cacodyl,   As2(CH,)4.     This  is   redistilled  "in   a   current   of 
hydrogen,   and    treated    under   cold   water   with    mercuric 
oxide  in  small  quantities  at  a  time.     The  supernatant  liquid 
containing   the   cacodylic    acid    and   a   small    quantity   of 
mercury   cacodylate   (which   is  removed   by  adding  a   few 
drops  of  cacodyl)  is   decanted   off,  evaporated   to  dryness, 
and   the   acid  extracted   by  hot   alcohol.     Cacodylic   acid, 
AsO(CHj)aOH,   is    a    monobasic   acid,   reacting    acid   to 
phenolpbthalein  ami  litmus,  but  neutral  to  Methyl  Orange; 
it  crystallises   in   the  form  of  anhydrous,  colourless,  odour- 
less, rhombic  prisms,  easily   soluble  in   water,   but  less  in 
alcohol ;  it   is  deliquescent,  and  alters   in   composition    in 
moist   air  ;  melts  at   200°   C,   but  rapidly  decomposes   at 
higher  temperatures.     Cacodylic  acid  should  be  free  from 
chlorides,  sulphates,  oxalates,  and  arsenious  or  arsenic  acid. 
Sodium  cacodylate,  AsO(CH3).:OXa  +  bH,0,  forms  very- 
deliquescent,   prismatic    crystals,   easily    soluble   in   water 
and  alcohol.     It   is   prepared  by  exactly  neutralising  caco- 
dylic aeid  with  sodium  hydroxide.      The  crystals   contain 
varying  proportions   of  water,  according  to  the  temperature 
at  which  crystallisation  took  place  and  the  nature  of  the 
solvent  used.     The  salt  of  commerce,  which   usually  con- 
tains  2   to    3    mols.  of    water,   should  be    tested   for    the 
impurities  mentioned  under  cacodyiic  acid.     For  the  deter- 
mination  of    sodium    cacodylate    in    the   commercial   salt, 
which  frequently  contains  free  cacodylic  acid,  Imbert   and 
Astruc   have   proposed   the   following   method  : — A   deci- 
normal   solution   of    the    salt   is     prepared   by   dissolving 
1-6  grms.  in  100  c.c.  of  water.     10  c.c.  of  this" solution  are 
neutralised    with    decinormal   caustic  soda    iu   presence  of 
phcnolphthalein,  then  a  few  drops  of  Methyl  Orange  added, 
and  the  liquid   titrated    svith   decinormal  acid  ;  the   number 
of  c.c.   of  acid  used,  multiplied   by   10,  will  give  the  per- 
centage of  pure  dry,  sodium  cacodylate.     The  author  states 
that  the  method  is   satisfactory,  except  that   with   samples 
containing   appreciable   quantities    of   free   cacodylic    acid, 
the  number  of  c.c.  of  soda   consumed  in  neutralising  this 
free  acid  should  be  deducted  from  the  number  of  c.c.  of 
aeid  used. 

Other  Cacodylates. — Potassium  cacodylate  is  more  deli- 
quescent than  the  sodium  salt,  and' crystallises  with  I  mot 
of  H.,0  ;  the  lithium  salt  is  soluble  in" water  and  alcohol; 
the  calcium  salt  has  9  mols.  of  H„0 ;  the  magnesium  salt 
is  soluble,  and   crystallises  with   difficulty  ;  the   silver  salt 
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withstands  the  action  of  light  when  dry,  bat  blackens  when 
moist.  The  iron  suit  is  of  variable  composition,  in  fact 
Ibe  commercial  article  is  said  to  frequently  consist  of  n 
mixture  of  oxides  of  iron  with  eacodylic  acid.  Mercury 
Mate  gives  prismatic  crystals  from  alcohol;  it  is 
soluble  in  cold  water,  but  the  solution  is  decomposed  on 
heatinL'.  Other  compounds  are  gnaiacol  cacodylate  of  un- 
certain composition;  alkaloidal  cacody lates ;  and  cinnamyl- 
cacodylic  acid,  which  is  stated  to  contain  a  molecule  of  each 
of  the"  component  acids,  and  to  be  crystallisable. — A.  B. 

('•mhona  Alkaloids  ;  Formation  or'  the .     J.  P.  Lots]  , 

Hull.  Inst.  Hot.  liuitenzorg.  1900,  3.  Pharui.  J.  1900, 
65,  [1590],  689. 
Tut:  author  communicates  the  results  of  an  investigation  as 
to  the  place  of  formation  of  the  alkaloids  in  Cinchona  succi- 
rubra  and  ledgeriana.  He  concludes  that  they  are  formed 
in  the  leaves,  whence  they  pass  to  the  stem,  and  are  there 
stored  up,  either  in  their  original  form  or  after  transforma- 
tion into  some  other  alkaloid.  The  alkaloids  are  not 
formed  as  products  of  decomposition  of  proteids,  hut  by 
direct  synthesis,  as  the  results  of  the  action  of  cinchonic 
acid  on"  ammonia,  or  a  compound  of  ammonia,  and  subse- 
quent condensation. — A.  S. 

Camphcne.     F.  W.  Semmler.     Ber.  1900,33,  [IS], 
3420—3432. 

The  transformations  from  the  pinene  to  the  camphene  type 
are  of  great  significance  for  the  constitution  of  both 
terpenes. 

l'inene  dibromide,  obtained  by  the  method  given  by 
Wallach  (Annalen.  264,  O.  was  converted  into  hydro- 
camphene.  C,„H,,.  which  was  identical  with  the  hydrocarbon 
obtained  from  artificial  camphor,  C„,H17C1.  Bromocam- 
phene,  when  reduced  by  sodium  and  alcohol,  yields 
camphene  identical  with  the  original  substance.  The  same 
camphene  dibromide  is  found  in  the  residue,  after  the 
steam  distillation  of  the  product  of  the  action  of  bromine 
upon  camphene,  which  is  obtained  by  the  actiou  of  bromine 
upon  camphene  dissolved  in  glacial  acetic  acid.  It  crystal- 
lises from  alcohol,  melts  at  90°  C,  and  distils  undecom- 
posed  at  158° — 1j-~':  C.  under  15  mm.  pressure.  On 
distillation  with  quinoline,  the  above  hromocamphene 
is  obtained.  The  dibromide  is  unaltered  by  alcoholic 
potash  ;  when  reduced  by  sodium  and  alcohol,  the  above 
hydrocaraphene,  C10H19,  is  formed.  Camphene  hydro- 
bromide  is  obtained  by  the  action  of  hydrobromic  acid  gas 
upon  camphene  dissolved  in  absolute  alcohol.  When 
separated  from  its  solutions  by  cooling,  it  forms  fine  crystals 
which  melt  at  133  C.  Alcoholic  potash  at  once  regenerates 
camphene,  which  was  also  the  sole  product  of  the  action  of 
sodium  and  alcohol,  though  camphene  hydrochloride  on 
reduction  gives  camphene  and  bydrocamphene. 

Camphene  Ethyl  Ether,  C10H17<  >C:1I5,  is  obtained  by 
boiling  camphene  and  absolute  alcohol  with  sulphuric  acid. 
It  is  a  fluid  oil,  boiling  at  200°  C,  and  is  not  decomposed 
by  distillation  over  sodium.  A  similar  reaction  occurs  with 
other  pscudo-terpenes,  with  nopinene  and  sabinene,  but 
the  yield  is  small ;  limonenc  is  polymerised  almost  entirely. 

Camphor  is  obtained  in  small  quantity  by  the  oxidation 
of  isoborneol  with  potassium  bichromate  and  sulphuric  acid. 
The  yield  is  much  greater  if  the  isoborneol  be  dissolved  in 
glacial  acetic  acid,  and  the  calculated  quantity  of  powdered 
permanganate  added. — A.  C.  W. 

Santalol ;    Preparation    of .      Heine   and   Co.      Ger. 

I'at.  110,815,  an  addition  to  Ger.  Pat.  110,45.".,  of  Jan.  4, 
1898.  Zeits.  angew.  Chem.  1901,  14,  [1],  15. 
Thk  crude  santalol  obtained  by  saponification  of  sandalwood 
oil.  according  to  Ger.  Pat.  110,485,  1898  (this  Journal, 
1900,  555),  i-  purified  by  fractional  distillation  with  super- 
heated steam. — A.  S. 

Adonidin.    N.  A.  Waljaechko.     Farmaz.  YVestn.  1900,4, 
551  ;  through  Chem.  Z  it.  Rep.  1900,  24,  [100],  36C. 

Merck's  adonidin,  obtained  by  precipitating  an  aqueous 
extract  of  the  plant  with  tannin,  is  a  brown  hygroscopic 
substance  which  deliquesces  at  once  in  the  air  to  a 
brownish-yellow  turpentine-like  mass,  with  microcrystalline 


structure  and  odour  of   the  dried  plant.     It  contains  (1) 
colourless   constituent   of  bitter   taste  and  peculiar  odour 
which  crystallises  in  needles  and  dissolves  easily  in  orgaui 
solvents,  but  with   difficulty  iu   water ;  (2)   a   dark   brow; 
substance  soluble  iu   alcohol   and  insoluble  in  water ;  (;ti 
similar   body   easily  soluble  iu    water,    precipitated  by  lea 
hydrate  and  dissolved  with   difficulty   by   alcohol;  (4) 
colourless,  bitter  principle    which  crystallises   in  octahedn 
dissolves  easily  in  water  and   very  slightly  in  alcohol;  (j 
white  amorphous  adonidin,  recognised  by  its  colour  reactio 
with    sulphuric    acid,   bitter    taste,    and    insoluble    taiini 
compound. 

Adonidin  is  almost  insoluble  iu  petroleum  spirit,  eth. 
toluene,  and  benzene,  somewhat  soluble  in  acetone,  chlor. 
form,  acetic  and  atuylic  ethers,  aniline  and  pyridin 
soluble  in  phenol,  glacial  acetic  acid,  water,  and  nieth' 
alcohol,  and  also  iu  the  higher  alcohols  (ethyl,  propy 
isobutyl,  and  isoamyl)  with  gradually  increasing  difficulty 

The  commercial  sample   was    repeatedly  extra.  ' 
isobutyl   alcohol  to  eliminate   substances  3  aud  4.     li- 
the solution  the  fairly  pure  substance  was  precipitated  1. 
tannin,  recrystallised  several  times   from  isobutyl 
and   evaporated     iu   a   vacuous    desiccator    over  caloiui 
chloride.     The  resulting  pure   white  substance  dissolve! 
120   parts  of   cold   or  90  parts   of    hot    isobutyl  alcoli. 
is    extremely  hygroscopic,    deliquesces    rapidly,  probal. 
owing  to  the  formation  of  hydrates,  and   must  bo  recryfl 
lised  several  times  before   it   recovers  this  compar.ui. 
permanent  state. 

When   dried    i'«    vacuo   at  60" — 110°   C,  alcohol   at 
moisture    are  lost,  and  the  substance  appears  to  be  le 
hygroscopic.     Iu  the  purest  state  it  is  pale  yellow  in  colon 
forms  a  clear  solution,  and  has  no   definite  melting  poii 
but   undergoes  change  at   120" — 130°  C.     The  percent., 
composition   is  C  =  5~-97,  H  =  6'49,  ash  =  6 — 7. 
does  not  reduce  Kehling's  solution,  and  yields,  when 
posed  with   hydrochloric   or   sulphuric   acid,    (1)  a  wli 
soluble   substance,   slightly   soluble  in  alcohol ;  (21  a  v. 
bitter  principle  with  characteristic  odour  that  crystal 
needles  and   dissolves  in   ether,  chloroform,   acetone,  ai 
alcohol ;  (3)   a  resin  easily  soluble  in  alcohol  an. I 
with  difficulty  in   ether   or   water.     This  rcsiu  is  probal 
formed  by  the  further  action  of  the  acid  on  the  ] . 
substance. —  II.  L.  J. 

Peru  Balsam  in  Central  America.  F.  Preu'S.  D.  Phat 
Ges.  Ber.  1900,  10,  30b  ;  through  Chem.  Zeit.  Rep,  1. 
24,  [100],  867. 

This  balsam  is  exclusively  obtained  from  the  small  Repul 
of  San  Salvador,  and  derives   its   name   from  the  f 
during  the  Spanish  occupation,  the  drug  was  first  i 
the   seaport   town  Callao  in   Peri',   and   thence  shipped 
Europe.      The   tree   that  yields   it    (Mi/roxylon    I 
grows,  either  singly   or   in   small  groups,  to    a   height 
15 — 20   metres,  and  is  tapped  when   the  trunk   n 
60  cm.  in  circumference,  the  juice  being  collected  tin." 
out   the    year,   but   chiefly    during    the    dry    period  ti 
December  to  April.      Rags  are  employed  to 
balsam,  and  its  flow  is  increased  by  the  application  ..I 
When    saturated,   the  rags   are  squeezed  and   boiled  t  i 
water;    the  bark   is  removed  when  the  incisi. 
yield,  pounded   up,  and    extracted    iu   a   similar 
The  "  rag-balsam  "  is  then   mixed  with  that  obtained  : 
the  bark.— R.  L.  J. 

Ionone  from  Cyclo-Citral  and   Acetone;  Prepari 

.     Ilaarmann  aud  Keimer.     tier.  Pat.  1  ! 

11,  1898.     Zeits.  angew.  Chem.  1901,14,  [1].  15- 
The  claim  is  for   the  preparation    of   ionone  from  i 
eitral  and  acetone  by  condensing  these  substances  in 
of  an  alkaline  reagent. — A.  S. 

Ethereal  Oil   from    "  Orchis    militarii    L.'       V- 
Repert  Pharm.  1900,  [3],  12,  52'J  ;  through  Chem.    ' 
Rep.  1900,  24,  [104],  384. 
Tins  oil  can  be  extracted  by  means  of  90  per  cent 
or  better,  by  ether,  as  iu  this  case  the  pleasant  em 
dry    plant   is   retained.      The   oil    is  yellowish,  an.M 
pleasant  penetrating  smell.     If  the  dry  plants  an 
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ill  water,  the  oil  suffers  partial  decomposition  aud  loses  its 
laracteristio  odour. — T.  11.  P. 

tpptrwdtU  Oil  from  Russian  and  other  Sources  ;  Examina- 

l,u„   „/• .'     J.    I.itVhitz.       Farm;./.   Westn.    1990,4, 

through  Chem.  /.it.  Rep.  1900,  24,  [loo],  366. 
i  n\,.-  of  black  and  white   peppermint    were  obtained 
some  years  ago  for  the  Botanical  Gardens  at 


St.  Petersburg.  A  portion  of  the  white  variety  was  trans- 
ferred in  1  sua  to  the  Ljubens  plantations  in  the  Poltava 
district,  and  two  years  later  the  leaves,  flowers,  and  thin 
twigs  of  this  crop  were  distilled  for  oil.  The  following  table 
shows  the  composition  and  properties  of  three  Russian  oils 
and  of  six  other  samples  from  recognised  sources  examined 
in  the  pharmaceutical  laboratory  of  the  university  of 
Klurkoff :— 


iption. 


Specific 

Gravity  at 

17'5   C. 


ppomlnt  oili 

Co  's  oil,  Kiev. 
it  oil  : 

iennan 

English  (Mitelmm) 

Inglisb 

Imerican  t  Hotchkiss) . . . 

apanese 


0*9098 
0*9116 

0*9048 
0-9O24 
0-9109 
0*9184 

0-! ; 

0'9454 


Rotation 
:ii  20*6   C. 

in  Inn  linn. 

Cube 


-  21  81 

-21  29 

-24  10 

-26  24 

21  11 

i  ,  20 

-29  17 

-26  10 


Solidifyi  tig 

Point. 

Pi  int. 

°C. 

-12 

160 

-  11-5 

166-8 

-14 

180*8 

-wa 

181 

-13 

198 

-  13-8 

194 

-  13 

l.-.i 

-13 

156 

below  -  20 

12  V 

Mnumenc. 
Reaction. 


Acid 

No. 


20  5 

20 

16'5 

18-5 

18 

19 

17-25 

18 

20-5 


1-68 
1-12 
1-12 

0-56 
0-56 
1-68 

2 '24 
1-13 
16-8 


Etherifica- 

tion  No. 


Saponifies- 


48-72 
49-28 
51-88 

66-01 
21-s| 
26-32 


28-0 


50-4 
50-4 
56-0 

67-2 

22*4 

28-0 
39-2 
22*4 
44-8 


Iodine 
No. 


65-10- 
76*49 

79-51 

61-38 
66-64. 
46-92 
61-84 
63-24 
61-61 


I',  -i  i  iption. 


\  ils. . >r  oil  and  Ucohol  (90  pi  i 
respectively,  which  form  a  clear  Solution. 


i 
ipermint  oil : 

Vhite 1:1*8,  cloudy  with  more  alcohol 

1:  Is.  „  „  

cn.'olla   '  I'n.'snil.  Kiev.  ...      1:1*4,  „  „  

ipermint  oil : 

formal* 1:2*3,  .,  „  weaker 

ingUsh  (Mitcham) l  :  4*6,  more  alcohol  gives  f aim  opalescence  . 

aurlish 1:4*0,  „  ..  „ 

i merit-ail  (  Hotobkiss) 1:1*7,  cloud*  with  more  alcohol 

imerioan  ( PriUsohe) 1:1  „  „  

i   \U  proportions 


Menthol  Content. 


Fiseil. 


Free. 


Total. 


Ter  Cent. 
13  57 
13'72 
16*28 

20'12 
6-08 
7-33 

II) '29 
5'92 
7-S0 


Per  lint. 

43'H 
40*63 

40-34 

34  23 
46*44 

41-14 
47-114 
50-44 
2G'72 


Per  Cent. 
66-71 
84*35 

55-62 

5i'S5 
52-52 
51-47 
57-33 
56-36 
34-52 


Menthone 

Content. 


Per  Cent. 
36-07 
39-03 
34-00 

31-84 
39-29 
37-24 

20-58 
23-81 

49-40 


The  Japanese  oil  was  evidently  deprived  of  a  portion  of 
free  menthol.  The  "  Agrieolia  "  was  somewhat  inferior 
the  English  in  taste  and  odour,  but  superior  to  the 
rman.  The  markedly  superior  odour  of  the  Russian 
uples  (first  three  in  the  list)  is  in  harmony  with  their 
•h  percentage  of  combined  menthol. — li.  L.  J. 

S  ■  nt-forming]  Groups.  II.  Diazoimides 
,  Tinizu-ci>m}nii::i(ls).  H.  Rape  and  1\.  von  Majewski. 
Ber.  1900,33,  [IS],  3401— 3410. 

IBTJJH  groups  impart  to  the  compounds  they  enter  a 
aracteristic  and  pleasant  odonr.  These  groups  are  styled 
■amophoroug "  by  the  authors ;  in  particular  they  are 
H,0:,  Cllti,  CO.CH3,  O.CBj,NOj,  CN,  N3.  Certain 
oups  may  replace  others  without  altering  the  character  of 

:  thus  we  have  the  series  C6H5.CHO,  C6H5.XO.,, 
II  t'N.  CjHj.Nj.  Similarly  ;>-nitroguaiaeol  has  a  slight, 
d  p-cyanoguaiacol  a  distinct  odour  of  vanilla.  In  arti- 
ial  musk  the  nitro  group  has  been  replaced  by  CX  and 
N3  without  perceptible  change  of  smell. 
Derivatives  of  pyrocatechol  methylene  ether  were  pre- 
red.  Piperonylic  nitrile,  CN.C6H302:CHa  resembles 
peronal  in  odour,  but  has,  at  the  same  time,  a  nitrile  smell, 
iazopyrocatechol  methylene  ether,  N3.C6H302:  CH,.,  has 
i  odour  similar  to  piperonal  but  weaker,  at  the"  same" time 
ias  the  anise  odour  characteristic  of  the  diazo-iniide  group. 
As  regards  the  combination  of  several  osmophorus  groups, 
following  observations  were  made  :  p-triazo-benzoic- 
thyl  ester  has  a  strong  sweet  odour,  recalling  fruit  and 
i  se,  whilst  p-eyanobenzoic  methyl  ester  has  a  strong,  not 
pleasant  odour,  very  similar  to  that  of  the  last-named  com- 
und,  but  also  characteristic  of  nitriles,  and  not  far  removed 
imthe  fruity  smell  of  p-btomo-  and  chloroben zoic  methvl 
;ers.  lu  the  p-,  in-,  aud  o-triazobenzoic  methyl  esters  there 
a  decrease  iu  smell  fromp-  to  o-.  p-Triazomethoxybenzene 
is  the  strong  anise  odour  typical  of  diazo-imides,  whilst 
e  o-compound  is  similar  to  m-  and  o-triazobenzoic  methvl 

-Triazobenzaldehyde  has  a  strong  smell,  tolerably 
.asaut,  recalling  anise  and  anisaldehyde  ;  the  correspond- 
j  nitrile  has  a  feeble  smell. 


p  -  Methoxyacetophenone  has  a  very  pleasant  odour ; 
Tahara  (Ber.  25,  1308)  describes  the  o-compound  as  an  oil 
of  aromatic  odour ;  the  /H-compound  was  now  prepared 
and  found  to  possess  only  a  very  slight  smell  of  acetophe- 
none.  m-cyanaeetophenone  is  also  almost  without  smell, 
whilst  a,cetophenone-;n-carboxyIic  methyl  ester  is  quite 
odourless  and  m-triazo-acetophenone  is  almost  odourless. 
Thus  in  the  derivatives  of  acetopheuone,  the  i«-position  is 
the  least  favourable  for  osmophorous  groups. 

Viazo-imidcs. — The  methods  for  the  preparation  of 
diazo-imides  through  the  perhromides  and  by  means  of 
hydroxylamine  are  not  suitable  for  working  on  a  lar^e 
scale.  Good  results  were  obtained  by  using  potassium 
hydroxylamine  mono-  or  disulphonate  in  place  of  the  base 
itself;  the  method  is,  however,  restricted  to  diazo-com- 
pounds  containing  a  negative  group  in  the  nucleus.  The 
potassium  hydroxylamine  sulphonate  was  obtained  by  the 
proeess  of  Raschig  (Annalen,  241,  1S3);  for  use  it  was 
dissolved  in  40  parts  of  water  by  gentle  heating.  As  an 
example,  p-nitraniline  may  be  taken  :  the  base  was  diazo- 
tised  by  means  of  4  rools.  of  hydrochloric  acid  and  1  mol. 
of  nitrite,  a  solution  of  2J  mols.  of  the  hydroxylamine 
sulphonate  was  then  added.  The  diazo-imide*  separates  in 
a  few  minutes ;  the  yield  is  almost  quantitative,  and  the 
crude  product  melts  at  70°  C.  instead  of  72:  C. — A.  C.  W. 

Morphine  ;  Determination  of ,  by  Seduction  with  Silver 

yitrate.    C.  Reicbard. 
See  under  XXIII.,  page  160. 

PATENTS. 

Chlorocarbunic  Acid  Ethers,  and  Compounds   therefrom; 

Manufacture  or   Production    of  .     H.   E.  Xewton 

Loudon.  From  The  Farbenfabriken  vormals  F.  Bayer 
and  Co.,  Elberfeld,  Germany.  Eng.  Pat.  530,  Jan.  9 
1S00. 

These  esters  may  be  profitably  obtained  by  allowing 
phosgene  COCh,  perchlormethylformiate  OC(O.CCl3)Cl, 
or  hexachlorodimethylcarbonate   0C(0.CC13).,   to    act  on 
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alcohols,  phenols,  or  derivative*  of  bodies  containing  free 
bydroxyl  groups,  in  the  presence  of  lertimj  bases,  Buch  as 
antipyrine,  quinoline,  dimethyhuiiline,  and  their  homologues 
or  analogues  (the  bases  of  the  pyridine  series  being  ex- 
cepted). Tbe  following  arc  examples  :— CMoroearboriic 
acid  ethyho  ester,  b.  pt.  98   0.,  is  obtained  when  phosgene 

(990  parts)  is  led  into  a  mixture  of  absolute  alcohol  (-160 
parts!  and  dimefhylaniline,  (1,810  parts),  the  last  being 
diluted  with  an  equal  volume  of  pure  ether.  It  other 
alcohols  ,.r  tertian  bases  arc  employed,  intermediate 
lay  be  formed  and  isolated,  which  then  act  upon 
the  alcohol,  phenol,  &c.  Thus  ehlorocarbonylicdimethyl- 
phenylpyraiolone  OC(OC,|HuNaCI), is  produced  as  a  white 
.  rystaUine  mass,  when  a  solution  of  phosgene  (99  parts) 
in"benzenc  is  .,,1  led  to  antipyrinc.  (,37''.  parts),  also  dissolved 
in  benzene, and  analogous  products  when  other  homologues 
arc  used  This  product  may  be  employed  to  produce 
normal  propylcblorocarbonie  ester  C.ll-OCOCl,  if  to  475 
parts  dissolved  in  benzene,  propylic  alcohol  (00  parts)  are 
added  with  continuous  stirring  and  careful  cooling.  Other 
alcohols,  phenols,  S  .,  behave  in  an  analogous  manner  with 
other  doable  intermediate  compounds. 

These  complex  esters, form  derivatives  with  bases  of  the 
pyridene  series,  one  molecule  of  the  ester  combining  with 
two  molecules  of  the  base  to  form  compounds  such  as  — 

/\         /\ 


CH  ,CHj.C:CH.N 
CH  .CH  .'  6 


</ 


i: 


\i 


secondary  fatty  or  aromatic  amines  on  formyl-  or  ox> 
methylenecycloketones  of  the  general  type — 

CH,.CH,.C :  CH.OH 
CHj.CBFj.CO 

are  converted  by  the  action  of  reducing  agents  (e.g.,  sodir.. 
aud  alcohol)  into  iivdrogenised  o\_\hen/ylamiues  of  tl 
configuration — 

R 
CH.,.C11,.CII.CII..X  ( 

CII..CH,.  CH.OH 

Thus  anUinomethylenementhone  becomes  isoprop\ 

oxyhexahydrobeti/vlatiiline.ethylamino-methylenementhoi 
tonus  isopropyl  -  methyl  -  oxyhexahydrobenzylethyUuiiii 
and  anilinomethylenediuydroisophorone  yields  trimethy 
oxyhexahydrobenzylaniline. 

By  further  reduction  or  elimination  of  water,  such  bw 
become  hydrogenised  benzylamine  bases  of  the  types 


CII,.CH.,.C.CII..N< 
•    '  :  \R 

CH.,.CH„.CH 


R.O.X  .  CO.X.C1 

These  products  are  all  characterised  by  forming,  when 
treated  with  water,  alcohols,  or  phenols  or  their  homologues, 
neutral  carbonates  of  the  general  type  (R .  0)2CO.  If  water 
is  used,  the  same  radicle  (R)  enter  the  molecule  twice, 
whilst  by  the  use  of  alcohols  and  phenols,  the  carbonate 
may  be  of  a  mixed  type,  such  as  R'O.CO.R"0,  where  R' 
and  R"  are  different  radicles.  For  example,  CO(  CHj.O), 
results  when  the  double  compound  (100  parts)  prepared 
from  tbe  methyl  ester  of  chlorocarbonic  acid  is  mixed  with 
xylene,  water  added,  and,  after  removal  of  pyridine  by 
dilute  hydrochloric  acid,  the  xylene  solution  is  fractionated. 
The  dimethyl  carbonate  so  obtained  boils  at  91 J  C.  On 
the  other  hand,  if  2,665  parts  of  the  double  compound 
prepared  from  pyridine  and  chlorocarbonic  acid  ethvlie 
•  ster  are  mixed  with  benzene,  1,080  parts  of  benzylic  alcohol 
in  benzene  are  slowly  added,  and  the  product  is  similarly 
purified,  ethylbcnzyl  carbonate  OC(OCUI.,)OC6H,.CHo  is 
obtained  as*  an  oil  which  boils  at  242: — 243°  C.  and 
possesses  an  agreeable  odour,  resembling  that  of  pears. 

Again,  if  the  double  compound  obtained  by  the  inter- 
action of  pyridine  and  the  chlorocarbonic  ester  of  salol,  is 
mixed  with  toluene,  and  a  solution  of  salol  in  toluene  is 
added,  salol  carbonate,  O^O.CjHj.CO.OPh);,  remains  as 
a  solid,  after  removal  of  the  toluene.  It  separates  a-  a 
white  crystalline  powder  from  alcohol,  melts  at  132J  C. 
and  gives  no  coloration  with  ferric  chloride.  In  this  case, 
if  ethylic  alcohol  is  employed  instead  of  salol,  the  mixed  car- 
bonate, aalolethyl  carbonate,  OC(Oa.H5)O.C6H4.Ci  11 II  Jl„ 
is  produced.  This  compound  forms  rhombic  prisms,  melts  at 
75'  C,  and  is  readily  soluble  in  the  usual  solvents. 

Analogous  substances  are  obtained  when  other  chloro- 
carboxvl  derivatives  or  other  phenolic  agents  are  emplovcd. 

_li.  L.J. 

Oxybenzylamitie,  Hydrogenised,  and  Hydrogenised  Benzyl- 
amine Bases,  and  Transformation  uf  Ike  latter  i'it<> 
Hydrogmised   Cyclic  Aldehydes  or    Terpenealdchydes ; 

Manufacture  of .     O.  Iinray,  London.     From  The 

Farbwerke     vormals     Meister,     Lucius      und     Briining, 
Hoccbst  a  M.,  Germany.      Eng.  Pat  1094,  Jan.  17,  I '. 

AmtN"Mi  iiivi.e.n'ecycloketones  of  the  general  formula — 


II. 
CH„.CH2.CH.C] 
CH.,.CH,.CH, 


\r 


Thus,  isopropyl-methyi-oxyhexahydrobenzylanil" 
isopropyl  -  methyl  -  tetrahydrobenzylaniline    and   isopropi 
methyl -hcKahydrohenzylaniline;  whilst   trimethyl-o 
hydrobenzylaniline  forms  trimethy  1-tctrahydrobenzytauilii 
and  trimethyl-hexahydrobenzylaniline  (vide  infra). 

The  elimination  of  water  from  bydrogenised  oxybeniy 
amines  is  best  effected  when  chlorine  is  first  substituted fi 
hydroxyl  by  the  agency  of  phosphorus  pentachloride,  the 
intermediate  chlorohydrobenzylauiines  being  of  th. 


CIL.CH,.CH.CH,.N 
CH,.CTL.CHCI 


B 


l: 


(where    R    represents    hydrogen    or    a    fatty    or   .aromatic 
radicle),  obtained  by  the  action  of  ammonia,  or  primary  or 


Oxymethylenedihydroisophorone — 

CH2.C(CH3)2.C:  CH.OH 

CHCH:,  .CH2.CO 

is    prepared   by   adding  together    dihydroisophorone    ( 
parts),  methyl  formate   (84  parts),  sodium  ethylate  (48 
parts),  aud  ether  (3C0  parts)  in  a  flask   fitted  with 
condenser,  moderating  the   action  by  cooling,  as  require 
A  solid  crystalline  mass  of  the  sodium  derivative  ti 
15  minutes,  wdiicb,  after  standing  12   hours,  is  treated  iri 
water  (500  parts)  ;  the  ethereal  solution   is  then  separat 
and  the  aqueous  layer  extracted  with   ether.     Addition 
dilute   acetic    acid   separates  a   still  further  qnanl 
yellowish  layer,  which  is  taken   up  with  ether,  wa- 
dried.     After  distilling  off  the  ether,  the  base  remai 
yellow  oil  which  boils   at  124°  O,  under  27  mm.  prcssu 
without  decomposition. 

110  parts  of  this  oil  dissolved  in  methyl  alcohol  ('* 
parts)  aud  treated  with  aniline  (65  parts)  dissolved 
acetic  acid  yields  anilinnmethylenedihydroisophoronc — 

CH2.C(CH3).,.C  :CH.NHC6H5 

CHCH3 .  CHo.CO 

a  yellow  crystalline  substance  soluble   in  the  usual  • 
This  is  reduced  as  follows :— To  the  thoroughly  dry  anilii 
base  (1  kilo.)  dissolved  iu  absolute  alcohol  (10  kiln- 
by  sodium,  1  kilo,  of  sodium  is   gradually  added.     \\  b 
solution    is   complete,    the   alcohol   and   some   dihj 


i.w.]        THE  JOURNAL  OP  THE  SOCIETY   OP  CHEMICAL  INDUSTRY. 


153 


■!.  alcohol  :mtl  aniline  are  removed  by  steam-distil- 
ion.    The  nan  base,  which  remains  as  a  viscous  oil,  is 
I  rifled  bj   conversion  to  the  hydrochloride    in   ethereal 
-   ol  iu  1  gas  being  avoided. 
rrimethyl-ojcj/hexahydrobenzylaniline — 

Cll.,.l\rll  );.C11.CH,,.N1U„11, 

CHCH,.CH,,CH.OB 

tained  by  neutralising  the  colourless   crystalline  hydro- 
lases from   hot    petroleum    spirit  iu   needles, 
86"  C,  and  boils  without  decomposition  at 
t    ('.,  uniler  15  mm.  pressure. 

It  is  converted  to  the  tritnethyl-chlorohexahydrobenzyl- 

i.'ine  by  dissolving  the  ozybase  (610  parts)  in  benzene 

.its)  ami  .saturating  with   HC1    gas.     The   solution 

sains  clear,  and  phosphorus  pentaehloride   (53  parts")  is 

led  thereto,  the  reaction  being  completed  by    warming  on 

water-oath.     Water   and    excess  of   sodium    carbonate 

added,    and    the    benzene  solution  of  the    chlorinated 

e   is  removed,  dried,   and  distilled  in  vacuo  leaving  the 

ioro-base  as  a  yellowish   oil.     This   oil   (1    part)  when 

ited  on  the  oil-bath  with  powdered  KOI1  (10  parts)  and 

ohol   (5   parts'),  for   4 — 5   days,  diluted   with   water  and 

ani-distilled,  gives  trimethyl-tetrahydrobenzyhniline — 

CH,.('(CHiVC.CII;.NIK'  " 
CHCHj.CHjCH 

an  odourless  oil,  which  after  solution  in  ether  and  drying, 
la  at  1ST    0,  under  19  mm.  without  decomposition. 
The  still  further  reduced  base  trimethyl-hexahydrobenzyl- 
tine — 

OH,  C(CHj)s.CH.CHj.N'HC6Hs 

CHCIl    .  CHj.CHj 

rtitaiucd  from  this  tetrahydro-base  or  from  the  above- 
ntioncd  obloro-base  by  dissolving  1  part  of  either  in 
olute  alcohol  (20  parts'),  heating  and  adding  sodium 
parts).  It  is  a  colourless  odourless  oil  which  boils  at 
I  l\  (15  mm.  pressure)  without  decomposition, 
n  a  similar  manner  are  obtained  the  three  corresponding 
es  derived  from  each  of  the  following : — 

Anilinomethylene-caniphor, 

Anilinomethylene-menthone, 

Amiaomcthylene-menthone, 

Dimethylaminomethylene-menthone, 

Bthylaminomethylene-menthone, 

i  (xymethylenemethyleyclo-hexanone, 

l  >xymethylene-phenyl-methyleyclo-hexanone, 
which  :dl  but  the  first  are  new  substances. 
he  properties  of  most  are  described  iu  the  specification. 
The  above  hydrogenised  benzylamiue  bases  are  oxidised 
o  hydrobenzylidene  derivatives  of  the  general  type 

CH...CH;.CH.CH  :  NR 

CH..CH...CH., 

ich,  when  heated  with  dilute  mineral  acids,  form  the 
es  II..XR  and  hydrogenised  cyclic  aldehydes  (terpene 
ehydes)  of  the  type — 

CHj.CHs.CH.COH 

CHj.GHj.CHj. 

It  R,  in  the  hydrogenised  benzylamiue  base,  represents 

oic  radicle,  acid  oxidising  agents  can  be  used,  and 

lie  aldehyde  results  at  once;  if  it  represents  a  fatty 

neutral  or   alkaline  oxidants  should  be  employed, 

ids  bang  used  hter  to  complete  the  process.     The  cyclic 

lehydes  obtained  in  either  way  are  colourless  oils,  with  a 

oug  aromatic  odour  when  concentrated  j  when  dilute,  the 

rer  members  of  the  series  have  the  odour  of  benzaldehvde, 

)  higher,  a  more  or  less  pronounced  odour  of  plants  or 

;ss^ms. 


TrimelhijUetrahydrobenzaldehyde — 

GHj.(    '  II  ,),.C.C0H 

CHCH3.CH,.CH 

is  obtained  when  trimethyltetrahydrobenzylamine  (5  parts), 
water  (800  parts),  and  ILSO,  (60  parts)  are  steam-distilled, 
i  solution  of  potassium  bichromate  (45  parts)  in  dilate 
sulphuric  acid  being  meanwhile  added.  The  aldehyde 
distils  over  as  an  oil,  is  extracted  with  ether,  dried,  and 
the  ether  is  then  removed.  The  bisulphite  compound,  made 
in  the  usual  manner,  is  decomposed  by  cold  water  containing 
excess  of  sodium  carbonate,  and  the  freed  aldehyde,  when 
separated  and  dried,  appears  as  a  colourless  oil,  and  boils 
at  90° — 91°  0.  under  18  mm.  pressure.  It  is  isomeric  with 
litral,  and  has  a  distinct  odour  of  violets  when  largely 
diluted,  and  of  cedar  wood  in  quantity.  Two  similar 
aldehydes  are  also  described. 

The  claim  is  for  the  various  stages  of  these  processes 
and  for  the  manufactured  products.— R.  L.  J. 


XXI.-PHOTOGRAPHY. 

Reducer,   Photographic;   Potassium   Permanganate    as  a 

.     H.  Hands.     Brit.   Jour.   Phot.    1900,  17,  [2120], 

810. 

The  behaviour  of  a  solution  of  potassium  permanganate 
varies  with  the  degree  of  dilution  ;  a  wet  negative  is  reduced 
evenly  with  a  dilute  solution,  whilst  the  same  solution 
applied  to  a  dry  negative  has  an  excess  of  action  on  the 
ii  user  parts. — J.  W.  H. 

Reducers;  Photographic .     Lumiere  and  Seyewetz. 

Brit.  Journ.  Phot.  1900,  47,  [2120],  805. 

I  SOME  reducers  act  uniformly  on  the  image,  others  attack 
the  most  opaque  parts  to  the  greatest  extent.  Ammonium 
persulphate,  hydrogen  peroxide,  and  potassium  perman- 
ganate are  among  the  latter.  The  primary  action  of 
ammonium  persulphate  is  to  produce  a  double  sulphate  of 
ammonium  and  silver ;  hydrogen  peroxide  and  potassium 
permanganate,  in  a  weak  sulphuric  acid  solution,  also  produce 
silver  sulphate.  The  peculiar  action  which  reduces  the 
dense  parts  of  the  negative  more  rapidly  than  the  thin  is 
attributed  by  the  authors,  to  a  certain  extent,  to  secondary 
leducing  actions  taking  place  near  the  surface  of  the  film, 
owing  to  the  presence  of  an  excess  of  the  reagent.  The 
authors  have  examined  a  large  number  of  bodies  which 
might  be  presumed  to  behave  in  a  similar  fashion,  generally, 
with  negative  results.  They  conclude  that  the  number  of 
these  substances  (the  persulphates,  hydrogen  peroxide, 
aud  potassium  permanganate)  is  small,  and  that  they  only- 
act  in  an  acid  solution. — J.  W.  H. 

Toning  and  Firing  Bath.     B.  E.  Liesegang.     Brit.  Jour. 
Phot.  1900,  47,  [2120],  807. 

Thiosix.oiine  may  with  advantage  replace  ammonium 
sulphocyanide  in  the  combined  toning  aud  fixing  bath ;  it 
has  little  effect  on  the  gelatin  film,  and,  except  in  hot 
weather,  does  not  require  the  addition  of  alum.  5  to  10  per 
cent,  of  a  saturated  aqueous  solution  of  thiosinamine  added 
to  a  bath  consisting  of  sodium  thiosulphate,  150  grms.; 
gold  chloride,  |  grm. ;  water,  1  litre  ;  works  well.  Potas- 
sium citrate  in  saturated  solution  behaves  like  alum  in 
hardening  gelatin  films,  and  also  favours  toning;  a  bath 
-isting  of  gold  chloride,  i  grm. ;  sodium  thiosulphate, 
120  grms.;  50  per  cent,  solution  of  potassium  citrate, 
200  c.c. ;  water,  1  litre,  toned  a  print  to  a  black  in 
10  minutes,  whilst  the  same  bath  without  the  addition  of 
sium  citrate  had  but  little  action  in  that  time. 

—J.  W.  H. 

Printing  Process ;   Photographic .     Brit.  Jour. 

Phot.  1900,  47,  [2121],  820. 
The  paper  is  coated  with  a  solution  of  soft  gelatin,  6  parts  ; 
ammonium  bichromate,  16 — 20   parts;  water,    100  parts; 
aud  is   then   dried    in   the   dark.      After  exposure  in   the 
ordinary  way,  the  paper  is  washed  thoroughly,  the  last  wash- 
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ings  being  made  with  water  acidulated  with  0'  1  per  cent,  of 
sulphurio  mod.  Development  is  carried  out  with  a  Bolntion 
of  1  —  2  part-  >'f  sodium  sulphite  in  600  parts  of  water  to 
which  is  added  1  part  of  such  compounds  as  p-phenylene- 
diamine,  p-auiido-phenol,  pyrogallol,  &c.,  Bubstances  which 
arc  converted  into  colouring  matters  by  the  chromium 
dioxide  of  the  image.— J.  W.  11 

Printing  Process.  New  Photographic  ■.  Iron .    Brit. 

Jour.  Phot  1900,47,  [2191],  820. 

•      imi    I..  f.uini.'-rc    find   that   iron   sucratc   is   sensitive   to 

light,  and  has  good  keeping  qualities.     Gelatin  coated  paper 

tinted  with  a  solution  of  the. salt  (formed  by  adding  in 

molecular  proportion,  barium  sin-rate  solution  to  one  of 
ferric  sulphate  1  dried,  exposed  in  the  usual  manner,  and 
developed  with  potassium  ferro-  or  ferricyanide,  or  other 
salts.— J.  W.  11. 

Toned  Bromide  Prints;  Tin    Permanence  of .    Joh. 

licke.  Phot  Aim.  1901,  21,  -<~  i  through  Chcin. 
Zeit.  Eep.  1900,  24,  [100],  872. 
The  author  considers  that  the  permanence  of  bromide  prints 
toned  by  the  formation  of  metallic  fcrrocyunides,  is  a  matter 
of  considerable  doubt  Red  and  blue  tones  resulting  from 
the  use  of  uranium  nitrate  ami  ferric  oxalate  respectively, 
are  most  to  be  distrusted.  Also,  the  reduced  silver  of  the 
print  forms  insoluble  silver  ferroevanide  in  the  ferricyanide 
bath.  This  remains  in  the  paper,  and  experiment  shows  it 
to  be  sensitive  to  light. — R.  L.  J. 

Palladium  Toning.    Brit.  Jour.  Phot.  1900,  47, 
[2120],  804. 

J.  Joe  recommends  the  following  formula  for  toning  silver 
prints  with  palladium  :  potassium  palladio- chloride,  1  grm. ; 
sodium  chloride,  10  grins.;  citric  acid,  10  grnis.  ;  water, 
2  litres.  After  printing,  immerse  the  paper  in  a  hath  of 
common  salt  and  wash  thoroughly  before  toning.  A  bath 
to  give  chocolate  brown  tones  is  made  by  substituting  for 
the  sodium  chloride  an  equal  weight  of  ammonium  molybdate, 
nn-1  increasing  the  amount  of  water  to  2  J,  litres. — J.  W.  H. 

Intensification,  Photographic .     W.  Thomas.     Brit. 

Jour.  Plu.t:  1900,47,  [2121],  827. 
WHEN  a  plate  has  been  underdeveloped,  printing  density 
of  a  temporary  character  is  best  obtained  by  the  uranium 
iutetisirier.  The  plate,  washed  free  from  the  fixing  salt,  is 
immersed  in  a  solution  of  potassium  ferricyanide,  1  part; 
uranium  nitrate.  1  part  ;  glacial  acetic  acid.  10  parts;  water 
100  parts  ;  until  sufficient  density  is  obt  lined  ;  after  removal 
from  the  bath,  washing  is  carried  out  first  with  dilute  acetic 
acid,  and  then  for  a  short  time  with  water  ;  if  unsatisfactory, 
a  weak  solution  of  ammonia  restores  the  negative  to  its 
nai  condition.  Bleaching  in  a  weak  hydrochloric  acid 
solution  of  mercuric  chloride,  followed  by  the  ferrous 
oxalate  develop,        ■  amended  for  permanent  work,  or 

Union  of  copper  sulphate,  1  part ;  ammonium  bromide, 
2  par'- ;  water, -to  parts;  may  be  used  for  the  preliminary 
bleaching,  any  developer  serving  to  again  blacken  the 
image.  A  method  of  intensification  based  on  the  action  of 
light  on  bichromated  gelatin  is  often  useful.  The  plate  is 
soaked  in  a  weak  solution  (3  per  cent.)  of  potassium 
bichromate,  dried  in  the  dark,  exposed  through  the  glass 
for  a  few  minutes  to  daylight,  and,  after  washing,  thoroughly 
immersed  in  a  solution  of  a  red  or  yellow  dyestuff  (which 
is  selectively  absorbed  by  the  image),  and  again  dried. 

—J.  W.  H. 

Ozotype.     G.  1".  Bla=kmore.     Brit.  Jour.  Phot.  1900, 

47,  [2118],  777. 

This  process  is  operated  as  follows  : — For  sizing  unsized 

papers,  a   solution    of  Lepage's  fish-glue,  1  part   ill  9  parts 
of  water,  may  b.-  u  '  necessary  for  very 

•'-rbent  papers;  after  drying,  the  sensitising  solution 
may  be  applied  by  the  aid  of  a  little  artificial  light ;  when 
sensitized  and  dried,  the  paper  may  be  kept,  if  due  care  be 
taken,  for  week-;  printing  is  carried  on  until  the  finest 
detail  is  just  visible  ;  at  this  stage  the  prints,  after  washing 
and  drying,  may  lie  kept  indefinitely  before  "pigmenting." 
rJ  he  pigment  tissue  is  applied  to  the  face  of  the  print  while 


immersed  in  the  acetic  acid  solution  warmed  to  65" — 70°  F 
Three  hours  after  the  pigment  tissue  has  been  applied 
development  may  be  carried  out  with  hot  water,  01  th 
prints  may  In-  kept  for  the  opportunity  of  doing  so  ;  befon 
development  the  prints  are  soaked  well  in  cold  water,  trans 
ferred  to  the  warm  bath  (106°  F.),  and  the  paper  backiti; 
of  the  pigment  plaster  stripped  with  uniform  action,  tithe 
wholly  out  of  the  water,  or  quite  in  it;  marks  appear  i 
this  operation  is  badly  done  :  after  development,  the  print 
may  be  hardened  in  a  cold  alum  bath,  washed  and  dried. oi 
to  allow  of  slight  local  development,  dried  first.  I 
meut  plaster  may  not  adhere  evenly  to  rough  papi 
Manly  recommends  soakiDg  the  washed  and  dried  prints  in 
glycerin  or  sugar  solution  (glycerin,  1  part ;  water,  2  parts 
or  loaf  sugar,  1  part ;  water,  4  parts)  ;  for  Whatman's  he 
pressed  or  best  cartridge  papers,  the  washed  prints  may  1 
coated  with  a  solution  of  fish  glue,  2  drachms ;  glyccrit 
1  oz  ;  water,  6  oz.,  and  put  into  the  "  acetic  "  bath  wifhoi 
drying  ;  the  preliminary  sizing  may  also  be  omitted. 

—J.  YV.  H. 


Sensitive  Linen,  Silk,  anil  other  Fabrics  ;  Preparation  < 

.     Zap.  imp.  russk.  teebn.  ob6chtsch.  1900,  34,  10t* 

through  Chem.  Zeit.  Rep.  1900,  24,  [104],  388. 

A'  i  ■hiding  to  H.  J.  Junk's  process,  this  is  carried  out  t 
follows: — Hot  solutions  of  silver  nitrate,  potassium  bromid 
containing  a  small  quantity  of  the  iodide,  and  gelatin  a: 
mixed,  and  the  whole  added  to  a  cooled  solution  of  arrov 
root  (or  starch),  the  emulsion  thus  obtained  being  used  f, 
coating  the  linen,  silk,  or  other  fabric.  Photographs  take 
on  such  surfaces  can  be  afterwards  painted. — 't.  11.  1\ 

Lippmann's  Colour  Process ;  Sensitisation  of  Gelatin  Plat' 

for .     R.Neuhattss.    Phot.  Rundschau,  1900,14,22 

and  241;  through  Chem.   Zeit.    Rep.    1900,   24,   [104' 
388. 

The  author  has  examined  a  large  number  of  dyestuffs,  uhic 
have  been  recommended  from  time  to  time  as  sensitisers  i 
silver  bromide-gelatin,  to  determine  how  far  they  can  1 
used  to  sensitise  the  plates  used  iu  Lippmann's  coloi 
process.  He  finds  that  Kinzelberger's  Glycin  Ked  combine 
with  Cyaniu  and  Erythrosin  gives  the  best  results.  Wii 
this  mixture,  a  nearly  perfectly  regular  band  is  obtaini 
between  the  lines  C  and  G,  whilst  the  too  powerful  lig 
action  from  G  to  N  can  be  remedied  by  the  use  of  a  yello 
screen.  The  general  sensitiveness,  which  is  very  small  f 
Lippmann  plates,  is  not  impaired  by  Glycin  Red ;  it  may  I 
increased  (1;  by  employing  a  preliminary  silver  uitra 
bath,  which,  however,  imparts  bad  keeping  properties  totl 
plates  ;  (2)  by  exposing  the  plates  to  the  vapours  of  re» 
before  placing  them  in  the  mercury  chamber. — T.  H.  P. 

PATENT. 

Photographic  Plates,  Films,  and  the  line ;  Pruteetii 
Paint  fur  Preventing  Halation.  P.  Plagtvitz  ai 
F.  I'reuud,  Berlin.     Eng.  Pat.  3605,  Feb.  23,  1900. 

This  material  is  a  spirit  varnish  composed  of  sani 
shellac,  &c,  dissolved  "  iu  any  suitable  kind  of  ethet 
tinted  with  Eosiue,  Aurantia,  and  the  like,  mixed  wi| 
the  oil  of  cassia,  clove,  or  aniseed,  and  incorporated  wi 
some  substance  insoluble  in  alcohol,  such  as  potato  star 
gum  tragacanth,  or  gum  arabic.  The  object  of  the  star 
or  gum  is  to  increase  ,the  consistency  of  the  compositii 
and  make  it  easier  to  remove  ;  the  idea  of  the  essential 
is  to  increase  the  optical  dispersing  and  refracting  power 
the  coating  It  is  applied  to  the  non-sensitised  surface  o 
dry  plate  or  film  ;  and  is  claimed  to  prevent  the  cotuin 
defect  known  as  "  halation." — F.  11.  L. 

XXII.-EXPLOSIVES,  MATCHES,  Etc. 

Smokeless  Powder ;  New .     Bernadou.     Eev.  Proi 

Chim.  3,  [22],  341-342. 

The    author    finds    that    when    soluble    nitrocello 
immersed  in  ethylic  ether,  and  exposed  to  a  temperati 

near  to  or  below  the  freezing  point  of  water,  it  passes  ii 
solution  or  forms  a  colloid  jelly  and  does  not  afterwai 
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him  to  its  cellular  form.  The  product  may.  when  dried, 
used  alone  or  a-,  a  binding  material  for  other  ingredients 
die  preparation  of  powder. 

rhe  Boluble  nitrocellulose  may  be  prepared  by  nitrating 
(Irooellolose,  a  by  the  hot  nitration  of  ordinary  cellulose. 

— C.  S. 

i/.  ■/■/  Exploit '■  i  ■  .■  Composition  of  a .     F.UIzer.    Mitt. 

desk   k.  Techn.  Gewerbe-Museums  in   Wien,  1900,  10, 

0,  and  ii  ,  204. 
ii-  preparation  bore  the  name  B  Wetter-Dynammon  "  and 
i   the    percentage    composition  : — Ammonium    nitrate, 

BS;  r  nitrate,  1" 98 j  charcoal,  3 •  77  ;  moisture, 

IS.    The  charcoal  grains  measured  1-6  p.  and  showed 

stru  lure  an  ler  the  microscope.  -K.  I..  J. 

PATENTS. 

Explosives .  Manufacture  of .     A.  C.  Girard,  Paris. 

Eng.  Pat.  214.  Jan.  3,  1900. 

order  to  thicken  oil  sufficiently  to  enable  suitable 
xtures  of  oil  and  chlorate  to  be  used  without  risk  of 
udatiou  about  10  to  15  per  cent,  of  soap  tliat  lias  been 
ill  dried  at  1203 — 180  C.  is  stirred  into  and  heated  with 
e  oil  for  two  or  three  hours  at  150  — 170°  C.  ;  the  mixture 
then  filtered  from  the  excess  of  soap  at  lo.V — 115  (  . 
>me  Buitable  temperature  shore  the  melting-point), 
d,  when  cold,  should  have  a  consistency  between  that  of 
selinc  and  that  of  paraffin.  The  chlorate  or  other 
idisiog  agent  is  incorporated  in  the  solidified  oil  at  80"  C. 
i  trates  and  nil  ro-derivat  ives  may  lie  added,  but  acids  or 
id  derivatives  must  not  be  used  because  they  cause 
idity  by  decomposing  the  soap.  Thus  picrates,  but  not 
rric  acid,  may  be  employed.  The  following  proportions 
-  quoted  by  way  of  example  : — (n)  potassium  chlorate 
ammonium  perchlorate,  80 ;  solidified  oil,  20.  (_6)  Potas- 
ini   chlorate,   80;    solidified  oil,    14;    nitro-naphthalcne, 

(c)  Potassium  perchlorate,  75 ;  solidified  oil,  16;  nitro- 
phtbalene.  4;  potassium  picrate,  2.  (rf)  Potassium 
lorate,80;  solidified  oil,  16;  nitrobenzene,  4 ;  potassium 
■rate,  2— W.  G.  M. 

rplosiec  Mud  rials  ;   Building  of  Sheds  for  the   Manu- 
facture or  Storing  of .     G.  A.  Nahnsen,  Hamburg. 

Eng.  Pat.  i  23,  1900. 

order  to  less  n  the  distance  through  which  semi-manu- 
•tured  nitroglycerin  (or  other  explosive)  is  carried,  and 
to  minimise  the  risk  in  handling  it,  the  sheds  used  in 
e  different  stages  ot  manufacture  are  now  often  isolated, 
t  by  a  considerable  open  space,  but  by  stout  walls 
mewhat  higher  than  the  buildings  themselves,  and  at  a 
ort  distance  from  them.  There  remains  the  risk  of 
■  i  adjoining  shtds  by  the  downward  blow,  and 
nsequeut  vibration  of  the  earth,  at  the  moment  of 
plosion.  To  lessen  this,  the  sheds  are  to  be  built  over 
the  shape  and  capacity  of  which  depends  on  the 
autity  of  explosive  to  be  stored  or  treated  in  the  sheds,    j 

.-more   than  9ft.  deep.     These  cellars   are   pre- 

ably  made  with  walls   sloping  somewhat    inwards  from 

p  to  bottom,  and  with  a  more  or  less  concave  floor.     The 

dls  may.  with  advantage,  be  double,  so  that  the  force  of 

e  explosion  may  be  spent  in  breaking  down  the  inner 

ills,  thus  leaving  the  outer  walls  sufficiently  strong  to    j 

sist  collapse.     When  very  large   quantities  of  explosive    j 

e  to  be  handled,  the  roof  of  the   cellar  may  be  vaulted 

ith  a  somewhat  jimilar  object.     The    cellar"  should   be 

ther  with  a  light  fine  material  such  as   coal  ashes 

infusorial    earth,    or,    better,    with    water,    so   that    the 

the  explosion  may  be  used   up  in   scattering  this 

aterial   instead   of    in   wrecking   the   cellar.      Water    is 

referred  because  it  serves  to  extinguish  ignited  materials 

hilst  in  flight.— W.  G   M. 

(atches  and  Striking  [Compositions,  am!  the  Substances 
and    Prm-csscs    employed    therein  ;     Manufacture    and 

Production  of .      F.  Bale,  Droitwich.      Enc   Pat. 

1323,  Jan.  22,  1900. 

m;oMUM  trioxide,  or  other  oxide  intermediate  between 
at  aud  the  monoxide,  is  used  in  the  match  composition, 
e  dioxide  CrOj  having  been   found   the  best   for  special 


safety  matches.  The  use  of  phosphorus  may  then  be 
dispensed  with.  A  match  composition  containing  potassium 
chlorate  with  sulphide  of  antimony  and  sulphur  for  with 
sulphur  alone)  is  stirred  int..  a  solution  of  four  parts  of 
glue  and  cue  of  chromic  anhydride  in  14  parts  of  water 
until  the  right  consistency  i-  reached;  and  the  prepared 
splints  are  then,  as  usual, dipped  int..  the  resulting  paste. 
The  use  of  a  prepared  rubber  is  recommended  ;  it  may  be 
made  either  (11  from  the  aqueous  solution  of  glue  and 
chromic  oxide  above  referred  to  (or  from  a  weaker  one)  ; 
(.2)  from  such  a  solution  to  which  sulphide  of  antimony  has 
been  added;  or  (3)  from  a  solution  of  glue  mixed  with 
sulphide  of  antimony.  It  is  stated  that  the  glue  protects 
the  chromic  oxide  lion  deliquescence,  so  that  the  match 
composition  remains  dry. — W.  G.  M. 

XXIII.-ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

(llass  Tap  with  Universal  Mercury  Seat.     IT.  Gockel. 
Zeits.  angew.  Chem.  1900,  [49],  123S— 1239. 

This  tap,  as  the  figure  shows,  is  furnished  with  three 
grooves  filled  with  mercury,  which  prevent  the  slightest 
leakage  of  air  between   the  tap  and  the  surrounding  glass, 


even  when  the  tap  is  connected  with  an  evacuated  vessel. 
In  the  smallest  size  in  which  the  tap  can  be  made,  the 
length  of  the  glass  barrel  is  3  em. — T.  H.  P. 

"  Luteol."  [Xew  Indicator.']  P.  Glasss  and  B.  Bernard. 
Monit  Scient.  1900,  [4J,  14,  809.  (See  this  Journal, 
1896,  216.) 

The  authors  describe  the  various  operations  necessary  for  the 
preparation  of"  luteol,"  hydroxychlorodiphenyl  quinoxaline, 
which  has  been  described  as  a  very  sensitive  indicator  for 
alkalimetry. 

The  starting  point  for  its  preparation  is  phenacetin, 
CAO.CcHj.XH.CO.CH,.  When  this  is  boiled  for  a 
very  short  time  with  10 — 12  per  cent,  nitric  acid,  it  yields  a 
solution  which,  on  cooling,  deposits  yellow  needles  of  mono- 
o-nitrophenacetin.  This  body  is  then  saponified  by  boiling 
alcoholic  potash,  with  the  production  of  o-nitrophenetidiue 
as  ruby-coloured  needles  melting  at  113°  C.  On  reduction 
with  zinc  dust  in  alkaline  alcoholic  solution,  this  nitro- 
compound  yields  the  corresponding  diamine,  m-elhoxy-o- 
phenylenediamine.  This  base  condenses  with  benzil  when 
the  two  are  heated  in  alcoholic  solution,  the  condensation 
product  beina  m-ethoxydipheuyl  quinoxaline — 


/ 


N:C.CaH8 


\X:C.C0HS 

When  this  is  heated  with  phosphorus  pentachloride,  reaction 
sets  in  at  a  temperature  of  70° — 90°  C,  with  the  entry  of  an 
atom  of  chlorine  into  the  original  benzene  nucleus,  ortho 
to  the  elhosy  group.  Einally  the  chloro-compound  is 
saponified  by  heating  with  hydrochloric  acid  in  a  sealed 
tube  at  180°  C.  for  an  hour,  and  the  free  phenol,  luteol 

X:C.C'6H5 

0H.C6H.,C1.<  I 

\X:C.C0H5 

is  obtained.  Luteol  is  purified  by  crystallisation  from  dilute 
alcohol  until   three  or  four  drops  of  a  solution   (1:500)  on 
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filter  papei  arc  coloured  distinctly  yellow  by  one  drop  of 
decinonnd  soda  and  completely  decolorised  by  two  drops 
ofdecinonnal  acid. — J    1     B. 

INORGANIC    CHEMISTRY.- QUALITATIVE. 

Nickel  in    Proem  lit;   Deteetim  of  •     V.  1-. 

Brovning  and  J.  1'.  Hartwell.     Amer.  J.  Science,  1900, 

10 
A,;iAM;n  of  the  sobstancelo  be  tested,  containing 
more   than  O'l  gnn.   of  the  -alts  of  the  two  elements 
dissolved    in   about   5   c.c  of  water,  a   few   drops    of   a 
samr.it.  d   solation   of  alum   added,  any  free  mineral  I 
present   neutralised   with  ammonia  and  the  eolation  made 
faintly  acid  with  acetic  acid.     Al  ■■■"'" 

ferricyanide  is  then  added,  and  the  liquid  agitated  to  effect 
the  solution  ..:'  the  ferricyanide  and  the  complete  precipita- 
tion of  the  cobalt  and"  nickel.  The  nickel  is  rendered 
ible  by  the  addition  of  about  S  c.c.  of  Etrong  ammonia, 
the  liquid  is  filtered,  and  the  filtrate,  which  should  have 
no  reddish  colonr,  is  boiled  with  a  piece  of  sodium 
ssimn  hydroxide  about  the  size  of  a  pea.  The  presi 
of  nickel  is  indicated  by  the  formation  of  a  black  precipi- 
tate; if  the  quantity  of  nickel  present  be  very  small,  only 
a  dark  coloration  is  produced  at  first. —  A.  S. 

1SORGANIC    CHEMISTRY.— 
QUAXTITATIVE. 

Saltpetre  ;  Determination  of  Nitrogen  in .    O.  Bottehcr. 

J.  f.  Landw.  48,  287—289.     Chem.  Centr.  1900,  2,  [22]  . 

1161. 
V.N  Wissell  has  stated  (this  Journal,  1900,  853)  that  the 
Mockern  method  gives  low  results.  The  author,  however, 
obtained  quite  satisfactory  numbers  in  a  series  of  trials. 
When  pure  reagents  were  used,  he  did  not  obtain  the 
positive  values.  Varying  up  to  0'25  c.c,  found  by  von 
Wissell  in  blank  determinations,  and  he  suspects  that  such 
differences  point  either  to  defective  apparatus  or  inaccurate 
work. 

Zinc  dust  can  be  satisfactorily  freed  from  ammonia  by 
treatment  with  water,  but  caustic  soda  sometimes  contains 
nitrates  or  nitrites,  which  can  only  be  removed  with  difficulty. 

—A.  S. 

Saltpetre  ;  Determination  of  Nitrogen   in   .      L,   von 

Wissell.  .1.  f.  Landw.  48,  291.  Chein.  Centr.  1900,  2, 
[22],  1161. 
Bira  TN<.  to  Btittcher  (see  preceding  abstract),  the  author 
remarks  that  his  apparatus  gave  satisfactory  results  when 
used  for  blank  determinations  without  reducing  metal,  or  by 
Devarda's  method.  He  believes  that  he  worked  according 
to  the  prescribed  directions,  and  states  that  similar  result- 
have  been  obtained  by  other  chemists.  The  differences 
obtained  in  the  blank  determinations  are  attributed  to  the 
presence  in  the  zinc  dust  of  nitrogen  compounds  which  are 
not  completely  removed  by  treatment  with  water  and  dilute 
sulphuric  acid.  The  author  reiterates  his  opinion  that 
Devarda's  method  is  preferable  to  the  Mockern  oue.--A.  S. 

Nitrites  ;  Determination  of .  either  A  lone  or  in  Presence 

Vitrales.     If.  Pellet      Ann.  (him.  anal.  appl.  5,  361 

—365.     Chem.  Centr.  1900,  2,  [20],  1089. 

THE  author  published  in  1879,  in  the  Bull.  Soc.  Ind.  uu 
Nord  dc  la  France,  a  method  for  the  determination  of 
nitrates,  which,  however,  has  become  so  little  known,  that 
he  again  describes  it.  It  is  based  upon  the  fact  that  both 
nitrates  and  nitrites  in  hydrochloric  acid  solution  are 
decomposed  by  ferrous  salts  with  formation  of  nitric  oxide, 
whilst  in  acetic  acid  solution,  nitrites  alone  are  decomposed. 

—A.  S. 

Nitrite!  ;   Determination  of ,  and  their  Separation  from 

Nitrates.      I,.    I,,    de    Koninck.     Ann.  I  'him.   anal.   appl. 
5,  365—368.     Chem.  Centr.  1900,  2,  [20],  1089. 

Thb  author  lias  examined  Pellet's  method  (see  preceding 
abstract),  using  the    same   arrangement   of   apparatus  as  is 


customary  for  Schloesing's  process.  Potassium  nitrai. 
boiled  with  10  per  cent,  solution  of  Mohr's  salt,  gave  n 
the  slightest  evolution  of  gas,  even  after  the  addition  . 
10 — 20  c.c.  of  glacial  acetic  acid.  The  evolution  of  n 
was  scarcely  perceptible  after  the  addition  of  5  c.c.  i 
fuming  hydrochloric  acid,  but  in  presence  of  30 — 10  c. 
of  this  acid,  the  decomposition  was  rapid  and  completi 
.Nitrites  are  quickly  and  completely  decomposed  by  lioilin 
with  Mohr's  salt;  addition  of  acetic  acid  accelers 
decomposition.  In  presence  of  ammonium  chloride,  th 
Is  according  to  the  equation — 

XII ,(  1    •   XaXU,  =  NaCl  +  2H30  +  X,. 

This,  however,  makes  no  difference  in  the  gasomatri 
determination,  as  the  volume  of  gas  evolved  remains  th 
same. —  A.  v 

Plant,  r  of  Paris  :   Determination  of  Underbnrnt  and  Or. 

burnt  Portions  of .     L.  Perm.     Comptes  Kend.  13 

[23],  950—952. 

The  author  looks  upon  plaster  of  Pari-  as  a  mixture  of- 
1.  Active  matter,  consisting  of  CaSOj.nH.O,  where  n  hi 
for  different  portions  of  the  substance,  a  varying  valu 
between  0  and  2  ;  for  purposes  of  analytical  calculation, 
j  is  assumed  that  the  average  value  of  n  is  1.  •>.  Uuburi 
gypsum,  CaS04  2H:().  3.  Overburnt  gypsum,  anhydroo 
I  aS'  i  .  4.  Heterogeneous  substances,  which  i 
looked  on  as  inert  impurities  (silica,  alumina,  ferric  oxiil 
&c),  tending  to  just  the  same  extent  as  the  uuderbun 
and  overburnt  portions,  to  lower  the  strength  of 
plaster. 

The  substances  under  4  can  be  determined  by  tl 
ordinary  methods;  for  the  determination  of  those  and. 
1,  2,  and  3,  the  author  uses  the  following  methods  : — T 
sample  is  ground  id  an  agate  mortar,  dried  for  two  hours 
60°  C,  and  cooled  in  the  desiccator.  Abojt  5  grins,  a 
weighed  into  a  porcelain  or  platinum  basin,  excess  of  irai 
added,  and  the  surplas  water  evaporated  at  60^  C.  ': 
increase  of  weight  is  the  water  needed  for  the  formation  fr. 
the  'active  plaster"  of  CaS04.2H;0  ;  if  this  increase 
n  grrn*..  the  amount  of  active  plaster  present  (assum 

CaSOj.H,*  l)  is   '     n.  or  8  ■  56  n.     The  sample  is  now  heat 

to  redness,  which  drives  off  til  the  water ;  suppose  the  1< 
of  weight  to  be  m  grins  Of  this,  2n  grnis.  came  from  t 
livdrated  active  plaster;  hence  m  —  2«  grins,  came  from  t 
unburnt  gypsum,  and  the  amount  of  this  unburnt  gypsi 

must  be    '7  (»'  —  2«)  or  4-8  (»i  —  2n)   grms.     The  to 

SOj  in  the  sample  is  now  determined  ;  from  this  is  Bi 
tracted  the  sum  of  the  amounts  corresponding  to  the  act 
plaster  and  the  unburnt  gypsum  ;  the  remainder  is  the  amoi 
corresponding  to  the  overburnt  CaSOj,  the  amount  of  wh 


is  of  course     ;  or  1*41  times  the  weight  of  that  reniaind' 

—J.  T.  D 

Sti  i    ;   Rapid   Determination  of  Carbon    in  .    R.  ■ 

and  C.  T.  Davies.    J.  Amer.  Chem.  Soc.  1900,  22,  19 
797. 
This  i-  a  modification  of  Sargent's  recently  described  proc 
with  continuous  beating  arrangement,  simplified  as  far 
possible.     A  combustion  requires  19*  minutes,  for  the  I 
seven  minutes  of  which,  oxygen,  and  for  the  remaining  ti 
air  is  used.     Without  cooling  the  furnace,  a  second 
then  introduced,  and  another  combustion  effected  wuh  fr  > 
potash   bulbs,    and    so   forth.     A    full   description   of 
arrangement  and  of  the  method  of  using  it  is  given. 

— W.  G.  Si 

Bismuth;    Yolnmetrie  Determination  of .     G.  Frern 

Apoth.  Zeit.  1900, 15,  859  ;  through  Chem.  Zeit  I 
1900,  24,  [44],  383. 

Tin-  method  depends  on  the  quantitative  reaction  wl  » 
takes  place  between  freshly   precipitated  bismuth   91 
and  silver  nitrate  with  the  formation  of  silver  sulphide  :  I 
bismuth  nitrate.    The  freshly  precipitated  bismuth  sulpl 
is   vigorously  shaken  for  a  short  time,   with  a  meMt'1 
quantity  of  X  10  silver  nitrate  solution,  the  liquid  made  ? 
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wth  water  to  »  definite  volume,  mid  the  excess  of  silver  in 
n  aliquot  part  determined  by  mentis  of  N/10  ammonium 
ulphooyanidc  solution,  iron-ammonium  alum  being  em- 
loyed  as  indicator.  1  c.c.  N/10  silver  nitrate  solution 
rods  to  0*00698  gnu.  bismuth  or  o-on77:>  grm. 
siiiiitli  oxide. — T.  II.  P. 

i  '/./.,,  .  i>,  in  initiation  of  Oxygen  in  Commercial •. 

M.  Lucas.      Bull.  Soe.  Chiin.  23,  [24],  900—901. 

per    i-    fused    with  till   in    an   eieetric   furnace   ilia 
:ineiit  of  carbon  monoxide,  and  the  carbon  dioxide  formed 

a  and  weighed. 

rhe carbon  monoxide  from  oxalic  acid  is  collected  in 

i  id  cuprous  chloride  solution  ;  it  is   then  evolved  by  heat- 

tolntioo,  washed  by  potash,  heated  to  redness  in  a 

tube,  again  washed  by  potash,  and  collected  in  a 

ler  of  25  litres   capacity;  it   is   now  practically  free 

rom    oxygen    and   carbon    dioxide.      In   the   process  of 

the  gas  from   the  pas-holder  is   washed   by  potash 

nd  sulphuric  acid  and  passed  over  dry  potash,  through  a  tube 

ootainmg  platinum  black,  again  over  dry  potash,  and  finally 

ver  sulphuric   acid    pumice ;  it  then   enters  the  porcelain 

nmbustion  tube,  which  passes  through  a  Charpy's  electric 

urnacc,  and  at  the  other  end  of  which  are  the  usual  potash 

id    drying   tube.     The    tin   is    heated    in   carbon 

le  till  its  weight  is  constant.     The  copper  is    in  the 

nriii  of  a  single  block  of  10  to  20  grms.  weight ;  its  surfaces 

re  cleaned  by  the  fie  immediately   before  weighing.      It  is 

reigned  in   a  porcelain  boat ;  enough  tin   is    added  to  form 

n  alloy  of  about    20    per   cent.,   aud  the    boat   is  agaiu 

ccuratoly  weighed.     The  boat   is   placed  in   the  tube,  the 

urrent  of  gas  kept  up  for  a  quarter  of  an  hour,  the  potash 

albs    arc    attached,   the  furnace   is   heated,  and  the  tube 

nBhed  through  so   that  the  boat  is   in  the  hot  part :   the 

>mperature    (determined    by    a    Le    Chatelier    thernio- 

ouple)  is  lopt  at  900   < '.  for  an  hour.     Then  the  bulbs  are 

etached  and  weighed  (after  displacement  of  the  carbon 

.lonoxide    they    contain    by    dry    air),    and    the    boat    is 

radually  cooled   and   finally  weighed.     From   the  gain  of 

eight  of  the  potash  bulbs,  the  oxygen  can  be  calculated  ; 

.bile  the  loss  of  weight  of  the  boat  represents,  besides  this 

the  volatile  bodies,  such  as  arsenic  and  antimony. 

Experiments  have  shown  that  all  the  foreign  substances 

xcept  silica  arc  reduced — nickel,  antimony,  lead,  iron,  zinc, 

ianganese,   to   the    metallic  state;    sulphur,  phosphorus, 

rsenic,  to  sulphide,  phosphide,  or  arsenide  of  copper.    The 

olatiliscd    substances    condense   in   tile  cold  parts  of  the 

ube  :  sulphur  and  nickel  may  give  rise  to  carbonyl  sulphide 

nd  nickel  carbonyl,  but  the  effects  are  negligible   unless 

lie  sulphur  rise;  beyond  0"2,  or  the  nickel  beyond   1 -0  per 

ent. 

Ihe  results  agree  with  those   obtained  by  reduction  in 
lydrogen,  or  by  solution  in   silver  nitrate.     The  apparatus 
ip  can  be  used  conveniently  for  a  series  of  deter- 
ninations. — J.  T.  D. 

'Opptrat    Oxalate;     Volumetric    Determination   of . 

C.  A.  Peters.     Eug.  and  Mining  .1.  1900,  70,  [23],  066. 

'hor  differs  from  those  chemists  who  deny  the 
|  of  Hourmniann's  method  for  separating  copper 
nun  cadmium,  by  precipitating  the  copper  as  oxalate  iu  the 
presence  of  nitric  acid,  filtering  hot,  and,  after  iguitiou, 
ieteimining  the  copper  by  gravimetric  methods.  He  states 
hat  amounts  of  copper  equivalent  to  at  least  0*0128  grm. 
if  the  oxide,  can  he  completely  precipitated,  even  in  pre- 
sence of  a  moderate  proportion  of  strong  nitric  acid,  by  the 
Addition  of  a  sufficient  quantity  of  oxalic  acid. 

Moderate  quantities  of  copper  may  also  he  quantitatively 
letermined  by  precipitation  with  oxalic  acid,  and  titration 
of  the  precipitate  by  potassium  permanganate.     Copoer  can   ' 

rated    from    cadmium,    arsenic,    iron,   and    small 
. mourns  of  tin,  when  precipitated  by  oxalic  acid  in  50  c.c.   j 
solution  containing  5    c.c.  of  strong  nitric  acid.     The   I 
method  cannot  be  used  for  the   separation  of  copper  from   ! 
-math,  and  antimony  ;  and  it   should  be  noted  that   ! 
i he  copper  is  not  precipitated  completely  if    the  an-.ount 
present  he  less  than  that  equivalent  to  0-0128  grm.  of  oxide 
per  50  c.c.  ot  solution  -A.  S. 


London  Purple;  Composition  and  Analyst!  of .     J.  K. 

Haywood.     J.  Amer.  Chem.  Soe.  1900,  22,  800—809. 

"  London  purple"  consists  mainly  of  calcium  aroeniate  and 

arsenite,  with  an  organic  di  e  residue.  'Ihe  water,  determined 
by  drying  at  100*0.  for  12  to  15  hours,  ranged,  in  four 
samples,  from  1-87  to-i-07  percent.  Several  methods  were 
tried  for  estimating  arsenic ;  Inn  thamosl  satisfactory  process 
consisted  in  dissolving  -1  grins,  of  the  sample  in  dilute 
hydrochloric  acid  at  60° — 70  C.  (20  c.c.  lit 'I  +  80  c.c. 
HsO)  filtering,  washing  till  the  filtrate  amounted  to 
300  c.c,  drawing  off  100  cc,  and  adding  to  it  sodium 
bicarbonate  in  excess  in  a  500  c.c.  Bask,  making  up  to 
the  mark  with  water,  adding  a  few  drops  of  ether  to 
destroy  bubbles,  filtering  off  250  c.c,  adding  to  this 
starch,  aud  titrating  with  standard  iodine  solution.  From 
this  was  found  the  As.()3  iu  50  c.c.  of  the  original  solu- 
tion. 50  c.c.  of  the  original  solution  was  then  heated 
to  80°  C.  on  the  water-bath,  and  removed  for  the  purpose 
of  adding  50  c.c.  of  HC1  and  3  grms.  of  KI.  After 
standing  for  15  mins.  to  allow  the  arsenic  acid  to  be 
reduced  to  arsenious  acid,  with  evolution  of  iodine,  deei- 
noruial  sodium  Ihiosulphate  solution  was  added  drop  by 
drop  exactly  to  remove  free  iodine  (a  process,  difficult  at  ' 
first,  owing  to  the  colour  of  the  solution,  but  becoming 
easy  with  practice),  the  solution  was  then  rendered  alkaline 
with  solid  sodium  carbonate,  and  then  made  slightly  acid 
with  hydrochloric  acid,  and  finally  alkaline  with  sodium 
bicarbonate.  Titration  was  then  effected  as  before,  with 
decitioruial  iodine  solution,  using  starch  as  the  indicator, 
whereby  the  total  arsenic  iu  the  original  material  was  found. 
In  the  four  samples  examined,  the  percentages  of  arsenious 
oxide  ranged  from  6-4  to  17*3,  and  of  arsenic  oxide  from 
35 '5  to  26-5  per  cent.,  the  total  arsenic,  reckoned  as 
As,t  l3.  varying  between  37  and  -40  per  cent.  Of  this,  the 
soluble  arsenious  oxide  (extracted  by  water)  was  2*4,  13-4, 
3-9  and  1-4  percent,  (and  the  soluble  arsenic  oxide,  15-8, 
7*1,  12-5  and  19*5  per  cent.)  in  tbe  four  samples  respec- 
tively. The  calcium  oxide  ranged  from  23'5  to  25  per 
cent.,  of  which  from  6-6  to  108  per  cent,  was  soluble. 
Other  inorganic  matters,  chiefly  sand,  amounted  to  from 
2-5  to  3-5  per  cent.  Out  of  the  above  four  samples,  and 
one  other,  examined,  three  closely  approximated  the  for- 
mulsa  Ca^AsOa).,  and  Ca3(As04)2,  whilst  the  other  two 
appeared  to  consist  of  compounds  in  which  the  amount 
of  lime  is  less  in  proportion  to  the  oxides  of  arsenic  than 
in  the  above  formula! — as  in  CaHAsO,  and  CWAs.,05. 

— VVlG.  M. 

Arsenic;   Determination   of ,  as  Ammonio- Magnesium 

Arsenate.      O.   Dueru.      Hull.   Soe.    Chim.    23      T241 
904—910. 

The  conversion  of  precipitated  anunonio  -  magnesium 
arsenate  into  magnesium  pyroarscnate  is  inexact ;  if  the 
muffle  only  be  employed,  the  conversion  is  incomplete  and 
the  results  a.e  too  high,  whi.e  if  the  blowpipe  be  employed 
to  finish  the  operation,  sensible  amounts  of  arsenic  are 
volatilised.  (In  the  other  hand,  the  drying  of  the  precipi- 
tate to  constant  weight  requires  care  ;  the  author  has  found 
an  ordinary  steam  oven,  where  the  internal  temperature  is 
about  98°  C,  to  be  very  suitable  for  the  purpose,  but  about 
20  hours'  drying  is  needed. 

The  author  has  investigated  the  solubility  of  tbe  preci- 
pitate in  the  mother  liquor  aud  in  the  ammoniacal  washings 
(1)  by  several  times  dissolving,  reprecipitating,  washing, 
drying,  and  reweighiog  a  known  initial  amount  of  the 
precipitate,  noting  each  time  the  volumes  of  the  first 
filtrate  and  of  the  wash-waters  ;  (2)  by  making  several 
precipitations,  and  each  time  determining  the  arsenic  in 
filtrate  and  in  wash-water  by  reduction  with  sulphurous 
acid,  precipitation  as  sulphide,  solution  of  the  washed 
sulphide  in  ammonia,  evaporation  of  the  solution,  aud 
weighing  the  residue ;  (3)  by  a  similar  process,  omitting 
the  reduction  by  sulphurous  acid.  The  results  show  con- 
siderable irregularities  ;  but  they  indicate  that  the  correc- 
tion suggested  by  Fresenius  is  too  low,  and  the  author 
proposos  as  the  nearest  possible  approximation,  to  add  to 
the  weight  of  the  dried  precipitate,  1  mgrrn.  for  each 
50  c.c.  of  the  total  volume  of  filtrate  aud  wash-waters. 

—J.  T.  D. 


- 
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ORGANIC  CHEMISTS  Y.—QVA  U  TA  TIVE. 

.  Defection  of .     W.  Kirkby.     Chem. 

and  Druggist,  1900,  57,  [1090],  96S. 

For  the  detection  and  determination  of  traces  nf  arsenic  in 
beer,  the  following  method  of  working  is  recommended. 
The  beer  should  always  be  concentrated  to  an  extent 
sufficient  to  dissipate  the  sulphites  and  allied  compounds 
which  have  been  used  as  preservatives.  The  author's 
practice  is  to  acidify,  evaporate  to  dryness  on  tin  water 
bath,  and  dissolve  the  residue  in  distilled  vater.  It  is  also 
advisable  to  boil  the  concentrated  beer  with  a  little  sul- 
phurous  acid,  in  order  to  ensure  complete  reduction  of  the 
arsenic  compounds  present,  but  any  excess  of  sulphurous 
acid  must  be  dri\eu  off  by  boiling;  the  treatment  with 
sulphurous  acid  appears,  in  some  cases,  to  cause  the  pro- 
duction of  a  darker  stain  by  the  arsenic  compounds  pre?ent. 
9  c.e.  of  the  prepared  beer  (reduced)  is  diluted  with 
distilled  water  to  15  c.c.  and  made  up  to  20  c.c.  with 
hydrochloric  ncid  (sp.gr.  1-16)  free  from  arsenic.  The 
liquid  is  equally  divided  between  three  similar  test-tubes. 
Another  6  c.c.  of  the  prepared  beer,  which  has  not  been 
boiled  with  sulphurous  acid.  i-dilut;d  with  water  to  10  c.c, 
and  made  up  to  13-3  c.c.  with  hydrochloric  acid,  and  the 
mixture  divided  between  two  test  tubes.  Four  discs  of  pure 
white  filter  paper  of  close  texture  are  each  moistened  with 
one  drop  of  mercuric  chloride  solution  (1  in  20)  ;  and  one 
.Use  w-ith  one  drop  of  a  solution  of  lead  subacetate  ;  the 
mercuric  test  papers  are  used  dry,  but  the  lead-paper  in  the 
moist  condition.  A  piece  of  arsenic-free  zinc  rod  is  intro- 
duced into  each  test-tube,  the  mouths  of  the  tubes  loosely 
stopped  with  cottonwool  plugs,  and  two  mercuric  papers 
and  the  lead  paper  placed  as  caps  on  the  first  three  tubes, 
and  two  mercuric  papers  on  the  others.  When  the  rate 
.if  evolution  of  gas  is  too  slow  iu  any  individual  tube, 
it  may  be  accelerated  by  very  gentle  warmth.  In  the 
absence  of  arsenic  and  an  excessive  quantity  of  sulphur 
compounds,  the  mercuric  papers  remain  unstained,  but 
a  brown  stain  is  generally  produced  on  the  lead  paper. 
The  presence  of  arsenic  in  the  proportion  of  0-01  grain 
of  arsenious  arid  per  gallon  will  cause  the  formation  in 
one  hour  of  a  faint  yellow  ~tain  on  the  mercuric  paper. 
When  te-ting  the  zinc  and  reagents,  however,  the  process 
should  be  continued  for  three  or  four  hours.  To  deter- 
mine the  amount  of  arsenic  present,  standard  tests  should 
be  carried  out  in  an  exactly  similar  manner,  with  arsenic- 
free  beer  (not  with  water),  to  which  has  been  added 
varying  known  proportions  of  arsenious  acid.  It  is  prefer- 
able t"  prepare  fresh  standards  for  each  set  of  experiments, 
as  the  colour  of  the  stains  is,  to  a  certain  extent,  affected  by 
light.— A.  S. 

Arsenic  in  Beer ;  Detection  of .     A.  II.  Allen.     Chem. 

Trade  J.  1900,  27,  [710],  522. 

The  author  proposes  the  following  modification  of  Jleinseh's 
test.  Any  >ulpliites  present  in  the  solution  under  examina- 
tion, are  oxidised  by  means  of  bromine  water  before  boiling 
with  the  copper,  and  then  a  small  quantity  01  a  solution  of 
cuprous  chloride  in  hydrochloric  acid  is  added  to  the  liquid, 
to  reduce  the  arsenic  to  the  arsenious  condition.  Iu  this 
manner,  it  i-  stated  that  the  prejudical  influence  of  sulphites 
is  overcome,  and  the  deposition  of  the  arsenic  on  the  copper 
occurs  promptly  and  completely. — A.  S. 

Arsenic  in  Beer,  Sugar,  ,>r. ;  Detection  of .     B.  H.  Paul 

and  A.  .1.  i  ownley.     Pharm.  J.  1900,  65,  [1590],  690. 

The  authors  point  out  that  in  the  detection  of  very  small 
quantities  of  arsenic  in  manufactured  articles,  apparently 
positive  indications  by  the  Gutzeit  test  cannot  be  relied  upon, 
owing  to  the  disturbing  influence  of  certain  compounds 
which  may  be  present,  such  as  sulphurous  acid  or  sulphites. 
The  addition  of  iodine,  and  the  use  of  slips  of  bibulous  paper 
saturated  with  lead  acetate,  have  been  recommended  for  the 
elimination  of  the  error  due  to  the  presence  of  sulphur 
compounds  reducible  to  sulphuretted  hydrogen  by  nascent 
hydrogen,  but  the  authors  consider  that  the  advantage  of 
these  contrivance-  i-  more  imaginary  than  real. 


The  Marsh  test,  also,  according  to  the  authors,  is  Hare) 

able  for  the  detection   of  very  small  quantities   of  anei 
in  beer.    They  remark  that,  operating  with  one  pint  of  bee 

this  test  is  incapable  of  showing  the  presence  of  arsenic,  if  tl 
proportion  be  much  less  than  0"  1  grain  per  gallon.--  \.  g 

Arsenic  in  Beer ;  Detection  of' .     C.  Kstcourt.     Chci 

News.  1900.  82,  [2142],  287. 

Attention  is  drawn  to  the  fact  that  the  presence  of  1 
sulphites  in  beer  will  prevent  the  detection  of  small  amonii 
of  arsenic  by  the  Marsh  test  or  by  the  Keinsch  test.  T 
presence  of  organic  matter  .Iocs  not  appear  to  have  such  a  pi 
judicial  influence,  as  on  mixing  a  beer,  which  had  been  prov 
to  be  absolutely  free  from  arsenic,  with  a  known  quantity 
arsenious  acid,  it  was  found  that  practically  the  whole  oft 
arsenic  could  be  recovered  by  the  Marsh  test.  On  miii 
another  portion  of  the  same  beer  with  an  amouut  of  arsei 
sufficient  to  give  a  large  deposit  in  the  heated  tube,  tl 
adding  a  small  quautity  of  calcium  bisulphite,  and  suhmitti 
the  product  to  the  Marsh  test,  no  deposit  of  arsenic  » 
obtained  in  the  heated  tube,  but  it  could  be  detected 
means  of  a  porcelain  plate  held  above  the  flame  at  the  e 
of  the  tube. 

The  author  states  that  the  Marsh  test  v/ill  work  sat 
factorily  if  Jhe  beer  be  subjected  to  a  preliminary  trcatmc 
For  this  purpose,  uot  less  than  100  c.c.  of  the  sample  shoi 
be  treated  with  acid,  charred  only  to  intumescence,  t 
residue  mixed  with  water,  filtered,  and  the  filtrate  evaporat 
The  evaporation  of  the  filtrate  is  important  in  order  to  ei 
any  sulphurous  acid  which  may  have  been  formed  by 
interaction  of  the  sulphuric  acid  and  carbonaceous  matter 

— A.S 

Salicylic  Acid  in  Wines;  Cause  of  Error  in  the  Detect 

of .     11.  Pellet.     Hull,  de  lAssoc.  Chim.  Sucr.  I> 

1900,18,  [5  and  6],  305. 

Referring  to  the  note  by  J.  F.  da  Silva  (this  Journal,  19 
918),  in  which  it  is  pointed  out  that  the  method  in  usi 
Brazil  causes  some  pure  wines  to  be  condemned  as  contain 
salicylic  acid,  the  author  admits  that  this  may  be  the  a 
When  Pellet  and  Grobert  worked  out  the  method  in  quest: 
they  were  more  concerned  with  the  quantitative  estimai 
than  with  the  correct  detection  of  ihe  salicylic  acid.  ' 
author  therefore  concurs  with  the  proposal  to  adopt 
German  method  (extraction  with  ether  and  petroleum  spi 
in  the  preliminary  stages  of  estimations  made  by 
method.— J.  F.  B. 

\Y i ne  ;  Detection  of  Alum    in  .     F.   Lopresli.      Si. 

speriment.   agrar.  Hal.   1900,   33,  373  ;    through   Cti  ■ 
Zeit.  Rep.  1900,  24,  [100],  365. 

The  logwood  test  for  the  rresence  of  alum  in  flour  ma;  I 
applied    to  wine    in   the  following  manner:    A   meast  1 
quantity  (50  c.c.)  of  wine  is  evaporated  to  one-third  01  * 
volume  in  a  porcelain  dish,  decolorised  with  animal  chare  , 
filtered,  exactly  neutralised,  together  with  the  washings  f 
dilute  caustic  alkali  (indicator,  litmus)  and  then  dilute.  I 
the  original  bulk  with  distilled  water.     3  c.c.  of  this  solu 
are  treated  with    1  c.c.   of  alcohol  (90—95   per  cent.) 
]   5 — 6  drops  of  a  fresh  logwood  solution  made  from  5  g! 
of  the  wood  and   100  c.c.  of  ordinary  alcohol.      If  alui 
present,  a  blue  or  violet  colour  is  produced  ;  if  absent, 
liquid  is  orange  yellow.     Fxact   neutrality  of  the   prep 
wine  is  important;  if  acid,  the  blue  tint  may  fail  toapi 
and  if  alkaline,  a  blue  colour  is  no  proof  of  the  pi 
alum.     The  phosphates  naturally  present  in  wine,  var 
iu  amount  from  004  to  O-'.l  grin,  per  litre,  are  precipit 
by  alum  so  that  if  a  positive  result  is  obtained  by  this 
the  addition  of  at  least  (>•  19  grin,  alum  per  litre  (e 
to  0-04  grin,  phosphate)  is  indicated. — B.  L.  J. 


Sjiirits ;   Detection   of  Foreign   Colouring  Matter  in  -  - 
C.  A.  Crampton  and  F.  I).  Simons.   J.  Amer.  Chi 
1900,  22,810-813. 

The  method  is  based  upon  the  insolubility  in  ethei 
colouring  matter  of  caramel  and  prune-juice,  tB 
foreign  colouring  materials  known  to  the  authors  ■ 


,.88,1MU    THE  JOURNAL  OF  THE  SOOIKTY  OF  CHEMICAL  INDUSTRY. 


lo9 


GAN1C  CHEMISTRY 


QUANTITATIVE. 

Zcits.   aual. 


Analysis  of •.       11.  Borntroger. 

IJhem.  1900,  34,  [  11],  6'.u— 698. 

I  ■  of  recent  formation  is  light  in  colour  and  of  low  den- 
Fers  greatly  from  the  dirk  hcavj  peat,  which 
ently  is  many  centuries  old.  Both  contain  the  same 
ituents,  but  in  very  different  proportions.  For  i  istance, 

u  will  be  iu  100  pans  dried  at  I0U 


Fibre. 

Humic  Ami. 

Nitrogen. 

it  peat 

rs— iS 

6—10 

40— 50 

0-5— l'O 
20-2-5 

,i  I  for  the  artificial  colouring  of  spirits.    The  colouring 

iod  (chiefly  flavescin)  is  soluble  in  ether. 

i   the  sample  are  measured  at   a  standard  (room) 

ture,  and  evaporated  Dearly  to  dryness  on  a  water 

tie  residui   is  washed  into  a  50  c.c.  glass-stoppered 

if  absolute  alcohol  are  added,  and  the  solution, 

■  Btandard  temperature,  is  made  up  to  the  mark 

are  then,  after  mixing,  transferred  to 

ieeial    separator,    and   treated  for    half   an    hour    (with 

ting  at  intervals)  with  50  c.c.  of  ether ;  the  lower  layer 

.■a  made  up  «ith  water  to  25  C.c.,  and.  after  shaking  and 

i. iti. m.  the  aqueous   portion  is  drawn  oil",  ami  it~  colour 

]  with  111/  aid    of   a  tintometer.     A    similar  eolori- 

eading  i>   taker,  with   tlie  25  c.c.  of  the   spirit   ii"t 

'her.  and  the  amount   of  colouring  matter 

lound    hv    difference.        The    separator 

ndcd  for  this  test   consists  of  a  bulbed  pipette  of 

i    li  the  lower  tube  is  capillary  ami   is  provided  with  a 

,,  whilst  the   upper  tube    i~   extended   beyond  the 

ion  mark  and  is  then   expanded    into  a   wide  pear- 

i    bulb  contracted   to  a   neck,   and  provided    with   a 

aboye.     In    introducing  the  water  at   the  end 

on,  it  is  proposed   to  run    it  from  a  cistern  at 

level   through    an   india-rubber  tube  joined    up  to 

llury  tube  below    the   stop-cock,   which    is  of   course, 

'or  th>  purpose.      Two  sets  oi  samples  known  to  be 

iloured   showed    from   36'4  to   51 'land  from 

etiyely   of   their   colouring  matters  to 

e  luble.—W.  U.  M. 


described  by  him  and  also  by  Tacke  (Chem.  Zeit.  1896, 
'J'-';:,  and  1897,174).  A  weighed  portion  of  the  peat  is 
boiled  with  powdered  whiting  and  water,  thecarbonic  a  -id 
evolved  is  determined,  and  thence  the  amount  of  huiuie 
acid  is  found  bj  calculation.  The  following  are  results  of 
t\  pical  analyses  made  by  the  author's  method  : — 


e  light  peat  absorbs  water  freely,  heavy  peat  scarcely 

.    The  French  methods  of  analysis  do  not  differentiate 

'he  fibre  ami  the  humic  acid,  and  the  author  thinks 

int    to  determine  these   constituents   separately  in 

re  i he  pe.tt  is  required  in  agriculture  or  for  distii- 

ti  .     In  an  analysis  id"  pea!  for  such  purposes,  he  deter- 

I)   Moisture  :    A  finely  divided  portion  is  dried  at 

1  the  weight  is  constant.      I'he  amount  ranges  from 

per   ret.'.     (2)   Mineral   wax:  The  dried   peat  is 

1   with  anhydrous  ether.     The  amount   is  between 

i    1 -0    per   cent.      (3)    Nitrogen:    By    Kjeluahl's 

1      From  lij  to  2"5  per  cent,  is   usually   present. 

ly  in  the  form   of  ammonia,  which  may 

!    j        ling  a  portion  of  the  peat   with   strong 

soda,  and  receiving  the  ammonia  evolved 

1  acid.     (4)  Humic  acid  and  fibre  :    1  to  2  grins,  are 

ctracted  by  boiling  for  one  hour  with  5  gnus,  of  soda 

.nus.  of  water,  and  the  extracts  filtered  through  a 

.Her.    The  residue,  after  washing,  is  dried  at  105°C, 

-tie  fibre.    The  alkaline  filtrate,  which  contains 

acid,  is  acidified  with   hydrochloric  acid,  boiled 

long  as  carbonic  acid  is  evolyed,  and   the 

d  is  then  collected  on  a  weighed  filter  (or  asbestos 

hich  is  dried  at  10J    C.  and  weighed,      (j)    Ash  : 

a.   is  incinerated  with  the  aid  of  ammonium 

an  open  platinum  dish.    The  amount  ranges  from 

cent.     French  analyses  state  the  chief  consti- 

tie    a-li.  viz.,  insoluble  matter,  lime,   magnesia, 

i  hoBphoric  acid,  but  the  author  considers  this 

latiou  of  little  value.     He  refers  also  to  a  rapid  method 

estimation  of   the  humie  acid    only,   previously 


Light  Peat. 

Near  Hanover. 

Heavy  Peat. 

Oldenburg. 

1. 

2. 

3. 

4. 

Water 

30-0 
3*0 

23-0 
3-1 
51'9 
13-0 

20-0 

2-8 

49'0 

38-0 

Ash 

Fibre  

55-0 
12-0 

•ioo-o 

100-0 

„        as  ammonia  . . 

l'l 
0-3 

13 

0-4 

1-8 
06 

2-0 
0-7 

Peat  for  use  as  fuel  must,  of  course,  be  valued  according 
to  its  calorific  power. — J.  A.  B. 

Tanning  Liquids  and  Extracts}  Determination  of  Tannin, 
Gallic  Acid,  other  Organic  Acids,  and  Mineral  Acids  in 

.     F.  Jean.     Rev.  de  Chim.  Ind.   1900,  11,   [132], 

349—350. 

A.  Determination  of  Total  Acidity. — This  is  determined  by 
titration  with  N  or  X  20  sodium  carbonate  solution, 
turmeric  paper  being  used  as  indicator.  The  soluble  indi- 
cators give  bad  results  in  the  presence  of  tannin  and  gallic 
acids,  with  the  exception  of  Trillat's  reagent,  a  sulphonic 
derivative  of  dinitrobenzene-azodihydroxynaphthalene. 

D.  Total  Acidity,  less  Tannin. — A  second  portion  of  the 
original  liquid  is  exactly  neutralised  with  N/10  sodium 
carbonate  solution,  and  treated  with  about  15  c.c.  of  a  2  per 
cent,  solution  of  albumin.  Tlw  precipitate  is  filtered  off 
and  washed  with  hot  water,  the  filtrate  heated  to  the  boiling 
point,  after  the  addition  of  sufficient  N/10  sodium  carbonate 
solution  to  bring  the  total  amount  used  to,  say,  20  c.c,  and 
the  excess  of  alkali  in  the  boiling  liquid  titrated  with  N/ It) 
sulphuric  acid,  with  Trillat's  reagent  as  indicator. 

C.  Organic  and  Mineral  Acidity,  leas  Tannin  and  Gallic 
Acid. — A  third  portion  of  the  original  solution  is  boiled 
with  a  slight  excess  of  zinc  oxide,  and  filtered,  and  the 
precipitate  washed  with  hot  water.  The  filtrate  is  boiled 
with  20  c.e.  of  N/10  sodium  carbonate  solution,  the  zinc 
earbouate  filtered  off,  and  washed  with  hot  water,  and  the 
filtrate  brought  to  the  boiling  point,  and  titrated  with  N/lo 
sulphuric  acid,  with  turmeric  as  indicator. 

D.  Mineral  Acidity. — A  fourth  part  of  the  sample  is 
evaporated  to  dryness  in  a  platinum  basin,  with  20  c.c.  of 
X  lo  sodium  carbonate  solution;  and  the  residue  calcined, 

i  and  dissolved  in  boiling  water.  The  solution  is  filtered,  and 
the  filtrate  and  washings  titrated  with  N  10  sulphuric  acid, 
with  turmeric  as  indicator.  This  is  the  method  devised  by 
O.  Hehner  for  the  determination  of  mineral  acid  in  vinegar. 
The  results,  in  terms  of  HnS04,  obtained  by  the  author 
in  the  analysis  of  a  test  mixture  of  known  composition,  were 
very  satisfactory. — C.  A.  M. 

Tannin    Estimation    Results  with    Hide-powder   M^ethod  ; 

Comparison  of  Volumetric  Methods  .     A.  Turnbull. 

Paper  read  before  the  Paris  Conference,  1900.     Leather 
Trades'  Rev.  33,  [769],  959.  . 

Tue  Jean  method  was  tested  with  regard  to  its  reliability 
in  the  determination  of  tannin  in  tanning  materials  con- 
taining sulphites.  The  sulphites  were  removed  by  titrating 
in  an  acid  solution  yvith  iodine,  aud  the  tannin  was  estimated 
in  the  usual  way  in  a  solution  containing  an  excess  of 
sodium  bicarbonate.  It  was  found  that  in  presence  of 
sulphites,  low  results  for  tannin  are  obtained,  and  that  the 
greater  the  amount  of  sulphites  present,  the  lower  the 
results.    Thus  a  solution  of  pure  tannic  acid,  which  required 
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9  (,-.  of  iodine  solution,  required  only  S  ■  6  CO. 'when  a  small 

■  tit\  of  sulphite  had  been  present ;  ■  mixed  solution  of 

tannic  end  gallic  acids,  requiring  11   c  o.  of  iodine  solution. 

after  the  addition  of  much  sulphite,  required  only  $4  c.c. 

b»  titration. 

"  The  Jean  method  appears  about  equal  to  the  Loewentbal 
method,  but  it  has  the  disadvantage  that  it  is  only  possible 
to  work  with  very  small  quantities  of  the  tanning  material. 
and  both  processes  require  some  experience  in  manipulation. 
Th.  lined  by  the  Jean    method  are    lowei    than 

those  obtained  by  the  l.oewentlial  method,  and  much 
below  those  obtained  by  the  hide-powdor  method,  and 
then  is  no  constant  ratio  between  the  results©!  the  three 
methods. — J.  G.  P. 

Mall ;  Determination  of  the  Available  Extract  of . 

I.  Briant     Analyst,  1901,  26,  2  -•">• 

THE  author  reviews  and  discusses  the  methods  at  present 
in  use  for  determining  the  brewer-'  extract  in  malts,  and 
then  e  use  of  the  follow  inn  modified  process  : — 

50  grms.  of  ground  malt  are  placed  in  a  boiling  riask  of 
abont  .">.">0  e.e.  capacity,  and  to  it  is  added  a*  rapidly  as 
possible  a  bulk  of  water  at  160e  ]■'..  which  shall  be  equal  in 
volume  to  400  c.e.  if  measured  at  60  F.  The  measure- 
ment of  this  volume  »f  water  is  made  in  a  flask  graduated 
at  the  point  occupied  at  160°  F.  by  400  c.c.  of  water  at 
60°  F.  The  contents  of  the  flask  are  thoroughly  mixed, 
the  flask  loosely  corked  to  prevent  evaporation,  placed  in 
a  water  bath  maintained  at  n  temperature  oi  150  F.,  and 
allowed  to  stand  for  two  hours.  At  the  end  of  this  time, 
the  mash  is  cooled  to  60'  F.,  100  c.e.  of  water  at  60°  F. 
added,  shaken,  filtered,  and  the  specific  gravity  taken.  In 
order  to  obtain  the  true  extract  per  quarter  of  336  1b., 
the  excess  gravity  over  1,000  is  multiplied  by  the  factor 
3  51.— J.  L.  B- 

Glucose;   Determination   of  Value   of  Liquid   Commercial 

.     II.  S.  Conpland.     Pharm.   J.  1900,  65,  [1592], 

761. 

Tin:  author  suggests  that  in  view  of  the  uncertain  com- 
position of  liquid  commercial  glucose,  the  following  tc-t- 
should  be  introduced  into  the  Pharmacopoeia.  It  should 
have  a  cupric  reducing  power  corresponding  to  at  least 
65  per  cent,  of  dextrose  ;  it  should  give  no  decided  reaction 
for  sulphite  when  tested  with  zinc,  hydrochloric  {acid,  and 
lead  paper,  and  no  reaction  for  ars.-uic  when  tested  in  a 
similar  manner  with  mercuric  chloride  paper  ;  it  should  not 
yield  more  thau  1  per  cent,  of  ash. — A   S. 

Albumin;  Determination  of .     F.  Barns  tein.     Landw. 

Vers.-Stat.  54,3^7—336.     Chem.  Ccntr.  1900,  2,  [19], 
1037. 

Tiik  author  gives  the  following  modification  of  the  method 
proposed  by  Ritthansen  :  1 — 2  grms.  of  the  substance  are 
boiled  with  .10  c.c  of  water,  or,  if  -torch  flour  be  present, 
heated  for  10  minutes  on  the  water  bath,  then  °."j  e.c.  of 
copper  sulphate  solution  (60  grms.  per  litre)  added,  aud 
finally,  with  stirring,  25  c.e.  of  caustic  soda  solution 
1 1  - '  •">  grms.  per  litre).  The  precipitate  is  filtered  off, 
.  1  with  warm  water,  and  it>  percentage  of  nitrogen 
determined.  The  advantages  of  this  method  over  that  of 
Stutzer  are  that  the  solutions  are  stable  and  readily 
prepared,  the  addition  of  alum  solution  and  potassium 
oided,and  the  precipitates,  which  settle  well, 
can  be  easily  filtered  and  washed.  The  results  obtained  iu 
the  examination  of  fodder  materials  correspond  well  with 
those  obtained  by  Stutzer'-  method  ;  they  are  usually 
slightly  higher  (on  the  average,  O'OIG  per  cent.  X),  this 
bemg  probably  due  to  the  more  intimate  contact  with  the 
material  attained  by  reason  of  the  precipitant  being  present 
in  solution.  Greater  differences  (up  to  02  per  cent.  N.) 
occur  with  substances  which  contain  alkaloids  or  basic 
nitrogen  compounds.  Attempts  to  apply  the  method  to  the 
pr-'ipitatiou  of  peptones,  showed  that  vegetable  and  egg 
albumin,  brought  int.,  solution  by  means  oi  1,-a-tric  juice, 
precipitated,  but  higher  results  were 
obtained  than  by  Stutzer's  method. — A.  S. 


Morphine;     Determination    nf ,   by    Reduction    ir 

Stiver  Nitrate.      C.  Reichard.      t'hem.  Zeit.   1900    C 
[97],  1061—1062. 

•  >N  adding  a  solution  of  silver  nitrate  to  a  not  too  dih 
aqueous  solution  of  :-.  morphine  salt  (other  than  those 
halogen  acids")  the  following  reaction  occurs 

.OH 
( !17HI7NO  <         +  2AgN03  =  C17H17N03  +  ->A, 


\ 


OH 


The  separated  silver  is  collected  on  a  filter,  washed  « 
boiling  water,  rapidly  dried  at  130" — 150c  C.  ignited, i 
weighed,  together  with  the  ash  of  the  ignited  filter,  n 
porcelain  crucible. 

This  method  is  not  directly  applicable  when  the  morpl 
is  in  combination  with  an  acid  which  forms  an  icsoli 
silver  compound,  but  in  certain  cases   slight  modificati 
can  be  used.     Thus,  in  the  case  of  morphine  hydrochlor 
the  silver  may  be  freed  from  the  silver  chloride  by 
on  the  filter  with  ammonium  hydroxide.     Similarly  in 
case  of   hydrobromide  a   solution  of  sodium  thiosulpl 
may  be  used,  or  of  potassium  iodide  in  the  case  of  morpl 
hydriodide.      Since   only   a    limited   number   of   alka! 
reduce  silver  nitrate,  this  method  can  often  be  used  a 
rapid  means  of  determining  morphine  in  the  prescm 
other  organic   substances,     in  conclusion  the  authi 
that  in  practice  it  is   necessary  to  employ  heat  to  • 
complete  precipitation   of  the  silver  in  a  short  time, 
gives  a  series  of  test  analyses  in  which  the  results  ar. 
close  agreement  with  the  theoretical  amounts. — C.  A.  1 


XXIV.-SCIENTIFIC  &  TECHNICAL  NOT! 

Solid  Solutions  of  Mixtures  of  Three  Substances.  G.  I!r 
Atii.  R.  Accad.  dei  Lincei  Roma,  9,  [5],  232— 
Chem.  Centr.  1900,  2,  [23],  1173. 

The  author  discusses,    from  the  standpoint  of   th 
rule,   the   melting-point    curves    relating    to    mix- 
three  components.     According  as  the  three  conipom 
completely  or   incompletely   isomorphous,  or  giv. 
compounds  with   one  another,  or  are  neither  isoo 
nor  give  addition  compounds,  or  two  of  them  belon. 
of  these  three  types,  whilst  the  third,  in  relation  to  t 
two,  may  be  classed  under  another  type,  six  types  ol 
mixtures  are  discussed  aud  illustrated  by  curves, 
case  occurs  when  two  constituents  give  an  addition 
pound    which  is  isomorphous   with  the   third   com 
The  phenomena   in    mixtures   of  three   substances  »i  >f 
importance  in  studying  the  behaviour  of  ternary  alloy  - 

—A. 

Hydrogen  and  Nitrogen  ;  Absorption  of ,  by  Met' 

the  Rare  Earths.     Lecture  Experiment. 

Chem.   V.- 

24, 

A     TUBE,     A    1  »'■ 

Jena  glass,  SO  i 
lengtlr 
with     a     ii 
tube     and     wi   I 
hydrogen  apparatus.     From  2  to  3  » 
of  a  dry  mixture  of  the  requ 
and  magnesium  powder,  e.g.,  ThO 
=  Th  +  2MgO,  are   placed  in  the  b 
through  which  is  then  passed  a  curr   I 
hydrogen.   When  all  air  has  hi 
the  tube  is  closed  by  fusing  at 
heated  in  a  small  combustion  t 
soon    as    the    reaction    coma 
hydrogen   is  absorbed,  and   the   hi  '•• 

rapidly  rises  in  the  man eti 

absorption  of  nitrogen  by  metals  o 
earths  can  be  demonstrated  in  th 
way.  The  author  has  found  tin 
conium,     niobium,    and     vanadiiih  a 


B 


readily  combine  with  nitrogen. 

1  -C.Ai 
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...is.    Fonzes-Diacon.    Comptes   Bend.  131, 

.  1206-   1208. 

,/, .    OoSe,    is    formed    by    the    action    of 

>gcn  selenide  '>n  anhydrous  cupric  chloride  at  a  tempera- 

.     or  above,  as  a  bluish-black  substance,  either 

of  the  cupric  chloride  crystals  or  partially 

na  to  the  temperature. 

Seienide,   Cu,Se,  is  formed   its  an  olive-green 

i  late  by  passing   hydrogen  selenide  through  an  acid 

nprous  chloride,  or  as  small  dark  green  crystals 

,ajng  hydro  en   selenide  diluted   with  hydrogen  over 

i,  ius  cuprous  or  ouprio  chloride  at  a  red  heat.     The 

ii, I  !-  formed  when  cupric  selenide  is  reduced  by 

red  heat,  and  when  copper  selenate  is  heated 

baiesal. — J.  T.  1). 

\nutn   ,in:l  its  Oxides ;  Action   of  Water  Vapour, 

,.  ,iiul  mixed  "ill*   Hydrogen,  on .    M.  Guichard. 

optea  Rend.  131,  [24],  998— 1001. 
i  hydrogen,  al  and  above  600°  C,  reduces  the  oxides  of 
■  l.'iiiim  to  metal,  water-vapour  oxidises  the  metal  to 
a  only  at  and  above  700  C.  Ik-low  700°  ('..  then, 
doeing  action  of  hydrogen  is  not  interfered  with  by 
i  irr.  with  tin-  hydrogen  of  water  vapour.      Above 

.  it  a  mixture  of  molybdenum  and  its  dioxide  be 
I  in  u  closed  vessel  with  limited  amounts  of  hydrogen 

iter  vapour,  >xidatiou  or  reduction  will  occur  till  a 
e  ratio,  depending  on  the  temperature,  is  reached 
n  the  pressures  of  the  hydrogen  and  the  water 
i ;  but  if  an  unlimited  supply  of  hydrogen  and 
I  ipour  in  definite  proportions  he  passed  over  the 
;■  of  mi  tal  and  oxide  in  a  tube  then,  unless  the  pro- 
is  of  the  gases  be  those  for  equilibrium,  oxidation  or 
on  should  go  on  till  only  oxide  or  metal,  as  the  ease 

.    remains.     The    author   has    verified    this  experi- 

i   temperature   of   800°   C,  and  at  a  total 

'e   of    Ton    mm.,    there    is    complete    reduction    or 

on,  according  as    the  pressure  of  water  vapour  iu  the 

e  is  below  or  above  850  mm. — J.  T.  I). 


and    Ketones;  Acidimetry  of ■.     A.  Astruc 

.1  II.  .Mure.     Comptes  Rend.  131,'  [23],  943— 945. 

of  the   behaviour  of  these   substances    towards 

c    \,  l'lienolplithalein,  and  Poirrier's  Blue.    Mun- 

eetie,   propionic,  valeric,  benzoic,   and 

neutral  to  all  of  these  indicators.   Dialdchydes 

studied)  affect  the  indicators  very  slowly,  but 

.'  to  phenolphthalein  and  Poirrier's  Blue  as  monobasic 

1 1   Halogen-substituted  Aldehydes  (chloral  hydrate  and 

bromal)  are   nobasic  to  Poirrier's  Blue. 

and  Phenolic  Aldehydes:   Hydroxybutyric  alde- 

■  Idol,  and  the  aldoses  are  neutral  to  all  three  indicators ; 

and    parahydroxybenzoic  aldehydes,   vanillin   and 

,'.,   are   neutral   to    Helianthinc,   monobasic    to    the 

i.     Monoketones  (acetone,  diethylacetone,  methyl 

tone,  acetophenone,    beuzophenoue)    are    without 

y  of  the   indicators.     Dihetones :  the  fl-series 

tion  as  monobasic  acids,  though    the   indicator 

a  -  when  less  than  a  molecule  of  alkali  has  been  added 

of  the   aldehyde:  the    a  series   are    probably 

the  esse  for  the  y-series,  as  far  as  they 

etonyl-acetone.     Halogen-substituted 

loracetone  andmonobromacetophenoneare 

line,  monobasic  to  the  other  two.   Kelonic 

»ic,  levulinic)    are  exactly  monobasic  to  phe- 

aad   Poirrier's  Blue;  but  with  Heliauthine  a 

lit  of  alkali  suffices  for  the  change— less  with 

with  pyruvic  acid ;  no  doubt  because  of  the 

1   the  ketonic   and  carboxylic  groups  by  two 

These  alkalimetric  results   agree  with    the 

ins  from  heats  of  neutralisation,   where  these  have 

mined.— J.  T.  D. 

Injurious  Action  of ,  on  Hespira- 

Orgata.    Actiengeaellschaft  fur  Antlinfabrikation. 
a.  I  hem.  lud.  1900,  23,  [24],  559. 

is  called  to  the  dangerous  nature  of  dimethyl 

vapour  of  which  strongly  attacks  the  mucous 

ir.e  and  respiratory  organs.     The  vapour  is  tasteless, 


almost  odourless,  and  apparently  has  an  anaesthetic  action 
so  thai  much  injury  may  arise  before  the  ill  effects  become 
evident,     Similar  observations  by  other  investigators  of  this 
class  of  compound  may  well  be  communicated,  in  the  public 
inti  icst. — K.  I..  J. 

Lichens,  and  their  Characteristic  Constituents,  0.  Hesse 
J.  prakt.  Chem.  190n,  62,  [21,  22],  430—480.  (See  also 
this  Journal,  1898,  807  j   1901,  77.) 

The  lichens  vere  examined  In  extracting  with  ether  under 

a  reflux  condenser,  washing  the  ethereal  extract  with 
potassium  bicarbonate  solution,  and  concentrating.  Thus 
the  extracted  matter  is  divided,  into  the  fractions  B  (acids) 
and  C  (indifferent  substances),  fraction  A  comprises  the 
substances  which  separated  from  the  other  during  extraction. 
Usnea,  from  Japanese  cinchona  bark,  consisting  of  U. 
plicata  L.  Ach.  with  n  small  quantity  of  U.  barbata  (/..), 
was  found  to  contain  (/-usninie,  usnarie,  and  plicatic  acids, 
together  with  usnarin.  On  boiling  with  alcoholic  potash  or 
ban  ta  water,  usnarie  acid  yields  carbonic  acid  and  a  brown 
amorphous  compound.     Plicatic  acid, — 

CH3O.C18ir3104(C03H)!,, 

forms  white  leaflets,  which  rnelt  at  133'  C. 

I'snea  harbatn  (Z,.)  ear.  dasypoga  (Ach.)  Fr.  contains 
iZ-usninic,  usnarie,  and  aleetoric  acids.  Usnarie  acid  is 
separated  from  aleetoric  acid  by  means  of  the  action  of 
potassium  bicarbonate,  potassium  alectorate  being  insoluble 
in  a  solution  of  the  reagent. 

Alectoria  jubata  (L.)  Ach.,  var.  implexa  (IToffm.),  was 
found  by  Zopf  to  contain  salazinic  acid  alone  (Annalen, 
297,  295).  The  author  was  unable  to  find  this  acid,  but 
discovered  a  new  acid— aleetoric — which  separates  in 
quantity  during  the  extraction.  It  is  a  dibasic  acid  of  the 
formula  ( '^ll...,' >,.-,,  and  melts  at  186°  C.  ;  on  boiling  with 
baryta  it  is  converted  into  another  aeid.  melting  at  about 
220   C. 

Evernia  divaricata  (Z.)  Ach. — The  author  finds  divari- 
catic  acid  only,  in  this  lichen. 

Ramalina  cuspidata  Nyl.  contains  a  new  acid,  cusp i- 
datic  acid,  which  is  readily  soluble  in  alcohol,  acetone,  and 
ether,  and  melts  at  218  '  ( !. 

Thamnulia  vermicularis  {Sic.). — From  this  lichen  tham- 
nolic  acid,  C18Hj6O10.OCH3,  is  obtained  by  extraction  with 
ether  and  repeated  crystallisation  from  hot  acetic  acid. 
When  boiled  with  baryta,  barium  carbonate  is  formed, 
togetlur  with  thamnolinic  acid,  C'10I-I-,|O-,  which  melts  at 
163°  C. 

Slereocaulon  coralloiJes,  Fr. — The  author  finds  that 
fractions  A  and  C  consist  essentially  of  atrauorin,  but 
fraction  B  of  an  unidentified  acid,  which  was  not  parellie 
acid. 

Slereocaulon  alpinum,  Laurcr,  contains  atranorin  and 
usnetinic  (Zopf's  stercocaulic )  acid. 

Slereocaulon  salazinum,  Bory. — Iu  this  lichen  were  found 
atranorin  and  salazinic  acid.  The  latter  crystallises  from 
hot  alcohol.  Its  taste  is  biiing,  hut  not  bitter.  The  aeid 
gives  a  brick-red  coloration  with  caustic  potash. 

Cladonia  Floerkeana  Fr.  contains  coecellic  acid  and  a 
small  quantity  of  thamnolicacid.  Coecellic  acid,  C..0H.,.,O7, 
is  decomposed  by  hydriodie  acid  with  the  production  of 
rhizoninie  acid,  C1„Hlf:04,  and  coccellinic  acid,  also  C10HisO.,. 
Coccellinic  aeid  forms  fine  white  needles  which  melt  at 
17GD — 177°  C. ;  it  gives  an  iutense  bluish-violet  coloration 
with  ferric  chloride. 

Cladonia  fimbriate!  (Z.)  Fr.  e  -  chorda! is  Ach. — 
Fraction  1?  contains  a  single  acid,  which  was  found  to  be 
rrotocetrarie  acid,  G3|,H;«,015. 

Cladonia  uncinata  (Hoffin.). — From  fractions  A  and  B 
a  new  acid,  uncinatic  acid,  was  obtained  ;  it  is  a  white 
crystalline  powder,  melting  at  212°  C. 

Cladonia  squamosa  QHoffm.)  a-ventricosa  (Schaer.). — 
From  fractions  A  and  B,  a  new  acid,  soruamatic  acid,  was 
isolated.  It  is  homologous  with  uncinatic  acid,  and  contains 
one  methoxyl  group.  It  melts  at  215  *  C.  with  decomposition. 
Parmclia  tiliacea  {Hofpn.')=Imbricaria  tiliacea  Korber. 
The  parmelianic  acid,  found  by  Zopf  (Annalen,  295  278) 
in  this  lichen,  is  lecanoric  acid. 

Parmelia  sorediata  {Ach.)  Th.  Fr.  contains  lecanoric 
acid. 

F  2 
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Par-did  perlala  -W..  from  Java,  contains  considerable 
quantities  of  atranorin,  but  ouly  traces  of  lecanoric  acid. 

Parmdia  perforata  Sgl.,  from  Java,  cinchona  bark, 
contains  atranorin  and  small  quantities  of  lecanoric  acid. 
This  lichen,  when  moistened  with  very  weak  alkali  solution, 
soon  becomes  rust-coloure  I. 

Parmtliu  oliotonm  fful.,  also  contains  atranorin  to- 
gether «iih  a  large  proportion  of  lecanoric  acid. 

Parmelui  tinetorum  Despreaux,  Nyl.  contains  atranorin 
and  83*6  per  cent,  of  lecanoric  acid. 

ParmeBa  saratUis  var.  sulcata  and  var.  pawuformte, 
yielded  atranorin  and  protocetrarie  acid.  <.',  H  .-.*  »ii-  The 
traction  B  of  the  latter  lichen  contains  also  usnctimc  acid, 
which  was  extracted  by  warm  acetone.  1  snetimc  acid, 
C«H3t.>-."i  11  ,  melts  at  19S    ('.when  quite  pure. 

Parmeha  acetabulum  (Neck.)  Did,,  contains  atranorin 
and  salaxinic  acid,  as  previously  found  by  Zopf. 

Umbiiicaria  pustulata  (LA  Boffin,  gives  a  large  yield 
of  gyrophoric  acid.  It  is  obtained  crystalline  from  ether 
or  dilute  alcohol,  melts  at  800  —208°  C,  contains  no  alkoxyl 
group,  and  is  optically  inactive.  The  formula  is  C16H„07. 
When  boiled  with  acetic  acid  it  is  completely  converted  into 
orsellinic  acidj  when  boiled  with  absolute  alcohol  it  yields 
orsellinic  ester  and  orsellinic  acid. 

Hum  saxicohtm  var.  compaction,  Kbrber,  yields 
atranorin  and  an  acid  which  does  not  appear  to  be  identical 
with  any  hitherto  found  in  the  lichens. 

Placodhtm  gypsaceum  (Sm.)  Kbr.— Zopf  had  found  -asninic 
and  squamaric  acids,  the  latter  of  which  the  author  has 
previously  Bhown  to  be  identical  with  parellic  acid.  Lichens 
obtained  from  two  separate  places  were  now  found  to  yield 
parellic  acid  alone  unaccompanied  by  usuii.ie  acid. 

Placodium  circinatum  Pers.  Kbr.  contains  parellic  acid. 
Blastema  armaria  (Pers.)  var.  teicholylum  Ach. — Atra- 
norin and  gyrophoric  acid  were  obtained. 

BSmatomma  vmtosum  (/..)  Mast. — The  author  finds 
ti-usninic  and  divaricatic  acids,  together  with  smaller  quan- 
tities of  another  acid,  soluble  in  ether  with  difficulty  and 
niehitiL'  about  I90c  C.  with  decomposition. 

Lccanora  subfusca  (L.)  Ach.,  collected  from  cinchona 
bark,  contains  atranorin  as  the  only  characteristic  consti 
luent. 

Aspicilia  calcarea  (L.)  Kbr.—  The  variety  examined 
most  nearly  resembled  farinosa.  Fraction  C  contains 
colourless  crystals,  which  were  extracted  by  hot  alcohol. 
This-  aspicilin,  after  recrystallisation,  yields  fine 

wbi-  inch  melt  at  178*5  C.    The  alcoholic  solution 

is  neutral,  and  r-ives  no  coloration  with  ferric  chloride  ;  the 
compound  sublimes  undecomposed.  Fraction  15  yields 
.rubric  a  :.  '  .  II  ."  Erythric  acid  is  to  be  regarded  as 
erythrolecanoric  acid.  This  lichen  also  contains  calcium 
oxalate. 

I  rmlara  scruposa  var.  urinaria  Si  hair.,  yielded  a 
small  quantity  of  lecanoric  acid. 

Lecidia  grisella,  FISrhe. — Fraction  B  consists  of  gyro- 
phoric acid. 

Graphis  scripta  (L.)  Ach.  is  frequently  found  on  Java 
cinchona  bark.  If  the  balk  be  placed  for  some  hours  in 
cold  water  and  then  exposed  to  the  air,  a  reddish  and  then 
brownish  coloration  appeals  on  the  places  where  the  lichen 
grew.  The  lichen  contains  much  salazinic  acid,  C^II^On 
,,r  (     II   Ou,  which  contains  no  alkoxyl  groups. 

utlioi  enumerates  differences  in  the  constituents  of 
certain  lichens,  due  to  differences  in  climate  or  in  the 
substances  upon  which  they  grow.  Tin- alleged  discovery 
of  cmodin  in  certain  lichens  by  liachmauo  re-ts  upon 
unsatisfactory  evidence.  The  substance  examined  has  only 
certain  reactions  hi  common  with  emodin.— A.  C.  W. 

PRIZES. 

I'ltl/.E    JOB   A    Si  IISTITUTE    FOR    BENZINE. 

lid.  of  Trade  J.,  Feb.  14,  19(11,  118. 

The  United  States  Consul  at  Coburg,  in  a  report  dated 
12th  December  last,  stato  that  for  years  a  substitute  for 
benzine  has  been  in  demand.  The  objectionable  points 
about  benzine  are  its  high  inflammability  and  volatility,  the 
danger  of  poisoning  the  atmosphere,  &c.  This  was  one  of 
the  chief  topics   of  discussion  at  the  Chemical  Congress 


at  Hanover  in  1899,  and  last  autumn  the  subject  ram. 
once  more  at  the  meeting  at  Cassel,  when  a  prei 
about  502.  was  offered  for  an  effectual  substitute  for  banii 
or  for  means  of  rendering  it  less  dangerous. 


ftt\3i    £ooh$. 


Chehisch-Technisches   Repebtobiuh.    Uebersichtlic 
Bericht  fiber  die  neuesten   Krrinduugen,  Fortschritte 
Verbesserungen   auf  dem   Gebiete  der  technischen 
industriellen  Cheniie,  niit  Hinweisauf  Maschinen,  anpa 
und  Literatur.     Herausgegeben  von  Dr.  Emil  Jaodbi 
39.  Jahrgaug.      1900.     Erstes   llalbjahr.      / 
R.  Gaertner's  Verlagsbuchhandluug.   Hermann  lieyfel 
Schonebergerstr.  26,  Uerliu,  S.W.     1901. 

This  is   the  number  of  the  "  Repertorium  "  for  the  sec  I 
half  of    the   first  half-year   of   1900,  aud  it  treats  of  i 
following  subjects  of  Chemical  Technology  : — I.  Foods! 
II.    Paper.     III.    Photography.      IV.    Residues,  Maui  . 
Disinfection    aud  Sanitation.      V.   Soaps.     VI.  Expku 
and    Matches.       VII.     Preparation     and    Purification 
Chemicals.      VIII.    Fine   Chemicals,   &c.      IX.  Chen  I 
Analvsis.     X.    Apparatus,    Machinery,  Electro-techim 
and  Thermo-Technology.     XI.  Appendix,  &c.     XII 
Books.     Alphabetical  Index  of  Subject-Matter. 

Tables  of  Colour  and  Solubility  of  Simfi  i 
Reprinted    from  "Chemistry  for   Examinations." 
Hekbt  W.  Hill.     All-nan  and  Son,  Ltd.,  67,  NewOi  d 

Street,  London.      1900.     Price  2s.  6d. 

Tables,  strongly  backed  by  cloih,  indicating  at 

the  solubility,  colour,  and  certain  other  properties  ol  e 

salts  of  the  principal  inorganic  acids. 

Qualitative    Chemical    Analysis,   Obganic   a.\i> 
organic.     By  F.  Moi.lwo  Pekkin,  Ph.D.,  Head  o 
Chemistry  Department,   Borough  Polytechnic   Iu?i 
London.     Longmans,    Green,  and   Co.,   39,   IV 
Row,  London  ;  New  York,  U.S.A.  j  and  Bombay. 
Price  3s.  6c/. 
This  work  contains  preface,  table  of  contents,  and  . 
of  subject-matter,  and  the  alphabetical  index.     Tl 
are  illustrated   with  nine  wood  engravings  and  a 
engraving  representing  the  spectra  of  the  metals.     Ii 
work,  besides  the  usual  qualitative  separation  of 
and  bases,  a  second  part  is  devoted  to  organic  qu 
analysis,  and  the  following  sections  are  embraced  hi  — 
XI.  Qualitative   "  Elementary "  Analysis  of  Carbou    m 
pouuds.     XII    Reactions  and  Separation  of  Orgai 
and    Phenols.     XIII.   Aldehydes,  Alcohols,    Acetone  ad 
Glycerin.     XIV.  The  Sugars.     XV.  Bases.  Glucotj 
XVI.  Alkaloids. 
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LEGISLATION;    TARIFF  CHANGES  A! 
CUSTOMS  REGULATIONS. 

Assessment  of  Duty  on  Mercerized  and  oti 
Cotton  Cloths. 

It  has  been  found  that  the  widths  of  Italian  linio 
mercerised  cotton  cloths  frequently  run  from  $  in.  t. 
and  occasionally  1^  in.,  less  in  actual  measuremei 
stated  in  the  invoices  relating  to  the  goods.  The  rei 
this  is  said  to  be  that  such  cottons  are  measared 
being  coloured,  and  that  this  process  or  the  merceri 
the  goods  causes  the  shrinkage  referred  to.  It  h- 
sequeutly  been  decided  that  such  merchandise  and  all 
tissues  shall  be  assessed  for  duty  on  the  basis,  not  : 
invoiced,  but  of  the  actual,  width,  as  returned 
appraiser  at  the  port  of  entry. 

Duties  on  Russian  Petroleum. 
Petroleum     produced     in    Russia    and    iiuporte   I 
England,   there    refined    and    thence    import. 
United   States,   is   dutiable   at  a  rate  equal  to   t   I 
imposed    by    Russia    on    petroleum    imported   in   ■ 
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try  from  the  United  States.     The   provisions   of  para- 

,  V,_v,.  \,-i   of  July  94th,  1897,  apply  to  the  nun 

o  the  oil  is  produced,  and  not  to  the  country  of  ex- 
Ippeal  of  Vacuum  Oil  Companyfrom  Collector 
totomi  al    Koohester,  N".V.  ;  United  States   Hoard  of 
I  ■.[. raisers. 

Tahiii'  Viu  itions  of  Certain  Goods  in 
British  India. 

,   Hoard  of  Trade  have  received,  through  the   India 

i|  a  Circular  (No.   XXI.  of   1900),  issued  by 

nainee  and  Commerce  Hepartment  of  the  Government 

lit  on  ttu-  24th  nit.,  fixing  the  valuations  for   tariff 

isses  of  goods. 

Indian   Valuation  Tariff. 


Indian   Valuation  Tariff — continued. 


\      es  of  Articles. 


u~.  Dbi  qs,  Medicines,  and 
Narcotics,  ind  Dyking  and 
Tahning  Materials. 

1  products  and  preparations— 

i  sulphuric J.b. 

Alkali, Indian  (sajji-khar)  ..     Cwt. 

Alum 

traenic 

China  mansil „ 

rbonate  of  soda „ 

reen ,. 

Kxplo  i^ting 

gelatine,   dynamite,   robu- 
ritv.  I  mite,  and  all  other 
us.  tuoluding  de- 
tonators and  blasting  fuse. 

unmoniac Cwt. 

Sulphate  of  copper ,. 

loir  i brimstone), flour. .         „ 
roll... 
(         .,       ),  rough.         „ 
All  ol  f  chemical 

products  ami  preparations, 
including  saltpetre  and 
boras. 

adioines,  and  narcotics— 

s,  black Cwt. 

>tra 

Aloe-wood Lb. 

itida  (hingl Cwt. 

coarse  (bingra)  ...         „ 

Atarv.  Persian - 

ilorhan    (bamboo    cam-      Lb. 
phor). 

Brimstone  [amalaara) Cwt. 

Calumba  root 

Camphor.  Bhunsaini  tbaras)       Lb. 

refined,  cake „ 

erode,  in  powder . 

lignea Cwt. 

China     root      (chobchini),        „ 

rough. 
China      root      (chobchini),         „ 
tpod. 

Cubebs „ 

Qalangal,  China „ 

Pellltrj  (akalkara) 

i  crystals LK 

Quinine  aud  other  alkaloids 
hinehona, 

Cw*. 

Senna  leaves m 

Stonu,  liquid  (rose  mellose) 

.unmanufactured 

manulaetureil 

All   other    sorts    of    drugs* 
.1   narcotics, 
opium     [or  which 
-  ae&ute  HI.}. 

oul  Tanning  Materials.— 
Abtariudye,  dry: 

4<ip.Tcent Lb. 

BO       

«o   i    ::: 



80       „         

100       

Alizarin  dye,  moist: 

io  pereent 



:     ; 

Jye,  moist  (uidigo 
blue). 


R.   a. 


0 

r 

1 

s 

-1 

s 

21 

8 

15 

0 

g 

s 

2  10 

ml 

vol 

38    0 

20    0 

6    4 

6    0 

5    8 

ad  val. 


20  0 
25  0 

6  0 

(55  0 

21  II 


35  0 

111  II 

50  0 

1  11 

1  3 

35  0 

9  0 

14  0 

22  8 

9  0 

40  0 

8  0 


125    0 

7    0 

44    0 

ad  vai. 


1     5 

1     9 

1  13 

2  1 
2     5 

2  14 

0  4J 
0  7 
0    84 

a  64 


5% 


Free 

5% 


Free 
5% 


No. 

Names  oi  Ai 

Vulua-       Duty. 

tion. 

Dyeing,  ftc.  Hal  -rials — cont. 

K.   a. 

Lb. 

1    ii 

Cwt. 

,1,1  r  '/. 

1  12 
30    0 

Lb. 
Cwt. 

ii  12 
3    n 

Gallnots  (myrabolams) 

, 

45    n 

9    ii 

4    0 

, 

„ 

5    8 

, 

- 

11     'i 
a,l  val. 

All  other  sorts  of  dyeing  and 

tanning  materials. 

13 

Metals— 

Cwt. 

U     0 

„    pig 

„ 

12    0 

„ 

a  i  va  - 

Cwt. 

H    li 

F 

for  tea-chests  . . 

eft 

Lb. 
Cwt. 

112           5 

90    ii 

Vn 

Lb. 
Cwt. 

ll  12 
Od  rah 

20    n 

„        plates      and 

20    0 

other  shapes,  soft. 

Zinc  or  spelter,    plates   and 

„ 

15    0 

other  shapes,  hard. 

Zinc    or    spelter,    sheet     or 

M 

22    0 

sheathing. 

Zinc   or    spelter,  all    other 

ad  val. 

sorts. 

All  other  sorts  of  metals 

•• 

Oils. 

16 

Oils— 

Quart 

1  12 

, 

Lb. 

3    0 

Cwt. 

mp.  gall. 

Oz. 

16    n 

2    >> 

15    0 

l  Vt  roleom,    including    also  Imp.  gall. 

la 

ma 

naphtha   and    the    liquids 

commonly   known  by  the 

namfis  of  rock  oil,  Rangoon 

oil.    Burma   oil.    kerosine, 

paraffin    oil,    mineral   oil. 

pet roli ne,  gasoline,  beozo). 

benzoline,      benzine,    and 

any     inflammable     liquid 

which  is  made  from  petro- 

leum,  coal,  schist,    shah1, 

peat,  or   any  other   bitu- 

minous substance,  or  from 

any  products  of  petroleum. 

Petroleum,    which    has    its 

ad  val.        5 

flashing  point  at  or  above 

200  degrees  of  Fahrenheit's 

thermometer,  and  is  proved 

to  the  satisfaction  of  the. 

Customs    collector    to    be 

intended     for    use    exclu- 

sively for  the  batching    of 

jute  or  other  fibre  or  for 

lubricating    purposes      or 
fuel. 
All  other  sorts  of  oil,  includ- 

ing para  rim  wax. 

Other  Articles,  U-vmaxupactt/red 

. 

AND   MaNCFACTCRED. 

21 

Building       materials,       bricks, 
cement,  fireclav,  lime. 

" 

ad  val. 

flfl 

Lb. 

o   r> 

0     7 

1     0 

ad  val. 

31 

F 

ree 

:is 

ad  val.         5 

Vn 

40 

Fireworks       and       fulminating 
powder. 

•• 

•• 

n 

1331  Lb. 

30    0 

41 

Gums,  gum-resins,  and  articles 
made  of  gum  or  gum-resins— 

Cwt. 

70    0 

Lb. 

0  15 

Cwt. 

15    0 

24     ll 

" 

13    0 

25    0 

„              „          cowrie  .... 

» 

80    0       | 

, 
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Indian  Valuation  Tariff— continued. 


N 


Names  il  Articles. 


Tariff 
Valua- 
tion. 


]>uty. 


■7 


Gun.  rrh)      Cwt. 

oltbanum   or  frankin- 

m     Pen  Cut. 

N;:iy 

It 



eum- 

nd  ■ 

:lud- 
■  tu- 
ba. 

nd  skins 

[nstruments  and  apparatus 

r 

Manures  of  all  kinds 



b  and  linoleum 

Taints,    colours,     painters'    Dia- 
ls,  and   comp 
application    to    leather, 
and  in 

.  red,  dry Cwt. 

„     white,  dry „ 

Ochre,  other  than 

all  colours 

Faints,  comi  

patent  driers 

Turpentine -...Imp.  Gal. 



Vermilion,  Canton Boxof  90 

bundles. 

Zinc,  white,  dry I'wt. 

ludin^glue 

and  putty 

Paper,  pasteboard,  mQlboard*  and 



Pitch,  tar.  and  damn 

Bitumen 

Dammer C*t. 

Pitch.  American  and  European         ,. 

coal 

Tar,  American  and  European..         „ 

„    coal 

..    mineral 

Palp  of  wood,  rags 

-    

Tallow.  -  tearine C\\  t. 

-  not  otherwise  described, 
requisites  not   otherwise 
described. 


R.    ». 

S3    ii 

Free 

10    0 

5  7, 

10    0 

,, 

28    ii 

„ 

i   a 

„ 

nd  ral. 

.. 

•  • 

1  B  ■' 

ail.  ral. 

- 
■ 

1*    0 

16    0 

» 

1     8 
55    0 
IS     0 

a  s 

70    0 

ioo  o 

If 

25    0 

n 

ad.  val. 

n 

- 

" 

5"  0 
7    0 
3    0 
6    0 
3    S 

•• 

ad.  val. 
20    11 

5  7c 

>• 

„ 

Customs  Tariff  or  Venezuela. 

,   See  Bd.  of  Trade  J.,  Jan.  2  I,  1901,  p.  222,  and  Jan.  31, 

1901, p.  •>::. 

Customs  Tasifi  of  Ecuadob. 

S  <  Bd.  nf  Trade  J.,  Jan.  31,  1901,  p.  288,  and  Feb.  7, 
1901,  p.  335. 

I.— GENERAL. 

Sauerbeck's  "Indkx  Numbkrs." 

Comm.  Intelligence,  Jan.  26,  1901,  38.     {See  also  this  J., 

1894,  762a  ;   1895,  609  ;  aud  1896,  755.) 

A  comparison  of  prices  in  1899  with  those  of  preceding 

years   in   that   great   world's   market,  London,  is   made  by 

Prof.  A.  Sauerbeck,  in   a    publication   issued  by  the   Royal 

Statistical   Society.     This    comparison,   according    to   Prof. 

;  eck's  statement  which  precedes  it,  "shows  the  course 

of    prices  of  45  commodities  daring  the   last   20  year>,  a> 

compared  with   the  standard  period  of  11  years,  1867-77." 

The  statement  of  values  is  in  the  form  of  "  index  numbers" 

in   which  the   average   price   during  the  period   1867-77  is 

taken   as  100,  and  the   relative  price  in  the  years   named, 

from    1880   to   1899,   is  based   thereon.      The    45   articles 

considered   are  arranged   in   six  great  groups :    Vegetable 

I;    animal   food;    sugar;    coffee    and    tea:    minerals; 

textiles;  and    sundry  materials.      In    vegetable   food,    the 

index  number  for  the  year  1880  was  89  ;  for  the  year  1885, 

for   the   year    1890  it  was   65;  in  1896  it  reached  its 

lowest  point,  S3;  and  in   1899  averaged  for  the  year,  60. 

In  animal  food,  the  Hgnre  for  1880  was  101 ;  for  1S85,  88  ; 


for   1890,82;  in   1896  agaiu  the  lowest  point,  78 ; 
1899,   79.     Sugar,  tea,  and  coffee  stood  in  1880  al 
1890  at   70;   aud  reached  their  lowest  average.  51,  in  I 
and  in  189'J  stood  at  ."i3,  though  for  coffee  an  I 
in  the  discussion  accompanying  the  tables,  the  1899 
were  the  lowest    recorded   in  the  tables.     In  mine 
index  figure  in  1SS0  was  7'.'  ;  in   1885,  60;  iu   1890 
1895   it   reached  it-   lowest   point,  62;  aud  in  1899  f 
92,  by  far  the  highest  point  in  the  20  years' period, 
under  consideration.     lit  textiles  the  index  i 
was  81  ;  for  1890,  66  ;  and  reached  the  lowest  poiut  in  I  j 
and  1898,  when  it  stood   in  each  year  at   5 1 ,  retumio  i 
1S99    to   58      In   the  list   beaded   "sundry   materia 
index  figure  for  1830  was  89  ;  for    1885,  76  ;  for    It 
and   reached   it-   lowest   point  in  1897,  when  it  stoi 
and  in  1899  returned  to  65.     Taking  the  grand  tots 
■15  articles  considered  in   the  various  classes  of 
food,  animal  food,  sugar,  coffee  and  tea,  mineral-. 
and   sundries,  the   index  figure  for    1 880  was   88  ;  for  1  , 
72;  for  1890,  72;  aud  in  1896  reached  its  lowest  point.  ; 
returning  iu  1899  to  68. 

Discussing  the  table  from  which  the  above  figure-  t 
taken,  Prof.  Sauerbeck  says: — 

"  The  index  number  for  all  commodities  w 
64   in    1898,   or   32  per   cent,  below  the   si 
1867-77,  and  14  per  cent,  below  the  10  years 
3  per  cent,  above   the  average  of  the   last  10  yel 
compared  with  1898,  the  advance  amounted  to  fo 
(or  6}  per  cent.),  while   the  rise  on  1896,  the  Ion 
on  record,  was  as  much  as  seven  points  (or   :       , 
The  rise  was  smaller  than  was  probably  expected  ' 
observers,  and  this  is  explained  by  the  fact  that  tin 
advance   for  the  whole  year  applied   only  to  materi 
here  principally  to  minerals  ;  to  a  smaller  extent  to 
and  to  a  very  slight   extent  to  sundry  materials, 
of  food,  on  the  other  hand,  were  in  the  aggregate  lowei  o 
advantage  no  doubt  to   consumers — and  were  exactly  i 
level  with  1897,  so  that  the  advance  obtained  in 
again  lost. 

"  Four  articles   out    of   th?  45   contained   in  my  t  ■■ 
showed  records  of  lowest  prices,  viz.  :  Brazil  coS 
coarse  wool,  and  the  average  import  price  of  tea. 
of  food   were   a   httle   lower,  but   materials   24   : 
higher  than  in  December,  1898,  while  the  rise  for 
from  the  lowest   point  in  February,  1895,  amouii' 
much  as  36  per  cent,  in  the  aggregate.    Articles  oi 
the  other  hand,  were  only  8  \  per  cent,  above  their  1  * 
record  point  in  July  1896. 

"  In   the  course  of   last  year   prices  of   corn  ren>  »1 
generally  on  a  low  level,  the  small  wheat  crop  of  I 
of  1897  (283  million  quarters)  having  been  followei 
by  the  largest  crop  on  record  (358  million  quartet  • 
1899   by  another  good   crop  (324  million   quarters). 
and  butter  were  somewhat  dearer,  the  latter  being 
by  the  drought  in  August.     Sugar  and  the  common  si 
tea  ruled  a  little  higher  than  in  the  preceding  year  I   . 
both   articles   are   still  on  a   very  low   basis,  the 
import  price  of  all  sorts  of  tea  imported  having  ! 
lowest  on  record.     Brazil  coffee,  under  the  influen 
large   crops   in    succession,    was   lower  than   eve' 
Santos  touching  25s.  per  cwt.  in  September,  but  ii 
again  to  32s.  towards  the  end  of  the  year.    Metal-  - 
reached  their  highest  points  between  July  and  Oct 
gave  way  to   some   extent   later   on,  while   coal 
almost  famine  prices  at  the  end  of  the  year  aud  i 
1900.     Iron  has  not  been  so  high  since  1874,  ' 
and   tin,  although   very  dear,  were  still   higher  il 
speculation  in  1887-88. 

"  Among  the  textiles  we  have  to  record  an  adva.   I 
cotton,  in  view  of  a  large  consumption  and  lower 
of  the  current   crop,  but  prices  during  the  past  | 
still    very   low   as    compared    with   former   period-, 
touched  the  lowest  price  on  record,  impr- 
and  realised  a  sharp  advance  in  December. 
experienced   great   fluctuations   in    conjunction 
policy  of  opening  and  again  closing  the  pr>rt    the  pri  » 
17/.   sterling  per  ton  at  the  end  of  1897,  and  abi 
sterling  at  the  end  of   last  year,  probably  the  hi 
on  record.     Merino  wool  advanced  over  60  pe 
has  not  been  so  high  since   1880,  while  the  bulk  of  ••' 
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rook  occupied  the  lowest  level  on  record  for  the  greater 
..iri  of  the  year,  improving  to  some  extent  towards  the 
ml.     Silk  was  eousiderablj  higher. 

"The  [>;.~t  year  will,  on  the  whole,  be  considered  a  very 
irotsperous  one,  and  the   activity   of  the   manufacturing 
idustriee  In  Europe,  as  well  as  in  America,  was  greater 
bj  time  since  1871-73." 

CHEUICAX    I'IPiiKTS   OF   Memhi. 

Voriign  Office  Annual  Series,  No.  3546,  Jan.  1901. 
'1'he  value  of  the  chemical  products  imported  into  Mexico 
ii  the  year  1899  was  155,3002.,  as  against  376,615/.  in  1898. 
'he  principal  articles  iu  which  au  increase  is  most  visible 


Articles. 


d varnishes,  including  aniline 
>'.  extracts  from  dye-woods, 
irugs.  patent  medicines,  &c 

"f  copper,  iron,  Ac 


Value. 


1S9S. 


£ 
78,905 

75,41 1 

IN.PI7 


101,0115 


92,303 
79,005 


The  greater  quantity  of  articles  imported  under  this  head 
>me  from  the  United  States  and  Germany. 

III.— TAR  PRODUCTS,  PETROLEUM,  Etc. 
Pbtholeum  Deposit   li  Beadmoht,  Texas. 

/!,!.  of  Trade  J.,  Feb.  14,  1901,  411. 

11. M.    Consul   at   Galveston   reports    that   a    petroleum 
i  considerable  extent  has  recently  been  discovered 
Bont,  a  Texas  town  lying  some  150  miles  to  the  west 
Galveston,  and  25  miles  from  the  coast. 
It   has  long  been  supposed   that  considerable  deposits  of 
I  in  that  vicinity,  but  it  is  only  within  the  last  few 
eeks  that  it  has  actually  been  discovered. 
The  one  well  which  has  been  sunk  up  to  now  is,  at  present, 
reducing  some  5,000  to  6,000  barrels  a  day. 
The  oil,  however,  is  a  very  low  quality,  and  is  onlv  fit  for 
icl. 

It  is  understood  that  arrangements  are  being  made  to 
mstracl  a  pipe  line  to  Port  Arthur,  whence  the  oil  will  be 
lipped  in  tank  steamers. 

IV.— COLOURING  MATTERS,  Etc. 

Tite  Indigo  Ixdbstet. 

C.  Rawson.     Calcutta  "  Englishman  "  ;  through  Client. 

Tr.  Journal,  Feb.  9,  1901.     (See  also  this  Journal, 

1899,  467—474.) 

In  order  to  compete  successfully  with  artificial  indigo  and 
idigo  substitutes,  and  to  put  the  industry  of  India  once 
.  ii  ,■  upon  a  firm  basis,  the  cost  of  production  must  be 
insiderably  diminished,  or,  in  other  words,  a  greater  yield 
f  plant  must  he  obtained  from  each  acre  of  land  cultivated, 
3  well  as  a  greater  amount  of  colouring  matter  from  every 
laund  of  plant  put  into  the  vats.  This  can  now  undoubtedly 
'lone  and  at  a  remunerative   cost,  but  in  order  to  make 

e  industry  a  success  it  needs  the  co-operation  of  buyers, 
■ad  planters.  Many  planters  are  unable  to  take 
dvantage  of  the  situation  unless  they  have  the  assistance 
t  their  agents  ;  others  fear  to  put  down  new  manufacturing 
lam  lest  buyers  should  unduly  depreciate  the  value  of  the 
idigo  prcduced  on  account  of  its  being  made  by  some 
-  out  of  the  ordinary. 

It  would  appear  from  several  letters  which  have  recently 
een  published  in  English  papers,  that  indigo  planters 
ng  nothing  to  retain  their  position  in  the  field,  aud 
ild  statements  have  been  made  by  individuals  knowing 
ttle  or  nothing  about  the  condition  of  labour  in  this  j 
Dunby,  that  the  whole  process  of  manufacture  was  most  \ 
rude  and  antiquated.     As  many  readers  of  the  Englishman  > 


are  aware,  theBehar  Indigo  Planters'  Association  has  taken 
the  matter  in  hand,  and  during  the  past  three  years  a 
considerable  amount  of  research  work  relating  to  improve- 
ments both  in  the  cultivation  and  manufacture  of  indigo 
has  been  done  in  the  Mozufferpur  district,  though  for 
obvious  reasons  little  has  hitherto  been  published.  Another 
body,  known  as  the  Indigo  Improvements  Syndicate,  has 
also  been  working  with  similar  objects  in  view  at  Dulsing 
Serai.  Judging  from  statements  made  by  several  corre- 
spondents, an  erroneous  impression  has  apparently  been 
received  and  spread  that  the  older  association  was  confining 
its  attention  entirely  to  matters  connected  with  improved 
methods  of  manufacture,  and  that  the  syndicate  was 
dealing  solely  with  the  agricultural  part  of  the  problem. 
One  of  the  great  dilhculties  attending  the  introduction  of 
an  improved  process  of  manufacture  is  the  attitude  taken 
by  buyers  with  respect  to  the  indigo  thereby  produced. 
If  any  compound  generally  termed  a  "  chemical  "  is  added 
to  the  liquid  during  any  stage  of  the  manufacturing  opera- 
tion, the  product  is  named  "  patent  "  or  "  chemical  "  indigo 
by  the  Calcutta  buyers,  and  is  looked  upon  with  suspicion. 
Its  quality  may  be  superior,  but  it  rarely,  if  ever,  commands 
the  same  price  as  indigo  of  a  similar  character  made  by 
the  old  ordinary  process.  Sulphuric  or  hydrochloric  acid 
added  to  the  "  liquid  "  indigo  in  the  boiler  unquestionably 
improves  the  quality  of  the  product,  but  it  has  frequently 
been  stated  in  Calcutta  that  indigo  which  has  been  so 
treated  was  undesirable,  and  that  the  acid  used  would  tend 
to  rot  the  cloth  subsequently  dyed  with  it.  It  is  absolutely 
impossible,  however,  for  such  an  effect  or  any  other 
injurious  effect  to  take  place.  Even  without  taking  special 
precautions,  the  acid  used  in  the  boiling  process  is  subse- 
quently removed,  and  does  not  appear  in  the  finished 
indigo.  But  in  an  extreme  case,  not  at  all  likely  to  occur 
in  practice,  if,  through  carelessness,  some  acid  still  remained 
in  the  dried  cake,  it  would  be  at  once  neutralised  by  the 
lime  or  other  alkali  always  present  in  large  quantities  in 
the  dye  vat.  There  is  certainly  some  reason  for  buyers 
looking  with  suspicion  upon  so-called  "patent"  indigo, 
because  much  which  has  been  made  in  the  past  has  been 
of  inferior  quality,  but  if  any  doubt  exists  regarding  the 
value  of  such  indigo  the  remedy  is  very  simple,  ii:,, 
analysis.  An  analysis  of  the  sample  will  clearly  show  the 
quality  of  the  indigo,  and  put  an  end  to  all  speculations 
and  diverse  opiniens.  If  indigo  is  to  hold  its  own  against 
artificial  dyes  it  will  certainly  be  necessary  to  modify  the 
present  mode  of  manufacture,  but  if  buyers  throw  obstacles 
in  the  way  by  discounting  the  value  of  indigo  so  produced, 
the  position  of  the  planter  may  not  be  much  improved. 

During  the  past  season  several  factories  in  Behar  have 
made  a  certain  amount  of  indigo  by  what  is  known  as  the 
"  blower  "  process.  It  consists  in  oxidising  the  "  liquor  * 
obtained  on  steeping  the  plant  by  forcing  air  through  a 
number  of  perforated  pipes  lying  at  the  bottom  of  the  vat 
in  place  of  oxidising  by  the  ordinary  beating  wheel.  In 
this  way  an  increase  of  from  20  to  25  per  cent,  of  colouring 
matter  is  obtained,  without  the  assistance  of  any  chemical 
compound.  The  operation  may  be  performed  either  by 
means  of  mechanical  air  compressors  or  by  steam  blowers. 
In  the  latter  case,  the  temperature  of  the  liquid  is  raised 
slightly,  and  a  small  amount  of  carbonate  of  lime  (naturally 
always  present  in  the  solution)  is  precipitated  with  the 
indigo,  thereby  reducing  the  colouring  matter  in  the  pro- 
duct by  2  or  3  per  cent.  By  adding  a  little  sulphuric  acid 
to  the  "  mal "  in  the  boiler,  however,  this  is  at  once 
removed,  and  the  indigo  obtained  is  of  precisely  the  same 
quality  as  that  made  by  the  ordinary  process.  If  the 
amount  of  acid  is  increased,  the  quality  of  the  product 
is  decidedly  superior  to  the  ordinary  indigo,  and  the 
working  of  subsequent  operations  is  much  facilitated.  In 
one  respect  the  indigo  thus  made  is  superior  to  that  made 
by  wheel  beating,  as  it  contains  a  slightly  greater  amount 
of  indirubin. 

The  quality  of  the  indigo  made  by  the  process  during 
the  past  season  should  not  be  taken  as  an  index  of  the 
quality  which  will  be  produced  in  future,  as  many  planters, 
looking  upon  the  operation  as  being  in  an  experimental 
stage,  unfortunately  laid  down  plant  of  insufficient  power, 
resulting  in  the  production  of  indigo  of  an  inferior  quality 
to  that  which  otherwise  would  have  been  obtained. 
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-  prices  remain  about  equal,  value  for  value,  the 
.  of  Myers  in  Great  Britain  "ill  continue 
natural  indigo,  but  it'  the  synthetic  dye  can  be  supplied  at 
a  lower  price,  one  cannot  be  surprised  if  they  make  a  change. 
In  the  sreat  conflict  which  has  now  commenced  between  the 
old  indigo  industry  of  India  anil  the  large  dye  manufacturing 
tirms  of  Europe,  it  behoves  planters,  agents,  and  buyers  to 
join  forces  and  pull  together  for  the  mutual  interests  at 
stake. 

Tiik  Extokt  or  Indigo. 

Comm.  Intelligence,  Feb.  '.',  1901. 
An  Indian  Government  memorandum  recently  published 
cives  the  exports  of  indigo  of  the  last   five  years  in  cwts., 
as  follows  : — 


tin  mi.  vls  inii  Drugs  in  Egypt, 
Foreign  Office  Annual  Series,  No.  2549,  Jan.  1901, 


From 


1898  99.    L899-1800. 


Clcutta 111.714  in-.'.roi  71.3.14  9.078 

Madr.s 60,706  II."-''  *7,S56  413':;  -<s.7iil 

Bombav 9,647  9.6S1  6.681  6.B41 

Karachi &870  8,196  *,690  *»966  6,8*9 

The  report  gives  a  very  poor  return  for  the  exports  in 
the  first  eight  months  ot  the  current  season.  Prices 
continue  low  and  discouraging. 

Dyesttffs  ix  Ei:vrT. 

Foreign  Office  Annual  Series,  No.  2549,  Jan.  1901. 


Tear. 

Total  Value 
Imported. 

Of  which  from 
United  Kingdom. 

£ 
260/2  Is 
260,603 
246,013 

lST.l'H 

£ 

12,230 
13.25K 

IS'.iS 

1-  056 

131,236 

In  1899  there  was  a  decrease  of  nearly  15,000/.,  chiefly 
in  indigo  ;  there  was  an  increase  in  other  colours  and  dyes. 
During  the  first  half  of  1900  there  was  a  marked  recovery, 
1  value  imported  exceeding  by  nearly  25,000/.,  the 
toial  tor  the  same  period  of  1899.  There  was  a  slight 
improvement  in  indigo,  and  an  increase  of  nearly  20,000/. 
in  other  colouring  matters.  Indigo  represents  more  than 
two-thirds  of  the  total  value  of  this  class  of  goods. 

VII.— ACIDS,  ALKALIS,  AND  SALTS. 

Graphite  Discovery  in  the  (iornviRv  District 

or  India. 

Comm.  Intelligence,  Feb.  16,  1901. 
A  coal  company  working  in  the  Godavery  district  has 
accidentally  discovered  a  large  deposit  of  graphite.  The 
property  is  to  he  vigorously  worked,  and  the  estimated  pro- 
duction is  100  tons  a  month.  A  mineralogist  from  Cornwall 
is  now  on  his  way  to  India  to  superintend  the  working  of 
the  property. 

Sulphur  Industry  of  Sicily. 

Eng.  and  Mining  J.,  Feb.  9,  1901,  180. 
In  1900  the  exports  of  brimstone  aggregated  557,668 
long  ton-,  a-  against  (79,081  tons  in  1899,  showing  an 
increase  of  78,637  tun-.  ..rill  per  cent,  in  the  past  year. 
The  mov.n  ent  in  1900  is  classified  by  Emil  Fog  &  Sons  of 
M.  s-ina,  as  follows  :  United  States  and  Canada,  162,233 
tons;  France,  103,647  tons;  Italy,  101,073  tons;  United 
Kii  -  178    tons;    Germany,   28,702    tons;   Scandi- 

navia, 22,681  tons;  Russia,  22,090  tons;  Austria,  21594 
I;  Greece  and  Turkey,  19,647  tons;  Holland,'  18*595 
tons;  Belgium,  9,721  tons;  Spain,  6,18:  tons;  other 
countries,  6,810  tons.  The  largest  increases  in  export-.  as 
compared  with  1899,  were  to  the  I'nitcd  States,  Holland, 
and  Scandinavia.  Stocks  in  Sicily  on  December  81,  190o| 
were  221,204  long  tons,  as  against  277,098  tons  in  1899  and 
248,023  tons  in  1898. 


The  falling  off  in  1S98  was  caused  by' a  diminution  in  Ih 
importation  of  common  soap.     During  the  iirst  half  oi  191 
there    was   a  falling  off  of  4,000.'.  in   common   soap,  othe 
articles  showing  an  increase.     British  imports  in  tl. 
consist  chiefly  of  chemicals  and  drugs,  and  are  increasing, 

Common    soap,   which   is  the  principal   of  this  ca 
of   imports,  is  almost   entirely  imported   from   Crete      I 
import    appears,   however,  to   he  diminishing  owing  to  th 
competition  of  local  manufactures. 

Chemical  Works  in  Bosnia. 
Foreign  Office  Annual  Scries,  No.  2552,  Feb.  1901. 

The  chemical  works  at  Tuzla  are  doing  very  well.  The 
produced  in  1899  about  15,000  tons  of  alkalies  aud  10,06 
tons  of  other  chemical  products,  and  paid  a  dividend  r 
12  per  cent.  The  works  employ  over  400  workmen  an 
the  paid-up  capital  is  93,000/. 

The  '•  Hol/.verwerthungs-fabrik,"  at  Teslie,  with  a  capita 
of  125,000/.  (3,000,000  kr.),  which  produces  from 
wood  methylic  alcohol,  acetone,  pyroligneous  acid,  aeetat 
of  lime,  tar,  and  charcoal,  and  impregnates  sleepers  an 
1. nil. ling  timber,  is  not  so  far  prospering,  as  it  has  not  y< 
recovered  from  the  heavy  outlay  incurred  in  the  recoi 
struction  of  the  machinery,  involved  by  the  failure  of  th 
process,  known  as  the  Bergmann  patent,  which  was  at  fir- 
employed. 

The  calcium  carbide  works  at  Jaice,  with  a  'capital  i 
250,000/.  (6,000,000  kr.),  also  did  not  thrive  in  1899. 

VIII.—  GLASS,  POTTERY,  AND  ENAMELS. 

Glass  and  China  in  Mexico. 
Foreign  Office  Annual  Series,  No.  2546,  Jan.  1901. 

Glass,  china,  and   earthenware   are  all  articles  where  a 
opening  could  be  easily  acquired  by  the   British  inanofat 
turer,  if  he   would  only  assist   his  agents   by   stretchiog 
point  or  two  in  regard   to  certain  special  requirements  fo 
this  market. 

The  following  example  is  of  quite  recent  date.  . 
merchant  of  this  city  required  some  dinner  ware  of  a  certai 
weight  and  pattern,  and  the  order  was  given  to  represent!, 
tives  of  British  manufacturers  for  a  quotation.  After 
long  time  the  reply  came  that  as  they  were  not  accustom, 
to  make  that  style  of  ware  in  the  quality  required  they  coil! 
not  accept  the  order,  and  in  consequence  the  order  was  sei 
on  to  France  and  Germany,  where  it  was  executed  . 
delay. 

Glass  in  Egypt. 

V.S.  Cons.  Reps.,  Feb.  1901,  254. 

All  kinds  of  glassware  are  at  present  much  in  demand  i 
Egypt.  In  1898,  the  imports  of  glassware  (window  gla 
not  included)  amounted  to  1,500,000  francs  (289,500  del- 
Lamp  glass  in  particular  is  wanted  and  is  principally  in 
ported  from  Austria  and  Germany.  The  increased  use  i 
gas  has  caused  an  augmentation  of  the  sales  of  all  kinds  . 
articles  for  gas  lamps.  France,  Austria,  and  Germany  nil 
furnish  large  quantities  of  glassware  for  electric  lamp 
Goods  out  of  pressed  glass — as,  for  instance,  salt  and  pe|>|" 
stands,  beer  mugs,  sugar  basins,  and  all  kinds  of  tali 
glassware  of  medium  quality  and  prices,  spirit  and  be 
bottles,  and  similar  articles — are  purchased  in  considers!) 
quantities. 

In  189S,  the  imports  of  glassware  from  Austria  amount' 
to  570,000  francs  (110,010   dols.)   and  those  from   Pran 
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lo  260,000  francs  (50,180  dols.)  ;  after  these  come  Germany, 
Belgium,  Great  Britain,  and  Italy. 

\s   regards   china,   Germany,   Austria,   and   Italy   have 
.1  their   sales,  while   Prance   seems   to  have   been 
ss  business.     England  and  Belgium  have  also  con- 
siderably diminished  theii  exports  in  this  line.     The  French 
trade  included  the  better-class  articles,  mostly  from  Limoges. 
it.ilv  exports  ordinary  faience  goods,  which  are  largely  in 
demand  on  account  of  low  prices. 
Would  it  not  be  well  for  out- glass  manufacturers  to  cast 
00  Egypt  as  a  likely  market  for  their  wares? 

X.— METALLURGY. 
\i  w  Nickel-Orb  Works  at  Newcastle,  N.S.W. 

Recording  to  the  Queensland  Government  Minimi 
lournnl  for  December  last,  arrangements  have  turn  coin- 
ileted  for  the  establishment  of  large  nickel-ore  smelting 
nd  refining  works  at  Newcastle  (New  South  Wales).  An 
oi  arcs  has  been  secured  on  the  Wallsend  Coal 
'oiupanv's  property,  and  the  ore  to  he  treated  will  be 
ronght  from  New  Caledonia  by  a  regular  line  of  steamers. 
he  works  will  provide  employment  for  a  large  number 


■I  men. 

li-rrcT  or  Minerals  in  Bosnia  and  the  Herzegovina 
in  ring  the  Year  1839. 

Foreign  Office  Annual  Series,  No.  2552,  Feb.  1901. 

Mineral. 

(l»KHSil 

18aJ-          in  1898. 

Value. 

More  or 

Less  than 
in  1S98. 

Tons.              Tons. 
303,426              88.843 

£ 

54,169 

13.972 

8.088 

7,468 

653 

179 

853 

4,627 

£ 
+    6,975 



67,085 

S.9S0 

6.266 

186 

430 

631 

Gallons. 

30,537,034 

~        SJ5SS 
+           195 
-            54 
262 
+           190 
+             93 

Gallons. 
+4.625,698 

+    3,276 
+       180 

-  305 

-  711 
+        79 

-  302 

+      701 

Total 

•■ 

i      83,993 

+    9,833 

XII  —  ( 

MLS,  Etc 

Cotton-Seed  Oil  Production  in  Mexico. 

Chamber  of  Commerce  J.,  Feb.  1901,  38. 

The  Mnniteur  Officiel  du  Commerce  says  that  the  annual 

"oduction  of  cotton-seed   oil  in  Mexico  is  on  an   average 

500,000  kilos.  (3,306,900  lb.)  and  the  quantity  consumed 

1899  was  14,000,000  kilos.  (30,81)4,400  lb.)    In  the  United 

ates,  as   well   as  in   Mexico,  the  crop  was   inferior  to  an 

•erage  one.     Cotton   oil    is   absolutely    indispensable  for 

e  manufacture  of  soap,  which  explains  the  endeavours 

ade  to  discover  a  plant  the  properties  of  which  would  be 

lalogous  for  producing  the  said  oil.     It  has  been  found 

at  the  seeds  of  the  castor-oil  plant  and  of    the  "  coyol  " 

ight  be  cultivated  with   profit,  especially  on  account  of 

eir  hardness  and  of  the  fatty  oil  they  supply,  and  which  is 

rticularly  adapted  for  the   manufacture  of   soap.     From 

•    United    States    there    were   recently   imported    some 

aehines  for  the  purpose  of  extracting  the    oil   from  the 

stor  seed  which  is  harvested  near  Durango,  where  experi- 

ents   which   have    lasted    nearly  two    years  have  yielded 

ry  satisfactory  results.     The  "  coyol  "  grows  abundantly 

a  wild  state  in  the  tropical  regions  ;  it   is  a  shrub  or  kind 

palm,  which   produces  berries  containing  80  per  cent,  of 

!.  of  great  service  for  making  soap. 

iOAp  and  Caxdle  Trade  in  the  South  of  Europe. 

Chamber  of  Commerce  J.,  Feb.  1901,  37. 
All  manufacturers  of  soap  who  desire  to  disnose  of  their 
eductions   in  Turkey,  are  urgently   advised  "bv   Handels 
tarn    to    employ    only   olive    oil    which    is*    perfectly 


pure.  Soaps  which  contain  cotton  oil  or  earthnut  oil 
are  not  admitted  by  the  Turkish  customs  officials,  par- 
ticularly at  Salonica.  The  smallest  admixture  of  cotton 
oil  suffices  for  confiscating  a  shipment,  and  the  exporter 
interested  may  think  himself  lucky  if  he  succeeds  in 
recovering  his  merchandise.  Some  exporters  assert  even 
that  they  had  met  with  such  difficulties  although  olive  oil 
only  had  been  employed  in  the  manufacture;  the  cause 
seems  to  have  been  that  the  olive  oil  had  been  conveyed  in 
casks  which  had  previously  contained  cotton  oil.  The 
Bulgarian  market  shuts  itself  oil  more  anil  more  from  tbi- 
emplovment  of  foreign  candles  and  soaps.  The  German- 
Consul  at  Varna  reports  that  the  tallow  and  wax  candles 
used  there  are  mostly  of  native  manufacture,  only  stearine 
candles  being  imported  from  Belgium  and  the  Netherlands. 
The  importation  of  ready-made  soaps  is  continuously 
decreasing,  as  three  Varna  soap  factories  almost  completely 
cover  the  requirements.  France,  Turkey,  Germany,  and 
Greece  supply  the  raw  material.  Greek  soap,  which 
formerly  was  in  great  demand,  no  longer  meets  with  buyers 
on  account  of  its  high  price.  From  a  French  consular 
report  it  appears  that  at  Leghorn  English  soap  controls  the 
market,  owing  to  the  abundant  advertisements  which  the 
English  manufacturers  publish.  In  the  South  of  Europe 
there  are  seven  soap  factories.  In  1898  the  quantity 
exported  was  6,563.112  kilos.,  and  in  1899,  6,847,307  kilos. 
Medicinal  soaps  are  imported  from  Germany,  and  meet  a 
satisfactory  sale  at  firm  prices. 

XIII.  A.— PIGMENTS,   PAINTS,  Etc. 

Paints  and  Colours  in  Mexico. 

Foreign  Office  Annual  Series,  No.  2546,  Jan.  1901. 

Paints  and  colours  are  articles  that  with  a  little  careful 
management  could  easily  be  introduced.  The  greater 
quantity  of  paints  and  colours  are  imported  from  Germanv 
and  are  nearly  all  made  from  aniline  dyes ;  and  varnishes 
are  principally  of  American  manufacture.  Up  to  the  present 
this  branch  of  trade  has  received  very  little  attention  from 
the  British  manufacturer,  and  though  one  or  two  feeble 
attempts  have  been  made  to  introduce  them  no  foothold  has 
been  acquired,  owing  to  the  lack  of  experience  required  to 
conform  to  certain  local  customs  and  methods  of  business 
in  this  market. 

X  V.— MANURES. 

PHOsrnATE  Industry  in  Christmas  Island. 

The  Straits  Budget  of  22nd  December  last,  in  an  article 
on  Christmas  Island,  says  that  an  interesting  feature  in  the 
development  of  that  place  is  the  vast  extent  of  the  phosphate 
deposits  already  discovered,  and  the  extension  which  the 
existence  of  these  deposits  may  make  to  the  trade  of 
Singapore.  The  business  of  working  the  deposits  and 
exporting  the  phosphates  really  commenced  in  Januarv, 
1900,  and,  since  then,  over  30,000  tons  of  it  have  been 
exported  to  England,  Germany,  Japan,  and  Australia. 
The  profit  on  this  has  been  over  1/.  a  ton,  and  this  rate  of. 
profit  will  increase  as  the  island  is  further  developed  and 
more  labour-saving  devices  can  be  utilised  in  the  work  of 
quarrying,  loading,  &c.  With  the  projected  improvements 
it  is  believed  that  the  output  will  soon  be  increased  to  at 
least  100,000  tons  per  annum — producing  a  profit  of  con- 
siderably over  100,000/.  The  demand  for  phosphates  is  in 
excess  of  the  supply,  and  it  is  a  demand  that  is  yearly 
increasing.  In  the  present  clearing  of  only  20  acres,. 
42  prospect  holes  have  been  sunk  through  the  phos- 
phate bed,  and  these  show  over  620,000  tons  of  the  product 
in  sight  and  immediately  available.  It  is  also  stated  that 
there  are  over  50  adjacent  areas  known  to  be  as  rich  if  not 
richer.  Large  beds  of  phosphate  of  aluminia  have  also 
been  discovered,  and  under  modern  scientific  treatment 
this  latter  product  may  yet  prove  even  more  valuable  than 
the  phosphate  of  lime. 

The  phosphates  produced  are  now  all  exported  in  the 
natural  state  as  they  come  from  the  ground  ;  but  as  the 
scheme  advances,  the  syndicate  recently  formed  to  develop 
the  island  will  erect  its  own  plant  for  milling  the  raw  stuff, 
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and  trcaiin  o  transform  the  phosphates  into  super- 

phos]  i   are  the  staple  form  in   which  phosphates 

art  used  U  a  fertilising  agent.  The  works  for  this  purpose 
will  very  possibly,  for  convenience  of  trade,    he  erected  in 

3 

Phosph  ltbs  in  Rdssi  v. 
ign  Ojth;  Annual  Series,  No.  2548,  Jan.  190L 

Thomas    Fho*rhate.— In    1901   Thomas    phosphate   will 

be  manufactured  in  Russia.    Slag  will  be  taken  at  first  from 

Lertch  Metallurgical  Iron  Works.     The  port  of  delivery 

-outh    and    Central     Russia    will    be    .Mariupol.       The 

.iu   Thomas    slag  will    contain   al  r    cent,  of 

sphoric  acid,  instead  of  the  17  or  IS  per  cent.,  which  is 

usually  found. 

Super- Phosphates. —  In  competition  with  the  Thomas 
phosphati  <\'*T~ 

phcsphate  works  at  Schmerinka,  utilising  the  deposits  of 
phosphorites  found  in  the  neighbourhood.  The  sulphuric 
acid,  however,  cannot  be  obtained  from  nearer  than  Poland. 

MX— PAPER,  PASTEBOARD,  Etc. 

PvrEit  Imports  of  Mexico. 

Foreign  Office  Annual  Series.  No.  2546,  Jan.  1901. 

There  is  an  increase  in  the  value  of  the  imports  of  paper 

during  the  year  1899.     The  figures  are  407.056/.,  as  agaiDSt 

306,234/.  in  1898. 

The  articles  in  which  this  increase  is  most  noticeable  are 
cigarette  paper,  unsized  paper,  wrapping  and  writing  papers, 
and  wall  paper. 

The  value  of  cigarette  paper,  which  is  classified  under  a 
separate  heading  in  the  ( tustoms  tariff,  imported  almost 
entirely  from  Spain,  was  85,619/.,  or  29,000/.  over  what  it 
represented  in  lS'JS,  thereby  demonstrating  that  the  demand 
by  the  tobacco  factories  was  larger  than  the  year  before. 

The  value  of  unsized  paper  for  printing  purposes  was 
11,000/.  in  excess  of  what  it  was  in  1898. 

Wrapping  paper  also  shows  an  increase  of  nearly  10,000/. 
over  1898. 

Writing  paper,  which  includes  all  kinds,  whether  in 
packets  or  in  fine  cases  of  stationery,  shows  an  increase  in 
value  of  over  7,000/. 

Wall  papers  also  show  an  increase  in  value,  namely 
15,913/.  against  11,264/.  in  189S.  This  increase  is  due  to 
the  larger  demand  for  this  article  occasioned  by  the  number 
of  new  buildings  being  erected  in  the  various  towns  through- 
out the  country,  as  well  as  in  the  City  of  Mexico. 

The  countries  that  supply  this  article  in  largest  quantities 
are  France  and  Germany.  The  United  Kingdom  and  the 
United  States  do  not  supply  as  much,  owing  to  the 
difference  in  width  and  length  of  the  rolls.  The  workmen 
here,  being  accustomed  to  make  their  calculation  on 
French-maide  papers,  find  it  difficult  to  fall  into  the  way  of 
calculating  on  papers  made  in  the  United  Kingdom  or  the 
United  States,  though  the  manufacturers  of  the  latter 
country  are  now  making  their  paper  of  the  same  size  as  the 
French  or  German  make. 

In  this  article  Rritish  manufacturers  might  have  a  very 
fair  opening,  if  they  would  look  into  the  matter,  though,  of 
course,  they  would  have  to  compete  with  the  very  low  prices 
at  which  the  French  papers  are  sold.  The  duties  leviable 
on  wall  papers  are  as  follows ; — 


Description. 


Ordinary  wall  paper  without  gilding,  &<-..  Per  legal  kilo. 

(not  gross  weight) 
Finer  paper  with  gilding  or  velvet Per  legal  kilo. 

tH                        nbination 
Lincrusta  Walton  is  considered  as  the  finer 
quality  of  paper,  and  pays 


I  he  value  of  wood  pulp  imported  ir'o  Mexico  in  the  vear 
1899  amounted  to  11,413/.,  a<  again-    11,661/.  in  1898." 


Paper;    Hints  to  Expouteks  op . 

U.S.  Cons.  Rep.,  Feb.  1901,  256. 

According  to  a  French  report,  Austria  is  crushing  Fren. 
competition  iu  Egypt  in  the  sale  of  cigarette  paper,  both  < 
account  of  quality  and  price.      In  writing  and  printing  pap< 
also,   Austria  commands  the   Egyptian   market,   Ital 
Great  Britain  alone  competing  to  some  extent. 

From  Durban,  Natal,  comes   a   llelgian  report,  accordii 
to  which  cardboard  i-  an  import  article  of  some  imp 
The  demand  is  only  for  first   quality  cardboard   thai  n 
bend  easily  without  breaking.     Speei.il  care  must  bed 
to   the  packing  of  cardboard.      It   must   be  packed  betwei 
wooden  boards,  wider  and  longer  than    the  cardboat 
in  order  to  protect  the  edges.     Belgian  cardboard  frequent 
arrives   greatly   damaged.     Imported   cardboard   is 
used  by  bookbinders. 

Waterproof  cardboard  is  also  exported  to  Natal,  only 
the  following  dimensions,  however :  36  by  18  ins.  and  fro 
4  to  5  mm.  (0-1576  to  0'  197  in.)  thick. 

The  demand  for  printing  paper  seems  to  be  on  the  in 
but    only  in   the  better,   well-glazed   grades.     Scotch 
German  makes  are  given  the  preference. 

XX. -FIXE  CHEMICALS,  Etc. 

Dity-Fkee  Alcohol  in  the  United  States. 

Chem.  and  Druggist,  Feb.  2,  1901. 

A  Bill  to  amend  the  revenue  laws  so  as  to  provide  for 
rebate  of  the  internal  revenue-tax  on  domestic  alcobol  us 
in  the  manufacture  of  exported  articles  has  been  introduc 
into  Congress.  The  object  of  this  Bill  is  to  extend 
manufacturers  using  domestic  alcohol  the  same  right  ti 
drawback  of  the  tax  paid  thereon  that  is  now  eni 
manufacturers  using  foreign  alcohol.  If  it  becom 
these  manufacturers  contend  that  it  will  greatly  fa 
the  export-trade  in  chemicals,  varnishes,  liavourio 
extracts,  perfumery,  pharmaceutical  preparations,  a 
other  articles  iu  which  alcohol  is  a  necessary  raw  materi 
A  memorial  stating  the  advantages  which  it  is  claim 
would  result  from  the  enactment  of  the  Bill  has  be 
prepared  and  signed  by  a  large  number  of  promitu 
manufacturers  in  New  York.  In  support  of  the  ainendm. 
it  is  urged,  among  other  things,  that  Great  Britain,  Germa 
and  France  give  their  manufacturers  tax-free  alcohol  for  tb 
export  trade,  the  result  of  this  policy  being  that  the  I'ni 
States  is  quite  unable  to  compete  with  these  countries, 
there  is  a  duty  of  2  ■  06  dols.  per  gallon  on  the  raw  mater 
The  memorialists,  in  conclusion,  express  surprise  that 
use  of  foreign  alcohol,  free  of  tax,  in  the  productior, 
articles  for  export  is  allowed,  while  the  domestic  article 
taxed.  They  also  urge  that  there  is  no  reason  for  ' 
discrimination  in  favour  of  foreign  alcohol,  and  that  i 
possible  for  a  manufacturer  to  buy  domestic  alcohol,  ex[ 
it,  re-import  it,  and  use  it  in  the  manufacture  of  articles 
export  free  of  any  tax  whatever. 

Indian  Hemp. 
CAem.  and  Druggist,  Feb.  9,  1901. 

The  Government  of  India  intend  to    amend  the 
Bombay  Abkari  Act   (1878)   by  another  Bill,  to  1 
the  Abkari  Act  Amendment  Bill.     The  general  inti 
the  measure  is  to  secure  as  far  as  possible  complete  con  I 
over  the  production  and  sale  of  hemp  drugs,  and  to  tax  tl 
by  the  imposition  of  direct  quantitative  duties.  Soni' 
more  important  points  of  the  Bill  are  as  follows 
is  sought  to   prohibit  absolutely,  or  except  under  lice  ■ 
the  cultivation  of  the  hemp  plant  and  the  proda 
hemp  drugs.     It  is  also  proposed  to  establish   boud> 
other  warehouses   for   the   storage   of  intoxicating  dr  •, 
postponing  until  such  time  as  niay  be  Sxed  the  levy 
duty  (if  any)  payable  on  them  when  so  stored.     P 
is  further  made  for  the   framing  of  rules  by  Governmi 
regulate  the  time  and  place  of   payment  of  duty. 
person  taking  out  a  licence  to  cultivate  hemp  shall,  it  ci 
upon,  give  such  security  for  the  observance  of  thecoi 
of  his  licence  as  the  collector  may  require. 
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Tea-svvkp.pinc.s   ami  I'm  i  i 
Chem.  and  Druggist,  Feb.  9,  1901. 

By  a  recent  decision  of  the  United  States  Tn  isurj 
incut  tea-sweepings  (for  the  manufacture  of  caffeine  ), 
when  mixed  with  asafcetida,  can  now  be  imported  dutyfree, 
For  a  long  time  the  Treasury  Department  declined  to 
permit  the  importation  of  tea-sweepings  under  any  classifi- 
cation, holding  that  the  Pure  Tea  Act  excluded  such 
merchandise,  even  though  not  designed  for  consumption  as 
tea.  Finally,  a  concession  was  made  to  the  importers  upon 
condition  that  sufficient  asafcetida  should  be  mixed  with  the 
sweepings.  The  question  then  arose  as  to  whether  such  a 
mature  could  he  imported  as  a  crude  drug.  The  Courts 
ow  upheld  that  it  can,  and  refunds  to  a  considerable 
amount  will  be  made. 

Ai  stralian  Products:    Eucalyptus,  Dyes,  Camphor, 
Kesix,  Tan,  (ii  m.  &c. 

if.  T.  Baker.     Comm.  Intelligence,  Feb.  1G,  1901,  9. 

Australia  offers  a  vast  and  inexhaustible  field  for  those 
experienced  in  the  industrial  utilisation   of  vegetable  pro- 

Although  the  practical  value  of  economical  botany 
remains  imperfectly  understood  throughout  the  Common- 
wealth, there  are  not  wanting  indications  of  its  approaching 
recognition  as  a  new  aud  valuable  source  of  national  wealth. 
Recently,  in  New  South  Wales,  Mr.  E.  T.  Baker,  P.L.S., 
curator  and  economical  botanist  of  the  Sydney  Techno- 
logical Museum,  appeared  as  a  witness  before  a  Royal 
Commission  appointed   to   inquire  into   the  condition  of  the 

lands  of  the  State.  In  the  course  of  his  exauiina- 
:ion  bo  produced  samples  of  eucalyptus  oil  in  various 

1  from  trees  in  the  ea-tern  portions  of  New  South 
Wales,  and  slated  that  the  colony  now  produced  eucalyptus 
}il  of  the  highest  quality,  fully  equal  to  the  best  in  the 
market.  He  said  that  a  vast  amount  of  research  had  lately 
been  made  in  connection  with  the  flora  of  that  part  of  the 
parent  State,  with  very  valuable  results.  For  instance, 
myrticolorin,  a  new  dyeing  material,  had  been  obtained 
from  the  haves  of  the  red  stringy  bark,  in  addition  to  the 
valuable  oil  extracted  from  the  same  source.  This  dye, 
which  was  not  yet  on  the  market,  gave  a  lighter  and  better 
jolour  than  the  American  quercitrin,  which  was  obtained 
from  the  bark  of  an  American  oak.  The  New  South  Wales 
Article  was  thus  a  by-product  which  would  prove  of  great 
commercial  importance.  Mr.  Baker  produced  several  cloth 
samples  showing  the  qualities  of  the  myrticolorin  dye.  A 
juantity  had  been  sent  home  to  the  leading  manufacturers 
in  England  and  Germany.  The  manufacturers  in  England 
were  delighted  with  the  results,  and  sent  back  several 
specimens  of  cloth,  which  he  submitted  to  the  Com- 
mission. Out  of  trees  and  shrubs  in  the  eastern  portion  of 
the  State  he  had,  with  the  assistance  of  his  staff,  extracted 
camphor,  perfumes  (such  as  otto  of  roses,  ionone,  and 
cinnamon),  dyes,  and  peppermint,  and  cajuput — oils  which 
ought  now  to  be  pushed  on  the  market.  The  camphor,  in 
fact,  was  identical  with  the  camphor  of  commerce,  and  was 
taken  from  the  tree  known  as  einnamomum  oliveri.  New 
South  Wales  could  also  compete  against  India  and  Bul- 
garia with  its  geraniol  extract  for  the  reason  that  it 
combined  several  products,  such  as  perfumes,  which  in  the 
countries  mentioned  had  to  be  manufactured  separately. 
The  very  fact  that  the  Buddah  tree,  so.common  as  a  para- 
sitic growth  in  the  western  portion  of  the  State,  spluttered 
and  showed  resinous  qualities  when  burned,  went  to  prove 
that  it  held  a  marketable  commodity  which  might  prove  of 
great  commercial  value,  and  there  were  other  trees  out  west 
of  which  the  same  might  be  said.  So  far  as  the  eucalyptus 
tree  was  concerned  the  nature  of  the  soil  in  which  it  grew 
made  no  difference  ;  it  would  yield  the  same  results  in  oils 
and  dye  no  matter  where  grown.  Mr.  Baker's  evidence 
went  to  show  that  the  vegetable  products  of  the  western, 
«  dry  country,  in  New  South  Wales,  possessed  an 
■conomical  value  not  inferior  to  those  of  the  eastern  or 
coastal  districts.  It  maybe  mentioned  that  there  are  in  the 
west,  as  in  the  east,  many  millions  of  eucalyptus  trees  of 
rarious  kinds,  the  trees  and  shrubs  from  which  oils,  resins, 
lyes,  tans,  and  other  products  can  be  obtained  being  several 


hundred  in  number.  Yellow  dyes  are  furnished  by  thefever 
bark,  cedar,  cockspur  vine,  light  yellow  wood,  mallotua  dis- 
color, crab-tree,  and  turmeric  tree;  red  dyes  by  scrub,  or 
brush  bloodwood,  red  cedar,  hloodwood,  mallotus  philli- 
pensis.  and  mangrove  ;  brown  from  the  hi  igalow,  Queensland 
cascarilla,  fustic,  bitter  bark,  pipturus  argenteus,  and  satin 
wood;  purple  from  hymenanfhera  dentata;  sap  green  from 
the  musk  tree;  and  black  from  messmate,  or  stringy  hark. 
Many  other  vegetable  dyes  might  bo  mentioned.  Essential 
oils  are  obtained  from  the  native  sassafras,  ridge  myrtle,  tea 
tree,  native  peppermint,  Queensland  sassafras,  native  laurel, 
dogwood,  sandfly  bush,  and  all  the  varieties  of  eucalyptus. 
The  resin-producing  trees  include  the  Moreton  Bay  pine, 
sassafras,  pinkwood,  Port  Jackson  fig,  various  kinds  of  pine, 
silky  oak,  beefwood,  sandal  wood,  turpentine  tree,  grass 
tree,  and  cheesewood.  The  tan,  gum,  and  kino  producing 
trees  and  shrubs  are  also  exceedingly  numerous,  but  remain 
comparatively  unutilised. 

Export    op    Tartaric    Material    from    the    Italian 
Continent  from  Oct.  1,  1899,  to  Sept.  30,  1900. 

Foreign  Office  Annual  Series,  No.  2550,  Feb.  1901. 


Articles.                     To— 

Quantity. 

Total. 

Quantity. 

Value. 

1.  Half-  refined     TJ.S.A 

tartar.                U.K 

France 

Other  countries 

Tons. 

n 

315 

3861 
115 

304 

Tons. 

1,218 
3,077 

1,999 
3,045 

£ 

2,855 
6,510 

2.  Yinaccia  argols    U.S. A 

1  U.K 

Other  countries 

965 

1,380 

722 

1,395 

60 

170 

374 

I'.K 

Other  countries 

3,360 
1,596 

1.  Wine  lees....  i  U.S.  A 

U.K 

Germany 

Other  countries 

2  to 

980 

190 

80 

1,555 

9,339 

14,321 

BOARD   OF  TRADE   RETURNS. 
Summary  op  Imports. 


Articles. 

Month  ending  31st  Jan. 

1900. 

1901. 

£ 

2,859.322 

552,230 

1,060.964 

4,196,534 

£ 

Oils 

972,891 

Raw   materials  for  non-textile  in- 
dustries. 

Total  value  of  all  imports  .... 

4,073,790 

44,655,914 

45,987,516 

Summary  op 

Exports. 

Articles. 

Month  ending  31st  Jan. 

1900. 

1901. 

Metais  (other  than  machinery) .... 

£ 

3,726,69* 

782,7i',3 
2,917,826 

£ 

3,622,533 

852,450 

3,092,136 

Total  value  of  all  exports. . . . 

23,583.682 

21,753,531 
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Import*  of  I&mbij  umoi  S    \kticles  fob  Month 
»  saate  3isr  .1  uro  utr. 


Quant 

Value. 

Article*. 

1900. 

1901. 

1900. 

1901. 

£ 

£ 

China  and  earth-    Cwt. 

sou 

23,093 

9.157 

B.08S 

69,474 

18,009 
62488 

enware. 

132,474 
17502 

104369 
66,195 
17*19 

143J.10 

4-1.232 

28,480 
16.660 

s:.9.-,\ 

117,498 

71.698 
55.799 
a:..'  09 
43307 
108,427 

882,732 

269.320 
119,661 

88,095 

Glass:— 

Plate 

Flint 

27.17c! 
is. 171 
85,007 

Glue.  siz-.  gelatin       „ 
Leather,  unmanu- 
factured. 

Oil  seed  cake Tons 

Paints  and  pig-  Valui'  £ 

57,004 
14,619 

36.148 
788,442 

24-1.603 
89,885 

Paper,  pasteboard    Cwt. 
Scientific  iustru-  Value  t 

47  1,768 

457,173 

316.2S2 
45,216 

332,0:2 

87300 

Soap     and     soap    Cwt. 

powder. 
Zinc       manufac-       „ 

12,40:, 

81388 
26,781 

17300 
62,702 

19,019 
32.079 

tures. 

Imposts  of  Metals  fob  Month  ending  31st  January. 


Quantities. 

Value. 

Articles. 

1900. 

1901. 

1900. 

1901. 

Copper : — 

Regulus 

Lead,  pie  and  sheet 

1 
Tons  • 

I>. 

i!':-  £ 

Cwt. 
Tons 

15,106 
7384 
7.356 

20,(182 

72.9s0 
40,388 

61,689 
6,048 

7,409 

7,680 

4.793 

18,198 

70,822 

123300 

72321 

3,743 

£ 

117.170 
284,484 
.-,41.S:>7 
337.415 
115,004 
4,667 
103.146 
352,451 
128,176 

£ 

106,238 
296.340 
312,914 
3113,116 
120,318 

61,509 
102,622 
479.598 

70.365 

Imports  op  Raw  Material  for  Xon-Textilk 
Industries  FOB  Month  ending  31st  January. 


Articles. 

Quantities. 

Value. 

1900. 

H01. 

1900. 

1901. 

Bark,  Peruvian  . .    Cwt. 

Gum  :— 

3.581 
40,473          61,963 

6.593 
12.9W           14384 
9,067           7,902 

59.239          30,419 

68,122          49389 

1,444                810 

6,436              376 

9,083            5.136 
118,724       114381 

1,680           1387 
17,793         22,262 

10313 
200396 
1»3316        1 18392 

1,750,151     1,414,122 

19300           <:"s7 
86399 

£ 

7,663 

522,1111 

12,011 
43,729 

120,305 

159.816 
143,510 
65318 

25,547 
42,428 

137, 0*3 
12362 
70,480 

179,184 
93398 

249318 

167,187 
172366 
148,913 

53,619 

£ 

9,493 

580,787 

12,076 

Gutta-percha  ....        „ 
Hides,  raw:— 

Manure: — 

47,756 
131,618 

79,831 
114329 
33,077 

2,605 

21395 

166,855 

11,913 
92,498 

Tallow  and  stearin       „ 

Skins:— 

Nitrate  of  soda...    Xoni 
Phosphate  of  lime       „ 

226,207 

34348 

145,966 

137,584 

1352 

55.453 

66,750 

Imports  op  Oils  for  Month  ending  31st  Januabt. 


Articles. 

Quantities. 

Value. 

1900. 

1901. 

1900. 

1801. 

£ 
44.022            86.115           59,182 
2.455                  B87          86,456 

£ 

S9.765            73,346        100,200 

20.624.198      19.405.194        457321        339,544 
8,884,416        3.293.856         119,258 
3,238              4.2.1.1          72.641 

Pet-roleum : — 
Illuminating.,  Gall. 
Lubricating 

752 
45.592 

668 

28,746 

13,137 
S  1.613 

Imports  of   Chemicals  and  Dyestuffs  for  Month 
ending  3  1st  January. 


Articles. 


Alkali Cwt. 

Bleaching  matters 

Borax 

Brimstone 

Nitrate  of  potash . . 

Chemicals, other  Value  £ 

Cutch  and  ganibier.  Tons 

Dyes  :— 

Alizarin Value£ 

Aniline  and  other     „ 

Indigo Cwt. 

Bark 

Valonia Tons 


Quantities. 

Value. 

1900. 

1801. 

1900. 

1991. 

£ 

£ 

]    19,070 

f 
1 

19.020 
20.825 

}    12,270 

f     8.176 

45,080 

60334 

21.260 

18,584 

51,470 

111,367 

32392 

23,160 

26,845 

.. 

12H.74S 

2,035 

2,301 

37.732 

46359 

#> 

■• 

17.331 

40.624 

88,16.1 

7,657 

2,702 

111.105 

24.376 

28,566 

8,703 

io.9  16 

2,737 

1,641 

31,547 

17300 

Exports  of  Metals  (other  than  Machinery) 
for  Month  ending  31st  January. 


Articles. 


Quantities. 


1900. 


Brass Cwt. 

Copper 

Lead Tons 

Plated  wares...  Value  £ 
Telegraph  wires         „ 

Tin Cwt. 

Zinc „ 


10.814 

86,882 

1,975 


10,355 
11,1 181 1 


1801. 


9.757 
53,111 
2,493 


8.732 
15,006 


Value. 


1900. 


1901. 


£ 

64.806 
318.903 
37,729 
37399 
61.063 
111,260 
13,627 


£ 

5J367 

40,11! 
55.72s 


Exports  of  Miscellaneous  Articles  for  Montii 
ending  31st  January. 


Articles. 


Quantities. 


1900. 


1901. 


Value. 


1900. 


Gunpowder Lb. 

Candles , 

Caoutchouc Value£ 

Cement Tons 

Products  of  coal  .Value  £ 

Earthenware 

Stoneware „ 

Glass:— 

Plate Sq.  Ft. 

Flint Cwt. 

Bottles 

Other  kinds  ...        „ 
Leather : — 

Unwrought ....        „ 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth Sq.Yds. 

Painters'  materials  Val.  £ 

Paper Cwt. 

Rags Tons 

Soap Cwt. 


Lbs. 

696,900 

1.953,600 

29.390 


Cwt. 
4.762 
2,770,200 

22314 


1901. 


168,936  6.881 

6,726  10,173 

62.297  85,879 

19,411  18387 


11,760 


12,707 


3,7:«l  3,077 

2,330,600     2,161,000 

78.999  i       92318 

7,(185  5,678 

£0,439  1       90,853 


£ 

11.943 

32.151 

124,011 

54,871  I 
1 17323 
131350 

11,698 

8,480  I 
17,1162 
29397 
18,578  j 

115.644  I 

1083*1 
148362 
116312 

39.272 
79370 


£ 
78.10 

49,21: 
8633: 

)  60,00 
14»,*1 
12.7- 

,..., 

21,06 

42.18 

123,15. 

lit.:,',) 

LI 

148,11 
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I  M-.'KTS  OP  Drugs  and  Chkmicals  fou  Month 

ENDING    31ST  JaNUAKT. 


Articles. 


Quantities. 


1900.  1801. 


Value. 


1900. 


\lkall Cwt. 

Itliwchinic  materials    ., 

tminuros  Tons 
Oopper  sulphate  ..      „ 

Value  £ 

mpounda : — 

Uh Cwt. 



uate 

Ciratals 

Sulphate 

(ithersoris 


354,430 

107,143 

3t,4Sl 

:WG7 


135,680 

k  2841 1 

7,059 


:i.'J.7l!2 
28,704 

221.001 
87,580 

103,444 


122,383 
104,490 
27.086 
13.4.12 

.■iu.:;r. 
2,445 


1601. 


B 

41.101 
226.219 
16B.908 
U3,680 

20.246 
H-..IS3 
S>,»80 
2,221 
2,738 
1,728 


i¥lonti)I»  $at«tt  Itsft. 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in 
vhich  acceptances  of  the  Complete  Specifications  are  advertised, 
'omplete  Specifications  thus  advertised  as  accepted  are  open  to 
nspection  at  the  Patent  Office  immediately,  and  to  opposition 
*  ithiu  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 

Applications. 

D83.  O.  Rippich.  Improved  apparatus  for  decanting 
ort  and  other  liquids.     Jan.  15. 

1133.  J.  McNeil.  Improvements  in  evaporating  appa- 
mu-.     Complete  Specification.    Jan.  17. 

1145.  E.  Lambert.  Improvements  relating  to  drying 
qpparatos,     Jan.  17. 

1153.  A  J.  limit.— From  A.  Roller,  Maschinenfabrik, 
Jermany,  and  A.  Schiff,  Russia.  Improvements  in  and 
relating  to  drying  apparatus.  Complete  Specification. 
[an.  IT. 

1393.  G.  C.  Marks.— From  A.  Hannetelle-Chapius, 
France.  Improved  concentratng  apparatus,  applicable  to 
icids,  saline  solutions,  and  in  general  to  other  liquids 
apable  of  concentration.     Jan.  21. 

1556.  S.  Puplett.  Improvements  in  freezing  and  refri- 
eiating  apparatus.     Jan.  23. 

1999.  C.  Spiegel.  Improvements  in  furnaces  burning 
aphtha  residue.     Jan.  29. 

2109.  H.  liuelle  and  E.  Montague.  Improvements  in 
ind  connected  with  smoke-consuming  apparatus  for  furnaces 
nid  the  like.     Jan.  30. 

2353.  II.  Keck  and  A.  Borsu.  Improvements  in  centri- 
fugal separators.     Feb.  4. 

It.  Seheuffgeu.  Apparatus  for  preventing  explo- 
sions in  vessels  containing  explosive  fluids.  Complete 
Specification.    Feb.  4. 

2888.  F.  Kafferle.  Improvements  in  or  relating  to 
treasure- reducing  apparatus.  Complete  Specification. 
Feb.  4. 

24»7.  11.  S.Hatfield.  Improvements  in  gas  thermometers 
uid  pyrometers.     Feb.  5. 

"2-JS4.  C.    W.    Vollmann.      Improvements    in    freezing 
lpparatus.     Complete  Specification.     Feb.  5. 
2550.  R.  Walker.     See  Class  IX. 
2613.  R.  Snowdon.     Improvements  in  kilns.     Feb.  7. 

11.  C.  Anstev.  Improvements  in  evaporators. 
?eb.  8. 

2819.  G.  Cope.  Improved  apparatus  for  mixing  and 
gating  paints,  oils,  and  the  like.     Feb.  9. 


2892.  11.  Hildebrand.  Improvements  in  heating  or 
cooling  vessels  for  liquids  or  gases.  Complete  Specifica- 
tion.    Feb.  11. 

2922.  G.King.  Improvements  in  means  for  closing  the 
mouths  of  retorts.     Feb.  11. 

2975.  J.  Dewhurst.  Improvements  in  means  or  appa- 
ratus for  use  in  filtering  and  conducting  liquids.      Feb.  12. 

2976.  R.  Price  and  J.  Kershaw.  A  new  anti-incrusta- 
tion preparation.     Feb.  12. 

:i  1 73.  E.  S.  Hermes.  Improvements  in  bag  filters  for 
clarifying  beer,  wines,  spirits,  perfumes,  water,  and  other 
liquids.     Feb.  14. 

3200.  A.  Wilson.— From  E.  M.  Sbhne,  Germany.  Im- 
provements in  centrifugal  apparatus.     Feb.  14. 

3266.  J.  H.  Brearlev.  Improvements  in  generator  or 
regenerative  furnaces  or  kilns.     F'eb.  15. 

Complete  Specifications  Accepted.* 

1899. 

25,229.  J.  J.  Meldrum,  T.  F.  Meldrum,  and  J.  W.  Mel- 
druin.  Supplying  air  to  furnaces,  and  steam-jet  blowing  or 
forcing  apparatus  therefor,  and  other  purposes.     Jan.  30. 

1900. 

996.  W.  P.  Thompson.— From  L.  T.  Wright,  I'nited 
States.     Rotary  stirrers  for  roasting  furnaces.     Jan.  23. 

1S28.  F.  W.  Lefelmanu.  Acid-proof  vessels  and  other 
articles.     Jan.  30. 

2663.  W.  P.  Gibbons  and  G.  B.  A.  Gibbons.  Construc- 
tion of  regenerative  aad  other  furnaces,  and  muffles  and 
bricks  therefor.     Feb.  13. 

4721.  J.  V.  Musgrave.     Humidifying  apparatus.    Jan.  9. 

5992.  A.  Smith.  Manufacture  and  construction  of  filter- 
ing material  and  filters.     l"eb.  6. 

6072.  H.  Reck  and  A.  Borsu.  Centrifugal  separators. 
Feb.  6. 

12,449.  W.  R.  Jennison.     Liquid  coolers.     Jan.  23. 

13,749.  S.  G.  Mabouleix.  Apparatus  for  heating  and 
cooling  fluids,  and  for  sterilising  or  pasteurising  liquids. 
Feb.  20. 

14,935.  W.  M.  Barnes.     Drying  apparatus.     Jan.  23. 

1G,152.  C.  M.  Bump.     Furnaces.     Jan.  23. 

16,974.  P.  Xaef.  Process  and  apparatus  for  crystallising 
and  freezing.     Jan.  30. 

17,700.  WT.  L.  Jackson.     Kilns.     Jan.  30. 

18,352.  U.  A.  Desrumaux.  Apparatus  for  filtering,  puri- 
fying, or  similarly  treating  liquids,     Feb.  6. 

19,126.  J.  E.  Carroll.     Method  of  distillation.     Jan.  23. 

19,340.  L.  Bechaux.  Liquid  fermentation  apparatus. 
Jan.  30. 

21,914.  A.  J.  Boult. — From  C.  Hromadnik,  Germany. 
Apparatus  for  use  in  treating  liquids  or  materials  in  liquids. 
Jan.  30. 

22,490.  S.  T.  Bleyer.     Furnaces.     Feb.  6. 

22,581.  H.  Desrumaux.  Apparatus  for  filtering  liquids 
Feb.  6. 

23,244.  L.    Kaufmann. 
crystallisation.     Feb.  6. 

23,608.  J.  E.  Bousfield.— From  The  Snowflake  Refrige- 
rator Company,  Ltd.,  South  Australia.  Refrigerators. 
Feb.  20. 

II.— FUEL,  GAS,  and  LIGHT. 

Applications. 
906.    H.    Sefton- Jones.— From   C.   Fader,    Republic    of 
Argentina.     Improved    automatic   gas-lighting  apparatus, 
operated  by  gas  pressure.     Jan.  14. 


Process    for    effecting    rapid 


ir: 
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019.  T.  E.  I've.  Improvements  in  apparatus  for  the 
production  of  acetylen  .14. 

993.  F.  W.  C.  Sohniewiod.     Impi  •    relating  to 

ke  ovens.    Complete  Specification.    Jan.  15. 

10IS.  J.   Lewis.      Improved    mi  i  Heeling   the 

ignition  of  incandescent  gas  lights  or  gas  jots.     Jan.  15. 

-    .'.    ".    S      drake.    An  improvement   in  incandes- 
gas  burners.     Complel     S]        ication.     .Ian.  16. 

1173.  J.  II.  Hartridge.  Improved  methods  and  means 
for  carburetting  air  and  enriching  gas  for  illumination, 
heatmg,  and  power  purposes  ;  partly  applicable  for  purify- 
ing hydrocarbons.     Jan.  18. 

1283.  11  Martin.  Improvements  relating  to  apparatus 
for  automatically  generating  acetylene  gas.  Complete 
Specification.    Jan.  l."i. 

1482.  O.  Imray.— From  W.  J.  Donaldson.  \V.  A.  Mcars, 
and  G.  S.  F.merick,  United  States.  Improvements  in 
apparatus  for  burning  pulverised  fuel.  Complete  Specifica- 
tion.    Jan.  22. 

J.    W.    Ward.     Improvements   in   or   relating   to 
burners  for  incandescent  gas  lighting.     .Tan.  23. 

1683.  Thorn  and  Hoddlc  Acetylene  Company,  Ltd.,  and 
C.  Hoddle.  Apparatus  for  generating  acetylene  gas. 
Jan.  24. 

1703.  F.  M.  Bennett  and  J.  t  I.  Fowler,  jnn.  Improve- 
ments in  appliances  for  producing  perfect  combustion  of 
gas.     Complete  Specification.     Jan.  24. 

1756.  A.  McLean.  Improvements  in  the  mode  of  and 
apparatus  for  treating  peat.     Jan.  25. 

1789.  II.  Aitfcen.  Improvements  in  means  for  the 
utilisation  of  naphthalene  for  illuminating  and  heating 
purposes.     Jan.  25. 

1823.  C.  Gluth.  Improvements  in  and  relating  to  sup- 
ports for  incandescent  mantles  for  illumination  purposes. 
Jan.  26. 

1918.  A.  Laughlin.  Improvements  in  and  relating  togas 
producers.     Complete  Specification. 

1977.  E.  W.  Lancaster.  Improvements  in  acetylene 
generators.     Jan.  29. 

2005.  W.  P.  Thompson. — From  A.  Wasmutb,  (lermany. 
An  improved  process  for  strengthening  incandescent^bodies 
for  gas  lighting.     Complete  Specification.     Jan.  29. 

2020.  E.  Gobbc.  Improvements  in  and  apparatus  for 
the  utilisation  of  the  heat  of  coke  removed  from  retorts  »r 
ovens.     Jan.  29. 

2101.  P.  GrOetschke.  Improvements  in  incandescing 
media  or  incandescence  materials  for  gas  lighting.     Jan.  30. 

2221.  J.  H.  Green  and  W.  II.  Green.  Acetylene 
generator  and  bidder,  by  carbide  to  water  principle,  for  one 
or  any  number  of  lights.     Feb.  1. 

2225.  W.  J.  Crossley  and  J.  Atkinson.  Improvements 
in  heat  interchanger  for  use  in  connection  with  gas  pro- 
ducers.    Feb.  1. 

W.  Lowen.— From  F.  W.  and  Dr.  C.  Killing, 
liermany.  An  improvement  in  the  construction  or  manu- 
facture of  burners  used  for  incandescent  gas  lighting. 
Feb.  1. 

2469.  O.  Imray. — From  J.  R.  McLean,  United  States. 
Process  ami  apparatus  for  enriching  coal-gas.  Complete 
Specification.    Feb,  5. 

2509.  A.   Rudolph.      Improvements    in   air-carburetting 
apparatuses.     Complete  Specification.    Feb.  5. 
2533.  C.  H.  Guest.     Carburetters.     Feb.  6. 

2672.  W.  II.  Westwood,  E.  T.  Wright,  and  W.  W.  S. 
We^twood.  Improvements  in  apparatus  employed  in  the 
manufacture  of  coal  and  other  gases.     Feb.  7. 

2691.  Lawton's  Patents,  Ltd.,  and  A.  W.  Lawton.  A 
new  or  improved  method  of  and  means  for  dehydrating 
gases  or  gaseous  mixtures,  applicable  for  cooling  gases  or 
gaseous  mixtures,  or  for  other  analogous  purposes.     Feb.  7. 


2713.  li.  1'.  Pictet.  Improvements  in  and  in  apparatus 
for  the  industrial  production  of  liquid  air.     Feb.  8. 

2750.  J.  C.  II.  Kramers  and  J.  ti.  Aarts.  Improve- 
ments in  the  manufacture  of  water-gas  and  semi  water-gas, 

and  in  apparatus  therefor.     F'eb.  8. 

2766.  K.  Gossweiler.  Improved  acetylene  generator,  with 
automatic  supply  of  carbide.  Complete  Specification 
Feb.  8. 

2820.  A.  J.  Boult.— From  Chemisehe  Technische  Indus- 
trie Gesellscbuft  mit  beschriinkter  Haftung,  Germany, 
Improved  manufacture  of  automatic  ga<  igniters.     Feb.  9. 

2831.  G.  C.  Fowler,  M.  A.  Fowler,  E.  J.  Fowler,  trading 
as  Welcome  and  Co.     An  improved  fuel.     Feb.  9. 

2841.   A.  Mitchell.     Fuel,  improvements  on.     Feb.  9. 

2816.  J.  S.  Kemp- Welch.  Improvements  in  the  maou 
faoture  of  water-gas  and  producer-gas,  and  in  apparatus 
used  therefor.     Feb.  9, 

2859.  H.  II.  Kiuloch.  Improvements  in  apparatus  for 
and  method  of  preparing  and  moulding  peat  or  turf. 
Complete  Specification.     Feb.  9. 

2875.  G.  H.  Barber.  Improved  hydraulic  main  for  gas- 
works or  carbonising-plant.     Feb.  11. 

2912.  A.  Kahn  and  M.  Heherlein.  Improved  manufac- 
ture of  artificial  fuel.     Complete  Specification.     Feb.  11. 

29  14.  J.  J.  Hendler  and  E.  K.  Reeves.  Improvements 
in  apparatus  for  generating  and  burning  acetylene  and 
other  gases.     Complete  Specification.     Feb.  11. 

3017.  J.  von  Romocki.  From  H.  Ascher,  Germany. 
Improvements  relating  to  incandescent  gas  burners. 
Feb.  12. 

3038.  W.  T.  Sugg.  Improvements  in  the  production  of 
surfaces  for  use  in  incandescent  gas  lighting.     Feb.  12. 

3099.  F.   L.    Barrett.      Improvements  in  machiu 
apparatus  for  charging    retorts  used  in  the   manufacture  of 
coal-gas.     Feb.  13. 

3215.  P.  Jensen. — From  G.  Heine,  Norway.  Method  of 
and  apparatus  for  treating  peat.  Complete  Specification. 
Feb.  14. 

3264.  J.  W.  Blakey.  Au  improved  anti-vibrating  gas 
and  air  burner.     Feb.  15. 

3296.  A.  J.  Boult. — From  Societe  Lumiere  Boale, 
Belgium.  Improvements  in  or  relating  to  burners  for. 
incandescent  gas  lighting.   Complete  Specification.   Feb.  15. 


Complete  Specifications  Accepted. 
1900. 

2709.  P.  Leroy.     Gas  generators.     Jan.  23. 

2888.  P.  Naef.     Method  and  apparatus  for  produci 
and  by-products.     Jan.  30. 

2888a.  P.  Naef.  Method  and  apparatus  for  producing  gl- 
and by-products.     F'eb.  6. 

28886.  P.  Naef.     Method  and   apparatus   for  pro 
gas  and  by-products.     Jan.  30. 

2888c.  P.  Naef.  Method  and  apparatus  for  producing  ga- 
and  by-products.     Jan.  30. 

2888a*.  P.  Naef.  Method  and  apparatus  for  producing  gas 
and  by-products.     Jan.  30. 

2888e.  P.  Naef.    Method  and  apparatus  for  produr 
and  by-products.     Jan.  30. 

2888/  P.  Naef.  Method  and  apparatus  for  producing  ga^ 
and  by-products.     Jan.  30. 

2917.  P.  Naef.  Method  and  apparatus  for  producing 
coke-gas  and  by-products  in  part  applicable  for  othct 
purposes.     Feb.  13. 

2917«.  P.  Naef.     Method  and  apparatus  for  proi 
coke-gas   and    by-products    in   part    applicable   for    otbci 
purposes.     Feb.  13. 
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29174.  P.  Naef.     Method  and  apparatus  for  produ  :ing 

:m<l   by  products   in    part    applicable   tor  other 
irpoMS.    Feb.  18. 
2917c,  P.  Naef.     Method  and  apparatus  for  producing 

itmI    i,\  products    in    part  applicable   for   other 
irposes.     Feb.  18. 
■•'.H7./.   P.   Naef.     Mi-thod  and   apparatus  for  producing 

infl    by-products    iu   part   applicable  for   other 
urposes.    Peb.  13. 

T.    W.   Lancaster.      Apparatus    for    stirring    or 
the  contents  of  and  i  leaning  acetylene  generators. 

1 107.  I  son.     Apparatus  for  the  generation  and 

.•rage  of  acetylene  gas.     Feb.  13. 
1736.  A.  II.  Aro/.t.     Gas  for   illuminating   and  heating 

Feb.  6. 
1786.  t'.    Mor.  lie.      Apparatus   for   generating  acetylene 
-      Jan.  80. 

T,   L.   Whitehead.      Device   for   diminishing    or 
tg  the  light  of  a  gas  jet  from  a  distant   position. 

5989.  W.  P.  Thompson. — From   W.   Karsten,   Germany, 
anufueture  of  incandescent  mantles.     Feb.  13. 
6518.  F.   W.   .Teffery.      Burners    for  incandescent    gas 
htiug.     Feb.  13. 

7910.  I'.  A.  von  Welsbach.     Osmium  illuminating  Wa- 
nts.    Jan.  30. 

7596.  \V.    P.    Thompson. — From    A.    Simouiui,    United 
it,--.      Lighting  devices  for  causing  the  ignition  of  illu- 
uating  gases  and  vapours,     Jan.  23. 
8415.    0.    Miinsterberg.      Means   of    obtaining    intense 
at  from  limelight  or  other  purposes.     Feb.  20. 

14.121.  Q.  C.  Marks.— From  The  General  Electric  Com- 
ailed  Mates.     Methods  of  and  means  for  producing 
mi.  30. 

18,211.   D.   Chandler  and   S.    li.  ('handler.      Revolving 

s  scrubbers  and  washers.     Jan.  30. 

"    S.  A.  Scheele.     Improvements   in  or  relating  to 

andescent  gas  burners.     Jan.  23. 

20,229.  H.  Shepherd.   Acetylene  gas  generators.  Feb.  13. 

22,206.  A.    J.   Boult. — From    A.   E.    Grasset,    France. 

rburelters  for  air  and  gas.     Jan.  30. 

22,226.  C.    E.   J.   Berthold.      Automatic    gas    lighters. 
b.'6. 

32.491.  C.  Carpenter.  Incandescent  gas  burners.    Jan.  23. 

22.492.  C.   Carpenter.      Apparatus    for   fitting    pegs    to 
andescent  gas  burners.     Jan.  23. 

22,653.  I).  W.  Anderson,  E.  B.   Shaw.   J.   F.   Chalmers, 
I   r.  T.Wright     Heating  system-.      Feb.  13. 

".  C.   Carpenter.      Ignitiug   of    incandescent     gas 
iners.     Jan.  83. 

23,642.  0.    Iieitz.      Appliances   connected    with    incan- 
sceut  gas  lighting  apparatus.     Feb.  13. 

III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  PETROLEUM. 

Application. 

2105.  J.  Meikle.     Improvements   in    tbe    distillation   of 
r.  and  in  apparatus  therefor.     Jan.  30. 

Complete  Specifications  Accepted. 

1900. 

K.  J.  Duff.     Destructive   treatment   of  refuse   or 
iste  carbonaceous  materials.     Feb.  6. 

1901. 

379.  F.  Rauch.    Manufacture  of  tar.     Feb.  20. 


IV.—COLOURING  MATTERS  and  DYESTUFFS. 
Applications. 

913.  II.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Hayer  and  Co.,  Germany.  Improvements  in  the  manu- 
facture or  production  of  dyestuffs  capable  of  giving  on  fibre 
shades  fast  against  washing.    Jan.  11. 

922.  II.  Erdmauu.  An  improved  manufacture  of  indigo. 
Jan.  14. 

999.  J.  Imrav. — From  T.a  S.vi.'v  Anonvnie  des  Matieres 
Colorautes  et  Produits  Chimiques  de  St.  Denis,  France. 
Manufacture  of  substantive  black  colouring  matters. 
Jan.  13. 

1357.  J.  Y.  Johnson. — From  The  Iladische  Anilin  und 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  colouring  matters  of  the  anthraquinone  series.    Jan.  21. 

1358.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  colouring  matters  of  the  anthracene  series.     Jan.  21. 

1G44.  T.  R.  Shillito.  —  From  J.  R.  Geigy  and  Co., 
Switzerland.     Sulphur  dyestnffs.     Jan.  24. 

1766.  F.  Ullmann.  Manufacture  of  diphenvl  derivatives. 
Jan.  25. 

1787.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  Manufacture  and  production  of 
colouring  matters  on  the  fibre,  and  of  products  for  use 
therein.     Jan.  25.     • 

2009.  W.  P.  Thompson.— From  the  firm  of  Gebnider 
1  Ink,  Germany.  Improvements  in  processes  for  the 
preparation  of  a  soluble  indigo  paste.  Complete  Specifica- 
tion.    Jan.  29. 

2188.  C.  D.  Abel.— From  Actiengesellschaft  fur  Anilin- 
fabrikation,  Germany.  Manufacturing  of  colouring  matters 
directly  dyeing  cotton.     Jan.  31. 

2397.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  Improvements  in  the  manufacture 
and  production  of  disazo  colouring  matters.     Feb.  4. 

2592.  R.  B.  Ransford.  —  From  L.  Ca'sseJla  and  Co., 
Germany.  Improvements  in  the  manufacture  of  dyestuffs 
from  amidonitro-salicylic  acid  and  in  dyeing  therewith. 
Feb.  6. 

2839.  J.  Imrav. — From  La  Socicte  Anonyme  des  Matieres 
Colorantes  et  Produits  Chimiques  de  St.  Denis,  France. 
Manufacture  of  blue  dyestuffs.     Feb.  9. 

2907.  H.  H.  Lake. — From  Farbwerke  Miiibeim  vormals 
A.  Leonhardt  and  Co.,  Germany.  Improvements  relating 
to  the  manufacturing  of  colouring  matters.     Feb.  11. 

2913.  H.  E.  Newton.  —  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.  The  manufacture  or 
production  of  new  basic  dyestuffs.     Feb.  11. 

3239.  J.  Y.  Johnson. — From  The  Budische  Anilin  und 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  new  colouring  matter  and  derivatives  thereof,  and  the 
employment  thereof  in  dyeing.     Feb.  14. 

3311.  H.  E.  Newton.  —  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.  The  manufacture  or 
production  of  dyestuffs  of  the  anthracene  series.     Feb.  15. 

Complete  Specifications  Accepted. 
1900. 

1977.  R.  B.  Ransford. — From  L.  Cassella  and  Co., 
Germany.  Production  of  fast  dyeings  with  dyestuffs  con- 
taining sulphur.     Feb.  6. 

2195.  W.  W.  Stolaroff.  Manufacture  of  a  permanent 
black  acid-proof  cotton  dye.     Jan.  30. 

4115.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius  und  Brtining,  Germany.  Manufacture  and  appli- 
cation of  alizarin  products  for  directly  dyeing  vegetable 
fibres.     Jan.  30. 
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4677.     R.    B.    Bansford. — From    L.  Cassella   and   Co., 

Germany.      Production   of  mono-aio-dyes   derived    from 

amidonaphtholsulpho  acids.     Jan.  88. 

5040.  J.   Y.  Johnson. — From   The  Badische  Anilin  and 

Fabrik,  Germany.     Manufacture  and   production  of 

aromatic  compounds  ami  colouring  matters  therefrom. 

Feb.  6. 

5459.  J.  Y.   Johnson — From  The  Badische  Anilin  und 
.  Fabrik,  Germany.     Manufacture  anil  production  of 
new  halogen  derivatives  of  the  anthracene  series,  and  colour- 
ing matters  therefrom.     Feb.  6. 

576;!.  H.  H.  Like  —From  l'arbwerke  Mulheim  vormals 
A.  Leouhardt  and  Co.,  Germany.  Manufacture  and  pro- 
duction of  phenol  glycin-carboxylic  acid,  and  of  derivatives 
thereof,  and  of  intermediate  products  relating  thereto. 
Jan.  88. 

6053.  J.  Y.  Johnson.— From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  Manufacture  and  production  of 
new  blue  colouring  matter.     Feb.  20. 

6628.  II.  K.  Newton. — From  The  Farbenfabriken  vormals 
F.  Baver  an  I  Co.,  Germany.  Manufacture  or  production 
of  the  neutral  esters  of  acetylpheuylglycine-ortho-carbonic 
acid.     Jan.  80. 

7074.  C.  D.  Abel. — From  Actiengesellschaft  fur  Anilin- 
fabrikation,  Germany.  Manufacture  of  black  colouring 
matter  directly  dyeing  cotton.     Jan.  30. 

7o7J  C.  1).  Abel. — From  Actiengesellschaft  fur  Anilin- 
fubrikation,  Germany.  Manufacture  of  a  black  colouring 
matter  directly  dyeing  cotton.     Jan.  30. 

C.  I>.  Abel. — From  Actiengesellschaft  fur  Anilin- 
fabrikation,  Germany.  Manufacture  of  a  black  colouring 
matter  directly  dyeing  cotton.     Jan.  30. 

7-"j2.  H.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  Manufacture  or  production 
of  blue  trisazo  dyestaffs.     Feb.  13. 

19,87'.'.  G.  W.  Johnson. — From  C.  F.  Boehringer  und 
Soehne,  Germany.  Reduction  of  azo  and  nitro  compounds. 
Jan.  30. 

21,970.  M.  Lauge.  Dyestuffs,  and  processes  for  pro- 
duction of  same.     Jan.  30. 


V.— TEXTILES :  COTTON,  WOOL,  SILK,  Etc. 
Applications. 

1042.  J.  E.  Prestwich.  Improvements  in  the  method  of 
and  apparatus  for  treating  textile  yarns  and  threads  with 
liquids.     Jan.  10. 

1160.  J.  E.  Bousfield,  of  the  Firm  of  G.  F.  Redfern  and 
Co,  —  From  F.  Cautu,  G.  Miglioretti,  and  G.  Maffei, 
Italy.  The  manufacture  of  sheets,  waterproof  fabrics, 
imitation  linen  goods,  anil  the  like,  from  casein.     Jan.  17. 

1939.  T.  Kay  and  Kay  Brothers,  Limited.  Improved 
utilization  of  waste  felt.     Jan.  29. 

2055.  A.  Fielding.  A  new  or  improved  process  of  dyeing 
and  (or)  fillin;.'  textile  yarns  or  fabrics.     Jan.  30. 

2056.  A.  Fielding.  An  improved  manufacture  of  riscose 
(cellulose  sulpho-earbonate)  for  certain  purposes.     Jan.  30. 

2283.  B.  Weiss.  Improvements  in  apparatus  tor  treating 
textile  materials  with  circulating  fluids.  Complete  Specifi- 
cation. Filed  Feb.  1.  Date  applied  for  July  3,  1900.  being 
lv.  of  application  in  France. 

2927.  K.  B.  Hansford. — From  L.  Cassella  and  Co., 
Germany.  Improvements  in  preventing  the  deterioration 
of  dyed  cotton.     Feb.  1 1 . 

3330.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  Improvements  in  the  treatment  of 
raw  silk,  of  mixed  raw  silk  and  woollen  goods,  and  of  mixed 
raw  silk,  and  cotton  good-..     Feb.  15. 

Complete  Specipi  cations  Accepted. 

1900. 

3075.  J.  Woodhead  and  N.  Thompson.  Treatment  of 
gummed  silk  waste  to  prepare  it  for  spinning.     Feb.  20. 


3410.  H.  W.  Beams.  Method  id"  producing  a  silk 
lustre  on  cotton  yarns  or  fabrics.     Feb.  20, 

6193.  A.  Mellor  and  II.  E.  Mowbray.  Machines  o 
apparatus  for  cleaning  and  lustreiug  yarns  of  silk  and  lik 
fibres.     Feb.  13. 

16,101.  W.  R.  Lake.— From  C.  F.  Johnson,  Unite. 
States.  Apparatus  for  use  in  connection  with  the  uicrcen? 
ing  of  yarn.     Feb.  6. 

19.6S8.  W.  Urben.  Recovering  solvent  from  compound 
or  emulsions  obtained  in  decreasing  wool.     Feb.  13. 

23,722.  H.  H.  Lake.— From  National  Faekage  Compam 
United    States.       Manufacture    of    fabrous    comji. 
Feb.  6. 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

939.  E.  Ashworth  and  J.  Liudlev.  Improvements  i 
apparatus  used  in  the  dyeing,  bleaching,  and  treatment  t 
cotton  and  other  textile  materials.     Jan.  15. 

1140.  O.    Imray. — From    Farbwerke    vormals 
Lucius  und  Briining,  Germany.     An  improved  process  f 
dyeing  paper  fabrics.     Jan.  17. 

1159.  J.   Y.  Johnson From  The  Badische  Anilin  mi 

Soda  Fabrik,  Germany.     Improvements  in  printing  textil 
materials  with  indigo.     Jan.  17. 

1285.  C.  D.  Abel. — From  Actiengesellschaft  fur  Anilii 
fabrikation,  Germany.  An  improvement  in  dyein 
Jan.  19. 

1639.  J.  T.  Short.  Improvements  in  or  connected  wi 
machines  for  washing,  dyeing,  or  otherwise  treating  clothe 
fabrics,  and  other  fibrous  materials.     Jan.  24. 

1834.  J.  Skoupil.  Improvements  in  the  process  ai 
apparatus  for  dyeing,  bleaching,  and  finishing  textiles  ai 
fibres.     Jan.  26. 

2182.  J.  Miiiler.  A  process  for  dyeing  gloves  and  t 
like.     Complete  Specification.     Jan.  31. 

2393.  R.   B.    Ransford.— From    L.    Cassella    and   I 
Germany.     Improvements  in  dyeing  with  sulphide  coloui 
Feb.  4.  " 

2555.  J.  F.  Riding.  Improvements  in  the  bleaching 
vegetable  textile  materials  and  products.     Feb.  6. 

2565.  R.  E.  Oldroyd,  J.  W.  Tillotson,  and  S.S.Tillots, 
Improvements  in  the  method  of  and  apparatus  for  c 
dyeing  and  sizing.     Feb.  0. 

2631.  J.  E.  Gilham  and  J.  E.  Musgrave.  Improvemei 
or  devices  in  or  in  connection  with  piece  dying,  washii 
and  bleaching  machines  for  the  prevention  of  crimping  ;i 
similar  defects.     Feb.  7. 

3084.  R.  F.  S.  Molesworth.  Improvements  in  the  p 
duction  of  azo  colours  on  cotton  and  other  fibres.    Feb. 

Complete  Specifications   Accepted. 

1900. 

2510.  D.Stewart.  Apparatus  for  driving,  calico-printi 
bleaching,  washing,  dyeing,  finishing,  and  like  machine 
Feb.  6. 

4534.  J.  Y.  Johnson. — From  The  Badische  Anil'm  u 
Soda  Fabrik,  Germany.  Printing  on  raw  silk  or  tei 
material  containing  raw  silk.     Feb.  13. 

19,937.  F.  ShumanandC.  Shumau.  .Mercerising  machic 
Jan.  30. 

VII.— ACIDS,  ALKALIS,   and  SALTS. 
Applications. 
1234.  A.  G.  Bloxam.— From  Chemisehe  Fabrik  1: 
Improvements  in  apparatus  for  the  manufacture  of  ni 
acid.     Complete  Specification.     Jan.  18. 
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it.    Iniiav.  -From    Farbweiko    vormau     Meister, 

ng,    Germany.      Improvements    in    the 

tnreof  sulphuric  anhydride  by  the  contacl  process. 

1491,  fj.  G.  Sudre  and  C.  V.Thierry.     Improvements  in 

i  i   oxides   of   mi  tuls  or  metalloids   oi   com 

i   same  and   products  obtained  therefrom.     C - 

.Ian.  22. 

I.  G.  Webb  and  Webb'g  Patents,  Ltd.     [ni] 

.     .   ,      tnl  with  apparatus  for  concentrating 
Iphurie  acid  and  other  liquids.     Jan.  23. 
i^|o    ,  Improvements  relating  to  the  pri 

,  icofluoride  of  sodium.     Jan.  26. 
1904.  .I.Y.Johnson. — From  The   Badische    Anilin   inul 
la  Fabrik,  Germany.    Improvements  in  the  manufacture 
-uiplmrk  acid.     Jan.  28. 

!010.  1      W  edge.      A  new   or    improved    process   and 
.  for  tin'  treatment  of   chemical  compounds  for 
ilisiup  or   raising   same  to  a  higher  oxide.     Complete 
imod.     Jan.  29. 

Paramore.     Improvements  in  the  nuthodof 
apparatus  for  generating,  treating,  and  utilising  chlorine 
omplete  Speci6cation.     .Tan.  29. 

tharpe  and  F.  Gelstharpe.     A  method  of 
l  iveringtinand  producing  copperas  from  waste  tin  cuttings 
I  ither  Bnbstanccs  containing  tin.  and  apparatus  therefor, 
aplete  Specification.    Feb.  1. 

:H'J.   11.  Precbt.   An  improved  process  for  the  production 
otasgium  magnesium  carbonate.     Feb.  4. 

S68.  0.    Imray.  —  From  Farbwcrke   vormals    Meister. 
ius    und    Briining,   Germany.      Improvements    in    the 
.are  of  sulphuric  anhydride  by  the  contact  process. 
4. 

IU7.  A.  Germot  and  II.  E.  L.  Fievet.     Process  of  and 
irutns  for  treating  metallic  sulphides.     Feb.  -t. 

Gr.   V.  Jauhcrt.     Improvements   in  the    roanufac- 
of  alkaline  earth   dioxides.      Complete    Specification. 


r  19.   C.  E.  Lindsey.    Improvements  in  the  manufacture 
ad  acetate.     Feb.  8. 

115.  J.  Bonlton.     Improvements   in  and  relating  to  the 
•ure    of   potassium   cyanide    and  sodium   cvaniile. 
11. 

71     1      M.    Taylor.     Alkali    creosolate   compound  for 
ihing  and  scouring.     Feb.  13. 

105.  A.  G.  Bloxam. — From  Chemische  Fabrik  Rhenania, 
y.      Improved    manufacture    of    nitric    acid,    and 
i|  iratus  therefor.     Feb.  15. 

•21.  H.  Rabe.    Process  for  the  production  of  anhydrous 
huric  acid.     Complete  Specification.     Feb.  15. 

8.  W.Johnson. — From  The  Deutsche  Gold  und 
-  heide  Anstalt   vormals   Rossler,    Germany.     Im- 

Dtfl  in  the  manufacture  or  preparation  of  cyanide 
compounds.     Feb.  15. 

G.  W.  Johnson —From  The  Deutsche   Gold   und 
Sohedde    Anstalt   vormals   Rossler,   Germany.     Im- 
it  emeuts   in    the  manufacture  or  preparation   of  alkali 
Feb.  15. 

92.  J  G.  Bcbrens.  Improved  process  for  manu- 
l  chemically  pure  acetic  acid.  Complete  Specifica- 
■  b.  16. 


5808.  J.  Kflnsdner.     Manufacture  oi   carbonate  of  soda 
crystals.     Feb.  20. 

9343.  G.  X.   Vis.     Vacuum   evaporating  apparatus   for 
separating  common  salt  (chloride  of  sodium)  from  solutions, 
ially  from  brine,    Jan.  23, 

17.(i-s\  A.   C.   Johnson.      Processes  for  producing  sul- 
phuric acid.     Jan.  30. 

21,557.   M.  Meslan.      Apparatus  for  the  production  of 
fluorine  and  the  like.  Feb.  6. 

23,781.  E.  W.    Engels.     Process  for  the  production  of 
carbonic  oxide.     Feb.  13. 


VIII.— GLASS,  POTTERY,  and  ENAMELS. 

Applications. 

1055.  L.  A.  Garchey.  Improvements  connected  with  the 
manufacture  of  glass  stone.     Jan.  16. 

llir'i.  C.  Franklin.  A  method  of  ornamenting  and 
decorating  figured,  rolled,  or  other  glass.     Jan.  29. 

1985.  A.  II.  Fuller. — From  A.  Navarein,  France.  Im- 
provements in  glass  decorations,  transparencies,  and  the 
like.     Jan.  29. 

3100.  R.  !>.  Lucas.  Improvements  in  or  relating  to  the 
decoration  of  china,  earthenware,  glass,  enamelled  iron 
ware,  and  the  like.     Feb.  13. 

Complete  Specifications  Accepted. 
1900. 

2656.  G.  A.  J.  Schott.  Pumping  apparatus  for  slip  and 
glazes  ysed  in  the  manufacture  of  pottery  and  for  other 
purposes.     Jan.  23. 

53-14.  A.  H.  Corn.  Construction  or  shape  of  appliances 
or  "  thimbles "  for  use  in  supporting  ceramic  ware  or 
pottery  ware  whilst  being  fired.     Feb.  6. 

6376.  S.  B.  Furnival.  Clay  or  filter-presses  used  in  the 
manufacture  of  china  and  caitbenware.     Feb.  13. 

6926.  L.  M.  Regie.  Glass-melting  pots  or  crucibles. 
Jan.  30. 

16,610.  The  Automatic  Glass-Blowing  Patents  Syndicate, 
Ltd.— From  H.  J.  Colburu,  United  States.  Glass-blowing 
machines.     Jan.  '23. 

16.613.  The  Automatic  Glass-Blowing  Patents  Syndicate, 
Ltd.— From  H.  J.  Colburu,  United  States.  Glass-blowing 
machines.     Jan.  23. 

21,148.  B.  J.  B.  Mills. — From  Societe  Anonyme  des 
Enduits  Archambault,  France.  Treatment  of  carboys, 
bottles,  and  other  articles  of  glass,  pottery,  and  the  like, 
and  of  casks  and  other  vessels  of  wood  or  other  permeable 
materials,  and  of  cork  bungs  and  stoppers.     Jan.  23. 

23,879.  G.  von  dem  Borne  and  W.  von  Debschiitz. 
Manufacture  of  polychrome  ornamented  glazed  or  similar 
ceramic  ware.     Feb.  6. 

1901. 

210.  R.  B.  Ransford. — From  Societe  Parisienne  de 
Ceramique,  France.     Ornamenting  ceramic  ware.     Feb.  13. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

945.  T.  Oddy.     An  improved  method  of  manufacturing 
Portland  slag  cement.     Jan.  15. 


for    the   !        1055.  L.  A.  Garchey.     See  Class  VIII. 


Complete  Specifications  Accepted. 
1900. 

72.  J.    Potut.      Means    of    and    apparatus 

nfiicture  of  sulphuric  acid.     Feb.  20. 

T  1266.  R.  B.  Rigby.     Improvements  in    the  manufacture 

Manufacture   of    chlorides    and   j   0f  Portland  cement.     Jan.  19. 

1479.  H.  H.  Lake.— From  D.  Wachtel  and  Co.,  Ger- 
many. Improvements  relating  to  the  production  of  slaked 
lime.     Complete  Specification.     Jan.  22. 


b.  13. 

44    r.  M.   Spence 


D.  D.  Spence,   and   H.   Spence. 
dfaclure  of  aluminous  compounds.     Feb.  6. 
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II    I..  l.Qsager.    Improvements  in  the  manufactuio 

I    ;'.  4. 

.1    Wilkui-oii.     Improvements   in  tho  manufacture 

building  material,  aud 

Feb.  ."'. 

K.  Walker.     Improvements  iu  kiln-  For  calcining 

Portland  cement,  and  the  Ike.     Feb  6. 

S861.  V.  Barret  >.       New     or    improved   apparatus   for 

slaking  lime.     Comp  -  It Feb.  9. 

3101.  F.  Howett.     Improvements  in  or  relating  to  arti- 
-       > ,  in  situ  pavements.  floors,  walls,  ceilim;-.  ami  the 
Feb.  13. 
F.  H.  Brooke.     Improvements  in  the  manufacture 
nt  silica  bricks  and  Mocks.     Feb.  14. 

V      I      Ashton,   J.    Crompton.    and    .1     1).   Kelly. 
Improvements  in  hydraulic  cement.     Feb.  15. 

•  -  -  Brombead.— From  G.  Moller  and  P.  Pfeiffer, 
Germany.  Process  for  the  manufacture  of  solid  blocks  of 
cement  out  of  cement  slush.   Complete  Specification    Feb.  15. 


Com  mcations  Accepted. 

1900. 

A.  W.  Green.     I  Jonstrnction  of  fireproof  floor-  and 
Feb.  20. 

G.  II  F.  l:  M.  Drenckhabnand  C.  H.  A  C.  Sudhop. 
Manufacture  of  pipe-  ol  cement  or  the  like  material. 
Jan.  23. 

W.  Lessiug  aud  D.  Rheinfeld.  Process  for  burn- 
ing cement,  gypsum,  or  the  like,  and  apparatus  therefor. 
Ja°n.  23. 

16,307.  H.    Seifarth.       Preparation    of    artificial     -tone. 
Feb.  13. 

I  A    Bed  1  es.      \  process   for   the 
.nation  of  wood  and  fibrous  substances.     Feb.  20. 


X.  -METALLURGY. 

AWLICATJOKS. 

C.  Diesler.  Improved  process  of  smeltiug  and 
reducing  metals.     Complete  Specification.     Jan.  14. 

Improvements  in  the  process  of  stripping 
tinned-scrap  and  Spelter-scrap.  Complete  Specification. 
Jan.  15. 

1039.  J.  G.   Lorrain.— From  G.  Thompsou.      Improve- 
in  or  connected  with   the   manufacture  of   steel  an  1 
its  allovs  containing  steel  or  to  be  used  therewith.    Jan.  16. 

137")  G.  Grunauer.  An  improved  manufacture  of  cast 
iron.     Complete  .Specification.     Jan.  21. 

Improved   manufacture  of  iroi 
and  wrought  iron.     Jan.  21. 

1403.  S.  Cowper-Coles.     An  improved  apparatus  for  the 

electrolytic  production  of  copper  tubes  ami  sheet-.     Jan.  22. 

(,\  B.  Hammond  and  T.  Dennis.  Improvements 
in  means  or  apparatus  for  use  in  connection  wi-h  the  coating 
of  metal  plates  or  sheets  with  tin  lead  of  other  metals  or 
alloys.     Jan.  24. 

1738.  W.  Pethybridge.  Improvements  in  the  treatmeLt 
of  telluride  gold  ores.     Jan.  25. 

1758.  H.  H.  Lake.  From  A.  G.  Bctts.  United  States. 
Improvements  relating  to  the  refining  of  lead.  Complete 
Specification.     JaD.  25. 

E.  E.  Johnson  and  H.  L.  Sulman.  Improvements 
in  precipitating  precious  metals  from  their  solutions.     I  eh.  1. 

Improvements  in   the   methods  of 

chlorinatiou  for  the  of  metals   Iron:  their  ores, 

concentrates,  tailings,  slimes,  and  the  like.     Feb.  1. 


2280.   W.  J.  Foster.     Improvements  iu  the  mat  u 
of  iron  in  Mast  furnaces      Feb.  1. 

2032.  II.  W.  Williams.  An  improvement  in  cup 
blast  furnaces       Feb.  7. 

2077.    A.  A.  I  ro-by.      Improvements  relating  to  i 
torts  more   particularly  designed  for  use  in  ci 
with  tin-  treatment  of  ores.     Complete  Specification.     F. 

2750    II.  Leyendecker.     An  improved  process  for di  . 
ishing   the   solubility   of   lead   iu   acid-  aud   othel 
.impounds.     Feb.  8. 

27S1.   E.  Kikut.      Improvements    in   or   relating  to  l| 
devices  for  furnace  and  for  other  purposes.     Feb.  8. 

2782.  J.  C.  Butterfield.  Improvements  in  obtainiuj 
from  its  ore-      Feb.  8. 

2939.  C.  Haher  and  A.  Savelsberg.  Apparat 
employed  in  the  treatment  of  molten  lead,  cop] 
other  metals.      Feb.  11. 

3009.    E.   M.  Totten.      Improvements   in    aud  relaur.  i 
a  composition  of  matter  for  uniting  or  soldering  alu 
parts.     Complete  Specification.     Feb.  12. 

3044.  F.  C.  H.  Pape  and  W.  S.  Henneberg.  Impi 
uieuis  iu  crushing  ant  lixiviating  ores  and  metallur 
products.     Complete  Specification.     Feb.  12. 


Complete  Specifications  Accepted. 

1900. 

1082.  C.    F.    Mendham.— From    W.   L.   Bailey    an. 
Murray,  China.     Apparatus  for  working  tin-plate 
material.     Jan.  23. 

4941.  C.  L.  Bell.  Apparatus  for  casting  m< 
Jau.  2.3. 

4961.    1!.  Weidner.      Alloy,  and  process  of  prodn 
same.     F"eb.  13. 

7020.  P.  Bergsoe.  Process  for  obtaining  pure  tin  I] 
tinned  sheet  iron  waste  and  other  materials  coated  i 
or  containing  tin,  and  for  refining  raw  tin.     Feb.  1  i. 

7028.  C.    Kellner.     retraction  of  zinc   from  was 
ducts.     Feb.  13. 

8184  C.  Goedeeke,  juu. — From  C.  Goedecke,  Germ 
Blast  furnaces  for  smelting  dusty  and  fine  granular 
ore.     Jan.  30. 

17,027.  C.  M.  Wo-ttnau.  Method  of  aud  appai 
treating  ores.     Feb.  13. 

17.189.  A.Simon.  Treitment  of  copper  ores  or  min  • 
for  the  ob'.ainment  of  copper  and  other  metals  tl 

and   the    recovery   and   treatment   of  by-products   of  I 
Feb.  13. 

17.190.  A.  Simon.  Apparatus  for  the  produ 
inanganese.  ferromanganese,  and  alloys  of  m  i 
Jau.  23. 

17,594.  F.  W.  Preto.  Process  of  extracting  tin  ' 
tin-plate  aud  the  like  waste.     Feb.  2  1. 

19.400.  P..   W.    James.— From    The    Retblehem 
Companv,    United    States.      Method    of    aud    m 
determining    and    controlling   the   temperature   ol 
heated  bodies.      Feb.  13. 

19.401.  R.    W.   James.— From    The     Bethlehem 
Company,    United    States        Means    for    ascertain 
temperature    of    higlilv    heated    receptacles    or 
Feb.  13. 

19.402.  R.    W.   James— From    The    Bethlehem 
Companv,  Uni'.d  States.      Metal  baths   for  tempering     ' 
and  the  like.     Feb.  13. 

211,409.    P.   Rogers   and    J.  Player.     Machinery  0 
ratus  for  coating   metal  plates   or  sheets  with    tin 
metals  or  alloys.     Feb.  13. 
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I),  Laird.     Assay  furnace.     Jan.  30. 
,  i|,    I.   M.,,h.     Process  of  manufacturing  aluminium 
ij      .1.111.  80. 

(i    Hutli.— From    F.   Pich,  Germany.     Flux   foi 
ring.    Feb.  13. 

3,471.  A.J.  limit. —  Prom   E.  C.  Pohle   and  S   Croas- 
ITnited    States        Processes    for    the    Reduction    of 
Fob.  13. 

.1.  E.  Jassel  and  A.  K.  Cinqualbre.     Process  for 
ing  uickel  and  other  metals   upon   metallic   surfaces. 


IL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

;s.|    s   <>.  Cmvper-Coles.     Improvements  in   means   to 
mployed  in  the  electro-deposition  of  metals.     Jan.  22. 

149.  A.    Brocbet   and    <;.    Hanson.     Process    for    the 

ftlC    preparation  of  the  bases  of  the  alkaline  earths. 

190.  J.  T.   N iliUtt.     Improvements  in  electric  storage 
cries  or  accumulators.     Jan.  28. 

66.  H.  Hose.  .1.    Halifax,  and  C.   H.    Antrobus.     Im- 
■i  its  m  ami  connected  with  positive  rods  for  secondary 
|  rie  batteries.     Complete  Specification.     Jan.  29. 

81.  J.  T.  Niblett.     Improvements  in    electric  storage 
•ries  or  accumulators.     Jan.   29. 

68.  F.  Landolt.     Electrode  for  galvanic  cells.     Eel).  4. 

190.  T.  A.  Edison.      Inipro\ements  in  storage  batteries. 
I  plete  Specification.     Feb.  5. 

\   I'  Strohmeugerand  A.  B.  Peseatore.     Improve- 
u  and  in   apparatus  for  obtaining  metals   bv  electro- 
Feb.  5. 
87.  G.    Rosset.     Improvements   in   electric    batteries. 
ft   6. 

53.  G.  \V.  Johnson. — From  Societe  Paul  Chapuy  and 
France.     Improvements  in  electric  batteries.     Feb.  9. 

33.  C-    A.    Wilde.     Improvements   in    electrodes    for 
v  batteries  or  accumulators.     Feb.  11. 

41.   L.    Gottscho.      Improvements    in    thermo-electric 
ries.     Feb.  11. 

98,   1'.    Jurie.      Improvements    in    electric    furnaces. 
v  Specification.     Feb.  14. 

I  I,  W.  P.  Thompson. — From  Societe  Maugano  Klec- 
■  pour  la  purification  des  eaux  et  des  boissons,  France. 
fyin?  beverages  and  liquids  by  means  of  mangauates 
r  influence  ol  the  electric  current.  Complete  Speeifica- 
Feb.  15. 

70.  J.   I.iihlle. — From  The   Globe   Electric   Company. 
■ !  States.     Improvements  in  battery  electrodes.     Com- 
peeitication.     Feb.  16. 

91.  R.  V.  Yorke.    Improvements  in  secondary  batteries. 
Ke  16. 


01.  S.  ( ).  Cowper-Coles.  Improvements  in  apparatus 
se  in  the  electro-deposition  of  metals.     Feb.  16. 

1  i.  Cowper-Coles.     Improvements  in  apparatus 
the   electro-deposition   of    metal    upon    tubes. 
16. 

!     M    Pisca.     Improvements  relating  to  electric  aecu- 
tors.     Feb.  16. 

16.  W.  Erny.  Improvements  relating  to  the  construc- 
if  electrodes  containing  zinc  for  use  in  electric  batteries, 
method   of    producing    and     employing    the    same. 


J 


v?      Erny.     Improvements   in   galvanic   batteries. 


COMPLETE    S PKO I FI CATIONS    ACCEPTED. 

19(10. 

1566.   M.  Wuillot.     Accumulator  plates.     Jan.  30. 

2783.  J.  Y.  Johnson.— From  The  Deutsche  Gold  und 
Sillier  Scheide  Anstalt  vormals  Roessler  and  Birger Carlson, 
Germany.     Electrical  arc  furnaces.     Feb.  13. 

2994.  M.  Kugel.  Process  for  the  electrolytic  deposition 
of  nickel  or  its  allied  metals.     Jan.  30. 

5o  16.  T.  J.  Holland  and  A.  P.  Laurix.  Porous  dia- 
phragms for  electrolytic  apparatus.     Feb.  13. 

19,099.  J.  Myers.  Eleetrode  for  accumulators  of  elec- 
tricity.    Feb.  20. 

21,149.  J.  Meurant.  Electrolytic  process  for  the  pre- 
cipitation of  metals  and  alloys  from  their  solutions,  as  also 
for  the  deposition  of  metals  or  alloys  or  other  metals  or 
alloys  or  on  other  substances.     Feb.  13. 

22.605.  T.  Miiller.  Plate  holders  for  electric  accumu- 
lators.    Jan.  23. 

22.606.  T.  Muller.  Process  for  chemically  consolidating 
the  active  material  of  electric  accumulators.     Jan.  23. 

22.607.  T.  Muller.     Electric  accumulator  cells.     Jan.  23. 

23.106.  C.  A.  Allison.— From  The  Waterbury  Battery 
Co.,  United  States.     Galvanic  batteries.     Feb.  20. 

23.107.  C.  A.  Allison.— From  The  Waterbury  Battery 
Co.,  United  States.     Galvanic  batteries.     Feb.  20. 

23,743.  E.  Tiquet.     Battery  cells.     Feb.  20. 

1901. 

484.  H.  H.  Lake. — From  Globe  Electric  Co.,  United 
States.     Secondary  electric  batteries.     Feb.  13. 


XII.— FATS,  OILS,  and  SOAP. 
Applications. 

1014.  J.  W.  Warren.  Improvements  in  method  for 
clarifying  hydrocarbon  oils.  Complete  Specification. 
Jan.  15. 

1379.  P.  H.  Joselin  and  J.  Crichton.  Obtaining  blown 
oil.     Complete  Specification.     Jan.  21. 

1386.  A.  Kronstein.  Improvements  in  oxidising  wood 
oil  and  mixtures  thereof.     Complete  Specification.     Jan.  21. 

1387.  A.  Kronstein.  Improved  process  for  thickening 
wood  oil  and  manufacturing  viscid  bodies  therefrom. 
Complete  Specification.     Jan.  21. 

2011.  A.  W.  Burwell.  Improvements  in  oleaginous 
compounds  or  oils  for  tinning  baths,  and  method  of 
producing  the  same.     Complete  Specification.     Jan.  29. 

2847.  L.  M.  B.  Raynaud.  An  improved  composition  for 
the  manufacture  of  soap  for  use  in  sea  water.  Complete 
Specification.     Feb.  9. 

2897.  F.  T.  F.  Wilson.  A  new  or  |improved  gun  or  rifle 
oil  or  lubricant.     Feb.  11. 

3375.  R.  J.  Jordan.     Improved  cleaning  soap.     Feb.  16. 

Complete  Specifications  Accepted. 
1899. 
23,539.    S.    Dyson    and   J.   Gaskell.      Manufacture     of 
saponaceous  products  from  petroleum  or  other  mineral  oils 
Feb.  6. 

1900. 
3716.  S.   von  Greave  and  A.  Reineeken.      Process  of 
manufacturing  oxidising  agents  from  fats  or  fatty  acids  for 
converting  hydrocarbons  into  fats  or  fatty  acids.     Jan.  30. 
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6909.  .1.  C.  W.  Stanley  and  The  Cotton  Seed  Oil  Syndi- 
cate. Ltd.     Treatment  of  cotton  seed.      Feb.  IS. 

B.    Maerteus.     Art   of    separating   solvents    from 
oilv,  fatty,  tvaxv,  soapy,  or  emulsified  solutions  of  the  same. 

Feb.  s 

11.468.  R.  Haddan.— From   B.  R.  Edson,  United  States. 
Sm  Class  XIV. 

21.469.  R.  Haddan.— From  E.  ft.  Edson,  United   States. 
Rendering  apparatus,     Feb.  6. 


Mil  —PAIN  is.  PIGMENTS,  VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

960.  \V.  M.  Walters.  Improvements  in  compositions  or 
cements  for  coating  surfaces.     Jan.  15. 

1399.  W.  B.  Middleton.  An  improvement]  in  the  treat- 
ment of  zinc  oxide.     Jan.  22. 

-'116.  O.  Imray. — From  International  Achesou  Graphite 
Company,  United  States.  A  process  for  manufacturing 
graph'te.     Complete  Specification.     Jan.  30.  

•229"i.  J.  B.  Hannav.  'Improvements  in  water  paints. 
Feb.  1. 

2297.  J.  B.  Hannav.  Improved  process  and  apparatus 
for  manufacturing  a  white  pigment  of  lead.     Feb.  l.| 

2362.  A.  Gutensohn  and  T.  Cupper.  Improvements  in 
the  method  of,  anil  an  apparatus  for  producing  litharge  from 
metallic  lead.     Feb.  4. 

2429.  H.  McMurtrv.  Improvements  fin  compositions  for 
polishing  leather  or  the  like.     Feb.  5. 

2796.  W.  B.  Middleton.  Improvements  in  and  connected 
with  the  manufacture  of  zinc  compounds  applicable  more 
particularly  to  that  of  zinc  paint.     Feb.  9. 

2819.  G.  Cope.     See  Class  I. 

2842.  G.  W.  Flather.  Improvements  relating  to  the 
manufacture  of  varnish.     Complete  Specification.     Feb.  9. 

Complete  Specifications  Accepted. 

1900. 

2774.  G.  Bischof.  Conversion  of  white  lead  into  oil 
paste,  and  apparatus  for  that  purpose.     Feb.  13. 

4615.  E.  Schaal  and  M.  Schaal.  Manufacture  of  a 
substitute  for  gum,  copal,  and  amber.     Jan.  23. 

20,725.  11.  H.  Lake. — From  R.  A.  Worstall  and  C.  F. 
Hackathorn,  United  States.  Manufacture  of  varnish. 
Jan.  23. 

21,553.  F.  Gerhardt.  Binding  substances  for  colouring 
matters,  and  protective  coatings  or  paints.     Feb.  13. 

23,603.  A.  J.  Boult.— From  P.  C.  Ralli,  H.  Mayer,  and 
L.  Toch,  United  States.  Compound  to  be  used  as  a 
substitute  for  gutta-percha.     Feb.  6. 


XIV. -TANKING,  LEATHER,  GLUE,  and  SIZE. 
Applications. 

2645.  J.  Pale.  An  improved  sizing  preparation. 
Feb.  7. 

3062.  G.  S.  Falkenstein  and  C  Falkenstein.  Improve- 
ment- in  the  art  of  making  artificial  leather.  Complete 
Specification,     lib.  12. 

Complete  Specifications  Accepted. 

1900. 

2479.  A.  Thompson  and  E.  Blin.  Manufacture  of  tan- 
ning liquids.     Jan.  30. 


2972.  A.  J.  Bouit. — From  The  Fosslitch  Leather  Con 
pany,  United  States.     Artificial  leather.     Feb.  13. 

17,966.  L.  L.  Kelsey.  Process  of  making  glue,  and  prr 
ducts  resulting  therefrom.     Jan.  30. 

21,468.  R.  Haddan.— From  E.  R.  Edson.  Obtainin 
gelatine  and  oil  from  fish  and  other  gelatine-yielding  ar. 
oil-yielding  material.     Jan.  23. 

23,250.  J.  Wezel.  Preparation  of  a  substitute  for  animi 
glue.     Feb.  20. 

XV.— MANURES.  &c. 
Applications. 

2035.  C.  Beyer.  An  improved  machine  for  the  distrih 
tion  of  artificial  manure.     Jan.  29. 

2133.  T.  Gray.  An  artificial  manure  for  the  preservii 
of  crops  from  destruction  by  wire  worm  and  other  pes 
Jan.  31. 

2335.  J.  Ostersetzer.  Improvements  in  the  manufactu 
of  artificial  manures.     Feb.  4. 

3178.  J.  Hughes.     Improvements   in   the   treatment 

superphosphate  for  fertilizing  purposes.     Feb.  14. 


XVI.— SUGAR,  STARCH,  and  GUM,  Er.:. 
Applications. 

1390.  J.  Clark.      Improvements  in  the   manufacture 
brewing  sugar.     Jan.  21. 

2251.   L.  Wenghoffer.     Improvements   in  the  trei 
of  gluten  to  render  it  more  stable  or  durable  ami 
for  transport.     Complete  Specification.     Feb.  1. 

2294.  G.    \V.    Johnson. — From  M.   Leaonte   and   i 

pagnie    Electro  Sucriere,    France.  Improvements   in  t 

manufacture   of    rice-starch   and  other  amylaceous  co 
pounds.     Feb.  1. 

Complete  Specification  Accepted. 

1900. 

6972.  W.  Prampolini.     Process  for  manufacturing elu 
gum.     Feb.  20. 

XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

931.  B.  Fischer.     Improvements  in  apparatus  to  pro: 
the  germination  of  malt.     Complete  Specification.    Jan  . 

933.  Spiritine   Ltd.  and   H.    Ballantyne.     Im|H-.> 
in  the  manufacture  of  solidified  spirit.     Jan.  14. 

983.  O.  Rippich.     See  Class  I. 

997.  F.  Kniittel  and  The  Berliner  Actiengesellv 
Eisengiesserei  und  Masehinenfahrikation.    Process  o 
raw  malt.     Jan.  15. 

15«9.  K.  Enzinger.— Of  The  Filter  and  Brautechni  .e 
Maschinen  -  Fabrik  Actiengesellschaft.  Process  aod  r- 
raogement  for  filling  casks.     Jan.  23. 

1774.  T.  Ingham.  Improvements  in  fining  or  puril  uj 
beer  and  other  alcoholic  beverages,  and  in  extracting  id 
purifying  alcohol.     Jan.  25. 

2026.  C.  G.  Sudre  and  C.  V.  Thierry.     Improver 
the    treatment   of   distillers'  spent   residues   or  wa<h   " 
apparatus  therefor.     Complete  Specification.     Jan.  29 

2311.  A.  Mambre.  Improvements  in  drying  and  c  " 
malts  and  other  cereals.     Feb.  4. 

8501.  A.  de   Schepper.     Improvements  in   machin- 
malting  purposes.     Feb.  5. 

2680.  O.    Franeke.      Improvements   in   and  relati 
apparatus  for  the  continuous  production  of  malt.     Pel 
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1690.  F.  Grotte.     Process  of  preserving  beer.     Complete 
pecification.     Feb.  7. 
3194.  B.  B.  B.  Newlniids.     See  Class  A. 

Complete  Specifications  Accepted. 

1900. 

1228.  B.  A.  l?ai Int.  Production  of  alcohol  and  of  pressed 
t>j  the  aid  of  sugar-forming  organisms.     Jan.  30. 

2333.  S.  Dymond.  Apparatus  for  germinating  and 
roparing  nil  grain  for  brewers,  distillers,  and  the  like. 
an.  23. 

3522.  C.  G  Stidre  and  C.  V.  Thierry.  Treatment  of 
ere'  ^pent  residues  or  wash.     Feb.  13. 

X  VIII.— FOODS,  SANITATION,  Etc.,  and 

DISINFECTANTS. 

Applications. 

A. — Foods. 

1057.  E.  D.  Bell.  Improvements  in  alimentary  prepara- 
ons.     Jan.  16. 

1573.  H.  Iscovesco.  An  improved  process  for  refining 
id  sterilising  butter.      .Ian.  23. 

3043.  P.  G.  Richter.  Improvements  in  preserved  food 
roduots,  and  the  process  of  preparing  the  same.  Com- 
lete  Specification.     Feb.  12. 

3194.  B.  B.  R.  Newlands.      Improvements  in  the  drying 

•  toasting  or  smoking  of  malt,  hops,  hams,  or  other 
imentarv  matters.      Feb.  14. 

3197.  1.  Climont.  Prooess  for  the  manufacture  of  im- 
•oved  artitieial  butter  (margarine).     Feb.  14. 

B. — Sanitation  ;    Water  Purification 

1091.  B.  H.  Thwaitc.  The  destruction  of  bacteria  in 
wage,  and  apparatus  therefor.     Jan.  16. 

1555.  W.  Defries.  Improved  means  of  improving  or 
urifying  water  in  respect  of  its  gaseous  contents.  Jan.  23. 

161S.  R.Malabar.  Improved  means  of  purifying  sewage, 
an.  24. 

1777.  O.  Schmidt.  Improvements  in  apparatus  for 
urifying  effluents.     Complete  Specification.     Jan.  25. 

1913.  A.  M.Clark.— From  O.    Fromme,  Germany.     Im- 
roved   method   of  and    means    for   the  pasteurisation   of 
Jan.  28. 

■.'213.  J.  Westaway.  A  new  or  improved  filtering  uppa- 
itus  applicable  for  the  treatment  of  sewage,  yeast,  the 
v  products  of  manufacturing  processes,  and  the  like, 
eh.  1. 

C. —  Uitinfectants. 

1580.  J.  H.  Pollok.  An  improved  carbolic  disinfectant, 
an.  23. 

1984.  G.  C.  Fowler,  M.  A.  Fowler,  and  E.  J.  Fowler, 
mprovemeuts  in  disinfectants,  perfumes,  insect  and  vermin 

•  -trovers,  aud  the  like,  and  in  the  preparation  and  manu- 
icture  of  the  same.     Jan.  29. 

Complete  Specifications  Accepted. 

1900. 

A. — Foods. 

1.  V.  Tomlin.     Antiseptic  process  for  the  preserva- 
ion  and  packing  of  eggs.     Feb.  13. 

16.199.  E.  W.  Morris.     Diabetic   sugar-free  milk.     Feb. 

B. — Sanitation ;    Water  Purification. 

I.  W.     Pirrie.      Appliance     for    sterilising     liquids. 
.1>.  13.  o       H 

2J.625.  J.  Kroog.     Sterilisation  of  liquids.     Jan.  30. 


C. — Disinfectants. 

5  981.  A.  Zimmermaun. — From  The  Chemische  Fabrik 
auf  Actien  vormals  E.  Sehering,  Germany.  Antiseptics. 
Feb.  20. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Application. 

2601.    H.  J.  H.  Fenton.     Process   for  the  production  of 
br  omo-methyl-furfural  from  cellulose.     Feb.  6. 


XX. -FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  and  EXTRACTS. 

Applications.  * 

1467.  J.  Takamine.  Improvements  in  glandular  ex- 
tractive products  consisting  of  the  active  principle  of  the 
suprarenal  glands,  and  the  process  of  producing  the  same. 
Complete  Specification.     Jan.  22. 

2899.  E.  Wirth.  Manufacture  of  a  nitro-derivative  of 
carbazole  from  nitroso-carbazole.  Complete  Specification. 
Feb.  11. 

3217.  L.  Weil.  Obtaining  saponine  from  horse-chestnuts. 
Complete  Specification.     Feb.  14. 

3287.  C.  Bauer.— From  L.  Lederer,  Germany.  An  im- 
proved process  of  forming  triacetate  of  pyrogallol.     Feb.  15. 

3394.  J.  Wetter. — From  F.  Rose,  Germauy.  Improve- 
ments relating  to  the  preservation  and  concentration  of 
fruit  juice,  or  to  the  manufacture  of  fruit  extracts.     Feb.  16. 

Complete  Specification  Accepted.  | 
1900. 
9S72.   E.  Maertens.     See  Class  XII. 


XXI.— PHOTOGRAPHY. 

Applications. 

1092.  R.  Wedmann.  An  improved  process  for  producing 
stippled  or  grained  photographic  pictures  directly  from 
photographic  negatives  or  diapositives.     Jan.  16. 

1168.  J.  A.  Hicks.  A  chemical  compound  for  use  as  a 
special  toning  bath  in  connection  with  photography. 
Jan.  18. 

1818.  W.  J.  McCounell.  Improvements  in  and  relating 
to  photography.     Jan.  26. 

2637.  W.  G.  Perks  and  H.  G.  M.  Fletcher.  An  improved 
method  of  separating  flexible  photographic  films,  cards,  and 
the  like.     Feb.  7. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Applications. 

984.  C.  H.  Curtis,  C.  L.  Watson  Smith,  D.  J.  Metcalfe, 
A.  C.  Pearcy,  and  A.  F.  Hargreaves.  Improvements  in 
explosives.     Jan.  15. 

2014.  H.  Geary  and  E.  Neal.  Improvements  in  packing 
and  storing  explosives,  and  in  the  manufacture  of  shells, 
mining  fuses,  and  the  like.     Jan.  29. 

2253.  J.  B.  Bernadou.  Improvements  in  smokeless  ex- 
plosives or  colloids,  and  process  for  making  the  same. 
Complete  Specification.     Feb.  1. 

2339.  D.  Bachraeh.  Improvements  in  nitro-cellulose 
and  similar  compounds,  and  process  of  making  the  same. 
Complete  Specification.    Feb.  4. 
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A.  Lack.  Improvements  in  the  manufacture  of 
explosive      Feb.  4. 

J.  C  Schrader.  Improvements  in  and  relating  to 
machines    for   mixing    explosive     compounds.       Complete 

Specification.     Feb.  7 

Complktk  Specifications  Acckptbd. 

1900. 

Q.  lVnek.'.  Factories  for  the  manufacture  of 
explosives.     Feb.  6. 

2448.  K.  Wiessner  and  M.  Wiessner.  Machine  for  the 
manufacture  of  wax  matches.     Feb.  18. 

4593.  W.  D.  Borland.  Manufacture  of  nitro-explosives. 
Jan.  23. 


8462.  A.  Reichvrald. — From  the  Firm  of  F.  Kriipp,  Ge 
many.     Time  fuses.      Feb.  2i>. 

31,065.   L.  Wohler.      Detonators.     Feb.  -JO. 

83,252.  P.  M.  Justice.  From  The  International  Stunk, 
less  Powder  and  Dynamite  Co.,  Ltd.,  United  Stat, 
Smokeless  powder  in  the  process  of  manufacturing  tl 
same,  and  in  apparatus  therefor.      Feb.  18. 

PATENT  UNCLASSIFIABLE. 
Application. 
2679.    A.   Kronstein.      Process   for   rendering    materia 
proof  against  the  action  of  moisture  and  of  chemical  agetr 
Complete  Specification.     Feb.  7. 


Printed  and  PniJished  bv  Etke  and  Spottiswoode.  East  Hardin?  Street,  London,  E.C.,  lor  the  Society  of  Chemical  Industry.— I  -' 
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NOTICES. 


Annual  General  Meeting. 
Innual  General  Meeting  will  be  held  in  Glasgow,  on 
■diiesday.  July  24th,  and  following  days.    Full  particulars 
l  appear  in  a  subsequent  issue. 


Authors  of  communications  read  before  the  Society,  or 
,  nf  its  Local  Sections,  arc  requested  to  take  notice  that 
Iit  Bole  43  of  the  Bye-laws  the  Society  has  the  right  of 
aritv  of  publication  for  three  months  of  all  such  papers, 
ringcment  of  this  live-law  renders  papers  liable  to  be 
',  .1  by  the  Publication  Committee,  or  ordered  to  be 
traded  for  the  Journal,  in  which  case  no  reprints  can 
furnished  to  the  author. 
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Wm.  S.,  c  o  Farquhar  aud  Gill,  40,  St.  Paul   Street, 
en,  Colour  and  Varnish  Manufacturer. 

ner.  Fred.  11.  New  Brunswick,  N.J. ,  U.S.A.,  Chemical 
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ry,    Lawrence,  co   Russian  American   Metal   Co.,  23, 

Scblueeselberg  Prospect,  St.  Petersburg,  Russia,  Metal- 
lurgist. 
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ur,  Harold  W..  1  o  Matlock   Bath ;    Worsboro',  near 
Bamsley. 
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of  Peoua.,  Palmerston,  Pa..  U.S.A..  Chemist. 
Smith,    Harry,   1  o   Fairfield    Road ;    74,    Holly  Avenue, 

Jesmond,  Newcastle-on-Tyne. 
Smith,    W.  Stanley,   l/o    Highfield ;    Bryntirion,   Bersham, 

near  Wrexham. 
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M.  It.:  Joarnals  to  Ward  Honse,  Tyrone,  Pa., 
I  .-A 
Stewart,  R.  I'.,  l/o  Industry  Place  ;  59,  Wellwood  Terrace, 

Kerr  Street,  Kirkintilloch,  N  11. 
Stone,  I.  F.,  l/o   Maiden   Lane;    100,    William    Street,   New 

York  City,  U.S.A. 
Thompson,  G.  W,  l/o  Marshall   Street;  40,  Adams   Street, 

Bra  iklyn,  N.V  .  I  .S.  \. 
Van  Mai  ken.  J.  C,  1  o  Seymour  Street  ;  150,  Queen  Victoria 

Street,  E.C. 
Wa.'n',  All.,  l/o  Douai  ;  9,  Place  St.  Francois  Xavier,  Faris. 
Wate*.  E.  A..  1  o  Brockley  ;   52,  King  Street,  Woolwich, 

S  E. 
Watson,  Eric   E.,  I/d  Chile;  3,  St.  Aidan's  Terrace,  Birken- 

Watson,   Jno.   C,  l/o   West   Leigh ;    Schlucsselberg,  near 

tersbnrg,  Russia. 

ley,  l/o  liayounc  ;  Carthage,  Miss.,  U.S.A. 
White,  W.  Gilchrist,  l/o  Broadbottom  ;  30, Clarendon  Boad, 

M.,  Mancb 
Woo  mer;  Journal-   to   Mayfield,   Mortimer    I 

rohn's  Wood,  N.W. 

CHANGE   OF  NAME  AND  ADDRESS. 

Weissmullcr,  l.  Lewisham,  to  :— Miller,  B.  E.  W., 

Villas,  Greenway  Road,  Runcorn. 

CHANGE   OF   ADDRESS   REQUIRED. 
Lambert,  Alan,  l/o  IB,  Bishopsgate  street  Within,  E.C. 


IBratbsf. 

Batterworth,  Jas.,  Newark,  N.J.,  U.S.A.     .Tau.  21. 
Raymond,  C.  W..  Campbell  Road.  Bromley-by-Bow,  I 

SLibcrpooI  £>trttoiu 

Meeting  held  mi   Wednesday,  February  27 th,  1901. 


MB.    C.    I.ONGl'KT    nlGGINS    IN    THE    Oil  UK. 


TDK   DETEBMIXATIOX  OF   ARSENIC    \NI> 
ANTIMONY   IN   CUPREOUS  MATERIALS, 
BY    A I  IAN    GIBB,    A.B.S.H. 

Tim     estimation    of    arsenic    and    antimony    in   enpreo 
materials  is  of  great  importance  to  the  metallurgist,  and 
i-  desirable  that  ho  should  have  at  his  command  mi  < 
estimation   which,  while  being  thoroughly  reliable,  can 
earned  oat  in  reasonably  short  time. 

One  of  the  methods  which    has  been  much   used  fort 
estimation   of  arsenic  in   copper   was  devised  by  Abel  a 
Field  (Chem.  Soc.  J.  14,  290),  and  is  based  on  the  solabil 
of  sulphides  of  arsenic  and  antimony  in  solutions  of  alkali 
sulphides.      The  solution   containing   copper,  arsei 
is    rendered   ammoniacal    and    saturated    with  sulphured 
hydrogen.     The   arsenic  and  antimony  remaining 
lion    are   separated  from  sulphides  insoluble  in   ammoni' 
sulphide   by    filtration,  and    tin'     filtrate    is   aciduli 
precipitate  the  dissolved  sulphides. 

This   method  affords   a    satisfactory  separation,  but  ti 
must  he  given  for  the  complete  solution  and  the  subsequ 
separation  of  the  sulphides   ■  >f  arsenic  and  autimon 
the  washing  of  the   bulky   precipitate  of  co] 
occupies  a  considerable  time. 

The  separation  of  arsenic  and  antimony  fi 
more  conveniently  effected  by  precipitating  them 
ferric  salts  (Crookes,  "  Select  Methods  in  Cheui) 
Analysis,"  -nd  Ed.,  p.  430).  Ferric  nitrate  is  added  to 
solution  and  its  iron  precipitated  as  basic  acetate,  t 
carrying  with  it  the  arsenic  and  antimony  as  fc 
arsenate  aud  antimonate.  Arsenic  and  antimony  are  s< 
rated  from  the  ferric  precipitate  by  ammonium  sul|ih 
and  repreeipitated  by  acidifying  the  alkaline  solution. 

Odling    (Chcm.  News,  July   18.   1863)   detected  ar- 
in   copper   by   dissolving  the  copper  in  ferric  chloride 
hydrochloric  acid,  and  continuing  to   boil   aftei 
solution  lias  been  effected,  when  arsenic,  if  preset 
off  as  arsenious  chloride,  which   is  readiiy  condei 
may  be  detected  in  the  distillate  by  iodine. 

The  distillation  of  arsenic  as  arsenious  chloral 
reduction  by  ferrous  chloride  and  addition  of  hydi 
acid  was  dtscribed  by  Emil  Fischer  (Ber.  d.  Deal 
lies.  1880,  p.  1778).  Later  writers  found  that  man] 
rations  were  necessary  for  the  complete  volatilisatii 
arsenic  unless  very  strong  solutions  of  hydrochl 
or  the  gas  itself,  were  used  in  the  operation. 

The  material   under  examination   is  dissolved  in  I 
acid  or   hydrochloric   acid  and  potassium  chloi 
excess  of  these  reagents  removed  by  repeated  cvapo 
with   sulphuric   acid.     'J  he  residue,  containin 
is    distilled    with    ferrous   chloride    and    hydrochloric    ' 
and  the  arsenic  determined  in  the  distillate  by  titr..' 
iodine  or  by  precipitation  by  sulphuretted  hydrogen. 
A  modification  of  Odliug's  process  by  Tboro&i 
consist,  d   in    the  addition  of  ealciiini  chloride  to  tli 
chloric   acid   solution   of  ferric   chloride       Its 
was  thus  raised,  and  the  arsenic   was   completely  '. 
bj    a    few    minutes'   boiling.     By   this   device   qoanti:  i 
estimation  wa8  readily  effected. 

Dr.  J.  Clark  (this  .'lournal.  1887,  353)  described  a  pi  » 
of  separating  arsenic  from   copper  by   distillation 
hydrochloric  acid  solution  of  ferric  chtaride.     1"  -• 
arsenic  contained  in  pyrites,  he  replaces  ferroue 
used  by   Fischer,  by   cuprous  chloride,  in 
nesiuni   and  sodium    salts    resulting    from    i he   uolol 

•Discussion  on  Pattinson's  onper  on      I 
Copper,"  read  hefore   Newcastle-oil 
i    N-ws.45,  p.  21S,  May  1892. 
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droobloric  arid  of  the  product  obtained  in  his  inrth.nl  of 

ig  the  sulphur  and  arsenic  in  the  pyrites.     Ho  thus, 

obabfy,  obtains  a  solution  with  a  high  boiling  point,  but 

this,  as  well  as  in  his  copper  process,  he  recommt  oda  two 

evaporations  with  fresh  additions  of  hydrochloric 

Stead  (this  Journal,  Maj  1895)  applied  Fischer's  method, 
odifled  by  himself,  to  tlie  estimation  of  arsenic  in  steel, 
i  evaporates  the  solution  several  times  with  fresh  additions 
hydrochloric  acid  to  ensure  the  complete  volatilisation  of 

C.  and  J.  J.  Beringer   (Text  Book   of  Assaying,  3rd  Ed., 

"c  details  of  an   experiment  which  shows  that  on 

iitng  a  solution  of  ferric   chloride  and  hydrochloric  acid 

lb  coppt  i'  containing  8-  18  per  cent,  arsenic  onlj  2-74  per 

l  volatilised  by  ono  evaporation,  whilst  by  boiling  the 

iper  with  ferric  chloride,  containing  calcium  chloride, 

whole  of  its  arsenic  was  volatilised. 

Che  repeated  evaporations  to  mar  dryness;,  necessary  for 

volatilisation    of     the    arsenic     when     calcium 

is   omitted,   arc   tedious,   and    when   antimony  is 

•>«.-nt  thej  introduce  considerable  danger  of  volatilisation 

anthnonous  chloride.     L'lnt ti-n  (this  Journal,  I8'J4,  324), 

lowing   tlic   procedure   described   by    Dr.    (lark,   found 

imony    in   nearly   all   his   distillates.     On    the   solution 

i taming    atsenic    and    antimony    being    evaporated    to 

ir  near  dryness,  a   temperature  may    readily    be 

.■hid   high,  i-   than  that  at  which  antimonous  chloride  is 

itite.    The  following  ex]ieriments  show  that  a  consider- 

•  error  may  occur  if.  in  the  presence  of  antimony,  the 

illation    is   carried   en   until   the    solution    approaches 

i  solution  of  ferric  chloride  and  hydrochloric  acid,  on 
ion  to  dryness,  gave  a  distillate  which  contained  no 
lidised  by  iodine. 

'o  a  portion  0  tne  solution   In  e.C.  of  a  solution  of 

o  n  lining  0-004  grm.  antimony  were 

e.l  ami  the  mixture  distilled. 

'istillate,   when   edges  just  showed  dryness,  contained 

00]  grm.  aiitin y.  Additional  distillate,  after  evapora- 
te complete  dryness  with  a  further  1">  e.c.  hydrochloric 

i,  contained  0'0002  grin,  antimony. 

iceker  (Zeits.  f.  anal.  Cheni.  9,  516),  in  order  to 
tilise  aisenious  chloride,  heats  the  solution  containing 
[lions  compounds  with   sodium  chloride  ami  sulphuric 

i,  the  latter  being  in  sufficient   quantity  to  form  a  bath 

eh  ean  he  readily  heated  to  1  !!.'>  (.'.,  at  which  tempera- 
arsenions  chloride  is  effectively  volatilised.  Fresenius 
antitative   Analysis,  7th  Ed.,  p.   185)  recommends  this 

hod  as  suitable  tor  separating   arsenious    and   arsenic 

y   the  addition   of  calcium   chloride  a    temperature   is 
lily   attained,   before   dryness    is   even   approached,   at 
•h  arsenious  chloride  is  completely  volatilised.     Beringer 
ci7.,  ]  s  experiments  showing  the   accuracy 

his   method,  and   finds  that  no   arsenic  is   left   in  the 
tion  after  ten  minutes'  gentle  boiling. 
or  carrying  out    this  method  the  copper,  in  the  form  of 
filings  or  thin  foil,  is   put    int..  the  distilling  flask  with 
ilufdon  and   calcium  chlorides  in  hydrochloric 

On  boiling,  the  copper  is  rapidly  dissolved,  and  the 
nic  present  is  volatilised  as  arsenious  chloride.  The 
.wing   data   will   suffice   to    show  how  the   distillation 

c.  of  ferric  and  calcium  chloride  solution  were 
■d  0-2  grm.  pure  electrotype  copper  and  5  c.c.  of  a 
ion    of    arsenious    chloride    containing    0  0025   grm. 




boiling  6  minutes 
.      9 

.      14        ,. 
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arsenic.     The   distillates    were   titrated  by  iodine  solution, 
I  c.c,  of  which  was  equivalent  to  0*0005  grm.  arsenic. 
Practically  the  whole  of  the  arsenic,  if  it  i*  in  solution,  is 

volatilised  when  the  solution  boils,  and   i     is  only  n ssary 

to   carry   on   the  distillation    sufficiently   long' to    ensure 

i iplete    solution    of   tin-    copper.      Usually    it    suffices    to 

operate  upon   i   grm.  of  i-opper.  and  complete  solution  of 
tlii-  should  in-  effected  in  15  minutes. 

I  in' solution  solidifies  at  a  temperature  near  120  C.;a 
temperature  at  which  antimonous  chloride  is  not  volatile, 
and  consequently  there  is  no  danger,  from  overheating  the 
solution,  of  not  bringing  about  complete  separation  of 
the  two  metals,  since,  for  the  complete  volatilisation  of  the 
arsenic,  the  solution  need  never  be  evaporated  to  even 
incipient  dryness. 

As  a  means  of  estimating  arsenic  the  process  described 
leaves  little  to  be  desired,  hut  the  methods  in  use  for 
estimation  of  antimony  are  by  no  means  so  satisfactory. 
The  most  accurate  methods  in  common  use  for  this  purpose 
are  of  the  gravimetric  order,  the  most  satisfactory. being, 
probably,  that  in  which  the  antimony  is  separated  by 
electrolysis  in  the  metallic  state. 

The  arsenic*  and  antimony  are  obtained  in  solution  by 
the  method  referred  to  above,  in  which  the  basic  ferric 
acetate  precipitate  containing  these  two  metals  is  digested 
in  a  solution  of  sodium  sulphide.  From  this  solution,  after 
oxidation  by  hydrogen  peroxide,  antimony  may  he  readily 
precipitated  by  electrolysis,  the  only  unsatisfactory  feature 
being  the  comparatively  long  time— at  least  six  hours — 
occupied  bj  the  various  operations. 

In  order  to  extend  the  arsenic  distillation  method  to  tin' 
estimation  of  antimony  a  solution  is  required  which  may  he 
heated,  without  decomposition,  to  a  temperature  above  that 
at  which  antimonous  chloride  is  volatilised  from  hydro- 
chloric acid  solutions.  A  concentrated  solution  of  zinc 
chloride  (Watts'  Directory  of  Chemistry,  V.,  p.  1069)  has 
long  been  used  in  the  laboratory  as  a"  bath  for  heating 
substances  to  a  constant  temperature,  and  it  may  be  heated 
without  decomposition  or  volatilisation  to  700°  C. 

On  a  saturated  solution  of  zinc  chloride  being  used  to 
replace  calcium  chloride  in  the  ferric  chloride  solution  for 
distilling  arsenic,  a  temperature  is  readily  attained  at  which 
arsenious  chloride  is  completely  volatilised,  hut  it  is  found 
to  be  impracticable,  by  continuing  the  evaporation,  to  distil 
off  antimonous  chloride  from  such  a  solution,  as  it  solidifies 
at  120  O. — u  temperature  lower  than  that  at  which 
antimonous  chloride  volatilises.  On  boiling  solutions 
containing  antimonous  and  zinc  chlorides  only,  the 
requisite  temperature  is  readily  attained,  but  the  antimonous 
chloride  is  not  entirely  carried  into  the  condensing 
apparatus  and  collected  in  the  distillate.  A  portion  of  the 
volatilised  antimonous  chloride  collects  on  the  neck  and 
sides  of  the  distillation  flask,  owing  to  there  bein"  an 
insufficient  flow  of  gas  to  carry  it  from  the  flask  into  the 
condensing  apparatus.  Practically  the  whole  of  the  hydro- 
chloric acid  contained  in  the  flask  is  volatilised  before 
antimonous  chloride  begins  to  volatilise,  and  it  is  essential 
to  introduce  at  this  stage  some  material  which  will  cause 
a  flow  of  gas  sufficient  to  carry  the  volatilised  antimonous 
chloride  from  the  flask.  For  this  purpose  hydrochloric  acid 
may  he  introduced  by  means  of  a  separating  funnel,  and  bv 
such  addition,  when  the  requisite  temperature  is  attained, 
the  whole  of  the  antimonous  chloride  is  obtained  in  the 
distillate. 

The  following  data  were  obtained  in  the  distillation  of  a 
synthetical  mixture  of  arsenious  and  antimonous  chlorides  ;^ 

Distillation  Mixture. 

Saturated  -/.inc  chloride  solution 50  c.c. 

Hydrochloric  acid 05 

Arsenic— as  arsenious  chloride 0005  grm. 

Antimony— as  antimonous  chloride 0"oai5 

The  distillates  were  removed  at  intervals  and  titrated 
with  iodine  solution,  1  e.c.  of  which  was  equivalent  to 
0-0005  grm.  arsenic  or  0-0008  grm.  antimony. 


*  "Quantitative  Analysis  by  Electrolysis,"  Classen  ;  translation  bv 
Herncks,  p.  74.  J 
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The  considerable  interval,  both  in  time  and  temperature, 
between  the  volatilisation  of  the  arsenious  and  antimonous 
chlorides  affords  opportunity  for  collecting  both  distillates 
separately  with  certainty.  The  quantity  of  each  metal  can 
then  be  readily  determined  by  titration  with  iodine. 

To  ensure  the  reduction  of  arsenates  and  antimonates  it 
is  convenient  to  dissolve  part,  at  least,  of  the  copper  in  the 
distillation  flask,  and  it  is  therefore  necessary  that  a  reagent 
capable  of  bringing  the  copper  rapidly  into  solution  should 
be  added  to  the  acid  solution  of  zinc  chloride.  As  has  been 
mentioned,  suitable  mixtures  of  zinc  and  ferric  chlorides 
solidify  before  the  temperature  necessary  for  distilling 
antimonous  chloride  is  attained,  and  consequently  ferric 
ehloride  is  not  available  as  a  solvent.  A  mixture  of  zinc 
and  cupric  chlorides  with  hydrochloric  acid  readily  dissolves 
copper,  and  this  solution  remains  in  a  fluid  condition  at  a 
temperature  considerably  above  200  C.  By  means  of  this 
solution  arsenic  and  antimony  can  be  readily  estimated  in  a 
single  sample  of  the  material  under  examination.  The 
sample,  except  when  it  consists  of  metallic  copper 
containing  comparatively  large  proportions  of  arsenic  and 
antimony,  is  preferably  dissolved  before  introduction  into 
the  distilling  flask,  as  the  time  necessary  for  the  solution 
of  such  quantities  as  are  necessarily  taken  for  the  estimation 
nail  proportions  is  such  that,  with  convenient  solutions, 
the  distillation  will  have  proceeded  too  far  before  complete 
solution  is  effected.  Further,  fused  zinc  chloride  will  hold 
only  a  limited  proportion  of  cupric  chloride  in  solution, 
and,  consequently,  if  comparatively  large  quantities  of  the 
sample  have  to  be  dissolved,  the  resulting  chlorides  of 
copper  with  the  eupnc  chloride  used  as  a  solvent,  necessitate 
the  presence  of  inconveniently  large  quantities  of  zinc 
chloride  in  the  solutions. 

Pot  practically  carrying  ont  estimations  by  this  method 
the  following  solutions  are  required: — 

(a)  "  Zinc  chloride "  solution  prepared  by  mixing  a 
saturated  Bolotion  of  zinc  chloride  with  an  equal  volume  of 
hydrochloric  acid  containing  loo  grins,  of  copper  per  litre, 
cupric  chloride.  The  zinc  chloride  is  conveniently 
prepared  !.;.  saturating  hydrochloric  acid  with  metallic  zinc 
and  c\aporatiog  till  the  liquid  is  of  a  viscous  consistency. 
This  mixi  boQ  at   about  10S'  C,  and  should  be 

concentrated   or   diluted    in   order    to    effect    this.      The 
tils    can   be    readily  obtained   free  from  arsenic   and 
antimony 

(4)  A  saturated  solution  of  ferric  chloride. 

Ution    of    iodine.      A  convenient   solir 
determining  such  proportions  of  arsenic  and  antimony  as 
are  usually  present  in  cupreous  materials  is  made  by  mixing 
'is-   qrm     iodine  and  2  gnns.   of   potassium  iodide   with 


about  25  e.c.  water  and  making  up  to  one   litre,  when  th. 
iodine    is   completely    dissolved.     This    solution,    1 
which  is  equivalent  to  0*00025  grin,  arsenic  c.r  00004  griu 
antimony,  maintains  its  strength  fairly  well. 

Preparation  of  Sample  for    Distillation. — The  weighei 
Sample   is    dissolved   in   nitric  acid   or  07101  miia,  and  th 
solution,  having  been  diluted   to  about  250  e.c,  is  heated  h 
near  its  boiling  point.     In  the  absence  of  more  than 
of  iron  from  the  sample.  1  e.c.  of  saturated  solution  of  tVir. 
chloride   is   added,  and  solid   sodium   bicarbonate   is  ad,!., 
cautiously  until  a    small  permanent  precipitate  form. 
nearly  boiling  solution.     This  precipitate  carries  with  it  th 
whole  of  the  arsenic  and  antimony  as  basic  ferric  salts,  am 
its   quantity,  when    dealing  with  the  proportions  of  arseni 
and  antimony  usually  found  in  cupreous  materia 
never  be  such  that  the  whole  of  the  iron  is  precipitated. 

Tin  precipitate  is  allowed  to  settle  and  is  collected  on 
small   filter  paper  and  washed  with   hot  water  to 
nitrates.      With   the  small  excess  of    solium  bicarboca' 
necessary  for  this  precipitation  there  is  no  danger  of  formiii 
basic  nitrates.     This  procedure  entirely  replaces  the  repeatc 
evaporations  with  sulphuric  acid  which  have  commonly  I 
be  resorted  to  when  the  removal  of  nitric  acid  is  m 
It  also   presents   the  advantage  that  it  is  immaterial  whi 
quantity   of   the  sample   is  operated  on,  as    the  elemtni 
sought — arsenic  and  antimony — are    concentrated    111   tl 
comparatively  small  precipitate,  for  the  distillation  of  wlnY 
a  moderate  quantity  of  the  "  zinc  chloride  "  solution  stirfi. 
This  is  especially  advantageous  iu  dealing  with  materia 
containing  much  iron,  such   as  regulus  and  ores 
chloride  of  iron  formed   in  dissolving   the   sample   wouli 
if  it  were  all  introduced  into  the  distilling  flask,  require 
large  excess  of   zinc  chloride  to  hold  it  in  solution  at  tl 
temperature  attained  during  the  distillation. 

The  Distillation. — The  most  suitable  apparatus  for  ll 
distillation    is     the    ordinary     round-bottomed    traction 
distillation  flask  •   the  8  oz.  size  is  very  convenient,  with 
deliver)-  tube  fused  into  the  neck.     The  neck  is  stopped  I 
a  rubber  bung,  through  which  are  inserted  a  thin  therm 
meter,  registering  to  about  250°  C.,  and  so  placed  that  tl 
bulb  reaches  to  within  half  an  inch  from  the  bottom  of  tl 
flask,   and  a   small   separating  funnel,  the  stem  of  whii 
reaches  about  half-way  into  the  body  of  the  flask,  and 
after  being  drawn  to  a  point,  bent  so  as  to  carry  I 
hydrochloric  acid  away  from  the  thermometer  and  so  obvia 
danger  of  cracking  the  bulb.     The  end  of  the  delivi  I 
is  bent  and  inserted  into  a  bung  in  one  arm  of  a  three-bn 
(J  tube  standing  in  a  trough  of  cold  water,  and  in  which  t 
distillate  is  condensed. 

The  precipitate   containing  the  arsenic  and  antimony 
placed   in    the  flask   with   50  cc.  of  the   "  zinc  chloridi 
solution  and   about  025   gnu.  of  pure  electrotype 
which  acts  as   a   reducing  agent   towards  the    arse; 
antimouic   acids,  being  itself  dissolved  by  the  cnpi 
ferric    chlorides   in    solution.     When   the    material    urn 
examination  is   metallic  copper  a  portion  of  the  weich 
sample   is    reserved   and    placed   in    the   distillation  fll 
instead  of  electrotype  copper.     The  hung,  with  the  them 
meter   and  funnel,   is   inserted,    and  the  condensing  tu 
containing  just  sufficient  water  to  form  a  lute,  is  com 

The  flask  is  heated  through  wire  gauze  by  a  flam 
just  suffices  to  produce  gentle  ebullition,  until  the  I 
meter  registers  115°  C,  when  the  condenser  is  rene 
a  fresh  one  placed  in  position.     It  is  unnecessary  to 
the  burner  and  so   cool   the  flask  while  this  change 
effected,  as  the  whole  of  the  arsenic  will  have  been  volatili- 
while   the  antimony  will  not  have  begun  to  come  off.     I 
Accessary  temperature  will  be  attained  in  about  15  niiti'; 
from  the  time  of  first  boiling. 

The  condenser  having  been  replaced,  the  gauge  is  rem"1 
and  the  flask  exposed  to  a  strong  naked  flame,  whicl 
the  temperature  to  rise  rapidly,  reaching  15" 
from  10  to  15  minutes.     About  10  cc.  hydrochloric 
then  run  in,  cautiously,  from  the  separating  funnel.     A- 
acid  enters  the  flask,  dense  white  fumes  form,  and  the  flo* 
acid  should   be  regulated  so  as  to  produce  a  steady  stn 
of  gas  from  the  flask.     No  liquid  acid  thou  Id  be  allo-rcl 
fall  on  the  fused  zinc  chloride  in  the  bottom  of  till 
After  the  addition  of  the  hydrochloric  acid  the  beatin, ' 
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ntinned  until  the  flask  is  cleared  of  fumes,  and  when  this 
effected  tin-  temperature  is  usually  about  200  C.  The 
ndensing  tube,  with  the  second  distillate,  is  removed,  and 

.-h.--ri.il.  fee.  allowed  to  solidify  in  the  Bask,  the 
ermometer  being  first  removed.    The  residual  chlorides 
iv  he  removed  from  the  tlask  with  warm  watei 
Titration  of  the  distillates. —  The  two  distillates,  contain- 

nic  and  antimony  respectively,  are  washed  into 
paratc  flasks,  and  to  the  latter  is  added  a  little  solution 
tartaiii-  acid.  The  acid  solutions  are  neutralised  by 
nmonia,  fragments  of  litmus  paper  being  introduced  as 
lieators,  and  are  then  rendered  slightly  acid  by  hydro- 
iloric  aeid.  About  -J  grins,  of  sodium  bicarbonai 
(led  to  each,  and  the  solutions  are  ready  for  titration. 
arch  solution  is  used  as  indicator,  and  it  is  necessary  that 
ia  should  be  coloured  by  iodine  before  addition  to  the 

•    a    considerable    quantity   of   iodine,    frequently 

3  c.o.,  is  required  t"  effect  this  when  using  the 
ute  standar  I  solution  employ,  d  in  determining  the  small 
opottions    of   arsenic     and    antimony     usually    found    in 

materials. 
The  following  determinations  were  made  on  synthetical 
xtures  of  arsenic  and  antimony  to  ascertain  the  degree 
■eonracj  of  the  method  for  determining  these  metals  in 
rying  proportions,  such  as  are  usually  found  in  cupreous 
iterials.  In  each  distillation  50  e.c.  of  the  "  zinc  chloride  " 
ution  were  taken,  and  0  25  urm.  of  pure  electrotype 
pper  added  to  ensure  the  reduction  of  arsenic  and  onti- 
inie  acids.  The  first  distillate  was  removed  after  15 
nutes'  boiling,  and  10  c.c.  of  hydrochloric  acid  were  added 
u-n  the  temperature  reached  150"  C,  and  the  heating 
atinued  for  live  minutes  longer. 
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The  length  of  time  occupied  by  the  operations  previous 
the  distillation  necessarily  varies  with  the  nature  of  the 
I'-erial  under  examination,  depending  entirely  upon  the 
ater  or  less  difficulty  experienced  in  obtaining  a 
iutiivj. 

The  following  are  some  determinations  of  arsenic  and 
timony  in  some  cupreous  materials,  the  proportions  of 
-se  elements  having  been  also  determined,  for  compari- 
a's  sake,  by  the  "ferric  chloride"  and  electrolytic 
For  arsenic  and  antimony  respectively. 
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Though  the  foregoing  procedure  is  that  most  generally 
opted,  it  allows  of  considerable  simplification  when  the 
item!  uixler  examination  is  metallic  copper  or  some 
itetial    readily    soluble    in  an    acid    solution  of    cupric 


chloride,  and  containing  comparatively  large  proportions  of 
arsenic  and  antimony.  Should  tin-  proportions  of  arsenic 
and   antimony  be  such  as  to  make  l  grin,  of  the  sample 

Sufficient  for  the  determination,  it  is  convenient  to  carry  on 
the  solution  in  the  fla-k  while  the  distillation  is  proceeding, 
in  A  similar  manner  to  that  adopted  in  distilling  arsenic 
with  calcium  and  ferric  chlorides,  The  sample,  in  a  fine 
state  of  division,  is  introduced  directly  into  the  flask,  and 
the  two  distillates  are  collected  as  usual. 

The  proportions  of  arsenic  present  in  cupreous  materials 
an-  frequently  sufficiently  great  to  allow  of  this  procedure 
being  followed;  but  antimony,  though  almost  invariably 
present  in  cupreous  materials  containing  arsenic,  usually 
occurs,  except  in  exceptionally  impure  materials,  in 
proportions  which  make  it  necessary  to  take  larger 
quantities  of  the  sample  than  would  be  necessary  for  the 
determination  of  arsenic  alone.  With  even  tlie  dilute 
solution  of  iodine  used,  less  than  0- 0001  gnu.  of  arsenic 
or  antimony  cannot  he  determined  with  accuracy,  and 
consequently,  if  the  sample  contains  less  than  0-01  per 
cent,  of  either,  or  both,  of  arsenic  or  antimony,  it  becomes 
inconvenient  to  carry  on  the  solution  in  the  distillation 
flask. 

Titus  Ulke*  describes  a  method  of  determining  arsenic 
and  antimony  in  metallic  copper  which  has  been  devised 
by  Alk-r  Working  with  10  grms.  of  copper  the  bulk  is 
dissolved  by  hydrochloric  acid  and  potassium  chlorate,  and 
the  solution,  after  boiling  to  free  from  chlorine,  is  trans- 
ferred to  the  distilling  flask  with  the  remainder  of  the 
copper.  The  solution  is  evaporated  to  small  bulk  and 
taken  up  with  hydrochloric  acid,  the  evaporation  being 
repeated.  The  distillate  is  then  removed,  and  is  said  to 
contain  the  whole  of  the  arsenic.  To  the  residue  in  tha 
flask  75  c.c.  saturated  zinc  chloride  solution  are  added  and 
the  whole  evaporated  to  near  fusion,  when  it  is  allowed  to 
cool,  and  hydrochloric  aeid  is  added  before  continuing  the 
heating.  A  'hird  evaporation  is  made  with  hydrochloric 
acid  before  the  distillate  is  removed  for  the  determination 
of  the  antimony. 

The  arsenic  and  antimony  are  separated  from  their 
respective  distillates  as  sulphides,  and  these  precipitates  are 
collected  and  weighed  on  tared  papers. 

This  series  of  operations  appears  to  be  very  cumbersome, 
but  Ulke  says  it  is  claimed  that  the  arsenic  and  antimony 
in  metallic  copper  can  be  determined  by  this  method  in 
about  two  hours. 

Though  the  method  of  determination  described  in  the 
present  paper  has  been  treated,  mainly,  as  one  for  the 
determination  of  arsenic  and  antimony  in  copper  and 
cupreous  materials,  fufficient  work  has  been  done  with  it  to 
prove  its  use  as  a  general  method  for  separating  arsenic 
and  antimony.  The  arsenic  and  antimony  in  any  material 
having  been  obtained  in  solution  as  arsenic  and  antimonic 
acids  can  always  be  precipitated  in  combination  with  iron 
as  described,  and  the  precipitate,  so  obtained,  distilled  with 
zinc  and  cupric  chlorides  in  the  presence  of  metallic  copper 
or  cuprous  chloride  to  act  as  a  reducing  agent. 

I  am  much  indebted  to  Mr.  H.  1).  Crowder  for  the 
assistance  which  he  gave  me  in  carrying  out  the  experi- 
ments upon  which  the  process  described  was  based. 


Discussion. 

Mr.  Alfred  Fodex  asked  whether  the  speed  of  Mr. 
Gibb's  process  was  not  discounted  somewhat  by  the  close 
attention  required  by  the  distillation  and  the  necessity  for 
the  preliminary  precipitation  and  filtration  of  basic  iron 
salts.  The  common  occurrence  in  copper  of  large  pro- 
portions of  arsenic  with  comparatively  small  proportions 
of  antimony  necessitated  the  use  of  large  quantities  of 
the  sample  for  the  estimation,  and,  consequently,  for  the 
complete  separation  of  the  arsenic  and  antimony  as  basic 
ferric  salts,  a  correspondingly  large  quantity  of  "iron  must 
be  precipitated.  To  completely  remove  nitrates  from  this 
precipitate  by  washing  would  be  a  matter  of  considerable 
difficulty.     He  would  like  to  be  assured  by  Mr.  Gibb  as  to 

•  "Present    Commercial    Methods    of    Copper    Assaying    and 
Analysis,"  Eug.  and  Mining  J.  1899,  p.  727. 
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the  completeness  and  entire  reliability  of  the  separation  of 
the  two,  when  present  in  nuryinjt  proportions. 

Mr.  liiim.  3  that  the  washing  lerable 

quantities  of  precipitated  basic  ferric  salts  was  certainly  :i 
matter  of  some  difficulty,  but,  even  in  the  examination  of 
comparatively  impure  cupreous  materials,  the  quantity  need 
never   be    large.      The   weight    of    iron    precipitated    need 
rarelv    exceed    0-25  gnn.,    even    when    the    arsenic    and 
antimony  were  in  such  widely  differing  proportions  a>  may 
.:  in  good  tough  rate  copper.     The  washing  of  much 
ter  quantities  of  basic  ferric  salts  than  that  mentio 
could  be  rapidly  effected  with  the  aid  ol  a  filter-rump.    The 
inly  claim  made  as  regards  rapidity  was  that  accurate  3i 
miriations  could  be  male  bj  the  method  described  in  very 
much  less  time  than  I  y  any  of  the  commonly  used  methods. 
The    preliminary    separation,    which    need    never    occupj 
■  and  more  usually  could  be  effected  in  15  minutes 
or  K  -  imon  to  the  usual  gravimetric  methods  for 

determining  arsenic  and  antimony,  and  the  time  occupied 
by  tl  Bt  reparation  by  alkaline  sulphides,  followed 

paration  of  arsenic  by  magnesia  mixture,  and  antimony 
could  not  compare  favourably  with  that 
occupied  bv  distillation  with  zinc  chloride  and  subsequent 
titration  of  the  distillates  obtained.  The  distillation  required 
no  more  attention  than  did  any  other  chemical  operation 
in  which  liquids  were  heated.  W  ith  regard  to  the  complete- 
ness and  reliability  of  the  separation,  that  was  shown  clearly 
by  the  experiments  described. 

lon&oit  exertion* 


Meeting  held  on  Monday,  February  ISth,  1901. 


MR.    OTTO   HEHNEB    IN    Tin:   CI1UK, 

DIS(  I  SSION  ON  T1IK 

OCCURRENCE  AND  DETECTION  OF  ARSENIC 

IX  MANUFACTURED  PRODUCTS. 

The  (  iiurm  vx.  as  an  introduction  to  the  discussion,  said  : 
In  opening  the  discussion  on  thi:,  subject,  which  for  some 
time  past  lias  occupied  so  great  an  amount  of  public  attention, 
1  would  like,  in  the  first  instance,  to  ask  you  to  approach 
the  matter  in  a  calm  and  judicial  spirit,  and  to  remind  you, 
although  Mich  a  reminder  may  be  perfectly  unnecessary, 
that  we  have  absolutely  nothing  to  do  with  the  case  which 
1  quired  into  by  courts  of  law,  and  that  we 
have  not  to  express  any  opinion  on  the  circumstances  which 
have  brought  about  the  Manchester  catastrophe.  We  have 
met  in  order  to  consider  whether  manufacturers  of  sulphuric 
acid  and  those  who  use  it  for  industrial  purposes,  a>  well  as 
the  professional  men  who  guide  and  advise  the  technologists, 
have  to  take  any  steps,  and,  if  so,  what  steps,  in  order  to 
avoid,  as  far  as  practicable,  possibility  of  mischief  in  the 
future. 

In  order  thai  the  discussion  on  so  important  a  subject 
should  remain  within  bounds,  I  propose  to  throw  out  some 
suggestions  as  regards  the  lines  within  which,  in  my  opinion, 
the  matter  might  be  most  usefully  discussed,  but,  in  -<• 
doing,  1  do  by  no  means  intend  to  limit  the  field  to  these 
suggestions,  numberless  interests  being  at  stake  which  ought 
fitly  to  occupy  your  attention. 

It  will,  I  think,  at  once  !»■  agreed  to  in  principle,  that  the 
contamination  of  food,  drink,  or  drugs  with  arsenic,  is 
inimical  to  public  interests,  not  only  to  public  health,  but  to 
-at'ety  of  each  person.  No  consideration  of  commercial 
ce,  or  cheapness  of  manufacture  can 
weigh  111  the  scales  as  compared  with  health  interests,  if  the 
latter  are  involved. 

When  it  is  considered  that  much  upward  of  one  million 
-  of  sulphuric  acid  are  annually  produced  in  this  country 
alone,  and  more  than  nine-tenths  of  that  quantity  from 
pyrites  more  or  lc-s  arsenical,  that  sulphuric  acid  is 
employed  in  the  manufacture  of  avast  number  of  articles 
of  daily  use,  some  idea  can  be  formed  of  the  importance  of 
the  matter.    Taking  two-tenths  of  1  percent,  as  the  a' 


amount  of  arsenic  contained  in  pyrites  acid,  then  no  less 
than  1,800  tons  of  arsenic  would  annually  be  distributed  in 
the  acid  alone,  making  no  subtraction  for  the  acid  which  i- 
subjected  to  a  de-arsenication  process  before  use.  On  tin 
other  hand,  acid  with  much  more  than  0-2  per  cent,  of  arseni, 
is    found.      Only   an    infinitesimal    fraction  of  that  atnoBDI 

d  is,  ot  course,  used   in   articles  directly  intei 
food,  drug,   or  drink.      The   two  chief   consumers  are  tii 
makers   of  I.eblane  soda   and    of  artificial    manures 
phosphates  and  ammonium  sulphate).     These,  as  a  rule,  ii 
not    invariably,    use    arsenical    acid.     That    portion    of  thi 
arsenic  which    is    present  in  the  arsenious  condition 
soda  manufacture    into  the  hydrochloric  acid,  while  that  ii 
the  higher  state  of  oxidation  is  left  in  the  salt  cake, 
part  goes  into  the   si  da  and  the  caustic  alkali,  and  into  th. 
numberless   substances   manufactured  by  their  aid,  sucb  ai 
soap,   glass,    ultramarine,   borax,   &e.     The    proportion  n 
arsenious  and  arsenic  acid  is  variable.     Wherever  arsenic 
hydrochloric  acid,  again,  is  used,  there  arsenic  is  introduced 
as,  tor  instance,  in   the   manufacture   of  glycerine,  whethr 
pharmaceutical  or  for  dynamite  manufacture. 

In  the  manufacture  of  superphosphates,  a  proportion  o 
the  arsenic  escapes  as  chloride  or  fluoride,  and  poll 
air,  while  the  major  part  remains  in  the  supcrphosphott 
Here  it  i-  counted  by  the  analyst  as  phosphoric  acid,  and  i 
paid  for  as  such  by  the  purchaser.  It  is  spread  far  an 
wide  over  the  ground,  and,  while  it  probably  does  n 
material  harm,  if  any,  to  the  crops  themselves,  it  is  liable  t 
be  taken  up  by  them  in  traces. 

Wherever  arsenical,   sulphuric,  or   hydrochloric   add 
employed   in    the    preparation    of   articles   which   do  no 
crystallise,    but    are    obtained    by    the    evaporation   of  th 
solution,  the  bulk   of  the   arsenic    e  iters    the  article,  an 
remains   in  it,   such  as  in  that   of  glucose,  glycerin 
oxide  of  iron.     But  even  where  crystallisation  of  the  fin; 
product   takes   place,  part  of  the  arsenic  often  enters  tl 
crystals.     The  occurrence   of    arsenic    in    phosphates  It 
become  widely  known  owing  to  recent  proceedings.     It  h; 
been  net  with  in  borax  and  boric  acid,  in  ferrous  sulphat 
acid  and  neutral  sodium,  and  potassium  carbonate: 
have   found    traces    in    sugar    and    in   molasses,  iu    bakit 
powder,  through  the  potassium  acid  sulphate,  &c.  &c.    Tl 
Pharmacopoeia   teems   with   instances  of  substances  whii 
must  be  tested   for  arsenic.     Under   our  laws,  each  vein! 
of  any  substance   that   either  serves  as   food,  or  is 
the  preparation  of  food,  is  liable  to  prosecution  if  contan 
nation  can  be  proved,  and  to  the  infliction  of  a  substanii 
fine.     The  responsibility  resting  upon  the  persons  pri 
responsible,   namely,    the    makers    of    sulphuric 
therefore,   enormous.     Under   section  2G   of  the   I 
Drugs  Act,   1890,   the   expression  "food"   includes  (in/ 
alia)  "  any  article  which  ordinarily  enters  into  or  is  used 
the  composition  or  preparation  of   human  food."     I 
be  interesting  to  argue  that  hence  HoS04  is  a  foo 
leave  that  to  the  lawyers. 

Now    I    want   you    seriously  to    consider  whether  it 
feasible    that   all    sulphuric   acid    which    is    sold    by    t 
sulphuric  acid  maker  be  freed  from  arsenic,  and,  if  possib 
from  other  contamination  liable  to  produce  injury  to 
or   failing  this,  whether  or  not  all   acid  which  has 
Thus  freed,  be  plainly  labelled  "arsenical,"  so  plain' 
would  be  evident  to   the   meanest   understanding  that  si 
acid  must  not  be  used  for  the  preparation  of  matters  lia 
to  be  consumed  by  man.     If  my  information  i-  correct, 
cost  of  de-arseuicating  acid  is  quite  inconsiderable,  i 
nil.     There  are  but  a   few  hundred  makers   of  acid   in 
country,  but  thousands  of  users.     .Many  of  thos  •  are  dev 
of  knowledge  of  the  most  elementary  kind.     1  do  n 
that    it   is   fair   to   these   to  have   specially   to  ask  for 
arsenic-free   material,   when   as   a   matter   of  course   il 
ought  to  get   it  without  a   special  request.     I  would  aim 
like  to  go  further  and   say  that  no  arsenical  acid  ought 
be  used  in  the  manufacture  of  superphosphates  and  ot  10 
But  whether  you  agree  with  this  suggestion  or  not  you  ' ' 
have  to   consider  what  shall  be   understood    by  "  de-arsi  • 
cated  "  acid.     Chemical  purity  is  out  of  the  questi'  I 
not  to  be   attained.     Every  material   in    the  world 
probably   infinitesimal   traces   of  every  element.     W  "■ 
practical   purity  as  regards  arsenic?     This  is  en 
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limi  to  1"'  an  iwered  by  practical  men,  n  il   by  theorists. 

cannot   1.  •  satisfied  with  indefinite  statemenl  ,  of 

ioh  chemists   unfortunately  are  much  too  fond  :   it  will 

do  to  remove  all  but  "  traces  "  j  we  must   have  definite 

us,  precise  definitions.     We  have  to  c  insider  pi  i  iticable 

ilyttcnl    methods   to    tix    the     quantities   with   sufficient 

further,  what    amount   of  arsenic   in.\    safely    be 

lived  without  chance  of  injury  to  health,  and,  lastly,  the 

•ability  .1   manufacturing  methods  to  effect  the 

As    regards    the   hitter  point,    however,    I 

Sdcnce  that    tin-  scientific   in. facturer  will 

1  means,  it  he  has  not  got  them  already,  to  satisfy  any 

uirenici  ts. 
it'  the  analytical  method   I  propose  to  speak  at  gn  iter 
rth  further  on:    I   hope  to  be  able  to  satisfy  you,  that 
cists   to   delect,  and  approximately   measure, 
quantities   of  arsenic.     To   fix  the   quantity  permis- 
i-  not  a  matter  for  a  chemist,  who  must 
!   by    the   doctor   ami   sanitarian.     Taking,   provi- 
tally,    the   experience   collected    from    the    Manchester 
tcmic,  and  attributing,  solely   for   the    purpose   of  my 
umenl,  the  whole  of  the  ill-effects  of  the  beer  to  the 
■nic  and  to  nothing  else,  I  think   I  cannot   be  far  wrong 
a  i  laketwo-hundredthsof  a  grain  of  arsenic  (arsenious 
I)  in  a   gallon  of  beer  to  he  the  smallest  amount  thai  lias 
n   suspected  to  have  had  any  effect,  and  that,  therefore, 
hundredth   of  a  grain   may  be  taken  as  the  safe   limit. 
inied  by  man  in  larger  proportion 
i  solids,  and  that,  therefore,  the  same  proportion  of  im- 
itj  iu  a  liquid  is  a  much  more  serious  matter  than  in  the 
of  a  solid,  we  are  on  the  safe  side  (assuming  the  eorreot- 
.  of  the  minimum  limit  of  one-hundredth  grain)  if  we 
:  onr  deductions  upon  the  beer  experience.     No  brewer 
Id   use    as  much  as  36  lb.  of   glucose  to  one  barrel    of 
lis,  Inn    taking    such  an    exaggerated  proportion   it 
hi    follow  that    1    lb.  of   7,000   grains  of  glucose  might 
i'01    grain,  or   10  grms.,  just  over  one-hundredth 
milligrm.  of  arsenic.     As  at  the  very  outside  5,  but  let 
cent,  of  sulphuric  aci.1  as  compared 
starch   or  sugar  are  used  in  the  manu- 
als of  invert  sugar  or  glucose,  it  would  follow  that  for 
sulphuric  acid  might  contain  without 
g.r  as  much  as  ii-iml  per  cent.  (1   in  100,000),  or  one- 
h  of  a  milligrm.  of  arsenic  in  10  grms.     Digressing   for 
.  and  assuming  that  SO  lb.  of  malt  were  used  for 
barrel,    1  lb.  might  contain,  without  objection,  0-007 
of  malt   might    contain   exactly   one 
dredlh   niilligiin.    arsenic   as    an   outside    limit.     Xow, 
ditions   might   all   most  easily  be  observed  by  the 
nifactur  rs   of   glucose   and   acid,  and  by  the  maltster; 
u  uiy  i  as  far  as  it  goes,  I  feel  convinced  thai 

aration  of  acid   with    10    limes  less    arsenic  than 
ted   presents  no  difficulty.     But  to  be  further  on 
side    1   would  suggest  that  we  should    halve   the 
unts  of  arsenic  permissible,  namely,  that  sulphuric  acid 
sonicated  if  it  contained  not  more 
OS    milligrm.    in    10   grms.   or   one  of    arsenic    in 
illated  as    arsenious    aeid.      I    have  tested    a 
iber  of  samples  of  commercial  de-arsenicated  acids  with 
is  than   that    quantity.      1   make   the    suggestion, 
more  with  a   view  to  obtain  the  opinion  of  the 
ety,  that   i-   to  say,  of  acid  makers,  glucose  mannfne- 
wers,  and  sanitarians,  than  to  lay  down  a  definite 
I  should   explain,  that   I   have  stated  the   quan- 
r   10  grms.,  because  my  analytical  work  has 
.tht   iue  that   quantities   of  arsenic   lying   between    0-OI 
I   milligrm.  can  be  most   readily   and   accurately 
ged.     What  we  urgently  want  is   an  agreement  ;   want 
hi  1  is  an  everlasting  source   of  trouble  to  every- 
It  must  not  be  open  to  every  crank   to  raise   charges 
.  .In-  of  food,  &c.  simply  because  by  some  means 
he  thinks  to   have,   or  "has  actually,   discovered 
ily    iiisigniti,  ,,i,i    mill    infinitesimal    traces    of    arsenic. 
let  our  conditions  of  life  infinitesimal  arsenical  contami- 
00  is  utterly  unavoidable.     I  have  only  to  remind  you 
the  late  Sir  Edward  Frankland  actually  showed  arsenic 
•acted  from  the  London  atmosphere. 

hi    further    be    a    useful    subject    for    discussion. 
ther   the   state   in   which   arsenic   is    present    in    fond 


materials  is  an  important  factor  as  regards  the  physiological 
effects,    .lust   as  there  is  at  least  one  arsenic  compound, 

Oamely,    Cacodyiic   aeid,    which   is    slated    to    be   harmless. 

although  it  includes  about  50  per  cent,  of  the  element,  so 
there  max  be,  and  doubtless  are,  other  compounds,'whioh 
are    exceptionally    poisonous.     Arseniuretted   hydrogen    is 

one   .1  them:  we  know-   thai   it,  or  a  .similar npound,  is 

produced  from  arsenious  aeid  by  the  action  of  some  fungi 
Ipejiicillium  brevicaule) ;  is  it  possible  that  it,  or  BOini 
other  equally  poisonous  substance,  is  formed  during'  the 
fermentation  of  arsenical  fluids  ?  I  have  made  a  few  ex- 
periments to  get  an  answer  to  the  question,  but  so  far 
without  success.  No  trace  of  arsenic  can  be  discovered 
in  the  distillate  obtained  from    highly  aisenic-eontainiuatrd 

beei  for  instance. 

The  experience  of  manufacturers  of  brewing  sugar  and 
similar  substances  who  iu  the  past  have  exercised  a  strict 
control  over  their  products  would  be  very  welcome.  I 
know  that  a  number  of  them  have  had  many  years  of 
experience  in  that  respect,  and  they  could  tell  us  what 
means  of  control  they  have  adopted,  and  whether  they  have 
had  any  difficulty  in  obtaining  materials  of  sutlieient  purity-. 
The  professional  part  of  the  subject  is  also  worthy  of 
discussion.  I  freely  confess  that  although  I  have  for  many 
years  been  engaged  in  the  analysis  of  food  products,  I 
had  never  been  struck  with  the  need,  which  we  now  well 
know  to  exist,  for  testing  them  for  arsenic,  unless  injury 
to  health  had  been  attributed  to  the  food-material  in 
question.  It  is,  of  course,  always  easy  to  be  wise  after  an 
event,  and  to  recognise  that  in  the  past  one  has  omitted  to 
do  things  which  it  would  have  been  well  to  do  if  one  bad 
known,  lias  any  chemist  been  far-seeing  enough  to  scent 
the  danger  and  to  guard  against  it  iu  his  daily  work;  1 
do  not,  of  course,  refer  to  the  testing  of  sulphuric  acid 
itself,  but  to  that  of  articles  directly  or  indirectly  made  by- 
its  aid, 

It  would  further  be  most  desirable,  although,  slightly 
outside  the  title  by  which  the  discussion  has  been  announced 
to  the  members,  to  obtain  whatever  information  there  may- 
be available  concerning  the  physiological  action  of  impari- 
ties other  than  arsenic  in  sulphuric  acid  or  products  made 
from  it. 

And,  lastly,  I  would  suggest  whether  the  antiquated 
distinction  between  brimstone  and  pyrites  aeid  might  not 
well  be  given  up.  If  all  acid  that  might  be  sold  were 
purified  and  practically  freed  from  arsenic,  as  already  at  the 
present  time  a  great  deal  of  acid  made  from  pyrites  is  a 
great  deal  purer  than  acid  made  from  brimstone,  the 
distinction  would  be  without  utility.  Given  two  equally 
pine  articles  of  the  same  kind  it  is  indifferent  from  what 
raw  product  they  are  made  ;  as  a  rule  only  prejudice  insists 
upon  one  kind  in  preference  to  the  olher.  Just  as 
saccharose  made  from  beet  is  sold  indifferently  with  that 
made  from  cane,  because,  when  pure,  both  are  identical,  so 
in  the  case  of  sulphuric  acid.  Of  course  if  anyone  directly 
asks  for  aeid  made  from  brimstone  it  would  be  a  deception 
to  give  him  acid  made  from  pyrites,  however  pine  it  may 
be,  but  it  would  surely  be  more  rational  to  judge  substances 
In  their  purity  rather  than  by  their  derivation.  When  I 
buy  a  pure  chemical  it  is  a  matter  of  little  moment  to  me 
how  it  is  produced,  as  long  as  I  get  it  pure.  The 
question  of  the  presence  of  arsenic  in  malt  and  the 
limitation  of  the  amount  of  the  impurity  also  comes 
legitimately  within  oui  discussion,  but  I  trust  that  members 
taking  part  in  the  debate  will  keep  away  from  the  conten- 
tious suliject  of  so-called  •' pure  "  beer.  This  Society  has 
nothing  to  do  with  that  matter. 

Mr.  David  Howaisd  thought  that  the  question  before  them 
had  two  sides.  One,  the  use  of  such  quantities  of  arsenic 
as  might  possibly  be  iujurious,  and  the  other  the  ideal 
that  existed  in  some  people's  minds  of  chemical  freedom 
from  arsenic.  The  latter  was  an  easy  matter  to  promise, 
especially  if  the  seller  lived  abroad.  In  fairness  to  English 
chemistry  he  was  bound  to  say  that  he  believed  such 
guarantees  from  abroad  were  not  more  reliable  than  English 
ones.  The  important  question  for  them  to  consider  was 
the  proportion  of  arsenic  which  was  really  dangerous.  That 
depended  very  much  upon  what  the  arsenic  was  in.  A 
man's   weight    was    about     1,500,000    grains,   and   it   was 
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ilritik  his  own  weight  of  beer  in  a  week,  \\  hat 
would  lie  tlie  effect  of  even  one  grain  in  a  million  so  taken 
into  the  system?  On  the  other  hand,  if  common  salt 
were  contaminated  to  the  same  extent,  it  would  take  a 
very  long  time  indeed  to  consume  enough  to  got  the 
maximum  medicinal  dose  of  arsenic.  The  tact  to  bear 
in  mind  was  that  arsenic  ir.  any  appreciable  quantity  was  to 
be  carefully  guarded  against.  Another  important  fact  to 
remember  was  that  sulphuric  acid  was  by  no  means  the 
only  source  of  arsenic  in  chemicals.  How  many  green 
ekiss  bottles— how  much  iron  wire  would  he  found  even 
tolerable  tree  from  arsenic?  Zinc  they  knew  more  about; 
hut  even  in  that  ease,  how  many  knew  where  to  lay  their 
hands  on  any  quantity  of  tine  absolute!]  arsenic-free^? 
And  the  same  remark  applied  to  any  mineral  of  volcanic 
origin  which  was  used  in  the  arts.  Then  there  was  the 
question  of  Beleuiuffi,  a  body  which  some  authorities 
■considered  to  be  absolutely  harmless,  and  others  considered 
more  deadly  than  arsenic.  The  whole  question  was  one  of 
great  difficulty,  lie  repeated  that  what  was  chiefly  wanted 
was  a  ignition  of  what  any  particular  body  was  to 

be  used  for.  Next,  let  all  beware  of  any  talk  of  chemical 
purity.  The  chances  were  that  any  such  guarantees  would 
be  Craps  either  to  the  buyers  or  the  sellers,  and  uo  sensible 
manufacturers  could  give  them  honestly.  Having  decided 
on  some  method  of  testing,  it  was  ill  the  next  place 
iolutely  necessary  to  have  a  clear  standard  of  purity. 
Hi-  had  known  cases  where,  dealing  with  one  part  in  a 
million,  two  chemists  had  differed  widely  in  their  pro- 
portions. If,  therefore,  it  were  agreed  that  a  substance 
should  not  contain  more  than  a  given  percentage  of  any 
given  substance,  the  method  of  determination  should  also 
be  agreed  upon,  or  disputes  as  to  purity  would  certainly 
arise.  Next,  to  clear  ideas  of  standards,  one  required  a 
proper  sense  of  proportion.  For  example,  the  fact  that 
even  one  per  million  of  arsenic  in  tartar  emetic  might  do 
no  great  harm  should  be  no  reason  for  passing  a  much  less 
proportion  of  arsenic  in  beer.  It  was  not  altogether  a 
question  of  whether  the  substance  was  to  he  used  for  food, 
but  whether  it  would  be  used  in  such  quantity  as  to  render 
the  presence  of  arsenic  really  dangerous. 

Dr.  E.  Divers  said  that  Mr.  Howard's  remarks  might  be 
illustrated  by  an  experience  of  his  own  with  respect  to 
arsenic  of  volcanic  origin.  There  was  a  celebrated  mineral 
water  in  Japan  which  consisted  of  a  mixture  of  volcanic 
hot  and  cold  water,  the  hot  water  containing  sulphuretted 
hydrogen,  and  the  cold  water  being  strongly  acid  and 
charged  with  alumina  and  so  forth.  From  lo  gallons  of 
that  liquid,  after  standing  for  a  month  or  two  he  had  got 
a  bright  yellow  deposit  of  arsenic  sulphide,  which  he  had 
estimated  to  equal  one  part  in  a  million  of  the  water. 
Another  point  he  could  speak  upon  was  that  of  selenium, 
and  particularly  in  connection  with  the  vexed  question  of 
brimstone  acid  versus  pyrites  acid.  Very  little,  if  any, 
brimstone  acid  was  made  in  this  country  ;  but  if  they  drew 
upon  the  vast  stores  of  brimstone  in  Japan,  they  would  get 
a  sulphur  which  contained  both  selenium  and  tellurium, 
and  thus  get  a  sulphuric  acid  largely  charged  with  both 
those  elements.  That  sulphur  was,  however,  as  free  as  it 
could  possibly  be  from  arsenic.  Therefore,  one  could  not 
be  sure  of  pure  acid  by  trusting  to  sulphur  rather  than 
pyrites,  unless  they  also  decided  as  to  the  source  of  the 
sulphur  itself. 

Mr.  S.  Ham.  remarked  that,  apropos  of  Mr.  Howard's 
suggestions,  he  had  recently  been  asked  to  guarantee  a 
soap  arsenic-free.  With  a  view  to  that,  hi-  had  made  some 
experiments,  using  the  Gutzcit  test.  The  result  was  an 
apparent  trace  of  arsenic.  On  repeating  the  test,  using 
I  paper,  he  had  failed  to  get  even  a  trace  of  arsenic, 
lie  haM  then  used  Mr.  Kiikby's  modification  of  Gutzeit's 
and  found  it  to  work  extremely  well.  All  the  sul- 
phuretted hydrogen  formed  was  retained  in  the  first  of 
the  three  bulbs  through  which  the  gas  passed  before  it 
reached  the  mercuric  chloride  paper.  He  began  with 
2  mgrms.  of  arsenic,  which  was  too  much,  and  reduced  the 
quantitygradually  until  In-  found  that  even  one-fiftieth  mgrm. 
could  be  seen  perfectly  well.  He  had,  of  course,  first  tested 
hi  zinc  and  hydrochloric  acid.  He  then  tried  his  soap, 
nd  on   the  first   experiment  decomposed  it  straight  away 


in   the  flask  of  the   apparatus.      The   result   was   that  t 
sulphuretted    hydrogen    passed    through,      lie  then 
posed  the  soap  first,  and  turned  the  whole  of  the  fatty  aci 
and  acid   liquor  into  the  flask.     Not  the   slightest  tin,-. 
arsenic  was  found  ;  and  the  same  occurred  when 
off    the  fatty   acids  aud   used    only  the   acid  solution,     1 
then  added  one  tenth  mgrm.  ol  arsenious  acid  to  10  grn 
of  soap,  and  decomposed  it.  leaving  the  fatly  acids  still 
i  lie  top.     There  was  a  clear   sign  of  arsenic.     Also,  wl 
the  fatty  acids  were  taken  off,  apparently  all    tin 
was  retained  in  the  acid   solution.     There  was  no  difficu 
in  detecting  the  arsenic  down  to  one-fiftieth  of  a  milligram! 

Or.   Mkssel  said    that,   contrary   to    Dr.    Divers 
Sicilian    brimstone  was    not   invariably  free  from 
nor  from   aisenic,  and   in    sulphur  from    Iceland  and  ft 
S|>ain  these  impurities  were  likewise  occasionally  found.    S 
phuric   acid    made    from    brimstone   offered,  therefore, 
absolute  guarantee  of  purity    lo    the  glucose   manufactui 
The  standard  of  purity  in  sulphuric   acid  demanded  lo 
Chairman  could    readily   be  met  by  manufacturers  purify 
their    acids    with    sulphuretted    hydrogen,    or    by 
catalytic  process,   no   matter  from   what  raw  materia] 
acid    was    produced.     The    former    process     consisted 
keeping  the  acid  condensed  or  concentrated  in  the  Glu 
tower  separate ;  by    so   doing    a    large    proportion    of  b 
arsenic  aud   selenium  was  eliminated  from   the  gai 
the  arsenic  especially   was  retained  by  it.     Probably 
fact    accounted  for   the  large    percentage    of   arsenic 
with  in  sulphuric  acid  mentioned  during  recent  rev 

Sulphuretted  hydrogen  was  next  passed  through  the  dill 
chamber  acid,  and  the   resulting  acid  would  then   m 
Chairman's  requirements.     Sulphuric  acid  produced  lo 
catalytic  process  yielded  an  acid  of  still  greater  purity, 
the    manufacturer   was,  in  his  own  interest,  compel] 
realise   such    extreme   purity,  as   otherwise   his   e 
catalyties  and  apparatus  would  in  a  short  time  be  desir 
Selenium   was    absolutely   eliminated    by    either   the 
phuretted    hydrogen  or  the   catalytic  processes,  aud  n ■'• 
occurred  in  purified  acid.     The  quantity  of  seleniu  n 
taiued  in  unpurified  chamber  acid,  prepared  from  Bio 
pyrites,  he  found  to  be  three  parts  per  million.     It'enlph 
acid  eouhi  so  readily  be  purified,  he  must  for  all  that  op;  I 
the   idea   that   all  acid   used   should   be   so  treated, 
superphosphate  manufacturer  who,  in  addition  to  liis 
make,  bought   large  quantities  of  acid,  would  othenris 
seriously  handicapped,   especially    in   foreign   con. 
and  it  had  only  quite  recently  been  proved  agaiu  tha  ( 
small    quantities   of   arsenic   contained   in   supcrphos]  e 
were  harmless  to  the  land  and  to  the  crops.     When   h 
extraordinary  demand  as  to  purity  was  made  on  sulpl 
acid,  sold  at  a  few  shillings  per  ten,  it  behoved  I 
to  overlook  Mr.  Howard's  remarks,  aud   he  recommi 
analysts  to  go  to  the  Royal  Institution   and  look  at  a 
in  a  cabinet  containing  the   Faraday  relies.     It  was 
"  Action  of  dilute    sulphuric    acid  on  green   glass 
October  1884,"  and  illustrated  this  actiou  in  a  most 
manner.      He   considered  it    ill-advised   to   conip> 
faeturers  to  use  any  particular  kind  of  acid,  but  a 
menf.  should  be  arrived  at  as  to  what  standard  of  p 
acids  used  for  the  preparation  of    foodstuffs  should  sa  f 
and  determine  by  what  method  any  impurities  v 
ascertained.     If    manufacturers   properly   tested   tl 
materials  such  revelations  as  had  recently  been  mad 
not  occur  again. 

Finally,  he  advocated   dropping  the  denominations   n> 
stone,  oxide,  pyrites,  acid,  &c,  aud  using  the  express 
sulphuric  acid  free  from  arsenic,  &c,  especially  in  » 
the   many   kinds   of  raw   material    available    to  the 
manufacturer. 

Dr.  J.  A.  Voelckeb  thought  it  altogether  unm 
use  sulphuric  acid   entirely   free   from  aisenic   for  n  i» 
superphosphate.     He  was  aware   that  statements  b* 
made  as   to    arsenic  being  taken  up  by  plants  ;  bul 
statements  rested  upon  very  slight  evidence,  and  the  I 
absolutely  no  evidence  as  to  the  quantity  thus  tak  " 
Nor    was   there   any   proof  whatever   that  harm  ha<  *' 
arisen  to  either  man  or  animals  through  having  eaten 
or  foods  grown  with  superphosphate  containing  a 
thought  it  was  pushing  matters  too  far  to  yield  to 


.rci.so.nwi.l     THE  JOURNAL  OF  THE  SOCIETY  OP  CHEMICAL  INDUSTRY. 


191 


*  i  regard  to  tin-  |i:>--ilile  cuntainiuittioii  of  food  pi 

»  ch  Unci  gone  through  the  soil,  to  which  soil  a  materinl 

containing   some   small    quantity   of  arsenic  had 

a   added.     In    the   first  place,   the  amount  of 

contained    in  superphosphate  was    almost   beneath 

•  ee.  One  might  say  that  ordinary  mineral  super- 
p  sphate  contained    less   than   0  03   per  cent,  of  ai 

stcil  several  samples,  and  bis  experience  was  that 

cent,  was  an  average  amount  of  arsenic  to  find  in 

tin.     He   had  also  tested   the   crops  grown   on    land   to 

tperphosphate   containing   some   arsenic  had  1  een 

and  he  could  not  say  that  in  ;.n\  case  had  be  found 

ition  of  arsenic  in  the  grain  or  crops  grown  on  such 

bl.     If  there  was  this    larking  danger  through  the  use  of 

OSphate,    what   a    dreadful    state    the    cattle    of    the 

must   be   in.  eating,  as  they  did,  some  50  lb.   per 

lily  of  roots  containing  arsenic  !     He  thought  that 

fl  scare  waa  disposed  of  by  the  fact  that  no  authenticated 

N    had  occurred  of  danger  to  either  the  cattle  themselves 

0  >  human  beings  who  had  eaten  the  flesh  of  cattle  which 

1  consumed  such  crops,  lie  thought,  therefore,  that 
bi  re  manufacturers  of  superphosphates  were  required  to 
.re  their   products  arsenic-free,    there   should   be   some 

.  definite  evidi  nee  as  to  whether  arsenic  was  taken 

p-  or  ti"t.  and,  if  so,  in  what  quantity  ami  in  what 

[t  would  he  just  as  reasonable  to  object  to  the  use 

because  of  the  germs  it  contained,  or  to 

:  superphosphates  in  any  form,  because  sulphuric 

ii     was    employed     in    their    manufacture.     The    whole 

t    from    the  agricultural    point    of    view   seemed  to 

mndation. 

r.  B.  E.  R.  Xi  wi.vxiis  thought  it  wool  1  be  interesting 

to  he   meeting  to   know  Sir  Joseph  Gilbert's  views  on  this 

-abject.      He   bail  written   'o  him  to  elicit  his 

■  ion,  which  hud  been  given    in   the  following  note  :  "In 

■■course  of  our  Rothamsted  wheat  experiments,  I  think 

a  ie   j  ears    IS4.1-- l(j,  we  applied  on  small  patches,  side  by 

it  arsenates  and  phosphates.    The  resnlt  was  negative." 

r.  Thus.  Tvrei;  said  that  every  chemical  manufacturer 

isld  for  an  acceptable  standard  and   a  reliable  test.     He, 

r,  was   -atisti.d  with   Marsh's   and  Reinseh's  tests 

He  had   tried   every  modification  that  had 

jested,  and  had  come  to  the  conclusion  that  after 

no   one  was   a   material    improvement  on  the  old 

method  cat ef ully  done.     Some  of   the  tests,  how- 

■     med   to  be   specially  applicable  to  certain  bodies. 

ng  so,  they  should  be  applied  in  those  special  cases. 

A  in  instance  of  good  work   in  this  direction,  he  would 

iper  by  E.  W.  T.  Jones  (this  Journal,  1S01,   281). 

lion    of    how    the   Reinseh    test    should    be 

ueprmed  he  knew  of  no  better  piece  of  work.     Dr.  Messel 

is]  said,  in  effect  :  "  Whatever  you  want  you  shall  have  : 

it  do  not  in  nommercial  matters  run  us  into  toxicologieal 

when  von  simply  want  the  ordinary  thing."     In  the 

>r|-nt  state  of  their  knowledge,  and    during  the  present 

I    would  be   a   mistake  to   give  any   guarantee    of 

h  deal  purity.     If   any  guarantee  were  given,  it   should 

effect  that  so  much  of  a  certain  substance  being 

ta  n,  no  sisjn  of  arsenic  was  exhibited.     To  that  extent  he 

>ri  d  go,  but  no  further.     One  of  the  difficulties  from  the 

tnrer's  point  of  view  was  how  to  apply  the  various 

e  .  and  in  that  matter  professional  chemists  could  help 

really.     Mr.    Hall   had    referred    to   the   admirable 

is  of  Kirkby.    When  illustrations  of  it  first  appeared 

ipers,  it  struck  his  son  (Mr.  Charles  Tyrer)  as  being 

-  iu  certain  respects,  and  he  set  to  work  to  devise 

ct  nprovement  upon  it. 

*ith  regard  to  the  Gutzeit  test,  most   people  who   had 

id  obtained  adverse  results.     That  was  due  to  the 

i  the  early  descriptions  of  its  application  were  not 

hat  the  doubts  and  difficulties  had  been  cleared 

U|  he  Gutzeit  test  was  as  safe  and  precise  as  any  other 

-  Journal,  1901,  281).     He  stood  there  as  a'manu- 

i  id  endorsed  every  word  that  had  been  said  in  the 

•  so  far,  and  hoped  that  the  result  of  this  important 

a  would  be  that  manufacturers  would  have  some- 

'b  ;  definite  to  go  upon,  and  that  whatever  test  were  put 

>n  e  next  pharmacopoeia  for  arsenic,  it  would  be  one  that 

r  .body  could  understand.     With  regard  to  selenium,  he 


and  his  sou  had  made  various  tests  for  that  body  with 
arsenic.     (Mr.  Tyrer   here   exhibited    a   series    of  mirrors 

Bhov.  ing  the  results  of  these  tests.  ) 

Mr.  I''.  J.  Lloyd  had  been  surprised  to  hear  the  remarks 
of  Dr.  Messel,  and  still  more  to  hear  them  supported  by 
Dr.  Voelcker.  He  thought  that  the  manufacturers  of  acid 
manures  were  in  a  fool's  paradise,  and  would  find  it  out  too 
late  to  save  themselves  from  foreign  competition.  There 
was  on  the  market  at  present  a  substance  called  a  "weed 
killer,"  which   consisted  of  a  compound  of  arsenic.     It  was 

most  successful  in  its   operation.      How,  then,  could   anv 

say  that  arsenic  wis  not  injurious  to  plants?  That  arsenic 
was  absorbed  by  plants  there  could  be  little  doubt.  Dr. 
S.  Vines,  in  bis  "  Physiology  uf  Plants,"  stated  that  this  had 
been  proved  by  Phillips  in  America ;  and  that  not  only 
arsenic  but  other  metallic  oxides  could  be  absorbed.  He  did 
not  believe  that  the  absorbed  arsenic  went  into  the  food 
product,  for,  being  injurious  to  the  plant's  growth,  those 
which  absorbed  it  never  matured.  He  had  recently 
examined  a  number  of  acid  manures,  and  found  they  all 
contained  arsenic.  In  one  of  them  he  had  found  as  much 
as  n  ;!  per  cent.  That  was  equal  to  21  grains  to  the  pound, 
and  therefore  for  a  heavy  dressing  of  that  manure  no  less 
than  one  pound  of  arsenic  per  acre  would  be  applied. 
Hence  what  really  happened  was  that  the  farmer,  while 
applying  a  manure  to  promote  the  growth  of  the  plant, 
was  also  applying  the  most  deadly  poison  for  plants,  and 
the  result  of  such  manuring  was  not  what  it  should  be. 
From  a  careful  study  of  field  experiments  with  acid 
manures  dining  the  past  20  years,  he  had  come  to  the 
conclusion  that  the  acid  manures  of  to-day  did  not  give 
(he  results  which  the  amount  of  phosphoric  acid  they 
contained  would  justify  one  iu  anticipating.  Whether  these 
results  were  due  to  the  arsenic  contained  in  the  acid 
manures  manufactured  of  late  years  or  not,  experiments 
alone  could  prove.  He  saw  no  other  explanation  of  the  facts, 
and,  if  he  were  right,  manufacturers  would  have  to  make 
their  manures  from  acids  containing  less  arsenic,  or  those 
who  continued  to  use  the  inferior  acid  would  undoubtedly 
suffer,  and  suffer  severely,  from  the  competition  of  other 
manures. 

Dr.  Bernard  Dter  regretted  that  his  friend  Mr.  Lloyd 
had  not  taken  more  to  heart  the  Chairman's  suggestion, 
that  in  discussing  this  question  all  sensationalism  should  be 
avoided.  If,  as  Mr.  Lloyd  averred,  superphosphates  at  the 
present  day  did  not  produce  such  excellent  results  as  thev 
did  20  years  ago,  the  very  obvious  explanation  was  that 
20  years  ago  very  little  phosphatic  manure,  comparatively 
speaking,  had  been  used.  The  land  had  been  manured  for 
countless  years  with  farmyard  manure  containing  an 
tbundance  of  nitrogen,  with  an  incommensurate  quantity  of 
phosphoric  acid,  and  the  laud  was  starving  for  phosphates. 
When  the  new  manure  was  put  on  tlu  land  it  produced 
magical  results.  Xow  that  the  land  was  used  to  it,  it  was 
not  surprising  that  it  no  longer  produced  the  same  results. 
At  Rothamsted  a  large  number  of  fields  had  been  manured 
for  60  years  past  with  nothing  but  chemical  manures  pro- 
duced from  sulphuric  acid,  made,  presumably,  from  arsenical 
pyrites.  If  this  manure  were  so  dausrerou's  it  was  extra- 
ordinary- that  at  no  place  could  one  see  finer  crops  of  grain 
and  roots  than  at  Rothamsted.  Surely  that  was  the  most 
practical  comment  that  could  be  made  upon  the  suggestion 
that  these  minute  quantities  of  arsenic  had  any  harmful 
effect  upon  vegetation.  And  not  only  the  crops,  but  the 
stock  at  Rothamsted  was  remarkably  healthy  and  vigorous. 

Dr.  L.  T.  Thorne  said  that,  while  some  action  was 
undoubtedly  necessary,  it  was  very  desirable  not  to  yield  to 
panic.  The  object  of  the  meeting  was  to  learn  the  views  of 
both  manufacturers  and  professional  chemists  as  to  the 
limits  that  might  fairly  be  required.  They  might  look  for- 
ward to  the  investigations  of  the  Royal  Commission,  that 
had  just  begun  to  >  it,  with  both  interest  and  hope,  because 
they  kuew  that  it  was  chosen  with  care  and  judgment, 
and  contained  men  who,  from  their  positions  and  varied 
experience,  would  command  the  respect  of  the  world.  He 
would  not  express  any  opinion  as  to  the  Chairman's 
suggestion  of  a  limit  of  1  100th  grain  of  arsenious  oxide  to 
the  gallon  of  beet  as  the  standard,  because  he  thought  that 
the  Commission,  after  hearing  evidence  as  to  what  was  the 
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-  point,  would  bo  able  to  fix  th-.it  limit 
efficiently  than  they  could.      Speaking  Froi  ■'   of 

■view   of  the  manufacturer  of  bre        J 

I   to  readily  accept   whatever   limit    the   I 
might  see  tit  to  impose,  for  it   was  ijuiti    .    • 
any   required    standard    Bhofl 

5,   of  course,  an   absurdity. 
Even    the    purest    metals    were   well    known    • 
chemically   pure,  an. 1   analysts   often  thought  wit 
he  difficulty  of  replenishing   their  stock  of  ; 
With  regard  t>  aoids,  then  i  ubt  tha-  commercial 

acid  could  be  and  was  obtained  of  a  degree  of  \ 
sufficient  for  the   purpose.     The   point   to   I  "as 

claiming  that  commercial  acid  was  or  should  be  i 

From  arsenic.     There  ueed  be  no  fear  that  commere 
pure   sulphuric    acid    could    r,ot    be    depended    up  'n    with 
absolute  certainty.     The  selenium  scare  ha  I 

I  within  the  hist  few  days,  but  he   agreed  with 

Dr.  Messel  that   they  need  have  l  o  fear  of  trouble    on   that 

tnt  for   the  method  of  purification   generally  used  for 

ic  rem  ived  practically  all  :  also.     He  bad 

made  a  number  i  ■  iuui  in  commerei 

pun  I  had   failed,  even  with  the  d  '■■■'me 

.  hieh,  in   the  absence   of  other  oxydisiug  aj 
capable  of  detecting  1  Goth  grain  per  pound  of  acid.     There 

thi  medical  point  of  view  t 

But  whether  selenium   was  cr  was   not   as  poisonous  as  it 

I  to  be,  there  could  be  no  doubt  that   sulphuric 

acid  could  be  obtained  so   free  from  it  as  to  be   absolutely 

■  as  essential   that   a  standard  of  purity  should  be 

fixed.      From  the  brewing   sugar   manufacturers   point   cf 

this  might  he  as  rigid  as  they  liked,  but  in  fixin 
it  should  be  borne  in  mind  that  there  were  other  inn: 
to  1*  considered,  and  from  the  public,  point  of  view  all  that 
was  neees-ary  was  that  they  should  fix  the  standard  so  as 
secure  the  safety  of  the  public  health.  The  next 
important  point  which  he  hoped  the  Commission  would 
establish  was  the  particular  test  to  be  adopted.  His  own 
experience  of  the  Marsh  test  wa>  that  it  wa;  perfectly 
-factory  for  the  determination  of  arsenic  in  any  substance 
he  had  had  to  examine.  On  the  other  hand,  it  was  ueces- 
to  carry  it  out  in  a  right  manner.  The  number  of 
modifications  of  it  in  use  were  legion,  and  a  good  deal  of 
the  difficulty  which  had  been  found  lately  was  doubtless  due 
to  these  differences  of  manipulation.  When  they  had  a 
reasonable  limit  of  purity  established,  and  a  carefully 
defined  te?t  and  method  of  carrying  it  out,  there  need  be 
no  fear  of  any  recurrence  of  these  calamities,  an  1  no 
restrictions  imposed  on  manufacturers  or  other  people, 
whilst  the  safety  of  the  public  would  be  assured. 

Dr.  O.  .1.  Stlimivkt  asked  where  the  increased  amount 
of  arsenic  in  glucose  came  from.  Mining  friends  assured 
him  that  arsenic-free   pyrites  was   more  and  more  difficult 

■  tain  Perhaps  this  difficulty  accounted  for  : 
trouble.  How  did  the  manufacture  of  sulphur:,  acid  by 
the  contact  process  affect  this  question  ?  He  was  told  tlm 
the  elimination  of  the  impurities  from  sulphurou-  acid  was 
rial. 
Dr.  II.  Mks-el  remarked  that  so  far  the  speakers  had 
confined  their  observations  to  the  investigation  of  arsenic  in 

i-tuffs,   and  for   this   purpose   the    Beinsch  and    V 

processes  were  practically  the   only  ones  available.     Acids, 

however,   hell  ^'   important   a   part  in   chemical  industry, 

that  he  thought    they  ought   to   be  considered  also.     From 

point  of  view,  as  a   manufacturer,  it  would  be  advisable 

to  adopt  as  simple  a  test  as  possible,  and  the  tin  test,  he 

believed,  would  be   found  to  answer   this  requirement.     It 

was  more  delicate  than  the    old    Mar-h  test   and  could  be 

done    in    a    very    short    time.      Moreover,  it    avoided    all 

with  regard  to  impure  or  inactive  zinc,  and 

it  would  readily  and  with  certainty  determine  the  quantity 

of    arsenic    present.      One    part    arsenic    in   184,000  parts 

i,  iric  acid  using  1   c.c.    of  the  latter  could   readily  be 

detected,  leriug    the    delicacy    obtainable,  using 

such  small  quantities,  he  thought  the  test  might  commend 

.!    to   their   notice,  at   any    rate    for   the    examination 

of  acid>. 

The  quantities  used  in  the  abo\e  test  were  1  c  c.  C  i  (.V., 
1  c.c.  stannous  chloride,  containing   1   grni  I  pei 


c.c,  and  u'  c.c.  strong  HCI.      On  boiling  in  a  test  tube  ai 

allowing  to    stand    for   one   hour,  000001  grin,   ar 

1  c.c.  C.O.V.  showed  a  distinct  colour  almost  ii  imediateh 

Mr.  Graham   Aldous  thought  that  the  Chairman  h. 
taken  a   most   commendable   course   in   recommending  (fc 
this    subject    be    treated    in    a     reasonable    manner 
Chairman's  suggested  sum  lard  of  one  hundredth  of 

eminently  safe   one.     It    meant   one  pi 
eii  millions — a    proportion   which  any  man  or  won: 
might  surely  take  with   perfect  safety.     He  heli.-wd  that 
medicinal  dose  of  arsenic   might   range  from  one-twelfth 
one-sixtieth  of   a   grain,   the   first    prop  ution   being  gi\ 
with  circumspection,  the  latter   with   an   easy  mind.    If 
doctor    could    give     1  6o:h    of    a    grain    in    a   co 
the    small   quantity   of    liquid   with   impunity,   it   seem 
somewhat   anomalous   to  hold   up   a  brewer  as  a  : 
of    arsenical    beer    if     hi>     product     contained 
grain   per  gallon.     Such  action,  he   should  have 
might   have   been    more    reasonably    taken  oo,   s< 
twentieth    of  a   grain  per  gallon.     There   should  be  so 
method  of  testing  agreed  upon,  and  no  legal  action  shoi 
be   taken  if  the   test   did   not  show    irsenic  to  be  present 
more  than  an  absurdly  small  quantity. 

Mr.    A.   II.    Allen   protested  against   the 
the   !i-t    speaker   that  a  definite   test   should 
and   if  a    sample    passed   that   test    it    should   be 
beyond  reproach.      As  a  public  analyst,  it  would  be  wit1 
the  Chairman's  recollection  that  butter  used  to  be  examii 
by  a   particular  test ;  but   those   interested  in  adulters! 
butter   so  manipulated  the  article,  that   the  butter 
ihe  test,  and  it  was  held  that  public  analysts  were  exceed 
their   duties   in   going  past   that   particular  test.      It  \ 
very   desirable  to  agree  on   a  method  of  examination 
arsenic  :  aud  he  was  ready   to   agree    to  use  what 
had  worked   and  found   satisfactory,   but   only  ou  cert 
terms.      Others   might  find    a   certain    test    excellent, 
he    preferred    to     use   his   own   tools,   to   which   he   i 
accustomed,     ne  did  not  think  this  matter  could  1 
at  a   single  meetiug,  and   he  would  suggest   that 
committee  be   appointed  to  issue  a  report  which  could 
discussed   at    a   subsequent   meetiug.      He   felt   a  seri 
responsibility  in  certifying   samples   as  containing  lest  tl 
a   certain   proportion  of  any  particular  body.     '  >: 
not  say   that   there  was  na::e.     I  In   the  other  hand, if  i 
said  there  was  a  trace — well  a  trace  of  arsenic  «a- 
thing,  aud  some  over-zealous  officials   were  only  too  hi| 
to  take  proceedings  without  consulting  the  public  anal 
who  hac  only  stated  the   result   of  analysis.     The  que.t 
was   a    very   dirticult   one,  for  one   could    find  arsenic 
almost  anything  if  one  only  took  enough  of  it.     Theref 
an  absolute  test  of  chemical  purity  would  not  answer, 
had  adopted  a  test  in  the  case  of   beer  which 
purpose,  and  when  the  test   gave  no  indication  of  srse 
he  gave  a  certificate  that  he  had  not  found  any,  but  h 
not  say  that  there  was  none  there.     Some  years  ago  he 
concerned  in  litigation  at  Castleford,  where,  in  the  mal 
of  glass  they  used  about  a  ton  of  arsenic  a  week.    It 
desired  to   know  whether  the   alleged  inju; 
due  to  the  arsenic  from   the  glass   works.     11.    • 
examined   certaiu    crops,   but   found    no    arsenic    in    • 
growing  plants  ;  he  did  not  examine  the 

Mr.    W.   MuinxDALE,   as    a    pharmacist,  differed  f  > 
Mr.  Aldous's   statement  that   1  60th  grain  was  the  - 
dose   of   arsenic    usually  given.     Smaller   doses  were    ■ 
quenth  given,  and  definite  therapeutical  effects  wer. 
from  half  that  dose  given  repeatedly.    He  quite  ggi 
the  Chairman  that  1  100th  grain  per  gallon  was  tie 
limit  that  could  be  allowed  with  safety. 

Mr.  YV.  Thomson   said  that,  with  regard  to  the  • 
of  arsenic  that  could  be  taken  with  impunity,  ir 
remembered  that  for  eight  months  the  people 
were   taking  large   quantities  of   arsenic,  and  yet 
made  a  number  of  people  more  or  less  ill,  and  pfi 
certain  number  of  deaths,  all  of  which  were 
from  alcoholic   neuritis.     It   was  therefore  difficult  I 
what  was  a  ^afe  limit.     He  felt  that  th-  proper  c 
to  take   a   definite    quantity  of  material,  say,  10  grm- 
if  by   a    delicate    test,    say    Keinsch's   or    Marsh's 
showed  a   trace  of  arsenic,  then   that  material  w 
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per  thing  for  people  to  take.     Many  people  were  much 

.•  readin    affected  bj    nrsenio    than  others,   and   they 

lated    for  as  well  as   t ho    people  who   could 

unparutive   impunity.     With  regard   to 

Pyrer'a  modification   of  Ijtttzeit's  apparatus,  he  would 

to  know  whether  be  bad  taken  into  consideration  that 

tted  hydrogeu  was   soluble  in  water  to  a  consider- 

■  ,  .imi  therefore  tbat  the  wash-water  might  dissolve 

Iurettcil   hydn    en,  aud  prevent  iis  detection. 

\    II.  i.\M\.  referring  to  the  remarks   of  two  pre- 

I..1-  who  i  ad  spokcu  of  arsenic  existing  in   glass, 

having   biniself    hail    some    experience  of    the   glass 

i-irv,  wished  to   p  pint   out   tbat  very   few  glasses    were 

le  without  arsenic.     Ii    w.is  put   in  to  promote  the  re- 

on  between  and  mixture  of  the   other  constituents,  but 

t  of   it  went  away   during    the    process.      Whether   what 

Iftt  in  the  glass  of  the  apparatus  used  affected  the  tests 

carried  out  in  the  same,  he  very  much  questioned. 

had  himself   carried   out    numbers   of    complete   glass 

ted  found  an  estimable  quantity  of  arsenic ;  but 

n    testing   any    material    for    small    quantities    of    this 

in  the  Marsh  apparatus,  ho  had  never  found   thai 

amount  remaining  iu  the  glass  of  the  apparatus  affected 

result  ia  any  way. 

r.    James    Kii.mi  nds     doubted    whether    they    had    yet 

bed  the  cause  of  the  recent  eases  of  iilm- -~  and  death. 

hud   been  in  the  habit  of   using  arsenic  iu  both  hospital 

private  practice,  and  bad   usually   given  doses  of  one, 

oaetimi  s  three  milligrammes  cfarsenious  anhydride 

e  limes  acluy  after  food   for  a  good    many   weeks,     lie 

many    years   written    that   prescription,  perhaps, 

it\    limes   a   week,  and  he  had  never  known  a  ease  of 

leuiiiis  to  result     It  was  practically  very  difficult 

for  a  fact  like  thai  in  connection  with  the  present 

Hi,  quite    recently   he   had   had  two   very  pro- 

iiritis  under  his  cure,  oue  or  the  patients 

as  been  ill  for  three  months  and  still  being  confined 

He  had  endeavoured   in   consultation   with   other 

to  discover  the  c  luse  of  tbat  neuritis,  but  iu  vain. 

hi   bave   arisen   fiom  alcohol  was,  he 

negatived  in  that  case  by  the  fact  that  the  man 

!  een  an  abstainer  for  life.     That  showed  that  such  cases 

rred  now  and   then,  and  of  late   these   cases  had  been 

t'eiuarkaiilc  than  any  lie  bad  seen  before,     These  facts 

him   doubtful  whether  be  had  got  to  the  bottom  of  the 

li  had  occurred  to  bhn  that  there  might  be  some 

rial  poison  iu  CO  ih  these  cases. 

ii.man,  iu  declaring  the  discussion  adjourned, said 

the  next  meeting  would  be  devoted  to  the  consideration 

es  to    be    adopted    if   possible   to 

m  a  consensus  of  opinion  as  to  the  method,  and  also 

•  the  limit  of  safety,  as  far  as  it  was  in  their  power  to  do 

Unless  some  agreement    were  come   to  no  trade  could 

••■cure.      That  the  same   limit   for  tartar  emetic   should 

.  to  beer  would  be  absurd  on  the   lace  of  it.     Id 

■i    of  his   suggested    limit    of   1    100th   grain    per 

tical   suggestion   founded   on  the  data 

in    the  carefully  written    book    by  Kelynack  and 

s.      It  it  should  turn  out  that  the 

•  a   were  not  due  to    arsenic    at  all,  so  much  the 

■r.     In  any  case,  the  brcwei    and   the    sulphuric    acid 

aid  he  ahh-   to  supply   the   public    with    articles 

thin  safe  limit-. 

n,j  laid  on  Monday,  March  4th,  1901. 

ME.    OTTO    m.UM.R    IN    THE    CUAIR. 


.  'iuy  proceeding  with  the  forma!  business  of  the  meeting 

'iKiirman  said  that  on  November  6th,  KS'.i9  (this  Journal, 

lien   it   had  devolved  upon  him  to  preside  in 

•  the  then  Chairman,  Dr.  Boverton  Kedwood, 

■  I  referred  to  the  lo>s  sustained  1>\  science  iu  the  death 

■  :  eminent  chemist.  Prof,  Uursen.'    ( In  tbat  occasion  he 
used  the  following  words  :   -his   (Bunsen's)  name  has 

a  household  word  for  nearly  sixty  years,— the 
sen    burner,    the    Bansen    pump,— being    familiar    to 

In  giving  ntterance  to  these  words  of"  pious  respect 
i'l  fallen  into  the  common  error  of  associating  Bunsen's 
■   with   the  pump,  winch,   they   owed  to   their  fellow- 


member,  Prof.  Hermann  Sprengel,  Ph.D.,  I'. U.S..  as  was 
fulh  proved  by  his  publications.     He  (the  Chairman)  to..!. 

this  occasion  to  correct  the  error,  by  calling  the  pump  in 
question  (he  Sprengel  pump,  feeling  thai  credit  should  be 
given  t"  w  bom  it  was  due. 

Dr.  R.  Mi.sm.i.  said  that  it  must  afford  the  members  great 
pleasure  to  hear  the  I  lhairman's  statement.  'The  world  was 
indebted  to  Prof.  Sprengel  for  his  safety  explosives,  for  his 
method  of  exploding  semi-sensitive  or  hydrated  explosives 
by  cumulative  detonation  (now  employed  to  detonate  wet 
guncotton),  and  for  his  introduction  of  picric  acid  by  itself 
as  a  powerful  explosive,  which,  as  Melinite  or  Lyddite,  had 
greatly  raised  the  influence  of  artillery  in  modern  warfare. 
From  none  of  these  inventions  had  Prof.  Sprengel  derived 
any  pecuniary  benefit  ;  and  it  was  only  natural  that  he 
should  be  somewhat  sensitive  when  his  discoveries  were 
attributed  to  others. 

A I  MOURNED  DISCUSSION  ON  THE 

OCCURRENCE  AND  DETECTION  OK  ARSENIC 

IN  MANUFACTURED  PRODUCTS. 

The  I  it  ,mvi  i\,  resuming  the  discussion  on   this  subject, 
said  that,  having  at  their  last  meeting  beard  the  views  of 
manufacturers   on   the   occurrence   of  arsenic   in    various 
manufactured  products,  it  was  now  proposed  to  discuss  the 
best    means    for    detecting    and    approximately    estimating 
arsenic    in    such    products.     Every    chemist    who    had    ap- 
proached the  question  of  the   detection    aud  approximate 
esti uiation  of  arsenic    in   beer   must    have   been  struck  with 
the   fact   that,   though   perfectly  well   aware    of  the    best 
methods  to  be  employed  for  the  search    for  arsenic,  he  was 
now  confronted  in  reference  to  beer  with  a  problem  such  as 
had  ne..  i    been  faced  before.     When  it  was  considered  that 
the   quantities   of   arsenic   concerned   were   in    most   cases 
excessively  small,  that  in  most  cases  they  yvcre  absolutely 
unweigbable,  it  would  be  seen  that  they  had  to  deal  with  an 
entirely  new  problem.      One  of  the  most  important  witnesses 
before     the    Royal    Commission    now    sitting    had    given 
one-hundredth  grain   of  arsenic  per  gallon  as  the  largest 
permissible     amount.     That    was    a    quantity    which     was 
equivalent  to  only  0-6    mm.  per  gallon.     With  such  small 
quantities  the  ordinary  methods  of  determination  must  fail. 
It    was    essential,    in    the    problem    before    them,    that  the 
analyst  should  not  only  state  whether  arsenic  was  present  or 
not   bur  that  its  approximate  quantity  should  also  be  given. 
They    must  abandon   in  such  a  serious  matter   the    loose 
verbiage  often  employed  by  chemists  to  the  effect  that  there 
were   "traces"  present  or  "infinitesimal  traces";  for  the 
term    "traces"    conveyed    no    definite   meaning,   and    its 
conception  varied  with  each  individual  experimenter.     All 
chemists  were  aware  that  there  were  two  principles  under- 
lying   the  usually  adopted   methods   for   the   detection    of 
arsenii  ,— namely,  the  Reinsch  principle,  which  depended 
on  the  precipitation  of  arsenic  on  metallic  copper  in  presence 
of  hydrochloric  acid,   and  the   principle   of  Marsh,   which 
depended  on  the  evolution  of  arsine  with  hydrogen  from 
zinc  or  other  metai.     The  Reinsch  method  was  the  one  first 
recommended  by  the  Committee,  embracing  a  number  of 
eminent  chemists,  » inch  dealt  with  this  question  in  the  early- 
stage  of  the  recent  poisoning  cases.     But  while  the  Reinsch 
method  was   capable    of   distinguishing    between  a   really 
arsenieated  beer  and  one  which  was  almost  free  from  arsenic, 
it  did  not  enable  the  chemist  to  arrive  at  any  approximation 
of  the  quantity  of  arsenic  present.     It  was  further  found  that 
it  was  not  in  all  cases  reliable  as  a  merely  qualitative  test ;  for, 
if  arsenic  were  present  in  the  arsenic  condition,  or  iu  organic 
combination,  e.y.,  cacodylie   acid,  no  deposit,  was  obtained 
on  the   copper,  while,  on  the  other  hand,  if  sulphites  were 
present,   then   the   copper   became   tarnished,   and   it   was 
not  always  easy  to   say  whether  or   not   arsenic  was   the 
cause  of  the  discolouration  of  the  copper,  and  proof  of  it 
could   only   be   obtained    by   oxidising    the    deposit,   and 
obtaining  crystals    of  arsenious  oxide,  or  "  Marshing "  the 
solution  of  the  deposit  on  the  copper.     But  even   if   arsenic 
were  present  in   the  arsenicus  state,  under  some  conditions 
no  precipitation   would  take  place.     For  instance,  if  cane 
sugar  were  present,  the  copper  often  failed  to   precipitate 
arsenic  upon  its   surface  on   account  of  the  levulose  beino- 
decomposed   by   the  hydrochloric   acid  with  formation  of  a 
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pumice  precipitate,  which  continually  came  off  and  prevented 
the  arsenic  from  adhering.     He  should  hero  state  that  liis 
remarks  throughout  were  Dot  the  outcome  of  his  own  expe- 
rience only,  but  included  that  of  several  friends  also,  among 
whom  he  "should  special]}  mention  l'r.  Dyer  and  .Mr.  Ling. 
The  chief  defect  of  the  Reinsch  method  was  that  it  was  not 
quantitative,  not  even   roughly  so.     With   regard   to   the 
Mar-h  test,  he  ought   first   to   point  out  that  the  name  was 
frequently  wrongly  applied  to  the  Marsh-Beraelius  method. 
About  1687  Marsh"  introduced  the  method,  which  consisted  in 
holding   «   piece  of  cold  porcelain  into  the  hydrogen  flame 
suspected  to  be  araeniferous,  when  a  black  lustrous  stain 
of   arsenic   would  be  obtained    in    the   presence   of   much 
c.     That    was   a    comparatively   crude    method,   and 
Her/elms  modified  it  by  applying  to  the  glass  tube  through 
which    the    hydrogen   passed    a    flame    which    caused    the 
arsenic  to  deposit  in  the  tube.    The  Marsh  test  was  generally 
used  in  two  modifications.     That  ot   Gutzeit  depended  on 
the  fact    that  when    hydrogen    mixed  with  arsiue  impinged 
upon  paper  containing  a  metallic  salt,  such  as  silver  nitrate 
or  mercuric  chloride,  a  more  or  less  deeply  coloured  stain 
was  produced.     The  reaction  was  an  exceedingly  sensitive 
one.   but    it    suffered    under   a    number   of    disadvantages. 
Other  substances  beside-  :ir-cnic  would  discolour  the  paper 
— phosphoretted  hydrogen,  for  example— and  there  were  no 
means   of   showing,  with  absolute  certainty,  that  the  stain 
wa-  dm  solely  to  arseuic,  however  great  the  probability  of 
its  being  due  to  arsenic   might  be.     He  took  it  that  in  a 
court  of  law,  in  dealing  with  so  important  a  matter  as  the 
occurrence  of  arsenic  in  foods,  and  in  rendering  a   person 
liable  to  a  criminal  prosecution,  it  would  not  be  sufficient  to 
say .    "1  obtained  a  stain  which  I  believe,  but  am  uot  certain, 
to'be  arsenic."     Therefore  this  would  never,  in  his  opinion, 
be  a  test  upon  which  a  prosecution  could  or  ought  to  be 
based.     He  now  came  to  the  ilarsh-Berzelius  test.     There 
existed   a   volumiuous    literature    on   the   subject.      Some 
investigators  had  come  to  the  conclusion  that  the  Marsh 
test   was    of   a   delicacy   -j   great  thai   it   was   practically 
valueless  because  arsenic   could   by  it  be  found  in  almost 
everything,  while  others   maintained  that   it   was  a  blunt 
te-t,  which  gave  no  reaction  with   minute  quantities.     He 
himself  had  come  to  the   conclusion  that  both  sides  were 
right.     The  Marsh  test  might  be  the  most  super-deiicate  or 
-..  ^e^y  blunt  test,  according  to  circumstances.    All  depended 
upon*  the   investigator's   knowledge  of   the  circumstances. 
One   might  imagine  that   when  hydrogen  was  evolved  by 
any  of  the  usual  means,  the  arsenic  would  be  carried  off  as 
ar-ine,  and  that  this,  on   passing  through   a  hot   glass  tube, 
would  be  decomposed  with   deposition  of  arsenic.     But,  if 
anybody  evolved   hydrogen  from   aluminium  and  sodium 
hydroxide  in   the  presence  of  arsenic,  none  of  the  arsenic 
wouldbe  evolved  as  arsine,  because  the  latter  was  decomposed 
and  retained  by  the  alkali.     This  method  was  excellent  with 
comparatively  large  quantities,  but  quite  useless  in  dealing 
with  the  very  small  quantities   that  might  occur  in  malt  or 
beer.      As   to  the   question  of  the  evolution  of  hydrogen 
from   zinc  by   means  of   an  acid,  there  was   the  greatest 
diversity  of  opinion  as  to  how  the  freedom  of  the  zinc  and 
the  acid  from  arsenic  should  be   ascertained   by  a  blank 
experiment,  and  how  long  a   ''blank"  should  be  allowed 
to   run.     It   was   immensely  difficult   to    obtain    materials 
from  which,  in  two   or  three   hours'   gentle   evolution   of 
hydrogen,   a   trace    of   an    arsenic   mirror    could   uot   be 
obtained.     In  his  opinion,  there  were  very  few  chemicals 
in   the  world   that  would   stand  a   test  of    such    severity, 
and  much  of  the  criticism  to  which  the  Marsh-Berzelius 
test    had    been    subjected    was    due    to    the   exaggerated 
■■•  Station    that    prevailed    as     to    what    the    parity    of 
chemicals  should  be.     If  it  were  recognised  that  in  order  to 
ive  a  gramme,  say  11  litres  of  hydrogen,  32*5  grins,   of 
zin  dissolved,  and  that  one-thousandth  of  a  milli- 

gram!]:,   of  art  a  plain  mirror  iu  a  tube  about 

O'l  inch  wide,  it  would  be  recognised  that  a  substance  must 
be  of  remarkable  purity  to  allow  of  two  or  three  bouts 
eroratioi  ijen   without    a    trace   of   arsenic   being 

detectable-,  for  such  zinc   would  contain   less  than   on 
of  arsenic  in  thirty  millions  I     If  analysts   would  discard 
the     ilea    of    running    a    blank    for   hours,    and    recognise 
that.v.  hen  arsenic  is  present  in  solution  it  is   given  off  in  a 


few  minutes,  at   most  in  half  an  hour,  they  would  sec  ta 
it  was   useless  to  carry  out  a  blank   to  such  an   i\ 
would  be   almost   certain   to  vitiate  the  experiment.    Ai 
material  that  would  give  a  perfect  blank  for  15  minute-  w 
good   enough,  tor  any  such  amount  of  arsenic  as  had,  f 
instance,    to   be    dealt    with   in   beer,    in   solution  was  i 
evolved   iu   a  quarter  of  an  hour.     On  adding  to  zinc  ai 
hydrochloric   acid,    contaiued   in    a    flask    holding    abo 
250  e.c,  and  of  Mich  purity  that  in  15  minutes  no  t.\ 
mirror  was   obtained,  one-hundredth   of  a  inilligraniiL. 
arsenious  acid  and  allowing   ursine  anil  hydrogen  to 
for    15  minutes,  and  then   changing  the  tube,  it  would 
found  that   the  whole  of   the   arsenic  had   been  evolved 
15  minutes,  the  second  tube  remaining   absolutely  cm 
secondly,  iu  using  the  Marsh   test,  he   found  it  best  dm 
use   too  Urge    a    bottle.      Some   experimenters 
which    held  three  or   four  liires  on    account  of  the 
experienced  with  some  material-.      When  it  was  consider 
that     one    had    to     deal    with    quantities     anion:  I 
hundredths   and    even   thousandths    of   a   milligramme 
arsenic,  the  absurdity  of  such  disproportion  of  apparatus 
the  quantity  of  material  would  at  ouce  be  apparent 
fore  he   a  Ivised   the  use  of  the   smallest  flask  compatil 
with   the   physical    conditions   such  a-  bulk  of  flu: 
examined.     He  considered   a  flask  of  about  150 — 2' 
big  enough  ;   if  he  increased  the  size  beyond  that   he  <j 
with   reluctance,  and   only  if  compelled  by  frothi:  \ 
fluid,  but    this   could    mostly  be  avoided.     Thirdly 
found    that    hydrochloric    acid    was    better    for 
hydrogen   from    zinc   than   sulphuric    acid,   although   t 
contrary  was   often  asserted  in   chemical  literature,  be 
if  the  former  was  not  quite  pure  it  could  easily  be  pont 
by  vigorous  boiling,  whereas  sulphuric  acid  could  not  bt 
purified.     Moreover,  a  much  stronger  reaction  was  obtaii 
with  hydrochloric  acid  than  with  sulphuric,  on  tak 
quantities   of  arsenic  ;    in  other   words,  hydrochloric 
more  sensitive  than  sulphuric  acid.     Above  si!  •■ 
was    necessary  to   see  that  the   zinc  employed  was  not  o 
pure  but   sensitive.     It  had   been  pointed  out  by  Dr.  l> 
some  15  years  ago  that  with  certain  kinds  of  zinc  he  fa..-. 
obtain  an  arsenic  reaction  at  all ;   and  he  biin- 
together  with  a  friend,  come  across  another  sauij  I 
wa-   not  sensitive  to  fractious  of  milligrammes  of  arset 
though  it  evolved  hydrogen  freely.     What  wa-  thi 
this   he  could   not   say,   but  his   experiments  had 
another  curious  fact.     The  zinc  which  had  failed 
the  arsenic   reaction  was  in  the  form  of  rods;    wi- 
rods  were  fu-ed  and  granulated  the  metal   became  - 
at  once.     Zinc  suitable  for  the  Marsh  test  should.  I 
not  only  give  a  good  15-minute  blank,  but  should  alsoi 
a  satisfactory   mirror  in   15  minutes  with   U'001  or  0 
milligrammes  rf  arsenious  acid.     In   choosiug  the  quae 
of  a  substance  to   be  tested,  he  first  asked  himself :  "w 
do   I  want  to   find ;    what  do  I  require   from  the 
There  were  some  analysts  w  ho  said  "  I  would  rathe 
a  method  which  is  fairly  blunt,  so  that  my  conscience  i 
be  easily  at  rest."     That  might  be  au  easy  way  of  ■. 
a  difficulty  ;  but  he  thought  rather  that  it  was 
business   to    find   w-hat    was    present,   and    draw  rl 
between    that  which  was    important   and   thai 
irrelevant.     What  that  line  might  be  in  all  cas.  - 
at  present  know .     He  had   suggested  that  an  a 
might   be  drawn,  and  by  the   chemist,  not  by  the  ■*< 
itself.    He  found  that  he  ooulddiscover  the  oue-t 
a  mm.,  or  0-000001  grm.  of  arsenic  in  100  c.c.  of  a  - 
There   was  no   difference  whether  that  quantity  wcrt 
tained  in  10  c.c.  or  in  100;  after  15  minutes  both  ga'' 
same  density  of  mirror.    Now,  if  lOc.c.  of  beer,  for 
readily  showed  0-000001  grm.  As.,03,  then  such  be< 
contain   0-007    grains    per  gallon,   an    utterly 
quantity.     To    search  for  less  was   object 
see  therefore  why  he  should  take  a  gallon  when  b 
10  c.c.  do  all  that  might  reasonably  be  required  of  the 
He  took  a  flask  holding  about  250  c.c,  fitted  it  with 
or  india-rubber,  doubly  bored.     Through  one  hole 
cork  passed  the  stem  of   a  tapped  funnel,  the  ex" 
being  connected  with  a  tube  holding  a  long  scroll  t 
lead  acetate  paper,  then  a  plug  of  cotton  wool,  tin  I 
lated   calcium    chloride,   about    3    inches   in   length, 
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r  plug  of  cotton  wool.     To  this  tube  is  joined  the 

glass  tube,  quill  size,  drawn  out  in  the  middle  to  a 

-  corresponding  to  the  standard  wire  gauge  No.  13 

inch)  at  the   place  where  the  arsenic  mirror  would 

ippearance.     The  end  of  the  hard-glass  tube  was 

at  finely  and  bent  upward  at  right  angles,  as  usual. 

o  the  flask  about  HI  grins,  of  the  best  arsenic-free  zinc 

.    lable  were   introduced,   together  with  about   5   c.c.  of 

Then  the  hydrochloric  acid,  which  must  have  been 

1 1  v  well   boiled  previously,  was  slowly  dropped  in. 

in, ut    10  c.c.   had   been  added  a  quiet  evolution  of 

;  took   place.     The  hydrogen  issuing  from  the  end 

tube  might  be  ignited  without  any  tear  of  explosion, 

on  weiil  ensuring  absolute  safety,  while  the  narrow 

of  the  hard-glass  tube  rendered  flashing  back  as  far 

■  first  cotton-wool   plug,  a    rarely    occurring   matter. 

ydrogen    flame,    while    oxygen    was    still    present, 

.     pointed,    but    gradually    became    rounded     at 

Heat,   by   a  good    Bunsen   flame,   could  now  he 

!   to  the  hard-glass  tube,  at  the  spat  where  the  tube 

narrow.     The  time  should  be  noted,  aud  the  flame 

.n  exactly  after  a  quarter  of  an  hour.     The  tube 

i   be  perfectly  clean.     If  it  were  not,  it  must  not 

icluded  that  the  chemicals  were  impure.     Change  the 

lake  eitlii  r  a   new  cork,  or  chop  up  pieces  of  the  old 

nto    fragments,   warm    them    with    a    little   of  the 

hloric  aeid  and  introduce  them  or  the  decoction  into 

to  see   whether  the  arsenic   proceeded  from    the 

If  pure  chemicals  giving  a  perfect   quarter  of  an 

i     blank   were    secured,    introduce   into   the   flask,  by 

a   of  a  very  dilute  solution,  two-thousandths  of  a  mgrm. 

;  enious    acid,    anil    continue    the    experiment    for    a 

or  of  an  hour.     Generally  it  was  best  to  operate  with 

t(  in  hand.     Care  must  be  taken    that  the   evolution  of 

drogen  was  steady,  and  that  the  flame  of  it  did  not 

■  about  two  mm.  in  length,  or  the  mirror  would  be 
e  over  a  great  length  of  the  narrow  tube  instead  of 
i  short    and    sharply    defined  at    the  end    nearest    the 

It  a  tube  with  two  constrictions  was  taken  aud  two 

m  were  applied  at  the  same  tune  near  the  constrictions 

\  me    mirror    was    obtained   at    the    first    constriction, 

.:.   conclusively,   that   the  whole   of  the   arsenic    was 

I  by  one  heating,  always,  mark,  with  quantities  not 
ceeding   one-hundredth   of   one    mgrm.      Mirrors 

re  th.iu  n  ola  mgrm.  were  so  dense,  that  they  did 
m    of  any   exact   comparison   being   made.     When 
1  tube,  of  a  second   15-minutes  test,  showed  no 
of  arsenic,  another  quantity  of  arsenious  acid  was 
I,  and   thus  a  scale  of  standard  mirrors  was   pro- 
allowing  readily  of  an  estimate  of  one-thousandth 
igram.     The    mirrors   were    sealed  up  in    the   tubes 

II  full   of  hydrogen,  and  were  mounted  on  a  glass 
r  a  white  card,  preserved  in  the  dark.     It  was  not 

io  recharge  the  apparatus  afresh  every  time,  but 
if  a  substance  had  been  met  with  containing  a 

■  quantity  of  arsenic,  the   whole  apparatus   must  be 
v   cleaned  out    and    a  fresh  blank   be  made  before 

.  with  a  new  test.     When  beer  had  to  be  tested, 

i  n  was  allowed  to  evolve  till  all  air  had  been  driven  out, 

la-minute  blank  was  made  :  then  10  c.c.  of  the  beer 

owly  dropped  in  by  the  funnel,  being   most   careful 

introduce   any  air,  as  a  trace  of  air  might  burn  the 

e  ugly  minute   amount   of  arsenic   to    be   dealt   with. 

must  drop   in  slowly,  or  frothing  was  persistent 

u  i)  tag.     The  beer  need  not  be  concentrated  or  treated 

;  if  frothing  was  persistent,  a  little  strong  alcohol 

but  additions  of  any-  kind,  including  that 

hloride   should    be    avoided    if    it    were  at    all 

aeid  10  grms.  should   he  taken  and 

with  water )  if  the  mirror  proved  too  strong,  repeat 

■  58  quantity.     The  same  amounts  of  glucose  and 

0  r  might  be   taken.     In  the  case  of  malt   10   grms. 

m   dilute   hydrochloric  acid,  first   cold,  then 

or  four  tinns  repeated.     Thus  in  at  most  half  an 

i  tion  and  approximate  estimation  was  complete, 

of  accuracy  quite  unattainable  by  any  other 

nirror  were  examined  microscopically  it  was  seen  to 
si  of  arborescent  heads  of  elementary  arsenic  j  if  there 


were  crystals  of  arsenious  acid  in  it,  then  air  had  been 
admitted,  and  the  test  was,  for  quantitative  purposes,  value- 
less. .Now  came  the  important  question  of  the  identification 
of  the  mirror  as  due  to  arsenic.  Nothing  was  simpler: 
lake  the  tube  away  from  the  apparatus,  remove  all 
hydrogen  by  suction.  Fuse  off  the  narrow  part  of  the 
tube  on  both  sides  of  the  mirror,  so  that  the  latter 
was  now  hermetically  sealed  in  a  capillary  tube.  Heat  a 
pair  of  forceps  till  nearly  red-hot ;  hold  the  capillary  tube 
with  these  at  one  end,  aud  draw  the  tube  gently  through 
a  flame,  making  it  equally  hot  throughout  till  the  mirror 
had  disappeared  ;  it  was  oxidised  by  the  air  in  the  lube, 
aud  no  arseuic  had  a  chance  to  escape.  On  cooling  the 
tube  and  examining  it  with  a  strong  gas-light  the  naked 
eye  could  sec  the  glistening  of  arsenious  aeid  crystals,  even 
if  the  amount  of  arsenic  were  its  little  as  one  or  two 
thousandths  of  a  milligramme.  Microscopic  examination, 
which  was  however,  quite  unnecessary,  showed  the  shape 
of  the  magnificently  well-formed  oetahedra  auifc  tctrahedra 
characteristic  of  arsenious  oxide.  There  was  thus  detection, 
estimation,  and  identification  of  arsenic  combined  in  one 
operation.  But  he  had  never  yet  met  with  a  mirror  which 
did  not  consist  of,  or  which  at  least  did  not  contain,  arsenic. 
The  mirror  might  not  consist  totally  of  arsenic,  but  he 
believed  it  did.  Selenium  or  tellurium  did  not  in  the  least 
iuterfere  with  the  production  of  the  mirror,  as  the  former 
j  was  entirely  retained  by  the  lead-paper,  and  the  latter  did 
not  give  a  mirror  even  if  there  were  no  interposition  of 
lead-paper.  He  had  tried  the  Marsh-Berzelius  test,  as 
described,  and  it  had  woiked  most  admirably  well  in  his 
hands,  and  he  could  most  cordially  recommend  it. 

In  reference  to  the  Keinsch  test  he  would  further  observe 
that  even  when  the  deposit  on  the  copper  was  dissolved  off 
with  hydrogen  peroxide  and  pure  sodium  hydroxide  and 
the  solution  "  Marshed,"  the  mirror  obtained  was  never  so 
dense  as  that  obtained  by  "  Marshing  "  direct,  showing  that  the 
deposition  on  copper  was  not  quantitative.  Arsenates  which 
gave  no  reaction  with  Reinsert  gave  the  same  density  of 
mirror  as  did  arsenites,  but  rather  more  slowdy.  Organi- 
cally combined  arsenic  in  form  of  cacodylic  acid  gave  a 
Marsh  mirror  as  readily  as  did  inorganically  combined 
arsenic.  This  was  important  in  view  of  the  possibility  of 
the  arsenic  in  beer  not  being  present  in  inorganic  com- 
biuation,  but  in  organic,  in  which  case  the  Reinsch  test 
left  one  perfectly  in  the  lurch.  As  to  the  drawing  out  of 
hard-glass  tubes  to  the  exact  scale  which  he  had  described, 
and  which  he  had  always  used,  there  was  no  difficulty 
with  a  little  practice.  Nitrates,  contrary  to  assertions,  did 
not  in  the  least  interfere  with  the  Marsh-reaction,  nor  did 
any  substance  which  he  had  experimented  with. 

Dr.  Divers  inquired  whether  the  inactivity  of  the  zinc 
to  which  the  Chairman  had  referred  was  not  due  to  the 
absence  of  lead. 

The  Chairman  replied  that  if  merely  melted  and  cast,  it 
became  active. 

Dr.  Divers  asked  whether,  in  melting,  the  addition  of  a 
little  platinum  chloride  did  not  help  it. 

The  Chairman  replied  that  the  addition  of  platinic 
chloride  had  a  tendency  to  make  the  reaction  less  delicate. 

Dr.  L.  T.  Thorne  said  that  his  experience  was  that 
although  granulation  undoubtedly  improved  the  zinc  it  did 
not  fully  account  for  its  sensitiveness,  and  something  else 
must  take  place.  He  had  granulated  a  small  quantity  of 
zinc  and  got  high  sensitiveness,  and  then  with  the  next 
quantity  only  partial  sensitiveness. 

The  Chairman  replied  that  probably  what  happened  was 
that  an  impurity,  such  as  carbon,  was  present.  By  slow 
coolingpure  zinc  and  zinc  carbide,  or  something  analogous, 
separated,  the  crystallised  substance  thus  constituting  a 
battery  by  which  arsenic  was  thrown  dotvn.  By  the  melting 
of  such  zinc  some  of  the  carbon  would  be  burnt  away. 
Possibly  a  trace  of  selenium  made  zinc  less  sensitive. 

Messrs.  B.  E.  R.  Newlands  and  Arthur  R.  Lino 
then  gave  a  communication  as  follows  : — We  must  all  agree 
with  our  Chairman  that  it  is  distinctly  wrong  to  raise 
charges  against  food  vendors  simply  because  some  chemist 
has  discovered  infinitesimal  traces  of  arsenic.  One  of 
the  first  points,  in  fact,  to  be  agreed  upon  at  the  present 
juncture    is,  where  the   limit    shall    he   fixed   in    order   to 
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ensure  the  safety  of  both  the  manufacturer  and  the  public, 

and   in   considering    this    question,    we  as    chemists   can 

led  by  what  the  medical   authorities   tell  us. 

-  vera!  other  phases   of  this  important  subjecl 

.   discussing  on  which  there  is  equal  need  of 

.m,  and  the    next    in   order  is  the  method  to  be 

adopted — a  question   which   can   only  be  decided  by  the 

chemist   himself.     It    is  on   this  point   thai     re   venture  to 

experiences.     Before  doing  so,  however, 

we   may   say  th:.t   no  matter   from   what   standpoint   the 

questiou  be  viewed  the  method  chosen   must   be  the  one 

capable  of  the  greatest  accuracy.    It  would  seem,  therefore,  i 

that  the  eh  -mist   in  certifying  minute   amounts  of   arsenic, 

providing  his  results  are  a     irate,  is  only  acting  ill  the  best 

interests   of  his   clients,  he  they  manufacturers   or  private 

individuals. 

-  me  compounds  of  arsenic  are  more  toxic  than  other-  ; 
and  we  do  not  know  at  the  present  time  the  stale  in  which 
arsenic  exists  in  foods.  N,,r  are  these  the  only  reasons 
whv  the  analyst  should  take  into  account  amounts  of 
arsenic  less  than  those  which  are  actually  harmful.  Thus, 
if  several  of  the  food  materials  we  consume  are  con- 
taminate.1  with  minute  traces  of  arsenic,  we  may,  from  all 
5,  be  taking  medicinal  doses. 
Now  the  amount  of  arsenic  which  may  be  regarded  as 
the  limit  permissible  in  any  given  substance  will  naturally 
depend  upon  the  maximum  amount  of  thai  substance  used 
either  directly  or  indirect!}  for  food  purposes.  If  we  adopt 
the  limit  of  one-hundredth  of  a  grain  per  gallon  in  the  case 
of  beer,  as  -  iggested  bj  the  i  lhairman,  then  we  must  ensure 
that  all  the  materials  used  in  the  produi  tion  of  the  beer 
contain  less  arsenic  than  could  possibly  give  that  amount. 
In  the  case  of  sugars  there  i-  no  difficulty  in  detecting  an 
amount  of  arsenic  equal  to  one-thousandth  of  a  grain  per 
pound,  which  is  a  proportion  equivalent  to  oce-hundredth 
of  a  grain  per  gallon  in  a  liquid.  Now  even  supposing  such 
a  quantity  commonly  ocourred  in  sugars,  which  is  certainly 
not  a  fa.t.  taking  the  maximum  proportion  in  which  sugar 
is  used  by  brewers,  it  would  only  contaminate  ordinary 
beer  to  quite  a  negligible  extent.  Then  a  similar  amount 
(0*001  grain  per  pound)  can  be  readily  detected  in  malt, 
and  the  amount  of  arsenic  in  a  beer  brewed  entirely  from 
malt  introduced  by  malt  contaminated  to  this  extent  would 
be  far  less  than  0-01  grain  per  gallon.  The  same  minute 
amount  of  arsenic  can  he  detected  in  other  materials  which 
the  brewer  employs,  and  he  mu  rest  assured  that  if  these 
are  properly  tested,  his  beer  can  contain  only  negligible 
traces  of  arsenic. 

The  whole  of   oar  experience  during  the  past  few  months 

iu   detecting    minute  an nts   of  arsenic  has  been  with  the 

Marsh  and  Beinsch  methods,  and,  as  in  our  hands  the  former 
has  proved  the  more  di  bent.'  and  widely  applicable,  we  have 
fertile  most  part  adopted  it.  We  have  no  doubt,  however, 
that  by  operating  upon  a  sufficient  quantity  of  material  and 
takiDg  the  necessary  precautions,  tie-  Iteinsch  method  is 
capable  Ol  0*01  Lrrain  ot  arsenic  in  a  gallon  of  beer, 

but  in  our  experience  amounts  of  arsenic  in  cane  sugar 
exceeding  0'01  grain  per  pound  would  escape  detection  by 
this  method.  Our  attention  was  first  directed  to  the  fact 
that  it  is  impossible  to  detect  comparatively  large  amounts 
of  arsenic  in  eane  sugar  by  Dr.  Bernard  Dyer,  The  cause 
of  this  is,  we  believe,  the  humous  matter  produced  by  the 
decomposition  of  the  laevulosc  on  being  boiled  with  In 
chloric  acid,  and  we  may  remark  that  with  other  sugars 
which  are  not  so  readily  decomposed  the  Kcinsch  method 
works   in  .I  .rily.     In    the   ease-  of    cane   sugar, 

working  in  a  10  per  cent,  solution,  which  is  a  dilution  we  do 
not  feel  safe  in  exceeding,  the  decomposition  of  the  levulose 
it    that   the   copper  is,  as   a   rule,  at  the  end  of  an 
hou  ily  occluded  by  humus.     We  have  obtained 

-on,  utal  evidence  that  the  failure  of  the  method 

with  ot  entirely  due  to  the  protection  of  the 

copper  by  humus,  but  that  the  arsenic  is  actually  removed 
from  the  solution  by  the  latter  in  preference  to  bring 
deposited  on  the  cop] 

There  i~-,  however,  another  reason  why  we  prefer  the 
Marsh  method  to  the  Beinsch.  It  is,  that  by  working 
under  standard  condition-,  a-  Mr.  Ilehner  has  described, 
it  may  be  made  to  yield  quantitative  r. 


Working  in  this  way  we  find  it  possible  to  detect  o 
grain  of  nrscuie  per  gallon  in  beer  em;  loving   lo  c. 
sample,  ami    nuul    grain   of  arsenic    per    lb.  in  a 
malt  employing  lo  grms.  of  the  sample.      I'll 
with  o-oiioiioll  grin,  of  arsenic  in  each  ease.     For  pracl 
purposes  we  think  that  at  least   20  c.c.  of  beer  or  . 
of  a  sugar  or  malt  should  be  taken. 

It   is  interesting   to   note   that   working  on  three  10g 
portions   of  cane   sugar  (which   had   given  negative- rosi  | 
by    Marsh's    method),    to    which    were    added    respectii 
0"002  grain  per   lb.  of  arsenious   oxide,  and  the  equival 
quantities  iif  arsenic   oxide  and   arsenious   sulphide  in  , 
ease   mirrors  of   practically  the    same  depth  were  olitaii 
It  is  important  to  note    that   iu  the  case   of   the  experin 
with  arsenic  oxide  a  quarter  of  an   hour  had  elapsed  be  i 
the  mirror  commenced  to  appear.     This  leads  us  to  sue  ! 
that   after   introducing  the   substance  to   be  tested  into1! 
Marsh    apparatus,  the    experiment    he  allowed  to  run  • 
half  an  hour. 

We  find  that  using  the  same  zinc  and  with  equal  kn. 
quantities  of  arsenic  the  mirror  obtained  when  hydrochl  ji 
acid  is   employed   i>  more  intense  than  that  produced  n  !i 
sulphuric  acid  is  used  to  generate  the  hydrogen.     We  I  ! 
at  present    no  explanation    to  offer  as  to  the  reason  of    , 
It  his  also  been  observed  by  us  that  different  samples  ol 
exhibit  different  degrees  of  delicacy  as  r.  g  nils  the  detci 
of  arsenic — a  fact  which  wclielicv  c  was  first  drawn attei  a 
to  by  Dyer  (l'roc.  t'hem.  Soc.  1893,  120). 

Some  feu  week-   ago  we  fermented   some  worts   ' 
arsenious  oxide  at  the  rate  of  0-04. and  O-08  grain  pi 
respectively   had   been  previously   added,  together  vri 
sinali  amount  of  a  sulphite,  our  primary  ohjeel  al 
being    to    ascertain    whether    the     sulphuretted    li 
which    i-    always   formed  when    worts   containing   - 
are    fermented  with   yeast  (Windisch,  Wochenschr.  Br  ]:. 
1900,  17,  91;  see  .1*.    fed.   lust.   Brewing,   1900,  6. 
would  precipitate  the  arsenic.     The   results  were  n. 
after  three  days'  fermentation    the  same 
were  found  to  be   present   as  at   the  coinincncenici, 
experiments.      The   experiments   also    indicated 
development  of  the  yeast  does  not  cause   the   dim  i 
the  arsenic,  which   seems  also  to   he   confirmed   1. 
other  experiments  since  made. 

O.  Emmerling  states  (Her.  IS96,  29,  2728)  that 
beer  yeast   ferments  arsenical  glucose  without  es 
evolution   of   arseniurettcd    hydrogen;    and    in 
with    this   matter  it  is  of  interest  to  mention 
observed  some  years  ago  that   the   cause  ol    poi 
arseniferous    wall  papers  was  due  to  the  action  . 
micro-organisms   which  during   their  developul 
to  the  production  of  a  gaseous  compound   of 
appears   that  mould   fungi  in  particular   havi 
and,    according   to    Gosio    (Ber.   1897,  30,    1024), 
them  Mucor  mucedo  and  AsperyiUua  glomus  ;  thi- 
further  slates    that   he   isolated  an  organism   from 
wall    paper    which    exhibited   the  power   to   a    pi 
degree,   and   to   this  he   gives    the    Penicillim 
When  this  organism  is  cultivated  in  a   flask  on  ai 
media,  so  poisonous  is  the   gas  evolved  that  a 
in  the    flask   died   in  a   few   seconds.     It  ha 
proved  by  1'.  Biginelli  (Atti   II.  Accad.  dei  I 
1900,  9,    [11],  210  and   242)   that  diethylarsin 
events,  one  of  the  substances  produced  in  this  way. 

Various  authors  have  suggested  as  a  method  ol  de   " 
arsenic  the  production  of  the  garlic  odour  vie 
when   certain    mould    fungi   are   allowed    )•. 
arsenical   media,    and  according    to    Marpmann  ( 
Ccntralb.  1900,41,666)  the  various  Peni 
and  Mucors  serve  for  this  purpose. 

We   have   recently    commenced   somi 
worts   containing  0-1  grain    per  gallon  of  ai'Si 
These  were  sown  with  mould  fungi,  but  in  no 
obseived    the   production   of  a   garlic   odour,  <■ 
been,  even  after  a  week,  an)    di 
of  arsenic    present   in    the    liquids.       I 
are  only   preliminary,   and   we   hope  lo    repeat    thei 

1 cultures   of  moulds.     It   appears   I 

ascertain  if  diethv  larsine  is  formed  by  tie 

in  liquid  media,  such  as  beer  wort  containing  arseun  * 
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I  we  are  aware,  the  experiment*  We  have  quoted  were 
i.ii.l  »iili  semisolid  media.  \W  do  not  consider  that 
.-suits  with  the  rerinentation  of  arsenical  worts  with 
are  conclusive,  and  we  intend  to  repeat  (hem. 

l,  A  II.  Ai.i.kv  said  that  for  his  own  part  lie  had 
r  distrusted  the  quantitative  indications  of  the  Marsh- 
lini  test,  ami  he  was  glad  to  have  learned  from 
Hehner  the  best  way  of  applying  it.     On  the  other 

,  he  had  been   tent  to  aim  at  a   lower   measure  of 

icj  and  had  employed  a  modification  of  Reinsch's  test. 

■  iild  readily  detect  one-hundiedth  of  a  grain  of 
■'I-  oxide  per  gallon,  working  on  lint  c.c.  of  beer, 
was,  of  course,  a  larger  quantity  than   Mr.   Hehner 

•Kiiii^r -,  in  applying  Reinsch's  test,  were 
at  tu  boil  the  suspected  liquid  with  hydrochloric  acid 
opper,  without  taking  anj  precautions  to  ensure  the 
ee  of  sulphites  nr  other  substances  capable  of  giving 
■  a  dark  deposit  on  the  copper,  or  taking  care  that 
memo     was    in    the    arscnious    condition.      In    his 

•  nee,  Reinsch's  test  did  not  indicate  the  presence 
iiiie  when  in  the  form  of  arsenic  arid  or  an  arseniate, 

rate  until  after  prolonged  boiling,  during  which  it 
rnhable  that  traces  of  cuprous  chloride  were  formed 
reduced  the  arsenic  to  the  arsenious  condition,  when 
ily  reacted  with  the  copper. 

termination  of  arsenic  in  beer,  he  also  began 
n-ititig  the  arsenic  on  copper,  working  in  the  following 

litre  or  MK>  c.c.  of  the  beer,  according  to  the  strength 
qualitative  indication  of  arsenic,  was  evaporated  down 
at  2no  c.c.  in  a  porcelain  basin,  about  20  e.c.  bromine- 
■ad  xD  c.c.  hydrochloric  acid  added,  and  the  excess 

liled  off,  the  volume  of  the  liquid  being  kept 
ui  200  c.c.  A  few  drops  of  a  freshly  prepared 
ii  of  enprous  chloride  in  hydrochloric  acid,  and  three 

B  of  pure  copper  foil  were  then  added,  and 
ting  continued  for  half  an  hour.  The  pieces  of  copper 
amoved   and   replaced  by  fresh  ones  lill  finally  no 

■  pla...  They  were  then  treated  in  a  beaker 
rdrochlonc  acid  and   crystals  of   potassium  chlorate, 

ire  to  have  excess  of  the  latter,  till  the  arsenical 
:  was  removed.  The  solution  was  warmed  till  free 
ic  oxides  of  chlorine,  and  transferred  to  a  disiiJIiug 

In  more  recent  experiments  a  good  alternative,  and 

ts   preferable,  method,  practised  by  Dr.  John 

and   Mr.    E.  W.    T.  Jones,   had   been   used.     This 

cover  the  pieces  of   copper  in  a   beaker  with  water, 

•  ait  10  c.c.  of  5  per  cent,  caustic  soda  and  ten  drops 
lion  of  hydrogen  peroxide,  and  allow  to  stand  in  the 

II  the  arsenical  coating  was  dissolved.  A  few  drops 
cuprous  chloride  solution  and  about  15  c.c.  fuming 
Murie  acid  were  added  and  the  liquid  distilled  into 
ill  the  liquid  in  the  flask  measured  about  15  e.c.  The 
lion  was  repeated  with  20  e.c.  fuming  hydrochloric 
e  distillate  rendered  alkaline  with  ammonia,  and  theD 

i.idificil  with  hydrochloric  acid,  keeping  it  cool  by 
OB  in  water.  It  was  then  finally  neutralised  with 
bicarbonate,  a  siight  excess  of  sodium  bicarbonate 
and  the  liquid  titrated  with  N/200  iodine  solution 
starch  as  an  indicator),  1  c.c.  of  which  represented 

I.  ASjOj,  or  0- 00025  grm.  nearly. 
ink  determination  should  be   made  on  the  reagents 
ed,  the  amount   of  iodine   solution   required   being 
•i      The  hydrochloric  acid,  copper,  cuprous  chloride, 

■  id  hydrogen  peroxide  were  all  liable  to  contain 
■  >-  arsenic 

the  question    of  .Marsh's  test,  he  personally 

•    preference  to   hydrochloric   acid,  though  it   had 

•ndemued  by  very  high  authorities.     It  was  remark  - 

■   observers    found   platinic   chloride   to   be 

as   it   had    been    highly   recommended    by 

had   felt    no    inclination    to  employ  Gutzeit's 

ti  it  was  undoubtedly  delicate,  it  was  open  to 

s,    amongst  which    was  the   fact  that    the 

>o  was  simply  a  yellow  stain,  instead  of  a  charaeter- 

rr.  r  or  crystals  of  arsenious  oxide,  which  appealed 

"»  more  strongly  as  a  positive  proof  of  the  presence 

I 


The  Chairman  referring  to  Mr.  Allen's  remarks,  asked 
what  he  would  do  in  the  case  of  a  beer  containing  even  a 
large  amount  of  arsenic,  say,  one-tenth  of  n  grain  per 
gallon,  which  was  equivalent  to  ,„„.  and  one-third  menn 
of  arsenic  per  litre.  He  would  be  surprised  to  learn  "tint 
that  amount  could  be  accurately  titrated.  Being  so  small 
in  quantity,  the  operation  must  require  considerable  skill. 

Mi  Ai.i.kn  replied  that  a  narrow  burette  was  necessary 
on,-  Inning  20  divisions  to  the  cubic  centimetre  being 
suitable.  As  1  c.c.  of  a  l/200th  normal  solution 
of  iodine  (=0-685  grm.  per  litre)  represented  onli  nce- 
lourtb  of  a  milligramme  of  arsenious  oxide  a  litre  of 
containing  0-0013  grm.  would  require  something  over 
5  c.c.  of  iodine  solution. 

Mr.  I..  AncHRUTT  said  he  could  quite  confirm  the 
delicacy  and  accuracy  of  the  method  of  titrating  very 
small  quantities  of  arsenic  with  centinonnal  iodine  ll'e 
bad    taken,   as  an    experiment,  about    5    ingrms    of     \s,Oc 

•  list, lied  it  over  with  IIC1,  precipitated  the  A-  s   by  adding 
zinc  Bulphide  to  the  distillate,  filtered  the  precipitate,  boiled 
it  with  water,  littered  again,  and  titrated   the  As.,0,.  formed 
with  a  loss  of  only  0-025  mgrm. ;  thus  :— AS-O,  taken-' 
0-00475  grm.,  found  0*00450  grin. 

Mr.  Foebes  Carpenter  asked  if  the  Chairman  referred 
to  arsenicum  or  arsenious  acid. 

The  Chairman  replied,  that  in  every  ease  he  had  meant 
arsenious  acid. 

Mr.  F.  C  J.  Bird  asked   whether  the  scale  of  correct 
deposits  was  prepared  by  adding  arsenious  acid  to  water  or 
to  beer.      It   was  stated  that    sulphur    in    any   reducible 
form  combined  with  a  portion  of  the  arsenic,  and  prevented 
it  from  depositing  during  the  test.     Personally,  he  thought 
that    statement   was  open    to    question.      He    had    taken 
one-twentieth  mgm.  of  arsenic  and  mixed   it  with  sufficient 
acid  to  contain  a  thousandth  of  its  own  weight,  and  passed 
it    through    small  bottles   containing   lead  acetate  solution 
irom  that  mixture  he  had  obtained  a  mirror  similar  to  one 
given  by  the  same  amount  of  arsenic  in   the  ordinary  way 
Very  little  had   been   said  about   Gutzeit's    test      He  had 
always  found  it    extremely    useful    as    a    preliminary  test 
although  it  was  open  to  certain  objections.     For  instance' 
it   was  generally    considered  a    merely    negative    test    but 
that  was   not   so.     If  applied   to  the  detection  of   arsenic 
in  coal-tar  colours,  no  effect  was   obtained   under  ordinary 
conditions  ;  but  if  one  heated  the  solution  to   boiling  and 
added  more- acid  from  time  to  time,  one  obtained  the  arsenic 
stain  in  its  full  intensity.     He  was  glad  to  hear  the  Chair- 
mtU^t\  1°  hyP0PhosPn>t<?>.   for  this  was  an   impurity 
which  had  been   overlooked   by  all   who  had  proposed  to 
ensure   the  accuracy   of  the    test  by  passing  the  evolved 
gases  over  lead  acetate  or  through  solution  of  lead  acetate 
In  the  case  of  Gutzeit's  test,  the  only  safeguard  was  pre- 
liminary  oxidation.      For    ordinary    chemicals    hidrcen 
peroxide   was  useful,    and   for   others    bromine       It    was 
necessary  to  heat  the  solution  and  add  acid,  as  he  had  said 
The  oxidised  arsenate  shown  by  Gntzeit  gave  a  stain  equal' 
in  intensity  to  the  arsenical  test  of  Eeinsch.     One  autho- 
rity had  stated  that  the  presence  of  chlorides  was  prejudicial 
to  Marsh  6  test       He  would  like  to  know  whether  that  was 
so  j  and  also  whether,  in  working  with  such  small  quanti- 
ties as  bad  been  mentioned,  the  presence  of  large  quantities 
of    organic   matter   interfered   with    the    detection    of  the 
arsenic. 

Mr.  J.  L.  Baker  said  that  it  seemed  highly  desirable 
that  chemists  should  use  one  method  only  for  the  estimatiou 
of  small  quantities  of  arsenic,  and  that  with  rigid  conditions 
In  so  delicate  a  test  as  the  Marsh-Berzelius,  the  smallest 
divergence  from  arbitrary  standard  conditions  made  an 
appreciable  difference  in  the  results,  and  until  a  procedure 
was  formulated  by  some  committee  of  chemists  no  a<ree- 
ment  ot  results  eould  be  expected.  The  most  convenient  way 
to  test  malts  was  to  treat  10  grins,  of  the  whole  malt  for  15 
minutes  with  dilute  sulphuric  or  hydrochloric  acid.  Compara- 
tive experiments  with  ground  malt  gave  practically  identical 
results.  When  using  the  method  advised  by  Mr  Hehner 
it  was  easy  to  estimate  l/1000th  fraincf  amnions  acid 
per  lb,  using  10  grms.  of  malt.  Nearly  all  anthracites 
contained   traces    of  arsenic,  gas   coke  in  many  instances 
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heaw  traces  :  and  most  malts  containing  arsenic  would  be 
found  to  have  been   kilned  with  fuel  containing  a  certain 

amount  of  coke. 

:  hum  w  said  that  it  made  nodiflferenoe  whethei  iq 

the  density  of  the  uiirror  a  few  lOOOths  of  a  mgrm.  of  ar- 
were  added  tn  quantities  of  water  or  to  beer.  Beer  pre- 
sented the.  mechanical  difficult;  that  it  was  apt  to  froth, 
ami  must,  therefore,  be  introduced  quite  slowly  into  the 
flask:  hut  when  once  in  it  went  quite  smoothly.  It  made 
no  difference  if  anv  organic  matter  were  idded.  As  to  the 
interference  of  chlorides,  there  was  absolutely  nothing  in 
it.  It  whs  also  said  by  Bl«ndlot  that  nitrates  interfered 
with  the  test,  but  be  ha. I  added  sum.  nitric  acid  to  the  zinc 
and  hydrochloric  acid,  and  found  that  it  made  do  difference. 
He  thought  that,  speaking  generally,  there  had  been  a  lot 
.:k  about  this  mutter  in  the  past.  Another  objection 
to  the  Gutseit  test,  beyond  those  he  had  previously  referred 
to,  was  that,  whilst  with  the  Marsh  test  one  could  easily 
regulate  the  evolution  by  the  size  of  tin-  Same,  in  the 
Gatxeit  test  one  had  do  such  indication.  In  testing  glycerine 
for  ai-smie  by  the  test  prescribed  in  the  pharmacopoeia,  if 
the  zinc  happened  to  lie  very  pure,  there  "as  no  evolution 
of  hydrogen  at  all.  and  one  might  report  arsenical  glycerine 
to  he  pure  according  to  the  pharmacopoeia  tost.  But  us 
soon  as  heat  was  applied,  hydrogen  was  evolved  and  a 
reaction  obtained. 

Mr.  A  K.  Bkkky  said  that  he  had  been  working  the 
Reinsch  test  with  a  modification  which  he  thought  con- 
siderably increased  its  sensitiveness,  and  which  consisted  in 
introducing  the  copper  at  intervals  of  a  quarter  of  an  hour 
instead  of  all  together.  Boiling  was  continued  for  one  and 
a  half  hours,  and  four  pieces  of  copper  were  introduced 
rately  every  fifteen  minutes  during  the  first  hour,  and 
any  sulphide  that  might  he  present  was  deposited  upon  the 
first  or  second  copper,  and  any  arsenic  that  might  be  present 

-  left  to  be  deposited  upon  the  later  coppers.  He  did  not 
agree  with  the  Chairman  that  a  slight  deposit  of  sulphite 
upon  the  copper  did  not  affect  the  deposition  of  arsenic  ; 
he  believed  that  it  was  necessary  the  copper  should  possess 
a  clear  bright  surface,  and  this  might  account  for  the 
difficulty  some  speakers  said  occurred  when  testing  cane 
sugar  and  other  bodies  by  this  method,  as  these  substances 
might  give  rise  to  a  deposit  of  humus  or  other  organic  matter 
which  would  interfere  with  the  deposit  of  arsenic.  He  had 
examined  a  sample  of  yeast  quite  recently  by  the  Keinseh 
test,  and  when  adding  all  the  copper  together  at  the  com- 
mencement in  the  ordinary  way  obtained  no  indication  of 
arsenic  ;  but,  on  testing  the  same  sample  of  yeast  with  the 
modification  above  mentioned,  a  distinct  deposit  of  arsenic 
was  found  on  some  of  the  coppers,  and  the  crystals  after- 
wards readily  recognised. 

A  possible  error  when  testing  for  arsenic  by  the  Keinseh 
ie-t  might  occur  in  consequence  of  arsenious  chloride  being 
volatile  under  certain  conditions.  If,  for  instance,  the 
solution  under  examination  became  too  concentrated,  and 
at  the  same  time  contained  a  large  percentage  of  hydro- 
chloric acid,  it  was  possible  that  arsenic  might  be  volatilised 
and  lost. 

Mr.  A.  C.  Chapman  said  that  in  a  discussion  at  the 
Society  of  Public  Analysts  on  this  subject,  he  had  suggested 
that  the  Keinseh  method  was  an  admirable  one  for  dealing 
with  the  detection  of  traces  of  arsenic  in  beer.  Two  months 
had  passed  since  then,  and  yet  he  had  nothing  to  add,  save 
that  his  limit  of  sensitiveness  in  regard  to  this  test  had 
gone  up  enormously  ;  and  he  felt  convinced  that  the  Keinseh 
test  was,  for  the  purpose  of  "  sorting,"  the  most  generally 
iceable  for  the  food  chemist,  although  attention  had 
been  directed  by  Dr.  Dyer  to  one  of  its  limitations.  He  found 
that  he  conld  detect  with  perfect  ease  and  absolute  certainty 
the  1  150th  of  a  grain  of  arsenic  per  gallon  in  beer,  and  he 
had  al-o,  in  numerous  eases,  tried  the  two  tests  side  by 
side,  and  found  that  the  results  obtained  by  the  one 
confirmed  those  given  by  the  other.  When  they  got  down 
to  infinitesimal  quantities  the  ratio  of  experimental  error  to 
quantity  to  be  measured  became  seriously  great.  He  had 
on  several  occasions  applied  to  the  quantitative  determination 
of  arsenic  the  method  of  working  described  hv  the  Chairman, 
and  found  it  to  answer  extremely  well.  He 'had  not  worked 
by  titration,  and  thought  that  course  was  open  to  objection. 


With   regard  to  the  other  two  tests,  the  objection  «a 
fundamental  one — that   they  did   not  give  any  tain; 
recognisable  arsenical  compound.    One  had  a  stained 
which    might   he  due  to  arsenic,  probably  was  due 
might   be   dm-  to   something    else;   whereas,    if   one 
mirror  or  definite  crystals,  it  admitted  of  no  contradict! 
He  had  also  made  experiments  in  connection  with  o 
minatiou  of  minute  quantities  of  arsenic,  by  comparison 
his  mirrors  with  standards.    That  was  practically  the  met 
to    which   he    was   at  present   reduced  ;   but  he  m 
justified    in    going    further    than    the.    I  2011th  of  s   mj> 
There  were  certain  points  in  which  he   c  msidered  that 
Keinseh  test  had  an  obvious  advantage  over  the  Marsh  t 
He   could    not  confirm   Mr.  Baker's   results  on    mall 
had   never  been   able  to  wash    out    the    arsenic      II, 
generally  found  larger  indications  when    he    worked  on 
whole  malt  than  when  he   worked  on   the  acid  exO 
using  Marsh's  test  one  could  not  well  deal  with  more  I 
10  grms.     Hut    the   arsenic    in   malt  was   not  evenlr 
tributed,  consequently  10  grms.  was  not  a  reliable  quani 
and  a   test  which   enabled  one  to  work   on  100  grms.  n 
tend  to  eliminate  that  source  of  error.     And  so  (lie  I;, 
test  was  greatly  superior  to  the  Marsh  tot  for  malt,  allb< 
the   latter   would    have    to    he  employed   for   purpose?  ' 
estimation.      With   regard  to    the   question   of  an 
malt,    Mr.    Baker    had    suggested    the    1 /2000lh    gi 
pound.     He  thought  they  might  just  as  well  claim  , 
purity  at  once.      Moreover,  the  results  of  numerou- 
incnts   tended  to   show  that  the  whole  of  the  arseni 
might   be  found   in   malt    did  not  necessarily  find 
into  the  beer. 

Mr.  A.  Angkli.  said  that  iu  two  instances  he  bad  f  1 
arsenic  in   sweetmeats;  but   though   he  had  exami 
samples  of  beer  and  nine  samples  of  malt  from  all 
Hampshire,  he  had  not  found  a  trace. 

Mr.  Gbaham   At.nous  said  that   at  the   last  me. 
had  taken  the  view   that    the  limit  of  arsenic  periiu 
beer  proposed   by  the   Chairman  was  somewhat  n 
able.     He  now  must  somewhat  qualify  that  opinior 
felt  that   it  was  out  of  place  for  any  but  a  skilled 
dogmatise  on   the    matter.      He   supposed,  h 
standard    would    he    fixed,    and    would    indicate    the    i 
possible  amount   of  arsenic  that  would  be  hartnfn 
public  health.     Tbe    brewers    might   be  depended 
render   every    assistance.       At    present   arsenic   was     i 
bete  noir,  and  they  were  even  rejecting  samples  o'  n 
scrubbing  and    cleansing   materials    like  soda,  bee 
analyst  could    not    certify  them   as   absolutely  free 
That    showed     their     sincerity     in     the    matter,   and    ii 
anxiety,  not  only  to  brew  beer  absolutely  free  from 
in  any  form,  but  also  to  keep  away  from  their  pre" 
substance   containing   traces   of  it.      Even  if  they  dre'  le 
line  at  a  certain  point  and  found   arsenic  outside  tl 
he    thought    that  the  brewers   arm  should  be  jogged  b  if 
analyst,  and  that  he  should  be  cautioned  to  invent 
materials  and  get  even  that  infinitesimal  amount  oi 
beer.     They   had   referred   to   0-007   grain   per  f 
something   outside    the   amount   of    arsenic    which 
probably  be   deleterious  found  in   beer.     If  to  that   r> 
added  0  0038  grain,  which   was  less  than  half  that  o  d. 
amount,  they   then    came   to    the   line  that    was 
to  be  drawn,  namely,  1    100th  grain    per  gallon, 
a   little    strauge    to   an    ordinary    mind,   that  i 
of  less  than   half  an  extremely   minute  and  safe  qu  *. 
should  at  once  bring  them  to  the  danger  liue. 

Mr.  Main  asked  if  it  were  necessary  that  g!u 
contain    quantities    of    sulphites.       Also     whether    ■ 
necessary  to   remove   them    before   using   Mar 
whether   the   lead    paper  would   sufficiently   remove  ■ 
when  the  test  was  made. 

Dr.  L.  T.  Thorne  desired  to  testify  to  the  value  i  ]l 
Marsh  test    as  described  and  carried  out  by  the  Cha  » 
He  quite   agreed   as   to   its  extreme  delicacy  and  relit  I 
With  regard  to  the  sensitiveness  of  hydrochloric 
sulphuric  acid,   his  experience  was  not  quite  the  sa 
other  speakers.     The   difference  was  very  small,  bo  ■ 
really  pure  sulphuric  acid  one  could  get  almost  it  DO 
as  accurate  and  delicate  tests  as  with   hydrochloric  ■ 
The  manipulation  of  the  Marsh  test  was  reasonahl  * 
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eriah), I   he  agreed  with  the  Chairman  that  it  )ia<l 

great   advan(ag< is  over   the  Gutieit   test,  which   was 

oat  of  the  question  for  this  purpose.     lie  was  not  i|iiiti' 

P  Ik*  understood  Mr.  Ling  correctly,  that  he  desired  r * • 

e  limit  at  1/ 1000th  (train  per  pound.     If  so,  he  should 

hi*  protest,  as  he  thought  there  were  very  few  chemists 

:  uitlv  at  work  on  the  test  who  could   sav  definitely 

i   solid   organic    substance   contained   such  a  small 

or  not.      If  they  carried    the  poitit  to  that  extreme 

1  ihe>  would    enter   the  regions  of  controversy,  and 

add   be    continuous  difference   of  opinion    between 

analysts.     The  degree  of  1/lOOOih  grain  per  pound 

•',  substances  such  as  malt  was  far  beyond  the  point 

inger.  Mid  would,  he  considered,  pass  the  point 

amty.    he  entered   his   protest   from    that   point  of 

i    from   the  point    of    view  of*  tlie    impossibility  of 

ling  that   degree   of  purity.     They  must  have  a  limit 

ieh    should   be   determinable  without  dotdit.     With 

limit    there   was  certainty;  but  if  they  fixed  a  limit 

more   delicate   than   was   required   by  public 

ind     at     the    same    time    entered    the     grounds    of 

is  be  believed  such  a  limit  would  do.  then  the 

■  if  the  limit  would  do  more  harm  than  leaving  matters 

I   \    B    Lino  said,  with   regard  to  the   Reinsch  test, 

i  i.l   some   evidence   that,  as  ordinarily  carried  out, 

i.    of   tin  \as   not    collected    on   the   copper. 

had    tested    malts   by  tin-   Reinsch   method,  using 

if    the    simple   for  the   test,    and   subsequently 

o  DC  off   aie    arsenical    deposit  from  the  copper  and 

he    solution    into    a    Marsh    apparatus.      The 

led  in  this  way  was  much  less  than  was  obtained 

me  malt  by  applying  the  Marsh  test  direct  to 

I    quite  agreed  with   Mr.  Chapman's  view  as  to  the 

i"  testing  several  samples  of  the   same   malt 

e|  ban  one    sample  of    In  grins.,  as   arsenic,  if   present, 

i  er  evenly  distributed  over  the  whole  bulk. 

IiUivir  Robi  rts  regarded  the  discussion  as  extremely 

ad  instructive  from  the  analytical  point  of  view. 

\  «ere   a   society  of  industrial   chemists,  and   what 

j  luted  was  a  standard  that  would   be   practicable  and 

a  and,   up    to    the    present,   they   had    not    got    much 

ii  the  solution  of  this   question.     The    procedure  in 

!i   uld  above  all  things  be  uniform.     As  an  instance 

-lability  of  that,  lie    might   mention  that   he  knew 

ease   of  a    sulphite    salt    being   submitted  to 

mi  by  seven  chemists.     Five  of  them  pronounced 

in   arsenic,  the   other   two   reported  having  found 

■  has  giving  controversial  results.     There  ought  to  be 
i'd   bv  which  food   products  could   be  declared  free 

even  though  they  did   show  a   minute  trace 

exhaustive  experiment. 

in"-.  Ttrkk  said  that  what  manufacturers  wanted 

aiidard.     Some  points  had  been  made  clear.     One, 

ot  desirable  that   tests  should  be  excessively 

Many   products   which    were    used   largely  in   the 

dome-tie    life,   and    even   in    medicine,    were    never 

ilutely  free  from  appreciable  traces  of  arsenic, 

r  had  been.     Eminent    men,  whose  evidence  as 

■  -  carried  great  weight,  bad   said  that  they  dare  not 

there  was  1 /3,000,000th  part  of  arsenic  present, but 

was   1/  1.000,000th.      As  a  manufacturer  of 

al   preparations,  which   were   more  important 

t,  be  had  to  deal  with  the  presence  of  arsenic.     Let 

ireful   that   they  did   not   do  harm  to   existing 

There  was  a  tendency  among  purchasers  to 

-  get  our  things  from  G?rmany."     If  they  did 

would  not  be  found  better  tbau  English  goods,  and 

all  not  be  able  to  gel  hold  of  the  German  house 

em.     As  to  whether  the  conditions  defined  by 

n  were  too  fine  or  not  fine  enough,  they  must, 

await  the  outcome  of  the  Commission  now 

On   that   Commission   were    men    competent    to 

ts  of  both  public  and  manufacturers,  and 

confidence   that   the   result  of  their  enquiry 

the  general  tjood. 

Tvheii     here     exhibited     some     tubes     showing 

jringj  quantities   of    material   (zinc   and    acid)   in 

tl  similar    apparatus;    the    mirrors    were    uniform; 


with  same  proportional  capacities  in  generating  flasks, 
(A)  varying  amounts  of  all  materials  ;  the  mirrors  varied 
proportionately., 

Here,  then,  was  a  new  condition.  If  the  size  of  the 
apparatus  were  taken  into  account  the  same  -ul.stance 
under  the  investigation  of  various  skilled  operators  would 
give  results  which  would  vary  immensely.  It  was  clear 
I  hat  this  consideration  of  capacity  in  proportion  to  quantity 
might  he  important.  His  son  bad  made  a  suggestion  in 
explanation  which  he  had  not  yet  had  time  to  fully 
consider,  namely,  that  the  quantity  of  hydrogen  generated 
was  so  great  in  proportion  to  the  amount  of  arsenious  acid 
in  the  solution  that  prohahly  the  latter  was  driven  out. 
Against  that  theory  there  was  the  advice  that  the  evolution 
of  the  hydrogen  should  be  allowed  to  go  on  for  an  hour 
and  a  half,  which  time,  however,  their  Chairman  reduced 
to  IS  minutes.  However,  they  were  not  left  altogether  in 
doubt  on  that  point,  for  in  Roscoe  and  Schorlemmer's 
Chemistry,  the  Marsh-Berzelius  test  was  fully  described, 
with  the  size  of  the  flask,  the  degree  of  dilution,  and  every 
condition  which  should  secure  uniform  results.  The  results 
which  he  had  just  laid  before  the  meeting  were  obtained 
by  cam  ing  out  those  conditions.  It  was  absolutely  neces- 
sary that  they  should  know  exactly  where  they  stood. 
It  had  been  laid  down  that  chemical  parity  was  but  a 
comparative  term  ;  then  what  was  to  be  the  limit  of 
impurity.     It  was  necessary  to  have  something  definite. 

The  Chairman  said  that,  notwithstanding  the  late  hour 
and  the  exhaustive  summing-np  lo  which  they  had  just 
listened,  he  would  like  to  give  the  impression  the  two 
evenings'  discussion  had  made  upon  himself.  He  had 
thought  it  bis  duty  to  bring  forward  some  suggestions  as  to 
limits  for  consideration  of  the  various  manufacturers  con- 
cerned, but  while  many  had  been  willing  to  criticise,  but 
few,  amonc;  whom  was  Dr.  Messel, had  come  forward  with  a 
definite  statement  as  to  what  a  manufacturer  was  willing  to 
undertake  practically.  He  was  therefore  somewhat  dis- 
appointed in  the  results  of  the  discussion,  for  little  assistance 
had  been  given  them  in  arriving  at  a  limit.  The  limit  of 
safety  in  food  materials  was  really  a  question  for  medical 
men ;  nobody  else  could  say  what  was  the  limit  outside 
which  arsenic  would  be  dangerous  to  the  public.  They 
themselves  could  only  be  guided  by  recorded  cases.  Beers 
containing  0*02  grain  per  gallon  of  arsenic  were  said  to 
have  produced  injury  ;  he  had,  therefore,  suggested  the  half 
of  that  quantity  as  the  limit  of  safety,  and  he  found  his 
suggestion  confirmed  by  the  first  witness  before  the  Royal 
Commission  on  the  subject.  If  0*01  were  to  be  the  limit 
for  beer,  it  would  be  easy  to  arrive  at  the  limit  for  glucose 
and  sulphuric  acid.  Then  be  was  met  by  the  statement 
that  whatever  was  the  limit  for  beer  could  not  be  applied  to 
tartar  emetic.  Of  course  not !  but  when  the  proper  time 
arrived  Mr.  Howard  and  Mr.  Tyrer  would  assist  them  in 
arriving  at  their  limits  ;  for  the  present  they  were  discussing 
beer  and  materials  involved  in  its  manufacture.  Then 
they  had  gone  on  to  the  discussion  of  the  analytical 
processes  to  be  used,  and  had  tried  to  arrive  at  unification. 
He  fully  recognised  the  difficulty  of  the  subject.  Before 
they  could  lay  down  limits  they  must  be  sure  of  being  able 
to  detect  impurities  down  to  and  beyond  that  limit,  and  for 
that  they  must  have  a  definite  method  ;  for  no  two  were 
alike  in  their  results.  Therefore  he  bad  suggested  a 
method  of  working  and  must  express  bis  thanks  for  the 
kind  manner  in  which  it  had  been  discussed.  He  hoped 
that  members  would  realise  that  a  limit  withont  a  method 
was  a  fallacy.  If  the  limit  were  to  be  settled  by  the  Royal 
Commission,  they  ought  to  be  ready  with  the  method,  and 
not  trust  to  the  Commission  for  that.  That  was  his  reason 
for  going  into  minutiae  that  evening  to  a  degree  that  he  felt 
was  beyond  the  proper  function  of  that  Society.  It  had 
been  said  that  wherever  12  analysts  were  gathered  together 
there  would  be  13  opinions,  each  one  being  6ure  that  he 
knew  better  than  his  fellows,  because  each  one  had  expe- 
rience mainly  of  his  own  particular  way  of  working. 
Therefore  it  was  exceedingly  difficult  to  obtain  adoption  of 
any  one  method,  however  well  it  might  be  shown  to  work 
iu  some  bauds.  In  order  that  the  discussion  should  lead 
to  a  definite  result,  he  suggested  that  the  Section  should 
appoint  a  Committee  to  work  out  and  report  upon  a  method. 

c  8 
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He  suggested  that  this  Committee  should  be  represen- 
tative of  all  interest*  concerned,  the  mawlfaelarei  of 
sulphuric  acid  anil  of  driers,  the  maker  of  glucose,  the 
brewer,  the  analvst,  the  excise. 

Mr  T.  Tyrkr  said  that  the  Chairman  was  labouring  under 
a  wrong  impression  as  to  the  attitude  of  mftDufactnrera 
on  thi-  question.  The  Chairman's  argument  went  to  show 
that  they  were  more  uncertain  now  than  ever  on  this 
question,  whereas  he  had  said  th:n  th.  discussion  had  let 
a  little  more  air  and  light  in  on  it.  What  wns  to  he  the 
position  of  the  poor  man  whose  goods  were  reported  as 
containing  arsenic?  If  he  went  to  the  niedica'  m:in.  he 
knew  what  a  medicinal  dose  was  and  what  over  doses 
wonld  do.  But  the  conditions  were  different  in  different 
cases,  and  therefore  all  turned  on  what  was  the  limit  to  he 
allowed.  The  pharmacopeia  said  »  none"  in  all  these 
-  :  therefore  that  was  no  guide.  All  he  could  sav  was 
that  he,  in  making  ordinary  chemical  articles,  was  not 
•join?  to  guarantee  absolute  chemical  pnritv  when 
arsenic  conld  he  demonstrated  to  the  seventh  place  of 
decimals. 

A  Committee  consisting  of  the  Chairman.  Messrs  A.  C. 
Chapman.  A.  R.  Ling."  A.  P.  Allen.  T)r.  L.  T.  Thome. 
Orant  Hooper,  Dr.  R.  Mi^e'.  P.  Howard.  C.  Fstcourt,  and 
Ocorge  F.  Davis  was  then  elected  to  work  out  and  report 
upon  a  method  of  testing  for  arsenic. 


iflanrftfstrr  £>rrtfon. 


Meeting  held  on  Friday.  March  \»t,  1901. 


DR.    GROSSMAXN    IN    THE    CHAIR. 


THF   TREATMENT    OF    NOXIOUS    VAPOURS 
FROM  TAR    DISTILLATION. 

BY    JOHN    CRAVEN    AND    TV.    H.    COI.EMAN. 

Since  the  earlv  days  when  coal  tar  was  first  produced  in 
quantity  a.s  a  hv-product  arising  from  gas  manufacture, 
two  terms — "coal  tar"  aod  "nuisance" — appear  to  have 
hecoxne  somewhat  intimately  connected  with  one  another. 
The  first  commercial  application  of  any  magnitude  of  this 
very  complex  mixture  appears  to  have  heen  for  the  pro- 
duction of  heat  hv  burning  under  the  gas  retorts  where 
it  was  originally  formed,  and  even  this  apparently  simple 
method  of  disposal  taxed  the  ingenuity  of  the  eas  engineers 
of  the  time  to  such  an  extent  that  coal  tar  was  invariahly 
spoken  of  as  a  "  nuisance."  although  not  quite  in  the 
same  sense  as  in  the  present  day.  Manv  schemes  were 
invented  after  its  first  production,  and  manv  manufacturers 
grappled  with  the  material,  some  successfully,  in  order  to 
brine  it  into  some  valuable  commercial  use.  both  in  its 
original  form  and  after  submitting  it  to  various  treatments. 
such  as  boiling  it  in  open  pans  to  get  rid  of  the  more 
volatile  constituents,  with  a  view  to  ntilising  the  residues 
for  roofing  felts,  wood  preservatives.  Sec — treatments  which 
mnst  have  caused  the  most  disagreeable  odours  in  the 
neighbourhood  surrounding  such  operations.  Tt  was  abont 
the  year  1838  when  Bethell,  we  believe,  in  Manchester, 
first  began  operations  of  actually  distilling  coal  tar  on  an 
extended  scale,  having  in  view  not  onlv  the  utilisation  of 
the  residues  from  the  distillation,  hut  also  that  of  the 
distillates,  and  gradually  from  that  period  its  distillation 
has  risen  more  and  more  towards  a  scientific  operation, 
until  its  products  now  take  an  important  position  in  the 
rank  of  heavy  chemical  manufactures. 

Iri  the  year  1833  all  works  where  the  distillation  was 
carried  on  came  under  the  inspection  of  the  Local  Oovern 
DWOt  Board,  and  from  that  date  serious  attempts  have  been 
made  in  order  to  prevent  nuisance  arising  from  such  an 
operation — attempts  which  have  heen  partially  successful, 
but  which  by  no  means  have  yet,  from  many  points  of 
view,  approached  anything  akin  to  perfection.  As  a  con- 
sequence, too.  of  the  gradual  surrounding  of  many  of  onr 
industrial  and  chemical  centres   on  the   outskirts  of  onr 


large  cities,  this  question  of   nuisance   is   coming   more 
the  front   each   year,  and    one    is  brought  seriously  to  ft 
the  possible  pollution  of  the  atmosphere  which  may  einam 
from    works    where    the    working    up    of   gas  residual* 
effected  ;    and   so,  as   in  onr  own    case,  one  i=  endeavouri 
to   meet   the  emergency  by  attempting  to  find   nut  the  h 
means    of   grappling  with    what   has  hitherto  appeared 
assume  the  form  of  a  difficulty. 

Nuisance   from   noxious   vapours  from    tar    works  in 
arise  from  several  main  sources  ■ — 

1st.   From  the  storage  wells  for  the  raw  material. 

2nd.  From  the  actual  initial  distillation  of  such  materi 

3rd.  From  the  spaces  into  which  the  hot  residual  pit 
is  run. 

We  propose  to  deal  with   these  sources  simply,  and  t- 
out     of     consideration     secondary    operations     upon 
products  of  the  first  distillation. 

As  regards  storage  of  tar  in   quantity  as  received  frm 
gas    works,    one    must    hear    in     mind     that    it   eonta 
mechanically    suspended    in    the    viscid    material,  a  c 
siderablc    quantity    of   ammoniacal    liquor  or   gas   wa 
varying  in    amounts  in   different    qualities  of  tar.  and 
which  there  are  quantities  of  ammonium  sulphide,  wh 
being  volatile,  give   off  sulphuretted  hydrogen  and  van 
of  ammonium   sulphide.     When   such   tar    is    rec. 
quantity  at  a  works  it  is  generally  stored  in  wells   ,- 
sunk    in    the    ground.     The    simplest    and    most    ■ 
means  of  avoiding  anv  nnisance  here,  is.  ohvionslv,  in  1 
such  tanks  tightlv  covered  over,  and  to  avoid  di- 
the  level  of  the   liquid   as    much  as  possible  :  in 
where  the  storage  cannot  be  regulated  hv  the  distillm  , 
then  the  gases  displaced  from  the  tank   should  be  alio  I 
to  pass   through  a  box   containing  hvdrated  oxide  of  i 
In   several  instances,  however,  these  covered   tan' 
led  to  more  or  less  disastrous  explosions,  naked  light  i 
their  vicinity  having  ignited   gases   abovi  the  tar  lei 
which   must   have   existed   in   considerable  antrum  - 
atmosphere  of  the  tank  ;   but  we  believe,  inasmuch  «i  f 
surface  of  a  quantity  of  stored  tar  is  invariably  cov 
a  layer  of  ammoniacal  water,  that   these  exolosions     I 
occurred   on   gas  works  themselves,  where  possibly  I 
has  been  leakage  of  ordinary  coal-gas  into  the  spa. 
the  liquor  level. 

Passing  this   primary  source  by,  which  is  not  hv  < 
means   of  great  importance,  we  will    at  once  deal  will  < 
second  at  greater  length,  as  here  one   usually  has  the    n 
difficulty   to  contend  with,  and  it   is  here  also  «Ij 
has  to  devote  most  attention. 

During  the  primary  distillation    of  tar.  noxious  vai  " 
are  given  off.  including  ammonium   sulphides,  snlpl 
hvdrogen.     carbon     bisulphide,    probahlv    carbon 
phide,  and  many  other  volatile   sulphur   compound"  U 
sulphuretted  hydrogen    appears  to  he  the  most  evil  n  '' 
and    to   cause  more  terror   in    the  minds   of  the  nrd  rt 
individual,  we,  at  the   outset,  determined  for  01 
comparative    amounts    of    sulphuretted    hydrogen   cv  M 
during  the  entire  process   of  distillation,  and  tabulate  bf 
results  obtained  on  Table  "  B." 

Table   "  k  "   is   one   which    has   been    extracted 
comparison   with    our  own   from   the   report  of  the   ,r 
inspector  of  alkali,  &c.   works  for  the  year  189".     I ' 
be  observed  from   these  tables  that  the  vapours  fro  I 
ordinary  tar  still  during  work    contain  what  might  tr   1 
termed  large  quanties   of  sulphuretted  hydrogen,  wh 
allowed  to  pass  untreated  into  the  surrounding 
of  a  works,  might   rightly  he  considered  a  nuisance 
menace  to  public  health. 

It  is  of  interest  to  note  that  this  gas  is  given  off    * 
periods  of  the  distillation,  the  larger  quantity  apnar*1 
the  second  period  when  the  higher  temperatures  havi  ■ 
attained  in  the  still. 

The  determination,  in  our  own  case,  of  the  - 
hydrogen  was  made  hv  aspirating  portions  of  CI 
a  partially  closed  receiver  attached  to  the  worm-end    ' 
condenser,  care  being  taken   that   as  little  M 
should    enter   the    receiver   during   the   whole 
distillation,  this  precaution    being  necessary  in  o 
obtain  relative  results,  and  passing  the  gases  thn '« 
solution  of  iodine  of  known  strength. 
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We  propose  I'm  -i  of  all.  therefore,  to  deal  with  the  methods 
u, rally  in  use  at   the  present    lime   For   keeping   these 

ii ra  under  control,  and  their  subsequent  treal 

•Tit,  ami  then  to  offer  suggestions  resulting  from   our  on  a 
pertinent  and  working  results. 

Qbnebal  Methods. 

1st. —  Ily  Aspiration  and  Burning. 

•1ml. — By  Aspiration  ami  Absorption. 

In  the  Alkah.  &c.  Works  Regulation  Act  it  is  stated,  in 
first  part,  clause  9,  that  "the  owner  of  any  works 
reified  in  the  schedule  to  this  Act  shall  use  the  'best 
lie  means  '  for  preventing  the  discharge  into  the 
dOSpbere  of  all  noxious  gases  and  of  all  offensive  gases 
lived  in  such  works,  or  for  rendering  such  gases  harmless 

isive  when  discharged." 
The  plan  adopted  for  "  aspiration  ami  burning  "  follows, 
i  »  rule,  the  principle  as  set  out  in  Fig.  1. 


Fig.  I. 


^ 


ere  the  aspirator  at  E,  provided  it  he  powerful  enough 
I  we  must  emphasise  this),  draws  the  gases  delivered 
the  receiver  K  through  a  water-seal  W,  and  projects 
u  on  to  a  suitable  tire,  such  as  the  indispensable  and 
h  recommended  boiler  lire,  where,  it  the  burning  appa- 
s  be  improperly  arranged,  considerable  damage  is 
uently  done  to  the  boiler  plates;  and,  further,  the 
lency  of  any  fire,  upon  which  the  large  quantity  of 
ui  necessary  is  projected,  is  seriously  decreased.  Now, 
lis  method  of  treatment,  although  appearing  adequate, 
e  are  several  serious  and  legitimate  objections  :  firstly, 
conversion  of  sulphur  compounds  into  sulphurous  acid, 
h,  although  less  objectionable  in  odour,  is  not  an 
eiuent  of  the  evil,  but  simply  a  conversion  of  one 
tance  objectionable  and  poisonous  to  animal  life  into 
her  which  is  most  harmful  to  vegetation,  although 
Indent  to  constitute  a  nuisance,  delivered  as  it  is  into 

chimney  shaft ;  secondly,  the  gases  are  frequently 
tered  during  their  passage  through  the  fire  area ;  and 
lly,  there  is  very  serious  liability  to  explosion,  which 
only  too  plainly  shown  itself  by  the  number  of  accidents 
rded  at    man}  tar  works  where  the   system   is  applied. 

\j'l  >Mons,  ui  the  cases  where  they  have  occurred  in 
works  with  which  we  ourselves  are  connected,  have,  we 
k  there  is  no  doubt,  been  caused  by  a  sudden  or  even 
lual  fallmg  off  of  the  aspirating  or  ejecting  power,  and 
equentlj  by  a  Hash  back  to  the  vapours  above  the 
•r  seal  in  the  catch  box.  In  one  case  it  was  found  out 
t  the  explosion  that  the  pipe  D  had  been  observed  to 
>me  slowly  hot,  the  heat  working  its  way  gently  from 
tire  towards  the  water-seal,  thus  showiug  tnat  couibus- 

waa  going  „u  within   the  pipe  itself.     Of  course  one 

~t,  and  we  know  that  it  is  actually  done,  that 

xplosiou  lid  on  hinges  might  be  provided  in  order  to 

vent  to  the  Hash-back;  also  that  water-seals  of  very 
II  dimensions,  or  with  as  small  a  space  us  possible  above 
water-level,  might  he  employed  ;  but  those  of  us  who  are 
f  in  connection  with  the  working  of  large  quantities  of 

tir  much  prefer,  if  feasible,  to  eliminate  any  possibility 
ither  fire  or  explosion,  especially  where  there  is  con- 
ion  with  a  still  in  which  tar  is  being  heated,  and  from 
uiugly  inflammable  hydrocarbon  vapours  are 
g  given  off. 

*,  however,  considered  by  some  that  if  a  space  be 
iround  the  pipe  where  it  projects  into  the  tire,  as  shown 


in  Fig.  2,  the  end  of  the  pipe  where  the  gases  are  being 
ejected  is  kept  somewhat  cool  by  the  inrushiiig  air,  and  that 
this  cooling  effect  prevents  ignition  at  the  pipe  end,  and 
consequently  eliminates  any  possibility  of  a  Hash  black.  It 
is  known  that  this  simple  device  has  been  adopted  where 
trouble  had  previously  arisen,  and  where  adopted  the  plan 
is  reported  favourably  upon 

We  consider,  then,  that  these  serious  facts  and  possibilities 
ought  to  condemn  such  a  method  of  disposal  of  the  noxious 
vapours,  i.e.,  by  burning,  as  neither  efficient  nor  desirable. 

Fig.  2. 


• 
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The  second  generally  accepted  and  much  applied  method, 
that  (is,  aspiration  of  the  vapours  and  absorption  of  the 
sulphur  compounds  by  the  usual  absorbents,  has,  we  have 
learned  also  from  our  own  experience  and  from  that  of 
others  with  whom  we  are  in  touch,  its  serious  drawbacks, 
and  objections  of  a  similar  nature  as  those  to  the  first 
method. 

As  usually  applied  the  gases  and  vapours  are  drawn 
again  by  the  ejector  E  from  the  receiver,  in  some  cases 
passed  through  the  just-mentioned  water-seal,  and  then 
passed  directly  through  hydrated  oxide  of  iron  or  lime,  laid, 
either  in  the  form  of  a  thick  bed  kept  in  position  with 
brie  work  or  in  thinner  layers,  in  an  ordinary  gas  purifier. 
Although  we  have  not  as  yet  determined  the  amount  of 
carbon  bisulphide  in  these  vapours,  there  is  not  the  slightest 
doubt  that  many  tars — such  as,  for  example,  those  which 
have  been  produced  latterly  in  those  gasworks  where  high 
temperatures  have  been  employed  for  carbonisation — contain 
very  much  larger  quantities  of  carbon  bisulphide  than  those 
where  lower  temperatures  have  been  in  vogue.  Conse- 
quently, during  the  early  part  of  the  distillation,  or  just 
before  real  distillation  commences,  in  the  case  of  these  tars 
larger  quantities  of  carbon  bisulphides  are  evolved,  which 
are  not  easily  condensed  by  the  ordinary  means,  and  are 
taken  forward  with  the  ejected  vapours  from  the  receiver  to 
the  oxide  of  iron  or  lime  purifiers. 

The  result  in  some  cases  is  probably,  and  we  know  it 
almost  certainly  to  have  been  so,  that  when  the  mixture  of 
carbon  bisulphide,  sulphur  compounds,  and  a  large  quantity 
of  air  have  been  traversing  the  absorbing  medium,  a  con- 
siderable amount  of  heat  has  been  developed,  due  to  the 
so-called  revivification  of  the  oxide  of  iron  or  to  the 
oxidation  of  the  sulphur  compounds  of  lime,  the  carbon 
bisulphide  having  ignited,  with  consequent  explosion.  In 
some  eases  the  oxide  of  iron  had  simply  taken  tire  without 
serious  or  disastrous  result.  It  may  well  be  understood, 
therefore,  that  in  attempting  the  purification  of  these  vapours 
by  such  methods  one  is  face  to  face  with  an  awkyvard 
possibility  of  dangerous  results,  and  is  also  bearing  an 
extra  source  of  anxiety  which  is  scarcely  desirable.  One 
must  mention,  however,  that  some  distillers,  although 
following  out  these  principles  which  we  have  given  only  in 
substance,  vary  the  methods  of  application  in  many  ways, 
such,  for  instance,  as  by  the  intervention  of  special  con- 
densing apparatus   between    the   actual   receiver    and    the 
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water-seal.  By  so  doing  (here  is  no  doubt  thai  a  twofold 
-  attained:  firstly,  the  arrest  of  a  further  portion  of 
anv  light  hydrocarbons  which  may  have  eseaped  oondensa- 
jl  condenser,  and  secondly,  the  arrest  bj 
condensation  ol  a  portion  of  the  noxious  vapours.  In 
large  modern  works  such  an  addition  of  intervening  appa- 
ratus would  be  considered  of  very  great  importance, and 
would  a<.t  undoubtedly  not  onfj  as  a  powerful  adjunct  to 
anv  subsequent  purification  apparatus,  hut  also  as  a 
secondare  condenser  iluring  the  early  stages  of  the  distilla- 
tion. 

Having  given,  so  far.  a  rough  outline  of  what  is  usually 
done  in  order  to  prevent  the  emission  of  objectionable 
odours  from  this  source  into  tin-  atmosphere,  we  will  now 
pass  on  to  what  we  ourselves  have  latterly  been  doing  on 
an  experimental  working  scale  in  order  to  endeavour  to 
effect  a  more  complete  purification,  and  to  cast  otf  the 
anxiety  of  what  appear  to  us  as  inefficient  methods 
attended  with  a  certain  amount  of  danger. 

At  the  outset  we  determined  to  do  away,  if  possible, 
with  any  connection  either  with  fire  or  with  dry  absorbents 
likely  to  fire  on  oxidation,  and  so  immediately  turned 
attention  to  what  is  usually  termed  "  wet  purification,"  and 
met  at  once  with  sufficient  encouragement  to  warrant  either 
the  continuance  of  experiments  on  our  own  part  or  the 
placing  ot  results  before  others  who  maybe  interested  in 
similar  work,  having  had  sufficient  experience  with  the 
unreliable  ejector  for  aspiration  of  the  vapours,  our  re- 
-  were  almost  entirely  closed  and  directly  connected 
with  a  good  air  pump,  which  drew  the  gases  from  them  nud 
then  breed  them  through  an  absorber.  The  first  absorbent 
tried  was  naturally  hydrated  oxide  of  iron,  prepared  directly 
in  the  vessel  itself  by  the  addition  of  calcium  hydrate  to 
sulphate  ot  iron  solution,  a  small  excess  of  lime  being 
added.  In  view  of  the  fact  that  only  one  absorbing  vessel 
was  employed  for  our  experiment,  we  were  much  surprised 
to  find  that  the  absorption  of  sulphuretted  hydrogen  was, 
so  long  as  our  material  lasted,  perfect,  inasmuch  as  no 
blackening  of  lead  paper  could  be  observed  at  the  outlet. 
WheD,  however,  sulphuretted  hydrogen  was  found  to  be 
passing,  and  that  the  material  was  consequently  inactive,  a 
current  of  air  was  passed  through  the  liquid  by  the  same 
pump  after  the  distillation  was  completed,  and  we  obtained 
a  revivification  at  first  which  enabled  us  to  put  the  vapours 
from  another  subsequent  distillation  through  the  appa- 
ratus without  the  passage  of  any  observed  sulphuretted 
hydrogen. 

As  the  revivification  occurred  very  much  more  quickly 
than  we  expeeted  in  a  wet  condition,  a  certain  quantity  of 
the  hydrated  oxide  of  iron  was  prepared  in  the  absoiber, 
and  a  series  of  distillations  of  known  quantities  of  tar 
conducted,  and  the  vapours  from  these  distillations 
through  the  absorber,  and  after  each  complete 
distillation,  which  represented  a  batch  of  about  40  tons  ot 
tar,  was  finished,  air  was  blown  into  the  absorber  for  a 
period  of  about  one  hour.  By  so  doicg  we  reached  a  point 
at  which,  of  course,  our  material  became  useless,  and  our 
resulting  figures  showed  that  I  cwt.  of  lime  and  2  cwt.  of 
~ulphate  of  iron  in  about  200  to  300  gallons  of  water  had 
sufficed  for  about  -iOO  tons  of  tar.  The  cost  of  absorption, 
therefore,  might  almost  be  considered  negligible.  Although 
l.v  this  simple  niean-c  we  had  succeeded  in  eliminating  our 
sulphuretted  hydrogen,  the  vapours  issuing  from  the  appa- 
ratus were  observed  to  still   possess  a  peculiar,  though  not 


disagreeable,  clour,  which  was  undoubtedly  due  I 
hydrocarbons,  ami  we  thought  that  purification  might  do 

so    long   as    this   was   observed,    he    taken   to   be  pel 
inasmuch  as  it  should   be  one's  aim    to  deliver   the 
gases,  not  into  the  chimnej  shaft,  but  simply  at  the  end  o 
the  apparatus,  a   few    feet    from   the  ground,  when 
vision  is  easy,  and  the  s,Tls,-  of  smell    might    he  a  guide  i 
an  attendant  or  inspector  as  to  the  state  of  the  pro 

In  order,  therefore,  to   remove  this  slight   odour,  wliic 
much  resembles  that  of  an  old  disused  ordinary  p 
the  vapours  were  passed  through  a  second  absorber  ooi 
taining  a  heavy  tar  oil,  the  oil  in  this  case  having  first  ha 
a  considerable  amount  of   air  pumped   through   it   iu  ord< 
to   remove   volatile   sulphur   compounds.      We   havt 
obtained   the   gases  emitted   from  our  apparatus  pra 
free  from  smell,  but  unfortunately  we  have   not  as  yet  bet 
able  to  devote  more  experimental  attention  in  this  directin: 
or  to  place  any  plant  together  in  series. 

In  order,  however,  to  express  the   conclusions  we  h»\ 
arrived   at  from    such  results,  we  venture  to   sugg. 
we  should  consider  a  very  perfect  method  for  the  treatme- 
nt these  gases  by  means  of  Fig.  3,  which  represents 
an  appliance  through  which   the   method   might  be 
out. 

The  uncondensed  vapours  leaving  the  condense 
be  aspirated  from  the  top  of  the  partially  closed  receiver 
by  the  pump  P  through   the  entire   apparatus,  the  suctie 
to  the  pump  to  be   in  connection   with   a  small  boiler 
tank  B,  and  the  apparatus  connected  with  this  vessel. 

T  is  a  coke-scrubber,  down  which  a  very  small  stream 
water  flows  from  the  tank  W  to  absorb  any  ancoudeos 
ammonia,  and  to  assist  condensation  of  any  light  hydi 
carbon    vapours    which    might    have    passed    the 
condenser.      There  would   also   be   condensation    here 
some  of  the  sulphuretted  hydrogen  which  would  p 
the   ainmoniacal   water    to    receive    treatment   ale >r 
the   ordinary   ammoniaeal   liquor   resulting    from   the   I 
distillation. 

A1  is  charged  with  an  ordinary  high-boiling  coal-tar 
also,  to  act  as  an   absorber  of  any  carbon  bisulphide  « 
hydrocarbon   vapour   which  might   possibly  pass  the  col 
scrubber.     A2  and  A3  might  be  charged  with  a  mixture 
water,  sulphate  of  iron,  and  lime  to  absorb  the  sulphurei 
hvdrogeu,  or  it  might  be  advisable  to  charge  the  list 
A3,  with   milk  of  lime  only.     The  absorber  A1,  contain 
the  tar-oil,  would   require  to  be  charged  according  to 
amount   of   material   absorbed   and   the   efficiency  of 
tower  and  primary  condenser,  but  as  any  substance 
might  be  absorbed  by  it  would  in  no  way  contaminate 
oil    for   sale,  frequent   recharging   would   be  a   mallei 
little  moment,  and  merely  a  matter  of  convenient  arran 

Fig.  3. 
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,,i       \*  and   \?  might  be  arranged  so  thai  they  could  be 

..Mil.  (ln-it   respective  solutionis  bj    means  of  the 

me  pump  I';  the  spent  material  would  easily  he  run  into 

.   lis  and  thrown  upon  a  cinder  heap  for  disposal. 
i  hir  important  point,  however,  must  not  be  lost  sight  of; 
;a  that   mi  the   pipe  leading  from  tin-  receiver  R  there  is 

,  isionall)  a  deposit of  sulphur,  which  is  most  probably 

-inc.!   by  the   decomposition   of   carbon   oxysulphide   01 

unooium    sulphides    by   air.      Where    such    a    deposit 

,  urred.  it  would  be  wise  to  endeavour  to  arrest  all  free 

phui    bv    tin-   intervention   of   some   simple    appliance 

owing  the  gases  to  reach  the  scrubber.     In   most 

let,  however,  the  formation  of  free  sulphur  is  so  small 

ms  to  deposit  itself  on  the  inner  surface  of  the 

hug  from  the  receiver,  ami  would  scarcely  call  for 

cuiioii. 

B  e  regret  vcr\  much  that  we  are  not  as  yet  in  a 
-ition  to  give  more  complete  'lata  as  regards  results 
mi  an  apparatus  of  something  like  the  form  suggested, 
tidence  in  being  able  to  obtain  the 
alts  to  be  desired,  or.  at  an]  rate,  of  being  able  to 
omplish  a  complete  removal  of  all  noxious  vapours  and 
•oraplete  suppression  of  »nj  possible  nuisaDce  without 
u:er  or  anxiety.  Such  an  installation  could  also  be 
■ill  in  a  central  convenient  position  in  "inks  where  one 
s  further  than  the  primary  distillation,  and  could  then 
countered  with  the  various  operations  following  upon 
erode  distillation  to  considerable  advantage. 
leaving  this  principal  source,  then,  we  will  turn  ouratten 
to  the  third,  where,  again,  one  has  to  give  even  attention 
rderto  prevent  vapours  and  odours  which  can  at  the  most 
iitle  more  than  disagreeable  to  a  few  individuals  who 
sider  that  tin-  slightest  offence  to  their  sense  of  smell 
lit  to  constitute  a  grave  nuisance. 

uring  the  operation  of  running  off   pitch  resulting  from 
listiliation  of  tar,  and   under  certain  conditions,  acrid 
jars  are  given  off.  which  to  some  are  objectionable,  but 
lot  be  said  in  am    waj    to  In-  actually  detrimental  to 
th  ;  indeed,  th.  y  are  credited  with    a   decidedly  curative 
te  in  main  cases  of  disease.     Tar  distillers  will   bear  us 
in   the  statement   that    parents     (frequently   by    their 
or's  advice)   bring  children   suffering  from   infectious 
plaints  to  a  tar  works   in  order  that    they  may  be  made 
lhale  the  vapours  from  the  hot  pitch,  and  in  many  cases 
-tit  is  known  to  have  been  obtained.      Be  this  as  it  may, 
e  people  object  strongly  to  these   vapours,  and,  con- 
tent!;, where  the   neighbourhood  of  a   works  is  densely 
ulated,  something  has  to  be  done  to  effect  their  arrest, 
he  pitch  left  iu  the  tar-still  at  the  close  of  the  distillation 
a  very  high  temperature,  and  cannot  be  run  off  at  once 
ccount  of  the  danger  of  fire  ;  on  the  other  hand,  it  must 
be  showed  to  cool  too  far,  or  it  will  not  run  at  all. 
robably  the   best   process   in   order  to  have  all  noxious 
mrs    here    under   control — and    this    is    the    one    most 
rally    adopted — is    to  run    the   hot    pitch    in   the   tirst 
mce  into  some  form  cf  cooler,  and  to   leave  it  there 
1  the  temperature   has  fallen  as  low  as  is  compatible 
its  remaining  liquid  and  flowing  out,  then  to  run  it  out 
a  covered  hole  or  "  pitch  bay."     The  vapours  are  in  this 
prevented   from  spreading,  and   in  the  course  of  a  few 
s  they  condense,  and  are  in  great  part  reabsorbed  by 
itch  itself. 

rje  of  the  best  forms  of  pitch  cooler  is  that  known  as 

French  weir,"  and  is  illustrated  by  the  rough  diagram, 

I        \    is  a  wrought-iron  chamber  partly  sunk   in   the 

[•1 ;  the  hot  pitch  enters  through  the   pipe  B,  and  fills 

ooler  up  to  the  level  of  the  overflow  E.  indicated  by  the 

■d  line.     When  the  next  charge  of  pitch  is  run  off  it 

ies  forward  the  cooled   pitch  in  A  under  the  wall  C  and 

i  irizontal  iron  plate  D,  over  E,  to  the   pitch  bay,  and 

s  its  place  until  it   is   in   turn  pushed   forward  by  the 

whig  charge.     Any  vapours  displaced  from  the  chamber 

aj  lie  drawn  away  for  purification  by  the  pipe  F. 

ith  regard  to  the  covering  in  of  pitch  bays,  there  is  an 

lion,  and  it  is  that  when  hard  pitch  has  been   made 

isions  have  occurred  by  the  ignition  of  the  fine  dust- 

arhonaceous  particles,  issuing  at  a  high  temperature, 

g  fired  an  explosive  mixture  of  hydrocarbon  vapours 

lir  in  the  confined  space. 


k 

n 


In  the  present  day,  however,  when    ver\   little  hard    pitch 
is    made    (and     especially    sine    the    fall    in   the    value  of 

anthn ne  ha-  curtailed  somewhat  the  point  to  which  the  tai 

is  heated), the  vapours  must  be  very  much  less  objectionable, 
owing  to  tin  fa.t  that  the  pitch  remaining  liquid  at  a  lowei 
temperature  than  when  hard  pitch  is  made,  the  vapours 
must  contain  much  les--  acridine  an  exceedingly  nauseous 
.ml  irritating  body  that  was  formerly  given  ofl'  iu  con- 
siderable quantity. 

Fig.  4. 


In  conclusion,  we  would  point  out  that  with  reasonable 
care,  and  the  more  careful  aud  scientific  control  which  is 
yearly  becoming  more  general  (though  not  yet  to  the  full 
extent  to  be  desired)  in  tar  works,  most,  if  not  all  nuisances 
— using  the  word  as  meaning  harmful  to  health,  and  not 
merely  as  unpleasant — can  be  avoided,  and  it  behoves  every 
tar  distiller  to  do  his  best  to  free  the  industry  from  this 
stigma  under  which  it  basso  long  laboured;  there  seems 
hope,  too,  in  the  fact  that  at  the  present  day  tar  distillation 
can  only  be  profitably  carried  on  where  the  process  is 
thoroughly  and  scientifically  supervised. 

It  is  possible,  moreover,  that  other  manufacturers  are 
endeavouring,  upon  the  same  lines,  to  accomplish  the  sup- 
pression of  nuisance,  and  have  possibly  succeeded  ;  but  a 
short  publication  of  what  is  being  done  in  this  direction 
might  further  lead  to  a  solution  or  meaning,  as  far  as  this 
branch  of  the  trade  is  concerned,  of  the  much  disputed  term 
the  "  best  practicable  means  " — a  term  which  seems  to  form 
the  base  of  operations  and  debate  in  all  cases  at  law  where 
an  offender  may  be  unfortunately  involved. 

Table  A. 


Tune. 


■  a.m. 

in. flam,  to 
12.15  pm. 
12.30    „ 

1.45  ., 

4.46  „ 
4.55  ., 
5.0  „ 
5.8  „ 
5.5  „ 
5.HI  .. 
5.3(1  .. 
6.0  „ 
li.25  ,. 
8.46  .. 
s.4.">  a.m. 
9.8  .. 
9.20  .. 
9.87     .. 

n.ss   ,. 

9.60  .. 
10.0  „ 
10.35  „ 
11.8      „ 

11.15     .. 

12.ll  noon 

12.311  p.m. 

1.211    ,. 

2    I'M      .. 

3.20  „ 
3. SO    ,. 


H2S  in  Grains 
per  cb.  ft. 


Traces 
0-09 

0'8 

T4 
12-5 
23 -M 
89-0 
20-0 
37-0 
335 
22'M 
21. -II 
62,'fl 
-12  ■  a 
33- (I 
Tun 

55-0 
53' 0 
78-0 

91V.I 

7s, I 
83-0 
78-0 

62- (I 
57"0 


Firing  commenced. 

At  lo.o  a.m.,  and  subsequentlv. 
there  was  a  strong  smell  of  CSa 
iu  the  neighbourhood  of  the 
receiver. 


Carbolic. 


Creosote. 

A-Tit  he 


Steam. 

Si  eam  increased. 


A  sample  of  the  permanent  gas 
leaving  the  receiver  was  found 
to  burn  freely  with  a  slightly 
luminous  flame. 

Steam  reduced  to  a  minimum. 
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Table  B. 

Time. 

HiS  in  Grains 

per  ell.  ft. 



6.15  p.m. 

5' 11 

8.30    .. 

10- IS 

7.15     .. 

TtM   - 

- 

y.is  .. 

w.ia   .. 

— 

— 

m. 

— 

L.tfi    .. 

— 

a.it  .. 

— 

8.16    .. 

— 

— 

5.15     ,. 

— 

6.18    .. 

7.15    .. 

— 

8.15    .. 

— 

9.16     .. 

— 

10.15    .. 

— 

11.15    .. 

10-ii 

Liirht  oil. 

12.16  p.m. 

1.15    .. 

15-84 

Creosote. 

8.16    .. 

WW 

:i.l5    .. 

36-88 

4.15     .. 

Anthracene. 

6.16    .. 

6.15    „ 

7^-41 

li.SO     .. 

wo-w 

6.46    .. 

in-47 

7.0      _ 

111-93 

Fire  drawn. 

THE   DETECTION1   OB   ARSENIC    IN   BEERS, 
BREWING    MATERIALS,    AND   FOOD. 

BY    WILLIAM    THOMSON,    F.R.S.    F.DIN.,    F.I.O.,    AND 
JAStES   PORTER    SHENTON,    F.C.S. 

Owtnq  to  the  recent  arsenic  in  beer  scare,  we  have  learned 
that  arsenic  must  be  regarded  as  having  been  one  of  the 

igtituents  of  beer,  in  which   it  exists  in  traces  of  greater 

or  lesser  importance,  especially  in  that  brev,-ed  in  the 
North  of  England,  where  coke  is  used  for  drying  the  malt, 
and  where  the  influence  of  arsenic  has  been  much  more  felt 
than  in  the  South,  where  anthracite  coal  is  generally 
employed.  We  know  that  arsenic  has  been  found  in  large 
quantities  in  glucose  prepared  from  starch,  by  the  action 
of  impure  sulphuric  acid  upon  it,  and ,  the  glucose  so 
prepared  has  contaminated  seriously  the  beer  brewed  with 
it ;  and  these  discoveries  have  shaken  to  its  depths  one  of  the 
most  important  industries  of  the  country,  and  also  most 
-.Tioiisly  affected  other  industries  associated  with  it,  such 
a-  that  of  the  gas-coke  manufacturer.  At  the  present 
moment,  therefore,  it  is  incumbent  upon  chemists,  especially 
those  in  the  North  of  England,  to  be  able  to  determine  with 
ii  my  and  with  accuracy  the  presence  and  quantities  of 
arsenic  in  malt,  in  beer,  and  in  various  other  food  materials, 
and  in  coal  and  coke. 

We  think  that  it  is  the  duty  of  chemists  as  far  as  possible 
to  discuss  and  publish  their  experience  with  processes 
employed  by  them  in  the  work  which  devolves  upon  them 
at  this  time.  We  therefore  give  the  results  of  our 
experience  so  tar  as  we  have  been  able  to  divert  our 
attention  from  the  pressing  demands  of  brewers,  malsters, 
and  others. 

1  mil  lately  no  chemist  who  was  calledupoutoanaly.se 
beer  would  have  thought  of  testing  for  arsenic,  because  it 
would  naturally  occur  to  him  that  if  arsenic  were  present, 
marked  poisoning  of  a  large  number  of  people  would  lesult; 
and  therefore  the  small  fees  paid  to  public  analysts  for  the 
analysis  of  foods  did  not  warrant  them  in  making  elaborate 
and  apparently  unnecessary  analyses  which  would  cost  the 
analyst  many  times  the  fee  he  obtained  for  his  work.  I 
would  remark,  therefore,  that  some  of  the  criticisms  passed 
on  the  city  analyst  by  members  of  the  council,  although 
they  appeared  (air  to  those  who  do  not  understand  clearly 
the  work  involved  in  food  analysis,  were  decidedly  unfair 
toward*  the  city  analyst,  who  would  naturally  not  look  for 
potent  poisons  in  a  food  which  was  not  alleged  to  have 
produced  poisoning. 

The  same  misconception  occurred  when  a  bottle  of 
Manchester   water  was   sent  to  an  eminent  bacteriologist 


with  the  request  that  he  would  examine  it  for  t\  phoiri  i  i 
or  other  pathogenic  organisms,  when  there  were  hundre< 
of  thousands  of  persons  making  crucial  tests  with  th 
water  every  hour  of  the  day,  by  drinking  it  and  n 
Buffering  from  typhoid  or  other  fever. 

It  is  certain   now   that  arsenic  may  be   present  in  bet 
and  may  produce  symptoms  which  are  not  readily  recognis 
as   the   results   of  arseuic    poisouing,    but   which    may 
attributed  to  other  causes,  such  as  alcohol.     The  di- 
so-called  alcoholic   neuritis  is  said  to    be    more    pi 
in    the   North    of    Englaud    than    in    the    South,   awl 
according  to  Dr.    Reynolds,  almost  unknown   in  Scotlw 
where  the  alcohol  is  consumed  in  probably  larger  quantii 
and  in  a  more  concentrated  form  than  it  is  in  England. 

From  what  we  know  now,  it  is  highly  probable  that : 
so-called  alcoholic  neuritis  of  the  North  of  England 
probably  arsenical  neuritis,  and  it  now  becomes  the  duty 
the  analysts  of  the  North  to  detect  this  widely  distribui 
and  poisonous  metal  wherever  it  is  likely  to  become  inn 
with  our  food  materials. 

The  difficulty  which  chemists  encounter,  to  begin  wi 
is  to  find  reagents  which  are  to  be  employed  for  tl 
analyses  which  are  themselves  free  from  arsenic  I 
principal  substauces  so  employed,  which  are  most  difflc 
to  obtain  pure,  are  sulphuric  acid,  hydrochloric  acid,  : 
zinc. 

We  have  found  it  impossible  to  purchase  from  pi 
chemical  dealers,  either  sulphuric  or  hydrochloric  acid  I 
from  arsenic,  and  after  obtaining  quantities  of 
pure  acids  from  various  sources  we  have  had  to  throw  ti; 
all  aside  and  prepare  these  acids  in  a  pure  condil 
ourselves.  The  processes  for  their  preparation  are 
simple  that  it  is  difficult  to  understand  why  acids  -in 
be  sold  as  arsenic-free  by  manufacturers  of  pure  chenu 
which  almost  invariably  contain  arseuic. 

We  think  it  advisable,  therefore,  to  give,  as  follows, 
processes  which  we  have  found  most  successful  in  obtaii 
our  supplies  of  reagents. 

Sulphuric  Acid. — The  commercially  pure  acid 
probably   a   grain  of   arsenic  per   gallon,  i.e.,  about  i 
eighteenth  of  a  grain   per  pound.     To  prepare  arsenic- 
sulphuric  acid,  the  commercially  pure  acid  is  mixed  wit  . 
small  quantity  of  chromic  acid,  about  30  to  50  grains  to 
pint ;   an   ordinary  glass   retort   to    hold   about  40  o»  • 
obtained  (without  stopper)  ;  the  aeid  so  treated  is  introdi  i 
into  this  retort  till  it  is  about  two-thirds  full,  by  means   i 
long  tube  ending  in  a  funnel ;  the  tube  is  then  curd  I 
withdrawn,  so  as  not  to  touch  the  sides  of  the  ueck  with 
end.     If  by  accident   the  neck  is  touched  by  the  tub  I 
withdrawing  it,  the  impure  acid   may  be  washed  out     I 
jet  of  water  from  a  wash  bottle  and  the  lirst  portion  of  e 
distillate  rejected. 

The   retort   is  placed   in    a   thin   sheet-iron   sand-b  . 
(an   ordinary  meat  or  other  tin  tied  round   with  wire  n  it 
answer  the  purpose),  and  a  ring  burner  is  applied 
bottom  of  the  tin  ;  the  top  of  the  retort  is  covered  wi  » 
hood   of   asbestos   cloth,   but  the   ueck  should  m 
covered,  as   we  have  found  by  experience.     The 
acid  distils  over  into  a  glass  flask,  and  is  found  to 
traces  of  arseuic  mirror  when  '25  cubic  centimetres 
diluted  with   water  and   allowed   to  act  on  pure  zinc  i' 
Marsh  apparatus  for  one  hour,  and   this  degree  of 
from  arsenic  in  the  distillate  continues  till  nearly  tl 
of  the  acid  has  been  evaporated.     It   is  needless  to  say  »' 
the  chromic  acid  converts  any  arsenious  compound 
(which  are  volatile)  into  arsenic  acid,  which  is  not  roll 

We  should  here  remark  that  the  retort  is  liable  to  b  » 
especially  in  the   neck,  furthest  from  the   bull),  »l 
break    usually  begins,   and  extends   suddenly    up   n 
the  bulb  ;   more  especially  does  this  happen  when  the 
is  wrapped  with   asbestos  cloth,  and  then   a  large 
of  very  irritating  fumes  are  liberated.     We  got 
difficulty  by  putting  the  whole  apparatus  in  a  wooden 
with  a  hole  in  the  end,  through  which  the  uecK  ol  II 
projects,  so   that,  in  case  an   accident    occurs,  thl 
turued  off  from  the  outside,  the  lid  is  put  on  th 
the  whole   is  theu  covered    with  a  wet  cloth  kept  read 
this  way  any  annoyance  from  such  accidents  is  »b 
prevented. 
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For  the  preparation  of  pure  hydrochloric  acid  almost 
e  same  process  is  adopted  :  a  Few  grains  of  chromic  acid 
i-  added  to  the  pint  of  hydrochloric  acid,  which  is  filled 
bo  a  largo  alembic  holding  aboul  one  gallon,  with  a  ground 
ippered  neck  of  well-annealed  glass,  the  end  of  which 
drawn  out,  and  tils  into  the  tube  of  a  Liebig's  condenser, 
I  two  being  ground  together  with  a  little  emery  powder. 
ie  end  of  the  condenser  pusses  through  a  largo  india- 
hber  stoppr,  and  an  ordinary  glass  tube  is  also  fitted 
o   the   same  stopper,  and  is   attached   by  a   rubber   tube 

■  tube  coming  from  a  cork  in  a  bottle,  the  bottom  of 
lion  has  been  removed  ;  this  bottle  is  set  in  a  dish  con- 
ning some  caustic  soda  solution,  which  stands  about  a 
alter  of  an  inch  around  the  bottom  of  the  bottle,  so  thai 

s*  of  acid  or  chlorine  which  is  evolved  may  be 
•orbed   therein,  and  so  that  air  may  pass  out  or  he  drawn 

0  the  receiver  without  the  risk  of  drawing  some  of  the 
istic  liquor  into  the  receiver,  which  is  now  fitted  on  to 

■  larger  cork,  through  which  passes  the  end  of  the  con- 
tser,  and  some  pure  water  is  placed  in  the  receiver  to 
lorb  any  hydrochloric  acid  gas  which  passes  over  at 
it  from  the  concentrated  commercially  pure  acid.     The 

1  which  distils  off  contains  free  chlorine,  but  this  can 
removed   by  adding  to  it  a  few  drops  of  pure  carbolic 

d,  when  it   may  be   employed   for   arsenic  testing  ;  the 

MUM  of  free  chlorine  prevents  the  formation  of  arsenic 

•rors  in  the  Marsh  apparatus,  and  also  the  deposition  of 

enic  on  the  copper  foil  in  the  Retnsch's  test,  whilst  the 

of  s  little  carbolic  acid  allows  mirrors  to  be  formed 

ii  very  minute  quantities  of  arsenic;  but  we  are  not  quite 

stied  with  this  method.      We  have  employed   pure  sub- 

oride  of  copper,  and   redistil  the  acid  to  get  it  free  from 

Ii  ■  chlorine  ;  but  this  we  have  not  found  quite  satisfactory, 

we   are  now  arranging  an   apparatus  for  preparing  it 

|tn  pure  common  salt  and  arsenic-free  sulphuric  acid. 

'he  process   which  we  have  found  most  satisfactory  for 

detection   and   approximate    estimation  of   arsenic  in 

r  is  the  following: — 

ifty  c.c.  of  the  beer,  equal  to  about  If  ounces  (less  than 
herry  wineglassful),  is  measured  into  an  8-ounce  glass 
k.  The  heer  is  heated  to  boiling  over  a  Bunsen  burner 
1st  shaking,  to  prevent  frothing,  and  then  set  on  a  band- 
it to  evaporate  to  a  syrupy  consistence  ;  to  this  is  added 
c.c.  of  nitric  acid,  and  5  c.c  of  strong  arsenic-free 
jhuric  acid,  aud  the  liquid  boiled  down  till  it  darkens, 
ten  this  occurs  about  1  or  2  c.c.  more  nitric  acid  is 
ed  (which  can  readily  be  obtained  tree  from  arsenic), 
the  concentration  continued  on  a  sand  bath.  When 
liquid  again  begins  to  blacken,  more  nitric  acid  is 
I'd,  and  the  concentration  continued  till  no  further  dis- 
iration  of  the  liquid  takes  place  (about  25  c.c.  of  the 
ie  acid  is  usually  required  to  effect  the  complete  oxida- 
of  all  the  organic  matter).  The  liquid  now  occupies  a 
line  of  about  5  c.c.  ;  this  is  diluted  with  its  own  hulk  of 
i-r,  and  boiled  down  till  ail  nitrous  fumes  and  nitric 
.  are  expelled. 

he  liquor  is  then  diluted  and  transferred  to  a  graduated 
■  and  made  up  to  15  c.c,  aud  1,  2,  or  3  c.c.  of  this  is 
red  into  the  Marsh  flask,  which  is  a  Jena  conical  or 
BT*f  flask  of  50  c.c.  capacity,  the  tube  from  which 
-<-s  through  an  ordinary  wooden  stopper  soaked  in 
iftui  wax,  the  wax  being  melted  between  the  stopper 
the  neck  of  the  flask  by  a  heated  piece  of  glass  before 
odw  ing  the  liquid  to  be  tested.  India-rubber  stoppers 
■ild  not  be  employed  :  one  was  found  by  us  to  introduce 
i  antimony  and  arsenic.  The  liberated  hydrogen  is 
sed  through  a  tube  containing  a  coil  of  filter-paper 
ing  with  a  plug  of  cotton  wool,  and  through  another 
11  bore  3/16ths  of  an  inch  internal  diameter,  hard  glass 
•  drawn  out  at  one  end.  The  apparatus  is  set  going  bv 
ing  dilute  pure  sulphuric  acid  to  the  zinc  (about  seven 
rater  to  one  of  acid),  a  light  is  applied  to  the  drawn- 
end  of  the  tube,  when  the  hydrogen  iguite9  and  burns 
a  small  flame.  The  supply  of  gas  from  the  apparatus 
lid  be  regulated  to  give  a"  flame  of  from  3/32nds  to 
b  of  an  inch  in  length,  and  the  flame  of  a  Bunsen 
ier  is  plactd  so  as  to  heat  about  three-quarters  of  an 
of  the  tube  to  redness  about  3/l6ths  of  au  inch  behind 
lruwn-out  part  of  the  tube;  the  liquid  to  be  tested  is 
run  into  the  Marsh  flask,  in  small  quantities  at  a  time. 


through  a  tube  or  small  funnel,  preferably  a  graduated  tube 
with  a  stop-cock  arranged  so  thai  it  may  run  the  liquid  to 
be  tested  from  one  tube  or  dilute  sulphuric  acid  from 
another  side  by  side  with  it.  The  graduated  tube  should 
contain  about  15  c.c.  of  the  liquid  to  he  tested,  and  1,  •>,  or 
3  c.c.  run  in  at  first,  and  more  if  necessary  afterwards,  so  as 
to  obtain  sufficient  deposit  of  arsenic  to  make  a  mirror 
of  standard  size  ;  the  quantity  of  liquid  required  to  give 
such  a  mirror  being  known,  the  total  quanity  of  arsenic 
present  may  be  easily  calculated. 

Nearly  all  this  arsenic  present  in  this  small  apparatus 
comes  off  in  a  few  minutes. 

It  is  necessary  to  have  the  flask  about  one-third  full  of 
granulated  zinc,  so  that  the  liquid  may  come  into  close 
contact  with  the  zinc.  Other  methods  have  been  devised 
for  treating  large  quantities  of  the  beer,  aud  separating  the 
arsenic  by  sulphuretted  hydrogen  and  titrating,  but  these 
seem  to  us  to  be  quite  unsatisfactory  in  dealing  with 
quantities  of  arsenic  trioxide  varying  from  l/50th  to 
l/.jnoth  of  a  grain  per  gallon. 

In  our  process  it  is  necessary  to  prepare  standard  mirrors, 
by  introducing  from  a  weak  standard  solution  of  arsenic 
trioxide  quantities  corresponding  to  the  l/500th,  I /400th, 
l/300th,  I /200th,  1/I00th,  l/75th,  l/50th,  l/25th  of  a  grain 
per  gallon  ;  and  where  the  arsenic  exceeds  l/10th  of  a  grain 
per  gallon,  the  standard  mirror  may  probably  be  obtained 
by  putting  into  the  apparatus,  say,  1  e.c.  or  less,  the  former 
being  the  1;  15th  part  of  the  arsenic  present. 

In  making  these  estimations  care  must  be  taken  to  have 
as  nearly  as  possible  the  same  size  of  apparatus,  the  same 
amount  of  zinc,  and  the  same  quantity  of  liquid,  aud  the 
Marsh  generating  flask  should  be  as  small  as  possible. 

In  some  qualities  of  zinc  the  purity  is  so  high  that  it  is 
difficult  to  get  the  acid  solution  to  act  upon  it,  aud  it  has 
been  found  necessary  in  some  cases  to  put  a  drop  or  two 
of  purified  sulphate  of  copper  solution  in  the  apparatus  to 
start  the  reaction.  This  has  the  effect  of  reducing  the  size 
of  the  mirrors,  but  the  loss  is  so  small  that  it  does  not 
materially  affect  the  result. 

It  has  been  stated  that  sticks  of  zinc  are  not  suitable  for 
the  Marsh  test,  because  they  have  the  effect  of  preventing 
the  formation  of  arseniuretted  hydrogen,  possibly  from  some 
voltaic  action,  due  possibly  to  the  crystalline  nature  of  the 
zinc.  It  is  stated  to  be  arsenic-free  when  tested  as  a  blank 
experiment,  and  when  arsenic  is  added  in  minute  quantities 
still  no  arsenic  mirror  is  produced  ;  but  when  the  stiefcs  are 
melted,  and  the  zinc  granulated  by  pouring  into  water,  and 
the  same  experiment  repeated  by  adding  the  same  quantity 
of  arsenic  as  before,  the  mirror  is  obtained  to  its  full 
exteut. 

We  bave  made  some  experiments  to  ascertain  the  truth 
as  to  this.  We  tried  a  sample  of  rod  zinc,  which  dissolved 
with  great  ease  in  dilute  sulphuric  acid,  and  gave  no  indica- 
tion of  arsenic  when  20  gims.  of  it  were  dissolved  in  a  Marsh 
apparatus.  We  introduced  into  a  Marsh  apparatus  charged 
with  this  rod  zinc  l/40ooth  part  of  a  grain  of  arsenic 
trioxide,  and  in  au  experiment  extending  over  one  hour 
obtained  a  mirror  which  was  only  about  1/I0th  the  size  it 
should  have  been.  We  granulated  some  of  the  same  rod 
zinc  and  made  a  similar  experiment  with  the  granulated 
material,  and  still  obtained  a  mirror  which  was  only  l/10th 
the  correct  size. 

Another  sample  of  granulated  zinc,  which  also  dissolved 
readily  in  dilute  sulphuric  acid,  gave  when  similarly  treated 
a  larger  minor  with  the  l/4000th  of  a  grain  of  AsjOj,  but 
still  much  short  of  the  amount  obtained  when  using  another 
pure  zinc  which  was  not  readily  acted  upon  by  acid.  We 
have  not  yet  determined  the  impurity  present  in  the  zinc 
which  holds  hack  the  arseuic.  We  have  found  it  to  be  free 
from  lead,  copper,  or  other  heavy  metals. 

During  our  earlier  experiments  we  had  observed  that 
a  small  quantity  of  platiuuni  introduced  into  the  Marsh 
apparatus  will  effectively  retain  considerable  quantities  of 
arsenic.  This  fact  has  been  already  pointed  out  by  other 
workers,  but  we  think  it  necessary  to  emphasise  it, 
as  the  use  of  a  few  drops  of  platinic  chloride  solution  is 
recommended  iu  such  standard  works  as  Fresenius'  "  Quali- 
tative Analysis  ";  and,  in  Wynter  Blyth's  work  on  poisons, 
mention  is    made  of    the   desirability  of    alloying  a  little 
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platinum  with  the  line  to  obtain  a  regular  flow  of 
tndio. 

readily   in  caustic    soda,   liberating 
hydrogen,  but   much  smaller  mirrors  are  obtained  by  its 
than   in  the  ordinary  way  with  pure   zinc   when  using 
!i  of  a  grain  of    \-  t  >, 

aol  readily  dissolve  in  caustic  soila,  but 
it  j,„  -  rtphuric  aoid,  but  this  also  holds 

hack  most  of  the  arsenic  when  using  l/4000th  of  a  grain. 
Lead  and  tin  salts  hold  back  considerable  proportion-  o.'' 
i  ■  when  added  to  line  au.l  Bulphuric  acid,  and  mercury 
prevent    the     formation   of    arseniuretted    hydrogen. 
The  n»i  satisfactory  result   is  obtained  when  pure   redis- 
tilled /.inc   is  employed,  which  is  not  readily  acted  upon  by 
sulphuric  acid. 

We  do  not  regard  the  process  as  specified  recently  by  the 
l$r,.i.  -  ttisfactory,  first  because  minute 

quantities  of  arsenic  in  beer  cannot  be  detected  at  all  by  it 
with  certainty  ;  second,  the  indications  are  not  so  distinct  as 
bv  the  Marsh  test,  because  the  white  colour  of  the  trioxidc 
is  not  so  well  adapted  lor  comparison  as  the  black  of  the 
metallic  urseuie ;  third,  the  whole  of  the  arsenic  is  not 
removed  from  the  copper  by  heating  :  about  one  half  only 
beiDg  burned  away  a-  the  trioride  to  be  deposited  "ii  the 
part  of  the  glass  tube  close  to  it ;  fourth,  on  heating  the 
beer  with  Hydrochloric  acid  some  of  the  arsenic  is  sure  to 
volatilise  as  the  chloride;  fifth,  hecause  some  of  the  arssnic 
may  possibly  be  in  the  form  of  arsenic  acid,  and  the  re- 
action would  take  place  much  more  slowly  with  it ;  sixth, 
because  it  is  difficult  to  imagine  that  all  the  liquid  in  a  con- 
siderable volume  of  bier  would  come  sufficiently  in  contact 
with  a  small  -trip  of  copper  lying  at  the  bottom  of  the 
vessel  to  remove  all  the  arsenic  present. 

The  next  test  which  has  been  suggested  is  the  one  by 
Gutzeit,  which  has  been  modified  iu  various  ways  by  Siebold 
and  others.  This  consists  iu  passing  the  arseniuretted 
hvdrogen  (produced  by  acting  on  the  arsenic  compound 
with  zinc  and  acid)  through  a  coil  of  dry  filter  paper,  pre- 
viously soaked  in  lead  acetate  solution.  This,  we  found, 
did  not  remove  all  the  sulphuretted  hvdrogen.  We  then 
tried  bv  passing  the  gas  through  cotton  wool,  previously 
soaked  in  acetate  of  lead  solution  and  dried:  the  gas  dis- 
coloured slightly  the  wool  along  the  whole  length  of  the 
six  inches  of  thin  glass  tube  in  which  it  was  packed,  and 
then  produced  a  dark  as  well  as  a  yellow  -tain  on  the  dry 
filter  paper  previously  soaked  in  bichloride  of  mercury 
solution.  We  then  tried  the  process  suggested  at  the 
meetiug  of  the  London  Section  of  the  Society  of  Chemical 
Industry,  by  Mr.  C.  V.  Tyrer,  by  passing  the  hydrogen 
through  a  strong  solution  of  acetate  of  lead  coutained  in 
potash  bulbs,  and  obtained  a  very  bright  yellow  stain  free 
from  any  dark  colour,  and  the  amount  of  yellow  colour 
seemed  as  great  if  not  greater  than  that  obtained  by  passing 
the  gas  through  dry  cotton  wool  previously  saturated  with 
lead  acetate  solution.  It  would  appear,  therefore,  that  the 
arseniuretted  hydrogen  is  not  dissolved  to  any  appreciable 
extent  in  a  saturated  solution  of  lead  acetate,  and  this 
seems  to  us  the  best  method  of  carrying  out  the  Gutzeit 
te-t.  It  is  questionable  whether  this  is  not  the  best  test 
for  determining  approximately  minute  quantities  of  arsenic 
atter  all  the  organic  matter  is  completely  destroyed.  One 
disadvantage  of  the  process  is  that  the  yellow  colour  cannot 
lie  seen  at  all  by  gas  light. 

We  made  further  experiments  bypassing  the  hydrogen 
from  the  Marsh  generating  flask,  containing  minute 
quantities  of  arsenic,  through  a  solution  of  sulphuretted 
hydrogen,  and  then  passing  the  gas  on  to  the  heating  tube, 
but  the  solution  did  not  fix  the  arsenic,  and  sulphide  of 
uic  was  deposited  on  tne  end  of  the  heating  tube. 
A  similar  experiment  was  marie  with  a  solution  of  bi- 
chloride of  mercury,  in  which  a  heavy  precipitate  was 
formed,  and  the  whole  of  the  arsenic  was  fixed  by  the 
solution,  but  the  results  did  not  prove  promising  as  regards 
obtaining  an  improved  method  for  the  determination 
approximately  of  the  small  quantities  of  arsenic. 

In    the   examination    of   malt    we    treat    5    gnus,    of    the 
nple  with  25  c.c.  of  UNO,  in  an   8-oz.  flask,  heat  till  the 
violent  action  is  over,  and  then  add  5  c.c.  of  sulphuric  acid, 
and  proceed  exactly  as  in  the  case  o."  beer. 


Coat  and  (Joke. — 5  grins,  of  the  former,  or  2' 5  grins,  ofthi 

latter,  in  very  liii"  powder,  are  heated  with  25  c.c.  of  uitri. 
acid  for  an  hour,  after  which  time  a  c.c.  of  sulphuric  ftcid 
are  added,  and  the  heating  continued  for  another  half  hour 
After  cooling,  the  mixture  is  diluted  to  about  lOOc.c,  aud 
filtered  from  the  suspended  particles.  The  filtrate  is  con- 
centrated with  further  additions  of  small  quantities  of  nitric 
acid  to  destroy  any  organic  matters  in  solution,  and 
evaporated  till  all  nitrous  fumes  and  nitric  acid  ire  ■ 
The  solution  so  obtained  is  then  transferred  to  a  Mat*! 
apparatus,  and  the  black  mirror  or  yellow  raercurv 
compound  obtained. 

Action  of  Acids  on  Arsenic  contained  in  ulnss  vessels.— 
It  has  lately  been  suggested  that  arsenic  is  dissolved  hi 
pure  acid  from  the  plass  bottles  in  which  thev  are  kept. 

I.  Marshall  and  C.  S.  Potts  (Amer.  Chem.  .louru.,  \ 
p.  425)  have  found  the  glass  of  German  and  Amnicti 
apparatus  to  contain  from  0-095  to  0  446  per  ceut.  .. 
arsenious  acid.  They  find,  however,  that  acids  an, 
ammonia  do  not  remove  any  trace  of  arsenic  from  sin 
vessels,  but  fixed  alkalies,  tney  assert,  readily  extra- 
arsenic  from  them. 

With  a  view  to  find  whether  arsenic  could  be  removet 
from  («)  white  glass,  from  (b)  light  green  glass,  or  from  (r 
blue  glass  of  which  Winchester  quart  bottles  are  made.  \V> 
reduced  some  of  each  to  line  powder,  and  treated  5  grin-  n 
each  with  2n  c.c.  of  pure  sulphuric  acid  in  the  cold  fo 
17  hours.  This  acid  removed  exceedingly  minute  bice 
of  arsenic  from  all  the  samples:  the  smallest  amount  wt 
obtained  from  the  white  glass,  the  next  smallest  from  th. 
green,  and  the  largest  from  the  blue  glass  ;  but  the  quautitlc 

are  so  exceedingly  minute  that  we  feel  satisfied  that  rti 

sulphuric  acid  may  be  stored  iu  glass  bottles  withou 
becoming  contaminated  to  any  appreciable  extent  wit 
arsenic. 

We  then  made  three  more  tests  by  shaking  up  5  grim 
of  the  same  kinds  of  powdered  glass  with  40  c.c.  of  pur 
hydrochloric  acid,  and  leaving  in  the  cold  for  17  hours;  i 
none  of  these  experiments  did  we  find  the  faintest 
1  arsenic.  We  ought  to  remark,  however,  that  the  bydri 
chloric  acid  used  in  these  experiments  was  that  troll 
the  free  chlorine  had  been  removed  by  means  of  a  few  dro| 
of  carbolic  acid  to  the  quart  of  acid. 

Selenium.—  When  a  solution  of  sodium  selenite  is  iniri 
duced  into  a  Marsh  apparatus  a  copious  dark-bron 
precipitate  is  thrown  down  in  the  generating  flask,  and  aft. 
a  few  minutes  a  bright  red  mirror  is  formed  at  the  eudof  tr 
tube,  which  is  heated.  We  have  not  determined  il 
delicacy  of  this  test,  and  have  not  observed  any  red  mirrc 
from  any  of  the  samples  of  beer  or  sugar  which  we  ha' 
examined. 

Discission. 

The    Chairman-   agreed   with    Mr.    Thomson  as  to  tl 
difficulties    experienced     in     obtaining     pure    acid,   ai 
especially  pure  zinc.     He  wished  to  point  out  that  neitt: 
Marsh's    nor   Keinsch's    test  was    ever    intended 
quantitative  test,  and  he  did  not  think  they  should  1" 
such.     He  had  always  used  cotton  wool  instead  ol 
chloride ;  by  doing  so  all  risk  of  explosion  on  lighting  I 
hydrogen  was  avoided. 

Mr.  Cakter  Hell  said  he  could  confirm  what  t 
(,'hairman  stated  as  to  the  use  of  cotton  wool  iu  the  pin 
of  calcium  chloride,  he  always  used  it  himself  with  L> 
result.  Mr.  Thomson  spoke  about  putting  copper  sulpln 
into  the  generator ;  this  should  not  be  done,  as  it  BM 
tendency  to  keep  hack  the  arsenic.  To  hasten  the  eriluti 
of  hydrogen  a  little  piece  of  magnesium  might  be  put 
with  the  zinc,  which  would  dissolve  with  the  zinc  aud  all' 
he  hydrogen  to  come  off  more  freely. 

Mr.   A.  Shea2ER   agreed  with  Mr.  Thomson  ■ 
delicacy  of  Marsh's  test  as  described  in  the  paper.    If  ' 
beer  were   suitably  prepared  beforehand,  Marsh's  led 
much  more  delicate  than  Keinsch's  test.    He  wonM 
to  learn  Mr.  Thomson's  experience  as  to  the  comparat 
delicacy  of  the  two  tests  named.     He  had  recently,  rathei 
his  own  surprise,  detected  arsenic  by  Keiusch's  test  In  ' 
which  certainly  did  not  contain  more  than  one-fortieth  i 
grain    per   gallon.      He   believed   that  Reinsch'l 
been  proposed  by  the  committee  of   experts  appointed 
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Brewers'  Association  as  a  method  Adapted  to  readilj 
itinguinha  thoroughly  bad  beer.  Certainly  if  Marsh's  test 
ml. I  register  l/500th  of  a  grain  of  arsenic  per  gallon  it 
told  seem  to  t>e  too  delicate  for  practical  purposes  a*  a 
nlitative  test,  for  quantitative  estimation  of  arsenic  in 
it  it  seemed  very,  desirable  that  some  standard  method 
oulii  be  agreed  upon  and  adopted  by  chemists,  as 
uic  very  unpleasant  discrepancies  between  analysts  bad 
.uricd. 

Mr.    Chaulk.s    EsTCOCRT    said    the   so-called    Koinsch's 

•thoi  did  not  give  the  whole  of  the  arsenic  at  the  finish 

ilimate.     In  an)  ease  it  was  not  a  test  which  was 

iple  of  application,  lor  if  it  took  less  time  at  the  com- 

nt.  much  more  lime  was  occupied  in  the  preparation 

the  microscope  and  its  use.     The  question  was,  What 

was  fairly  reliable  and  could  be  rapidly  applied  f      II. 

night  Mr.  Thomson's  method  met   both  these  conditions, 

hough  he  himself  would  not  go  so  far  as  to  the  destruction 

mie  matter. 

VSr.  A.    W.   Duncan  said   be   did  not  agree   with   Mr. 

that   the  Gutzeit    test  gave   a  negative  reaction 

h   antimony.     The   colour    produced   on   the    paper  cap 

.taming  mercuric  chloride  was,  however,  brownish  grey, 

I    not  yellow  ,n    orange  as   that  from   arsenic.      He  had 

ted    many  samples   of   line    from    English   and    German 

Sometime8  samples  from  the  top  of  a  parcel  were 

■,    but    other    portions    of   the    same    contained    serious 

intities  of    arsenic.       Charles    R.    Sanger   stated    that 

ustein  found  no  error  wheu  using   zinc  either  platinised 

silvered   before   being  used  ;  but   Headden  and  Sadler 

low  results   by  using   a  spiral   of   platinum  wire  wound 

nd   a   zinc   rod.      lie    had    tried    the   latter  without  any 

areni   bad  effect,  a   normal  mirror   being  obtained  ;  but 

thought    it   safest   to    avoid  the  addition   of    any    other 

als    to   the  zinc,  and   had  only  done  so  for  the  sake  of 

eriment.      The   Marsh-Berzelius   test   tor  arsenic   bad 

u    much    improved    bv  Sanger   in  1891,  anil  it  was  this 

lilication    that     be    himself      used.      B)     the   use    of    a 

pleuictitaiy   hydrogen   generator  a  constant  size  of  flame 

an  even  arsenical   mirror  could   be  obtained.     It  gave 

I  quantitative  results. 

Ir.  Fbttiokbw  said,  that  in  diseussiDg  Mr.  Thomson's 

er,    the  scientific   basis,    on   which  the  methods  rested, 

been    entirely   overlooked.      Smee   had    pointed    out 

arsenic  could  be  deposited  as  such,  or  given   off   as 

It  as  desired,  by  the  electric  currents.   The  process  did  not 

end  on  the  mere  quantity  of  hydrogen  gas  given  off.     In 

opinion   the   arsenic   was  first  deposited  as  arsenic  on 

reducing  medium,  zinc,  magnesium,  or  aluminium,  and, 

ing  up  local  action  at  the  point  of  contact,  was  evolved 

\sllj.     If  this  were  so,  and  be  could  think  of   no  other 

irj ,  then  Mr.  Thomson's  use   of  CuSU4  in  the   reducer 

entirely  wrong,  quite  as  much  as   the  use  of  deposited 

inum   or   a   platiuum  wire  wound   round   a    zinc    rod 

:h  Mr.  Thomson  condemned.     In  order  to  get  the  full 

.  .•!  the  reduction,  it  was  necessary  to  have  a  medium 

;h  would  dissolve  without  bringing  electro-negative  itn- 

to    the   surface.       Impure    zinc   dissolved   freely 

mse  of  these  impurities  ;  pure  ziuc   would  not  dissolve 

ly  because  they  were  absent,  and  it  was  bad  in  principle 

idd    electro-negative    media   to    aid    the    zinc   in   its 

imposition    of    the    acid.       All    such    electro-negative 

-imply  had  arsenic  deposited  on  their  particles,  and 

i    it   as   copper    did    in    the   Reiusch   test.      This,   as 

Ihomson  hud   acknowledged,  was    very    pronounced 

i  platinum,  and  so  it  was  with  every  other  negative 

unty,  whether  copper,  iron,  or  carbon,  being  merely  a 

ter  of  degree.     Surface  action  was  the  most  important 

01    in    such  reductions,   just    as    in  the  estimation   of 

ite   in  water   by  electro-chemical  means.     With  small 

I  here  was  an  enormous  evolution  of  hydrogen 

ith  the  AsH,  evolved,  while  with  large  surface 

particle  of  the  liquid  was  quickly  removed 

solution   and  given  off   in  as  concentrated  a   state 

lossible,      Mr.  Thomson   added   the    beer   extract,  in 

11  quantity  at  a   time,  to   the  reducer,  the  result  being 

«ith  traces  of  arsenic  the  AsH3  given  off  was  diluted 

so  much  hydrogen  that  it  escaped  in  the  bulk  of  gas 

out  decomposition,  and  if  a  quantity  of  arsenic  were 


present  his  minors  could  never  he  comparable.  Kv.  ryone 
who  had  experience  in  the  extraction  of  traces  of  one  gas 
from  another  would  appreciate  this  point.  Mr.  Thomson's 
methods  tor  the  purification  of  acids  were  well  known  in 
text-boohs,  but  the  speaker  used  a  tower  filled  with  scrap 
copper,  inserted  half-way  in  the  distilling  Mask,  and 
thought  purer  acid  could  thus  be  got  than  by  using  phenol 
for  getting  rid  of  free  chlorine. 

A  little  apparatus  used  by  Mr.  Scudder  for  the 
qualitative  detection  of  arsenic  in  liquids  or  in  ziuc  was 
worthy  of  record.  The  material  was  put  iuto  a  tube 
with  funnel  and  delivery  tube,  the  latter  being  shaped 
like  an  inverted  IT.  Another  wider  tube  (7  mm), 
about  100  mm.  long,  was  tilled  with  very  fine  glass  beads, 
and  AgN03  solution  sucked  up  to  a  file  mark  on  the 
lube.  On  connecting  this  with  the  delivery  tube  and 
starting  the  reduction,  any  trace  of  AsH3  was  quickly 
shown  by  the  AgNT(  >3  on  the  beads,  a  black  line  forming  at 
the  mark.  By  this  means  a  very  faint  trace  was  more 
easily  detected  than  with  the  spotted  paper  used  in  such 
like  tests.  He  might  also  mention  that  a  little  roll  of 
filter  paper  was  a  better  means  than  cotton  wool  of 
preserving  the  calcium  chloride  tube  from  excessive 
moisture,  and  also  for  preventing  any  risk  of  explosion,  and 
the  roll  was  quickly  renewed  after  each  experiment. 

Mr.  Scudder  said  he  had  tested  samples  of  spent  oxide 
acid,  and  found  them  free  from  arsenic.  The  Chairman 
(Dr.  Grossmann)  bad  remarked  that  the  Marsh  test  was  not 
originally  put  forward  as  a  quantitative  one.  That  was 
quite  true,  but  then  the  original  Marsh  test  was  published 
in  1836,  and  shortly  afterwards  Berzelius  improved  it 
and  made  it  a  quantitative  one.  As  such  it  has  been 
gradually  improved,  and  the  test  stood  to-day  as  one  of 
the  most  refined  and  scientific  methods  of  chemical  analysis. 
Reference  might  be  made  to  the  classical  investigation 
of  the  method  by  Charles  Sanger,  made  in  1891.  With  a 
modern  Marsh  apparatus  be  (Mr.  Scudder)  could  detect 
0-001  mgrm.  As406.  With  regard  to  standard  mirrors  it 
was  obvious  that  there  was  a  definite  range  of  limits 
permissible  for  comparison,  such  as,  for  instance,  in  the 
Nessler  test  for  ammonia.  This  point  had  been  too  mueh 
overlooked  by  various  workers.  He  himself  did  not 
care  to  make  any  comparisons  with  mirrors  over  0- 01  mgrm. 
As4(  )6.  In  fact  he  preferred  to  adapt  the  minimetric 
method  of  testing  so  successfully  used  by  the  late  Dr.  Angus 
Smith,  and  to  limit  the  mirrors  to  the  smallest  amount 
detectable.  He  had  used  as  a  maximum  quantity  of  beer 
'-'5  c.e.,  and  as  little  as  0-5  e.c.  was  sufficient  for  some  beers 
examined.  His  standard  mirrors  ranged  from  0-001  mgrm. 
to  0-01  mgrm.  As406.  If  25  c.c.  of  beer  yielded  no  mirror 
the  quantity  of  arsenic  present  was  less  than  l/300th  part  of 
1  grain  per  gallon. 

Dr.  Knecht  was  pleased  that  Mr.  Thomson  had  taken 
the  precaution  of  destroying  the  organic  matter  before 
proceeding  to  estimate  the  arsenic  in  the  Marsh  apparatus. 
Even  if  arsenic  were  present  in  the  glucose  or  other  con- 
taminated material  as  As203,  it  was  not  a  foregone  con- 
clusion that  this  was  also  the  case  after  fermentation. 
It  was  quite  possible  that  after  fermentation  the  arsenic,  or 
at  least  a  portion  of  it,  might  enter  into  organic  combina- 
tion and  possibly  escape  detection.  He  had  recently 
been  engaged  in  estimating  small  quantities  of  arsenic  iu 
human  hair,  and  found  that  distillation  with  concentrated 
hydrochloric  acid  did  not  give  the  whole  of  the  arsenic 
present.  He  had  consequently  adopted  a  somewhat  extreme 
course  for  destroying  the  organic  matter,  viz.,  heating  iu 
sealed  tubes  with  nitric  acid  of  1-5  sp.gr.  to  250°  C.  for 
two  hours.  The  excess  of  nitric  acid  was  afterwards  driven 
off,  and  the  arsenic  estimated  by  the  Marsh  process  as 
indicated  by  Sanger. 

Dr.  B.  W.  Gekland  said  the  shortcomings  of  the  Marsh 
method  had  been  pointed  out  by  numerous  authors,  and 
this  discussion  and  his  own  experience  had  corroborated 
this.  The  reaction  depended  upon  numerous  details,  which 
were  partly  unknown,  and  the  known  ones  not  always  under 
control.  If  the  test  solution  were  mixed  with  organic  matter, 
the  uncertainty  was  probably  increased.  For  the  estimation 
of  arsenic  the  Marsh  method  must  be  condemned.  He  knew 
of  no   more   reliable    means    for   separating   arsenic    than 
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sulphuretted  hydrogen.  Fur  minute  quantities  of  arsenic 
the  addition  ot  a  little  bismuth  solution  m  tartaric  acid 
-  .a  materially  iu  bringing  down  arsenic  and  bismuth 
in  ■  form  which  Altered  well,  ami  from  which  the  I. inner 
could  be  separated  easily  by  ammonium  carbonate. 
Mr.  11.  V  MouKb  s.uu  mat  .Mr.  1  noui-ou  bad  lou 
the  presence  ot  trace-  ol  obioriue  iu  hydrochloric  acid 
prevented  the  arsenic  from  showing  in  the  Marsh  te.-t.  He 
thought  thai  traces  of  -uichur.nl>  and-nitroua  acids  iu 
sulphuric  acid  affected  the  test  also.  Impurities  in  the 
ItM  which  prevented  any  arseuic  present  in  the  metal 
showing  in  the  Marsh  le-t  might  be  affected  by  traces  of 
sulphurous  or  nitrous  acid. 

Mr.  Ihomson,  iu  reply  to  the  Chairman,  said.  U  to 
collou  WOOt,  be  saw  no  objectiou  to  Us  one  in-lead  oi  the 
chloride  of  calcium  lube.  With  regard  to  the  removal  of 
BIWuill  by  meaus  o[  copper,  as  iu  lleinseh's  test,  he  oid 
uot  consider  that  it  was  possible  to  remove  it  entirely  by 
that  mean-,  i'he  lest,  a-  suggested  hy  the  Brewenj1 
A-- ocialion,  would  lose  a  considerable  amount  of  arsenic 
by  evaporauou  as  chloride  whilst  the  operation  was  going 
ou,  and  one  could  hardly  imagine  a  possible  for  small 
-trips  oi  copper  to  remove  the  whole  ot  the  arsenic  Irom 
a  large  volume  of  liquid. 

In  reply  to  Mr.  Duncan,  he  might  say  the  stopper  from 
which  he  obtained  coutamiuatiou  with  arsenic  and  antimony 
was  a  white  rubber  one.  Kelemug  to  the  suggestion  that 
arsenic  could  be  administered  in  larger  doses  iu  the  form 
of  cacodyhc  acid  lhaii  iu  the  ordiuary  form.  It  was  possible 
that  arsenic  in  combination  with  certain  organic  bodies 
had  much  less  physiological  action  than  the  trioxide.  It 
might  therefore  be  argued  that,  if  comhiuatiou  with  one 
class  of  organic  matter  reduced  us  toxicologieal  effect,  its 
combination  with  another  organic  substance,  such  as  might 
be  found  in  beer,  might  increase  its  toxicologieal  action 
beyond  that  which  would  be  obtained  by  administration  iu 
the  ordinary  way.  With  regard  to  Mr.  Morns's  remarks, 
he  also  hau  suspected  that  arseuic  might  be  found  io 
pickles,  and  he  nad  examined  some  samples  and  found 
them  tree  Irom  any  trace  ot  arsenic.  ine  question  bad 
often  been  asked,  What  quantity  ot  arseuic  should  be 
allowed  iu  beer  t  lie  was  of  opinion  that  if  it  could  be 
delected  at  all  iu  100  c.c.  of  any  sample  of  beer,  such  beer 
siioiild  be  condemned,  not  because  a  small  amount  would 
be  likely  to  produce  poisoniug,  but  because  arsenic  was 
not  a  constituent  of  malt.  The  drying  should  be  carried 
out  without  producing  contamination  with  arsenic,  and  the 
brewers  should  hud  some  other  method  of  drying  than  by 
means  ot  the  direct  fumes  from  coal  or  coke.  It  it  were 
admitted  that  they  could  only  dry  by  the  present  methods 
directly  over  the  lumes  of  coal  or  coke,  the  beer  would 
always  be  liable  to  contain  arsenic  iu  considerable 
quautit.es,  which  might  prove  injurious  to  health,  and 
it  would  be  impossiule  for  public  analysts  to  be  con- 
stantly nesting  the  enormous  quantities  ot  beer  consumed 
in  hngiand.  It  would  also  involve  great  dithculty  in 
determining  the  quantities,  because  one  analyst  would  be 
sure  to  nnd  different  proportion  to  another  when  working 
ou  the  same  beer  containing  such  minute  quantities  ot 
ai.-enie  as  the  twentieth  to  the  hundredth  ot  a  gram  per 
gallon,  and  it  was  not  quite  certain  that  even  more  minute 
quantities  were  uot  injurious  to  health  when  taken 
icgularly. 

#oUintjl)ain  s'tttion. 

Meeting  held  at  University  College,  Nottingham,  on 
Wednesday!  February  £7<A,  tyul. 


PROF.    V.    MAM.1.Y    KIPPING,  l.li.s.,    IN    TBS    CIIAIK. 


i   SSIO*    UN    THK  iKLM.NU.  Ui    AKSl-.N  IC 

IN    JJI-.l-.K. 

The  discussion  was  introduced  by  a  paper  read  by 
Mr.  >.  1:.  litoiMAN,  City  Analyst, in  tne  couiseof which  he 
briefly  indicated  the  likelihood  ol  the  introduction  of 
arsenic  iuto  beer  by  means  of  various  brewing  material-. 


Dr.  Sit:i;.\  observed  that  with  reference  to  the  presence  ol 
arsenic  in  malt,  very  different  amounts  bad  been  found  by 
analysts.  Dr.  fattersuall,  iu  h's  evidence  before  the  Koyal 
Commission  now  sitting,  had  stated  that  beer  brewed  from 
malt  and  hops  could  hardly  contain  more  thau  3J-  gran, 
arsenic  per  gallon.  Mr.  Trotinau  had  made  a  similar  -t.ite- 
meat ;  hut  another  analyst  had  stated  that  be  found  as 
much  arseuic  iu  a  beer  brewed  from  malt  and  hops  ss  n. 
one  coutainiug  Bostock's  arsenical  sugar ;  moreover,  two 
different  analysts  iu  a  case  recently  before  the  courts,  bad 
found  totally  different  amounts  of  arsenic  in  the  same  beer. 
It  appeared  to  him  that  these  discordant  results  were  due  to 
the  lact  that  every  analyst  used  a  different  method  for 
making  the  estimation,  iu  Germany  aud  other  countries 
there  were  official  methods  prescribed  for  all  the  ordioart 
or  commercial  analysts.  Something  of  the  same  kind  was 
wanted  in  this  country,  lie  would  very  much  like  to  heat 
what  methods  the  analysts  who  were  preseut  employed. 

Mr.  W.  E.  Hakdy  said  he  had  no  doubt  that  the  brewing 
trade,  given  time,  would  iu  due  course  be  able  to  absolve 
themselves  from  all  blame,  and  deal  with  the  matter  in  the 
frank  and  opeu  manner  which  had  characterised  their  action 
up  to  the  present.  So  far  as  the  local  brewers  were  con- 
cerned, he  thought  they  could  congratulate  themselves  upon 
the  fact  that  their  beers  were  tree  from  arseuic. 

Mr.  \V.  I'.  Hanson  said  that  the  question  of  arsenic  itj 
brewing  sugars  had  been  pretty  thoroughly  thrashed  out. 
aud  its  presence  iu  such  materials  was  most  unlike 
to  occur  again.  The  iuteresting  point  now  was  iu  retailor, 
to  its  presence  in  malt,  lie  desired  to  know  whethei 
in  malt,  dried  by  means  of  coke  or  coal,  could  be  removet 
altogether  by  efficient  cleansiug  machinery  if  it  wer< 
deposited  ou  the  grain,  and  not  aosorbed  in  any  form. 

Mr.  i\  J.  K.  O.vhulla  suggested  that  the  malt  sbouli 
be  washed,  aud  the  washings  tested  for  arsenic,  and  tto 
malt  dried,  aud  tested  to  see  if  ar.-euic  were  preseut.  1 
derived  from  coke  fumes,  it  would  be  natural  that  tb< 
arsenic  should  be  on  the  surface  aud  be  found  in  tli. 
washing,  whilst  any  due  to  artificial  manures  would  be  n 
the  body  ot  the  malt  itself. 

Mr.  Hardy  asked  Mr.  Trotman  to  say  whether  ther 
was  more  liability  of  the  presence  of  arsenic  iu  coal  than  u 
coke. 

Air.  Tkotman  replied  iu  the  athitnative,  adding  that  h 
certainly  tuougtit  tuere  was  greater  possibility  iu  aatnracit 
coal  lhau  iu  coke.      He  was  uot  speaking  exactly   so  muc 
from  a  piactical  point  of  view  as  from  the  result  of  the 
application. 

Mr.    Siihk   suggested    tbat  if  they   were  going  t 
complete   solution,  it   would  be    better  to   start    with   lb 
barley. 

Mr.  Tkucman  agreed,  but  couteuded  that  it  was  a  uisth 
of  time. 

Mr.    J.    Wuite    (^county    analyst   of    Derbyshire 
exception  to  one  or  two  statements  which    ha. I 
Mr.  Trotman  said  tbat  the  presence  of  arsenic  triozida  « 
the  cause  ot  the  whole  of  the  poisoning.     No  one  knew, 
a  matter  of  fact,  in  what  form  or  combination  ar- 
c\i.-t  in    beer,   but  everything  pointed  to  the  fact  thai 
exist  in  some  form  which  had  a  greater  toxicity  than 
tnoxide.     Mr.  i'rotuiau  had   used  the  word  "  scare"  ago. 
many  uuics.     He  did  not  thiuk  it  a  good  word  to  us. 
woru  "  scare  "  applied  to  an  imaginary  danger.     I'ln 
however,  been  a  very  real  and  great  danger;  therefore  tli 
ought  not  to  perpetuate  that  word  "  scare,"  aud  thl 
it  was  abaudoned  iu  conuection  with  the  question  of  arseni. 
poisoniug  the    better.        lie    had    also    made    refr-rcucc 
arseuic  beiug  found  iu    malt  through  the  action  ol   . 
mauures.     He   (Mr.  White)  heard  an  authority   speaki 
ou  that  pari  of  the  questiou,  and  iu  view  ot    ihe  arguiuei 
advanced  on  that  occasion   he  thought  they  might  . 
the  idea  ot  arsenic   being    carried  luto  the    tissues  ot  t 
barley  Irom  any  manure    used  in  its  cultivation.      tJ 
\\  bite;  quite  believed    the  whole  of  the  arsenic  lay  OU  ' 
outside  oi  the  malt,  and  that  efficient  brushing  oft:, 
would  remove  it  effectually.     Kegardiug  the  estimate  of  i 
201.1th  part  of  a  grain  of  arsenic  to  a  pound  ot  malt,  be 
not    know    it    Mr.    Ttotman  intended    to  suggest    it    " 
maximum.     It  was    quite  contrary  to    Ins   own  expend 
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lie  had  analysed  a  sample  of  malt  a  few  days  since,  and 
lie  proportion  was  considerably  greater  than  that,  and  he 
beard  of  B  sample  which  contained  nni'  10th  part  of  a  grain 
per  sound  declared   by  an  analyst  upon  whose  results   be 

Id  depend      One  40th  of  a  grain  to  a  pound   of   malt 

.voidd  produce  beer  containing  one-twentieth  of  a  grain 
>er  gallon.  If  that  were  so,  thev  were  getting  on  to  the 
naxiuium  medicinal  dose  ;  and  if  heer  brewed  exclusively 
'rein  malt  and  hopfl  contained  that  quantity,  he  did  not 
hink  the  author  was  justified  in  dealing  with  the  intro- 
Inelion  of  arsenic  into  beer  hv  means  of  the  malt  used  in 
mat  a  light-hearted  way.  The  question  would  no -doubt 
illiinatclv  resolve  itself  into  what  could  be  passed  and  what 
I      There  would  have  to  he  an  official  standard.     He 

.rlieved  it  was  in  Sweden  that  thev  adopted  an  official  tesl 
■  t  estimating  the  quantity  of  arsenic  present  in  wall-paper, 
■omething  of  the  kind  would  have  to  be  done  in  the  future 
.,  di  tennine  what  allowance  of  arsenic  should  be  permitted 
n  beer.  For  the  purpose  of  detecting  the  presence  of 
rscnie  in  beer  he  was  satisfied  that  Rcinseh's  test  was 
nfficient.  provided  the  test  were  carried  out  under 
he  conditions  laid  down  hv  the  committee  of  experts 
ppointed  bj  the  Manchester  Hrewers'  Association,  with 
iption  that  they  used  too  small  a  quantity  of  beer. 
!nt  the  licinsch  test  gave  no  possible  way  of  determining 
•.  anoint  of  arsenic  present,  and  that  seemed  to  be  the 
loot  important  point.  Mr.  White  then  explained  the  way 
i  which  he  used  Marsh's  test  for  the  estimation  of  the 
rsiiiic,  and  exhibited  standard  mirrors  prepared  by  him 
-om  known  amounts  of  arsenic. 
Mr.  .f.  T.  Woon  intimated  that  the  agricultural  chemists 
i  \iin  rica  had  adopted  an  official  method  for  almost  all 
»•  analytical  operations  they  undertook.  The  tanning 
herniate!  had  nlso  adopted  official  methods  of  examining 
inning  materials,  and  it  seemed  rather  peculiar  that  no 
facial  methods  prevailed  for  testing  brewing  materials. 

Mr  Mn  .THORP  (Newark)  said,  as  a  maltster,  at  the 
resent  moment  they  were  in  a  state  of  chaos  at  his 
lahlishincnt,  having  for  the  first  time  in  their  history  what 
:i.  known  as  a  spring  cleaning.  He  was  pleased  to  hear 
iut  brassing  would  get  over  the  difficulty  so  far  as  malt 
as  concerned  lie  was  surprised  to  hear  the  remark  of 
r.  Trotman  regarding  coal  and  coke,  because  he  had 
scontinued  entirely  the  use  of  coke  in  his  maltings  as 
icv  bad  received  instructions  from  most  of  their  brewers 
at  anthracite  coal  only  should  be  employed  for  drying  the 
alt. 

Mr.  Xj.  Archritit  asked  Mr.  Trotman  to  give  some 
cninds  for  bis  contention  tha'  coke  contained  less  arsenic 
an  anthracite  coal.  He  had  had  occasion  to  estimate 
senic  in  several  samples  of  coke,  and  he  was  perfectly 
nvinced  that  there  was  arsenic  in  all,  and  that  in  some  it 
ts  present  in  considerably  more  than  the  minute  trace 
cntioned  hv  Mr.  Trotman.  lie  thought  it  would  be  very 
•sirahle  if  Mr  Trotman  would  give  them  some  information 
to  the  methods  which  he  had  used,  as  the  discussion  had 
tered  upon  the  analytical  as  well  as  the  manufacturing 
le  of  the  question.  He  suggested  that,  coupled  with  the 
iximuro  which  would  be  fixed,  the  test  should  be  defined 
which  that  limit  was  to  he  ascertained. 
Mr.  J.  G.  Wells  remarked  that  the  attention  that  had 
en  drawn  to  the  presence  of  arsenic  in  beer  had  arisen 
an  one  particular  case,  in  which  the  arsenic  had  been 
oved  to  be  derived  from  the  glucose  manufactured 
a  certain  firm.  That  had  drawn  them  into  issues, 
.  which  were  wide  of  the  original  question, 
nalysts  were  not  content  with  the  detection  and 
titnntion  of  the  appreciable  quantities  of  arsenic  that 
mid  be  caused  by  the  use  of  this  particular  arsenical 
hut  were  taking  up  eases  where  infinitesimal 
icel  of  arsenic  were  found  in  the  raw  materials  used  by 
ile  heartily  endorsed  what  Dr.  Stern  had  said 
warding  the  careless  methods  used  by  many  analysts,  and 
lad  to  see  thev  had  in  one  or  two  instances  been 
lied  up  hy  coroners  before  whom  they  had  given  evidence 
r  the  indefinite  character  of  their  evidence.  Regarding  the 
esence  of  arsenic  in  barley,  there  was  no  doubt  that 
rleys  which  had  been  heavily  manured  with  artificial 
mures    containing    anenic    showed    traces    of   arsenic.   , 


Respecting  the  question  of  purifying  the  malt  from  arsenic 
which  it  had  picked  up  in  the  process  of  kilning,  he  quite 
agreed  with  previous  speakers  as  to  the  efficiency  of 
brushing,  for  no  doubt  careful  cleansing  would  to  a 
great  extent  get  rid  of  small  traces  of  arsenic.  Another 
point  raised  was  the  fact  that  selenium  was  a  possible 
poisonous  constituent  of  beer.  He  submitted  that  little 
or  nothing  was  known  about  the  toxic  action  of  selenium 
and  its  salts,  and  as  far  as  he  could  make  out  it  was 
an  unknown  quantity.  He  was  rather  curious  to  know 
how  much  arsenic  really  constituted  a  fatal  dose.  The 
quantities  given  by  different  authorities  varied  considerably, 
and  the  amounts  on  which  brewers,  or  rather  retailers,  had 
been  summoned  for  adulteration  also  varied  considerable. 
He  saw  the  latter  had  varied  from  1  8t)th  of  a  grain  per 
gallon  to  1^  grain.  Until  they  settled  what  was  a  dangerous 
quantity,  he  urged  it  was  not  much  use  analysts  giving 
evidence  as  to  the  amount  of  arsenic  present  in  beer. 

Mr.  S.  F.  Bi'rford  said  that  the  recent  mishap  was 
quite  exceptional,  and  was  not  likely  to  occur  again.  It  was 
certain  that  in  the  future  glucose  would  be  rigorously 
examined,  and  if  also  some  other  means  of  drying  the  malt 
could  he  devised,  they  would  be  sure  of  pure  heer.  He 
nreed  that  some  official  maximum  allowance  of  arsenic  in 
beer  should  he  adopted. 

With  regard  to  manures,  superphosphates  were  used  for 
various  crops  without  any  harm  resulting;  &VI  they  had  to 
do  was  to  keep  cool  while  steps  were  taken  to  prevent  a 
recurrence  of  the  recent  mischief. 

Mr.  Akciiuutt,  referring  to  Mr.  Wells'  remarks,  said 
that,  although  previous  to  the  illness  caused  by  arsenical 
glucose,  nothing  was  heard  of  peripheral  neuritis  due  to 
arsenic  in  beer,  it  did  not  necessarily  follow  that  some  of 
the  cases  of  illness  which  had  occurred  amongst  beer 
drinkers  had  not  been  due  to  arsenical  poisoning.  It  was 
not  until  so  many  cases  occurred  in  one  district  that 
suspicion  had  been  aroused.  Was  it  not  possible  there  had 
sometimes  been  arsenic  in  malt  in  the  past  in  sufficient 
quantity  to  give  rise  to  cases  of  illness,  and  that  no  one  had 
suspected  the  illness  to  be  due  to  arsenical  poisoning  ? 
Pases  were  reported  as  early  as  January  1900.  He  did  not 
think  they  should  jump  to  the  conclusion  that,  because  they 
did  not  hear  of  arsenical  poisoniug.  cases  had  not  occurred. 

In  replying  to  the  discussion,  Mr.  Trotman  said  that 
since  the  meeting  was  chiefly  composed  of  maltsters  and 
brewers  he  bad  purposely  avoided  treating  the  subject  from 
an  analytical  point  of  view.  Most  of  the  points  raised  had 
already  been  fully  discussed.  He  did  not  think  that  brush- 
ing the  malt  would  remove  any  appreciable  quantity  of  the 
arsenic,  for  since  the  malt  was  damp  when  put  upon  the 
floor,  the  arsenic,  being  deposited  upon  it  in  a  state  of 
minute  subdivision,  would  become  practically  a  part  of  the 
malt  itself. 


Bftorasrtlr  £>rrtton. 


Meeting  held  at  the  Durham  College  of  Science, 
on  Thursday.  February  2&th,  1901. 


MR.    ALFRED    ALLIIUSEN    IN    THE    CHAIR. 


Prof.  P.  Phillips  Bepson  delivered  a  lecture  on  "The 
History  of  the  Artificial  Production  of  Indigo."  in  which 
he  traced  the  gradual  development  of  the  knowledge  of 
this  dye  which  led  up  to  Baeyer's  synthesis  of  1878,  and 
the  advancement  made  since  that  time.  The  lecture  was 
illustrated  by  specimens  and  experiments  ;  and  hy  the 
kindness  of  the  "  Hadisehe  Anilin  nod  Soda  Fabrik  "  the 
lecturer  was  able  to  demonstrate  experimentally  the  most 
recent  method  of  manufacturing  this  dye  (see  this  Journal, 
1901,  2391. 

The  Chairman  expressed  a  hope  that  the  artificial  pro- 
duction of  Indigo  would  not  seriously  interfere  with  that 
produced  by  the  Indian  growers,  who  were  fully  alive  to 
the  possible  competition  with  which  the  artificial  product 
threatened  their  livelihood. 
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Meeting  held  on  Friday,  February  151*.  1901. 


MR.    CLIFFORD    RIOHA.KDSOH    IN    THK    CHAIR. 


THH    kSSAY   OF  GOLD   SODIUM-CHLORIDE. 

RY    mSSSS.    JOHNSON    AM'    SOUS. 

In  the  November  issue.  190O.  page  1038,  there  is  an  abstract 
of  a  communication  by  Mr.  L.  F.  Kehler  fJ.  Fmnklin  Inst 
1900    150.  2851   on   *  method  ig   gold   sodium- 

chloride.  The  -v-tem  adopted  in  onr  laboratory,  which,  is 
both  simple  an.)  rapid,  is  a-  follows  :— We  dissolve 
15  grains  of  the  cold  sodium-chloride  in  one  ounce  of 
distilled  water  and  precipitate  by  sulphurous  acid,  collect 
on  a  filter,  dry.  ignite,  and  weigh.  At  the  same  time  we 
take  seven  grains  of  chemically  pure  metallic  gold,  dissolve 
in  suna  regie,  evaporate,  redissolve  in  distilled  water, 
precipitate  by  sulphurous  acid,  collect  i»n  a  filter  of  same 
weight  as  used  for  the  assav  of  chloride,  dry.  ignite,  and 
_h:  the  object  of  this  is  to  fix  th.-  amount  of  loss  in 
the  process,  and  a  corresponding  addition  is  made  to  the 
weight  of  the  gold  product  from  the  gold  chloride  assay  ; 
our  results  are  absolutely  reliable  to  the  second  place  of 
decimals.  We  may  mention  that  this  substance  does  not 
appear  in  the  British  Pharmacopoeia.  The  actual  per- 
centage of  pure  gold  in  gold  sodium-chloride  (XaClAuCl3  + 
8rT,0)  is  49-  15. 

LAI  TIC  ACID  IX  THE  MANUFACTURE 
OF  LEATHER. 

BY    ALAN    A.    CLAFLIX. 

I,  vc-ric  acid  occurs  naturally  in  many  vf  the  processes  of 
leather-making.  I  purpose  discussing  in  this  paper  the 
substitution  of  the  commercial  variety  for  this  naturally 
occurring  lactic  acid.  The  chemistry  of  the  processes  of 
leather  manufacture  is  so  involved,  and  many  of  the 
explanations  of  those  processes  so  debatable,  that  in  this 
industry  it  is  necessary  to  rely  largely  upon  practically 
demonstrated  results.  In  fact,  generally  speaking,  no 
laboratory  experiments  can  serve  as  a  basis  from  which 
to  predict  results,  the  laboratory  methods  serving  only  as 
a  means  of  explanation  of  results  already  obtained. 

With  the  cheapening  in  cost  of  production  of  lactic  acid, 
a  larger  field  of  consumption  naturally  was  desired  by  the 
makers,  and  the  introduction  of  lactic  acid  into  the  leather 
industry  was  due  to  the  energy  of  the  lactic  acid  makers, 
rather  than  to  the  initiative  of  the  tanners.  Lactic  acid 
was  first  introduced  into  the  leather  industry  in  1896,  and 
in  the  five  yean  since,  I  believe,  sufficient  time  has  elapsed 
to  judge  satisfactorily  (even  in  this  industry  of  slow  pro- 
.  results  and  benefits  obtained.  The  demonstra- 
tion of  its  availability,  however,  is  in  a  large  measure  to 
be  credited  to  the  progressive  and  investigating  spirit  of 
several  of  the  leading  American  tanners. 

Lactic  acid  i-  used  in  three  of  the  processes  of  leather 

manufacture:  in  colouring,  in  bating,  and  in  plumping.     Its 

DM  has  been  developed  in  the  above-mentioned  order,  and 

sequently  we  may  first  consider  the  application  of  lactic 

acid  in  colouring  leather. 

It  was  an  easy  transition  from  the  use  of  lactic  acid  with 
bichromates  in  mordanting  wool  to  use  it  in  a  similar 
manner  in  mordanting  leather  which  is  to  he  dyed  with 
the  alizarines  or  natural  dyestuffs.  This  method,  at  first 
not  practicable  because  of  the  high  temperature  required 
for  the  lactic  acid  to  reduce  the  bichromates,  was  made  of 
value  by  the  fact  that  if  sufficient  sulphuric  acid  is  used  to 
decompose  the  bichromates  the  lactic  a-id  will  reduce  the 
free  chromic  acid  at  a  temperature  readily  withstood  by 
ehrome-tanned  stock.  Although  the  use  of  the  alizarines 
in  dyeing  leather,  which  was  fairly  general  when  the  dry 
alizarine-  «en-  first  introduced,  i-  now  limited,  this  method 
(lactic  and  bichromates)  is  nsed  to  some  extent  at  the 
present  time,  and  especially  with  fu-tic  for  a  fast  yellow 
shade  on  skivers.     But  this   use  of  lactic  acid  is  hardly  in 


the  scope  of  this  paper,  which   deals  with   the  replacing 
the  naturally  occurring  lactic  acid  ;  and  it  is  in  replacing  th 
natural  lactic  arid  of  the  sour  tan  liquors  for  the  pur| 
clearing  the  stock  that    the  commercial  lactic  acid   finds  il 
largest  employment   by  the  leather  colourer.     Clearing  i 
the  general  name    given  to   the   preliminary  treatment  tha 
skins  receive  preparatory  to  colouring.     This  colouring  no 
only  removes  iron  and  other  stains  from  the  skins;  it  si- 
renders  the   grain  more  porous   and   capable  of  taking 
more  even  shade.     The  two  agents  most   largely  employe 
for  this   purpose   have   been    sour  tan    liquor  and  a  dilnt 
solution  of   sulphuric   acid,  the   former  bv  the  bark 
and  the  latter  by  the  chrome  tanner.     The  sour  tan  liqu. 
has    the   disadvantage  of   being   dirty  and   weak,  at 
sulphuric   acid  of  being   corrosive  if  used   too  strong  or 
not   thoroughly   removed.      Acetic    acid,  oxalic   acid,  an 
solutions  of  the  hisulphates  also  have  been  suggested,  an 
have  some  advantages  over  the   sour  liquor  and  sulphur 
acid,  hut    the    acetic    acid   has  a  tendency   to   coarsen  tl 
grain,  while    the   two    latter   are   only  slightly  less  rnrrosn 
than  the  sulphuric  acid,  do  not  remove  lime  spots,  and  ah 
are  crystallisahle,  which  sometimes  hns  caused  trouble. 

Turning  again  to  the  sour  liquor,  this  may  he  assumed  I 
have  the  composition  of  0*3  per  cent,  acetic  tsid,  an 
US  per  cent,  lactic  acid,  with  various  other  organic  aci.1-  i 
less  proportion.  Substitute  for  this  1  or  '>  per  cen 
solution  of  commercial  lactic  acid  and  very  satisfaetor 
results  are  obtained.  The  usual  method  of  applicat'< 
treat  four  to  six  dozen  skins  in  a  pin  wheel  from  30  minoti 
to  one  hour.  In  many  cases  a  stronger  solution  ig 
especially  where  fkins  are  coloured  by  the  brush  or  il 
method.  These  solutions,  which  contain  about  10  pi 
cent,  of  absolute  lactic  acid,  are  used  by  either  method  : 
the  colourer  chooses,  and  it  is  in  the  use  of  these  tl 
solutions  that  the  advantage  of  the  use  of  lactic  acid 
more  apparent.  Lactic  acid  dissolves  all  iron  and  lin 
stains  readily,  but  more  important  is  its  opening  effe; 
To  what  this  opening  effect  of  lactic  acid  is  due,  i-  n 
certainly  known  ;  the  action  is  more  similar  to  that  i 
glycerin  than  perhaps  any  other  agent,  and  is  probab 
related  in  some  way  to  the  hygroscopic  nature  of  the  aci 
It  is  certainly  an  effect  peculiar  to  lactic  acid,  a- 
also  been  observed  in  the  use  of  lactic  acid  on  teili 
fibres.  This  opening  action  is  readily  shown  in  the  lab 
ratory ;  two  similar  pieces  of  chrome-tanned  calf  skin  a 
treated,  the  one  with  a  10  per  cent,  solution  of  lactic  a. 
and  the  other  with  an  equivalent  solution  of  sulphuric  aci 
brush-dyed  with  an  aniline  colour,  then  thoroughly  wash'- 
The  lactic  acid  treated  skin  shows  the  deepest  shade. 

Xow  turning  to  the  subject  of  bating  we  find  batii 
processes  are  of  two  kinds,  one  depending  on  bacteri 
ition,  the  other  upon  an  acid  bath.  The  work  of  Mr  T. 
Wood  on  the  natnre  of  bacterial  or  manure  bates  is  famili 
to  all  readers  of  the  Journal  of  this  Society. 

And  now  I  wish  to  call  your  attention  to  the  acid  bat 
or  drenches.     Acid  bates  are  old,  dating  back  to  Macbri' 
in    1774.      Since   then    almost   every   acid    obtainable 
reasonable   price  has  been  suggested  for  the  purpose,  at 
many  patents  have  been  granted  for  the  use  of  these  aciil 
their    salts     and     various     combinations     thereof.      Tl 
-uggestion   of  the   use  of  acids  for  the  purpose  of  batii 
has  depended,   of  course,   on   the    theory    that   the   chi 
function  of  a  bate  is   to  remove  the  line  from  the  hide 
skin.     The  uniform  failure  of  acids  to  replace  the  bacteri 
processes  as  bates,  would  demonstrate  the  contrary  were 
not  for  the  fact  that  two  acid  bating  processes  have  be' 
adopted  generally  ;    namely,  the  use  of  an   old  sour  liqu 
as  a  bate  for  hides,  and  the  bran  drench  for  various  skit 
especially  sheep  skius.     My  experience  with  these  leads  t 
to  make  the  general  statement  that  for  many  classes 
stock  the  removal  of  the  lime  is   the  chief  function  of  t 
bate,  and  that,  if  the  acid  selected  for  this  purpose  doe-  I 
affect  injuriously  the  skin,  good  leather  will  result.     If  ' 
now  examine   the  sour  liquor  and  the   bran   drench,  t 
chemist  familiar  with  acetic  and   lactic   fennentati 
at  once  notice  that  both  of  these  are  most  available  one 
conditions   which   are   favourable   to   the  development 
lactic  bacteria,  and   unfavourable  to   acetic  fermentatn 
that   is  at  a  fairly  high   temperature,  and  with  s  1«< 
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i. mini  of  nitrog "is  matter  present.      Analysis  abun- 

otly  corroborates  this  view.     Braconnot  first  discovered 

sour  t;m  liquors   what   Vogel  afterwards  proved   to  be 

ti.-  acid,*    although   it   is  to   Andreaschf   that    we   are 

ieflj  indebted  for  our  knowledge  of  the  sour  liquors  and 

■  relative    proportions   of  the   acids   contained  therein. 

idfGMcb^  showed  the  usual  proportion  to  be  three  parts 

to-  to  two  parts  acetic  and  other  acids. 

Sly  own  analyses  have  given  for  these  liquors,  which  :u-e 

table  for  bating,  the  proportion  of  5  parts  of  lactic  arid 

2  parts  of  acetic  and  other  acids.     The  analysis  of  the 

iu  drenoh   l>y   Freundt,  Wood,§  and  others  shows  even 

tie  acid.      Now  we  eome  to  the  substitution  of  the 

nincicial    for   this   naturally  occurring    laetie    acid.       Its 

sihility  could  he  predicted, but  not  assured,  by  laboratory 

■erinients.     This  assurance  must  eome  from  the  tanners 

.1  used  the  commercial  laetie  acid  and  made  good  leather. 

B   first    practical   experiment  was    made  by  some    of  the 

epskio  tanners,  who  were  already   using   lactic  acid  in 

During.      A    mixture  of  3  parts  of  laetie  aeid  and  1   part 

aeetie  arid  was  first  used,  but  the  acetic  acid  was  shortly 

limited   as   unnecessary    and  Blightly   injurious.      The 

met    with    by    the    sheepskin     tanners    induced 

Theodore  Haight,  of  the  firm  of  Hull,  Haight,  and  Co., 

Iston  Spa.  N.Y..  very  extensive   tanners  of  heavy  upper 

t-er.  to  make  experiments  on   a  large   scale  with   lactic 

I.     Tin     success  of  the  experiments  of   Mr.  Haight  was 

i  that  he  abandoned  the  use  of  his  other  bating  agents 

adopted  laetie  acid  permanently.     With  this  result  the 

lility  of  the  laetie  aeid   hate  may  be   said    to  have 

l)|i   demonstrated,    anil    it  has    been    since   then    only    a 

ilion  ol  for  what  kind  of    stock    the   lactic   aeid    hate   is 

dully  adaptable     With  the  experience  of  aho.u   200 

i  mv   disposal,  I    will  give  my  opinion,  subject  to 

in  of  many   who  have   had   far  wider  experience 

Id  of  chemistry,  where  the  laboratory  helps  us  so 

'.     for    bating    steer    and   cow    hides    tor   heavy   upper 

ler,  belting,  carriage  stock,   &c,    lactic  acid    is   well 

■d ;    the  slightly  increased   firsi   ,ost   is  far   more  than 

pensated  by  the  increased  yield  of  finished  leather,  and 

greatly  decreased  risk    of  over  or  under  bating,  and 

■ned  demand  for  skilled  supervision.    For  sheepskins 

is  true,  except  that  for  these,  where  a  depleting 

mis  desired,  the  hate  must  be  used  at  a  higher  tempera- 

For  calfskins  the  advantage  of  laetie  aeid  is  disputed 

the    manure    hate,    all    dependent    on    that  mysterious 

ailed  "  bringing  down."     Many,  especially  some 

chrome  calf  makers,  find  that  by  using  a  warm  lactic 

bate  the  skins   are  brought  down  sufficiently,  and  the 

adaptable   for  their  use.      For  goat  and    kid  skins  the 

are  hate   must   he    used,  but    is    wisely  followed  by  a 

■  aeid  drench.     To  summarise  :  the  advantages  claimed 

ictic  aeid  by  its  adherents  are  cleanliness  as  opposed  to 

economy  as  opposed  to  waste,  and  accuracy  as  opposed 

i  certainty. 

considering  the  subject  of  bating,  we  find  that  many 
I  intended  for  sole  and  other  very  heavy  leathers  are 
lated  at  all,  but  put  directly  into  the  handler  liquors. 
e  handler  liquors  are  old  sour  liquors  with  a  minimum 
nnin  material  and  a  large  atnouut  of  free  non-tanning 
pn  sent.  The  presence  of  this  acid  necessarily  removes 
(fe  part  of  the  lime,  but  it  has  also  another  function — 
of  plumping  the  hide.  This  plumping  is  extremely  im- 
int  in  the  manufacture  of  sole  leather,  and  of  more  or 
■otisiilcr.itioti  in  the  making  of  all  leather.  Plump 
heavy  leather  and  a  profit,  while  depleted  stock 
mean  the  reverse.  In  the  old  days  of  very  slow  tan- 
,  liquors  were  weaker,  and  the  plumping  in  a  large 
•are  took  care  of  itself.  Lately,  tanners  seeking  for 
ker  methods,  have  used  stronger  liquors,  and  these 
made  the  necessity  of  plumping  more  evident.  To 
tnplisn  this,  many  sole-leather  makers  (i.e.,  acid  hcni- 
tantiers)  have  used  a  plumping  bath  of  sulphuric  acid 
annary  to  the  real   tanning.     This   course   is    open  to 


Roscoe  and  Schorlemmer,  Vol.  III.,  Part  1,  p.  134 
►  h.  Andreasch.  Der  Gerber,  22  and  23 
.  V.  Andreasch,  Der  Gerber,  22,513—51-1. 
5  J.  T.  Wood,  this  Journal,  18S3,  4"2 


much  criticism,  as  beyond  the  well-known  baneful  effect  of 
sulphuric  acid  mi  leather,  plumping  is  an  action  which 
should  be  carried  on  simultaneously  with  the  tanning,  its 
object  being  to  hold  the  hide  plump  and  open,  so  that  the 
tannin  material  may  act  gradually  ami  evenly  throughout. 
Sulphuric  aeid  cannot  be  used  in  the  liquors,  as  it  combines 
with  the  tannin.  With  these  objection1?  to  this  process  in 
mind,  let  us  turn  to  the  sour  tan  liquor.  The  free  aeid  in 
this,  as  before  said,  as  Andreascb  and  previous  observers 
have  shown,  consists  of  lactic  and  acetic  aeid.  Andreasch* 
has  also  shown  that  laetie  acid  is  predominant  in  those 
liquors  which  have  had  many  hides  worked  through  them. 
Now  liquors  of  this  description  are  well  known  to  tanner-  as 
the  best  for  plumping,  that  is,  an  old  sour  liquor,  one  through 
which  many  hides  have  been  passed  and  therefore  con- 
taining much  lactic  acid,  is  better  than  one  which  is  newly 
soured,  and  contains  principally  acetic  acid.  With  the 
presence,  then,  of  lactic  acid  known  to  be  desirable,  it  is  a 
question  of  to  what  extent  the  commercial  acid  may  be 
used.  This  problem  is  now  being  solved  by  practical 
experiment  by  the  tanners  of  this  country,  and  the  results 
I  can  give  you  should  not  be  considered'as  yet  conclusive 
The  maximum  amount  of  lactic  acid  we  can  expect  b 
obtain  in  the  handler  liquor  is  about  0-8  per  cent.,  and  the 
presence  of  this  maximum  amount  with  only  a  small  pro- 
portion of  other  acids  gives  the  best  results.  To  obtain 
this  preponderance  of  lactic  acid  many  expedients  have 
been  suggested;  especially  the  sterilisation  of  the  liquors, 
and  impregnation  with  lactic  bacteria,  or  the  addition  of  nilro- 
genous  matter  and  phosphates.  Andreaschf  noted,  however, 
what  lactic  acid  makers  had  long  known,  that  lactic  bacteria 
developed  best  in  a  medium  slightly  acidified  by  lactic  acid. 
It  is  in  supplying  this  desirable  lactic  acidified  solution  that 
commercial  lactic  acid  is  most  valuable  to  the  tanner  for 
plumping.  By  its  use  under  at  all  favourable  conditions 
the  lactic  bacteria  will  develop  to  their  full  capacity,  aud 
the  maximum  yield  of  lactic  acid  will  be  obtained.  I 
append  a  few  analyses  showing  this.  They  were  made  on 
a  parallel  series  of  handlers.  To  series  A  there  was  an 
addition  of  lactic  acid  sufficient  to  make  a  0-2  per  cent, 
solution  of  lactic  acid  in  the  head  handler.  In  series  B 
there  was  no  addition  of  lactic  acid. 


Series  A. 

Series  B. 

Lactic. 

Acetic. 

Lactic. 

Acetic. 

1 

3 
4 

Per  Cent. 

082 
0-80 
0-77 

u-75 

Per  Cent. 

n-3 
o-2r, 
ir  in 
0-31 

Per  Cent. 
0-29 
0-40 
0-62 
0-65 

Per  Cent. 
0-52 
0-6 

in 
0-6 

The  leather  resulting  from  the  lactic  acid  treated  handlers 
showed  noticeable  increase  in  plumpness  and  solidity,  and 
also  an  improvement  in  colour  and  texture  of  grain.  It 
will  be  noticed  that,  if  anything,  the  addition  of  the  lactic 
acid  rather  diminished  than  increases  the  total  acidity,  but 
what  is  more  important  is  the  great  uniformity  it  ensures, 
thus  making  one  more  step  iu  the  direction  of  exaetuess  iu 
leather  making. 

In  conclusion,  it  may  be  well  to  note  two  causes  of  error 
in  the  determination  of  lactic  acid  aud  its  separation  from 
acetic,  namely,  the  volatility  of  lactic  acid,  especially  in 
dilute  solutions,  and  its  tendency  to  form  anliydrates. 
These  tend  to  vitiate  results  obtained  by  Procter's,*  Jean's.S 
or  any  method  dependent  on  the  separation,  by  evaporation 
or  distillation,  of  the  mixed  acids.  The  methods  depending 
on  the  volatility  may  have  some  value  as  an  indication,  but 
should  always  be  checked  by  some  gravimetric  method, 
such  as  that  of  Palm,||  Weber, "J  or  the  precipitation  of  the 
insoluble,  basic,  stannous  lactate. 


*  F.  Andreasch,  Der  Gerber,  23.  53B 

t  F.  Andreascb.  Der  Gerber,  23,  593. 
t  Leather  Laboratory  Handbook,  H.  It.  Procter,  p.  128. 
§  F.  Jeau.  Ann.  Chem.  Anal,  appliq.  lnno,  5,  is.-, ;  through  this 
Journal,  1900, 1152. 
!!  Pal  11.  Fresenius  Zeits.  22,  p  223. 
"   Weber,  Zeiis.  Anal.  Chem,  24.  81 1. 
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THIOSULPHATES    IN    NEUTRAL   Sul.lTH'Ns. 

BY    1  BOM  MIM    lmltUlS.    II1.D. 

Part  L — Sishirv  ant>  Rkvikw  OV  the  Work  op 

PREVIih  B    Al  limns. 

Mi  .ii  divergence  .if  statement  is  met  with  in  the  literature 
with  regard  to  the  nature  of  the  changes  that  take  place 
during  the  iiiter.ietion  of  potassium  permanganate  and 
alkali  thiosulphates.  Several  of  the  more  recent  authors 
of  papers  upon  the  subject  appear  to  be  quite  un- 
aware of  the  earlier  work  carried  out  and  published 
hi  others,  or  at  any  rate  they  do  not  take  any  notice 
of  it.  Serious  errors,  which  will  be  pointed  out  later, 
have  found  their  way  into  several  of  the  published 
papers.  A  number  of  the  various  recorded  sets  of  ex- 
periments have  been  planned  from  altogether  different 
points  of  view,  and  have  been  carried  out  under  con- 
siderably varying  conditions  ;  while  different  results  have 
been  unserved,  depending  upon  the  temperature  and  upon 
whether  the  solutions  were  mixed  in  presence  of  acid  or 
of  alkali,  or  in  absence  of  both.  Further,  the  results 
obtained  have  been  found  to  vary  according  to  whether 
the  permanganate  was  added  to  the  thiosulphate  or  the 
thiosulphate  to  the  permanganate,  and  so  forth. 

The  various  points  referred  to  in  the  foregoing  cannot 
•  -factorilv  made  clear  without  a  review,  at  some 
length,  of  the  papers  published  on  the  subject. 

The  earliest  experiments  bearing  upon  the  matter  are 
contained  in  a  note  by  Fordos  ani  Gelis  (Ann.  Chim. 
1848,  22,  [3],  SO)  upon  the  analysis,  by  volumetric 
methods,  of  the  oxygen  compounds  of  sulphur.  The 
authors  state  that  potassium  permanganate  is  without 
action  upon  several  of  the  acids  of  sulr.liur,  and  that  when 
it  does  act,  the  reaction  is  co  nplicated  and  would  require 
minute  examination.  They  found,  moreover,  that  the  per- 
manganate is  not  entirely  reduced  to  the  condition  of 
protoxide,  since  in  their  experiments  a  blackish  deposit  was 
always  found  which  did  not  dissolve  in  a  large  excess  of 
hydrochloric  acid.  For  these  reasons  they  abandoned  the 
use  of  permanganate  as  their  oxidising  agent. 

The  next  references  are  contained  in  a  paper  by  Pean 
de  Saint-Gilles  (Comptes  Rend.  1858.  46,  624)  on  the 
oxidising  properties  of  potassium  permanganate.  It  is 
stated  in  this  paper  that  neutral  solutions  of  thiosulphates, 
when  aided  to  acidulated  solution  of  permanganate, 
interact  with  it  incoranletely  (as  regards  formation  of 
sulphate),  a  mixture  of  sulphuric  and  dithionie  acids,  in 
the  proportion  of  1  to  1,  being  produced  ;  but  that  in 
alkaline  solutions  one  "equivalent"  of  thiosulphate  takes 
up  exactly  four  "equivalents"  of  oxygen  so  as  to  be 
entirely  converted  into  sulphate.  No  evidence  is  given  in 
this  first  paper  in  -upport  of  the  statement  that  the  sulphu.' 
acid  formed  when  the  action  takes  place  in  acid  solutions  is 
really  dithionie  a.-id.  In  a  fuller  account  of  his  experi- 
ment-, subsequently  published  (Ann.  Chim.  1859.  55,  [3], 
.'(74),  Saint-Gilles  give-  some  further  particulars  concerning 
this  point;  but  the  evidence  which  he  adduces  is  insufficient 
to  establi-li  bis  conclusion  that  diihionic  acid  is  produced, 
since  he  merely  removes  the  sulphate  present  by  adding 
excess  of  baryta  water  and  filtering,  then  evaporates  the 
filtrate  to  dryness,  and  ignites  the  residue,  when  he  obtains 
a  fresh  quantity  of  barium  sulphate. 


Having   had  his   attention   particularly  directed  to  tl 
matter   h\  M.  Gelis.  Saint-Gilles  admits  in    bis   later  pap 
that  the  oxidation  to  sulphate  is  not  quite  complete  ev.  id 
alkaline    solutions,  and  be    slates    that    the    periiiaugaim 
actually  employed  only  amounts  to  from  98  to  99  pi 
of  that  required  for  such  complete  oxidation. 

In  the  same  year  as  that  in  which  the  first  paper  I 
Saint-Gilles  appeared,  Cloez  and  Guignet  (Comptes  Ben 
1858,46,1112)  published  one  upon  the  determin 
sulphur  in  gunpowder  and  in  various  sulphur  e.'nipoom 
by  precipitation  as  barium  sulphate,  after  boiliaa  i 
substauces  under  examination  with  concentrated  solutj. 
of  potassium  periuangauate.  In  one  experiment  which  th 
cite,  1  gnu.  of  crystallised  sodium  thiosulphate  (coi 
menial)  gave  1*850  grin,  of  barium  sulphate,  ronujiiu 
0*25-1  grm.  of  sulphur,  while  theory  requires  0*258  pr 
of  sulphur.  The  deficiency  of  sulphur  observed  hi 
have  been  a  point  of  some  significance,  as  will  he  eviilt 
further  on,  but  in  view  of  the  fact  that  commercial  th 
sulphate  was  under  examination,  it  is  not  possible  to  s 
whether  it  was  so  or  not.  The  authors  evidently  look  up 
it  as  negligible  :  and  they  say  they  have  satisfied thei 
that  even  the  most  stable  sulphur  compounds  arecomplet. 
oxidised  by  potassium  permanganate. 

Stimulated,  apparently,  by  the   publication  of  the  pap. 
by  Saint-Gilles.  which   seemed   to  contradict  their  obser 
tions,  Fordos  and  Gelis  re-examined  some  of  their  forn 
results,  and  almost   immediately  published  a  further  pai 
(J.   de  Pharm.   1859,  36,  [3],"  113).     In  this   paper  t! 
state  as  additional  reasons  which  had  previously  influeiu 
them   in    abandoning    potassium    permanganate   as    tfe 
oxidising    agent,   the    facts    that,    in    acid   solution.-, 
quantity  of  the  reagent   required  was   always  below  i 
figure    indicated    by   theory    (for   complete    oxidation 
before,  to   sulphate),   and  that  in    the   case  of   neutral 
alkaline   solutions  the  burette  readings  were  "una 
because   the    precipitate    which    was    formed    rendered 
difficult  to  observe  the  colour  of  the  liquid.      More 
oxidisable  solution   decolorised  more  permanganate  wl 
hot  than  it  did  when  cold.     They  now  proceeded  to  exam 
the  liquids  obtained  by  filtering  off  the   precipitates  t 
were  produced  in  solutions  (presumably   neutral,  ulthm 
this  is  not  stated)  of  salts  of  the  several  sulphur  arid*.  » 
potassium  permanganate  was  added  in  excess  to  the  1st 
From  these   liquids  the  sulphate  present  was  first  r 
by  precipitation   with  excess  of   barium    chloride,  and 
filtrates  were  then  concentrated  after  the  addition  of  by. 
chloric  acid  and  more  permanganate.      The  formation,  in 
these  couditions,  of  a  further  precipitate  of  barium  salpli 
which  they  always  observed  when  thiosulphates  (as  wel 
salts  of  several  other  sulphur  acids)  were  the  snbstai 
under  investigation,  indicated  that  the  oxidation  tosulpl 
by  means  of  permanganate  alone  was  not  complete  in 
of  the   cases  examined  by  them.     They  devote  t 
section  to  the  behaviour  of  sodium  thiosulphate,  anil  I 
more  permanganate  :s  required  and  more  sulphate  is  for  1 
in  the  case  of  a  hot  than   in  that  of  a  cold   solution;   1 
further,  thht  the   oxidation  to  sulphate   is  almost  • 
when  the  thiosulphate  is   added  to  the  permanganati 
such   couditions  that  the   latter   is   maintained   to 
throughout   the  experiment.     They  are  of  opinion  I 
initial    effect    of     the     interaction    of    thiosulphate 
permanganate  is  the   formation  of  tctrathionute,  ai 
adduce  an  experiment  which  is  designed  to  prove  that   - 
salt  is  and   that  sulphate   is  not  produced  at   first.     1 
accompanying  paper   on   the  Solubility  of  Barium  - 
in  Solution   of  Sodium  Thiosulphate  it  is   pointed  oui 
so  far  as  the   non  formation    of  sulphate  is  concern 
opinion  is  untenable,  and  that   the  experiment  upon  » 
it  is   based   is   fallacious.     The   explanation   of   their    ' 
falling  into  an  error  is  that  the  very  appreciable  - 
o!  barium  sulphate  in  solutions  containing   large  . 
sodium  thiosulphate   (or  in   any   ease  its  greatl) 
precipitation  from   such   solutions)  sufficed   to  pr> 
presence    of  sulphate  from  being  indicated   in   the 
way,  although  it  is   beyond  question  that  sulpha' 
was  formed  in  their  experiment. 

The  next  considerable  experiments  upon  the  oxidat 
thiosulphate  by  means  of  permanganate  are  described  m 
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.•arches  by  Spring  and   Levy  (Ball.  del'Acad.  Boy.  de 
Ib.   1876,  [2].  42,   103)   on   tetratbionic  and  trithionie 

Ida.    These  authors  refer  to  the  previous  oxperin 

int-Gilles  upon  the  Bubject,  but   not  to  those  of  Fordoa 
I  (;,-li~,   although  (hej    mention  the   latter  chemists   in 

•ir  paper  in  coni tion   with  other  matters,      It  is  not 

ite   Blew,    therefore,    whether    Spring   and    Levy    were 

the  work   of  Fordos  and  Gelis  or  not.     The  first 

leriment    they  describe  consisted   in   causing  potassium 

-mangaaatti   to  interact   with   potassium   thiosulphate  in 

lorticns    of   gKMnO,    to   6  IC,,S,t  >.„  when,    if    the 

nk  the  direction  which  they  seem  to  have  regarded 

probable,    they    state   thai    interaction  might  occur   as 

lows  :  — 

<•  2KMnO,  =  .■ilv.S,Oi;  +  2MnO.  +  8KHO. 

There  is  an  obvious  omission   of  4TT  O  on    the  left  side 
his  equation.] 

..•cording  to  their  observations  "  the  reaction  took  place 
he  eold  j  peroxide  of  manganese  is  deposited,  and  the 
,r  liquid  has  a  strongly  alkaline  reaction.  It  is  composed 
r<  mixture  of  potassium  tetrathionate,  sulphate,  tbio- 
>hate.  and  hydroxide."  It  may  be  mentioned  here,  in 
uug,  that  throughout  the  experiments  described  in  the 
eut  paper,  the  author  has  been  uniformly  unable  to 
•ct  the  faintest  alkaline  reaction  of  the  liquid  at  any 
e  in  the  addition  of  potassium  permanganate  to  solutions 
sodium  and  of  potassium  thiosulphates  which  were 
nil  to  start  with.  It  appears  to  he  the  fact,  however, 
tetrathionate  and  sulphate  are  formed  in  the  inter- 
-  described  by  Spring  and  Levy  in  their  first 
•rinient. 

ie  authors  are  of  opinion  that  the  tetrathionate  formed 

lier  staves  of  the  oxidation   is  eventually  oxidised 

sulphate  when  permanganate  is  added  in  excess,  but 

into  an  extraordinary  error   in   interpreting  their 

tor  they  have  determined '*  how  much  potassium 

Innganate  it  is  necessaiy  to  employ  in  order  to  convert 

light   of  potassium   thiosulphate  into  sulphate,  a 

lion    which    M.    l'oan    de    Saint  Gill,  s    omitted." 

It-  find  that  "  the  reaction   take-   place  between  exactly 

ales   of  permanganate   and   lit   molecules  of  thio- 

ate."aml  they  represent,  as   follows,  the  change  which 

h  suppose  to  occur: — 

loK.SJ),  +  22KMuO,  -  •Jllv.SO,  +  22Mn03. 

dently  do  not   perceive,  and   the  error  does  not 

q  ar  to  have  been  pointed  out  by  any  subsequent  writer, 

th  one  sulphur  atom  and  ten  oxygen  atoms  too  many  are 

secured  on  the  right  of  the  sign  of  equality  above.    It 

ar  that   the  conclusion  of   the   authors  that    complete 

ti  to  sulphate  has   taken   place  cannot   be  sustained 

U  <  the  evidence  of  this  determination. 

inge  and    Smith   (this  Journal,  1883,  •1631   showed  in 

dium  thiosulphate   is   not   completely   oxidised 

phate  in   acid  solutions  when  "only  an   excess  of 

has  been  added  on  the  assumption   that   it  will  be 

nl  to  MnO."    When,  however,  they  added  to  solutions 

f  iosulphates  a  large  excess  of  potassium  permanganate. 

nore    than   sufficient     for    complete    oxidation     with 

on  of  MnO«," — then  ferrous  sulphate  in  excess,  and 

back   with   permanganate,  quantities  of  the  latter 

aired   amounting  to   99*5 — 100   per  cent,   of  that 

for  complete  oxidation  to  sulphate.     This  paper 

f  .tinge    and   Smith's    is   elaborate   and    practical,   and 

ens    a   number   of    other   important    matters    which, 

ugh  of  considerable  iuterest  in    connection  with  the 

nl   subject,  cannot   he  more    particularly  referred  to 

Zatzek  are  the  next   authors  who  deal   with 

subject    In    elaborating  a    method    for    the    direct 

ruination  of  carbonic   acid   in   the  presence    of  alkali 

idea,   sulphites,  and  thiosuphates    (Monatsh.    1883,  4, 

they    tirst   treat   the    mixture  with    a    concentrated 

on  "f  potassium   permanganate   so  as  to  convert   the 

■  of  the  sulphur  salts  into  substances  which    do  not 

My    volatile     sulphur    compound     on    subsequent 

it  with  dilute    nitric,  sulphuric,    or  acetic    acid. 


Finding  amongst  the  published  papers*  contradictory 
statements  concerning  the  completeness  of  the  oxidation   to 

sulphate,  by  means  of  potassium  permanganate,  of  the 
s;ilts  of  the  lower  acids  of  sulphur,  they  undertake  an 
independent  examination  of  the  question  and  deal  with  it 
in  a  separate  paper  (Monatsh.  1881',  4,  738). 

With  respect  to  thiosulphates  they  Bnd  that  the  oxidation 
is  far  from  complete  in  acid  solutions,  whether  hot  or  cold 
(about.  88  per  cent,  being  the  highest  observed  proportion 
of  the  thiosulphate  converted  into  sulphate).  In  cold 
neutral  solutions  the  oxidation  of  95*85  to  98-32  per  cent, 
to  the  state  of  sulphate  was  attained.  The  oxidation  to 
sulphate  is  stated  to  he  complete  in  alkaline  solutions 
(aniiiioniacal  solution  and  solutions  containing  potassium 
carbonate  and  sodium  carbonate  respectively  were 
employed'),  and  analytical  data,  which  appear  to  he  quite 
satisfactory,  are  given  in  support  of  this  statement.  The 
authors  next  proceed  to  ascertain  how  much  permanganate 
is  actually  employed  in  oxidising  one  gram  of  sodium 
thiosulphate  in  alkaline  solution,  and  the  mean  number 
they  obtain  is  1*6366  grm. ;  but  while  they  themselves 
point  out  a  little  further  on  that  the  calculated  quantity 
required  for  complete  oxidation  to  sulphate  is  1*7  grin., 
they  make  no  suggestion  to  account  for  the  discrepancy, 
nor,  indeed,  do  they  refer  to  it  at  all.  A  portion  of  their 
paper  is  also  devoted  to  a  discussion  of  the  precipitate 
formed  during  the  interaction,  but  this  part  of  the  subject 
will  be  considered  later. 

Tn  the  following  year  Briigelman  (Zeits.  anal.  Chem. 
1884,  23,  24")  published  a  short  paper  on  the  conversion  of 
thiosulphates  into  sulphates  by  means  of  potassium  per- 
manganate. He  employed  a  solution  (saturated  in  the 
cold)  of  the  latter  substance,  adding  it  in  excess  to  Ihe 
boiling  thiosulphate  solution,  and  apparently  operated  with 
neutral  solutions  only.  After  the  removal  by  filtration  of 
the  precipitate  formed  'during  the  interaction,  he  deter- 
mined, as  barium  sulphate,  the  quantity  of  sulphate  con- 
tained in  the  filtrate.  In  each  of  four  experiments 
0*0628  grm.  of  crystallised  sodium  thiosulphate  was  used, 
and  quantities  of  barium  sulphate  were  obtained  corre- 
sponding to  from  98*89  per  cent,  to  101  *11  per  cent,  of 
the  sulphur  of  the  thiosulphate  used.  Briigelmann  does 
not  make  any  reference  in  his  paper  to  the  work  of  earlier 
investigators,  and  even  calls  the  oxidation  of  thiosulphate 
by  means  of  permanganate  an  experiment  hitherto  untried. 
Moreover,  he  simply  asserts  that  the  interaction  takes  place 
in  accordance  with  the  equation — 

2KMn04  +  Na2S„03  =  K.,S04  +  Na.,80.,  +  Mn203- 

On  account  of  the  want  of  concordance  in  the  analytical 
results  quoted  above,  the  paper  appears  to  possess  little 
significance  as  a  contribution  to  the  subject. 

A  paper  by  Glaser  (Monatsh.  1885,  6,  329)  on  the  action 
of  potassium  permanganate  upon  sodium  thiosulphate  is 
partly  a  reply  to  the  portion  of  Honig  and  Zatzek's  paper 
(see  above)  relating  to  the  composition  of  the  precipitate 
formed  when  the  substances  are  mixed  in  solution  in 
presence  of  potassium  carbonate,  and  partly  a  re-investiga- 
tion of  the  question  whether  the  oxidation  of  the  thiosul- 
phate to  sulphate  is  complete  or  not.  The  solution  of  the 
permanganate  was  added  to  the  boiling  solution  of  the  thio- 
sulphate until  a  lasting  red  colouration  was  established,  and 
after  filtration  the  sulphate  in  the  solution  was  determined 
as  barium  sulphate.  The  author  concludes  from  the  results 
of  three  experiments  that  the  oxidation  to  sulphate  is 
complete ;  hut  the  analytical  results  cannot  be  regarded  as 
satisfactory,  since  in  one  case  two  and  a  half  milligrams, 
and  in  each  of  the  two  other  cases  seven  milligrams  more 
of  barium  sulphate  were  obtained  than  the  highest  possible 
quantity  as  indicated  by  calculation.  The  least  satisfactory 
experiment  is  No.  2,  in  which,  from  0*1979  grm.  of  sodium 
thiosulphate,  0*3792  grm.  (instead  ofO*3721  grm.)  of  barium 
sulphate  was  obtained — an  error  amounting  to  nearly  one 
part  in  fifty.  Glaser  finds,  as  mean  result  of  six  experi- 
ments, that  1  grm.  of  crystallised  sodium  thiosulphate 
"  under    different    conditions "     (which    are    not    stated) 


•  Honip  and  Zatzek  refer  to  all  the  authors  hitherto  mentioned, 
except  Spring  and  Levy,  and  Lunge  and  Smith, 
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required  1-6681  gnn.  of  permanganate  for  complete  oxida- 
tion.  This  figure  represents  only  97*7  per  cent,  ot  the 
theoretical  quantity,  but  no  (suggestion  is  made  to  account 
for  the  discrepancy. 

[n  the  same  Tolume  of  the  Monatshefte  fMonatBh.  1885, 
g  49  ;  ublishcd  "  a  correction,"  iu  which  he  points 

out  that  he  and  Zatzek  had  studied  the  action  of  potassium 
permanganate  upon  neutral  and  alkaline  solutions  of  sodium 
Ihiosulphate   at    the   ordinary  temperature   only,   and   re- 
's that  the  oxidation,  under  this  condition,  is   complete 
in  alkaline  solution  alone.     A  litlle  later,  Homgand  Zatzek 
published  a  further  paper  (Monatsh.  1886,  7,  48),  in  which 
they  adduce  evidence  to  prove  that  the  oxidation  to  sulphate 
io  neutral  solution,  is  not  complete   even   when   perman- 
ganate is  employed  at  the  boiling  temperature.     They  added 
permanganate  to  boiling  neutral  solution  of  thioeulphate 
until  a  fasting  red  colour  was  established,  then  reduced  the 
excess  of  permanganate  by  means  of  alcohol,  filtered,  arid 
removed  the    sulphate  bv  precipitation  as  barium  sulphate 
and  refiltratiou.     On  adding  bromine  water  to  the  second 
filtrate,  a  further  precipitate  of  barium  sulphate  was  pro- 
duced iu  every   case,  showing  'bat  this  liquid  contained 
sulphur  combined  otherwise  than  as  sulphate.    They  suggest 
that  "  a  small  part  of  the  sulphur  is  oxidised  only  to  dithionic 
acid,   MU,e  this  acid   alone  possesses  the   property  of  not 
being  oxidised   further  by  potassium  permanganate  at  the 
boiling  temperature,  while   it   is  so  oxidised  by  the  halo- 
No  such  further  precipitation  was  observed  when 
The   oxidation  was  carried   out  in  alkaline  solution.     The 
latter  portion  of  the  paper  is  a  further  contribution  to  the 
controversy  respecting   the   composition  of  the   precipitate 
formed  during  the  infraction  of  the  permanganate  and  the 
thiosulphate. 

These  two  papers  called  forth  another  from  Gliiser 
(Monatsh.  1886,  7,  651),  who  now  proceeds  to  determine 
how  much  sulphur  escapes  complete  oxidation  in  the  case 
of  boiling  neutral  solutions,  lie  fiDds  that  from  1-98  per 
cent  to  2-69  per  cent,  of  the  sulphur  of  the  thiosulphate 
employed  is  not  converted  into  sulphate,  by  means  of  per- 
manganate added  in  excess,  after  15 — 20  minutes'  boiling  ; 
while  even  after  8  to  9  hours'  boiling  there  is  from  0-21  per 
cent,  to  0-3  per  cent,  of  it  still  present  otherwise  than  as 
sulphate.  He  also  finds,  however,  that  the  oxidation  is 
complete,  even  in  neutral  solutions,  when  the  thiosulphate 
is  added  to  excess  of  a  boiling  concentrated  solution  of  per- 
manganate and  the  mixture  is  boiled  for  15  minutes;  and 
he  refers  to  Brugelmann  (vide  ante,  p.  213)  as  having 
already  obtained  this  result.  This  latter  reference  is  not  quite 
accurate,  however,  since  Brugelmann  added  excess  of  con- 
centrated permanganate  solution  to  boiling  thiosulphate 
solution. 

The  last  paper,  treating  of  the  subject,  to  which  it  is 
necessary  to  refer  at  any  length  is  one  by  Luckow  (Zeits. 
anal.  Chem.  1893,  32,  53)  on  some  volumetric  experiments 
with  sodium  thiosulphate  and  potassium  permanganate. 
The  writer  does  not  refer  in  his  paper  to  any  previous 
authors.  His  experiments  consist  in  adding  excess  of  a 
standard  solution  of  potassium  permanganate  to  measured 
quantities  of  a  standard  solution  of  sodium  thiosulphate  in 
presence  sometimes  of  free  acid  and  sometime  of  free 
alkali,  boiling  for  a  short  time,  and  then,  after  acidulation 
with  dilute  sulphuric  acid,  in  the  cases  where  free  alkali 
was  present,  adding  excess  of  a  standard  solution  of  oxalic 
acid  corresponding  to  that  of  the  permanganate  employed, 
and  titrating  back  with  permanganate.  Shortly  stated,  and 
put  into  a  form  slightly  different  from  that  of  the  author, 
his  results  show  that  2XanSj03  take  up  from  6*9  to  7-3 
atoms  of  oxygen,  while  eight  atoms  would  be  required  for 
complete  oxidation  into  sulphate;  and  from  these  results  he 
concludes  that,  besides  sulphate,  there  must  also  be  formed 
oxygen  compounds  of  sulphur  containing  less  oxygen  than 
sulphuric  acid.  He  adopts  seven  atoms  of  oxygen  as  the 
quantity  taken  up  by  2Na»S203  (the  mean  of  the  eight 
experiments  adduced  is  actually  7- 1  atoms)  and  shows  that 
this  quantity  would  be  accounted  for  by  one  half  of  the 
sulphur  going  to  form  sulphate  and  the  other  half  to  form 
dithionate  ;  and    this    he  asserts  to  he   the   course  of  the 


reaction.  The  author  closes  his  paper  with  the  furl 
assertion  that  the  sodium  dithionate  (which  he  say> 
transformed  by  barium  chloride  into  soluble  barium  ditl 
nate  and  sodium  chloride)  can  be  recognised  in  the  oxidi 
solutions  by  the  familiar  method,  but  he  gives  no  indicai 
as  to  what  this  method  is. 

Part  II. — Nkw  Expbrimknts. 

In  view  of  the  great  diversity  in  the  statements   foun 
exist    in    the   literature   of    the     subject,    as    detailed  , 
Part   I.,  it   seemed  desirable   to  submit    certain  panic  t 
points    to    a    further    examination ;     and    in    doing   . 
a    very   large    uumber   of   experiments,    both   qualit, 
and  quantitative,   were  carried  out.     Iu  these  experini 
neutral  solutions  were  aloue  employed. 

For    the    purposes    of    the    quantitative    experini. 
standard  solutions  were  prepared  of  sodium  thiosulpl 


potassium     thiosulphate,     potassium    permanganate, 
iodine,  the  strengths  of  which  were  respectively — 

N„,SjO,5Mj0)  SJyAO^  KMnOt)  ^   I  grms  pR  , 


Equal   volumes    of    the   various    salt  solutions    en 
thus  contained  the  dissolved  salts  in  equimolecular  prt  r- 
tions,  and  the    thiosulphate    solutions   decolorised  ex  jy 
their  own  volume  of  the  iodine  solution. 

1.  Proportions  in  which  Thiosulphales  and 
Potassium  Permanganate  interact. 


Independent  experiments  were  made  to  ascertaii 
relative  proportions  in  which  sodium  thiosulphate 
potassium  thiosulphate  interact  with  potassium  pet 
ganate.  The  method  usually  employed  was  to  ad 
permanganate  slowly  to  the  thiosulphate  solution 
after  agitation  and  settling,  a  pink  coloration  was  v 
The  results  obtained  were  found  to  be  moderately  concc 
when  successive  experiments  were  carried  out  under  8 
conditions,  but  they  varied  considerably  with  variati< 
certain  conditions,  such,  for  example,  as  the  temper 
the  rate  of  addition  of  the  permanganate,  &c. 

The  following  table  shows  the  results  obtained  : — 

Table  I. 


No.  of 
Experi- 
ment. 


Standard 

Thiosulphate 

c.c.  taken. 


Standard 

KMn  Ot 

c.o.  required. 


Standard  NajSaO; 

10 
10  (+60  c.c.  h2o; 
10  (  „  1 

Standard  KsSaO, 
10  (+20c.e.  H20 
10  f 
10  ( 

10 


loo(  +  Jnoc.c.H,0) 
10  (  +  20c.c.HjO) 


2395 
2S-H2 
24-0 

22-77 
22-87 
23-08 
24-63 


219-1 
2666 


K«imr 


P.nnam.1 

orditn- 
poratim 

Permawrar 

:el.l.  ■■ 

thiusnlpr  ■' 
See  bolow. 


•  Compare  the  statement  regarding   tetrathionate  in   Experi- 
ment 26  (Part  II.,  Section  III.). 


*  An  experiment  similar  tothis  had  already  been  made  ty  *>■ 
and  Gelis  (loc.cit.  ante,  p.  117). 

On  repeating  Experiments  4 — 5  on  a  larga 
ploying  100  c.c.  of  thiosulphate  instead  of  10  c.i 
running  in  the  permanganate  with   constant   agitata 
quantity  of  the  latter  required  (as  shown  in  Expern 
was  very  considerably  smaller  in  proportion  than  ' 
quired   in    the    experiments   quoted.     On   the  otln 
when   the   permanganate   was    run   into   the 
solution    very  rapidly,  much  more  of  it  was  requin  I 
when   it  was  added  gradually  and  with  constant 
A  number  of  experiments  were  made  in  order  tus 
the  maximum  volume  of  the  permanganate  solutio  (I 
could   be  decolorised  at  ordinary  temperaturi 
total  quantity  was  added  all  at  once  to  the  measur 
sulphate  and  the  liquids  were  mixed  together  I 
possible  by  brisk  agitation.     The  maximum  figure  " 
in  this  way  is  shown  in  Experiment  9. 
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Ik-  relative  volumes  of  the  solutions  employed  in  these 
iriments  represent  the  relative  numbers  of  the  molecules 
•h  interact.  Spring  and  Levy  (he.  eit.  ante,  p.  112), 
g  1  grm.  of  the  salt  3K  ._.*._.<  >„  5ll.,0  in  solution,  and 
log  ii  solution  containing  io  grins,  of  potassium  per- 
tanate  per  litre,  found  that  lo  molecules  KsSsOa 
lired  exactly  22  molecules  KMnO,  This  result  is  in 
i  agreement  with  Experiment  8,  but  with  this  experi- 
t  alone. 

II.  ( 'empention  of  the  Precipitate  produced  by  the 
Interaction. 

ithough  the  question  as  to  the  composition  of  the  dark 
.ii  precipitate  formed  when  dissolved  thiosulphate  and 
langanate  internet  is  dealt  with  by  several  of  the 
ors  who   hive  already  been  referred   to.  the  latter  all 

•  omit  to  make  any  investigation  as  to  the  condition  of 
iition  of  the  manganese  which  it  contains,  and  as  a  rule 

simply  assume  that  it  is  on  the  MnO.. level.  Briigel- 
i  (vide  ante,  p.  213)  assumes  that  it  is  Mn._,()..  It  is  all 
"iore  remarkable  that  no  experiments  were  made  re- 
:ng  this  point,  seeing  that  many  authors  of  papers  on 

.impounds  have  found  that  the  dark  brown 
jinces  (manganites)  obtained  by  precipitation  and  in 

ad  formerly  taken  to  he  hydrated  manganese 
tide,  almost  invariably  contain  some  manganese  which 
i  loner  level  of  oxidation  than  MnO,.*  The  chemists 
red  to  in  i'art  1.  who  examined  the  precipitates  formed 
.-  interaction  of  thiosulphate  ami  permanganate  appear, 
'io  most  part,  to  have  been  more  concerned  with  the 
•'age  of  the  oxidation  of  the  sulphur  than  with  that  of  the 

Hi,  at  first  at  least,  to  have  been  quite  uniformly 
ire  of  the  existence,  referred  to  above,  of  the  numerous 
rate  researches  into  the  composition  of  the  manganites 
ted  (amongst  other  ways)  from  potassium  perman- 
o  by  the  action  of  reducing  agents  other  than  thiosul- 
s.t  GMger  i  Chom.  Zeit.  18,  [1],  1894, 743),  however, 
omparatively  recent  paper,  investigated  the  stage  of 
lion  of  the  manganese  in  the  precipitates  produced 
g  the  reduction  of  potassium  permanganate  by  a 
er  of  substances,  including  sodium  thiosulphate,  but 
.1  not  inquire  into  what  became  of  the  thiosulphate. 
irecipitatione  were  carried  out  in  a  flask  placed  on  a 
g  water  bath,  and  the  figures  for  sodium  thiosulphate 
that  the  precipitate  which  it  yields  in  this  way  with 
mganate  in  neutral  solutions  only  contains  about  80  j 
cnt  of  the  peroxide  oxygen  required  for  MnOj.  In 
ue  solutions,  on  the  other  hand,  the  manganese  in  the 
litate  was  found  to  be  exactly  on  the  Mn02  level, 
lumber  of  new  experiments  were  carried  out  in  order 
•ertain  the  oxidising  power  of  the  precipitates  formed 
Id  solutions.  The  method  ultimately  adopted  in 
ig  the  determinations  consisted  in  collecting  on  an 
:os  filter  the  precipitate  produced  by  a  known  weight 
isium  permanganate,  decomposing  it  by  means 
ute  hydrochloric  acid  in  a  closed  vessel  in  presence  of 
-"t  potassium  iodide,  and  then  titrating  the  liberated 
b>    standard  thiosulphate.     The   permanganate   was 

•  tv  case  added  to  cold  neutral  thiosulphute  solution, 
ie  latter  was  always  in  considerable  excess  throughout, 
i  in  Experiment  12,  below,  where  the  permanganate 

til  a  lasting  piuk   colour  had  been  established. 

•on  was  taken  to  avoid  error  owing  to  loss  of 

or  to  any  of  the  other  known   causes.     The  results 

H-.l  are  given  in  the  following  table,  in  which  column 


<■  Lenwen.  J.  pr.  Chem.  1860,  80,  4/18 ; 

l3$%8n7"cChim' K1' 1SG0'  66' 155 ;  and  ComPtt,s  Kendus, 
•I.  liull.  Joe  Chim.  1864,  1.  90  j 
.  Z.  analyt.  Chem.  1872,  11,  257  ; 
W  right  and  Luff.  J.  Chem.  So.-.  Is'rs,  33,  .513 

■ii.  J.  Chem    Soc.  1879,  35,  365-6;   compare  also 
I.  .News.  1880.41,  17'.'  SO; 
ing,  J.  Chem.  Soc.  1879,  35,  659 ; 

S71>.  198   Sill  ■ 
'  and  Menke,  J.  Chem.  Soc.  1880  37  4"  ■ 
6     ■  1860,37,  681.  ' 

13  .k1*0  Fresc"i"s'  z-  analyt.  Chem.  1872.  11    297  aud  -114 
OMh.  paper,  here  referred  to  are  very  detailed [ana  highly 

m"  of  their  last  paper  (Monatsh.  1886,  7,52),  Honig 
*k  refer  to  the  existence  of  numerous  papers  on  manganites. 


\  shows  the  quantities  of  standard  thiosulphate  that  should 
have  been  required,  theoretically,  to  take  up  all  the  iodine 
liberated  by  the  decomposition  of  the  precipitates  in 
presence  of  potassium  iodide,  had  the  manganese  been 
entirely  on  the  MnO,  level  of  oxidation,  while  column  B 
shows  the  quantities  actually  required  : — 

Table  II. 


No.  of 
Experi- 
ment, 


Standard 
Na,SaO,: 
c.c.  taken. 


Standard 
KJfllO,: 
c.c.  taken. 


\.— Standard 

NaaS^Oa :  C.C 

required  by 

theory  for 

MnCv 


B.-Stnndard 

Xn2S/)3:  c.c. 

actually 

required. 


10 

10 

5 

in 

9'1 

11 

10 

5 

10 

9*1 

IS 

It)  (  +  50  C.C. 

H20). 

23-85 

47-7 

451 

IS 

It 

}        »        { 

in 

6 

20 
10 

1 8 '  ;.-. 
92 

15 
16 

!     io     { 

15 
5 

30 
10 

276 
9'8 

17 

10 

24 

48 

45'9 

18 

B  si),  io  c.c. 

5 

K2S203 10  c.c. 

K2S203 92  c.c. 

In  Experiments   14  and    16  the   permanganate  was  added 
to  the  filtrates  from  Experiments  13  and  15  respectively. 

The  results  show  that,  under  the  conditions  of  the 
experiments,  a  not  inconsiderable  part  of  the  perman- 
ganate is  always  reduced  below  the  stage  of  MnO.,,  and  it 
may  be  noted  that  the  deficiency  of  oxygen  below  that 
required  for  MnO.,  is  somewhat  greater  in  the  precipitate 
formed  in  the  earlier  stages  of  the  precipitation  than  in 
those  formed  near  the  end.  This  is  illustrated  in 
Experiment  10  as  compared  with  Experiments  16  and 
12,  the  respective  percentages  of  peroxide  oxygen  in  these 
three  experiments  being  91,  93,  and  94-5.  The  mean 
oxidising  power  of  the  precipitates  obtained  in  the  nine 
experiments  quoted  above  was  93-4  per  cent,  of  that 
indicated  by  theory  for  Mn0.2.  This  represents  a  ratio 
of  MnO  to  MnO..  of  I  to  a  little  over  14. 

Honig  and  Zatzek  in  one  of  their  first  papers  (Monatsh. 
1 883,  4,  744)  examined  the  proportions  in  which 
potassium  and  manganese  are  present  in  the  precipitate, 
dried  at  100°,  and  in  opposition  to  Morawski  and  Stingl 
(J.  prakt.  Chem.  [2],  18,  1878,  81),  who  represented  by 
the  formula  Mn4KH30ln  the  composition  of  the  precipitate 
obtained  wben  potassium  permanganate  is  reduced  by 
means  of  various  organic  substances,  they  state  that  the 
precipitate  formed  when  the  reduction  is  effected  by  thio- 
sulphate is  represented  by  the  formula  KH3Mn3Os.  Glaser 
(Monatsh.  6,  1S85,  333)  afterwards  upheld  Morawski  and 
Stingl's  formula  for  the  substance  as  prepared  in  this  way 
also,  against  that  advanced  by  Hiinig  and  Zatzek.  While 
the  different  authors  supported  their  views  by  analytical 
data,  none  of  them,  as  already  indicated,  determined  the 
pjroxide  oxygen  in  the  precipitates.  But  it  is  practically 
certain  that  some,  at  least,  of  the  substances  they  examined 
did  not  contain  all  the  manganese  on  the  peroxide  level  of 
oxidation,  and  hence  it  is  impossible  to  place  much  reliance 
upon  formulaj  assigned  on  the  assumption  that  they  did. 
It  is  worthy  of  note,  moreover,  that  Honig  and  Zatzek 
(Monatsh.  1883,  4,  752),  and  also  Glaser  examined 
precipitates  obtained  by  the  interaction  of  potassium 
permanganate  and  sodium  thiosulphate,  while  it  cannot  be 
discovered  from  their  papers  that  they  made  any  attempt 
to  ascertain  whether  or  not  the  precipitates  formed 
contained  sodium  as  well  as  potassium,  the  determination 
of  potassium  being  alone  mentioned.  Experiment  shows 
that  the  precipitate  formed  under  the  conditions  just 
mentioned  invariably  contains  a  notable  quantity  of  sodium 
even  after  the  most  thorough  washing.  It  may  also  be 
mentioned  here,  in  confirmation  of  an  observation  made  by 
Honig  and  Zatzek,  that  the  thoroughly  washed  precipitate 
was  always  found  to  contain  distinct  traces  of  sulphur 
compounds. 

The  relative  proportions  of  potassium  and  of  manganese 
were  not  made  the  subject  of  any  minute  independent  study, 
but  the  results  tabulated  below  are  obtained  from  experi- 
ments carried  out  with  the  moist  precipitates  to  obtain 
some  knowledge  of  the  variations  in  these  proportions  when 
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the  precipitations  were  brought  about  by  mixing  potassium 
pecmang .mate  ami  thiosulphate  in  varying  proportions,  the 
conditions  being  otherwise  substantially  the  same  in  each 
experiment  :  — 

Table  III. 


Molecular  Proper 

Atomic  Proportions 

No.  ot 

taken  of 

found  of 

Kr«,0,. 

KMnO,. 

Mn. 

19 

» 

a'9 

1 

:;-:; 

10 

9*08 

1 

4:s 

81 

ll> 

1 

4'7 

89 

10 

5-o: 

1 

Although  the  quantities  of  potassium  sulphate  obtained 
in  some  of  these  analyses  were  too  small  to  permit  of  the 
result  showing  a  high  degree  of  accuracy,  still  the  results 
indicate  that  the  proportion  of  potassium  in  the  precipitates 
increases  very  markedly  as  the  proportion  of  added 
permanganate  increases.  In  Experiment  19,  permanganate 
had  been  added  until  a  lasting  pink  colour  was  produced, 
while  in  Experiment  22  not  quite  one-fourth  of  the  quantity 
necessary  for  this  had  been  added.  From  what  has  been 
stated  in  this  section  it  is  clear  that  the  composition  of  the 
precipitates  is  subject  to  such  variations  with  variations 
in  the  conditions  of  their  formation  as  to  render  it  incapable 
of  representation  by  any  definite  formula. 

III.  Nature  of  the  Products  of  the  Oxidation  of 
the  Thiosutphates. 

A  perusal  of  the  various  papers  that  have  already  been 
referred  to,  shows  that  while  several  authors  discuss  the 
nature  of  the  oxidation  products  formed  when  thiosulphates 
and  permanganate  interact,  the  views  expressed  are  in 
almost  ever]  case  unsupported  by  any  convincing 
experimental  evidence.  Spring  3Dd  Levy,  however  (loc 
rit.  ante,  p.  Ill),  succeeded  in  separating  potassium 
tetrathionate  from  the  dissolved  products  of  the  interaction 
of  the  two  potassium  salts  (by  precipitation  with  alcohol  and 
subsequent  purification).  They  thus  showed  conclusively 
that  tetrathiontte  is  one  of  the  substances  formed,  but  they 
do  not  give  any  indication  of  the  quantity  of  this  salt 
obtained  in  their  experiment  or  of  their  ideas  as  to  the 
relative  proportions  of  tetrathionate  and  of  sulphate 
formed. 

As  this  branch  of  the  subject  did  not  appear  to  be  very 
satisfactorily  cleared  up,  it  seemed  desirable  to  carrv  out 
a  number  of  new  experiments  with  a  view  to  obtaining  a 
fuller  insight  into  the  course  of  the  interaction. 

Experiment  23. — Potassium  permanganate  was  added  to 
a  cold  neutral  solution  of  potassium  thiosulphate  until  a 
very  slight  but  distinct  pink  colour  remained  after 
thoroughly  shaking  up  ;  the  mixture  wa<  then  set  aside  for 
the  precipitate  to  settle.  In  a  few  minutes  the  precipitate 
had  subsided  considerably,  leaving  a  clear  layer  of  liquid 
of  which  the  upper  position  was  still  distinctly  pink,  while 
the  lower  portion,  just  immediately  above  the  precipitate, 
was  colourless.  On  filtering  some  of  the  pink  upper  la\er 
and  allowing  it  to  stand  for  a  day  or  two  in  a  closed  vessel, 
it  also  became  colourless,  a  brown  precipitate  separating. 
These  observations  indicate  that  both  the  precipitate  and 
some  substance  in  the  solution  are  capable  of  further 
-lowly  decolorising  permanganate  solution.  Moreover,  the 
thoroughly  washed  but  still  moist  precipitate  was  found  to 
;  <;■.  The  filtrate  was  neutral,  and 
it  was  free  from  thiosulphate  since  it  did  not  become 
cloudy  on  prolonged  boiling  with  dilute  sulphuric  acid,  nor 
ipon  solution  of  iodine,  nor  give  any  dark  precipitate 
with  mercuroua  nitrate.  The  latter  reagent  produced, 
however,  a  bulky  precipitate  of  a  pale  yellow  colour,  whilst 
barium   chloridi  I    an   abundant    white    precipitate 

which   did   not   dissolve  in   dilute    hydrochloric   acid  and 
evidently  consisted  of  barium  sulphate.      When   the  si  j 
had  been  removed  from   the  filtrate   by  acidulating  with 
dilute  hydrochloric  ai-id,  adding  excess   of  barium   chloride 
in  the  cold,  and  filtering,  and  the  new  filtrate  was  after- 


wards boiled  down  with  concentrated  nitric  and  hydl 
acids  and  then  diluted  with  water,  a  further  preci] 
barium  sulphate  remained,  showing  that   a    salt  of  a  1,, 
acid  of  sulphur  had  been  present.     The  merourous  nin 
reaction    seems    to    indicate   that   the  salt  in  question  i 
tetrathionate. 

Experiment  24. — Potassium  permanganate  was 
a  cold  neutral  solution    of  potassium    thiosulphate  in  - 
quantity  that   the  liquid  was   somewhat   intensely 
after  the  precipitate  had  subsided,  and    the  mixture  was  . 
aside   in   a   closed   flask.      Some  week-  later  the  li 
still  distinctly  coloured,  but  after  the  lapse  of  several  moili 
the   colour   had    entirely    disappeared.       In   order  to  '■ 
vestigate  the  properties  of  the  colourless  liquid,  a 
of  it    was   filtered  and  divided   into   two    portions,  oni  ( 
which   was   examined  without  further    treatment,  » 
other  was    boiled   for   sonic  time  and    then   co 
observed  reactions  are  given  below  : — 


Reagent. 


Unboiled  Filtrate. 


Boiled  I 


black  pr  I 


HgNOj Pure  yellow  precipitate  Greyish 

(pale).  tate, 

Whitish        precipitate,  Opali 

gradually    increasing         then 

and    becoming    very         white  pre: 

pale  yellowish.  short  time. 

Iodine  (in  KI)    Not  decolorised Immediately  di 


KMnO,   Purple  colour  endured 

for  days. 

Cd(N03),...  i 


Colour  immed 

charged  anil 

precipitate <. 

No  precipitate. 


A  quantity  of  pure  potassium  tetrathionate  was  p 
for    the    purpose    of    examining   its    reactions    ii 
solution.      When  such  a   solution  was  mixed  with 
and  examined  by  means  of  the  foregoing  reagent-. 
found   to   behave   in   every    respect    like    the    fil 
Experiment  24. 

Experiment  25. — Potassium   permanganate  was  adi  I 
a  boiling  neutral  solution  of  potassium   thiosulpba 
the  liquid  was  visibly  pink  and  remained  so  after  1 
four  minutes.     On  boiling  for  five  minutes  longer 
colour  disappeared.      Part  of  the    liquid,   filtere  i 
stage    and    cooled,  was   found  to    be    neutral ;    and    { 
merourous  nitrate  was  added  to  it  a  bulky  precipi 
produced  which  was  not  quite  white,  as  mercuroua  • 
should  be,  but  neverthelc-s  it  was  only  faintbj 

Experiment  26. — 40  c.c.  of  standard  solution  of  pot  II 
thiosulphate  were  mixed   iu  the  cold  with  the 
quantity  of  standard  permanganate  (106-4  c.c.)  requ 
oxidise  the  whole  of  the  sulphur  to  the  condition 
phate,  assuming  that  the   reaction  took   this  eour-e 
quantity  of   permanganate   proved    sufficient 
moderately  intense  purple  colour  to   the   liquid  afl  '■'■ 
further  formation  of  a  precipitate  had  ceased.    TV  i 
was  next  boiled   for  four  hours  in  a  fla-k   fitted 
inverted  condenser,  and  the  purple  colour  had  th  J 
appeared.     5  c.c.  more  of  standard  permangana 
added  and  the  mixture  was   similarly  boiled  for  (iv  H 
longer,  when  the  coiour  had  again  disappi 
was   then   filtered   and   the   filtrate    sho 
properties: — I.  It  was    neutral;    2.  It   had  a  slif   '" 
unmistakable  decolorising  effect  upon  dilute  iodiri  ■■< 
tion  ;  3.  It  gave  a   slight  grey  precipitate  with  me  ' 
nitrate. 

In   connection   with    this   experiment   it   ma 
that  dilute  solution  of  potassium  tetrathionate 
he    only    comparatively     slowly    oxidised    by    po  - 
permanganate  when  boiled  with  it. 

The  extent  to  which   potassium  pernianganal 
in    its    interaction    with   thiosulphates  having 
mined  in  Experiments    10 — 18  (Table  II.),  anotla 
of  experiments  was  carried  out  in  order  to  deteni 
much   thiosulphate  was   oxidised   by   known  qiian 
permanganate  in  the  earlier  and  also  in   the  later 
the  action,  and  so  to  ascertain  whether  tetratl 
first  product  of  oxidation  (as  Fordo-  and  Qelil 
and  Levy,  for  example,  suggest  (vide  ante,  pp     • 
|  and  the  sulphate  eventually  formed  merely  a  i 


lei  oxidation  of  ilii-  tetruthionate.  The  quantities  of 
tired  to  effect  these  two  oxidations  are  so  very 
rant  thai  any  considerable  preponderance  of  the  one 
u  over  the  other  al  the  commencement  <>t  the  interaction 
Id  be  easily  recognisable.  Thus  2K..sjt,  could  give 
it  h\  loss  "t  i«>>  potasaiuui  atoms  which  would  only 
ra  one  oxygen  atom  between  them,  while  KjSjO, 
lil  require  KjO  and  tour  alums  of  oxygen  iu  order  to 
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give  2E4SO4.  The  method  of  experimenting  consist. -.1  in 
alowlj  adding  standard  potassium  permanganate  to  standard 
sodium  or  potassium  thiosolphate  in  the  cold  in  quantities 
insufficient  to  complete  the  reactiou,  filtering  off  aud  well 
washing  the  precipitate,  and  then  determining  the  un- 
changed thiosulphate  in  the  filtrate  and  washings  by  means 
of  standard  iodiue.  The  following  table  shows  the  results 
obtained : — 


Tablk  IV. 

A. 

Ihlosulphate 

IS. 

c. 

KM11O, 

D. 

[odine 

K  (  =  B-DJ. 
Thiosulphate  oxidised 

perimemt. 

taken. 

= Iodiue. 

added. 

used. 

by  quantity 

10  mpleouies 
Thiosulphate  require 

C.cN» 

C.c. 

of  KM11O,  added. 

of  JCMnOt* 

Co. 

Cc. 

Molecules. 

IU 

111 

5 

.  ..1 

2*46 

20 -.i 

lu 

HI 

HI 

,vi.-, 

r.v. 

22'0 

iu 

lu 

15 

S-25 

0-75 

22-2 

lu 

10 

15 

"•  1 

00 

21-7 

III 

10 

20 

1-3 

n-; 

23-0 

HI 

10 

12 

L-63 

5'47 

21-9 

10 

HI 

12'0S 

!•:■ 

5  5 

21-0 

M 

111 

10 

IS 

•j-ii 

s-o 

22-5 

Ill 

8-8J 

5 

n-.-.r. 

2-34 

21-4 

111 

B-88 

."1 

i.-i; 

2-211 

21*8 

M  (+20  cc.  H,0) 

s  ■  so 

5 

ii-+ 

2-  10 

2IC1 

I.C     Hi' 

1  1  •  .1  1 

•j  1  \i 

Hi-Ill 

20-4 

III  1,   1  _'<>  CC.   Iljll) 

s  so 

II 

llll 

2 'SO 

20'8 

10  1  .c.  it  -  1. 

IH'MI 

5 

*  .. 

2' St! 

211-0 

>i 

) 

W87 

111 

il' 17 

v; 

21-8 

III  1        ..       ) 

15 

S'»7 

Oil 

21-7 

lil 

"• '     •■     ' 

UT8J 

;u'll> 

l'SI 

S'!I7 

22-3 

Stated  in  llns  form  lor  ready  comparison  with  Table  1. 


hough  these  results  are  not  altogether  free  from  slight 
i,  there  are  ibly  definite  conclusions 

nay  be  drawn  from  them  :  — 

the  figures  iu  Column  IT  show  that  on  the  whole 
permanganate  is  required  towards  the  end  than  at  the 
ining  ot  the  interaction  to  oxidise  the  same  quantity 
iosulphate.  (.Compare  with  this  the  fact  ascertained 
xpcriiuents'lu — It*  that  the  permanganate  is  further 
Bed  at  the  beginning  than  towards  the  end.) 
)  Other  things  being  equal,  thiosulphate  iu  dilute 
ion  seems  to  require  more  permanganate  for  its  oxida- 
than  the  same  quantity  requires  in  more  concentrated 
ion.  See  Experiments  :;u,  40,  and  37. 
)  The  view  that  tetrathionate  is  formed  exclusively 
airly  exclusively  at  the  beginning  aud  sulphate  at  the 
if  the  interaction,  is  quite  untenable  since  the  quantity 
iosulphate  oxidised  per  molecule  ot  permanganate  used 
ly  slightly  different  at  the  beginning  from  what  it  is 
nls  the  end. 

u  following  experiment  may  also  be  quoted  here  : — 

rperimaU    44. — The  relative    proportions  of    sulphur 

ni  a~  sulphate  aud  present  otherwise  than  as  sulpliate 

determined  iu  the  filtrate  obtained  in  Experiment  8. 

sulphate  was   determined  iu   a  weighed  portion  of  the 

te  by  adding  excess  of  barium  chloride  to  it  iu  the  cold 

acidulating   it   with  dilute  hydrochloric  acid.    The 

sulphur  was  similarly  determined  iu   another  weighed 

lou  of  the  filtrate  after  evaporating  it  to   dryness  with 

entrated  uitric  aud  hydrochloric  acius  aud  dissolving  the 

lue  iu  hot  water  aud  a  drop  of  dilute  hydrochloric  acid. 


Besults. 


Grin. 


-ulphur  per  100  grms.  of  filtrate 0-0985 

Sulphur  as  sulphate  per  100  grins,  ot  filtrate  .. .    (1*0348 

Therefore  sulphur  otherwise  than  as  sulphate 
per  100  gnus,  ot  nitrate uni42 

ence  sj-ti  per  cent,  of  the  total  sulphur  was  present  as 
■mw  and  14-4  per  cent,  of  the  total  sulphur  was  present 
ruise  tuau  as  sulphate. 

torn  the  various  experiments  quoted  in  this  section  it 
d  appear  that  sulphate  aud  tetrathionate  are  the  only 


sulphur  compounds  produced  by  the  interaction  of  perman- 
ganate and  thiosulphate  in  neutral  solutions.  At  any  rate 
no  evidence  of  the  formation  of  any  other  sulphur  compound 
eould  be  obtained.  It  is  probable  that  two  oxidising  actions 
take  place  side  by  side,  the  one  giving  rise  to  sulphate 
aud  the  other  to  tetrathionate.  The  quantities  of  oxygen 
required  for  effecting  these  respective  oxidations  with  equal 
weights  of  thiosulphate  stand  to  each  other  as  8  to  1,  as 
may  be  seen  iu  the  following  pro  forma  equations  : — 

3lijS203  +  8KMu04  =  6K2SU4     +  8Mn02  +  KaO  j 
6K2S.,U3  +  2KMUO,  =  3KjS40,  +  2MnO,  -r  41^0. 

The  proportions  in  which  the  two  changes  occur  vary 
with  varying  conditions,  but  at  the  earlier  as  well  as  at  the 
later  stages  of  the  interaction,  in  cold  dilute  solutions,  the 
oxidation  to  sulphate  largely  predominates,  about  Jths  ot 
the  thiosulphate  being  converted  into  sulphate  while  the 
other  }th  is  converted  into  tetrathionate. 

IV.  Summary  of  Main  Conclusions. 

I.  When  potassium  permanganate  interacts,  in  the  cold, 
with  neutral  solutions  of  alkali  thiosulphates  there  are 
produced:  — 

A. — A  dark    brown  flocculent   precipitate  of   varying 

composition ;  aud 
B. — -A  neutral  solution. 

II.  The  quantity  of  potassium  permanganate  which  must 
be  added  to  a  given  weight  of  dissolved  thiosulphate  in 
order  to  produce  a  lasting  pink  colour  always  falfs  short 
of  that  required  by  theory  to  oxidise  the  latter  salt 
completely  to  sulphate,  on  the  assumption  that  the 
permanganate  is  only  reduced  to  manganese  peroxide. 

III.  The  precipitate  consists  of  mangauite.  It  always 
contains  some  manganese  which  is  on  a  lower  level  of 
oxidation  than  MnOa.  When  thoroughly  washed  it 
contains  alkali  metal  and  manganese  in  proportions  which 
vary  within  tolerably  wide  limits  with  variation  in  the 
conditions  under  which  it  is  produced  ;  it  always  contains 
traces  of  sulphur  compounds ;  and  it  possesses  the 
property  of  slowly  decolorisiug  dilute  solution  of  potassium 
permanganate. 
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IV.  ["he  solution  filtered  from  the  mauganite  contains  sul- 
phate and  tetrathionate,  at  whatever  stage  of  the  interaction 
it  is  examined.     Even  when  free  from  thiosulphate,  it  still 

the  property  of  slowly  decolorising  dilute  solution 
of  potassium  permanganate,  a  further  brown  precipitate 
Bating'.  This  property  is  due  to  the  presence  of  the 
tetrathionate.  The  latter  salt  is  not  completely  oxidised  to 
sulphate  even  after  prolonged  boiling  with  excess  of 
potasshnn  permanganate. 

V.  There  is  no  evidence  of  the  formation,  even  in  small 
iju  itititv,  of  any  sulphur  compound  except  sulphate  and 
tetrathionate. 


THE   SOLUBILITY'   OF   BARIUM    SULPHATE    IN 
SOLUTION   OF   SODIUM  THIOSULPHATE. 

BY    LEOXAKD   DOBBIN,    PH.D. 

The  fact  that  barium  sulphate  is  very  distinctly  soluble 
in  solutiou  of  sodium  thiosnlphate,  although  it  has  been 
pointed  out  on  at  least  two  occasions  (Fresenius,  Zeits. 
Anal.  Chem.  1891,  30,459;  Salzer,  ibid.,  1S92,  31,  377), 
does  not  appear  to  be  by  any  meaus  generally  known  ;  at 
any  rate,  its  important  bearing  on  the  analysis,  both  quali- 
tative and  quantitative,  of  mixtures  containing  sulphates 
and  thiosulphates  is  not  referred  to  in  any  of  the  most 
recent  analytical  text-books  that  the  author  has  examined. 
It  seems  desirable  again  to  direct  attention  to  the  subject, 
partly  for  the  purpose  of  suitably  rounding  off  one  of  the 
matters  referred  to  in  the  preceding  paper,  but  more 
particularly  on  account  of  its  far-reaching  importance,  and 
of  the  fact  that  mistakes  have  already  arisen,  and  are 
likely  to  arise  again,  in  consequence  of  chemists  being 
unaware  of  this  possible  source  of  serious  error. 

A  chance  observation  in  the  laboratory  first  brought  the 
matter  under  the  writer's  notice,  and  indeed  led  to  the 
independent  discovery  and  investigation  of  the  facts.  A 
solution  of  sodium  thiosulphate  having  been  partially 
oxidised  by  means  of  potassium  permanganate  for  the 
purpose  of  obtaining  the  precipitated  manganite  for  an 
experiment  in  view  at  the  time,  a  small  quantity  of  the 
filtered  liquid  was  mixed  with  barium  chloride.  The  pre- 
cipitate which  immediately  formed  was  treated  with  dilute 
nitric  acid,  and  in  this  it  almost  instantly  dissolved.  As  it 
had  been  assumed  that  the  precipitate  consisted  of  barium 
sulphate,  its  ready  solubility  in  dilute  nitric  acid  occasioned 
some  surprise.  It  was  the  following  up  of  this  observation 
which  originally  led  to  the  investigation  of  the  interaction 
of  potassium  permanganate  with  the  alkali  thiosulphates 
as  detailed  in  the  preceding  paper.  The  idea  at  first 
entertained]  was  that  sulphite  might  be  a  product  of  the 
earlier  stages  of  the  oxidation  of  the  thiosulphate.  Experi- 
ment soon  showed,  however,  that  sulphite  was  not  produced 
in  the  reaction  at  all,  while  it  was  ascertained,  after  some 
little  investigation,  that  the  precipitate  consisted  of  nearly 
pure  barium  sulphate.  The  great  readiness  with  which  the 
precipitate  dissolved  on  the  addition  of  dilute  nitric  acid 
while  it  was  still  mixed  up  with  the  solution  of  unchanged 
thiosulphate  was  found  to  depend  upon  the  presence  of  the 
thiosulphate.  Qualitative  tests  made  with  mixed  solutions 
of  sodium  sulphate  and  thiosulphate  having  subsequently 
shown  that  the  presence  of  thiosulphate  greatly  retarded 
or  entirely  prevented  the  precipitation  of  barium  sulphate, 
while  it  strikingly  influenced  the  solubility  of  the  pre- 
cipitate (when  produced)  in  nitric  acid,  some  quantitative 
experiments  were  also  carried  out  in  order  to  obtain  an 
idea  of  the  proportion  of  sulphate  which  might  be  entirely 
overlooked  in  the  course  of  analytical  work.  These  ex- 
periments were  made  with  solutions  of  sodium  thiosulphate 
and  sulphate  of  known  strengths,  and  have  already  been 
published  (Pbarro.  J.  1900,  64,  182),  but  they  may  be 
summari-    i  here  again. 

The  sodiutn  thiosulphate  solution,  A,  was  the  usual 
"  lb  cinonual  "  one,  and  the  sodium  sulphate  solution,  B, 
was  of  the  same  sodium  concentration  {i.e.  -^ -*  grms. 
per  litre).  The  latter  solution,  when  diluted  with  25  times 
its  volume  of  water,  still  gave  an  immediate  precipitate  on 
the   addition   of  barium   chloride  ;  but   when   diluted   with 


25  times  its  volume  of  solution  A.  barium  chloride  pi 
no  precipitate  even  on  standing  for  several  minutes,  althnu: 
a  partial  precipitation  took  place  after  prolonged  II 
Iu  examining  the  effect  of  the  presence  of  sodium  thi 
sulphate  iu  greatly  increasing  the  solubility  of  bariu 
sulphate  in  dilute  nitric  acid,  mixtures  were  prepar 
containing :  iu  experiment  a,  1  c.c.  of  solutiou  I!  u 
20  c.c.  of  water ;  and  in  experiment  ft,  I  c.c.  of  solution 
10  c.e.  of  solution  A,  and  10  c.c.  of  water  (hoth  mixtur 
were  thus  of  the  same  S04  concentration).  Barium  ehlori 
was  added  to  a  and  ft,  and  rapidly  produced  precipitates 
both.  To  each  of  the  resulting  mixtures  there  was  tl> 
added  its  own  volume  of  dilute  (20  per  cent.)  nitric  tc 
The  precipitate  in  a  did  not  visibly  diminish  in  qttanii 
while  that  in  6  dissolved  slowly  and  completely, and  yield 
a  liquid  which,  after  remaining  perfectly  clear  for  a  sh> 
time,  became  clouded  by  a  precipitate  of  sulphur,  owinr; 
the  decomposition  of  thiosulphuric  acid.  Dilute  hydi 
chloric  acid  was  also  found  to  dissolve  barium  sulphate 
presence  of  sodium  thiosulphate,  but  not  in  anything  li 
so  marked  a  manner. 

In  the  course  of  an  investigation  on  the  employment 
potassium  permanganate  in  the  analysis  of  comp<> 
sulphur,  Fordos  and  Gelis  carried  out  an  experimi 
which  was  designed  to  prove  that  tetrathionate  is,  and  tl 
sulphate  is  not,  produced  in  the  first  stage  of  the  o'xidal; 
of  thiosulphate  in  this  way  (vide  Part  I.  of  the  precedi 
paper,  p.  212).  They  say  (Journal  de  Pharmacie,  IS 
[3],  36,  117):— "In "studying  what  was  the  first  effect 
the  action  of  permanganate  of  potash  on  hyposulphite 
soda,  we  observed  that  a  tetrathionate  is  at  first  formed, 
a  solution  of  permanganate  of  potash  containing  0'5  gi 
of  this  salt,  is  gradually  added  to  a  dilute  solution  o 
tainiug  4  grms.  of  hyposulphite  of  soda,  a  solution 
obtained  which  is  not  precipitated  by  acidulated  chlor 
of  barium,  and  which,  on  evaporation,  gives  sulph 
sulphurous  acid,  and  sulphuric  acid  just  as  a  solution 
tetrathionate  would  do  under  the  same  conditions." 

On  repeating  this  experiment  with  the  quantities 
salts   mentioned,  dissolved  in  such   quantities  of  water  t 
when   mixed  the  volume  of  liquid  was  approximu! 
litre,  the  observation  that  the  filtrate  was   not  precipita 
by  acidulated  solution  of  barium  chloride  was  confirm* 
but  it  was  found  that  on  the  addition  of  neutral  sol 
barium  chloride  to  a  part  of  the  filtrate,  there  was  sic 
formed  a  white   precipitate  which  re  dissolved  complet 
or  very  nearly  so,  after   the   addition   of  a   consider 
quantity  of  20   per  cent,  nitric  acid,  followed  by  sevi 
minutes'  shaking,  whereas  it  only  partially  re-dis8ol»ed 
the  addition  of  dilute  hydrochloric   acid.     On   the  ot 
hand,  two  portions  of  the  same  filtrate  which  were  mi 
with  solution  of  barium  chloride,  after  previous  acidulai 
with  moderate  quantities  of  dilute  nitric  and  hydrochl 
acids   respectively,   did   not   give   any   indications  of 
precipitation  of  barium  sulphate  within  the  five  minute 
so  that  elapsed  before  opalescence,  due  to  the  separa 
sulphur,  became  apparent.     On  the   assumption  that 
permanganate  added   in  this  experiment  was  exclu«i' 
used  up  in  the  formation  of  sulphate   in  accorda 
the  pro  forma  equation  : — 3NaiS20,  +  8KMnO<  =  3N 
3KjS04  +  8MnOj  +  K20,  there  would  be  present  iu  the  fill 
0-22  grm.  SO,  and 3*7  grms.  thiosulphate  (NsjSjO* 
per  litre.     These  numbers  may  be  compared  with  too* 
the  solution  used  in  experiment  ft  described  above,  wi  > 
contained   0-46   grm.    S04   and    11-8   grms.   thiosulpl : 
(Na.2S203,  51LO)  per  litre. 

For  the  sake  of  comparison,  a  solution,  C,  was  prepi  i 
(on  the  basis  of  the  above  equation)  to  imitate  the 
obtained  by  Fordos  and  Gelis.     3-7  gnus.  NaSjO,,  51 
0-4  grm.  NajSO^lOHjO,  and  0-2  grm.  K.s'  >,  « 
solved  in  water  and  the  solution  was  made  up  to  »  1  ' 
In  its  behaviour  with  barium  chloride  and  dilute  ac 
solutiou  was  indistinguishable,  from  the  filtrate  previo  J 
examined,  and  the   barium   sulphate  precipitates  0 
from  the  two  liquids,  after  having  been  most  tin 
washed,  both  slowly  decolourised  a  dilute  solution  ol 
When  a  portion  of  the  solution  C  was  evaporated, 
addition   of  acidulated   barium   chloride,  it   exhibited 
reactions  mentioned  by  Fordos  and  Gelis  in  the  paragi '" 
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,•■1   above)    and     necessarily    so,  since    it    contained 
tnd  thiosulphate.     These  experiments  show  thai 
.pinion  .if  these  authors  regarding  the  tetralhionate  i- 
liable. 

rards  other    fallacious    conclusions    based    upon 

its  in  which  tlie   production  or  non-production  of 

itc  of  hariuin    sulphate   iu   presence  of  dissolved 

tulphate   is   concerned,   it   seems   almost   certain  that 

-i   be  numerous.     A    few  eases   have   been  met 

recently    in   the  literature    while  other   matters    were 

oked    up.      Wright    (<_  hem.  News,    1870,21,   104), 

tample,  added  barium  chloride  to  a  dilute  solution  of 

mi  thiosulphate  and,  setting   no  precipitate,  then  added 

irio    acid    in    small     quantity   and   allowed    the 

ml  for  some  time,  when  sulphur  separated. 

latter  was  removed  by  filtration,  and,  as  it  was  found 

ie    wholly    volatile,    and    therefore    free    from    barium 

bate,  Wright  concluded  that  the  thiosulphate  was  free 

sulphate.     Tin  determinations  by  dickering  ( J.  Chem. 

37,   '29)  of  the  quantities   of  sulphate   formed 

interaction  of  sodium  thiosulphate  and  iodine  at 

temperatures,  are  quite   certainly  unreliable  to  a 

which  their    author    had    no    idea      These    de- 

inations    were   based  upon  the  erroneous   assumption 

the   excess    of   sulphate   found    by   precipitation    as 

im  sulphate,  alter  the  interaction  of  a  given  weight  of 

tllpkate  with    iodine,  over  that   similarly   found  in  the 

•   weight   of  the  original   thiosulphate  was  necessarily 

to  sulphate  formed  during  the  interaction. 

le  fact  that  the  precipitation   of  barium  sulphate   is  so 

iiieded  by  the    presence   of  dissolved  thiosulphate, 

a  i-  grave  doubt  upon    the  usual  qualitative   separation 

sulphur  acids  as  a  method  capable  of  giving  reliable 

rats  in  examining  for  small  quantities  of  sulphate  or  of 

in  presence  of  much  thiosulphate. 

a    paper    on    the   estimation    of  snip  hides,    sulphurs, 

Sulphates,    and    sulphates    in   presence    of  each    other, 

;i  inlson  and  Aykro\d  vthis    Journal,   1896,  1TI).  under 

ling  of  the  estimation  of  sulphates  in   presence  of 

latcs,  &c.,  observe  that  "  none  of  the   methods   in 

ere    of    any    value."       They    then    allude    very 

j     to     certain    difficulties   in   way  of  making     the 

a,     but     the   solubility     of   barium    sulphate     in 

i ate  solutions  is  not  one  of  these,  and  there  is  no 

rk  in  their  paper  from  which  it  might  be  inferred  that 

were  aware  of  it   as  a  possible  source  of  error.     In 

to   the  discussion   on    the    paper    Mr.    Richardson 

red,  however,   to   the    solvent   action   of   ammonium 

ite  on  barium  sulphate.     It  is  rather  to  be   regretted 

these  authors,  who  evidently  have  carefully  examined 

estimations,   and   who   mention    quite  a   number  of 

ical  points  which  have  come  under  their  observation, 

>t  give  somewhat  fuller  particulars  than  those  contained 

i iir   useful    paper,    with    respect    to   the    methods    of 

mte  determination  which  they   examined  and  found  of 

d  to  the  nature  of  their  objections  to  them, 
is  chief  inspector  under  the  Alkali  Acts  states  in  bis 
mil  Report  for  1 859  that  "  No  completely  satisfactory 
"d  is  kuown  for  the  estimation  of  sulphate  in  gas 
ir"  (36th  Ann.  Rep.  on  Alkali,  &c.  Works,  1899,  47). 
sulphate  in  this  liquor  is  associated  with  sulphide, 
ulphate,  and  thiocyanate. 

a'   whole   subject   of  the   qualitative  and  quantitative 
.sis   of   mixtures   of  salts   of  the  commoner   sulphur 
-till  to  demand  further  investigation   in  order 
upon  a  satisfactory  footing. 

tting  held  at  Glasgow,  on  Tuesday,  March  5th,  1901. 


ME.    GEORGE    BEILBY    IN    THE    CHAIB. 


i:  ENDOWMENT  OF  TECHNICAL  RESEARCH: 
AN  OBJECT  LESSON. 

BY    \I»,    FREW,    PH.D. 

ee  years  ago  1  had  the  honour  of  reading  a  paper 
re  this  Section  on  "The  Education  and  Training  of 
ivers,"   which    was    followed    in    the    winter   of   1898 


by  a  second  paper,  read  liclon  the  Midland  Counties 
Institute  of  Brewing,  on  "  A  Modern  School  of  Brewing." 
I'lie  aspirations  contained  in  those  two  papers  have  been 
partially  realised  by  the  establishment,  under  the  OJgis  of 
the  University  of  Birmingham,  of  the  6rst  British  School 
of  Mailing  and  Brewing,  which  has  the  well-known  brewing 
chemist,  Mr.  Adrian  I.  Brown,  as  its  director.  It  is  a 
-mall,  but,  I  am  glad  to  say,  successful  beginning,  and 
praise  is  due  to  the  very  few  brewers  (and  those  by  no 
means  the  wealthiest  of  a  wealthy  class)  who  provided  the 
necessary  endowment,  and  who  were  not  prevented  by 
much  hostile  and  interested  criticism  from  loyally  supporting 
this  new  movement. 

In  those  papers  I  pointed  out  that  much  of  the  great 
industrial  progress  made  in  Germany  during  the  last  fifty 
jears  has  been  due  to  the  endowment  of  technical  research, 
and  I  expressed  the  hope  that  the  establishment  of  a 
School  of  Brewing  might  soon  be  followed  by  the  foundation 
of  scientific  stations  for  research,  where  the  many  unsolved 
problems  of  the  great  brewing  industry  might  he  investi- 
gated, nut  by  one  man,  but  by  a  staff  of  highly-trained 
specialists,  who  would  be  in  constant  and  intimate  touch 
with  contemporary  practice.  To  quote  from  my  Birmingham 
paper  :  "  We  have  been  told  with  great  emphasis  that 
endowed  research  has  always  been  a  failure,  but  the  whole 
history  of  the  rise  and  progress  of  every  industry  in 
Germany  confutes  that  very  rash  assertion.  The  great 
value  of  those  stations  is  that  the  problems  sent  in  for 
investigation  are  not  solved  by  one  man  only,  but  they  are 
Heated  liv  chemists,  physiologists,  engineers,  and  tech- 
nologists, each  looking  at  the  question  from  his  own 
standpoint  The  researches  carried  out  at  those  stations 
are  always  done  with  a  due  regard  to  the  possible  practical 
value  of  the  results,  and  they  are  all  the  more  valuable 
because  the  results  are,  in  most  cases,  freely  published  to 
the  world.  Supported,  as  they  are,  by  all  classes  of 
brewers,  they  are  always  in  intimate  connection  with  con- 
temporary brewing  practice.  To  take  only  one  instance 
of  their  usefulness,  Dr.  Hansen's  epoch-making  discoveries 
would  have  taken  a  much  longer  time  to  come  into  practical 
use  in  Germany  and  Austria  had  it  not  been  for  the 
strenuous  efforts  and  valuable  work  of  the  staff  of  the 
Munich  station,  and  the  consideration  of  this  fact  forces 
one  to  the  conclusion  that,  had  Britain  been  the  happy 
possessor  of  such  a  station,  the  use  of  pure  yeast  might 
have  been  as  universal  here  to-day  as  it  is  on  the  Con- 
tinent." My  long-harboured  intention  of  dealing  in  greater 
detail  with  the  question  of  research  stations  was  stimulated 
by  the  issue  of  a  most  interesting  illustrated  description  of 
the  Berlin  "  Institute  for  the  Fermentation  Industries  and 
for  Starch  Manufacture,"  one  of  the  most  complete  and 
comprehensive  of  the  many  magnificent  research  stations 
with  which  the  German  Empire  is  provided.  Quite 
recently  my  attention  was  also  directed  to  the  admirable 
report  upon  and  catalogue  of  the  German  agricultural 
exhibits  at  the  great  Exhibition  in  Paris  last  year.  ("  Die 
deutsche  Landwirtschaft  auf  der  Weltausstellung  in  Paris, 
1900."  Bonn  :  Universitats-Buchdruckerei.  Von  Carl 
Georgi.)  In  this  most  interesting  volume  are  to  be  found, 
besides  descriptive  reports  of  the  various  exhibits,  special 
treatises  by  well-known  scientists  on  such  subjects  as  "  The 
(Agricultural)  Educational  System  of  Germany,"  "  The 
Development  of  Agricultural  Implements  in  Germany," 
"  The  Development  and  the  present  Condition  of  Agri- 
cultural Research  in  Germany,"  &c,  &c. 

In  my  present  contribution  I  intend  to  draw  upon  the 
last-named  report  by  Geh.  Hofrath  Professor  Nobbe 
(Tharand)  for  some  historical  facts  bearing  upon  the 
development,  during  the  last  fifty  years,  of  the  Experi- 
mental Research  Stations  in  Germany,  and  their  condition 
at  the  present  time.  I  then  hope  to  show,  taking  the 
Berlin  Institute  as  an  illustration,  what  a  modern  research 
station  means,  and  by  so  doing  I  hope  I  may,  in  some  small 
measure,  hasten  the  establishment  of  analogous  insti- 
tutions throughout  the  length  and  breath  of  Great  Britain 
and  Ireland. 

Professor  Nobbe  regards  the  great  Justus  von  Liebig  as 
the  man  from  whose  writings  those  chemists,  who  in- 
augurated experimental  research  in  agriculture,  drew  their 


-.,. 


THE  JOURNAL  OF  THE  SOCIETY  OP  OHEMiOAL  IKBUSTEY.    iMarchso.w 


inspiration.  Amongst  those  Adolf  St6ckhar.lt,  Professor 
.  Iiemistr]  in  the  Academy  at  Tbaiand, 
rhape  be  regarded  as  the  real  fatherof  the  new 
movement,  tor  m  Leipzig  m  the  year  l*5i'  it  was  resolved, 
.it  uis  suggestion,  to  found  a  Chemical  Research  Station. 
lu  lue  deed  of  association  of  this  first  Agricultural  Research 
Station  (Mdokern,  near  Lcipug;  its  put  declared 

to  be  -  to  contribute  to  the  enlargement  of  the  knowledge 
of  the  practice  of  agriculture  aud  the  industries  connected 
therewith,  bj  menus  of  scientific  investigations  carried  out 
in  the  most  intimate  connection  with  practical  experiments, 
aud  to  publish  everything  fouud,  iu  tms  way,  to  be  useful 
and  advantageous."  , 

In  1851  tins  statiou  at  Moekern  was  founded,  and  it 
comprised,  even  at  first,  a  practical  agricultural  Ejection 
uuder  Gutiuspektor  Bahr,  as  well  as  a  scientific  section 
under  the  chemist,  Dr.  Kmil  Wolff.  It  was  quickly 
followed  iu  1853  by  the  foundation  ot  a  similar  station  at 
itz;  in  1855,  by  one  at  Grosskiuehlen  (Prussia); 
1S5G,  Dannie  and  St.'  Nicholas,  both  in  Prussia;  1857, 
Munich  and  three  other  .stations  ;  and  so  on,  until  at  the 
present  time  there  are  some  sixty-nine  more  or  less 
uighly  organised  agricultural  research  stations  in  the 
lie'ruiau  Empire.  With  the  iucrease  m  the  number  of 
stations  their  iuterual  organisation  lias  become  more  and 
more  complete,  Erom  that  humble  begiuning  at  Moekern 
in  1851,  with  its  two  sections,  we  proceed  upwards  with  the 
passing  years  until  iu  1900  we  find  such  stations  as  that 
in  Berlin  with  six  sectious,  besides  various  culture  stations; 
aud  that  iu  Halle,  under  Maercker,  with  its  seven  divisions 
and  us  great  experimental  farm  at  JUiuchstadt.  liesides 
the  many-sided  scientific  investigations  mto  all  the 
problems  "  of  modern  agriculture  and  the  industries 
dependent  upou  aud  connected  with  it,  the  research  statious 
of  Germany,  like  those  in  America,  have  doue  valuable 
work  iu  the* establishment  of  standard  methods  of  analysis 
lor  the  control  of  manures,  food-stuffs,  seeds,  tood 
preparations  and  sucli  beverages  as  wines,  beers,  &c.  The 
great  services  rendered  by  the  experimental  stations  of 
America  aud  Germany  iu  the  matter  of  standard  methods 
of  analysis  were  fully  described  by  Mr.  Heudriek,  of  the 
University  of  Aberdeen,  iu  a  paper  on  "  The  Development 
of  Official  Methods  of  Agricultural  Analysis "  which  was 
read  before  this  section  iu  April  of  1898  (this  Journal, 
vol.  XV11.,  p.  526;.  In  the  discussion  winch  followed 
upou  this  most  interesting  paper,  1  pointed  out  that  chaos 
reigned  in  the  matter  ot  brewing,  as  well  as  iu  that  of 
agricultural  analysis  in  this  country,  and  1  suggested  that 
the  Society  of  Chemical  Industry  was  a  suitable  body  to 
take  in  baud  the  subject  of  official  methods  of  analysis.  A 
small  committee  of  members  of  this  section  was  appointed 
but,  1  fear,  the  results  of  their  labours  have  been 
disappointing.  UntU  we  have  efficiently  staffed  and  well- 
eu,i  ch   stations    there   is   little    hope   of    any 

progress  in  this  direction,  for  the  commercial  chemist  will 
not  spare  the  time  to  do  the  necessary  aud  very  tedious  test 
analyses.  "  High"  aud  "low  "  chemists  will  continue  to  fatten 
upou  the  ignorance  aud  cupidity  of  consumer  and  supplier 
until  they  are  scotched  by  endowed  research.  Altuough 
many  of  the  stations  are  uow  subsidised  to  some  exteut  by 
the  German  Imperial  and  local  authorities,  it  may  be  as 
well  to  point  out,  as  part  of  this  object-lesson,  that  they 
are  the  outcome  of  private  enterprise  and  that  their  great 
success  ha-  been  due  to  that  devotion  to  the  interests  ot 
the  Fatherland  and  of  the  industry  as  a  whole  which  has 
ii,  up  to  the  present,  so  characteristic  of  the  Gerniau, 
aud  which  contrasts  SO  favourably  with  the  selfish  greed 
ami  cynical  individualism  so  often  seen  in  Great  Britain. 
Our  manufacturers  have  still  too  much  of  the  spirit  of 
Harry  o'  the  YVyud,  "  who  fought  for  his  own  baud." 

At  the  end  of  the  report  to  which  I  have  referred,  there  is 
an  interesting  table  giving  the  amount  and  particulars  of  the 
annual  incomes  of  the  ti'J  German  Agricultural  Research 
Stations,  rioni  this  we  tind  that  the  total  income  of  the 
stations  amounts  to  2,244,630  marks.  Of  this,  GUI, 500 
marks  (26'7S  per  cent.;  come  Irom  the  Suite,  5s,(iGO  marks 
(2'6l  per  cent.)  from  the  provincial  governments,  91  l,USO 
marks  l_4  >■  7-  per  cent.;  from  agricultural  aud  other 
•  lies,  654,890  marks  ^JO-  Ij.  percent.;  from  control  and 


Other  analyses,  and  I5.5U0  marks  (0-7  per  cent.;  from,, 
sources;  so  that  less  than  one-third  of  the  whole  ini 
supplied  by  Imperial  and  local  authorities. 

It  would  be  interesting    to  discover  how  much  is  - 
a  similar  way  iu  Great  Britain  and    Ireland  with  tbeir  I 
agricultural   interests    and  the    euoruious   allied  iudusi 
In  making  ibis  comparison,  no  regard  should  lie  paid  ti 
money    spent   individually    by    tarmers  or   others  for 
analysis  of  raw  materials,  manures,  or  tiuished  pro.; 
that  does  little  or  uo  good  to  the  industry  as  a  whole.    I  y 
combined  efforts  for  tue  advancement  ot  the  whole 
by   -well-endowed,    well-organised,  thoroughly    BCieoi 
search  along  with  scientitically-contiolled  practical  ex  i. 
meuts  on  a  workiug  scale,  cau   be  taken  into  accouu   1 
cannot  myself  speaK  with  any  authority  on  the  subjei  i| 
agricultural  research   in  this  country,  but   1  do  not  n>: 
am  wrong  in  saying  that  its  endowment  is  grossly  made    . 
aud   utterly   out   of   proportion    to   the  immense  inte 
involved,     in  the  case  of  the  closely  allied  brewing  iu.ii. 
i  can  say  that  in  the  course  of  a  hundred  years  ot  ima 
wealth,  the  magmheeut  sum  ot  25,uoO/.  represents  all  it 
it  has  done  for  the  efficient  training  of  those  who  bai 
materially  aided  the  proprietors  of  the  breweries  to  a&'-e 
their  wealth.     In  the  eudowiueut  of  research  lab 
for  the  benefit  of  the  whole  industry,  not  one  singl 
has,   to  iny  knowledge,  been  spent.     As  results, 
badly  trained  brewers,  quackery  abounding,  quack  nosi  it 
advertised  in  the  brewing  papers,  aud  the  uiostobjei 
pseudo-science  rampant,      i'ne  spirit  industry  has,  as  I   a 
i  am  aware,  done  nothing  whatever  iu  any  public  w. 
further  scieuntic  research. 

1  now   come   to   the  last  section  of  my  very  ina 
description   of  a   part  of   eudowed   techuical    res> 
Germany,  and  iu  n  i  propose  to  briefly  describe  the   1 
"  lnstitut  fur  Garuugsgewerbe  uud  Siiirkelabrikat 
of  the  most  perfect  and  comprehensive  of  station 
Empire. 

The  institute  forms   a   part  of   the   ltoyal   Agl 
High  School  of  Berlin,  aud  the  buildings  aud  ground    I 
which  they  stand  are  the  property  ot  the  itoyul  Agl . 
Department.      The  entire  management  of  tue  attau 
institute   is,  however,  given  over  to   the  various  - 
represented  in   the  institute,  of  which   the  following   » 
list: — 

The  Society  of  Spirit  Manufacturers  iu  Germany. 
The   Society  "Experimental   aud    leaching  Statio  o' 
Brewing  iu  Berlin." 

The  Society  for  those  interested  in  Starch. 
The  Society  of  Corn-Spirit  and  Pressed   Veast 
factureis. 

The  Association  of  Vinegar  Manufacturers. 
The   total   yearly   income  of   the   institute  amoui   I 
850,000  marks;    the   value   of    the   buildings    is   1,5 
marks,  aud  the  estimated  value  of  the  land  belong!  k 
the  iustitute  is  2,UU0,0U0  marks.     The  uumber  of 
of  the  various  societies   aniouuts  to,  roughly,  9,U 
they  belong  to  every  part  of  Germany,  the  majority    1 
Prussians. 

The  advancement  of   the   several   industries 
after    by    scientific   investigations,    practical    exp. 
by  publication   of   results,  and    by    teaching,      for  ■ 
purposes    there    are    laboratories    and    accoiuuiodaui  II 
teaching,  a  practical  experimental  station  for  each   (' 
industries    represented,    aud    experimental    fields    » 
vegetation   house.      In    the    iustitute   there  are  for  • 
scientific  officials,  representing  the  following  brauei 
Chemistry  aud  physics,  botauy  aud  bacteriology,  ti 
of    the    industries,   uatioual  eeouomy   aud    statistics, 
ueering  aud  agriculture.     Altogether  there  are  flap 
employed  iu  the  institute. 

f  he  institute  buildings  are  shown  in  the  two  illosti 
To  the  left  ot  Eig.  1  we  see  the  experimental  brewer  ' 
its  two  kilus  formiug  an  ornamental  froutage.     At  tli   ' 
are    the  experimental  stations  for   the  spirit, 
vinegar  industries  (.sbown  on  the  right-hand  side  ot  1 
whilst  the  laboratory  aud  teaching  accoiuuiodatiou     '• 
vided   iu  the   main   buildiug  shown    iu  the  loregro1 ' 
Eig.  1  ami   tiie   left-hand  side  of  Eig.  -'.     Surrouudi   I 
institute    buildings   are   spacious   recreation  ground  '■> 
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aMion,  nod  experimental   lieMs,   with  tho   vegetation 
we  and  the  grain  store. 

Vi   tin-   bead  of  the  institute  stands  Dr.  M.  Delbrilck, 
ilst  associated  with  him  in  the  scientific  work  of  the  Bta 
men  Bnah  us  l>r.  Windisoh,  Dr,  Lindner,  Dr.  Strove, 
li.inv.  and   Engineer  Goslich.      For    nearly    twenty 

Fig.  1. 


closing  this  brief  and  very  sketchy  account  of 
ileal  research  in  some  branches  of  German  industry, 
JOld  like  to  make  my  position  perfectly  clear.  The 
title  of  this  paper  is,  "  An  Object-Lesson."  I  do  not 
me  moment  wish  to  set  up  the  German  system  as  a 
>rn  to  be  followed  slavishly  in  this  country.  The 
itions  here  are  different  and  would  probably  require 
r  treatment,  but  what  I  do  wish  to  emphasise  is  the 
ral  recognition  in  Germany  of  the  principle,  that  what 
ih.  for  the  industry  as  a  whole  must,  in  the  long  run, 
ie  best  for  the  individual  members  of  that   industry. 


s  the  late  Dr.  llayduck,  so  well  known  for  his  re- 
ches  in  every  branch  of  the  fermentation  industries, 
an  active  member  of  the  staff  of  the  institute. 
would  take  too  long  to  go  into  a  detailed  account  of 
equipment  of  the  institute  and  the  work  carried  on 
B,  but  1  may  mention  that  iu  1899,  3,315  samples 
•  analysed  in  the  laboratories,  and  405  persons  took 
mtage  of  tho  educational  facilities  provided  by  the 
tute.  Pure  cultures  of  yeasts  are  supplied  on  a 
tnercial  scale  to  breweries  and  distilleries  and  annual 
bitions  of  barleys,  hops,  and  machinery  are  held  in  the 
ute  buildiugs.  The  following  journals  are  issued  by 
institute  : — 

Zeitsohrift  fur  S|>iritusindustrie." — Circulation,  5,800. 
Wocheusehrift  ffil  Brauerei." — Circulation,  3,200. 
Deutsche  Essigindustrie." — Circulation,  900. 
Blatter   fur   Gersten-,    Hopfen-     und    liartoffelbau." — 

Circulation,  10,000. 
1st    important    books    on     subjects      related    to    the 
jtries  have  been   published  by  many  members   of  the 

uipmeut  of  the  institute  includes  a  very  complete 
ry  supplied  with  all  the  current  technical  literature. 

Fig.  2. 


Not  the  desire  to  crush. the  weaker  members,  but  the  di  ir< 
to  benefit  the  whole,  should  be  the  aim  alike  of  the  true 
citizen  and  of  even  member  of  an  industry. 

In  lew  eities  is  industrial  selfishness  so  apparent  as  in 
Glasgow,  and  it  almost  seems  hopeless  to  talk  of  the  endow- 
ment of  research  where  sueli  meagre  provision  has  been 
made  by  an  enormously  wealthy  industrial  community  for 
technical  scientific  education.  The  buildings  iu  which  the 
Mother  of  technical  colleges  is  housed  would  be  a  disgrace 
to  many  a  German  town  possessing  but  a  tithe  of  the  wealth 
of  Glasgow.  They  are  a  testimony  to  the  Suicidal  meanness 
of  men  who,  iu  vulgar  ostentation,  squander  much  of  that 
wealth  which  ought  to  be  employed  in  rendering  the  posi- 
tion of  the  industries  to  which  they  belong  secure  against 
attacks  from  outside.  Science  is  the  true  beacon  of  all 
industry ;  without  its  guiding  light  we  are  left  with  only 
the  flickering  will-o'-the-wisp  of  an  ignorant  empiricism  to 
lead  us,  as  often  as  not,  astray.  To  ensure  the  best 
scientific  work,  ample  endowment  is  necessary,  so  that  the 
workers  may  be  removed  from  the  tainting  influence  of 
commercialism. 

THE   VALUATION   OF   BARLEYS   FOB  BREWING 
AND    DISTILLING. 

BY    WILLIAM   FREW,    PH.D. 

The  laboratory  tests  for  the  valuation  of  barleys  to  tie  used 
iu  brewing  or  distilling  are,  for  the  most  part,  almost  as 
unsatisfactory  as  those  used  by  the  average  brewer  or 
distiller  who  judges  the  barleys  simply  by  their  outward 
appearance  and  certain  other  empirical  tests  equally  un- 
reliable lor  anything  but  the  roughest  approximation  to 
the  real  value.  In  barley,  as  in  many  otlier  things,  the 
appearance  is  often  very  deceitful,  and  the  large  line- 
looking  grain  is  by  no  means  invariably  the  best.  In  the 
laboratory  one  estimates  the  amount  of  moisture ;  the  total 
nitrogen;  the  1, 000-corn  weight  ;  the  bushel  or  hectolitre 
weight ;  the  relative  steeliness ;  the  apparent  starch ;  the 
corn-size ;  the  amount  and  kind  of  impurities  and  half- 
corns;  and  last,  but  not  least,  the  germmative  power  of 
the  barley.  All  these  estimations  give  us  a  considerable 
amount  oi  information,  but  they  do  not  suffice  to  accurately 
foretell  the  quality  of  the  resulting  malt  or  the  behaviour 
of  the  barley  during  the  malting  process.  How  much  less 
can  the  ordinary  "  practical  man's "  tests,  as  applied  to 
barley  bought  in  the  open  market,  be  relied  upon  ? 
This  is  recognised  to  a  certain  extent  and,  in  the  case 
of  barleys  from  new  districts,  small  trial  maltings  of  (.say) 
fifty  quarters  are  made.  These  certainly  give  much  more 
information,  but  any  one  who  is  familiar  with  the  utterly 
unscientific  irame  of  mind  of  the  ordinary  brewer  or 
maltster  would  hesitate  before  venturing  to  compare  the 
results  of  two  such  makings.  It  is  only  possible  to  compare 
such  results  when  one  is  certain  that  the  conditions  have 
been  exactly  the  same  in  all  the  experiments,  and  I  do 
not  exaggerate  when  I  say  that  that  is  practically  impossible 
of  attainment  in  most  ot  the  maltings  in  this  or  any  other 
country. 

The  germination  test  for  barley  is  very  frequently  applied 
by  the  practical  man,  and  it  is,  without  doubt,  most  valuable. 
In  its  roughest  form  it  consists  in  taking  100  corns  of 
barley  and  placing  them  upon  a  moist  substratuinfor  about 
three  days,  at  the  end  of  which  time  the  number  of 
germinated  corns  is  counted.  Certain  serious  objections, 
however,  may  be  raised  to  the  process  as  it  is  so  often 
carried  out.  In  the  first  place,  only  a  small  number  of 
corns  are  used,  and,  as  one's  personal  equation  is  so  very 
strong,  those  are  unconsciously  selected ;  and,  in  the  second 
place,  only  the  germinative  energy  is  measured  at  the  end 
of  the  three  days'  germination  period.  To  render  this  test 
more  genuinely  useful,  not  less  than  300 — 500  corns  should 
be  taken  and  should  be  counted  out  by  an  automatic  counter 
or  approximately  measured  out  without  counting ;  these 
should  then  be  steeped  for  six  hours  in  water,  and  laid 
between  folds  of  moist  filter  paper  on  the  shelves  of  an 
Aubry  germinating  box.  After  three  days  have  elapsed, 
the  germinated  corns  should  be  counted  and  the  percentage 
expressed  as  " germinative  energy" ;  ou  each  succeeding 
day  up  to  the  tenth  the  germinated  corns  are  counted  and 
the  total  is  expressed  as  "  germinative  capacity."     Applied 
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in    this    xav    t!  M  some    information    as  to    the 

regularity,  as  well  as   to  the   amount,  of  germinati. mi,  hut, 
cons  amount  of  time  takeu  op  by  the  test,  the 

results  are  meagre. 

For  the  past  ten  months  I  have  been  rsingin  my  ordinary 
practiee  a  method  recommended  by  Schifferer,  of  Kiel,  and 
Luff,  of  Weibaustephan,  for  determining  the  malting  value 
of  barlev,  which  gives  all  the  information  supplied  by  the 
te-t  just  described,  together  with  other  information  which 
cannot  be  obtained  bv  anv  other  process, 

;?"30O— 500  corns,  one    takes    at    least 

1  kilogram  of  the  barley  in  question,  which  is  accurately 

Jied  out,  and  poured  slowly  from  some  little  height  into 

-selfnll  of  the  water  in  use  for  steeping  purpo-c-.  After 
it  has  been  thoroughly  mixed  with  the  water  bj  stirring, 
the  floating  corns  and  "straws  are  skimmed  off  and  set 
to  drv  in  the  air,  after  which  they  are  weighed.  The  rest 
of  the  barley  is  then  placed  in  a  cylinder  of  (brass)  wire 
game  of  suitable  size,  which  is  hung  in  a  vessel  of  (steep- 
ins)  water.  Along  with  the  larger  cylinder  there  is  also 
immersed  in  the  same  water,  a  smaller  similar  cylinder 
into  which  are  weighed  100  grnis.  of  the  barley  (see  Fig.  1). 
The  steeping  water  is  changed  once  or  twice  daily,  when 
the  barlev  is  thoroughly  washed  with  fresh  water,  and  the 

.  ins  "is  continued  until  (iu  my  case)    the  100  grms.  of 

barley  in  the  small  steep  have  absorbed  50 — 55  grms.  of  water. 

In  mv  experiments  I  have  found  that  the  time  required  for 

this  with  the  particular  water  used  for  steeping  purposes  at 

Fig.  1. 


off  with  about  4  per  cent,  of  moisture  (determined  by  dn 
for  4  hours  at  104° — 105°  C),  and  have  a  flavour  sinii 
to  that  of  a  very  pale  malt  The  ventilation  in  this  kiln 
so  good  that  tha  finished  malts  are  quite  as  free  u  th 
dried  for  96  hours  on  the  brewery  kilns.  The  kiln  whie 
use  is  made  of  sheet  iron, and  is  of  cylindrical  shape.  Iu 
Fig.  2. 


Wellpark  (T  =  55'  F.),  is  from  48—56  hours.  In  practice 
the  necessary  time  is  from  60—  75  hours,  the  difference 
being  due  to' the  fact  that  in  the  small  steep  the  barley  is 
freelv  suspended  in  the  water,  so  that  the  water,  as  it 
becomes  cLarged  with  soluble  matter  from  the  barley,  falls 
to  the  bottom  of  the  vessel  and  fresh  water  takes  its  place, 
and  also,  to  the  fact  that  in  the  small  steep  there  is  con- 
tinual aeration  of  the  barley.  After  steeping  is  finished  the 
barley  is  placed  in  wooden  boxes  (for  1  kilo,  of  barley, 
6j  ins.  square  x  6  ins.  high),  which  have  been  rendered 
waterproof  bv  being  dipped  in  melted  paraffin  wax,  and  are 
provided  with  perforated  zinc  bottoms  and  wooden  lids 
through  which  the  thermometers  are  inserted.  These  boxes 
are  placed  on  massive  6labs  of  concrete  or  paving  stone 
(Fig.  2),  in  a  room  with  a  fairly  even  temperature  of  about 
55°  F.  Tbe  eerminating  barley  is  turned  out  of  the  boxes 
and  replaced  slowly  by  hand  in  the  morning  and  evening  of 
each  day,  at  which  times  the  temperatures  of  the  barley  and 
of  the  room  should  be  noted.  In  my  experiments  I  allow 
a  germinating  period  of  nine  days,  at  the  end  of  which  the 
rned  ont  in  a  thin  layer  on  a  board,  where  it 
lies  for  24  hours  to  wither.  After  this  period  of  withering 
it  is  placed  in  a  small  experimetal  kiln,  heated  bj  gas,  and 
is  dried  in  eight  hours  up  to  a  final  temperature  (maintained 
during  the  last  two  hours)  of  190°  F.  With  my  own 
experimental  kiln,  of  which  I  give  an  illustration  and 
sectional  drawing  (see  Figs.  3  and  4),  the  malts  are  taken 


sectional  drawing,  A  is  the  heating  chamber  contiwij  j 
number  of   luminous  flame  burners ;  it  is   provided  w  i 
door  (shown  open  in  Fig.  3),  and  is  entirely  separate  c 
a  division  of  sheet  iron  from  the  air-chamber  B,  w! 
for  the  better  distribution  of  the  heat,  a  perforated 
iron  placed  some  3  ins.  from  the  bottom.     The  air-chsi  r 
is  also  provided  with  a  door,  so  that  the  rootlets  » 
detached  from  the  malt  in  the  course  of  turning  ms  « 
collected  and  weighed.     C  is  a  removable  sieve  (sho>  c 
the  left-hand  side  of  Fig.  3)  of  brass  wire  gauze,  upon  v  t> 
the  malt  is   placed,  and  the  whole  kiln  is  covered  bi  < 
hood  D  with  its  funnel.     This  hood   is  provided 
opening  for  the  thermometer,  and  it  can  easily  be 
for  the   purpose  of   turning  the   malt  during  tin 
process.     The  kiln  from  the  base  to  the  top  of  t! 
stands  about  3  ft.  high,  and  its  internal  diameter 
14  ins.    By  means  of  a  graduated  brass  dial  upon  th  i 
Fig.  3. 


.«.hS0.iMi.]      THE  JOURNAL   OF   THE   SOCIETY   OF   OHEMIOAL   INDUSTRY. 


223 


Kg.  4. 


supply,  it  is  an  easy  matter  to  obtain  an  exact 
i  .if  the  standard  kilning  temperatures  adopted   bj  the 

iter. 

i  >ral  from  the  kiln,  and  whilst  the   malt   is  still 
n.  a  small  sample  with  rootlets  is  taken  for  the  detcr- 
listure  ;  after  which,   the  bulk  of    the  malt   is 
anted  from  the  rootlets,  and  both 
are  weighed.     We  have  now  data  for 
determining:  1.     The  percentage  of 
light  soma  and  straw  in   the  original 
barley.     2.  The  rate  of  absorption  of 
water  during  steeping.     S.  The  beha- 
viour of  the  barley  daring  germina- 
tion.   4.  The  total  loss  from  steeping, 
/  i/>N_  respiration,  and  from   the  growth  of 

>*  rootlets.  The  malt  is  allowed  to  lie 
exposed  to  the  atmosphere  in  a  thin 
layer  for  24  hours,  during  which  time 
it  takes  up  an  addition  1  • .")  per  cent. 
of  moisture;  it  is  then  ready  for 
analysis,  which,  in  my  case,  is  always 
carried  out  on  very  tine  and  fairly 
coarse  grists,  according  to  the  re- 
vised Vienna  Congress  methods. 

I    find,  as   the  result    of  nearly  a 
year's  experience,   that  this    method 
gives    results,   so    far  as  behaviour 
during  germination,  modification,  ex- 
tract,  soluble   nitrogen,  and  soluble 
phates  are  concerned,  strictly  comparable  with  those 
Bed  in  practice.     It   is  possible  to   predict  from   the 
e   behaviour   of  the   barley   during   the  experimental 
ng,  what  its  tendencies  on  the  large  scale  will  be.     Ky 
ing   out   such   small   makings,   one    has   a    constant 


itrol  upon  the  malster,  and  one  is  often  able  to  introduce 

suitable  [ideations  in  the  malting  pr ss,  and  so  obtain 

from  the  very  beginning,  better  results  on  the  large  scale. 
When  sich  experiments  have  to  be  made  on  the  large 
scale,  the  first  hundred  quarters  of  malt  are  usually  much 
inferior  to  those  coming  after  them.  It  is  also  practically 
impossible  to  make  comparative  experiments  on  the  large 
scale,  as  the  ordinary  maltster  is  a  thoroughly  unscientific 
person  with  a  profound  contempt  for  regularity  in  working, 
liv  carrying  out.  as  I  have  done  during  the  past  year,  small 
inaltings  of  various  barleys  under  similar  conditions,  it  is 
possible  to  obtain  a  fair  idea  of  the  advantages  and  dis- 
advantages of  the  many  barleys  now  offered  to  the  brewer. 
Comparative  experiments  on  the  influence  of  variations  in 
the  malting  process  may  be  carried  out  with  an  exactitude 
impossible  of  attainment  when  working  on  the  large  scale. 

To  the  distiller,  this  method,  with  necessary  modifications, 
should  prove  equally  useful  as  by  combining  it  with  an 
actual  fermentation  and  distillation  on  the  small  scale,  he 
might  obtain  much  valuable  information  as  to  the  alcohol- 
yielding  properties  of  the  barleys  submitted  to  and  used  by 
him  for  malting.  I  have  given  no  minute  details  of  the 
process,  such  as  the  temperatures  from  hour  to  hour  on  the 
small  kiln,  as  it  will  be  necessary  for  each  one  to  find  out 
those  best  suited  to  his  own  kiln  and  to  the  conditions  under 
which  the  process  is  carried  out  on  the  large  scale.  After 
those  details  have  been  satisfactorily  arranged,  however, 
they  must  be  strictly  adhered  to  in  all  future  experiments 
if  uniformity  of  results  be  desired. 

I  give  a  few  comparative  results  showing  how  deceptive 
appearance  and  weight  of  barley  may  be,  and  also  how  the 
quality  of  a  certain  class  of  barley  for  malting  purposes 
may  be  affected  by  the  proportion  of  total  nitrogen 
contained  in  it. 


'•isture PerCent. 

rounds  (Nx6'25)* 

ushel  weight Lb. 

ttract  fcoarse  irrist  i ' PerCent. 

(tract  (coarse i  -i-  Extract  (fine)t=  100    „ 


A,. 

A,. 

A,. 

B. 

C. 

D. 

E. 

12-7 
12-63 

57  "J 

14-8 
11-68 
54  7 

13- 40 
W76 
547 

9-18 

609 

11-18 
11-21 
56-3 

13-56 
9-65 
535 

15-24 
10-32 
55.9 

717 

97-a 

730 
8-2 

1 
97-0 

72-0 
98-9 

70-03 
98-1 

76-4 

98-0 

7s"i 
99-3 

ote.—  A  i.  Aj,  A„  llin-e  different  lots  of  one  European  barley. 

B  andC— Husky  foreign  barleys.    B,  laree  ftne-lookmn  grain,  larger  than  D. 
D  and  B. — Mid- European  barleys,  Hungarian  type. 
I  100  parts  of  dry  matter. 

-  I  he  relation  between  the  extract  obtained  from  coarse  and  fine  prists  respectively,  and  is  useful  in  determining 
.r  the  starch  of  the  malt  has  been  rendered  accessible  to  the  brewer  in  his  mashing  process  with  coarse  grist. 


elusion,  I  would  only  add  that  in  my  own  case,  so 
be  yields  of  extract  are  concerned,  my  laboratory 
.1  those  made  on  the   large  scale  agree  to  within 

tit.     This   difference  is  due   to   the  long    kilning 

common  use  in  this  country  whereby  much  matter 

i  cold  water  is  formed.  The  actual  amount  of 
products   rendered   soluble   by   diastatic  action    in 

has  in  all  cases  corresponded  within  a  few  tenths 

oent 

to  supplement  this  paper  by  a  short  note  on  the 
m  ilt  from  barley,  and  on  some  points  in  the  malting 


©orksbtrt  ^return. 

.Heeling  held  at  Yorkshire  College,  on  Monday, 
January  28th,  1901. 


MB.    O.    WARD    I>-    THE    CHAIR. 


HE  SOLUBILITY  OF  LIME  IX  WATER  AT 
DIFFERENT  TEMPERATURES. 

BY   A.    GUTHRIE. 

•rliest  quantitative  experiments  on  the  solubility  of 
•eeui  to  have  been   made  by  Dalton  (Xtw  >_v-tem  of 


Chemical  Philosophy,  1808).     His  results,  when  calculated 

to  modern  figures,  are  : — 

100  c.c.  of  saturated  lime  water  contain — 

At  15-6°  C 0-129  grm.  of  CaO. 

At54'4°C 0-103      ., 

At  1003  C 0-079       „ 

Phillips   (Annalcs   de  Chimie  et  Physique,  c.  xvi,  p.  213, 
1821)  followed  shortly  afterwards  :  — 
100  c.c  of  saturated  lime  water  contain — 

At  15-6°  C 0120  grm.  of  CaO. 

At  100°  C 00795     . 

In  1878  Lamy  (Annales  de  Chimie  et  de  Physique)  is 
responsible  for  numerous  tables  on  the  solubility  of  different 
forms  of  CaO  at  different  temperatures,  and  also  from 
different  sources.  The  following  table  by  Lamy  shows  the 
solubility  of  a  good  marble  lime : — 

100  c.c.  of  water  at  0"  C.  will  dissolve  0'1430  grm.  of  CaO. 


io°  c. 

n 

01384 

15°  C. 

„ 

0-134S 

30°  C. 

„ 

0-1195 

45"  C. 

,, 

01033 

60°  C. 

„ 

9-0885 

100°  C. 

„ 

0-0584 

Maben  (.Pharmaceutical   Journal  and  Transactions  f3l, 
14,  505)  :- 

100  c.c.  of  water  at  0°  C.  will  dissolve  0-1318  grm.  of  CaO. 
5°  „  0-1S09 


will  .I  -- 

.. 

.. 

0-1403 

O'll.K) 

0*U«0 

.. 

.. 

.. 

.. 

. 

.. 

0-0380 

0*0828 

. 

.. 

0*0763 

.. 

.. 

• 

. 

.. 

O-OGSS 

,. 

0*0606 

„ 

,. 

.. 

From  the  preceding  figures  it  will  be  Been  that  the 
solubilities  given  by  Maben  are  slightly  different  from  those 
of  Lamy ;  while  Dalton  and  Phillips'  figures  differ  very 
considerably  from  these  two,  especially  at  100"  C.  Owing 
to  the  difference  between  these  former  investigators,  it  was 
thought  necessary  hi  carry  out  some  further  determinations. 

An  apparatus   was  arranged  so  that  the  filtration  took 

plaee  under  the  surface  of  the  liquid  ;  a  milk  of  lime,  which 

ginally  a  well-burnt  marble  lime  from  which  a  large 

quantity  of  lime  water  hail  been  withdrawn,  was  put  into  the 

apparatus,  and  the  temperature  of  the  whole  reduced  to  3   C. 

and  kept  there  foi  about  three  hours,  the  lime  water   being 

:itintially  in  motion.    The  temperature  was  now  raised 

.  and  70  e.c.  of  the  liquid  were  filtered  and  neglected  ; 

other  :S0  c  e.  were  now  withdrawn,  and   25  B.C.  of    this  were 

titrated  with  N/10   IK'l.     The   temperature   was  now  raised 

to  10    C,  and    this   process    repeated  at   intervals  of   5"  C, 

from   5°  to  40°,    and    then  each    lciJ  up    to    100°  ('.     The 

results  are  tabulated  below.  t 

100  cc.  of  saturated  lime  water  at  5°  C.  contain  0"lS50f-rm.  of  CaO. 


V     SO'     10' 
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100  c.c.  of  water,  the  author's  numbers   indicated  mi 
of  lime  per   loo  c.c.  of  solutiou.     lie  also  suggest 
unless    a    considerable  time  elapsed    after  each    p , 
temperature  was   obtained    there  would   be  the  p 
of  supexsaturation. 

Mr.  FuRLEY    suggested   that    it    would  be    desirable 
make  a  similar   series  of  observations,  Martin.'  at   I 
temperature   and   proceeding  towards    zero.     In   tin-  » 
Bupersaturation  would  be  eliminated. 


ANALYSIS   OF   A  LLME  FOB   TANNEliS' 
PURPOSES. 

nV    C.    W.    FLOWER,    B.SC. 

I'm:  following  is  the  analysis  of  a  sample  of  lime  used 
tanners'  purposes.     It    showed  very  bad  slaking  proper! 
and  seemed   to   be  poor   in   available   lime.     The 
after  careful    grinding,  was  sifted  through    muslin. 
Hue  material  amounted  to  about  68  per  cent,  of  the 

The  available   lime  was  determined,  and  fouud  to  b. 
follows: — Eiue  material, 41  -02  per  cent.;  coarse   D 
9-76  per  cent.     A  good  specimen  would  possess  aboo 
cent,  of  available  lime. 

The  insoluble  residue,  including  silica,  amounted  to  II 
per   cent,  for  the  tine  lime   and  29-97    per  cent,  for 
coarse.     Calculated   on   ihe   whole,  the  result  is  17*70 
cent.      This   is   a   comparatively  large   amount.     Silic 
often  cause  difficulties  in  the  burning  of  the  limestone. 
The  ferric  oxide   found  was  5*57   per  cent,  for  tin 
material  and  8-26  per  cent,  for  the  coarse.     Calculi 
the  whole,  the  result  is  6 '42  per  cent. 

The   total   calcium  in  each  portion   of  the  lime  wa  i 
follows  : — Eiue  lime,  65*3  per  cent,  j  coarse  varietj 
per  cent.     Reckoned  on  the   whole,  the  result  obtain.  • 
59  "20  per  cent. 

2-25  per  cent,  of  magnesium  oxide  was  found  in 
material  and  1*74  per  cent,  in  the  coarse.  Calco 
the  whole,  this  amounts  to  2'UU  per  cent,  of  MgO.  i 
presence  of  magnesium  in  large  quantities  pp 
proper  slaking  of  the  lime,  but  since  it  is  here  in  • 
quantity  it  does  not  seem  likely  that  the  bad  qualil 
lime  is  due  to  this  element. 

The  quantities  of  carbon  dioxide  fouud  were  5  01  ft 
cent,  in  the  tine  portion  and  8-90   per  cent,  in  the 
portion,  or,  calculated  as  carbonate  of  calcium,  I . 
cent,  and  20-22  per  cent.     Calculated  on  the  wbi 
result  lound  is  14-21  per  cent,  of  OaC03. 

The  sulphate  present,  was  found  to  be  equivalent  to  II 
per  cent,  of  CaS04  in  the  fine  portion  and  4  14  pel 
OaS04  in  the  stony  portion.  Taken  together  and  I 
on  the  whole,  3-ol  per  cent,  of  CaS(J4  was  foul 
chloride  in  the  two  portions  gave  0'3j  per  cent,  ol 
the  fine  portion  and  0  34  percent,  ot  CaClj  in  i1 
portion.  Reckoned  on  the  total  sample,  0'3-s 
CaClj  was  present.  Organic  matter  was  detenu 
found  to  be  08  per  cent. 

Thus,  from  the  tanners'  point  of  view,  the  h 
many    ways.     More   than    one-third   insoluble,   »l 
available  lime  only  amounts  to  31-02  per  cent.,  it  con 
appreciable  quantity  of  iron,  which  might  lodge  m 
in  the   pores  of  the   skin,  and  become   dissolved  11  • 
processes,  giving  a  dark-coloured  leather. 

The  lime  is  also  uuderburut,  judging  from  the  am 
carbonate  it  contains. 

Result  of  Analysis. 

Per' 

SiOj  and  insoluble  matter B '"' 

Fe,0, 

CaO 

CaC03 "- 

CaSO. 

CaCl, 

Organic  matter 

Moisture  by  difference _J 

10TOI 


10° 

0-1342 

15° 

0-1320 

20°          , 

0- 1293 

25°          , 

0-1254 

;;nr 

0-1819 

0-1161 

40° 

0-1119 

60 

60° 

0*0879 

70° 

0  llTsl 

80° 

0*0740 

100° 

1 

It  will  be  seen  that  the  above  figures  agree  approximately 
with  those  of  Maben  and  Lamy.  This  is  best  shown  by  the 
accompanying  curves : — 


LAMY 

MABE 

V 

- 

\.*>-* 

f 

A 

r 

J***^ 

LAMY. 
11 

MABtn 
13     fc 


//I 


EH 


oe^> 


20'     10' 


0' 


Discussion. 

Dr.    McCiivk   pointed    out    thai    evidently    two  different 

-taudards    had   been   employed    in   the   serie-  of    numbers 

compared.       Whereas    Ihe     numbers    given    under    Lamy 

and     Maben    referred    to    grams    of    lime    dissolved    by 
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Goml  Specimen. 

Pen 

0 91-95 

HrO 1-30 

CO,  and  moisture 8-75 

Discussion. 

Ir.  Faiki.kv  remarked  tlr.it  it'  any  barium  salt  were 
■cut  in  the  lime  this  would,  ID  the  analysis,  have  been 
i  am  sulphate  along  with  the  silica,  lie  asked 
ilnble  residue  had  been  spectroscopically  examined 
barium. 
Ir.  Flower  :   It  was  not  so  examined. 

Meetinu  held  nt  the  Queen's  Hotel,  Leeds,  on 
Monday,  February  25th,  1901. 


Hit.    Q.    WARD    IN    THK    CtlAIR. 


li 


1'1H  METHOD  FOR  THK  DETERMINATION  OF 
PRUSSIAN  BLUE  IN  SPENT  OXIDK. 

.1.    H.    POPPLEWELL. 

:  methods  whieh  an1  mostly  in  use  at  present  are  those 
Drehschmidt,    Burschell,  and   Knnblatieh,    Burschell's 

!iod  being  a  mollification  of  Drehschmidt's. 

rehsohmidt's   method    (described  by   him   in    the   -1th 

ion   (German)  of  Mnspratt's  Chemie,  Vol.  V.,  p.  505) 

isentially  in  conversion  of  the  cyanogen  compounds 

mercuric  oyanide,  reduction   to   hydrocyanic  acid,  and 

r   cyanide,    using   excess  of    standard 

•r  nitrate,  and   titrating  hack  with  standard  ammonium 

liiH-y.miilc. 

i   Burschell's   modification   the  ferrocyanides  are   first 
acted  by  means  of  alkali  and   precipitated  by  an  iron 
and    tlie  Prussian  bine   thus   purified   is   estimated   by 
BTCUric  cyanide  process. 

Kinihlauch's   method    (this   Journal,  1889,  8,    732)   it 

-.uy  to  allow  the  o\ide   to    stand   in  a  solution  of 

tie  potash  for  15  or  lti  hour-,  whereby  the  ferrneyanogen 

pound-  soluble.     These  are  subsequently  pre- 

is  Prussian  blue,  redissolved  in  potash,  and  titrated 

i  standard  copper  sulphate. 

i  another  method,  devised  by  Dr.  A.  O.  Nauss  (this 
rna),  1900, 19,  9:11),  it  is  also  necessary  to  allow  the 
land  for  15  or  16  hours  in  alkali  so  as  to  bring 
ferrocyanides  into  solution, 
will  Ik?  noticed  that  the  above  methods  require  some 
iderable  time  to  perform,  and  this  is  sometimes  a  great 
dvantage  on  a  chemical  works,  where  rapidity  is  almost 
nportaut  as  accuracy. 

xperiments  have  been  made  with  a  view  to  finding  a 
ker  method  than  those  mentioned,  and  I  find  the 
•wing  (which  is  really  a  modification  of  Knublauch's) 
s  very  satisfactory  results,  in  addition  to  which  an 
i  can  be  completed  in  much  quicker  time,  an  hour 
a  half  sufficing. 

/•  Ihod. — Weigh    out    5    gnus,    of    the    finely-ground 

pie  on  a  watch  glass,  and  transfer  to  an  8-oz.  beaker  ; 

about  5C  c.c.  of  a  5  per  cent,  sodium  hydrate  solution 

io  boiling  point.     The  solution  must  be  kept  at 

temperature  for  about  five  minutes  to  ensure  complete 

-tiou  of  the  Prussian  blue.    The  sulphur  contained 

be  oxide  is  also  acted    upon,  forming  sodium  sulphide 

sodium  thiosuiphate.     Filter  the  solution  into  a  10-oz. 

ker  and  wash  the  residue  thoroughly.      Heat  the  filtrate 

E   point   and   add  ahout  50  c.c.  of  a   5   per  cent. 

ition  of  ferric  chloride  and   acidify   with  hjdrochloric 

I.     A  precipitate  of  Prussian  blue  and  sulphur  is  thrown 

t  this  remains  in  a  finely-divided  state,  giving  the 

ition  a  pale  blue  colour,  a  further  quantity"  of   ferric 

11  H-'  be  added   until  the  solution  is  of  a  dark  red 

ur.  which  is   due  to  sulphocyanide,  or,  in  cases   where 

e  or  no  sulphocyanide  is   present,  until  the   precipitate 

'russian  blue  and  sulphur  coagulates,  when  it  will  settle 


to  the  bottom,  leaving  a  clear  supernatant  liquor.  Filter 
and  wash  the  precipitate  and  transfer  the  filter  to  the 
10-oz.  beaker  prei  ion  ily  used  for  the  precipitation  and  add 
about  50  c.c.  of  a  5  per  cent,  solution  of  sodium  hydrate. 
Agitate  in  the  c,dd  for  10  minutes.  This  decomposes  the 
Prussian  blue,  thus:  — 

Fe4(FeC,N6),  +  12NaOH  =  3Na4FeC6N,  +  2Fe„(OH)6 
leaving  sodium  ferrocyanide  in  solution.  This  is  then 
filtered  and  the  precipitate  of  ferric  oxide  together  with 
sulphur,  which  is  left  behind,  is  thoroughly  washed  with 
colli  water  until  two  or  three  drops  of  the  washings  "ive  no 
blue  colouration  on  adding  to  a  dilute  solution  of  acid 
ferric  chloride.  The  filtrate  is  then  transferred  to  a  large 
porcelain  dish  (ahout  6  ins.  diameter),  acidified  with 
25  per  cent,  sulphuric  acid  and  titrated  in  lb,-  cold  by 
means  of  standard  copper  sulphate,  using  spots  of  a 
1  per  cent,  solution  of  ferric  chloride  as  an  indicator.  The 
titration  is  complete  when  a  drop  of  the  filtered  solution 
gives  no  blue  coloration  with  a  spot  of  ferric  chloride. 

Preparation  of  the  decinormat  Copper  Sulphate 
Solution^— 12-48  grins,  of  CuSO/iIU)  are  dissolved  in  one 
litre  of  distilled  water. 

1  c.c.  of  this  solution  should  =  0-010511  grin.  K.FeC  N  , 
3H„0.  8    "' 

1  c.c.  of  this  solution  should  =  0-0072  grin.  Prussian 
blue. 

The  solution  should  he  checked  by  titrating  a  known 
quantity  of  pure  reerystallised  potassium  ferrocyanide. 

The  following  are  comparisons  of  the  results  obtained  by 
the  three  methods,  given  as  Prussian  blue. 


Sample. 

By  the  above 
method. 

By  Knublauch's 
method. 

By  Dreli  Schmidt's 
method. 

No. 
1 
2 
3 

PerCent. 

1-836 
2-760 
3-671 

Per  Cent. 
1-SOO 
2-726 
3-685 

Per  Cent. 
2-569 
2-866 

4-S52 

The  hifih  tests  obtained  by  Drehschmidt's  method  are 
uncording  to  Dr.  Lubberger  in  the  Journal  fur  Gasbe 
leuclitung)  due  to  the  fact  that  there  exists  in  spent  oxide 
in  addition  to  the  ferrocyanides,  other  cyanogen  compounds 
which  do  not  yield  Prussian  blue  and  are  not  precipitated 
by  iron  salts.  These  compounds,  however,  yield  mercuric 
cyanide,  when  boiled  with  mercuric  oxide,  and  are 
consequently  estimated  as  Prussian  blue  in  Drehschmidt's 
method. 

AN  ANALYSIS  OF  THE  LEEDS  GAS  LIQUOR. 

BY    ARTHUR    W.    COOKE,    F.C.8. 

Cas  liquor  as  a  rule  contains  from  1-5  to  2-5  per  cent, 
total  ammonia,  the  average  being  about  2  per  cent.  It  does 
not  generally  contain  an  appreciable  quantity  of  uncombined 
ammonia,  nearly  all  of  it  be-ins  combined,  chiefly  in  the 
form  of  carbonate,  sulphide,  and  chloride. 

A  complete  analysis  of  a  gas  liquor  is  not  very  often 
performed,  as  several  of  the  bodies  there  present  are  not  of 
technical  importance.  The  chief  point  of  interest  to  the 
chemical  manufacturer  is  the  total  quantity  of  ammonia  which 
the  liquor  contains.  Next  in  importance  comes  the 
percentage  of  "  fixed  "  ammonia,  by  which  is  meant  that 
proportion  of  the  ammonia  in  the  form  of  salts  which  are 
not  volatile  at  the  temperature  of  bodiDg  water.  Another 
important  point  in  the  analysis  is  the  percentage  of  "  free  " 
or  "  volatile  "  ammonia.  By  "  free  "  or  "  volatile  " 
ammonia  is  meant  those  salts  of  ammonia  which  are 
volatile  at  100  °C.  These  consist  almost  wholly  of  carbonate 
and  sulphide,  The  term  "free"  is  used  in  the  technical 
sense  and  is  not  to  be  confounded  with  chemically  •'  free  " 
or  uncombined  ammonia. 

It  is  often  found  necessary  to  estimate  the  carbon  dioxide 
and  sulphuretted  hydrogen,  and  occasionally  the  sulphocy- 
anide and  ferrocyanide.  The  other  bodies  are  very  seldom 
estimated. 

I  thought  that  it  might  perhaps  he  of  interest  to  have 
the  figures  of  the  analysis  of  a  sample  of  the  Leeds  gas 
liquor.    The   sample  analysed  represents  the  whole  of  the 
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make  of  the  three  Leeds  Gas  Works  for  the  month  of 
January  1901,  and  is  an  average  of  about  6,000"tons  of 
liquor.  The  analysis  was  performed  in  the  laboratory  of  my 
firm.  Messrs.  Brotherton  ami  Co. 

The  results  are  stated  in  grams  per  100  o.C.  liquor: — 


Ammonium  carbonate  (NH,)iCOj 

sulphide  (Ml, IS 

chloride  Nil  ,1*1 

sulphocyanide  N"rL,CNS  ... 

sulphate    MI,    SO   

thiosulphate  (NH,),R,0  ... 

ten  I     S 

cyanide  NH.CN 

Ammonia  derived   from  other 
(by  difference). 


Total  ammonia  . 


Ml 

S/S97 

■  !0S 

0-1  Si! 

1-261 

0-401 

0-0*0 

0-06S 

0-016 

.  088 

Traoe 

None 

•• 

i-av, 

"Free  "  ammonia  1*418 

-  Filed"  ammonia 0*527 

Total  sulphur 0*428 

"Ounce  strength  " - 

The  total  sulphur  was  distributed  as  follows  :  — 

Per  Cent, 

Is  sulphide 41  -47 

,.  sulphate 3T>5 

..  thiosulphate 39'3t 

,.  sulphocyanide 9*24 

In  other  forms  (by  difference) 6'40 

loo-on 

Besides  the  compounds  of  ammonia  which  the  analysis 
shows,  there  are  present  in  every  gas  liquor,  bodies  derived 
from  coal  tar,  chiefly  those  of  the  benzene  and  pyridine 
series.  These,  so  far  as  I  know,  have  never  been  estimated, 
so  that  a  really  complete  analysis  of  a  gas  liquor  has  yet  to 
be  made.  Such  an  undertaking  would  be  a  very  difficult 
one.  1  have  nothing  mueh  to  add  in  the  way  of  new 
methods  for  the  estimation  of  the  different  constituents. 
Perhaps  it  will  be  as  well,  however,  to  mention  one  point  in 
connection  with  the  estimation  of  the  carbon  dioxide  present 
as  ammonium  carbonate.  The  general  method  for  estimat- 
ing this  body  is  to  add  a  known  quantity  of  the  gas  liquor 
to  an  ammoniacal  solution  of  calcium  chloride,  when  calcium 
carbonate  is  precipitated,  thus: — 

(NH4)2C03  +  CaClj  =  CaCOj  +  2XH„C1. 

This  precipitate  is  then  washed  and  titrated  by  means  of 
standard  hydrochloric  acid.  If  this  experiment  is  performed 
in  the  cold  a  flocculent  precipitate  is  produced,  which  is 
somewhat  difficult  to  filter.  On  warming,  the  precipitate 
becomes  granular,  but  the  point  is  that  it  should  not  be 
boiled,  or  even  heated  for  any  length  of  time,  otherwise  a 
reverse  reaction  will  set  in,  carbonate  of  ammonia  beinc 
re-formed  to  some  extent,  thus  :  — 

2XH,C1  +  CaC03  =  CaClj  +  (XII^COj. 

and  as  this  body  is  volatile  some  of  it  is  likely  to  be  lost. 

The  general  method  for  the  estimation  of  the  sulphuretted 
hydrogen  is  to  precipitate  as  zinc  sulphide,  and  treat  the 
precipitate  with  bromine  and  hydrochloric  acid,  after  which 
the  SOj  formed  is  precipitated  by  means  of  barium  chloride, 
and  the  barium  sulphate  produced  is  weighed,  and  the  sul- 
phuretted hydrogen  calculated  from  the  amount  thus 
obtained;  or  the  zinc  sulphide  is  dissolved  in  hydrochloric 
acid  containing  excess  of  standard  iodine,  the  undecomposed 
iodin.-  being  titrated  by  means  of  standard  sodium  thio- 
sulphate. A  quicker  method,  however,  which  gives  results 
accurate  to  the  second  decimal  place,  and  of  quite  sufficient 

accuracy  for  technical   put] -   i-,   I   find,  to  proceed  as 

follows  . — 

I  ake  25  c.c.  of  the  sample  dilute  to  about  150  c.c.  with 
water,  and  di-til  in  an  apparatus  similar  to  those  used  in  the 
estimation  of  ammonia, into  about  700 c.c. of  watercontaining 
sufficient  caustic  soda  to  combine  with  all  the  C02  and  I  l„!S 
contained  in  the  liquor.     This   solution  is  cooled,  slightly 


acidified   with   acetic    acid,   and    titrated   with   decinom 
iodine. 

By  this  method  results  may  be  obtained  in  a  little  oi 
half  an  hour.     The  oilier  methods  take  a  much  longer  tit 

The  residue  left  in  the  distilling  flask,  which  amount* 
from  10  to  15  c.c.  in  volume,  may  then  be  used  for  i 
estimation  of  fixed  ammonia,  or  for  an  approximation 
the  thiosulphate  present  in  the  liquor,  by  acidifying  a 
titrating  with  decinormal  iodine. 

There  is  a  method  frequently  used  in  estimating 
sulphuretted  hydrogen  in  what  is  known  as  "  conceutrs 
gas  liquor,"  but  this  does  not  give  good  results  when 
[died  to  ordinary  gas  liquor.  This  "  concentrated  < 
liquor"  contains  about  16  per  cent,  ammonia,  12  per  ra 
carbon  dioxide,  and  3  per  cent,  sulphuretted  hydrop 
but  no  fixed  ammonia,  and  is  used  in  the  manufacture 
carbonate  of  soda.  The  method  consists  in  titrating  I 
of  the  diluted  liquor  in  a  porcelain  basin,  by  means  c 
standard  ammoniacal  solution  of  copper  sulphate,  dur 
constant  stirring.  A  flocculent  precipitate  of  copper  i 
phide  is  produced,  which,  as  soon  as  the  last  trace  of  1 
has  combined  with  the  copper,  becomes  granular  and  f 
to  the  bottom  of  the  basin.  With  a  little  practice  a  it 
reading  may  be  obtained.  In  the  case  of  gas  liquor,  h 
ever,  the  end  reaction  is  not  sharp  by  any  means,  so  f 
the  results  are  doubtful  in  value. 

Although  an  appreciable  quantity  of  hydrocyanic  i 
exists  in  crude  coal  gas,  it  is  seldom  found  in  gas  liq 
The  reason  for  this  is  evidently  in  the  fact  of  the  presi 
of  an  excess  of  CO,,  which  drives  the  hydrocyanic  acid 
of  its  combination  with  ammonia. 

In    entering   into   large   contracts  for   the  purchasi  ' 
liquor,  it  is   usual  to  tender  on  the   sliding  scale, 
basis    of   the    price   of  sulphate   of    ammonia — tl 
rising    or    falling    in     proportion     to    the    rise   or 
sulphate.     It  is   usual  also  in   tendering  to  qunt 
per   cent,   of   ammonia,   but   in    "  ounce   strength." 
term  "  ouuee   strength  "  is  a  survival  of  the  times  wh  t 
direct  titration  was   made  by  means  of  sulphuric  m 
expresses  the  number  of  ounces  of  strong  sulphuric    ' 
necessary  to  saturate  one  gallon  of  the  liquor.    It 
usual  now  to  make  a  test  in  that  manner.     When  thi 
for  ounce   strength  are  required,  the   number  of  • 
ammonia  per   100  c.c.   liquor,  obtained  by  distill 
multiplied  by   the   factor   4*61,   which   gives  the 
figures. 

With  the  exception  of  that  produced  in  the  larp 
the   liquor   is   sold    on   tests   performed  by  the    I 
Hydrometer  —every  degree  Twaddell  being  assumed  I 
equal  to  the  strength  of  two  ounces   (this  Journal,  1  I, 
20,  23). 

I  may  say  in  conclusion   that  the  high  figure  v\ 
now  to  be  given   for  the  raw  material,  combined  wit!  w 
high  price  of  fuel,  of  which  of  necessity  a  large  an  it 
is   used   in   distilling   on   the   large   scale    (as   the 
contains  fifty  parts  of  water  to  one  of  ammonia) 
crippling  of  the  outlets  for  the  manufactured  proiln< 
account  of  the  war,  render  it  necessary  for  the  i 
turer  to  be  on  the  look-out  for  any  improvemciM 
may  effect  a  saving  in  the  working  of  the  processes. 

Discussion. 

Mr.  Ward  asked  how  Mr.  Cooke  had  detennim  b 
distribution    of   the    sulphur    over    the  'various 
containing  salts. 

Mr.  Cooke  replied  that  this  was  a  long  work,  I  '' 
believed  that  the  results  given  were  substantially  accm 

Mr.  Faielet  suggested  that  the  presence  or  ali-e 
free     uncombiued     ammonia 
condensing  arrangement  used. 


would    depend    upon 


THE  DYEING  OF  WOOL  AND  SILK  UNI' 
FABRICS. 


BY    REGINALD    B.    BROWN. 

(Dyeing  Department,  Yorkshire  College,  Leedt.) 
It  is  frequently  demanded  of  the  dyer  that  he  shall  pi ' 
a    plain  even  colour  or 


solid  shade,"  as  it  is  ten 
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ie  composed  of  wool  and  cotton,  wool  and  silk,  cotton 

silk,   or   even    all  these  three  film's    woven   together. 

In-  production  of  design   fabrics  it   is  also  sometimes 

•able  to  olilain  the  colour  effect,  not  by  weaving  coloured 

nor  by  printing  the  design  on  the  fabric,  but  by 

vrlrine    with   undyed   yarns   of   different   materials,   and 

ntly  dyeing   in  such  a  manner  that  the  threads  of 

fibre  acquire  a  distinct  colour. 

e  have  lately  been  engaged  upon  a  series  of  experiments 

.    the  object  of  ascertaining  in  what  manner  the  dyeing 

is  of  the  two  chief  animal  fibres   are  dissimilar,  this 

being  made  with  special  reference  to  the  processes 

opted  in  dyeing  mixed  fabrics  composed  of  these 

There  is  no  doutt  that  investigations  into 

kindred  snl\j"ets  are  being  constantly  carried  out 

■  oratories  of  many  of  the  larger  colour  works,  with 

■  ugliness    of    detail    characteristic    of    the    firms 

in  that  industry,   but   their  results  are,  as  a  rule, 

dished   in   the   empirical  form  of    dyeing    receipts, 

rl  h   naturally    refer   only    to    the    products   of   the  firm 

1.      Within   the   last  few  years  have  been  sent  out 

-e ral  such  collections   of   receipts,  of  course  illustrated 

tterns,  descriptive  of  the  dyeing  of  wool  and  silk 

rics.  and  this  fact,  together  with  the  circumstance 

■rib  of  a  number  of  such  fabrics  had  recently  been 

it  in  our  department  of  the  Yorkshire  College,  led  me  to 

ite  the  general  principles  on  which  the  methods  of 

ire  based,  and  certain   of  the  steps  in  that  investi- 

which   I  have  been  assisted  by  several  students 

istants  in   the  department,  form  the  subject  of  the 

I  nt  paper. 

.  1  be  a  task  of  considerable  magnitude  to  ascertain 

ing  properties  in  this  respect  of  the  whole  of  the 

cot  ring  matters  at  present  in  use,  since  the  number  of 

:  dyestuffs  now  on  the  market,  at  a  moderate  estimate, 


exceeds  one  thousand,  and  in  the  first  instance  the  experi- 
ments were  confined  to  those  colouring  matters  which  are 
applicable  to  wool  and  silk  in  an  acid  dyebath,  the  so-called 
"  Acid  Colours."  The  dyestuffs  of  this  class  are  employed 
very  largely  in  the  dyeing  of  both  wool  and  silk  for  the 
production  of  bright  colours,  on  account  of  their  ready 
solubility  and  simple  mode  of  application.  If/then,  we  limit 
our  enquiry  to  the  acid  colouring  matters  our  problem  is 
two  or  perhaps  three-fold:  Is  it  possible  to  dye  a  union 
fabric  composed  of  wool  ami  silk,  firstly,  in  a  solid  shade,  i.e., 
the  wool  and  silk  to  be  exactly  the  same  colour;  secondly, 
to  dye  one  fibre  only,  leaving  the  other  perfectly  white  ; 
and  lastly,  to  dye  the  two  fibres  in  totally  distinct  shades  ? 

Although  wool  and  silk  resemble  each  other  in  some 
respects  very  closely,  and  are,  as  a  rule,  capable  of  being 
dyed  by  the  same  dyestuffs,  yet  the  conditions  under  which 
the  two  fibres  acquire  the  maximum  depth  of  colour  in  any 
given  solution  of  a  colouring  matter  are  often  very  different. 
The  most  important  of  these  conditions  is  the  temperature  of 
the  solution,  others  are  the  acidity  and  concentration  of  the 
dyebath  and  the  length  of  time  of  dyeing. 

In  order  to  determine  the  effect  of  temperature,  six 
typical  acid  colouring  matters  were  chosen,  and  pieces  of 
wool  and  silk  of  equal  weight  (representing  a  fabric  com- 
posed of  equal  parts  of  the  two  fibres)  were  dyed  in  their 
solutions  at  various  temperatures  commencing  at  0°  C, 
and  proceeding  by  intervals  of  20°  to  the  boiling  point. 
One  per  cent,  of  each  colouring  matter  was  used,  except 
indigo  carmine,  of  which  5  per  cent,  was  taken.  The  bath 
was  acidified  with  20  per  cent,  of  acetic  acid,  the  tempera- 
ture was  brought  to  the  desired  point,  and  the  patterns 
entered  and  dyed  for  one  hour,  maintaining  constant  the 
temperature  and  the  level  of  the  dyebath. 

The  results  with  the  six  colouring  matters  employed  were 
as  follows : — 


Brilliant  Croceiii  3  B 
(Bayer). 


Silk,  much   deeper 

than  wool ;  wool. 

a  pale   pink  tint 

only. 
Silk,     deeper  than 

wool. 

Silk,  a  littlo  deeper 

than  wool. 
"Wool  and  silk,  equal 

in  depth. 

Wool,  deeper   than 
silk. 

•Wool,  a  full  scarlet ; 
silk,  pale  pink. 


Napthol  Yellow  S 
(B.A.S.F.) 


Acid  Green  extra 

concentrated  B. 

(Cassella). 


Silk,  a  little  deeper 
than  wool. 


Wool  and  silk,  equal 
in  depth. 

Wool,  deeper  than 

silk. 
Wool,    full    golden 

yellow ;  silk,  very 

pale  yellow. 
Wool,  deeper  than 

at  60°;  silk,  pale 

yellow  tint. 
Wool,   full   yellow ; 

silk,  almost  white. 


Indigo  Carmine. 


Fast  Acid  Violet  R 
(M.  L.  &B.). 


Silk,  bright  preen ; 
wool,  very  pale 
green. 

As  at  0° 


Silk,  much  deeper 

than  wool. 
Silk,  deeper  than 

wool. 

Wool     and     silk, 
equal  in  depth. 

Wool,  deeperthan 
silk. 


Silk  much  deeper 
than  wool. 


red 
pale 


little 
than 


Silk,       ! 

deeper 

wool. 
Wool     and     silk 

equal  in  depth. 
Wool,  very  much 

deeperthan  silk. 

Wool,  full    hlue; 

silk,  nearly 

white. 
Wool,  paler  than 

at     80°  ;     silk, 

white. 


Silk,     bright 
violet ;  wool, 
bluish  pink. 

Silk      very      much 
deeper  than  wool. 

As  at  20° 

Silk,    deeper    than 
wool. 

Wool  and  silk  equal 
in  depth. 

Wool,       full       red 
violet ;  silk 

bluish  pink. 


Naphthylamine 
Black  6  B 
(Cassella). 


Silk,       slate  -  blue  ; 

wool,     pale     grey 

tint- 
Silk,      very      much 

deeper  than  wool. 

Silk,     deeper    than 

wool. 
Silk,  a  little  deeper 

than  wool. 

Wool  and  silk  equal 
in  depth. 

Wool,     deep     blue ; 
silk,  pale  grey. 


'  it 


comparing  these   results,  or  by  examination   of  the 

patterns,  it  is  evident  that  the  acid  colouring  matters 

t  all  behave  alike  towards  wool  and  silk,  but  there  are 

id  points  of  general  resemblance.     At  low  tempera- 

the  silk  is  almost  invariably  dyed  a  deeper  shade  than 

ool,  whilst  with  increase  of  temperature  the   wool  is 

and  more   deeply  dyed,  and  in  a   boiling  solution  the 

s  a  far   stronger  colour  than  the   silk.     The 

IS  may  perhaps  be  better  appreciated  if  they  are  repre- 

d  graphically  by  means  of  curves,  taking  temperatures 

and  depth  of  colour  as  ordinates.     The  dyeing 

h  fibre  at  all  temperatures  may  be  represented 

raight  lines  on  this  diagram,  or,  if  the  temperatures  be 

sufficiently  near   together,   by    continuous   curves. 

lines  or  curves  are,  of  course,  only  approximate,  but 

ight  be  possible   to  estimate    the  amount   of   colour 

Uv   on  the  wool  or  silk   by  dyeing  for  comparison  a 

lard   patterns  on  wool  and  silk  with  varying 

ins  of  the  colouring  matter,  and  in  this  way  a  more 

ct    representation   of   the  actual   relative    depths    of 

r  would    be  obtained.      This    would  involve   a   verv 


large  amount  of  labour,  and  for  the  present  I  will  content 
myself  with  showing  you  a  few  of  the  colour  diagrams 
drawn  to  roughly  express  the  condition  of  the  two  fibres 
after  dyeing  at  different  temperatures.  The  deepest  colour 
occurring  in  the  series  is  expressed  arbitrarily  by  six 
colour  units.  The  line  for  wool  is  first  drawn,  and  by  com- 
paring the  silk  with  the  wool  the  silk  line  is  afterwards 
put  in. 

By  adding  the  ordinates  of  the  wool  and  silk  lines  at 
each  temperature,  a  third  line  may  be  drawn  representing 
the  exhaustion  of  the  dyebath  at  various  temperatures  for 
the  colouring  matter  under  investigation,  but  this  requires 
a  more  exact  estimation  than  any  illustrated  in  these 
diagrams,  and  the  exhaustion  should  be  verified  in  every 
case  by  colorimetric  observations.  Such  exhaustion  curves 
may  also  readily  be  drawn  for  the  dyeing  of  a  sinde 
substance,  e.g.,  wool,  under  any  given  set  of  conditions,  and 
affords  useful  information  as  to  the  amount  of  colour 
remaining  in  the  dyebath  in  cases  where  the  solution  is  used 
for  dyeing  further  quantities  of  material,  anil  also  enables 
us  to  gange  the  tendency  of  the   colouring  matter  to  dye 
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.  since  this,  u  shown  bj  Hallitt  (Journ.  Soo.  Dyers  and 
ColouristS,  18'.»9.  15,  33  ;*this  Journal.  lS'J'.'.,  368},  18,  is 
inversely  proportional  to  the  exhaustion  of  the  dyebath. 

Such  diagrams  a>  are  li»-r>-  given  serve  to  indicate,  firstly, 
the  tempera  tore  at  which  the  fibres  are  dyed  alike,  vu. 
the  point  at  which  the  wool  and  -ill;  lines  intersect.  They 
also  show  tlfe  suitability  of  the  dyestuff  for  shot  effects. 
i.e.,  for  lyeing  one  fibre  as  much  as  possible  without 
affecting  the  other,  and  at  what  temperature  this  effect 
is  obtained.  The  distance  of  the  silk  line  from  the  wool 
line  at  any  given  temperature  is,  of  course,  a  measure  of 
its  suitability  for  this  purpos  .  for  instance,  that  by 

dyeing  with  indigo  carmine  (Fig.  3)  at  80°  or  100' C,  tho 
wool  is  dyed  a  full  colour,  and  the  silk  remains  nearly 
white,  but*  this  dyestuff  i<  not  a  suitable  one  for  dyeing 
the  silk  only,  since  the  silk  line  is  nowhere  more  than 
approximately  two  units  above  the  wool  line. 

Fig.  1. 
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Effect  of  Temperature  in  Dyeing  with  Brilliant  Croceinon 
"Wool  and  Silk  TTuions. 

The  practical  method  to  be  adopted  in  dyeing  wool  and 
silk  unions  in  a  plain  colour  may  be  deduced  from  the 
above  results,  and  there  are,  in  fart,  three  possible  ways  of 
achieving  this  end.  The  first  and  most  obvious  method  is 
to  dye  the  fabric  at  the  "solid  ten  perature,"  but  this  can 
only  be  done  successfully  when  this  temperature  is  above 
80°  C,  since,  at  low  anil  moderate  temperatures,  wool  is, 
with  most  acid  dyestuffs,  incompletely  dyed,  and  possesses 
a  somewhat  bare  appearance.  The  second  alternative  is 
to  dye  the  wool  with  a  portion  of  the  colouring  matter  at 
the  boil,  then  cool  down  the  bath  to  4u  C,  or  lower,  and 
add  the  remainder  of  the  colour.  This  method  has  the 
disadvantage  that  a  long  time  is  required  to  cool  the  contents 
of  an  ordinary  dye  vessel  from  loo  to  40",  and  during  the 
cooling  (■[.(•ration  comparatively  little  dyeing  takes  place, 
since  most  of  the  colour  has  already  been  absorbed  by  the 
wool.  It  will,  therefore,  often  be  found  advantageous  to 
employ  a  fresh  dye  liquor  for  the  cold  or  tepid  solution 
intended  for  dyeing  the  silk.  If  we  ate  furnished  with  the 
colour  diagram,  or  the  same  data  in  tabular  form  for  a 
dyestuff  giving  the  required  shade,  we  can  easily  calculate 
the   amounts    of  colour   to    be    used   in   each   bath.     For 


instance,  suppose  that  with  a  given  dyestuff: — At  100° 
wool  takes  up  90  per  cent.,  6ilk,  5  per  cent.  At  J0° 
silk  takes  up  70  per  cent.,  wool.  10  per  cent,  of  the  col. 
in  solution.     A  simple  calculation  shows  that — 

Colour  on  wool  at  100°  —  Colour  on  silk  at  i 
Colour  on  silk  at  ?0°  —  Colour  on  wool,  at  -lu> 

Colour  to  he  nppliod  nt  20° 
Colour  to  be  applied  at  lOO" 

In   this   ease   the  required    ratio  is  — -£"--    =    ""  or  IT 

If  the  total  amount  of  colour  to  be  used  is  2 ■  9  per  C' 
we  shall  obtain  a  solid  shade  by  dyeing  with  1-2  per  cod 
the  boil,  and  afterwards  with  1 -7  per  cent,  in  the  cold. 

Fig.  3. 
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Effect  of  Temperature  in  Dyeing  with  Indigo  Carmine 
on  Wool  and  Silk  Unions. 

Having  thus  studied  in  some  detail   the  effect  of 
perature  in   the  dyeing  process,  the  next  consider.!  • 
the  effect  of  continuing  the  operation  for  difiereat  li 
time.     One   or  two  experiments  only  have   been 
this  direction,  and  they  tend  to  show  that  even  in 
dyebath  in  the   first  moments  after  immersion  the 
more  attracted  hy  the  silk,  but  on    prolonging  the 
for  a  time  which  varies  with  the  dyestuff  the  colour  Im 
to  be  removed  from   the  silk   and  taken  up  by  the     i 
It  would  not  be  advisable  in  practice  to  regulate  in  I 
the  colour  on  the  two  fibres,  the  results  being  niort  l« 
certain  than  when  dyeing  takes  place  at  a  given  temper  » 
for  a  time  sufficiently  long  to  attain  the  state  of  pel 
equilibrium.     This  time  is  for  a  boiling  hath  usually 
30  minutes,  and  for  a  cold  solution  1  to  \\  hours. 

Fig.  4. 
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Effect  of  Temperature  In  Dyeing  with  Naphthol  Yellow  8. 
on  Wool  and  Silk  Unions. 


Effeot  of  Temperature  in  Dyeing  with  Past  Acid  Violet ' 
on  Wool  and  Silk  Unions. 

In  a  concentrated  boiling  solution  of  Indigo  Carmii  4 
silk  at  the  end  of  the  first  minute  is  equal  in  depth  of  col  rl 
the  wool ;  on  longer  boiling  the  wool  at  first  become 
without  any  loss  of  colour  by  the  silk,  but  after  1  -I 
minutes,  when  a  certain  point  of  exhaustion  of  the  d(  ■>' 
has  been  reached,  the  wool  not  only  continues  to  dye  0 
expense  of  the  solution  but  the  colour  is  gradually  re> 
from  the  silk  until,  finally,  the  latter  is  left  without  i  * 
Assuming  that  the  union  of  fibre  and  colouring  matt!  > 
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rnical  operation,  it  would  cppear  thut  the  compound  of 

i  acid  colour  is  far  more  stable  in  water  or  acidified 

it     the    boiling    point     than    the     corresponding 

upound  ot  silk  and  acid  colouring  matter,  for  by  boiling 

dyed  -ilk  in  acidified  water  with  white  wool  the  greater 

the  colouring  mattei  is  usually  transferred  to  the 

I'ic  advocates  of  the  solid  solution  theory  would 

the  dyeing  process  thu.» :  the  original  solution  being 

centrated  one.  the  colouring  matter  is  dissolved 

>  both  fibres  and  we  have  solutions  of  colour  in 

\  er,  wool,  and  silk.     But  as  the  wool  continues  to  take 

•  I.  which   at   this  temperature  is  more  soluble    in 

hi  in  water,  the  concentration  of  the  bath  decreases. 

iiain  dilution  is  attained,  the  water  having  a 

solvent  action  than  the  silk  tends  to  remove  colour 

I  fabric,  and  this  colour  is  in   its  turn  dissolved  by 

until  the   condition  of   equilibrium    is    reached. 

Btion  is  supported  by  the  fact  that  in  very  dilute 

-■'Unions   it  does  not   appear  that   the  silk   takes  up 

in  B   trace  of  colour  even   in  the    first  moments  of 

d  nig.     The  action  of  the  sulphuric   acid  present  on  the 

ire  is   known,  however,  to  increase  its  attraction  for 

uring  matter,  and   this  should  be  taken  into  account 

satisfactory   and    complete    explanation   of   these 

a  n;i.     It   is  evident,  at  any   rate,  that  the  wool  is 

■  re  firmly  united  with  the  colouring  matter  than  is 
and   there  is  little  doubt  that  an    exhaustive  study 

and    similar    instances    would   lead   to   a    better 
n  al  understanding  of  the  dyeing  operation. 

thei  factors,  it  »n-  thought,  might  possibly  influence 

itive  dyeing  powers  of  the  two  fibres,  viz.,  the  acidity 

solution  and  the  relative  proportions  of  wool  and  silk 

A  few  experiments   indicate  that  with  increase  of 

ic    both  fibres  Income   deeper  up  to  a  certain  point,  after 

■  depth  of  colour  remains  almost  constant.     When 
eeired    to   dye    the    wool    only    and   leave   the   silk 

p«  eetly  white,  acetic  acid  should  be  employed  rather  than 

acid,  hut  for  dyeing  solid  shades  sulphuric  acid  is 

-   to  be  preferred,     In  another  experiment  varying 

•us   of    wool    and   ~ilk  were    dyed  at   the   boil   in 

solutions,    the     total     weight    of     material    being 

At   tbis  temperature   the    wool   has   a   greatly 

■rior  attraction  for  the  colouring  matter  employed,  and 

•i  lueh  so,  in  fact,  that  it  practically  ignores  the  presence 

>l  ic  silk,  and  the  dyestuff  is  taken  up  by  the  wool  precisely 


a>  if  this  were  the  only  material  in  the  bath.  Since  the 
amount  of  colour  is  constant  and  the  weight  of  wool 
gradually  decreases,  the  depth  of -bade  increases,  but  is  not 
in  inverse  proportion  to  the  weight  of  wool,  since  the  relative 
weights  of  wool  and  water  also  vary.  We  have,  therefore, 
more  and  more  colour  left  in  the  solution  by  the  wool  as 
the  amount  of  this  fibre  decreases,  und  of  this  colour  the 
silk  takes  up  a  small  proportion,  increasing  with  the 
concentration  of  the  bath,  i.e.,  with  the  decrease  of  wool. 
Hence  the  depth  of  colour  increases  on  both  wool  and  silk 
as  the  proportion  of  wool  is  lowered, and  the  relative  depth 
ot  Ihe  shade  on  the  two  fibres  docs  not  vary  greatly.  This 
result  applies,  of  course,  only  to  a  boiling  dyebath. 

I  have  so  far  dealt  chiefly  with  the  production  of  solid 
shades,  but  the  prodnctiou  of  two  colour  effects  depends 
equally  upon  the  principles  here  laid  down.  In  this  case 
also  we  may  either  dye  with  a  single  colouring  matter  at  a 
definite  temperature,  a  method  only  useful  when  one  or 
other  fibre  is  to  be  left  white  or  very  pale,  or  we  may  dye 
with  one  dyestuff  at  100°,  subsequently  cooling  the  bath 
and  adding  the  silk  colour  to  the  cold  solution,  or  agaiu, 
we  may  dye  in  two  successive  baths  at  100°  and  at 
30  —10  C.  respectively  with  the  selected  dyestuffs.  The 
necessary  information  for  choosing  acid  colouring  matters 
suitable  for  each  fibre,  and  also  for  selecting  those  which 
dye  solid  shades  at  given  temperatures,  will  be  found  in  the 
following  tables. 

I  have  first  given  a  list  of  colours  which  are  especially 
suited  for  dyeing  plain  colours,  since  they  dye  the  fibres 
equally  at  high  temperatures.  This  list  is  deficient  in 
useful  red  and  yellow  colouring  matters,  the  cloth  reds  and 
allied  colour;  which  appear  it  being  somewhat  dull  and 
difficult  to  dye  even.  The  Mikado-  colours  also  do  not 
readily  mix  with  many  acid  dyestuffs.  The  second  list 
gives  a  number  of  colours  which  dye  the  wool  only  at 
100  ,  or  leave  the  silk  with  a  very  pale  tint,  and  where  an 
asterisk  is  prefixed  to  the  name  the  silk  remains  perfectly 
white.  The  third  list  is  of  those  colours  which  dye  the 
wool  very  much  less  than  the  silk  in  a  cold  or  very  slightly 
warm  dyebath.  The  letters  in  brackets  indicate  the  makers 
of  the  colours  and  the  numbers  following  these  the 
temperature  (if  any)  at  which  wool  and  silk  are  equally 
dyed.  We  have  experimented  with  more  than  twice  the 
number  of  colours  here  given,  but  only  those  are  mentioned 
which  exhibit  distinctive  features. 


£lBT  I. — Ariil  Dyestuffs  giving  .Solid  Shades  at  High 
Reds.  Greens. 

Ouinea  Green  B  (Iter.)  [80]. 
Acid  Green  B  (C.)  [80c]. 
Fast  Green  Blue  (By.)  [85°] 
Fast  Light  Green  (Bv.)  [80']. 
Milling  Green  (l)ahl)  [80  ]. 
Neptune  Green  S  (B.A.S.F.)  [80']. 


I  Bed  A  (BASF.)  [80"]. 
Cloth    lied  li    <i,  3  G  extra  (Bv.) 

Bordeaux  BH  (By.)  [80 
PhcenixRed  A  (C.)  [80  ]. 

in  Cloth  Red  (Clayl  [80']. 
Anthracene  lied  (By.)     ~> 


billows. 
Only  when  dyed  in  acid  bath. 
Mikado  Orange  (L.)  [100']. 
Mikado  Yellow  (L.)   [100']. 
Mikado  Gold  Yellow  (L.)  [100°]. 
Curcnmin  W.  (Ber.)  [80  ']. 

List  2.— Acid  Dyestuffs  which 

Red*  (in  order  of  shade  from 
bluish-red  to  scarlet). 
Chromotrop 8 B  (M.  L.&B.)  [60°]. 
Chromotrop  6  B  (M.  L.  &  B.)  [50  ] . 
Am  Fuehsin  B  (Bv.)  [50']. 
Acid  Magenta  [50°]. 
Guinea  Carmine  B  (Ber.)  [35°]. 
Azo  Acid  Magenta  B,   G  (M.  h. 

*  B.).         —  I  _g 

Brilliant  Orseille  C  (C.)  [45°]. 
Azo  Carmine  BX  (B.A.S.F.-)  [60']. 
TolanRedG  (K.)  [40°]. 


Blues. 

Erioglaucine  A  (G.)  [80°] . 
Ketone  Blue  CM.  L.  &  B.)  [80']. 
Alkali  Blue  [80°]. 
Wool  Blue  N  extra  (By.)  [S0°J. 
Hoechst    New   Blue  (St.  L.  &  B.) 

[90:]. 
Naphthyl  Blue  (K.)"[100°]. 


Temperatures. 

Fast  Acid  Blue  K  eoncd.  (M.  L.  & 

B.)  [80°"l. 
Naphthazine  Blue  (Dahl)  [85°]. 
Acid  Violet  4  B  X  (S.C.I.)  [100°]. 
Acid   Violet   6   B   (Ber.),   3   G   N 

(B.A.S.F.)  [85°]. 
Acid   Violet     6    B   N,   4   B,   2    B 

(B.A.S.F.)  [80']. 

Blacks. 

Xaphthyl  Blue  Black  N  (C.)  [80°]. 
New  Victoria  Black  (By.)  [90°]. 

Browns. 
Wool  Brown  B  (Ber.)  [100°]. 
Eesorcin  Brown  (Ber.)  [80°]. 


give  a  Full  Colour  on  Wool,  leaving  the  Silk  nearly  White  at  100°  C. 


Fast  Red  P  R  extra  (Bv.)  [40']. 

Azo  Fuehsin  G  (By.)  [40°]. 

Fast  Red  B  (B.A.S.F.)  [60J]. 

(  hromotrop  F  4   B  (M.  L.   &   B.) 

[40']. 
►Palatine  Red  (B.A.S.F.)  [60°]. 

Azo  Red  A.  (C.)  [60°]. 

Fast  Red  X  S  (By.)  [60°]. 
•Victoria  Rubin  O  (M.  L.  &  B.) 

Chromotrop  2  B  (M.  L.  &  B.)  [50°]. 

Azo  Bordeaux  (By.)  [50']. 
*Lanafuchsin  S  B  (C.)  [40°]. 


Brilliant  Bordeaux  S  (Ber.)  [40°]. 

Mars  Red  G  (B.A.S.F.)  [60°]. 

Ponceau  6  R  (B.A.S.F.)  [60°]. 

Apollo  Red  (G.)  [40°]. 

Chromotrop  2  B  (M.)  [45°]. 

Ponceau  S  extra  (Ber.)  [45°]. 
*Azo  Crimson  L  (By.)  ]40°]. 

Fast  Red  E  (By.)  [60]. 

Guinea  Red  4  R  (Ber.). 
*Sorbine  Red  (B.A.S.F.)  [30°]. 

Lanafuchsin  SG  (C.)  [20°]. 

Azo  Coralline  (Dahl.)  [50°]. 
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Beds — continued 

•Ponceau  !  - 

•Azo  Crims..n  S  tliv.i 

•Wool  Scoria  i  B  (B  a  S  F.)  [40°]. 
Brilliant  Cochineal!  (B) 
Axo  Cochineal  (Bj 
Cochineal  Red  A  (B.A.S.F.)  [40-"]. 

-    irietOX] 
Brilliant  Cochineal  BE    I 
Poncean  9  l;  CBer.)  [50°]* 

Orange*  and  Fellow. 

Palatine  Orange  (BA..S.1    I  [20°]. 

Orange  GT  (By.)  [40°]. 

Orange  II.  (Bj 

Orange  [.S(By.) 

Orange  III    (P 

Orange  BH  L(C.)    50°]. 


I  ,>,  g. Acid  Dgestuffs  whirh  give  a  Full  Colour  on  Wool,  j-c— continued. 

Blues. 


Poncean  i  G  1!  (Ber.)    40  ]. 
G  G  (C.)  [40°]. 
...■  Crjutals  (C.)  [20 

Victoria  Ifdlow  coned.  (M.)    40 

Mordant  fellow  U'A.S.F.) 

fellow  (B.A.S.F.)  [90°]. 
'.Milling  Yellow  G  (I..)  [20°]. 

Hrilliant  Yellow  S  (B.A.S.F.)  [60°]. 

l^uiuoliue  Yellow  (Ber.)  [20°]. 

Fartraxine  |  B  A.S.F.)  [30°]. 

Anthracene  Yellow  C  (C.I  [40]. 

Phenoflarin  (O.)  [20°]. 

Fa-t  YeUow  extra  (By.)  [20=]. 
►Naphthol  Yellow  S  (B.A.S.F.)  [15°]. 

Picric  Acid  [15°]. 

Greens. 

Wool  Green  S  (B.A.S.F.)  [60c]. 
Eriochlorine  A  ((>•)■ 


New  Patent  Blue  (By.). 

Erioglaucine  A  (G.). 
'Indigo  Extract 

Fast  Acid  Blue  B  (By.  [GO0]. 

Alizarin  Sapphirole  (Bv.)     . 
*Azo  Acid  Blue  C  B  (By.) 

Violets. 

Acid  Violet   IKS  (M.  L.  &  I 

[50.]. 

Blacks. 

Azo  Acid  Black  B,  1!  (M.  1..  \ 
Biebrich  Fatent  Black  B  O  (B 

Brown. 
Acid  Brown  D  CO.). 


List  3.— Acid  Dyesluffs  which  give  at  20°— 40°  C.  a  much  fuller  Shade 

Greens. 


Beds. 

Chromolrop  10  B  (M.  1.  &  B.). 
Chromotrop  8  B  (M.  L.  &  B.). 

Bta. 
Azo  Carmine,  B  X,  < .. 
(loth  Red  I! 
Woo!  Bed  B  (C.) 
OrseUline  8  B  (Br.)  [60 
Azo  Eed  A  (C.) 
Brilliant  Crocein  9  B  (C.)  [70:]. 
Ponceau  G  R  B  (Ber.)  [60°]. 
Bordeaux  G  (Bv.) 
Erythrin  X  (B.A.s.lj 
Ponceau  4  R  (Ber.)  [60°]. 
Milling  Bed  G.  (C.)  [70°]. 
Brilliant  Crocein  M  O  O  (C 

Yeltoies. 
Corcomin  W  (Ber.). 
Brilliant  Yellow  S  (B.A.S.F.). 
.Milling  Yellow  OO  (C.)  [60°]. 


II.A.sF.  =  Badische     Anilia     and 

S.  .,1a  Falirik. 
Ber.  =  Berlin  Auiline  Co. 
By.  =  Bayer  ami 
C.  =  Cassellaand  Co. 
Clay.  =  Claytou  Auiline  Co. 


Light  Green  S  F  (B.)  [7u 

Guinea  Green  B  (Ber.). 

Acid  Greeu  B  (C.) 

Patent  Green  V  (M.  L.  &  B.)  [70°]. 

Fast  Acid  Green  B  N  (C.) 

Milling  Green  (Dahl). 

Fast  Green  Blue  (By.). 

Blues. 

Patent  Blue  Superfine  (M.  L.  &  B.) 

[60  J. 
Icdigo  substitute  B  S  (M.  L.  &  B.). 
Cyanol  2  F,  2  B,  cvlra  (C.)  [60  ]. 
Cvanin  B  (M.  L.  &  B.)  [60°]. 
Erioglaucene  B  (G.)  [60°]. 
•Bavarian  Blue  D  B  F,  DSF  (Ber.). 
Wool  Blue  X.  extra  (By.). 
Soluble  Blue  pure  (C). 
Hoechst  Xew  Blue  (M.  L.  &  B.). 

Abbreviations  employed  in  above  Lists. 

G.  =  Geigy  and  Co. 
K.  -   Kalle  and  Co. 
L.  =  Leonhardt  and  Co. 
M.  L.  &  B.  =  Meister,  Lucius  und 
Briining. 


on  Silk  than  on   Wool. 

Fast  Acid  Blueli  (By.). 
Naphthazine  Blue  (Uahl). 

Violets  (dyed  at  40  ). 

Fast  Acid  Violet  10  B  (By.)  [70 

Acid  Violet  6  B  (Ber.). 

Acid  Violet  2  B,  4  B,  6  1!  X,  3  (. 

(B.A.S.F.). 
Acid  Violet  6  B  (G.). 
Acid  Violet  4  B  G  extra  (»y.). 
Add  Violet  4  R  8  (M.  1 

Blacks  (grey  on  bilk). 

Xaphthol  Blue  Black  (C.)  [60  \ 
Acid  Black  B  (R.H.). 
Brilliant  Black  3  B  (B.A 
Biebrich  Fatent  Black  A  X  (K  ; 

Brown. 
Kesorcin  Brown  (Ber.) 


R.H.  =  Bead  Holliday  and  Sou* 
S.C.I..  =  Society   of  Chemical 
dustrv,  Basle. 


It  13  recommended,  when  it  is  desired  to  dye  the  wool 
only,  and  to  leave  the  silk  white,  in  addition  to  careful 
selection  of  dye-stuffs,  to  pass  the  pieces  afterdyeing  through 
a  bath  of  warm  water  containing  bran.  This  treatment  has 
been  found  very  satisfactory,  and  it  is  probable  that  the 
action  is  merely  a  rubbing-off  of  the  loosely  fixed  small 
amount  of  colouring  matter  on  the  silk.  By  some  of  the 
colour  makers  boiling  water  only,  and  also  acetate  of 
ammonia,  are  recommended  for  the  same  purpose. 

It  is  not  possible  from  the  above  results  to  draw  any 
detailed  conclusions  as  to  the  influence  of  the  constitution 
of  a  colouring  matter  on  its  dyeing  properties  w  ith  regard 
to  wool  and  silk.  It  will,  however,  be  noticed  that  most  of 
the  nitro  and  azo  dyestufls  are  more  strongly  attracted  by 
the  wool  than  by  the  silk,  whilst  a  number  of  the  triphenvl- 
methane  derivatives  and  other  sulphonated  basic  colouring 
matters  such  as  soluble  blue,  alkali  blue,  acid  violets,  &c. 
tend  to  dye  the  silk  equally  with  the  wool  at  fairly  high 
temperatures.  One  re-ult  is,  that  we  are  confronted  with  a 
narrow  choice  of  orange  and  yellow  dyestuffs  for  dyeing 
silk  to  the  exclu-ion  of  wool,  and  we  are  also  greatly 
restricted  in  the  selection  of  green,  blue,  and  violet 
colouring  matters  suitable  for  dyeing  the  wool  alone. 


Fig. 

5. 

y- 

s< 

^ 

a. 

3 

\ 

3 

O 
(J 

v*oOii 

^-^ 

8 

X 

Q. -^ 

a 

TEMP 

ERATU 

IE    CE» 

T 

0-         W  20  JO  *0  SO  60  70  00         SO        * 

Effect  of  Temperature  in  D.veiiur  v  ith  Imperial  Green 
on  Wool  and  Silk  Unions. 

Basic  Colouring  Matters. 
Wool  and  silk  were  also  dyed  in  exactly  thi 
w  ith  six  basic  colouring  matters,  but  without  addition  to 
dyebath,  with  the  following  results. 
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Magenta  Crystals 


I      mil     red; 

wool,    pale,   dull 
red, 


Is  at  ii 


and 
khan 


fuller 
Mar 

Silk  ami  wool  equal 
ipth. 

Botb    Bbrea   equal 
(oiler  than  ui 

Bolh  libra  equal, 
paler  than  s"  . 
duller  than  00°. 


Aiiraminc 

[B.i  e  pj 


i  little  fuller 
and  brighter  than 

wool. 

tsat  u° 
As  at  o" 

As  at  0° 


Both     fibres     fullor 
and  mere  orange; 

M'k    fuller    than 

WHO  I. 

Colour      destroyed. 

U'lli   Sores    very 
pate. 


Imperial  linen 
( Baj 


Silk,  full  bright 
green ;  wool, 
muoh  palei  and 

duller. 
As  at  0° 

As  at  0' 


Wool,    paler    and 
duller  than  silk. 

As  al  60* 


Both  tibi-es  paler 

than  at  811°. 


Methylene  Bine 
(M.  L.  4  II.) 


Methyl  \  iolet  l: 
extra  (  Bar.  i 


Bismarck  Hrown 
E  t'  i ; 


I 


Silk,  considerably     Silk,     full      violet; 
fuller  than         wool,     pale     dull 

wool,  violet. 


\.  :,:    0 


As  at  0D 


Silk. a  little  fuller  Silk,  a  little  loll,  r 

than  wool.  than  wool. 

Silk,              much  Silk  and  wool  equal 

hriphter      than  in  depth. 

W  oi  ,1 . 

Silk,  de  per  than  As  at  60° 
wool. 


Silk,  deeper  than 
wool ;  hoth 

Bbrea         paler 
than  at  30  . 


A  little  paler  than 
at  tiu°.  Silk  and 
wool  equal  in 
depth. 


Silk,  brighter  than 
wool,  about  equal 
in  depth. 

As  at  n1 

As  at  0° 

As  at  0°   ' 

As  at  0° 


Wool,     deeper    than 
silk. 


|ta  ,.iTei  several  points  of  iuterest.  it  will  be 
thai  man)  dyeetufta  of  this  class  are  more  strongly 
'  lit'  silk  than  by  the  wool  at  all  temperatures. 
IM  with  Imperial  green,  the  colour  diagram  for 
">)  shows  that  the  wool  and  silk  lines  never 
uit   the  ordinate  of  the   latter  is  always   greater 


el  of  Temperature  in  Dyeing  with  Methyl  Violet  on 
\\",»«1  and  Silk  Unions. 


than  that  of  the  former.  Many  other  basic  dyestnffs, 
however,  dye  solid  shades  through  a  wide  range  of  tempe- 
rature ;  methyl  violet,  for  example,  will  dye  both  fibres 
equally  at  all  temperatures  from  60°  to  100°  (Fig.  6),  the 
depth  of  colour  and  the  exhaustion  of  the  dyebath  being 
almost  constant  throughout  this  interval. 

It  will  be  seen  that  with  Imperial  (ireen  both  fibres  are 
less  strongly  dyed  at  the  boil  than  at  80°  C,  and  this  is  a 
general  rule  for  almost  all  the  basic  dyestuffs.  Another 
point  worthy  of  note  is  that  the  wool  is  more  deeply  dyed 
at  a  low  temperature  than  with  the  acid  colours. 

The  basic  colours,  by  virtue  of  these  properties,  are  welf 
suited  for  the  dyeing  of  wool  and  silk  union  fabrics,  and 
often  yield  full  and  bright  solid  colours,  but  they  are  not 
employed  for  this  purpose  to  nearly  the  same  extent  as  the 
acid  dyestuffs,  on  account  of  their  inferior  fastness  to  light. 
For  dyeing  the  silk  in  "  shot  "  effects  they  are  frequently 
used,  and  much  deeper  colours  can  be  obtained  on  this  fibre 
at  a  low  temperature  than  with  the  acid  colonring  matters ; 
but  the  considerable  alteration  of  the  colour  already  on  the 
wool  must  be  taken  into  account  when  making  use  of  this 
process.  The  following  lists  give  the  temperature  at  which 
a  number  of  basic  dyestuffs  yield  solid  shades,  and  also  the 
names  of  the  colouring  matters  most  suitable  for  dyeing  the 
silk  only,  at  a  temperature  of  20°— -10"  C. 


Reds. 


LIST  4. — Basic  Colours  which  dye  Solid  Shades  on 
Greens. 


enta  O 

-ian  lied  B  (C.)  [80°]. 
Kluline  Red  B.  G  (By.)  [50  J. 
-aninC  [« 

res  and  Yellows. 

nin  Orange  H  (i.)  [40°— 80°]. 
r20c— 100°;  deei>est  at 

jal  Yellow  V  (E.H.)  [80°]. 

spliine  [80°]. 

soflavin  (Oehler)  [80  |. 

amine  , 

flavin  T  (C.)  [40']. 


Azine  Green  T  O  (L.)  [80  ]. 
Diazine  Green  (K)   [80°]. 
Diamond  Green  (B.A.S.F.)  [80]. 
Ethyl  Green  (Ber.)   [80°]. 

Blues. 

Seloglaueine  (G.)  [40°— 60°]. 
Setoevanine  (G.)  [40° — 60°]. 
Nile  iilue  (B.A.S.F.)  [40°— 82  J. 
Night  Blue  (B.A.S.F.)  [80  j. 
New  Victoria  Blue  B  (By.)  [80c]. 
Victoria  Blue  4  R  (S.C.I.)  [80°]. 
Brilliant  Diazine  Blue  B  (K.)  [so  1 
Basle  Blue  B.  (D.  &  H.)  [80]. 
Diphen  Blue  It  (Ber.)  [60   |. , 
Iudazine  M  (C.)  [60°]. 


Wool  and  SUA. 

Black. 
Diazine  Black  (K.)  [80°]. 

Violets. 


Ethyl  Purple  6  B  (B.A.S.F.)  [80']. 
Ethyl  Violet  5  B  (S.C.I.)  [80°]. 
Methyl  Violet  [60°— 80°]. 
Crystal  Violet  [60°] . 
Rosolan  powder  (M.)  [60°J. 
Hofmann's  Violet  [60° — 80°]. 
Tannin  Heliotrope  (C.)  [60  ]. 

Browns. 

Bismarck      Brown,      Nut     Brown, 

Vesuvine,  &c.  [60° — so3]. 
Tannin  Brown  B  (C.)  [60°]. 


-Basic  Colours  which  Dye  Silk  much  more  strongly  than  Wool  at  Low  Temperatures.     (The  best 
Temperature  is  20    C.  (cold)  unless  otherwise  stated. ~) 


Jteds. 


enta. 
mine. 

i  iruine. 


Oranges  and  Yellows. 
dine  Orange  N  O  (L.)  [40]. 
induliue  0  (.B.A.S.F.). 
phine. 


Greens. 
Ethyl  Green  (Ber.). 
Solid  Green  V  X  O  (S.C.I.). 
Malachite  Green. 
Imperial  Green  (By.) 
China  Green. 
Methyl  Green. 
Victoria  Green  3  B  N  (B.A.S.F.). 


Methylene  Green  (M.  L.  &  B.). 
Diazine  Green  (K.). 
Azine  Green  T  O  (L-.). 

Blues. 

Turquoise  Blue  (By.). 

Setopaline  (G.). 

Brilliant  Crcsyl  Blue  2  B  (L.). 

E  2 
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Blues — continued. 

Bine  J  B  S  (L.). 
Methylene  Blue. 
Thionine  Blue  (M.  L.  8  B  I 
Brilliant  Diaxine  Bine  H  (K.) 
Ethyl  Bine  BF  (M.  L.  &B.) 
Napthindone  2  B  (C). 
Oiphen  Bine  l:  I  Ber.) 
Induine  M 
Muscarine  .1.  (D.  &  H.). 


Naphtbylene  Bine  B  Crvst.  (By.). 
He*  Blue  i:  (C). 


ZfosiC  (flours  which  dye  Silk  much  more  strongly  than  Wool  at  Low  Temperatures— continued. 

Ethyl  Violet  5  1!  (S.C.I.), 
Methyl  Violet. 
Crystal  Violet. 
Clematine  (G.). 
llubramine  (Noetzel). 
Methylene   Violet  2  K  A  ( M   I 

B.). 
Rhoduline  Violet  (By.). 
Tannin  Heliotrope  (C). 


Blacks,  jv. 
Coal  Blaek  II.  (M.  I..  &   B.)   [dull 

^  lolet]. 

Diazine  Black  (Iv.)  [deep  blue]. 

I*Vo/ers. 
Neutral  Violet  O  (M.  L.  &  B.). 
Ethyl  Purple  6  H  (B.A.S.F.). 


The  dyeing  of  fabrics  in  the  piece  offers  certain 
advantages  ami  economies,  which  1  ilo  not  propose  to 
diacUBS  here,  over  the  dyeing  of  the  material  in  the  forms 
of  wool  or  yarn.  However,  the  investigation  <>f  the 
methods  to  be  adopted  in  the  dyeing  of  union  fabrics 
will  need  no  justification  to  the  minds  of  dyers,  for 
this  has  now  become  an  important  brauch  of  our  industry, 
and  the  enormous  variety  of  colouring  matters  now 
at  the  dyer's  command  enables  him  to  produce  almost 
any  desired  effect  of  colour  on  any  class  of  material. 
The  properties  of  colouring  matters  which  have  been 
described  come  into  play  in  the  dyeing  of "  gloria,"  a 
wool  and  silk  union  largely  employed  for  sunshades  and 
umbrellas,  and  other  plain  fabrics  consisting  of  these 
fibres,  and  also  the  production  of  two  colour  effects  on 
•wool  and  silk  dress  fabrics  woven  in  designs.  The 
subject  is  also  one  of  interest  to  the  garment  dyer,  whose 
every. lay  task  it  is  to  dye  to  the  same  shade  wide'y 
differing  materials. 

The  indication  of  the  dyeing  properties  of  colouring 
matters  by  means  of  curves  is  capable  of  wide  extension 
in  many  directions,  and  serves  to  bring  before  the  eye 
at  a  glance  the  properties  of  the  dyestuff  with  respect 
to  the  various  textile  fibres.  It  is  necessary,  however, 
to  remember  that  the  dyeing  properties  of  various  qualities 
of  the  same  material  often  differ  very  considerably,  and 
it  is  impossible  to  do  more  than  assist  the  dyer  to 
a  choice  of  dy  estuffs  and  methods ;  the  actual  details 
of  the  process  to  be  adopted  in  any  case  should  always 
be  determined  in  the  works  laboratory  with  samples  of 
the  actual  material  that  is  to  be  dyed. 

From  a  theoretical  point  of  view,  there  is  still  a  vast 
field  for  research  in  regard  to  the  physical  and  chemical 
aspects  of  the  dyeing  operation.  I  cannot  but  think  that 
an  extended  experimental  study  of  the  numerical  relations 
existing  at  various  stages  in  the  dyebath  between  the 
.mourns  of  fibre,  colouring  matter,  and  solution  under 
varying  conditions  of  time  and  temperature,  will  eventually 
throw  light  on  that  much  debated  problem,  the  nature  of 
ihe  dyeing  process. 


Discussion. 

Mr  Warm  asked  if  any  feasible  explanation  could  be 
given  of  the  different  behaviours  of  acid  and  basic 
colouring  matters  at  the  different  temperatures. 

Mr.  Faiiu.ev  asked  if  the  amount  of  dyestuff  taken  up 
by  the  fabric  could  be  estimated  by  determining  the 
remainder  in  the  dyebath  after  the  fabric  had  been  dyed  m 
a  solution  containing  a  known  weight  of  the  dyestuff. 

Mr.  Slattku  asked  whether  in  dyeing  the  wool 
sample  with  methylene  blue  any  additions  had  been  made 
to  the  dyebath. 

Mr.  Brows,  in  reply  to  Mr.  Ward,  suggested  that  the 
difference  was  in  a  large  measure  due  to  physical 
properties  of  the  various  dyestuffs,  but  it  must  also  be 
remembered  that  several  of  the  basic  dyesti.ffs  undergo 
decomposition  in  the  dyebath  at  100°  C. 

In  reply  to  Mr.  Fairley  the  author  stated  that  this  is  the 
method  actually  employed  for  the  production  of  standards 
for  comparison. 

In  reply  to  Mr.  Slatter :  Xo  addition  had  been  made  in 
the  case  of  the  basic  colours. 


journal  anto  $atntt*  Xtteratun 


Class. 

I.— General  Plant,  Apparatus,  and  Machinery 

II.— Fuel,  Gas,  and  Light 

HI.— Destructive  Distillation.  Tar  Products,  Petroleum 

IV. — Colouring  Matters  and  Dyestuffs 

V.— Textiles :  Cotton,  Wool,  Silk,  4c 

VI.—  Dveing,  Calico    Printing,   Paper   Staining,  and 

Bleaching 

VII.— Acids.   Alkalis,   and    Salts,   and    Non  -  Metallio 

Elements 

VIII.— Glass,  Pottery,  and  Enamels 

IX.— Building  Materials,  Clays,  Mortars,  and  Cements. 

X.— Metallurgy 

XI.— Electro-Chemistry  and  Electro-Metallurgy 

XII.— Fats,  Fatty  Oils,  and  Soap 

X1I1.— Pigments  and  Paints  ;    Eesins,  Varnishes,  *c. ; 

India-Rubber.  4c 

XIV.— Tanning,  Leather.  Glue,  Size,  Bone,  and  Horn; 

Ivory  and  Substitutes 

XV.— Manures,  4c 

XVI.— Sugar,  Starch,  Gum.  4c 

XVII.— Brewing,  Wines.  Spirits,  4c 

XVIII.— Foods  ;  Sanitation  ;  Water  Purification  ;  and  Dii- 

infectants 

XIX.— Paper,  Pasteboard,  Cellulose.  Celluloid,  4c 

XX.— Fine  Chemicals,  Alkaloids,  Essences,  and  Eitracti 

XXL— Photography 

XXIL— Eiplosives,  Matches,  4c 

XXIIL— Analytical  Chemistry 

XXI V.— Scientific  and  Technical  Notes 


I -PLANT,  APPAKATUS,  AND  MACH1NI I 

Magnesia    in    Boiler    Feed    Water;   Behaviour 
Zeits.   Ver.    deutsch.    Ing.  j    Thonind.    Zeit.  24, 
1727—1728. 

ITndkr  the   influence   of  increasing   pressure,  and  i 
quently  increasing   temperature   in   boilers,  double  d. 
position  is  set  up   between  the  calcium  carbonate  am 
magnesium   sulphate  or  chloride  present,  maj 
deposited,  carbon  dioxide  liberated,  and  calcium  su 
or  chloride  produced.     The  effect  of  these  reactions 
different   conditions  has  been  investigated  by  Bonn 
Treumann,    who    employed    a    gold-lined    autoelavi 
applied  heat  until  the  pressure  gauge  indicated  71,  H 
213  1b.  respectively  per  square  inch.     The  results  - 
that   the   deposition  of  MgO  is  greater  from  maga 
chloride  than  from  the  sulphate ;  but  in  all  cases  t 
bination  of  the  magnesium  salts  with  those  of  calciu 
found  to  be  more  complete  the  higher  the  pressui 
which  the  solution  had  been  exposed,  and  the  lor.): 
period  during  which  the  pressure  had  been  sustained, 
When  boiled  in  an  open  vessel  for  an  hour,  a  (1  per 
solution  of  magnesium  chloride  in  presence  of  an  ex 
calcium    carbonate,    deposited   only   08  per  cent, 
initial  magnesium  as  MgO.— C.  S. 

•  Any  of   these   specifications   may  be  obtained 
remitting  8<Z.-the  price  now  fixed  for  all  apeciricationi. 
included-to  C.  N. Dalton,  Esq.,  Comptroller  of  the""' 
Southampton  Buildings.  Chancery  Lane,  London,  W.O. 
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PATENTS. 
i  proof  VttooU  and  other  Articles.     V.  W.    Lcfelmann, 
Westphalia,    Germany.     Eng.  Pat.  1828,    Jan.    29, 
900. 

-.1  to  be  Modeled  acid-proof  is  oleaned,  roughened, 
.,1  villi  a  boiling  mixture   of  10   parts  of  linseed   j 
no  pari  of  sulphur,  followed  by  a  coating  of  the 
o  mixture,  with  which  20  parts  of  clay  have  been  incor-   ; 
i   ited.     Booghened  acid-proof  day  plates,  about  20mm. 
•  than  applied,    and   another  coating  of  the  plaster 
over  which  a  second  layer  of  clay  plates  is  pressed, 
:  at  the  joints  arc  not  continuous.     The  vessel 
spared  is  dried  at  a  gentle  heat  for  several   day-, 
a  burned,  preferably  by  hot  air.— E.  S. 

ing,  Dissolving,  or  like  Treatment  of  Liquids  or   Ma- 

rials  in  Liquids  :    Vessels  for    Use  in   the  .     A.    J. 

oult,    London.     Krom   C.   Hromadnik,  Munich.     Eng. 
I»,  Dec   3,  1900. 

Teasel  is   approximately  circular  in  vertical   section, 

ivided  with  a  vertical    perforated   partition,  having 

perturc  at  its  lower  part.     In  this  aperture  a  winged  or 

a  lie  wheel   is   rotated  by   means  of  a  horizontal    shaft. 

-are   in  one  compartment  of  the  vessel, 

■lion  in  the  other  compartment,  whereby  the  liquid 

0    follow   a    regular   course,   passing  through  the 

rations  in  tin  partition. — E.  A. 

■ituiy  Liquids  or  Materials  in  Liquids  :   Apparatus  for 

•.      A     J.  r.oult,  London.     From  C.   Hro- 

adnik,  Munich.     Eng.  1'at.  21,914,  Dec.  3,  1900. 

i    --el,  preferably  barrel-shaped 

u  ith   bulging   sides,  provided   with   a  winged  or  paddle 

1  at   the  bottom,  and   with  one  or  more   cross-bars  or 

irranged  across   the  vessel  near  the  height  of 

try  level  of   the   liquid.     The   liquid   is    driven  up 

--el  by  the  rotation  of   the  wheel,  and  is 

«  en  up   by  the   cross-bars   in  falling  back   towards  the 

n  lie,  where  the  wheel  forms  a  kind  of  eddy. — R.  A. 

stallising  [Sugar,  Ammonium  Chloride,  fee]  or  Freezing 

Wail r,  .yd  ;  Process  and  Apparatus  for .     P.  Naef, 

n«  York,  U.S.A.     Eng.  Pat.  16,974,  Sept.  24,  1900. 

paratus  employed  the  liquid  is  caused  to   flow  in 
vith  cooled    surfaces,    while  at  the  same    time   it 
led    in    the    process    to    the    action    of    a   cold 
winch   is    caused   to   flow   through  the   liquid  in   the 
direction   to  the  flow  of  the   latter.     Means  are 
tor  simultaneously  agitating  or  moving  the  liquid 
as  as  they  flow  through  one  another,  for  repeatedly 
x  ing  the  gas   in  alternation  with  its  flow  through  the 
iii  d,  and   for   subsequently   separating   the    crystallised 
rem  the  liquid. — R.  A. 

Iterators;  [Sea-Water,  Sec] .    F.  Simpson,  Buenos 

I  A.  R.  T.  Woods,  Liverpool.     Eng.  Pat.  3080, 
b.  16,  1900. 

T  evaporating  apparatus  is  arranged  so  that  the  steam 
i  in  the  evaporating  chamber,  by  means  of  a  coil 
a<  ed  by  steam  or  other  vapour,  &c,  is  raised  in  tempera- 
pressure,  acd  utilised  as  a  source  of  heat  to  assist 
ic  further  evaporation  of  the  liquid.  The  increase  in 
uh  emperature  and  pressure  of  the  steam  generated  in  the 
is  may  be  efifected  by  passing  it  through  a  jet  or 
le  of  the  injector  type,  in  the  primary  steam  supply,  or 
as  of  a  compression  pump,  which  may  be  worked  by 
aarj  steam.  Apparatus  of  both  these  tvpes  are 
h  ribed  in  the  specification,  the  steam  generated  in  the 
i|  iratu-  tieing  delivered  with  the  primary  steam  to  the 
of  the  heating  coil. — Ii.  A. 

•  m  Boilers  or  other  Utensils  used  in  Generating  Steam  ; 
omposMmt  for    Preventing    and    Removing    Scale   or 

orrosion  from   .      ,t.    J.   Johnstone,   Eldon    Lea, 

nnan,  N.B.     Kng.  Pat.  14,976,  Aug.  22,  1900. 

It  is  used,  made  of  330  lb.  of  eucalyptus  leaves 
,100  gals,   of   water,  to  which  130   lb.  of  ammonium 
ud  1  oz.  of  creosote  are  added. — E.  S. 


Filtering    Liquids;     Apparatus  for  .      H.    A.     Desru- 
maux, Paris.     Eng.  Pat.  19,352,  Oct.  15,  1900. 

Tiik  apparatus  comprises  two  or  more  filtering  chambers 
or  compartments,  siluated  in  the  same  horizontal  plane,  and 
communicating  with  a  common  collecting  vessel.  Each 
chamber  or  compartment  is  provided  with  a  false  bottom, 
on  which  the  tiltering  material  is  placed,  an  inlet  valve,  and 
an  outlet  valve  located  above  the  level  of  the  tiltering 
material,  and  below  the  level  of  the  outlet  in  the  collecting 
chamber.  Any  one  of  the  filtering  chambers  can  be 
cleansed  when  required,  by  closing  its  inlet  valve  and 
opening  its  outlet  valve,  thereby  causing  a  backward  current 
of  the  liquid  to  flow  through  the  chamber  from  the  other 
tillering  chambers,  or  from  the  collecting  chamber. — R.  A. 

Filtering,     Purifying,    Softening,    or    similarly     Treating 
Liquids   [  Water,  "  Trade  Effluents,"   sVc]  ;  Apparatus 

for .     H.  Desrumaux,    Paris,   and   J.    T.    Norman, 

Putney  Common,  Surrey.  Eng.  Pat.  20,205,  Nov.  9, 
1900. 
Skvkhal  filtering  chambers  are  mounted  in  the  same  hori- 
zontal plane,  at  the  top  of  a  deep  settling  reservoir,  through 
which  the  liquid  is  passed  to  the  filtering  chambeis.  The 
filtering  chambers  communicate  with  each  other  beneath 
the  filtering  material,  through  a  collecting  space  in  connec- 
tion with  a  collecting  chamber,  in  which  the  filtered  liquid 
rises  to  a  suitable  outlet.  Each  filtering  chamber  is  pro- 
vided with  inlet  and  outlet  valves,  which  enable  any  of  the 
chambers  to  be  cleansed,  by  a  backward  current  of  the 
liquid,  without  stopping  the  apparatus.  Precipitating  or 
softening  reagents,  &c.  may  be  added  to  the  liquid  in  the 
settling  reservoir,  which  may  also  be  provided  with  a  series 
of  depositing  blades  or  surfaces.  Several  modifications  are 
described. — R.  A. 

Filtering  Liquids  ;   Apparatus  for .      H.    Desrumaux, 

Paris.     Eng.  Pat.  22,581,  Dec.  11,  1900. 

A  number  of  closed  filtering  chambers,  formed  separately 
or  by  partitioning  a  suitable  vessel  or  receptacle,  are 
arranged  so  as  to  communicate  with  each  other  on  the 
outlet  side.  On  the  inlet  side,  the  chambers  can  be  put  in 
communication  with  the  inlet  pipe  for  the  unfiltered  liquid 
(which  is  supplied  under  pressure),  or  with  a  drain  pipe, 
which  enables  a  reverse  current  of  the  liquid  to  be  passed 
through  any  of  the  chambers  for  the  purpose  of  cleansing 
them.— R.  A. 

1I.-FUEL,  GAS.  AND  LIGHT. 

Peat;  Utilising .     Thonind.  Zeit.  24,  [126],  1778. 

In  the  process  devised  by  E.  Stauber,  the  wet  raw  peat  is 
broken  down  and  stirred  into  a  uniform  mass,  which  is 
delivered  into  a  rotary  drum  containing  a  conveying  device 
and  connected  at  one  end  with  a  source  of  heated  air,  and 
at  the  other  with  an  exhaust.  The  peat  is  slowly  carried 
forward  and  at  the  same  time  moved  up  and  down  ;  it  is 
thus  brought  into  intimate  contact  with  the  heated  air  and 
loses  about  half  of  its  contained  water.  The  semi-dry  peat 
is  next  conveyed  to  a  breaker,  where  it  is  further  reduced 
in  size  and  rendered  more  homogeneous  ;  then  dried  a  second 
time  in  a  steam-heated  apparatus  ;  and  finally  moulded  and 
pressed. — C.  S. 

Peat-Coal  and  Peat,  as  Coal  Substitutes.     Hamb. 
Heirs-Halle  ;  through  Thonind.  Zeit.  24,  [123],  1728. 

N.  Vilkn,  of  Gothenburg,  is  reported  to  have  introduced 
a  method  of  converting  peat  into  a  smokeless  "  coal," 
containing  72  per  cent,  of  carbon,  or  87'54  per  cent,  of 
combustible  matter ;  8  "52  per  cent,  of  incombustible  gases 
and  only  3 "94  per  cent,  of  ash;  the  heatiDg  power  being 
over  6,000  calories,  and  the  cost  13s.  6d.  to  16s.  9<f.  per 
ton.  Under  the  conditions  prevailing  in  Sweden,  viz.,  an 
abundance  of  peat  mosses,  coupled  with  the  absence  of 
good  coal,  and  a  diminishing  supply  of  wood,  the  question 
of  utilising  peat  is  important  for  that  country,  and  an 
agitation  for  securing  reduced  freights  on  peat  and  its 
products  has  been  started.  The  consumption  of  peat  is 
increasing,  and  the  fuel  possesses  the  advantage  of  being 
less  corrosive  of  metal  than  coal  is. — C.  S. 
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Oil  Furl  ill  California.  Eng.  and  Mining  J.  1901, 
71,  [3].  79. 
At  the  present  time  there  are  about  200  locomotives  using  oil 
fuel  oq  the  Santa  F.'-  and  Southern  PaeiBc  railways,  and 
this  number  is  -till  being  added  to.  The  oil  is  stored  in 
bulk,  generally  in  two  30,000-gallon  tanks,  al  the  termini, 
and  is  ted  from  the  storage  tanks  into  the  oil-holders  on 
ihe  locomotive  tenders.  5  pressure  of  air  not  exceeding 
B  lb.  is  maintained  in  the  oil-tank  on  the  tender,  in  order  to 
make  the  oil  flow  freely  to  the  burner  j  a  "pop  valve  is 
led  to  guard  against  dangers  of  explosion  from 
an  accumulation  of  inflammable  vapour.  On  the  Santa  Fe 
a  the  burner  consists  of  a  double-chambered  casting, 
fixe!  on  the  mud  ring  midway  between  the  frames.  The  oil 
from  the  tender  passes  through  a  regulating  valve,  con- 
trolled by  the  fireman,  and  issues  from  the  orifice  of  the 
upper  chamber,  which  is  3  ins.  *  i  in-  From  the  ormce 
be  lower  chamber,  which  is  3'  in.  x  ^  in.,  issues  a 
thin  sheet  of  steam,  which  comes  in  contact  with  the  stream 
of  oil.  and  s|.rav  s  it  into  the  tire-box.  The  burner  used  on 
:n  Pacific  system  has  three  chambers  or  passages  : 
an  upper  one  supplying  oil,  a  lower  one  from  which  issues 
a  thin  sheet  of  steam,  and  a  central  one  for  a  current  of  air. 
the  burner  is  set  through  the  rear  water  space  above  the 
mud  ring,  and  the  gaseous  mixture  from  it  passes  into  the 
lire-box  through  a  single  orifice. 

tinted   out   that   apart  from  the  cost  of  oil  fuel  as 

i  «  ith  co  1,  the  former  possesses  other  advantages, 

as  rapidity  of  fuel  supply,  absence   of   manual  labour 

in  handling  the  fuel,  absence  of  cinders,   sparks,  See.,  and 

.ml  control  of  firing. — A.  S. 

Lamps  .•   Behaviour  of  Electrolytic  Incandescent .     W . 

Nern-t  and  W.  Wild.     Zeits.  fur  Elektrochem.   1900,  7, 
[25],  373—376. 

The  incandescence  rods  of  these  lamps,  consisting 
Btially  of  the  raised  oxides  of  zirconium,  thorium, 
and  yttrium,  begin  to  glow  after  being  heated  to  500° — 
700°  C.  Tables  are  given  showing  the  candle  power  and 
efficieucv  of  the  lamps  under  varying  loads,  the  dimensions 
of  the  rods  varying  in  length  from  17 — 30  mm.,  and  in 
thickness  from  0-32— 1-87  mm.  The  maximum  specific 
luminosity  observed  was  10—16  Hefner  candles  per  square 
millimetre. 

The  life  of  the  thinnest  of  these  filaments  consuming  on 
an  average  about  1-35  watt  per  candle,  may  be  taken  at 
180  hours,  whilst  the  thickest  rods  will  last  at  least  twice 
as  long,  and  it  is  hoped  that  this  will  he  increased  as 
further  improvements  are  made  in  their  manufacture. 

The  energy  consumed  in  these  electrolytic  lamps  is  only- 
half  as  much  as  in  the  ordinary  incandescent  lamps,  and 
about  29  per  cent,  more  than  in  large  arc  lamps. — J.  S. 


Gas  Liquor  {Leeds)  ;  An  Analysis  of . 

See  payc  22.1. 


A.  \\.  Cooke. 


Spent  Oxide;  Rapid  Method  for  Determining  the  Prussian 
Blue  in .     J.  M.  Popplenell. 

See  page  225. 

Coal  Briquettes;  Examination  of .     G.  A.  LeRoy. 

See  under  XXIII.,  page  285. 

PATENTS. 

Gas  Furnace*,  Combined ,  and  their  Air  Compressors, 

anil  Air  Blast  Burners  for  such  Furnaces.  3.  K. 
Stewart,  Chicago,  U.S.A.  Kng.  Pat.  5317,  March  20, 
1900. 

This  is  a  combined  gas  blast  furnace,  comprising  a  muffle 
furnace,  a  forge,  a  crucible  furnace,  and  an  air  compressor. 
The  blast  furnace  comprises  a  metal  shell  enclosing  a  con- 
tinuous chamber,  the  shell  having  a  continuous  firebrick 
liuing,  dividing  the  chamber  into  separate  compartments, 
each  ol  which  is  heated  by  independent  gas  burners. 


The  gas  burner  has  a  final  discharge  moul 
arranged  for  attachment  to  the  furuace  chamber  to 
the  burner  is  to  supply  flame,  the  mouthpiece  having 
for  atmospheric  air  encompassing  its  discharj 
gas  supply  duet,  and  an  air-blast  duct,  both  disohan 
immediate  juxtaposition  into  the  mouthpiece,  with 
encompassing  air  inlet. 

The  air  inlet  consists  of  numerous  duets  formed  t1 
the  back  wall  of  the  mouthpiece  mentioned,  an 
towards  the  axis  of  the  air-blast  discharge  ther 

Another  claim  is  for  a  combined   fuel  g  I 
mixer,  consisting  of   an  air  chamber,  ;i  gas  pat 
ing  alongside   the   same,  and    having   bran  b 
transversely  therefrom  ;    air   pipes    leading   from  i 
chamber   longitudinally  through   such  transvi 
respectively;  air  and  gas  pipe  connections  lea 
into  said  air  chamber  and  gas  passage,  respeotirel' 
enlarged  flame  mouths  terminating  the  gas  pasiaj 
provided  with  air  inlet  ports  surrounding  said  paesac 

Fuel,  Smoke,  and  Fire-Gases  in   Steam  Boiler  au 
Furnaces;     Apparatus  for    Effecting    mo 

Combustion  of  the .     S.  C.  Davidson,  B 

Pat.  3266,  Feb.  19,  1900. 

The  invention  relates  to   furnace  fronts  and  compri 
following  details  : — An   air   supply  chamber 
the  furnace  and  ashpit  doorways   and  provided,  on  t 
nearest   the  furnace,   with  two   series  of  orifi 
mitting  air  into  the  ashpit  direct,  the  other  sapplv 
directly  over  the  top   surface  of  the  fire,  their  sil 
such  that  the  volume  of  air  entering  through  the 
series   is  less  than  that  delivered  by  the  first,  and  i 
so  in  constant  proportion,  irrespective  of  the 
obviate  breakage  by  irregular  expansion  am. 
that  side  of  the  air  chamber  nearest  the  fire  and  as 
formed  of  contiguously  arranged   segmental  plates 
aforesaid  orifices  of  the  second  series  arc  fitted  wit 
or  blowpipes,  projecting  into  the  air  chamber  and  f;ui 
the  heating  of  the  air  delivered  to  the  top  of  the  tire 
the  orifices  of  the  first  series  are   left  simple  in  0 
supply  cooler   air  to  the  ashpit  and  thus  protect  I 
bars.      The   orifices   are    also   arranged    so    that  i 
delivered  to  the  top   of  the  fire  is  directed  parallel 
or  converging  downward  thereon,  to  prevent  the  im 
of   hot    gases   on   the  furnace   door   when  cl 
outblast  of  flame  when  the  door  is  opened. — C.  B. 


Coal  Briquettes  and  the  like ;  Manufacture  of ,  i 

Aggiutinant  Material  for  the  Same.  A.  J.  • 
Loudon.  (From  A.Exbrayat,  Levallois-Nouilk  1  I 
Eng.  Pat.  18,839,  Oct.  22,  1900. 

The  claim  is  for  the  treatment  of  waste  material  cm  li 
cellulose,  by  means  of  distillation  and  subsequent  tri  M 
to  produce  glucose  or  dextrin,  with  a  view  of  obtai  ," 
aggiutinant  for  replacing  the  tar  or  pitch  used  in  thi  II 
facture  of  coal  briquettes  and  the  like, 
residue  from  the  treatment  of  the  cellulose  mat'  Is 
incorporated  with  the  blocks C.  S. 


Burner,  Hydrocarbon ,  for  Lighting  or  Heuli 

poses  ;  constructed  without  the  Use  of  Solder.    1 
ano,  and  La  Compagnie   Generate  d'lneai 
le  Petrole  et  l'Alcool,  both  of  Paris.    Eng.  Pat 
July  11,  1900. 


The  burner  is  designed  to  give  a  luminous  flame, 
the  addition  of  a  mixing  bell,  a  non-luminous  f! 
beating  purposes  or  lighting  by  means  of  mautli 
fuel  may  be  either  petroleum  or  methylated  -i 
tubular  wick  is  carried  in  an  annular  channel,  the  ii 
of  which  is  shorter  than  the  outer,  which  is  provide 
rack  and  toothed  wheel  for  raising  or  lowering  tl 
The  nick  carrier  is  attached  to  a  gallery  win 
the  reservoir  of  the  lamp,  and  the  lower  end  of  tbi 
slit,  so  that  air  which  gains  access  to  the  KWrfOii 
holes  in  the  gallery  can  reach  and  pass  up  tin 
cavity    within    the   wick    carrier.      An    outer    pi 
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ipporis  ;i  gluss  chimney  about  the  burner,  and  also 
prop  if  the  latter  be  required.     The  mixing  bell  is 

•d  over  the  top  or  the  central  cavity.    All  the  joints  are 

pted  to  !>.•  mads  without  wider. — J.  A.  B. 

1'.  Leroy,  Paris,     ling.  l'at.  2709, 
Feb.  1",  1S00. 
.  iratui  uencribed  comprises  a  generating  chamber, 
„a  cylindrical  Bhell  with  refractory  lining,  which 
narrows   iow.ir.l~   the  base   by  a  parabolic   curve, 
nsverae   passage,  the  ends  of  which  arc 
[   with  doors,  through   which   the   slag  ami  cinders 
emoved.     la  the  centre  of  this  passage  is 
through   which   the  air  for  the  combustion  of  the 
gerr.tiug  chamber  is  admitted  fioin  a  transverse 
,i   air  is   forced  from  a  compressor.     A  spray 
,!-,>  be  injected  with   the  air,  if  an  admixture 
in  the  product  is  required.     A  hopper  on  the 
principle  is  provided  for  feeding  the  generator  with 
and   the  gas  made,  is  led  away  through  a  lateral  outlet 
top  of   the   generator  to  a  cleaning  chamber  oi- 
lier.    Any   ordinary   solid   fuel   may  be  employed,  and 
id   into    tin-    generator  above  the 
inders.     The  gas  produced  may  be  carburetted  ae 
.r,  if  it  be  required  for  lighting  purposes. 

ba i  the  generator  is  intended  to  ensure 

onn  distribution  of  the  air  in  the  mass  of  fuel. 

—J.  A.  B. 

and  By -Products ;  Method  and  Apparatus  for  Pro- 

„-,'„o -.    V.  Naef,  New  York,  U.S.A.    Eflg.  Pat.  2888, 

,1900.    (Internat.  Convent.  Date  claimed  July  13, 
99.) 

thod   and   apparatus  for  obtaining  gas  from   fuel 

^covering  by  products,  such  as  ammonia  and  tar, 

following  objects :  (1)  to  recover  the  by-products 

roaring  all  the  gas  for  their  recovery  ;  (2)  to  treat 

mtities  of    fuel   continuously   and    without    much 

,  I)    to   produce    better    tar-oils    than    are    usually 

m   g.is   producers;   (4)  to   obtain   gas    free    from 

i)  to  obtain  most  of  the  obtainable  ammonia 

with    tin-    simultaneous   melting   of   the    cinders; 

i -odui  e  water  in  the  gaseous  or   liquid  state  to  the 

ii  by  improved  means;  (7)  to  obtain  illuminating 

-    ice  from  nitrogen,  and  the  separate  production 

..as  in  the  same  apparatus  ;  (8)  to  run  off  the 

in  a  molten  state  ;  and  (9)    to  produce  ammonia 

.      the  nitrogen   of   the    air   as    well   as   from   the    fuel. 

i  orate  details  and  plans  are  given. — R.  S. 

ami  By-Product"  ;   Method  and  Apparatus  for  Pro- 
ving  P.  Naef,  New  York,  U.S.A.  Eug.  Pat.  2888a, 

b.  13, 1 900.   (Internat.  Convent.    Date  claimed  July  1 3, 

99). 

objects   and   general   principles   are    the   same,   with 

.•mission,  as  in  the   principal   patent    (see   preceding 

■act).    The  producer    gas,   however,   given  off  from 

unlets   (in  the   former   case)    is    led    by   an  exterior 

to  a  chamber  surrounding  fuel  feeding  pipes  at  the 

of    the   furnace.      By   this    means    the   fuel    is    first 

v  coked,  and  illuminating  gas  containing  much  tar  oil 

f-.     Lower  down  the  fuel  is  acted  upon  by  steam  and 

ir  blast  in  two  stages  as   before.     The  molten  cinders 

away  through  a  lute  of  liquid  slag.     Cyanide  is  also 

d  to  be  obtained  in  this  apparatus,  "  the  fuel  generally 

lining  sufficient  alkali  "  to  form  the  salt.— R.  S. 

and  By-Products ;  Method  and   Apparatus  for  Pro- 

cing .  P.  Naef,  New  York,  U.S.A.  Eng.  Pat.  2888b, 

■b.  13,  1900.   (Internat.  Convent.  Date  claimed  July  13, 
H9.) 

niKi;  divided  application,  the  stated  objects  being  the 
with  some  omissions,  as  in  the  principal  patent  (see 
act  to  Bag.  l'at.  2888  preceding).  In  this  case,  the 
its  are  discharged  in  the  solid  state,  a  suitable 
auical  device  being  employed.  A  portion  of  the  pro- 
r  gas  obtained  is  led  through  a  tube,  wherein  it  meets 
a  water  spray,  and  the  mixture  is  introduced  into  the 
r  part  of  the  furnace. — R.  S. 
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Gas  and  By-Products  ;  Method  and  Apparatus  for  Pro- 
ducing  .  P.  Naef,  New  York,  U.S.A.  Eng.  Pat.  28880, 

Feb.  18,  1900.  (Internat.  Convent.  Date  claimed  July  13, 
1899.) 
The  stated  objects  are  the  same,  with  one  omission,  as  in 
the  principal  patent  (see  abstract  Kng.  l'at.  2888  pre- 
ceding). In  this  case,  the  lower  crucible  part  of  the  fur- 
nace has  a  water  jacket,  and  is  fitted  with  electrodes, 
so  that  carbides  may  be  produced.  Or,  the  molten 
slag  can  overflow  into  a  separate  vessel,  carbonaceous 
material  added,  and  electrodes  introduced  therein  to  obtain 
tin-  carbides.  Within  the  furnace,  some  distance  up, 
another  pair  of  electrodes  is  passed  through  the  walls, 
so  as  to  produce  cyanides.  Two  gas-heating  devices  may 
be  used  along  with  the  furnace.  Through  one,  some  of 
the  gas  from  the  upper  portion  of  the  furnace  may  be 
circulated  and  mixed  with  steam,  and  then  re-introduced 
into  the  furnace.  Through  the  other,  the  gas  withdrawn 
from  the  lower  outlets  is  passed  to  heat  the  air  blast  used. 

— R.  S. 

Gas  and  By-Products;  Method  and  Apparatus  for  Pro- 
ducing  .  P.  Naef,  New  York,  U.S.A.  Eng.  Pat.  2H88d, 

Feb.  13,  1900.  (Internat.  Convent.    Date  claimed  July  13, 
1899.) 

The  objects  are  again  the  same,  with  an  omission,  as  in  the 
principal  patent  (see  abstract  to  Eng.  Pat.  2888  preceding). 
In  this  ease,  the  upper  part  of  the  furnace  is  formed  with 
vertical  flues  within  its  walls.  Gas  burners  are  introduced 
at  the  base  of  these  flues,  so  as  to  furnish  heat  to  the  upper 
part  of  the  furnace  for  distillation  purposes.  The  upper  and 
lower  parts  of  the  furnace  may  be  separated  by  horizontal 
doors,  which  can  be  turned  on  shafts  at  intervals,  to  allow 
the  fuel  to  pass  from  the  upper  portion  to  the  lower. 
Illuminating  gas,  preferably  heated,  may  be  passed,  through 
the  upper  part  of  the  furnace,  entering  by  the  steam  or 
water  ducts. — R.  S. 

Gas  and  By-Products ;  Method  and  Apparatus  for  Pro- 
ducing. P.  Naef,  New  Y'ork,  U.S.A.  Eng.  Pat.  2888e, 
Feb.  13,  1900.  (Internat.  Convent.  Date  claimed  July 
13,  1899.) 

With  some  omissions,  like  the  principal  patent  (see  abstract 
to  Eng.  Pat.  2888  preceding).  In  this  case  the  gas  pro- 
duced, mixed  with  undecomposed  steam,  is  withdrawn  from 
the  furnace  some  distance  above  the  steam  inlets,  passed 
through  a  gas  heater,  and  re-introduced  higher  up.  This  is 
repeated  higher  up  still.  Between  the  upper  and  lower  parts 
of  the  furnace  the  passage  may  be  contracted  by  means  of  a 
water  jacket.— R.  S. 

Gas  and  By-Products ;  Method  and  Apparatus  for  Pro- 
ducing   .     P.  Naef,  New   York,  U.S.A.     Eng.  Pat. 

2888F,  Feb.  13, 1900.     (Internat.  Convent.   Date  claimed 
July  13,  1899.) 

(See  abstract  to  Eug.  Pat.  2888  preceding.)  In  this  case  the 
furnace  is  provided  with  a  double  hopper  feeding  arrange- 
ment, and  with  a  similar  discharging  arrangement.  Each 
consists  of  two  superposed  cylinders  with  bells  closing  against 
the  end  of  each  cylinder.  The  cylinders  are  preferably 
water- jacketed. — R.  S. 

Gas  for  Illuminating  and  Heating  Purposes.     A.  H.  Arzt, 

London.  Eng.  Pat.  4736,  March  13,  1900. 
A  mixture  of  siliciuretted hydrogen  (SiH4)  and  hydrocarbon, 
diluted  with  air  or  coal-gas,  is  made  by  passing  the  air  or 
gas  over  a  porous  body  impregnated  with  silico-tri-ethyl- 
formate  (4SiH(OC.,Hj,)3),  and  a  volatile  hydrocarbon  con- 
taining "  a  small  amount  of  sodium,  amorphous  table  salt 
or  crude  camphor,"  either  of  which  three  bodies  is  said  to 
split  up  the  silicon  ester  and  liberate  "  silicic  hydrogen." 
The  gas  so  produced  is  stated  to  have  hitherto  quite  unknown 
qualities  for  heating  and  lighting  purposes.  The  porous 
body  is  made  by  drying  and  calcining  in  a  furnace  small 
lumps  of  a  paste  consisting  of  a  mixture  of  powdered 
pumice  stone,  magnesium  oxide,  and  water.  Giving  pumice 
the  formula  HoSi3Or,  the  patentee  states  that  the  porous 
body  formed  has  the  formula  JIgSis07,  and  possesses  peculiar 
chemical  properties,  and  the  valuable  quality  of  completely 
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assimilating  into  its  mass  an  addition  of  >ilico-tri-ethyl- 
fonnate.  The  preeenoe  of  silicic  hydrides  i"  hydrocarbon 
vapours  ia  said  also  to  prevent  their  condensation  in  the 
gas  pipes.  The  products  of  decomposition  of  the  material 
■  Ited  to  be  (1)  a  trisilicatc  of  magnesium,  which  after 
preliminary  heating  and  washing,  yields  the  bod}  MgSljO-, 
and  (.2)  tetrethyhc  silicate,  a^ii^OC  II  ,> ..  which  may  l>c 
distilled  over  and  convened  into  the  triethylformate  by 
oondncting  into  it  the  fumes  from  magnesium  silicon 
(MgjSi),  which  has  been  moistened  with  hydrochloric  a.  id. 
The  reconversion  thus  of  the  bodies  decomposed  to  their 
original  state  is  claimed. — J.  A.  B. 

Acetylene  Gas  Generators.  Sir  C.  S.  Forbes,  Hart.. 
London.  Eng.  Pat.  8855,  Feb.  13,  190O. 
iinj  or  more  tubes  containing  carbide,  each  supported 
within  an  outer  tube  suspended  from  the  top  of  a  bell  or  a 
tixed  gasholder,  are  supplied  with  water  from  the  tank  of 
the  gasholder  through  holes  in  the  upper  part  of  each  outer 
tube  and  a  channel  which  opens  near  the  base  of  the  tubes. 
If  gat  i  at  a  greater  rate   than    it  is  consumed,  its 

sore  cuts  off  the  water  from  the  holes  in  the  outer 
tubes,  and  m>  interrupts  the  supply  of  water  to  the  carbide. 
Condensing  and  purifying  apparatus  is  attached  to  the 
generator,  which  is  ii  tended  to  be  portable.  A  modified 
apparatus  of  larger  capacity  is  also  described. — J.  A.  1!. 

[(  m  Gas  .-  Apparatus  for  Generating . 

C.  T.  Morelle,  Paris.     Eng.  Pat.  4786,  March  13,  1900. 

Attacked  to  the  crown  of  the  bell  of  a  gasholder,  but 
either  within  or  without  the  bell,  is  a  distributing  drum 
comprising  a  series  of  cups  with  hinged  bottoms,  which  are 
released  in  succession  as  the  drum  is  rotated,  through  a 
<\-!em  of  rods  and  levers  each  time  the  bell  descends.  The 
drum  is  supplied  from  a  hopper  with  carbide,  which  is 
thus  discharged  from  each  cup  in  turn  into  the  water  in  the 
gasholder  tank. — J.  A.  B. 

Acetylene  Gas  ;  Apparatus  for  Generating ..     K.  G. 

Gustafsson,  Stockholm.     Eng.  Pat.  20,947,  Nov.  20,  1900. 

C'.r.iitDK  is  supported  on  a  grating  in  the  upper  part  of  a 
closed  chamber,  the  lower  part  of  which  forms  an  inverted 
cone  and  contains  water,  which  is  displaced  into  a  super- 
posed reservoir  by  the  gas  evolved  by  the  action  of  the 
water  vapour  on  the  carbide,  if  that  gas  is  not  consumed  as 
rapidly  as  it  is  evolved.  The  surface  of  the  water,  and 
hence  the  quantity  of  water  vapour  liberated  to  the  carbide, 
is  diminished,  owing  to  the  conical  form  of  the  lower  part 
of  the  chamber,  as  the  water  is  displaced  by  gas.  The 
apparatus  is  intended  for  the  gradual  continuous  generation 
of  acetylene,  with  a  minimum  of  attendance. — J.  A.  15. 

Filaments    [  Welsbach]  ;   Osmium    Illuminating  .       C. 

Auer  von  Welsbach,   Vienna.     Eng.  Pat.  7210,  April  18, 

1900. 
Reffhi  ROE  i-  made  to  patentee's  English  specifications 
Xos.  1535  and  13,116  of  1898  (this  Journal,  1899,571). 
The  present  invention  relates  to  the  process  for  the  produc- 
tion of  the  osmium  filaments  in  spiral  or  undulating  form. 
A  paste  is  prepared  from  a  mixture  of  finely-divided  osmium, 
pure  soot,  lavulose  or  burnt  sugar,  and  pure  gum-arabic. 
Filaments  made  from  this  paste  are  given  a  spiral  or  un- 
dulating form,  and  after  being  heated  for  some  time  to  a 
bright  red  heat,  with  exclusion  of  air,  they  are  subjected  to 
the  consolidating  treatment  described  in  the  former  specifi- 
cations. A  support,  consisting  of  a  fine  thread  or  filament 
of  refractory  oxides,  such  as  thoria,  may  be  inserted  through 
the  spiral. — 11    B. 

Lighting  Devices  for  Causing  the  Ignition  of  Illuminating 
and    Vapours.        W.   P.   Thompson,    Liverpool. 
From   A.  Simonini,   Brooklvn,  U.S.A.     Eng.  Pat.  7596, 
April  24,  1900. 

One  form  of  the  lighting  device  consists  of  the  combination 
of  a  preliminary  heater,  composed  of  platinum  black,  and  a 
secondary  heater,  composed  of  a  mixture  of  rare  earths — 
such  as  threads  impregnated  with  a  solution  of  nitrate  of 
cerium,  didymium,  praseodymium  or  neodymiurn,  with  or 
without  nitrate  of  thorium. 


A  second  form  of  the  device  consists  of  the  com' 
of  the  preliminary  aud  secondary  heaters  described  at 
with   an  igniter,  such  as  a  platinum  wire,  which  i> 
of  igniting  the  gas  alter   receiving  an  initial  heath] 
the  secondary  heater.  —  II.  H. 

Gas  Lamps;  Incandescent  .     G.  C.   Dymo 

pool.     Prom   S.   Zielenziger,   Berlin,     Eng.   Pat. 
Aug.  14,  1900. 

In  the  lamps  described  and  claimed,  the  space  bet! 
bottom  of  the  chimney  aud  the   burner-tube 
closed,  the  air  requisite  for  the  combustion  of  t 
drawn  in  entirely  through   the  air-inlet  of  the  burner, 
area  of  the  apertures  in  the  burner-top,  at  which   the 
burns,   is   about    double   that     of    ordinary    incande- 
burners.     Above  the  glass  chimney   which  surround- 
fiame  rises  an   elongated  chimney,  about   25  ins.  iu  lei 
the  connection  between  the  lower  end  of   which  and 
glass  chimney   is  effected   by  means    of   an  annular 
which    makes    a   practically   gas-tight    connection, 
powerful  draught  induced   by  the  long  chimney  pn 
strong  inward  current  of   air    through  the  air-inlet  o' 
burner,  and  "  the  flame  resulting  will  have  an  ilia 
power  such  as  is  otherwise  obtained  bv  compressed  ga- 

-11 

Gas  Burners  ;  Incandescent .     C.  Carpenter,  Loi  t, 

Eng.  Pat.  22,491,  Dec.  10,  1900. 

If  a  properly  proportioned   mixture  of  gas  and  ail 
plied  to  incandescence  burners,  the  mantles  are 
damage  by  the  explosion  which  occurs  when   the 
ignited   or   extinguished.      To   prevent  this,   the  | 
provides  the   burner  with  a  secondary  gas  passage, 
cock    is   so  bored  and    arranged   that,   when  in  I 
position,  it  acts  as  a  two-way  cock,  supplying  gas  to    o 
the  ordinary  nozzle  and   the  secondary  gas   pat 
burner  is  thus  fed,  immediately  before  igniting  or  i  >- 
guishing,  with  an  excessive  proportion  of  gas,  aud  u 
explosive  effect  results.     When  the  cock  is  turned 
the  secondary  passage  is  cut  off. — H.  B. 

Carbons:  Electric  Light  .     H.   S.   Browne 

Prom  J.   F.   Sanders,   Portland,    Oregon,    I    - 
Pat.  9260,  May  19,  1900. 

Lampblack    mixed   with   tar   or    pitch   is   heati  i 
contact   of    air,    until    volatile    matter    is    expelled   at 
material   is    powdered,   again  mixed   with  binding  mi  ii 
and    more   strongly   heated,    the   process    ben 
until  the  carbon  has  become  hard.    It  is  then  again  po«  A 
and   mixed    with   an    "  illuminating   salt,"   "  as  the    ■ 
phates  of  calcium   or  magnesium   or  bismuth  or 
of  magnesium,"  which,  it  is  stated,  assUt  in  formal    I 
the   arc  by   volatilisation.     Binding   material   is  add   ' 
the  mixture,  the  mass  is   heated,  powdered,  and  ml  ( 
hot   under  high    pressure.     The  carbon    pencils  are  i 
packed  in  powdered  coke  or  the  like,  and  v. 
heated.      To   increase    the   light-giving   prop* 
carbons,  they  are  placed  while  warm  in  a  solution  of  C 
or  of  potassium  cyanide,  and  are  then  dried  ;  or  the  c 
arc  made  hollow,  and  packed  with   the  above-r 
other  reducing  agents. 

It  is  stated  that  carbons  made  as  described,  I 
in  end-to-end  contact,   the    upper   one   feeding  -air 
gravity.     Preferably,  the  carbons  are  made  with  a 
ance   core,"    the    material    and   preparation   of    wb 
similar  to  that  of  the  carbons,  but  containing 
of  non-conducting  material,  such  as  kaolin  or  carbon  " 
For  the  end-to-end  contact  system,  hollowed  carboi  a 
be   used,  having  a  "  resistance   tip  "  replacing  tb<  o 
made  of  fire-clay,  carborundum,  or  the   like, 
sufficient  graphite  to  impart   some  degree  of  condoci  Ii 
and  sometimes  with  an  "  illuminating  salt ";  or  it    > 
coated  with  a  conducting  substance.     Solid  ca 
as  described  for  the  "  resistance  core,"  may  I 
vided  with   an   external   metallic   coating.     Colour    I 
are  obtained  by  treating  the  carbons  in  solubo 
salts,  as  for  a  red  light,  iu  a  strontium  salt  aolul  i 
indium  or  "  lithium  "  salt  solutions  for  a  blue  or  grti  '•'■ 
respectively. — E.  S. 
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emdmoenet    Bodies,    Electrical;    Heating    Bodies  for 

„, ,  made  of  Second-class  Conductors.     \  .  F. 

London.    From  Allgeincine  Elektricitats  Gesell- 
.,  baft,  Berlin.    Eng.  Pat.  18,898,  Aug.  2,  1900. 

bodies  oc  coils  are  made  of  refractory  material, 
.■  ,,.  porcelain,  magnesia,  &c,  wound  round  with 

I'iuuni   «  r.    '    According  I le  method  the  refractory 

mixed  with  any  suitable  agglutinant  substance, 

dextrin,  starch,  or  the  like,  and  is    moulded  into 

,it  O'S  I"  '-'  mm.  thick   and  1U  to  30  cm.  long;  the 

Is,  wound  with  fine  platinum  wire,  are  rendered  flexible 

Dg  them  in  wat.r  and  are  then  wound  into  spiral 

t,l   finally  the  coils  are  dried  and 

-ed  to  bright  incandescence  by  means  of  a  furnace  or  an 

arrant     According  to  another  method,  the  refrac- 

i  rod,  before  being  wound  round  with  platinum   wire,  is 

.  i  1,  and  after  winding  with  platinum  wire  is  brought 

!e  condition  in  a  blowpipe  flame,  and   is   wound 

in  a  spindle.     Such   heating  bodies  can  he  used  in 

or. — II.  H. 

iht  [Electric']  ;  Methods  of  and  Menus  for  Electrically 

'rodveing  .     <i.    C.    Marks,    Ix>ndon.     From   The 

reneral    Electric   Co.,   New   York.      Eng.   Pat.    14,181, 

1900. 

1  the  lamps  described,  an  electric  arc  is  produced   within 

•s  tubes,  bulbs,  &c,  between  electrodes  one  of  which, 

least,  vapourises    at    a    low  temperature — mercury,  for 

mple.     As  the  arc  obtained  in  an  atmosphere  of  mercury 

our  emits  a  discontinuous  spectrum,  the  light    having  a 

ible  colour,  there  is   provided  on  the  surface  of  the 

electrode  a  layer  of  alkali  salt,  such  as  iodide  or 

n  asilicate  of  lithium,  sodium,  &c,  which  will  impart  such 

a  dour  to  the  arc  as  to  correct  its  tint,  or  oven    produce  a 

Hired    light   if   desired.     The  colour-modifying  salt   may 

b  diluted  with   a  comparatively   inert  substance,   such    as 

c  ium  fluoride.     Various  constructional  forms  of  lamps, 

..dying  the  above  principles,  are  described. — H.  B. 

nps  Applicable  for  Colour  Matching  or  General  Light- 
ig  Purposes.  A.  Dufton,  Sheffield,  and  W.  M.  Gardner, 
radford.  Kng.  Pat  83,476,  Nov.  24,  1899. 
T  :  inventors  claim  : — "  The  application  to,  or  use  in  con- 
ji  :tion  with,  electric  lamps  or  other  sources  of  artificial 
li  t,  of  coloured  screeus  or  reflectors,  or  a  combination  of 
b  l,  so  selected  as  regards  colour  and  tint  as  to  absorb  or 
ti  reept  such  coloured  rays  as  are  found  to  be  in  excess  of 
I  nal  daylight,  for  the  purpose  of  rendering  the  light  of  the 
si  e  quality  as  daylight  or  suitable  for  matching  or  viewing 
•i  urs."  Also,  in  connection  with  the  above  screens, 
96  of  copper  in  the  form  of  a  cupric  salt,  or  as  an 
edient  of  the  material  when  such  consists  of  glass." 

— C.  S. 

htixg    Apparatus,    Intense    ;    for    Instantaneous 

'holograph;/.     J.  F.  Guimaraes,  Bois-Colornbes,  France. 
■at  611,  Jan.  10,  1900. 

invention  comprises  a  movably  enclosed  chamber,  a 
unatically  controlled  flash-light  mechanism  in  said 
el  uber,  adjustable  upper  and  lower  shutters  and  an 
ir  med  blue  glass  actinic  screen  beneath  the  lower  aperture 
chamber,  also  a  powder  holder,  ignition  tube,  tube 
»  t,  ball,  reservoir,  support,  catch,  and  means  forenclosiug 
tl  chamber.— C.  S. 


sk  Light  Apparatus  and  Cartridges  for  Use  therewith. 
-■■,  Halle  and  Saale,  Germany.     Eng.  Fat.  12,647, 
aly  IS,  1900. 

'.  inventor  claims  the  combination  of  a  collapsible 
ular  hood,  normally  held  gathered  together  above  the 
;  by  cords,  with  a  cartridge  enclosed  in  a  destruc- 
Btr,  or  with  a  lamp  fitted  with  a  cord  releasing 
e  actuated  by  the  explosion  of  the  flash  powder,  the 
It  being  to  unfold  the  hood  circularly  around  a  hori- 
lal  spindle  and  to  form  a  circumscribing  hollow  space  for 
confinement  of  the  smoke  rising  from  the  combustion 
he  flash  light.  The  cartridge  is  provided  with  priming 
position  to  produce  ignition   under  the   influence  of 


friction,  peicussion,  or  tbe  like ;  and  the  lamp,  alternatively 
used,  is  provided  with  strips  of  priming  composition,  which 
ignite  the  powder  situated  beneath  the  releasing  valve. 

— C.  s. 

III.— DESTRUCTIVE  DISTILLATION. 
TAR  PRODUCTS.  PETROLEUM. 

Wood  Oil  [By  Destr.  Distillation]  ;  Composiiion  of  a . 

G.  S.  Fraps.     Arner.  Chem.  J.  1901,  25,  [1],  26—53. 

L"  1 1 1  —  oil  consists  of  the  low  boiling  portions  of  hard-wood 
tar,  treated  with  caustic  potash  and  again  distilled.  It  was 
of  a  brownish-red  colour  and  semi-transparent.  It  was 
distilled,  and  the  portion  boiling  below  140C,  amounting  to 
about  42  per  cent,  of  the  whole,  was  examined  apart  from 
the  portion  boiling  between  140°  and  210°.  The  author 
found  that :  (1)  The  wood  oil  was  a  mixture  of  homologous 
series  of  different  classes  of  compounds.  (2)  It  contained 
small  quantities  of  aldehydes,  C„H»„0,  corresponding  to 
the  series  of  saturated  acids  CH^Oo,  of  which  all  up  to 
•  caproic  acid  have  been  found  in  wood  vinegar.  Only 
valeric  aldehyde  was  identified,  but  acetic  aldehyde  and 
propionic  aldehyde  have  been  found  in  wood  oil  by  other 
observers.  Furfural  was  present  in  minute  quantity.  (3) 
It  contained  ketones  C„H2nO,  of  which  the  dimethyl-, 
methylethyl-,  methylpropyl-,  and  probably  methyl- n-butyl- 
and  di-ethyl- ketones  were  detected.  (4)  It  contained  also 
ring  ketones,  e.g.,  cyclopentanone.  (5)  Neither  mesityl 
oxide  nor  methylcyclopentanoue.  (6)  Only  minute  quanti- 
ties of  nitriles.  (7)  The  methyl  esters  of  the  saturated 
acids  present  in  wood  vinegar  (see  supra)  ;  the  lower 
boiling  ones  in  considerable,  the  higher  in  very  small 
quantity.  (8)  Esters  of  unsaturated  acids  were  present. 
(9)  It  contained  methyl-,  dimethyl-,  trimethyl-,  and 
higher  furaues.  (10)  There  was  no  dimeihylaeetal. 
Pyridines  and  alcohols  were  not  present  in  appreciable 
quantities.  (11)  Unsaturated  compounds.  (12)  Toluene 
aud  xylene,  and  probably  cumene  and  cymene.  (13)' 
Creosote.  (14)  There  were  finally  present  in  minute 
quantity,  phenol  ethers.  (15)  The  higher  boiling  oils, 
freed  from  ketones,  aldehydes,  ethereal  salts,  and  creosote, 
were  separable  into  two  parts,  one  soluble  and  the  other 
insoluble  in  glacial  acetic  acid.  Both  parts  absorbed 
bromine  readily. — J.  A.  B. 

Propylbenzene ;  Formation  and  Preparation  of . 

F.  Bodroux.     Comptes  Rend.  132,  [3],  155—157. 

When  trimethylene  bromide  acts  on  benzene  in  presence 
of  aluminium  chloride,  symmetrical  diphenylpropane  is 
produced,  but,  at  the  same  time,  no  doubt  from  decom- 
position of  part  of  the  diphenylpropane,  a  quantity  of  a 
lower  boiling  substance  (157° — 159°  C.)  is  formed,  which 
analysis  shows  to  be  propylbenzene,  with  a  very  small 
admixture  of  isopropylbenzene.  The  same  hydrocarbon  is 
formed,  though  in  smaller  quantity,  during  the  action  of 
propylene  bromide  on  benzene  in  presence  of  aluminium 
chloride.  The  author  has  repeated  Silva's  experiments  on 
the  decomposition  of  diphenylpropane  by  aluminium 
chloride,  but  finds  that  the  hydrocarbon,  C6H,.C3H-,  thus- 
formed  is  a  mixture  of  approximately  equal  patts  of 
;  propylbenzene  and  cumene.— J.  T.  D. 

Texas  Petroleum  (Beaumont)  ;   Quality  of . 

Chem.  Trade  J.,  March  2,  1901,  201. 

Veky  conflicting  reports  have  been  published  as  to  the 
quality  of  the  oil  from  the  well  recently  bored  at  Beaumont, 
Texas,  Samples  show  a  decidedly  different  appearance^ 
from  any  of  the  Eastern  oils,  and  it  apparently  has  some 
of  the  characteristics  of  the  California  and  Russian  oils. 
An  analysis  made  at  the  State  University  of  Texas  claims 
'  the  oil  to  be  of  "very  high  grade,  and  is  of  the  kind  best 
suited  for  lubricating  purposes."  The  Emery  Manufac- 
turing Co.,  petroleum  refinery,  at  Bradford,  Pa.,  however, 
have  made  a  practical  examination  of  the  oil,  and  have 
issued  tbe  following  report : — 

The  oil  is  of  a  dark  green  colour,  and  has  an  offensive 
odour,  similar  to  that  of  Lima  and  Canadian  oils,  with  the 
odour  of  sulphuretted  hydrogen  more  pronounced.  The 
crude  oil  has  a  flish  test   of  1103  F.  and  fire  test  of  130°; 


- 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.      [Man-h so.iw ! 


ity  at  60°  F.  is  -23-6°  1!.  The  oil  showed  no  evidence 
of  congealing  ut  a  temperature  of  5"  below  aero  ;  this 
,\0D.  sence  of  paraffin,  and  thai  it   belongs  to  n 

wing  an  asphalium  base.  Four  gallons  of 
th.  crude  oil  were  subjected  to  fractional  distillation,  and  the 
ty  of  the  rir~t  ■>  ox.  of  distillate  that  passed  through 
The  condenser  was  S8  B  The  gravity  of  the  first  • 
of  distillate  obtained  was  53  B.,  that  of  the  second  8-oz. 
sample  of  distillate  from  the  still  being  -try  r>..  Ton 
1-pint  samples  of  the  distillate  were  obtained,  the  gravities 

of  which    were  as    follows:    Fir-  -,J,  33-1°; 

third,  3-26    ;    fourth,   31-6  ';    fifth,    808    ;    sixtl 
seventh,  2>  6  :  eighth,  87'6°;  ninth,  36 -7    ;  tenth,  25-4  . 
The  first  and  seoond  B-oz.  samples  flashed  at  the  ordinary, 
temperature,  and  would   be  luiue,   but    could  not 

be  used  in  the  arts  on  account  of  the  low  gravity,  and  on 
account  of  the  low  percentage  (1  -  Jti  per  cent.  |  of  the  yield 
it  would  he  almost  unprofitabli  For 

the  burning  oil  distillate,  the  tirst  four  pint  samples  were 
taken,  the  gravity  being  34  B.,  and  the  mixture  was  found 
to  have  a  flash  I  ist  I  B5  \l>el.  or  a  tire  test  of  about  130  F. 
\\  le  the  ah  itb  oil  would  pass  the  grade  requirement  in  the 
properties  of  colour  and  fire  test,  the  gravity  and  odour 
place  it  below  the  value  even  of  Lima  oils.  The  intense 
odour  of  the  oil  would  prevent  its  use  as  an  Uluminant,  and 
the  sulphur  imparts  a  very  disagreeable  smell,  which  cat: 
only  be  removed  with  great  difficulty  and  expense.  The 
-  buik  of  the  distillate  would  be  condensed  at  gravities 
below  30  B. ;  on  account  of  its  Ion-  viscosity  it  could  not 
be  used  as  a  lubricant.  Hence  the  oil  can  only  be  used  for 
fuel,  and  even  then  its  odour  would  prevent  its  use  as  a 
fuel  in  a  thickly  populated  centre.  From  4  galls.  (32 
pints)  of  crude,  the  following  percentages  of  products  were 
obtained:  3  pint,  53:  benzine,  l'JC  per  ceut. ;  §  pint, 
44 -9C  benzine,  1-56  per  cent. ;  \  pint,  44  9  benzine,  l'JG 
per  cent. ;  4  pints  low  gravity  and  bad  smelling  illuminating 
oil,  unmarketable,  12-5  percent.;  25  pints  fuel  oil,  78-12 
per  cent. ;  coke  and  loss,  6  26  per  ccut. 

Petroleum  and  Benzene  ;  Deodorisation  of .     Pharm. 

Post  33,  [45],  639  ;  after  Boll.  Chim.  farm. 
1 1)  .\  von -vu  of  4  litres  of  petroleum  is  thoroughly  shaken 
with  100  gnus,  of  zinc  chloride,  and  the  mixture  Doured  into 
a  vessel  containing  quicklime.  (2)  4  j  litres  of  benzine  are 
allowed  to  stand  for  24  hours  with  a  mixture  of  1  -25  litres 
of  sulphuric  acid  and  30 grins,  of  potassium  permanganate; 
the  separated  benzine  is  then  washed  with  a  solution  of 
7-5  grins,  of  potassium  permanganate  and  15  grins,  of 
sodium  carbonate  in  1  litre  of  water.  (3)  C.  Henry 
obtains  an  odourless  preparation  by  mixing  100  kilos,  of 
petroleum  with  15  kilo,  of  litharge,  9  kilos,  of  potassium 
carbonate,  and  20  kilos,  of  water,  and  afterwards  washing 
with  water.  Any  dark  colour  produced,  may  be  removed, 
in  the  case  of  light  hydrocarbons,  by  bleaching  with  ozone ; 
but  with  heavy  hydrocarbons  this  method  does  not  succeed, 
on  the  contrary,  the  tint  is  intensified.  Although  reducing 
agents  suggest  themselves,  the  best  results  are  obtained  by 
tiltration  through  animal  charcoal.  This  material,  when 
exhausted,  niav  be  washed  with  acetone  and  used  again. 

—J.  0.  B. 

[Petroleum]  :   Distillation    Test    versus  J'lash-point    Test. 

K.   W.  Charitsihkoff.     Petr.  Ind.  Tech.  Rev.    3,    [95], 

595—596. 
The  necessity  for  employing  the  fractional  distillation  test 
for  petroleum  is  urged  by  the  author  on  the  grounds  that 
oil  containing  fractions  of  low  boiling  point  smokes  after 
burning  three  or  four  hours,  the  flame  also  increasing 
considerably,  which  is  a  source  of  danger.  His  experi- 
ments with  five  samples  of  oil,  four  of  which  contained 
15  per  cent.,  and  the  fifth  10  per  cent  of  fractions  boiling 
below  150°  C,  gave  the  results  shown  in  the  accompanying 
table. 

Smoking  began  in  the  third  hour  with  Nos.  1 — 4,  hut 
only  in  the  sixth  hour  with  No.  5,  the  cause  being  the 
diminished  viscosity— and  consequent  more  rapid  ascent 
through  the  wick — as  the  oil  becomes  heated  in  the  lamp. 
The  author  inclines  to  limit  the  importance  of  the  flashing 
point  to  affording  an  indication  of  the  presence  of  normal 
fractions  (b.  pt.    150"  to   270°  C.)  ;    and    he   favours   the 


introduction  of  a  condition  to  the  effect  that  the  bun 
qualities  should  neither  increase  nor  diminish  by  more  tl 
a  certaiu  proportion,  say,  -20  per  cent.,  in  a  given  time. 

Oil  for  Wirklcss  Lumps. — Being  of  opinion  that  wick 
lamps  require  a  special  oil,  the  author  has  devi-.-il  1  tes' 
apparatus  ("  kerosene  meter  ")  for  determining  the  suitali 
of  oils  for  this  purpose.  With  this  object  he  passe, 
oil  through  a  heated  glass  tube  at  300'  G.,  and  if  no  la 
black  is  formed,  and  no  decomposition  of  vapour  oco 
the  oil  is  considered  to  have  passed  the  test 

The  experiments  were  made  with  Grosny  oil,  and  req 
repeating  with  other  kinds  before  definite  requirement- 
be  laid  down. — C.  S. 

Tar  Distillation;    'Treatment   of  Noxious    Vapours  J 
——.     J.  Craven  anil  W.  H.  Coleman, 
See  page  200. 

Leeds  Gas  Liquor;  An  Analysis  of .     A.  W.  Cck 

Seepage  225. 

IV.-COLOimiNQ  MATTERS  AND 
DYESTUFFS. 

Canarin  and  Pseudosulphocyanogen  (Pseudotltioc 

.     A.  Goldberg.    J.  prakt.  Gher>    63.  [1 

41—48. 
The  yellow  cotton  dyestuff  Canarin  is  formed  fron. 
sulphocyanogeu    (thiocyanogen)    products   (obtained    j 
sulphoeyanate  salts;  as  an  alkali  salt  by  treating  the  1  I 
with  potash  or  soda  lye.     The   reaction  is  an  oh- 
and  the  dyestuff  appears  to  be   formed  as 
The  following  table  gives  the  amounts  obtain    I 
methods    from    100    grms.    of    potassium     sulpli 
(thiocyauate)  in  tolerably  concentrated  solution:— 


Method. 


Pseudosulpho- 
cyanogen 
Product. 


CaMrm 

Rrdro 

Acid 


Grms. 

Treated  with  an  excess  of  chlorine  I  MPS 

Miller's  method,  treatment  with  :;.->—  10 

potassium  chlorate  and  hydro-  , 

chloric  acid. 
Treated     with     an     equivalent  '  32  0 

amount  of  bromine. 
To-  iO-<l  with  twice  the  equivalent  68-9 

amount  of  bromine. 
Treated    with    three  times   the  WO 

equivalent  amount  of  bromine. 
Treated  with  100  grms.  of   red  .'WO 

fumiDg  nitric  acid. 
100  grms.  of  ammonium  solpho-  4*4 

cyanate  gave  with  10'J  grms.  of 

ammonium  persulphate. 

It  follows,  therefore,  that  the  solutions  originally  pn 
by  the  action  of  alkali  lye  on  pseudosulphocyai 
possessed  a  very  low  tinctorial  power.     The  sodium  ■ 
Canarin  is  sparingly  soluble  aud  dries  to  a  shining  1  !l 
dark  brownish-red   mass,  which,  on  immersion  in    b 
swells  up  and  subsequently  dissolves  in  much 
cially   if  heated.      The   dilute   aqueous    solutions  ■! 
tendency    to    dissociate.      An   analysis    of    the    ( 
liberated  from  the  sodium   salt   by  hydrochloric  acnl  I 
the  formula  H6CSNSS;U,  or  a  multiple  thereof.    Thi  * 
duct  dries  to  a  mass  similar  to  the  sodium  salt,  g  - 
yellowish-red  powder  and  is  very  stable  to  reducing 
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>aly  one  third  ol  Ihe  hydrogen  is  replaceable  by  alkalis. 

•.urn-iii  era  also  be  obtained  with  a  yield  ol  30— 40  per 

int.  of  the  weight  of  the  sulphocyanate,  according  to  tier. 

804,  liv  the  action  of  the  equivalent  amount  of  dry 

,  particular  temperature  on  dry  sulphocyanate 

at i    'In-  resulting   mixture  with  alkali    lye. 

[uel  of  the  reaction  is  a  substance  bnving  the 

1 1.,    \  -  ii,  with  no  tinctorial  properties,  whirl,  is 

0  the  amount  of  about  one-third  of  the  dvestuff 

reduced,     ft  would  appear  according  to  this  method  that 

reactions    take    place :— nKSCN    ,   nCl  = 

(CNS),»    +    6HaO         HjCgNgSyO   t- 

I  OS       II  Si  i   ;    2COS  +  II.S.n.       ll.i)  + 

nih.ir  finds  in  common  with  other  inves- 

raton  that   the   pseudosulphocyanogen  products  obtained 

e,  contaiu  from  :l  to  8  or  9  percent,  of  oxygen. 

rmation  of  the  pseudosulphocyanogen   products   is 

tl  reactions;  moreover,  water  participates 

ml  the  equation  KSCX  +  8Br  +  51LO  =  KIISO, 

sllUr   r  C<  IN  II  accounts  for  the  formation  of  sulphuric 

■ill,  which,  as  well  as  hydrocyanic  acid,  can  be  detected  as 

•■•ducts   of   the   reaction.     In  view  of  the   small   yield  of 

umriii  obtained,  and  the  fact  that  sulphur  and  persulpho- 

are    present    in    the    pseudosulphocyanogen 

formed,  it   follows  that   this   hitter  is  a  mixture  of 

o  or  more   substances,  as   Liebig,   in   IS  14,  had   already 

anted  out.     Laurent  and  Gerhard!  (Comptes   Rend.  22, 

Hi  ■  \  Sj  as  the  formula  for  pseudosulphocyuno- 

lined    by   the  action    of  chlorine    on  a  potassium 

anate    solution" :    but    Volckel    (Annalen    89,    125)    was 

able  to  obtain  directly   a   product  free  from  oxygen  by 

9  method,  and  the  author  hears  out  this  statement.     The 

■roer  dissolved  this  product  in   concentrated   sulphuric 

.i.  and  obtained,  after  precipitation  with  water,  a  product 

which  be  assigned  the  formula  ILC,N,S,  ;  but  the  author 

inion  Sat  the  substance  is  not   preeipitated  uu- 

IDgedj    as     Volckel    states,    although    hitherto    this    has 

sumed  to   be  the  case.     Moreover,  the 

inula  11'     \  Sj  does   not    represent    the   chief  constituent 

the  original   pseudosulphocyanogen  product   any  more 

in  that  of  ( 'unarm. — T.  A.  L. 

liyo  :   History  of  the    Derelopment  of  the   Manufacture 

thetic  .     H.    Brunck.     Lecture  delivered   at 

he  opening  of  the  Uot'manu   Institute,  Berlin,  Oct.  20, 
1900.     (See  also  P.  P.  Reason,  page  209.) 

the  occasion  of  the  inauguration  of  the  "Hofmann- 

is  "  uuiler  the  auspices  of  the  German  Chemical  Society, 

aper  was  read  by  Prof.  A.  v.  Baeyer  on  the  history  of 

synthesis  of  Indigo,  which  was   followed  by  the  present 

liess  dealing  with  the  subject  from  an  industrial  stand- 

int. 

n  the  early  days  of  the  coal-tar  colour  industry,  chemical 
'  tories  were  dependent  upon   contributions  from  various 
ntific  sources,  but  very  soon  this  condition  of  affairs 
■   altered,  and  the  creation  of  laboratories  working  for 
benefit  of  the  industry  by  the  cultivation  of  science  led 
such  a  development    of  the  industry  that  from  being 
recipient  only  it  was  then  enabled  to  itself  enrich  and 
pagate  scientific  investigation.     The  work  in  technical 
oratories  is  not,  however,  confined  to  the  ascertaining  of 
f  facts  or  the  discovery  of  new  compounds,  but  must 
i  take  into  consideration  the  cost  of  production,  and  the 
,-lopment  of  the  industrial  process  necessary  therefor; 
idens  and  also  renders  more  difficult  the  problems  in 
ory  compared  with  university  laboratories.     Processes 
ipable  of  industrial  application  are  generally  never  pub- 
mil  practically,   therefore,  only  those  results  and 
-  become  public  for  which  it   is  possible  to  obtain 
■  -tive  patents.     Such  a  manufacture  is  that  of  Indigo, 
which  in  Germany  alone  152  patents  have  been  taken 
Emmerling   ana    Engler's   observation   that   o-nitro- 
iophenone  could  be    converted    into    Indigo    did   not 
practical  process,  but  the  discovery  of  Ad.  Baeyer 
880  of  the  synthesis  of  Indigo  from   o-uitrophenylpro- 
ic    acid    rendered    the    manufacture   of    the    dyestuff 
nically  possible.     Orthonitrophenylpropiolic   acid  is  a 
vative   of   cinnamic    acid,   which    could   be   made    by 
xkln's  reaction  "  from  benzaldehyde,  and  this  substance 
readily  obtained  from  toluene.     Cinnamic  acid  subse- 


quently was  made    more   chcaplj   from   benzal  ehl 

sodium  acetate,  and  by  nitrating  its  ester  instead  of  the  free 

acid,    70    per  cent,    of    the    latter   was   converted   into  the 
o-nitro  compound.     Difficulties  still  attended  the  bromina- 

tion  of  the  o-nitrocinnaiuie  acid  and  the  conversion  of  the 
resulting  dibromide  into  o-nitrophenylpropiolic  acid,  but 
early  in  1881  this  product  was  continuously  manufactured 
and  Caro  discovered  that  it  could  be  employed  for  In 
printing  by  reduction  with  -odium  xanthate,  although  this 
process  never  came  into  very  general  use.  Iu  1882  Baeyer 
and  Drewsen  discovered  the  synthesis  of  Indigo  from 
o-nitrobenzaldehyde  and  acetone,  and  although  the  forma- 
tion of  Indigo  proceeded  more  smoothly  than  by  means  of 
the  cinnamic  acid  process,  the  production  of  o-uitrobenzal- 
dehyde  either  by  the  nitration  of  benzaldehyde  or  the 
oxidation  of  o-nitrotoluene,  with  or  without  previous 
chlorination,  presented  such  difficulties  that  the  experiments 
appeared  to  be  without  a  practical  future.  .Moreover,  the 
cost  of  production  of  synthetic  Indigo  depended  not  only 
on  the  price  of  toluene  but  also  on  the  utilisation  of  the 
/)-nitro  by-products.  In  1893  Kalle  and  Co.  introduced 
their  Indigo  salt,  viz.,  the  soluble  bisulphite  compound  of 
o-nitrophenyllactic  acid  ketone,  and  this  product  finds 
application  in  cotton  printing.  In  1896  the  Farbwerke 
Hoechst  discovered  a  technically  useful  process  for  obtain- 
ing o-nitrobenzaldehyde  from  o-nitrotoluene  by  treating  the 
chlorination  product  of  this  latter  with  aniline  or  sulphanilic 
acid,  converting  these  derivatives  into  the  corresponding 
benzylidenc  compounds  and  treating  with  acids  (Eng.  Pat. 
15,890  of  1897;  this  Journal,  1898,  658).  The  direct 
oxidation  of  o-nitrotoluene  has  also  been  developed  by  the 
Societe  des  Usines  du  Rhone,  as  well  as  by  The  Badische 
Anilin  und  Soda  Fabrik,  but  all  these  processes  are  ham- 
pered by  the  consideration  that  the  world's  supply  of 
toluene  is  limited,  apart  from  the  fact  that  they  also  require 
the  utilisation  of  the  /)-nItro  by-products.  With  regard  to 
the  former  statement,  the  annual  production  of  benzene 
and  toluene  is  at  present  about  25,000  to  30,000  tons,  of 
which  about  5,000  to  6,000  tons  are  toluene  and  about 
sufficient  to  satisfy  present  requirements.  Hence  for  every 
ton  of  toluene  available  for  the  manufacture  of  Indigo, 
there  would  be  produced  4  tons  of  benzene  for  which  some 
use  would  have  to  be  found.  According  to  the  best  tech- 
nical methods,  the  production  of  1  lb.  of  Indigo  requires 
4  lb.  of  toluene ;  and  since  the  total  consumption  of  100  per 
cent,  of  Indigo  maybe  estimated  at  about  11,000,000  lb.,  it 
would  be  necessary  to  quintuple  the  present  output  of  coal- 
tar  hydrocarbons  in  order  to  completely  replace  vegetable 
Indigo.  For  this  reason  some  other  initial  material 
was  sought  of  which  the  supply  was  sufficient  and 
adequate,  and  in  1890  Heumann  discovered  that  Indigo 
could  be  obtained  by  fusing  phenylglycoeoll  with  caustic 
potash,  the  initial  materials  in  this  case  being  aniline, 
acetic  acid,  chlorine  and  alkali,  which  are  readily  obtained. 
The  yield  of  dyestuff,  however,  was  unsatisfactory,  and  the 
observation  also  that  the  Indigo  sulphouic  acid  obtained 
from  phenylglycoeoll  by  the  action  of  fuming  sulphuric 
acid  was  inferior  to  that  obtained  from  Indigo  itself,  led  to 
the  abandonment  of  this  method  as  a  commercial  process. 
Heumann,  however,  had  also  discovered  that  the  glycocoll 
of  anthranilic  acid,  i.e.,  phenylglycoeoll  o-carboxylic  acid 
when  fused  with  potash  also  yields  Indigo,  and  this  is  the 
method  employed  by  the  Badische  Anilin  und  Soda  Fabrik 
at  the  present  day.  Phenylglycoeoll  o-carboxylic  acid  is 
obtained  by  reacting  with  monochloracetic  acid  on  anthra- 
nilic acid,  and  this  latter  is  produced  from  phthalic  acid  by 
conversion  first  into  phthalimide,  and  then  by  the  action  of 
an  alkaline  solution  of  bromine  into  anthranilic  acid.  With 
this  product  as  a  starting  point,  naphthalene  became  the 
initial  material  for  the  synthesis  of  Indigo.  The  amount  of 
coal  tar  treated  for  its  hydrocarbons,  which  is  assumed  to 
be  two-thirds  of  the  total  world's  output,  contains  from 
40,000  to  50,000  tons  of  naphthalene,  of  which  only  some 
15,000  tons  are  separated  for  consumption  at  the  present 
time.  Hence  there  remain  at  least  25,000  tons  available 
for  Indigo,  which  at  present  are  either  burned  to  lampblack 
or  remain  dissolved  iu  the  heavy  oils.  The  process  for  the 
production  of  phthalic  acid  by  oxidising  naphthalene  with 
chromic  acid,  which  had  been  in  use  for  20  years  was  too 
expensive,  and  the  method  now  employed  consists  in  heating 
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naphthalene  with  highly  concentrated  sulphuric  acid  in 
e  of  mercury.  Tor  the  preparation  of  this  acid  and 
the  utilisation  of  the  sulphur  dioxide  evolved  iu  the  reaction, 
the  Ba  lische  Anilin  and  Soda  Fabrik  employ  their  contact 
which  by  the  direct  anion  of  pyrites  burner  gases 
i-  more  profitable  for  the  manufacture  of  sulphuric  aciil 
th.m  the  load  chamber  process.  Thai  this  operation  is  of 
some  magnitude  is  evident  from  the  statement  that  from 
the  preseut  production  of  phthalic  anhydride,  there  result 
annually  some  85,000  to  40,000  tons  of  sulphur  dioxide. 
which  must  be  reconverted  into  Bulphuric  anhydride  Bj 
this  method  naphthalene  is  oxidised  to  phthalic  acid  by 
of  atmospheric  oxygen,  and  a  complete  cyole  of 
operations  is  thus  established.  Simultaneously  the  produc- 
tion of  chloracetic  acid  was  investigated.  Large  amounts 
of  chlorine  are  required  both  for  the  manufacture  of  this 
product,  and  also  for  oxidising  phthaliuiide  to  anthramlic 
acid.  It  is  necessary  to  chlorinate  nearly  2,000  tons  of 
glacial  acetic  acid,  equivalent  to  aboui  180,000  cubic  yards 
of  wood.  In  order  to  obtain  the  chlorine  necessary,  the 
he  Anilin  und  Soda  Fabrik  have  acquired  the  electro- 
ns of  the  Chemische  Fabrik  Elektrou  in 
Griesheim,  and  purify  the  product  by  liquefaction.  In  the 
course  of  experiments  on  the  fusion  of  the  phenylglycocoll 
y-earboxylic  acid,  free  indoxylic  acid  was  obtained,  and  this 
product  was  introduced  commercially  under  the  name 
"  Indophor,"  and  finds  application  in  cotton  printing.  The 
Indigo  obtained  from  the  aqueous  solution  of  the  melt  by 
oxidation  with  air  is  crystalline,  and  in  order  to  obtain  it 
ndition  suitable  for  the  vat,  it  is  converted  into  a 
sulphate  by  means  of  sulphuric  acid,  which  is  then  decom- 
posed with  wat.r,  yielding  the  Indigo  in  an  easily  reducible 
condition.  The  author  then  describes  the  advantages  of 
synthetic  Indigo,  and  the  difficulties  met  with  on  its  intro- 
duction. The  value  of  the  Indigo  annually  produced  was 
about  4,000,000/.  to  5,000,000/.,  and  at  present  prices  the 
value  may  still  be  about  2,500,000/.  to  3,000,000/.  The 
author  is  of  opinion  that  ultimately  tnis  amount  will  be 
provided  for  synthetically,  and  up  to  the  present  time  the 
Badische  Anilin  und  Soda  Fabrik  has  invested  about 
300,000/.  in  the  prosecution  of  this  trade.  "  The  quantity 
of  Indigo  at  present  now  annually  produced  at  Ludwigs- 
hafen  would  require  the  cultivation  of  an  area  of  more 
than  a  quarter  of  a  million  acres  (390  square  miles)  of 
land  in  the  home  of  the  Indigo  plant." — T.  A.  L. 

Azo-Compounds  from  m-Tiduidine.     S.  Samclson. 
Ber.  33,  [1'J],  3479—3483. 

The  author  bas  prepared  a  number  of  azo  derivatives  of 
dimethyl-witoluidine  (from  m-toluidine  and  methyl  iodide), 
bv  dissolving  this  base  together  with  a  diazotisable  amine 
in  hydrochloric  acid,  and  adding  the  solution  to  an  alkaline 
solution  of  sodium  nitrite.  In  this  manner  he  has  obtained 
from  dimethyl-m-toluidine  and  aniline,  dimethyl-m-toluidine 
azobenzene,  which  crystallises  from  alcohol  in  shining  red 
needles,  melting  at  66J  C,  from  p-  and  wi-toluidine, 
dimetbyl-m-toluidinc-azo-p-toluene,  melting  at  121°  C,  and 
dimethyl  -  m  -  toluidine  -  azo  -  m  -  toluene  melting  at  74°  C, 
whilst  p-phenetidine  and  p-anisidine  yield  the  correspond- 
ing compounds  melting  at  137°  and  136°  C.  respectively. 
All  these  products  yield  hydrochlorides,  sulphates,  and 
platinichloride  double  salts.  In  the  preparation  of  di- 
m.thyl-m-toluidineazobenzene  sulphonic  acid,  a  solution 
of  dimethyl-m-toluidine  containing  the  theoretical  quantity 
of  hydrochloric  acid  for  solution  is  added  to  dia/.otised 
BUlphanilic  acid.  The  whole  is  then  made  distinctly 
alkaline  with  soda-lye,  and  after  some  time,  the  sodium  salt 
of  the  azo  compound  separates  out.  The  free  acid  is 
hygroscopic,  and  the  barium  salt  crystallises  in  micro- 
bexagonal  brown  plates.  The  substance  on 
reduction  yields  sulphanilic  acid  and  p-araidodimethyl-m- 
toluidine. — T.  A  .  I.. 

PATENTS. 

ninrk   Arid    Proof  Cii'lm,    Dye;   Manufacture  of  a  Per- 
manent   .     V7.  W.  Stolaroff,  Troloff,  Moscow,  F.ussia. 

Kng.  Pat  2195,  Feb.  :;,  1900. 

The    patentee   obtains   a   black    cotton   dyestuff,  which   is 
unaffected  by  sulphuric  acid,  soap,  light,  and  other  agents, 


by  heating  together  a  mixture  of  an  alkali  sulphide,  sal 
phur,  and  dinitrophenol,  the  essential  feature  of  the 
invention  being,  that  at  least  four  atoms  of  sulphur  react 
with  each  molecule  of  dinitrophenol.  The  following 
example  illustrates  the  method  employed.  A  mixl 
96  kilos,  of  crystallised  sodium  sulphide  and  19  kilos  ,,i 
sulphur  is  melted  in  an  iron  vessel,  and  mixed  with 
IS'4  kilos,  of  1.2.4-dinitropheuol,  the  temperature  bcine 
ktpt  at  115  — 200  C.  until  the  mass  becomes  solid  Tl„ 
melt  is  then  dissolved  in  water,  precipitated  with  an  acid 
tiltered,  washed,  and  dried,  or  else  it  cm  be  used  directK 
for  dyeing  purposes.  In  place  of  pure  1.2.4-dioitro 
phenol,  the  crude  product  obtained  by  treating  phenol  will 
nitric  acid  may  be  employed.  The  process  may  also  li, 
carried  out  iu  a  closed  vessel,  in  which  ease  the  formation 
of  the  dyestuff  is  complete  at  105'— 11 J   ('.— T.  A.  L. 

Violet-Black   Azo- Dyestuff' for    Wo3l ;   Manufuetn 

.     O.  Imray,  London.     From  The  Farlnverke  voro, 

Meister,  Lucius  und  Burning,  Iloechsta  Main 
Eng.  Pat.  2772,  Feb.  12,  1900. 

When  6.2. 1 .4-nitro-aminophenol  sulphonic   acid  is  di;un 
tised   and  combined   with  /3-naphthol,  it  yields  a  moruue 
dyestuff,  which  dyes   wool  directly  a  deep  violet,  and  thi 
on  treatment  with   chromium  compounds  is  converted  hit 
a  black.     F\>r  the  manufacture  of  the  dyestuff,  3  84  kilo: 
of  sodium   nitroamiuophenol   sulphonate   are  dissolved  i 
100  litres  of  water,  33  litres  of  hydrochloric  acid  (30'  11. 
are  added,  and  the   solution  is  diazotised  at  10  —IS    I 
The  yellow  diazo  solution  is  then  run  into  50  litres  ol 
containing  0'7  kilo,  of  caustic  soda,  3" 3  kilos,  of  soilitu 
carbonate,  and  2 '2  kilos,   of /3-naphthol.     The  dyestuff 
formed  at  once,  and  the  liquid  becomes  bluish  violet.    It 
then  heated  to  45°  C,  and  stirred  at  this   teinper.it 
some  hours,  when  the   remainder  of  the   dyestuff  is  ulu 
out.     In  a  dry  state  the  dyestuff  is  a  brouzy-brown  | 
soluble  to  a  violet  solution  in  water,  and  is  little  chai 
ammonia.     The   dyestuff  is   sparingly   soluble   in 
and  gives  a  bluish-red   solution  in   concentrated  sulphur 
acid,  which  yields  a  brick-red  precipitate  on  adding  water. 

i  \.  l. 

Azo   Colouring  -  Matter   [ZfW],    and    Lakes    from    A 
Colouring   Matters ;  Manufacture    and  Production 

.      J.    Y.  Johnson,  London.      From  The  11 

Anilin  und  Soda  Fabrik,  Ludwigshafen,  Germany.    Kn 
Fat.  2784,  F'eb.  12,  1900.     (Second  Edition.) 
Tins  specification   is  supplementary  to  Eng.  Pat.  25,511 
1899  (this  Journal,  1901,  35),  wherein  the  preparatioD  ol 
monoazo-dyestuff  from  2"  1-naphthylamine  sulphoi 
is  described,   and  the  production  of  lakes  therefrom.    1 
patentees    have    now    found    that    certain    heteronucl' 
/3-naphthylamine  sulphonic  acids  when  diazotised  and  i " 
bined   with    /3-naphthol,  yield   azo-dyestuffs   of  which  i 
barium,    calcium,    lead,    aluminium,    and    zinc    salt- 
practically  insoluble  in  cold  water,  and  therefore  eo 
suitable  for   use   as    colour   lakes.  •  The   /8-naphtli 
sulphonic   acids  which  the  patentees  propose  to  emplnr 
the  2-1',  2  2',  2 •  3'  and  2  4'  acids,  the  procedure  being 
same  as  that  described  iu  the  original  patent. — T.  A.  L 

Aromatic    Compounds  and   Colouring  Matters  th 

the  Manufacture   and  Production  of  .     J.  1 

son,   London.      Froat    The    Budisehe   Anilin   und  8 
Fabrik,    Ludwigshafen,     German}'.       Eng.    l'at.    5 
March  16,  1900. 
A.  CORDING  to  Kng.  Pat.  20,232  of  1899   (this  Jotttn 
818),  1.3.4  6-dinitrodichlorobenzene  when  condeo 
p-aminophenol  audits  sulphoni;  orcarboxylicacidd. 
yields    dinitro-di-p-hydroxydiphenyl-?»-phenylene 
its  disulphonie  or   dicarboxylic  acid  derivative  respi  - 
The   patentees  now  find  that   the  two  chlorine 
dinitrodichlorobenzene  can  be  successively  replaced  by 
similar   or   dissimilar   aminopheuol   radicles,  SO 
possible     to    obtain    asymmetric     dipheuyl  -  •»  • !' 
diamine    derivatives.       It    must,   however,    I 
that   o-aminophenol-p-sulphonic    acid   will   not   N I 
moreover,  the  o-aminophenol  radicle  can  onlj 
for   the   first  chlorine  atom.     When  only  one  chlorine  i 
has  been  replaced  by  an  aminophenol  radicle,  tbe< 
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vn  product  reacts  with  ammonia,  forming  dinitroaruino- 
droxydipheoylaminea  ami  their  sulphonic  or  carboxylic 
ids,  or  the  condensation  may  be  effected  in  the  reverse 
ier  starting  with  ammonia.  All  these  products  when 
it.  d  with  sulphur  and  an  alkali  sulphide,  yield  fast  dark 
(•Staffs  for  unmordantcd  cotton.  The  following  is  a 
pical  example: — A  mixture  of  237  kilos,  of  1.8.4.6- 
litrochohlorobenzene,  and  46  kilos,  of  /i-aminophenol 
drochloride  is  dissolved  in  2,000  kilos,  of  alcohol,  the 
lution  being  mixed  with  300  kilos,  of  crystallised  sodium 
00  litres  of  water,  and  heated  to  50° — 605  C, 
del  a  reflux  condenser  for  about  four  hours.  The  con- 
n  product  which  separates  out  is  filter-pressed, 
shed  with  water  and  drained.  It  is  insoluble  in  water, 
i  sparingly  soluble  in  alcohol,  from  which  it  separates  in 
>rt  red  prisms  melting  at  about  22  83  C.  Of  the  dinitro- 
loro-p-hydroxydiphenylamine  so  obtained,  70  kilos,  are 
ten, and  with  52  kilos,  ofp-aminophenol-o-sulphonic  acid, 
kilos,  of  crystallised  sodium  acetate,  and  750  kilos,  of 
ohol  are  heated  for  two  hours  in  an  autoclave  to  about 
i'.  When  cold,  the  precipitate  formed  is  filtered  off, 
solved  in  water  and  reprecipitated  by  adding  salt.  The 
ulting  dinitrodi;>-hydroxydipIienyl-m-pbeuyleuediamine 
lium  sulphonate  is  a  brownish-yellow  powder  readily 
uble  in  water,  but  sparingly  in  brine.  In  order  to  obtain  a 
■stuff,  1J  kilos,  of  the  above  scdium  salt,  7.">  kilo-,  of 
stallised  sodium  sulphide,  and  2.'i  kilos,  of  sulphur  are 
wly  heated  at  140"  — 160'  C.  until  the  melt  becomes  dry 
1  can  be  powdered.  The  product  is  soluble  in  water, 
1  separates  as  a  black  precipitate  from  the  solution  on 
ing  salt.  It  gives  bluish-black  shades  on  unmordantcd 
ton.— T.  A.  L. 

thravenc  Scries,  and  Colouring  Matters  therefrom ; 
Manufacture  and   Production  of  Xew  Halogen  Deriva- 

tke .     J.  Y.  Johnson,  London.     From   The 

ladische  Aniliu  und  Soda  Fabrik,  Ludwigshafen,  Ger- 
lany.     Kug.  Pat.  54.">9,  March  22,  1900. 

Kng.  Pat,  21,572  of  189t'  tthis  Journal,  1900,  892)  it  is 
wn  that  by  the  action  of  certain  halogens  on  certain 
uino-anthraquinohe  sulphonic  acids  there  result  halogen 
vatives  of  diamino-anthraquinone,  the  sulphonic  acid 
up  being  split  off.  It  is  now  found  that  the  amino- 
liraquinone  sulphonic  acids,  obtained  by  reducing  the 
uid  3-nitro-anthraquinone  sulphonic  acids  of  Claus  ;Ber. 

1014),  when  acted  on  by  chlorine  or^bromine,  vield 
agen  aminoauthraquinone  sulphonic  acids.  These  pro- 
t>  are  themselves  dyestuffs,  and  give  red  to  brown  shades 
wool,  but  by  condensing  them  with  certain  aromatic  amines 
y  yield  new  dyestuffs,  giving  violet  to  blue  shades  on 
uordanted  and  mordanted  wool.  For  the  production  of 
moiminoanthraquinone  sulphonic  acid,  50  kilos,  of 
minoaiithraquinone  sodium  sulphonate  are  dissolved  in 
10  litres  of  warm  water  and  treated  at  70°—  80°  C.  with 
I  kilos,  of  bromine  on  the  water-bath,  until  all  the 
mine  has  reacted.  The  brownish-coloured  solution  is 
D  precipitated  with  salt,  and  gives  a  pale  reddish  powder. 

a  further  condensation  it  is  mixed  with  10  times  its 
ght  of  p-toluidine,  and  boiled  until  the  colour  of  the  melt 
first  red  and  later  violet)  does  not  increase  in  intensity. 

melt,  when  cold,  is  extracted  with  ether   to   remove 

Undine,  and  the  new  dyestuff,  which  forms  a  bluish- 
lel  powder  readily  soluble  in  water,  gives  violet  shades  on 
» cue-mordanted  wool. — T.  A.  ],. 

Dyes  [Blue]   derived  from  Amidonaphthohulpho 

Production    of .     R.   B.   Kansford,    Upper 

ud.   From  L.  Cassella  and  Co.,  Frankfort-on-Main, 

.ermany.     Eng.  Pat.  4677,  March  12,  1900. 

table  monazo  dyes  can  be  obtained  by  combining  the 

o  compounds  of  1.2. 5-aminopheuol   sulphonic  acid   or 

4  -nitroaminophenol    with   1 . 1 ' .  2 . 4-aminonaphthol 

Upborne  acid.     These  products  give  dull    claret  shades 

wool  very  sensitive  to  light,   but  when  treated  on   the 

with  copper  salts  the  shades  are  changed  to  reddish- 

t  dark  blue,  which  show  an  excellent  fastness  to  light. 

instance,    15-8    kilos,   of    ;)-nitro-o-aminophenol    are 

i   p       .'u  -  ,'".te  h5-dro<*loric  acid  and  diazotisedat  about 

U  with  7  kilos,  of  sodium  nitrite.   The  diazo  compound 


is  then  run  into  a  solution  of  32  kilos,  of  1  .  l'.2.4-aruino- 
naphthol  disulphonic  acid  kept  alkaline  with  sodium 
carbonate.  The  solution  is  heated  to  60°  C,  and  the  dye- 
stuff  is  precipitated  with  salt  and  20  kilos,  of  potassium 
chloride.     It  separates,  when  cold,  in  small  crystals. 

— T.A.I,. 
Black  Colouring  Matter  directly    dyeing   Cotton ;  Manu- 
facture of  a .     C.    D.    Abel,   London.     From   1  lie 

Actieugesellschaft    fttr   Anilinfabrikation,  Berlin.      Eng. 

Pat.  7074,  April  17,  1900. 

It  is  claimed  that  a  direct  black  for  cotton  is  obtained  by 
boiling  in  aqueous  solution  eqnimolecular  proportions  of 
picric  or  picramic  acid1  and  the  dinitro-oxydiphenylamine 
having  the  formula  1 .3.4  (NO.,)2C6H3.XH.C6H4.()H(p) 
together  with  sulphur  and  an  alkali  sulphide.  A  mixture 
of  25  kilos,  of  dinitro-oxydiphenylamine,  20  kilos,  of  sodium 
picramate,  75  kilos,  of  sulphur,  200  kilos,  of  crystallised 
sodium  sulphide,  and  175  litres  of  water,  is  heated  under  a 
reflux  condenser  for  30  hours.  The  solution  is  then  diluted 
with  water,  and  the  dyestuff  precipitated  by  an  acid  or  by- 
passing in  a  current  of  air.  It  is  then  filter-pressed  and 
dried,  together  with  sodium  sulphide,  and  gives  intense 
bluish-black  fast  shades  on  unmordantcd  cotton.  An  equi- 
molccular  proportion  of  picric  acid  may  be  substituted  for 
the  picramic  acid  in  the  above  example. — T.  A.  L. 

Black    Colouring  Matter  directly  dyeing  Cotton  ;  Manu- 
facture of  a  .     C.   D.    Abel,  London.     From   The 

Actiengesellschaft  fur  Anilinfabrikation,   Berlin.      Eng. 
Pat.  7(175,  April  17,  1900. 

The  picramic  acid  of  the  preceding  speci6cation  (see 
above)  is  replaced  by  16   7  kilos,  of  dinitrophenol — 

(OH  :  N02  :  NO.,  =  1:2:4), 

the  resulting  product  giving  deep  fast  bluish-black  shades 
on  unmordanted  cotton.— T.  A.  fj. 

Black    Colouring   Matter   directly   dyeing  Cotton  ;  Manu- 
facture of  a  .     C.  D.   Abel,   London.     From  The 

Actiengesellschaft  fur   Anilinfabrikation,   Berlin.      Eng. 
Pat.  7076,  April  17,  1900. 

The  patentees  find  that  m-dinitro-o-cresol,  when  cohobated 
with  sulphur  in  an  alkali  sulphide  solution,  gives  a 
dyestuff  containing  sulphur.  For  instance,  32  kilos,  of  m-di- 
nitro-o-cresol, 1.3. 5.6. C6Ho.CH3. (NO-);. OH,  120  kilos,  of 
crystallised  sodium  sulphide.  45  kilos,  of  sulphur,  and 
100  litres  of  water  are  boiled  together  under  an  inverted 
condenser  for  30  hours.  The  dyestuff  is  precipitated  by 
means  of  a  mineral  acid  or  a  current  of  air,  and  is  then 
filter-pressed  and  dried  either  by  itself  or  together  with 
sodium  sulphide.  In  the  latter  case  it  is  not  necessary 
to  add  sodium  sulphide  to  the  dye-bath.  The  new  dyestuff 
gives  brownish-black  shades  of  remarkable  fastness  on 
unmordanted  cotton T.  A.  L. 

Dyestuffs  [Yellow,   Orange],  and  Processes  for  the  Pro- 
duction of  Same ;  Xew  or  Improved .     M.   Lange, 

Amsterdam.     Eng.  Pat.  21,970,  Jan.  26,  1901. 

The  new  products  are  ketones  of  1  .l'-dihydroxynaphtha- 
lene,  the  ketonic  group  probably  entering  the  naphthalene 
nucleus  ortho  to  one  hydroxyl.  These  products  may  be 
obtained  by  four  different  processes  :  (1)  By  heating  car- 
boxylic  acids  or  their  anhydrides  with  1 .  l'-dihydroxy- 
naphtbalene  in  presence  of  condensing  agents,  such  as  zinc, 
stannic,  ferric,  or  aluminium  chloride  or  sulphuric  acid ; 
(2)  by  condensing  Ll'-dihydroxyuaphthalene  with  acid 
chlorides  or  bromides  of  the  general  formula  B.COC1  in 
presence  of  a  condensing  agent ;  (3)  by  condensing  the 
same  product  with  trichlorides  or  bromides  of  the  general 
formula  R.CC13;  or  (4)  by  heating  the  mono- or  diacidyl 
derivatives  of  1  .  l'-dihydroxynaphtbalene  with  one  of  the 
above-mentioned  condensing  agents.  As  an  example  of 
one  of  the  methods  employed,  16  kilos,  of  1 .  l'-dihydroxy- 
naphthalene, 20  kilos,  of  benzotrichloride,  and  120  kilos,  of 
dilute  alcohol  are  heated  at  70°—  80"  C.  until  all  the  benzo- 
trichloride has  disappeared.  The  dihydroxybenzonaphthone 
so  obtained  crystallises  from  dilute  alcohol  in  long  orange- 
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brown    needles,    melting    at    alum;    189     C,    and 

aluminium-mordanted  fabrics  brilliant  orange  shades. 

— T.  A.I* 

Azo-  and   Xitro-Compoumls  ;    /{eduction  of .     G.W. 

Johnson.     From  C.  F.  Boenringer  und  Soehne.    Eng. 
Pat  19,879,  Nov.  6,  1900. 

■ider  XI.  A.,  page  2.'i9. 

7— TEXTILES:  COTTON,  WOOL,  SILK,  Etc. 

Finishing  Materials  and  their  Application.     Fiirth. 

F&rber-Zeit.  i9oi,12,  [l].  1—6. 
The  substances  which  are  «oM  to  finishers  under  a  great 
variety   of  fancy   names  eonld   usually   be  made   by  the 

finisher  hitn-.elf  at  a  much  less  tost,  the  principal  finish- 
ing materials  arc  as  follows  : — 

Starch. — The  starch  employed  may  have  been  prepared 
from  potatoes,  maize,  rice,  wheat,  sago.  &e. ;  it  is  usually 
boiled  with  water  to  a  paste,  and  serves  as  a  stiffening,  or, 
with  a  subsequent  calendering  for  imparting  a  gloss  to  the 
fabrics.  I  f  the  fabric  is  to  remain  soft,  starch  should  never 
be  used,  but  it  is  indispensable  tor  linings,  linen  goods, 
ftc.  Potato  starch  is  found  to  possess  the  greatest  thicken- 
ing power,  and  wheat  starch  follows  next  in  this  respect. 
Instead  of  hot  water,  cold  caustic  alkalis  may  be  employed 
for  preparing  starch  paste,  the  paste  being  neutralised  with 
sulphuric,  or,  for  linen  with  acetic  acid,  since  the  sodium 
acetate  thus  formed  gives  the  material  the  desired  cold,  damp 
feel.  The  starch  pastes  made  w  ith  alkalis  come  into  the 
market  as  "  Crystalline,"  "  Globyline,"  &c,  at  a  price  far 
exceeding  the  cost  of  manufacture.  This  product  is  only 
to  be  preferred  to  ordinary  starch  paste  in  the  case  of 
delicate  fabrics. 

Soluble  starch  prepared  by  long  boiling  under  pressure 
or  by  the  action  of  various  substances,  e.g.,  malt  or  bleacb- 
inc  powder,  does  not  give  the  material  the  stiff  feel  of 
ordinary  starch,  nor  has  it  the  tilling  power  of  dextrin  j 
but,  like  ordinary  starch,  it  produces  a  gloss  on  calendering, 
and  has  the  advantage  of  closing  the  fabric.  It  is  also 
nsed  for  a  soft  finish,  together  with  dextrin  and  a  little 
ordinary  starch,  with  or  without  the  addition  of  wax. 

Dextrin. — The  best  white  dextrin  should  contain  60 — 70 
per  cent,  of  soluble  dextrin  ;  if  less  is  present  there  is  an 
excess  of  soluble  starch.  Dextrin  should  be  made  by  the 
finisher  from  starch,  by  means  of  sulphuric  acid  and  sub- 
setment  neutralisation  with  alkali.  The  product  always 
contains  dextrose'as  well  as  dextrin,  and  this  is  advantageous, 
since  dextrose  tends  to  keep  the  goods  soft,  whereas  excess 
of  dextrin  gives  a  hard  feel.  A  very  good  mixture  consists 
of  10  parts  of  dextrin  to  one  part  of  grape  sugar. 

China-clay  is  used  for  weighting  and  for  filling  the 
pores.  For  linen  it  is  replaced  by  talc,  which  imparts  a 
\  cry  smooth  feel  and  heightens  the  bleach.  These  sub- 
stances require  a  binding  vehicle,  such  as  starch,  gum,  or 
gelatin. 

Magnesium,  calcium,  and  zinc  chlorides  are  only  em- 
ployed for  weighting.  Their  antiseptic  nature  renders  the 
addition  of  salicylic  acid,  otherwise  often  used,  quite 
unnecessary.  Other  salt-  used  tor  weighting  arc  magnesium 
and  sodium  sulphates,  common  salt,  and  even  poisonous 
lead  acetate.  All  these  tend  to  make  the  goods  hard  and 
like  paper,  after  lying  for  some  time,  duo  to  the  salts 
taking  up  water  of  crystallisation. 

J'iiIs  and  Oils. — Tallow,  palm-nut  oil,  wax,  olive  nil, 
castor  oil,  and  saponified  bone  oil  are  sometimes  employed 
in  order  to  give  the  goods  a  softer  handle,  lor  very  soft 
materials,  such  as  flannels,  those  oils  should  be  chosen  which 
have  a  low  melting  point,  e.g.,  olive  oil.  I'nsaponified  fats 
can  only  be  used  in  thickened  finishes,  and  such  as  contain 
a  sufficient  amount  of  starch.  For  goods  with  a  rough 
surface  the  fats  must  always  lie  saponified. 

In  finishing  flannels  with  only  one  rough  side,  the  finish 
i-  applied  to  the  smooth  side,  but  if  both  sides  are  rough, 
the  pieces  are  passed  through  the  finishing  mixture.  To 
give  additional  softness  to  finished  flannels,  they  are 
"  broken  "  several  time-  over  a  knife  edge  attached  to  the 
calender,  then  raised  and  brushed. 


A  usual  "  softening  "  is  saponified  palm  oil,  a  peeuliaritv 
of  which  is  its  power  of  combining  with  a  very  large 
amount  of  water.  A  soup  containing  only  22  per  cent,  of 
this  oil  is  quite  hard,  whereas  an  olive-oil  soap  with  less 
than  00  per  cent,  of  oil  is  invariably  soft. — H.  B.  It. 

PATENTS. 

fibres;  Lubricant  fur .     R.  H.  Hutchinson,  Xe« 

York,  U.S.A.     Eng.  Pat.  15,241,  Aug.  27,  1900. 

Claim  is  made  for  the  use  of  a  neutral  soap  mixed  with 
wool-fat,  from  which  the  free  fatty  acids  have  been  re- 
moved, and  for  aqueous  solutions  of  the  mixture.  Tlii- 
lubricant  is  specially  adapted  for  oiling  wool- fibres  befon 
carding,  and  is  stated  to  have  the  advantages  of  cheapness, 
absence  of  odour,  uniformity  of  result,  and  more  es 
complete  removal  from  the  yarn,  since  less  grease  is  present 

-C.  A.  M. 
Mercerising  or  Silk-finishing  Cotton.     F.  Simons, 
Diisseldorf,  Germany.     Eng.  Pat.  21,397,  Nov.  26,  1990, 

After  treatment  with  soda  in  the  usual  manner,  the  cotton 
is  passed  consecutively  through  several  heated  1 
baths.  The  soda  solution  is  gradually  taken  up  by  this, 
baths,  and  at  the  same  time  the  cotton  is  subjected  tr 
stretching,  as  in  the  mercerising  operation.  The  rinsinj. 
baths  will  gradually  decrease  in  concentration,  and  when  thi 
first  liquor  has  become  sufficiently  strong,  it  is  run  into  tin 
mercerising  bath,  and  the  second  bath  now  used  as  uV 
first,  and  so  on  in  rotation.  The  cotton  is  thus  graduallj 
restored  to  its  original  dimensions  with  the  use  of  but  littli 
force,  and  nearly  the  whole  of  the  soda  liquor  taken  up  In 
the  cotton  is  recovered. — R.  B.  B. 

Fibrous   Material   with    Metal ;     Coating  .      R.   \V 

James.      From  J.  H.  Robertson   and  J.  B.   Campbel 
Eng.  Pat.  19,863,  Nov.  5,  1900. 

See  under  XI.  B.,  page  260. 

71.— DYEING.  CALICO  PRINTING,  PAPER 
STAINING.  AND  BLEACHING. 

Wool  Dyeing  ;  Theory  of .     J.Brandt.     Rev.  Gen.  di 

Mat.  Col.  1901,5,  [-19],  2. 
In  Gillet's  view  (this  Journal,  1900,  1106)  the  so-ralli 
acid  azo  dyestuffs  are  feebly  basic  compounds,  the  a; 
group,  —  N  =  N  —  or  —  NH  —  N  =,  in  their  moleeul 
having,  in  his  opinion,  a  basic  function.  When  such  cor 
pounds  are  combined  with  the  wool  fibre,  this  group,  i' 
considered,  becomes  attached  to  the  acid  group  in  tl 
molecule  of  the  substance  of  the  fibre. 

The  author  disputes  this  theory.  He  points  out  tli 
Chromogen  I.,  the  sodium  salt  of  chromotropic  acid— th 
is,  of  1 . l'-dihydroxynaphthalene  3.3'-disulphonic  acid- 
absorbed  by  wool  from  an  acid  dye-bath,  precisely  as  is  1 
acid  azo  dyestuff. 

In  an  experiment  made  with  the  object  of  proving  tli 
five  samples  of  woollen  cloth  were  taken.     Four  of  tbi 
(Nos.  1,  2,  3,  and  4),  were  boiled  for  20  minutes  with  .'■  | 
cent,  of  their  weight  of  crystallised  sodium  carbonate:  C 
(No.  .",)   was  boiled   with  5  per  cent,  of  its  weight 
phnric  acid.     All   the   samples  were  afterwards  ri 
water  till  the  wash-water  was  neutral.     Each  sample  « 
"  dyed  "    with   an   amount   of   (  hromogen   I.    (containi 
46  per  cent,  of  the  pure  salt)  corresponding  with  5  1 
of  the  pure  compound ;    samples  Nos.   (1)  and  (5),  with' 
further  addition  to  the  bath;  (2)  with  caustic  soda  (a 
to  neutralise  the  salt :   (3)  with  enough  sulphuric  acid 
liberate  the  disulphouic  acid;  (4)  with  sulphuric  acul 
excess  (5  per  cent.)  of  the  quantity  required  for  the  lai 
purpose.     After  being  well  washed  in  water  and  dried, 
samples   were  priuted  with   thickened   solutions  of  <'"' 
benzene  and  diazonaphtbaleue  salts,  admixed  with  sudi  1 
acetate,   and   were   again   washed    and   dried.      With 
diazobenzene  salt,  samples  1  and  2  gave  a  pale  pink  col"  I 
3,  a  darker  pink  ;  4  and  5,  a  deep  red  (Cbromotrope  2 
Similarly,  the  diazouaphthalene  salt  gave  with  1  aud    ' 
brown  colour,  which  is  merely  the  colour  of  the  produc 
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reaction  between  the  dia/<>  compound  and  the  wool 

• ;  with  ;i  it  Rave  a  brownish-purple  ;  and  with  I  und  5, 
irk  prune  (Chromotrope  10  B). 

'he   combination  of  chronotropic  acid   with   the   fibre 

feeble,  a    moderate   soaping  removing 

the  whole  of  the  acid.    This  weakness  is  probably 

presence,  in  the  molecule  of  the  latter,  of  two 

1   groups,  the  influence  of  which  is  more  or  less 

in   the  n/"  derivatives  of   the    acid   by  the  azo 

proximity  to  them. — E.  B. 

.iti.uil  Silk  ;   Dyeing  of .     K.  Siivcni.     Farbcr- 

Zeit  1901,12,  [l],  6. 

artificial  silk  made  from  a  solution  of  cellulose  in 
Ammonium  solution  has  been  brought  into  the  market 
t  the  name  "  GlanzstoS  "  by  the  Glanzstoff-Fabriken 
Vachen.  This  product  is  suitable  for  fancy  threads 
ir  weft  in  silk,  woollen,  or  cotton  fabrics,  also  for 
is,  upholstery,  ribbons,  &c,  and  it  may  be  dyed  in  the 

INS. 

dyestuffs  the  material  is  mordanted  with  tannin 

artar  emetic.     lu  the  first  bath  it  is  treated  with  2 — 5 

eat.  of  tannin  and  1  per  rent,  of  hydrochloric  acid  for 

hours  at  about  ."i0   C. ;  it  is  then  lifted  and  fixed  in  a 

cold   hath    for  20   minutes   with  1 — 2'5   per  cent,  of 

■  emetic,  and,  after  rinsing,  it  is  allowed  to  dry,  or  care- 

bjdro-extracted.     The    dye-bath    is    prepared    with 

per  cent,  of  antic  acid,  and  the  material  is  turned  for  a 

mimics   withont  further  addition  ;   the  filtered   colour 

on   is   then   added  gradually,  and  the  bath  heated   to 

10    <'.,  if  necessary,  to  exhaust  the  solution. 

substantive  colouring  matters  are  employed  with  the 

pale   shades,  oi  '1  per  cent,  of  soap  and  3 — 5 

nt  of   sodium  phosphate  ;   for   medium  shades  2  per 

if  sodium  carbonate  with  5 — 10  per  cent,  of  sodium  sul- 

I  are  required  ;  and  for  dark  shades  double  this  amount 

iiini  sulphate  should   be  added.     The  pale  colours  are 

it  30° — JO5  t'.,  and  the  dark  colours  at  60°  C.     The 

otoon  may  he  used  for  lopping  the  substantive  colours 

esh  cold  bath  acidified  with  acetic  acid.     Kosines  are 

with  the  addition  of  common   salt.     "Indigo  pure" 

dyed  in  the  hydrosolphite  vat,  and  Turkey  red  in 

■e  manner  as  for  cotton. 

tine  Aniline  Black  is  obtained  by  working  for  some 

i  a  freshly  prepared  mixture  of  solutions  of  sodium 

;  te,   potassium   ferrocyanide,   and   aniline    salt,   after 

the  material  is  hydro-extracted,  steamed  for  a  few 

i,  s  in  the  ageing  machine,  and   finally  treated  in  a 

r  cent,  solution  of  potassium  bichromate  at  60°  C., 

,-licd,  hydro-extracted,  and  dried. 

cotton,  the  material  must   be  thoroughly  wetted  out 

!  varm   water  before  dyeing.     After   dyeing,  the   soft 

'  maybe  improved  by  a  weak,  cold  soap-bath,  followed 

-'.d^.'  and   drying,   or  by   treatment   with   boiled-off 

«  hi.  h  may  be  acidified  to  impart  "  scroop  "  to  the 

1   il.    The  yarn  is  dried  on  rods  in  a  warm  room,  and 

the    lustre  it    may  be   carefully  lustred   or 

eil.— R.  B.  B. 

Colours"  upon  Wool  and  Silk  ;  Formation  of . 

F.  Reisz.     Farber-Zeit.  12,  [2],  17—18. 

ithor  describi  s  a   new  method  of  producing  ingrain    \ 

SHOD  as  l'aranitrauiliue   Red,  on  animal    fibres  like 
nd  silk.    The  process  is  based  upon  the  fact   that 
thol  is  freely  soluble  in  the  hydroxy-fatty  acids,  like 
Turkey-red  oil,  and  Oxyol  A.   The  j8-naphtho) 
n  thus  obtained  is  then  converted  into  a  normal  soap, 
3    soluble  iu   water,  by   the   addition    of  a   certain 
of  ammonia  or  borax. 
1    solution  is  found  to  be  specially  adapted  for  the 
the  oxy-azo  dyes  upon  the  animal  fibres,  as    : 
ridently  show  an  affinity  for  naphthol   when    ' 
this  form. 
fabrics  arc  Bteeped  in  the  liquor,  wrung  out,  and 
■ed  iu  the  usual  way  in   the   coupling  bath.     The 
'  i  thus  produced  are  found  to  be  not  only  finer  and    j 
but    -also   faster    to    washing   and    milling 
tuned  by  the  ordinary  methods,  where   the 
I   i  is  dissolved  in  dilute  soda  solution.     If  the  dyed    i 


goods  require  to  be  milled,  the  further  addition  of  glycerin, 
■i  ins.  per  litre,  to  the  preparation,  is  found  to  increase 
the  fastness  of  the  colours. 

The  results  of  the  author's  experiments  on  the  best  pro- 
portions of  the  ingredients  required,  are  given  in  tabular 
form.  Turkey-red  oil  is  found  to  give  the  best  results,  and 
the  dyed  shades  arc  faster  to  rubbing  than  the  ordinary 
raranitraniline  Reds.  The  strength  of  this  new  j8-naphthol 
solution  requires  to  be  much  less,  i.e.,  from  40  to  60  per 
cent,  than  that  usually  employed  for  cotton.  A  2\ — 3  per 
cent.  Turkey-red  oil-ammonia-soap  solution,  containing 
about  8  grms.  of  /3-naphthol  per  litre,  is  sufficient  for 
producing  a  full  Bordeaux  shade. 

Goods  mordanted  with  this  preparation  need  not  be 
immediately  developed  in  the  coupling  bath,  as  they  neither 
turn  brown  nor  deteriorate  in  properties  on  being  laid 
aside. — D.  1'. 

Sulphide  Blacks.     A.  E.  Sunderland.     J.  Soc.  Dyers  and 
Colourists,  1901,  17,  [1],  3—15. 

The  first  patent  for  the  production  of  Vidal  Black  was 
published  in  1893,  and  for  some  time  this  was  the  only  colour 
of  the  sulphide  class  used  on  a  commercial  scale.  Within 
the  last  few  years  a  large  number  of  patents  relating  to  the 
manufacture  of  Sulphide  dyestuffs  have  been  granted.  It 
appears  that  when  a  diamine  or  monamine  (substituted  in 
the  para  position),  or  any  compound  or  mixture  capable  of 
forming  a  monamine  or  diamine,  is  fused  with  sodium 
sulphide  and  sulphur,  a  dyestuff  is  formed  which  dyes 
cotton  deep  black  shades,  or  in  some  cases  green  to  brown 
shades,  which  on  oxidation  are  changed  to  black.  Accord- 
ing to  Jacek  the  composition  of  this  Black  may  be  represented 
by  the  formula — 

/\^N\/\ 


\S      /\/\ 


SO,Na, 


/ 


(SH) 


OH 


this  formula  corresponding  to  an  ultimate  product,  a  Thionol 
observed  by  Bernthsen,  which  has  the  composition — 

/\^N\/\ 


O 


OH 


Until  further  proof  is  forthcoming,  this  formula  is  only  put 
forward  as  a  hypothesis. 

The  number  of  products  patented  is  very  large,  and  it  is 
evident  that  the  possible  combinations  are  almost  innumer- 
able. A  brief  summary  of  the  patents  is  given  on  pages 
244  and  245. 

The  production  of  the  black  depends  greatly  upon  the 
temperature  at  which  the  fusion  takes  place,  and  also  upon 
whether  the  alkali  sulphides  are  in  excess  or  deficient 
If  the  action  takes  place  at  a  low  temperature,  brown,  green, 
and  blue  products  are  obtained,  and  in  some  of  the  Sulphide 
colours  these  intermediate  products  play  a  considerable  part 
in  the  quality  of  the  black  produced  upon  the  fibre. 

The  theory  of  the  dyeing  with  these  blacks  depends  upon 
the  fact  that  the  colour  is  soluble  in  an  alkaline  reducing 
agent,  and  if  the  fabric  be  impregnated  with  this  solution, 
on  subsequent  oxidation  with  an  acid  oxidising  agent,  such 
as  potassium  bichromate  and  sulphuric  acid,  the  colour  is 
oxidised  and  fixed  on  the  fibre  in  an  insoluble  condition. 

A  list  of  the  Sulphide  Blacks  at  present  upon  the  market 
is  given  on  page  245. 

To  ascertain  the  nature  of  these  Blacks,  the  author  made 
use  of  the  method  recommended  by  Richardson  and 
Aykroyd  for  the  estimation  of  Cachou  de  Laval  (this 
Journal,  1898,  171  and  328),  and  concludes  that  Vidal 
Black   M  and  Immedial  Black  F  F  extra  represent   one 
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Date  and  No. 


Country. 


M  \k<  I 


I 


Compound  employed. 


Method  o[  Preparation. 


Pec.  Sr       - 
3SW70. 


1897. 

1M- 
I 

MM 
784*. 

S376. 

s»u    -  - 

■ 

288,(77. 
S8«.: 

-   ! 
282.064. 

.it. 

Nov 

1899. 

■- 

i  >!»■.'. 

29&621. 

• 
17.74". 

3539. 
Deo     - 
293,903. 


Oct.  1899. 

290,254. 

289.128.  -) 
May  1899.    (. 

889.128.  » 
Juno  1899.  ) 
April  1899. 

897.781 

289.591. 

11/.51;. 

June  1899. 

12.763. 

:•! 

June  1899. 

12JD78. 

289.128. 

Oct.  1899. 

Oct.  1899. 

290,058. 

Bept.  DO,  1899. 

2-.rJ.954. 

March  1900, 

Mav  1900. 

29>;,988. 
May  1899. 

288 ,5U. 

Sept.  1899. 

283,414. 
April  1899. 

288,135. 

Mav  1899. 

28B/.J-.. 
Oct.  1899. 


March  1899. 
5581. 

286,''  13. 
Jan.  . 

11,700. 

298,7 
Mav 
Jane  1890. 

Dec.  1899. 

8.W. 

283.424. 

April  1899. 

1898. 

6039. 
1898. 
21X32. 

K  4"'. 


Frvuch 
English 


French 
French 

BngUso 

French 

English 


French. 

English 

French 


French 
English. 

English 

French. 

English 
French. 

French 


English 

French 


- 


>     Denis 
and  Vidal. 

St.  Penis 


Vidal 


Bayer 


Read 
Holliday. 


Cassella 


C     Berlin    ] 

•mges. 


English 

English 
French. 

English 
French. 

English 


Enihsh 
French. 

English 


is  dmmdodimethyl  - 
udai  tines,  n/ »  eom- 
12]  Amidophenol.  mv- 
which   ou    redaction 


aniline-asophenine, 
pounds  (dlau 

cue  p-amidophcnoL 
DihydroxyUmido,   hydroxyldiamido,  dihydr- 
jrdroxyltnamido. 

Action  of   sulphur  chloride  on  amines  and 

II  "Is. 

Phenylenediamine.      atnidonaphthol      with 

phenols. 
Mixture  amidophen  '1  and  o-naphthol 

acid,    p-amidophenol,    lenzo- 
resol. 
Amidi  'phenol  or  cresol 


Colour. 


Phenols,  eresols,  or  naphthols;  amidosnl- 
phonic  acids,  oxy,  sulpho,  or  sutohoxyaso  in 
para  position  with  Nfij  or  X  =  M. 

a  mido-oiydiphenylauiine 


Dinitronaphthalene. 


Alkyl  derivatives  of  dinitro-amidodiphenyl- 

amine. 
t  >x.\  dinar.  >d  iphenylaniine 


|  n-Amidophenol,  with  phenolsulphonie  aeid: 
nitroso  derivatives  of  auiido-azobenzene. 

Amidosulphonic  acids,  (rot  by   the  action  of 
bisulphite  of  soda  on  nitro  compounds. 

Oxydinitroiliphenylamine 

Condensation    of    dinitrochlorbenzeue    with 

amidophenol. 
Qainone  chloramine ") 

Quinone  dichloramine C 

Amidociesol  sulphonic  acid 

Nitrochlorberizeno      sulphonic     acid,     with 
toluylene  diamine. 

Amidophenol  with  nitro-oxvdiphenylamine  . . 
Chlor-;>-amidophenol  and  quinone  chlorimide 


Berlin 
Actienges. 


Berlin 

Actienges. 


M.  L.  <i  B. 


M.  L.  A  B. 


Ruch 

Kail,- 


Claus  and 
Bee. 


M.  L.  A  B. 


Clayton 
Aniline  Co. 


Dinitro-ojydiphcnylamtne 

Mixture  of  above  with  dinitrophenol  , 


Fusion    with     sulphur    and 
caustic  soda. 


Heating;  with  ammonia  and 
sodium  sulphide. 

Warming  with  sodium  sul- 
phide and  sulphur. 

Fusion  with  sulphur  and 
sodium  sulphide. 

Fusion  with  caustic  soda  ond  ' 
sulphur. 

Treatment  with  sodium  tliio- 
siilpliates  and  fusion  with 
sodium  sulphide  to  200°  C. 

Fusion  with  sulphur  and 
sodium  sulphide. 

Heating  until  ammonia  is 
given  off  with  sodium  sul- 
phide. 

Fusion  with  sodium  sulphide, 
precipitation  with  HO,  and 
solution  in  .VaH< » 

Fusion  with  sodium  sulphide 
and  caustic  soda. 

Fusion  with  caustic  soda  and 
sodium  sulphide. 

Fusion  with  sodium  sulphide 
and  caustic  soda. 


Fusion  with  sodium  sulphide 
and  caustic  soda. 

Warming  with  hyposulphites 
in  presence  of  an  acid. 

Fusion  with  sodium  sulphide 
and  caustic  soda. 


Warming  with  sodium  thio- 
sulphate,  and  then  boiling 
with  acid. 

Fusion  with  sulphur  and 
caustic  soda. 


Black. 


Old  Vi.t 

Black 
V-»  \ 
Black 

Black 

Blue  to  B  . 

Black 
Brow 

Blirl 

Bnmii 
Bhc 

Bis. 


111,'!., 

Bis. 
Hr    I 
Blar 

Bin 


Oiyuitrophcnylamine  sulphonic  acid,  oxydi- 
nitro,  nitrodichlorbenzene  sulphonic  acid 
amidophenolsulphonie  acid. 

Oxychlordinitrodiphenylamine 

Oxydinitrodiphenylaraine    sulphocarboxylic 
acid. 


p-Oxymethyl-m-amido-p-diphenylamine 

Aiuidodinitrophenylamine  sulphonic  acid  .... 

Trinttro-amidodiphenylamine 

I'htli  ili'-  acid  and  anhydride  with  amidophenol 

Hydroxydinitrodiphenylaraine  carboxylic  acid 

Homo',oi;u.-s    of  dinitroDhenyloxytolylamine 
carboxylic  acid. 

Diphepylaiiune  derivatives,  trlnitrobydroxy- 

utphenylamine  or  mixtures. 

Amidophenol  with  nitrohydroxydiphenylainine 

Mixture  of  di-  and  trinitrohydroxydiphenyl- 

amine. 
llinitro-amidodiphenylamine  sulphonic  acid  . 


Diamine,  aniline,  toluidine,  dimethylaniline, 
xylidine,  phenol,  cresol,  Ac. 


Fusion  with  sodium  sulphide 
and  caustic  soda. 


Fusion  to  120"— 180°  C.  with 
sodium  sulphide  and  caustic 
soda. 


Fusion  to  120°— 180°  C.  with 
sodium  sulphide  and  caustic 
sods. 


Fusion  with  sodium  sulphide 

and  caustic  soda. 
Fusion  with  NasS4  and  NaHO 


Fusion    with     sulphur     and 

caustic  soda. 


Fusion  with  caustic  soda  and 
sulphur. 

Treat  with  thiosulphale  and 
oxidise  with  II. so,  and 
potassium  bichromate. 


from  or  « 

ash  I  ■ 
fib 


llll 
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-  inntry. 


I 


Mel  hod  ol  Pri  paral    a 


Colour. 


Bnglish 


'.h.i:M. 
0.7*1. 


German 

Buglish 
French 


-  i    i.  Basle 


StolorofT 

B   \.s.  F. 


[slel 

irth 
:iu    Burger. 

Kuril" 


Compounds  In 

\   i  II  Ml     \ 
\  U  II..    \1 

II   I     II    N-, 

where  \  liydroxyl,  nitro,  amido,  or 
hydroxy  derivative  ol  phenyl,  tolyl, napthyl, 
cyanogen,  carboxyl,  or  carbamide.  Y  = 
radiole  of  an  aromatii  amine  with  nitro, 
hydroxy  or  thio  group  introduce 
I.  •-',  1,  ilimft'iijilii  i ml 


Dinitrodioxydiph  nylamino . 


Pi  sum  «  uii  \.,.s  and  NaHO. 


Fusing  \\  Hli  sodium  sulphide 
arid  caustic  &oda  from  ll.'i° 
to  -J""   C. 

Fusion  with  X.'iS  anil  N'allo 


Dinitrophenoxydinitrophenylamine „  „ 

Oxydinitrodipheuylamine Heating  with  sulphur  chloride 

and  sodium  sulphide. 
H         -     nitrosopheno]    and    phi-n.il    with 

11  •><»,.  then  with  sulphur  and  caustic  soda. 
Compounds   of   aniline,  Jr..   diaz.'iised   and     Fusion  with  sulphur 

combined  with  various  phenols. 


osulphate  Blacks,  whilst  St.   Denis  Black  and 


Black  represent  the  Sulphide  Blacks  proper. 


Mi'.-  i 


\  .  i-.  F  1-'  Ew.n      L.  Cassellaand  Co. 
■  V\    i   i.    l'   ....      F.  Buyer  and  Co.,  Ltd. 

Badische    Ainlin    und   Soda 

Fabrik. 

St.  Denis  Co. 

Vidal  Fixed  Lniline  Dyes  Co., 

Ltd. 



Black       Read  Hollidayand  Son-.  LI  1. 

k Clayton  Aniline  Co.,  Ltd. 

I.  I;.  Gcigj  and  I 

Black Si-.-,  i  hi-iii.  1ml..  Basl<  ■ 

X  it.- -1.  Istel  and  Co. 

Kalleand  Co. 

ks* F.iibwerke  Miihlheim. 


*  Produced  from  Sulphogen. 

-  ith  the   Sulphide   Blacks,    the   chief  things 

utice  are   (1)  the  quantity  of  liquor  in  the 

-I    the  thorough    penetration    of   the   goods;  ^3) 


-:^^sigs^^^^srf? 


fittings ;  (4)  exposure  of  the  goods  to 

-  short  as  possible.     In  dyeing  loose  cotton, 

•rial  must  be  kept  all  the  time  under  the  surface  of 


Blacks, 
various. 


Iflaek. 


Dyes  Black 

with  common 

salt  only. 


the  liquor,  and  in  yarn  dyeing  the  same  precaution  must  be 
observed.  This  is  effected  by  using  rods  bent  four  times 
at  right  angles,  so  that  the  portion  of  the  rod  bearing  the 
hanks  is  immersed  in  the  liquor,  while  the  ends  rest  as 
usual  on  the  sides  of  the  bath.  After  dyeing,  the  loose 
cotton  or  yarn  is  either  rinsed  or  sometimes  merely  squeezed 
ami  hydro-extracted  before  developing. 

For  dyeing  hosiery,  the  machine  illustrated  in  Fig.  1  is 
suitable  ;  it  consists  of  an  ordinary  wood  vat,  fitted  at  one  end 
with  a  pair  of  squeezing  rollers  b,  b'.  Over  the  lower  roller  b', 
is  passed  a  travelling  apron  e.  the  other  extremity  of  which, 
fastened  round  another  roller  d,  fits  into  a  pair  of  guiding 
grooves,  fastened  inside  near  the  bottom  of  the  vat  and 
reaching  to  the  top  of  the  vat  in  a  slanting  direction.  This 
allows  tin-  travelling  apron  to  be  lifted  out  of  the  vat 
during  the  dyeing  operation,  and  when  dyeing  is  finished 
the  apron  is  quickly  replaced,  and  falls  by  its  own  weight  into 
position. 

For  warp  dyeing,  the  ordinary  machine  will  suffice  if 
special  precautious  are  taken  that  the  amount  of  water  shall 
uot  exceed  about  five  times  the  weight  of  warp,  and  also 
that  the  warp  is  exposed  to  air  during  dyeing  as  little  as 
possible. 

It  is  only  recently  that  the  dyeing  of  piece  goods  with 
Sulphide  Blacks  has  been  successfully  accomplished.  For 
this  purpose  either  the  padding  machine  or  the  jigger  may 
be  employed,  and  after  washing,  the  piece  is  developed 
in  a  separate  vessel ;  the  arrangement  usually  adopted  is 
illustrated  in  Fig.  2. 

Fig.  2. 


The  methods  of  dyeing  recommended  by  the  makers  of 
the  various  colours  differ  considerably  ;  the  usual  additions 
to  the  bath  are  common  salt  (10  to  200  per  cent.),  sodium 
carbonate  (5— 10  per  cent.),  and  sodium  sulphide  (2— H 
per  cent.),  but  with  certain  blacks  one  or  both  of  the  last 
two   substances   are   omitted.      The   quantity   of  dvestuff 
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required  to  produce  a  black  varies  from  7  pel 
(Clayton  Fast  Clack")  to  30  percent.  (Cross  Dye  Black  and 
others).  For  a  standing  bath  the  amounts  of  all  the 
ingredients  may  be  diminished  by  about  one-balf  If  the 
cotton  be  mercerised  half  to  two-thirds,  the  quantity  of 
dyestnfl  ami  materials  will  suffice  in  the  fir-t  bath,  but 
the  additions  for  a  standing  bath  must  not  be  diminished. 

After  dyeing  and  washing,  the  black  has  to  be  fixed  or 
ed.      lor  this   purpose   the  n-r  of  some   metallic 
oxidising  agent,    such   as    bichromate   of  soda  or  sulphate 
of  copper, generally  produces  the  besl  result. 

Chrome  alum  and  ordinary  alum  arc  also  useful  in 
certain  cases.  The  following  list  gives  the  quantities 
recommended  by  the  makers  for  the  development  of 
various  blacks : — 


Imnicdial  Black  F  F  extra..     27oCuS 

Katuren  Black  SW.TG  .... 

M  0,  o%H,S04. 

Anthraqumone  Black 

St.  Denis  Black '        CuSO,.-  id. 

ok -  .    ,    :      acetic 

•     -•  I-     Bin  -k J       acid.  

Black :s    .  Nu.-Or,":,  1     cCllSOi. 

1  N.a.lVII..  1  CuSO». 

Thiogene  Black 1  °/e  caustic  soda. 

After  developing,  the  goods  should  be  thoroughly  well 
washed,  and  in  some  works  they  are  washed  with  dilute 
caustic  soda  to  neutralise  any  trace  of  acid  remaining. 

It  is  very  difficult  to  dye  material  which  has  already- 
been  ilyed  with  sulphide  colours  and  developed  darker 
shades  with  the  same  sulphide  colours.  It  is  best  in  such 
-  to  top  with  the  direct  Cotton  dye-tuff's.  Another  defect 
is  the  difficulty  of  obtaining  a  blue-black,  but  it  is  possible 
that  by  a  process  lately  patented  (this  Journal,  1901,  -11), 
viz.,  the  dyeing  of  Sulphide  Blacks  and  Indigo  together  in 
an  ordinary  hydrosulphite  vat.  may  give  the  desired  result. 

It  is  noteworthy  that  blacks  developed  by  air  oxidation 
are  much  less  fast  to  steaming,  soap,  light,  &c,  than  when 
metallic  salts  are  employed.  When  the  cotton  is  intended 
to  lie  woven  with  wool,  the  use  of  c  ipper  and  chromium 
salts  is  objectionable,  the  wool  being  stained  after  steaming. 
In  this  case  the  developer  may  be  a  solution  of  zinc  chloride 
made  alkaline  with  soda  and  with  the  addition  of  a  little 
sodium  peroxide. 

The  application  of  Sulphide  Blacks  in  calico  printing 
depends  upon  the  black  being  kept  in  solution  by  means 
of  a  compound.  Buch  as  bisulphite  of  soda,  which,  on 
steaming,  is  decomposed,  and  the  colour  thus  fixed  on 
the  cotton  in  an  insoluble  condition. 

The  application  of  these  colours  t..  wool  and  silk  has 
hitherto  been  unsuccessful. 

The  tendering  of  cotton  dyed  with  the  Sulphide  dyestuffs 
is  generally  supposed  to  be  due  to  the  presence  of  free  acid 
from  the  decomposition  of  the  colour  itself  under  certain 
conditions  of  moisture  and  heat  (see  J.  Soc.  Dyers  and 
Colorists,  1900,  84;  this  Journal,  1900,  439).  The  Thio- 
sulphate  Blacks  are  much  less  dangerous  in  this  respect 
than  tbe  true  Sulphide  Blacks.  The  method  ol  distinguishing 
a  Sulphide  Black  from  direct  and  Aniline  Blacks  is  to  boil 
patterns  with  sodium  thiosnlphate,  with  strong  stannous 
chloride  Solution,  and  with  alkaline  hydrogen  peroxide,  also 
to  treat  with  strong  sulphuric  acid  (see- also  this  Journal, 
1901,  10).     The  reactions  are  as  follows  : — 


Colour. 


lilack. 


lulphite 
Soda. 


Decolorised. 


Chloride. 


I 


but  r- 

Tin 
n,  doI 
oxidis 

Brownish. 

Drab. 

• 
Black. 

Nil. 

i  jhing. 
Brofl  ii.  but 
rt-.- 1 

colour  on 
trashing. 

Blue  Navy. 

Green 

Blue. 

methods  have  been  suggested,  such  as  steaming  or  heal 
in  an  enclosed  space,  but  the  only  satisfactory  solution 
the  analysis  of  the  colour. — It.  15.  B. 


The  one  thing  now  necessary  to  the  dyer  is  a  means  of 
telling  when  the  dyed  cotton  is  liable  to  tender.     Some 


Catechu;  Sitbstitutes  for  ,  and  their  Applicatitm 

Calico  Printing.     G.   (irieder.     Kiirber  Zcit.   1901. 
[l],7-9. 

CATECHU,   which    was    formerly  largely   employed    in 
dyeing    and    printing    of   cotton    fabrics,  has    been 
replaced  in  the  former  industry  by  these  substantive 
which  acquire  the  requisite   fastness  bran   after  in 
with   metallic  salts,  or   by  coupling   with  diazotiscd  pi 
nitraniline.     In  calico  printing  it   has   been  superseded 
Alizarins    or    other   colours   which   arc   fixed    by  met* 
oxides  on   steaming.     In   the  printing   of   hosiery  fain 
such   as  flannelette,  it   is  still  employed  to  a  consider; 
extent  in  Russia,  Italy,  Germany,  and  Austria,  on 
of  its  cheapness  and  fastness. 

One  of  the  chief  defects  of  Catechu  is  the  tendency  of 
prepared  colour  to  undergo  oxidation  before  it  is  used 
printing,  owing  to  the  combined  action  of  tbe  air 
copper  sulphate  present   in  the   colour.     A  finely  divi  I 
precipitate  is  thus  produced,  rendering  the  colour  gritty 
unlit   for   use.     Catechu    printing  colours   which  have- 
been  sufficiently  boiled,  or  do  not  contain  sufficient  a< 
acid,   are   liable   to   deposit    crystalline  catechin,  with 
same   result   as   above.      The   oxidising   agents    u 
developing   the    colour    are    also    liable   to    hriie 
tendering  of  the  fibre,  especially  if  chlorates  are  empki 
These  and  other  defects  have  led  many  printers  to  si 
satisfactory  substitutes.    Among  those  of  recent  introdui 
are  Fast  Brown  J. A.  and  East  Brown  U.S.  (A.  1! 
which  are  apparently  prepared  from  natural  dye-; 
hare  the   same  defects  as  Catechu.     Another  sub- 
Catechu  Brown   O.S.C.  (O.  Stareke  and  Co.);  this 
smooth  and  stable  printing  colours,  and  the  sbade 
varied  at  will  by  the  addition  cf  colouring  .    ttti  •■ 
of  being  fixed   with   chromium  acetate,  this  being  the    y 
substance  necessary  to  be  added  to  the  thickened 
Printing    Brown    P.M.B.     (P.    and    II.    Bdhme) 
resembles  the  colour  just  described,  ami  yields  shad 
are  fast  to  washing  and  to  acids. — R.  B.  B. 

Wool  and  Silk  Union  Fabrics ;  Dyeing  of 

R.  B.  Brown. 
See  page  226. 

PATENTS. 
Blenching    Textile   Fabrics;   Process  and  Appur 

.     H.  Hadficld,  Fumess  Vale,  Cheshire. 

5066,  March  17,  1900. 
Cotton  piece-goods  are  subjected  to  the  foil 
ment   before    bleaching  :— After  singeing,  the 
steeped  in  rope  form  for  some  hours  in  water,  or  |  •«■  ■ 
through  hydrochloric  acid  at  2°  Tw.,  then  still  in  ropi  B 
they  enter  a  washing  machine    consisting  of  a  scr    I 
rollers,   under  and  over  which   the  cloth  is   d 
lower     rollers    lie     in     vessels    of    continual i 
water.      Prom   this    machine    the    cloth    pa-- 
squeezing  rollers,  but  just   before  entering    tl 
receives  a  stream  of  water,  preferably  hot.      I 
and   squeezing  are  then  repeated  in  another  uiachit 
rope  is  opened  out,  and   the  cloth   passes  ful 
mangle,  and  through  a  weak  bath  of  caustic  sod 
It  is  again  constricted  to  a  rope  form,  and  is  di 
a    kicr  provided   internally   with    a    number    i 
steam-pipes,  and  here   it   is  exposed  to  the  action 
pressure  steam  for  some  hours.     After  Bteamin 
is  taken  back  to  the  washing  machine,  then  of" 
again  passed  through  the  mangle,  and  through  bydri  » 
acid  at   2    Tw.      The   pieces  are  allowed   to 
several   hours,   again   washed,  and   passed   forward 
machinery  for  bleaching  in  accordance  with  a 
cation  (Eng.  Pat.  29.68S  of   1896;  this  Journ  ■ 
Heavy  cloths   are  subjected  to  a   second  stes 
taking  them   to   the   bleaching   machine        I 
feature  of  the  invention  is  that  at   no  slage  is  tli 
boiled  in,  or  subjected  to,  the  circulation  of  large  <]'  '' 
of  liquids.—  1!.  B.  B. 
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".  containing  Sulphur;  Production  of  Fast  Dyeings 

Hk  .      k.  B.   Ivan-ford,  Upper   Norwood,  Surrey. 

rom  L.  Cassella  and  Co.,  Frankfort  on-Main,  Germany. 
1977,  Jan.  31,  1900. 

reatmenl  ol  cotton  dyed  with  certain  sulphur 

h  bichromates,  is  replaced  by  a  treatment  with 

r  chromic   salts,  of  which  chrome   alum   and 

etate  are  the  most  Buitable.    The  dyed  cotton 

ample,  iu  a   bath  containing  3 — j  per  cent. 

lam  for  one   hour  at  about  80°  0.     Even  with 

ii  must  be  developed  by  oxidatiou,  e.g.,  Vidal 

laimed  that  a  par;   of  the  chromate  may  be 

aium  salt.     The  object  of  the 

ble  tendering  of  the  fibre,  and  it  is 
i  that  tin-  colours  are  quite  as  fast  as   when  chromates 
I  -R.  B,  B. 

Gorging  of  Dual    Textile  Fabrics.      J.   Y.   Johnson, 

udoo.     From  The  Badische  Auilin  und  Soda  Fabrik, 

-Khine,    Germany.       Eug.    Pat.    3288, 

11)00. 

at  hitherto   been   possible   to   employ   previously 
hjdrosulphites    for   diseharging    purposes,   since 
i, pounds    could    only    be    prepared    in    compara- 
solutions.      However   bydrosulphites   in   the 
ordiog   to   '!»■  process  described  in 
'  I   (this  Journal,  1900,  900),  and 
ecially  the  double  salts  such  as  /incsodium  hydro- 
Pat.  901    of  1900   (this  Journal, 
are  well   suited  for  discharging   purposes  for  silk, 
otton  dyed  with  acid,  basic,  or  substantive  d\  estaffs, 
-o  ith  Indigo,  Xitrosaruine  Red,  &C     Zinc  hydrosulphite 
M  rise    to   a   brilliant   white   on   account   of    the    zinc 

which  is  precipitated  on  the  fibre. 
Vi    jateil  discharge  effect-  are   produced  by  adding  to 
■j  chain     past.'  a  dyestuff  stable  to  the  action  of  hydro- 

found  to   he  advantageous  to  add  also  sodium  bi- 

tpj  e  to  the  printing  mass,  and  an   addition  may  also  be 

adjif  glycerin,  acetine,  and   similar  bodies,  which  act  as 

imposition   products  of  the  colouring 

-R.  B.  B. 

Products  for  Directly  Dyeing  Vegetable  Fibres  ; 

■     ant    Application     of    .       O.    Imray, 

From  The  Farbwerke  verm.  Meisier,  Lu 
tning,  Hoechst    a/Main,   Gerruanv.      Eng.    Pat. 
,  1900. 

ntion  is  the  result  of  experiments  made  with  the 

simplifying  the  dyeing  of  Turkey  red  ami  other 

.lours  on  cotton,  by  furnishing  the  dyer  with  a 

mining  both  mordant  and  dyestuff  in   a  form 

Implication.     The  metallic  mordants,  e.g.,  aluminium 

rous  sulphate,   are  mixed  in   the   proportions 

the  dyebaths  with  the  dyestuffs  in  the  form  of 

equiniolecular  proportions  of  sulphites,  pyro- 

r    bisulphites   of   alkalis,  also   in    the  form   of 

;hen  added,  and  the  whole  thoroughly  mixed  in 

'.|  mill.      The   greatest    practical   interest   for   dyeing 

by  the   products  from  aluminium 

horn  bisulphite,  and  Alizarin  (flavo-  and  anthra- 

■  i         site  amount  of  lime  may  be  added 
the  form  of  calcium  acetate  or  sulphate, 

-retion  of  the  dyer  as  the  quautity 
n  the  water  used. 

be  prepared  for  certain   purposes 

I  a  paste  by  mixing  the  dyestuffs  as   pastes 

titrated   solutions   of    sulphites   or   bi. 

aium,  chromium,  or  iron;    in  this  case, 

■  necessary  to  prepare  the  mordant  solutions 
>iag    the    freshly    precipitated     hydroxides    in 

cation  of  these  products,  the  fibre  is  first  oiled 

manner,  preferably  aecordins  to  the  old-red, 

'•  mixture  "  process.    Bad  results  were  obtained 

is,  whilst  good  results  followed  the  use 

-  leave  on  the  fibre  for  the  most 

-  luble  in  water. 


With  chromium  mordants,  alizarin  does  not  yield  useful 
colours  by  thi-  method,  hut  with  Alizarin  Blue  anil  chromium 
bisulphite,  very  good  colours  are  obtained.  Ferrous  or  an, I 
ferrous  sulphite  comes  nearer  in  its  behavour  to  the  alu- 
minium salts,  and  readily  yields  the  desired  formation  of  a 
lake.— R.  B.  B. 

Indigo  Dye  Vats;  Hawking  Machines  employed  in ■. 

\V.  Turner,  Halifax.     Eng.  Pal    16,601,  Sept,  18,  1900. 

Tut:  object  of  the  invention  is  to  avoid  damage  to  the 
cloth  in  passing  through  the  hawking  machine,  owing 
to  the  pieces  becoming  wedged  between  the  roller  and  the 
stripper.  Both  the  fast  and  loose  rollers  are  formed  with  a 
-■lies  of  necks  a  suitable  distance  apart,  and  attached  to 
the  scray  lag  are  a  corresponding  number  of  metal  bauds 
-nippers,  which  pass  around  the  nipping  side  of  the 
rollers  and  are  again  attached  to  the  opposite  side  of  the 
lags.  The  metal  bands  within  the  necks  are  neatly  tln-li 
with  the  outer  peripheries  of  the  rollers,  and  the  bands 
remain  stationary,  while  the  rollers  are  free  to  revolve. 
With  this  apparatus,  the  piece  on  passing  through  the 
rollers  is  automatically  stripped  off  the  same  and  falls  to 
the  bottom  cf  the  vat,  where  it  is  laid  in  folds  and  again 
passed  over  the  scray  lags  and  between  the  rollers  in  the 
usual  way. — R.  B.  B. 

Yam  Dyeing  Machines.     J.  Hussong,  Camden,  Xew 
Jersey,  U.S.A.     Eng.  Pat.  19,250,  Oct.  27,  1900. 

The  dye  vat  is  divided  into  two  sections  by  a  transverse 
partition,  which  does  not  extend  to  the  top  or  to  the 
bottom  of  the  vat.  Iu  one  section  the  yarn  is  supported 
on  a  frame  which  can  be  raised  or  lowered  as  desired.  In 
the  other  and  smaller  section  is  the  mechanism  for  causing 
circulation  of  the  liquor.  This  section  is  divided  by  a 
horizontal  partition  in  which  one,  two,  or  more  openings 
are  proyided,  and  in  each  opening  is  mounted  a  wheel 
with  blades.  When  the  wheels  are  turned,  the  liquor 
passes  below  the  transverse  partition,  from  the  larger  to 
the  smaller  compartment,  where  it  is  heated  by  steam,  and 
is  then  driven  upwards  and  back  into  the  larger  compart- 
ment, c.er  the  top  of  the  partition.  Mounted  on  the  side 
bars  of  the  yarn  frame  are  a  series  of  slats,  so  spaced  that 
an  opening  occurs  directly  above  each  yarn-supporting 
stick,  so  that  the  liquor  comes  in  contact  first  with  the  yarn 
immediately  above  the  stick,  which  is  the  most  difficult  part 
of  the  yarn  to  dye.  The  liquor  circulates  between  the 
suspended  hanks  of  yarn,  and  passing  down  to  the  lower 
portion  of  the  vat  through  a  perforated  false  bottom  the 
circulation  is  completed. — R.  B.  B. 

VII.-ACIDS,  ALKALIS,  AND  SALTS, 

Sulphuric  Acid :  Seleniferous .     X.  A.  Orlow. 

Cheni.  Zeit.  25,  [7],  66. 
See  tinder  XXIII.,  page  280. 

Bleaching  Powder  :  Formation   an  1  Composition   of . 

H.  Ditz.  Zeits.  angew.  Chem.  14,  [5],  105  —  1 1 1. 
From  experiments  on  the  action  of  heat  and  of  dry  and 
moist  carbon  dioxide  on  various  samples  of  bleachino- 
powder,  the  author  concludes  that  the  reaction  of  chlorine 
on  dry  caleium  hydroxide  would  be  expressed  by  the 
equation  2Ca(OH)2  +  CL  =  CaO.Ca(OCI)Cl.H20  +  H20, 
but  that  tho  water  so  formed  would  tend  to  react" according 
to  the  equaticn — 

CaO .  Ca(OCl)Cl .  H20  +  H20  =  Ca(OH),  +  Ca(OCl)Cl .  H20 

leaving  the  calcium  hydroxide  to  react  agaiu  on  more 
chlorine.  The  presence  of  water  in  the  lime  beyond  that 
required  to  convert  the  original  quicklime  into  hvdroxide 
would  increase  the  extent  to  which  this  second  reaction 
would  occur,  and  the  end-result  of  these  successive  reactions 
could  be  represented  by  the  general  equation — 

2nCa(OH)3  +  (2n-l)Cl,  = 

(2n  -  2)Ca(OCI)C!.H,0  +  CaO.Ca(OCl)CT.H„0  +  UzO 

Thus,  a  sample  of  bleach  might  theoretical!  v  be   pioduced 

of  any  composition  between  CaO.C'a(OCl)CT.H20  (35-32 

F  2 
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pei  cent)  on  the  one  hand,  and  Ca(OCl  I  I.H,0  (Cl  = 
on  the  other. 
Neither   of  these  two  formula*  can  be  accepted  as  the 
constitutional  formula  of  the  compound  it  represents.     In 
endeavouring    to    fix    these    constitutional    formulae,  the 
following  points  must  be  taken  into  consideration: — (1.) 
innd   CaO.Ca(OCI)Cl.H10   Btahle    al    100   C, 
rtree  off  cw:.!!  al  a  somewhat  higher  temperature, but  no 
chlorine:  I         s  0aO.CaCl,.HjO1  gives  off  its  water 

at  a  red  heal  only.  (2)  The  other  compound,  the  molecule 
of  which   i-   probabl]    *[<      0  HjO]    gives  off,  in  a 

-trearu  of  pure  dry  air  al  100  I  ,  chlorine  and  water,  and 
leaves  a  residue  of  CnO.Ca(OCl)!  l.HjO  so  that  probably 
the  t»-.-.  molecules  of  water  are  differently  held.  (8)  While 
Ca(OCl)l  l.H  i •  is  decomposed  by  dry  carbon  dioxide,  with 
evolution  of  ehloriue.  CaO.I  a(OCl)Cl.HsO  i-  practieally 
unaffected  by  carbon  dioxide.  The  author  hopes,  as  the 
result  of  researches  now  in  progress,  to  he  ahle  to  establish 
the  constitutional  formula'  of  the  two  compounds. — J.  T.  D. 

Hypochlorous  Acid  on  Metallic  Chlorides;  Action  of . 

W.  v.  TiesenholL     J.  prakt,  Chem.  63,  [2],  1901,  30— 

to. 
FoKBSTBB  and  Jorre  (J.  prakt.  Chem.  59,  S3  ;  this  Journal, 
1899,   '272).   represent  the  reaction  between  hypochlorous 
acid  and  sodium  chloride  by  the  following  equations  : — 

311C10  4-  NaCl  =  NaClOj  +  3HC1 ; 
SHI  10  +  3HC1  =  SHjO  -  3CL. 

But  the  fact  that  ehloriue  is  one  of  the  chief  products 
of  tbe  reaction  may  he  explained  in  another  way.  Th. 
Lsetiwanow  (J.  Russ.  Phys.  Chem.  lies.  1895,  553)  has 
proved  that  the  liberation  of  iodine,  when  hypochlorous 
acid  acts  on  potassium  iodide,  is  accompanied  by  the 
formation  of  caustic  alkali.  The  reaction  between  caustic 
potash  and  iodine  is  also  known  to  be  reversible.  These 
and  other  considerations  have  led  the  author  to  the  hypo- 
thesis, that  the  reaction  between  chlorine  and  caustic  alkalis 
is  within  certain  limits  reversible,  and  that  the  following 
reaction  occurs  :  XaCl  +  HCU  I  =  NaOH  +  CI.  The 
liberation  of  one  of  the  products  of  this  reaction,  chlorine 
is  already  sufficiently  established.  It  is  more  difficult  to 
detect  the  other  product,  caustic  soda,  because  the  usual 
indicators  are  bleached  by  the  chlorine  or  hypochlorite.  If 
however,  a  solution  of  sodium  chloride  and  a  small  quantity 
of  hypochlorous  acid  are  evaporated  to  dryness,  the  residue 
dissolved  in  water  gives  a  distinct  alkaline  reaction  with 
phenolphthaleui.     For  tin  the  experiment,  2 — 3 

c,c.  of  a  concentrated  solution  of  pure  sodium  chloride  and 
a  few  drops  of  1  per  cent,  hypochlorous  acid  must  be 
spread  in  a  very  thin  layer  on  a  porcelain  dish  and  heated 
for  some  time  until  completely  dry.  The  first  few  drops  of 
the  ordinary  alcoholic  solution  of  phenolphthaleui  added, 
are  bleached,  but  subsequent  drops  become  deep  red.  The 
-ame  result  was  obtained  with  potassium  and  barium 
chlorides.  A  blank  experiment  with  sodium  chloride  and 
watet  gave  no  alkaline  reaction.  Better  results  were 
obtained  by  distilling  off  the  chlorine  and  hypochlorous 
acid  under  reduced  pressure  with  a  current  of  air  free  from 
carbonic  acid,  For  example,  10 — 20  c.c.  of  1  per  cent, 
hypochlorous  acid  were  added  drop  by  drop  to  50  c.c.  of 
boiling  concentrated  sodium  chloride  solution,  the  dis- 
tillation being  continued  from  i  to  1  hour,  with  additiou  of 
sufficient  water  to  prevent  separation  of  salt.  The  residue 
contained  alkali  equivalent  to  several  drops  of  decinormal 
acid.  With  barium  chloride  neither  distillation  in  vacuo 
nor  evaporation  to  dryness  are  necessary.  A  steady 
stream  of  carbonic  acid  gas  is  passed  through  the  boiling 
concentrated  solution,  to  which  a  drop  of  hypochlorous  acid 
is  added  from  time  to  time.  When  a  certain  concentration 
of  salt  is  reached,  and  starch  iodide  paper  indicates  that 
there  is  not  much  more  chlorine  to  come  off,  a  separation  of 
barium  carbonate  take-  place.  This  also  happens  if  the 
distillation  take-  place  in  vacuo;  if  carbonic  acid  gas  is  not 
used,  caustic  baryta  is  obtained  instead  of  carbonate.  Cal- 
cium chloride  works  best  in  very  concentrated  solution. 
When  3 — 4  grms.  of  the  anhydrous  granular  chloride  are 
dissolved  in  about  1  c.c.  of  1  per  cent,  hypochlorous  acid, 
an    energetic   evolution    of   chlorine    begins  at   once.     If 


carbonic    acid   be  now  passed  into   the  boiling  solution, 
.    ipioos   precipitate   of  calcium   carbonate  is  obtained,     0 
longer    heating    without    carbonic    acid,    calcium   hydrat 
separates  and    the    liquid   becomes   strongly  alkaline.     l\ 
control,  a   concentrated  solution   of  calcium  chloride,  its 
slightly  alkaline,  was  heated,  and  carbonic  acid   pas! 
one  hour,  but   only  a  trilling  precipitation  of  calcium  ,i 
Donate  occurred.  Although  these  results  arc  only  qualitativ 
they  support  the  author's  view  of  the  reaction  between  bvp 
chlorous   acid  and  metallic  chlorides,  and  between  metal. 
hydroxides    and   chlorine,  as    expressed    by   the   e 

2NaOH  +  Clj^NaOCl  +  NaCl  +  ILO.     He  then 
this   hypothesis    to   the   elucidation  of  the  formation  ai 
composition  of  bleaching  powder.     Lunge  (Dingler- 
•'•  237,  6")  gives  for  its    formation  the  equation  ( 
+  Cl3  =  CaOCI.,  +  H..O.  and  the  Odling-Lunge  formula 
Ca(OCl)Cl.     The  fact  that  carbonic  acid  liberates 
chlorine  from  bleaching  powder  induced  Lunge  to  give  it 
formula   different  from  that  of   the  hypochlorites  and 
accordance   with  the  equation  CaOCI..  +  CO._,  =  ( '.. 
Go,  although  he  admits  that  aqueous  solutions  of  bleaclir 
powder  contain  hypochlorite  and  chloride.     Tbe  dry  po»> 
he  considers  cannot  consist  of  such  a  mixture  because 
that  case,  since   earbouic  ncid  caunot  decompose  caloi; 
chloride,  the  whole  of  the  chlorine  would  not  be  availao 
Therefore,  according  to  Lunge,  the  atom  of  chlorine- 
united  with  the  calcium  in   bleaching  powder  has  diffen 
properties    from    those   of    the   same   element  in  calcii 
chloride.     He  also   holds  that  only  di-  or  polyvaleir 
can   form  compounds   of   the  bleaching-powder  type,  I 
existence  of  such  a  compound   in   Kraut's   lithiuin-hU. 
being  impossible  (Annalen,  214,   354,  221,  108,  219. 
223,  100).     In  the  author's  opinion,  the  liberation 
whole  of  the  chlorine  in  bleaching  powder  by  carbonic  at 
may    be    better   explained    by    considering    the    reicti 
between  chlorine  and   lime   as  reversible,  thus:  21' 

+  2Cl;^!lCaCl;  +  Ca(OCl);  +  2H.O,    just     as     in 
aqueous   solution,   in    which  the    presence   of   free  hj 
chlorous  acid  is  indicated  by  its  peculiar  odour  of  '  blea 
different   from   that  of  chlorine.     The  reversibility  of 
reaction  explains  why  it  is  impossible  to  prepare  bleach 
powder  containing  the  theoretical  proportion  of  chlor 
On   passing  carbonic   acid,  the    equilibrium    is   distur 
and    calcium    carbonate    is    formed,    setting    free   bv 
chlorous  acid,  which,  reacting  with  tbe  calcium  chlor 
liberates   chlorine,    and  since    the  latter  cannot  ti 
the   carbonate    the   process  goes   on  until  the  whole 
the  calcium  in  the  bleach  is   converted   into  carbonate, 
the  whole  of  the  chlorine  liberated.     As   bearing  on 
question   of   the    identity  of  reaction  in  the  form- 
solid  bleaching  powder  and  bleach  solution,  it  is  remark 
that  in  all   reactions   characteristic  of   the   forme: 
plays    an    essential    part.     The    best    bleaching   po*  • 
according  to  Lunge  and  Schappi   (Dinglers  I'olvt 
63),  is  obtained   from   lime  containing  27  8  per 
water  instead  of   the  23 '5   per  cent,  corresponding 
formula  Ca(OH).,.     If  the  lime  be  either  drier  or  moi r, 
less  chlorine   is   absorbed.     Commercial  bleachiut' 
contains   10 — 17   per   cent,   of   water.     Bleach   sol 
only  attacked  by  carbonic  acid  at  70° — 100'  C.     H 
powder  is  decomposed  at  70'  C  more  quickly  by  DO 
by  dry  carbonic  acid,  and  if  the  powder  be  first  dried 
sulphuric  acid,  it   is  hardly  attacked  at  all.     The 
evolved,  always  contains  hypochlorous  acid  (Annalen,   i 
145).     A  current  of  moist  air  passed  over  heated  1)1 
powder    produces   calcium    chlorate   and   oxygen,   bu 
chlorine.     Dry  air  at  32' — 40°  C.  gives  the  - 
together  with  chlorine,  and  at  100   C.  removes  mo- 
available  chlorine.     These  reactions  are  quite  anal 
those  of  the  alkalis    as   observed  by   Forster  and 
Lunge    and     Xaef   (Annalen,  219,    110),   also    | 
bleacbirg     powder     by    the     additiou     of     hyp* 
anhydride   OCl2   to   calcium  chloride  (bydrated).    I 
unahsorbed   portion  of  the  gas  they  found  free 
and   accounted   for    it   by   the  equation,  Cat  1,  -  CI 
CaOCI.,  +  Cl2.     The   author  suggests  that  the  anhj 
becomes  hypochlorous  acid  by  combining  with  tie 
crystallisation  of  the  calcium  chloride  and  in  acting  o  w 
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tei  product's  caustic  lime  and  free  chlorine  as  well  as 

.m i in   hypochlorite.    The  fact    that     Lunge    and    Naef 

ind  no  appreciable  quantity  of  calcium  hydrate  in  their 

idnct,   though   apparently  contradictory   to   the  author's 

thinks,  be  explained  by  the  conditions  of  the 

perimtnl  being    probably  unfavourable   to  the    normal 

ictiou,  and  bj   the  ease  with  which  small  quantities  of 

iviic  lime  may  be  overlooked  in   an   analysis,     if   the 

hor'a    views     ire    correct,   the   reactions    of   bleaching 

vder  may  be  equally  well  explained,  whether  it  has  the 

iuaU-,Ca(OCl)CI,orOa(OCl)3  +  CaCls,  and  the  question 

its   composition   may    therefore    be    relegated    to    the 

of   molecular   weight    determinations,    like    the 

stion   whether  the   formula   of   alum   is  KA1(S041J,   or 

The   researches  of  It.  Fresenius,  dating 

n   1861    (Annah  n,  118,   317),  indicate   that  we  have  to 

1    with   an   ordinary    mixture.     On    treating    bleaching 

rder  with  successive  small  quantities  of  water,  be  found 

DUoh   larger   ratio   of  Ca('l._,   to   Ca(OCl)a  in  the  first 

ban  in  the   last.     Bleaching  powder  is  also  hygro- 

>ie,  like   calcium  chloride.     A*  to   its  being  much  more 

le  than  the  solid  hypochlorites  of   calcium  and   sodium 

isptatt    and    Smith",  ( 'hem.    Centr.   189;),    1. 405,  1061), 

have  onl*  been  made  from  aqueous  solutions,  and 

ain  much   water  of  crystallisation.     In   an  anhydrous 

■  they  would  probably  he  much  less  easily  decomposed. 

iriv  case  the  formation  of  dry  bleaching  compounds 

not  depend  upon  the    valency  of  the  metal.     The  pre- 

•  f    lithium    bleach  by   Kraut    has    already    been 


referred  to.  Sodium  and  potassium  give,  with  chlorine,  only 
mixtures  of  chloride  and  chlorate.  Baryta  and  strontia, 
both  of  which  contain  water  of  crystallisation,  give  much 
chlorate  and  little  bleach.  Lime,  on  the  contrary,  con- 
taining no  water  of  crystallisation,  and  easily  parting  with 
its  water  of  hydration,  absorbs  water  readily,  to  form  a 
bleach  with  hardly  any  chlorate. — T.  A.  L. 

Aluminium  Chloride;   Compounds  of  Ammonia  with  . 

E.  Baud.     Comptes  Rend.  132,  [8],  134—136. 

AMMONIA  is  absorbed  by  aluminium  chloride  at  the  ordin- 
ary temperature,  with  evolution  of  heat.  The  mass  fuses, 
afterwards  resolidifies,  and  when  the  ammonia  ceases  to  be 
absorbed,  the  resulting  substance  has  the  composition  repre- 
sented by  AljClj.iaNHj.  This  substance,  stable  and 
permanent  at  ordinary  temperatures,  loses  ammonia  at 
180°  C,  becoming  A1.,C16.10XH3 ;  and  this,  in  turn,  at 
380  ('.  becomes  AU'1„.2>JII:I,  which  distils  unchanged 
about  450°  C.  If  the  action  of  the  ammonia  on  the  alumi- 
nium chloride  be  carried  on  at  temperatures  near  the 
liquefying  point  of  the  ammonia,  another  compound  is 
formed,  A12C16. 18NH"3,  which,  however,  readily  dissociates 
into  ammonia  and  the  first-mentioned  compound. — J.  T.  D. 

Uranium  Nitrate.     O.  de  Couinek.     Comptes  Rend.  131 
[27],  1303—1305. 

The  author  has  determined  the  densities  of  solutions  of 
uranium  nitrate  as  follows  :  — 


In  Commercial  Methyl  Alcohol,  Rectified. 

In  Acetic  Acid  of  Sp.  Gr.  V035. 

Density. 

Density. 

Temperature. 

Temperature. 

CH3OH  =  I. 

H20  =  1. 

CaH,02  =  1. 

HsO  =  1. 

«C. 

°C. 

1 

lid                       1*0084 

0-8902 

u-o 

1-0034 

1-0387 

12*9                         1*0125 

0-89S8 

138 

1-0080 

1*0434 

s 

18*2                         1-0198 

o-soos 

Its 

1-0100 

1*0469 

I 

10"7                         1*0272 

0- 90S8 

16-9 

1-0148                             t-0505 

I 

12-8                             10317 

D-9108 

146 

1*0205                             1-0564 

6 

.. 

.. 

104 

1-0265                             1-0026 

7 

.. 

•• 

11*7                               1-0300                             1*0662 

ght  has  but  little  influence  on  aqueous  solutions  of 
ium  nitrate  ;  their  stability  is  increased  by  acidification 
hydrochloric  or  acetic  acid.  Solutions  of  the  same 
n  commercial  methyl  alcohol,  or  in  dilute  ethyl  alcohol, 
instable,  and  readily  deposit  black  oxide  of  uranium, 
ranium  nitrate  dissolves  at  11°  C.  in  commercial  methyl 
hoi  to  the  extent  of  about  one  part  in  55  ;  at  13°  C, 
)  per  cent,  ethyl  alcohol,  to  the  extent  of  one  part  in  30 ; 
pure  acetone,  to  the  extent  of  one  part  in  65  ; 
1  0 .,  in  acetic  acid  (sp.  gr.  1  -035),  to  the  extent  of  one 
in  5-6.— J.  T.  D. 

imafol  of  Sodium  and  their  Production.     F.  Mvlius  and 
'    R.  Funk.     Her.  33,  [19],  3686— 3689.  ' 


Bv  the  progressive  saturation  of  chromic  acid  with  soda,  the 
authors  have  obtained  the  series  of  crystallised  salts  shown 
in  the  table  following.  The  tetraehromate  was  obtained  by 
evaporating  sodium  chromate  solution  with  excess  of  chromic 
acid.  It  forms  garnet-red  crystals,  and,  unlike  the  corre- 
sponding potassium  and  ammonium  salts,  is  stable  in  contact 
with  water.  On  saturating  chromic  asid  solution  with  soda, 
tetrasodiuui  chromate  is  obtained,  forming  large,  pale 
yellow  crystals.  The  following  table  shows  the  solubilities 
of  the  salts  at  18°  C,  chromic  acid  and  soda  being  included 
for  comparison  : — 

The   solubility   increases   considerably   with   increase   of 
temperature. 


Bait. 


Formula. 


miu-m  trioiidi) '  CrO, 

hromate Xn.aV.O,,.  4H,0  . . . 

"  trichromats NajCr  1 1  ,„.  II  .0  . . . . 

NaJ  '1-..I1.. 211,0.... 

im  monoohromate  Na.CrO,'.loH20.... 

romatc i(Na.Cr(  »• .  13H.O) . 

Naj0.3H20. ....... 


Specific 

Percentage 

Mols.  Water 

Hi  Is.  Salt 

Gravity  of 

of  Anhydrous 

to  1  Mo]. 

ot 

to  100  Mols.  of 

Solution. 

Salt. 

Salt. 

Water. 

1-705 

62-45 

3-34 

29  91 

1*926 

74-60 

8-87 

11-27 

2*059 

80-60 

4-87 

20-56 

1-745 

63*92 

8-22 

12-16 

1*432 

4II-1U 

13-47 

7-4,3 

1'416 

37 '  50 

10-38 

9-63 

1 -539 

39-52 

5-30 

18-90 

-H.  B. 


I'""»  Chromate.     F.  Mvlius  aud  J.  von  Wrochem. 
Ber.  33,  [19],  3689.-3696. 

existence  of  the  five  following  modifications  of  calcium 
into  has  been  ascerta:ned  : — 


1.  a-Dihydrate,  CaCr04.2H20  -  monoclinie. 

2.  ,8-ijihydrate,  CaCrO^HjO  -  rhombic. 

3.  Monobydrate,  Ca('rO,,.H.,0  —  rhombic. 

4.  Hemihydrate,  CaCrOvJFLO  -  rhombic. 

5.  Anhydrous  CaCr04. 
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The  a-dihydrate  is  isomorpbous  with  gyj  sum.  It  forms 
small  yellow  crystals  which  effloresce  in  the  open  air.  and, 
when  in  oontacl  with  the  saturated  solution,  pass  readily 
into  the  rhombic  3-dihvdiate.  The  monohydrate  is  the 
ihle  bydrated  form  of  the  salt.  If  supersaturated 
solutions  of  calcium  ebromate  (15—20  percent  )  an-  heated 
to  above  86'  t'..  the  salt  gradually  passes  into  die  anhydrous 
form.  The  hemihydrate  retains  its  water  of  crystallisation 
firmly,  and  only  parts  with  it  readily  at  about  100   C. 

Each  modification  has  a  characteristic  degree  of  solubility 
in  water,  the  following  being  the  solubilities  at  18°:  — 


M..U 
Water  to 
'nv        i  Hoi.  of   100  Hols. 
Solution.    Weight. 


Water. 


a-Sihydrate ri49 

8-Dihydrnte 1-105 

Inile f«96 

.tniie l'O+t 

Anhydrous  silt 102S 


14-3 

5r:> 

1-93 

in-:: 

l-SS 

9-8 

81-8 

rsa 

4  4 

193 

051 

2-8 

0-27 

The  solubility  curves  of  the  various  salts  with  rise  of  tem- 
perature show  no  breaks  indicative  of  passing  from  one 
modification  to  another.  The  solubility  of  the  /8-dihydrate 
increases  wilh  increase  of  temperature,  while  all  the  others 
decrease.  The  anhydrous  salt,  even  after  prolonged  contact 
wilh  water,  does  not  pass  into  the  hvdrated  condition. 

— H.  R 

Acids,  Dibasic,  Analogous  to  Sulphuric  Acid ;  Sodium 
Salts  of .     E.  Funk. 

See  under  XXIV.,  page  291. 

Boric  Acid,  Crude  Italian  ;  Analysis  of . 

E.  Zschimme-. 
See  under  XXIII.,  page  282. 

Potassium   Permanganate    and    Alkali    Thiosulphatcs    in 

Neutral     Solutions }       Interaction     of    .       Leonard 

Dobbin. 

Sec  page  212. 

PATENTS. 

Sulphuric   Acid:    Processes  for    Producing  .     A.  C. 

Johnson,  Baltimore, Maryland,  0.S.A.    Eng.Pat  17,928, 
Oct  9,  1900. 

Tin  process  claimed  consists  in  passing  a  series  of  electric 
sparks  through  the  tower  or  chamber  containing  the 
vaporous  constituents  of  sulphuric  acid,  and  thus  effecting 
their  combination  and  precipitation.  A  special  apparatus 
for  the  purpose  is  described,  and  claim  is  also  made  for  the 
introduction  of  ozyhydrogen  gas,  the  explosion  of  which 
by  the  electric  sparks  causes  the  deposition  of  the  acid- 
laden  particles  of  moisture. —  ('.  A.  M. 

Contact  Substance  in  Chemical  Operations  ;    Manufacture 
or  Production    of  Materials  with  Platinum  Surfaces  for 

1  "    as   .      J.    V.   Johnson,   London.      From   The 

Chemische  I'abrik  vorm.  Goldenberg,  Geromont  and  Co., 
Wiukel-on-the-Rhine.  Eng.  Pat  618,  Jan.  10,  1900. 
Tm.  manufacture  of  contact  bodies  is  claimed,  in  which  a 
porous  or  absorbent  acid-proof  and  heat-resisting  layer 
earning  the  contact  substance  is  applied  to  a  non-porous  or 
non-ahs  irbeut  a -id  proof  heat-resisting  support. — J.  W.  H. 

Crystal} Liable  Liquors,  Process  and  Apparatus  for  Trans- 

".''  .  into  Large  Lumps  hiring  a  Large  Crystal- 

'"'e  s  J- Bock,  Ober-Lbssnitz,  Germany.   Ene 

Pat.  3275,  Feb.  19,  1900. 

A*   '  al   ""  Eng.    Pat.  28,113,  1897  (this  Journal, 

Is'.''.',  4";,  m  which  the  process  consists  in  causing  the 
wa'"  '  '  be  crystallised,  to  flow  slowly  through  a 

long  stationary  shallow  vat,  horizontal  or  slightly  inclined. 
'I  he  present  invention  provides  for  the  ready  detachment  of 
'''''  '  med   in   the   vat  by  providing  the 

latter  with  a  double  bottom,  the  internal  space  of  which  is 


expansible,  and  may  be  caused  to  expand  by  inject- 
between  the  two  bottoms. — E.  S. 

Soda  Alum  ;   The  Manufacture  of ,.    F.  M.  ami  1  > 

Spence,   Manchester,    and    11.    Spence,    Sale,    Ches 
Eng.  Pat  5644,  March  26,  1900. 

A   soil  iion   is    prepared  of    sodium  sulphate  saturat, 
40  — 50"    C,    which    i-    allowed    to  cool    during   ;. 
until  a  considerable  proportion  of  the  decahvdrated 
have  separated.     The  mixture  of  liquor  and  crystals 
run  into  a  solution  of  aluminium   sulphate   coutaii 
solid  salt  in  suspension.     There  is   thus  obtained  "a    ,. 
crop  of  well-defined  soda   alum  crystals,"  which  max 
separated  from  the  mother  liquor  in  any  suitable 
pro.  ess   may  be  varied   by  adding  solid  aluminium  ■ 
to  a    suitable  solution   of  sodium  sulphate   or  chlorid  u 
which  either  salt  may  be  suspended  in  the  solid  Slatl 
aluminium    sulphate    used   in    the    process    is   pr 
obtained  by  cooling  its  solution  of  suitable  strength  in 
a  manner  as  to  obtain   it   in  crystalline  scales,  whi 
their   ready    solubility,    enable    the    "  alum    meal 
rapidly  formed  in  the  sodium  sulphate  solution. — 1 

• 
Common  Salt  (  Chloride  of  Sodium)  ;   Vacuum  Ecu 

Apparatus   for   Separating ,  from  Sotutiuia,    ,  ■ 

cialhj  from  Brine.     G.  X.  Vis,  Schweizerhal 
land.  "  Eng.  Pat.  9343,  .May  21,  1900. 

I'm  apparatus  is  an  improvement  on  that  describe 
Pat.  16,738,   1S99  (this  Journal,  1900,  1111),  the  im| 
incuts  consisting   "in  arranging  a  constant  dii 
connection  between  the  boiler  and  the  main  resi 
connection  communicating  with  the  boiler  at  a  ; 
the  heating  apparatus  of  same,  and  constituting  th 
receiving   member   of    a    heat-exchanging    app 
heat-transmitting  member  of  which   is   fed  with  ho 
densed  water  from  the  said  heating  apparatus." — B.  S 

Crystallisation  ;  Process  for  Effecting  Rapid  —   1 
Kaufmann,  Aix-la-Chapelle.      Eng.  Pat.  23,214.  1> 
1900. 

The  process   consists   in   introducing  compress 
and  below  the  surface  of  the  lye  in  the  crystalli 
in   escaping  upwards  from  the  pipes  in  a  lineh 
condition,  serving  to  stir  up   the  lye  and  to  ai 
cooling  of  the  charge.     For  the  purpose  of  obi  a 
crystals,  a  supply  of  thick  lye  may  be  introduce 
compressed   air   into   the   mother   lye.     The    air  n 
supplied     intermittently,    when    preferred,    1 
suitable  valves  in  the  supply  pipe. — R.  A. 

VIIL-GLASS.  POTTERY,  ENAMELS 

Vitrified  Quart:.     W.  A.  Shenstoue.     Royal InStl 
Times,  March  9,  1901. 

The    lecturer    said   it   had    long    been   known    tr 
experiments  of  Mr.  C.  V.  Boys    that  fine  thre  i 

silica — "quartz   fibres  "—-possessed   en ion 

proportion   to  their  size,  together  wilh  great  elfteti 
insulating   power,  and   such  fibres  were  i" 
every  well-equipped  physical  laboratory.     I'ntil  rec    I 
had  not  been  found  possible  to  produce 
except  of  exceedingly  small  dimensions,  but  lately  ;> 
had  been  elaborated  which   enabled  tubes  and 
of    silica   to    be  made  hundreds  of  times    lai. 
largest   produced  a  dozen  years  ago.     The  vil 
or,  more  properly,  vitrified  silica,  closelj  resembled  ■• 
appearance.     It  could  be  cut  and  polished,  but  it  ■»'• 
what  harder  than  most  glass,  and  was,  in  con- 
liable  to  abrasion.     Not  only  was  it  as  transparent   - 
to  the  visible  rays  of  the  spectrum,  but  it  also 
passage  of  the  ultra-violet  rays, which  wen   Ma  go-; 
absorbed  by  glass.    Vitrified  silica,  again,  was  >" 
than  glass";  it  did   not  begin  to  soften  till  ho 
1,000    (.'.,  and,  again,  it  was  only  moderately  - 
far  higher  temperature  which  melted   platinum,  '••■ 
most  infusible  of  the  metals,      but    its    m 
property  was  its  indifference  to  sudden  and  gu 
temperature,   for   rods,  tubes,  and   other   W 
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ight  In-  plunged  when  red-hot,  some  even  when  white-hot, 
i  water  without  being  in  am  way  damaged. 

I  mates)  TTu  Smelting  Process,  and  the  Cause  and 

Composition  of  Chimney   Incrustations  in  .    Chr. 

Dndfe.    Chem.   Zeit.  25,    [7],  06—67;    [<.)],   86— 87  ; 
[10],  108—105. 

in  author  mu  made  o  number  of  observations  at  various 
ittle  (factories  employiog  the  recuperative  Nehse-Dralle 
.luph  furnace  (see  illustration)  in  sizes  ranging  from  a 
of  4ii  tmis  to  140  tuns.  After  passing  through  the 
coperator  the  waste  furnace  gases  arc  led  away  through  a 
.iiu  floe  H,  to  a  drying  kiln  for  clay,  fireclay,  &c.  The 
tnperatore  of  the  gases  is  700°  C.  in  the  lower  range 

i !.  in  the  main  flue,  260°— 300°  C. 

the  drying  plant,  ami  220° — 240°  C.  at  the  chimney. 

The  assumption  thai  a  large  proportion  (up  to  one-sixth) 

the   sodium    sulphate    in    the   eharge   of  glass    metal    is. 

it  and  lost  is  regarded  as  erroneous    li\  the  author, 

having  failed  to  discover  any  deposit   in  the   chequer- 

>rk  of  the  regenerators  or  beating  cbambi  rs  to  account 

r  the  alleged  loss;  nor  is  the  Dinas  stone  of  the  furnace 

rh  or  the  firebrick  of  the  regenerator  corroded,  as  would 

the  ease  «ere  the  sulphate  volatilised  as  asserted.    ( in 

e   other   baud,  analysis    shows   that  sodium    sulphate    is 

esent  to  some  extent  in  the  incrustations  deposited  by 


-  on  their  way  to  the  external  air  ;  but  whether 
■  sulphate  has  been  volatilised  as  such,  or  dissociated  and 
instituted,  is  unknown,  though  possibly  the  S(  I.,  and  S03 
•crated  by  this  sulphate,  according  to  Gross,  recombine 
th  volatilised  sodium  chloride  (present  as  an  impurity  in 
e  sulphate). 

In  some  cases  the  sodium  sulphate  used  contains  free 
Iphur  trioxide,  which,  in  presence  of  added  sodium 
loride,  displaces  the  acid  in  the  latter,  and  thus  leads  to 
rrosion  of  the  regenerator  lining.     A  case  of  this  kind 

>  ved  at  Warsaw . 
Where  fluorspar  is  employed,  a  considerable  quantity  of 
luoride  i-  liberated,  and  contiibutes,  along  with  SO-, 
to  the  formation  of  the  white   fumes  which  are" 
seharged  from  the  chimney. 

With  regard  to   the   incrustations  deposited  in  the  flues, 

..  the  author  is  of  opinion  that  these  are  of  mixed  origin, 

i  tions  having  been   conveyed   mechanically  by  the 

hilst  others  bear  evidence  of  volatilisation,  and  the 

part  of  the  crystalline  deposit  has  evidently  resulted 

mi  both  causes   conjoined.      Provided  the  charge  of  glass 

etal   be   properly  damped,  the  amount  of   this  material 

rried  away  by  the  furnace  draught  will  be  small  and  will 

airdj  collect  in  the  conduit  a  h  as  a  tough,  dark-coloured, 

•wis   mass ;  in   the   absence  of  the   above   precaution, 

ever,  the  loss  maybe  considerable  and  an  obstruction 

ay  be  set  up  in  a. 

aerostations  are  divided  by  the  author  into   two 

is.,  those  rich  and  poor  respectively   in   normal 

!  hates,  the  former  increasing  in  proportion  as  the  tem- 

re  of  the  flues  diminishes,  whiist  the  latter  class  of 

"station  predominates  in  the  hotter  portions  of  the  flues. 

An  analysis  of  the  first  kind  of  incrustation  taken  from 

e  junction  of  the  main  flue  with  the  cbimuev  stack 

tralau   Uottle  Works,  Berlin,  about   H)  years  ago, 

results  indicating  the  following  composition  :— 

a  per  cent.;  Na.,Si03,  3-31;  NasS04,  77-19; 
-■UOiCSO,,  8-16;  AI2(SO,)3,  2-77  tALil,  0-82; 


1.  ii„  1-tiS;  sand,  4- iiu  per  cent.;  whilst  a  sample  taken 
iu  1898  gave:— 

\;i  .Ni<  i .  '■•'.'.'.  per  cent.;  NTajSi  >, ,6  1-72;  CaS04,  11-6 1  : 
IV. i„  1-46;  Al,(SO,)3,  f84;  AljOj,  6-80  per  cent.; 
chlorine,  a  trace. 

The  appearance  of  these  two  samples  differed  consider- 
ably, the  f.unier  being  a  very  light,  nearly  pure  white, 
felted,  and  seemingly  amorphous  mass,  whilst  the  latter 
was  a  bard,  white  to  yellowish,  acid,  homogeneous  crystal- 
line crust. 

A  third  sample,  from  I  Isterwald,  gave: — 
AM),,  1.1-70  per  cent.;  Fe„0:)„  1  •  08  ;  CaO,  5-73;  MgO, 
1-38;  so,,  87-81  ;  NajO,  24-97  percent.    The  amount- of 
sodium  sulphate  was  therefore  57-22  percent.,  leaving  only 
:')  •  56  per  cent,  of  S03  for  the  other  bases. 

The  presence  of  such  large  proportions  of  A1.,0;1,  Ca(  t, 
MgO.  and  IV.O,  in  these  incrustations  is  probably  due  to 
the  influence  of  fluorine  (in  fluorspar). 

The  second  class  of  incrustations  collect  nearer  (he 
furnace,  e.g.,  in  the  conduits  a,  and  form  crystalline,  hard, 
resonant  crusts.  In  the  case  of  the  following  analysis  of  a 
sample  from  the  Stralau  works,  the  temperature  at  the 
point  of  deposition  was  between  1,000°  and  1,100°  C,  which 
accounts  for  the  low  proportion  of  alkalis  and  the  presence 
of  free  oxides  : — 

Nil  Sil  I  ,  1 -22  per  cent.;  (  aSiO„ 
2-04;  CaSO,,  16-38;  CaO,  27-39  ; 
Mg<  ),  6-80  ;  A1.,03>  10-17  ;  Fo.J  I,. 
2-35;  sand,  31 -24  per  cent. 

A  similar  deposit  was  found  in 
the  Osterwald  works,  and  con- 
tained:  Xa.SO.,,  38-73  per  cent.; 
CaSO.,,  15-13  ;  CaO,  3-69;  A1„0„ 
15-87;  MgO,  4-80;  Fe,,03.  l~°-> 
per  cent. 

Finally,  a  deposit  in  the  lower 
flue  of  the  air  heaters  at  the  Wirges 
Glass  Works  was  examined.  In 
this  case  the  temperature  at  the 
point  of  deposition  was  only  500° — 
600°  C,  and  the  proportion  of  normal  sulphates  was 
therefore  higher  :  Xa.,SO,,  34-99  per  cent. ;  CaSO.,,  18-00  ; 
CaO,  6-59;  A1.,0:„  4-32;  Fe,03,  1-23;  residue  (sandy 
granules),  32 -77  per  cent. — C.  S. 

Enamelling ;  Report  on  Dormoy's  Apparatus  fir  Mechanical 

■ -,    without    Dissemination    of    Dust.      A.    Livache, 

Hull.    Soc.    d'Encouragement,    101,     [1],   Jan.     1901, 
17—25. 

The  apparatus  is  essentially  as  described  in  the  original 
patent  (this  Journal,  1899,  761),  save  in  two  points. 
1-  The  strong  in-draught  is  used  to  raise  the  surplus 
enamel  powder  from  the  collecting  box  at  the  bottom  of 
the  apparatus  to  the  hopper  at  the  top.  2.  The  object  is 
retained  on  the  table  not  by  electro-magnetic  apparatus, 
bat  by  furnishing  the  table  with  a  number  of  little  balanced 
levers  working  on  horizontal  axes,  and  so  arranged  that  a 
counterpoise  at  one  end  of  each  makes  the  other  end 
project  10 — 15  mm.  above  the  surface  of  the  grids.  The 
object  presses  down  the  projecting  ends  of  the  levers  on 
which  its  weight  rests,  and  is  kept  from  slipping  by  the 
surrounding  projections.  The  advantages  of  the  apparatus 
are:  Complete  protection  of  the  workers  from  the  enamel 
dust.  Lessening  of  discomfort  from  radiant  heat,  the  glass 
door  being  between  the  workman  and  the  hot  object. 
Greater  rapidity  of  work ;  a  given  piece  of  work  was  done 
in  the  apparatus  in  half  the  time  that  was  taken  to  do  it  by 
hand  ;  moreover,  a  number  of  small  articles  can  be  laid  on 
the  table  at  once,  instead  of  each  being  handled  separately. 
Economy  of  enamel,  since  the  excess  is  used  again.  Less 
manipulative  skill  is  needed  than  iu  the  hand  process. 
The  workpeople  at  II.  Dormoy's  works  at  Sougland 
greatly  prefer  the  new  process  to  the  old.  Several  copies 
of  the  apparatus  have  beeu  constructed  by  M.  Dormoy 
for  use  iu  foreign  works,  and  all  have  given  complete 
satisfaction,  not  only  as  affording  protection  to  the 
workers,  but  also  as  producing  work  of  a  very  hijh  quality. 

— J.T.  D, 
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PATENTS. 

Glass;    Method  of  and  Apparatus  for   Rolling  . 

1.  Appert,  Parte.     Eng.  Pat  1889,  March  7.  1900. 
\  hkthod  of  rolling  class  is  claimed  in  wh  int  in 

the  glass  can  have  permanent  .•(.mart  with  any  point  iu 
the  rolling  apparatus,  and  in  which  a  gaseous  atmosphere 
prevents  actual  contact  :it  the  time  o{  rolling.  Ine 
apparatos  consists  of  one  roller  or  table  to  receive  the  glass 
from  the  furnace,  tiro  rollers  of  small  diameter  to  do  the 
work,  and  a  fourth  roller  or  table  to  receive  the  rolled 
sheet;  the  rollers  or  table  have  transverse  reciprocating 
movements. — J.  W.  H. 

Glass  Melting  Pots  or  Crucibles.     L.  M.  Regie,   Nesle- 

Normandeuse,  Frai  ee.  Eng.  Pat.  6926,  April  12,  1900. 
The  pot  claimed  consists  of  two  vessels,  one  above  the 
other;  the  glass  melted  in  lie  upper  one  flows  through  a 
hole  near  its  base,  into  a  compartment  formed  bj  a  partition 
in  the  lower  vessel  ;  from  this  hack  compartment  the  glass 
flows  through  a  hole  into  the  front  compartment  from 
which  it  is  withdrawn. — J.  W.  H. 

Carbons,  Bottles,  and  other  Articles  of  Glass,  Pottery,  and 

the  tike  :    The  Treatment  of ,  and  of  Casks  and  other 

.  of  Wood  or  ether  Permeable  Materials,  and  of 

•     rhs,  Bungs,  and   Stoppers.     B.  J.  B.  Mills,  London. 

from   The  Soc.ete   Anonvme  des  Enduits  Arehamhault, 

France.  Eng.  Pat.  21,148,  Nov.  22,  1900. 
A  PASTE  consisting  of  powdered  cork,  asbestos,  and  silicate 
of  potash  is  applied  to  vessels  of  glass  or  pottery  as  a 
protection  against  breakage,  acid-.  o-e.  A  second  coating, 
consisting  of  asbestos  and'  silicate  of  potash,  renders  them 
fireproof.  The  pastes  are  also  claimed  for  use  in  hermetically 
-ealing  bottles,  ca-ks,  &C.— J.  W.  H. 

Ceramic    Ware    and   the   like  ;     Kuns  for    Firing   . 

C.  Czerny,   Unter-Themeiian,  and   C.   Sehlitup,  Vienna. 

Eng.  Pat.  338,  Jan.  5,  1900. 
Thf  inventors  claim  a  kdn  consisting  of  two  parallel  rows 
of  firing  chambers,  each  provided  with  air,  gas,  and  other 
valves,  and  arranged  so  that  the  air  for  combustion  and  the 
products  of  combustion  circulate  through  the  whole  series, 
the  chamber  in  the  middle  of  the  circuit  being  at  "  full 
heat,"  and  those  on  either  side  of  it  either  being  heated  up 
or  cooling  down. — J.  W.  II. 

Ceramic   Hare;   Manufacture  of  Polychrome,  Ornamented, 

Glared,  or  similar  .     G.  v.  dem  Borne,  Bornhofen, 

Germany,  and  W.  v.  Debschiitz,  Munich,  Germany. 
Eng.  Pat.  23,879,  Dec.  31,  1900. 
Is  the  manufacture  of  ornamental  pottery,  coloured  patterns 
may  be  produced  by  the  partial  removal  by  means  of  the 
1  blast  of  the  "several  coloured  coats  applied.  The 
inventors  claim  :  (1)  a  process  iu  which  this  may  be  done 
before  firing,  by  hardening  the  coats  with  cementing 
material,  such  as  gelatin,  dextrin,  lime-soap  solution,  water 
glass  oxychloridcs,  &c. ;  (2)  a  process  in  which  the  article 
is  coated  with  paper,  to  be  partially  removed  by  a  sand 
blast  so  that  a  Bnbsequent  glazing  is  not  takeu  up  by  the 
paper  protected  parts ;  (3)  the  use  of  a  protective  coating 
of  varnish,  wax,  or  fats  for  a  similar  purpose.— J.  W.  H. 

ix, -building  materials,  clays, 

MORTARS  AND  CEMENTS, 

Trass  and  Trass  Mortar.     H.  Burchartz.     Mitt,  kiinigl. 

Techn.  Versucheanat  zu  Berlin,  18,  [4],  203— 226. 
Tin:  various  kinds  of  trass  examined  by  the  author  wen- 
found  to  differ  but  slightly,  the  maximum  specific  gravity 
being  2  395,  and  the  minimum  2-274  (average  2-340); 
the  bygroscopic  moisture  2-07— 4-36  (mean  272)  per 
cent,  and  the  water  of  hydration  7'33— 8'55  (mean  7-88) 
per  cent. 

i  la  the    other    hand,    the    mortars    prepared   from  these 

plea   exhibit.- 1    -  divergence,    due    to    the 

properties  and  pereeutagc  of  the  added  materials,  a- 


as  to  the  method  of  hardening  employed  ;  and  e\  en  one 
the  same  mixture  gave  variable  results  under  ideal 
.-..n.litioiis,  a  mixture  of  l  j  parts  (by  volume)  of  trass,  . 
1  part  of  "  fat  "  lime,  and  lj  'parts  of  Rhine  sand,  Deta»\ 
as  follows  :  — 


Tensile  Strength. 

8  w  eeks. 

.s  w .  aks, 

8-1 
38-6 
14*9 

l.;-2 
28'7 

Jl  •  1 

Coinnr. 
6  Weeks.         18  Wee] 


6.1 -2 
168-6 

H7  -4 


118-6 
140 


•■■)  8 


Iu  general  the  tensile   strength  of  these  mortars  i- 1 
the  compression   strength  on  the  other  hand  being  p.. 
average   ratio    1  :  6  (compared    with  1  :  8  —  1  :  12  in  the 
of  Portland  cement),  and  iu  one  instance  as  low  as  1 
This  is  due  to  the  relative  coarseness  of  the  gra 
aud  lime  in  the  mortar.     A  high  percentage  oi 
moisture   also  seems  to    have    an    injurious  . 
strength   of  the  mortar,  though  the  converse  is  not  ah 
tin.-,    .me    specimen    with   only   207    per    cent,  of 
moisture  giving  the  relatively  low  compression  strength  s 
and  the  tensile  strength  115  after  six  weeks.     The  ke 
weakening   effect  of  an  excessive  proportion  of  lime 
also  confirmed  in  these  experiments.     As  might  be  expi 
from   the  hydraulic  character  of  trass,  the  mortars  si 
under  water  showed  a  greater  accession  of  strength  .1 
hardening  than  those  stored  in  the  air,  the  only  considei 
improvement   in  the  latter  being  an  increase  in  the 
pression  strength  in  proportion  to  the  age.     It  was,  fun 
more,    observed  that   the  specimens   store.l  in  air  did 
recover  their  lost   ground  in  respect  of  hardening,  i 
afterwards  kept  in  water;  probably  owing  to  thi 
of  part  of  the  uncombined  calcium  hydroxide  into  carbo 
and  even  an  occasional  moistening  of   the  mortars  itor 
air  did  not  bring  them  up  to  the  same  level  as  th..-. 
under  water. 

Nearly  all  the  trass  mortars  passed  the  test  for  ini|n 
ability  to  water,  the  degree  varying  with  the  fineness  0 
sand    employed.     The    conditions    of    mixiti" 
favourable  to  impermeability,  less  water  being  used  th. 
practice. 

The  results  furnished  by  the  needle-test  did  not  r 
any  connection  between  the  initial  hardenm 
strength ;  in  fact,  in  two  eases  where  hydraulic  ami  " 
lime  respectively  were  employed,  the  former,  though  gi 
the  greatest  initial  hardening,  was  finally  distanced— in  | 
of  compression  strength — by  the  latter.  — C.  S. 


Puzzolane ;  Tlie  Question  of  Pulverising .     1!.  I 

Baumaterialienkunde ;  Thonind.  Zeit.  24,  [124],  I 
1750. 

Tfie  experiments  recorded  are   considered  to  shot 
certain  cases,  the   quality  of  the   mortar   is  in 
grinding  the  puzzolane  down  fine,  especially  where 
granular  sand  is   available.     Furthermore,  it   appeal 
the   proportion   of   ground    puzzolane   in   mortar-  c;  b 
increased  considerably  without    impairing  the   sn 
the  latter,  whilst  reducing  the  cost.     In  most  m-i 
grinding  of  the  puzzolane  is   expedient  as  renderi 
mortar  more  homogeneous  than  can  be  secured  bj 
the  materials  in  a  granular  condition. — C.  S. 

Bricks,  Artificial ;  from  Lime  and  Sand.    "II."    I 

Zc-it.  24,  [118],  1677— 167*. 
In  the  Schwartz  process,  just  sufficient  quicklim 
per  cent.)  to  form  enough  calcium  silicate  is  used,  i 
the   particles   of  sand  together,  in   addition  to  whk  U 
mixer  is  jacketted  for  heating,  and  is  fitted  witl 
regulating   the    degree   of   moisture   in    the   coin-; 
consequence  being  that  the  mass  falls  together  hkt " 
and  can  be  readily  pressed. 

At  the  Pfiiffikon  works  near  Zurich,  where  sand  di  fr 
from   the   lake    is    used,   the   adoption  of   ihi 
process    has    enabled  work   to    In-    carried   on   regi  ! 
irrespective  of   the  season.     To   each  cubic  metre 
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o.)  of  dried  sand  arc  added  18*8  litres  of  finely-ground, 

irned  qoioUhne  (compared  with  the  8—12  per  cent. 

used),  which  gives:  a  moch  harder  brick  than  the 

specified,  the  fracture  being  good  and 

:  do  free  particles  of  lime.  — C.  S. 

PATENTS. 

p,       ,.    for    the  Production   of  Artificial    . 

nurbok,  Westphalia.      Eng.    Pat.   791,   Jau.    13, 

H  is  claimed  for  producing  a  dry  mixture  of  lime 
1  sand  for  the  manufacture  of  artificial  stone,  in  which 
■  lime  in  lump  form  is  dipped  into  water  and  immediately 
ced  between  layers  of  damp  sand;  after  " slackening," 
iture  is  effected  in  the  usual  way. — J.  W.  II. 

meat,  Gypsum,  ami  the  Like:  Process  for  Burning  , 

Ipparatus  therefor.     W.   Lessing,  Westphalia,  and 
lefnfeld,  Elberfeld.     Eng.    Pat.   5922,    March    29, 

'.  i  material,  after  a  preliminary  heating  in  a  revolving 

falls  down    a    vertical    shaft  against   a   column  of 

;ie.  by  which  it  is  completely  burnt  without  caking  taking 

I  he   heat  present  in  the  burnt  material  is  abstracted 

arrent  of  the  cold  air  which  feeds  the  flame  or  is 

le  to  generate  steam  whilst  the  product ! travels  through 

living  cylinders.    The  products  of  combustion  are  also 

le  to  give  up  tbeir  heat,  either  to  unground  raw  material 

o  steam-raising  apparatus. — J.  W.  II. 


X.-METALLURGY. 

,'.  :  Wetah    ;    Modification  of  Chemical  Properties 

,  by  Addition  of  Minute  Quantities  of  Foreign 

■distances.     G.  Le  Uou. 

See  under  XXIV.,  page  290. 

lis;  Relation  between  the  Expansibilities  and  Fusing 

unts  of .     Lemeray.     Comptes  Bend.  131,  [27], 

91—129:!. 

T  product  of  the  coefficient  of  expansion  and  the  absolute 
tare  of  the  melting-point  is  constant  for  all  metals; 
>i  chimes  of  different  metals  which  are  equal  at  absolute 
v  also  equal  at  their  respective  melting  points. 
r  law  may  apply  to  other  substances  also,  but  the 
n  or's  reasoning  permits  him  j  apply  it  only  to  those 
substances  which  are  elementary  and  non-crystalline, 
experimental  verification  is,  of  course,  only  possible 
tb  ugh  a  limited  range  of  temperature,  but  shows  no 
liscrepancies  than  is  the  case  with  the  law  of  Dulong 
Petit ;  the  discrepancies  appear  to  be  connected  with 
.  ariatious  iu  atomic  volume  of  the  metals. —  J.  T.  D. 

h  h    Temperatures    by    Means    of  the    Combustion     of 

'ii'ii'H  ;    Process  for  the  Production  of .     H. 

ildschmidt.  J.  fiir  Gasbeleucht.  44,  [2],  26 — 29. 
•ee  also  this  Journal,  1898,  543  and  G19;  also  1900, 
)8.) 

■are,  known  as  '•  thermite,"  consists  of  aluminium 

it   an   oxide,  such   as  ferric   oxide,   which   when  ignited, 

as  to  yield  alumina  and  the  metal  of  the  oxide, 

•  st  a   temperature  is  attained  which   far   exceeds   that 

I  by  the  oxyhydrogen  blowpipe,  and  is  second 
■:   to  that  of  the  electric  furnace.— J.  A.  B. 

niding  Slimes  [Gold  Ores~\  ;  Agitation  Process  for 
— .     C  S.  Hurler.     Eng.  and  Mining  J.  1901,  71,  [3], 

author  gives  a  description   of   an    agitation   process 

•  B.  Sherrod  and  C.  A.  Stephens,   by  means  of 
r  cent,  of  the  total  values  of  gold  and  silver  in 

grade  slimes  can  be  recovered  at  a  cost  not   exceeding 

n.     The  slime  in  question,  or,  more   accurately 

dust,  96  per  cent,  of  which  will  pass  through 

screen,  is  drawn  by  means  of  a  fan  from   the 

after  the  latter  has  passed"  through  the  finishing  rolls, 

•  goes  to  the  screens.  The  current  of  air  passes 


down  through  the  rolls  and  through  the  roll  pit.  From  the 
fan  the  dust  passes  to  a  "  cyclone  settler,"  from  which  it  is- 
drawn  off  into  bins. 

The  agitator  used  is  a  mixture  of  steam  and  compressed  air. 
The  agitation  tank  shown  in  the  accompanying  diagram  will 


take  a  charge  of  3 — 3i  tons  of  pulp,  and  6  tons  of  cyaDide 
solution.  The  steam  and  air  pass  from  their  respective 
supply  pipes  into  a  3-in.  distributing  pipe,  and  thence  into 
1-in.  pipes  that  pass  through  the  tank  as  close  to  the  bottom 
as  possible.  These  pipes  are  placed  6  in.  apart,  and  have 
^-in.  perforations  on  the  underside  at  intervals  of  6  inches. 
The  pipes  are  provided  at  both  ends  with  removable  plugs, 
to  allow  of  their  being  readily  cleaned.  The  air  is  delivered' 
to  the  3-in.  distributing  pipe  at  a  pressure  of  about  60  lb. 
per  sq.  in.,  and  the  steam  at  a  pressure  of  about  30  lb.  The 
actual  power  required  is  not  more  than  T'-  h.p.  per  ton  per 
day,  as  only  enough  steam  and  air  are  used  to  keep  the  pulp 
in  a  state  of  gentle  agitation.  The  dust  is  sluiced  from  the 
bins  into  the  agitation  tanks  by  means  of  the  cyanide  solu- 
tion, as  it  was  found  that  if  the  dust  were  shovelled  into  the 
tanks  it  settled  to  the  bottom  iu  a  mass,  which  could  not  be 
got  into  proper  circulation  in  the  cyanide  solution.  A 
bucket  of  coarse  wire  screen  containing  about  60  lb.  of  lime 
is  suspended  at  the  surface  of  the  cyanide  solution  ;  it  is 
stated  that  with  this  large  excess  of  lime,  not  only  is  any 
acidity  neutralised,  but  subsequently,  in  the  settlers,  the 
slimes  deposit  more  quickly  and  completely. 

After  about  24  hours'  treatment  in  the  agitation  tank, 
94  per  cent,  of  the  total  values  are  dissolved.  The  mixture 
of  pulp  and  solution  is  passed  through  a  set  of  wire  settling 
tanks,  4  ft.  x  4  ft.  x  6  ft.,  then  through  a  series  of  three 
upward  filtering  tanks,  and  the  solution  passed  finally 
through  four  precipitation  boxes  filled  with  zinc  shavings. 
In  this  way  70  —  "5  per  cent,  of  the  total  values  in  the  pulp 
are  recovered.  The  slimes  left  in  the  settling  tanks  are 
sluiced  by  means  of  a  water  jet  into  a  circular  decanting 
tank  12  ft.  x  5  ft.  After  standing  12  hours,  the  clear 
solution  is  draTC  off  and  mixed  with   the  main  portion  of 
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the  liqnid  from  the  setttiug  tanks,  before  it  passes   I  i   the 

filtering  vessel.       With   tliis  supplementary   settling,   the 

amount  of  values  recovered  is  increased  to  about  80  jut 

cent 

The  cost  of  treatment  by  this  process,  per  ton  ot  pulp,  is 

irs      Cyanide,  1  lb.,  0-31  dol.;  lime,  201b.,  0-18; 

/inc.   1  lh..   0;12i    "tramming,"   0-0*;  power,  O'l  h.p., 

;  labour,  0-175 ;  extras,  repairs,  smelting, &c.,0'  135  ; 

total,  1  'OOdoL— A.S. 

i  Hardened  by  Overstrain  .-   Tempering  of . 

J.  Muir.  Pro.-.  Roj  Soc.  67,  461— 4G6. 
I'm  author  finds  that  by  straining  a  piece  of  steel,  or  even 
wrought  iron,  to  a  point  just  beyond  its  elastic  limit  and 
beating  it  to  any  temperature  above  800  ('.,  its  hardened 
condition  can  hi'  partially  rc.lu.vcl  in  a  manner  similar  to 
tempering.  A  semi-mild  steel  (0-35  per  cent.  <  .  and  I'O 
per  cent.  Mm,  after  being  Btrained  at  its  yield  point  of 
ins  to  an  elongation  of  0-  13  in.  on  a  4-iu.  length  and 
put  aside  in  its  then  semi-plastic  condition  to  rest,  was 
found  to  regain  within  two  days  a  considerable  proportion 
of  its  elasticity.  The  recovery  progressed  for  two  weeks, 
and  was  pei  feite.l  by  heating  to  300  C,  although  a  few 
minute-  at  100°  C.  would  have  been  nearly  as  effective. 
When  cooled  after  this  treatment  and  again  tested,  the 
elastic  yield  point  was  at  19  tons,  or  an  increase  of  II  tons 
per  sq.  in.  After  an  elongation  as  before  of  0- 13  in.,  the 
metal  was  again  semi-plushc  aud  would  have  elongated  and 
probably  broken  at  a  slightly  increased  load.  By  again 
heating  it  to  200°  C.  and  cooling,  the  metal  bore  a  stress  of 
60  tons,  or  a  further  increase  of  11  tons  per  sq.  in.,  but  the 
yield  point,  with  fracture,  was  reached  at  60^  tons. 

The  same  original  steel  after  annealing  at  750  C.  gave  a 
fresh  and  lower  primary  yield  point  at  29  tons,  the  elasticity 
graduallv  recovering  as  before.  By  heating  to  300°  C, 
however,  the  increase  of  yield  point  was  ouly  about  7}  tons, 
or  to  :S6i  tons,  and,  moreover,  by  repeated  straining  and 
hcatin",  three  more  yield  points  were  obtained,  each  about 
74  tons  above  its  predecessor,  the  final  one  taking  place 
with  fracture  at  59\  tons.  Thus  in  the  original  steel  the 
yi.1,1  point  was  raised  in  two  stages  of  11  tons  each,  and  in 
the  same  metal  annealed  at  750°  L'.,in  four  stages  of  7|  tons 
each.  When  annealed  at  lower  temperatures  down  to 
600°  C,  the  stages  ranged  between  these  two  figures, 
approaching  the  1 1  tons  stage  as  the  latter  temperature  was 
reached. 

It  was  found  that,  in  the  case  of  an  annealed  steel 
hardened  by  overstrain  and  heated  as  described,  the  same 
temperature"  brought  the  3  ield  point  to  approximately  the 
same  -tress  no  matter  what  the  original  hardness  of  the 
-pecimen  might  be;  and  that  the  harder  the  material  was 
made  by  tensile  overstrain — that  is,  the  higher  the  yield 
point  was  raised  by  permanent  stretching — the  lower  was 
the  temperature  which  could  be  shown  to  produce  a  slight 
tempering  effect. 

In  the  ordinary  method  of  relief  polishing  and  etching 
by  nitric  acid  for  microscopical  examination,  a  new  method 
of  staining  steel,  by  rubbing  with  ordinary  moistened  cocoa, 
was  used. — A.  W. 


employed  in  measuring  are  described.  The  inllti 
of  temperature  and  of  the  manner  of  hardening  ,.  ■.,, 
of ,  from  which  it  is  shown  that  the  steel  should  be 
dened  at  a  temperature  as  little  above  the  transform. 
point  as  possible,  and  that,  as  far  as  may  be,  prolongs 
of  the  period  of  heating  before  hardening  should  be  &voi 
The  maximum  values  for  the  coercive  force  and  for 
permanent  magnetism  are  obtained  with  -tecis  contai 
1*1 — 1'2  per  cent.  C.  Boron,  silicon,  and  maiign 
appear  to  exert  no  influence.  Nickel,  chromium, 
copper  improve  the  magnetic  properties  ;  but  for  m;i.' 
tungsten-  anil  molydenum-steels  are  best. —  W.  Q.  M. 

Copper ;  Effect    of  Small    Amounts  of  Arsenic  oil  •  .. 
E.  A.  Lewis.     C'hetu.  News,  1901,83,  [2115],.). 

The  author  gives  the  results  of  some  experiments  as  t  « 
influence   of  small  amounts  of  arsenic  on    the   streagl  if 
copper.     !Si\  test  samples  were  prepared  by  melting 
case,  8  lb.  of  copper  and  adding  varying  small  amoun  if 
arsenic. 


Arsenic  added. 


Arseni. 


Per  Cent. 


H 
1 


t'li; 
iiiii 
»■::■ 

0  53 


Photomicrographs  of  the  cast  test-pieces  were  tn! 
latter  then  rolled  down  to  a  thickness  of  j  in., 
sheets  placed  in  cold  water  whilst  still  red  hot,  to 
them.  The  reheating  of  the  metal  before  roll 
practically  no  effect  upon  the  arsenic  present.  I 
pieces  all  rolled  well,  particularly  Xos.  2  and  .3. 

The  following  were  the  results  of  the  tensile  test 


1 

■2 
3 
4 
5 
6 

Ordinary    sheet 
copper. 


Arsenic. 


Per  Cent. 
2 

n 
1 


Break. 


Tons  per 
Sq.  In. 
17-xi 
18-83 
IS-H2 
J8-31 
18-38 
UV92 
13-40 


Limit  of 

Elasticity. 


Tons  per 

Sq.  In. 

11-52 

io-on 
a  111 
(P81 

a-M 

lll-L'5 
7 


— .      E.    Dessolle.     L'lnd. 
through   (hem.   Zeit.   Hep. 


Cast-Iron  ;     Coppering    if 
Ki.etro-chim.    1900,  4,   87 
1901,25,  [3],  27. 

Tilt:  object,  cleaned  with  the  aid  of  file  anil  chisel,  is  given 
a  thin  coat  of  copper  in  the  (hot)  alkaline  bath.  Fittings 
and  hollows  are  then  filled  up  with  easily  fusible  alloy,  the 
projecting  portions  of  which  are  then  trimmed  off.  The 
allov  adhere-  to  the  copper,  aud  the  whole  is  then  coated 
finally  in  the  acid  copper  bath,  through  which  the  electro- 
lyte i-  .11 1  alated  rapidly.—  W,  G.  M. 

Steel  j  Magnetic   Properties  of  Hardened .   H.  Kamps. 

Btahl  u.  Kisen,  1901,  21,  156  ;  through   Chem.  Zeit.  Bep. 

1901,  25,  [7],  57. 
Tin.  work  "I  '  aric   is   examined   bj  the   author.     In  order 
to  determine  the  magnetic   properties  of  hard  steel  for  per- 
manent magnets,  a  knowledge  ot    tin  maximum  intensity  of 
the  induced  tensity  01   the  residual  mag- 

in,  ;-i  ■'     the    cocrcivi  offices.      The  methods 


It  appears,  therefore,  that  the  presence  of  a  small  1 
of   arsenic  in  copper  intended   for  rolling  is  an  advi 
except  when  the  copper  is  to  be  used  for  electrical  [1 
(See  also  A.  Gibb,  page  184.)     There  is  no 
having  more  than  0-  5  per  cent,  of  arsenic   | 
author  concludes  from  the  micrographical  exan 
arsenical    copper   consists   of   crystals   of   re- 
surrounded   by  an   eutectic,  which  is   probe 
copper  or  a  solution  of  arsenide  of  copper  in  coppet 

Zinc-Lead  Ores  ;   Ellershausen  Proust: for  ' 

of .     E.  Villejean.     J.   de  Pharm.   CWm,    I! 

97—103. 
This  process  has  been  devised  primarily  for  the  tr 
of  poor  zinc-lead  ores  (containing  20 — 30   pel 
15 — 20  per  cent,  of  1'b,  and  0-1    per  cent,  of   Ag  1 
little  lead  to   be  of  value  to  the  lead   smelter,  an. I 
much   to   allow  of  the  accompanying  zi. 
extracted.     It  is  conducted  in   two   stages;  first,  th 
taneous  extraction  of  zinc,  lead,  and  silver  by  volati 
and   secondly,   the   chemical    separation  of   the   li 
silver  in  the  metallic  state  from   the  zinc  in  the  I 
sulphide.     (1)  The  ore,  in  fragments  the  sis 
is   mixed   with    carbon,   limestone,   and   oxide 
smelted  in  a   furnace  with  hot  blast,  und. 
hat  the  lead  and  zinc,  wi'.h  nearly  the  whole  of  tl 
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itilined,  the  residual  silver  passing,  together  with 
,pper  and  gold,  into  the  matte.    At  the  month  of  the  furnace 
re  fans,  iilnint  l-S  metres  in  diameter,  with  copper  blades, 
evoWina  al  about  500 rerolutioiis  a    minute;  these  fens 
ra»  through  them  the  fame-laden  gases  from  the   blast 
In  passing,  the  gases  are  churned  up  with  cold 
.iior  injected  Into  the  fans  al  high  pressure.     All  the  solid 
articles  an  thus  caught  by   the  water,  which  is  then  run 
mi-,  and,  after  cooling  ami  settling,  is  re-injected 
tans  until  n   saturated  solution  of  ziuc  sulphate  is 
■  I.     The  greyish  deposit  collected   iu  the  reservoirs 
ehiefly  of  lead  sulphite  (67£),  zinc  sulphide  (I6j), 
ilphite  (6i),  and  oxide  (2;f),  with   lime  (-'!).  and  oxides 
(1),  antimony    (}),   and    arsenic    ('.),   and    silver 
120   gnus,    per    ton) — the    numbers    in    brackets  giving 
n   result-  of  analysis  of  one  sample,  by  way  of  example, 
posit    is    collected    by   mcaus    of    a   filter-press, 
id    freed   from    its   3,"i    per   cent,    of  water  with  the  aid 
heal    from    the    blast   furnace;    it    is    then,  little 
little,  introduced    into   crude   caustic    soda  brought    to 
•ullitiou    in    iron    boilers,    until    no    further    reaction    is 
i   to   take  place,   by  which   time    the  whole  of   the 
el  will  have  been   reduced  to  the  metallic  state,  and   will 
,.o  carried  down   with  it   all    the  silver   present    to    the 
ittom  of  the   bath.     The  zinc,  as  sulphide,  forms  a  slag 
th  the  excess  of  tree  caustic-,  and  carbonate  aud  sulphate 
soda   present  ;  this    slag   is   utilised    to  precipitate    the 
uors  from  the  reservoirs   when  saturated   with    zinc    Bul- 
bs resulting  precipitate  of  ziuc    sulphide,  hydroxide, 
d  carbonate  being  separated  and  treated  by  roasting  for 
e  production  of  oxide,  and  the  residual  sodium  sulphate 
d  and   reconverted  by  the   Leblaue  process 
-tie  soda.     The  following  equations    lire  con- 
m  a  general  way  the  reactions  in  the 

iing  soda  : — 

7PbS  +  4Na,Coj  = 
NajSOj  +  :i(Na;S.PbS)  +  4Co2  +  4Pb. 

7I'bS  +  8NaOH  = 

Na>"  ViS.PbS)  +  4H30  +  4Pb. 

PbS+  2PbO  =  Ph3  +  SOj. 

8PbS  -   N'x.si  I,  =  NajS  +  2S(  I.,  +  2Pb. 

— W.  <;.  m. 

Extraction  of .     L.  Belloc.     Elettrieita,  Milan, 

1900, 19,  593.     Science  Abstracts,  1901,  4,  [1],  74. 

ik  author  gives  a  description  of  a  patent  taken  out  by 

mova  and  Bertani  for  the  production  of  zinc  white,  and 

liree  patents,  two   by  Canova  and  Bertani  and  one 

tti  and  Bertani,  for   the  production  of  zinc  in  the 

ctrie  furnace.    The  last -mentioned  process  is  being  worked 

the  Societn    Elettro-metallurgica    Lombarda,    and    it  is 

limed  that  1  kilo,  of  ziuc  is   produced  per  2  h.-p.   hours, 

e  coal  consumed  in  the  furnace  being  15  kilos,  per  loo' 

Ios.  of  ore. — A    S. 

Bismuth   Sulphide;  Action   of  Hydrogen   on   . 

11.  l'clabon.     L'omptes  Rend.  132,  [2],  78—80. 

■i-  sulpiride  (see  I.  below),  or  mixtures  of  the 

Iphide  with  the   metal  (see  II.  below),  were   sealed  up 

th  hydrogen,  aud   heated   to   a   temperature   (6103   C.) 

ie   melting   point    of  either   solid.      Bismuth    was 

heated  with   hydrogen   sulphide  (see  III.  below). 

•  .a   state  of  equilibrium  was   reached  altera 

r>  few  minutes.     The   tubes  were  suddenly   cooled,  aud 

ie  analysis  of  the  contents,  the  ratios  of  the  mass  of 

a  sulphide  to  that  of  the  total  gas  (r),  and  of  the 

bismuth  sulphide  to  that  of  the  sulphide  and   metal 

r  (A), were  determined.     The  author's   figures  are 

leu  in  the  accompanying  table. 

jures  be  plotted,  they  appear  to  lie  on  the  -  ime 
a  that  as  A  increases   from  zero  to  the 
increases  from  zero,  at  first  more  rapidly,  after- 
toss  rapidly  than  A,  aud  tends  to  a  limit  at  0-893. 
If  the  temperature  be   below  the  meltiug-poiut  of  the 
lptade,  but  above  that  of  the  metal,  no  definite  result  is 
nched  when  hydrogen  sulphide  acts  on  the  metal,  for  the 


coating  of  sulphide  formed  Btops  tbe  reaction;  but  when 
hydrogen  acts  ou  the  sulphide  a  limit  is  reached,  and  the 
value  of  r  is  found  to  be,  a-  theory  indicates,  independent 
of  the  relative  masses  of  metal  and  sulphide.  At  4  1 1 1  , 
r  had  a  value  of  0-616;  but  at  this  low  temperature, 
equilibrium  was  not  reached  till  after  about  four  days. 


1. 

11. 

UI. 

r. 

It. 

'•• 

E. 

r. 

It. 

0-840 
irs'.i;l 
0-898 
0-890 
0-891 
0-895 

0-614 

0-898 
ll-tllil 
IP-arc 
0-988 
0-993 

0-515 
0-872 

0-785 

o-sti 

U-S7S 

0-U-; 
0-288 
0-489 

0-505 

a- TS- 

0-080 

0'  Li  - 

0-012 
0-025 
0-0S9 

—J.  T.  D. 

Mi  tills  mid  Other  Substances  ;    Transparency  of ,  to 

Radium  Rays.     T.  Mizuno. 

See  under  XXIV.,  page  291. 

Gold  Sodium-Chloride ;    The  Assay  of  Messrs. 

Johnson  and  Sons. 

Seepage  210. 

Copper  in  Pyrites  ;  Determination  of  = ,  by  Precipita- 
tion with  Aluminium  and  Subsequent  Electrolysis. 
O.  N.  Heidenreich. 

See  under  XXIII.,  page  283. 

Copper;  Analysis  of  Commercial .     P.  Truchot. 

See  under  XXIII.,  page  283. 

Copper  ;  Electrolytic  Estimation  of .     O.  Reinke. 

Woch.  fur  lirau.  1901,  24,  [2],  14. 
See  under  XXIII.,  page  283. 

Zinc  Blendes;  Determination  of  Fluorine  in . 

F.  Bullnheimer. 
See  under  XXIII.,  page  282. 

Lead  in  Galena  ;  Determination  of .     Willenz. 

See  under  XXIII.,  page  284. 

PATENTS. 

Blast-Furnace  for  Smelting  Dusty  and  Fine  Granular 
Iron  Ore.  C.  Goedecke,  jun.,  Bradford.  From 
C.  Goedecke,  MindeD,  Germany.  Eug.  Pat  8184 
May  8,  1900. 

A  blast  furnace  for  smelting  dusty  ore,  &c,  without  a 
preliminary  compression  treatment,  is  claimed,  in  which 
the  internal  diameter  increases,  such  increase  commencing 
at  or  near  the  bottom  of  the  furnace,  or  at  or  about  the 
tuyeres,  and  continuing  towards  the  top  to  a  distance 
convenient  therefrom,  the  object  being  to  reduce  the  loss 
of  material  by  the  blast  by  the  decrease  iu  pressure  of  the 
same  as  it  rises  into  and  through  the  increased  area  of  the 
furnace. — A.  W. 

Assay-Furnace.     D.  Laird,  Forfar.     Eng.  Pat.  21,195, 
Nov.  23,  1900. 

The  general  arrangement,  construction,  and  combination  of 
parts  comprising  the  improved  furnace  for  assaying  and 
cupellatiou  purposes,  is  claimed  for  use  with  hot  air  under 
pressure  and  liquid  fuel  or  gas,  as  shown  by  the  accom- 
panying illustration.  The  pot  or  cupel  chamber  A  is 
constructed  of  refractory  material  encased  in  sheeting  a, 
and  has  an  inclined  hearth  e,  with  corrugated  ribs  f 
radiating  in  horizontal  curves,'and  with  an  auurilar  trough  d. 
connected  with  a  shute  to  drain  aud  carry  away  the  slag! 
Through  the  centre  of  the  hearth  is  a  tube  or  funnel  g, 
to  which  is  attached  a  collar.  A  perforated  plate,;',  sup- 
ported by  the  collar  and  the  annular  ledge  i,  forms  the  bed 
for  carrying  the  crucibles  or  cupels,  a   skeleton  frame  /, 
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with  spacing  ribs,  being  provided  to  separate  and  support 

thrm  in  position. 

Below  tlio  furnace  i-  a  chamber  C,  Ihrougb  whicli  the 
hot  gasi  -  pass  when  the  lid  It  is  in  position  and  the  furnace 
.it  full  work.  The  gases  are  directed  by  the  conical  roof 
of  the  core  y  in  the  chamber,  down  :in  annular  space 
occupied  by  a  coil  of  piping,  through  which  the  air  under 
pressure  is  supplied  from  ■  blowing  engine,  connected  with 
the  valve  1  o ,  to  t'i :■  combustion   chambers  t.     These  arc 


r^' 


arranged  in  passages  leading  to  the  space  between  the 
inclined  hearth  e  and  the  plate  J.  The  fuel  is  supplied 
through  suitable  valves,  and,  in  the  case  of  oil,  drips  into  a 
pan  u  containing  asbestos,  which  is  then  ignited.  The  air 
supply  from  the  coil  is  turned  on,  and  gradually  gets  hotter 
and  intensifies  the  heat  of  combustion.  The  flame  and 
gases  are  deflected  inwards  by  the  curved  ribs  /,  giving  a 
rotary  motion  to  them,  and  a*  the  same  time  freely  circulate 
through  the  perforations  of  the  plate  up  and  around  the 
crucibles. — A.  W. 

Ores  containing    Metallic     Sulphides ;  .  Process    of   and 

Apparatus  for  Oxidising  or  Roasting ,  and  for  the 

production  of  Gases  suitable  for  the  Manufacture  of 
Sulphuric  Acid.  A.  W.  Tangye,  Northwich.  Eng. 
Pat.  817,  Jan.  13,  1900. 

Tmf.  finely  divided  ore  is  passed  in  at  one  end  of  a  long 
horizontal  revolving  cylinder,  suitably  lined,  and  made 
to  travel  to  the  exit  at  the  other  end.  Air,  heated  to  a 
high  temperature  in  a  separate  regenerative  furnace  or  fas 
■  rheating  apparatus,  enters  the  cylinder  at  the  ore  exit 
end  and  passes  through  in  the  opposite  direction,  by  which 
means  the  ore  is  warmed,  heated,  and  gradually  roasted 
to  completion,  the  addition  of  i  xternal  heat  to  the  chamber 
or  the   use  of  high  air   pn  ing  unnecessary.     The 

revolving  furnace  is  lined  differently  and  in  different  zone- 
to  prevent  the  formation  of  fluxing*  and  s(;1]e.  the  ore 
receiving  tie   full  beat  of  the  entering  gases  in  its  passage 


along  the  bottom  of  the  chamber.  If  desired,  the  or, 
be  made  to  fall  through  the  hot  gases  by  providing  mi 
internal  projections  for  carrying  it  to  the  top  of  the  cvli 
In  combination  with  the  revolving  cylinder  is  a  dust  eha 
and  easily  removable  spout,  with  or  without  the  adi 
of  a  vortex  chamber,  whereby  the  dust  escaping  witl 
effluent  gases  is  brought  back  automatically  to  the  cvli 
the  spout  being  arranged  so  that  the  latter  can  be  re 
cleared  of  any  scale  formed  on  its  walls. 

_  The  effluent  gas,  if  not  sufi 
rich  in  sulphur  compounds, 
off  from  the  dust  chamber  b) 
and  re-circulated  through 
gas  heating  apparatus  and  p 
duced  with  the  hot-air  - 
the  cylinder.  — A.  YV. 

Stirrers,     Holary ;    fur    li 
Furnaces.       YV.    V,     \ 
London.      From  L.  T.    \Y 
Keswick,  U.S.A.  Eng.  Pat   | 
Jan.  lfi,  1900. 

The    stirrer  consists  of  a  vc  it, 
hollow,  central  column  01 
radial  arin<  with  rabbles,  audi 
an  axial  stationary  watei 
ing  nearly   to  the    botl 
column.     There  is  also 
«liate    tube    between    them, 
forms  annular  spaces  on  both  ■ 
of   itself.      This  tube   is  pn    | 
with  horizontal  pipes,  which  i     . 
down  the  centre  and  tr.  the 
each  of  the   radial    am 
level.     The  water  passi 
Central  tube,  upwards  in 
annular  space,  between 
intermediate    tube,  to  thi 
the    tadial    arms,    through     s 
pipes  to  the  outer  eDd  of  the  li 
hack   again  in  the   space  h  « 
the  pipes  and   the   heated  -a 
(o  be  cooled,  into  the  outer  ai  ll 
space  in   the  central  CO 
upwards  to  the  exit  pipe.  -A 

Steel   and  other  Metals;  0  n 
ment  of  Hardening  or  I 
ing    Compounds   for    Ai 

with  • .  K.  C.  Baker,  I. 

Kng.  Pat.  1810,  Jan.  29, 1'. 

The  process  is  for  obtaining  the  horide  or  boron  com|i    ! 
a  metal,  such  as  any  of  the  borides  of  iron,  capable  ol  in. 
used   as   a   hardening  or  toughening  agent,  simultm  i) 
with   the  production   of   calcium   carbide,  by 
mixture   of  calcium  borate  (boracite),  carbon,  and  ci 
material  containing  the  metal,  or  the  metal  itself  I 
sufficient   to  effect   the  reaction,  carbonic  oxide  gas  ii 
evolved. — A.  YV. 

Manganese,  Ferro-Manganese,  and  Alloys  of  Mm 

Apparatus  for  Production  of .    A.  Simon,  Boi 

Eng.  Pat.  17,190,  Sept.  27,  1900. 

A    lower   oxide   of  manganese    or    of  fcrro-num   < 
dissolved  in  fused  calcium  fluoride,  to  which  mat  b 
or   not,    other   more    fusible    fluorides,   is    eleetrui;  ' 
treated,   the  object  of  the  fusible  fluorides  being  (•  « 
the  temperature  of   decomposition  and  minimise  I 
by  volatilisation.     The  treatment   is   in    combi 
reduction  by  carbon,  and  is  conducted  in  an  electric  f  n 
which  is  described  and  claimed. 

The  furnace  consists  essentially  of  a  crucible  or  In  ' 
mounted  on  a  carriage  o,  and  provided  with   ra 
The  cathode  is  formed  of  horizontal  carbons  </,  arm 
the  base  of  the  crucible  and  traversing  the  oa 
carbons  arc  connected   with   the  main  circuit  /  M    « 
connections/',  held  on  by  plates  e.    A  layer  c 
coke  or  anthracite  ;/  is  laid  on   the  carbons,   with   ' 
printers  s  to  start  the  current.     The  anode  consists 
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mm  h,  oapable  of  reitioal  adjustment  by  levers, 

|.er  pure   of  them    is  enclosed   in   a    easing  ot 

ling  in   ■   horizontal   frame   k    provided   with 

i  channels  m  for  water  circulation 

mode.     A  channel  91s  provided  in  the  brick- 

imunicntea  with  the  interior  of  the  crucible 


apertures  r,  and  also   with  a  dust  chamber,  into 

ses  from  the  reduction   pass.     The   anode  is 

i  on   to   the  carbons   s,  and   the  charge   gradually 

in,  when  it  melts  and  penetrates  y,  and  soon  comes 

the  influence  of  the  full  current. —  A.  \V. 

'nim'um  Alloy-,   Process  of  Manufacturing   . 

Much,  Berlin.  Eng.  Pat.  21,345,  Nov.  26,  1900. 
tininiiim  alloy,  workable  with  cutting  tools,  is  made 
iing2tol0  parts  of  magnesium  to  every  100  parts 
lied  aluminium  according  to  a  previous  patent  (this 
'.  ■'!.">:!)  and  then  suddenly  chilling  the  alloy, 
11  runuing  water,  acid,  or  mercury, — A.  W, 


XL-ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURGY. 

(.4 .)— E  LECTKO-CHEMISTRT. 
Ha*omettr   and    its    Applications    in    Electro- 
•mistry.— A.  Job.     Zeits.  fur   Elektrochem.   1901,  7. 
.421-423. 

instruction  of  this  instrument  (compare  this  Journal, 

shown  in  the  accompanying  illustration,     aa 

ire  the  cylindrical  electrodes,  v  is  a  porous  cell,  and  c 

tube.     The  author  recommends  that   the  cell 

be  made  as  small   as  possible,  keeping  in   view  the 


maximum  current  that  is  to  be  used,  and  he  also  prefei  1 
long  capillary  tube  which  may  be  bent  as  shown  in  the 
figure.  It  is  possible  to  dispense  with  the  upright  bent 
tube  and  cotton  wool  filter  of  the  Brclig  and  Ilahu  appa- 
ratus by  placing  a  thin  layer  of 
petroleum  on  the  surface  of  the 
caustic  soda  solution.  The  figure 
shows  that  the  gas  from  one  of 
the  electrodes  escapes  into  the 
air  through  a  wide  tube,  whilst 
only  the  gas  liberated  at  the 
other  has  to  pass  through  tbe 
capillary  tube  and  thus  cause  a 
pressure  in  the  manometer. 

This  modification  of  tho 
ampere  manometer  may  be  used 
for  investigating  the  amount  of 
electrolytic  oxidation  or  reduc- 
tion, as,  for  example,  in  Oettel's 
experiments  on  the  electrolysis 
of  chlorides.  For  such  a  pur- 
pose, two  similar  instruments 
are  placed  in  series,  one  being 
charged  with  caustic  soda  solu- 
tion and  the  other  with  the 
solution  to  be  investigated.  The 
first  instrument  shows  at  each 
instaut  the  amount  Q  of  oxy- 
gen (or  hydrogen)  liberated  by 
the  current  per  second,  whilst 
the  second  instrument  indicates 
the  amount  q  which  does  not 
take  part  in  the  oxidation.  The 
velocity  of  the  reaction  is  therefore  Q — q,  and  the  current 
yield  of  oxidised  substance  Q — j/Q. — J.  S. 

Cathodic     Depolarization  ;       Disturbance     of     ,     by 

Potassium  Chromate.      E.  Muller.      Zeits.   fur   Elektro- 
chem. 1901,  7,  [27],  898— 405. 

The  author  suggested  (Zeits.  fur  Elektrochem.  5,  470) 
that  the  effect  of  adding  small  quantities  of  potassium 
chromate  to  certain  solutions  undergoing  electrolysis  might 
be  due  either  to  the  formation  of  a  film  of  hydra  ted  chromic 
oxide  on  the  cathode,  or  to  the  formation  of  an  alloy  of 
chromium  with  the  metal  acting  as  cathode.  In  the  former 
ease,  the  film  would  act  as  a  diaphragm  in  the  same  way  as 
the  film  of  lime  which  is  deposited  during  the  electrolysis 
of  calcium  chloride  solutions  (this  Journal,  1898,  66G 
and  769). 

Further  experiments  have  been  made  and  these  confirm 
the  first  hypothesis.  At  the  same  time,  it  is  pointed  out 
that,  although  the  addition  of  chromate  has  a  very  marked 
effect  on  the  processes  occurring  at  the  cathode,  a  catalytic 
action  in  the  neighbourhood  of  the  anode  is  not  necessarily 
excluded.  The  author  considers  that  electrolysis  in  the 
presence  of  chromate  forms  an  ideal  diaphragm  "process. 

— J.  S. 

Secondary  Batteries  ;  Resistance  of  ,  and  the  Dis- 
tribution of  the  Resistance  between  both  Electrodes. 
F.  Dolezalek  and  It.  Gahl.  Zeits.  fur  Elektrochem. 
1901,  7,  [30],  429—433,  and  [31],  437—441. 

Independent  of  its  low  value,  the  resistance  of  a  lead 
accumulator  is  always  greater  than  that  which  corresponds 
with  the  conductivity  of  the  acid  between  the  plates.  The 
authors  describe  an  improved  method  for  measuring  the 
resistance  of  secondary  batteries,  and  the  precautions  to  be 
observed.  The  conclusion  arrived  at  is  that  the  increased 
resistance  of  the  negative  plate  during  discharge  is  practically 
negligible  whilst  that  of  the  positive  plate  during  discharge 
is  entirely  responsible  for  the  increase.  Of  much  greater 
practical  importance,  however,  is  the  loss  of  potential  due 
to  the  changes  of  concentration  of  the  acid  at  the  electrodes  ; 
and  also,  especially  in  the  case  of  large  negative  plates,  the 
resistance  of  the  grids.  Compared  with  these,  the  true 
resistance  of  the  accumulator,  composed  of  the  resistance 
of  the  acid,  together  with  the  resistance  between  acid  and 
plates,  is  of  minor  importance. — J.  S. 
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Cuprous  Oside-Alkali-Zinc  Batteries  ;    Treatment  of . 

f"  Cmpron   BnM«We#"].     B.  Jordis.     Zeits.  f&r  Klektro- 

chem.  1901,  7,  [34],  469— CI. 
In   places  where  secondary  batteries  arc  not  available  for 
electro-chemical   work  on   a   small   scale,  the   author  re- 
commends the  use  of  the  cuprous  oxide-alkali-ziucbatu 

e  improvements  in  the  construction  :ind  treatment  of 
this  batter;  h  render  it  more  suitable 

for  electro-chemical  work. — J.  S. 

Accumula  ■'  and  Future  of .     E.  J.  Wade, 

Elect)  -•  -m<l  Metallurgist.  1901,  1,  [1],  14—16. 

Thk  author  points  out  that  future  improvements  in  accu- 
mulators will  be  of  an  electro-chemical  and  not  of  a 
mechanical  nature.  With  respect  to  the  zinc-alkali-copper 
oxide  combination,  the  difficulty  is  in  preventing  the  copper 
oxide  from  passing  into  solution  whilst  charging.  \V i t h 
regard  to  the  /ine-acid-lead  peroxide  cell,  the  difficulty  is  in 
maintaining  an  efficient  deposit  of  zinc  and  in  preventing  it 
from  passing  back  into  solution  by  local  action  on  open 
circuit. 

In  both  these  combinations  the  fundamental  weaknesses 
that  bar  the  road  to  success  are  electro-chemical  in  their 
origin,  and,  as  in  the  lead  accumulator,  improvement  will 
have  to  come  through  elect  ro-chemioal  means. — J.  S. 

Hydrogen   and   O.rygen  ;    Commercial  Electrolytic  Manu- 
facture of .     U.  Schoop.     Zeits.  Eiektroteehn.  Wien, 

1900. 18,  441 ;  Science  Abstracts,  H»co,  4,  [1],  76. 
Thk  author  discusses  the  difficulties  met  with  in  the  con- 
struction of  a  suitable  apparatus  forthe  technical  electrolytic 
manufacture  of  hydrogen  and  oxygen,  and  gives  a  descrip- 
tion of  patents  dealing  with  this  subject.  In  the  author's 
apparatus,  which  is  constructed  without  a  diaphragm,  lead 
electrodes  are  used,  with  dilute  Sulphuric  acid  as  electrolyte. 
It  is  claimed  that  r.">  cb.  m.  of  hydrogen  and  oxygen  are 
produced  per  1 !  h.p.  hours  (see  also  this  Journal,  1900, 
1120).— A.  S. 

itcticities  of  some  Double  Salts,  as  Compared  with 
the  Conductivities  of  Mixtures  of  their  Constituents. 
I  .  r.  Lindsay.     Amer.  ('hem.  J.  1901,  25,  [1],62— 69. 

In  the  course  of  work  on  the  differences  between  the  con- 
ductivitv  of  a  double  salt  and  the  sum  of  the  conductivities 
of  its  constituents,  some  measurements  indicated  that  the 
conductivitv  of  a  double  salt  was  not  exactly  the  same  as 
the  conductivitv  of  a  mixture  of  its  constituents,  having  the 
same  concentration  as  the  double  salt.  To  investigate  this 
point,  trials  were  made  with  three  double  salts,  viz.,  the 
double  chloride  of  potassium  and  cadmium  (KC1,  Cd( 
the  double  sulphate  of  potassium  and  nickel  (  K;S(J„  NiSOj), 
and  the  double  sulphate  of  ammonium  and  magnesium 
The  double  salts  were  prepared  and 
solutions  of  the  desired  degree  of  concentration  were  made 
up  and  standardised,  and  solutions  were  fimilariy  made  up 
and  standardised  of  each  constituent  salt,  and  the  volumes 
of  the  latter  solutions  which  would  contain  those  salts  in 
the  proportion  in  which  they  occurred  in  the  double  salt 
were  calculated.  These  volumes  of  the  two  solutions  were 
mixed  and  diluted  to  a  known  volume.  The  concentration 
of  the  solutions  was  certainly  known  within  01  per  cent. 
Some  of  the  same  water  was  used  in  preparing  the  solu- 
tions, while  the  same  cell,  thermostat,  thermometer, 
Wheatstone  bridge,  and  resistance  box  were  used  in  the 
two  sets  of  measurements,  which  were  therefore  made 
under  as  nearly  as  possible  identical  conditions.  The 
llts  obtained,  showed  that  the  conductivity  of  a  double 
salt  in  concentrated  solutions  is  slightly  less  than  the 
conductivity  of  a  mixtnre  of  the  constituents  having  the 
same  concentration  as  the  double  salt.  This  conclusion 
confirmed  by  determining  the  conductivity  of  a  solu- 
tion of  the  mix.d  salts,  evaporating  nearly  to  dryness, 
whereby  ->ome  double  salt  m,  formed,  and  dissolving  the 
residue  and  making  up  to  the  original  volume.  The  con- 
ductivitv was  then  found  to  be  less  than  that  of  the  solution 
before  evaporation.  It  would  seem  that  the  double  salt. 
when  once  formed,  di  te  in  exactly  the  same 

w  iv  or  to  the  same  extent  as  the  mixture  of  the  constituents 
which  have  never  united  to  form  the  double  salt.— J.  A.  B. 


PATENTS. 

Electric  Conductors;  Impts.  relating  to   the   Insulation 

.     II.  II.  Lake,  London.     From  N.Tesla,N< 

f.S.A.     Eng,  Pat.  14,550,  Aug.  14,  1900. 

A  METHOD  is  described  aud  claimed   for  insulating  elect 
conductors,  which  consists  in  imparting  insulating  proper: 
to  a  material   surrounding   or  contiguous  to  the  conduct 
by  the  continued  action  thereon  of  a  gaseous  cooling  tie 
(atmospheric  air,  oxygen,  carbon   dioxide,  ammoni 
miuating  gas,  or   Indrogen).     The  inventor  refers  to 
original  observations  of  Faraday  on  the  improved  h 
properties  of   water  and   aqueous  solutions   when  rende 
solid  by  freezing,  and  proposes  to  utilise   this  means.    1 
inventor  observes  (1)  that  when  the  leakage  of  the  alecJ 
charge,  ordinarily  taking   place,  is   rigorously  prevented, 
proves  itself  to  be  a  much  better  insulator  than  has  heretof 
appeared  ;  (2)  that  its   insulating  properties   may    be 
further   improved  by  the  addition  of  other  bodies  to 
water;  and  (3)  that  the  dielectric  strength  of  ice  or  ot 
frozen  aqueous  substance  increases  with  the  reduction 
temperature  and  corresponding  increase  of  hardness ;  : 
(4)  that  these  bodies  afford  a  still   more  effective  insulm 
for  conductors  carrying  intermittent  or  alternating  correi 
particularly  of  high   rates,  surprisingly  thin  layers  of 
being  capable  of  withstanding  electromotive  forces  of  mi 
hundreds  and  even  thousands  of  volts. — J.  C.  K. 

Batteries  [Alkaline-Copper,  Cadmium'}  ;  liecersible  C 

canie   Cells   or   so-called   Storage  .     T.  A.  EdU 

New  Jersey,  U.S.A.     Eng.  Pat.  20,960,  Nov.  20, 

The  type  of  battery  used  is  one  employing  copper  oxidi 
depolariser,  in  alkaline  solution,  the  voltage  of  which 
44  volts." 

The  claims  are  for  a  reversible   galvanic  cell,  in  wl 
copper  oxide  is  employed  as  a  depolariser,  being  formci 
the  cell  by  the  electrical  oxidation  of  finely  divided  coppe 
such  a  density  as  "  to  prevent  the  formation  of  a  copper 
soluble  iu  alkaline  solutions  "  ;  "  making  the  finely  divi 
copper  "  by  "  reducing  carbonate  of  copper  by  hydrogt 
then  converting  the  metallic  copper  so  produced  by  hea 
the  black  oxide,  and  finally  electrically  reconverting  the  hi 
oxide  into  metallic  copper,  which  is   then  used  in  the  i 
A  reversible  galvanic  cell,  characterised  by  the  employir 
of  finely  divided   cadmium   as   the   active  element  in 
alkaline   solution.     The   process    of   producing  the  fit 
divided  cadmium   by  electroplating  from   a  cadmium  |» 
onto  a  fine  platinum  wire,  using  a  weak  solution  of  sulpl 
of  cadmium  as  the  electrolyte.     A    reversible  galv;i 
characterised  by  the  employment  of  nickel  or  nickel' 
plates  for  carrying  the  elements   and  sheets  of  asbestos 
other  suitable  material  interposed  between  the  eleut 
moistened  with  the  alkaline  solution  so  ai  to  form  a 
battery  of  the  reversible  type.      For  electrolyte,  a  10 
cent,  solution   of  pure  sodium   hydroxide   is  used.    V  ' 
the  battery  is  discharged,  the  copper  oxide  is  reduc 
metallic   state,  whilst  the  metallic  cadmium  is  oxi 
cadmous  oxide  (Cd2()).       Upon  recharging,  the  0 
cadmium  is  reduced  to  the  metallic  state,  whilst  the  co;  r 
is  oxidised  to  "  copper  oxide   (T'u.O)."     In  the  • 
and   discharging,    water    is    respectively   decompM 
regenerated,  leaving  the  liquid  in  exactly  the  same  c 
and  quantity  after  each  discharge. — J.  ( '.  B. 

Electrodes  and  other  Carbonaceous  Arlicli 

Graphitising .     P.  M.  Justice,  London.     Fl 

International  Acheson  Graphite  Company,  Xiaga. 
[T.S.A.     Eng.  Pat.  21,216,  Xov.  23,  1900. 
U-k  is  madeof  an  electric  furnace.  Amorphous  carbon  an 
(electrodes,  anodes,  motor  and  generator  brushes, 
carbons,  aud  the  like)  are  subjected  to  the  action  ■ 
temperature,  produced  by  a  powerful  electric'  correal 
the  articles  are  embedded  or  surrounded  by  carl' 
materials.    The  electrodes  or  other  articles  to  be  gra; 
are  arranged  with  their  longest  dimension-  atappttH 
right  angles   to  the   flow   of   the   electric   current 
through   them.      An    example    of  a   run  of  a  furoa< 
supplied  thus  :— The   current   is   started  with  a  vo 
210,  the  amperes  registering  1,400.     A  more  or  1" 
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nrs,  until  after  about  five  hours, 
.,  ,1,,.  i   ..      i,r   3,600   with  the  voltage 

tered,  after  irhioo  the  wits,  by  means  of  a  regulator, 
rradotil]  lowered  as  the  amperes  continue  to  increase,    | 

i  of  'I perallon  (which  is  ordinarily  about    | 

i,  the  instruments  show  a  voltage  of  80  and  an 

1,000.     After  a  sufficient  interval  of  time  has 

i  mil  proper  cooling  of  the  furnace  charge  and 

iDtained  therein,  the  outer  coverings  are  removed, 

trttsles  taken  from  the  furnace,  when  they  will   be 

,1  to  h.  OOnrerted,  more  or    less   completely,    into    soft 

irbon. — I.  t'.  B, 

IcCHMUiators }  A   Process  for  Chemically  Consoli-    ( 

tiny  th,   Arlr  .    Material  of .     T.   Midler,   Berlin.     | 

,.    I'.it.  88,606,  Dec.  11,  1900. 

s  is    claimed    for    chemically   consolidating   the    j 

rial   of   electric    accumulators,  by  using  suitably 
mnbiferous   combinations    of    anthracene    as   a    | 
igent    for   the   oxides,    salts,   or  other 
ol  the  said  material, 
e  anthracene   is   dissolved   in   boiling  acetic  acid,  to    I 

mcentrated  solution.     After  cooling,  an  oxide 

ll  ol  lead  i-  added  to  the  solution,  in  sufficient  quautity 

turate   it.     The  product  is  filtered,  and  the  syrup-like 

compound  diluted  with  alcohol  or  ether,  added   to  the 

intended  for  the  formation  of  the  active  mass, 

ighlj  kneaded  until  a  paste  is  produced  for  filling 

trellises  in  the   usual   way.     It   is   said   to   dry 

Iv.-J.  C.  B 

[pparatus  fir  tin-  [Electrolytic]  Production  of 
-.    M.  Meslans,  Paris,     Eng.  Pat,   21,557,  Nov.  28, 

ilectrolysing  apparatus,  a*  described  in  the  claims,  is 

a    diaphragm  or  partition  of 
rating  the   anode  and   cathode 
and   arranged   so  as   to   allow   of   the   passage  of  the 
•troljte,  whilst  effecting  the  separa- 
tes, the  siid  partition  being  electrically  cou- 
1  with  the  positive  pole  of  the  anode  and  rendered 
idly  inactive  from  tlie  commencement  of  the  operation 
e  formation  <>n    its   surface  of  a  layer  of  insulating 
i<\"  such  as  copper  fluoride.     There  are  "  one  or  more 
■.■.lis,  having  no  insulating  joints,  and   only  exposing 
■   fluorine  gas  up  to  the  time  of  its  discharge  from  the 
itos,  walls  consisting  entirely  of  metal  (such  as  copper) 
led  with  diaphragm,  and  a  cathode  cell  having  insulat- 
ints  or   washers,   of  a   material   having  an   organic 
I  as  have  (surh  as  caoutchouc),  each  cell  being  pro- 
-rith   a  discharge  pipe,  the  cells  having  an  expelling 
There  is  "  a  circulation  arrangement  lor  cooling  the 
or  anodes,  a  tank   for   cooling  the    cathodes,  and  a 
sratur."       The    electrolyte    used    is  ''a    mixture    of 
Irons  hydrofluoric  acid  and  a  metallic  fluoride." 

— E.  S. 

and  Nitro-Compounds  ;   Reduction    of .     6.  W. 

indon.  From  C.  F.  Boehringer  mid  Soehne, 
ildhof,  near  Mannheim,  Germany.  Eng.  Pal.  19,879, 
r.  6,1900. 

Iro  compounds   are  reduced  by  mixing   them 

t.n  and  hydrochloric   acid   in   such  proportions   that 

is   chloride    is    formed,    and    then    subjecting    this 

n   the  cathode  space  of  an  electrolytic  cell, 

of  an  ehctric  current  of  high  density,  whereby 

'I  is  precipitated.— J.  C.  R. 

(B.)— ELECTRO-METALLURGY. 

oxide  Solutions;  Electromotive  Force  of . 

(Vans.  Amer.  Inst,  of  Mining  Engineers, 
,(l— «  °        B 

author  gives  an  outline  of  the  development  of  the 

nical  theory  and  describes  the  methods 

1  in  the  study  of  the  electro-chemical  behaviour  of 

us  metals  in  cyanide  solutions  (see  this  Journal,  1899, 

'  conclusions  arrived  at  are  the  following:— 
Irflerenees  ol  electromotive  force  of  metals  in  dilute 


cyanide  solutions  do  not  give  much  support  to  the  SO -called 
"selective  allinity  of  dilute  cyanide  solutions  for  gold,"  the 
only  common  metal  that  shows  any  indication  of  Bach 
favourable  action  being  copper. 

It  is  probable  that,  in  the  absence  of  external  electromotive 
forces,  an  aerated  cyanide  solution  containing  less  than 
0*00065  per  cent,  is  without  action  ou  metallic  gold.  For 
all  practical  purposes  an  aerated  cyanide  solution  of  less 
than  o-ool  per  cent,  is  without  action  on  metallic  gold. 

—J.  S. 

Lend  from  Solutions;  Electrolytic  Deposition  of  Metallic 

,  uml    Formation  of  Spongy   Lead.      [Electrolytic 

Lead  Plating.  ]  L.  Glaser.  Zeits.  fiir  Elektroeheni. 
1900,  7,  [24],  365—369,  and  [26],  381—386. 
The  results  obtained  by  the  author  show  that  metallic  lead 
in  the  solid  form  can  be  deposited  on  the  cathode  from 
solutions  of  lead  nitrate  or  lead  acetate.  The  formation 
of  spongy  lead,  like  the  formation  of  spongy  zinc,  is 
due  to  separation  on  the  cathode  of  less  soluble  basic 
salts,  which  prevent  uniform  crystallisation  from  taking 
place.  The  addition  of  any  substance  which  is  capable 
of  dissolving  or  reducing  the  basic  salts  or  Pb(OH)., 
prevents  the  formation  of  spongy  lead.  Among  the  sub- 
stances meutioned  are  a  slight  excess  of  acid,  small 
quantities  of  ammonium  persulphate,  and  the  simultaneous 
evolution  of  hypocblorous  acid  in  the  electrolyte.  Pyro- 
galloland  hydroquiuone  act  as  reducing  agents. 

In  alkaline  solutions  the  formation  of  spongy  lead  takes 
place  when  hydrogen,  either  primary  or  secondary,  is 
liberated  along  with  the  lead  cathions  which  are  present 
in  very  minute  quantity  (secondary  formation  of  spongy- 
lead).  An  addition  of  hydroxyl  ions  diminishes  the 
number  of  the  lead  cathions,  and  it  is  also  possible  to 
obtain  compact  coherent  lead  from  alkaline  solutions. 

The  author  was  able  to  obtain  a  uniform  deposit  of  lead, 
1  mm.  thick,  on  an  iron  tube  10  mm.  diameter  and  30  cm! 
long.  The  iron  tube  was  in  two  halves  connected  up  by 
flanges. 

When  a  lead  plate  containing  5  per  cent,  of  metallic 
silver  was  employed  as  auode  in  a  solution  of  lead  nitrate 
saturated  with  lead  chloride,  a  compact  deposit  of  lead 
free  from  silver,  was  obtained  on  the  cathode.  The 
electrolyte  may  also  be  slightly  acidified  with  hydrochloric 
acid.  The  presence  of  chlorides  favours  the  deposition  of 
solid  lead,  since  traces  of  hypochlorous  acid  are  produced 
at  the  anode. 

Similarly,  the  separation  of  silver  and  lead  may  be 
effected  in  a  lead  acetate  bath.  In  neither  case  is  the 
acid  of  the  lead  salt  destroyed,  and  since  the  E.M.F. 
required  is  very  low  (about  0-05—0-20  volt),  it  is  possible 
that  the  electrolytic  separation  of  lead  and  silver  may 
become  a  technical  process. — J.  S. 

Plates    [Amalgamating']  ;     Electro-silrered     reruns     Plain 

Copper  .      E.    Halse.      Inst.     Min.    and     Metall 

Jan.  16,  1901. 

The  author  relates  his  experience  in  substituting  silver- 
plated  for  plain  copper  plates  at  one  of  the  mills  of  the 
Columbian  Mines  Corporation,  Ltd.,  and  from  the  figures 
it  appears  that  the  former  catch  about  15  per  cent,  more 
of  the  gold  than  the  latter,  whilst  the  increase  above  the 
blankets  is  16-72  per  cent.,  the  summarised  figures  in  the 
latter  case  rising  from  75- 17  per  cent,  to  91-89  percent, 
with  an  intermediate  percentage  of  84-39  in  the  case  of 
the  upper  plates  being  silvered  and  the  lower  ones  plain 
copper.  Consequently  there  was  so  much  less  to  be 
recovered  by  the  blankets  and  the  arrastra.  The  advan- 
tage of  the  silvered  plates  is  further  shown,  in  eases  where 
the  lower  plates  are  copper,  by  the  small  proportion  of 
the  gold,  from  about  one-half  to  1  per  cent.,  caught  on  the 
latter,  the  amount  on  the  lower  plates,  with  copper 
throughout,  being  over  4  per  cent. 

The  amalgamated  copper  plates,  even  when  coated  with 
prepared  silver  amalgam,  tarnished  rapidly,  and  all  the 
remedies  tried,  viz.,  lime  or  cyanide  in  the  boxes,  nitric 
acid,  iron  bars,  &c,  failed  except  for  a  small  temporary 
advantage.  They  tended  in  some  cases  to  retard  amal- 
gamation after  a  time,  and  the  use  of  cyanide  further 
introduced  the  possible  chemical  loss  of  gold.     All  this 
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including  the  tarnishing,  was  avoided  by  the  substitution 
of  electro-silvered  plates,  which  furthermore  consumed  less 
mercury  for  amalgamation.  The  anticipation  that  the  first 
bullion  from  them  would  show  a  lower  fineness  in  gold  was 
not  realised,  the  actual  experience  being  that  there  was  an 
increased  fineness.  Hie  silver  also  in  ireased  in  the  bullion, 
and   the  amount   of  the   latter   iu   the  amalgam    rose  from 

about  4f.  to  ."..'  pei  cent 

The  plates  work   well    with   low  grade   ore   and    with 
tailiui'~.     Tnej    should   be  well  amalgamated  in  the  tir^-t 
instance  as  follows :— Carefully  washed   wiih  n solution  of 
ashi  -.  or,  preferably,  a  mixture  r  and  tine 

sand,  tie  mercury  rubbed  in  with  a  mixture  of  ammonium 
chloride  and  wood  ashes,  allowed  to  stand  with  this  mixture 
tor  19  hours,  when  the  Silver  amalgam  appear-  in  patches, 
and  the  operation  completed  by  robbing  in  fresh  mercury. 
For  some  m  inths  they  require  no  attention,  a  little  mercury 
being  nibbed  in  after  the  daily  clean  up.  Later  on  they 
require  washing  with  a  solution  of  ammonium  chloride 
occasionally,  until,  as  in  the  present  instance,  at  the  end  of 
15  months!  they  are  washed  daily.  Certain  oxidised  low 
<rrad.  _    irere  found  to  tarnish  and  harden  them,  but 

dilute  sulphuric  acid  remedie  1  the  first  fault  and  "sweating  " 
with  water  at  800*  F.  overcame  the  second.  Their  original 
high  cost  is  soon  Bared  in  economy  of  labour. — A.  YV. 

Aluminium  ;   Galvanic  Deposits  on  .     15.  Setlik. 

Chem.Zeit.  1901,25,  [5],  40. 
To  obviate  the  drawbacks  attending  the  use  of  aluminium 
Is,  numerous  attempts  have  been  made  to  cover  the 
metal  with  a  layer  of  auotber  metal.  It  is  only  with  diffi- 
culty, however,  that  an  adhesive  deposit  can  be  obtained, 
and"  it  frequently  will  not  stand  polishing,  or  peels  off  in 
places  when  the  electro-deposit  attains  a  certain  thickness. 
This  appears  to  be  due  t  >  the  porous  character  of  the  metal 
int.  which  water,  acids,  and  other  chemical  reagents  pene- 
trate, and  n  main,  in  spit,-  of  careful  cleansing,  subsequently 
producing  bubbles  and  peeling  on  the  surface.  The  small 
quautities  of  nitrogen,  carbon,  and  sodium,  particularly  the 
combined  presence  of  the  last  two,  have  a  prejudicial 
influence. 

Well-rolled  aluminium  plate  can  be  galvanised  better 
than  ca-t  pieces.  In  most  of  the  methods  proposed,  the 
aluminium  is  first  coated  with  a  layer  of  copper,  but  when 
this  is  covered  with  a  layer  of  another  metal,  both  deposits 
frequently  peel  off  during  the  polishing.  A  preliminary 
treatment  of  the  aluminium  with  solutions  of  mercuric  salts 
or  with  silver  amalgam  is  recommended  by  many,  but 
neither  has  any  special  advantage  according  to  the  author. 

The  main  point  to  be  observed  is  the  thorough  cleansing 
of  the  metal  with  suitable  reagents.  The  best  method  is 
said  to  be  to  first  remove  all  grease  by  means  of  a  10  per 
cent,  solution  of  sodium  hydroxide  and  to  wash  the  article 
thoroughly  with  hot  water.  It  is  then  immersed  for  a  few 
seconds  in  dilute  hydrofluoric  or  hydrochloric  acid,  again 
thoroughly  washed,  and  transferred  to  the  galvanising  bath, 
liefore  the  immersion  in  hydrochloric  acid,  it  may  be 
treated  with  a  mixture  of  2  parts  of  sulphuric  acid  (00°  B.) 
and  1  part  of  nitric  acid  (36°  B).  Gottig  (Elektrotechn. 
Zeits.  I -'.i  1, 15,  frs)  has  recommended  the  coating  of  the 
aluminium  with  copper  by  rubbing  it  with  a  mixture  of 
copper  sulphate  and  metallic  zinc  in  the  form  of  powder  ;  but 
of  all  the  kuo.vu  methods  he  considers  the  best  to  be  the 
treatment  with  a  solution  of  copper  chloride  in  alcohol 
(1  :  10).  Fairly  good  results  can  also  be  obtaiued  by  rubbing 
the  aluminium  with  a  5  pet  cent,  solution  of  copper  sul- 
phate. 

For  the  galvanic  bath  the  formula  proposed  by  Lanseigne 
and  Le  Blanc  has  proved  satisfactory,  viz.  :  Copper  cyanide, 
300  grms.;  potassium  cyanide,  450  grms. ;  and  sodium 
phosphate,  450  grms.,  in  5  litres  of  water.  The  most 
suitable  strength  of  current  is  1*7 — 20  volts. 

A,  >i  Li  ig  to  the  same  authorities,  the  aluminium  may  be 
directly  coated  with  silver  by  means  of  a  bath  consisting  of 

.  t  nitrate,  20  grms. ;  potassium  cyanide,  40  grms. ;  and 

iin  phosphate,  40  grin-.,  in  1   litre  of  water.     A  nickel 

bath   consisting    of    nickel   chloride,    70  grins. ,  and  nickel 

phosphate,   70  grms.,   in  1   litre,  gives  a  dark  coating.     It 

is  advisable  to  have  a  preliminary  layer  of  copper. 


Weil  and  Lew  (German   Pat.  100,889)  have  described 
method  of  simply  immersing  (or galvanising)  the  aluminiu 

in  an  ummoiiiacal  solution  of  nickel  or  cobalt  salts.     In  t! 
author's    bauds    this    has     not    proved    satisfactory 
method   of   silvering    aluminium    protected    by    Nauhar 
(German    Pat.     100,786)    resembles    that    of    La 
Mannesmann's  aluminium  tubes  arc  covered  with  a  lay 
of  copper  before  galvanising,  either  by  a  fusion  pri 
by  deposition.     The  aluminium   is   coated  with  zinc  by  ii 
mersion  in  a  boiling   solution  of  zinc   nitrate.     It  is  th 
treated   with   a   second    bath    consisting   of  a    solution 
ferrous  or  cuprous   chloride  in  water  (I :  C)   at  50 
finally  coated  with  copper  in  a  boiling  solutiou  of  dili 
copper  sulphate,  to  which  calcium  chloride  is  added  to  t 
extent  of  •>  per  cent. 

The  author  asserts  that  aluminium  purified  a--  descrili 
above  can  be  readily  coated  with  copper  by  boiling  it  will 
slightly  acid  solution  of  copper  lactate.  The  di 
white  and  adheres  well,  but  care  must  be  taken  not 
oxidise  the  copper  by  continuing  the  boiling  too  loi 
Copper  lactate  is  readily  obtained  by  decomposing  cakr 
lactate  with  copper  sulphate,  decanting  the  solution  from  I 
calcium  sulphate,  and  evaporating  it  to  30  B.  After  bei 
coated  with  copper  in  this  solution,  the  aluminium  artii 
receive  a  further  electrolytic  deposit  of  copper. — C.  A.  M 

PATENTS. 

Electrodes  ;  Electrolytic  and  like ,  and  Electrical  i 

sistanccs.     H.  A.  Kent,  London.     Eng.  Pat.  2409, 

19U0. 

Glass  or  porcelain  plates,  rods,  and  the  like  for  t'> 
are  rendered  conductive  by  means  of  a  surface  of  platim 

—J.. 

Nickel   or  ils   Allied  Metals,  or   Alloys  oj  these  M 

Electrolutic    Deposition     of .     M.    riugel,    Bet 

Eng.  Pat.  2994,  Feb.  14,  1900. 

A  process  for  the  electrolytic  production  of  tough 
nickel  audits  allied  metals  characterised  by  the  el 
the  temperature  of  which  is  above  30"  C,  being  maiotai 
acid  by  the  addition  of  a  strong   mineral  acid  which  i- 
chemically  changed  by  the   current  (perchloric,  pcrbroi 
sulphuric).     The  addition  of  a  highly  concentrated  solm 
of  a  salt  of  a  lig'at  metal,  e.g.,  magnesium,  which  salt  i- 
changed  by  the  current,  in   order  to  facilitate  the  maim 
ance  of  an  even  acidity  without  the  addition   of  fresh  a 
The  addition  of  nitric  acid,  hilogcn  acids,  and  all 
acids  is  said  to  be  unsuitable. — J.  C.  K. 

Thermo-electric  Batteries.  W.  J.  Crawford  and  T 
Turlev,  Memphis,  Tennessee,  U.S.A.  F^ng.  Pat.  1- 
Oct.  23,  1900. 

A   thermo-electric    battery   of  annular  or  ring 
described,  one  of  the  elements   claimed  consisting 
alloy  of  2  parts  by  weight  of  antimony,  1    part  bj 
of    zinc,  and   "2  per   cent,  of   aluminium."      Del 
soldering  or  joining  up  the  couples,  assembling  th 
working,   are   described.      With   a  ring   compose 
couples,  and  5~  ins.  in  diameter  aud   5  in.  in  th 
current  of  2  amps,  at  18  volt-  may  be  obtaiued  wit  it 
using  artificial  cooling  means  to  cool   the  outer  end-. 
with  a  simple   small   vapsur  burner  for  heating  I 
ends.— J.  C.  B. 

Fihious    Material    with    Metal;     Coating   .     B 

James,  London.     From. I.  II.  Robertson  and  J.  B 
bell,  of   Brooklyn,  New  York,  aud  1).  R.  <  a-e,  ot  Bl 
Rhode  Island,  U.S.A.     Eng.  Pat.  19,863,  Nov.  5, 191 

The  process  consists  in   treating  a  body  or  base  of  til 
material,  either  in  the  form  of  a  single  thread  or  ol 
knitted,  or  knotted  fabric,  which  may  bear  any  conf 
or  ornamentation,  with  metallic  salt-  (preferably  !■ 
tion),    then   reducing   the   salts   to    a   metallic    state, 
depositing  a  surface  coating  of  metal  thereon  by  el' 

— J.  ' 
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XII.-FATS.  OILS,  AND  SOAP. 

ml  Tallow  of  Slillingia  Stbifera.     M.  Tortelli  and 
ri.     L'Orosi.  23,  289—297.   Chem.  (  i  nir.  1900, 

I  Stillingi<i  lebifera   (Croton  sebiferum)  con- 

r  cent,  of  fat,  of  which  220  per  cent,  occurs 

m  in  the  capsules,  and  19"2  per  cent,  as   oil  in  the 

In   the  following   tabh    are  given  tlie  constants 

v  the  authors   fi  i    stillingia   oil  obtained  bj 

and    by   extraction    with    ether.      Specific 

,    of  the  oil,  0  9432  at   15     ('.,  0-9370   at   -27     I    , 

-  "  at  100°  C. 

on  number  (mgrms.  KOH) 210*4 

icacid) IT  la 

liar  number 160*6 

r  am     i  M  -i   13t>*5° 

npernture,  compared  with  water    267 

ol IS'ii  per  1,000 

lei    Zeiss- Wollny)  if  =  35°  C.) 75° 

■  .  1 1  ?  C. )  — 18  •  6 

nan  paint  ,.i  insoluble  fatty  acids 12*2°  C. 

is 14*5°  C. 

tolnble  fatty  acids 161*9 

i  fatty  acid 178*1 

ication  nunibei  le  fatty  acids  ....     21-4*2 

ai  ids 274 "  1 

[lie  of  aeetylated  fatty  acids 195*6 

ication  number  of  aeetylated  [atty  acids...    22 1-;' 

28*7 

alue Ol'  >■ 

srms.) 0*93 

I"  i'    nitiiliU*  matter l'45percent. 

12*20  per  cent. 

ti  trying  out  the  Maumeue  test,  Jean's  thermeh-eometer 

ill.     The  oil  was  diluted  with   twice   its   volume  of  a 

neral   oil,  and  a   maximum   value   of  65 *5 

.dil ;   that   is,    an    absolute    rise    of    temperature    of 

-  20)  =   13R-5  .     For   the-   determination    of    the 

see  tlii-i   Journal.    1900,   1G43.     The  drying 

■  oil   was   ascertained   by    Livache's  method. 

not  appear  to  give   any  of  the  characteristic 

i  ions. 

xperimeuts  show  that  stiilingia  oil 

is   linseed  oil  in   character,  but    is  distinguished 

latter  by  its   strong  specific  action   on  polarised 


Wood   Oil   [Tung  Oil'  .-    Attempts    to    Deodorise 
V.  Dlter.     Chem.  Rev.  Fett-  u.  Harz  Ind.  1901, 

- 

o(  this  oil  for  varnishes  has  not  been  general  in 

ouut  of  its   unpleasant  odour.     The  author 

-everal  experiments  with  the  object  of  removing 

nent  with  Alcohol. — The  oil  was  repeatedly  shaken 
te  alcohol  (20  and  40  per  cent.)  with  the  object  of 
extracting  the  malodorous  constituent,  the  oily 
Land  the  alcohol  expelled  by  heating  for  a 
e  in  a  current  of  carbon  dioxide.  This  treatment 
■nl  ■  slight  diminution  in  the  unpleasant  odour. 

ia</i  Sodium  Bisulphite. — The  oil  was  boiled 
ndei  a  reflux  condenser  with  twice  its  volume 
•lutiou  (10°  B.),  and  theu'washed  with  distilled 
1  he  odour  had  not  perceptibly  decreased. 

•  th  Animal  Charcoal  and  with  Magnesium 
-  rhese  also  failed  to  give  satisfactory  results. 

nh  Superheated  Steam. — In  the  first  experi- 
180   C   was  blown  through  the  oil  for  eight 
Chis  caused  a  considerable  decrease  in  the  odour, 
il  partially  solidified  when  completely  cold.     By- 
en  at   185°  C.  there  was  a  notable  decrease 
lour  after  five  hours,  and  it  was  quite   different 
of  the  original  oil,  recalling  rather  that  of 
After   standing   for   12  hours,  however,  this 


deodorised  oil  gave  a  crystalline  deposit,  and  again  acquired 
the  characteristic  odour  of  the  original  oil,  though  tlii~.  was 
less  pronounced  than  at  tirst.  This  restoration  of  the  odour 
did  not  occur  SO  rapidly  when  air  was  excluded,  from  which 
fact  the  author  considers  it  probable  that  the  malodorous 
nice  is  produced  by  atmospheric  oxidation. 

"Oil;  Detection  of .    New  Reaction.    Tambou. 

See  under  XXIII., page  285. 

Cotton-Seed  Oil ;   Halphen's  Reaction  for . 

E.  Wrampelmeyer. 
See  under  XXIII.,  page  285. 

Beeswax  ;  Analysis  of ..     G.  Buchner. 


See  under  XXIII..  page 
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PATENTS. 


Gelatin   and    Oil;   Apparatus  for   Extracting   .      R. 

Haddan,  London.     From  E.  R.  Edson,  Cleveland,  Ohioj 
U.S.A.     Eng.  Pat,  21,469,  Nov.  27,  1900. 

The  fi>h  or  other  material  is  introduced  into  a  receptacle 
with  a  eonical  top  and  bottom,  where  it  is  treated  with  the 
required  quantity  of  (hot)  water.  This  receptacle  is 
heated  by  _  means  of  an  annular  chamber  containing  hot 
water,  which  i>  brought  to  the  boiling  point  by  means 
of  a  coil.  Within  the  receptacle  there  is  a  central  core, 
the  object  of  which  is  to  prevent  the  material  from  cakino-.' 
The  scum,  rising  to  the  surface  of  the  liquid,  flows  over 
the  edge  of  the  receptacle  on  to  the  water  in  the  heating 
chamber.  Here  the  heavier  portion  subsides,  whilst  the 
lighter  flows  into  a  trough,  whence  it  is  conducted  away  by 
pipes.  The  oil  next  rises,  together  with  more  scum,  the 
latter  of  which  is  removed  as  before.  The  oil  is  then  also 
conducted  on  to  the  water  in  the  heating  chamber,  the  last 
portions  being  driven  over  by  means  of  air  introduced  by 
a  pipe  which  passes  through  the  central  core  and  opens 
with  projecting  arms  at  the  bottom  of  the  vessel,  below 
the  core.  The  residual  aqueous  solution  in  the  receptacle 
is  suitable  for  the  production  of  various  grades  of  gelatin, 
and  can  be  removed  as  required  by  means  of  a  siphon  tube' 
at  the  top  or  outlet  at  the  bottom.  Various  modifications 
and  combinations  of  the  different  parts  of  this  apparatus, 
with  their  respective  valves,  &c.  are  claimed. — C.  A.  M.. 

Fatty     Substances;    Process  for    Saponifying   ■    and 

Converting  Oleic  Acid  into  Solid  Fatty  Acids.  P.'Mag- 
nier,  P.  A.  Brangier,  and  C.  Tissier,  Billancourr,  France. 
Eng.  Pat.  3363,  Feb.  20,  1900. 

Thi;  fatty  substances  are  treated  with  sulphuric  acid,  and 
the  resulting  products  mixed  with  water  and  subjected  to 
the  simultaneous  action  cf  an  electric  current,  pressure,  and 
heat.  The  fat  must  be  in  a  liquid  condition,  and  when 
solids  like  tallow  are  used,  they  should  first  be  dissolved  in 
oleic  acid  or  an  oil.  The  amount  of  sulphuric  acid  required 
may  be  reduced  to  about  6  per  cent,  by  heating  the  fats  to 
about  80'  C,  and  adding  the  acid  gradually  at  the  same 
time.  From  five  to  six  times  the  weight  of  water  is  added 
to  the  product  and  the  mixture  heated  in  an  autoclave  at  a 
temperature  sufficient  to  raise  the  pressure  to  3, 4,  or  5  kilos, 
per  sq.  cm.,  after  which  the  electric  current  is  passed 
through  so  as  to  decompose  the  water.  At  the  end  of  the 
process  the  fatty  acids  float  on  the  surface,  whilst  the 
glycerin  and  sulphuric  acid  remain  in  the  lower  liquid. 

— -C.  A.  M. 
Fats  or  Fatty  Acids ;  Process  of  Manufacturing  Oxidising 

Agents  from  ,  for   Converting    Hydrocarbons   into 

Fats  or  Fatty  Acids.  S.  von  Graeve,  Dusseldorf, 
Prussia,  and  A.  Reinecken,  Dusseldorf.  Eng.  Pat  3716* 
Feb.  26,  1900. 

The  process  claimed  consists  of  conducting  nitric  acid  into 
heated  animal  or  vegetable  fats  so  as  to  oxidise  them.  The 
volatile  acids  (caproic,  caprylic,  &c.)  are  allowed  to  escape, 
and  the  residual  fatty  acids,  which  are  in  a  higher  state  of 
oxidation,  are  mixed  with  the  hydrocarbon  and  continually 
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stirred,  whilst  alkalis  or  alkaline  earths  are  introduced  at  a 
temperature  of  eo°— 100  C— 0.  A.  M 

S       nateous  Products ;  Manufacture  of .from  Petro- 
leum or  other  Mineral  Oils.    S.  Dyso)  ,EUand,  Yorkshire, 
and  J.   Gaskell,  London.     Eng.  Pat.  23,539,   No>     25, 
1899. 
A.  patty  acid  or  a  glyceride  oi  a  fatty  acid,  such  as  oleic 
or  stc.iric  acid,  olein  w  stearin,  is  mixed  with  a  mineral  oil 
and  saponified  at  a  temperature  of  from  110°  to  150    F.. 
whilst  continually  stirred.    Separate  claims  are  made  for  the 
different    proportions   of    the    constituent    fatty   acids   or 
glycerides,  as  also   lor  the  different   uses  of   the  saponified 
product,   viz.:  soft    and   hard    soap,  petroleum   jelly,   and 
emulsion,  sheep  wash  (in  conjunction   with  catholic  acid 
solution),  insecticide,  and  lubricant. — C.  A.  M. 


XIII.-PIGMENTS,  PAINTS;  KESINS, 
YAKNISHES;  INDIA-KUBBER,  Etc. 

(.4.)— PIGMENTS,  PAINTS. 

Uranium  Bed.  V.  Kohlschutter.  Annalen.  314,  [3], 
311—338. 
Tin:  following  method  was  \ised  for  the  preparation  of 
uranium  red  :  — 140  c.c.  of  a  solution  containing  11  grins,  of 
caustic  potash  in  1 ,000  c.c.  of  water  were  added,  with  shaking, 
to  100  e.c.  of  a  solution  of  50  grms.  of  uianyl  nitrate  in 
1,000  c  c  of  water.  The  reaction  was  performed  in  a  filter 
rlask.  the  side  tuhe  of  which  was  loosely  closed  in  order  to 
create  a  slight  pressure.  When  the  alkali  had  all  been 
added,  the  liquid  above  the  yellowish  green  precipitate  still 
contained  uranium  and  was  distinctly  acid.  A  rapid  current 
of  sulphuretted  hydrogen  was  then  led  through  until  the 
orange-yellow  precipitate  had  partially  settled.  In  order  to 
avoid  the  separation  of  sulphur,  air  was  at  once  aspirated 
through  the  liquid  until  the  water  from  the  pump  no  longer 
blackened  lead  paper.  The  precipitate  was  transferred  to  a 
flat  hardened  filter,  and  there  freed  from  liquid  as  far  as 
possible.  The  moist  cake  was  then  stirred  up  with  water 
and  warmed  on  the  water-bath  for  30  minutes  with  a 
solution  of  potassium  carbonate.  The  liquid  above  the 
blood-red  deposit  was  drawn  off,  replaced  by  water,  the 
deposit  filtered  on  a  hardened  filter,  washed  with  slightly 
alkaline  water,  and  dried  on  a  porous  plate  over  caustic 
potash.  The  dried  substance  was  a  brittle  glassy  mass, 
which  frequently  splintered  when  touched  with  a  sharp 
object,  and  at  once  fell  to  fine  splinters  when  moistened 
with  water  or  alcohol.  This  powder  was  washed  with 
alcohol,  carbon  bisulphide,  alcohol,  and  finally  ether,  in 
order  to  remove  admixed  sulphur.  When  ground,  a  bright 
carmine-red  powder  was  produced. 

1  'ranium  red  dissolves  in  acids  with  evolution  of  sul- 
phuretted hydrogen  and  deposition  of  sulphur ;  in  the 
solution  the  uranium  is  present  solely  in  the  form  of 
trioxide.  On  heating,  water  is  evolved;  no  sulphuretted 
hydrogen  is  produced,  but  later  sulphur  sublimes.  The 
atoms  of  uranium,  sulphur,  and  potassium  are  contained  in 
the  ratio  5:2:5.  If  carbon  dioxide  be  led  throogh  a 
suspension  in  water  of  the  still  moist  uranium  red,  the 
yellow  intermediate  product  is  regenerated.  Sulphuretted 
hydrogen  and  prolonged  washing  with  water  effect  the  same 
change.  The  yellow  substance  dries  to  hard  brick-red 
lump-  with  a  moss-green  shimmer;  it  contains  U:S:K  = 
5:2:4.  When  uranium  red  is  decomposed  by  acids,  half 
the  sulphur  is  evolved  as  sulphuretted  hydrogen,  the  other 
half  is  deposited  as  sulphur;  no  oxysulphur  acids  are 
formed.  The  following  formula  is  assigned  to  the  red 
compound: — SUO3.2K3O.HS3lC.5HgO  ;  the  yellow  com- 
pound, from  which  the  red  is  produced  by  a  process 
analogous  to  salt  formation,  is  .r)U03.2K.,O.II;S;.aq. 

The  ammonium  and  sodium  red  compounds  were  obtained 
in  a  similar  manner  to  the  potassium  compound;  the  former 
loses  ammonia   on   ■  to   air.       The   barium  com- 

pound is  more  stable.  It  may  be  obtained  by  adding  baryta 
water  to  the  uranyl  nitrate  solution  until  precipitation 
commences,  filtering  off  the    slight  precipitate  and  passing 


sulphuretted  hydrogen  through  the  filtrate.     The 
cipitate   is    filtered,   washed   by   decantation,  and   1 
further  in  a  similar  manner  to  the  yellow  potassi 
pound.      Excess   of  sulphur   is  removed    by   wan, 
caustic  potash,   the  colour   is   thus   spoiled,  but  the  1 
carmine  shade  is   reproduced   by   treatment   with 
acid.      The   barium   compound   is   stable    towards 
acid,  sulphuretted  hydrogen  an. 1  water;  it  is  thtu  bi 
for  use  as   a   pigment.      The   almost    black,   hard 
obtained  on  drying,  fall  to  a  powder  of  crystallin 
wheu    moistened  with  water.      The    formula   of  thi    :. 
pound,  after  drying  at  100    C,  is  5UO.,.2BaO.  II  S 
it  is  thus  similar  in  composition  to  the  yellow 
compound. — A.  ('.  W. 

Molybdenum  Blue.     P.  Klason.      ller.  1901.  34 
158—160. 

There  are  several  blue  oxides  of  molybdenum  know  ■ 
by   the  auto-oxidation  of  a   dilute   solution   of  an 
molybdenvl   chloride,  the  author  has  obtain.  I 
one  soluble  and  the   other  insoluble  in  water, 
these  colouring  matters,  which    is   formed  whei 
chloride   is   exposed,  in   presence   of  a    large 
water,  to  the  action  of  the  air  for  a  short  time,  form» 
deep  blue   aqueous   solution,  but   is   absolute!; 
ammonium  chloride  solution  ;  when  dried  over  pho- 
peutoxide  it  has  the  composition  MoM  )_,  +  18M 
The    insoluble     compound    forms,    together    with   1 
quantity   of  molybdic   acid,   the   sole  product 
exposing  a  solution  of  150  grms.  of  ammonium 
chloride  in  about  2'5  litres  of  water  to  the  action  oi 
for  a  whole  summer ;  when   dried  over  phosphors:  n 
oxide,  it  has  the  composition  Mo.,05  +  24  Moi  1 

-T 

(P.)— RESINS,  VARNISHES. 

Exudation  Resins.  VII.     M.  Bamberger  and  E.  Vi 
Monatsh.  fiir  Chem.  21,  [9],  1900,  J I  I 

Pinokesixol  (Monatsh.  fiir  Chem.  15,  505 
this  Journal,  1895,  45,  and   1897,  1024)  obtail 
excrescent  resin  of  the  black  fir  or  piue,  was  d] 
the  same  way  as  lariciresinol  (Monatsh.  fur  Chem.  2  & 
this  Journal,  1901,  50),  323  grms.  giving  ah  n 
of  a  crude  distillate  consisting  of  an  oily  aud  an  ;  t 
portion.     The   latter  showed  the  reactions  of 
reducing  ammoniacal  silver  and  colouring  Magi 
ous  acid  dark-bluish  violet.      On  saturation  with  p    U 
bicarbonate,  oily  drops  separated,  smelling  of  D 
When  the  aqueous  distillate  is  distilled  in  va 
is  left,  probably  a  polymeric   modification  of  I 
hut  this  was  not  further  investigated.     The  g 
duets  of  the   pinoresinol  distillation  smell  of  co»l-  . 
contain   about   9  per  cent,  of  carbonic  acid,  whits 
other  constituents,  0- 5  per  cent,  is  absorbed  by    11 
chloride,  and  about  0-fi  per  cent,  by  bromine  wal 
oily  portion  was  re-rectified  in  vacuo  (18  nn 
the  following  fractions  : — A.  0° — 45°  C,  small  qui  Ij 
au  aqueous  distillate.      B.   45°— 135°  C,  ab 
C.  135°— 160"  C,  18  grms.      D.  1 60°— 200 
E.  200° — 300"   C,   45   grms.,  the   residue  left  iu     ' 
weighing  20  grms.     The  fraction  B.  contains  • 
of  guaiacol  and  creosol,  the  former  being  ideu 
boiling  point  (208°  C),  benzoyl  derivative  (ai   pi 
and  picrate  (m.  pt.  86    t .),   and  the  latter  bj 
point  (218c— 222°  C),  picrate  (m.  pt.  96 
initiation  of  the  niethoxyl  present.      C  coutae 
isoeugeuo).      The  fractions   1)  and  E   v 
under  ordinary   pressure  and    collected  at   21 
285°— 310-  C,  and  at  310°— 340   C.     The 
yellow,  somewhat   viscous  liquids,  which  in  al 
tion,  turn  ferric  chloride  green,  whilst  the  third  11 1 
by  ferric  chloride,  but  becomes  darker  on  e 
( in   ultimate  analysis  these   distillates   give   D 
sponding  to  the  formula  of  pinoresinol,  I     ! 
cular   weight   determinations  of  the    tlirec  I 
that  they  are  not  polymers  of  this  substance.     I ' 
possibly  contain  the  methyl   ester  of  |  1 
their  constitution  still  remains  to  be  determined. 
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PATENTS. 

apd  Amber;  Substitute  for .     E.  ami  M. 

•  h,   near    Stuttgart.      Eng.    Pat.   4615, 
arch,  1",  190 

Ma  state,  that  when  common  rosin   (colophony) 

■  !l,   oxygen  at  a  temperature  below  its  melting 

melting  poinl   of  the  material  gradually  rises, 

ires  the  property  characteristic   of  copal 

tig  whollj  soluble  in  turpentine  or  u 

ii  has  been  melted.     In  this  state   it   maybe 

re   foi    the  more  expensive  resins.     The 

of  it-  metallic  compounds, or  a  mixture  thereof 

&e  ,   such  as   is   used  in   the   arts. 

i.  and  heated  in   a  current  of  ozonised 

a,  alone  or  diluted  with  indifferent  gases,  at  a  steadily 

erature,  always  below  the  melting  point,  until 

u.  Iting  point  instant.     The    product  is  then 

used    instead    of   copal,   or   it    may   he   again 

I  again  submitted   to  the  action  of  thi 

abincd  with  a  metallic  base  or  converted  into 

be  desired.  — F.  II.  L. 


Varnish  ;    Manufacture   "f .      II.    II.   Lake, 

idou.     From   K.  A.  Worstall  and  I  .  1'.  Hackathom, 
I,  U.S.A.     Eng.  Pat.  20.725,  Nov.  16,  1900. 

in   brickwork  over  a  furnace 

innected  at  it-  top  with  a  condensing  worm, 

i  valve  at   the  exit  of  the  pipe.      From   the 

i  of  the  still  projects  a  draw-off  pipe,  bent  into  the 

of  an   inverted    siphon,  and   closed  by   means    of   a 

This   pipe,   and   also   the   Btem   of  the   valve,   pass 

the  brick   setting;    but   the   siphon  and  the   valve 

irotected  with  asbestos,  are   inside  the  furnace.     The 

it!  pipe   opens   over  a   pan  which  is   earned   on   a 

iy,  and   stands,  when  in  use,  over  a  fire.     The  pan  is 

I  with  the  proper  quantity  of  linseed  oil  and  is  heated 

•  820    C.  i  the  resin  is  placed  in  the  still,  and  heated 

[becomes   sufficiently  fluid   to  runout.     The  valve  is 

the  melted  resin  falls  into  the  hot  oil,  and  the 

is  well  stirred  together.   During  the  process,  vapours 

Ise  in   the  worm,  are   drawn   off,  separated   from   the 

U  portion,  and   the  spirit    is  employed  to  dilute  the 

1 1  varnish.     1S\  this  method  of  operating,  both  under- 

.  r-heatiug  of  the  resin  are  avoided,  and  the  volatile 

which   usually  escapes   uncondensed,   replaces  its 

it  volume  of  turpentine. — F.  H.  L. 

(C.)— IXDIA-BUBBEE,  &c. 
PATENTS. 


Ti 


'Me     Material     icliiclt     cannot     readily    he 

rtttrtd  •  Manufacture    of    Sheets    of  .     L.    F. 

rnier.     From'  V.   E.    Belledin.     Eng.   Pat.    15,443, 
'00. 

mder  XIV.,  page  '266. 


'flfercna;  Substitute  for .     A.  J.  Boult,  London. 

..  Kalli,   Ii.  Mayer,  and   L.  Toch,  New   York. 
\  24,  1900. 

made  of  from  1  to  2  parts   of  dry  powdered 

t  th  from  3  to  2  parts  of  rosin  oil,  to  which  2  per  cent. 

Me  are  added  to  increase  the  binding  power. 

5  per  cent,  of  rubber   may  also  be  introduced  for 

■i  poses. — F.  II.  L. 


-TANNING,  LEATHER,  GLUE,  SIZE. 

•'Am* ;  Treatment  of  Pickled,  India .     Leather 

Manufacturer.     Dec.  1900,  H   249—252. 

■kins,  which  have  been  pickled  with  a  mixture  of 
lit,  and  sulphuric  acid  arc  treated  with  a  "  drench  " 
;!  of  whitening,  soda-ash,  salt,  and  water,  in  order 
ralise  the  sulphuric  acid  that   has  been  left   in  the 


*kins,  after  which  they  may  be    bated    with  a  manure 
if  desired. 

In  tanning  these  skins  by  the  chrome  process,  6  lb.  of 
chromie  acid,  together  with  S  —  8  lb,  of  salt  are  used  for 
every  100  lb.  of  pelt  weighed  wet  from  the  drench  :  if 
desired,  potassium  bichromate  may  be  substituted  for  the 
chromic  acid-,  in  which  ease  6  lb.  of  potassium  bichromate, 
3  lb. of  hydrochloric  acid,  and  5 — 8  lb.  of  salt  are  suitable 
amounts  to  use  ;  the  skins  are  immersed  in  either  of  the 
above  solutions  until  they  are  struck  through  a  yellow- 
colour  in  the  thickest  portions  of  the  skins,  when  they  are 
"horsed  up"  over  night  ;  they  are  then  struck  out  on  the 
putting-out  machine,  when  they  are  read)  Eor  the  reducing 
bath.  After  striking  out  it  is  to  be  recommended  to  dip 
the  skins  in  a  solution  of  sodium  thiosulphate  and  hydro- 
chloric acid  ;  the  solution  being  of  sufficient  strength  to 
change  the  yellow  colour  of  the  skins  to  a  slightly  darker 
hue.  When  the  skins  have  been  dipped,  they  are  placed  on 
a  hurdle  and  allowed  to  remain  for  several  hours  before 
completing  the  reduction.  The  amount  of  sodium  thio- 
sulphate and  aeid  required  to  complete  the  reduction  depends 
upon  the  weight  of  the  skins,  the  amount  of  water  the 
vessel  in  which  the  reduction  is  to  be  performed  will  contain, 
also  as  to  how  dry  the  skins  have  been  struck  out  after 
chroming;  it  will  generally  be  found  that  the  amount  of 
sodium  thiosulphate  required  will  be  about  2i  times  the 
amount  of  the  potassium  bichromate  employed  in  the  first 
bath  together  with  the  addition  of  about  twice  that  amount 
of  acid. 

The  goods  are  drummed  or  paddled  in  the  reducing  bath 
until  they  have  assumed  a  greenish  colour  throughout;  it 
is  a  good  plan  to  leave  the  goods  in  the  reducing  bath 
overnight  when  they  may  be  well  washed  in  an  alkaline 
solution  in  order  to  neutralise  any  free  acid  remaining  in 
the  leather;  the  goods  are  now  well  struck  out  and  fat- 
liquored  in  the  usual  manner,  after  which  they  are  ready  to 
be  coloured. 

A  patent  process  of  colouring  specially  recommended  is 
carried  out  by  dissolving  in  30  galls,  of  water  in  the  tray, 
10  lb.  of  potassium  permanganate  for  each  100  lb.  of 
leather ;  the  skins,  after  pleating  are  passed  through  this 
solution,  afterwards  being  dyed  in  a  logwood  infusion  and 
blacked  by  dipping  in  a  solution  of  iron,  which  is  usually 
made  from  copperas  or  "nitrate  of  iron,"  the  goods  being 
then  thrown  over  a  "  horse  "  where  they  are  left  some  little 
time  in  order  to  allow  the  black  to  set,  when  they  are  rinsed 
in  water,  struck  out  either  by  machine  or  hand,  lightly 
oiled,  and  finished  in  the  usual  manner, — M.  (_'.  L. 


Bateing  Process  ;  Impts.  in .     Leather  Trades 

Kev.  34,  [773],  21.     (See  also  this  Journal,  1899,  990.) 

J.  T.  Wood  and  Messrs.  Popp  and  Becker,  having  carried 
out  a  long  series  of  investigations  in  connection  with  the 
bateing  aud  puering  process,  have  now  put  upon  the  market 
a  substitute  for  the  dung  bates,  under  the  name  of  "  Erodin." 
This  substance  is  now  being  used  both  in  this  country  and 
in  Germany  with  perfectly  satisfactory  results.  Moreover, 
it  works  out  slightly  cheaper  than  the  old  dtrng  method. 
Its  composition  is  uniform,  and  consists  only  of  the  working 
bodies  contained  in  dung.  On  the  other  hand,  dung  varies 
greatly  in  composition,  and  contains  much  undesirable 
matter,  besides  beiug  prejudicial  to  health  and  comfort. 
Erodin  contains  no  putrefactive  organisms,  such  as  are 
found  in  dung.  Skins  may  therefore  be  left  in  the  bate  for 
a  longer  period  without  risk  of  "run"  grain.  This  is 
especially  valuable  in  hot  weather.  Skins  are  not  dis- 
coloured, as  they  frequently  are  with  dung.  In  pickling 
goods  for  export,  this  is  a  great  advantage. 

The  drenches  are  also  free  from  all  filth,  and  are  not  so 
liable  to  "  turn."  In  the  use  of  erodin  no  radical  alteration 
is  necessary  in  the  present  method  of  working. 

For  100  lb.  of  wet  skin,  washed  ready  for  bateing,  1  lb. 
of  erodin  is  required.  The.  strength  of  the  bate  must  not 
fall  below  -J  oz.  per  gall.  In  using  erodin,  a  large  cask  or 
tub  is  cleaned  and  steamed  out,  and  placed  near  the  bateing 
paddle,  the  requisite  quantity  of  erodin  is  weighed  out  aud 
put  into  the  tub  with  50  times  its  weight  of  water,  and  the 
whole  by  means  of  a  steam  pipe  brought  to  a  temperature 

O  2 
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thoroughly  stirred,  Hiul  the  pure  culture  of 

ba,,!    .  (added  to  the  mixture,  which  must  not  be 

allowed   to   fall  below   *7    F.     A    little  steam   must    be 

night  and  morning,  and  at  the  end  of    the    third  day 

the  liquid  is  ready  for  use,  iu  exactly  the  same    maimer 

^ration  of  dung.     It  must  be  diluted  with  water  until  of 
the  required  strength,  and  put  into  the  I'lier  wheel. 

— J .  (., .  t  . 

„iq   of  Bark-tanned   and  Mill  Lace 

Leather  Trades  Rev.  34,  (773),  1'.'. 
Fob  the  manufacture  of  laces  for  fastening  belts  together, 

India  kips  are  largely  used.  A  pack  of,  say,  25 
tanned   kit  ted   back,   and   laid  in  pile  to    mellow 

down,  and  when  sufficiently  mellowed  are  sleeked  on  the 
flesh  with  .;  sharp  sleeker  to  cleanse  them  from  the  loose 
flesh,  and  to  stretch.  They  are  then  cut  to  the  required 
rdins  to  the  length  of  lace  which  the  butt  will 
niik.  itts  are  now  shared  to  even  substance,  then 

scoured  well  both  on  flesh  and  grain.  They  should  then 
be  tr.  -  ltnac  in  a  drum  and  afterwards  sleeked  out 

ung  up  to  -am  for  a  few  hours.     They  are  then  ready 
_•   which  is  generally  done  by  hand. 

prepare  them  for  the  shifting,  they  are  laid  on  a  large 
table,  sleeked  out  with  a  stone  sleeker  tightly  on  the  grain, 
and  rubbed  over  on  the  grain  side  with  a  thin  coat  of  light 
sod  oil.  then  turned  over  and  sleeked  on  the  flesh  side,  and 
stuffed  with  dubbin,  and  afterwards  hung  up  until  quite 
dry.  Af;<r  thi-.  a  series  of  re-greasing  processes  takes 
place,  iu  which  the  butts  may  be  put  in  a  shallow  vat,  after 
having  rubbed  them  on  both"  flesh  and  grain  with  a  coating 
of  li°ht  sod  oil.  This  may  be  repeated  at  the  end  of  about 
three"  weeks,  after  which  the  goods  are  allowed  to  lie  for  a 
second  period  of  three  or  four  weeks.  They  are  then  taken 
out,  redried,  and  the  excess  of  grease  sleeked  off,  after 
which  they  may  l>e  cut  into  laces. — J.  G.  P. 

Leathers  ;  Bookbinders' .  Hide  and  Leather,  Jan.  1900, 

from  Current  Literature,  Dec.  1900. 

Vkli  i  M  proper,  manufactured  from  calf,  sheep,  or  lamb- 
skins, makes  an  elegant  white  binding,  but  has  the  objection 
that  it  is  easily  -oiled  by  use  and  dust,  it  also  curls  up  and 
warps  iu  a  warm  climate  or  in  a  heated  library. 

.Sheep-kin  makes  too  soft  a  leather  to  give  satisfaction 
as  a  binding  and  under  the  influence  of  gas  fumes,  it 
crumbles  and  eventually  turns  to  powder  ;  in  the  form  of 
half  roan  or  buck,  coloured  sheep  bindings  present  a 
handsome  appearance  on  the  book  shelf,  aud  if  books  are 
not  in  frequent  use,  one  is  sometimes  justified  in  adopting 
this  form  of  binding,  it  being  far  less  expensive  than 
morocco,  Pigskin,  though  extremely  hard  and  durable,  is 
found  to  warp  badly. 

Calf  leather,  as  a  binding,  has  always  been  a  great 
favourite,  though  it  is  the  most  unserviceable  of  all  kinds  of 
leather.  On  account  of  its  brittleness,  books  bound  in  this 
material  are  always  breaking  at  the  hinges,  whilst  on  the 
exceedingly  smooth  surface  of  the  leather,  every  scratch 
is  instantly  observable.  Out  of  every  100  calf-bound 
volumes  in"  any  well-used  library,  there  will  not  remain  10 
■which  have  not  had  to  be  rebound  or  repaired  at  the  end  of 
20  or  30  years;  heavy  volumes  bound  in  calf  will  break 
by  their  own  weight  without  being  used.  The  objections 
to  Bussia  leather,  once  a  favourite  binding,  are  its  stiffness 
and  want  of  elasticity,  the  tendency  it  has  to  desiccate  and 
lose  all  its  tenacity,  and  its  heavy  cost. 

Morocco  leather  makes  a  most  suitable  binding  pos-essing 
both  toughness  and  durability  combined  with  softness  and 
flexibility  ;  this  leather  possesses  a  very  tenacious  fibre  and 
the  author  states  that  he  has  never  found  a  real  morocco 
binding  broken  at  the  hinges.  The  three  greatest  sources 
of  danger  to  books  are  too  much  heat,  excessive  moisture, 
and  the  fume-  from  coal-gas. 

The  use  of  buckram  as  a  binding  material  has  been 
almost  entirely  abandoned  by  American  binders  ;  morocco 
cloth  has  no  advantage  over  plain  muslin  or  book  cloth ; 
"  leatherette  "  possesses  neither  elegance,  permanence,  nor 
cheapness ;  "  feltine  "  or  "  fibrette  "  are  made  of  paper,  tear 
;iy,  and  are  unfit  for  use  as  bindings.  Book  corners  made 


of   vellum   on  account   of  their  being   more  durable    n 
leather,  can  be  recommended. — M.  C.  L. 

Tannine;  Kjrtracts ;   Xotes  on   the   Absorptive   Influ 
the  Materials  used  in  the  Determination  of  Total 

Mutter  in  .     A.   B.   Searle.     A  Paper  read 

the  Paris  Conference  of  the  I.A.L.T.C.  Thro 
Leather  Trades  Rev.  34,  [776],  [778],  S2,  116. 
It  is  known  that  if  a  solution  of  a  tanning  eitrm 
i-  perfectly  clear  to  the  unaided  eye,  be  filtereil 
ordinary  filter-paper  the  amount  of  dissolved  mat: 
filtrate  will  be  appreciably  less  than  that  in  the  sami 
of  liquid  before  filtration,  and  that  the  filter-pap 
exceeds  its  function  as  a  straining  medium,  and  has  i 
probably  by  a  force  akin  to  adhesion,  some  of  tin 
matter  which  ought  to  have  gone  into  the  filtrate. 

In  order  to  overcome  the  difficulties  arising  fr. 
source,  the  lnternat.  Assoc,  of  Leather  Tr.  Chei 
1897,  directed  that  the  first  150  to  200  c.c.  of  thi 
should  be  rejected,  and  that  a  subsequent  portion  I 
for  the  determination  of  the  total  soluble  matter. 

This    method,   though  satisfactory   to    a  certain  el  | 
falls  far  short  of  a  desirable   method,  as   it  rests  oi  * 
assumption  that  the  paper  used  for  filtration  reachi- 
a  time,  a  state  of  saturation  for   the   particular  so 
a-;umption   the    correctness    of    which    it   is   e* 
difficult  to  prove. 

The  clearest  filtrate  was  obtained  by  the  use  of  a  pi  a 
filter  of  Schleicher  and  Schull's  "  Extra  Hail 

The  author  tried  also  filtering  through  sand,  bat  tltt  ;h 
the  absorptive  power  of  sand  does  not   exceed  1 
per  50  c.c.  of  the  solution,  the  method  was  not  set 
and  could  not  be  used  for  extracts  showing  low  pel 
of  matter  in  suspension. 

Specially   prepared   "tanned"    paper    was    even     t 
unsatisfactory. 

In  order  to  determine  the  actual  amounts  of  sub-:  a 
absorbed  by  paper  605  "  Extra  hard,"  the  foilowii 
ment  was  carried  out.     Ten  grammes  of  a  samp! 
quebracho  extract  was  dissolved   in  boiling  water,  and  dr 
up  to  1  litre,  in  accordance  with  the  regulations  h 
bv  the  I.AL.T.C. 

1.  Standard  method.  200  c.c.  filtrate  rejected, 

50  c.c.  collected,  contained to 

2.  As  before,  but  5  grrns.  kaolin  shaken  up  with 

solution  before  filtration -J 

;;.  As  before,  but  kaolin  soaked  in  another  por- 
tion of  the  solution  before  use,  drained  on 
the  filter,  and  tho  eitract  then  pa 
through,  1st  50  c.c 

4.  Same  as  3,  but  50  e.c.  not  collected  until 

150  c.c.  had  passed  through 90 

5.  Pleated  filter-paper,   otherwise   exactly  as 

iul W 

The  above  results  show  that  a  folded  filter-paper,  il 
filtering  much  more  rapidly,  and  exposing  a  rouci 
superficial  area  to  the  liquid,  does  not  absorb  anj  n 
the  ordinary  form  of  filter.     In  other  words,  the  . 
is    not   directly   dependent   upon   the   surface-area    I 
filtering  material. 

The    following    table    gives    the    results   o! 
filtration   through  a  19   cm.   pleated   filter  paper,  .%  I 
|   "  Extra  hard,"  each  successive  quantity  of  50  c.c  ■ 
collected  separately,  and  evaporated  to  dryness  to  f   ' 
total  soluble.     In  one  case  oakwood  extract  was  i  1> 
another  quebracho  extract. 


Oakwood 
Eitract. 

Grmi. 

G.— 1st  quantity  of  50  c.c 

6-82 

2nd 

8-83 

3rd 

I'M 

tth 

e-sa 

5th 

i;-86 

6th 

8-H 

7th 

6-85 

8th 

9th 
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a  matter  of  interest,  an  experiment  was  made  of 
9-ing  800  o.o.  of  the  same  two  extracts  through  :i  suo- 
ion  of  fresh  filter-papers,  and  taking  samples  of  the 
itioo  nt  each  siege.     The  results  were  us  follows: — 




Oukwnod 
Extract 

Quebracho 
Extract. 

PerCent. 
:n 
80 

ss 
86 
81 
73 

Per  Cent. 
90 

«th     , 

mi 

ST 
86 
79 
71 

Dumber  of  experiments  were  also  carried  out  using 
i,  without  satisfactory  results. 

in, i>t  satisfactory  results  have  been   obtained   1>\   the 
i    Schleicher   and    Sehull's   No.    605  "  Extra   haul " 

19  em.  in  diameter,  and  so  folded,  or  pleated,  that  it 
s'  lines  of  contact  with  the  glass  of  the  funnel. 

—  J.  G.  P. 

i»g  Materials  ;  Japanese  — .     Paul  von  Schroeder. 
Deutsche  Gerber  Zeit.  54,  G— 15,  1901. 

G  the  chief  tanning  materials  in  common  use  in  Japan, 

Kashnra    (oak   bark). — This  is   divided  into    three 
tieS]  called  after  the  province  from  which  it   is 
her  Chichibu,  Ya«hiu,  or  Oshiu. 
rVoOimc — This  is  a  bark  of  a  root  which  grows  in 

of  Mimasaka. 
DoAuyc. — A  wood  growing  mostly  in  the  neighbour- 

>K>. 

/,  also  called  Dungori. — This  grows  in  the 
|»e  of  Mimasaka  and  Bezu. 

Una. — This  material,  which   is   the  bark  of  Quercus 

.  also  occurs  in  North  China  and   Manchuria.     The 

Its  from  several  samples  are  as  follows  : — 




Chichihu. 

Tashiu. 

Oshiu. 

Per  Cent. 
14-50 
lf64 
3-55 
67*81 

PerCent. 

14-50 

1076 

293 

71-81 

Per  Cent. 

13*96 
3-74 

100-00 

ioo-oo 

100-00 

Ije  barks  are   much   prized  by   tanners,  they  give   a 

■  _-ht  colour  to  the  leather,  and  are  also  much  used  for 

•  Hiring  of  fishing  nets  and  sails  for  fishing  boats. 

'    of    the    three    different    varieties    is    about 

11  tons  yearly.     The  strength  of  the  bark  varies  with 

of  the  tree.     It  seems   to  reach  its  maximum  at 

'*  i  8  and  10  years 

•■'nt.— This   material   is  the  bark   from   the  root  of 

■rrya  strobilacea,  ("  nobunoki  ")   which   belongs   to 

It  grows  in   a   semi-tropical  climate,  aDd 

■■  '.  as  high  as  300  metres  above  the  sea  level.     The 

I  |'m  the  root  is  of  a  reddish-grey  colour,  and  contains 

15£  per  cent,  of  tannin.     The  leather  tanned 

-  malaria)  is  of  an  intense  red  colour,  and  would  on 

tranl  cot  be  suitable  for  European  use. 

raritet  cordata,  or  the  Chinese  tongue  tree. 

k  is  found  in  China,  Japan  (Tokio),  also  in  Ceylon, 

I   r.  and  the  West  Indies,  and  frequently  in   different 

the  United  States.     The  tree  is  chiefly  cultivated 

fruit,  which  yields  the  drying  oil  known 

til.     This  oil  is  used  largely  in  Japan  for 

and   for  the   manufacture  of   oil   paper,  and  for 

ese  umbrellas.     The  tree  grows  to  a  height  of 

ft.;  and  the  bark,  which  contains  upwards    of 

•   tannin,  is  valuable  not  only  for  its  tannin 

fL  hut  is  also  for  use  as  a  dyestuff,  giving  a  reddish 

is  used  very  largely  in  so-ne  parts  of  Japan,  but 

n  ot  its  colour  would  not  find  a  market  in  Europe. 


Dungori  ( Valonia). — This  is  the  fruit  or  acorn  of 
Quercus  scrrita.  It  grows  chiefly  in  Japan  and  in  South 
Manchuria.     An  analysis  gave  the  following  results:  — 

PerCent 

Tanning  substance 21*1 

Soluble  non-tanning  matters 9-02 

Insoluble  matter 54*88 

Moisture 14'60 

; 

The  results  show  this  material  to  be  almost  'equal  in 
strength  to  the  valonia,  which  is  imported  to  Europe  from 
the  islauds  of  the  Grecian  Archipelago.  This  material  is 
much  used  in  China  and  Japan  for  the  manufacture  of 
heavier  kinds  of  sole  leather. 

Other  trees,  notably  Quercus  dentata,  Quercus  vibrayeana, 
Quercus  acuta,  are  also  valuable  from  the  tanner's  stand- 
point for  their  barks. 

Kibushi,  a  Japanese  Sumac. — The  leaves  of  this  material 
are  not  used  for  tanning,  but  the  gall  apples,  which  are 
produced  on  the  twigs  and  leaves  of  this  plant,  contain  a 
large  quantity  of  tannin,  varying  from  50 — 60  per  cent,  in 
strength.     This  material  is  used  largely. 

Yaska  is  the  fruit  of  the  Alnus  firma.  It  contains  from 
20 — 27  per  cent,  of  tannin. 

Shibuki,  the  name  given  to  the  bark  from  the  Myrica 
rubra,  or  the  red  myrtle,  contains  from  10 — 11  per  cent, 
of  tannin. 

Zakuro,  the  bark  of  the  Punica  granatum.  It  contains 
about  22  per  cent,  of  tannin. 

Mangrove  bark,  called  in  Japan  Tangara,  is  exported  in 
small  quantities  from  China,  and  used  in  some  districts. 

Betel-nuts,  called  in  Japan  Biurogi,  are  also  imported. 
These  nuts  are  the  fruit  of  the  Areca  catechu.  One  tree 
will  carry  from  200  to  800  nuts,  which  contain  as  much  as 
18  per  cent,  of  tannin. 

Several  other  plants  are  mentioned,  but  they  only  appear 
to  be  used  in  small  quantities  in  the  districts  where  they  are 
very  plentiful. — J.  G.  P. 

Tanning;  Micro-organisms  and  Antiseptics  in——. 
E.  Jean.     Rev.  Chim.  Ind.,  Jan.  1901,  21 — 28. 

Micro-organisms  in  the  tannery  fall  into  three  divisions  : 
(1)  bacteria  ;  (2)  ferments  ;  and  (3)  moulds  ;  and  into  two 
classes  :  (n)  useful ;  (J)  injurious. 

In  the  soaking  of  skins,  the  time  required  depends  on 
the  mode  of  drying  of  the  skins.  Eitner  has  shown  that  a 
skin  dried  at  60°  C.  can  never  be  properly  softened  even  by 
"  stocking." 

Presence  of  lime  in  dried  skins  also  prevents  proper 
softening. 

Split  sheep  skins  (linings)  dried  out  in  the  lime  should 
be  treated  with  a  weak  solution  of  sulphurous  acid.  This 
removes  the  lime  and  enables  the  skin  to  be  softened  in 
water  in  the  usual  way. 

Putrid  soaks  are  dangerous  and  a  nuisance,  they  also 
cause  loss  of  weight.  An  analysis  of  such  a  soak  used  for 
arsenicated  China  skins  gave  the  following  results  per 
1,000  c.c.  .— 

Grins. 
Free  ammonia o-68 

Combined  ammonia n-i? 

Soluble  albuminous  matter 7'860 

Earthy  matter  and  sulphide  of  arsenic 2-820 

Arsenic  in  solution. ., 0'270 

Sulphuretted  hydrogen 0*300 

A  microscopical  examination  showed  enormous  numbers 
of  small  motile  bacteria,  cocci,  and  streptococci,  the  latter 
in  smaller  proportion.  Arseniuretted  hydrogeu  was  detected 
in  the  gases  evolved. 

In  liming,  micro-organisms  play  an  important  part. 
Procter  has  shown  that  sterilized  skin  cannot  be  unbarred 
by  treating  in  a  sterile  lime.  Old  limes  contain  bacteria 
and  their  products  and  free  ammonia,  and  in  consequence 
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are   more  active  than   new  limes. 

— , — 


A  series  of  limes    used 


Soluble  line 

Amniv!  i:i 


After    timing,    light    skins    for   soft    leathers   are  passed 
through    an   infusion  of  dogs'  dung   at  35  — :;7     C.     The 
skins  are  padded    in   it   in  awheel  fitted  with   a  cover  for 
about  12  hours.     According   to  Wood,  the  chemical  cou- 
nts of  the  dung,  consisting  principally  of  organic  acids, 
■i\   salts,  aet   in  conjunction  with  enzymes 
ted   l>\    the  bacteria   in   the  bate,  on   the  more  easily 
soluble  portion  of  the  hide  fibres. 

The  production  of  ammonia  progresses  regularly  during 

the    fermentation,    but    when    the    free    ammonia    reaches 

ii-  2  grm.  per  litre,  the  hate  is   not  tit    for   further  use.      It 

\cr.  he  kept  in  use  by  daily  saturating  the  excess 

;'  Nil.  and  precipitating  the  lime  introduced  bj  the  -kins  ; 

this  may  be  done  by  means  of  phosphoric  acid. 

After  bateing.  skins  are  often  subjected  to  a  further 
fermentation — the  bran  drench.  This  has  an  acid  reaction, 
•Ine  to  lactic  and  acetic  acids  produced  by  the  action  of 
Bacillus  fiirfuris  on  glucose ;  the  glucose  being  formed  from 
the  starch  of  the  brau  by  ail  unorganised  ferment  Cerealinc 
which    is  contained  in  the  bran. 

ding  to   Wood   the  action  of  the    drench   consists 

in  dissolving   the  lime   remaining  in  the   skin  and  in  the 

Orion    of    the    skin   by    the  gases    produced    in    the 

fermentation,  bringing  them  into  the  best   condition  for  the 

absorption  of  the  tannin. 

In  the  next  process — tanning  proper — the  bacteria  are 
naturally  of  quite  a  different  class  to  those  growing  in 
alkaline  liquors,  and  are  adapted  to  acid  media,  they  act 
along  with  yeasts  and  moulds  upon  the  non-tannins,  only 
the  moulds  attacking  the  tannin. 

The  conclusions  of  Collin  and  Benuit  arc  not  borne  out 
by  practice,  and  it  is  generally  agreed  that  in  the  ordinary 
mode  of  tanning,  some  fermentation  of  the  liquors,  i.e., 
production  of  organic  acids  by  bacteria,  is  necessary.  In 
the  case  of  quick  tanning  processes,  where  fermentation  of 
the  liquors  docs  not  take  place, it  has  not  yet  been  proved 
that  the  leather  produced  is  equal  in  quality  to  that  tanned 
bv  the  longer  processes  ;  the  proposal  to  treat  both  the 
skiDs  and  the  tan  liquors  with  antiseptics  is  therefore  not 
Bed.  Sterilization  of  raw  skiu  is  found  very  difficult 
to  carry  out. 

In  a  series  of  experiments  made  with  formalin  in  the  tan 
vard,  skins  sterilized  with  it  did  not  plump  properly  in  the 
liquors  and  tanned  out  hard.  A-  even  the  strongest  liquors 
swarm  with  bacteria,  it  is  clear  that  the  leather  must  contain 
germs  and  spores  capable  of  development  under  suitable 
conditions,  and  which  ma}-  cause  a  fermentation  or  "  heat- 
ing "  of  the  leather  in  the  warehouse. 

A  sample  of  a  sound  and  of  a  heated   piece  taken  from 
line  >kin  gave  the  following  results  : — 


I .    sound 
I.,  at  her. 


(B  )  Damaged 

Leather. 


Water 

Asb 

Ether  .  -street 

Aciditv  as  II 


17-2.-. 

16-40 

1-43 

I'M 

i-oo 

KS-SO 

0-735 

0-2111 

„-.,..,— 

The   samples    reduced  to  powder  and   extracted    with 
alcohol  gave  : — 

(A.)                      (B.) 

Examined  microscopically,  the  sound  leather  macen  1 

in    sterile    water  showed   a    few    micrococci,  the  dam:  l 
leather  a  large  number  of   straight  rods,  chains,  and  in 
cocci. 

Stored  leather  is  affected  by  moulds,  which,  if  not  i 
from  the  surface,  penetrate  to  the  centre  of  the  skin. 
author  proposes   to    add    to  the   lasl   layer- 
formalin   solution  or  a  small   quantity  of  mercurii 
dissolved   in  potassium   iodide,  and  is   of  opinion 
this  means,   heating   and   mildew   in    the   finished   lea  r 
would  be  avoided. 

Lastly,  the  moulds  on  the  surface  of  tan  liquors  «  n 
destroy  tannin,  may  be  prevented  by  floating  on  the  su  e 
of  the  pits  a  mixture  of  rosin  oil  with  20  per  cent,  of  cam  jc 
oil. 

Mould    on    crust    leather    is    prevented    by    ruhl 
leather  with  a   cloth  impregnated  with   camphor  oi 
adding  20  per  cent,  of  this  oil  to  the  cod   nil   used 
off  the  leather.— J.  T.  W. 

Tanning  Materials  .-  Determination  of  Tanning  Mi  • 
in .     T.  Korner. 

See  under  XXIII.,  page  286. 

Leather;  Determination  of  Mineral  Acids  in  — 
11.  K.  Procter  and  A.  K.  Searle. 

See  under  XXIII.,  page  2S7. 

Leather :   Lactic  Acid  in  the  Manufacture  of 

Alan  A.  Clafliu. 

See  page  210. 

Lime  for  Tanners'  Purposes;  Anal  mis  of 

<;.  W.  Flower. 

See  page  i24. 

PATENTS. 

Tanning   Liquids;  Manufacture  of .     A 

and  E.  Klin,  1'aris.     Eng.  Pat.  2479,  Feb.  7,  19ih 
The  tan-liquor  at  3° — 4."  B.   leaving  the  diffusbj 
cooled  ;  from  1  to  3  kilos,  of  the  sulphates  of  "quinq  i 
alkaloids  (quinine,  quiuidine,  cinchonine,  cinchon 
then  added  for  each  1,000   kilos,  of  tanning  acid  pi  nt. 
The   mixture   is  agitated  strongly  for   about  five 
(preferably  cold   as  the  action   is  then   mote  rapid) 
then  allowed  to  stand,  when  the  coloured  or  forei^' 
matters,  as  well  as  a  certain  quantity  of  the  tanninf;  ; 
are  precipitated  with  the  alkaloids.     The  use  ol 
acids  for  deeolorisation  mav  thus  be  dispensed  with. 

_W.  G  • 

Elastic   Material    which    cannot    readily   be  Vuw    ■ 

Manufacture     of    Sheets     of    Flexible    . 

Taveruier,  London.    From  V.  E.  Belledin,  Paris.  •« 
Tat.  1.5,443,  Aug.  30,  1900. 
Cowhide,   in    the    condition  for    making   parchm  , 
immeised  for  24  hours  in  cold  crude  petroleum,  ai  it 
for  12  hours  in  mineral   or  fatty  oil,  after  which  it  i  ■ 
When  the  hide  is  to  be  thickened,  it  is  placed  fix 
in  a   solution   of  potassium   or    sodium   silioal 
33    B.  strength.      When  used  to  protect   pueumal    • 
in  tyres,  strips  of  it  arc  moulded  into  trough  foi 
into   a  circle.     They  Hie  then  hardened  by  immer  i 
G  — 12  hours  in    benzine,   and   to  close  the  pores  i 
sterilise  them,  arc   dipped  in  a  bath  of   eld  ■ 
of  335 — 50°  B.     After  drying,  they  are  immersed 
an  hour  in  a  solution  of  caoutchouc,  whereby  tin-  I 
made   to   adhere    to    the    tyre    cover,   and   nr. 
rendered  callable  of  being  vulcanised  with  the  cover 

_\\ 

Adhesive  Compound.     V.  M,  Bouthillier.  Montreal,   " 

Eng.  Pat.  4986,  March  16;  1900. 
Ten  parts  of  gelatin  or  isinglass  are  mixed  with  I 
water,  1  part  of  commercial  potash  or  carbonate  ol 
and  |  part  of  alum,  and  heated  to   100  C.  until  t 
is  melted,  after  which  it   is  cooled,  dr: 
The  potash  is  used  as  a  solvent  for  the  glue. — Vt  ■  ' 
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and  Products  therefrom;  Process  of  Making . 

I    K,'-.i,  Guildford, Conn.,  U.S.A.    Eng.Pat.  17,066, 
[900. 

pumped  lirst  through  a  heater  suid  then 
tube«  with   perforations  at  the  botti  in,  set  in 

ber.    The  glue,  as  it  reaches  the  bottom  of 

ihould  be  in  the  form  of  a  jelly ;  it  is  Forced 

igh  the  perforations  in  thi-  condition,  and  so  emerges 

i  gbapo  ol  a  continuous  pencil,  which  may  be  exposed 

tiid  drying  or  hardening  influences.     The   expansion 

ifter  passing  the  perforations  causes  the  pencils 

ii.  il  surface,  which   facilitates  drying,  as  also 

a  the  glue-pot.    By  adapting  the  shape 

i  apertures,  the  pencils  may  be  made  to  have  a  smooth 

....  mv!  lesired.     By  this  process,  glue 

without  difficulty  st  all  seasons  of  the  year, 
i. bin  made,  is  in  a  particularly  convenient  form   for 
\\.  Q.  M. 


XV.-MANUEES,  Etc. 


Bull. 


aoniaeal  Soils  as  Nematodicides.     A.  Lonav. 

lee  des  Chim.  14,  ["].  317—319. 

'riments   carried   on   by  C.  Schrciher,  of  the  Suit. 

ural  Station  at  llassclt,  show  that  ammouiacal  salts 

condition   are  superior  to  gas   liquor  for 

ig  nematode  worms  on  beet;  and  he  recommends 

iimi  sulphate  should  he  applied  for  several  years 

-ion.  as  a  substitute  for  nitrate  of  soda  manure,  to 

ested  with   these   parasites,  the   quantity  employed 

as  possible   compatible  with  the  development 

•  rop.     As  much  as  about  350,  700,  and  1,400  lb.  per 

sed  without  injurious  results  to  the  plants. 

— C.  s. 

phosphate  ;  Preparation  of .  for  the  Market. 

i.     Chem.  Zeit.  1901,  25,  [7],  68— 69. 

i    the   pho-phate  deposits  of  Florida 

luetioii  of  that  phosphate  into  Germany,  there 

ising  demand  in  that  country  for  super- 

mtaining   from    17   to   19  or  20  per  cent,  of 

able   phosphoric  aeid.     Great  importance  is  also 

is hed  to  the  physical   condition  of  the  superphosphate. 

be  finely   sieved,   and  free   from  lumps,  must   not 

sufficient  acid  to  destroy  the  sacks,  and,  above  all, 

try. 

resb.  superphosphate  from  the  decomposition  cellar 

i  considerable  period  before  its  constituents  com- 

form   crystalline  compounds,  and  this  process  is 

d  by  drying  in  kilns.     It  is  not  merely  the  loss  of 

a    on  storing  and  kilning  which  produces  the  dryness, 

-   noteworthy   that   a   fresh  superphosphate,  gentlv 

aiul  containing  11  per  cent,  of  water,  answers  the 

cnts  of  the  market  less  than  one  containing  1  to  2 

more    water   which    lias    heen   stored    for  some 

Freshly  prepared  and  dried  superphosphate  is  very 

l>le  to   the    influence   of    pressure,   but    gradually 

Crystalline  and  granular  on  keeping,  aud  loses  its 

to  cake,     tt  should  therefore  always  be  stored,  if 

few  days,  before  sending  out.     In  certain  parts  of 

lowever,  the  percentage  of  water  is  still  made  the 

ion. 

author  obtains  a  consistently  good  superphosphate 

i  nil  Florida  phosphates  by  treating  them  with  warm 

I    )  of  53°  B.  at   ir  C.   in   such  proportion 

perphosphate  shall   contain   from  4   to  5   per 

phosphoric  acid.     In  order  to  allow  for  the 

-  frequently  met   with    in   one   and   the    same 

,  he  decreases  the  acid  in  inverse  proportion  to 

mount  of  substance  (sand,  silicate,  &c),  insoluble  in 

course  taking  into  account  the  fact  that  at  higher 

■  the  fluorine  compounds  are  more  completely 

-'.A.M.  ■ 

'ion  Scoria  j  Xotes  on  the  Treatment  of 

'■■hitom  to  the  Determination  of  their  Phosphoric' 
*d.    P.  Paluians.     Bull.  Assoc.   Beige  des  Chim.  14 
I  .312-317.  ' 


Bring  reported  that  the  percentage  of   phos- 
acid.  obtained  by  the  method  prescribed  for  use  on 


Thomas  scoria;  in  the  Belgian  Slate  laboratories — conver- 
sion of  the  siliea  into  the  gelatinous  slat,-  with  nitrohydro- 
chloric  acid,  or  nitric  acid  of  sp.gr.  I -2,  with  an  addition 
ol  water  and  application  of  heat—  fluctuates  according  to  the 
concentration  of  the  resulting  solution,  in  fact,  varying 
directly  with  the  volume  obtained,  the  author  examined 
the  method  anew,  and  found  thai  the  cause  of  such  irregu- 
larities must  he  ascribed  to  an  imperfect  elimination  of 
silica  at  the  outset.  In  the  event,  of  a  little  silica  remaining 
in  solution,  lie  recommends  that  the  precipitation  with 
phospho-molybdate  be  carried  out  at  80°  C.,  since  this 
temperature  ensures  the  reduction  of  the  sources  of  error 
to  a  minimum. — C.  S. 

PATENT. 

Superphosphate :  A   Process  for    Converting    Acid   , 

into   Alkaline   or   Basic    Superphosphate.     J.    Hughes, 
London.     Hug.  Pat.  19,574,  Nov.  1,  1900. 

SiTMirii.isi  ii  vte,  preferably  such  as  contains  13  to  14  per 
('■•lit.  of  phosphoric  anhydride,  is  intimately  mixed  with  so 
much  slaked  lime  as  may  suffice  to  give  the  mixture  a 
distinct  alkaline  reaction.  The  calcium  phosphate  contained 
in  the  mixture  is  stated  to  be  soluble  in  one-tenth  per  cent, 
solutiou  of  citric  acid,  and  its  manorial  use  is  claimed  "as 
i  special  phosphatic  fertiliser  for  laud  which  is  either 
deficient  in  lime  or  contains  an  excessive  quantity  of 
organic  vegetable  matter." —  E.  S. 


XVI.-SUGAR,  STAECH,  GQM,  Etc. 

Saccharose ;    Presence   of ,   in   Panama    Wood.      G. 

Meillere.     Bull.  Soc.  Chim.  1901,  [3],  25,  141—142. 

The  presence  of  a  carbohydrate  in  Panama  wood  (Quillaia 
smegmader nos)  has  often  been  observed,  and  it  has  hitherto 
heen  supposed  to  be  identical  with  lactosine,  isolated  from 
various  (arvophyllacea:  by  Meyer.  The  author  has  now 
prepared  this  carbohydrate  from  Panama  wood,  and,  after 
purifying  it  from  a  trace  of  saponiue,  he  finds  that  it  is  in 
every  way  identical  with  cane  sugar  ;  this  observation, 
however,  in  no  way  excludes  the  possibility  of  the  occurrence 
of  lactosine  in  other  saponaceous  plants. — J.  F.  B. 

Beet  J  nice  ;  Apparatus  for  the  Removal  of  Air  from . 

F.  Poupe.     Zeits.  Zuekerind.   in   Bfihmen,  1901,  25    [41, 
217—218. 

Tue  juice  expressed  from  beet  pulp  cantains  air  in  a  very 
tine  state  of  division,  which  is  retained  for  a  very  long  time, 
and  unless  removed  causes  erroneous  values  for  the 
polarisation  and  the  specific  gravity  to  be  obtained.  For 
the  purpose  of  getting  rid  of  this  enclosed  air,  the  author 
makes  use  of  a  thick-walled  filter  flask  of  about  J  litre  capa- 
city ;  about  600  c.c.  of  the  juice  is  placed  in  this  flask,  which 

is  closed  by  means  of  a  stop- 
per through  which  passes 
the  tube  T,  reaching  nearly 
to  the  bottom  of  the  flask. 
The  side  tube  B  is  closed  by 
means  of  a  piece  of  rubber 
tube  fastened  in  a  clamp. 
The  tube  T  is  first  freed  from 
juice  by  sucking  through  B, 
which  is  then  clamped,  and 
the  flask  inverted,  the  drain- 
ing* from  the  walls  of  T 
slowly  collecting  in  the  bulb 
C.  The  tube  T  is  then  con- 
nected with  an  air  pump 
which  is  allowed  to  act  for 
5—10  minutes,  after  which 
time  the  ju:ce  is  perfectly 
air-free.  As  the  surface  of 
the  juice  in  the  flask  be- 
comes covered  with  a  thick 
scum  and  a  deposit  of  particles  of  beet  aud  fibre  forms 
above  the  stopper,  it  is  best  to  run  the  juice  out  of  the  flask 
by  means  of  the  tube  B.— T.  H.  P. 


eeJ 


268 


THE   JOURNAL   OP  THE   SOCIETY  OF  CHEMICAL  INDUSTRY.     [March  so.  it* 


Beet  Juice  ;   Determination  of  Purity  of ,  by  A'r,, 

Method.  F.  Ehrlich.  Zeits.  Ver.  deutsch.  Zucker-Ind. 
1901,  :<— 16. 
The  author  has  made  a  number  of  experiments  todeti  i  a 
the  influence  of  various  factors,  such  as  temperature  and 
time  of  digestion.  Oneness  ol  pulp  used,  Stc,  on  the  purity 
of  beet  juice  as  given  by  Erause's  method.  His  results 
lead  to  the  following  conclusions  : — 

1.  The  temperature  of  digestion  has  an  impoi  tant  influence 
on  the  quotient  of  purity,  since  with  increase  ol  temperature, 
the  density  of  the  juice  obtained,  increases,  whilst  the 
polarisation  remains  constant  (between  80  and  100  C.) 
so  that  the  quotient  of  purity  diminishes. 

2.  The  fineness  of  the  pulp  seems  to  have  DO  effect  on  the 
result. 

.  As  the  time  of  digestion  of  the  pulp  increases,  the 
amount  of  dry  substance  in  the  juice  also  increases,  the 
quotient  consequently  diminishing.  The  introduction  of  a 
minimum  or  maximum  time  is  hence  to  be  recommended. 

4.  The  quotients  obtained  by  Erause's  method  (a(  90  ) 
are.  in  general,  5  to  7  units  lower  than  those  yielded  by  the 
old  method. 

5.  l.i  facilitate  working  and  obviate  the  ilea,  ration 
necessary  in  Krause's  method,  some  modification  of  it  is 
desirable  which  assumes  the  volume  of  the  marc  to  be 
known,  as  is  the  case  in  the  Lewenberg-Sachs-Le  Docte 
method.— T.  11.  P. 

Sugar  Commission    Appointed    for  fixing  Normal    Stan- 
dards ;    jfotes   on    Recent    Work  of  the    German . 

A.  Herzfeld.  Zeits.  Ver.  deutsch.  Zucker-Ind.  1900, 
[539],  11-26— 11 2S. 
The  Brix  tables,  at  present  in  use,  are  based  on  determina- 
tions made  by  Balling  in  1839,  and  the  later  values  established 
by  Brix  and  Gerlach  have  never  been  generally  employed. 
It  is  likely,  however,  that  the  tables  worked  out  by  the 
commission  will  shortly  be  adopted  by  the  German  excise. 
Taking  the  specific  gravities  and  oonesponding  percentages 
of  cane  sugar  by  weight,  and  calculating  from  the  former, 
the  Brix  degrees  (i.e.,  per  cent,  of  cane  sugar)  by  the  elder 
table,  it  appears  that  the  new  values  are  throughout  some- 
what higher  than  the  old.     For  example : — 


Degrees 

Brii 

Corresponding 

Degrees  Brix 

Specific  Gravity 

according  to  Mategczek 

according  to 

calculated 

and  Scheibler 

Commission, 

Table  i. 

,    2-°l. 

17-5 

10 

1-0SB43 

9-99 

20 

I-0S2S1 

19"95 

SO 

1-12842 

89-92 

40 

l-177'..l 

89-90 

50 

1-23113 

tt'89 

60 

1-28S12 

59-88 

70 

1-54886 

69-83 

80 

1-41357 

7'..'7.; 

90 

1-46189 

89-66 

100 

1-55376 

:  B-50 

— H.  T.  P. 

Done-Black    [for    Sugar    Works']  ;    Sulphides    in    . 

F.  Stolle.     Zeits.  Ver.  deutsch.  Zucker-Ind.  1901,  22—23. 

Tut  author  shows  that  the  generally  accepted  belief  in  the 
presence  of  calcium  sulphide  in  bone-black  is  erroneous. 
Fresh  bone-black  contains  no  calcium  sulphide  and  when 
the  bone-black  is  heated,  the  calcium  sulphate  which  is 
always  present  is  not  reduced  to  sulphide  but  gives  up  part 
sulphur  whicli  combines  with  the  iron  formed  from 
Suction  of  ferric  oxide,  ferrous  sulphide  being  pro- 
duced. In  the  case  of  bone-black  containing  an  artificially 
increased  quantity  of  calcium  sulphate,  it  is  possible  for 
some  of  the  lattei  to  be  reduced  to  sulphide,  but  this  cannot 
occur  with  bone-black  used  in  sugar  refining,  owing  to  the 
periodic  removal  of  the  calcium  sulphate  from  the  black. 
The  diminution  of  the  carbon  •  ontent  of  bone-black  must 
be  ascribed  mainly  to  interchange  with  carlwn-forming 
and  to  combustion  of  the  organic  bodies. — T.  H.  P. 

Haffinose  ;  Preparation  of  the  Oclabenznyl  Ester  of . 

F.  Stolle. 

See  under  XXIV.,  page  292. 


PATENT. 

Vapours  of  Sugar  Factories  especially,  also    Vapour 

other  Factory  Plants:  Process  for    Utilising . 

Steffen,  Vienna.     Eng.  Pat.  1S04J  Jan.  29,  1900. 

Tiik  claims  in   this  patent   are  for  an  improved  pro.es  I 
utilising  for  power  purposes,  low-compressed  [low-pi 
vapours  of  any   kind,  more   especially  of  the  boiling 
cesses  customary  in  sugar  factories.     It  consists 
jeeting  these  vapours  in  surface-condensers  (vaporit 
a  partial  condensation  at  as  high  a  temperature  as  poss  ,., 
and  effecting  the  condensation  and  cooling  of  the  r. 
vapours  at  a  lower  temperature  in  the  usual  jet-condei  * 
connected    with    air-pumps":    the    liquids    evaporated  a 
the   vaporisers   boil  at  low  temperatures,   producing  1  !- 
compressed    vapours    which    perform    work    in    suit  i 
machinery  and  on  being  expanded  to  a  low 
liquefied   by  cooling  in  so-called  cold  condensers   u 
returned  to  the  vaporisers.      The  cooling-water  fi 
cold  condenser  is  used  subsequently  as  injection-watei 
the  connection  between  the  vaporiser  and  the  jet  coml. 
is   so  adjusted  that  the  highest  temperature  and  | 
are  obtained  in  the  vaporiser  whilst  lower  pressures 
temperatures  are  attained  in  the  jet-condenser. — T.  II. 

XVII.-BREWINO,  WINES,  SPIRITS.  E 

Pentosans  ;  Behaviour  of  the ,  of  Seeds  during 

mination.     A.   Scheme    and   1!.    Tolleus.     J.   fur  I  I- 
wirthsch.   1901,  43,  349;   through  Woch.  fiir  Brati,    I, 
18,  [5],  62—63. 
It  is  well  known  that  the  assimilatory  processes  ol 
are  accompanied  by  a  considerable  accumulation  ol 
sans,  but  it  was  doubtful  whether  they  are  also   pi 
during  processes  of  pure  oxidation  without  assinn 
in  the  germination  of  seeds.     Some  years  ago  Cros- 
and  Beadle  recorded  a  considerable  increase  in  the  qua  y 
of  pentosans   during  the  germination  of  barley,  but   ii 
results    apparently    related   to    rather   prolonged 
of  germination  and  not  to  the  ordinary  conditions  of 
Later,  Tollens  and  Glaubitz  studied  the  question  froti  « 
point  of  view  of  malting  and  found  that  the  quant    >> 
pentosans  certainly  did  not  decrease   during  the  pn  I 
in  the  present  investigations  the  authors  have  stt 
germination  of  barley,  wheat,  and  peas,  and  determine  I! 
quantity  of  pentosans  before  and  after  germination 
days),  taking  into  account  the  loss  of  grain  substance    el 
occurs.     The  results  show  throughout  a  small,  but  Ji  ■ 
increase  of  this  class  of  carbohydrates  and  therefore  in.   << 
that  the  pentosans  do  not  belong,  like  starch,  to 
materials   which    are  consumed   by   respiratory  oxM  is 
In   fact   it   is   quite    probable  that   the   slight  inn 
pentosans    observed,   results   from    the   oxidation  i 
starch  with  elimination  of  carbonic  acid. — J.  F.  H. 

Yeast,  Mould  Fungi,  and  Bacteria  ;   Influence  of  B  re 

Acid  upon   .     C.  Wehmer.      Chem.  Zcit.  190  lb, 

[5],  42*  and  [6],  59—60. 

According    to    certain    investigators,   0-05   per  cc   < 
butyric  acid  prevents  the  development  of  yeast,  and  0  i ' 
0-1   per  cent,  altogether  -tops   the  production  of  a  Kl 
(Spiritusfabrik,  p.  455,  Ncale,  Maercker,  &c.).    "Phi 
however,  tiuds  that  its  influence   is  largely  dependen  « 
the   nature  of  the  culture  medium.     He  has  made, 
side,  comparative  experiments  with  the  wort  from  .:  dii  - 
masb,  and  with  a  solution  of  sugar  containing  ntitrien  Jj 
in  which  the  results  were  very  different.     In  the  case   II 
malt  wort,  which  was  pitched  with  1  per  cent,  of  |  " 
yeast,  an  addition  of  0-05  to  0-1  per  cent,  of  but\ 
almost  without  influence  on  the  fermentation.    On  iru-r 
the  amount  to  0-25  per  cent.,  the  duration  of  the  t 
was  increased  by  about  one  day,  and  its  intensity  dinn   '• 
Even  with  0-5  per  cent,  there  was  still  a  vigorous  f. 
tation,  and  only  when  the  proportion  of  butyric 
1  per  cent,  did  it  practically  cease,  though  even  tbeijom 
gas  was  evolved. 

The  influence  of  butyric  acid  on  the  yeast  in 
sugar  containing  peptone  and  nutrient  salts  WBJ 
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onounoed,  lew  than  0*2!l  per  cent  being  suilieient  to  stop 
1  fermentative  phenomena. 

The  reproduction  of  the  yeast  was  influenced  more  than 
ie  Fermentation,  <>»  adding  0*25  per  cent,  of  butyric 
•id  to  the  malt-wort,  the  increase  of  the  yeast  was  retarded, 
bilal  with  O'fl  per  oent.  and  more,  nil  reproduction 
is  stopped,  except  in  the  case  of  film-producing 

Mould  Fungi  and  Bacteria  are  both  slated  to  be  sensitive 
the  influence  of  small  amounts  of  butyric  acid  (Thol  and 
In  experiments  similar  to  those  described  above, 
•  anther  found  that  the  development  of  mould  fungi  was 
evented  by  the  addition  of  fractions  of  a  per  cent.,  but 
it  1  per  cent,  did  not  prevent  bacteria  developing  in  the 
ilt-wort.  Hence  it  has  a  smaller  bactericidal  action  than 
•tic  acid. 

In  the  sugar  solution,  however,  02  to  0-3  per  cent,  was 
Solent  to  exclude  bacteria. 
As  regards  tin-  practical  application   of  these  results,  the 

•  itcs  that,  speaking  generally,  the  presence  of 
tyric  acid  in  the  wort  is  more  injurious  to  the  yeasts  and 
aid  fungi  than  to  the  bacteria.  Although  it  requires 
t  1  per  cent,  to  completely  check  the  action  of  the 
ist,  yet  bacteria  cannot  be  excluded  by  the  addition  of  as 

I  per  cent  In  this  respect  it  differs  from  lactic 
1,  which,  when  added  in  the  proportion  of  1  per  cent., 

the  development  of  bacteria,  without  interfering  to 
marked  extent  with  the  fermentation. — C.  A.  M. 

ertase.     W.  Issacw.     Zeits.  ges.  IJrauwesen,   1900,  24, 
[52],  797— 799. 

9  a  author  prepares  \ery  active  solutions  of  invertase,  by 
I   extraction  with  water  of  yeast,  the  cells  of  which  have 
n  more  or  less  plasmolysed  by  "  auto-fermentation." 
lintnet  showed  (this  Journal,  1899,  1010)  that  the  auto- 

i  Mentation  of  yeast  is  considerably  assisted  by  the 
I  age  quantities  of  certain  salts,  and  the  first 
e  eriments  ,~\  the  author  were  conducted  on  this  basis. 
I:  it  was  subsequently  found  that  the  addition  of  cane 
ir  had  exactly  tin-  same  favourable  effect  as  the  salts, 
st  the  sugar  could  afterwards  be  removed  entirely  by 
ii  lentntioD.  The  activity  of  the  extracts  so  obtained 
■  urcd  by  the  velocity  of  the  inversion  of  a  10  per 
!  solution  of  cane  sugar  at  52°  O.  It  was  found  that 
to  case  was  the  inversion  of  the  sugar  complete,  but 
I  the  end-point  was  practically  constant  in  all  cases. 
I  employment  of  more  than  15  per  cent,  of  cane  su°*ar 
i  the  yeast  during  plasmolysis  had  no  further  effect  in  ' 
inenting  the  extraction  of  invertase,  but  the  extraction 
ubstanees  coagulahle  at  52°  C.  was  increased.  With 
Mirtious  of  sugar  up  to  10  per  cent.,  the  extracts  remain 
r  at  52°  t'.,  but  with  larger  proportions  a  coagulate  is 
led,  which,  however,  does  not  include  any  of  the 
rtase. 

he  duration  of  plasmolysis  and  of  fermentation  may  be 
i  24  to  48  hours  each,  the  longer  period  affords  rather 
e  active  extracts. 

hemolysis  for  24  hours  and  fermentation  for  24  hours 
led  stronger  extracts  than  were  obtained  by  Osborne's 
tod  (this  Journal,  1899,  777),  by  treating  the  yeast  with 
hoi   for  24  hours  and   then   extracting  with   water  at 

-ix  flays. 
he  extraction  of   fresh   yeast  with  water  for  48  hours 
led  an  extract  which  inverted  cane  sugar  down  to  the 
iut,  but  at  a  much  slower  rate  than  the  extract 
i  plasmolysed  yeast 

contact  of  the  yeast  with  water  for  24  hours  had 
on  the  extraction  of  invertase  by  plasmolysis. 
prepared  from  a  top-fermentation"-'  Wcissbier" 
■  active  than  those  from  bottorn-fermenta- 
irhich  result  may  he  due  to  more  favourable 
litions  in  the  manner  of  development  of  the  latter  type. 

—J.  F.  B. 
';  Simple   Method  for  Exhibiting   the  Action   of 

.     R.Albert.     Iier.'l900,  33,  [19],  3775— 3778. 

tpport  of  the  enzyme-,  as  opposed  to  the  living  proto- 
ni  ■  theory  of  zymasic  action,  the  author  brings  forward 
upie  method   for  robbing   yeast  of  its  vital    function. 


without  destroying  its  fermentative  power.  To  this  end, 
washed  and  pressed  yeast  (250  grms.)  is  squeezed  through 
a  hair  sieve  into  a  mixture  of  absolute  alcohol  (three  lib 
and  ether  (one  litre).  After  4—5  minutes  the  liquid  is 
decanted  and  sucked  off,  the  yeast  washed  with  ether 
(half  litre),  and  dried  in  thin  layers  on  filter-paper.  The 
yellowish-white  powder  thu^  obtained  contains  no  living 
cells,  as  proved  by  repeated  inoculation  and  long  culture 
in  beer-wort,  which  remained  sterile.  When  sown  in 
20  per  cent,  saccharose  solution,  however,  it  induced 
fermentation  in  one  hour  at  ordinary  temperatures.  At 
38°— 40°  C,  action  begins  in  80  minutes,  rapidly  increasing 
and  becoming  at  last  quite  violent.  In  quantitative  experi- 
ments (2  grms.  yeast  powder,  2—4  grms.  cane  sugar,  10  c.c. 
of  water),  the  following  quantities  of  CO;  were  evolved  in  24. 
48,  and  72  hours  respectively  :  Using  2  grms.  of  cane  sugar, 
0-51,  0-62,  and  0-72  grms.  With  4  grms.  of  cane  sugar, 
0-36,  0-56,  I'll  grms.  From  these  figures  it  appears  That 
the  yeast  powder  is  about  five  times  as  active  as  press-juice 
prepared  in  the  ordinary  way.  Even  with  yeast  so  treated, 
fermentation  takes  place  inside  the  cells,  and,  the  latter 
being  unbroken,  water  fails  to  extract  from  them  an  active 
juice.  Hut  by  simple  trituration  with  sand,  at  first  dry, 
afterwards  with  the  addition  of  water,  followed  by  filtration 
aided  by  a  water-pump,  an  active  liquid  may  be  obtained. 
This  juice  is  rather  weak  ;  but  the  active  principle  may  be 
concentrated  by  precipitation  with  alcohol,  and  re-solution 
in  five  times  its  weight  of  water. — H.  T.  P. 

[Brewing']  ;  Sacchctrometer   Headings.      H.   Pfahler. 

Allgem.  Zeits.  f.  Bierhrau.  28,  [29],  339—341. 

To  show  the  differences  between  the  readings  furnished  by 

the   saccharometers  of  Balling,  Marek,   and  Windisch,  the 

author  gives  the  following  comparative  table  : — 


Sacch.i  re- 

Specific 

These  Specific  Gravities 

Reading 

Gravity 

correspond  to 

— 

at  17-5°  C 
toBa 

according 
lling. 

Saceharo- 
lneter. 

Reading. 
Marek. 

Specific 
Gravity  at 
at  15°  C. 

Saccharo- 

meter. 

Reading. 

Windisch. 

6-0 

1-0240 

0-0905 

1*02+12 

6*17 

7'0 

1-0281 

7-1(1112 

1*02835 

7*18 

8-0 

1-0323 

8-1144 

1*03263 

9*0 

V0363 

9*1116 

1*03673 

9*17 

lO'll 

1-0404 

10*1014 

1 '04083 

Il'O 

ram; 

11*1078 

1*04503 

11*16 

120 

1-0188 

12-1008 

1*04923 

13-a 

1*0530 

13-0983 

1*05343 

140 

1-0572 

14-0826 

1*05764 

15'0 

1-001* 

15-0001 

1*06184 

15-11 

180 

1-0G57 

10-0535 

1*00614 

170 

1*0700 

17-0399 

1*07044 

18-0 

1-0741 

18-0121 

1*07*54 

19-0 

1-0788 

19*0371 

1*07921 

19-06 
20-08 

20-0 

1-0832 

20*0252 

1*08865 

In  the  case  of  a  brew  where  1,550  kilos,  of  malt  furnish 
100  hectolitres  of  wort  of  10°  Balling,  the  percentage  of 
extract  would  work  out,  according  to  the  Balling  reading 
at  67*  12  per  cent.,  whereas  with  the  Marek  reading  it  would 
be  67  •  86  per  cent.,  and  with  the  Windisch  reading  68  •  11  per 
cent,  (making  allowance  for  the  difference  in  temperature) 

— C.  S.  " 
Worts;   The  Albumose  Contents  of .     A.  Zeidler  and 

M.  Nauck.  Woch.  fur  Brau.  1901,  18,  [8],  101—107. 
The  questions  to  which  the  authors  have  turned  their 
attention  are,  what  conditions  favour  the  highest  propor- 
tions of  albumoses  in  wort,  and  do  the  worts  richest  in 
albumoses  yield  beers  with  superior  permanency  of  head  i 
The  experiments,  the  results  of  which  are  tabulated  iu  the 
paper,  relate  to  the  conditions  of  germination  on  the  one 
hand,  and  to  the  treatment  in  the  brewing  house  on  the 
other.  The  results  obtained  led  to  the  following  conclu- 
sions : — 

In  order  to  obtain  a  wort  rich  in  albumoses,  the  conditions 
•should  be  arranged  so  as  to  produce  a  green  malt  with 
acrospire  and  rootlet  as  leng  as  possible  consistent  with 
proper  modification  ;  to  keep  the  depth  of  the  wort  in  the 
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hop-copper  as  low  as  possible;  to  curtail  the  time  of 
boiling:  to  increase  the  temperature  of  the  sparging  water 
as  fur  as  other  circumstances  will  permit  ;  and  to  avoid 
-low  mashing  processes,  especially  at  low  temperatures. 

\s  regards  the  effect  of  the  proportion  of  albumoses  upou 
the  permanency  of  the  head,  the  author-  could  detect  uo 
differences  in  the  head-retaining  qualities  of  anj  ol  the 
bottled  beers  prepared  in  the  course  of  these  experiments, 
whether  rich  or  poor  in  albumoses.  i  m  the  other  hand  it 
is  proved  that,  if  the  albumoses  be  removed  from  beer  by 
precipitation,  all  foaming  properties  arc  entirely  destroyed. 
All  the  beers  which  contained  higher  proportions  of  albu- 
-  had  a  decidedly  milder  and  smoother  flavour  than 
those  poor  in  albuinose,  and  the  superiority  was  more 
marked  the  greater  the  proportion  of  alhumOSC  ;  differences 
of  less  than  5  per  cent,  were  difficult  to  recognise. — J.  F.  B. 

Fruit  Junes,  Fermented;  Presence  of  Methyl  Alcohol  in 

.  .I.Wolff.   Oomptes  Bend.  131,  [2?],  1323—1324. 

The  authors  have  fermented  the  juice  of  black  currant-, 
plum-  -,  cherries, apples,  green  and  purple  grapes. 

Tho  unfermented  juice  contained  uo  methyl  alcohol,  save 
that  of  black  currants  ;  in  this  case  fermentation  greatly 
increased  the  amount  100  volumes  of  the  90  per  cent. 
aleohol  prepared  from  these  juices  coutained  of  methyl 
alcohol,  in  the  ease  of  — 

Black  currant- Urovo  •: 

Plums About  l 

ilu-sel  plums »       l 

Mirabellcs «        1 

Cherries o-5tol 

Apples 0-2  to  0-3 

without  -talks Traces  to  0*08 

Graiies    with  stalks 015  to0-4 

'  -kins 0  15  to  0-6 

White  sugar  (wine-yeast) o-0 

The  influence  of  the  grape-stalks  is  to  be  noted,  as  also 
the  amount  of  methyl  alcohol  proceeding  from  the  skins. 
Thus  good  cognacs  contain  practically  do  methyl  alcohol, 
while  it  i-  always  found  in  "  Eaux-de-vie  de  marc." 

Rums,  whiskeys,  and  the  commercial  alcohols  contain 
no  methyl  alcohol. — J.  T.  D. 

Beer ;  Discussion  on  Presence  of  Arsenic  in  .] 

Nottingham  Section,  page  208. 

Beer;  Detection  of  Arsenic  in  .     A.  II.  Allen. 

See  wider  XXIII.,  page  281. 

'  Beer;  Detection  and  Determination  of  Arsenic  in  . 

K   W.  T.  Joces. 

See  under  Will.,  page  281. 

Manufactured  Products  [  Beer,  Sfc.~\  ;  Discussion  on  the 
Occurrence  and  Detection  of  Arsenic  in . 

Seepage  188. 

Beers,  Brewing  Ma  teriafs,  and  Food ;  Detection  of  A  rsenic 
in .     W.  Thomson  and  J.  P.  Shcnton. 

Seepage  2(14. 

Wine ;  Detection  of  Orseille,  Cochineal,  Phytolacca,  and 
the  Colouring  Matter  of  Beet  in  .     .1.  liellier. 

.See  under  Will.,  page  284. 

Wine  ;  Detection  of  Orseille  in .     R.  Truchon. 

See  under  XXIII.,  page  28  I. 

Win*  ;  Source  of  Error  in  the  Detection  of  Saticglic  Acid 
in .     H.  Pellet. 

See  under  Will., page  284. 

Malic  Aril ;   Determination  of .     A.  Hilger. 

See  under  XXIII,,  page  288. 

Barleys  for  Brewing  un<l  Distilling;    Valuation  of . 

W.  Frew. 

See  page  221. 


PATENTS. 

Alcohol  and   Pressed    Yeast ;  Production   of  ,  In/  a 

Aid  of  Sugar- Forming  Organisms.     K.  A.  Barb 
fog.  Pat  1288,  Jan.  19,  i'.»oo. 

Tins  patent  refers  to  improved  processes  for  the  convert-ic 
of  starch  into  sugar  by  the  action  of  acids,  with  subsennci 
treatment     by    pure    cultures     of    saccharifying 
(nuicedinea)  and   for   the   production    of  alcohol    1 
yeast.     The  -tarch  material  is  first  partially  saccharified  ! 
heating  with  a  dilute  acid,  the  syrup  obtained  being 
neutralised  -o  that  it  passes  through  the  filter  pressi 
The  tillered  liquid,  which  is  almost  colourless,  is  t! 
with  a  6ugar-forming  ferment  such  as  Amylomyci      I; 
minor  or  Koji,  together  with  a  pure  yeast.      The  sacchari 
cation    and   fermentation   thus   take  place   simultaneous,1 
the  wort  being  protected  against  bacterial   attacks  by  tl 
energy  of  the  double   reaction,  so   that  open  vats  buy 
employed. — T.  H.  P. 

Spirits;  Method  of  Distilling  and    Treating   .    J. 

Carroll,  New  York.     Eng.  Tat.  19,128,  Oct.  25,  1900. 

Tins  method  consists  in  distilling  the  spirit  and  pa-* 
vapours,  preferably  mixed  with  air,  through  a  coil,  i 
they  are  subjected  to  superheating.  I'.v  this  mean-  a 
is  produced  in  the  vapours  of  such  a  nature  that  tl 
densed  liquors  have  all  the  characteristics  of  tht 
spirit— T.  H.  P. 

Liquid  Fermentation  Apparatus.    L.  Bechaux,  Porrentn 
Switzerland.     Eng.  Pat.  19,340,  Oct.  29,  190 

This  invention  consists  of  a  fermentation  vat  or  ran 
a  conical  bottom  or  a  suitably  inclined  flat  bottom,  Conner 
with  a  lower  extraction  chamber  provided  with   two  coc 
one  above  the  other,  so   arranged  that   the  deposit 
during  fermentation  will  fall  into  the  extraction 
from  which  it  can  be   removed,  when  it  reaches  a  oert 
height  shown  by  a  gauge  tube,  by  means  of  the  cot 

— T.  H.  I' 


XV1II.-F00DS;  SANITATION ;  WATER 
PUKIFICATION,  &  DISINFECTANTS. 

(4.)— FOODS. 

Proteids ;    Composition    of  the  .     A.   Kossel  and  . 

Kutscher.     Zeits.   physiol.   Chem.  31,  1G4— 214;  Cb  . 
Oentr.  1901,1,  [2],  123—127. 

The  authors  give  the  results  of  an  investigation  II 
constitution  of  the  proteids.     They  classify  in  the  follov  ; 
manner  the  different  ways  in   which  the  nitrogen 
bined  : — 

1.  The  urea-forming  group  (combined  with  i 
valeric  acid  in  arginine). 

2.  The   group   of   diamido   acids     (diamidovaleric     I 
diamidocaproic  acid). 

3.  The  group  of  mono-amido  acids  (leucin  an1 
logues,  aspartic  acid  and  homologues,  tyrosin,  pheD; 
propionic  acid,  amidothiolactic  acid  and  its  disulptr 

4.  The  ammonia-forming  group  (still  unknown). 
Tables  are  given  showing  the  quantitative  resnll 

on  decomposition  of  the  proteids  with  sulphuric  acid. 

The  proteids  of  wheat  and  maize  flour,  solulil 
yield  no  lysin  on  decomposition,  but  the  glutei. 
wheat  flour  does.     The  authors  confirm  the  earlier    t 
ments  of  Ritthausen  as  to  the  composition  of  whes 
and   agree    with     that   writer   as   to   the   incorrectm 
Morishima's  assertion  that  only  one  substance,  (tfrol 
present  in  wheat  gluten  (see  this  Journal,  1899,  701). 

— A  • 

Water-Nut   {Trapa  Nalans)  ;  Composition  of- 
Zegaand  D.  Knex-Milojkovic.     Chem.  Zeit.  190 
[5],  45. 
The  fruit  of  the  water-nut  is  extensively  used  a- 
the  poorer  classes  in  Servia,  and  also  as  swine  I 
plant  commonly  grows  wherever  there  is  standing    • 
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in  the  beginning  of  April  to  the  beginning  of  November. 

nut  has  ahara  shell  of  triangular  appearance,  provided 

!>  (bur  sharp  thorns.    The  kernel,  which   is  while,  is 

with  11  thin   brown  skin,  and  was  Found  by  the 

to  li.iv.    the  following  composition,  including  the 

Water,  S7'  19  and  39'  71 ;  nitrogenous   substances, 

is  {ii;  fat, 071  and 0-80;  carbohydrates,  18-99 

i0  )-,    6bre,   l*3C   and   1-27 ;  ash,    1-41    and 

'  I ;  and  PjOj and  undeti  rmined,0'  &6  per  cent.  The  starch 

miles  the  mnsl   part,  elliptical  and  round,  the 

tsuring  36 — S8  ."  in  diameter,  but  there  were  also 

iv  irregular  granules,  some  of  which  resembled  the  nut 

■in.     The  starch  gelatinised  at  about  76   C.     The 

ti  d  either  in  the  green  or  ripe  condition,  and  in  the 

)e  either  raw  or  cooked.     The  taste  of  the  raw  nut 

i.l  lo  resemble  that  of  chestnuts.—  ('.  A.  M. 

Food  i  Foddt  r)  ;  Nutritive  Value  of . 

RoMnfeld.     Zeits.    Ver.  deutsch.   Zucker-Ind.   1900, 
i39],  1055—1079. 

ppears,  from  one  series  of  experiments,  that  asparagiu 
•  not  favourably  influence  the  metabolism  of  the 
•gen    compounds;  nor  does  ii    exert    any   specifically 

ble  action.  Indeed  there  is  some  evidence  to 
.•that  in  coarse  of  time  the  organism  would  become 
tuated  to  the  new  food.  In  another  series,  however, 
assimilation  of  nitrogen  was  observed,  continuing 
inding  of  other  investigators,  that  albumin  constitutes 
tter  nutrient  for  carnivore;  than  amides  in  general,  and 
ragin  in  particular. 

i a  further  series  of  experiments,  where  the  feed  was 

ed  with    hay,   the    results   are   very  different,  and  show 

lough,   in  spite   of    certain    irregularities,  a   very 

-imilation  of  nitrogen   from   asparagin,  exceeding 

of  albumin.     The  author  assumes  that 

ondition  for  the  utilisation  of  asparagin  in  the  animal 

it    to    he  found    in    the    simultaneous  supply    of 

■Is;  and   suggests   two    possible  explanations  for 

line  : — 

It  is  possible  that    in   the   voluminous  food   mass,  fer- 
ation   phenomena    are   induced,    analogous    to   those 

in  the  digestive  traet  of  the  lierbivone. 
Or  the  erode  fibre  contains  resorbable  substances,  able 
eetuatc  the  synthesis  of  albumins  from  amides. 

— H.  T.  P. 

■ .  from  the  Comoro  Islands  ;    Composition  of  . 

i  Bertrand.    Comptes  Rend.  132,  [3],  162 — 164. 

berries  of  Coffea   HUmblotiana,  which   grows  sponta- 

slj  in  the  island,  differ  from  ordinary  coffee-berries,  in 

tain  no  caffeine.     The  extraction  of  a  kilo,  of 

offee  gave   uo  trace   of  caffeine,  while  8  to  19  grms. 

■  en  obtained  from  an  equal  quantity  of  Coffea 

'/en.     The  following  comparative  analyses  are  given  : 


irM 

textract n>e,s  .-,-;,; 

8*42  12-10 

O'SU  0"29 

uucillL' 4"2il  4V 

I'M  1-95 

80  3-66 

ii-oo  1-St 

ii  author  points  out  the  possible    utility  of  chemical 
in  establishing  specific  difference  or  identity. 

—J.  T.  D. 
'-'»    in    Cocoa   and    Chocolate;    Detection    and   Ap- 

Determination    of  ,     by    Polarisation. 

>\  eluians. 

See  under  XXIII.,  page  288. 

ili  ;  Determination  of  Lactose  in .     A.  Scheibe. 

See  under  XXIII.,  page  287. 

Delation  of  Formaldehyde  and  Milk  Sugar  in 

E.  lliegler. 
See  under  XXIII.,  page  285. 


(B.)— SANITATION!   WATER  PI  BIPICATION. 

Water;  Purification    of .particularly  as  regards  the 

Separation  of  Lime  and  Magnesia.  K.  Sehierholz. 
ihst.rr.  Cbem.  Zeit.  3  .">37— 544.  Chem.  Cenlr.  1901,1 
[2],  139. 

In  effecting  the  softening  of  water  by  the  addition  of  lime 
and  sodium  carbonate,  the  author  points  out  that  in  order 
to  attain  the  greatest  possible  separation  of  the  lime  and 
magnesia,  it  is  necessary  that  there  he  present  an  excess  of 
50— mi  mgnns.  of  caustic  lime  and  1 1 id— 200  mgrms.  of 
sodium  carbonate  per  Hire. 

The  fact  that  magnesia  is  separated  almost  completely 
from  its  compounds  and  from  very  dilute  solutions,  at  the 
ordinary  temperature,  by  the  addition  of  quicklime,  may  be 
applied  in  various  directions  : — 

1.  Determination  of  Magnesia  in  Waters,  Ashes, 
Minerals,  Xc,  with  Simultaneous  Separation  of  the 
Alkalis. — For  this  purpose,  after  separation  of  the  lime 
by  ammonium  oxalate,  the  liquid  is  heated  with  excess  of 
pure  lime  until  all  the  ammonia  is  evolved,  then  filtered 
and  the  filter  washed  with  lime  waler.  The  precipitate 
contains  the  whole  of  the  magnesia,  together  with  some 
calcium  hydroxide,  whilst  the  filtrate  contains  the  alkalis 
together  with  some  dissolved  lime. 

•_'.  Determination  in  Waters  of  the  Alkaline  Earths  not 
Combined  loith  Carbonic  Acid. — This  determination  is  of 
importance,  as  it  affords  a  measure  of  the  sodium  carbonate 
necessary  for  the  softening  of  the  water.  If  the  carbonic  acid 
and  magnesia  present  in  the  water  be  removed  by  lime,  then 
the  other  acids,  formerly  combined  with  lime  and  magnesia, 
will  be  present  as  calcium  salts.  The  amount  of  these 
acids  can  be  calculated  from  the  difference  between  the 
total,  and  free  lime  present  in  the  water. 

:).  Purification  of  Water. — The  water  is  freed  from 
magnesia  and  carbonic  acid  by  addition  of  lime,  then  the 
dissolved  lime,  separated  by  suitable  treatment  with  oxalic 
acid  or  carbon  dioxide,  and  finally,  if  necessary,  the  water 
exactly  neutralised  with  sodium  carbonate  or  caustic  soda. 
In  this  way.  waters  of  100°— 130'  total  hardness  may  be 
converted  into  water  of  0-7° — 1°  (German)  hardness,  and 
with  neutral  reaction.  The  method  appears  to  offer  great 
advantages  for  the  purification  of  boiler  feed  water  and 
water  for  numerous  technical  purposes. — A.  S. 

Water  Purification  by  Means  of  Ozonised  Air,  Abraham 

and   Marmier's   System '-.    E.  Krull.     Zeits.  angew-. 

Chem.  1901,14,  [3],  57— 59. 

Until  recently  ozone  has  not  been  used  on  a  large  scale 
for  the  sterilization  of  drinking  water,  the  chief  difficulty  in 
the  way  being  the  production  of  ozonised  air  in  large 
quantities.  A  process  (Abraham  and  Marmier's)  is 
described  by  the  author,  which  overcomes  this  difficulty. 
Air  is  ozonised  by  means  of  a  silent  electric  discharge  in  "a 
specially  constructed  cell  or  chamber,  the  construction  of 
which  is  shown  in  the  accompanying  drawing. 

h'iff.  1. 


The  chamber  is  air-tight  and  about  2.3  metres  high.  The 
electrodes  e,  composed  of  cast-iron  hoilow  plates,  are  hun» 
side  by  side  in  this  chamber,  and  are  isolated  from  each 
other  by  the  thick  sheets  of  plate-glass  i.     It  will  be  seen 
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that  the.  -         •     placed  that  there  is  plenty  oi  air- 

-.  .ge  between  them.     It  being  essential  that  the  chamber 

shall  not   become  heated  during  the   discharge,  water  is 
a  through  the  hollow  electrodes.     To  prevent  a  short- 

iireuit  Wing  made,  two  insulated  cisterns  are  provided,  one 

feeding  the  -  electrodes  and  the  other  the  -  electrodes. 

I'o  insure  further  insolation,  the  cooling  water  is  caused  to 

enter  the  electrodes  in  drops  and  to  leave  in  drops.    A 
sage  o  pierces  all  the  electrodes  except  the  last  one. 

The  air  enters  at   the  opening   /..  passes  through  or  around 

the  electrodes  in  the  direction  of  the  arrows,  and  the  ozonised 

air  leaves  bv  the  orifice  1 ' 

A  plant  for  sterilizing  water  bv  means  of  ozone  is  shown 

in  the  following  drawing  : — 


w 


Air  is  forced  into  the  drying  chamber  S  by  the  fan  V, 
and  then  passes  into  the  ozoniser  O.  The  ozonised  air  is 
conducted  bv  the  pipe  a  into  the  bottom  of  the  purifier  R, 
where  it  bubbles  through  the  water  which  is  to  be  sterilized. 
The  water  enters  at  the  top  of  the  purifier,  being  raised  by 
the  pump  C  from  the  source  A,  and  leaves  by  the  pipe  n. 
M  supplies  the  alternating  current,  the  transformer  T  brings 
the  pressure  up  to  40,00(1  volts,  and  the  other  knobs  at  F, 
the  author  states,  are  "  to  prevent  the  pressure  from 
becoming  excessive  with  consequent  piercing  of  the  glass 
plates  in  the  ozonizer."  which  he  alleges  he  has  found 
to  occur  in  practice. 

The  alleged  advantages  of  the  process  are  many.  Ozone, 
being  only  slightly  soluble  in  water,  does  not  affect  the  taste 
of  the  same,  but  all  living  matter  in  the  water  is  killed,  and 
dissolved  organic  compounds,  which  are  not  removed  by 
filtration,  are  destroyed.  The  process  compares  favourably 
with  others  as  regards  effectiveness  and  simplicity.  Towns 
which  obtain  their  water  from  a  distance,  can  augment 
the  supply  by  taking  water  from  a  river  near  at  hand, 
pacing  it"  through  a  sand  filter,  and  then  treating  it  with 
ozonised  air. — W.  P.  S. 

Lime  ;   Solubility  of ,  in  Water  at  Different 

Temperatures.    A.  Guthrie. 

See  page  223. 

PATENTS. 

Water;    Apparatus   for    Filtering   and   Purifying . 

<,.  Green,  Yorkshire.     Eng.  Fat.  5607,  March  26,  1900. 

The  apparatus  consists  of  a  horizontal  cylindrical  shell  or 
ing,  the  end  plates  of  which  are  cut  away  at  the  top,  to 
afford  communication  between  the  interior  of  the  shell  and 
two  sludge  chambers  r.r  traps  formed  between  the  said  end 
plates  and  the  outer  end  covers.  Both  end-plates  are 
formed,  at  a  suitable  height  from  the  bottom,  with  a  series 
of  slots,  which  are  inclined  towards  each  other  from  the 
vertical,  and  are  adapted  to  receive  a  series  of  flat  grid 
bars,  between  the  adjacent  edges  of  which  the  filtered  water 
-es.     A  sheet  of  perfor;  i-  placed  over  the  bars, 

and   supports   the    filtering   media.      Suitable   supply   and 
discharge  valves  are  provided  for  the  water.     To  cleanse 


the  filter,  water  is  supplied  through  a  supplementary  val 
in  the  bottom  of  the  casing,  and,  in  passing  upwar 
through  the  filtering  material,  washes  the  sludge,  &c.  ov 
into  the  chambers  or  traps  at  the  ends,  from  which  it  ci 
be  drawn  off  through  valves  provided  for  that  pur] 

-E.  A. 

Sewage;  Precipitation  of .     E.  Springhorn,  Londn; 

Eng.  Pat.  3036,  Feb.  15,  1900. 

The  sewage  is  treated  in  a  settling  tank  with  from  2  to 
oz.  per  gall,  of  a  mixture  of  two  parts  each  of  charcoal  w 
quicklime  with  one  part  of  sulphur.  Either  the  e 
employed  is  previously  impregnated  with  a  satur.r. 
solution  of  sodium  chloride,  or  of  potassium  chloride,  or 
one  of  these  with  a  corresponding  sulphate,  and  is  tin 
dried ;  or  about  5  per  cent,  of  the  weight  of  the  charcoal 
added  to  the  original  mixture  described.  The  supcrnat;i 
liquid  above  the  precipitate  formed,  is  run  off  into  a  suital 
tank,  and  is  filtered  through  peat  charcoal.  If  the  pro 
is  intended  for  use  as  fuel,  from  2  to  5  per  cent,  by  weight 
added  to  the  precipitating  mixture  described,  of  pitc 
asphalt,  or  the  like.— E.  S. 

Refuse  or    Waste     Carbonaceous     Materials ;  Destrurit 

Treatment  of  .     E.  J.  Duff,  Liverpool.    Eng.  Pi 

10,267,  June  5,  1900. 

The    refuse   material,   either  alone  or  enriched  with  coi 
coke-breeze,  oil,  &c,  is  treated  in  a  gas  producer,  so  as 
furnish  a  more  or  less  combustible  mixture  of  gases,  whi 
are  then  scrubbed,  cleaned,  and  cooled  ;  and,  if  u? 
treated  with  weak  sulphuric  acid  to  remove  ammonia. 

(C.)— DISINFECTANTS. 

PATENT. 

Formaldehyde    Generators.       R.    P.    Kuhn,     Alexandt 
Virginia,  U.S.A.     Eng.  Pat.  19,599,  Nov.  1,  1900. 

The  several  forms  of  generator  claimed  consist,  essentia 
of  a  base  supporting  a  easing  and  burner  pan,  above  i 
latter  of  which  is  an  oxidising  chamber  containing 
platinised  diaphragm.  A  draught  cone  may  also  be  pla< 
above.  The  casing  is  perforated  with  air  inlets  below  i 
diaphragm,  and  means  are  provided  for  "  muffling  tl 
of  the  burner  pan  after  the  diaphragm  has  been  li- 
the degree  desired." — A.  C.  W. 

Errita. 

This  Journal,    1899,  1148,  col.  32,  3  lines   from  bolt. 
for  "   1889,  862,"  read  "  1898,  862." 

Also,  this  Journal,   1901,  146,  col.   1,  line   16  fi 
for  "1899,   862   and   1148,"  read  "  1898,  862,  and  If, 
1148." 

XIX.-PAPER,  PASTEBOARD,  Etc. 

PATENTS. 

Paper  for  Copying  Purposes  and  Ink  for  Use  tht 
E.  W.  Brown,  Forest  Gate,  Essex.  Eng.  Pat.  38i 
27,  1900. 

The   object   of  this   patent    is   to   prepare   a  hygt 
paper  whereon  either  pen  or  machine  written  script 
copied  without  the  necessity  for  first  damping  the  siirfac  - 
is  done  at  present ;  and  also  to  produce  a  typew  I 
for  use  therewith.     On  the  one  side  paper  i-  eoan 
layer  of  gelatin   mixed   with  some  hardening  material  I  0 
as   alum   (free  from   iron),  formalin,   &c.,  and  over 
applied   a    film    of   varnish,    wax,    or    similar   witerp 
material.     The  other  side  is  treated  with  a  bygroso 
such  as  calcium  or  magnesium  chloride,  with  or 
glycerin,  and  with    potassium  ferri-  or  ferrocyanid' 
gallic   acid,   sulphate  of  iron,  or  other   sabstanei 
will  be  chemically  affected  by  ordinary  writing  ink 
the  cyanides  of  potassium  are  employed,  a  little  chlorid 
lime  is  added.     The  prepared  sheets  are  given  a  o>. 
gum  or  other  adhesive  round  their  edges. 
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rh«M  paper)  field  copies  from   pen   written  script   by 
pressure  alone  j  for  type-script  an   ordinary   irou 
riting  mk,  emulsified  or  aol  with  olive  oil,  is  employed  to 
ipregnate  the  ribbons  of  the  maohine. — F.  H,  L. 

i  ,  uoi  Iiojm;  Mamufiicture  of .     H.  II.  Lake, 

m,     From  rhe  National   Packing  Company,  Now 

Bng.  Pat.  88,782,  Dec,  28,  1900. 

it  of  tl"-  patent  is  the  production  of  a  hard  tough 

which  shall   not    be   acted    upou  by  hoi   or  cold 

oil,     It  consists  in  slaking  lime,  preferably  in  hot 

iter,  and  adding  meanwhile,  a  waterproofing  ingredient, 

■  JJow.    The  resulting  material  is  dried,  pulverised, 

■  I  with  n  fusible  cementing  substance  (preferably 

iu  in  nn  equal  quantity)  also  in  a  fine  powder.     Finally 

is    incorporated  with   a   finely  divided  fibrous 

i.  rial,  such  as  waste  paper  or  asbestos. — C.  A.  M. 

Iluluid-Like  Products)  a    Method  of  Producing  . 

K.  ZOhl,  Berlin.     Kng.    Pat.   30,723,  Nov.  16,  1900. 

bod  for  producing  celluloid-like  products,  iu  which 

lior     ....     is   fully  or  partially  replaced  by 

following    substances  :— Methylnaphtbyiketone,    di- 

ihthylketone,  methj  Ihydroxj  naphthylketone,  dihydroxy- 

aphtbylketone."—  A.  C.  W. 


XX.-FINE  CHEMICALS,  ALKALOIDS. 
ESSENCES,  AND  EXTRACTS. 

Behaviour  of ,  on  Distillation  with  Methyl 

llcohol.     K.  Polenske.     Arl..   Kais.  Ges.-A.  17,  564— 
68.     Chem.  C'entr.  1901,1,  [1   ,15 

fouroal,  1898,  606)  was  the  first  to  point 

0  that  ou  distilling  borax  with  methyl  alcohol,  boric  acid 

\er    into    the   distillate.     The    author    found   that 

1  -59  per  cent,  of  the  total  boric  acid  distils  over  in   this 
anil  that  by  far  the  greater  portion  passes  over  during 

il  'arlier  part  of  the  distillation.  XaBO,  with  5  molecules 
vl  alcohol  of  crystallisation  (NaBl >3  +  5(  H,OH) 
obtained  from  the  residue  by  the  addition  of  ether. 
B  ix,  on  distilling  with  methyl  alcohol,  is  not  decomposed 
into  boric  acid  and  Na»0;  XaBO,  is  first  formed, 
this  is  split  op  further,  till  the  residue  has  the  com- 
P'  tion  jNa_.il. 41!,i  i3.  The  latter,  alone,  is  stable  in 
p  enceof  methyl  alcohol  vapour.  The  alkaline  distillation 
K  lue  (..">Na._.t  >.  Ili_0  )  is  not  a  uniform  substance,  but  is 
i|  irently  a  mixture  of  Xalil .)-,  aud  Xa.O.  The  stability 
esidue  towards  methyl  alcohol  vapour  is  due  to  the 
--  of  N.i  O,  for  if  the  XaBO.,  present  be  isolated  by 
ion  from  methyl  alcohol,  it  can  be  further 
uiposcd  by  distillation  with  methyl  alcohol. — A.  S. 

rocyanie  Acid,   Ojficia!  ;    Preparation  of  . 

Pruuier.     J.  Pharm.  Chim.  1901, 13,  [2],  61—64. 

L'  author  advocates  for  the  revised  French  Codex  the 
ion  of  Clarke's  process  for  that  of  Pessina  (action 
sulphuric  acid  upou  potassium  ferroeyanide).  The 
to  wing  method  of  preparation  is  recommended  : — 30  grms. 
acid  are  dissolved  iu  100  c.c.  of  water  in  a  500  c.c. 
•  I  b]  a  cork,  fitted  with  a  thistle  funnel  and  a 
delivery  tuhe  about  1  metre  in  length,  or  a  reflux 
r.  A  solution  of  10  grms.  of  potassium  cyanide  in 
of  water  is  introduced,  and  the  flask  cooled  in  a 
st  ,m  of  water.  The  flask  is  now  closed  with  an  ordinarv 
and  left  uutil  the  precipitate  of  potassium  hydrogen 
subsided,  when  the  supernatant  liquid  is 
ith  a  cyanide  of  good  quality  (80  to  90  per 
f  true  cyanide),  the  solution  thus  obtained  will  contain 
2  per  cent,  of  hydrocyanic  acid.  When  a  purer 
quired,  the  liquid  can  be  distilled  and  the 
late  collected  in  a  known  volume  of  cold  water. 

— C.  A.  M. 


urn  Peroxide  ;  Some  Properties  of .    G.  F.  Jaubert. 

Comptes  Kend.  132,  [1],  35—36. 
1!  peroxide  was  prepared  bv  passing  pure  dry  oxygen   j 
pure  sodium  contained  in  a  silver  boat  in  a  hard  giass 


tube,  arrangements  being  made  for  the  collection  of  the 
volatilised  portions  of  the  peroxide  formed,  Thus  pre- 
pared, sodium  peroxide  lias  a  \  i  How  colour;  On  heating,  it 
darkens  till  it  becomes  brown,  and,  on  cooling,  regains  it 
original  colour.  It  can  be  easily  melted  in  a  silver  crucible 
to  a  dark  brown  liquid;  the  crucible  is  strongly  attacked. 
Pure  sodium  peroxide  does  not  deliquesce  in  the  air;  it 
increases  iu  weight  very  rapidly  (10  grms.  gained  8  gnu-. 
in  four  days;  ultimately,  after  four  months,  nearly 
12  grms.),  becoming  converted  into  carbonate,  losing  all 
its  available  oxygen,  and  changing  from  yellow  to  white. 

— J.  T.  1). 

Sodium   Peroxide  Hydrates;  New   Mode  of  Preparation, 

and   Properties   of    .       (i.    F.    Jaubert.       Comptes 

Kend.  132,  [2],  86— 88. 

SODIUM  peroxide,  as  is  well  known,  is  decomposed  with 
evolution  of  oxygen  when  thrown  into  water;  but  if  it 
be  exposed,  under  a  bell-jar,  to  air  deprived  of  C02,  and 
kept  moist  by  a  neighbouring  dish  of  water  under  the  jar, 
it  absorbs  large  quantities  of  water  without  evolving  any 
oxygen.  Under  such  conditions,  the  quantity  of  water 
absorbed  by  the  peroxide  can  by  far  surpass  the  amount 
theoretically  necessary  for  the  decomposition  of  the  latter 
In  one  experiment.  10  grms.  of  the  peroxide  absorbed  22-25 
grms.  of  water ;  this  corresponds  roughly  to  Xa2Os.  10H„O 
but  the  mass  was  at  this  stage  becoming  pasty. 

The  hydrate,  Xa.:0;  8H.:0,  prepared  in  this  way,  is  a 
pure  white  snowy  mass,  easily  soluble  in  water.  If  the 
solution,  saturated  at  the  ordinary  temperature,  be  cooled 
to  0  C,  the  hydrate  separates  in  pearly  scales  similar  to 
boric  acid.  It  dissolves  in  acids  without  sensible  elevation 
of  temperature,  giving  remarkably  stable  solutions  of 
hydrogen  peroxide.  It  can  be  kept  for  many  months  at 
the  ordinary  temperature,  tut  at  30° — 40°  C.  it  begins  to 
give  off  oxygen,  and  deliquesces,  and  at  80° — 100°  C. 
decomposition  is  rapid  and  complete. 

The  author  recommends  the  preparation  in  the  laboratory 
of  this  hydrate  of  sodium  peroxide  as  a  source  of  pure 
30—35  volume  hydrogen  peroxide  solution  for  analytical 
work  —J.  T.  D. 

Sodium  Peroxide  ;   Properties  of .     De  Forcraud. 

Comptes  Kend.  132,  [3],  131—133. 
The  author  draws  attention  to  his  work  (this  Journal, 
1900,  167);  most  of  Jaubert's  results  (see  preceding 
abstracts)  were  there  anticipated.  Sodium  peroxide  free 
from  potassium  peroxide  is,  however,  white,  not  yellow-, 
when  cold,  and  it  does  deliquesce  in  the  air.  The  "use  of 
the  hydrated  peroxide  as  a  source  of  extemporised  hydrogen 
peroxide,  suggested  by  the  author,  has  been  found  con- 
venient by  many  chemists.  Jaubert's  method  of  preparing 
the  hydrate  leaves  in  it  any  solid  impurities  of  the  per- 
oxide. It  is  easy  to  prepare  the  pure  hydrate  from  the 
commercial  peroxide,  by  dissolving  the  latter  in  4  parts 
of  water,  avoiding  rise  of  temperature  above  40°  C,  then 
rapidly  cooling  to  0°  C,  when  pearly  plates  of  the  pure 
hydrate  separate J.  T.  D. 

Mercury  ;    New    Organo- Metallic    Compounds  of  . 

A.  and   L.  Lumiere  and   Chevrotier.      Comptes   Kend 
132,  [3],  145—146. 

Sodium  phenoldisulphonate,  treated  with  mercuric  oxide, 
yields  a  white  amorphous  powder,  containing  about  40  per 
cent,  of  mercury,  and  very  soluble  in  water  (22  parts  in 
100  at  lb"  C).  The  solution  has  no  metallic  taste,  but 
resembles  ordinary  sodium  salts  in  this  respect :  it  can  be 
heated  under  pressure  to  120D  C.  without  decomposition ; 
it  is  not  precipitated  by  caustic  soda,  hydrochloric  acid,  or 
ammonium  sulphide ;  it  does  not  coagulate  albumin  in  the 
cold,  and  has  no  irritant  action  on  the  skin  or  the  tissues. 
Yet  very  minute  quantities  destroy  bacilli,  and  prevent 
the  putrefaction  of  blood,  urine,  or  mutton-broth.— J.  T.  D. 

Cerium.     G.  P.  Drossbach.     Ber.  33    [19], 

3506— 350S. 

In'  view  of  the  oft-repeated  statement  that  cerium   consists 

of  at   least   two   elements,   the    following    experiment    is 

quoted.     250  grms.  of  commercial  cerium  carbonate  were" 
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d  in  hydrochloric  acid,  potassium  sulphide  soluticu 
Ided   to   precipitate   heavy  •metals,   anil    from    the 
clarified  solution  the  cerium  was  incompletely  precipitated 
ns   of  alkaline  bleaching  powder   solution,   using 
cent,  of  that  required  for  complete  precipitation. 
The  deep  yellow  precipitate  <  and  washed  :  with 

careful  wort  it  contained   bat  little  didymium,  and  some 
lanthanum   and   yttrium.     It    was    treated    with  hot    oxalic 
lotion  and  hydrochloric  acid,  whereby  it  was  quickly 
ted    into   oxalate     (with    evolution    of    COj),    from 
which    impurities,   such   as    iron,    lime,    Sec.,   wen-    easily 
I   o  it     The   oxalate   was   decomposed  by  e    large 
\     --    I   sodium  carbonate  solution,  and  the  washed  car- 
bonate was  dissolved  in  nitric  acid.     The  colourless  solution 
I     sorption  lauds  of  Di  when  examined  in 
thick  columns,  hut  not  in  the  usual  cells.     It  is  noteworthy 
that  a  highly  dispersive  train  of  prisms  is  not  so  useful  for 
this  purpose  as  a  simp]  ipe,  ns  groups  of  weak 

absorption  lines  shown  by  dilute  solutions  may  •  scape 
detection  by  the  former  though  not  with  the  latter.  The 
cerous  nitrate  solution  orated   with  addition  of 

ammonium  nitrate,  and  the  double  nitrate  was  crystallised 
out,  leaving  all  the  Di  in  the  mother-liquor.  The  double 
nitrate  was  now  submitted  to  fractional  crystallisation 
during  a  period  of  seven  mouths,  in  course  of  which  over 
200  crystallisations  were  made.  The  l.a  and  Vt  earths 
ompletely  removed  at  the  third  crystallisation.  All 
the  fractions  obtained,  however  far  apart  in  the  series, 
were  nudi-tiuguishable  from  cerium  preparations  made 
carefully  by  older  methods,  and  the  illuminating  powers  of 
mantles  made  from  them  were  the  same.  No  fraction  gave 
a  pure  white,  but  always  a  pale  yellow  oxide  on  ignition. 

The  double  sulphate  method  of  separating  yttrium  and 
cerium  earths — is  only  successful  if  the  latter  do  not  pre- 
ponderate too  much  :  otherwise  the  following  process  may  | 
be  used.  The  freshly  precipitated  oxalates  are  dissolved  in 
concentrated  K;C03  solution — which,  contrary  to  published 
statements,  dissolves  all  cerium  and  yttrium  earths  very 
readily.  «>n  pouring  the  solution  into  a  considerable 
quantity  of  hot  water,  the  carbonates  of  the  cerium  group 
are  thrown  down,  while  the  yttrium  group  remain  in 
solution.  After  settling,  the  clear  liquid  should  be  quickly 
decanted  off. — H.  B. 

Thorium  ;  Hydride  and  Xitride  of .     C.  Matignon 

and  M.  Delepine.     Comptes  Rend.  132,  [1],  36—38. 

Thouium  chloride  was  prepared  («)  by  passing  a  dried 
mixture  of  chlorine  and  carbon  monoxide  over  thoria 
heated  in  a  porcelain  tube,  (6)  by  the  action  of  carbon 
tetrachloride  on  thoria  at  a  red  heat.  The  second  method 
is  much  the  more  rapid,  but  the  product  contains  oxy- 
chloride,  and  the  resulting  metal  (prepared  by  acting  on 
the  chloride  with  sodium)  is  contaminated  with  thoria. 
The  authors  were,  however,  able  to  use  this  metal  (74  per 
cent,  of  thorium)  in  their  work. 

At  a  red  heat,  thorium  combines  readily  with  hydrogen. 
The  product  is  not  decomposed  by  water,  but  is  readily 
acted  on  by  hydrochloric  acid,  with  evolution  of  twice  the 
amount  of  hydrogen  thai  would  have  been  yielded  by  the 
metal  it  contains.  This,  and  analysis  by  other  methods, 
fix  its  formula  as  ThH4.  It  is  dissociated,  with  explosion, 
when  strongly  heated. 

Thorium  acts  on  nitrogen  only  at  a  much  higher  tempe- 
rature than  on  hydrogen.  The  nitride  is  not  dissociable  at 
a  red  heat,  is  decomposed  by  hydrochloric  acid  forming  a 
quantity  of  ammonium  salt,  which  leads  to  the  formula 
ThjN^  It  is  slowly  decomposed  by  cold  water,  more 
rapidly  by  hot,  according  to  the  equation — 

Tb^N,  +  611,0  =  3ThO.  +  4NHg. 

Both  of  these  substances  burn  when  heated  in  oxygen, 
but  without  brilliant  incandescence. — J.  T.  Ii. 

Guaiahinol.     I/Union  Pharm.  41,  329.     Pliarm.  J.  1901, 
66,  [1597],  132. 

>"kiti:ai  bromo-guaiacolate  of  quinine,  <     ll    \  1 1,  .2HBr. 

<    II,OII<  >CIIri>  has  been  introduced,  under  the    name  of 

aiakinol."      It    forms    fine    crystalline    yellow    scales, 


soluble  (1:1    -a)  in  water.     It  is  said  to  be 
cully  non-toxic,  and  when  applied  in  aqueous  or  aleoholi 
solution,  is  6tated  to  be  readily  absorbed  by  the  skin. AS 

Gvaiacol  Cacodylate.     A.  Astruc  and  H.  Murco. 
.1.  Pharm.  Chim.  12,  [6],  553. 

Guaiacol    cacodylate,    As(CII3)aO;.CcH1OCrIi  form* 
white  crystalline  salt,  showing  a  prismatic  formation  tnnl, 
the    microscope.      It    is   hygroscopic,  and   contains  aboi 
1    niol.  of   water   of    crystallisation.      liarbary  and    K 
have  stated  that  the  compound  is  soluble  in  alcohol 
glycerin,  but    the   authors   point    out   that    these   - 
solutions    give    reactions     identical    with    those    of    pa 
guaiacol.      They    found    that    the    compound   is  exl 
unstable,  being   split   up   into   its   components  l.\  tl 
with  water  or  ether  or  by  heating  at  about  70    l'  —A  - 

Cinnamo-Cacodi/lic  Acid.     A.  Astruc  and  II.  Marco. 
J.  Pharm.  Chim.  12,  [6],  655. 

Cinxamo-cacodylic  acid   forms  white  prismatic 
melting  at   75  —SI    C,  and   undergoing  no  loss  it 
when  heated   to   100   C.     It  i-  sparingly   soluble  in  ethi 
glycerin,  and   fatty  oils,  and   readily  soluble  in  alcohol. 
is  completely  decomposed  by  water,  which  also  pre 
cinnamic  acid  from  the  alcoholic  solution  of  the  compoua  i 

-A   - 

Cascarilla  Oil.    G.  Fendler.     Arehiv.  der  Pharm.  238 
671  ;   Pharm.  J.  1901,  66,  [1596],  79. 

Cascarilla  oil.  the  essential  oil  of  cascarilla  bark, 
by  the  author  to  have  the  following  composition:— 

Per  Can. 

Cascarillic  acid 2-iv> 

Palmitic  acid  

Stearic  acid 

Eugenol 

Cresol Trier 

A  terpene  (b.  pi.  155°— 157°  C.)  1000 

i-Limonene 

Cymene U'N 

A  sesquiterpene  (b.pt.  255°-257"  C.) W50 

A  sesquiterpene,  Ci:,H.,  (b.pt,  260'— 265°  0  ) SS'i") 

An  alcohol,  CiiH2jOH 1 

High-boiling  oxygenated  fraction 10'W 

A  resin I'll 

100-i>> 

The  free  acids  in  the  higher  boiling  fraction  of  the  oil  « 
converted  into  lead  salts,  and  the  lead  cascarillalc 
by  extraction  with  ether,  in  which  it  is  soluble.  The  i 
cascarillic  acid  forms  a  yellow  oily  liquid,  with  an  od' 
resembling  that  of  butyric  acid.  It  has  the  specific  gny 
0-9324  at  20°  C. ;  solidifying  point,  -15°  C. ;  aid 
point,  270"  C— A.  S. 

Lemon  Oil ;  Preparation  of .     J.  F.  Child  anil 

J.  White.  Chem.  and  Druggist,  1901,  58,  [1096] 
The  authors  state  that  the  ecuelle  process  for  the 
paration  of  lemon  oil  is  practically  non-existent  ii 
and  that  the  greater  portion  of  the  oil  is  obtained  > 
pressure.  Two  methods  are  in  use:  (1)  The  Kor:  t 
process,  in  which  the  lemons  are  cut  iu  half ;  and 
spwgna,  or  sponge,  process. 

The  Scorzelta  Process.— This  is  really  a  sponge  p 
but  only  about  one-half  of  the  oil  is   extracted  fi 
peel,  the  latter  being  afterwards  manufactured  in' 
lemon  peel.     The  lemons  are  halved,  the  pulp  r 
and  the  pieces  of  peel  steeped  in  water  for  2—4  hour-. 
which  they  are  ready  for  pressing. 

The  Spugna   or  Sponge   Process.— The  lemons  an  ■ 
longitudinally  into  three  pieces,  a  small  piece  of  p 
left  in  each  piece  of  rind.     The  pieces  of  peel  are  I 
water  and  finally  pressed,  the  expressed  oil  being  ■ 
by  a  sponge. — A.  S. 

Lemon  Oil ;  Properties  nf .     J.  V.  Child  and  J 

Chem.  and  Druggist,  1901,  58,  [1096],  160. 
The  authors  have  examined  samples  of  the  pure  oil, 
they  had  themselves  seen  expressed  from  the  Imnoi 
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nsiderably  in    physical   characters. 

Ii,    British   Pharmacopojia,   pure  lemon  oil 

ould  hat*  an  optical  rotation  of  not  less  than       59   ;  the 

.  cammed  were,  however,  i  -55  and  +  68°. 

genera),  the  oils  produced  at  the  beginning  of  the  season 

Ingh   rotation,  and  those  at  the  end,  a  low  rotation. 

the  oil  ii.'  stored  in  large  vessels,  it  loses  its  fine  lemon 

.ni.l  the  authors  recommend,  therefore,  that  it  be 

[irect  in  sheet-tin  containers  for  export. 

It  is  pointed  out   thai  although  commercial  cedrat  oil  is 

iuIIj  a  mixture  of  lemon  oil  with  a  small  proportion  of 

,if   Hi:  i  there  is  a  genuine  eedrai  oil,  with  an 

station   of  78 — 80°  in  a    mo  mm.  tube,  made  for 

in  perfumery. —  A.  S. 

lalyptus  Oil  containing  60  per  Cent,  of  Geranyl  Acetate. 

Smith.     Paper  read   before  the  Royal  Soc.  \.  S. 

7,1900.     Chem.  News,  1901,  83,  [2145],  5. 

i;   author  describes   the  oil  of   Eucalyptus   macarthuri, 

oh   is    somewhat     analogous    to    that    obtained    from 

ririnia  Jascicularis    (see    this   Journal.    1900,    StS).     It 

.  taius  t>0  per  cent,  of  geranyl  acetate  ami  10-  64  per  cent. 

lalculated  as  geraniol.     It   also  contains 

il,  the   fraction     which   distils   between   266°   and 

rystallisiug  into  a  solid  mass  in  the  receiver;  this 

■    is  not  present  in  the  oil  of  Darwinia.     The  fresh 

ind    branchlets    of    K.   macarthuri   (collected    in 

yield,  In  steam  distillation,  0-112  per  cent,  of  oil, 

ch  has  the  specific  gravity  0*9215  at  15°  C,  optical 

a  100  mm.   tube,  anil  forms  a  clear  solu- 

■i  two  volumes  of  70  per  cent,  alcohol.     The  crude 

I  contains    neither  eucalyptol    nor    phcllaiidrciic,   and    is 

ei  rely    different     in    appearance   and    constituents    from 

soil.    The  geranyl  acetate  present  in  the 

tponified  in  the  cold  by  alcoholic  potash 

mra.     Thx  geraniol  isolated  from  the  oil  formed  a 

ci  urless  oil,  sp.  jr.  0-885  at    -20°  C. ;  h.  pt.  224° — 225    C. 

The  author  suggests  that  the  fact  that  geranyl 

oan  be  completely  saponified  in  the  cold  might  be 

of  in  the  quantitative  determination  of  this  ester 

w  a  it  is  present,  together  with   other   esters,  in  essential 

v-  S. 

/  Hi»e  Flowers  ;  Essential  Oil  of  .      V.     A.  Hesse. 

1901,34,    I-'1-   291—296.     (See  also  this  Journal, 
399,  296,  396,  513,  1153  ;  1900,  770.) 

I   eply  to  Jeaocard  and  Satie  (this  Journal,  I90u,  770), 

tl  author  has  previously  stated  that  the  quantity  of  orange 

b  soma  used  in  the  preliminary  treatment  of  the  enfleurage 

small  to  influence  materially  the  properties  of  the 

oil   obtained.     The   added  gum-benzoin   remains 

nd  when  the  extract  of  the  pomade  is  rectified  in  steam. 

argent  results  of  Jeancard  and  Satie  are  ascribed  to 

parent  omission  to  purify  their  jasmine  oil  by  steam 

u,   and   to   the    presence    of   vaseline    in  the    oil. 

is  completely  removed  only  with  great  difficulty, 

iwbat  volatile  with  steam  (see  below). 

large  quantity  of  jasmine  pomade  was   prepared  from 

previously  perfumed  and  containing  only  a    small 

it  tion  of  gum-benzoin.     In  a  portion  of  this  pomade  the 

oil  was  estimated  ;   1,000  kilos,  of  jasmine  flowers 

led  1,684  grins,  of  volatile  oil.      It  had  previously  been 

It  was  now  confirmed,  that  1,000  kilos. 

,c  flowers  yield,  by  extraction,  178  grins,  of  volatile 

Thus,  during  the  24  hours'  enfleurage,  the  blossoms  pro- 

■  aine  times  as  much  oil  as  they  contained  when  plucked. 

he  oil  obtained  from  the  above  pomade  had  the  specific 

ity  1-015  at  15°  C,  and  optical  rotation  +3°  20' (100 

)  ;  the  esters  were  71-6  per  cent.,  calculated  as  benzyl 

ate.     1'hus  the  oil  obtained  from  pure  jasmine  pomade 

exactly  the  same  properties  as  the  oil  formerly  isolated 

commercial  pomade.      Consequently  the  pre- 

lary  treatment  of  the   fat  in   the  latter  ease  had  not 

altered  the  properties  of  the  oil. 
sample  of  jasmine  pomade  prepared  from  vaseline 
oul  any  addition  of  gum-benzoin  or  essential  oils  was 
icted  with  alcohol.  Iu  spite  of  repeated  freezing  the 
let  still  separated  vaseline  oil  in  drops.  On  distillation 
steam  an  oil  of  the  following  properties  was  obtained : — 


sl 'He  gravity  at    15°  C,    0-975;  optical    rotation,    +  2°; 

esters,  58  percent,  (as  benzyl  acetate).  The  oil  did  not  give 
a  clear  solution  in  90  per  cent,  alcohol,  whilst  oil  obtained 
from  ordinary  pomade  is  soluble  in  80  per  cent,  alcohol. 
The  alcoholic  solution  deposited  drops  of  vaseline  on  stand- 
ing :  thus  pure  jasmine  oil  cannot  be  obtained  in  this  manner, 

iccouot  of  the  solubility  of  vaseline  in   alcohol  and  its 

volatility  in  steam.  From  1,000  kilos,  of  blossoms,  1,053 
grms.  of  volatile  oil  were  obtained — a  smaller  yield  than  is 
obtained  by  using  ordinary  enfleurage  fat. 

The  volatile  oils  obtained  from  the  pure  jasmine  pomade 
and  from  the  vaseline  pomade  had  both  a  distinct  fluores- 
cence. By  means  of  the  method  described  by  Hesse  aud 
Zeitschel  (see  page  289),  it  was  shown  that  the  oil  contains 
0-242  per  cent,  of  methyl  anthranilate.  A  second  basic 
substance,  unsaponifiable,  was  also  isolated  ;  it  had  an  odour 
similar  to  pyridine.  Essential  oil  of  jasmine  from  a  good 
technical  pomade  was  found  to  contain  0-3  per  cent,  of 
methyl  anthranilate. — A.  C.  W. 

Sweet  Orange  Oil.  K.  Stephan.  J.  prakt.  Chem.  1900, 
62,  [23],  523  —  535.  (See  also  this  Journal,  1900,  771— 
772,  1111.) 

The  essential  oil  of  the  rind  of  the  sweet  orange  (oleum 
auranti  ilulcis)  contains  at  least  90  per  cent,  of  d-limonene 
(Wallach,  Annalen,  227,  289).  C.  R.  A.  Wright  found 
an  alcohol,  C„,H16<  >,  which  boiled  at  216° — 218°  C.  (Chem. 
News,  27,  860).  Semmler  found  citral  (Ber.  24,  202), 
Flatau  aud  Labbe,  on  the  other  hand,  citronellal  and  an 
aldehyde  of  lower  boiling  point  (this  Journal,  1898,  600). 
Recently  Parry  has  demonstrated  the  presence  of  linalool 
f( 'hem.  and  Druggist,  1900,  462,  722). 

In  order  thoroughly  to  investigate  the  constituents  of 
this  oil  a  large  quantity  must  be  examined  ;  42  kilos,  were 
fractionated  under  14  mm.  pressure,  the  second  fraction, 
64° — 100°  C,  which  still  contained  much  limonene,  was 
repeatedly  fractionated;  finally  530  grms.  were  obtained 
tolerably  free  from  the  terpene.  The  residue  from  the 
original  fractionation  is  3  per  cent,  of  the  oil.  The  530  grms': 
were  shaken  with  sodium  bisulphite  solution  ;  the  crystalline 
compound  was  washed  with  alcohol  and  ether  until  odourless 
and  then  decomposed  by  dilute  soda  solution.  The  sepa- 
rated aldehyde  was  normal  decyl  aldehyde  ;  by  oxidation 
with  silver  oxide  it  was  converted  into  normal  capric  acid. 
No  trace  of  citral  was  found.  It  is  probable  that  the  oil 
examined  by  Semmler  (see  above)  was  adulterated  with 
oil  of  lemons — an  adulteration  which  eguld  not,  at  that  time 
be  detected.  Also,  no  citronellal  was  detected  ;  Flatau  and 
Labbe  gave  no  analytical  proof  of  the  presence  of  this 
aldehyde. 

The  oil,  freed  from  aldehyde,  was  saponified  by  alcoholic 
potash.  After  driving  off  the  oil  and  alcohol,  the  residue 
was  evaporated  to  dryness  in  an  atmosphere  of  carbon 
dioxide.  The  potash  salts  were  extracted  by  absolute 
alcohol;  the  separated  acid,  after  washing  with  dilute 
hydrochloric  acid  to  remove  traces  of  a  fluorescent  nitrogen 
compound,  was  found  to  be  normal  caprylic  acid.  The 
saponified  oil  was  dried  and  treated  with  phthalic  anhydride. 
The  nou-esterified  portion  was  then  fractionated  ;  from  the 
fractions  boiling  between  91°  and  106°  C,  pure  d-liualool 
was  obtained  by  repeated  fractionation.  It  was  identified 
by  oxidation  to  citral  and  conversion  into  /-terpineol.  The 
portion  boiling  between  106'  and  120°  C.  solidified  in  a 
freezing  mixture  ;  the  crystals  were  f/-terpineol,  for  which 
[o]„  was  found  to  be  +  95D  9',  a  rotation  higher  than  anv 
hitherto  observed.  The  terpineol  formed  a  nitrosoehloride 
by  treatment  with  aniyl  nitrite  aud  hydrochloric  acid.  The 
terpinylnitrolpiperidide  melted  constantly  at  154° — 155°  C. 
whilst  the  corresponding  /-terpineol  compound  melts  at 
159°  C.  After  standing  several  days,  phenyl  isocvanate 
united  completely  with  the  d-terpiueol  to  form'the  urethane, 
which  had  the  correct  melting  point,  111' — 112°  C.  The 
alcohols,  which  do  not  combine  with  phthalic  anhydride, 
consist  of  almost  equal  parts  of  rf-linalool  and  rf-terplneol. 
Ths  phthalic  esters  were  saponified,  the  alcohols  distilled 
with  steam,  aud  fractionated  ;  the  principal  quantity  came 
over  between  98"  aud  101°  C,  aud  was  similar  in  odour  to 
citronellol ;  it  was,  however,  found  to  be  normal  nonvl 
alcohol. 
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The  oil  from  which  the  terpenes  had  been  removed  hart  a 
distinct  fluorescence;  this  was  probably  du«  to  the  presence 
,,f  ool — 0  -001  per  cent,  of  methyl  anthranilate. 

The  waxy  residue,  which  constitutes  :<  per  cent,  of  the 
original  oil,  may  be  purified  by  boiling  with  alcohol.  It 
then  molts  at  61        -  By  saponification,  a  saturated 

acid  was  obtained ;  the  analysis  of  the  barium  salt  agreed 
nearlv  with  the  composition  of  cerotic  acid,  C^H^O^ 
From' the  liquid  an  oil  was  extracted,  whirl,  gai c  ■  substance 
mc]t  C-i  this  was  apparently  an  analogue  of  the 

phytosterols.  A  yellow  crystalline  sulphur  compound  was 
also  isolated  from  the  residue. 

The  quantitative  composition  of  oil  of  sweet  oranges  is  :  — 
Terpenes,  96  per  cent. :  oxygen  compounds,  1  per  cent. : 
residue,  3  per  cent.  The  oxygen  compounds  approximately 
consist  of  n-decyl  alcohol.  5-7  per  eent.;  caprylic  acid 
il  .,  1  'i  II  1,8-5  percent.  ;  nonyl  alcohol,  7  per 
cent.;  d-terpine  I.  39  *  per  cent.:  d-linalool,  39-4  per 
cent '  It  is  noteworthy  that  among  the  important  odoriferous 
-rituents  aT9  three  open-chain  compounds  —  decyl 
aldehyde,  nonyl  alcohol,  and  caprylic  ester.— A.  C.  W. 

Bordeaux    Turpentine.      A.    Tschirch   and    G.    Brucuiug. 

ihiv.  238,  6t8.  Pharm.  J.  1901,  66,  [1596],  79. 
Bordeaux  turpentine  is  composed  of  6 — 7  per  cent,  of 
pimaric  acid,  CUB  ,0*;  8—10  per  cent,  of  pimaric  acid, 
,'•  H  .i  .  48—50  per  .cent,  of  o- and  $-  pimarolic  acids, 
r  cent,  of  volatile  oil ;  5 — 6  per  cent, 
of  bordo'resin  ;  and  traces  of  succinic  acid,  hitter  principle. 
and  colouring  matter.  The  three  acids  constitute  about  64 
per  cent,  of  the  total  oleo-resin,  and  are  soluble  in  caustic 
soda  solution.  The  pimarinie  acid  can  be  isolated  by 
means  of  the  soluble  double  salt  which  it  forms  with 
ammonium  carbonate.  The  ethereal  oil  consists  of  two 
main  fractions,  the  greater  portion  distilling  readily,  whilst 
the  lesser  fraction,  about  15  per  cent,  of  the  whole,  distils 
'less  easily  and  tends  to  resinify. — A.  S. 

Opium;    Chinese    Extract  of .     J.   Calvert,     l'harm. 

Record,  30,  322.  Pharm.  J.  1901,  66,  [1594],  27. 
The  author  describes  the  method  employed  by  Chinese 
experts  in  San  Francisco  for  the  manufacture  of  extract  of 
opium.  The  halls  of  Turkey  opium  are  softened  in  tepid 
yyater,  then  deprived  of  leaves,  heated  in  a  shallow  brass 
pan  over  a  charcoal  fire,  and  kneaded  into  a  soft  mass  with 
a  wooden  pestle.  The  mass  is  spread  over  the  surface  of 
the  pan,  the  heating  continued  until  the  greater  part  of  the 
moisture  has  evaporated,  then  the  pan  is  inverted  and  the 
drying  finished  by  the  direct  heat  of  a  small  fire.     The  bard 

■  i-  removed  from  the  surface  in  layers  as  it  forms,  and 
toasted  on  a  gridiron  at  a  low  temperature,  over  a  charcoal 
fire  until  crisp.  The  dry  material  is  infused  several  times 
with  warm  water ;  the  first  two  infusions  are  strained, 
mixed  with  egg  albumin,  and  boiled,  the  liquid  being  fre- 
quently skimmed,  and  fresh  infusion  added  as  the  volume 
diminishes.  When  the  liquid  is  sufficiently  concentrated, 
the  source  of  heat  is  removed,  and  the  extract  stirred  in  a 
current  of  air.  18  ib.  of  finest  opium  yield,  on  an  average, 
10  lb.  of  extract.  It  is  stated  that  the  direct  heat  by 
causing  the  decomposition  of  the  caoutchouc,  destroys  the 
stickiness  of  the  opium,  and  it  is  claimed  that  the  yield  of 
morphine  is  not  lessened  by  this  crude  treatment.— A.  S. 

Antipeptone ;     Reputed     Non  -  Existence    of    .        F. 

Kutscher.  Per.  1901,  33,  [18],  3457—3460. 
I  uk  substance  left  from  the  digestion  of  albumin  with 
trypsin,  after  removal  of  coagulable  proteids,  albumoses, 
and  cryctallisable  amido  compounds  was  precipitated  with 
alcohol,  and  termed  "antipeptone"  by  Kiihne  (Zeits.  Biol. 
22,  435,  kc.y  Kuhne's  results  were  confirmed  by 
Siegfried  and  by  Palke.  In  previous  communications 
(Zeii>.  physiol.  Chem.  25,  195;  26,  HO),  the  author 
stated  that  he  had  obtained  a  substance  apparently 
identical  with  Kuhne's  antipeptone,  but  that  he  found  that 
it  consisted  of  a  mixture  of  various  amido  compounds  and 
hexone  base-  (arginin,  &c.).  His  results  were  called  in 
question  by  Siegfried  (this  Journal,  1900,  1141).  From 
quantitative  experiments  he  has  now  come  to  the  conclusion 
that  Kuhne's  trypsin  antipeptone  is  identical  with  the  syrup 


obtained  by  the  action  of  hot  sulphuric  acid  on  albumin 
In  his  opinion  the  two  substances  isolated  by  Siegfried  ar 
intermediate,  and  not  final  products  of  trypsin  digestion. 

He   asserts    also  that   fibrin  contains    no  anti-group  ii 
Kuhne's  sense,  and  is  therefore  incapable  of  yielding 
antipeptone. — C.  A.  M. 

Antipeptone    nud    Amphopeptone    .        M.     Siegfried 

Ber.  1901,  33,  [19],  3564—3568. 

Tan    author   here    replies    to    Kutscher's    criticism 
previous  abstract).     He    points   out  that    Kutschei 
follow  Palke's  directions  (.Zeit.   Physiol.  Chem.   22. 
since  he  digested   the  fibrin   for  over  five  weeks,  i 
four  days,  and  yet   assumed   that  the  two  products  w,r 
identical. 

As  regards  his  method  of  purifying  antipeptoni 
of   boiling  alcohol  (Zeit.  Physiol   Chem.  27,  <138)  1 
that  this  was  abandoned  because  he  feared  that  the  antipej 
tone  might  possibly  be  partially  decomposed,  whilst  at  th 
same  time  he  had  found  a  satisfactory  method  of  obtainin 
a  pure  preparation. 

He  does  not,  he  asserts,  entirely  share  Kuhne's 
nor  does  he  claim  that  his  preparations  are  identical  wit 
those  of  Kiihue,  though  be  considers  that  they  arc  product 
of  trypsin  giving  a  biuret  reaction,  the  existence  of  whic 
was  recognized  by  Kiihue,  though  he  did  not  obtain  thai 
in  a  pure  condition. 

The  author's  conclusion  is   that  antipeptone  offe'- 
resistance  to  the  further    action   of  trypsin,  but  that  in 
very  active  digestion  it  too,  will  be  digested.     This,  ho* 
ever,  only  modifies  Kuhne's  view,  and  does  not  displace  it. 

Amphopeptone  : — In  experiments  made  for  the  author  I 
P.  Muhle,  fibrin  and  Witte's  peptone  were  digested  wit 
pepsin  in  the  presence  of  hydrochloric  and  sulphui 
aeids,  and  attempts  made  by  the  author's  method  to  obta 
Kuhne's  amphopeptone  as  a  definite  compound 
following  equation  is  suggested  as  indicating  the  relationsbi 
between  this  amphopeptone  and  the  a-and  &■  antipeptoni 
previously  described,  although  it  is  not  asserted  that  th 
represents  the  change  which  occurs  in  the  actual  di^ 
C^.H^'A  +  H20  =  C,„H17XA  +  CuH.jN.Q, 

— C.  A.  M. 

Tropine ;  Detection   of  ;  New   Reactions.     6, 

Chem.  Zeit.  Rep.  1901,  25,  [8],  172. 
See  under  XXIII.,  page  285. 

Carvone  in  Essential  Oils;  Determination  of—. 

J.  Walther. 

See  under  XXIII.,  page  289. 

Methyl  Anthranilate  in  Essential  Oils  ;  Deternunation 

.     A.  Hesse  and  O.  Zeitscbel.     Ber.  1901,  34, 

296. 

See  under  XXIII.,  page  289. 

Cinnamic  Acid  in  Presence  of  Benzoic  Acid ;  Detection 
.     A.  Jorissen.     Chem.  Zeit.  Rep.  1901,  25>  H. 

See  under  XXI II.,  page  285. 

Apiol ;    Detection  of  ,   Netv    Reaction.     A.   J 

(  hem.  Zeit.  Rep.  1901,  25,  [8],  14. 
See  under  XXIII.,  page  285. 

Salicylic  Acid,   Salicylates,  and  Phenol ;  Determiu 

.     F.  Telle. 

See  under  XXIII.,  page  288. 

Camphorated  Oil ;  Analysis  of .     J.  F.  Liverseeg 

See  under  XXIII.,  page  289. 

PATENTS. 
Brumo-Compounds,   [Tannin-Gelatin];    Manttfat 

New .     C.  D.  Abel,   London.     From  Aetiei 

schaft  fiir  Anilin-Fabrikation,  Berlin.     Eug.  ft 
March  17,  1900. 
In  the  process  claimed,  bromine  is  added  to  an  alcl 
solution  of  tannic   acid,  and   then  gelatin  solution 
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■hing,  drying,  powdering.  BgMn  washing  ana  drying,  the 

i  odourless  and  tasteless,  and  contains  about  20 

oent  "i  bromine.     It  is  said  u>  he  insoluble  in   the 

sto ib  and  thus  to  be   very  suitable   for 

dicinal   use.    Organic  bromo-compounds  so   made   are 
new  articles  of  manufacture.— A.  C.  \V. 

Compounds,    Organic    [Tannin-Gelatin];     Manu- 

acture  "/   Xttr  .     C.   I>.    Abel,    London.     From 

-  Ilschaft  Mr  Aniliii-Fabrikution,  Berlin.     Eng. 

March  IT,  1900. 

.-  claimed  consists  in  adding  an  alcoholic  solution 

In  in   aqueous  solution   of  tannic  acid,  and  then  a 

of  gelatip,    washing  and  drying   the    precipitate. 

is    then    powdered   and    washed    with  water  or 

oform    or   carbon   bisulphide;  it  is  stated 

and   to  contain   22 •  5  per  cent,  of  iodine,  on 

icoount  it  is  suitable  for  an  internal  remedy.     Sucb 

ompounds    are   claimed    as    new   articles    of 

turc  -  \.  C.  W. 


tylglycme  Carboxylic  Acid,  Derivatives  thereof  and 
diate  Products  relating  thereto.  11.  H.  Lake, 
mdon.  Krotu  Karbwerk  Muhlhcim,  vormals  A.  Leon- 
rdt  and  Co.,  Mflhlheim-on-Main,  Germany.  Eng.  Pat. 
63,  March  27,  l'JUO. 

lion  of  hydrocyanic  acid  and  formaldehyde  upon 

uiln-  ;,,id,  the  nitrile    C02H.C8H4.NH.CH3.CN  is 

»d.    The  nitrile,  on  hydrolysis  by  caustic  soda,  yields 

glycine  carboxylic  acid;    on   treatment   with   alkyl 

,    ster-.  are    formed,  which,  by  careful  saponification, 

■  •  the  acid  esters  of  phenylelycine  carboxylic  acid. 

■    are    obtained     by    the    vigorous    action    of 

uts  on  the  nitrile.     The  nitrile,  by  the  action 

|ihuric    acid,    yields    ;m    amide ;    by    the    action     of 

tulphide,   a  thio-amide.     The  amides,  or  their 

may  be  converted  into  phenylglycine  carboxylic  acid 

These  processes  are  claimed  and  also  the 

and  its  esters,  the   acid  amides  and  thio-amides  and 

iters,  as  new  articles  of  manufacture. — A.  ('.  W. 


i 

1 


th/cine-o-carboj-t/lic  Acid ;  Neutral  Esters  of 
-.  H.  E.  Newton,  London.  From  the  Earbenfabnken 
mals  F.   Bayer  and   Co.,  Elberfeld,  Germany.     Eng. 

.  April  9,  )900. 

is  claimed  for  the  production  of  neutral  esters 
?tylphenylglyciue-o-carboxylic  acid,  which  consists  iu 
Dg  the  acid  with  alcohols  and  dehydrating  agents 
ochloric  acid  gas)  at  a  temperature  below  50  ( '.,  and 
lg  into  cold  water  or  removing  excess  of  alcohol  by 
nion  in   'actio  at  the  lowest  possible  temperature. 

—A.  C.  W. 

ocarbons  ;      Process     to    render     Sulphurised    

(Voter,  s  Frankel  and  A.  Konig,  Vienna. 
;.  Pat,  19,406,  Oct.  30,  19ou. 

claim  is  tor   the    process    for   rendering   sulphurised 

carbons   (the   mineral   oil   containing   sulphur   from 

ichthyol  is  produced)  soluble  in   water,  "  by  mixing 

IDS  or  alkali  salts  of  fatty,  oleic,  or  resin  acids." 

—A.  C.  W. 


XXI.-PHOTOGRAPHY. 

>t<>-Chemical  Induction:'      K.  Abegg  and  C.  Immer- 

wahr.    Mouatsh.  f.  Chem.  1901,  22,  38. 

I  Lather  have  shown  that  when  a  halogen  coni- 

-  exposed  to  light  for  long  periods  of  time, 

te   of  chemical   equilibrium  will   he   finally   reached 

is  defined  for  every  degree  of  intensity  of  the  light 

manifestation  of  a  certain  potential  (gas-pressure, 

of    solution)    in   the    halogen   liberated. 

sf  equilibrium  is  not  attained  in  practical  photo- 

r,  because  the  exposure  is  too  short ;  secondlv, 

nalogcn   disappears   partly    by    diffusion,   and 

1  by  combination  with  the  emulsifying  material  of  the 


film.  The  sensitiveness  of  a  plate  is  measured  by  the 
photo-chemical  effect  produced  by  a  certain  exposure;  and 

as  the  limit  of  the  action  is  reached  when  the  halogen 
exhibits  its  equilibrium  potential,  it  follows  that  everything 
which  reduces  the  actual  halogen  potential  below  its 
equilibrium  value  increases  the  photo-chemical  effect,  or  the 
sensitiveness  of  the  film.  For  this  reason  a  substance  like 
gelatin,  which  is  readily  oxidisable,  should,  and  as  a  matter 
of  fact  does,  5  ield  a  more  sensitive  emulsion  than  such  a 
body  as  collodion,  which  is  indifferent  towards  halogens  ; 
because  the  free  halogen  that  would  interfere  with  the 
action  of  the  light  is  brought  to  a  lower  potential  by  com- 
biuitu  with  the  gelatin  in  part.  When,  as  in  practice,  silver 
bromide  is  emulsified  in  gelatin,  the  ideal  process  outlined 
above  is  complicated  by  two  opposing  forces  :  on  the  one 
hand,  diffusion  of  bromine  into  the  atmosphere  is  retarded 
by  the  colloid,  which  tends  to  reduce  sensitiveness  ;  on  the 
other  hand,  bromine  combines  with  the  colloid,  which  tends 
to  increase  sensitiveness.  Since,  however,  the  second  action 
is  far  more  important  than  the  first,  a  gelatin  plate  is  highly 
sensitive  :  but  that  the  former  process  is  somewhat  inhibi- 
tory the  following  experiment  shows. 

A  uniformly  coated  gelatiu  plate  was  cut  in  two  and  placed 
in  a  stereoscopic  camera,  one  half  with  the  film  towards  the 
lens,  tbe  other  half  with  its  glass  in  front.  Before  the 
film  exposed  (i.e.,  the  former)  plate  was  fixed  a  sheet  of 
glass  not  touching  the  film,  in  order  to  equalise  the  intensity 
of  the  light  which  reached  each  portion  of  the  sensitive 
stratum.  The  whole  was  given  a  short  exposure  to  a  brightly 
lighted  wall,  and  both  halves  were  then  simultaneously 
immersed  in  a  very  weak,  slow,  developer.  The  glass- 
exposed  plate  gave  a  distinctly  weaker  image,  wdiieh  appeared 
and  grew  almost  equally  throughout  the  entire  thickness  of 
the  film  ;  the  film-exposed  plate  developed  more  rapidly, 
but  the  image  was  confined  at  first  to  the  outer  surface  of 
the  film,  and  it  penetrated  but  slowly  towards  the  glass. 
The  concentration  of  the  deposit  upon  the  front  surface 
of  the  film-exposed  plate,  and  its  regular  distribution  through 
the  film  of  the  glass-exposed  plate  were  shown  clearly  by 
the  microscope  j  and  by  measurement  it  was  found  that 
the  former  contained  410,000  granules  of  silver  per  sq.  mm., 
as  against  325, bOO  in  the  latter.  These  results  correspond 
with  theory  :  iu  the  film-exposed  plate  tbe  light  is  strougest 
where  diffusion  is  most  easy ;  as  the  light  penetrates 
and  becomes  weaker,  so  the  film  becomes  less  sensitive 
by  the  obstacles  opposed  to  the  escape  of  the  halogen, 
therefore  the  action  is  essentially  confined  to  the  immediate 
surface.  In  the  glass-exposed  plate,  on  the  contrary,  the 
light  is  strongest  where  the  film  is  least  sensitive ;  aud  as 
the  light  becomes  weaker,  so  the  film  becomes  more 
sensitive,  therefore  the  action  is  roughly  equal  all  through 
the  emulsion.  It  may  be  objected  to  this  experiment  that 
the  developer  was  at  ouce  in  contact  with  the  bulk  of  the 
latent  image  in  the  film-exposed  plate,  whereas  it  had  to 
penetrate  the  gelatin  further  to  reach  that  in  the  glass- 
exposed  plate.  The  authors  endeavoured  to  remove  this 
source  of  error  by  using  a  developer  so  weak  and  slow  in 
action  that  the  time  of  development  should  be  very  long  in 
proportion  to  the  time  required  to  wet  the  film  throughout : 
a  more  rapid  developer  produced  greater  differences  between 
the  two  halves.  It  might  be  possible  to  avoid  this  objection 
by  stripping  the  film  from  the  glass-exposed  plate,  reversing 
it  on  to  another  glass  support,  and  developing  it  from  what 
was  originally  the  underneath  side.  An  experiment  iu  which 
a  film-exposed  plate  had  a  sheet  of  glass  in  mechanical 
contact  with  it,  showed  no  falling-off  in  sensitiveness  ;  to 
impede  the  escape  of  bromine,  therefore,  the  impervious 
surface  must  be  in  physical  contact  with  the  film. 

It  is  important  to  observe  that  this  diffusion  of  the  halogen 
is  a  process  requiring  time,  and  that  it  is  consequently 
greater  as  the  period  of  [photographically  correct]  expo- 
sure increases.  When  the  foregoing  experiment  was 
repeated  under  such  practical  conditions  (a  weaker  source 
of  light)  that  the  exposure  rose  to  30  seconds,  there  was 
scarcely  an  appreciable  difference  between  the  two  halves  of 
the  plate.  This  circumstance  explains  the  notable  difference 
in  photo  chemical  effect  between  a  continuous  and  an  inter- 
mittent exposure  of  equal  length,  which  has  been  remarked 
by  Abney  and   Englisch.     During  a  continuous  exposure, 
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the  bromi-  Uj  escaping  :it  a  regular  speed ;  dur- 

ii  intermittent  one,  in  each   interval  of  darkness  the 
)itHT  ae  has  an  opportunity  of  re-combining  with 

I  -Uver  oompoun  I,  and  thus  it  tends  partially  to 
-,  the  action  that  lias  already  taken  place  Since, 
however,  the  speed  of  reaction  between  the  halogen  and 
the  altered  compound  has  a  limiting  value,  any  increase  in 
the  length  of  the  periods  of  liarkuess  daring  a  discontinuous 
exposure,  will  decrease  the  photo-chemical  effect,  as  those 
authors  have  proyed  :  yet  it  will  only  decrease  that  effect  to 
a  fixed  minimum.  Conversely,  if  the  source  of  light  be 
\erv  powerful,  so  that  the  pressure  of  the  halogen  set  free 
is  high,  its  speed  of  diffusion  "ill  be  raised, ami  less  reversal 
will  occur  during  the  intervals.  In  oases  of  photographic 
over  exposure,  there  is  no  distinguishable  difference  between 
a  film-exposed  and  n  glass-exposed  plate. 

Further  experiments  on  these  phenomena,  which  the 
pr.  sent  authors  denominate  "  photo-chemical  induction," 
are  in  progress. —  F.  II.  L. 

Ammonium     Persulphate;     Photographic     Reduction     by 

Means  «f .     Luppo-Cramer.     Brit.  Jour.  Phot.  48, 

[1901],  89. 

The  presence  of  gelatin  alters  entirely  the  chemical  reaction 
which  takes  place  when  silver  nitrate  solution  is  added  to 
one  of  ammonium  persulphate  ;  a  "great  evolution  of  heat 
takes  place,  and  oxidation  of  gelatin  occurs,  without  any 
intermediate  formation  of  silver  peroxide.  Other  sub- 
stai"  -  starch,  gum  arabic,  and  albumen  have  the 

same  i  fleet.  In  the  absence  of  silver,  the  action  of 
ammonium  persulphate  on  gelatin  is  very  slow  indeed, 
ral  hours  being  required  for  solution.  Nyblin's 
hypothesis,  that  by  the  action  of  persulphate  on  silver,  a 
"  substance  is  formed  which  has  the  power  of  dissolving 
gelatin,"  receives  some  confirmation  from  these  experi- 
ments, the  substance  in  question  being  silver  persulphate. 
With  a  collodio-bromide  negative,  however,  reduction  takes 
place  in  exactly  the  same  way,  although  more  slowly,  so  that 
it  would  appear  that  the  principal  reaction  still  needs  some 
other  explanation  than  that  of  Xyblin. — J.  W.  H. 

Ihvelopers  [Photographic]  ;  Action  of  Sodium  Sulphite  in 

.     R.  E.  Liesegang.     Chem.  Zcit.  I'.ep.  1901,  25,  8. 

From  Phot.  Aim.  1901,  21,  10i. 

Thk  fact  that  a  solution  of  sodium  sulphite  has  a  solvent 
action  on  silver  bromide,  and,  to  a  greater  extent  on  silver 
chloride,  and  especially  so  in  warm  weather,  explains,  to 
some  extent,  the  formation  of  "  veils  "  on  plates  and  metallic 
stains  on  prints  and  dishes  on  abnormal  treatment.  After 
a  plate  had  been  immersed  in  a  normal  developer  for  10 
hours,  all  unexposed  silver  bromide  was  dissolved,  and, 
besides  chemical  development,  a  certain  amount  of  physical 
development  had  taken  place. — J.  W.  II. 

Gelatin  Dry  Plates,  "  Fogging  "  of .     .\ .  Zucker. 

Chem.  Zeit.  25,  [8],  15. 
Tin:  "  fogging  "  of  dry  plates  may  be  due  to  various  causes, 
but  usually  indicates  that  the  sensitising  of  the  silver 
bromide  bj  means  of  ammonium  hydroxide  has  been  carried 
too  far.  The  temperature  and  meteorological  conditions 
have  a  great  influence  on  the  sensitising  process.  A  highly 
sensitised  plate  has  to  have  its  emulsion  carried  to  the  very 
verge  of  "  fogging,"  so  that  a  moment's  longer  treatment 
would  fog  the  whole. 

A-  regards  "outer-fogging,"  which  begins  from  thi 

of  the    plates   and    gradually    spreads  to   the  interior,    the 

author  remarks  that  this  usually  occurs  in  old  plate-  packed 

in   c  This  decomposition   of  the  silver  bromide 

takes  place  without  the  action  of  light,  but,  apart  from  this, 

long-continued  action  of  red   light   may  also   produce 

g  "  in  very  sensitive  plates.     It   i-  noteworthy  that 

the  pan-  of   the  plates  most  affected  are  those  on  which  the 

''at  Hi.'    pa]  According    to   Eder,   "fogging" 

almost  invariably  occur-  on  the  original  edge-  of  the  plates, 

whilst  the  edges  of  the  plates  subsequently  cut   from  it  do 

not  -how  the  phenomenon.     Thi  author,  however,  confirms 

Hertzka'a    conclusion    that   the  reverse  is  the  ease.      In    his 

opinion  the  "  fogging  "  is  primarily  formed  in  the  emulsion 


itself  through  different  influences,  for  non-sensitive  emulsio 
hardly  show  the  phenomenon.    The  less  gelatin  an  . 
contains,  the  more  likely  it  is  to  "fog."    The  pr.  ■ 
the    pnper    accelerates    the    process.     Such    factor- 
purities  of  the  packing  paper,  quality  of  the  rrelatiti  | 
and  phosphorescent  phenomena  (Schmidt),  may  ae 
the  "  fogging,"   but   cannot,  in    the   author's   opinion, 
regarded  as  its  cause. — C.  A.  M. 

Gelatin-chloride  Prints:   Development  of .    Brit.  Jo 

Phot.  1901,48,  70. 
Bv    development    instead  of    printing   out,   the   range 
qualities  and  possibilities  of  gelatin-chloride  paper  isgrra 
increased.     The   time   of  development   in   the   galiic  n 
bath  determines  the  colour  of  the  resulting  print,  red  to 
being  produced  by  short  development,  and  tones  from  br< 
to  greenish-black   by  carrying  the  operation  further  (in 
cases,  of   course,   altering  the   time  of  exposure  I 
An  acid  bath  gives   redder  tones  than  an  alkaline  one; 
latter  can  be  most   conveniently  made  by   the  addition 
solium   acetate.      Any    spots   of   reduced    silvei 
removed  after  fixation  by  means  of  a  tuft  of  cotton  wool 

—J.  W,  I 

Halation  in  Micro-Photography ;  Prevention  of - 
G.  C.  van  Walsem.  Chem.  Zeit.  Rep.  1901,  25.  8."  1 
Int.  Phot.  Monat.  Med.  1900,  7,  217. 

The  author  backs  the  plates  with  aurantia-tnagenta 
lodion,     prepared     by    dissolving:     Aurantia,    O'S 
Magenta, 01  grm.,  in  100  c.c.  of  2  per  cent,  collodion,  I 
adding  4  c.c.  of  castor  oil.     The  exposure  must  be 
2^—3  times.— J.  W.  II. 

PAT  F  NTS. 

Lighting    Apparatus.    Intense    ,   for    Insta 

Photography.     J.  F.  Guimaraes.     Eur.  Pat.  till. 
1900. 

See  under  11.,  page  83'/, 

Photographic  [Matt- Surfaced]  Emulsions.     B.  .1 
London.     From   A.   Lumiere   et  ses  Fils,  Lyons,     s 
Pat.  3736,  Feb.  26,1900. 

The  matt  surface  is   obtained  by  adding  35  or  4c 
powdered   and  levigated  kieselguhr  to  the  litre  of  ord  " 
emulsion.     This  produces  as  good  an  effect  as  dot 
weight  of  pumice,  while  the  kieselguhr  has  no  di 
action  upon  the  sensitive  silver  salts. — F.  H.  L. 


XXII.-EXPLOSIVES,  MATCHES,  Etc 

Gases;  Sensitiveness  to  Explosion  of  Mixture!  of—   t" 
thin   Layers.     III.     F.   Emich.     Monatsh.  fur 
1900,21,  [10],  1061  —  1078. 
Ik  a  former  communication  (this  Journal,  1 
author   showed    that   a   relationship  existed 
inflammability   of    thin    layers    of    explosive   mill 
gases,  and  the   distance    between   the  electron 
subsequently  established  that  in   the  case  of  mixti 
hydrogen  or  methane  with   oxygen,  or  of  hj 
chlorine,  the   inflammability  was  ereatcst   whi 
proportion  of  the  heavier  constituent  was  present- 
In  the  present  paper  be  describes  the  experin 
he  has  made  with   the  object  of  determining  the  c  I 
this  influence.     In  the  first  place  he  shows  thai 
relationship  can  be  established  between  the  b 
ignition  and  the  thickness  of  the  layer  in  whii 
an  explosive  mixture  first  occurs.     An  addition  "I  i 
(which  has  the  opposite  influence   to  oxygen)  in  £'• 
increasing  quantities  to  the  explosive   mixture  »us  i 
first   slightly  lower  and  then  to  raise   the  tei 
ignition,  though  in  either  case  its  influence  in  this  i 
was  only  trifling. 

The  greater  inflammability  of  thin   laytrs  contu 
excess   of    oxygen,    may   be    due    to    the    slight." 
conductivity    of    the   latter,   but  on  this  asm 
difficult   to    account   for   the    retarding   inflo 
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Henec  the  excess  of  oxygen  possibly  takes  part 
;l„n  pr,  unbutton,  us  t.g.  in  the  equation — 


H, 


0 — o 

Il.o 

o 

+ 

1 

0 o 

H,0 

( i 

II, 


v-  obJoruu  mixed  uitli  hydrogen  behaves  in  an  analogous 
jrdrogen  with  oxygen,  experiments  were 
mine  whether  chlorides  would  be  reduced  by  bydro- 
i   chlorine,  but  these  gave  negative 

on  the  explosion  was  found  to  be 

d.     A  mixture  of  -4 < »  parts  of  hydrogen  and 

of  oxygen,  containing  30  per  cent,  of  ozone,  was 

n  r  .ii   about  only  half  the  thickness  of 

i     proportions  of   hydrogen  and  ordinary   oxygen. 

I    maximum  inflammability  (minimum  distance  between 

irodcs)  was  reached  with  a  mixture  of  about  equal 

hydrogen  and  oxygen,  but  when  the  latter  contained 

ae,  its  ratio  under  the  same  conditions 

ii  per  iint. 

ilanation  of  this,  it  is  suggested  that  the  presence  of 

i-  may  accelerate  the  reaction,  or  that  the  reaction 

-  follows  . — 

II,  i   O.O,  =  H,0  +  Oo. 

imption,   experiments    were    made   on    the 

■  I   an  eleetrie  current  (avoiding  explosion)  ami  of 

_  .ii  rays,  with  the  idea  that  free  atoms  might  also 

i  :ed  in  those  cases.     In  neither  instance,  however, 

'•here  any  perceptible  influence  on  the  inflammability  of 

rive  mixture. 

il    the  view  that  the  slight   heat-conductivity 
-  .  .  ■  •  .  chlorine  is  not  in  itself  su  ' 

in  their  influence  on  the  inflammability,  the  author 
iiition  to  the  following  faets  : — 
[withstanding  the  difference   between  the  heat-con- 
es of  ehlorine  and  oxygen,  the  respective  mixtures 
with   hydrogen   are    so   far   analogous   that   the 
inflammability  is    reached  when   the   proportion  of 
is   approximately  half   of  that   required  for  the 

01        UStioU. 

inflammability   of  mixtures   in  which  the  com- 
mplete  and  of  those  which  are  most   readily 
in  the  same   ratio  in   the  ease  of   both  gases, 

65:48  =  1-85 

S3  =  1-38 

ieh  65  represents  the  inflammability  of  the  typical 
re  of  hydrogen  and  oxygen,  S7  that  of  the  typical 
re  of  hydrogen  and  ehlorine,  and  -18  and  63  the 
■tive  inflammability  of  the  most  easily  ignited  mixtures. 
The  inflammability  of  an  explosive  mixture  containing 
ebon  monoxide  is  considerably  increased  by  the 
i  small  quantity  of  water-vapour,  which  might 
Ij  influence  the  conditions  of  dissociation,  but  not  the 
"iiductivity. 

aposition  of  the    most    readily    inflammable 

■    of  marsh  gas  and   oxygen  can  be  calculated  from 

ti  obtained  with  the  other  explosive  mixtures,  which 

possible  if  the  phenomenon  depended  on  heat- 

ttene. 

tie  increase  in  the   inflammability  of  mixtures   con- 

is   greater  than  might  be  expected  from  the 

ial  energy.— C.  A.  M. 

PATENTS. 

Factories  for  the  Manufacture  of . 

ieneke,  Kingsbury.  '  Eng.  Tat.  1888,  Jan.  30,  1900. 

iy  in  which  the  drying,  heating,  cooling, 

'  other  operations  required  in  the  manufacture 

i  B  i  ted  in  one  and  the  same  receptacle 

■  ';  of  the  material  therefrom  in  the  course  of 

-G.  \V.  McD. 


Witro-Explosives }  Manufacture  of .     \V.  I).  Borland, 

Loudon.    Bog.  Pat,  159  I,  March  10,  1900. 

In    the    manufacture   of   nitro-compound    explosives,   the 

application  and  use  of  emulsions  are  claimed,  and  also  the 
application  and  use  of  warm  moist  air  for  removing  the 
volatile  parts  remaining  in  the  explosive.  The  emulsions 
consist  of  methylated  spirits,  1,000  parts;  acetone,  10  parts  : 
camphor,  5  parts;  paraffin,  5  parts;  benzoline,  30  parts. 
It  is  claimed  that  by  the  introduction  of  the  oily  matter  in 
the  form  of  an  emulsion,  special  conditions  of  porosity  and 
hardness  of  grain  are  obtained.  About  120  galls,  of  this 
emulsion  are  nsed  per  ton  of  powder. — G.  \V.  Mel). 


XXIII.-ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

ins  for  the  Extraction  of  Liquids  .     C.  A. 

Xenfeld,     Zeits.  Untersuch.   Nahr.  Genussmittel,    1901, 
4,  [1],  15-16. 

The  apparatus  shown  in  the  figure  is  based 
upon  the  same  principle  as  that  of  Iiremer 
i  Forschungsber.  iib.  Lebensmittcl,  1894,  1, 
20),  but  is  capable  of  extracting  a  far  greater 
quantity  of  liquid  (up  to  300  e.c),  by  means 
of  a  specifically  lighter  solvent.  It  consists 
essentially  of  an  inner  and  outer  glass  vessel. 
The  former,  which  holds  about  300  c.c.^ 
receives  the  liquid  to  be  extracted.  It  has 
fused  into  it  an  outlet  tube  for  the  removal 
of  the  excess  of  solvent,  and  is  closed  by  a 
stopper,  through  which  passes  a  funnel,  the 
end  of  which  expands  into  a  rose  with  fine 
openings.  The  solvent,  condensed  by  the 
Soxhlet's  cooler,  falls  into  this  funnel  and 
rises  to  the  surface  of  the  liquid,  whence  it 
pisses  through  the  outlet  tube  into  the 
extraction  flask  below. — C.  A.  M. 

Gcisslrr's  Potash  Bulbs  ;   Modification  of .     J.  Wetzel. 

Ber.  1900,  33,  [18],  3393—3394. 

It  is  well  known  that  in  the  elementary  analysis  of  certain 
organic  substances,  e.g.,  nitrocompounds,  the  gas  is  evolved 


too  rapidly,  so  that  there  is  incomplete  absorption  of  the. 
carbon  dioxide.  To  obviate  this  the  author  has  devised 
the  apparatus  shown  in  the  figure,  the  novelty  in  which 
consists  of  three  movable  glass  funnels,  one  in  each 
absorption  vessel.  From  j  to  10  bubbles  are  retained 
by  these  until  they  unite  into  a  larger  bubble  and  pass 
into  the  next  vessel.  The  gas  is  thus  kept  in  contact  with 
the  potash  for  a  much  longer  time.  An  experiment  is 
described  wbich  shows  that  the  absorption  is  more  complete 
in  this  apparatus  than  in  the  ordinary  bulbs. — C.  A.  M. 

Heat  Economiser  ;  New .     II.  Zollna.     Chem. 

Zeit.  1901,  25,  [7],  69. 
The   apparatus   shown  in   the  figure   is  recommended   for 
economising  heat  (25—30  per  cent.)  and  time  in  evaporating 
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■  quid-. 

hemisphere  « it 

two  br.i- 


»ire  gauze.     It  consist-  of  an   BsbeBto« 
h  a  top  of  wire  game,  kept  in   position  by 

At  the  bottom  there  is  an  opening  for  the 


~<i 


Bnnsen   burner,  and  the  products   of   combustion  escape 
through  the  holes  in  the  side. 

INORGA  XIC    C HEM IS  TR  Y.~  QUA  LIT  ATI  VE. 

Ammonia  ;  L'se  of  Corrosive  Sublimate  (Mercuric  Chloride) 

for   tin    Detection   of  .     A.   Ferraro.     Boll.   Chim. 

Farm.  39,  797.     Chem.  Centr.  1901, 1,  [3],  203. 

fin  detection  of  ammonia  by  means  of  mercuric  chloride 
cannot  be  considered  quite  trustworthy,  as  the  mercuric 
compound  frequently  contains  alkali  salts,  and  consequently 
gives,  in  the  old,  even  with  waters  free  from  ammonia, 
precipitate-  -  onsisting  of  mercury  hydroxide  or  oxychloride 
nr  an  unstable  double  carbonate  of  mercury  and  calcium. 
In  order  to  make  the  test  reliable,  the  author  recommends 
that  the  mercury  precipitate  be  well  shaken  with  acetic 
acid  in  the  cold.  If  the  precipitate  consist  of  mercury 
ammonium  chloride,  it  will  dis- 
solve only  very  slowly  and  on 
addition  of  much  acetic  acid.  The 
precipitates  or  turbidity  formed  in 
waters  free  from  ammonia,  will, 
on  the  other  hand,  dissolve  im- 
mediately in  a  few  drops  of  acetio 
acid.— A.  S. 

Chlorates    and    Rromates;     De- 
tection of ;  \ew  Reaction 

with  Strychnine.  Fages.  Annates 
deChim.  Analyt.  5,441. 

Amumi  GH  the  red  colour  reaction 
given  by  strychnine  nitrate  with 
potassium  chlorate  is  well  known, 
its  practical  application  has  not 
hitherto  been  recognised,  since, 
for  the  purpose  of  detecting  the 
alkaloid,  it  is  of  little  use,  not 
being  sufficiently  delicate;  a  good 
reaction  is  only  obtained  when 
the  alkaloid:!  -alt  is  present  in 
rable  excess.  On  the 
oth.  hor  finds  it  to  be   delicate   and   useful 

when  applied  as  a  test  lot  chlorates  and  bromates.  The 
reagent  is  prepared  by  dissolving  in  the  cold,  0'81  grin. 
of  t\  in  21   c.c.  of   nitric   acid,   (sp.   gr.    1  -3:14). 

The  reagent  should  be  freshly  prepared,  and  not  kept 
more  than  24  hours.  In  applying  the  test,  care  should 
be  taken  that  the  reagent  is  in  excess,  1  c.c.  being 
employed  for  1  or  2  drops  of  the  solutioo  to  be  tested. 
If   the    salts   tested   for   be    present   in    any    quantity,   an 


intense   red    colour  will  be  produced  in   a  few    seconds  | 
only  bare  traces  be  present,  the  colour  may  not  develop  f< 
10   to    15    miuutes.      One   drop   of  a    solution  containin 
0*0001  grm.  of  chlorate  will  give  a  deep-red  reaction  infh 
minute-.     Hypochlorites,   chlorine,   and  hydroehhn 
retard1  the  read  ion,  or  discharge  the  colour  formed.    Ferr 
chloride,  in  excess,  has  the  same  effect.    Other  chloride-  o 
interfere  when  present  in  great  excess.    Nitrites  also  prove 
the  reaction,  unless  the  solution  has  previously  been 
with  nitric  acid,     lodates  and  perehlorates  give  no  ret 
and  do   not   interfere  with  that  of   chlorates    or    broniati 
Permanganates   are  decolorised  and  then   no  longer  iot< 
fere  with  the  reactiou,  so  that  the  red  colour  producedr.fi 
the  tint  of  the  permanganate  has  been  discharged,  is  eaii 
observable.    The  red  compound  is  not  dissolved  on  agitati 
the  aqueous   solution   with   carbon  bisulphide,  with  etli 
with  chloroform,  or  with  petroleum  spirit. — J.  0.  It. 

Sulphuric  Acid ;  Seleniferous .     X.A.Orion. 

Chem.  Zeit.  25,  [7],  66. 
Referring  to  the  codeine  test  recommended  by  S> ■'.. 
hauffen  and   Pagel   (this  Journal,  1900,   440),   the  ami 
deprecates    this    reagent    for   the   detection    of    ti 
selenium,  the  colour  reaction  being  also  produced  l.\  ii 
salts,  oxidising  agents,  &c,  and,  according  to  Sergejef, 
pure  sulphuric  acid. 

On  the  other  hand,  he  regards  sulphur  dioxi'i 
perfectly  reliable  reagent,  0-3  per  cent,  of  selenic  ■ 
dissolved  in  sulphuric  acid  giving  the  red  preeipit 
at  once  in  the  cold,  whilst  0  03  per  cent,  gives  it  aft< 
few  hours  in  the  warm,  and  0-003  per  cent,  furnisla 
rose-red  coloration,  a  precipitate  being  finally  i 
from  the  liquid. — C.  S. 

Marsh's   Test;  Neto  Apparatus  for  .     C.  T.  Tv 

Chem.  and  Druggist,  March  23,  1901,  493. 

Tin-  apparatus   is   designed  for  Marsh's  test  for 
Iu    it   the    usual    double-perforated   cork,  or   I.R.  buD| 
avoided,  which,   used  once  for  an   arsenical   article,  i 
afterwards    condemn    an    arsenic-free   one.      The 
marked    at   200   c.c.     The   hydrogen    in    its   exit,  bub 
through  a  10  per  cent,  solution  of  lead  acetate  it 
so  that  sulphuretted  hydrogen,  if  present,  is  absorbs, 
arseniuretted  and   phosphoretted   hydrogen  are  not.     I 
gas  then  passes  through  the  potash  tube,  so  that 


the  exit  tube  quite  dry.  This  tube  is  calibrated  to  a  sta  t 
and  invariable  size  in  order  that  the  reductions  in  I  < 
more  experiments  may  be  comparable. 


Arsenic ;  Detection  of .     O.  Hehner. 

1900,  83,  [2147],  34. 

The  author  states  that  in  the  Marsh-Beraelii 
aluminium    and    sodium    hydroxide,    minute    0D 
arsenic  are  not  evolved  as   arseniuretted  hydrogeD.     ' 
perfectly  pure   zinc   and  boiled  hydrocl- 
as  0  005  ingrm.  of   arsenious  acid  gives  a  di-t 
Lut  with  aluminium  and  sodium   hydroxide,  bo  ind  ■' 
of   a  mirror  could  be  obtained   even  with  0"!   og 
arsenious   acid    iu    about   25  c.c.  of  solution.     The 
admits  that  it  i-  p  issible  that,  just  as  with  pure  zinc,  di  " 
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,,,|es  of  aluminium   may  vary  a«   to  their   sensitiv, 
he  test,  but  it  is  oecMsary,  therefore,  after  absence  of 
.„i,  it  proved,  to  teat  every  hatch  oi  new  material,  for 
sitivencss.  and    10   prepare  from  every   batch   a   set   of 
idard  mirror*.— A.  8. 

H    Oxide    Micro- Sublimate.      [Reinsch's    Test}. 
lepine.     British  Med.  J.  [2089],  84.     l'harm. 
1900,  66,  [1597],  105. 

thimble-shaped  copper  cone,  jj   in.  in  diameter 

high,  is  inserted  into  a  thin  iron  plate  through  a 

hole,  the  open  end  of  the  cone  having  a  rim  which 

Ige  of  the  aperture.     When  required  for  use, 

p   is    heated,  then    cooled,  the    pieces   of 

:   copper  foil  from  Reinsch's   test  are  dropped  in, 

covered  with   a   £  in.  cover  glass,  and 

■l   applied.      If  arsenic   be   present,  a    -ubliniate  of 

till   b<-    obtained    on    the   cover    glass,    ready    for 

■  pioal  examination. — A.  S. 

n  Manufactured  Products ;    Discussion  on  Occur- 
/'        lion  of (London  Section.) 

Pages  188—200. 

in  Beers,  Brewing  Materials,  and  Foods;  Vetec- 
Hon  0f .     W.  Thomson  and  J.  P.  Shenton. 

See  page  204. 


■     Detection   of  Arsenic    in    .       A.     H.    Allen. 

ilvst,  1901,  26,  10—13.     (See  also  this  Journal  1901, 

uthor  1  a  C.  Eetcourt's  reminder  that  beer 

Dins   sulphites  will  not  give  an  arsenical   mirror  with 

The    sulphites    become   reduced   and    may 

■boot  the  complete  conversion  of  arsenic  into  sulphide 

I  evolution  flask,  and   so  remove  it  from  the  sphere  of 

The    sulphites   are    best    removed    by   adding   an 

ing  agent  such  as  hydrogen  peroxide,  bromine  water, 

assium  permanganate  to  the  acidulated  beer.     The 

■  being  thus  oxidised   to  the  arsenic  state  some  time 

is  before  the  liquid  will  evolve  arsenical  hydrogen  in 

'«  apparatus.     This  inconvenience  the  author  over- 

by  adding  a  few  drops  of  a  reducing  agent  such  as 

■vide. 

1    author  finds  Reinsch's  test  to  be  the  most  satisfactory 

I  •  detection  of  arsenic  in  beer.     The  hydrochloric  acid 

-   purified  by  distilling  off  about  one  tenth,  this 

im  containing  the  minute  trace  of  arsenic   originally 

t      100  c.c.  of  the  tieer  are   taken,  and,  to  eliminate 

i  tes.  boiled  for  a  few   minutes  with   hydrochloric  acid 

ne  water.     The  arsenic  is  then  reduced  to  the 

condition  by  adding  a  small  quantity  of  a   solu- 

mproas    chloride.     <  In    now   introducing    about 

if  copper-foil  and  boiling,  any  arsenic  is  deposited 

'pper.     The  boiling  is   continued  for  30  minutes, 

ae  of  liquid  being  kept  constant.     If   the  copper 

Bed,  it  i-  dried  in  the  water-oven,  cut  iuto  strips 

I  in  a  narrow  tube,  when  a  characteristic  deposit 

is  oxide,  in  the  form  of  microscopic   octohedra 

i  ill  be  obtained  if  the  original  deposit  on  the 

to  arsenic.    The  definition  of  the  crystals  is 

y  filling  the    sublimation-tube  with   water.     A 

*  le  detail  in  the  report  of  the  Commission  to  the  Man- 

'.rewers'  Central   Association  is  the   direction   to 

per  part  of  the  sublimation  tube  before  heating 

This  precaution   results   in  the  deposition  of 

Is  of  arsenious  oxide  than  would  otherwise   be 

—J.  I..  B. 

Gut:eit's  ;   Apparatus  for  the   Application 
'  — .     W*.  Kirkby.     rharm.  J.  1901,  66,  [1596],  80. 

Ei  uthor  states  that  his  experiments    show   that,  in   a 

itus,  a   5   p,r  cent,  solution   of  normal  lead 

remove  the  whole  of  the  hydrogen  sulphide 

evolved,  without  retaining  the  smallest  trace  of 


any  arsenic  present.  The  apparatus  recommended  is  shown 
in  the  accompanying  diagram.  The  gas  is  generated  ir.  the 
flask,  and  traverses  five   bulbs,  of  which   the   thru-   lowei 

ones  are  half  Tilled  with 
a  5  per  cent,  solution 
of  normal  lead  acetate. 
After  leaving  the  last 
bulb,  the  gas  passes  to 
a  small  thistle  funnel, 
which  is  covered  with  a 
filter-paper  cap  bearing 
a  dried  drop  of  mercuric 
chloride  solution  (1  in 
20).  For  the  purpose 
of  making  comparative 
determinations,  the  ap- 
paratus should  be  of  a 
standard  size,  and  definite 
quantities  of  the  different 
reagents  should  be  added . 
(See  also  this  Journal, 
1900,  1145.)— A.  S. 

.-Irsenic;  Marsh-Gutzeit    Test  for  ,  and  Apparatus. 

C.  T.  Tyrer.     Chem.  and  Druggist,  58,  [1102],  389. 

Tnr.  hydrogen  is  generated  in  the  flask  E,  and  passes  up 
the  tubes  G  and  out  by  the  holes  C  in  the  inverted  tubes  F. 

A  little  10  per  cent,  solution 
of  lead  acetate,  in  which 
arseniuretted  hydrogen  is 
insoluble,  is  contained  in 
the  chambers  H,  and  the 
lead  or  silver  paper  is  placed 
below  the  funnel-shaped  cap- 
A.  B  is  a  piece  of  copper 
wire.  The  illustration  is  one- 
third  of  the  actual  size  of 
the  apparatus  as  employed. 
(See  also  W.  Thomson, 
page  206.) 

INORGANIC 

CHEMISTRY.— 

QUANTITATIVE. 

Arsenic  in  Beer  ;   Detection 

and  Determination  of . 

E.  W.  T.  Jones.  Chem. 
News,  1901,  83,  25. 
Detection  of  Arsenic. — 250 
c.c.  of  the  beer  are  evapo- 
rated in  a  porcelain  dish  to 
about  100  c.c,  25  c.c.  of 
pure  hydrochloric  acid 
added,  then  a  piece  of  pure 
line  copper  gauze,  1  in.  by 
J  in.,  introduced  into  the 
boiling  liquid,  and  the  boiling 
continued  for  15  minutes.  If 
the  copper  is  not  darkened, 
the  proportion  of  arsenic 
present  is  certainly  less  than 
-jL  grain  per  gallon.  If  the 
gauze  is  stained,  it  is  washed 
with  hot  distilled  water,  then 
with  alcohol,  and  dried.  It 
is  then  rolled  up  and  heated 
in  a  glass  tube,  about  3  ins. 
long,  of  elliptical  cross  sec- 
tion, and  which  is  drawn 
out  so  that  the  gauze  can 
rest  in  the  wider  portion,  and  the  sublimate  be  concen- 
trated in  the  narrower  part.  In  this  way,  unmistakable 
octahedral  or  tetrahedral  crystals  of  arsenious  oxide  are 
obtained  without  the  least  difficulty,  when  ^  grain  per  gallon 
is  present.  For  glucose,  syrups,  jams,  &c,  50  grms.  are 
made  up  to  100  c.c.  with  hot  distilled  water,  and  then  ex- 
amined in  a  similar  manner.     The  copper  ganze  is  prepared 
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l,v  n,  removing  the  black  oxide  with  nitric 

acid.  I  'Irving 

Arsenic— The  author  uses  a   method, 
.   upon  that  "proposed  by   Clark   (this   Journal.  L8 

of  the  bear  arc  evaporated  to 
of  pure  hydrochloric  acid  added,  a 
piece  of  pure  bright  copper  gauze,  1  in.  by  ■'.'  ins.,  intro- 
duced in  the  shape  of  a  loose  roll,  and  the  liquid  kept 
gentlv  boiliucr  with  0  isi  inal  Btirring  for,  say,  an  hour, 
_  added  from  time  to  lime  to  mike  up 
the  volume  1  ible  concentration  is,  h  iwever,  advan- 

ms  before  making  up  the  volume  with  water.  The 
gauze  is  remoTed,  washed  with  hot  distilled  water,  and  the 
first  washings  returned  to  the  dish,  together  with  another 
roll.  gauze;  the  boiling   of  the  .solution  is  then 

continued.  The  stained  copper  gauze  is  place  1  in  a  small 
beaker  containing  .")  C.c.  of  normal  sodium  hydroxide 
solution,  i  at  it  just  covers  the  roll,  and  three  or 

four  drops  of  a  10-volume  solution  of  hydrogen  peroxide 
are  added.  The  dark  coating  of  the  coppei  1-  gradually 
and,  when  the  copper  is  quite  bright,  it  is  removed 
and  washed,  the  washings  being  collected  in  a  separate 
leaker.  This  process  is  repeated  until  the  copper  gauze, 
when  removed  from  the  boiling  solution,  is  no  longer 
stained.  The  alkaline  solution  of  arsenate  and  the  washings 
are  mixed,  heated  for  about  an  hour,  the  precipitated  copper 
filtered  off,  7  e.c.  of  normal  sulphuric  acid  added  to  the 
filtrate,  and  then  a  little  pure  sulphurous  acid  solution,  till 
the  liquid  smells  of  SI  < . .  The  solution  is  boiled  to  expel  all 
s  of  free  sulphur  dioxide,  treated,  whilst  hot,  with  its 
own  bulk  of  saturated  sulphuretted  hydrogen  water,  and 
then  sulphuretted  hydrogen  passed  through  the  warm  solu- 
tion. The  beaker  containing  the  solution  is  let  stand 
uncovered  overnight  in  a  warm  place,  then  the  arsenic 
trisulphide  filtered  off  through  a  very  small  filter,  and  washed 
free  from  saline  matter.  The  precipitate  is  dissolved  in  hot, 
very  dilute  ammonia  water,  the  solution  evaporated  to 
dryness  in  a  small  flat  capsule,  and,  after  cooling,  two  or 
three  drops  of  hot  distilled  water  are  added,  and  then,  drop 
by  drop,  very  dilute  hydrochloric  acid  (1  drop  of  acid  to 
10 — IS  c.c.  of  water)  to  the  faintest  acidity  with  litmus. 
-  ,  ■  rated  to  dryness,  2  or  3  c.c.  of  sul- 
phuretted hydrogen  water  added,  again  evaporated  to  dry- 
ness, the  residue  washed  with  a  few  c.c.  of  distilled  water, 
then  boiled  >vith  carbon  bisulphide  to  remove  sulphur, 
washed  witl  ilcohol,  and  finally  with  water.  The  capsule  is 
then  dried,  pooled  in  a  desic  ator,  removed  to  the  balance 
with  a  pair  of  cold  forceps  (not  with  warm  fingers'),  and 
_:ied  to  the  tenth  of  a  mgrm.  The  residue  in  the 
capsule  is  treated  with  hot  ammonia  water,  which  dissolves 
the  arsenic  sulphide,  and  leaves,  attached  to  the  capsule,  any 
trace  of  copper  sulphide.  After  washing,  the  capsule  is 
dried,  cooled,  and  again  weighed;  the  difference  between 
the  two  weighings  gives  the  amount  of  arsenic  trisulphide. 
Blank  tests  should  be  made  with  pure  beer. — A.  S. 

Ar*  lntimony,frc.;  Separation  0/ .    M.Roh- 

nier.     Ber.  1901,  24,  [1],  33— 

Tin:  method  of  separation  proposed  b\  Piloty  and  Stock 
(this  Journal,  1897,  7 ' ,  4 1 .  i ~  onlj  applicable  to  the  separa- 
tion of  arsenic  from  antimony  and  has  the  drawback  of 
yielding  an  arsenic  sulphide  which  cannot  be  directlj 
weighed  owing  to  the  amount  of   sulphur  it  contains.     The 


he 


method  which  the  author  recommends  is  based  upon  the  fact 
that  ar-enic  is  volatilised  rapidly  an  1  completely  in  a  mixed 
current  of  hydrochloric  acid  g.is  and  sulphur  dioxide, 
provided  a  little  uydrobromic  acid  has  previously  been 
added  to  the  solution.  Without  this  addition  the  reduction 
incomplete  (Bunsen,  Ann.  d.  Chem. 
192,  321). 

solution  containing  the  ar-enic-  is  strongly  acidified 
with  hydrochloric  acid,  and  introduced  into  a  round- 
bott'c  ..-.   flasV  with   a    long  neck,  together    with 

1  gnn.  of  hydrohromic  acid  (about  l  ■.'>  "rm.  KBr  or  1  grm. 
l  sulphur. cu-  acid  ited  hydrochloric 

acid,  t'i  fill  the  flask  about  one-third  full.  The  flask  is  closed 
with  a  cork  through  which  pass  a  short  delivery  tube,  and  a 
tube  passing  to  the  bottom  of  the  flasV  and  connected  with  a 
"f-picce  out-ide,  the  two  arm-  of   which  are  connected  with 


flasks  generating  hydrochloric  acid  gas  and  sulphui 

lively.  The  delivery  tube  leads  into  a  receh 
taining  about  300  c.c.  of  water  which  is  kept  thoroug 
cool  in  a  freezing  mixture.  The  flask  is  inclined 
angle  of  45  and  the  distillation  continued  for  about 
minutes  or  down  to  10  c.c,  wdiilst  a  strong  eurreni  of  lev 
chloric  acid  gas  and  a  weak  current  of  sulphur  dioxide 
passed  through.  I'nder  these  conditions  n-1",  gnu 
arsenic  is  completely  expelled  by  one  distillation. 

For  the   gravimetric    determination  of    the   arsenic, 
distillate  is  diluted  with  200  c.c.  of"  water,  and  boiled  uu 
a  Liebig's  condenser  for  20  minutes,  whilst  a  current  of 
dioxide  is   passed  through   the  liquid  by  means  of  a  i 
glass  tube  introduced  through  the  inner  tube-of  the  ecu 
A  current  of  hydrogen  sulphide  is  then  passed  into  the  ■■ 
liquid  for  an  hour,  and  the  precipitate  collected  in  awei;  . 
Goocb's  crucible,  where   it  is  washed  with  alcohol,  then 
10   minutes   with   bailing    carbon    bisulphide   to  eliiui 
sulphur,   and   again    with   alcohol,  dried   at    105 
weighed. 

For  a  volumetric  determination,  the  distillate, or  ai 
portion,  is  mixed  with  1\  volumes  of  water,  and  boiled  i 
beaker   covered  with   a    clack  glass    to   expel    the  sul|  • 
dioxide,  after  which  it  is  titrated  with  X  Jci  iodine  solut 

Antimony,  if  present,  is  best   determined  volume 
in  the  same  way,  ;>.fter  boiling  the  residual  solution 
sulphur  dioxide,  and  adding  tartaric  acid.     1'or  a  gi  • 
metric  determination,  the  residual  solution  is 
antimony   precipitated  with    hydrogen   sulphide.      Is 
sulphur  in  the  precipitate  cannot  be  comple' 
with  hot  carbon  bisulphide,  the  author  recommend* 
the  precipitate  for  two  hours  at  225 — 230'  0.  in  an  a 
sphere  of  carbon  dioxide. 

Tin,  when  present,  remains  in  the  flask  in  the  tell 
form,   and   it   should   also    be   possible    to    dete 
volumetrically  in  the  presence  of  antimony. — C.  A.  M. 

Arsenic   and   Antimony    in    Cupreous    Matet 
initiation  of .     Allan  Gibb. 

See  page  184. 

Zinc     Blendes  ;     Determination     of    Fluorine    ii 
F.  Bullnheimer.     Zeits.  angew.  Chem.  14,  [•">],  101—  . 

After  many  trials,  the  author  has  found  the  following    |  - 
tation  of  the  methods  of  Fresenius  and  1'eufield  apj 
the  determination  of  fluorine  in  blendes  and  other 
containing  substances.     The  substance  (2  5  grms. 
fluorine  content)   is  finely  powdered,  intimately  n 
powdered  quartz  (3 — 5  grms.)  and  placed  in  anKr 
flask  of  300 — 500  c.c,  w  ith  a  mixture  of  20  grms.  of 
anhydride  and  100  c.c.  of  concentrated  sulphuric  a- 
Through  the  rubber  cork  of  the  flask   pass  a  the: 
au  entrance-tube  for  air,  and  an  exit-tube  forth 
gas,-.      The   latter   is   connected  with  a    U-tube  c 
glass    wool,   to    retain    any    sulphuric    aeid    mi 
carried  over,  and  this  in  turn  with  a  Winkler's  tul 
in   water,  and   containing   a   few   drop-   of   Bulpl 
reddened  by  chromic  acid  ;   this  allows  of  the  cot 
of  any   traces    of   sulphuric   acid  which   may  have 
the   U-tube,  while  the   chromic  acid  is  a   t 
pleteness  of  the  oxidation  of  the  sulphid 
rla-k.     This    is    followed    by  the    absorption    ap| 
single     Drehsehmidt    wash  -  bottle    containing 
potassium  chloride  solution.     The  apparatui    I 
set    up  and    found   tight,  the  powdered  mixta: 
the  flask,  the  acid  added,  the  flask  closed,  a  slow 
purified  air   driven   through  the  apparatus,  and 
cautiously    heated    to    803    C.       When 
burner  should   be   removed,  lest  the  temperature  i 
high  ;  and  only  when  the  action  slackens  (indi 
cessation  of  the  tumultuous  evolution  of  gas  i. 
replaced,    and    the    mixture   heated   to    150 
which  temperature  it  should  be  maintain 
hours.     The  absorption  flask  is  now  disconnec  ti 
alcohol  added  to  its  contents,  and   after  standi 
time,  the  acidset  free  (3SiF4   +   211  0  -     2U   i 
2ll^il\  +    1KC1  =  2K2SiF6  +  4HC1)  is  tilral 
normal  soda  or  ammonia, using phenolphthali 
A  blank  titration  should  be  made  upon  a  mixture  ol  ' 
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{  the  potassium  chloride  solution  and  80  c.c.  of  alcohol. 
on   experiments  with   artificial   mixtures  of   fluoriui 

„l  calcium  fluoride,  containing  from  0-5  to  t  per 
„,.  ot  thowed  errors  varying    from    1-0-13   to 

on  the  average,  the  results  were  0-15  per  cent. 

truth.— J.  T.  11. 

I,-,,/,  (  'rude  Italian  ;  A  Italysis  11/ .     E.  Zschim- 

mer.    Chem.  Zeit.   1901,  25,  [»].  <*— 45  «u»a  [7],  67— 

ommercial   Valuation. — In   practice   it    is   customary    to 

the  water  and  the  substances  insoluble  in  alcohol 

A  t,i  represent  the  remainder  as  boric  acid.     The  author, 

Has    found  that    the   results    thus   obtained    by 

Xerent  chemists   mi\  differ  widely,  in   some  eases  Uy  as 

8  or  7  per  cent,  on  the  proportion  of  boric  acid. 
lis  difference  hi'  lias  discovered  to  he  mainly  due  to  errors 

termination  of  the  water,  the  results  of  the  Italian 
eiuists  being,  he  asserts,  invariably  too  low.  lie  has 
L'ti  unable  to  obtain  good  results  by  the  distillation-gravi- 

Bthod,  but  has  found  the  volumetric  method  of 
ermining  boric  acid   applicable   to  the  analysis  of  the 

In  the  Italian  method  it  is  usual  to  dry  the  crude  substance 

two    hours   at    15    C,  and   then    for  an    additional    two 

ator.    The  author  finds  that  although 

hulk  of  the  water  is  expelled  in  this  way,  and  constancy 

rantly  obtained,  a  single  drying  of  this  kind 

unreliable.    Por  in  two  experiments,  given  in    detail. 

crude   substance,  after  being   dried   fur  four  hours    at 

.ml  12  hours  over  sulphuric  acid,  yielded  over  1  per 

suing  the  drying  at  50  C. — C.  A.  M. 

.,1/1.    Titration  of  Free   ;  in    Presence  of  Hypo- 
it,    Chlorates,   and    Chromates.      II.   von  Huber. 

'.cits.  fui-Elcktroehem.  1901,7,  [27],  39C— 398. 

order  to  determine  the  alkalinity  of  a  solution  containing 

lochlorites,  chlorates,  and  chromates,  the  author  proceeds 

-  : — the  hypochlorite  or  free  hypochlorous  acid  is 

t  destroyed   by  the  addition  of  neutral    sodium  sulphite 

neutral  sodium   thiosolphate.      The  cbromate   is   next 

as    barium   ehromate  by   the  addition   of  barium 

iride.     If  the    precipitate  of  barium  ehromate  is  not  too 

at,  the  solution  may  he  titrated  directly,  but  if  too  much 

ium  ehromate  is  present,  the  precipitate  is  filtered  off  and 

titration  made  on  an  aliquot  portion  of  the  filtrate. 

—J.  s. 


<  nper  in  Pi/riles  ;  Determination  of ,  by  Precipita- 
nt irith  Aluminium  and  Subsequent  Electrolysis. 
1  X.  Ueidcnivieh.  Zeits.  anal.  Cbem.  1901,  34,  '[1], 
15-17. 

tipper  is   to  be  determined   electrolytically  in  the 

sence  of  much  iron  it  is  usual   to  first  separate  the  latter 

precipitation  with  hydrogen  sulphide  or  sodium  thio-sul- 

ite,  in  order  to  obviate  the  disturbing  influence  of  the  ferric 

In  place  of  these  reagents  the  author  recommends 

use  of  aluminium  in  the  following  manner  : — From  2  to 

;rms.  of  the  ore  are  dissolved  in   an   Erlenmeyer  flask 

ti  l.unge's  solution,  and  the  liquid  evaporated  to  dryness 

1  porcelain  dish.     The  residue  is  taken  up  with  dilute 

Irochloric  acid  and  again  evaporated,  this   process  being 

to  expel  all  nitric  acid.     It  is  finally  treated 

h  5  c.c.  of  dilute  hydrochloric  acid  and  10  c.c.  of  water, 

1   without   filtration    into    a   500    c.c.   flask,   and 

ued  to  100  c.c.     Au  excess  of  aluminium  foil  is  next 

d,  aud  a  funnel  placed  in  the  neck  of  the  flask, 

then  gently  heated  on  a  sand-bath.     The   copper 

Ij    reduced,  and   as  soon   as   the  liqnid   becomes 

altered    off    together    with    the    excess   of 

minium,  washed  with  hot  water  until  free  from  chlorine, 

I  ignited  in  a  porcelain  dish,  9  cm.  in   diameter. 

tag  is  treated  with  nitric  acid  in  slight  excess,  aud 

dish,  covered  with  a  clock-glass,  heated  on  the  water- 

j  until  the  whole  of   the  copper  has   dissolved.     The 

ttion   is  then  transferred  to  a  platinum  dish,  and  after 

ntroduetion    of   a   little    nitric   and    sulphuric    acid, 

1  in  the  usual  manner. 


t 


Small  quantities  of  cobalt,  nickel,  aud  zinr,  h 
influence  on  the  result>,  since  they  are  only  partially  pre- 
cipitated by  aluminium,  and  when  they  are  precipitated  are 
not  separated  from  an  arid  solution  by  electrolysis.  When 
had  (which  in  small  quantities  is  also  without  influence) 
is  present,  it  is  depo  lited,  as  usual,  in  the  form  of  per- 
oxide, on  the  positive  pole. 

The  method  is  stated  to  be  rapid  and  the  results  tabulated 
by  the  author  show  that  it  is  very  accurate. — C.  A.  M. 

Copper:    Analysis  of  Commercial .    P.  Truchot.   Ann. 

Chim.  anal.  appl.  5,  444;  Chem.  Centr.  1901, 1,  [a],  204. 
Thk  author  points  out  that  Hollard  (this  Journal,  1900,  563) 
has  not  taken  into  consideration  the  presence  of  manganese, 
which  is  a  frequent  impurity  of  copper. 

The  presence  of  this  metal  would  invalidate  the  results 
for  lead,  nickel,  and  cobalt.  In  order  to  avoid  such  an 
error,  the  author  determines  the  lead  in  the  following 
manner:  5 — 10  grms.  of  either  the  copper  or  ore  are  dissolved 
in  25 — 50  c.c.  of  dilute  nitric  acid,  with  addition  of  bromine 
or  hydrogen  peroxide  towards  the  end  of  the  operation. 
The  solution  is  filtered,  electrolysed  by  means  of  a  current 
of  0"8—  1  '2  ampere,  and,  after  15 — 18  hours,  the  separated 
lead  collected,  dissolved  in  hydrochloric  acid,  the  solution 
evaporated  with  sulphuric  acid,  aud  the  residue  mixed 
with  water  and  filtered  through  the  filter  previously  used. 
The  filter  is  washed  well  with  water  containing  sulphuric 
acid,  then  the  residue  treated  with  ammonium  acetate 
solution,  and  the  lead  in  the  filtrate  again  separated  by 
electrolysis  from  nitric  acid  solution.  In  this  way,  pure 
lead  free  from  manganese  is  obtained. 

For  the  determination  of  nickel,  cobalt,  and  manganese, 
the  solution  obtained  after  the  electrolysis,  is  evaporated 
with  sulphuric  acid;  the  arsenic,  antimony,  and  tin  are 
preeipitateil  by  sulphuretted  hydrogen  from  hydrochloric 
acid  solution  ;  the  iron  is  separated  by  a  double  precipitation 
with  ammonium  carbonate;  the  manganese  is  precipitated 
as  phosphate  from  a  strongly  ammoniacal  solution,  and  the 
nickel  and  cobalt  are  then  determined  electrolytically. — A.  S. 

Copper;  Electrolytic  Estimation  of .     O.  Reiuke. 

Woeh.  fur  Bran.  1901,  24,  [2],  14—15. 
The  inconveniences  and  sources  of  error  which  accompany 
the  gravimetric  estimation  of  the  cuprous  oxide  precipitated 
from  Fehling's  solution  by  reducing  sugars  are  enumerated 
by  the  author. 

The  best  method  hitherto  proposed  is  the  reduction  of 
the  oxide  to  metallic  copper  by  electrolysis.  The  following 
procedure  has  been  worked  out  by  the  author : — The 
cuprous  oxide  obtained  is  collected  on  a  double  filter, 
washed,  and  dissolved  on  the  filter  in  25  c.c.  of  warm  uitrie 
acid,  sp.  gr.  1-152.  The  solution  is  passed  direct  into  a 
weighed  platinum  dish,  as  devised  for  electrolytic  purposes 
by  Claassen,  the  filter  is  washed  with  hot  water,  so  that,  when 
25  c.c.  of  strong  ammonia,  sp.  gr.  0-91,  are  afterwards  added, 
the  total  volume  of  liquid  is  120  c.c.  The  dish  is  then 
placed  on  the  electrolytic  stand,  an  electrode,  connected 
with  the  positive  pole  of  the  battery,  is  immersed  in  the 
liquid,  and  the  dish  is  covered  with  a  watch-glass  which  has 
a  hole  in  the  centre  and  is  cut  into  two  halves  to  allow  of 
ready  manipulation.  The  current  is  passed  until  no  copper 
can  be  detectei  in  solution;  the  ammoniacal  liquor  is  then 
washed  out  by  means  of  a  siphon  and  replaced  by  water. 
When  all  the  ammonia  is  removed,  the  current  may  be 
stopped  ;  the  dish  is  then  washed  and  dried.  The  con- 
centration of  ammonia  and  nitric  acid  stated  above  and  a 
current  strength  of  12  amperes  have  been  found  by  experi- 
ment to  be  most  convenient  and  accurate.  The  results  do 
not  vary  by  more  than  2  mgrms.  in  two  determinations  of 
the  same  sugar  solution. 

Another  very  accurate  method  for  the  estimation  of  the 
cuprous  oxide  is  that  of  ^fuller.  The  cuprous  oxide  is 
filtered  off  on  a  folded  filter  aud  rapidly  washed.  The 
filter  and  precipitate  are  then  placed  in  a  flask  contain- 
ing 100  c.c.  of  a  solution  of  iron-ammonium  alum  with  a 
little  sulphuric  acid  in  a  flask  with  an  atmosphere  of  carbon 
dioxide.  The  quantity  of  iron  reduced  to  the  ferrous  state 
is  then  titrated  at  15'  C.  with  a  solution  of  permanganate, 
of  which  1  c.c.  is  equal  to  0'01  grrn.  of  copper.  The 
accuracy  of  this  method  is  not  affected  by  the  presence  of 
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imparities  in  the  precipitated  cuprous  oxide;  it  is  therefore 
applicable  to  maav  kinds  of  impure  sugar  solutions  which 
cannot  be  treated  gravinietrically. — I.  F.  B. 

Cyanides   and    Cyanates  ;    Determination    of  ,   "i   the 

presence  of  one  another.  J.  W.  Mellor.  Zeits.  anal. 
Chem.  1901,  34,  [1].  17—81. 
In  estimating  the  proportion  of  cyanide  and  cyanate, 
especially  in  commercial  potassium  cyanide,  tbe  author 
determines  the  amount  of  the  former  in  terms  of  silver 
nitrate,  and  of  the  latter  by  a  method  essentially  the  same 
as  that  of  Allen  (Coumi.  Org.  Anal.  3,  184)  in  terms  of 
nitric  acid. 

(1)  20  grms.  of  the  commercial  salt  are  dissolved  in 
about  100  c.c.  of  water,  and  any  carbouate  present  precipi- 
tated by  means  of  a  solution  of  calcium  nitrate  (free  from 
chloride). 

Barium  nitrate  cannot  be  used,  on  account  of  the  insolu- 
bility of  barium  cyanate.  The  precipitate  is  filtered  off  and 
washed,  and  the  riltrate  and  washings  made  up  to  200  c.c. 
One  c.c.  of  this  solution  is  equivalent  toO'l  grm.  of  the 
sample. 

(2)  10  c.c.  of  the  solution  are  treated  with  an  excess 
of  ammonium  hydroxide  solution  and  a  few  drops  of  a 
solution  of  potassium  iodide.  It  is  then  titrated  with  X  10 
silver  nitrate  solution,  of  which  m  c.c.  will  he  used. 

(3)  To  about  10  c.c.  of  the  solution,  silver  nitrate  solu- 
tion is  added  until  no  further  precipitation  takes  place. 
The  precipitate,  consisting  of  a  mixture  of  silver  cyauide 
and  cyanate,  is  collected  on  a  filter  and  washed  with  ice- 
cold  distilled  water.  It  is  then  heated  to  about  50  C,  with 
about  5  c.c.  of  N-nitric  acid,  which  decomposes  the  whole 
of  the  cyanate.  The  filtrate  is  titrated  with  X-sodium 
hydroxide  solution.  Assuming  that  n  c.c.  were  required,  we 
have — 

a.  One  grm.  of  the  sample  contained  O'OlOj  (5— n)  grin, 
of  potassium  cyanate. 

6.  One  grm.  of  the  sample  contained  3  013  m  grm.  of 
potassium  cyanide. 

c.  One  grm.  of  the  sample  contained  0*0052  m  grm.  of 
total  cyanogen. 

The  presence  of  sodium  cyanide  introduces  a  considerable 
error  in  the  calculation  of  total  cyanogen  into  potassium 
cyanide.  But  since  the  sodium  salt  possesses  at  least  an 
equivalent  power  of  extracting  gold,  the  author  considers 
that  this  error  is  not  of  very  great  practical  importance. 

Chlorides,  when  present,  are  estimated  by  fusing  a 
weighed  quantity  of  the  sample  in  a  porcelain  crucible  w  ith 
a  mixture  of  potassium  nitrate  and  sodium  carbonate  (1  :  5). 
The  mass  is  dissolved  in  boiling  water  acidified  with  nitric 
acid,  and  the  chlorides  determined  in  the  usual  way. 

The  following  analysis  of  a  commercial  sample  of 
potassium  cyanide,  which  was  proved  to  contain  no  sul- 
phides, thiocyanates,  or  formates  is  given : — Insoluble 
constituents,  carbon  4*35,  ash  107;  CO.,  469;  S04, 
traces;  CI,  trace>  ;  CNO,  404;  total  cyanogen,  32*51; 
K,  49  90;  Xa,  159  ;  loss  (probably  water),  bv  difference, 
1-85  per  cent.— C.  A.  M. 

Lead  in  Galena  ;   Determination  of .     Willenz.     Ann. 

Chim.  anal.  appl.  5,  401 ;  Chem.   Centr.    1900,2,  [26], 

1290. 
Foe  the  determination  of  lead  as  sulphate  in  presence  of 
lime,  the  author  proceeds  in  the  following  manner  ; — 1  grm. 
•  if  the  ore  is  dissolved  in  nitric  acid  (sp.  gr.  1  4),  the  solu- 
tion concentrated,  then  evaporated  with  5 — 6  c.c.  of  strong 
sulphuric  acid,  50  c.c.  of  water  added,  and  the  whole  heated 
on  the  water-bath  for  15 — 20  minutes.  After  cooling,  the 
rnatant  liquid  is  decanted  through  a  filter,  the  residue 
washed  by  decautation,  once  with  1  per  cent,  sulphuric  acid, 
and  three  times  with  cold  water,  and  then  dissolved  in 
25  c.c.  of  warm,  faintly  ammoniacal,  33  per  cent,  solution 
of  ammonium  acetate.  The  solution  is  passed  through  the 
filter,  the  latter  washed  with  boiling  5  per  cent,  ammonium 
acetate  solution,  and  the  lead  in  the  filtrate  precipitated  by 
5 — 6  c.c.  of  concentrated  sulphuric  acid.  If,  in  presence  of 
very  much  lime,  calcium  sulphate  separates  together  with 
the  lead  sulphate,  the  clear  liquid  is  decanted  as  far  as  i 
possible,  the  residue  treated  with  1 — 2  c.c.  of  concentrated 
sulphuric  acid,  made   up  to   250  c.c.  with  water,  heated  for    I 


abiut  one  hour  on  the  water-bath  with  vigorous  agitation, 
and  then  the  lead  sulphate  treated  in  the  usual  manner. 

If  the  ore  contain  antimony,  it  is  dissolved  with  addition 
of  Boohelle  salt,  and  in  the  filtrate,  after  adding  10  c.c.  nf 
concentrated  sulphuric  acid,  the  copper  is  precipitated  by 
addiug  sodium  thiosulphate  to  the  boiling  liquid. — A.  s. 

Gold  Sodium  Chloride;  Assay  of . 

Messrs.  Johnson  and  Sons. 
See  page  210. 

ORGANIC  CHEMISTRY.— QUALITA TIYB. 

Wine  ;  Detection  of  Salicylic  Acid  in ,  Source  of  Emu 

in   the.     II.   Pellet.      Ann.    Chim.    anal.    appl.    5     j|s 
Chem.  Centr.  1900,  2,  [26],  1293. 

Ferkkika  da  Silva  has  pointed  out  that  under  some  cir- 
cumstances, ether,  like  petroleum  spirit,  will  extract  from 
wine  a  substance  which  gives  the  salicylic  acid  reaction, 
although  not  containing  that  acid.  The  substance  in 
question  is,  however,  insoluble  in  a  mixture  of  equal 
volumes  of  ether  and  petroleum  spirit.  In  using  the 
method  of  Pellet-De  Grobert,  therefore,  the  ether  should 
be  replaced  by  such  a  mixture. — A.  S. 

Wine ;  Detection  of  Orseille  in .     R.  Truchon.     Aim, 

Chim.  anal.  appl.  5,  444.    Chem.  Centr.  1901, 1,  [3], 208. 

If  wine  containing  Orseille  be  treated  according  to  the 
author's  method  (see  this  Journal,  1900,  1030),  u- 
however,  only  1  c.c.  of  sulphuric  acid  (1 :  10),  and  then  the 
piece  of  wool  treated  with  ammoniacal  water,  the  wool  is 
coloured  violet,  whilst  with  pure  wine  it  is  coloured  a  dirtv 
green. — A.  S. 

Wine  ;  Detection  of  Orseille,  Cochineal,  Phytolacca,  ami 

the  Colouring  Matter  of  the  Beet  in .     J.  Bellier 

Ann.   Chim.   anal.   appl.   5,   407 — 413.      Chem.  Ceotr 
1900,2,  [26],  1296. 

The  wine  is  first  examined  in  the  usual  manner  for  coal- 
tar  colouring  matters  by  means  of  mercury  silver  acetati 
and  magnesia.  It  is  then  tested  with  a  reagent  prepare- 
by  mixing  together  5  grms.  of  mercuric  oxide,  10  grms.  o 
ammonium  sulphate,  and  15  c.c.  of  ammonia  (sp.  gr.  0*9S 
and  making  up  to  50  c.c.  with  water.  10  c.c.  of  wine  an 
agitated  with  1  c.c.  of  the  reagent.  Pure  wines  become 
colourless,  yellowish,  or  sometimes  grey  ;  very  acid  wine 
give  a  bluish  or  greenish  tinge.  Wines  which  have  beei 
coloured  artificially  give  a  red  filtrate.  Very  acid  wine 
require  a  larger  addition  of  the  reagent. 

A  method  is  also  given  for  distinguishing  the  indi' 
colouring  matters.     The  four  colouring  matters  named  i 
the  title   may  be  detected  by  means  of  a  reagent  prejutr 
by  warming  40  grins,  of  ammonium   sulphate  and  20  gnu- 
of  mercuric  oxide  with  a  little  water,  till  a  white  r 
formed,  and  then  diluting  to  100  c.c.     10  c.c.  of  wine  ai 
boiled  with  1  c.c  of  the  reagent,  and  then  filtered.    Orseill 
and   cochineal   give  a  red,  Phytolacca   and    the  colouriu 
matter  of  beet,  a  colourless  or  yellowish  filtrate.     (S 
this  Journal,  1900,  1150.)— A.  S. 

"  Saccharin  "  and  Salicylic  Acid  or  Mixtures  of  the  Tu 
Compounds  ;  Detection  of.  K.  Hiegler.  Ann.  scient.  < 
l'Univ.  v.  Jassy,  1,  202.     Chem.  Centr.  1901, 1,  [1],  6' 

A   few   grms.   of  the   substance   under   examination  a 
dissolved  in    10  c.c.  of   water,  which   has   been   render* 
faintly  alkaline,  and  a  solution  of  /--diazonitraniline 
drop  by  drop,  with   agitation,   until  the  coloration   wM 
forms    at  first,  disappears.     The   liquid  is   then  shaken  i 
with  ether, and  the  lower  layer  withdrawn,  and  replaced  ' 
20 — 30  drops  of  a  10  per   cent,  solution  of  caustic  soii 
On  agitation,  coloured  rings  are  formed  :  green  in  preset! 
of  saccharin,  red  in  presence   of  salicylic  acid  and  I 
brown  in  presence  of  the  two  compounds  together;  in  ' 
la>t   mentioned  case,  after  repeated  agitation,  the  ether 
coloured  green  and  the  aqueous  solution  red.     If  the  can* 
soda  solution   be  removed  and   replaced  by  ammonia,  t 
ethereal    solution    is    decolorised,   whilst    the  ammoniac 
solution    becomes   bluish-green   in   presence   of   sacchar 
deep  red  in  presence  of  salicylic  acid,  and  violet  in  i 
of  the  two  compounds  together. — A.  S. 
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'otton-aeed    Oil ;    Halphen's    Reaction  for   .      E. 

Wmnpelmeyer.      Zeits.  Untersuch.  Xuhr.  Genussmittel, 

1901,4,     I], 25— 26. 
Ikikkuiv;    to    Sult-iiiMi's  communication   on    this    subject 
this  Jonmal,  1899,  «11),  the  author  states  that   he   has 
•ii  in  1  tliu   the  use  of  amy]  alcohol  a^   recommended   bj 

Jphen    gives  more  certain  results   in  a  shorter    time    than 

oltsien's  modification,    lie  applies  the  test  in  the  following 

inner  : — The  oil  (In  c.c.)  is  placed  in  a  test  tube  2-5  cm. 

Iter  anil  about    1  :>    cm.    in   length,  with   a   mark    at 

1  CO.,  and  .in  equal  volume  of  aim  1  alcohol  added,  followed 

.  about  -'  c.i    "i   i  1  per  cent,  solution  of  sulphur  in  carh  in 

mlphide.     The  tube  is  closed  with  a  cork   through  which 

short  tube  about  la  in.  in  length  and  about   ]  em. 

de, and  i>  heated  for  IS  minutes   in  a  boiling  water-bath. 

y  this  method  dark-coloured  oils  containing  only  .">  percent. 

seed  oil   \  elded  an  unmistakable  characteristic 

1  coloration.     (c/\   This  Journal,    I89i),   865;   and    1900, 

«).— 0.  A.  M 

OS;  Detect  ion  of .    New  Reaction.    Tambon. 

J.  Pharm.  Chim.  1901,  13,  [2],  57— 58. 

it  oil  (7 — 8  c.c.)  is  mixed  iu  a  stoppered  tube  with  half 
■  quantity  of  a  reagent  prepared  by  dissolving  3 — 
,ttos.  of  pure,  crystallised  glucose  in  100  c.c.  of  hydro- 
loric  acid.  The  tube  is  well  shaken,  heated  over  a  spirit 
ip  until  its  contents  just  bail,  then  shaken  again  and 
iwedto  stand.  When  as  little  as  1  to  2  per  cent,  of  sesame 
is  present,  a  rose-coloration,  soon  changing  to  eherry- 
,  is  obtained,  and  when  10  per  cent,  is  present,  the  reaction 
urs  almost  immediately.  The  coloration  is  also  given  by 
fatty  aeids,  but  not  by  certain  olive  oils  which  produce 
alour  when  tested  with  the  analogous  reagent  of  cane  sngar 
hydrochloric  acid.  A  further  advantage  possessed  by 
t  author's  reagent  is  that  the  colour  does  not  speedily 
t  i ene  black  as  m  the  older  test,  hut  remains  unchanged 
9  or  3  weeks.— C.   \.  M. 

1  -maldehgd,  and  Milk  Sugar  in  Milk  ;   Detection  of . 

K.  Riegler.     Pharm.  Centralh.  41,  [50],  7t'.9— 781. 

Is  reaction  is   based  on  the  fact  that  aldehydes  in  dilute 

•<  ition  give  a   rose  to  red  colour  with  phenylhydrazine 

doride  and  caustic  soda  solution. 

detection  of  Formaldehyde  in   Milk.— 2  c.c.  of  the  milk 

a    mixed  with  2  e.c.  of  water,  and  a  few  particles,  about 

i     grm.,    of   white   crystalline     phenylhvdrazine    hydro- 

C  >ride,   and    is    shaken     until    the     latter    is   dissolved. 

Ii  c.c.  of  10  per  cent,  caustic  soda  solution  is  then  added, 

the  mixture   shaken  for  30  seconds.     In  the  presence 

•  my  considerable  quantity  of  formaldehyde,  an  immediate 

I   is  produced;  if  only  traces  be  present,  several 

n  utes   may   elapse    before    the    red     colour   is   evident. 

milk  gives  no  colour  in  the  cold,  when  thus  treated, 

-Mailing  for  tw-o  hours. 

Hon  of  Miik  Sugar.—  To   1   c.c.   of   milk    a   little 

ne  sodium  acetate,  as  much  as  will  lie  on  the   point 

knife,  and  about  0-10  grm.  of  phenylhydrazine  hydro- 

and  2  to  3  c.c.  of  water  are  added,  and  the  mixture 

1  over  a   spirit   lamp    to   boiling;  10  c.c.  of  10  per 

it  ion  is  then  added,  the  mixture  set  aside  and 

ally  shaken.     During  the  agitation  the  mixture  soon 

i'liires  a  rose  tint,  which  passes  in  about  a  minute  to  a  red 

*  ur.— J.  0.  B. 


■  not;  Detection  of .    New  Reaction.     A.  Jorissen. 

them.  Zeit.  Rep.  1901,  25,  [8],  14. 

Belgian   pharmacopoeia  gives   a  very  inaccurate  de- 

-i|ption  of   apiol ;  substances  of  verv   varving  character 

at  to  that  description.     The  following  is  a  charac- 

reaction  :— Chlorine    water   is    added  to    a    dilute 

1  >     solution   (1   capsule  to   5   c.c.  of  alcohol)   until 

'  7  v,J  aPPt,ars  :  a  few   drops    of    ammonia  are  then 

ien  the  mixture  acquires  a  fine  brick-red  colour, 

1   h  lasts  a  short  time. — A.  C.  VV. 

'oloxin  Reaction;  New, .     St.   Miuovici.     Pharm. 

'iitralh.  41,  744  ;  Pharm.  J.  1901,  66,  [1598],  135. 
Bowing  reaction  is  stated  to  be  capable  of  detecting 
m  5,000  of  picrotoxiD,  either  directly  or   in  chloro- 


formie,  alcoholic,  or  aqueous  solution.  In  the  latter  cases 
however,  the  solution  must  be  previously  heated,  on  thi 
water-bath,  to  80°  C.  To  the  substance  containing  picro- 
toxin  or  to  two  drops  of  the  solutiou  of  picrotoxin  in  a 
glass  dish,  two  drops  of  sulphuric  acid  are  added,  and,  after 
a  minute,  a  drop  of  a  20  per  cent,  solution  of  anisic 
aldehyde  in  absolute  alcohol.  Iu  presence  of  picrotoxin, 
the  sulphuric  acid  gives  a  saffron  colour,  whilst,  on  the 
addition  of  the  anisie  aldehyde  solution,  there  is  forim  d  an 
indigo-violet  coloration,  gradually  changing  to  blue. — A.  S. 

Cinnamic  Acid  in  the  Presence  of  Benzoic  Acid ;  Detection 
°f  •      A.  Jorissen.      Chem.   Zeit.    Hep.  1901.   25 

[8],  11. 

ClNNAMIC  acid  accompanies  benzoic  acid  in  certain  benzoin 
resins  ;  it  is  occasionally  found  in  more  or  less  considerable 
quantity  in  officinal  benzoic  acid.  By  suitable  oxidising 
agents,  cinnamic  acid  is  converted  into  benzaldehyde  ;  if  it 
be  suspended  in  a  5  per  cent,  solution  of  uranium  acetate 
exposed  to  direct  sunlight,  the  oxidation  takes  place  within 
a  few  minutes,  the  liquid  then  smells  of  benzaldehyde  and 
contains  a  brownish  precipitate. — A.  C.  W. 

Tropine ;  Detection  of .    New  Reactions.     S.  Vreven. 

Chem.  Zeit.  Rep.  1901,  25,  [8],  12. 
Cadmium  potassium  iodide  gives  with  tropine  in  slightly 
acid  solutions,  a  crystalline  precipitate  consisting  of  well- 
formed  hexagonal  tables,  which  melt  above  200°  C.  to  a 
clear  liquid.  The  double  salt  is  relatively  very  soluble  ;  the 
precipitate  is  only  produced  in  concentrated  solutions.  With 
phosphomolybdic  acid  in  slightly  acid  solution,  tropine  gives 
a  yellowish  precipitate,  seen  under  the  microscope  to  consist 
of  matted  needles.  On  heating,  the  compound  turns  green 
and  then  decomposes  without  melting.  These  reactions 
distinguish  tropine  from  the  four  chief  mydriatic  alkaloids 
of  the  solanaceae  ;  the  latter  give  amorphous  precipitates 
with  cadmium  potassium  iodide,  or  crystalline  precipitates 
quite  different  in  appearance  to  the  tropine  product.  With 
phosphomolybdic  acid  they  give  only  amorphous  precipitates. 

—A.  C.  W. 

ORGANIC  CHEMISTRY— QUANTITATIVE. 

Dissolved  Substance  in  a  Solution  ;  Determination  of . 

H.    Lasne.      Ann.    Chim.    anal.   appl.    5     402.      Chem 
Centr.  1900,  2,  [26],  1294. 

In  determining  the  dry  substance  or  extract  by  Laborde's 
method  of  heating  in  the  air  bath  at  60°  C,  inconvenience 
is  caused  by  spirting  of  the  liquid  and  condensation  of 
water  in  the  neck  of  the  flask.  The  author  avoids  these 
difficulties  by  introducing  into  the  flask  a  tube  drawn  out  to 
a  capillary,  which  must  be  so  fine,  that  by  opening  the 
tube  a  variation  of  pressure  of  only  1  cm.  is  caused."  The 
liquid  is  introduced  into  a  weighed  flask,  provided  with  the 
capillary  and  with  another  bent  tube,  which  is  connected 
with  an  air  pump.  The  apparatus  is  placed  in  the  water 
bath  at  35°  C,  and  gradually  heated  to  6'JD  C.  With  lOc.c. 
of  liquid,  the  evaporation  is  complete  in  less  than  two 
hours. 

Glycerin  can  be  determined  in  a  similar  manner.  For 
this  purpose  the  flask  containing  the  liquid  is  heated  for 
li  hours  in  the  air  bath  at  150°  C,  and  then  for  i  hour  at 
180°  C.  Instead  of  air,  carbon  dioxide  is  drawn  through 
the  apparatus.  The  glycerin  which  distils  over  is  collected 
in  two  wash-bottles  containing  some  water,  and  is  then 
determined  by  one  of  the  usual  methods. — A.  S. 

Coal  Briquettes  ;  Examination   of .     G.   A.    Le  Roy. 

Ann.  Chim.  anal.  appl.  5,404  —  407.     Chem.  Centr.  1900, 
2,  [26],  1298. 

The  determination  of  moisture  should  be  carried  out  at  a 
temperature  not  exceeding  95°  C.  The  tar  used  as  binding 
material  does  not,  up  to  the  present,  appear  to  have  been 
paid  particular  attention,  although  upon  its  character  and 
quantity,  the  solidity  of  the  briquette  and  the  behaviour  of 
the  latter  on  burning,  as  regards  cohesion,  are  dependent. 
The  author  extracts  the  tar  by  a  mixture  of  equal  parts  of 
carbon  bisulphide  and  petroleum  spirit.  The  sample  of  the 
briquette  is  powdered  and  mixed  with  5  —  10  parts  of  coarse 
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suud.  The  apparatus  u-ed  is  similar  to  a  Soxhlet  extractor, 
but  is  enclosed  bj  ■  water  jacket,  in  order  that  the  liquid 
uiav  be  kept  coo!.  The  solvent  is  distilled  off  from  the 
extract,  and  the  residue  dried  at  about  50  C.  and  weighed. 
Coal  briquettes  usually  contain  about  8  per  cent,  of  tar. 

— A.  S. 

Prussian  Blue  in  Spent  Oxide;  Rapid  Determination 

of .     J.  M.  l'opplewell. 

page  22.">. 

iu  .-  Analyst*  of  .      G.  Buchoer.     Client.  Zeit 

1901,  25,  [8],  21—28,  aud  [4],  37-39. 
Acid  and  Saponification  Values. — In  the  determination  of 
the  acid  and  saponification  values,  one  of  the  chief  sources 
of  error  is  the  use  of  too  weak  alcohol,  For  the  pre- 
paration of  the  alcoholic  alkali,  absolute  alcohol  si  mild  be 
used,  and  the  wax  should  be  treated  with  alcohol  of  '.'6  per 
cent,  strength. 

Detection  of  Stearic  Arid. — The  following  modification 
of  Fehling's  test  is  recommended: — 3  »rms.  of  the  wax 
are  boiled  with  lo  c.c.  of  80  percent,  alcohol  for  a  few 
minutes,  after  which  the  tube  is  immersed  in  cold  water 
and  shaken  so  that  a  thick  paste  results.  After  standing 
for  an  hour  it  is  filtered,  aud  the  filtrate  mixed  with  a  large 
■  s  of  water,  or  with  an  alcoholic  solution  of  lead 
acetate  or  calcium  chloride,  which  make  the  test  more 
sensitive.  Normal  waxes  give  only  a  faint  opalescen 
though  after  some  hours  they  often  show  an  amorphous 
deposit,  especially  in  the  case  of  soft  African  waxes.  A 
wax  is  regarded  by  the  author  as  pure  in  this  respect  when 
it  shows  no  deposit  of  stearic  acid  after  1 — 2  hours. 

Detection  of  Ghjcerides. — The  saponification  residue  is 
evaporated  to  expel  the  alcohol,  then  mixed  with  water  and 
filtered,  and  the  filtrate  tested  with  potassium  bisulpbate 
in  the  usual  way  (acrolein).  When  considerable  quantities 
of  glycerides  are  present,  this  test  can  be  used  directly  on 
the  wax. 

Neutral  Substances  are  tested  for  by  Weinwurni's 
method,  resins  by  Storch'a  reaction,  and  wool-fat  by  the 
cholesterin  test. 

Extreme  Limits  of  the  Values  for  Pure  Wax. — The 
author  considers  that,  given  negative  results  of  the 
qualitative  tests,  waxes  may  be  pure  which  give  values 
falling  within  the  following  limits: — Acid  value,  17 •  5  —  21  ; 
ether  value,  70—78  ;  and  saponification  value,  87*5 — 99. 

Ghedda  Wax. — This  is  a  very  plastic,  aromatic  wax, 
derived  from  British  India.  It  gives  very  abnormal  figures, 
and  the  author  has  frequently  met  with  a  sample  giving 
results  such  as:— Acid  value,  5*33;  ether  value,  8835; 
and  saponification  value,  'J3'68. 

African  Waxes. — These  also  yield  somewhat  abnormal 
figures.  One  sample  obtained  from  Afrat,  near  Mogadore, 
gave  the  following  results: — Specific  gravity  at  15°  C, 
0*961;  melting  point,  64° — fi5°  C. ;  solidification  point, 
>'.l  C.  ;  iodine  value,  11*65;  acid  value,  19*92;  ether 
value,  79'43;  and  saponification  value,  99'35.  Iu  the 
stearic  acid  test,  a  slight  amorphous  deposit  was  obtained 
after  the  filtrate  had  stood  for  2  I  hours. 

Chemically  Bleached  Beeswax. — I'nder  certain  circum- 
stances the  acid  value  of  the  waxes  may  he  raised  at  the 
expense  of  the  ether  value.     For  example  :  — 


Acid  Value.        Ether  Value. 


Saponification 
Value. 


78*88 

07*08 

8*20 

•-B-  50 

7:5' 17 

:n;-7'i 

3*10 

7-»  ••!■! 

08*45 

J -75 

2.5-00 

70*00 

06*00 

2*80 

60*00 

2*70 

— C.  A.  M. 
Tanning  Mat, rials;    Determination  of  Tanning   Matter 

in .     I.  Koeinei.     Leather  Manufacturer,  Dec.  1900, 

11,  [12],  241  —  2  is. 
At    a    meeting   of  the    American    Association   of   Official 
Agricultural  Chemists,   held   in    Washington,   U.S.A.,    on 
November  16th,  1900,  a   paper   was   read  "by  the   referee  of 
the  Association,  Mr.  Oma  Carr,  giving  particulars  of  experi- 


ments which  had  been  carried  out  with  a  view  to  tl 
improvement  of  the  official  method  of  the  Association  f 
the  analysis  of  tanning  materials. 

Soluble  Solids. —  The  conclusions  drawn  from  exp< 
as  to  the  hest  method  of  determining  the  soluble  solids ., 
(1  )  that  if   the  filtration    is   performed  without  the  D 
of  an   "assistant,"'  the   insoluble  matters  are   not 
removed;   (2)   that   the  absorption  of    the  tannin    bi 
filter  paper  is  largely  dependant   upon   the  length 
the  solution   is   in   contact   with  the  paper  ;  (3)  thai 
acid  modifies  the  basic  nature  of  the  filter  paper ; 
it  is  possible  to  secure  concordant  result-  by  tile  add 
lead  acetate  and  acetic  acid,  afterwards  filtering  throu 
paper  ;  (5)  that  as   the  method    stands    it  gives   low  figu 
for  oakwood,  and  high  for  quebracho,  and  this  will  hold  r>, 
in  comparison  with  any  materials  so  differiug. 

Hide  Ponder. —  The  Vienna  powder  generally  u: 
because  of  its  close  adherence  to  the  limits  of  insolabi] 
and  absorption  adopted  by  the  Association,  has  recen 
shown  such  a  wide  departure  from  these  limits  as  to  f 
wholly  without  the  range  of  allowable  variation  ;  it  has  n 
been  noticed  that  many  of  the  samples  of  Vienna  h 
powder  recently  received  contained  small  quantities  of  at 

It  will  be  seen  that  inasmuch  as  the  moisture  content 
the  wet  pressed  hide  is  variable  with  the  physical  C 
thereof,  a  definite  statement  of  the  dry  hide  present  in 
wet  cake  must  be  made  ;  the  results  are  concordant  for  i 
definite  quantity  of  powder,  but  the  fineness  of  si 
powders  permits  great  loss  in  squeezing,  and  the  actual 
powder  present  in  the  solution  is  thereby  variable. 

Volume  of  Solutions  for  Dryiny. — Owing  to  the  sensii 
ness  of    tanning    materials  to    heat    aud   oxidation  wl 
drying,  it  is  believed  that  the  use  of  volumes  yielding  0' 
0*5   grm.  of  residue   would  give   more  concordant 
The  experience  of  the  referee  is  that   residues  of  I 
may  be  dried  to  nearly  constant  weight   on   the  steam  i 
in  five  hours,  afterwards  drying  in  an  air  or  water 
half-an-hour  ;  it  is  therefore  to  be  recommended  to  sul 
tute  50  c.c.  wherever   100  c.c.  are  stipulated  in  the  off  I 
method. 

Fairly  concordant  results  were  obtained  by  eight  diffe  t 
members  of  the  Association  making  analyses  of  t! 
samples  of  oakwood  and  quebracho  extract,  the  anal  I 
being  done  by  the  official  method  of  the  Association,     t 
quebracho  is  a  severe  trial  on  the   accuracy  of  the 
owing  to  the  large  amount  ef  tanning  matter  pre- 
the  extreme  fineness  of  the  insoluble  matter  ;  varial 
the  amount  of  non-tanning  matters  may   he  large 
buted  to  variations  in  the  character  of  the  hide  po»i! 

It   was   eventually  resolved  that    the    following 
amended  method  of  the  Association. 

1.  Preparation   of  Sample. — Barks,  wood- 
extracts,  and  similar   tanning  materials   should  be  gr  "I 
to  such  a  degree  of  fineness  that  they  can  be  th- 
extracted.   Fluid  extracts  must|be  heated  to  a  tempi 

50°  C.,  well  shaken  and  allowed  to  cool  to  room  teal] 

2.  Quantity  of  Material. — In  the  case  of  kuks  and  -    • 
materials,  use  such  quantity  as  will  give  about   0 
total   solids   per    100   c.c.   of  the   solution  and  • 
Soxblet  or  similar  apparatus  at  steam  heat   i 
materials.      For   canaigre   and  substances  contaii 
amounts  of  starch,  use  a  temperature  of  5n   to  55    ' 
near  completion,  finishing  the  extraction  at  steam  I 
the  case  of  extracts,  weigh   such  quantity 

residue  of0*8grm.  on  evaporation  of  100  c.c.  of 
dissolve  in  800  c.c.   of  water  at  a  temperat: 
allow   to   stand   12     hours  and    make    up  the  quuni 
1  litre. 

3.  Moisture. — Place  2  grms.,  if  it  be  an  extr 
bottomed  dish  not  less  than  6  cm.  in  dial 

of  water,    warm    slowly  until    dissolved  and  conlini  ' 
evaporation  until  dry. 

All  evaporations  called  for  after  evaporation 
on  the  water-bath,  shall  be  done   by  one  of  tl 
three  methods,  the  soluble  solids  and  non-tanning  r  '' 
being  dried  under  as  nearly  identical  condition' 

(a)  For  24  hours  at  a  temperature  of  100°  C. 

(6)  For  8  hours  at  100:  to  110    C.  in  air  oven. 

(c)  To  constant  weight  in  vacuo  at  70    ft 
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4.  Total  Solid*.— Shake  the  solution  and  without  tillering, 
.mcdiat.U  remove  SO  ce.  with  a  pipette,  evaporate 
ighed  dish  and  drj  ;  the  dishes  sh(  uld  be  Bat-bottomed 
idnol  less  than  6  om.  in  diameter. 

;Mc  Solids.— Filtration  shall  take  place  through 

luble-pleated  filter  paper,  the  first  150  c.e.  passing  through 

.11  be  rejected,  and  the  50  o.c.  nexl  passing  through  shall 

ted,  evaporated,  and  dried.     When  a  clear  filtrate 

otherwise  be   obtained,  the  use  of  10  grms.  of 

previously  washed  in  a  portion  of  the  solutionis 

rmissiblc      Evaporation  during  filtration  must  be  guarded 

ainst. 

■'ional  Method. — (»)  To  100  c.e.  of  the  solution 
a  .  of  a  solution  of  lead  acetate,  4  grins,  per  litre, 
ding  the  reagent  drop  by  drop  from  a  burette  and  stirring 
anwhile.  Now  add  lOc.c.  of  a  solution  of  acetic  acid, 
gnu.  of  glacial  acid  per  litre,  stirring.  Throw  on 
able-pleated  filter,  reject  until  clear  and  evaporate  and 
i  50  o.c. 

another  portion  of  loo  c.e.  repeat  the  foregoing, 
sept  that  20  c.e.  of  lead  acetate  solution  shall  he  used. 
tesidne  from  (a)  shall  he  multiplied  by  1*2,  and  from  (/i) 
IS,  to  bring  back  to  the  original  100  c.e.  Add  to  the 
weight  of  the  residue  from  (a)  the  difference 
ween  (a)  and  (6),  and  calculate  the  found  residue  to 
uble  solids.  This  corrects  for  dilution  and  removal  by 
■  I. 

i.    Non-Tanning  Matters. —  Prepare    20   grms.   of    hide 

rder  by  washing  in  a  No.  7   beaker  with  from  800  to 

00  c.e.  of  water,  stir  well  and  let  stand  one  hour,  filter 

magma   through    linen,  squeeze   thoroughly   by  hand, 

-lure  as  possible  by  means  of  a  press, 

gh  the  pressed   hide  and  take  approximately  one-fourth 

tore  determination.     Weigh  this  portion  carefully 

dry  to  constant  weight,     Weigh  the  remaining  tl 

which  must  contain  between  12  and  13  grms.  of 
hide,  add  to  200  c.e  of  the  solution  and  shake  10 
mtes.  Throw  on  funnel  with  cotton  plug  in  stem, 
iru  until  char,  evaporate  50  c.e.  and  dry.  The  weight 
this  residue  must  be  corrected  for  the  moisture  con- 
ed in  the  wet  pressed  hide.  The  shaking  must  be  done 
ome  form  of  mechanical  shaker.  The  machine  used  by 
„r^i-ts,  and  known  as  the  milk-shake  is  recommended. 
Tanning  Matters. — The  amount  of  these  is  shown  by 
difference   between   the    soluble    solids   and    the    non- 

11118. 

Testing  the   Hide   Powder. — (n)  Shake  10  grms.  of 

der   with    250   c.e.    of    water   for    five    minutes,    strain 

>ugh  linen,  and  squeeze  the  magma  thoroughly  by  hand  ; 

at   this    operation    three    times,    pass    the   last    filtrate 

ipi  r  until  clear,  evaporate  jo  e.e.  and  dry  ;  if  this 

ant  to  more  than  0  mgrms.,  the  powder  must  be 

cted. 

'))  Prepare  a  solution  of  pure  gallotannic  acid   by  dis- 
arms, in  1  .oiio  c.e.  of  water.     Determine  the  total 
orating  and   drying  50  e.e.  of  this   solution, 
o.c  of  this  solution  with  bide  powder,  exactly  as 
raph  6.     The  powder  must  absorb   at   least  95   per 
'.  of  the  total  so'.ids.     The    gallotannic    acid    used    must 
etcly  soluble  in  water,  acetone,  alcohol,  and  acetic 
1  shall   not  contain    more  than  1  per  cent,  of  sub- 
■i    removed   by  digesting  with    yellow    mercuric 
le  on  the  steam  hath  for  two  hours. 

Am    analysis  made  with  a  powder  which  does  not 
1  the  conditions  of  the  preceding  paragraphs  shall   not 
d  as  by  this  method. 

ling  the  Non-tanning  Filtrate. — (a)    For   tannin. 

t  a  small  portion  of  the  clear  non-tanning  filtrate  with  a 

-  of  a  1  percent,  solution  of  Nelson's  gelatin.     A 

licates  the  presence  of  tannin,  in  which  case 

•at  8,  usiug  25  instead  of  20  grms.  of  powder. 

r  soluble  hide.      To  a  small  portion  of  the  clear 

i  filtrate  add  a  few  drops  of  the   filtered  tanning 

ion.     A   cloudiness  indicates  the  presence  of  soluble 

,  in  which  case   repeat  6,   giving  the   powder  a   more 

.string. 

'.  Temperature   of    Solutions.  —  The  temperature   of 
11   he  between  16°  and  20°  C.  when    measured 
filtered. 


All  dryings  shall  be  in  flat-bottom  dishes  not  less  than 
6  cm.  in  diameter. 

Schleicher  and  SchuU's  No.  590,  15  cm.,  shall  be  used  for 
all  filtration?. — M.  C.  L. 

Leather;     Determination     of    Mineral    Acids     in     . 

Paper  read  before  the  Paris  Conference  of  the  I.A.L.T.O. 

II.  B.  Procter  and  A.    li.   Searle.      Leather  Trades'  Rev. 

34,  (773),  19. 
I  i  has  been  found  that  none  of  the  various  methods  which 
have  been  proposed  for  the  estimation  of  sulphuric  and 
other  mineral  acids  in  leather  are  as  satisfactory  as  could 
be  desired.  The  extraction  of  acid  by  water  or  alcohol 
has  been  shown  to  be  incomplete.  The  method  of  boiling 
up  the  leather  with  an  alkaline  earth,  sbch  as  magnesia  or 
quicklime,  also  fails  to  extract  the  whole  of  the  acid, 
unless  the  mass  be  ignited.  Even  then  a  double  deter- 
mination is  necessary.  The  authors  suggest  a  modification 
of  llehner's  process,  used  for  the  determination  of  sulphuric 
acid  in  vinegars. 

A  convenient  quantity  of  the  leather,  about  3  gnus., 
is  placed  in  a  platinum  dish  of  about  100  c.e.  capacity,  and 
covered  with  an  excess  (-J0  c.e.)  of  decinormal  sodium  car- 
bonate. After  evaporation  to  dryness  on  the  water-bath, 
the  residue  is  ignited  over  a  Bunsen  burner  at  a  low  red 
heat.  When  all  the  carbonaceous  matter  has  been  de- 
stroyed, the  residue  is  allowed  to  cool,  and  is  then  warmed 
with  30  c.e.  of  decinormal  hydrochloric  acid  until  as  much 
as  possible  has  been  dissolved.  The  liquid  is  then  filtered 
and  titrated  with  decinormal  sodium  carbonate,  with 
Methyl  Orange  as  indicator.  The  total  volume  of  standard 
alkali  used,  both  before  and  after  ignition,  less  the  volume 
of  standard  acid  employed,  when  multiplied  by  0' 00-19, 
gives  the  amount  of  mineral  acid  present,  expressed  in 
terms  of  sulphuric  acid,  in  the  quantity  of  leather  used  for 
the  determination.  The  exact  nature  of  the  mineral  acid 
present  must  be  ascertained  by  the  usual  qualitative  tests. 
In  leathers,  however,  it  will  generally  be  found  to  be 
sulphuric. 

The  authors  found,  in  specially  prepared  leathers,  that  the 
above  process  agreed  in  every  case  satisfactorily.  In  a 
portion  of  [a  hook  leather  which  had  become  very  rotten, 
1  •  96  per  cent,  of  sulphuric  acid  was  found.  In  a  piece  of 
pig  skin,  from  a  chair  in  a  Glasgow  restaurant,  2-61  per 
cent,  of  sulphuric  acid  was  found. 

By  the  above  method  organic  acids  cannot  he  determined. 

—J.  G.  P. 

Lactose  in  Milk  ;  Determination  of .     A.  Scheibe. 

Zeits.  anal.  Chein.  1901,  34,  [1],  1— -14. 
Gravimetric  Estimation. — The  author  advocates  the  follow- 
ing method  : — To  25  c.e.  of  the  milk,  diluted  with  400  c.e. 
of  water,  are  introduced  successively  10  c.e.  of  the  copper 
sulphate  portion  of  Fehliug's  solution  (69-28  grms.  per 
litre),  3  5  to  4  c.e.  of  X-sodium  hydroxide  solution,  and 
20  c.e.  of  a  cold  saturated  solution  of  sodium  fluoride. 
After  30  minutes  the  liquid  is  made  up  to  the  mark  and 
altered,  and  100  c.e.  of  the  filtrate  boiled  with  50  e.e.  of 
Fehling's  solution  for  six  minutes  in  a  deep  porcelain  basin. 
The  separated  cuprous  oxide  is  collected  in  a  filter  tube 
containing  asbestos,  reduced  in  hydiogeu,  and  the  weight  of 
copper  calculated  into  lactose  with  the  aid  of  Soxhlet's 
table  (J.prakt.  Chem.  1880,  266  ;  cf.  Kjeldahl.this  Journal, 
1895,  896). 

Polarimetric  Estimation. — 75  c.e.  of  the  milk  are  treated 
with  7 -5  c.e.  of  sulphuric  acid  (20  per  cent,  by  weight) 
and  7'5  c.e.  of  a  solution  of  mercuric  iodide  prepared  by 
dissolving  40  grms.  of  potassium  iodide  in  200  c.e.  of  water, 
shaking  the  solution  with  55  grms.  of  mercuric  iodide, 
diluting  to  500  c.e,  aud  filtering  from  the  undissolved  salt. 
The  milk  is  then  made  up  to  100  c.e.  and  filtered,  aud  the 
filtrate  polarised  in  a  40  ram.  tube  at  17'5°C.  With  a 
Schmidt  and  Hiinsch  half-shadow  apparatus,  fitted  with  a 
double  quartz  compensation  wedge,  one  sugar  degree 
corresponds  to  0-1642S  grm.  of  lactose  in  100  c.e.  When 
a  polarnueter  giving  the  actual  angle  with  sodium  light  is 
used,  the  reading  should  be  made  at  20'  C,  when  l3  =  0-4759 
grm.  of  lactose  in  100  e.e.  A  correction  is  necessary  for 
the  volume  of  the  precipitate.  In  the  case  of  whole 
m>lk  (2-8  tc  4-7  percent,  of  fat),   this   may  be   made  by 
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multiplying  the  percentage  of  lactose  obtained  bj  0*94  j 
or  by  0-97  in  the  case  of  skim  milk.  Or.  as  is  essential 
with  cream  and  colostrum,  the  volume  oi   the   precipitate 

mav  be  determined  in  the  following  manner  :  — 

il.  The  rotatory  power  of  10  grms.  of  pure  lactose  is 
determined  when  dissolved  in  75  C.C.  of  water,  mixed  with 
7'fi  e.c.  of  2o  per  cent,  sulphuric  acid,  and  7-5  c.c.  of  the 
mercuric  iodide  solution,  anil  diluted  to  100  c.e.  The  grms. 
of  lactose  thus  apparently  found  correspond  to  M,  in  the 
equation. 

b.  Ten  grms.  of  lactose  are  dissolve!  i-i  7."'  c.c.  of  the 
milk  with  the  aid  of  heat.  When  cold  0-5  c.c.  of  concen- 
trated ammonium  hydroxide  is  introduced,  followed  after 
10  minutes  by  75  c.c.  of  20  per  cent,  sulphuric  acid  and 
7-5  c.c.  of  mercuric  iodide  solution,  and  the  whole  made  up 
to  100  c.c.  and  filtered.  The  tiltrate  is  polarised,  and  the 
result  obtained  with  7.">  c.c.  of  the  milk  subtracted  from  this 
result,  the  difference  i  n-responding  to  the  apparent  weight 
in  grms.  of  lactose  added  to  the  milk.  This  is  represented 
by  M5  in  the  equation. 

e.  The  ti  lume  of  the  liquid  +  the  volume  of  the  precipi- 
tate (=  l'V)  =  100  c.c;  Mj  corresponds  to  this  volume. 
The  volume  of  the  liquid  =  100  — PV,  which  corresponds 
to  Mi  or — 

100:  Mj=  (100-PV):M, 


l'V  = 


LOOM, 

M. 


d.  The  actual  percentage  of  lactose  in  the  milk  is  obtained 
by  multiplying  the  apparent  amount  In     "jni|      .— C.  A.  M. 

Dextrin  in  Cocoa  and  Chocolate;  Detection  and  Approxi- 
mate Determination  of  ,  by  Polarisation.     P.  Wel- 

mans.  Zeits.  offentl.  them.  5,  478—483.  Ohem.  Centr. 
1901,  1,  [1],  65. 
The  detection  of  dextrin  in  cocoa  powders  and  chocolates 
may  be  effected  by  using  the  aqueous  liquid  obtained  in  the 
author's  method  for  the  determination  of  the  fat  (see  this 
Journal,  1900,  1151).  10  c.c.  of  this  liquid,  filtered,  if 
necessary,  are  mixed  with  40  c.c.  of  96  per  cent,  alcohol ; 
the  presence  of  dextrin  is  indicated  by  the  immediate 
formation  of  a  milky  turbidity. 

The  quantitative  determination  of  dextrin  by  means  of 
the  polariscope  is  based  upon  the  fact  that  although  dextrin 
is  not  precipitated  by  lead  acetate  alone,  it  is  quantitatively 
precipitated  by  that  substance  in  presence  of  ammonia. 
Therefore,  since  ammonia  is  without  influence  on  the  other 
BTjgars,  if  the  polarisation  of  the  aqueous  extract  be 
determined  before  and  after  addition  of  ammonia,  there  are 
obtained  a,  representing  the  amount  of  dextrin  and  sugar, 
and  b,  the  amount  of  sugar.  Then  g  gives  the  amonnt 
of  added  dextrin,  as  commercial  dextrin  mostly  shows  a 
rotatory  power  equal  to  twice  that  of  sugar.  The  gravi- 
metric'method  of  double  inversion  and  precipitation  with 
Febling's  solution  does  not  give  such  good  results  as  the 
method  described  above. — A.  S. 


Determination    if    .      New 

Montatsh.  fur  Chem.   1900,   21, 


Aldehydes;  Volumetric 
Method.  M.  Ripper. 
[10],  1079—1085. 

25  c.c.  of  an  aqueous  soluticn  of  the  aldehyde  (about 
0"5  per  cent.)  are  mixed  with  50  c.c.  of  a  solution  of 
hydrogen  potassium  sulphite  (12  grms.  per  litre),  and  the 
flask  tightly  closed  and  put  aside  for  15  minutes.  In  the 
interval  thi  bisulphite  solution  (50  c.c.)  is  standardised  by 
N  10  iodine  solution,  with  which  subsequently  the  uucom- 
bined  sulphurous  acid  is  also  determined.  The  difference 
gives  the  amount  of  bi-ulphite  which  has  entered  into 
combination  with  the  aldehyde. 

The  amount  of  tl  led  by  the  formula — 


A  = 


,      M 


1       U 


in  which  A  represents  the  amount  of  aldehyde,  I  the  iodine 
corresponding  to  the  combined  sulphurous  acid,  and  Mthe 
molecular  weight  of  the  aldehyde  in  question. 


From  this  the  following  factors  are  obtained  :  — 
Formaldehyde  =  1  x  0-11827. 

AcctaUhhyde    =  I    x   0- 17348. 

Benialdehyde  =  I  x  0-41788. 
Vanillin     '        =  1   x   0-59993. 

It  is  not  advisable  to  use  concentrated  solutions  of  th 
aldehyde  and  bisulphite,  since  the  hydriodic  acid  forim- 
in  the  titration  would  then  have  a  reducing  action  upo 
the  sulphurous  acid. 

The  method   is  said  to  yield  reliable  results   in   e 
in  which  the  aldehyde  is  soluble  in  water,  or  can  be  brout'l 
into  solution  by  the  addition  of  a  little  alcohol. 

In  the  case  of  the  four  aldehydes  mentioned  above,  U 
analyses  are  described  in  detail,  to  show  that  the  rest 
in  close  agreement  with  those  obtained  by  recognised  reliali 
methods. — C.  A.  M. 

Malic  Acid;    Determination  of .     A.  Ililger.    Zei 

I'nters.  Nahr.  und  Genussmittel,  1901,  4,  [2],  49—50. 
The  author's  method  is  based  upon  the  fact  that  palladiu 
chloride  iu  a  ueutial  or  slightly  alkaline  solution  is  redim 
by    malic   acid,   whilst   tartaric,  succinic,  and  aceti 
have  no  action  upon  palladium  salts  under  these  conditio! 
In  determining  the  acid  in  wine,  100  c.c.  are  evaporali 
to  one-third  of  the  volume  on  the  water  bath  to  expsl  t 
volatile  constituents,  and  basic  lead  acetate  added  until  tl 
reaction    is  slightly  alkaline.     The  precipitate,  which  « 
contain  the  whole  of  the   malic  acid,  is  washed  four  or  li 
times  with  cold  water,  and  dissolved  in  a  little  boiling  dih 
acetic  or  nitric  acid.     The  solution  is  heated  to  the  boilii 
point  and  rendered  alkaline  with  sodium  carbonate,  whilsl 
current    of  carbon    dioxide  is   passed  through  the  boili 
liquid   for  about   10  minutes.     It  is  then  filtered  from  I 
basic  lead  carbonate,   and  the  filtrate   concentrated  to 
least    100  c.c,   again  neutralised   with   hydrochloric  ari 
mixed  with  10  e.c.  of  a   5  per  cent,  solution  of  palladi- 
chloride  in  a  500  c.c.  flask,  and  boiled  for   10  muio 
soon  as  the  evolution  of  carbon  dioxide  has   ceased,  t 
liquid  is  again  slightly  acidified  with  hydrochloric  I 
the  heating  continued  on  the  water-bath  until  the  palladii 
agglomerates    at  the  bottom   of  the  flask,  after  which  I 
metal  is  collected  in  an  Allihn's   filter  tube,  washed,  drii 
heated  iu  a  current  of  carbon  dioxide,  and  weighed.    T 
lead  precipitate   may   also  be  decomposed  with  hydrog 
sulphide,  but  it  is  then  necessary  to  completely  c 
the  solution. 

Onegrm.   of  malic  acid  reduces  0-294  grm.  of  palladi 
chloride.     Of  the  other  constituents  of  the  wine,  tin 
substances,  glycerin,  glycolic  acid,  tannin,  colouring  matl 
and   sugar  have  also  a  more  or  less   reductive  in 
Red    wines    should   be    decolorised    with    animal 
before  the  concentration. — C.  A.  M. 

Salicylic  Acid,  Salicylates,  and  Phenol;  Detertm 
— -.       F.   Telle.      J.   Pharm.   Chim.    1901,  13, 
49—56. 

The  author  a6serls  that  on  adding  an  excess  of  broniin  i 

an  aqueous  solution  of  salicylic  acid  or  a  salicylate, 

salicylic  acid  is  precipitated  — 

C6HJ(OH)CO.OH  +  4Br  =  C6HcBr.,(OH)CO.OH  +  8i|» 

(See  this  Journal,  1899,  714.) 

Instead   of   using   an    aqueous   solution   of  broD 
liberates    the   bromine   by  adding  a   standard   sol 
sodium    hypochlorite  to  a   solution  of  potassium   broi  I 
acidulated  with  hydrochloric  acid. 

Salicylic  Acid. — 1  grm.  is  dissolved  in  sodium  bj 
J    solution,  and   the   volume  made  up  to  500  c.c 
this  solution  are  mixed  with  5  c.c.  of  a  10  per  cent 
of  potassium   bromide,  and    10   to  15  drops   (not   I 
hydrochloric  acid,  and  titrated   with  standard  hi  | 
until   the  liquid,  after   shaking,  retains  a  faint   yell 
The  cud  point  may  be  made  more  apparent  by  the 
of  5  c.c.  of  chloroform  (which  dissolves  the  tir-t 
free  bromine  in  excess)   with  some  alcohol  to  pn 
emulsion. 

The  hypochlorite   solution  which   should  contain  n 
3-55  grms.  of  available  chlorine  per  litre  (=8; 


„reh  so.  iitoi.1      THE  JOURNAL  OF  THE  SOCIETY  OP  CHEMICAL  INDUSTRY. 


289 


mine,  and  8-45  eras,  of  salicylic  acid)  is  standardised 
-  ohlorometric   solution,  or   by  a   solution 
arsenions   anhydride  containing  4' 95  grms.   per    litre, 
issium  bromide  being  osed  us  indicator. 
ialicj/latit  of  Sodium,  Lithium,  and  Magnesium. — These 

red  in  water  (1:500)  and  titrated  as  above. 

lismutli  Salicylate.  -1  grin,  is  treated  with  25— 30  c.c. 

vater,  boiled  for   10  minutes  after  the  introduction  of 

lodimn  hydroxide  solution  (HO    B.), cooled,  diluted 

.  ami   filtered.      2.">  c.c.  of  the  filtrate   are  then 

II   before.     In  the  author's  experience  there  is  a 

I  v. ui;itioti  in  the  composition  of  different  samples  of 

i  reial  salt. 

The   determination    is   made    in   precisely   the 
loner    as    with    salicylic    acid,   the    results    being 
dated  in  accordance  with  the  equation — 

I    11  .■  11  +  6Br  =  C6HsBr3.OH  +  SHBr. 

henyl  Salicylate. — In   calculating  the   results    of    the 
.-  applied  to  this  compound,  six   molecules  of  the 
bromine  are  assigned  to  the  phenol,  and  four  to 
ylic  acid. — C.  A.  M. 

•one    in  Essential    Oils;     Determination   of .      J. 

Walther.     J.  Pharm.  Chim.  l'JOl,  13,  [1],  32— 33. 

is  the  principal  constituent  of  oil  of  cumin,  in 
-  dextrorotatory,  and  of  oil  of  M.  cu'spa,  in  which 
■vorotatorv.  According  to  ihe  following  method  for 
.tiination  of  the  ketone,  it  is  transformed  into  the 
.  and  the  residual  hydroxy  lamine  determined.  2 — 5 
of  material,  a  measured  volume  of  concentrated 
Lylamiiu  hydrochloride  solution,  2  grnis.  of  sodium 
onate,  and  25  c.c.  of  alcohol,  free  from  aldehydes,  are 
need  into  a  flask  connected  to  an  inverted  condenser. 
heating  for  80  mius.  and  cooling,  water  acidulated 
ydroohloric  acid  is  added;  the  washings  are  made 
CO.  of  filtered  liquid  the  excess  of 
rylamine  is  now  estimated:  the  solution  is  made 
I  t.'  Belianthin  !>y  means  of  caustic  soda.  Pheuol- 
ein  is  then  added;  hydroxylamine  is  neutral  to  this 
'hat  the  quantity  of  soda  now  required  to 
■c  the  coloration  is  proportional  to  the  amount  of 
xy  Limine  salt  present  1  c.c.  of  ^  N.  soda  eorre- 
•  to  0"  15  gnu.  of  carvone.  The  results  are  said  to  be 
satisfactory  ;  with  pure  carvone,  almost  theoretical 
s  were  obtained.  When  of  good  quality",  the  essential 
umin  and  31.  crispa  contain  about  50  per  cent,  of 


The  anthranilic  acid  is  isolated  by  evaporating,  acidifying 
with  acetic  acid,  and  extra,  ling  by  ether;  it  is  identified  by 
determining  the  melting  point  alone,  and  also  after  grinding 
with  pure  anthranilic  arid. 

If  a  large  quantity  of  the  sulphate  precipitate  is  obtained, 
it  is  weighed,  dissolved  in  water,  and  an  aliquot  part  ot  the 
solution  taken  for  the  titration  and  saponification.  A  few 
drops  of  sulphuric  acid  are  added  to  the  main  portion  of 
the  aqueous  solution,  which  is  then  shaken  once  with 
petroleum  spirit  to  remove  resins.  Sodium  carbonate 
solution  ia  added,  the  precipitate  dissolved  in  ether  and 
methyl  authrauilate  hydrochloride  precipitated  by  means  of 
dry  hydrochloric  acid  gas.  The  hydrochloride  is  purified 
by  solution  in  methyl  alcohol  and  precipitation  by  ether, 
t  Uher  bases  forming  soluble  hydrochlorides  may  be  found 
in  the  ethereal  solution.  The  filtrate  from  the  original 
sulphate  precipitate  is  washed  with  water  to  remove  excess 
of  sulphuric  acid  ;  the  ether  is  then  removed. 

(  outrol  experiments  made  with  weighed  quantities  of 
methyl  authrauilate  and  a  synthetic  oil,  containing  linalool, 
linaiyl  acetate,  geraniol,  benzyl  acetate,  benzyl  alcohol  and 
indol,  gave  good  results.  Oil  of  ueroli  bigarade  was  found 
to  contain  about  0-6  per  cent,  of  ihe  ester  The  larger 
quantity  found  by  Walbaum  (this  Journal,  1899,  604),  is 
said  to  be  due  to  the  use  of  large  quantities  of  dilute 
sulphuric  acid  for  the  extraction,  by  which  non-basic 
constituents  are  extracted. — A.  C.  W. 

Camphorated   Oil ;  Analysis  of  .     J.  F.  Liverseege. 

(hem.  and  Druggist.  1901,  58,  [109C],  167—169. 

Optical  liotation. — For  estimating  the  quantity  of  camphor 
in  camphorated  oil  by  means  of  the  observed  optical 
rotation,  the  following  formula;  may  be  used  ;  — 

(1)  Gnus,  of  camphor")  _  rotntiou  in 200  mm.  tube. 


ne.    The  oxime  is  readily  purified,  it    melts   at    69° — 
'.—A.  C.  W. 

ijl  Anthranilate    in  Essential  Oils;  Determination  of 
.     A.Hesse  and  O.  Zeitschel.     Ber.  1901,34,  [2], 
300.  (See  this  Journal,  1899,  604  ;   1900,  770,  848  ; 
page  275.) 

use  of  a  large  excess  of  mineral  acid  to  separate 
1  anthranilate  from  essential  oils  results  in  the  attack 
remaining  constituents  of  the  oil  and  makes  it  un- 
■le  for  further  examination.  By  means  of  the  method 
leseribed,  0  •  1  per  cent,  of  the  ester  can  be  estimated, 
the  other  constituents  remain  unattacked.  The  oil  is 
>ed  in  2 — 3  parts  of  dry  ether,  the  solution  cooled  at 
to  o  C.,  and  then  a  cold  mixture  of  1  vol.  of  strong 
iric  acid  with  5  vols,  of  ether  is  added,  drop  by  drop, 
continual  stirring,  until  no  further  precipitate  forms, 
recipitate  is  collected  on  a  filter  and  washed  with  dry 
until  odourless.  If  the  small  quantity  does  not  permit 
■olati.iti  of  the  free  ester,  the  precipitate  is  dissolved  in 
,  the  solution  filtered  and  titrated  with  semi-normal 
h,  phenolphthaleVn  being  the  iudieator.  The  solution 
a  saponified  by  boiling  with  excess  of  alcoholic  potash 
>  minutes.  The  quantity  of  methvl  anthranilate  may 
from  the  acid  value  of  the  ester  sulphate.  If 
recipitate  contains  principally  the  sulphate  of  methyl 
anilate  or  analogous  compounds,  the  amounts  of  potash 
in  the  two  operations  will  be  as  2 : 1 .  If  less  potash 
quired  in  the  saponification  than  is  given  by  this  ratio, 
■vLitiable  bases  are  indicated  (see  Hesse,  page  275)  ; 
nay  be  extracted  by  ether  from  the  alkaline  "solutiou. 


per  100  e.c. 


"} 


ft 


(2)  P  = 


(108-O)  0-01  S  +  U'00043  L 


where  p  =  percentage  by  weight  of  camphor;  L  =  optical 
rotation  of  the  sample  in  200  mm.  tube  ;  o  =  optical  rota- 
tion of  the  olive  or  other  oil  used  in  the  preparation  of  the 
liniment ;  and  S  =  specific  gravity  of  the  olive  oil. 

In  the  following  table  are  given  a  number  of  determina- 
tions of  the  values  of  o  and  S  for  the  various  oils  which  may 
be  met  with  in  commercial  samples  of  camphorated  oil. 


Oil. 


Rotation  Specific 

m  20n  mm.     „      . 

Tube.    (O).     Gravity  (S). 


Olive  oil  A 

B 

,.       C 

Colza  oil 

Sesame  oil  A 

B 

Araehisoil  A 

B 

;,      d 

Cotton-seed  oil  A 

B.... 
C... 
E.... 

Mineral  oil  A  

B 


+  |V2 
+  0-4 
+  0PS 

-o-i 

-I-  0-5 
+  0-9 

-o-i 

0 

+  o-t 
-o-i 

0 
0 
0 

+  ro 

+  i-o 


0-917 
0-915 
0-917 
0-915 
0-925 
0-922 
0-916 
0-917 
0917 
U-92S 
0-940 
0-839 
0-922 
0-904 
0-S97 


(108  -o)  O'Ol  S 


0-llss 
0-984 
0-9S7 
0-989 
0-995 
0-9S8 
0-991 
0-990 
0-989 
1-004 
1-016 

rois 

0-998 

0-968 

0  9ti0 


By  experiments  with  liniments  made  with  various  oils 
according  to  the  B.P.  directions,  the  author  found  that, 
using  the  mean  values  given  above  for  oand  (108— o)  0-01S. 
the  formula  (2)  gave  the  amount  of  camphor  correct  to 
within  0-3  per  cent. 

Loss  in  Weight  on  Heatina. — Leonard  and  Smith 
(Analyst,  23,  281)  state  that  the  quantity  of  camphor  can 
be  determined  by  heating  3 — 5  grms.  of  the  liniment  in  a 
flat-bottomed  dish  for  two  hours  at  120°  C,  and  then 
adding  0-15  per  cent,  as  a  correction  for  the  gain  in  weight 
of  olive  oil.  Dowzard  (Cheni.  and  Druggist,  56,  338) 
recommends  that  the  sample  be  heated  to  105°  C.  for  two 
hours,  and  0-3  per  cent,  subtracted  to  compensate  for  the 
loss  in  weight  of  olive  oil.  The  author  considers  that  the 
best  method  is   to  heat  on  the  water-bath  for  two  to  three 


290 


THE   JOURNAL  OF  THE   SOCIETY  OF   CHEMICAL  INDUSTRY.      [Marsh  to.  ItjU, 


hours,  and.  without  making  any  OQTWution,  to  take  thy  loss 
in  weight  a*  equal  to  the  amount  of  camphor  present  in  the 
sample.     He  points  out,  however,  that  the   method  is  quite 
tabic  for  camphorated  mineral  oil,  which  loses  weight 
nuously. 
For  the  identification  of  the  oil  used  in  thi    preparation 
of  the  liniment,  the  follow. of  tould  be  detei  mined. 

Specific  Gravity.— In  three  tests,  I  per  cent  i  camphor 
increased  the  densitj  of  olive  oil  bj  0-00085,  0-00039, and 
0-00043  respectively.     With  othi  '>  varied 

0-00085  (sesame  oil)  an. 1  0-00058  (mineral  oil). 
The  Following  formula  was  nsed  to  calculate  the  specific 
gravity  of  the  oil  before  the  addition  of  tin-  camphor:— 

Specific  gravity  of  oil  =  specific  gravity  of  camphorated 
oil— percentage  of  camphor      0-0004. 
/,„/,,„     Vahu    (fliiftO-— The   small   amount    of   iodine 
rbed  1»  tin  [lected;  consequently 

the  iodine  'valne  of  the  liniment  multiplied  by  100  and 
divided  by  tin-  percentage  of  oil  present,  will  give  the  iodine 
value  of  the  oil  used  in  the  preparation  of  the  liniment. 

s  i     Value. — Fivegrms.  of  the  sample  are  used 

for  the  determination  of  this  figure,  which  is  calculated  in 
the  same  way  as  the  iodine  valne.  The  result  is  expressed 
as.  of  KOH  per  100  grn  s.  of  oil. 
••  Tim  "  nf  Fatty  Acids.— The  fatty  acids  set  free  in  the 
determination  of  the  saponification  value  are  washed  with 
hot  water,  separated,  anil  heated  for  some  time  to  remove 
moisture.     The  litre  is  then  determined  in  the  usual  way. 

Valeuta  rest.— It  was  found  that  each  per  cent,  of 
camphor  lowered  the  turbidity  temperature  by  2  C.  j 
therefore  : — 

Turbidity  temperature  of  oil  =  turbidity  temperature  of 
liniment  +  percentage  of  camphor  x  2. 

The  result-  obtained  in  the  above  manner  by  examination 
of  the  eamphorated  oil  agree  closely,  in  most  cases,  with  the 
numbers  obtained  bv  direct  analysis  of  the  olive  or  other 
oil. 


Numbers  calculated  from  results  of 
Camphorated  Oil  Analysis. 

Specific 
Gravity. 

Iodine 
Value. 

Potash 
absorbed. 

Valeuta 

0-917 

0*918 

ii"..|7 
0-988 
0-916 
0901 

Per  Cent.     Per  Cent.         °  C. 
8*                 W4                 95 

B 

01                 V.'  -                  87 
88                  W4               103 

110                 19-8                  71 

103                 17-3                12ti 

14                 0-04 

Olive  oil 

Arachis  nil  A 
B 
Sesame  oil  . . 
Colza  oil .... 
Mineral  oil  . 


Numbers  obtained  by  Direet  Analysis 
of  Oil. 


Specific 

Iodine 

Potash 

Yalenta 

Gravity. 

(Hiibl.) 

absorbed. 

Test 

Per  Cent. 

Per  Cent. 

°C. 

(i  '.'17 

-k 

19S 

94 

0-916 

90 

19-5 

'J- 

0-917 

85 

104 

19-3 

78 

0-915 

17  a 

• 

0"897 

•• 

0-04 

-.  dissolved  at  111'  C,  the  boiling  point  of  the  luixtm.'. 

me  oil  i-  indicated  by  a  high  specific  gravity  and 
iodine  value  ;  araehis  oil  by  high  "  titre  "  of  fatty  acids  and 
-i. ii. .what  high  iodine  value;  colza  oil  by  high  iodine 
valne  and  low  saponification  value  and  "titre  "of  fatty  acids. 
ral  oil  can  be  readily  detected  in  many  ways. 
The  author  concludes  b_\  giving  the  results  of  the  analysis 
of  a  number  of  retail  tra.l.  samples  of  camphorated  oil,  and 
he  states  that  when  a  sample  has  been  prepared  with  olive 
oil,  and  gives  about  lil  of  rotation  in  a  200  nun.  tube,  the 
observed  rotation  less  0-2  gives  the  percentage  of  camphor 
with  only  a  very  small  amount  of  error. — A    S. 


XXIV.-SCIENTIFIC  &  TECHNICAL  NOTES 

Chemical   Properties    of  Elements;    Modification  off 
by   Addition    at'  Minute    Quantities   of    I 

Substances.     G.    l.e    Bon.     Comptes    Kend.   131,    [is 

TOG— 70S. 

Mi'.iuiKV  does  not  oxidise    in  air  at   the  ordinary  tempci 
ture,  nor  does  it  decompose  water,  cold  or  hot.     But  it 
strip  of  cleaned  magnesium  be  left  in  a  cylinder  of 
(under  the  pressure  of  a  lew  mi.  of  mercury  nolum 
few   hours,  or  if  it  be   shaken   for  a   few    seconds  with  t 
mercury    and    a   little    1   per   cent,    hydrochloric 
mercury   attacks    the    magnesium  slightly.     This    D 
though  it  may  contain  only  1   14,000  of  its  weigh! 
nesium,  rapidly  oxidises    in   air,  and   if  the    film  of  bla 
oxide   be   scraped  aside   it   is  rapidly    renewed  ; 
action  may  be  continued  for  over  an  hour.     Moreover,  tl 
magnesia  containing  mercury  will  decompose  water  in  i 
cold. 

Magnesium   will   not  oxidise   in   dry  air  nor  decomp 
water  in  the  cold.     But  the  magnesium  withdrawn  fl 
mercury   in  the   previous  experiment    rapidly   deeo 
water  in  the  cold,  becoming  of  course  oxidised. 

Aluminium   does    not   oxidise   in   air,  does   not  renul 
decompose  water  in  the  cold,  and  is  not  attacked  by  n 
phuric   or  nitric  acid.     It  is   known  that  aluminium,  wli 
shaken  with  mercury  iu  presence  of  bases  [alkalis?], for 
an  amalgam,  containing   a   notable    quantity   of   DO 
which   decomposes  water.     If  aluminium   be  shaken  « 
mercury  alone  for  a  couple  of  minutes,  it  taken  up 
mercury  that  its  surface  is  not  perceptibly  changed. 
a  slip  be   now  hung  up  vertically  in   the  air,  it  ov 
rapidly  that  it  is  almost  covered  instantly  with  " 
of  aluminium,  which  ultimately  may  attain  a  centi' 
length;  while  the  temperature  rises  to  102   ('.    Oi 
be  thrown  into  water,  it  decomposes  it   energetically, 
action  continuing  till  the  aluminium  is  completely  o\idi>' 
The  author  refrains   from   formulating   at   present  I 
hypothesis  to  account  for  these  facts. — J.  T.  1). 

Radio-active  Lead.     K.  A.  Hofmanu  and  I',  Stjn 
Ber.  34,  [11,  8 — 11. 

The  radio-activity  of  the  lead  compounds  obtaine 
authors    from   pitchblende,   broggerite,  &c.  (this  Jour 
1901,  76)  is  due  to  a  substance  which  they  have 
in  isolating  but  which  cannot  be  identified  with  liny 
element.     In    its   analytical   behaviour  it   closely  I 
lead,  being  precipitated  as  a  brown-black   snlphjdi 
dilute   acid   solutions,   and   yielding   a   sulphate 
insoluble   in  dilute   sulphuric  acid.     The  iodide  is 
the  chloride  is  more  readily  soluble  in  pure  water  than    I 
chloride  is  ;  the  hydroxide  is  soluble  in  caustic  potash  5 
tion,  and  from  such  a  solution  the  sulphide  is  precipit  I 
by  yellow  ammonium  sulphide.     Its  spark  spectral 
a  distinct   line  iu  the  violet.     It  affects  the  phut 
plate   in  the   dark,  this  property   disappearing  after 
months,  but  again  appearing  when  the  substance  it 
to  kathode  rays.     The   chloride  and  sulphate  exhibit  :i 
blue  fluorescence  when  under  the  influence  of  katlx.il>' 
and  the  substance  so  treated  becomes  as  radio-act  i 
most  active  thorium  and  uranium   preparations. 
centage  of  S()4  in  two  preparations  of  the  Bui] 
found   to  be  41-35  and    42-00   respectively,  that   il 
being  31-71;  and  in  Bi2(S04)3,  40  •  86.    Special  pp 
were  taken  to  ensure  the  absence  of  bismuth.     Tl.- 
appears  to  be  higher  than  that   of  lead,  a<  the 
liberates  iodine   from  an   acidified   solution   of  i 
iodide,  and  from  the   hydrochloric   acid   solution   ;m 
sulphate,  containing  22-34   per  cent,  of  S04,  was 
Probably  the  supposed   new  element  can  take  both  tl 
and  tetravalent  forms  and  therefore  has  an  atomic 
something  over  260. — II.  B. 

Radio-active  Substances.     F.  Giesel.     Ber.  33,    ' 
3569—3571. 

Kefkrkix<.  to  the  statement  of  Hofmann  and  Stl 
Journal,  1901,  76)  that  they  have  met  with  radio-' 
and  rare  earths,  the  author  points  out  that  chemical  i"1 
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in. i  vet  delicate  Boongh  to  be  relied  upon  for  separating 

imparities  from  snch  u  small  quantity  as 

of  mineral.     Only  by  working  upon  very  large 

of  pitchblende  of  the  greatest  activity  has  if  been 

distinguish  radium  from  bariam,  and  even  when 

king  in   this  way  it   baa   not   been   possible   to   learn 

Infinite  ibout  poloninm  and  actinium.     Insoluble 

iiiso,  and  PbSQ  .  earrj  down  the  radio- 

in. <s  with  them  very  readily. 

luthoi    eonlBrms    YTalkhofPs   observnlion   that    the 

from  radium, like   Bflntgen  rays,  cause  irritation  and 

destruction   of  the   skin.      They  also  affect    the 

hi-,   the  chlorophyll   disappearing   and 

i  yellow  lo  brown  colour  at  the  affected  spot.     II    II. 

Bromide  •    ( 'ompounds   of  Phosphorus    Chlorides 

i  A .    Tarible.     Comptes  Bend.  132,  [2],  83— 85. 

in  bromide  reacts  readily  with  either  chloride  of  phos- 
ming  compounds  with  the  formula;  rVl3.2BBr3 
■  i    respectively.     These  are  crystalline  corn- 
I    le  omposed  in  the  cold  by  water,  chlorine, 
.i  umonia  gas. — J.  T.  D. 

tlogous    to    Sulphuric   Acid  ;    Sodium    Salts    of 
[basic  .      VI.     R.  Funk.     Ber.    1901,  33     [19], 

:o3. 
Manganate. — According  to  Gentelc  (J.  prak.  Chem. 
ish-green crystals, containing  In  mols. 
The  author,  however,  has  been  unable  to  obtain 
lydrate. 

i/e  forms  two  modifications,  one  containing 

Iter   and  the   other    anhydrous,     From    his 

determinations,   the   author   concludes    that,   in 

rdiated  variety  hecomea  anhydrous  at  about 

art  the  formation  of  an  intermediate  hydrate. 

Hum  Tellwate  --There  appears  to  be  only  one  moiliti- 

of  tiii-  salt  (NajTeOj  +    2H,0).     The  author  has 

to  obtain  a  decahydrate. 

tfofybdate. — The   normal  salt  with  2   mols.   of 

iie<  a  ihydrous  at  100°  C.     There  is  also  a  deca- 

liieh   is    stable  in   solution   below  +    10' C.,  and 

o  the  dihydrate  at  +  10°  to  11°  C.     The  solution 

C.  contains  :ui  63  per  cent,  of  anhydrous  salt,  which 

see    with    the    temperature    to    4.j-."i7    per    cent,   at 

Hum   Tungstate. — The  normal  salt   crystallises    with 

water,  which  it  loses  on  beating.     There  is  also 

•  Mlitication  with   lo  mols.,   obtained  by  shaking 

■i   salt  with   cold  water  (below  +   6°   C.).      The 

if  the  decahydrate  in  terms  of  anhvdrous  salt  is  : 

i     I'..  80-60   per  cent.;    +  5°  C,   4102  per  cent. 

the  dihydrate:    —  3-5°,  41-67    per    cent.;    and 

1   C,  49*31  percent. 

■nparative  Solubility. — The  following  table  shows   the 
native  solubility  of  these  salts  at  18°  C.  : — 


■•:;. 


formula. 


SO,  +  lull  i » . 

■  ■•  >,  -t  I0H*O 

Na,WO,  -  2HsO. 

N  i  M.ii  l,-  2HsO. 

rO,  +  luH.O 


Specific 

Per  Cent. 

Gravity 

of 

of 

Anhydrous 

Solution. 

t-alt. 

rim 

14-16 

1315 

29-110 

1-573 

42  mi 

1-437 

39-40 

1-432 

41V  40 

Srilt  to 

106  Mols. 

of 

Water. 


21 

8-tl 
44 

5-7 
M 


■lubility  of   the    decahvdrates     the   following 
-  were  obtained  : — 


Formula. 


Percent.  Mols.  of 

of  Salt  t.. 

Anhydrous  100  Mols. 

Salt.  Water. 


...      Xa.SU,  +  10H.O... 

4-78 

O-llO 

...       Xa.s,l>,  -  IOHjO.. 

11- 74 

1-26 

24-07 

3-52 

3il-51 

;>:>2 

...     Xa.MoO,  +  loHjO  . 

3063 

S-86 

From  this  it  appears  that  the  molecular  solubility  is 
smaller  in  proportion  to  the  "strength"  of  the  acid.  The 
solubility  curves  of  these  different  salts  run  parallel.  As 
regards  the  stability  of  these  decahydrates  it  is  remarkable 
that  they  can  only  exist  at  a  low  temperature  when  the 
element  in  the  acid  part  of  the  salt  has  a  high  atomic 
weight,  but  the  limits  of  temperature  do  not  depend  upon 
the  atomic  weights.     Thus — 


Salt. 

,,      .                Transition 
Atomic                  perature, 
Weight,            with  loss  of 

II  ,ii. 

Na.Ull,    |    I'lH.O 

Xa  iHoOt  +  10H.O 

W  =  is  l 
Mo  =96 
Cr=52-1 
Se  =  7!i-l 
S    =  32 

•o. 

6 
11 
19 
32 
32 

Xalrll,    •    lOHjO 

Va.S.II,   .    lull  II    

— C.  A.  M. 

Crystallisation  ;    General   Method  for  Inducing  ,    in 

Substances   Crystallising   with   Difficulty.     A.    I'umplei 
Ber.  1900,  33,  [19],  3474—3476. 

This  method  has  reference  more  particularly-  to  substances 
which,  although  soluble  in  water,  are  insoluble  in  alcohol. 
It  consists  in  adding  to  the  aqueous  solution,  alcohol  in 
quantity  just  insufficient  to  produce  precipitation.  The 
liquid  is  then  placed  in  an  exsiccator  over  quicklime.  The 
latter  absorbs  water  but  not  alcohol.  The  result  is  that  the 
liquid  slowly-  increases  in  alcoholic  strength,  and  a  very 
gradual  separation  of  the  dissolved  substance  is  induced. 
Operating  in  this  fashion  with  various  colloidal  bodies,  more 
or  less  crystalline  deposits  were  obtained.  Thus,  from 
-Merck's  peptone,  after  several  recrystallisations,  well-defined 
crystals  were  obtained,  several  mm.  in  diameter,  which 
yielded  the  biuret  reaction  distinctly.  Again,  arabic  acid, 
from  gum,  furnished  a  conglomerate  mass,  consisting  of 
minute  crystalline  needles. — H.  T.  P. 

Metals   and  other  Substances  ;    Transparency  of ,  to 

Radium   Bays.      T.    Mizuno.      Electrician,     1901      4fi 
[1181],  399.  '  ' 

The  author  found  that  the  transparency  of  metals  and 
other  substances  to  radium  rays  can  easily  be  shown 
qualitatively,  by  means  of  a  spark  method.  To  each  of  the 
poles  A  and  15  of  an  induction  coil  are  attached  two  wires 
forming  the  alternative  spark  gaps  1  and  2.  The  spark 
gaps  are  formed  by  spark  micrometers,  so  that  the  spark 


_q  i  q lengths  can   be   finely  adjusted  at 

will.  If  the  spark  gap  1  be  enlarged 
to  just  beyond  its  critical  spark 
length,  that  is,  to  such  a  length  that 
the  spark  is  just  unable  to  spriDg 
across,  whilst  the  spark  gap  2  is 
disposed    just    below    its     critical 

K  length,  and  then   the  radium  pre- 

iu  (&)—        paration  be  brought  into  the  neigh- 

.  ^  bourhood  of  gap    1,    vivid   sparks 

will  be  produced  there,  whilst  the  sparks  in  gap  2  will  be  either 
completely  annihilated  or  very  much  enfeebled.  With  the 
spark  gaps  in  this  sensitive  condition,  plates  of  ebonite  and 
brass,  1  mm.  thick,  plates  of  glass  and  lead,  2  mm.  thick, 
a  nickel  plate,  4-5  mm.  thick,  and  a  copper  plate,  6  mm. 
thick,  were  successively  placed  below  gap  1,  and  then  the 
radium  preparation  brought  below  the  plate.  In  spite  of 
the  interposition  of  these  substances,  -parks  were  still  pro- 
duced in  the  gap,  and  these  were  evidently  due  to  the 
action  of  some  portion  of  the  rays  which  passed  freely- 
through  the  substances. — A.  S. 

Sugars;    Some   New  Derivatives  of  .     W.   A.   van 

Ekenstein   and    C.    A.    Lobrv   de   Bruyn.      Zeits.    Ver. 
deutsch.  Zucker-Ind.  1900,  [539],  1129—1132. 

The  following  formal  and  benzaldehyde  derivatives  were 

obtained    in    the   course    of    the    authors'    researcbes   on 

sugars  : — 

1.   Tribenzal-d-sorbite,ioTmed  from  its  constituents  by 

condensation   with  hydrochloric  acid,  is  readily   separated 


- 
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from  the  mono-  and  dibenxal  derivatives,  bj  reason  of  its 
much  lower  solubilitj  in  acetone.  It  melts  at  L85'  (.'..  and 
is  optically  aetive— [a].~  +  scr  in  0-4  per  cent,  solution 
in  chloroform. 

■2.  All  throe  isomeric  uitroben/.aldehydes  yield  condensa- 
tion products  with  i-mannite  :  whereas  dulcite  gives  negative 
results,  and  (/-sorbite  furnishes  only  the  /.-compound.  In 
general!  reaction  proceeds  far  more  slowly  than  with 
bemaldehyde,  requiring  several  days  Eor  its  completion. 
The  products  are  crystalline,  colourless,  or  pale  yellow. 


in  c.c.  absorbed  in  five  minutes'  immersion  bv  ion 
the  bladder.— J.  T.  D. 

Alcohols  :  Neu>  Method  of  Synthesis  of' .    M.  Guerl 

Comptcs  Rend.  132,  [4],  207-210. 

When  an  alcohol  of  the  e  thy  lie  series  is  heated  with 
sodium   derivative   of  the    same   or   another   alcohol,   i 
following  reaction  may  occur:  — 


Ortho. 

Meta. 

Para. 

M.Pt. 

M    PI 

w» 

M.  ri. 

w» 

Sorbite 

,                 o 
ill          -59 

°c.        c 

217         -30 

i 

162 
150 

• 

-16 
-68 

The  specific  rotatory  power  determinations  were  made  in 
•1  percent,  chloroform  solution. 

be  mono-beiizal  derivative  of  /-gulonic  acid  is  beauti- 
rollj  crystalline  ami  yields  crystalline  sodium  and  potassium 
salts.  Its  melting  point  is  171'  C. ;  [o]„  =  -67°  in  1  per 
cent,  methyl  alcohol  solution. 

I.  l-Idosaccharic  acid  furnishes  a  dibenzal  compound, 
having  melting-point  211°  C,  and  [«]»  =  -27  in  4  per 
cent,  methyl  alcohol  solution. 

.'..  The  diformal  derivatives  of  tl-  and  J-idite  have  been 
previously  described  (ibid.,  1900,  II.,  518)  ;  but  by  some 
mischance  were  erroneously  set  down  as  triformahdites. 

6.  Xylotrloxyglutaric  acid  gives  a  beautifully  crystalline 
monoformahlehvde  derivative,  suited  for  the  isolation  of  the 
acid  and  for  identification  of  xylose.  The  compound  is 
readily  obtained  bv  oxidising  xylose  with  nitric  acid,  and 
treating  the  product  with  formaldehyde  and  hydrochloric 
-acid.  II  crystallises  well  from  dilute  alcohol,  is  optically 
inactive,  and  furnishes  crystalline  acid  and  neutral  salts. 
Melting  point,  242    C. 

J  l-Gulonic  arid  yields  a  formal  compound.  Melting 
point.  177°  C.  [a]„=-8S°  in  1  per  cent,  alcoholic 
solution. 

8.  Diformal-l-idic  acid.— Melting  point,  226  C.  [a]„  *= 
—  54°  in  0-4  per  rent,  methyl  alcohol  solution. 

9.  l-Gulose  gives  a  yellowish  benzylphenylhydrazone 
meltin"  at  124°  C,  and"  crystallising  well  from  methyl 
alcohol  [o]„  =  -  24°  in  5  percent,  methyl  alcohol  solution. 

— H.  T.  1 . 

Raffinose  ;  Preparation  of  the  Octahenzoyl  Ester  of . 

1'.  Stolle.     Zeits.  Ver.  deutsch.  Zueker-Ird.,  Jan.  1901, 

r:,40],33. 
The  octabenzoyl  ester  of  raffinose,  C18H2i(C;HbO)s016, 
prepared  by  the  Schotten-Baumann  method,  separates  from 
solution  in  glacial  acetic  acid  as  a  white  crystalline  powder 
melting  at  98:  C.  A  glacial  acetic  acid  solution  containing 
0-6956  grm.  of  the  ester  in  50  c.c. gave  a  rotation  of  +  4  •  1 
sugar  degrees  in  a  200  mm.  tube  at  18-6°  C.--T.  H.  P. 

Osmosis  of  Liquids  throuqh  a  Membrane  of  Pig's  Bladder. 

G.  Flu-in.     Comptes  Rend.  131,  [27],  1309—1310. 
The  rates  of  passage   of  liquids  through   a   membrane   of 
pig's  bladder  vary,  as  in   the   case  of  india-rubber,   in   the 
,aU:  the  absorptive  powers  of  the  bladder  for 

them.     The   table  gives   the   rates  of  osmosis  at   12"  C.  m 
cb.  mm.  per  hour  per  sq.  cm.  of  membrane,  and  the  volumes 


20-  Ha,  +  jO  +  C.  H...  +  iXaO  =  C,„  +  .  H2(« 
+  C,„H-v,-iNa02  +  411. 


Water 

Methyl  alcohol 
Amy!  alcohol  . 

<etate  . 
Chloroform  . . . 

Benzene 

Bther  

Ethyl  alcohol. 


Bate  of 

Capacity  lor 

Osmosis. 

Absorption. 

4.674 

121   11 

1.748 

28-7 

6tf 

7-2 

53S 

6'8 

166 

5-5 

266 

6-0 

0 

S-2 

., 

3"0 

THe  author  has  previously  obtained  in  this  way  a  diam 
alcohol  and  isovaleric  acid  from  ainyl  alcohol  and  sod! 
amylate  ;  he  has  now  applied  the  reaction  to  oenantli 
alcohol  and  its  sodium  derivative,  and  has  obtained  note ! 
a  14-carbou  alcohol  and  7-carbon  acid,  but  also  a  21-car 
alcohol  and    14-earbon    acid,   derived,    no   doubt,  from 

reaction  of  the  1  l-carbon  alcohol  first  formed  upon  s 

the  unattacked  sodium  cenanthylate. — .1.  T.  D. 

Bacterial  Decomposition  of  Formic  Acid.  W.  C. ! 
Pakes  and  W.  II  Jollyman.  Proc.  Chem.  Soc.  1: 
17,  [232],  29. 

The  authors,  as  the  result  of  various  observations,  were 
to  analyse   the  gases    produced   from    sodium   formate 
solution  by  certain  bacteria.     These  experiments  show  t 
hydrogen  and  carbon  dioxide  are  evolved,  sodium  hydn 
carbonate  remaining  in   the   medium   in  which  the  eod 
formate    was    dissolved.      The    total    amount    ol 
dioxide,  that   is,  the  amount  evolved  as  a  gas,  an 
combination,   was    fouud   to   be    equal   iu    voluiu 
amount  of  hydrogen  evolved.     It  is   therefore  possible 
express   the   reaction    by   a   very   simple   equation,  ■■: 
H.l  OjXa  +  H„0  =  NaHC03  +  H„ or  H . C02H  =  < 
One  of  the  chief  reasons  why  the  addition  of  sodium  fori 
to  media   containing  dextrose  is  of  such  advantage  is  t 
the  alkali  formed  from  the  decomposition  of  the 
formate  neutralises  the  acids  produced  by  the  decos 
of  the   sugar;    the  fact  that  the   medium  continu 
neutral  or  alkaline  allows  the  bacteria  to  grow  for  a  lo  t 
period  than  when  the  medium  becomes  increasingly 

Many  bacteria  had  no  action  upon  the  formate,  ami  ii 
fouud   that  none  of  the  more  commonly  occurring  y  * 
had  any  action  upon  the  salt. 

Bacterial   Oxidation  of  Formates  by  Nitrates.    W  i 
Pakes  and  W.  H.  Jollyman.     Proc.  Chem.  Soc 
17,  [2331,39—40. 

Is  previous  communications  the  authors  have  den  : 
actions  of  a  group  of  bacteria  upon   solutions  CO 
sodium   formate,   aud   of    another   group   upon   solu  is 
containing  sodium  or  potassium  nitrate. 

Many  of  the   bacteria  which  decompose   the  format  r< 
also  found  to  decompose  the  nitrate,  such,  for  iti- 
the  B.  coli  communis,  B.  enteritidis  of  Gartner,  am  Ik 
Pneumobacillus   of   Friedlander,   each   of   which 
formic  acid  into  carbon  dioxide  and  hydrogen,  and  re  « 
nitric  to  nitrous  acid. 

If  any  of  these  bacteria  be  cultivated  in  a  mediuii  >n 
tainitig  both  formate  and  nitrate  (1  per  cent,  of  eat.i 
will  be  found  that  no  gas  will  be  evolved.  After  the  * 
of  several  days  the  fluid  will  be  fouud  to  contain  -  '; 
hydrogen  carbonate  and  sodium  nitrite.  When  them  I 
contains  an  excess  of  sodium  formate  as  compared  « 
sodium  nitrate,  gas  is  evolved  which,  upon  analysis.  ]  H 
to  consist  of  carbon  dioxide  and  nitrogen. 

When  the  same  bacteria  are  cultivated  in  media  coni  P 
(i-glucose  and  sodium  nitrate,  a  similar  effect   ii 
gas  is  evolved  which  consists  of  carbon  dioxide;" 
or  carbon  dioxide,  nilrogen,  and  hydrogen,  the 
found  if  the  sugar  is  iu  excess  as  compared  with 

The  authors  have  not  yet  been  able  to  determine  n 
a  similar  result  would  be  obtained  when  the  nrj 
did  not  act  upon  both,  but  they  have  su. 
that  the  B.  pyocyaneus  (which  does  notdecompo 
acts  in  a   medium   containing  both  salts  almost  Ki 
formate  were  absent ;  they  have  not  as  yet  been  able  ' 
a  bacterium  which  decomposes  formate,  but  wl 
reduce  nitrates. 
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•ium  Sulphata;  Solubility  of .  in  Solution  of  Sodium 

Thiosulphatt.    Leonard  Dobbin. 

S     pagt  318. 

Explosive  VeueU  for  lyflammuble  Liquids. 

Pharm  J.,  Pab.  88,  1901. 
■,    i  tplosionssioberer  Gefasse,  Limited,  of  Salz- 
phalia,  has  invented  a  simple  contrivance,  by 

ivliicli  It  is  claimed  that  any  barrel,  can,  or  other 

•ended  for  storing  or  transporting  paraffin,  benzene, 

il    ;in\    other  liquid  of  an   inflammable   nature,  is 

against  explosions  cause. 1  by  the  gases  which 

vessels.      The   invention  consists  prin- 

cvlinder  of   wire-gauze   mounted  between  two 

mcentric  cylinders  of   perforated  metal,  so  that  it  is 

■I    in    an    annular   chamber,   one    end  of   which  is 

losed.     The   whole   is   inserted  into  the  barrel, 

ii  tlier  vessel,  80  thai   no  liquid  can  be  poured  into  .>r  out 

Kel  without  passing  through  the  wire-gauze  which 

•  the  interior  of  the  vessel  from  the  outer  atmosphere 

me  way  us  the  flame  in  the  case  of  a  Davy  miner's 

;  Mis,  if  a  naked  Hub'  is  brought  into  the  vicinitj  ol  a 

.•(  '1  containing  ether,  the  issuing  vapour  will  ignite,  but, 

tsing  an   explosion,   will   burn  quietly  at  the 

nl  extinguished  b\    humus  of  a  rag,  the  gauze  pre- 

iii  igniting  the  bulk  of  the  vapour  in  the 

The   cap,  which   is  screwed  on    to  the  open  end 

cylinder  while  the  liquid   is  being  stored,  is 

with  a   fusible   plug,    so  that  should  the  vessel  be 

ivc    bent,  the   plug  is  blown  out  by  the 

of  the   vapour,  which  then   takes  fire  at  the  bole, 

not  explode.     It   is  claimed  that  by  means  of  this 

imition  methylated   spirit,   benzoline,  | &c,  may  be  sold 

and  that  it'  it  were  generally  adopted  restric- 

tbe   time   of  the   sale,  the   quantity  stored,  &c, 

withdrawn. 
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siii.iiv.iiuiiv     Fabrib  u-niN.        Von     Dr.  Paul 

Zweite,   ganzlich  ueubearbeitete  und  erwei- 

te  Auflage.  M.  Kravn's  Verlag,  Berlin,  W.  1901. 
ice  M.  7.50. 

volume,  with  frontispiece,  prefaces,  table  of  contents, 
480  pages  of  subject-matter,  an  appendix,  bibliographic 

-t  of  engravings,  and  alphabetical  index  of  subject- 
er.  The  text  is  illustrated  with  99  engravings  and 
I  lust  rated  tables,  and  it  is  subdivided  into  16  chapters, 
b    treat    of    the    following    subjects: — I.  Geographic 

-ion,  History,  and  Culture  of  the  Cocoa  Tree.  II. 
nption  of  the  Cocoa  Tree  and  its  Fruit ;  the  Harvest ; 
Opening  or  "  Rotting  "  (Development  of  Brown  Pig- 
).     III.  The  Cocoa  Beans.    IV.  and  V.  Trade  Varieties 

too*  Beans,  &c.  VI.  Chemical  Constituents  of  the 
is  :— (i)  The  Water;  (ii')  Fat;  (iii)  Cocoa  -  red  or 
tent;  (iv)   Theobromine;   (v)   Albumin;    (vi)   Starch; 

Cellulose ;    (viii)  Sugar   and   Vegetable    Acids :  (i>:) 

ral    or    Ash    Constituents.      VII.  Cocoa    Husks    or 

Is.     VIII.  Additions  made  to  Chocolates.     Mynufac- 

[    of    Cocoa    Preparations.     IX.  Manufacture    of 

X.  Cocoa   Powder,  &c.     XI.  Preserving  and 

.II.  Transport.     XIII.  Motive   Power.     XIV. 

ngement    of  a  Cocoa    Works.      XV.  Chemical    and 

Investigation   of   Cocoa   Preparations.     XVI. 

■  rial    Enactments    with    regard   to   Chocolate    and 

a  Preparations.  Appendix,  with  analyses  and  recipes 
naking  cocoa  and  chocolate  preparations. 

Organic    Analysis.      A    treatise    on    the 

les.  Modes  of  Assaying,  and  Proximate  Analytical 

tammaUon    of   the    various   Organic   Chemicals    and 

.ict-  employed  in  the  Arts,  Manufactures,  Medicine, 

With    concise    Methods    for    the    Detection    and 

crmination   of    their   Impurities,    Adulterations,   and 

I    Decomposition.      By   Alfred   H.  Allen, 

•t .,  F.C.S ,   Past    President  of  the  Societv  of   Public 


\naly-ts,  .1c.  Third  Edition,  Vol.  III.  Pan  t. 
Tannins,  Dyes  and  Colouring  Matters,  Writing  Inks. 
Revised  and  edited  by  T.  Mereitt  Matthews,  Ph.D. 
J.  and  A.  Churchill,  7,  Great  Marlborough  Street, 
London.     1901.     Price  18s. 

This  volume  contains  reviser's  preface,  table  of  contents, 
list  of  errata  and  addenda,  and  subject-matter  covering 
5  73  pages.  The  work  is  completed  by  an  alphabetical 
index  of  subject-matter.  It  also  contains  some  illustrations. 
The  in  tin  subjects  treated  of  in  the  work  arc  as  follows: — 
Tannins  or  Tannic  Acids.  I.  Description  and  General 
Properties.  II.  Extraction.  III.  Constitution.  IV.  Re- 
actions. V.  Gallotannic  Acid.  VI.  Tannin  -  yielding 
Materials.  VII.  Qualitative  Recognition  of  Tannin  Ma- 
terials. VUI.  Analytical  Methods  for  Determining  Tannic 
Aeid  and  Tannins.  IX.  Examination  of  Tan  Liquors,  &c. 
X.  Detection  of  Sumac  Adulteration.  Dyes  and  Colour- 
ing M  Mints.  Constitution,  Classification,  and  Analysis. 
Writing  Inks.  I.  Constitution.  II.  Analysis.  ill. 
Chemical  Examination  of  Ink-Marks. 


LUSGEWAHX-TE    MlTIIODEN     DER   AxALYTISCHEN     ChEMIE. 

Vou  l'rof.  Dr.  A.  Classbn,  Geheimer  Regierungsratb, 
Director  der  Laboratorien  fur  Anorganische  Chemie  und 
Elektroohemie  der  koniglichen  technisehen  Hochschule 
zu  Aachen.  Erster  Band.  Inter  Mitwirkung  von 
H.  Clokrkn.  Friedrich  Vieweg  undSohn,  Braunschweig. 
1901.     Price  M.  20. 

8vo  volume,  containing  preface,  table  of  contents,  and 
subject-matter  covering  903  pages,  aud  illustrated  with 
78  excellent  wood  engravings.  The  work  ends  with  alpha- 
betical indexes  both  of  authors  and  subject-matter.  The 
text  of  the  work  is  devoted  to  the  analysis,  qualitative  and 
quantitative,  of  the  following  metals,  with  their  ores, 
alloys,  &e. :— I.  Silver.  II.  Lead.  III.  Mercury.  IV. 
Copper.  V.  Bismuth.  VI.  Cadmium.  VII.  Arsenic. 
VIII.  Antimony.  IX.  Tin.  X.  Selenium.  XI.  Tellurium. 
XII.  Germanium.  XIII.  Molybdenum.  XIV.  Tungsten. 
XV.  Vanadium.  XVI.  Gold.  XVII.  Platinum.  XVIII. 
Palladium.  XIX.  Rhodium.  XX.  Iridium.  XXI.  Osmium. 
XXII.  Rutheninm.  XXIII.  Zinc.  XXIV.  Manganese. 
XXV.  Nickel.  XXVI.  Cobalt.  XXVII.  Iron.  XXVIII. 
Aluminium.  XXIX.  Chromium.  XXX.  Cranium.  XXXI. 
Indium.  XXXII.  Thallium.  XXXIII.  Gallium.  XXXIV. 
Cerium.  XXXV.  Lanthanum.  XXXVI.  Didymium. 
XXXVII.  Samarium.  XXXVIII.  Scandium.  X".XXIX. 
Yttrium.  XL.  Thorium.  XLI.  Zitkonium.  XLII.  Beryl- 
lium (Glucinum).  XLIII.  Niobium.  XLIV.  Tantalum. 
XLV.  Titanium.  XLVI.  Barium.  XLVII.  Strontium. 
XLVIII.  Calcium.  XLIX.  Magnesium.  L.  Potassium. 
LI.  Sodium.  LII.  Lithium.  LIII.  Caesium  and  Rubi- 
dium. L1V.  Ammonium.  LV.  Volumetric  Determination 
of  the  Alkalis. 


Practical  Organic  Chemistry  for  Advanced  Students. 
By  Julius  B.  Cohen,  Ph.D.,  Lecturer  on  Organic 
Chemistry,  The  Yorkshire  College,  Lecturer  of  the 
Victoria  University,  &c.  Macmillan  and  Co.,  Ltd., 
London  and  New  York.     1900.     Price  3*.  6rf. 

Small  8vo  volume  containing  preface,  table  of  contents, 
subject-matter  covering  279  pages,  and  an  alphabetical 
index.  The  text  is  illustrated  with  78  wood  engravings, 
and  an  appendix,  extending  from  page  273  to  page  279  ; 
it  contains  tables  of  Atomic  Weights,  Vapour  Tensions,  and 
Specific  Gravities,  i.e.  The  object  of  the  work  is  to  provide 
a  systematic  course  of  instruction  in  practical  organic 
chemistry  for  the  student,  as  regards  reactions,  analysis 
and  preparations.  Descriptions  are  given  in  detail  of  the 
methods  of  preparation  of  some  120  organic  substances  as 
examples  and  exercises. 


A  Manual  of  Assaying.  The  Fire  Assay  of  Gold,  Silver 
and  Lead,  including  Amalgamation  and  Chlorination 
Tots.  By  Alfred  Stanley  Miller,  Professor  of 
Metallurgy   and    Mining,    Cuiversity    of  Idaho.       John 
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Wilev  and   Sons,   New  York.     Chapman   and  Hall,  Ltd., 
London.     1900.     Price  1.00  dol.  or  4*.  6d. 
This   -  li   contains   preface,  subject-matter   filling 

and    is    illustrated    with    88    woodcuts,    and    an 

alphabetical  index. 

The  chapters  are  devoted  to  the  fi  llowing  subjects  :— 
1.  Cupels  and  Flux.  II.  Assay  of  Ores.  HI.  Notes  on 
the  Assay  of  Ores.  IV.  Fluxes  and  Reagents.  V.  Slags. 
VI.  The  Assay  of  so-called  Befractory  Ores.  VII.  Amal- 
gamation and  Chlorination  Assays, 

iTrafjf  ftrport* 

TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

{From  the  Board  of  Trade  Journal.') 
New  Liquor  Law   in  1'rvx.  e, 
The  Ik>ard  of  Trade  have  received,  through   the  Foreign 

cinV.  .  .i  ■  opy  of  a  French  Law,  dated  Dec  29.  19no,  and 
which  was  lo  come  into  force  on  Jan.  1  last,  relative  to  the 
taxation.  Bale,  &C.  of  liquor  in  France,  together  with  a 
Customs  Circular  explaining  such  portions  of  the  new 
regulations  as  affect  the  duties  to  he  levied  by  the  Customs 
service.     The  following  is  the  substance  of  this  Circular : — 

Alcohols,  Spirit*,  Brandies,  Liqueurs,  Fruits  in  Brandy, 
Absinthes,  and  other  Alcoholic  Liquor.*.— The  consumption 
duty  on  these  liquors  has  been  increased  from  156  frs. 
to  220  frs.  per  hectol.  of  pure  alcohol,  and  the  same 
duty  will  also  he  levied  on  alcoholic  perfumes,  alcoholic 
distilled  waters,  alcoholic  solutions  of  aniline  dyes,  and 
varnishes,  as  well  as  on  such  medicines  and  chemical 
products  as  arc  subject  to  consumption  duty. 

Denatured  Alcohols  and  Products  with  a  Basis  of 
Denatured  or  Evaporated  Alcohol. — The  tax  on  denatura- 
tion  of  3  frs.  per  hectol.  of  pure  alcohol,  established  by  the 
Law  of  Dec.  16,  1897,  has  been  suppressed,  and  replaced 
by  a  statistical  duty  of  25  cts.  per  hectol.  of  pure  alcohol. 
The  charge  of  80  cts.  per  hectol.,  destined  to  meet  the  cost 
of  supervising  the  denaturatiou  of  alcohols,  remains  in 
operation. 

Dangerous  Essences. — The  Government  is  empowered  to 
prohibit,  by  Decree,  the  manufacture,  circulation,  and  sale 
of  any  essence  recognised  as  dangerous,  and  declared  to  be 
such  by  the  Academy  of  Medicine. 

United  Sren 
Customs  Decision. 

Extracts  of  Bark  for  Dyeing  or  Tanning. — Merchandise, 
in  both  liquid  anil  solid  or  dry  condition,  described  as  "  tan 
extract "  and  found  from  a  chemist's  report  to  be  extracts 
of  bark  such  as  are  commonly  used  for  dyeing  and  tanning, 
but  differing  materially  from  commercial  extract  of  que- 
bracho in  practical  results  in  dyeing,  and  in  percentages  of 
both  moisture  and  solid  matter,  although  closely  resembling 
quebracho  extract  in  other  respects,  is  dutiable  at  seven- 
eighths  of  a  cent  per  pound  under  the  provisions  of  para- 
graph 22  of  the  Tariff. 

Duties  on  Alcohol  and  Tincti  iu:s  in  Japan. 

Client,  and  Druggist,  March  23,  1901. 

The  Japanese  Government  have  laid  a  Bill  before  the 
Parliament  now  in  session  relating  to  the  import  duty  on 
alcohol  and  tinctures.  Under  the  new  law  the  import  duty 
on  alcohol  will  be  40  sen  per  litre  instead  of  250  per  cent. 
ad  valorem,  which  maker,  the  duty  a  little  higher  than 
hitherto.  The  duty  on  tinctures  under  the  present  tariff  is 
10  per  cent,  tut  valorem,  hut  the  recent  increased  importa- 
tions of  tinctures  has  attracted  the  attention  of  the  Govern- 
ment, and,  in  order  to  stimulate  local  production,  the  duty 
on  tinctures,  with  exception  of  tr.  opii,  has  been  increased 
to  40  sen  per  litre.  The  above  Bill  has  passed  the  Lower 
House,  and  will  become  law  on  Oct.  1. 


Linseed  Oil,  Turpentine,  and  Paints  in  bion< 
Trade  DESCRIPTIONS  of  , 

A  copy  has  been  received  at  ihe  Board  of  Trade, throu 
the  India  Office,  of  a  Circular  (  No.  IV.  of  1901  ), 
the  Finance  and  Commerce  Department  of  the  Go\ 
of  India  on  the  22nd  January  last,  relating  to  the 
which  should  be  followed  in   affixing  trade  descni 
certain  adulterated  goods — namely,  linseed   oil,  turpemi 
and  paints — under  the    Indian  Merchandise   Marks  Act 
1889.     The  procedure  prescribed   for  all   ports  in  India 
that  such  goods  are  to  be  passed  by  the  Customs  anthoril 
if    they    are    marked  "reduced,"   "  mixed,"  '•  boiled,' 
"  mineral."  but   if  they  are  adulterated  to  the  extent  of 
per  cent,  or  more,  the  actual  percentage  of  the  adulterai 
must  be  conspicuously  marked  on  the  receptacles  contain 
them.     These  orders  apply  to  white  lead,   white  sine, 
lead,  and  similar  compositions  ;  and  also  to  linseed  oil ; 
turpentine. 

Importation  up  Dangerous  Goods  im  . 
We~t  Australia. 

The  following  notice  has  appeared   in   the   West  Aiul 
Han  Government  Gazette  for  the  1st  Jauuary  last : — 

"  The  attention  of  importers  is  directed  to  the  folio* 
provisions  of  'The  Customs  Consolidation  Act,  189 

"Section  107.  —  If  any  person  imports  or  lamb, 
attempts  to  import  or  land,  into  Western  Australia, 
goods  of  a  dangerous  nature — that  is  to  say,  , 
lucifer  matches,  petroleum,  kerosene,  naphtha,  benii 
acids,  or  goods  of  a  like  nature — without  specially  declsi 
the  same  at  the  custom  house  prior  to  importation 
landing,  or  shall  be  concerned  in,  cr  aid  or  abet  in, 
such  importation  or  landing,  or  attempt  to  import  or  1 
the  same,  every  such  person  shall  be  subject  to  a  pen 
of  one  hundred  pounds,  and  the  goods  may  be  forfeited 


LEGISLATION. 

The  Patents  Acts. 
Siuudard,  March  25,  1901  (see  this  Journal,  190' 

The  questions  submitted  to  the  Committee  by  the  !>■  I 
of  Trade  were  three.     In  the  first  place,  ought  any 
so,  what,   additional  powers   to    be   given   to   the    l'i 
Office  to  control,  impose  conditions  on,  or  otherwise  1  I 
the  issue  of  letters  patent  in  respect  of  inventions  • 
obviously  old,  or  which  the  information  recorded  in 
shows  to  have  been  previously  protected  by  lette- 
in  this  country  ':    Secondly,  do  the  provisions  in  uV 
Act,  1883,  as  to  the  grant  of  compulsory  licel 
need  of  any.  and  what,  amendment  ?  Lastly,  can  the  pc  • 
of  seven  months'   priority  allowed  by  the  existing  A 
applicants    for    letters     patent    under    the    Internal  il 
Convention  properly  be  extended,  and  on  what  coil' 

In  regard  to  the  grant  of  letters  patent,  English  la«  >■ 
all  along  occupied  an   intermediate   position  beta 
extremes.     In  certain  countries,  including  France, 
is  little  more   than  a   certificate    of  registration, 
expressly  stated  to  convey  no  official  guarantee  I 
novelty.     In  others — e.g.,  the  United  States,  Geni 
Austria  —  a   rigorous    examination  into   novelty   ; 
and  if  the  result  is  adverse  prevents,  the  issue  of  a 
England  takes  a  via  media.     There  is,  at  preseut, 
liminary  examination  into  novelty  ;  but  the  quaiui 
patent  still  in  use  declares  the  grant  to  be  made  di 
"  the  especial  grace  and  mere  motion  "  of  the  ' 
but   of    bis    "certain   knowledge"   of  its    subjei ' 
(although  there  is  a  qualifying  recital),  and  the  n  i 
in  spite  of  recent  reductions,  are  sufficiently  higli 
some  colour  to   the  contention  of  many  inventor- 
Patent  Office  should  do  something  more  towards  m 
grants  of  real   commercial  value.      The  Board  I 
however,  expressly  negatived  in  the  refeience  to  the 
mittee    any    inqniry    into    the    question    of  a   pn 
examination  into  novelty.     But  the  Committee 
forward  a  scheme  which  appears  to  he  ol  very  cot 
merit.     The  "  obviously  old"  inventions,  the 
constitute  so  small  a  proportion  of  those  thai 


brahttlMl.]      THE   JOUBNAL   OP  THE  SOCIETY   OF   CHEMICAL  INDUSTRY. 


:( 


295 


Dt » Hike  as  to  be  negligible.      From  this  con- 
sion  the  Chairman,  Sir  Edward  Fry,  dissents. 

rds  anticipated  inventions,  however,  the  Com- 
.1  very  definite  view  to  record.  It  seems  that 
i  i  period  of  three  years— 1897,  1898,  and  1899 — forty- 
pel  cent  of  the  specifications  accepted  had  been,  in 
de  or  in  part,  antieipated.  The  Committee,  therefore, 
^■est  that,  in  addition  to  the  existing  inquiries,  an 
urination  ought  to  be  made  in  the  Patent  I  Iffiee  into  the 
itioo  whether  any  invention  claimed  in  a  deposited 
ifioation  his  been  anticipated  by  any  complete 
ifioadon   within    fifty   years    previously ;    and,   giving 

il   in  sobsta to   the  provision  of  a  Bill  introduced 

the  last  Parliament  by  Lord  Alverstone — then  Sir 
iard  Webster — and  Mr.  Moulton,  recommend  that 
■cations  (in  specification),  of  fifty  years  or  upwards 
Id  not,  in  the  legal  sense,  be  regarded  as  anticipations, 
i  the  compulsory  licence  question  the  Committee  make 

ils.       The    jurisdiction    to    grant    compulsory 

ces  is  to  be  transferred  to   the   High   Court   from   the 

A  of  Trade;  and   failure  on   the  part   of  a  patentee  to 

his  patent  is  to  be  added  to  the  grounds  on  which  the 

•   of    a    compulsory   licence    may  be   ordered.      The 

propose  to  extend  the  period  of  protection 
r  the  International  Convention  from  seven  months  to 
e,  subject  to  comprehensive  and  satisfactory  con- 
is.  The  foreign  applicant  is  to  file  a  complete  specifi- 
i  with  bis  application  at  the  Patent  Office,  just  as  the 
»h  inventor  has  to  do.  On  acceptance,  this  speeifica- 
s  to  be  published  ;  and  the  extension  of  rime  is  only 
•erate  in  favour  of  the  subjects  of  countries  which 
British  inveutors  iu  an  equally  generous  spirit. 

L— GENE  HAL. 

[MPOBTS    iNl>    ExrORTS    OP    SPAIN   IN    1899. 

/fie?  Annual  Series,  Ao.  2560,  March  1901. 
Class  1. — Earths,  Minerals,  Glassware,  Sfc. 


Imports. 


eles. 


Value. 


£ 

867, ' 

1,827.000 


Exports. 


Articles.  Quantity.    Value. 


I,        *C, 

eraloils. 


Coal 

Tar 

260, I  Sulphide  ol  lead. 

121,000  ;    Other  lead  mine- 
rals. 

Blende 03,438 

/.inc 31,649 

Phosphorus 20 

Antimony 92 

Copper 948,917 

„     ore 14,608 

Iron 8,613,137 

„    pyrites ;     319,284 

H  in  ..mese 139,352 


302,000 


107,1X10 


•ill  . 


....    3,0.51,011(1 


Tons. 
8,073 
?,508 
9,798 

555 


£ 

(Mis 

25,031! 

114,695 

1,220 

137465 

00,768 


1,107 
,370,440 

307.586 
134,304 
163,266 

317.763 


Total  , 


Class  2.— Metals. 


«        iron 

manufac- 


and    its 
uiKots . . 


81,000 

4S.OO0 

27,000 

210,000 

26,000 
212,000 

78,000 


Gold  and  silver, 
jewellery.  &c. 

Iron,  in  pigs 

Iron,  manufac- 
faetured. 

Copper,  shell 

Copper,  old  and 
manufactured. 

Tiu,  copper,  and 
bronze,  manu- 
factured. 

Mercury  

Argentiferous 
lead,  pigs. 

Common  lead, 
puts. 

Lead,  manufac- 
tured. 

Other  metals  and 
alloys. 


Tons.    |        £ 

60,000 

40,879        147. 

6,734  61,600 

28,423         906,400 
1,075  53,800 


3.221 
68,074 

92,123 

664 

2.777 


695,000 

965,600 

1,031,800 

10,100 

s:s,ooii 


1,110, Total 


Class  3. — Druys,  Chemicals,  frc. 


Imports. 

Exports. 

Articles! 

Value. 

Articles. 

Value. 

Colours,     lives,     var- 

e 

709.000 

423,O0» 

1,461,11110 

331,000 

70. 

Salt 

£ 
261,00(1 
10N.6UI 
192,700 
52,300 
142,400 
41,000 
22,100 

nishes,  \r. 

Chemicals  and  pharma- 

ri  ul  leal  products. 

Wax  and  stearin 

8,003,000 

910,100 

III.— TAR  PRODUCTS,  PETROLEUM,  Etc 

Petroleum  Production  in  Russia  in  1900. 

Bd.  of  Trade  J.,  Feb.  28,*  1901. 

The  Russian  Gazette  of  Trade  and  Industry  in  an  article 
on  the  production  of  naphtha  in  Russia  in  1900,  states  that 
although  the  precise  figures  are  only  available  for  the  first 
1 1  months,  the  total  for  the  whole  year  may  safely  be 
estimated  at  more  than  600,000,000  pouds.  Taking,  for 
purposes  of  comparison,  the  round  figure  of  600,000,000 
pouds,  the  increase  over  the  figures  for  the  preceding  year 
amounts  to  75,000,000  pouds,  or  about  14  per  cent.  The 
following  table  shows  the  production  of  naphtha  in  Russia 
during  the  last  five  years : — 


1  eai  . 

Quantity, 

Increase. 

1896 
1807 
1898 
1899 
1900 

Pouds. 
386.000,000 
421.000,000 
486,000,000 
525,000,000 
600,000,000 

Per  Cent. 

91 

1.5'2 

8-1 

14-3 

Note— Poud  =  36  lb. 

In  seven  years  (1894  to  1900)  the  production  of  naphtha 
has  been  doubled,  but  in  spite  of  this  increase  the  average 
price  has  shown  a  constant  and  considerable  rise. 

According  to  an  approximate  calculation  made  by  the 
last  Congress  of  Russian  naphtha  traders,  the  probable  pro- 
duction in  1901  will  be  about  700,000,000  pouds. 

The  Gazette  further  states  that  in  spite  of  the  sources  of 
naphtha  of  extraordinary  richness  that  are  from  time  to 
time  discovered  in  the  territory  of  Terek,  the  only  important 
working  in  this  region  is  that  of  Grozny,  the  production  of 
which  in  1900  will  probably  amount  to  29,000,000  pouds  as 
against  25,000,000  pouds  in  1899.  Besides  the  sources  at 
Baku  and  Grozuy  there  are,  according  to  the  Gazette, 
naphtha-bearing  areas  in  the  district  of  Kouban,  in  several 
other  districts  in  ihe  Caucasus  and  in  the  north  of  the  Ural, 
but  they  are  as  yet  only  slightly  developed.  It  is  probable 
that  very  productive  naphtha-bearing  lands  will  be  found  in 
Central  Asia. 

In  conclusion,  the  Gazette  says  that  in  1900  the  Minister 
of  Agriculture  and  Domains  put  up  to  auction  concessions 
for  the  working  of  1 14  •  6  dessiatines  (dessiatine  =  2  ■  7  acres) 
of  naphtha-bearing  land  in  the  Baku  basin.  Moreover, 
the  Nobel  Bros.  Company  has  obtained  the  right  to  acquire 
land  in  Turkestan  in  order  to  establish  naphtha  depots. 

Inflammable  Liquids  ;  Transport  of  . 

Chamber  of  Commerce  J.,  March  1901,  56. 

The  Association  of  Tar  Distillers  has  recently  been  in 
communication  with  the  railway  companies  and  the  Home 
Office  authorities  respecting  certain  changes  proposed  in 
the  mode  of  transporting  inflammable  liquids  by  rail  con- 
sistently with  the  public  safety,  and  the  following 
particulars    concerning    the    conditions    imposed    on    the 


29ti 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.      [March  so.  iw 


French,  German,  and  Belgian  railways  have  been  specially 

compiled  : — 

Fkkni  h    Kk..i  i  \:  IONS. 

Reply  to  Queries  as  to  the  Transport  •■/  Dangerous 

Substances  on  French  RaUways. 

Question  i. — Arc  benxol,  crude  naphtha,  and  coke-oven 
oils  carried  by  the  railways  in  railway  tank  waggons  without 
restrictions  ? 

These  products  arc  carried  on  all  the  French  railways 
subject  to  certain  restrictions. 

Question  -J.— If  there  are  any  restrictions  please  specify. 
These  restrictions  arc  stated  to  be   those  contained  in 
the  Annex  of  the  Borne  International  Con- 
vention of  the  transport  of  goods,  of  which    the   terms  (in 
station)  arc  appended. 
The  further  provisions  of  the    French  law  on  the  matter 
will   be  round   on   pages  4,  5,  87,  28,  33,  34,  51.  52,  and  53 
of   the  regulations  of  the   12th    November   1807.  for  the 
transport  by  rail  of  dangerous  substances. 

!.— What  is  the  specification  of  the  tank 
isedj  • 
specifications  in  force  on  the  Northern  Railway  with 
regard  to  tank  waggons  for  the  use  of  dangerous  suhstances 
have  been  received  by  the  Association,  hut  are  too  long  for 
insertion  here.  It  i-  stated  that  similar  regulations  are  in 
force  on  other  lines. 

,..,„  4. — (,d   What  are  the  general  regulations  under 
which  this  traffic  is  carried  ? 
(6)  Under  what  classification? 

Vti.i  what  would  be  the  freight  from  a  point  to  point, 
]  50,  and  200  miles  : 
(<i  )  The  general  regulations  under  which  this  traffic  is 
carried  arc  those  laid  down  in  the  Annex  to  the  Berne 
Convention  above  referred  to,  together  with  the  special 
regulations  prescribed  for  France,  which  will  be  found 
in  the  Regulations  of  the  12th  November  1897,  before 
referred  to. 

(6)  (c)  These  substances  are  included  in  the  second  and 
third  of  the  six  categories  into  which  explosive  and  dan- 
gerous substances  are  divided  by  the  French  Regulations, 
of  which  particulars  will  he  found  on  pages  3  to  8  of  these 
Regulations. 

Benzol  is  classified  as  "  Benzol "'  by  some  of  the  French 
railways,  but  when  a  product  docs  not  exi-t  in  the  classifi- 
cation of  a  railway  company,  it  can  only  travel  under  the 
general  tariff,  which  comprises  sis  scries.  For  example,  on 
the  Northern  Railway  benzol  does  exist  in  the  elassifi- 
ca'ion,  and  according  to  the  Tariff  Special,  Petite  Vitesse 
Mo.  15,  Table  II.  is  applicable  when  4,000  kilogrammes 
minimum  at  a  time  are  loaded  in  one  truck,  viz. :  — 

Frs.  per 
1,000  kilos. 

kilometres  woo 

ISO        1V40 

200        ,.  ll'40 

300 18-40 

and  60  centimes  per  1000  kilos,   extra  if  the  loading  and 
unloading  are  done  by  the  railway  company. 

In  the  classification  of  the  Orleans  Railway  Company, 
however,  benzol  is  not  provided  for,  and  in  consequence, 
series  1  is  applicable,  whatever  quantity  is  sent  at  a  time, 

viz.  : — 

Frs.  per 
1.0U0  kilos. 

kilometres  17'50 

l-,n  „  2.VIHI 

32'50 

„  47"50 

including  loading  and  unloading  by  the  railway  company. 
It,  however,  benzol  (not  existing  in  the  Orleans  Railway 
ipany's  clarification)  assimilated  to  and  declared  on  the 
May-bill-  as  "  Huile  cssentielle  extraitc  du  Goudron  de 
jlouille,"  Table  No.  3  becomes  applicable  for  quantities  not 
I4SS  than  .'.,000  kilos.,  viz.: — 

Frs.  per 
1,000  kilos. 

ton  kill  metres 13 

78-50 

2t 



ncluding  loading  and  unloading  by  the  railway  company. 


Most  tariffs  provide  different  rates  for  different  uiinin 
quantities  (50,  1,000,3,000,4,000,5,000,8,000,  10,000 ki 
8tc). 

As    regards    crude    naphtha  and  coke   oven  oilf 
naphtha-  arc  described  in  the  classification  of   most 
companies  as  "  Naphte  (ou  huile  de)  uon  rectifioe," 
rates  charged   per   l,00u   kilos,  by   the   Northern 
Company  are  : — 


4.000  kilos. 
Minimum. 


Minimum. 


100  kilometres  . 

150 
200 
300 


Frs. 
(i-40 
8-15 
B'HO 

WIS 


Frs. 


and  60  centimes  per   1,000  kilos,  extra   if  the  lo:i> 
unloading  is  done  by  the  railway  company. 

(Tratislation  referred  to  under  Question  2.) 

Petroleum  in  a  crude  and  rectified  state,  having  e 
gravity  of   at   least  0780  at  a  temperature  of  17.. 
or  if  it  does   not  give  off  inflammable  vap 
perature  of  less  than  2l2  C,  and  at  a  barometric 
of  750  mm.  in  relation  to  the  level  of  the  sea. 

Oils  prepared  with  lignite  tar,  if  they  have 
specific  weight  above  mentioned  (Solar  Oil,  photo. 

Oils  prepared  with  coal  tar  (benzol,  toluol,  xylol,  ci  I, 
&c),  as  well  as  essence  of  mirbane  (nitrobeuzol), 

are  subject  to  the  following  regulations : — 

1.  Unless  special  waggons,  specially  constructed  (b   • 
traffic  (tank  waggons)  are  used,  these  produc 
carried — ■ 

(a)  In  particularly  good  and  strong  casks  ;  or 
(6)  In  stanched  strong  metal  vessels;  or 
(e)  In  glass  vessels.     In  the  latter  case,  howevei  * 
following  regulations  have  to  be  followed  : — 

(a«)   When   several  vessels  are  packed  in  od 
they  have  to  be  firmly  packed  in  wooden  cases  stuffc  ti 
straw,  hay,  bran,  or  sawdust,  soil,  or  other  such  sol 

(66)  When  the  vessels  are  packed  separately,  the 
port  is  permitted   in   solid  baskets   or  tubs  provided  tb 
covers,  fitted  well  and  provided  with  handles,  and  i 
sufficient  quantity  of  packing  material.     The  cover,   ck 
of   straw,   rushes,   or   reeds,   or   such   material 
impregnated   with   clay   or    chalk    or   similar    inbsl  I 
mixed  with  soluble  glass.     The  gross  weight 
must  not  exceed  60  kilos. 

2.  The  vessels   which    are   damaged   during  Iran-  u 
immediately  unloaded  and  sold,  with  whatever  may  I 
remaining  contents,  to  the  best  interest  of  the  sender- 

3.  The  transport  only  takes  place  on  open  « 
customary  formalities  require  waggons  provided  with  * 
bags,  the  transport  would  not  be  allowed. 

4.  The  preceding  regulations  of  No.  3  also  apply  ' 
and  other  vessels  in  which  these  products  have  been  (  ' 
These  vessels  must  always  be  declared  as  such. 

With  reference  to  the  packing  of  other  n 
XXXV. 

It  must  be  stated  on  the  way-bill  for  product* 
under  paragraphs  1  and  2,  that  they  have  a 
of  at  least  0  ■  780,  or  that  the  petroleum  has  the  pr<  rt 
given  in  the  first  paragraph  as  regards  inflammabl 
When   this  indication  is   not  stated   on  the 
usual     transport     paragraph    No.    XXII.,   COI 
carrying  of  petroleum,  will  be  applied. 

Belgian  Regulations. 

Benzol,  crude  naphtha,  and  light  oils  obi 
making  of  coke  are  transported  in  tank  wag) 
the  Belgian  railway  lines. 

These  tank  waggons,  which  are  not  provided  witl  ' 
brake,  belong  to  private  owners. 

They  are  composed  of  an  iron  tank   firmly  filed  « 
frame,  also  made  of  iron. 

The  tank,  closed  hermetically  is  provided  with 
valve,  with  several  taps  and  tnhes  for  emptying. 
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eoaotion  id  taken  that  the  tanks  are  not  quite  filled, 
to  take  in!"  aooount  the  dilatation  of  the  prodacts. 
,e    Belgian    railwaj    oompanioa    do    i  tot     place    tank 
the  disposal  of  the  senders. 
lation  of  speoial   Tehioles  on  the  lines  worked 
10  State  and  oorresponding  linos  is  granted  subject  to 
i  ^illations  and  t"  the  speoial  conditions  to  be  i  itermined, 
,i  be,  in  each  case. 

ansporl   of  benzol   and  of  crude  uaphtha  eventually 
!  in  tank  waggons  comes  under   1 1 1« ■  same  tariffs  as 
sent  in  oasksot    in  any  mode  of   package  admitted 
lal  olass  of  tariff  No.  8  ;  crude  naphtha,  1st  class 
B     \.i-   6  and  18). 
l.i  oils  derived   from  the  making  of  coke,  and  trans- 
ak  waggons  conic  under  the  3rd  class  of  tariff 
.  whereas,  if  -,■  it  in  cask,  they  arc  charged  at  the  rate 
2nd  olass. 
l general  way,  each  tank  waggon  is  charged  according 
ontents,  with  a  minimum  of  10,00.1  kilns.,  and 
impan)  lias  not  to   pay  for  this  material  any 
i  travelling  or  for  demurrage. 

following  table  shows  the  rates  of  the  various  classes 
rtain    distances    and    the    special    tariffs    mentioned 

Rati  per  Ton  (i*«  Franc*). 


TnritT  \ 
Qeneral  Table. 


1st 


2nd 

Class. 


3rd 
Class. 


special  Special 

Sarin*.  TarilT. 

No.  6  No.  18 

Exportation.  Importation. 


17  TO 

ueeo 

Bl  'SO 


9-50 

7-0 

W60 

11-50 

8-0 

13 'SO 

9-0 

12-115 
IV  05 
IS-  66 

17-115 
is-.v, 


8-25 
9-0 
9-75 
10  50 
11-25 


J. -metre  and  609  mi 
l  iin-ti 
1  kilometre  =  1,000  metres  =  1093.639yds. 

Pit.— ACIDS,  ALKALIS,  AND  SALTS. 

i  in  mii  \i    Imposts  or  Spain  in  1899. 
i  m  Office  .1 7  mat  Series,  .Yo.  2560,  March  1901. 

the  drugs  and  chemicals  imported  from  the 
Kingdom  in  1899  were  valued  at  991,000?.  The 
doable  article-  were  nitrate  of  soda  and  sulphate  of 
.  11,852  tons,  valued  at  480,0002. ;  alkaline  carbon- 
1.971  tons,  valued  at  200,000/.;  and  paraffin  wax, 
ilued  at  10,000/. 

Production  op  Spain  in  1899. 

eign  Office  Annual  Scries,  A'o.  2560,  March  1901. 

St  productions  of  salt   in    1899  were  at  Cadi/;, 

tons;    Alicante,     187,000    tons;  Balearic    Islands, 

Almeria,    27,000    tons  ;     and     Guadalajara, 

i        Torrevieja   salt  pits  arc  stated  to   have 

•  uis,  and  the  Ibiza  salt  pits  80,000  tons. 

tal  production  of  the  71  salt  pits  in  Spain  in  the  year 

mounted  to  59?, MS  t  ins,  valued  at  218,000/. 

Acetic  Acid. 

J.  Cons.  Reps. .-  through  Chan.  Tr.  J., 
March  16  ami  23,  1901. 
tion    having    become    somewhat    keen    among 
t'ers  of  acetic  acid  in  the  United  States,  attention 
directed  to   the  possibility  of  finding 
is  for  a  portion  of  the  output."    A  circular 
accordingly   issued    to   American   Consuls    in 
it  parts   of  the  world,  asking  them  to  report  what 
n  they  could  collect  respecting  the  article  in  their 
They  were  requested  to  state  the  con- 
Ion,  price,  duty,  if  manufactured,  and  to  what  extent, 
imported,  the  form  in  demand,  whether  crystal  or 


liquid,  its  strength  and  respective  purity,  the  cost  of  trans- 
portation, and,  in  general,  all  such  features  in  regard  io  it 
that  might  prove  of  value  to  American  manufacturers.  The 
following  is  an  abstract  of  the  replies:— 

Budapest, — Consumption:  Considerable  demand  in  Hun- 
gary.    Two  lad. .rie-.     Price:  92  crowns  (18-68  dols.)  per 

100*    kilos.    (220-16    lb.)    for    10t)°.       Who imported: 

Besides  the  two  factories,  acetic  acid  is  imported  from 
Austrian  Silesia.  Form  in  demand:  Chemical  houses  use 
100°  crystal.  Vinegar  manufactories  buy  0'/  and  10  and 
dilute  it. 

Prague. — Consumption:  About  060,000  lb.  Price 
80  per  cent  .pure,  :;n  florins  per  loo  kilos.  (12-0  dols.  per 
220  lb.).  Whence  imported:  Hungary,  Slavonia,  and 
I;. -nia      Form  in  demand :  Solid,  80  per  cent.  pure. 

Reichenberg. — Consumption  :  Heavy.  Chiefly  used  in 
dye  works.  Price  :  Common,  24  to  30  crowns  per  100  kilos. 
(1-87  dols.  to  6-09  dols.  per  220 ••16  lb.),  and  50  crowns  per 
100  kilos,  for  refined  (U*  37  dols.  per  220*46  lb).  Whence 
imported  :  Xone  imported.  Bought  from  other  ports  of  the 
Empire.     Form  in  demand :  Liquid. 

Trieste.— Consumption  :  About  200  quintals  ( i  i.uoo  lb.) 
a  year.  Price:  24  to  26  florins  (9-74  dols.  to  10-26  dols.) 
per  quintal  (2-20*46  lb.).  Whence  imported  i  Austrian 
province  of  Bohemia.  Form  iu  demand:  SO  per  cent. 
Duty:  Austrian  import  duty,  20  florins  gold  (9'74dols.) 
per  quintal  (220-40  lb.). 

Vienna. — Consumption:  For  various  purposes  more  than 
several  hundred  pounds  are  used.  Exports  exceed  impoits. 
Price:  6  cents,  per  lb.  Imports:  Prom  Germany,  Italy, 
Switzerland,  7;3  tuns,  value  1,088  dols.  Exports:  Various 
European  countries,  411-2  Ions,  value  60,539  dols. 

Antwerp. — Consumption:  For  the  whole  of  Belgium, 
about  661,380  lb.  per  annum.  Of  this  amount  551,150  lb. 
of  40°  strength,  and  110,230  lb.  of  80°  strength.  Price: 
About  386  dols.  per  220-46  lb.  for  40  ,  and  15-44  dols. 
per  220-46  lb.  for  80°.  Whence  imported:  Only  a  very 
little  from  Germany.  Duty:  14-47  dols.  per  26-417 
galls. 

Brussels. — Consumption:  Annual  consumption  in  Belgium 
about  400,0011  kilos.  (881,840  lb.);  300,000  kilos.  (661,380. 
lb.),  40  per  cent,  for  industrial  purposes  and  100,000  kilos: 
(220,460  lb.),  at  a  strength  of  80  per  cent.  Price : 
Wholesale,  80  fi.ancs  (15-44  dols.  per  100  kilos,  net,  not 
including  duties.  Duty:  Above  40°  75  francs  (14  -4H  dols.) 
per  hectoliter  (20-417  gallons),  and  for  crystallised  187'. 
francs  (36- 19  dols.)  per  100  kilos.  (220-46  lb.)  Whence 
imported:  Germany.     Form  in  demand :  Crystallised. 

Ghent. — Consumption:  Heavy.  Imports,  4,500  kilos. 
(9,921  lb.)  j  and  exports,  49,203  kilos.  (108,473  lb.). 
Whence  imported :  Germany,  and  small  quantity  from 
France.  Price:  For  99 — 100°  crystallised  from  92  to  97 
francs  (17-76  dols.  to  18-72  dols.)  per  100  kilos.  (220-46 
lb.),  and  from  80  to  85  francs  (15-44  dols.  to  16-41  dols.), 
according  to  seller.     Form  in  demand:   For  making  vinegar. 

France:  Bordeaux. — Consumption  :  Not  made  iu  this 
district,  but  of  French  manufacture.  Price  :  for  vinegar, 
1  franc  (19-3  cents.)  per  kilo.  (220-46  lb.)  ;  for  crystallised, 
4*50  francs  (86'8  cents.)  per  kilo.  Form  in  "demand  : 
Commercial  for  vinegar. 

fiacre. — Consumption  :  Employed  on  very  large  scale. 
Price  (per  220-40  lb.):  Crystallised  (crystals,  pure), 
27  -02  dols.  ;  80  per  cent,  solution,  20-25  dols. ;  40  percent, 
solution,  10-60  dols.;  33  per  cent,  solution,  5-40  dols.  Xo 
discounts  allowed.  Whence  imported  :  Xone  imported  for 
consumption  in  France.  Form  iu  demand :  Commercial, 
40  per  cent.  Duty  :  Acid  rendered  unfit  for  vinegar  making, 
per  220-46  lb.— containing  less  than  40  per  cent,  of 
crystallisable  acid,  1-93  dols. ;  containing  from  40  to  80  per 
cent,  of  crystallisable  acid,  3-86  dols.j  containing  over 
80  per  cent,  of  crystallisable  acid,  5-79  dols.  Acid  for 
vinegar  making,  per  26-418  galls. — solutions  containing 
8  per  cent,  less  of  crystallisable  acid,  1  ■  54  dols.  Per  degree 
and  per  26*418  galls.— solutions  containing  over  8  per  cent, 
of  crystallisable  acid.  1  93  dols.  Freight:  XTew  York  to 
Havre,  20'  c.  per  10u  lb. 

A~ice.  —  Consumption:  About  two  tons  per  annum. 
Price:  For  100  percent.,  2  francs  (38-6  cents)  per  kilo. 
(2-2046    lb.),  exclusive  of  excise  tax,  which  is   paid  by 
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buyer.      Form   of   demand :    Crystallised,    100    per  cent. 
Whence  imported  :  French  acid  alone  used. 

Lyons — Consumption  :  Estimated  between  500  and  600 
tons  annually.  Price  (per  £20*46  lb.) :  35  per  cent,  acid, 
5-79  dob.  ;  40  per  cent.  acid,  fi'  IS  dol-.  ;  BO  per  cent  acid. 
19-30  dols.  Form  in  demand  :  40  per  cent,  strong  for  silk 
dyeing.     Whence  imported:  Ali  made  in  France. 

Marseille. — Consnmptiou  :     Unimportant.      Price  :    80 
per  cent,  22*19  dols.  per  220-46  lb.;  in  bond,  subject  to 
-.   duty  of  19-68  dols.  per  220-46  lb. 

Pari*. — Consumption :  Not  given.  Form  in  demand: 
For  food  and  commercial  purposes.  Prices  (per  220-46 
lb.)  :  F'or  industrial  purposes.  40  per  cent.,  6  56  dols.  ;  35 
per  cent.,  6-  IS  dols. 

Roubaiz. — Consumption  :  Important,  but  quantity  not 
given.  Forms  in  demand:  For  dyeing  purposes.  Price: 
28  francs  per  100  kilos,  for  quantities  of  5,000  kilos.,  less 
3  per  cent. 

Germa hi/.— Consumption  :  Not  given.  Imports  from 
European  countries:  1829,  21,660  barrels,  1,022  bottles; 
1898.  20,220  barrels.  304  bottles.  Exports  to  European 
countries:  1899,  292,596  barrels,  269,880  bottles;  1898, 
331/428  barrels,  238,692  bottles.  Price  for  220  lb. :  80  per 
cent.,  123s  dols  •   100  per  cent.,  16-66  dols. 

Bavaria. — Consumption  :  Not  given.  Whence  impor- 
ted :  All  acid  used  is  of  German  make.     Price  :  Not  given. 

Coburg. — Consumption  :  Used  for  vinegar  ;  quantity  not 
given.  Price  :  Wholesale.  6  per  cent,  solution,  I  •  90  dols. 
per  hectolitre  (26417  galls.);  9  per  cent,  2-86  dols.  per 
hectolitre  ;  pure  acid,  20  c.  to  21-4  c.  per  kilo.  (2  2046). 

Cre/eld. — Consumption  :  Used  for  dyeing ;  quantity  not 
given.  Price  :  Best  quality,  17  marks  (4-05  dols.)  per  100 
kilos.  (220*46  lb.).  Whence  imported:  All  made  in 
Germany. 

Dresden. — Consumption :  Large,  but  not  estimated. 
Price:  30  per  cent.,  8-3  c.  per  kilo.  (2-2046  lb.);  50  per 
cent.,  11*9  c.  per  kilo.;  80  per  cent.,  19-8  c.  per  kilo.; 
100  per  cent.,  21-5  c.  per  kilo.     Imports :  None. 

Hamburg. — Consumption  :  Not  given.  Imports  :  None ; 
quantities  are  exported.  Price  :  60  marks  per  100  kilos. 
(14-28  dols.  per  220-46  lb.)  for  100  per  cent. 

Hanover. — Consumption:  Not  given.  Price  per  100 
kilos.  (220-46  lb.)  :  98  to  100  per  cent.,  56  to  60  marks 
(1332  dols.  to  14-28  dols.  ;  80  per  cent.,  46  marks  (10-94 
dols.)  ;  50  per  cent.,  6  42  dols. 

Plauen. — Consumption:  Not  given.  Price:  From  5*71 
dols.  to  10-23  dols.  per  100  kilos.  (22046  lb.).  Imports  : 
None. 

Gibraltar. — Consumption  :  Hardly  any  used. 

Greece.— Consumption  :  Very  little.  Price  :  From  50  to 
130  francs  gold  (9-70  dols.  to  25  25  dols.)  per  100  kilos. 
(220-46  lb);  90  francs  (17-47  dols.)  ruling  price.  Im- 
ported :  From  Germany  in  liquid. 

Italy.  —  Consumption  :  Not  given  ;  there  are  several 
factories  making  acetic  acid.  Imports:  For  1899,  207-7 
tons,  valued  at  14,781  47  dols.;  the  imports  were  from 
France,  Germany,  Austria,  Hungary,  and  Great  Britain. 
Duty  per  ton:  Acetic  acid  (impure)  1-93  dols.;  10  per 
cent,  or  less,  28  ■  95  dols. ;  over  10  per  cent,  and  less  than 
50  per  cent.  173-50  dols.;  50  per  cent,  or  over,  34740 
dols. ;  crystallised  386  dols.  There  is  also  a  duty  ou  kegs 
and  demijohns.  The  former  from  4  c.  to  6  c.  per  hectolitre 
(2-838  bushels);  the  latter  are  taxed  1-15  dols.  per 
quintal  (22046  lb.).  Exports:  For  1899  38- 6  tons,  valued 
at  1,728-73  dols.  Price  :  Impure  acid,  28  lire  (5-40  dols.) 
p<r  quintal  (220-46  lb.);  10  per  cent,  or  less  pure  acid,  18 
lire  (3-47  dols.);  more  than  10  per  cent,  and  less  than  50 
per  cent.,  40  lire  (7-72  dols.)  ;  50  per  cent.,  80  lire  (15-44 
dols.). 

Castellamare. — Consumption  :  Very  limited.  Price  : 
Per  kilo.  (22046  lb.).  2-80  lire  (54  c).  Imports:  None 
made  here.     Form  demanded  :  Liquid. 

Florence. — Consumption:  Fifty  ton- per  annum.  Price: 
Dark,  for  arts.  2  40  dols.  per  quintal  (220  46  ib.)  ;  white, 
for  arts,  6- 14  dols.  per  quintal;  pure  glacial,  52  dols.  per 
quintal.     Import-  :   Very  little.     Form  in  demand  :  Liquid. 

Leghorn. — Consumption:  Insignificant.  Price:  98  per 
cent.  310  to  320  lire  the  quintal  (56-83  dols.  to  61  76  dols. 
per  220-46   lb.);  48  to  50  per  cent.,   155  to   165   lire  the 


quintal  (29-91  dols.  to   31 -SI   dols.   per   220-46  lb.). 
these    figures    a    local   octroi   duty  is   charged.      Impor 
About    300    kilo-.    (661    ll>.)    from   Germany. — Form 
demand.     Mostly  80  to  40  per  cent. 

Messina. — No  production  except  for  pyroligne- 
used  for   printing.     Produced  in   Italy  and  costs  85  lire 
100  kilos.  (6-  35  dols.  per  220  lb.). 

Venice. — Consumption  :  Small. 

Guatemala. — Scarcely     any     demand.       (Ink 
imported. 

Salvador. — Consumption  :  About  400  lb.  Sold  in  An 
of  16  ounces.     Whence  imported  -.   Germany. 

British  West  Indies. — Consumption:  About  300  ea 
Price  :  As  in  England.  20  s.  (4-86  dols.)  per  cwt.  (1181 
plus  25  per  cent,  for  this  market.  Whence  import 
England.     Form  in  demand  :  Diluted  in  form  of  vinegar 

Butch  West  Indies. — Consumption  :  <  )f  no  cousequci 
Comes  as  vinegar  very  much  diluted. 

Brazil. — Consumption  :  A  strict  law  is  enforced  ; 
ing  use  for  vinegar,  and  how  the  little  used  is  of  no 
consequence.     Price  :  Ranges  from  36  c.  to  76  c  • 
(2-2046).       Whence     imported:     Eugland,    France, 
Germany. 

British      Guiana. — Consumption :     Glacial,    26    g; 
Other  grades   come  in  form   of  vinegar.     Price  : 
about  10  c.  per  lb.     Whence  imported:  England.    Di ! 
On  66   per  cent,  and  up,  12  c.   per  lb.  :    less   thai, 
cent,  and  more  than  10  per  cent.,  60  c. 

Chile. — Consumption  :  Estimated  to  be  about  1,500  k 
(3.300  lb.)  80  per  cent.,  and  50  kilos.  (110  lb.)  cn- 
Price:    For  80  per  cent.,  150  pesos  per  kilo.  (56  c  r 
2-2046  lb.),  and  3  pesos  (1-09  dols.)  per  kilo,  crystalli 
Whence  imported  :   Germany. 

Columbia. — Consumption  :    Moderate,   about    3,1 
Price:  From  97   c.  for  German   50   percent,   to  2S  c.  r 
French  glacial   100    per  cent.   Duty :    Forty-five 
per  kilos.    (2-2046   lb.),  equal  to  2-8  cents   I    8 
kilo. 

Ecuador. — Consumption  :  Of  no  importance. 

Paraguay. — Consumption  :  Too  sma'l  to  merit  a  rep 

Uruguay. — The    valuo   of    imports    for     several 
averages  2,800  dols.  per  annum.     Imported  from  I 
Germany,  and  England  in  bottles,  highly  conceatr. 
pays  a  duty  of  57j   per  cent,  on   the  custom  vain 
80  c.  per  kilo.     Freights  against  American  trade. 

Egypt. — Consumption:     Not    known.      Price:    G   'I 
100  per  cent.,  in  boxes  of  50  kilos.  (110  lb.)   67'.'.' 
per  100  kilos.  (8-69  dols.  per  220  lb.).    Whence  in 
Germany.     Form  in  demand  :  White  for  vinegar. 

Madagascar. — Importation  prohibited. 

Madeira. — Consumption:    Insignificant.     Price: 
6  dols.  per  cwt.  for   best  commercial   or   20  e.  per  11 
glacial.      Whence    imported  :     Great   Britain, 
demand  :  Liquid  and  glacial. 

Morocco.— Consumption  :     About    5.000    lib 
galls.).     Price:  About  40   C.Spanish  (7-72  c.  V.  8  I 
litre  (105   quarts).     Whence  imported:  Germany, 
of  demand  :  As  extract  or  essence  of  vinegar. 

St.  Helena. — Only  an  infinitesimal  quantity  use<l. 

Soutli    Africa. — Consumption :    About    7,462   gal 
Cape  Colony   and   813  galls,  at   Natal.     Price:   A'? 
c.i.f.  Cape  Town,  Is.  6rf.  (36  c.)  for  glacial. 

Bombiy  —  Consumption  :  About  1,000  jars  ant'  h 
Price:  About  7  rupees  per  jar  (2-24  dols.)  Wp 
imported  :  England  and  Germany. 

Calcutta. — No  record  of  consumption.     The  ralin;  I 
in  England,  20s.  (4-86  dols.)  per  hogshead. 

China.—  The  consular  district  of  Hankau  is  the  ot  o 
from  which   material  information  was  received.    ( 
tion  there  was  estimated  at  200  lb.  annually.     Retail 
25    c.  to   30  c.   for   common    and  45  c.  gold  for    < 
Wholesale  figures  not  given.     Whence  imported     1 
and  Germany.     Form  demanded  :  Liquid. 

Dutch     India.  —  Consumption  :      Not    given, 
glacial,  40   c.   per  kilo.    (2-2046   lb.);    aceticnm, 
dilute,     8     c.       Whence    imported :     Germany, 
demanded  :  Liquid,   40  to  42  per  cent,  and  98  to 
cent. 
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Holland  —Consumption        Considerable.        [mports  . 

I     ,„.  iv,. ,11    100,000  i"  150,000  lb.  per  annum. 

•   jt,  |    foe  acid  under  100  .   t'2  c.  per  litre  •  of 

,  lj   c.   per  litre;  over  100    (according   to   strength   of 

acid),  nuthesl   dutj   levied  on  same.   14-84  dols.  per 

itolitre  (26-  117  galls.).     Price:  On  the  basis  of  100  per 

„.,  ;ij  o,  perkilo    (2-2016  lb.)-     From   12-72  dols.  to 

SO  dols    is  paid  for  pure  acid  per  220  lb.,  with  duty  of 

C.  pet  kilo.  (2-2016  lb.)  to  be  added. 

Consumption:  Nor  given.  'All made  in  Russia. 

1 5-70    dols.   to    14-50    dols.,   according    to 

ogtk,  laity:  S-10  dols.  per  36  lb.  Imports:  The 
v  makes  imports  practically  prohibitive.  Form  in 
:and:  Liquid. 

pain.— Consumption :     Between    500   and    550    tons, 

ri\   SO  to  80  percent,   used  in  dyeing.      Price    On  a 

is  delivered  at  Barcelona  of  70  pesetas   (10-50  dols.) 

100  kilos.  (220-46  lb.),  for  40  per  cent.;  60  pesetas 

i    35  percent.;  50  pesetas  (7-50  dolr.)  for  30 

■    ;  and  16-50  did-,  per   100  kilos,  for  98  to  100  per 

Dntj  :    Industrial  acid  nearly  all  made  in  Spain; 

being  shut  out  by  high  duty  of  -50  pesetas  (7-50 


)  per   100  kilos.   (220-46  lb.)     Import:  Pure  acid  of 
(lit.  is  imported  from  Germany  in  demijohns 
10  to  ISO  lb. 
•  irinvj. — Consumption  :    Between  3,000  and   I, I  galls. 

ally,   mostlj    BO  per  cent.      Price  :   About    (0  e.  per 
Whence  imported  :   Mostly  from  Sweden. 

—Acetic  aeid  is  made  in  large  quantities  in  Sweden, 

the   exports  exceed    the   imports.       During    1898  the 

rregated   74,954  lb.  and  the  former  1.^7,975.     The 

lame  principally  from  France.     Price:  For  50  per 

:eJ,35ore   (9  ■  88  c)  per   kilo.  (2-2046   lb.);  for  75  per 

s  c.)  per  kilo.;  for  99  to   100  per  cent., 

per  100  kilo-.  (15-0  dols.  per  2 -2046  lb.).     Duty: 

Cigar  and  acetic  acid   in  barrels  :   Up  to  10  per  cent,  per 

i     ore  (12684)  ;  for  each  per  cent,  higher  the  duty 

.1  by  1  ore   (-0026  c.)  per  kilo.;    in   carboys  or 

ndependent  of  -trength,  1    kroner  (26-8  c.)   per 

■itzerland. — Consumption  :  Not  given.     None  produced 

Price:  Average.  31    francs   (5*98  dols.)  per  quintal 

461b.),  and  extra  charge  for  bottles.     Imports:  For 

18,   9,248    quintals,    equivalent    to    20,771     lb.       Duty: 

of  double  strength  and  vinegar  spirits   containing 

p    and  including  12  per  cent,  of  aeid,  shipped  in  barrels, 

a  duty  of    10    francs   (1-93   dols.)    per   quintal 

lb.),  gross  weig'n.     Vinegar  of  all  kinds  in  bottles, 

-.  etc.,  containing   more  than  12   per  eent.  of  acid 

m  not  exceeding   JO   lb.  gross  weight,  pays  a  duty  of  30 

rah  (5  "9  dols.)  per  quintal  gross  weight. 

lion  of  Canada. — Consumption  :  Minimum,  10,000 
Price  :  For  80  per  cent,  proof,  20  c.  sp.  gr.  1-064 
41j  c.  per  lb.  Pure,  sp.  gr.  1  055,  52j  c.  Imports.- 
I  I'nited  States  and  Europe,  for  3"ear  ending  June  30. 
-  of  proof,  1,917  galls.,  valued  at  1,789.000.  Crude 
strength  not  exeeeding  30  per  cent.,  11,319  galls. 
it  606  dols. 

midland. — Consumption:     160     gallons.       Price: 
>i  51  C.j  impure,  30  c.     Whence  imported:    England. 

4  per  eent. 

I  xico. — Consumption:     There    was   imported    during 

r  1898-99,  140,251   kilos.   (314,629  lb.),  valued  at 

'Is,  gold.     Price  :    About   70  c.   per  kilo.,  silver. 

imported:   All   from   Germany,   in   glass   iars   of 

I  lb.)  each. 

i    ffica. — Consumption  :    Unimportant.      Imports  : 

Kurops,  559  kilos.:    from  United  States,  35    kilos. 

pounds,  1,309  for  1896.     Duty  :   1!  c.  per  kilo.,  equal 

sent  rate  of  exchange  to  4]  e.  American  gold. 

inn.— The  only  consular  port  that  gives  any  informa- 

tokohama.     The  imports  therefor   1899  amounted 

,5S5  lb.,  valued  at  23,218  dols.     Put  up   in  demijohns 

0  to  30  kilos.  (44  to   66  lb.  each).     Price':  Per 

2  2046  lb.).  22  c,  to  24  c.     Form  in  demand— Quality 

>o  to  98  per  cent.     Fair  demand  for  above  96   per 


J 
( 
it 


Persia. —  Quantity  consumed  too  insignificant  to  merit 
notice. 

Slant. — Consumption  :  About  100  lb.  Price :  Pure 
Acid,  In  c.  per  lb.     Whence  imported  :   England. 

Straits  Settlements. — Consumption:  Very  little  used. 
Price  :  Average.  :i.ri  c.  ;  Mexican  (  17  e.  gold)  per  lb.,  retail. 
Whence  imported  :  England.  Form  in  demand  .  Pure,  In 
1   ■•/..  and  2  oz.  bottles. 

Turkey  in  Asia. — Consumption:  Limited;  about  1,320 
lb.  Price  about  66  c.  per  lb.  Whence  imported  :  France, 
( rermany,  Austria,  and  England. 

New  South  Wales.— Imports :  For  year  1898,  20,847 
galls,  valued  at  3,455/.  (16,814).  Price:  Worth  about 
220  dols.  per  ton  of  2  ■  240  lb.  Whence  imported  :  United 
Kingdom  and  Germany. 

.Veto  Zealand. — Consumption  :  Used  mostly  for  making 
vinegar.  Imports  :  During  year  1899,  293,275  lb.,  valued 
r.t  15, 713-98  dols.  Mostly  glacial.  Whence  imported: 
United  Kingdom,  Germany,  Belgium,  United  States,  New 
South  Wales,  and  Victoria.  Duty  :  Acid  of  not  over  30  per 
cent.,  \\d.  (3  c.)  per  lb.  In  every  10  per  cent,  of  acidity, 
\d.  (1  c.)  per  lb.  additional.  Glacial  is  taxed  20  per  cent. 
ail  valorem.  Price  :  Wholesale  for  glacial,  23  e.  and  24  c. 
per  lb.  for  the  30°  of  real  value.  An  extra  cent,  per  lb. 
is  added  for  every  10°  or  portion  thereof. 

Tasmania. — Consumption  :  About  8,000  galls.  Price  : 
Rather  under  12  c.  per  lb.,  duty  paid.  Duty:  Per  gall., 
Is.  (24  c.)  not  exceeding  6  per  cent,  of  absolute  acid,  and 
1  c.  for  each  additional  1  per  cent,  of  acid.  Whence 
imported  :  New  South  Wales  and  Victoria. 

Victoria.— Imported  in  limited  quantities.  Is  manu- 
factured here.     There  is  an  import  duty  of  6  c.  per  lb. 

Caustic  Soda;  Electrolytic  Manifactire  of  . 

Chem.  and  Drugyist,  March  2,  1901,  361. 

The  Electrical  Review  learns  from  its  Niagara  Falls 
correspondent  that  the  new  plant  of  the  Acker  Process 
Company,  of  Niagara  Falls,  has  commenced  operations. 
The  product  of  this  new  factory,  says  the  correspondent, 
will  be  caustic  soda  and  bleaching-powder,  and  the  manu- 
facturers of  these  articles  are  materially  interested  in  the 
results  hoped  to  be  obtained  from  the  plant  by  the  process 
to  be  used.  It  is  understood  that  this  is  the  first  plant  built 
to  develop  the  Acker  process.  The  power  used  in  the  factory 
is  supplied  in  the  form  of  direct  current  of  8,000  a  niperes 
and  at  a  voltage  of  300.  The  current  is  used  in  a  single  series 
of  decomposers,  and  it  is  said  that  it  is  quite  15  times 
greater  than  that  thus  far  used  in  any  plant  having  a 
similar  product  for  its  output  in  the  United  States  or 
Europe.  This  is  one  of  the  important  features  of  the  plant 
for  as  the  current  is  15  times  greater  so  is  the  output 
eapacitj-  of  the  plant  expected  to  be  15  times  greater. 
The  efficiency  of  the  apparatus,  and  the  fact  that  an  electric 
current  of  such  volume  can  be  operated  successfully  in  the 
space  required,  are  alleged  to  be  due  to  the  employment  of 
a  molten  electrolyte  in  place  of  the  solution  employed  in 
other  plants.  The  electrolyte  is  maintained  in  a  molten 
condition  by  the  electric  current  that  traverses  it,  and  for 
this  reason  the  electromotive  force  required  is  somewhat 
higher  than  where  brine  is  decomposed.  It  is  claimed  that 
by  this  process  the  caustic  soda  will  be  in  a  condition  ready 
for  being  put  in  packages,  thus  obviating  the  necessity  of 
"  boiling  "  down,  as  at  present  obtains. 

Sulphuric  Acid  in  Japan. 

Chem.  and  Druggist,  March  23,  1901. 

Reports  received  in  New  York  from  Japan  state  that  the 
consumption  of  503  sulphuric  acid  in  1900  there  amounted 
to  fully  62,000,000  lb.  The  bleaching-powder  makers  are 
credited  with  using  21,700,000  ib.,  while  the  petroleum 
refiners  consumed  18,600,000  lb.,  the  remaining  21,700,000 
lb.  being  taken  by  the  Government,  the  artificial  manure 
and  other  manufacturers.  It  is  recorded  that  3,100,000  lb. 
were  exported,  some  of  this  acid  going  to  China.  In  the 
present  year  Japan  expects  to  increase  its  production  of 
sulphuric  aeid.  This  acid  is  made  largely  from  native 
pyrites,  as  the  brimstone  production  and  imports  are  com- 
paratively small. 
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Si  Li-Hi  B  Dl  POSITS  in  .1  irn. 
The  Engineering  and  Mining  Journal  (New  York)  for 
the  loth  tilt  contain*  a  description  of  a  recently-opened 
Booroe  of  sulphur  supply  in  the  little  island  of  Etrofn, 
which  is  situated  about  half-way  between  the  extreme 
northern  point  of  Japan  ami  the  southern  point  of  Kam- 
chatka. The  island  is  voleanie  ;  there  are  on  it  three  cones 
about  2,800  ft.  in  height,  largely  composed  of  sulphur,  and 
the  vapours  which  arise  from  the  centres  of  the  .ones  ate 
continually  adding  to  the  deposits.  The  island  is  owned  In 
a  Japanese  syndicate,  which  holds  a  grant  from  the 
Government  of  Japan.  The  sulphur  deposits  are  about 
two  miles  from  the  coast,  and  the  laud  surface  declines 
gradually  to  Moyoro  Hay,  which  is  a  good  harbour,  and  is 
about  8,000  miles  !>\  water  from  Yokohama.  The  island 
-  >cky  and  barren,  with  nothing  to  attract  settlement. 
From  15th  May  to  10th  October,  1900,  10,000  tons  of  the 
sulphur  were  mined  and  transported  to  the  sea  level :  of  this 
0  tons  have  been  shipped  to  Hakodate.  Japan,  where  a 
refinery  has  been  established.  The  remaining  4.000  tons 
will  be  refined  on  the  ground  at  .Moyoro  Bay.  Toward  the 
latter  part  of  the  season,  when  everything  was  running  in 
full  swing,  the  rope-transmission  plant  was  able  to  bring 
down  about  3,000  tons  per  month.  The  season  of  1901 
will  probably  see  this  new  industry  well  established. 

vSekstos  Deposits  in  Canada. 

Bd.  of  Trade  J.,  Feb.  21,  1901. 

The  British  Columbia  Review  of  the  9th  inst.  states  that 
there  appears  to  be  a  good  opening  for  Eug'ish  capital  in 
developing  the  asbestos  deposits  iu  the  province  of  Quebec. 
A  German  and  an  American  company  are  already  operating 
there  in  addition  to  local  companies,  and  nearly  3,000 
hands  are  employed,  hut  the  demand  is  considerably  in 
e\ccss  of  the  supply,  and  the  enquiry  for  asbestos  is  said 
to  be  constantly  increasing.  This  form  of  mining  is  said  to 
yield  a  very  satisfactory  profit,  and  as  there  seems  every 
probability  that  the  consumption  will  steadily  increase,  there 
should  be  a  good  opening  for  capital  in  that" direction.' 

IX.--CEMMXTS,  Etc. 

i  BME.VT  Trade  of  Great  Britain-. 

Bd.  of  Trade  J.,  Feb.  28,  1901. 

The  following  tables  show  the  quantity  of  cement  im- 

ported  into  the  United  Kingdom,  and  of  cement  of  foreign 

and  colonial  origin  exported  from  the   United  Kingdom  in 

January,  1900  and  1901  :— 

Imports  of  Cement. 


Country  whence  Imported.         January  1900.     January  1901. 


Tons. 

556 

103 

8,061 

301 

11 

2 

Tons. 
1,018 

Ml. 
7,668 

Holland 

1  intcd  States  (Atlantic ) 

9,157 

f  Foreign  Origin. 

ll  MIX  I     TB  WE    OB    Bl  l.e.11   \|. 

Bd.  of  Trade  J.,  Feb.  28,  1901. 
According  to  the  December  (1900)  number  of  |h 
Belgian  Monthly  Accounts,  the  export-  of  H 
show  a  large  decrease  in  1900,  as  compared  with  the  figur 
for  the  two  preceding  years,  due,  it  is  said,  to  events  iii  tl 
Far  Fast.  The  foil,. wing  are  the  official  figures  for  t' 
past  three  years  : — 

Kilos." 

l89S 119,181,234 

1839 145,602.164 

1! 108.554  HI 

•  Kilo.  =  2-2  lb. 

For  imports  of  Belgian  cement  into  the  1'uited  Kiogdo 
see  ante. 

X.—METALL  URG  Y. 

Mineral  1'rodvctiox  in  Spun  in  1899. 

Foreign  Office  Annual  Series,  iVo.  2J50,  March  ItOI, 

The  total  value  of  the  minerals  produced  in  Spain  in  If 
is   the   largest   yet  recorded,  and  amounted  to  6,6 
This  total  exceeds  the  value  of  the  product!* 
1898  by  591,3037. 

The  mines  actually  being  worked  iu  Spain  cover  ana 
of  625,056  acres,  and  the  total  extent  of  mines  in 
concessions  already  granted  amounts  to  1,526,/ 09 « 

The  interest  in  the  mining  industry  may  be  judfj. 
the  fact  that  during  1899,  new  mines,  amounting  to 
acres,  were  marked  out,  and  at  the  end   of  the  year  7, 
petitions  for  mining  rights  remained  to   be  examined 
acted  upon. 

In  1899   the  most   valuable  minerals   produced 
follows : — 


Minerals. 

Quantity. 

Tons. 

S0&65B 

9,505.119 

2,565,137 

2,«3J014 

83,144 

lll'.TTi/ 

588,108 

10t.t>7» 
58,922 

70.000 

Countries  to  which  Exported.        January  1900.     January  1901. 


\  frica . 


Gold  Coast 

Totals  .. 


Tons. 

"°8 
C 


The  most     noteworthy   increases    in   the   pre 
minerals,  as   compared  with  the  previous  year,  were 
coal,  copper,  and  salt.     Minerals   of  which  the  produ  'D 
decreased  included  lead  and  sulphur. 

\Vi:h    regard    to    Spanish    exportations   to   I 
Kingdom,  it  happens  that  Spanish  produce  is  of  th 
lion  that  is   especially  required  in  the  United  Kiflf 
that  the  demand  is  practically  unlimited. 

In  the  year  1899  Spanish  metals   and  minerals  wci 
ported  in  the  United  Kingdom  for  a  value  of  up 
7,000,000/.,  and  it  is  necessary  that  the  i 
be  largely  increased  to  meet  the  continued  demand. 

A  great  advance  is  also  being  made  in  the  metalln c; 
industry. 

The  value  of  the  production  of  manufactured  •■ 
and  metals  in   the  year  1899   amounted  t..  7,< 
increase  of  376,000/.  as  compared  with  1898. 

The  most  valuable  productions  in   the  year  1899  "  ': 
follows  : — 


Metals. 


Tons. 
1 


60 


Sore.— The  exports  ol  cemenl  ice  of  the  United  Kin*. 

til  countries,  amounted  to  22,814  torn   in  January  1901  as 
compared  w>n  in  January  1800. 


Lead 

Iron 

r 



Quicksilver 

Coke 

Zinc  

Hydraulic  cement 


Quantity. 


Tons. 

Can 

S41.41S 

i;.i-l 
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I      production  of  non-argentiferous   sulphide  of 

J  hi  Spain  in  1899  amounted  to  123,750  tons,  valued  at 

Of  this,  the  lead  mines  in  the  province  of  Jaen 

iiluced  101,90?  '"n-;  the  mines  in  Almeria,  13,909  tons; 

i  Real,  Mi'"  tons;  and  in  Tarragona,  1,439  tons. 

,,,..,,,,,,  amounted  to  1,779  tons  valued  at  16,300/., 

which    I  251    tons    were   sent    to   France,    ->lo   tous  to 

and  about    150  tons   to  both  Great    Britain  and 

iduotion  of  argentiferous  sulphide  of  lead  in  1899 

valued  at   1,524,000/.      The   priucipal 

in   the  provinci    of   Murcia,  and  these  produced 

tons,  valued  at  960,000/.     The  mines  in  Ciudad 

1  85,988  tons;  in    Badajoz,   13,012   tons;  anil 

10,834  ions. 

portation  of  argentiferous  lead  in  1899  amounted 

valued  at  99,400/.,  of  which   6,987  tons  were 

B03  tons  to  Great  Britain,  ami   204  tons  to 

Of  other   lead    minerals,  555    tons,   valued   ai 

tported,  for  the  most  pan,  to  Belgium. 

'onper.— The  production  of  the  copper  mines  in  Spain 

899  amounted  to  2,4  13,644  tons,  valued  at  597,000/.,  an 

r  140,000  tons  over  the  preceding  year.     Of  this, 

:  tons,  valued  at  582,000/.,  were  produced  in  the 

of    llu.-lva.    15,489    tons,    valued    at    10,980/.,   in 

and    a    few    hundred    tons    in    Murcia,    I. eon.    and 

arre. 

Bordanee  with  the  memorandum   published  by  the 
I    Tinto   Company,   the   production   of   the   Company's 
<  was  as  follows  :  — 

Tons. 

Mineral  for  asportation 014,271 

Mineral  used  in  Spain 1,005,573 

1,049344 


ie  production  of  fine  copper  amounted  to  34,817  tons, 
g  20,230  tons  of  copper  produced  at  the  mines,  and 
as   contained    in   the    pyrites   that   were   shipped 
ad. 

lie  mineral  extracted  is  stated  to  have  contained  an 
■age  of  2-710  per  cent,  of  copper,  as  compared  with 
i2  per  cent,  in  the  preceding  year. 

aintity  of  mineral  exported  to  England,  Germany. 
aited  States   amounted  to  636,323  tons  in   1899, 
ompared  with    618,110    tons    jM    1898,  582,540   tons    in 
.  and  519,585  tons  in  1896. 

lie  average  price  of  copper  in  1899  was  72/.  16s.  6</.  per 

as  compared  with  31/.  0*.  ~<1.  in  1898. 

ie  profits  in  the  year  amounted  to   1.877,403/.,  or  an 

as  compared  with  the  preceding  year. 

■    profits    amounted    in    1899    to    1,669,194/.,    in- 

13,392/.  balance   from  the  preceding  year,  as  com- 

■d  with  1,016,804/.  in  1898.     A  dividend  of    1  per  cent. 

ir  was  declared. 

he  production  of  other  copper  mines  in  the  province  of 

lva  i>  reputed  to  have  been  : — Tharsis  and  Lagunazo 

17  tons  of  pyrites  and  4,416  tons  of  shell ;  Silas 

1  tons  of  pyrites  and  3,210  tous  of 

I ;  Pens  del  Hierro  mines,  90,000  tons  of  pyrites  ;  San 

ael  mines,  56,486  tons  of  pyrites  and  972  tons  of  shell  ; 

51,786  tons  of  pyrites  and  722   tons  of 

&c 

he  exportation  of  copper  mineral  in  1899  amounted  to 

i,  valued  at  1,366,000/.     The  principal  countries 

rested   were   Gnat     Britain,    530,000    tons  ;    Holland, 

000    tons:    United   States,    1  1S,000    tons;     Germany, 

000 tons  ;  and  Belgium,  France,  and  Italy  about  10,000 

opper  ore  was  exported  in  1899  to  Great  Britain  for 

.  and  to  Germany,  842  tons. 

(ercury.— The  production  of  mercury  in  1S99  amounted 

valued    at  255,000/.     Of  this,  20,322  tons 

produced   in   the   Almaden   Mines  ;    10,732   tons   in 

afc  .  and  1,090  tons  in  Granada.     The  total  production 

S07  tons  less  than  in  189S,  which  was  probably 

to  trade  reasons. 


The  production  of  the  Almaden  .Mines 

was  as 

follows  ;  — 

Description. 

IVS. 

1899. 

Mi  rciii.v  produced 

flasks 

19,946 

i-  833 
1,094 
16,213 

20,322 
16,194 

1  sea 

87.378 

The  production  of  mercury  in  ( Iviedo  in  1899  was  at  the 
I'orvcuir  Society  (  Micros)  1,475  flasks  (flask  =  Si\  kilos. 
or  76  lb.)  ;  La  Union  Asturiana  (Mieres),  300  flasks  ;  and 
La  Soterrana  l'ola  de  Lena,  61  flasks. 

The  exportation  of  mercury  in  1899,  3,221  tons,  valued 
at  695,000/.,  was  divided  between  the  United  Kingdom, 
3,156  tons;  France,  61  tons;  and  about  1  ton  each  to 
Belgium  and  Mexico. 

Zinc. — The  total  production  of  zinc  ore  in  1899  amounted 
to  119,770  tons,  valued  at  241,760/.  The  principal  provinces 
producing  zinc  were  Murcia,  56,499  tons  ;  Santander, 
43,825  tons  ;  Cordoba,  6,795  tons;  Granada,  Almeria,  and 
Guipuzcoa,  upwards  of  2,000  tons;  and    Teruel,  1,520  tons. 

The  exportation  of  hlende  in  the  year  1899,  amounting 
to  63,438  tons,  was  chiefly  to  Belgium,  whither  upwards  of 
50,000  tons  were  sent ;  to  France,  6,631  tons,  and  small 
portions  to  Holland  and  Great  Britain. 

Calamine,  of  which  31,649  tons  were  exported  in  1899, 
was  sent  in  quantities  of  upwards  of  15,000  tons  to  France 
and  Belgium,  and  in  quantities  of  a  few  hundred  tons  to 
Great  Britain,  Holland,  and  Italy. 

The  principal  ports  for  shipping  zinc  are  Cartagena, 
Santa nder,  Seville,  Almeria, -and  Malaga. 

Manganese. — The  production  of  manganese  in  the  year 
1S99  was  confined  to  the  province  of  Huelva,  with  the 
exception  of  525  tons  produced  in  Oviedo  and  a  few  tons  in 
Teruel  and  Gerona. 

Sulphur. — Sulphur  was  produced  in  Murcia  to  the  extent 
of  35,000  tons,  valued  at  350,000  pesetas  (14,000/.);  in 
Albacete,  19,506  tons,  valued  at  117,036  pesetas  (4,700/.)  ; 
and  in  Almeria,  4,41  (5  tons,  valued  at  43,714  pesetas  (1,700/.). 

Iron  Pyrites. — The  exportation  of  iron  pyrites  amounted 
to  3 1 9,284  tons,  valued  at  153,000/.  The  largest  quantity 
was  sent  to  the  United  States,  126,028  tons  ;  to  Great  Britain, 
61,778  tons;  to  Holland,  48,014  tons  ;  and  to  France, 
47,330  tons. 

The  total  exportation  of  iron  pyrites  in  the  year  1899 
shows  an  increase  cf  62,944  tons. 

Tin  in  1900;  World's  Supply  of  . 

Bd.  of  Trade  J.,  March  14,  1901. 

Tiie  following  data  are  put  together  by  L'Economiste 
Francais,  of  2nd  iust,,  as  indicating  the  world's  supply  of 
tin  in  1900: — 


1899. 

1900. 

Increase 

or  Decrease 

in  WOO. 

Strait  s  Settlements  (exports) 

Banca  (exports  and  additions  to 
stock). 

Cornwall  (production )  

Tens. 

46,872 
8,305 
9,984 

5,020 
4,700 
4,013 

Tons. 
16,04] 
8,200 

12,843 

5,678 
4,350 
3,910 

Tons. 
+    169 

-  305 
+  2,909 

-  242 

-  350 

-  103 

73,744 

76,022     1     +  2,278 

Tix  in  Bolivia;  Pkoductiox  of . 

'  hamber  of  Commerce  J.,  March,  1901,  61. 

The  Bolivian  mines  are  situated  about  14,000  ft.  above 
the  level  of  the  sea,  between  the  15th  and  21st  degrees  of 
latitude,  and  are  distributed  in  the  order  of  their  importance, 
over  the  departments  of  Oruvo,  l'otosi,  La  Paz,  and  Cocha- 
bamba.     The  tin  varies  from  vein  to  vein.     It  is  found  at 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.      [March 


Oruvoand  Potosi,  mixed  at  n  certain  depth,  and  in  a  pro- 
portion of  from  5  to  80  per  c  int.,  with  silver  ore  or  pyi 
of  iron.  The  ore  presents  itself  besides  in  the  form  of 
•'palla,"  or  :i  vow  compact  metal,  or  still  otherwise,  in  the 
-hape  of  '•  nampii."  or  thin  metal  very  much  mixed  wiHi 
day.  In  the  former  case  the  tin  thus  obtained  will  be 
rich:  in  the  litter,  on  the  other  hand,  it  will  ductuate 
between  10  and  15  per  cent  In  1846  the  exportation 
of  "barriUa"  tin  amounted  to  920,000  kilos.  Dunng 
the  50  years  from  1846  to  18C7,  the  annual  average  was 
1,824,550,  and  iu  1889  it  reached  8,839,9  >5  kilos.  Accord- 
ing to  the  statistical  return-  the  exportation  of  tin  ore 
amounted  to  8,346,000  kilo;,  during  the  first  quarter  of 
1900,  which  lei-is  to  the  anticipation  that  the  total  for  that 
v  car  will  am  unit  to  double  the  quantity  exported  in  the 
preceding  vear.  In  order  still  more  to  exploit  t he  produc- 
tion of  the  metal,  it  is  most  necessary  to  establish  good 
roads  for  transport  and  to  introduce  foreign  capital. 

Mineral  Imports  and  Exports  of  Spain. 

Eng.  and  Mining  J.,  A/arch  2,  1901. 

The  imports  of  fuel  into  Spain  in  the  year  1900  included 
1,769,981  metric  tons  of  coal  and  1  ;>7,407  tons  of  coke. 
Imports  of  metals  included  4,692  tons  of  pig  iron,  7,226  tons 
of  wrought  iron,  '.3,321  tons  of  steel,  and  2,381  tons  of  tin 
plates.  Exports  of  minerals  are  reported  by  the  Revista 
itinera  as  below,  iu  metric  tons: — 


— 

1899. 

1900. 

Changes. 

Per  Cent. 

Iron  ore 

s.en.irr 

1,029,240 

90,533             >■"■■''" 

:>.::'s             1,632 

320,350           205,561 

I).  788,300 

I.  - 

II.  35,563 
D.      5,106 
D.  120,795 

0'2 
8-5 
S6-9 
52-7 
37-1 

Exports  of  metals  were  20,169  tons  of  pig  iron  (40,918 
tons,  1899);  29.083  tons  of  copper  (.28,443  tons,  1899); 
154,541  tons  of  lead,  against  162,853  tons  in  1899. 

XIT.—OILS,  Etc. 

Olive  Oil  Exports  of  Spain. 

Foreign  Office  Annual  Series,  No.  2560,  March  1901. 

The  exportation  of  olive  cil  in  1899  amounted  to 
21,424,000  kilos.,  valued  at  728,000/.  Of  this,  the  olive  oil 
produced  in  the  southern  provinces  amounted  to  12,000,000 
kilos.,  and  in  the  eastern  provinces  8,.">00,000  kilos. 

The  largest  consignments  of  olive  oil  were  to  the  United 
Kingdom,  amounting  to  4,8.")4,000  kilos.  ;  to  France, 
1,754,000  kilos. ;  Italy,  3,793,000  kilos. :  and  Cuba,  2,669,000 
kil"-.;  and  in  large  quantities  to  Denmark,  Argentine 
Bepuhlic,  Russia,  Germany,  and  Austria-Hungary,  &c. 

XIV.— TANNING,  LEATHER,  GLUE, 

SIZE,  Etc. 

Lbatheb  Trade  of  United  States. 

Bd.  of  Trade  J.,  March  7,  1901,  567. 

The  fact  that  America  is  a  large  exporter  of  leather  to  the 
United  Kingdom  shows  that  they  can  manufacture  it  there 
more  cheaply.  <  onsidering  that  so  much  of  the  raw  material 
has  to  lie  imported  into  the  United  States  by  the  tanners, 
there  seem-  no  reason  why  leather  should  not  he  manu- 
factured as  cheap  or  cheaper  in  the  United  Kingdom. 
This  applies  especially  to  the  finer  qualities  such  as  patent 
leather,  glazed  kid,  and  others. 

Then-  '  that  as  far  a-  certain  class  leather   is 

concerned,  An. erica  possesses  considerable  natural  ad- 
vantages. There  are  plentiful  supplies  of  suitable  bark 
growing  in  the  different  parts  of  the  country,  and  the 
tanneries  have  been  placed  at  no  great  distance  from  it. 
The  hemlock  bark,  which  is  that  most  used  for  tanning 
sole  leather,  is  obtained  from  the  forests  situated  in  the 
States  of  Wisconsin   and  Michigan.     It  is  also  found   in 


.New  York   State  and   Pennsylvania,  but  not  in  such  lar 

quantities,    and    the    supply    is    rapidly    diminishing.      I 
larger   tanning  companies   in    the  west  own  large  tracts 
forest    land    from    which   they  draw    their   supply  of  bin 
( l.ik  bark,  which  makes  the  best  leather,  is  not  us, 
large  quantity  in  the  eastern  and  central  northen 
Oaks  grow   in  the   north-western   and  southern  Sta 
only  sparsely  in  the  others.     It  is  consequently  too 
use  iu  comparison  with  the  hemlock.     For  tanning  the  tin 
qualities  of  leather,  chemicals  and  extracts  are  used,  a  lar; 
quantity  of  which  is  imported. 

The  United  States   is  a  large   importer  of  hides.    The 
were  imported  during  the  12  months  ended  31st  I) 
last,  307,257,924   hides,    valued  at    10,748,007/.,  of  whi 
152,792,232,    valued    at    3,815,987/.,  were    hides 
which  pay  import   duty   of    15   p"r  cent,    ad   valor, 
69,121,66*6,  valued  at   3,960,320/.,   were  goat  skin 
are  admitted  free  of  duty.  Of  the  total  imports,  184 
valued  at  4,288,707/.,  came  from  Europe,  and  66,21:'. " 
valued  at  2,191,451/.,  came  from  the  East  Indies. 

Those  in  the  trade  will  doubtless  be  able  to  say  whetl 
the  disadvantages  of  having  to  import  this  quantity 
bringing  them    from  such  great  distances  and  p> 
per  cent,  duty,  paying  higher  wages  than  are  customary 
Europe,   and    heavy    railwa;,'    and    steamer    frei^ 
compensated   for   by  getting    cheaper   bark ;  if   not,  tl 
there   must    be   something  in  the  process  of  tanning  tl 
enables    the   American    tanners    to    compete    with    oil 
countries  in  their  own   markets.     This  is  surely  a 
that  tanners  iu  the  United  Kingdom  wouid  do  well  t 
Needless  to  say,  only  the  latest  improvements  iu  the 
process  of   tanning    are   employed    iu    the   United 
Though   there   is  necessarily  a   iarge   amount   of 
labour   in  the  process,  the  latest  thing  in  machiut  I 
wherever  possible  to  save  labour  and  time.     Each 
as  a  rule,  keeps  to  its   particular  speciality      Oni 
nothing  but  sole   leather,  another  certain  qualities  oft 
leather,   and  so  ou.      One  treats  about   900   hoi 
aud    700  calf  hides  a  day,  and  employs  about  JoO  liat 
It   makes  nothing   but  the   finer  qualities  of  leather,  . 
imports  most  of  the  hides  and  material. 

American  Boot  and  Shoe  Industry. 

The  exports  of  leather  of  all  sorts  last  year  from 
United  States  and   the  United   Kingdom  were  as  folio 
viz.  : — 


Exported  from  1'nited  States 
12  months  ended  31st  Decemlx- 


1899. 


Sole  leather 

Upper  and  other  leather  . . 

B  lots  and  shoes 

Harness  and  saddles 

Other  manufactures 


£ 

i,3n,7st; 

2,550,473 

tll.-,.IISS 

41,311 
224.346 


£ 

1.414.211 

3,190,888 

764,867 

61.697 

154,834 


Total . 


4,566,004 


5,585,888 


I 


:,..»■ 


Leather— 
[Inwrought 

Wrought  (except  boots  and 
sboes ) . 

Boots  and  sboes 

Saddlery  and  harness 

Total 


Exported  from  United  Kininl 
12  months  ended  31s'  I 


ls:is. 


£  £  >■ 

1,421,996        1,183,114       1  W 
408.427     ,        429,617  <8'.' 


1.493.931 

U5.II12 


1.426.608 
461.111 


Use 


3.769,366         8,808,470 


The    following   figures   are    worthy  of   the  attenti" 
P.ritish  tanners  as  showing  what  progress  is  being  mad  '••' 
the  United  States  in  securing  a  share  of  the  trade  in  Bi  W 
Colonies. 
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Table  showing  the  Experts  of  Sole  Leather  and  Upper 
I  gather  during  the  12  months  ended  Mst  December. 


T.. 


iher— 

v>,  il  Indies  and  Bonnuda 





leather)  — 

it  |mi  ' 

lies     and     Bermuda 
i  Porto  Rico). 

Vustrultsin 

Vfrica 

total    upper  leather)   .. 

i!i  kinds 


lS'.ls. 


£ 
1,401 

6\878 
8.508 


13,875 


3,948 


59,172 
4,668 


67.788 


si.cn:) 


I 
1,906 
6,872 

7.H.; 


19,018 


6,676 


88,626 

7.21  Pit 


liil.V'.i 


126,017 


HUM. 


£ 

|,S86 

B.584 

26,438 


36,608 


6,767 


132,116 

5.701 


141,578 


175,188 


XV.— MANURES. 

Phosphate  Trade  of  Great  Britain. 

Bd.  of  Trade  J.,  Feb.  28,  1901. 

[lie  following  tables  show  the  quantity  of  phosphate  of 
e  imported  into  the  United  Kingdom,  and  of  phosphate 
foreign  and  Colonial  origin  exported  from  the  United 
lgdora  in  January  1899.  1900,  and  1901  :  — 

Imports  of  Phosphate  of  Lime  and  Hock  Phosphate. 


intnrs  from  which 


January, 
1899. 


Tons. 

I  10 

land 

pom  7,807 

nee 3.299 

i« 

n:i 7.17H 

oi  the  Ulantic        14,072 
1    a    India  Islands. . 
■ii  „  „        ..  1,203 

Totals 33,861 


January, 
I960. 


Tons. 

'662 
PJ.495 
8J372 

1,094 

7,656 
16,4  i 

1,021 


January, 
1901. 


:s.->..-,s:i 


Tons. 

'■ion 
7.im; 

1,811 

3,575 
16,060 
5,882 

775 


;i  !>2'.i 


xports  of  Phosphate  of  Lime  and  Rock  Phosphate  of 
Foreign  and  Colonial  Origin. 


which 
>rted. 


January. 
1899. 


uaal 

India  Islands 



I  Hope 

iritiua 

Booth  Wales 

Totals 


Tons. 
£0 


100 
50 


January. 
1900. 


Tons. 

-9S 

2 

180 


January, 
1901. 


Tons. 


170 


280 


Phosphates  in  Palestine. 
Eng.  and  Mining  J.,  Feb.  23,  1901,  248. 
reneh  papers  report  the  existence  of  phosphate  deposits 
he  Jordan  Valley  in  Palestine.  These  include  lump  or 
Me  phosphates  running  about  50  per  cent,  of  phosphate 
ime  ;  and  green  phosphates,  similar  to  apatite,  carrying 
per  cent,  of  phosphate  of  lime,  and  1  i  per  cent,  of  "iron 

XVI.— SUGAR,  STARCH,  Etc. 
Bket  Sugar  Industry  in  Canada. 
Bd.  of  Trade  J.,  Feb.  28,  1901. 
the  annual  report  for  1900  of  the  Toronto  Board  of 
le,  it  is  stated  that  during  the  year  great  interest  has 


been  taken  in  the  proposal  to  establish  the  beet  sugar 
industry  in  the  province  of  Ontario.  The  climate  and 
large  portions  of  the  soil  are  specially  adapted  for  the 
growth  of  sugar  beet ;  coal  is  within  easy  reach,  and  lime- 
stone is  in  abundance.  Southern  Ontario  is  within  what  is 
known  as  the  beet  sugar  /one,  and  offers  unsurpassed 
facilities  for  the  production  of  this  important  staple.  From 
numerous  tests  for  some  years,  made  under  the  supervision 
of  the  Ontario  Government,  and  at  various  parts  of  the 
province,  the  most  satisfactory  results  have  been  secured 
as  to  percentage,  purity,  and  yield  per  acre.  Capital  is 
however,  timid,  and  the  farmers  somewhat  uncertain,  and 
in  order  to  give  confidence  to  the  undertaking  and  esta- 
blish the  industry  on  a  satisfactory  and  permanent  basis,  it 
would  seem  necessary  that  the  proposal  should  be  assisted 
by  the  Government.  In  this  connection  the  Council  have 
recommended  to  the  Government  a  schedule  of  bounties. 
The  report  adds : — "  It  is  gratifying  to  know  that  the 
Ontario  Government,  as  well  as  the  Dominion  Minister  of 
Agriculture,  are  considering  what  assistance  can  be  granted 
towards  the  establishment  of  what  should  be  a  most 
important  industry  offering  a  profitable  field  for  the 
employment  of  capital  and  labour." 

Beet  Sugar  in  SrAiN. 
Foreign  Office  Annual  Series,  No.  2560,  March  1901. 

Among  the  most  important  of  the  new  industries 
rapidly  spreading  in  Spain  is  beet  sugar  manufacture. 
Until  a  few  years  ago  the  vast  quantity  of  cane  sugar 
imported  from  Cuba  prevented  any  great  expansion  of 
beetroot  sugar  factories,  although  several  were  successfully 
carried  on. 

The  loss  of  Cuba,  and  the  consequent  necessity  of  meet- 
ing the  national  demand  for  sugar,  drew  general  attention 
to  the  importance  of  the  question.  A  rush  was  made  to 
establish  factories,  and  there  are  now  24  beetroot  factories 
in  actual  working  order,  and  18  others  under  construction, 
in  addition  to  19  cane  sugar  factories. 

With  a  population  of  18,200,000,  and  an  annual  consump- 
tion stated  to  be  5  53  kilos.  (12£  lb.)  per  head,  making  a 
total  of  about  100,000  tons,  and  no  foreign  markets  to 
which  it  would  be  profitable  to  export,  it  is  evident  that  an 
excessive  production  is  threatened. 

Whatever  the  ultimate  result  may  be  to  the  owners  of 
factories,  the  opening  of  the  industry  is  of  great  value  to 
the  country  in  general. 

The  cultivation  of  beetroot  is  now  an  important  factor  in 
agricultural  districts,  and  as  the  crop  is  less  liable  to 
destruction  by  the  changes  of  weather  and  ravage  of  disease 
than  cereals  and  vines,  it  offers  a  more  reliable  source  of 
income. 

The  importation  of  sugar  is  now  reduced  to  very  small 
dimensions.  In  the  year  1899  only  9,301  tons,  valued  at 
4,420,000  pesetas  (177,000/.),  were  imported,  and  of  these 
nearly  8,000  tons,  valued  at  3,721,000  pesetas  (149,000/.)  , 
were  imported  from  Cuba,  1,000  tons  from  the  Canary 
Islands,  and  smaller  quantities  from  Germany,  France,  and 
Porto  Rico. 

XVIII.  B.— WATER  PURIFICATION. 

Royal  Cojimission  on  Sewage  Disposal. 

Public  Health  Engineer,  March  9,  1901. 

The  Royal  Commission  on  Sewage  Disposal,  appointed 
in  May,  1898,  are  unable  to  state  with  any  degree  of 
precision  when  their  inquiry  will  terminate,  as  some  of 
the  questions  submitted  to  them  can  be  properly  determined 
only  after  a  careful  and  prolonged  scientific  research. 
Their  secretary  reported  to  the  Treasury  on  December  3  that 
they  had  held  52  meetings,  had  taken  the  evidence  of  87 
witnesses,  and  had  visited  22  sewage  works.  Under  the 
direction  of  the  Commission  a  large  number  of  chemical  and 
bacteriological  investigations  in  relation  to  sewage  disposal 
had  been  made  by  experts,  and  a  systematic  examination 
of  the  land  treatment  of  sewage  was  in  progress. 
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XXIT.— EXPLOSIVES,  MATCMES,  Etc. 

HxiIa'SlVKS:   Ikfbotements   IN . 

/.  ittrfrvm  Ihe  War  Office. 

The  following  letter  has  been  addressed  to  the  manu- 
facturers ol  propellants  and  high  explosive-  on  the  Home 
Office  list:  — 

••  War  Office,  Tall  Mall.  London,  S  W. 

"Gentlemen, — 1  am  directed  by  the  Secretary  of  State 
'.  ar  to  inform  you  that  be  couplers  it  desirable  to  draw 
vour  attention  to  the  work  whieh  is  now  being  carried  out 
for  the  Admiralty  ami  War  Office  by  the  Explosives  Com- 
mittee, though  it  is  possible  that  you  are  already  aware  of 
the  composition  and  terms  of  reference  of  this  Committee, 
as  these  have  already  been  made  known  through  the  public 
immittee  was  formed  after  eonsultation 
I>etween  Lord  Lansdowne,  then  B  for  War, 

and  Viscount  (then  the  Right  Honourable  (i.  J.)  Goscheu, 
then  First  Lord  of  the  Admiralty,  and  the  following  were 
the  terms  of  reference  to  the  Committee,  whieh  were  agreed 
upon  by  the  two  Departments  : — 

"  To  carry  out  trials  with  a  view  to  ascertaining  what  are 
the  best  smokeless  propellants  for  use  in  existing  guns  of 
all  natures,  and  in  existing  small  arms. 

"  To  report  as  to  whether  any  modification  in  the 
existing  designs  of  gun-  is  desirable  with  a  view  to 
developing  the  full  powers  of  any  propellant  which  may  he 
propose*!. 

"  To  carry  out  trials  with  a  view  to  obtaining  a  high 
explosive  for  shells  whieh  can  be  fired  from  all  natures 
of  guns  and  howitzers  with  as  mueh  safety  as  lyddite, 
with  greater  certainty  of  detonation,  and  with  greater 
explosive  effect. 

•'  The   following   gentlemen   consented    to    serve   on  the 

mittee  : — President,  the   Bight    Hon.    Lord   Kayleigh, 

1  .U.S..  1>  C.l.  .  I.L.I).      Members:    Sir   A.  Noble,  K.C.B., 

F.li.s  ,  D.C.L. ;  Sir  W.  C.  Roberts-Austen,  K.C.B.,  F.R.S., 

I. . :  >ir  W.    Crookes,   F.B.S.;  B.  B.   Haldane,   Esq., 

K  C,  M.I',  LI.. I). 

"  I  am  now  directed  by  Mr.  Brodriek  to  invite  you  to  put 
forward  for  trial  any  propellants  or  high  explosives  which, 
in  your  opinion,  are  sufficiently  matured  to  give  reasonable 
promise  of  fulfilling  the  requirements  of  the  services,  and 
of  proving  themselves  more  efficient  than  the  existing 
service  explosives.  Any  trials  of  explosives  put  forward  by 
you  will  be  treated  as  confidential,  and  the  manufacturing 
departments  of  the  Royal  Ordnance  Factories  will  not  have 
-s  to  any  powders  which  3  011  may  put  forward  for  the 
purpose  of  experiment,  unless  you  should  so  desire  it.  The 
requirements  of  service  explosives  are  probably  well  known 
to  you,  but  the  Explosive-  I  'oinmittec  consider  that  it  may- 
be desirable  to  draw  your  attention  to  the  point-  which 
appear  to  the  Committee  to  be  the  most  essential  ones  to 
aim  at. 

"  Projiellant. — A  new  propellant  should  give  the  highest 
possible  muzzle  velocity  without  excessive  pressures,  with 
the  minimum  of  erosion,  and  should  exhibit  good  keeping 
qualities  under  the  varying  conditions  which  obtain  with 
service  ammunition  in  ships'  magazines,  in  Canada,  in 
India,  in  other  hot  climates,  and  in  transport.  Its  ballistics 
d  be  affected  as  littli  hie  by  its  lieing  kept 

under  these  conditions.  The  variations  in  ballistics  with 
charges  at  different  temperatures  should  be  as  small  as 
Mile.  It  should  be  absolutely  smokeless,  and  should 
exhibit  no  tendency  to  detonate  or  to  develope  excessive 
pressures  when  fired.  It  is  not  essential  that  the  composi- 
tion of  the  powder  should  be  tl  or  all  natures  of 
weapon-  (small  arms,  guns  of  various  calibres,  &c), 
though  it  is  obvious  that,  if  no  considerable  advantage  is 
to  be  gained  by  changing  the  composition,  it  would  be  a 
convenience  if  the  same  composition  suited  all  arm-. 

^ High  Explotive. —  The  following  are  some  of  the 
principal  points  that  should  be  borne  in  mind  in  developing 
a  high  explosive  that  would  be  suitable  for  service  pur- 
pose-. The  explosion  of  a  given  bulk  should  be  as 
powerful  as  possible;  complete  detonation  in  small  shells 
•11  as  in  large  ones,  should  be  aimed  at ;  the  explosive 
should    be    capable   of    being    tired    from   all  natures   of 


ordnance  in  ordinary  shells  with  full  charges ;  it  should  b. 
safe  to  handle  and    store   under   the    same   conditions 
Specified   above   for  propellants;    it    should    not    require  a 
fulminate  fuse  or  primer  to  detonate  it ;  iucendian  effe, 
should  not  be  lost  sight  of. 

'■  The    Explosives    Committee    have    also    brought   ti 
Mr.  Brodriek's   notice  the    establishment  of   the    ( 
stelle    fuer   Wissenschaftlich-Technischc    L'ntersuchungeo 
Berlin,  and  have  recommended   that  the  attention  of  mann 
facturers  of   explosives  in   this  country  should  be  drawn  t. 
such   an   institution,  with  a   view   to   their  considering  th< 
advisability  of  forming  a  similar  institution  in  this  countn 
Mr.  Brodriek  has,  therefore,  desired  me  to  forward  you  tli. 
enclosed    memorandum,    which,    it   is    believed,   eorrecti 
-tates  the  position  and  functions  of  the  Centralstelle, 
"  I  am,  Gentlemen,  your  obedient  Servant, 
"II.  Bk.uke.nbvry, 

"  Director-General  of  Ordnance." 

"The   Centralstelle,   or    Central    Offices    for    Scientiti 
Technical   Instruction,  was   founded   in   1898  as  a  limitt 
liability  company,  with  a  capital  of  105,000/.,  by  and  for  tl 
exclusive  benefit  of  various   manufacturers  of  ammi 
and    war    material.      The     interested   firms   submit   the: 
individual  experiments   to  the  Centralstelle,  where  all  tli 
information  thus  collected   is  sifted  and  examined, 
new  discovery  which  the  Centralstelle  holds  tobeofsuff 
cient  importance  is  communicated  to  those  of  the  worl 
intetested  in  the  Centralstelle  to  whom  it  maybe 
To   enable   the  Centralstelle  to  carry  out   its  experiment 
large  grounds  have    been  purchased    at    Koenigs-Wustn 
hausen,  near  Berlin,  to  the  extent  of   12,">  acres,  whi' 
been   fitted  out  as   artillery  ranges.      Experimental  worl 
are   also  at  Koenigs-Wusterhausen,  where  the  factory  1 
M.  von  Foerster  has  been  bought  for  the  Centralstell 
The  ranges  are  adjacent  to  these  work-.      The  laboratori 
are  at  Neu-Babelsberg,  near  Pot-dam.      Professor  Dr.  ff 
is  general  manager  of  the  Centralstelle,  and  the  head  of  t! 
chemical  division.      Professor  Stribeck   (late   Profi 
Mechanical   Engineering  at  the   Dresden    Polytechnic) 
manager  of  the   physical  and  metallurgical  division.    T 
staff   of   the   Centralstelle   consists   of   82    people    in  a 
Twenty -one  of  them  are  engaged  in  scientific  work,  I 
by  24  assistants   and  attendants;   1 2  people  do  office  wot 
and  25  are  foremen  and  workmen.     The  Centralstelle  dc 
not  receive  any  subsidy  from  the  Government ;  it  is,  ho 
ever,  often  employed  by  the   Government.     The  Centr 
stelle  is  not   supposed  to   yield   any  profit,  and  the 
the  grounds,  buildings,  plant,  &c.,  as  well  as  the  cum 
expenses,  are  borne  by  the  works  interested  in  it." 

BOARD   OF  TRADE   RETURNS. 
Summary  op  Imports. 


Month  ending  281 

Articles. 

1900. 

1901. 

)    iis 

£ 
8,182 

3,56! 

£ 

■l.-.v-. 

80<W 

I    aw   materials  for  non-textile  in- 

s.iS5,< 

Total  value  of  all  imports  .... 

37,644,808 

3W 14) 

Summary  op 

Exports. 

Month  ending  381 

Articles. 

1900. 

1901. 

Metals  (other  than  machinery)  .... 

£ 

8,669 
869,278 
2,819,871    | 

£ 

■  m 

Total  value  of  all  exports. . . . 

28,219,849 

21,11; 
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KPORTS  op  Mktals  for  Month  ending  28th  February 


Quantities. 

Value. 

Artlolea. 

1900. 

1901. 

1900. 

£ 

I2S.5J9 
244,378 

166,035 
100,294 

6.755 

72,910 

984,191 

126,036 

1901. 

iprwr  : — 

6,2511 

•d,  pig  and  sheet     ..            10,076 
60.431 

5.488 
3466 
4360 

17,089 
59,081 
23450 

48.S('.t 
4,538 

£ 

76,076 
159318 
339,346 
267,570 

96,160 
8,758 

64,728 

•MS'.iii:! 

81,483 

Imports  op  Raw  Material  for  Non-Textile 

InIii  BTRIE8  SOB  Mosul  ENDING  2$TH  FEBRUARY. 


Quantities. 


Articles. 


Value. 


1900. 


1901. 


1900.  1901. 


rk,  Peruvian  , 

mtahooc 

ra  : — 

irabic 

410,  Ac 

tta-porcha  . . 
Lea,  raw  :— 

>i.v 

V,.| 

rj 

nuro : — 

luano , 



•ullin 

an  nwrs 

»rto 

pot  wood.... 


Cwt. 


Tons 


Cwt. 


mi. 

low  and  stearin 

0»t 



rate  of  soda... 

■sphateof  lime 


Cwt. 

No. 


4.886 
45,730 

3,920 
13,344 

8,934 

53,337 

11,820 

694 

1 
6352 

1,634 

20,2  ts 

39407 

51,749 

139,281 

1406,081 
1410.993 

2,*:« 


* 

10,228 

34,350 

682,925 

3,658 

10,2(14 

10,892 

6,890 

136,609 

22,155 

142,858 

58,943 

122,347 

243 

33,266 

302 

12 

3.885 

37423 

119,360 

1,616 

14499 

18,469 

79475 

37,047 

172,631 

78493 

15,457 

131,503 

175,184 

1,115,412 

169,728 

145.S70 

2.701 

24,117 

30,205 

67,540 

7,577 
194,188 

7,952 
31^49 

101,176 

58,958 

137,716 

9,358 

1,695 
16,025 
46.108 
13487 
81,075 
189,570 
19,573 

166,!- ::5 

103,095 
89.995 
-'1.708 
45,135 


Imports  op  Miscellaneous  Articles  for  Month 
ending  28th  february. 


<  nent 

'  na  and  eartb 
ii  ware. 
] '« Value£ 

h'-et 

Into 

lint 

"Wes Gross 

'""T Cwt. 

celatin  „ 
ither.unmanu-  „ 
ictured. 

to....    Tons 
I  »t«  and  pig.  Value  £ 

J  *r.  pasteboard   Cwt. 
1  -ntiflc  instru-  Value  £ 

ents. 

P     mi     soap   Cwt. 

»wder. 

manufac- 


87,627 


479432 

16,730 
31420 


38,933 

229,347 
123,530 

506,402 

330473 
43,916 

23,928 

20,596  1 

28,029 

39,727  ' 

351,456 

46,274 


33,243 


Imports  of   Chemicals  and  Dvkstuffs  for  Month 
endino  28th  fbbbuasy. 


Articles. 


Quantities. 


Value. 


1900. 


1901. 


Soda  c  >mpounds...  Cwt. 
Bleaching  materials   „ 

Borax „ 

Brimstone „ 

Nilrate  of  potash..      „ 
Chemicals,  other  Value  £ 
Cutch  and  gauibier.  Tons 
Dyes  :— 

Alizarin Value  £ 

Aniline  and  other     „■ 

Indigo Cwt. 

Bark 

Valonia Tons 


27,152 

47.797 
29,020 

29,047 

1*318 


10,152 
16,907 

1,131 


16,768 
20,663 
3,626 
23,087 
27,517 

1475 


10,363 
19,418 
2,678 


1900. 


901. 


£ 

12,783 

34480 

i;,-:« 

24.903 

109440 

26458 

17.194 
37.1S9 
166,660 
6,204 
11,713 


£ 

5.631 

8440 

2,482 

1,737 

32487 
133,143 

39,606 

14,192 
53,477 
168495 
6,321 
29,037 


Imports  of  Oils  for  Month  ending  28th  February. 


Articles. 

Quantities. 

Value. 

1900. 

1901. 

1900. 

1901. 

40,335            42,554 
1,196               1,022 
71,813            94,019 

8.955,076     15,004,552 
2,810,787       2,879,895 

£ 

47,586 
41,826 
81,884 

168,375 
77,787 
53,860 
7,729 
66.472 

£ 

50,420 
39,722 
107,194 

294,616 
89,530 

118,660 
23,124 
20,807 

Petroleum  :— 
Illuminating..  Gall. 

Lubricating...      „ 

441 
34,786 

1476 

14,989 

Exports  of  Metals  (other  than  Machinery) 
fob  Month  ending  SsSth  February. 


Quantities. 

Value. 

1900. 

1901. 

1900. 

1901. 

9,750  '         9.389 
71,891           54,790 
2,487            2,454 

£ 

50.795 
273,439 
48,419 
26,196 
52,395 
22,683 

£ 

49,343 
213,217 

Plated  wares...  Value  £ 

48,217 
29,154 

Ziuc ., 

22,617 

12,157 

10,700 

Expobts  of  Miscellaneous  Articles  fob  Month 
ending  28th  Februabt. 


Articles. 

Quantities. 

Value. 

1900. 

1901. 

1900. 

1901. 

Lbs.     !     Cwt. 

435,300            4,226 

1.865,200     2,053400 

£ 

11,580 

32,134 
115,708 

53,516 
149,277 
145,604 

13.S19 

6,229 

15,800 
26,066 
15,088 

144,631 

33,197 
78,282 
127,933 
161,296 
118.109 
36,548 
63,685 

£ 

10,143 
36,750 

81,000 

Products  of  coal.  Value  £ 
Earthenware ...       „ 

Stoneware „ 

Glass : — 
Plate Sq.  Ft. 

Other  kinds  ...        „ 
Leather  :— 
Uuwrought 

Floorcloth Sq.Yds. 

Painters'  materials  Val.  £ 

124.1S4 
6,151 
64480 
14.435 

12,453 

3,348 

2,996,300 
.. 

75,379 

5,782 

66,552 

4.S91 

8,396 

79,312 

12,401 

10,639 

i483 
2,439,400 

99,584 
1421 

69,083 

102,188 

183,417 

13,669 

10,113 
21.415 
38,762 

12,7*4 

113,766 

41,068 

95.313 

116,741 

157,761 

163.679 
21.5S1 

69,993 
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Exports  of  Drugs  and  Chemicals  fou  Month 
tXDHre   -Sill    l'i  RBI  w,\. 


Articles. 


Quantities. 


Value. 


1900. 


1801. 


Alkali Cwt. 

Bleachin;  materials    ., 
Chemical  manures  Tons 
Copper  sulphate  . . 

Medicines Valued 

Soda  compounds :  — 

Cwt. 

-llC u 

Bicarbonate 

Crystals 

Sulphate 

other  sorts 


S24.542 

181,38a 

31.334 

7.026 


1900. 


ISM, 


2:1.774 
s.:.  it 


87,161 

18,081 
36,307 

7,515 


£  £ 

93.767 

87,700         90.708 

L7&879 

166.852         B*a« 

'.•4,;i«         96,776 

20,103 

[.lit* 
7, :.7i' 
1,887 
2,918 

1.172 


#lontf)li>  liatrnt  list. 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 

Applications. 

3456.  C.  Griffin.  Improvements  111  liquid  fuel  burners 
aud  furnaces.     Feb.  18. 

3529.  R.  Gaunt.  A  new  or  improved  reverberatory  or 
the  like  furnace.     Feb.  19. 

3536.  T.  O.  Owen.  Improvements  relating  to  drying 
floors,  kilns,  ovens,  and  like  heating,  drying,  or  cooking 
apparatus.     Feb.  19. 

3557.  0.  P.  <  Istergren.  Improvements  in  and  connected 
with  refrigerating  apparatus.  Complete  Specification. 
Feb.  19. 

3641.  C.  V.  A.Eley.     A  water  cooling  tower.     Feb.  20. 

4012.  William  Brothers.  Improvements  in  the  ammonia 
absorption  process  of  refrigeration  and  in  apparatus  therefor. 
Feb.  25. 

1136.  R.  Passburg.  Improvements  relating  to  vacuum 
drying  apparatus.     Feb.  26. 

4155.  \V  G.  Potter.  Improvements  in  and  relating  to 
refrigerating  apparatus.     Feb.  26. 

1157.  W.G.Potter.  Improvements  in  and  relating  to 
refrigerating  apparatus.     Feb.  26. 

4264.  J.  Powell.  Improvements  in  gas  furnaces. 
Feb.  28. 

4265.  J.  Powell.  Improvements  in  gas  producers. 
Feb.  28. 

4355.  Z.  Holden.  Improvements  iu  apparatus  for  boil- 
ing and  agitating  fluids.     March  1. 

4393.  E.  Edwards. — From  Krauschwitzcr  Tlmnwaaren- 
fabrik  fiir  Chemische  Industrie  vormals  Ludvfig  Kohrmann 
Actien-Gesellsehaft,  Germany.  Improvements  in  and 
relating  to  apparatus  for  distilling  and  evaporating  liquids. 
March  1. 

4554.  M.J.Adams.  Improvements  in  filters.  March  4. 
P.  E.  Domergue.  Improvements  relating  to 
apparatus  for  regulating  the  density  of  liquids.  Complete 
ideation.     March  6. 

5105.  II.  Mu'ler.  Improvements  in  the  process  of  distil- 
lation and  in  appi  r  fractional  distillation.    March  11. 

51  18.  I..  J.  i  lubbe  and  A.  W.  Southey.  Improvements 
in  apparatus  for  condensing  and  cooling  liquids.    March  11. 

5509.  R.  Aier.  Improvements  relating  to  drjing  kilns. 
Complete  Specification.     March  15. 

K.   Enzinger.     Improvements    in  aud  relating  to 
filtering  iraterials.     March  15. 


5541.  R.  J.  C.  Collins.  Improvements  iu  filter  press< 
March  16. 

5553.  B.   G.    Smith.       Improvements   in   apparal 
operating    platforms  of  hoists,   gas  purifier  lids,  and  t  i 
like.     March  16. 

5559.     R.    A.    Sloan.— From   W.    II.   Martin,    II  , 
Improvements     in    evaporators.       Complete    Specificatio 
March  10. 

5568.    J.   I.    Friedrich.       Improvements    in   cenl 
separators.     Complete  Specification.     March  16. 

Complete  Specifications  Accepted.* 
1900. 

4556.  \V.  P.  Thompson. — From  V.  Karavodinc,  Brani 
Solidification  of  crystalline  bodies  containing  wit< 
March  13. 

5319.  G.  W.  Einmerson  aud  J.  Ward.  See  C!:e-- 
March  6. 

7080.  A.  J.  Bonlt. — From  P.  Audonin,  France. 

11,380.  S.  C.  Hauberg.  Centrifugal  separators.  March: 

1901. 
1133.  J.  McNeil.     Evaporating  apparatus.     MarohSO 
2888.     F.      Kafferle.        Pressure-reducing     ap] 
March  13. 

II.— FUEL,  GAS,  and  LIGHT. 

Applications. 

3540.  C.    de    Ricaris.       Process     of  simultaneous    s 
separate  extraction  of  hydrogen  and  oxygen  gases  from 
body-water  by  electrolysis.     Feb.  19. 

3571.  W.  T.  Sugg  and  G.  F.  L.  Foulger.  Improvcmt 
relating  to  incandescent  gas  lighting.     Feb.  19. 

3586.  J.  H.  Darby.  Improvements  in  apparatus  for 
manufacture  of  coke.     Feb.  19. 

3071.  L.  Yousbasheff.  Improvements  in  the  maoul 
ture  of  artificial  blocks  of  ore  or  fuel.     Feb.  20. 

3805.  W.  P.  Gibbons  and  C.  R.  Teasdale.  tap* 
ments  in  apparatus  for. the  manufacture  of  gas.     Feb.  2: 

3845.  C.  S.  Snell.  Improvements  in  connection  « 
burners  used  for  incandescent  gas  lighting.     Feb.  22, 

3849.  A.     R.     Scherding.        Improvements    in 
devices  for  liquid-fuel.     Feb.  22. 

3943.  E.  Anderson.  Improvements  in  or  Conner: 
apparatus  for  generating  and  storing  acetvleni 
Feb.  23. 

4055.  S.  F.  McKee  and  A.  C.  Browne.  Improves] 
liquid  fuel  apparatus  for  heating  purposes.     Feb.  2C. 

4082.  A.Liithi.     Acetylene  gas  apparatus.     Fel 

4111.    A.   M.    Clark.— From    Suddeutsche   Glut! 
Fabrik  J.  Sauer,  Germany.     Improvements   in  the  proi  ■ 
tion  of  incandescent  gas  light  mantles.     Feb.  26. 

4159.  F.  Stadelmann  and  Co.,  Ltd.,  and   L.  Tie 
Improvements    in    or   connected    with    incandescent    - 
burners.     Feb.  26. 

4229.  C.    Clamond.        Improvements    in    i 
mantles.     Feb.  27. 

4250.  A.  A.  Verel.  Improvements  in  or  connect 
hot  airor  vapour  producing  apparatus.     Feb.  28. 

4302.  W.   MacKean.     Improvements  in    apparatus 
burning  and  seasoning  incandescence  mantles.     SW 

4323.  E.  R.  Besemfelder.  Improvements  iu  the  nani 
tare  of  cyanogen  compounds  from  gas  mixtures  coi 
ammonia.     Complete  Specification.     Feb.  28. 

4350.  W.Green.     Improvements   in  or  relating  ' 
descent  gas  burners.     March  1. 

4351.  S.  Dawson   and  J.  Dawson.     Impro 
relating   to   apparatus   for  the  generation   and    - 
acetylene  gas,  for  the  lighting  of   public  and  other 
and  for  other  uses.     March  1. 

4354.  M.  Hepworth,  J.  A.  Smethurst,  and   E.  '>■ 
The    "  combination  "  mantle   holder  and   anti-vibrato:  i 
incandescent  lights.     March  1. 
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4395.  H.  Borchardt.    Improvements  in  means  for  light- 

:  l'.i--    Complete  Specification.     March  1. 

4408,  K.  C.  Bosiiter,  II.  W.Crowther,  and  <;.  S.  Albright. 

VII. 

i  He;,  s.   Oowper-Colea.      Improvements  in   tin-   mann- 
iture  of  <.  •  >:t  I  briquettes  and  smokeless  fuel.     March  2. 

Lisle  and  (I.  F.  l'rov.     Improvements  in    car- 
retton.    Complete  Specification.    March  2. 
1541,  i     v   Goldstraw.     Improvements  in  and  connected 
h  incandescent  gas  lighting  and  burners.     March  4. 

W    K    I.   Dickson.     Improvements  in  and  relating 
ncandesccnt  gas  mantles       Match  5. 
74»".    B     1     Moss.      Improvements   in    governing    the 
acetylene    gas,    and    in   apparatus  therefor. 
reh6. 
792.  I.  L.  Harris.      Improvements  relating  to  acetylene 

generators.    March  6. 

A.    Le    Sueur.     Improvement   iu    process    and 
iratus   for  separating  fluids  rich   in   oxygen   from  air. 
■ch  7. 
ISO.  A  E.  Tucker  and  C.  Cory.     Improvements  in  the 

of  artificial  fuel.      March  7. 
''.5.  T.    Hauthmell.      Improvements  in   apparatus    for 
rating  acetylene  gas  for  household  lighting  and  other 

March  8. 
31.  II.    Keller   and  J.    Knappich.      Improvements    in 
.lene  gas  generators.     March  8. 

62.  C.    K.    Stuart,  jun.,   and  W.    Allsopp.     Improve- 
s  in  acetylene  generators.     March  8. 
82.  F.  Hoffmann.     Improvements  in  or  relating  to  the 
iction    of    compressed   gas    for    lighting    or    heating 

.plete  Specification.      March   8. 
<"    V.   Windham  and   C.   E.   Squier.     Generation    of 
lene  gas  and  apparatus  therefor.     March  9. 
!8.  J,  W.  Pearson.     Improvements   relating  to  night- 
.  caudles,  and  the  like.      March  11. 

13.  W,  1*.  Thompson.  Improvements  in  or  relating  to 
Bg,  heating,  and  to  apparatus  relating  thereto,  or  for 
I  ling  power.  March  11. 
9.  F.  Dannert.  Improved  means  for  enriching 
ng  and  heating  gases  with  oxygen.  Complete 
ligation.     March  11. 

a.  P.  Naef.  Improvements  relating  to  the  treatment 
uminous  fuel.     -March  12. 

B.  W.  T.  Sugg.  Improvements  in  the  production 
uminant  appliances  for  incandescent  gas-lighting. 
a  12. 

0.  G.  Delin.  Improvements  relating  to  the  treatment 
is  for  illuminating  aud  heating  purposes,  and  to 
atus  therefor.     March  13. 

-'  K.  Schultze.  Improvements  in  and  in  connection 
be  manufacture  of  incandescent  bodies  for  gas  and 
lighting.  Complete  Specification.  March  13. 
4.  J.  Jackson.  Improved  means  for  cleansing  the 
;on  pipes,  hydraulic  mains,  and  coudensers  used  in 
anufacture  of  coal  gas.     March  15. 

M.  Howley.     Improvements   in   the  production 
uminant    surfaces    for    incandescent    gas  -  li^htinc. 


Complete  Specifications  Accepted. 
1899. 
J.  H.  Thompson.     Gas  producers.     March  13. 

1900. 

"•  >.  W.  (;.  Hicks.  Automatic  gas  lighting.  March  6. 
■  W.  F.  Richards.  Production  of  gas  for  re»enera- 
•  furnaces.     March  6. 

■■■mie and  Co.,  and  G.  C.  Fowler.    Method  and 

ir  incorporating  alcohols,   ketones,  volatile   liquid 

arbons,  aud  other    similar  liquids,  with   solid  sub- 

for    the    production    of    a    solid    portable    fuel. 


5817.  E.  A.  Javal.  Apparatus  for  generating  acetylene 
gas.     March  6. 

6184.  S.  II.  Hanslich.  Apparatus  for  curburetting  air. 
March  20. 

6865.  B.  H.  anil  F.  Sunderland  and  G.  Marshall. 
Apparatus  for  the  generation  of  acetylene  gas.     March  18. 

7863.  V.  15.  Lewes.     Manufacture  of  coal  gas.    March  6. 

7905.  The  Patent  Agglouicut  Fuel  Syndicate,  Ltd.,  H.  C. 
B.  Forester,  and  J.  A.  A.  Yeo.  Manufacture  of  artificial 
fuel,  and  apparatus  therefor.     March  6. 

8141.  J.  K.  Hatmaker. — From  J.  A.  Just,  United  States- 
Solidification  of  mineral  oil  distillates.     March  20. 

9932.  A.  E.  Tucker.  .Manufacture  of  artificial  fuel. 
Feb.  27. 

10,591.  W.  H.  A.  Sieverts.  Incandescent  gas  burners. 
March  6. 

13,581.  H.  Talbot.  Means  for  lighting  incandescent 
burners.     March  6. 

14,692.  W,  T.  Sugg.  Lanterns  for  public  incandescent 
gas-lighting.     March  13. 

16,952.  K.  MacLaurin.  Means  for  utilising  the  heat 
from  illumiuatiug  flames  for  heating  apartments  and  the 
like.     March  13. 

18,621.  B.  Holub  and  P.  Dvoracek.  Apparatus  for 
producing  acetylene  gas  without  gasometer.     Feb.  27. 

18,947.  A.  H.  Deike,  J.  Mitchell,  and  A.  W.  Alexander. 
Acetylene  gas  generating  machines.     March  6. 

23,236.  W.  J.  R.  Sims  and  A.  L.  Davis.  Means  for 
extracting  roots  aud  foreign  matter  from  peat.     March  13. 

1901. 
51.  M.  Gohler.     Gas- producing  apparatus.     March  6. 
1058.    J.    H.    Sheldrake.      Incandescence   gas   burners. 
Feb.  20. 

2469.  O.  Imray. — From  J.  R.  McLean,  United  States. 
Process  and  apparatus  for  enriching  coal-gas.     March  13. 

IU.—  DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  PETROLEUM. 

Applications. 

5047.  J.  Wetter. — From  Aktiengesellschaft  ftir  Theer- 
und  Erdol-Industrie,  Germany.  Processes  for  obtaining 
pure  hydrocarbons  such  as  fluorene  and  phenanthrene 
contained  in  coal-tar,  and  for  recovering  certain  by-products. 
Complete  Specification.     March  9. 

5232.  W.  Heinemann.  An  improved  process  for  re- 
covering the  by-products  from  coke-kiln  gases.  Complete 
Specification.     March  12. 

rV.— COLOURING  MATTERS  and  DYESTUFFS. 
Applications. 

4024.  J.  Y.  Johnson. — From  The  Badische  Auilin  mid 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  blue  colouring  matters  and  intermediate  products 
Feb.  25. 

4507.  O.  Imray.— From  The  Basle  Chemical  Works, 
Switzerland.  Manufacture  of  a  new  silver  paranuclein. 
Complete  Specification.     March  2. 

4568.  O.  Imray.  —  From  Farbwerke  vormals  Meister, 
Lucius  und  Briining,  Germany.  Manufacture  of  a  brown 
sulphurised  dyestuff  from  2  :  4-dinitro-paraoxydiphenyl- 
amine  or  2  :  4-nitroamido-oxydiphenylamine.     March  4. " 

4609.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  Improvements  in  th?  manufacture 
and  production  of  substantive  colouring  matters,  and  of 
products  for  use  therein.     March  4. 

5167.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius  und  Briining,  Germany.  Manufacture  of  fust 
double  colour  lakes.     March  11. 

5168.  O.  Imray.  —  From  The  Society  of  Chemical 
Industry    in    Basle,    Switzerland.      Manufacture    of    indo~ 
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phenolthiosulphonatts  from  sulphurised  indophenol,  and 
of  corresponding  sulphurised  compounds.  Complete 
Specification.     March  11. 

6S59.  H.  II.  Lake.— From  The  Chemical  Work-,  for- 
merly Sandos,  Switzerland.  Improvements  relating  to  the 
mann&etore  of  dyes.     March  18. 

■  G  Green,  A.  Meyenberg,  and  The  Clayton 
Aniline  Cd.,  Ltd.  Improvements  in  the  manufacture 
ami  production  of  colouring  matters  containing  sulphur. 
March  IS. 

-'.  B.  B.  Hansford.  —  From  I..  Cassella  and  Co., 
Germany.  Improvements  in  the  manufacture  of  dyestuffs. 
March  16. 

Complete  Specifications    \.,  kited. 

1900. 
6036.  T.  R.  Shillito.— From  J.  B.  Geigy  and  Co.,  Swit- 
ierland.    Production  of   the  homologues  of  alpha-isatine- 
anilidc,  and  of  indigo.      Feb.  2  7. 

7291.  11.  K.  Newton.— From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  Production  of  dyestuffs  of 
the  anthraquinone  series.     March  6. 

.  C.D.Abel. — From  Actieugesellschaft  fur  Auilin- 
fabrikatiou,  Germany.  Manufacture  of  a  black  colouring 
matter  directly  dyeing  cotton.     March  20. 

7698.  G.  W.  Johnson. — From  The  Chemisehe  Fabrik 
Griesheim  -  Klektron,  Germany.  Production  of  nitro- 
naphthalene  del  ivatives  from  1  :  4-chloronitronaphthalene. 
.-. 
7,  (i.  W.  Johnson. — From  C.  F.  Boehringer  und 
Soehne,  Germany.  Manufacture  of  triphenylmethane 
colouring  matters.     March  6. 

V.— TEXTILES :  COTTON,  WOOL,  SILK",  Etc. 
Applications. 

3463.  W.  A.  E.  Crombie.  A  process  for  the  manufac- 
ture of  artificial  threads  or  fibres.     Feb.  18. 

3568.  F.  Shumau.  Improvements  relating  to  machines 
for  use  in  the  mercerising  of  yarn.  Complete  Specification. 
Feb.  19. 

3592.  C.  F.  Cross,  E.  J.  Bevan,  and  ('.  Beadle.  Treat- 
ment of  viscose  for  the  preparation  of  useful  products 
therefrom.     Feb.  19. 

3861.  J.  Iinray. — From  Heberlein  and  Co.,  Switzerland. 
Manufacture  of  lustrous  and  variously  coloured  threads  and 
strips  of  textile  materials.    Complete  Specification.    Feb.  22. 

3945.  J.  Iinray. — From  J.  lionavita,  France.  Process 
and  apparatus  for  purifying  viscose.     Feb.  23. 

4125.  II.  H.  Lake. — From  National  Package  Company, 
United  States.  Improvements  in  and  relating  to  the  manu- 
facture of  fibrous  compositions.  Complete  Specification. 
Feb.  26. 

4303.  J.  Iinray. — From  E.  Bronnert,  M.  Fremery,  and 
J.  Urban,  Germany.  An  improvement  in  the  manufacture 
of  thread  from  cellulose  solutions.     Feb.  28. 

5076.  J.  E.  Bousfield,  of  the  firm  of  G.  F.  Kedfern  and 
l  o. — From  La  Sociclc  Anonyme  de  Produits  Chirniques  de 
Droogenboseh,  Belgium.  Improvement*  in  the  treatment 
of  nitrocellulose  to  be  used  for  the  manufacture  of  lustrous 
yarns.    March  9. 

5516.  C.  Danilevsky,  S.  Tourckaninoff,  A.  Danilevsky, 
and  V.  Timonoff.  A  process  of  metallising  fabrics. 
March  15. 

5521.  E.  Silberstern.  An  improved  process  for  apply- 
ing ornamentation  to  fabrics,  and  apparatus  therefor. 
March  15. 

i  ik  Specifications  Accepted. 

1899. 
24.1S8.  J.  B.  Ecob.     Apparatus  for  mercerising  fabrics 
and  the  like.     March  18. 

1900. 
8654.  O.  Kopp   and   E.    Usnelli. 

ing  and  mercerising  cotton  yarn. 


14,050.  A.  N.  Briggs  and  W.  Priestley 
wool    and     oilier    objects     smelling    of 
March  13. 

20,564.  G.  Baswitz.     Proofing  of  textile  fabrics 


A  pi  aratus  for  stretch  - 
March  20. 


DesulphurU 

ulphur    diu\ 


Feb. 


VI.— DYEING.  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 
Applications. 
351S.  F.Taylor,  A.  Cooke,  B.  W.  D.  Montgomery, 
the  Lishman  Process  Bleaching  Company,  Ltd.      Impn 
meats    in    appliances   to  be    employed    in   the    process 
bleaching.     Feb.  19. 

4017.  A.  A.  Vogelsang.     Improvements  in  theeleclrol  [i 
bleaching  of   cotton  and    other   textile    materials,  aud 
apparatus    for   use    in    connection    therewith.      Comp 
Specification.     Feb.  25. 

4279.  J.  C.   Hamer.      Improvements   in    apparatus 
dveing  and  otherwise  treating  yarn  or  rovings  in  conr  ' 
form.     Feb.  28. 

4280.  J.    C.   Ilamer.      Improvements    in    appar: 
dyeing  and  otherwise  treating  fibrous  material  in  a  spo  V 
other  state.     Feb.  28. 

4441.  J.  A.  Sackville.  Improvements  in  appar 
use  in  the  bleaching,  dyeing,  drying,  and  like  tn  i 
textile  fabrics,  especially  fabrics  having  a  pile.     March 

5326.  F.  Moll  aud  M.  Dickhuth.  Improveraen 
relating  to  washing  and  bleaching  processes.     March  l: 

Complete  Specifications  Accepted. 
1900. 
6523.     II.    K.    Armitage.       Method   and    appar .. 
dyeing  and  bleaching  fabrics.     March  20. 

7388.  G.  Comber  and  J.  C.  Chorley.     Colouring 

composed  of  vegetable  or  animal  textile  fibres.     \i 

7686.  H.  E.  Newton. — From  The  Farbenfabriken 

F.  Bayer  and  Co.,  Germany.    Dyeing  with  amido-ox 

quinone  sulphonic  acids.     March  20. 

23.400.  W.  Mather.  Apparatus  for  bleaching 
and  otherwise  treating  fabrics.     March  6. 

23.401.  W.  Mather.  Bleaching  and  dyeing,  a 
ratus  therefor.     Feb.  '2~. 

VII.— ACIDS,  ALKALIS,  and  SAl 
Applications. 

3530.  C.  A.  Flanagan.     Improved  apparatus  for  co  ti 
trating  sulphuric  acid,     Feb.  19. 

3779.  E.  <j.  Scott.     Improvements   in   the  niannf;  lie 
of  sulphate  of  ammonia.     Feb.  21. 

3582.  A.  J.  Rossi,  J.  MacNaughton,  and  YV.  I 
Process  and  method  for  producing  conccntrai  • 
high  percentages  of  titanic  oxide.  Complete  S 
Feb.  19. 

4403.    E.    C.    Rossiter,    II.    W.   Crowther,   and 
Albright.     Improvements  in  the  manufacture  i 
March  1. 

4447.  S.  Cowper-Coles.    Improvements  in  de 
sulphuric  acid.     March  2. 

4610.  G.    W.   Johnson.  —  From    The    Firm   of 
Chemischer   Fabriken,    Germany.      Improvements    I 
manufacture     or     production     of     sulphuric 
March  4. 

4893.  H.  H.  Lake.— From  C.  R.  P.  Steinau,  & 
See  Class  X. 

5015.  F.  M.  Spence,  1).  I).  Spence,  H.  Spence,  J.  •'  " 
aud  T.  J.  I.  Craig.  Improvements  in  and  connect'  « 
the  manufacture  of  sodium  bichromate.     Man 

5239.    W.  H.   Wheatley.— From    the  Clyde  I 
Company,  Ltd.,  New  South  Wales.     Improvement- ! 
means  employed  for  the  extraction  of  oxide  0 
from  its  ores,  and  its  subsequent  treatment  to  obtain  " 
salts.     Complete  Specification.     March  12, 

Complete  Specifications  Accepted. 
1900. 
3918.    W.   II.    Woodcock.     Method  and 
extracting  nitrate  of  soda  from  the  raw  m 
and  from  refuse 'thereof.     Feb.  27. 
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8987.  B.G.Scott.    Treatment  of  ammonia  liquors,  and 

mufacture  of  sulphate  of  ammonia.     March  (>. 

8954,  F    M.,    I).    I).,  and  H.  Bpenee.     Manufacture  of 

iminoiui mounds.    Feb.  27. 

■       M     Joseph    (dit    Claudius).      Production    of 
talllo  carbidei  and  derivatives  therefrom.     March  20. 

-     \\  .  I'.  Thompson. — From  G.   Flick,  Germany, 
mufacture  of  nitrites.     Feb.  27. 

1901. 

491.  C.    G.  Sudrc  and    C.    V.   Thierry.     Treatment    of 
metals  or  metalloids  or  compound"    of  same,  and 
loots  obtained  therefrom.     March  20. 

Qelstharpe  and  F.  Gelstharpe.     Recovering 

ind  producing  copperas  from  waste  tin  cuttings  or  other 

tin,  and  apparatus  therefor.  March  20. 

VIII.— GLASS,  POTTERY,  and  ENAMELS. 
Applications. 

29.  J.  Boulton.     Improved  hoards  or  slabs  for  use  in 

og  ceramic  or  earthenware  articles.     Feb.  21. 

196.  W.  Haley.     Improvements  in  apparatus  for  pres- 

and   moulding   glassware.      Complete    Specification. 

h  14. 

Complete  Specifications   Accepted. 
1900. 
Finishing  of  ceramic  and  similar 


51.  E.  II.  L.  Boll. 

.      Feb.  27. 

,267.  O.    Iniray.— From    the  Opalite  Tile  Co.,  United 

•s.     Manufacture  of  Glass  Tiles.     March  13. 


1— BUILDING  MATERIALS,  CLAYS,  MORTARS 
and  CEMENTS. 

Applications. 

7.  C.  ft..  Filers.      A  wood  preservative.     Feb.  20. 

58.   W.  Michaelis.    Improved  manufacture  of  hydraulic 
nt.     Feb.  21. 

>:).  A.  Mack.  Improvements  in  and  relating  to  gypsum, 
at,  and  like  slabs.  Complete  Specification.  Feb.  22.. 
i.i.  \V.  G.  llofstadt.  Process  of  and  material  for 
:ring  walls,  ceilings,  aud  the  like.  Feb.  25. 
•2.  F.  Marx.  Improvements  in  or  relating  to  the 
Factnre  of  artificial  stone.  Complete  Specification. 
27. 

15.    R.    W.   McDonald.      Improvements  in    the   con- 
ion  of  fire-proof  floors.     Feb.  28. 
'9.  J.  Konegen.     Improvements  in  grinding  mills  for 
it  and  other  like  substances.     March  4. 
0.    J.    Konegen.       An    improved   process   for   finely 
ng  cement  and  like  substances.     March  4. 
10.  C.  Hitching.     Improvements  in  ahestos  linings   for 
ngs  and  the  like.     March  5. 

7  .1.  Steiger.  An  improvement  in  the  manufacture 
aent.    March  5. 

G.  B.  B.  Lathhurv  aud  H.  S.  Spackman.  Improve- 
•  m  apparatus  for  calcining  cement.  Complete 
fication.    March  13. 

U.  Biggins.     Improvements  in  or  relating  to  the 
nt  of  wood  for  fireproofing  or  preservative  purposes. 

Complete  Specifications  Accepted. 
1900. 

Cballis.    Artificial  stone,  and  appliances  used 
nection  therewith.     Feb.  27. 

5.  H.  H.  Lake.— From  D.  Wachtel  and  Co.  Manu- 
e  of  artificial  stone.     March  20. 

«    P.  Thompson.— From  The  Firm  of  Terranova 
I     A.  Rapferer  and  W.  Schlenning,  Germany, 


6 


I'acture 


March  20. 


7096.  A.  Griinberg.  Process  and  apparatus  for  pro 
ducing  artificial  stone  free  From  air      March  6. 

7848.  A.  Renault  and  G.  Cussou.  Machines  for  purifying 
and  separating  flours,  cements  and  other  pulverulent 
materials.     March  20. 

22,941.  J.Doyle.  Means  for  producing  artificial  stone. 
Feb.  27. 

X.— METALLURGY. 

Applications. 

3477.  J.Armstrong.  Improvements  in  the  reduction  of 
metals  from  ores  or  mattes.     Feb.  18. 

3672.  YV.  S.  Rawson  and  R.  D.  Littletield.  Improve- 
ments in  refining  metals,  and  apparatus  for  that  purpose. 
Feb.  20. 

3797.  S.  Cowper-Coles.  Improvements  in  or  connected 
with  the  welding  or  uniting  of  aluminium  surfaces. 
Feb.  22. 

3953.  R.  A.  Hadfield.  Improvements  in  the  manufacture 
or  production  of  steel.     Feb.  23. 

4039.  .J.  C  Clancy  and  L.  W.  Marsland.  An  improved 
process  for  the  elimination  of  zinc  from  sulphide  ores,  and 
the  extraction  and  recovery  of  lead,  silver,  gold,  and  other 
metals  therefrom  and  from  other  sulphide  ores.  Complete 
Specification  filed  Feb.  25.  Date  applied  for  Nov.  26,  1900, 
being  date  of  application  in  Australia. 

4094.  T.  K.  Bellis  and  C.  Joly.  Improvements  in  alloys 
aud  the  like.     Feb.  26. 

4099.  A.  Smalhvood.  Improvements  in  muffles  or  fur- 
Daces  for  annealing  and  like  purposes.     Feb.  26. 

4129.  R.  A.  Hadfield.-From  H.  D.  Hibbard,  United 
States.  Improved  method  and  apparatus  for  toughening 
mangaaese  steel.     Feb.  26. 

4147.  W.  J.  Foster.  Improvements  in  the  introduction 
of  carbon  and  fluxes  aud  mixtures  of  carbon  and  fluxes 
into  blast-furnaces  in  the  manufacture  of  iron.     Feb   26. 

4297.  F.  W.  Harrison.  An  improvement  in  connection 
with  the  manufacture  of  steel.     Feb.  28. 

4375.  W.  Pethybridge.  Improvements  in  the  treatment 
of  telluride  gold  ores.     March  1. 

4376.  W.  Pethybridge.  Improvements  in  the  treatment 
of  antimony  sulphide  and  bismuth  sulphide  ores.     March  1. 

4448.  J.  Swinburne.  Improvements  in  reduction  of 
metals.     March  2. 

4696.  A.  Ronay.  An  improved  process  of  making 
briquettes  from  comminuted  or  pulverulent  ore,  including 
purple  ore.     Complete  Specification.     March  5. 

4711.  A.  R.  Shaw  and  A.  Wallace.  Improved  combina- 
tion process  for  the  liberation  of  metals  from  their  ores  and 
for  the  recovery  of  gold.     March  5. 

4713.  E.  E.  Neild  (executrix  of  the  late  H.  W.  Neild) 
and  F.  Campbell.  Improvements  in  and  relating  to  solder, 
especially  applicable  to  aluminium.     March  5. 

4782.  A.  A.  Lockwood.  Improvements  in  the  extraction 
of  gold  and  silver  from  ores,  and  in  apparatus  therefor. 
Mar.  6. 

4893.  H.  H.  Lake.— From  C.  R.  P.  Steinau,  Germany. 
Improvements  relating  to  the  purification  of  zinc-bearing 
solutions.     Mar.  7. 

4917.  R.  A.  Hadfield.-From  H.  D.  Hibbard,  United 
States.  Improvements  in,  and  furnaces  or  apparatus  for 
treating  manganese  steel  and  other  metals  for  toughening 
and  other  purposes.     March  8. 

4975.  M.  Romer  and  .1.  Schmidheiuy.  Improvements 
in  and  connected  with  glaze-melting  furnaces.     March  8. 

5166.  J.  Kennedy.  Improvements  in  apparatus  for 
charging  blast-furnaces.     March  II. 

5207.  A.  M.  Clark.— From  The  Nichols  Chemical  Co., 
United  States.  Improvements  in  metal  casting  apparatus. 
Complete  Specification.     March  12. 

5214.  C.  E.  Mauton  and  J.  W.  Rayfield.  A  new  or 
improved  process  of  direct  smelting  and  purifying, 
principally  for  gold  precipitates  or  base  bullion.     March  12. 
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i.  S  V.  Prert  ami  J.  \V .  Cabot,  Improvements 
relation  to  the  treatment  of  slag  resulting  from  the 
manufacture  t»f  iron  and  steel.     March  19. 

:,  140.  a.  R.  Plews.  Improved  process  tor  treating 
antimonj  ores  containing  gold.     March  14. 

■  -     1'.   11.   Cartland.     Improvements  in  uniting  fur- 
naces.    March  15. 

5520.  A.  S.  Plews.  Improved  apparatus  for  treating 
antimony  ores  containing  gold.     Mar.  15. 

CoMPurn  Specifications  Accepted. 
1900. 
3531.  M.  Wlsxniewskn  ami  .1.  H.  Strxelecki.     Welding 
alnmininm.     Peb.  27. 

4896.  T.  l'wvnam.  Direct  production  of  iron  and  steel. 
March  6. 

5319.  1;.  W.  Emerson  and  J.  Ward.  Furnace  for  the 
manufacture  of  calcium  carbide  or  the  like,  or  for  melting 
steel,  brass,  or  other  metals  or  alloys.      March  6. 

S,  1  )  Cowper-Coles.  Cleaning  or  preparing  and 
toating  with  zinc,  iron,  or  steel.     March  'JO. 

6924.  P.  Xaef.  Recovering  by-products  in  smelting  and 
calcining.     March  13. 

11.  W.  Hemingway.  Stripping  the  tin  from 
tinned  iron,  ami  recovering  the  respective  metals. 
March  0. 

8481.  B.  Talbot.  Manufacture  of  iron  and  steel 
March  13. 

9046.  I..  M.  Bnllier  and  La  Societe  des  Carhures 
M.talliques.  The  metallurgical  treatment  of  metallic 
sulphides  and  sulphide  ores.      March  20. 

13,644,  H.  Lange.     Soldering  aluminium.     March  13. 

14,780.  T.  Andrew  aud  T.  K.  Kellis.  Treatment  of  low- 
grade  -'eels.     March  13. 

30,544.  B.Gates  Method  and  apparatus  for  separating 
paramagnetic  and  diamagnetic  materials.     March  20. 

31,455.  R.  G.  Wood.  Manufacture  of  sheet  metal. 
Feb.  jr. 

2:'.,u4G.  Societe  Internationale  des  Usines  et  Fonderies 
d'Aluminium.  Uniting  aluminium  and  steel  or  iron. 
Fehruary  27. 

1901. 

12.  S.  E.  Page.— From  R.  W.  Dayies  and  H.  W.  Hart- 
man,  United  States.  Apparatus  for  casting  metal  and 
other  substances  suitable  for  casting,  especially  casting  iron 
into  pigs.     February  27. 

952.  S.  Davis.  Stripping  tinned-scrap  and  spelter-scrap. 
Feb.  20. 

XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

3450.  I!.  M.  Drake  aud  J.  M.  Oorham.  Improvements 
in  accumulator  plates.     Feb.  18. 

3540.  C.  de  Ricaris.     .See  Class  II. 

3992.  H.  W.  Cobb.  Improvements  in  electrical  accumu- 
lators.    Feb.  25. 

4017.  A.  A.  Vogelsang.     See  Class  VI. 

4259.  .1.  Kelly.  The  preparation  ami  use  of  calcium 
compounds  for  the  electro  depositions  of  metals  other  than 
calcium.     Feb.  28. 

4422.  C.  A.  Ilussey  and  S.  (1.  Clarke.  Improvements 
in  electric  primary  batteries.  Complete  Specification. 
March  1. 

4429.  I'.  M.  Chaplet.  Improvements  in  or  relating  to 
electric  storage  batteries  or  accumulators.     March  1. 

4489.  A.  A.  Vogelsang,  Improvements  in  electrolytic 
cells  and  in  electrodes  therefor.     Complete  Specification. 

March  2. 

44U4.  YV.  P.  Thompson.— From  Akkumulatoren  und 
Electricitats-Werke    Akliengesellscbaft    (formerly   W.   A. 


Boese  aud  Co."),  Germany.  Improved  process  for  ma! 
electrodes  for  accumulators.  Complete  Specifics! 
March  2. 

1508.   II.  .1.  H.  Pickard  and  .1.  S.  Evans.     Improi 
in  accumulator  plates.     Complete  Specification.     U 

4509.  H.  J.  II.  Pickard  and  ,1.  S.  Evans,  I 
composition  of  paste  for  tilling  the  cells  of  re' 
accumulator  plates.     Complete  Specification.     March  2 

4586.    C.    N.    Gauzentes.       Improvements    in    prit 
batteries.      March  4. 

5017.    G.   Heidel.      Improvements    in    batteries.     ( 
plete  Specification.     March  9. 

5063.  T.  T.  A.  Hansen  and  C.  C.  F.  F.  P.  I 
provements     in     accumulators     for     secondary    bati,  ■ 
March  9. 

5265.    J.    F.    Webb,    J.    E.    Lilley,   and    J.   V\ 
Improvements  in  and  relating  to  the  recovery  of 
metals  by  electrolysis.     March  12. 

5596.  G.  .1.   Atkins.     Improvements  in   the  elo 
of  chlorides  of  metals  of  the  alkalies  and  alkaline  eartl  n 
the   purpose  of  obtaining  chlorine,  and  apparatus 
Complete  Specification.     March  16. 

Complete  Specifications  Accepted. 


"372.   A.  Trihelhom. 


1900. 
Manufacture  of  electrodes. 


20. 


8827.  H.  TV.  Butler.     Electrical  batteries.     March  ! 

11,097.  H.  Woodward.     Secondary  batteries,  and  c  u- 
facture  thereof.     March  6. 

14,924.    H.    Rose,    J.    Halifax,    and    C.    II.   Ai 
Electric  accumulators.     March  20. 

17,757.  W.  W.  P.  Thompson. — From  The  Akl 
und  F.lektricitats-Werke  Aktiengesellschaft  vormik 
and  Co.,  Germany.     Electrode  plates.     Feb.  27. 

22,698.  H.  A.  Frasch.     Extracting  and  reducing 

by  electrolysis.     Feb.  27. 

1901. 

1966.    H.    Rose,    J.    Halifax,    and    C.    H.    Ant  » 
Positive  for  secondary  batteries.     March  6. 

XII.— FATS,  OILS,  and  SOAP. 
Application. 

3922.  H.  Herborn.  Process  of  treating  tar  oils  I  " 
production  of  preservative  oils  for  coating  aud  impreg  i3( 
Feb.  23. 

Complete  Specifications  Acceptkd. 
1899. 

25,112.  W.  Fox  and  T.  H.  Kingscote.  Oil  fllte  M 
separators.     Feb.  27. 

1900. 

4506.  J.  Crichton  and  P.  H.  Joselin.  Refining  oi!  V 
and  waxes.     March  13. 

8090.  J.  Rattaire  and   A.  Cottard.     An   inn 
Feb.  27. 

10,012.  J.  Delattre.  Apparatus  for  liberatin;:  • 
matters  from  liquids  and  other  substances.     March  I 

19.806.  F.  Morgan.  Hydro-refiner  for  oils,  cs]  ia1 
seed  oils.    March  6. 

1901. 

1014.  J.  W.  Warren.  Clarifying  hydrOMlbo  ' 
Feb.  20. 

1379.  P.  H.  Joselin  and  J.  Crichton.  Obtaining  lc 
oil.     March  20. 

2011.  A.  \V.  Harwell.  Oleaginous  compounds  or  - 
tinning  baths,  and  method  of  producing  the  same,    i  c 
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Mil  —PAINTS.  PIGMENTS,  VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

3919,  K.  Bailey  and  \V.  T.  Hey.     Improvements  in  the 
i     :  paratus  for  the  production  of  white  lead. 

■11 70.  .1.  S.  Rigby.     An  improved  method  in  the  manu- 
iiin-  of  whiting  and  the  apparatus  therefor.     Feb.  27. 

I     .1    (     Christie  and  R.  Anderson.     Improvements 

.    milk,  juice  or  sap  of  trees,  shrubs  or  plants 

•Ming  autta,   balata,   rubber  or  other  rubber-like  sub- 

March  .i. 
•709.  1'    Hecht  nod  (i.  Poulenc.     An  improved  process 
the  manufacture  of  lacquers  and  varnishes.     Complete 
eciflcation.    March  5. 

1771.  F    Weger.     Improvements  in  the   manufacture  of 
it  Tarnishes.     March  6. 

1    K.  .1.   Duwez.     A  process  for   the  devulcani- 
ion  of  india-rubber.     March  6. 

Complete  Specifications  Accepted. 

1900. 
A.  1!   Arnaud,  A.  V.  L.  Verncuil,  A.  M.  G.  Wehry 
A    G.  1. 1  beuf.    Manufacture  of  india-rubber.     Feb   27. 
6,871.     W.  Role.     Composition  for  coating  iron,  steeli 

metals    or      materials,      to     prevent    corrosion. 
rch  13. 


842    G. 
■  rch  13. 


W. 


1901. 
Flather.         Manufacture 


of 


varnish. 


UV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 
Application. 

470.  N.  B.  Powter.  An  improved  process  ami  apparatus 
extracting  oil,  grease,  glue,  and  the  like  from  waste 
ducts  and   other  substances.      Complete   Specification. 

Complete  Specifications  Accepted. 
1900. 

841.  li.   li.    Ransford.— From    L.    Cassella    and     Co. 
many.     Preparing  and  dyeing  furs.     March  6. 
429.  A.  J.  Moult. — From  O.  Poppe,  Germany.     Mann- 
are  of  artificial  leather.     March  6. 

H.   Saxl,   11.  Kramer,  and   L.   Widrin.      Manu- 
ure  of  superphosphates.     March  13. 

XV.— MANURES,  Etc. 
Applications. 
779.  E.  G.  Scott.     See  Class  VII. 

310.  R.  Burnard.     An  improvement  in  the  manufacture 
i.kaline  superphosphate.     Feb.  28. 

215.  R.  Burnard.     An  improvement  in  the  manufacture 
dkaline  superphosphate.     March  12. 

Complete  Specification  Accepted. 
1901. 

i94.  R.  Hartleb.  Producing  cultures  of  bacteroids  of 
ro-organisms  of  the  leguminosa?  and  the  permanent 
ms  ef  such  bacteroids,  and  innoculating  seeds  and  soils 
li  micro-organisms.     March  6. 

XVI.— SUGAR,  STARCH,  and  GUM,  Etc. 
Applications. 
199.   A.   Classen.      Improved   process   for    converting 
<  utose  into  sugar  (dextrose).     Complete   Specification. 
1  i.  27. 


4207.  J.  R.  Hatmaker.  From  J.  A.  .lust,  United  States. 
Process  for  obtaining  pure  solutions  of  casein.     Feb.  27. 

1506.  S.  P.  Child.  From  G.  Reynaud,  France.  Improved 
manufacture  of  crystallised  sugar.     March  2. 

Complete  Specifications  Accepted. 
1900. 

5787.  II.  de  V.  Robbe.  Apparatus  for  dissolving  sugar 
or  the  like.     March  20. 

G733.  A.  Wobl  and  A.  Kollrepp.  Dcsaceharifying  sac- 
charine solutions.     March  13. 

8514.  Societe  Anonyme  Alliance  Industrielle.  Rendering 
soluble  amylaceous  or  starchy  matters  Eor  use  in  brewing 
and  distilling  and  the  manufacture  of  syrups.      March  20. 

1901. 

2251.  L.  WenghSffer.  Treatment  of  gluteu  to  render  it 
irore  stable  or  durable  and  suitable  for  transport.    March  20. 

XVII.— BREWING,  WINES,  SPIRITS,  Etc. 
Applications. 
4251.  R.  Wolheim.     A  new  form  of  combined  conversion 
and  wort    boiling  vessel   for   brewers'   and  distillers'   use. 
Feb.  28. 

4263.  E.  S.  Beaven.  Improvements  in  the  process  of 
drying  malt  and  other  substances,  and  apparatus  for  use 
therein.     Feb.  28. 

4511.  J.  Drapier  and  P.  Dubois.  Improvements  in  the 
manufacture  of  solidified  alcohol.     March  2. 

4635.  W.  Ackroyd.  Improvements  in  malt  kilns. 
March  5. 

4943.  H.  A .  Hobson  and  The  Concentrated  Beer  Company 
Ltd.     Improvements  in  brewing.     March  8. 

5219.  J.  Kirkaldy.  Improvements  in  or  relating  to 
portable  distilling  apparatus.     March  12. 

5404.  R.  C.  Wild.  Improvements  in  connection  with 
solidified  spirit.     March  14. 

Complete  Specifications  Accepted. 
1900. 
8514.  Societe  Anonyme  Alliance  Industrielle.     See  Class 
XVI. 

1901. 

2026.  C.  G.  Sudre  and  C.  V.  Thierry.  Treatment  of 
distillers'  spent  assidues  or  wash,  and  apparatus  therefor. 
March  20. 

2690.  F.  Grotte.     Preserving  beer.     March  20. 


XVIII.— FOODS,  SANITATION,  Etc.,  and 

DISINFECTANTS. 

Applications. 

A. — Foods. 

3489.  A.   Schleissner.     A  new  or  improved  process  for 

the  preparation   of  a   milk   speciallv  suitable   for  children. 

Feb.  18. 

3561.  J.  H.  Campbell  and  C.  H.  Campbell.  Improve- 
ments in  the  manufacture  of  condensed  or  desicated  milk, 
and  in  apparatus  therefor.     Feb.  19. 

3750.  J.  Meyenberg.  An  improved  process  of  making  a 
substitute  for  mother's  milk.  Complete  Specification. 
Feb.  21. 

4135.  R.  Katz.  Method  of  sterilising  and  preserving 
coffee  or  coffee  preparations.     Feb.  26. 

5525.  H.  Popper.  Improvements  in  the  manufacture  of 
food  preparations.     March  15. 

B. — Sanitation  ;    Water  Purification. 

5240.  P.  L.  Hulin.  Improvements  in  the  preparation  of 
oxygenated  water.     March  12. 


- 
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C. —  Disinfectants. 

5492.  B.  .1.  B.  Mills.— From  E.  D.  Taylor  Company, 
United  States.  Improvements  in  apparatus  for  producing 
formaldehyde     gas     for     fmnig-ati  n^r,    disinfecting,     and 

sterilising  purposes.     March  15. 

COMPLETE    SPECIFICATIONS     ACCEPTED. 

1901. 

A.— Foods. 

647.  A.Sauer.  Process  for  producing  a  milk  preservative 
affording  a  rich  milk  similar  to  m  > trier's  milk.     March  13. 

755.  S.  SxeKely,  and  E.  Kovacs.  Separation  of  milk 
into  casein  and  whey.     Feb.  37 

B. — Sanitation  ;    Water  Purification. 
1900. 
4173.   D.    Cameron.   F.  J.   Comuiin,  and  A.  J.' Martin. 
Apparatus  for  treatment  and  disposal  of  sewage.     March  6. 
6800.  S.    Peck. — From   J.    E.    Carroll,     United    States. 
Apparatus    for   purifying   water  for   industrial   and   other 
purposes  by  means  of  heat.     Feb  27. 

1901. 
1777.  O.  Schmidt.      Apparatus  for   purifying  effluents. 
March  6. 

XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 

3656.  A.  Kalmann.  Improvements  in  the  manufacture 
of  peat-fibre  pulp.     Complete  Specification.     Feb.  20. 

4001.  H.  C.  \V.  Schacht.  Improvements  relating  to  the 
production  of  cellulose.     Feb.  25. 

4025.  J.  B.  Payne.  Improvements  in  the  manufacture 
or  treatment  of  paper  to  render  it  waterproof.     Feb.  25. 

4326.  E.  Fuhl.  An  improved  method  of  producing  a 
celluloid-like  substance.     Complete  Specification.     Feb.  28. 

4365.  E.  J.  C.  Christie.  An  improvement  in  the  manu- 
facture of  blotting  paper.     March  1 . 

5093.  J.  White.  Improvements  in  apparatus  for  straining 
paper-pulp  and  like  material.     March  11. 

Complete  Specifications  Accepted. 
1900. 
18,786.  H.  H.  Lake.— From  L.  Weldon,  United  States  . 
Apparatus   for   making   sheets    or  continuous    lengths  of 
fabric  from  pulp.     March  6. 

21,222.  H.  Schmolka.  Apparatus  for  use  in  purifying 
paper-pulp,  &c.     March  20. 

XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  and  EXTRACTS. 

Applications. 
4200.  C.  Ramage. — From  A.  S.  Ramage,  United  States. 
A  new  or  improved  process  for  the  production  of  terpene 
peroxide.     Feb.  27. 


5046.  G.  B.  Ellis.— From  Societe  Chimique  des  Uane< 
du  Rhdne  anoiennement  G.  P.  Monnet,  et  Oirtier  an 
P  Genvresse,  France.  Improvements  in  the  manufaetun 
of  terpineol.     March  9. 

Complete  Specification  Aocbpted. 
1900. 

7199.  W.  P.  Thompson.— From  E.  Gfeller,  Switzerland 
Manufacture  of  saccharine.     March  13. 


XXI.— PHOTOGRAPHY. 
Applications. 

3439.  E.  I).  Favfcett.     An  improvement   in  th  ■  |  i 
of   the    three   colour  line-system    of    colour  photograph* 
Feb.  18. 

3989.  E.  D.  Faweett.  A  method  of  contact  printing  i 
colours  directly  from  transparent  coloured  positive, 
photographic  or  other.     Feb.  25. 

4353.  C.  W.  McLaughlin.  The  separate  Tollable  pho. 
film.     March  1 . 

5.502.  C.  D.  Abel.— From  The  Actienges.  ffir  Anili 
Fabrikation,  Germany.  Manufacture  of  a  photograph 
developer  stable  iu  the  dry  state.     March  15. 


XX1L— EXPLOSIVES,  MATCHES,  Etc. 

Applications. 

3725.  A.  Hollings.  Improvements  in  presses  for  gin 
cotton  or  the  like.     Feb.  21. 

4526.  R.  Hawkins  and  H.  Hawkins.  Improveraen 
relating  to  the  manufacture  of  explosive  compound 
March  2. 

5231.  J.  V.  Skogland.  Improvements  relating  to  tl 
manufacture  of  explosives.  'Complete  Specificatio 
March  12. 

5256.  W.  Majert.    Improvements  in  matches.    March 

5264  R.  W.  Scott.  Improvements  in  explosive  chargi 
for  guns.     Complete  Specification.     March  12. 


Complete  Specification  Accepted. 

1901. 

2650.  J.  C  Schrader.      Machines  for  mixing  explosi' 
compounds.     March  13. 

XXIII.— GENERAL   ANALYTICAL   CHEMISTKV. 
Application. 

5105.  H.    Muller.       Improvements     in    the    prooeM 
distillation,  and  in  an  apparatus  for  fractional  distillatu 
March  1 1 . 
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librrpool  ^rrtion. 

Chairman  :  C.  Longuet  Higgina. 

Vict-Chairman:  Alf.  Smetham. 

Committee : 


Charles  A.  Kohn. 

H.  A'.  Musi  ■ 

Maj-  Muspratt. 

B.  Bh  '!■■■■■■ 

W.  Collingwood  Williams. 


Percy  Bateson. 
A.  Carey. 
Bustace  Carey. 
Jas.  T.  Conroy. 
Herbert  E.  Davies. 
D.  Herman. 

Hon.  Treasurer:  W.  P.  Thompson. 
//i>».  Local  Secretary  : 
T.  Lewis  Bailey,  University  College,  Liverpool. 
Toe  following  take  i  Hi.-,-  in  July  m  ixt :— c  mmittei  :  J.  Campbell 
Brown.  Julius  Uu-.i-lion.nnil  F.  H.Tate. 


»'.  (,'.  Blagdem. 
J.  J.  Bowley. 

A.  C.  Chapman. 
H.  Hemingway. 

B.  Grant  Hooper. 
D.  Lloyd  Howard. 


iLontion  £>ertton. 

Chairman :  Otto  Hehner. 

rice-Chairman :  'Walter  F.  Reid. 

Committee  : 

B.  tic  Moscnthal . 
B.  E.  E.  Newlands. 
Boverton  Redwood. 
Walter  F.  Reid. 
A.  Gordon  Salomon. 
F.  Napier  Sutton. 


C.  T.  Tyrer. 


}i\  J.  1 

It.  Messel. 

Hon.  Local  Secretary: 
A.  R.  Line,  Laboratory,  2,  St.  Dunstan's  Hill,  E.C. 
The  following  take  office  in  July  next  :—Cotnmittoe:  E.  Divers, 
W.  Kellner,  J.  Lewkowitsch,  L.  T.  Thorne,  and  Frank  W  ilson. 


SESSION  1900—1901. 
Monday.  Mavoth.woi:—  .    • ' 

Dr.  F.  Mollwo  l'erkin.    "  Action  of  Ca.istic  Po'ash  and  Soda  on 

Stannous  Sulphide." 
Messrs.  John  Youl  and  R.  W.  Griffith.    -Relative  Leather- 
forming  Value  of  Various  Tanning  Materials." 
Mr.  W.  Cecil  Jones.    "Gas-Firing  in  Small  Gasworks." 
Messrs.  It.  1.  WoodSmith  and  R.  L.  Jenks.    "Arsenic  in  Coal 
and  Coke." 


iflaiubrssta*  Section, 

Chairman :  Dr.  J.  Grossmann. 
Vice-Chairman :  Ivan  Levinstein. 
Committee: 


M.  J.  Langdon. 
A.  K.  Miller. 
H.  Porter. 
A.  B>:. 
F.  Srmltler. 
Sir  Thns.  War,/!,-. 
Bon.  Local  Secretary : 
J.  Carter  Bell,  The  Cliff,  Higher  Broughton,  Manchester. 

The  followinir  take  office  in  July  next:— Committee:  J.  Barnes, 
J.  Craven,  .1.  English,  I.  Btanhouse,  and  H.  Terry. 


'..  //.  Hail,}!. 
F.  II.  Bowman. 
W.  Brown. 
J.  Craven. 
W.  Heys. 
J.  M.  Irving. 


SESSION  1900—1901. 
Fridav  May  3rd,  19«>1  :— 
Dr.  J.  B.  Harrison.    "  The  Resources  of  British  Guiana." 
Mr.   I    G.  A.  Rhodin.    "  Commercial  Utilisation  of  Felspcr." 
Mr    Wilfrid  Irwin.    "New  Test  for  Sulphur  Compounds  in 
Beniol." 


#ptorastle  dmion* 

Chairman:  .V.  //.  Martin. 
Vice-Chairman :  F.  S.  NettfaU. 
Committee : 
A.Allhusen.  John  Pattinson. 


P.P.  Bed  son. 

','.  T.  / 

T.  W.  Hogg. 

n.  Louis. 

H.  R.  Pattinson. 


W.  W.  Proctor. 

TI*.  L.  RfnnoUhon. 
G.  Sissou. 
J.  E.  Stead. 
J.  K.  Stock. 


Hon.  Local  Secretary  and  Treasurer : 
F.  0.  Garrett,  Durham  College  of  Science.  Newcastle-on-Tyne. 
The   following   take   office    in   July    next:— Chairmam  W.  L. 
Rennoldson.     Vice-Chairman  :  N.  H.  Martin.     Committee:  J.  T. 
Dunn.  F.  S.  Newall,  and  Harry  Smith. 

Note.— The  names  in  italics  are  those  of  Members 


fUto  &orfe  &rrttom 


Chairman:  Clifford  Richardson. 
Vice-Chairman:  Y.  Coblentx. 
Committee : 
C.  F.  Chandler.  R.  W.  Moore. 

L.  to  T.J.Parker. 

B.  B.  Goldsmith.  R.  C.  SehQpphaus. 

J.Hartford.  T.B.Stilln 

J.  JIassfari'tr.  G.  \.  Williamson. 

E.  G.  Love.  D.  Woodman. 

(,'.  //.  Way. 

Bon.  Treasurir:  R.  C.  Woodcock. 

Bon.  Local  Secretary : 

H.  Schweitzer,  40,  Stone  Street,  New  York,  U.S.A. 

The    followinir    take   office    in    July    next : — Committ,, 
Aspinwall,  M.  T.  Bogert,  A.  P.  Mullock,  E.  J.  Lederl. 


£ottingDam  ^rctton. 


Chairman  :  F.  Stanley  Kipping. 
Vice-Chairman :  ./.  O'Sulliran. 
Committee : 
L.Archhutt.  A.  L.  Stern. 

8.  F.  Burford.  J.  J.  Sudborough. 

F.  J.  R.  Carulla.  S.  Trotman. 

R.  M.  Caven.  G.  J.  Ward. 

W.  Scott  Berriot.  J.  White. 

J.  M.  C.  Paton. 

Hon.  Treasurer  :  S.  J.  Pentecost. 
Hon.  Local  Secretary : 
J.  T.  Wood,  29,  Musters  Road,  West  Bridgford.  Nottinghii 

The  following  take  office  in  July  next:—  Chairman  :  L.  Ar  in 
Vice-chairman  :  F.  Stanley  Kipping.    Committee:  H.  I).  M 
and  J.  O'Sallivan.  

SESSION  1900—1901. 
May  29th,  1901.— Messrs.   W.  Jackson   aud   E.  M.  Rich.  TI 

Constitution  of  Glass." 


e&rottfef)  e&frtiaih 


Chairman .-  Sir  Robt.  Pullar. 
Vice-Chairman  :  W.  Frew. 
Committee : 
W.  Carrick  Anderson  W.  Foulis. 

E.M.Bailey.  O.G.Hend 

G.  T.  Beilby.  Robt.  Irvine. 

H.  Bumhy.  D.  S.  Jerdan. 

J.  Christie.  A.  D.  Ker. 

W.  J.  Chrystal.  J.  G.  F.  Lowson. 

John  Clark.  J.  McCulloch. 

C.  J.  Ellis.  J.  B.  Readman. 

Hon.  Secretary  and  Treasurer: 
Thomas  Gray,  c,o  John  T.  Tannahill,  1 1.  West  George  S  .'I. 

Glasgow. 
The  following;take*office'in  July  next:— Committti:  D.    '■' 
W.  Ivison  Macadam,  T.  L.  Patterson,  and  P.  J.  Playlsir. 


eorksbire  £>ertion. 


Chairman :  George  Ward. 
Vice-Chairman :  J.  J.  llummil. 
Committee : 
■J.  E.  Bedford.  Edw.  Halliwell. 

B.  K.  Burnett.  8.  G.  Rawson. 

A.  W.  Cooke.  G.  W.  Statu  r. 

T.  Fairley.  A.  Smithells. 

W.  M.  Gardner.  A.  Turniiull. 

H.  Grandage,  Thorp  Whitaker. 

Hon.  Local  Secretary  and  Treasurer: 
H.  R.  Procter,  The  Yorkshire  College,  Leeds. 
Bon.  Assistant  Secretary :  A.  Turnbull. 
The  following   take  office  in  Julv  next :  -  r"i<v- ' 
Fairley.     Committee:   E.  A.  Brotheifon,    A.  J.  Murpn  i 
Watson,  and  J.  B.  'Wilkinson, 
of  Committee  who  retire  at  the  end  of  the  current  session. 
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NOTICES. 


\\m  u    CiNKKAi,  Meeting. 

Li    i  .i  General  Meeting  will  be  held  in  Glasgow,  on 
ednegday,  July  24th,  and  following  days.    Full  particulars 

i  in  :>  subsequent  issue. 
in  accordance  with  the  provisions  of  Rule  18  of  tho 
laws,  notice  is  hereby  pi  veil  that  those  Members  whoso 
nes  arc  placed  in  italic!  in  the  list  of  Council  will  retire 
m  their  respective  offices  at  the  forthcoming  Annual 
cling. 
Hi    har.  Levinstein  lias  been  nominated  to  the  office  of 

aidenti  Mr.  Jos.  W.  Swan,  F.R.S.,  has  been  i inated 

ice-President  under  Rule   11;  and   Mr.  Robert    Irvine, 
H    Messel,  and  Mr.  .1,  M.  C.  Paton  have  been  nominated 
sidents  under  Rulo  8. 

isurer  and  Hon.  Foreign  Secretary  have 
h  u  nominated  for  re-election  to  their  respective  offices. 

era  are  hereby  invited  to  nominate   fit   and  proper 

to  till   four  vacancies  among  the  Ordinary  Members 

eil.     Forms  for  this  purpose  can   be  obtained,  on 

ion,  from  the  General  Secretary,  or  from  the  Hon. 

.  retary  of  the  New  York  Section. 

xlract  from  Rule  18  :— "  No  such  nomination  shall  be 

1  unless   it   he  signed   by  at    least  ten  Members  of  the 

ty  who  are  not   in  arrear  with  their  subscriptions,  nor 

be   received   by  the   General   Secretary,  at   the 

Office,  at   least  one  month  before  the  date  of  the 

A  ual  General   Meeting,  to  the  election  to  take  place  at 

refers.      Nor    shall  any  such  nomination  be  valid  if 

hj-ersou  nomiuated  be  ineligible  for  election  under  Rules 

2|- 15.     No  member  shall  sign  more  than  one  nomination 


i  iiancks  of  Address. 
hen  notifying  „,.w  addresses,  members  are  requested  to 

m  distinctly,  and  state  whether  they  are  temporary 

rieanent.      Multiplication  of  addresses  is  also  to  be 

ed    as   tending   to  create  confusion.      When   sending 

.  the  use  of  the  form  attached  to  the  application 

in  the  verification  of  addresses,  on  which  the  safe 

ry  of  the  Journal  depends. 


ra  of  communications  read  before  the  Society,  or 

in  if  its  Local  Sections,  are  requested  to  take  noticethat 

le  43  of  the  Bye-laws  the  Society  has  the  right  of 

v  of  publication  for  three  months  of  all  such  papers. 

lent  of  this  Bye-law  renders  papers  liable  to  be 

■   by  the  Publication  Committee,  or  ordered   to  be 

1  for  the  Journal,  in  which  case  no  reprints  can 

robbed  to  the  author. 


Arsenic. 

view  of   the   great    public   interest   which   has    been 

td  by  the  the  Arsenic  Epidemic,  it  has  been  decided  to 

ilish,  in  pamphlet  form,  uniform  with  the  Journal,  the 

--ions,  and  abstracts  dealing  with  the  detection 

'•  ■nuinatinn  of  Arsenic  and  other  associated  elements, 

ippeared  in  the  Journal  since  the  beginning  of 

ear.     To  these  have  been  added  extracts  bearing  on 

it  from  other  sources,  including  r.  description,  from 

!\t  book  on  Arsenic,  of  the  Marsh  test,  in  the 

's  own  words,  and   dated   183(i.     Copies,  price   Is. 

nay  be  obtained  from  Messrs.  Eyre  and  Spottiswoode. 

1ST  OF  MEMBERS  ELECTED  23rd  APRIL  1901. 

Albert  M.,  c/o  John  Smith   and    Sons,  Field  Head 
u  US,  Bradford,  Chemist. 

w,    Prof.  C.  F.,   University  of  Wisconsin,  Madison, 
via.,  I  .S.A.,  Electro-chemical  Engineer, 
rt,    Jos.    E.,     Etna,    Allegheny    Co.,    Pa.,    U.S.A., 
Analytical  Chemist. 

11.  j.  Kear,  Finsbury  Town  Hall,  Roseberv  Avenue, 

•  l  .,  Analytical  and  Consulting  Chemist. 


Dunn,    Wm.    R.,    Easton,    Pa.,    U.S.A.,    Cement     Works 

Manager. 
Gansser,  Dr.  August,  Garessio-Ponte,  Prov.  di  Cuneo,  Italy, 
and   (Journals)  116,  Grosvenor   Road,  Highbury  New 
Park,  N'..  Chemical  Engineer. 
Higginbottom,  Alf.,  Quarry  Bank,  New  Mills,  near  Stock- 
port. Colourist. 
Humphrey,  Henry  ( '.,  c/o  National  Starch  Co.,  Glen  Cove 

Long  Island,  N.V.,  U.S.A.,  Chemist, 
h'oehler,  Dr.  II.,  c/o  Roessler  and  Hassl'acher  Chemical  Co., 

Perth  Amboy,  N.J.,  U.S.A.,  .Manager. 
I. omax,  Clarence  s.,  e/o  New    England  Gas  and  Coke  <  o 

Everett,  Mass.,  U.S.A.,  Chemist. 
Magruder,  Egbert  W.,  Department  of  Agriculture,  Rich- 
mond, Va.,  U.S.A.,  (  hemist. 
Master,  thuturbhai    G.,   Khodi-Ambli,  Ahmedabad,    India, 

Size  and  Chemical  Manufacturer. 
( Igston,   Alex     G.,   Ardoe,    near  Aberdeen,    N.B.,    Soap 

Manufacturer. 
Olivier,    Dr.    Louis,    22,    Rue  du    General  Foy,   Paris,    8C 

Directeur  (Revue  General  des  Sciences). 
Patterson,. Chas.  A.,  e/o  Repauno  Chemical  Co.,  Chester, 

l'a.,  U.S.A.,  Analytical  Chemist. 
Rees,  Harald  B..  Asbeville  Tannery,  Asheville,  N.C.,  U.S.A., 

Tanner  and  Currier. 
Remington,  J.    Percy,  c/o   E.   R.  Squibb   and   Sons,   36, 

Doughty  Street,  Brooklyn,  N.Y..  U.S.A.,  Chemist. 
Schieren,   (J.   Arthur,  47,  Ferry  Street,  New  York  City, 

U.S.A.,  Engineer  and  Tanner. 
Scott,    Leonard    C,     East     Chicago,      Indiana,     U.S.A., 

Chemist. 
Siau,   Raymond   L.,   32,    Sussex    Yillas,  Kensington,    W., 

( 'arbohydrate  Research  Chemist. 
Staempfii,    Major    W.,     Worblaut'en,    Bern,     Switzerland, 

Director  (Swiss  Smokeless  Powder  Factory). 
Tilden,  Philip  S.,  35,  Burling  Slip.  New  York  ( 'ity,  U.S.A., 

Manufacturing  Chemist. 
Timinans,   Wm.   G .,   5,   Windmill    Hill   Lane,    Ashbourne 

Road,  Derby,  Chemical  Works  Manager. 
Watson,  Herbert  J.,  33,  Main  Street,  Killwinning,  Ayrshire, 

Chemist. 
Wing,  Herbert  II.,  c/o  Oxford  Copper  Co.,   Newbrighton, 
Staten  Island,  N.Y.,  U.S.A.,  Chemical  Engineer. 

MEMBER  OMITTED  FROM  LIST. 

1898.  Odling,   Walter,  56,    High  Street,   Burton-on-Treut, 
Brewer  and  Chemist. 

CHANGES  OF  ADDRESS. 

Aldrich,  R.  C,  l/o  Erie  ;  45,  East  Clay  Street,  Waterburv, 

Conn.,  U.S.A. 
Baxter,  J.  G.,  l/o  Gravesend  ;  Cemetery  Lodge,  Heekmond- 

wike,  Yorks. 
Bird,  W.  R.,  l/o  Gordon  Road  ;    1 25,  Goddard  Avenue, 

Swindon. 
Bragg,   E.   B.,    l/o   Cleveland;      1116,   Michigan   Avenue, 

Evanston,  Ills.,  U.S.A. 
Buchanan,  D.  G.  ;  Journals  to  c/o  Gibbs  and  Co.,  Iquiuue, 

Chile. 
"  Bulletin  de  l'Association  des  Chimistes  de  Sucrerie  et  de 

Distillerie "  ;    Journals    to    M.    E.    Silz,    156,    Bd.  de 

Magenta,  Paris. 
Burnside,   C.   F.,    l/o    South    Amboy ;     e/o    International 

Smokeless  Powder  Co  ,  Parlin,  N.J.,  U.S.A. 
Campbell,  Andrew,  l/o  Burmah ;  c/o  Thos.  Cook  and   Son, 

Ludgate  Circus,  E.C. 
Cohen,  Dr.  Hermann,  l/o  Coin  ;  c/o  S.  Mandle,  5,  North 

Spring  Avenue,  St.  Louis,  Mo.,  U.S.A. 
Comey,  A.  M.,  l/o  Cambridge  ;    32,  Hawley  Street,  Boston, 

Mass.,  U.S.A. 
Devas,  E.  W.,  l/o  Manchester ;  Westward  Ho,  Wimbledon 

Common. 
De  Wilde,  Prof.  P.,  l/o  339 ;  343,  Avenue  Louise,  Brussels. 
Field,   S.  S.,   l/o   Westcombe    Park ;    3,   Glenluce   Road, 

Blackheath,  S.E. 
Fleming,  Wm.  P.,  l/o  Jamalpur ;  retain  Journals. 
Fletcher,  E.  Morley,  l/o  Headingley ;  3,  Woodhouse  Cliff, 
Leeds. 
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Frnsher.  Tom,  lo  Stooc  Street;  87,  Nassau  Street,  New 

York  City.  I  \S  \. 
Gaskell,  Holbrook,  jun.,  l/o  Aigbnrth ;  Bridge  Home,  Sefton 

Turk.  Liverpool. 
Hamilton,  Eobt ;  Journals  to  62,  Tempest  Road,  Beeston 
Hill,  Leeds.  .  .    _    ..     ... 

Holgate,  Tlios.,  l/o  Greenroyd ;   Rockleigh,  Savile   lark, 

Dewsburv.  „.        —    ., 

Jnst,  Jdo.  a.!  1  o  West  Kenned}  Street  \  116,  West  Castle 

Street,  Syracuse,  N.Y.,  U.S^A. 
Kern.  W.  P.,  1  o  Brooklyn  ;  275,  Paulison  Avenue,  1  assaic, 

NJ  ,  UJS.A.  „  .       _.,  ,,.,. 

Lambert.  Alan,  l/o   Bishopsgate   Street;  Union  Oil  Mills, 

81,  St  Mary  Axe.  E.C. 
Little,  J.  G.J  Journals  to  c  o  A.  von  Gernet,  101,  Lcaden- 

h'all  Street.  London,  E.C.  , 

McHougall,   Hugh;    Journals   to    Phoenix  V\  orks,   Milton, 

North  Staffordshire. 
Mahon.  R.  W.  ■.  Journals  to  Baggaley,  Pa.,  U.S.A. 
Hessel,  Dr.   R.,   l/o   Ebnrj   Street;    7c,  Lower  Belgrave 

Street,  London,  S.W. 
Meyer,  Karl.  1  0  Frcdericiagade ;  Osterhrogadc  60,  Kopen- 

hagen,  *  >. 
Mommers,  Rich. ;  Journals  to  Glucose  Sugar  Refining  Co., 

Rockford,  Ills.,  U.S.A. 
Morison,  Saml.  L.,  l/o  Cortlandt  Street  ;   15,  Broad  Street, 

New  York  City,  U.S.A. 
Rae,  Roderic  H.,  1  o  Highbury  ;  West  Grove  Lodge,  West 

Grove,  Woodford.  Essex. 
Boyle,  Thos.,  lo  Manchester;    329,  Upton  Lane,  Forest 

Gate,  Essex. 
Sewers,  W.  D.,  l/o  Barrington  Drive;  1,  Athole  Gardens 

Place,  Glasgow. 
Schryver,  Dr.  S.  B.,  l/o  Snow  Hill  Buildings  ;    Effingham 

House,  Arundel  Street,  Strand,  W.C. 
Schulze,  Dr.  K.  E.,  1  o  Winkel ;  Ladenburg,  bei  Mannheim, 

Germany. 
Scrutton,   W.   J.   C,   l/o    Barberton ;     18,    Billiter    Street, 

London,  E.C. 
Stephens,  H.  C,  M.P.,  l/o  Finchley  ;  4,  Carlton  Gardens, 

London,  S.W. 
Sudborough,  Dr.  J.  J.,  l/o  Nottingham  ;  University  College 

of  Wales,  Aberystwith. 
Thornton,  Christopher;  Journals  to    16,   Hillside  Avenue, 

Providence,  R.I.,  U.S.A. 
"  Warner's  Jahresbericht  " ;  Journals  to  "  Fischer's  Jahres- 
bericht,"  Prof.  Dr.  F.  Fischer,  Hohestrasse  1,  Gottingen, 
Germany. 

Btatfcs. 

Burtt,  Stratford,  840,  Halsey  Street,  Brooklyn,  N.Y'.,  U.S.A. 
Hollidav,  Robt.,  Messrs.  Read  Holliday  and  Sons,  Hudders- 

field.     April  2. 
Myers,  Dr.  Jno.  A.,  Anderson  Building,  New  York   Citv, 

U.S.  \. 
Young,  T.  Graham,  Westfield,  West  Calder,  N.B. 


iibfrpool  dtrtfon. 


Meeting  held  on  Wednesday,  March  27th,  1901. 


HE.    C.    LONr.PKT    HIOGIXS    IN    TOE    CHAIK. 


THE  BATE  up  DISSOLUTION  OF  IRON  IN 
HYDROCHLORIC  ACID. 

I'.v    JAMES   T.   CONKOT,   B.SC,  PH.D. 

The  behaviour  of  acids  towards  metals  is  a  problem  of 
great  interest,  both  to  the  chemist  and  the  manufacturer, 
and  such  behaviour  has  been  the  subject  of  considerable 
investigation. 


Sometimes,  perhaps  most  frequently,  it  is  the  munu  . 
turor's  object  to  obtain  a  metal   not   acted  npon  by    - 
particular  acid ;    at  other  times   action   is  desired,  sni  i 
this  case  a  knowledge  of  the  course  of  the  reaction,  its  i 
and  the  conditions  under  which  it  occurs  is  of  the  _ 
importance. 

To  take  a  particular  instance,  I  may  refer  to  the  c 
of  iron  by  acids— the  so-called  "  pickling  "  pr. 
miliary   operation   in  the    preparation  of  this  metal 
galvanising  bath.     In  an  industry  of  this  nttture,  wl 
various    units   of    plant   for    the     several    operatiot 
designed  to  dial    with    the  same   quantity   of  material,   d 
will  do  so  under  certain  definite  conditions,  the  in  ; 
of  knowing  and  being  able  to  control   these  conditii 
be    readily   recognised.     That    these    conditions 
always  known,  even  in  large  and   prosperous  work- 
had  opportunity  to  learn.     A-  a  matter  of  fact,  the  pr* 
investigation  arose  out   of   the   marked  differ. i,  - 
work  done  on   a  manufacturing   scale   by  acids  of  id 
chemical  purity.      The  only    apparent    differences  ir  it 
conditions  at  the  starting  of  the  pickling  operation  wei  a 
the  concentration  of  the  acids  and  the   temperatures  o  it 
two  baths,  and  these  differences  appeared  almost  loo  i  » 
to  account  for  the  great   variation   in  activity  bei  I 
so-called  "  good  "  and  "bad"  acids. 

I  felt,  however,  that  these  differences  were  | 
following  up,  and  1  consequently  investigated  the  cfle  ol 
concentration  and  temperature   on   the  rate  of  <i: 
of  iron   in  hydrochloric  acid,  the  acid  generally 
"  pickling." 

So  far  as  I  am  aware,  nothing  has  been  published  o  ii> 
particular  subject,  although,  as  before  stated,  the  ai 
work  done  on  the  interaction  of  acids  and  metals 
very  great.      The   results  obtained  in  the  variom 
show   how   impossible  it   is  to   prophesy  what  will 
even    as    regards    the   nature   of   the  reaction,   ni 
specified  conditions;  each  case  requires  its  owi 
investigation.     Thus   sulphuric   acid   will    only  r. 
certain  metals  when  hot   and  concentrated,    the 
products  of   reaction   being   sulphurous    anhydride,     i 
other  metals  it  will  react  in  the   cold,  and  at  all 
strength,  with  evolution  of  hydrogen  ;  but   even  witi   0 
of  these   latter  metals  it  will   give  sulphurous  a 
heated.     With  iron,  whilst  strongly  active  ai 
centrations,  it   becomes   almost   inactive  at  somi 
intermediate  concentration. 

Of  work  done    on  the    influence   of   concentrati*   0 
temperature  on  the  rate  of  dissolution  of  metal- 
probably  the  most  important  is  that  done  b\ 
Shimidzu    (Chem.   Soe.  Trans.   1S85,  p.  597),   8| 
Van  Aubel   (Chem.    Soc.   Abs.  1887,  p.  1074),  a 
(Chem.  Soc.  Trans.  1889,  p.  361). 

Considering    briefly   these   investigations    in   the  a) 
named,  Divers   and  Shimidzu,  studying  the  rate  ol  ■ 
lution   of  zinc  in  sulphuric   and  nitric  acids,  came 
conclusion    that   "  the    time    taken    to   neutralise  l 
quantity  of  an  acid,  or  to  complete  some  other  e  I 
action   upon   it,  such  as    the   formation  of  hydt 
from  nitric  acid  mixed  with  sulphuric  acid,  is  direct' 
dilution  of  the  aeid,  and  inversely  as  the  area  of    ■■'■ 
between  the  metal  and   the  solution,  other  circun  n 
being   equal.      It  is  independent  of   the   quantity 
acid.'' 

Spring   and   van   Aubel   worked   with    sine 
0-6  per  cent,  of  lead,  and  studied  the  rate  of  • 
this   alloy   in   hydrochloric,    hydrobromic,  hydriod 
sulphuric  acids.     They  made   measurements  at  eo:  " 
tions  corresponding  to  5,  10,  and   15   per  cent.  II 
at  the  temperatures   15  ,  ::.V,  and  55    C.     They  foi   ' 
for  the  same  temperature  the  rate  of  solution  il 
proportional  to  the  strength  of  the  acid,  whilst  the  i 
of  temperature  is  shown  by  a  curve  asymptotic  to 
of  the  temperatures,  the  curves  for  the   three  COI 
converging  to  a  point   corresponding  with  a  tempei 
—  60°  to   —70°  C.     They  divided   the   reaction  in  ' 
parts.     The  first,  "  a  period  of  induction,"  tbey  co 
abnormal,  and   as  being    a   stage  during  which 
►  low  action  produced  an  infinite  number  of  mi 
couples  on  the  surface  of  the  metal.     In  the  - 
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e  aotivlti  baa  reached  its  maximum  yalue,  whilst  in  the 

ird    period   this   activity  decreases  with   the  iliinitiulion  iu 
.1   strength.     Their  deduction*  us   to   rate  of  action  are 

-  ,1    on    a    theoretical    initial    velocity    derived   from   the 
iximum  value  oliscrved  dating  the  second  period. 

«hosc   (fork  is,  to  my  mind,  the   most    important 

t  .lone  on    this   subject,  took   very   special   precautions   to 

•iconic  the  errors  inevitable  when  working  with  the  metal 

rest,  and  he  devised  an  apparatus  by  means  of  which  a 

sh    surface   of  metal   was   continually    exposed     to    the 

mdthis   latter  agitated   to  remove  the  products  of 

iti  the  vicinity  of  the  dissolving   metal,  and  so 

■Cain  uniform   concentration   and  minimise  local   super- 

ETurther,  in  his   first   series   of  experiments  he 

opper  in  a  mixture  of   potassium  bichromate  and 

ihuric  acid     a    reaction    in  which  no  gas  is  evoived  ;  he 

-  kept  ili  ■  -nil  ice  of  the  metal  free  from  bubbles.  He 
i  si.aked  the  metal  sphere  in  a  separate  portion  of  the 
cut  mixture  before  making  a  quantitative  experiment, 
thus  had  from   the  start  the  surface  of  the  metal   in  a 

constant  results.  He  avoided  the  "  period 
lduotiou  "  of  Spring  and  van  Auhel.  From  his  experi- 
ts  he  drew  the  following  conclusions  :— 
)  When  n  metallic  sphere,  placed  within  an  acid  liquid, 
ves  an  equal  number  of  impacts  per  unit  time,  or  is 
larly  rotated,  it  will  dissolve  uniformly,  the  amount 
lived  oil  hem;;,  us  was  to  be  expected,  proportional  to 
liurface  exposed. 

|  )  In  the  particular  case   of  metallic  copper  within   a 

w  ion  of  potassium  bichromate  acidulated  with   sulphuric 

>     the  amount  of   metal  dissolved  off   is  dependent  upon 

ihi  conditions   of    (d)    temperature,    (7i)    proportion    of 

sBJiuric   acid,  and  (c)  proportion  of  potassium  bichromate. 

)  If  the  temperature  iu  degrees  be  varied  in  an  arith- 

iai hal   proportion,   the   amount   dissolved  off  varies   in  a 

il  proportion.     This  amount  is  doubled  for  every 

oj'vhatevcr  he   the  concentration  or  acidity  of  the  solu- 

I'his  chat  ge   is   thus   perfectly  analogous  to  several 

t    s  ,|iiite  ditlerent  from  it  and  from  one  another  in  their 


i  If  the  quantities  of  sulphuric  acid,  other  conditions 
ining  the  same,  be  varied  in  arithmetical  proportion, 
mount  of  metal  dissolved  off  also  varies  in  arithmetical 
irtion. 
If  the  quantities  of  potassium  bichromate,  othi  r 
tions  remaining  the  same,  be  varied  in  arithmetical 
'rtion,  the  amount  dissolved  off  is  at  first  increased 
krably  by  each  successive  addition  of  potassium 
ornate,  then  varies  in  arithmetical  proportion,  and 
f  is  but  little  effected  by  the  amount  of  potassium 
cm  ac  present 

a  further  paper  on  "  The  Chemical  Changes  between 
and  Nitric  Acid"  (this  Journal,  1891,  p.  206),  he 
sd  that  when  the  temperature  was  kept  uniform  the 
nt  of  lead  dissolved  per  unit  of  time  increased  up  to  a 
Bom  point  and  then  decreased,  this  behaviour  being 
■  that  of  copper,  mercury,  and  bismuth.  He  ascribed 
i  munition  in  activity  beyond  a  certain  concentration 
■r  cent.  RN03)  to  the   decrease   of  solubility  of  the 

formed  iu  the  acid  liquor, 
ese  examples  will  serve  to  show  how  very  variable  is 
leharioor  in  the  several  cases  described;  the\  also 
ite,  however,  the  existence  of  some  law. 
own  work  was  started  before  I  became  acquainted 
experiments,  and  the  refinements  introduced 
i  method  of  working  are,  I  am  sorry  to  admit,  entirely 
it  in  my  ease,  where  the  method'  adopted  was  the 
rsion  ot"  the  sheet  metal  in  the  acid.  It  was  to  all 
-  on!  purposes  working  on  a  small  scale  under  the 

sting  in  the  galvanising  industry. 
aiready  stated,  the  experiments  were  started  to  solve 
imercial  problem,  and  were  therefore  made,  as  regards 

on  commercial  material  and  in  imitation  of 
ng  conditions.  The  measurement  of  the  rate  of 
ution    of  the    sheet    iron   in   the   acid   under    these 

is  found  to  yield  the  information  desired,  and 
n.y  tor  these  very  far  from  ideal  conditions  that  I 
le  to  give  the  following  figures. 


Effect  «/'  Concentration  on  the  Activity.— My  first 
experiments  were  done  to  find  out  the  effect  of  the  con- 
centration of  the  acid  on  the  rate  of  dissolution,  and  they 
consisted  iu  noting  the  loss  of  weight  suffered  at  ordinary 
temperature  by  pieces  of  iron  of  the  same  area  in  acids  of 
various  strengths. 

The  iron  used  was  the  black  sheet  of  the  galvaniser, 
that  is,  the  iron  as  ready  for  the  pickling  bath  after 
annealing.  Each  piece  measured  .">  cm.  x  24  cm.,  and  was 
immersad  standing  on  end  in  a  small  beaker  containing 
50  c.c.  of  hydrochloric  acid,  this  quantity  of  acid  being  just 
sufficient  to  cover  the  metal.  The  loss  of  weight  was 
determined  after  intervals  of  1,2,  3,  Sec.  hours,  the  metal 
being  in  each  case  washed  with  water  and  alcohol  before 
drying.  The  acid  concentration  in  the  several  beakers 
varied  from  23  to  358  grms.  per  litre. 

The  results  obtained  indicated  that  over  this  range  of 
concentration  the  amount  of  action  was  not  directly 
proportional  to  the  acidity  of  the  solution.  Thus,  with  a 
decrease  of  10  per  cent,  in  the  quantity  of  real  acid  present 
(from  310  grms.  to  280  grms.  per  litre)  the  rate  of  solution 
fell  to  50  per  cent. ;  that  is,  at  the  lower  concentration  it  was 
only  one-half  its  value  at  the  higher.  Although  the  results 
obtained  could  not  be  represented  by  a  straight  line,  the 
values,  however,  seemed  to  follow  a  "regular  curve  (dotted 
lines,  Curve  I.). 

As  in  this  method  of  experimenting  the  percentage  of 
free  acid  decreased  materially  during  the  time  of  action, 
thus  giving  much  too  low  vahies  for  the  rate  at  the  higher 
concentrations,  it  was  thought  advisable  to  alter  the  method 
of  experiment  so  as  to  read  the  quantity  of  gas  evolved, 
this  method  allowing  results  to  be  ob- 
tained continuously  and  in  much  shorter 
time,  consequently  with  less  alteration 
in  the  concentration  or  acidity  of  the 
solution. 

The  apparatus  used  (Fig.  1)  consisted 
of  a  graduated  tube  B,  with  a  stop-cock 
on  top,  surmounting  a  vessel,  A,  in  which 
was  the  iron  sheet  (2§  ins.  x  I|  ins.), 
together  with  a  theimometer."  The 
whole  was  connected  at  the  bottom  with 
a  bottle,  C,  containing  the  acid  of  re- 
quired strength.  By  raising  this  bottle 
the  whole  apparatus  was  filled  with  the 
acid,  and  the  action  allowed  to  take 
place  at  atmospheric  temperature,  the 
volume  of  gas  evolved  being  read  off  at 
suitable  intervals.  It  is  unnecessary  to 
give  the  series  of  readings  obtained  at 
all  the  concentrations  employed ;  the 
following  for  acids  of  200,  300,  and 
325  grms.  HC1  per  litre  are  representa- 
tive, and  will  show  the  general  course  of 
the  reaction  (Table  I.).  The  volume 
of  the  gas  was  read  at  the  atmospheric 
temperature  and  pressure,  but  no  correc- 
tion was  made  for  the  tension  of  aqueous 
vapour  in  the  atmosphere  above  the  acid 
in  the  tube,  the  constancy  of  the  other 
conditions  not  being  sufficient  to  justify 
this  correction.  The  variation  in  the 
temperature  of  the  solvent,  due  to  the 
heat  of  reaction,  was  only  slight. 


Thermometer 


Fig.  1. 


f 
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5.  Ill   I 

|xr  Litre. 


i'u-.i  B  T. 

300  gi 
l^r  Litre. 


Evolution 

ill  c.c. 

:.rt.  |KT 

1   11001'. 


Evolution 

in  c.c 


325  grn  -   Hi  I 

1 Br  Litre. 


toe 


200 


Curve  I. 

Rate  of  Dissolution  of  Iron 

in  Hydrochloric  Acid. 


so  too  150 

Cms  per  ft/re   HCt 


That    i-,   in   this  method  of 
stages.     During  the   first  periotl 
oxide   covering   the   iron 
without    evolution    of   gas,    but 
addition  to  this  had  also  to  do  w 
tion  I  cannot  say.    It  will,  howev 
•  volution  during  the  first  period 
activity  of   the  acid;  for  thi-  v. 
must  he  taken. 


The   following    table   (Table   II.)    gives  the  n 
figures  for  the  activity  at  the  various  concentrations  inn  - 
gated.     These  figures   correspond,  owing  to  the  dituiouti 
in  acid  strength  during  the  period  of  slow  evolution, 
of  somewhat  lower  .strength    thau   that   given  iu  the  ti 
column. 


Maximum 


It  will  be  noticed  that  the  action  of  the  acid  was 
ai  pan  ntlj  much  slower  at  the  start  of  the  experiment  than 
later,  and  that  after  a  period  varyingwith  the  strength  of 
the  acid  employed  it  rose  to  a  maximum,  and  then  tell  as 
the  percentage cf  free  acid  in  the  solution  diminished,  owing 
to  neutralisation. 


working  there  are  three 
the  thin  film  of  magnetic 
«;in  dissolved,  naturally 
whether  other  causes  iu 
ith  the  smaller  gas  evolu- 
er,  he  evident  that  the  gas 
did  not  represent  the  true 
alue  the    maximum  figure 


T  All  II      II. 


Hi  l  per  Litre. 


G  ms. 


100 
125 
ISO 
175 


Hj  evolved 
per  Hour. 


C.c. 


s\", 
11 


15 
15 


(inns. 

200 

ESS 

'J.Vi 

276 

.  .i  ••  > 

3-2r. 

S50 

Plotting   these  values  in  the  form  of  a  curve,  it  will 
at   once   seen  that   the   relation  between  activity  and  c 
centration  follows   some  definite  law,  the  general  uatnr. 
which  was  also  indicated  by  the  first  scries  of  ex]> 
made.     It  is  quite  evident  that,  in  the  case  of  hydrocbli 
acid  and  iron,  the  activity  and  concentration  arc  not  ilir. 
proportional   to  each  other,  as  is  stated  to  be  the 
other  acids  and  metals.    The  curve  appears  to  he  logarithi 
and  for  a  considerable  portion  of  its  length  the  law  appi 
to  he   that   each  increase   of  30  grins.  HC1  per  litre  in 
strength  of  the  acid   used  brings  about  a  doubling  of 
activity.     The  more   marked  line  in  Curve  I.  is  di 
this  relation. 

In  the  experimental  curve  the  c.cs.gas  are  plotti  I 
the   concentration   of   the  acid   at   the    beginning 
experiment,  and  not  against   the  actual  couci  Dtration  11 

Pig.  2. 


period  during  which  the 
reading  was  taken.  Making 
the  allowance  for  decrease 
in  acidity  during  the  period 
of  slow  evolution  brings  the 
two  curves  closer  together. 
For  acids  of  strengths  lyiug 
between  25  grms.  and  133 
grins.  IK'l  per  litre,  the 
general  rule  does  not  appear 
to  hold.  At  those  low  con- 
centrations, however,  the 
rate  of  action  is  very  slow 
(c.c.  II  evolved  per  hour, 
5  —  11  c.c. ),  and  it  is  doubtful 
if  this  method  of  experi- 
menting is  sufficiently  accu- 
rate in  these  cases. 


v 
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Hmv  fm  thfl  besting  of  the  metal  affects  the  rate  of 
Union  it  is  impossible  to  say  ;  that  the  metal  becomes 
inner  Hum  the  surrounding  liquid  has  been  demonstrated 

and  van  Aubel. 

Effort  of  Ttmperatute  on  the  Activity.—  The  experiments 

ide  to  determine  the  <  Heel  of  temperature  on  the  activity 

re   carried  out   in  a   modified  form  of  the  apparatus 

described,  and  so  constructed  that  all  the  acid  could 

.  i    it   any  desired  constant  temperature.     The 

is.  nt  i*   shown   in   Kig.  2,   the   gas   evolved    in   the 

\.  which  was  titled  with  thermometer  and  delivery 

and  immersed  in  a  water-hath,  was  collected  in  the 

ette    li.    entering    from    the  op.      Here,    again,   the 

\iintun  pas  evolution  was  tal<en  as  the   figure  sought,  the 

|    figures    for    any    particular    concentration   and 

are     being     of    the     nature    already    indicated    in 

The   duration  of   the  period   of  induction   varied 

temperature;  thus,  for  acid  of  180  grms.  HC1  per 

•  whilst  this  period  was  five  hours  at  1  "i°  C.,  it  was  only 

minutes  nt  J3°  C. 

'able  III   gives  the  values  obtained  ;  these  arc  plotted  on 
accompanying  curves  1 1. 

hese  curves,  again,  are  logarithmic,  and  are  thus  similar 
icir  nature  to  that  obtained  by  Veley  in  his  investigation 
tion  of  potassium  bichromate  and  sulphuric  acid  ou 
ier  Whilst,  however,  in  his  experiment,  an  increase  of 
C.  "as  necessary  to  double  the  activity,  in  the  present 
nice  an  increase  of  III  C.  is  sufficient.  This  will  be 
ily  seen  by  inspecting  any  of  the  curves,  but  it  is 
»ps  rendered  immediately  evident  by  the  more  strongly 
ud  enrve  drawn  on  this  supposition. 

is   this   temperature   curve   which   is  perhaps  of  most 

e  <0  the  galvaniser.        The    acid    liquor    prepared    by 

given  number  of  carboys  of  acid,  which  is  bought 

nn   strength,  to  a  certain  depth  of  water  in  the 

ling  tank   is  not   subject   to  grent   variation  in   acidity 

cercised.      Atmospheric  conditions  are, 

mv,  a    factor   rather   beyond   the   control  of  a  work's 

ager;    and    in    cold    weather,  unless  the  acid  bath  is 

ially  heated,  much  trouble  may  he  caused.     Thus  at 

■    '.the  activity   would   be  a  third  more  than  at  15°  C., 


that   is,  the   hath    would   begin   its    work   at   a   rate  of  four 
batches  of  plates  at   20°  to   only  three  batches    it    15 
Owing  to  the  greater  activity  at   the  higher  temperature 
this   bath    would    become  heated   much   more  rapidly  than 

that  starring  at  the  lower  temperature,  with  tic  result  that 
the  difference  in  output   would  he  Btill  farther  increased. 

So  slight  a  difference  as  2°  F.  between  two  fresh  baths 
I  have  known  to  cause  considerable  trouble.  I  uiav  add 
that  calculations,  based  on  the  curves,  as  to  the  relative 
times  necessary  for  cleaning  [dates,  under  varying 
conditions  of  temperature  and  concentration,  agree  very 
well  with  the  results  obtained  on  a  large  scale. 

Table  III. 


Temp. 


Co.  Hydrogen  evolveil  from  Acid  containing  grins. 
HC1  per  litre. 


25. 


75. 


°c. 

12 

14 

17 

lie.-, 

124 

■ill 

21 

'->.-. 

20 

26-S 

27 

28-5 

SO 

SO 

35 

is 

355 

38 

40 

72 

405 

41 

44  -5 

45 

102 

49'5 

138 

50 

54' 5 

204 

55 

59 

63 

66 

•• 

19 
27 


40 

OH 


84 


123 

162 


222 


150. 

ISO. 

210. 

12 

15 

17-2 

15 

15 

•• 

20 

21 

37'5 

30 

37 

80 

50 

60 

95 
105 

84 

III! 

135 

13i 

186 

192 

260  at  51° 

292 

255 

330 

690 

480 

216. 


70 


780  at  60° 
980 


The  figures  also  explain  why  baths  made  up  on  Monday 
morning,  after  a  week-end  stoppage,  work  poorly  compared 
with  those  made  up  in  a  recently  emptied  tank,  the  walls 
of  which  are  still  warm  from  the  previous  operation. 

The  foregoing  experiments  were  all  done  with  distilled 
hydrochloric  acid  practically  free  from  impurity  of  any 
kind.  In  practice  commercially  pure  acid  is  employed. 
Such  acid  must  be  free  from  arsenic,  the  presence  of  which 
is  prejudicial  during  the  pickling  stage,  apart  from  the 
trouble  it  causes  later  on  in  the  galvanising  bath.  The 
effect  produced  wbeu  arsenic  is  present  in  small  quantity  is 
shown  is  Table  IV.  When  larger  quantities  are  present 
the  iron  becomes  completely  covered  with  a  film  of  arsenic, 
which,  at  ordinary  temperature,  almost  completely  checks 
further  action,  even  with  the  more  concentrated  acids. 

Table  IV. 


HCI, 

ASiOs, 

C.c.  Hydrogen  evolved 
per  1  hour. 

In 

Grms. 
per  Litre. 

Grms.      r°  C. 
per  Litre. 

I 
J.ln.'Tn  1     AftOT      Rising 

Minutes. 

200 
200 
216 
180 
180 
180 
216 

0-08 
+  0-10 
0  Ot 
0'08 
0-08 
0-08 
0-04 

18 
18 
18 

54'5 
55 

61-5 
56 
' 

30 

26 

12-fi 
S0t 
370 
622 
425 

21 
19 
6 
120 
156 
220 
305 

20     ,          60 
26            00 

2  is              40 
345     '         60 
470              40 

To  summarise : — 

Under  the  conditions  of  experiment  described — 
(1)  The    relationship    between     the     concentration    of 
hydrochloric  acid  and  its  activity  in  the  dissolution  of  iron 
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-  -  teb  th:«t,  as  the  strength  of  the  acid  increases  in 
arithmetical  progression,  its  rate  of  action  floes  so  in 
geometrical  progression  over  a  considerable  range,  and  in 

such  fashion  that  the  rate  of  dissolution  is  doubled  for 
each  increase  of  SO  grms.  HC1  per  litre  in  the  acidity  ol  the 

solution. 

(2)  The  law  connecting  activity  and  temperature  is  of 
the  same  nature  as  the  preceding;  the  rate  of  dissolution 
appears  to  be  doubled  for  each  rise  of  to'  C.  in  the 
temperature.  This  law  holds  for  concentrations  of  acid 
lying  between  •-'.">  and  216  grms.  HC1  per  litre. 

THE  A.CTIOH  OE  REDUCING  GASBS  OH 
51  LPHOCTANIDBS. 

ltY  J.  T.  CONBOT,  B  SO.,  PH.D.,  O.  HB6XOP,  -*NI> 
.1.    B.    SIIOR1  -.    B  SI    .    PU.D. 

Tut  reducing  action  of  hydrogen  onthiocyanic  acid  has  been 
investigated  by  Hoffmann,  and  more  reeemlv  by  Sestini  and 
Funaro  (Chem.  Soc  Abst.  1889,  p.  1180).  These  latter 
chemists  have  given  as  the  primary  reaction— 

HCNS   -    Hj  =  HON  +  H-S. 

The  products  are  however  not  nearly  so  simple,  owing  to 
secondary  reactions  taking  place  between  the  thiocyanic 
acid  and  the  products  first  formed,  notably  the  reaction 
represented  by  the  equation  :— 

HCXS  +  H„S  =  NH3  +  CSS. 

The  ammonia  and  carbon  bisulphide  so  produced  then 
react  further  with  hydrogen  to  yield  as  reduction  products 
trithioformaldchyde  and  methy'.amine. 

The  reduction  of  thiecyanic  acid  thus  appears  to  be  an 
exceedingly  complex  problem. 

Subsequently  Tlayfair  (this  Journal,  1892,  p.  14)  studied 
the  reaction  between  sulphocyanides  and  hydrogen  passing 
this  gas  through  the  molten  mixture  of  the  sodium  and 
potassium  salts  heated  to  redness  in  u  glass  tube.  He  found 
that  sulphuretted  hydrogen  was  evolved  and  that  the 
product  consisted  of  a  mixture  of  sulphides  and  cyanides  of 


sodium   and   potassium,  about  80  per  cent,  of  the  snip! 
cyanide  having  been  decomposed.    The  sulphide  and 
he  found   to  be  present  in  nearly  equal   quantities,  that 
about  20  per  cent,  less  cyanide  than  would  be  required 
the  equation  — 

4KCyS  +  6H  =  KSS  +   2KCy  +   3H,S  +   2C  4 

and   he   stated   that  apparently  not   more  than  half  i 
cyanogen  of  the  sulphocyauide  can  be  expected  as 
by  this  method. 

We  have  recently  studied  the  reaction  of  reducii  . 
on    sulphocyanides   under    various  conditions  and 
give  the  results,  which  we  hope  will  prove  of  some  inter 
to  the  Society. 

Two  methods  of  experimenting  were  adopted  ;  in  (he  • 
the  hydrogen  was  bubbled  through  the  molten  6ul| 
cyadide  as  in  Playfair's  experiment,  in  the  second  the 
was  passed  over  the  sulphocyauide  contained  in  a  boat  ii 
horizontally  placed  combustion  tube.  The  results  obtaii 
were  the  same  in  both  cases,  and  it  was  oni\  as  a  m;it(.  i 
convenience  that  in  particular  experiments  sometimes  c 
sometimes  the  other  method  was  adopted. 

After  a  few  preliminary  experiments  to  find  out  t 
satisfactory  conditions  of  working,  a  series  of  experitm 
was  made  in   which   dried  hidrogen   was  passed  thru 
molten  potassium  sulphocyanide  (previously  dried  St 
contained  in  a  hard  glass  tube,  heated  to  about  600   I 
this  temperature  having  beeu  found  to  be  the  mostsuita 
Reaction,  however,  takes  place  below  this  tempera: 
up  to  500J  C.  decomposition  proceeds  at  only  a  sic 

The  quantity  of  potassium  sulphocyauide  operated  on 
in  each  case  4  •  76  gm.,  and  the  hydrogen  was  bitbbl 
rate  of  about  20  litres  per  hour.     The  gaseous  product 
reaction  isr.uing  from   the  tube  tte:e  passed  through 
wash  bottles,  the  first  containing   sulphuric  acid  and 
second  caustic   soda  solution.     These   were  exami 
ammonia,  sulphuretted  hydrogen,  and  hydrocyanic 
having  been  found  in  the  preliminary  experiments 
three  gases  were   evolved.     The  contents  of  the  to 
analysed   for   undecomposed   sulphocyauide,    cyan 
sulphide.     The  results  obtained  are  shown  in  the  folio*  : 
table  (Table  I.). 


Table  I. 

Reduction  of  Potassium  Sulphocyanide  liy  Hydrogen. 


Etpcn- 

Duration. 

Percentage 

of 

KINS 

Decomposed. 

Products  of  Reaction  calculated  into  terms  of  Percentage  of 
Sulphocyanide  Decomposed. 

Nitrogen 

accounted 

or. 

for. 

KX'N.                H2S. 

HON. 

KA 

XH,. 

1 
2 
3 
4 
5 
G 

h.  in. 
0  10 

0  30 

1  :ut 

1  0 

2  30 

16 

32-5 
89-5 
94 

•■•4 
97 

69  67 

r.'.i                      74 
71                       75 
73            '            69 

70  |             73 
73 

19 
21 
20 
18 
17 
17 

21 
23 
28 
28 

24 

■_>t 

10 
9 
6 
5 
4 
6 

97 
99 
99 
98 
91 
96 

88 

71                     71 

18 

a 

IV  :, 

96 

From  these  experiments  we  may  conclude  that  sulpho- 
cvanide  of  potassium  can  be  practically  completely  decom- 
posed  by  hydrogen  at  a  suitable  temperature  to  yield  about 
70  per  cent,  of  its  cyanogen  as  potassium  cyanide  in  the 
fixed  residue  and  some  20  per  cent,  as  hydrocyanic  acid  ; 
the  remaining  10  per  cent,  is  partly  evolved  as  ammonia  and 
also  partly  unaccounted  for.  There  is  evidently  no  great 
destruction  of  cyanogen  involved  in  this  reaction  as  is 
suggested  in  Playfair's  equation. 

Inspection  of  the  table  further  reveals  the  fact  that  the 
quantity  of  sulphuretted  hydrogen  evolved  corresponds  very 
with  the  potassium  cyanide  remaining  in  the  melt, 
whilst  for  the  potassium  sulphide  present  in  this  latter,  an 
approximately  equivalent  quantity  of  hydrocyanic  acid  has 
been  evolved  as  gas. 

These  considerations  would  suggest  that  the  chief  reaction 
taking  place  therefore  is — 

KCNS  +  H.  =  KCN  +  H..S ; 


that  is,  the  primary  reaction  here  is  the  same  ■<■  tii  ll 
place  between  hydrogen  and  thiocyanic  acid.     The  h 
tion  of  hydrocyanic  acid  might  then  be  due  to  ■  - 
I   reaction  between  the  sulphuretted  hydrogen  and  ti 
first  for oicd  taking  place  as  follows  :  — 

2KCN  4-  H2S  =KSS  +  2HCN, 

an  i  the  correspondence  between   the  figures   sh 
quantity  of  sulphide  formed  and  hydrocyanic  acid  bbe 
strengthens    this   view,    and   it    would    appear  as  if 
20—25  per  cent,  of  the  cyanide  formed  were  acted  up  » 
this  manner. 

In  order  to  find  out  whether  this  last  reaction  ml  U 
occurs,  sulphuretted  hydrogen,  dried  by  passing  over  ca  '« 
chloride,  was   passed  for  one  hour  into  potassium  cti  « 
kept  fused  at  a  dull  red  heat,  the  issuing  gases  being  I 
into  caustic   soda   solution.     As  a  result  we  found  u 
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rdrooyanie  aoid  was  evolved,  but  that  the  main  reaction 
hioh  occurred  was  practically  a  reversal  of  the  equation— 

KCNS  +  Il2  =.  KCN  +  ll,.s. 

Some  two-thirds  of  the  oyanide  was  converted  to  sulpho 
anide,  and  corresponding  with  this  change  we  Found  thai 
the  issuing  gas  escaped  absorption.  This  gas 
oved  "ii  examination  to  be  hydrogen  containing  some 
rbonic  oxi  le. 

\  similar  result  was  obtJiiued  in  a  second  experiment  in 
lie    temperature   was  maintained    at   500"  C,   the 
■■■  of  flow  of  the  sulphuretted  hydrogen  being  ">  litre-  per 
u  r. 

ormation  of  sulpbocyanide  is  in  all  probability  due 
dissociation  of  the  hydrogen  sulphide  at  the  temperature 
the  experiment,  hydrogen  sulphide  dissociating  rapidly 
temperatares  above  the  boiling  point  of  sulphur.  Any 
phur  liherated  in  this  fashion  would  be  tnken  up  by  the 
uiide  to  form  thioeyauate. 

1'he  origin  of  the  ammonia  produced  during  the  reduction 

sulphocyanide  by  hydrogen  is  still  somewhat  uncertain. 

•  at   lirst  put   it  down  to  the  presence  of  moisture  acting 

i  high  temperature  upou  the  cyanide  and  sulphocyanide 

aVgainst  this  view  we  have  to  state  that  ammonia 

Ived  in  experiments  in  which  both  the  hydrogen  gas 

ii  .  the   Sulphocyanide  were  very  carefully  dried,  the   latter 

ised  in  the  reaction  tube  in   vacuo  for  some  time 

prior  to  bubbling  the  hydrogen  through.     To  com- 

f  ely  dehydrate  the  sulphocyauide  appears,  however,  to  be 

i  alter  of  some  difficulty,  aud   it  is    possible  that  in   spite 

My  drying   some  moisture    was  still   retained  by  the 

s  ihocyanide.     When  potassium   sulphocyanide  is  heated 

igses,  attc-r  becoming  molten,  through  various  shades  of 

c  ur,  at  first  pink  to  red,  finally  becoming  blue.     During 

tl   healing,  iu   our  experiments  performed   in    vacuo,  the 


hygroscopic  water  is  given  off  and  gas  is  evolved  with 
decomposition  of  the  sulphocyanide,  amounting  to  some 
lj  to  2  per  cent.  In  several  experiments  we  found  that 
after  this  evolution  of  gas  had  ceased  tin-  molten  product 
contained  potassium  sulphide,  equivalent  to  a  decomposition 
of  about  1  per  cent,  of  the  sulphocyanide  taken  aud  cyanide 
to  a  somewhat  less  extent,  the  gases  evolved  durius;  the 
drying  consisted  of  ammonia  and  sulphuretted  hydrogen; 
this  decomposition  may  he  due  to  a  splitting  up  of  the 
sulphocyanide  by  the  water  present.  This  point  is  of 
interest  in  connection  with  a  paper  recently  written  hy 
\V.  B.  Giles,  and  published  iu  the  Chemical  News  (Ftb.  Hth, 
1901,  p.  CI),  in  which  the  author  ascribed  the  blue  coloura- 
tion produced  on  heating  potassium  sulphocyanide  to  redness 
to  i  partial  decomposition,  resulting  iu  liberation  of  sulphur. 
He  found  that  this  blue  colour  could  be  destroyed  by  passing 
hydrogen  through  the  fused  salt,  and  in  this  connection  be 
noticed  the  evolution  of  sulphuretted  hydrogen,  and  stated 
that  "  the  residue  in  the  tube  consists  principally,  if  not 
wholly,  of  potassium  cyanide."  That  the  residue  :s  not 
wholly  potassium  cyanide,  the  figures  we  have  quottd  above 
are  sufficient  to  prove,  our  average  product  being  about 
two-thirds  cyanide  and  one  third  sulphide. 

Action  of  Hydroyen  on  other  Sulphocyanides.  —  The 
reduction  of  other  sulphocyanides  by  hydrogen  has  not 
been  so  fully  investigated  as  the  reduction  of  the  potassium 
salt,  and  these  eases  may  therefore  be  considered  more 
briefly. 

Sodium  Sulphocyanide. — The  experiments  were  carried 
out  iu  the  same  fashion  as  those  on  the  potassium  salt,  l.ut 
we  found  the  sodium  salt  much  more  difficult  to  dehydrate, 
than  the  corresponding  potassium  compound.  It  is  pro- 
bably on  this  account  that  a  poorer  yield  was  obtained  and 
that  much  more  ammonia  was  found  in  the  reaction  pro- 
ducts.    The  figures  obtained  are  shown  in  Table  II. 
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Duration. 


Per  Cent. 
j  Decomposed.  , 


Products  of  Reaction  calculated  into  terms  of  Percentage  of 
Sulphocyanide  Decomposed. 


KONS 

\arxs 


Coal  gas 

Hydrogen 

Coal  gas 

Hydrogen  (slow) 
(quick) 


2\  hours 
8 
Mean 

H  hours 


S3-S 
950 


91) 
ill) 
36 
95 

'.il 


X. 

H2S. 

HCX. 

ItjS. 

NH3. 

■5 

08 

15 

9-5 

16-5 

G9-5 

]i;t> 

10 

19 

69 

16 

10 

17-5 

71 

IS 

24 

6-5 

60 

14 

23 

35 

59 

17 

24 

30 

59 

13 

21 

21 

GV, 

65 

. 

7-4 

71 

" 

1 2  ■  ."> 

ifctiin  Sulphocyanide. — On  passing  hydrogen  through 
lompound  the  mass  swelled  strongly  without  fusing, 
ugh  the  heat  applied  was  stronger  than  that  employed 
the  potassium  salt.  The  salt  was  never  more  than 
fluid.  During  the  reaction  dense  white  fumes  of 
isatit  odour  were  evolved,  which  were  not  absorbed 
r  by  the  acid  or  the  alkali,  but  were  partially  soluble 
>:ohol.  At  the  end  of  two  hours  it  was  found  that  only 
-  of  hydrocyanic  acid  and  sulphuretted  hydrogen  had 
over,  although  the  residue  in  the  tube  consisted  almost 
elj  of  calcium  sulphide.  The  alcoholic  solution 
Bed  by  absorption  of  the  white  fume  gave  no  hydro- 
ic  acid  whoa  tested  immediately  after  the  experiment, 
■ii  standing  over  night  it  was  found  that  both  hydro- 
ic  aeid  and  sulphuretted  hydrogen  were  present. 
iruim  Sulphocyanide. — This  compound,  unlike  the 
salt,  fused  readily,  but  it  was  found  difficult  to 
drate  it  completely.  On  the  passage  of  the  hydrogen 
nposition  took  place  with  formation  of  barium  sulphide 
liberation  of  hydrocyanic  acid  admixed  with  some 
uretted  hydrogen.  No  cyanide  was  left  in  the  tube, 
g  with  the  hydrocyanic  aeid  other  volatile  products 
rolved,  the  nature  of  which  depended  on  the  rate  at 
i  the  hydrogen  was  bubbled.  If  this  gas  was  passed 
f  carbon  bisulphide   aud  ammonia  were   formed,  if 


58V 

51 

55 

71 

40 

46 

42 


quickly,  more  especially  at  higher  temperatures,  these 
compounds  could  not  be  detected,  their  place  being  taken 
bj  white  fumes. 

As  a  method  of  producing  cyanide,  the  efficiency  \\a> 
nearly  equal  at  both  rates  of  working,  being  65  percent,  of  the 
theoretical  with  the  slow  current  of  gas,  and  71  per  cent, 
with  the  more  rapid  flow. 

Copper  Sulphocyanide. — Here  again  the  reaction  was 
found  to  be  complex  and  the  yield  poor,  only  some  50  per  cent, 
of  the  cyanogen  present  in  the  sulphocyanide  being  evolved  as 
hydro-cyanic  acid  in  the  several  experiments  tried.  The 
cuprous  sulphocyanide  used  was  first  dried  in  the  air  bath, 
and  then  heated  for  some  time  in  vacuo  at  100°  C.,  after 
which  it  was  submitted  to  the  action  of  hydrogen.  I  In 
gentle  beatiug  the  salt  turned  black,  and  at  about  200°  C. 
sulphuretted  hydrogen  began  to  come  over.  At  250° 
hydrocyanic  acid  was  found  accompanying  the  sulphuretted 
hydrogen,  but  up  to  300°  C.  reaction  only  took  place 
slowly.  From  this  point  to  600°  the  reaction  appeared  to 
be  uniform  in  character,  both  these  gases  being  liberated, 
together  with  carbon  bisulphide  and  some  substance  which 
condensed  as  a  red  sublimate  in  the  cooler  parts  of  the 
apparatus,  which  sublimate  yielded  on  heating  ammonia 
aud  hydrocyanic  acid.  The  residue  left  iu  the  tube  con- 
sisted of  copper  sulphide  aud  some  metallic  copper ;  no 
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nndecomposed  sulphoej  aside  remained  in  any  of  the  several   1 
experiments  made  nor  was  hydrocyanic   acid  evolved  on 
treatment  witli  acid. 

Seducing  action  ->/'  Coal  Go*.— In  addition  to  the  aetion 
of  hydrogen  we  also  tried  the  effect  of  suhstituting  coal  - 
otherwise  working  as  regards  temperature  and  speed  of  gas 
under  the  same  conditions  as  have  already  been  described, 
rbis  substitution  was  accompanied  in  the  ease  of  the 
potassium  -alt  by  a  m  rious  diminution  in  the  yieUi  of 
de,  both  as  regards  the  potassium  cyanide_  remaining 
in  the  residue  and  the  hydrocyanic  acid  evolved  in  the  ^ as. 
l'he  ratio,  however,  between  the  cyanogen  remaining  fixed 
in  the  residue  and  that  evolved  as  hydrocyanic  aeid 
remained  the  same  as  in  the  hydrogen  experiments. 
1  orresponding  with  this  decreased  yield  of  cyanide  much 
more  ammonia  was  evolved,  also  more  sulphide  remained 
in  the  residue. 

The  comparison  of  the  results  obtained  after  2\  to  3  hours 
treatment  with  hvdrogen  and  coal-gas  respectively  is  shown 
in  Table  II. 

With  sodium  sulphoeyauide,  on  the  other  hand,  the 
reaction  appeared  to  proceed  the  same  with  coal-gas  as 
with  hvdrogen.  The  yield  was  bad  in  both  cases  and  fell 
mueh  below  that  of  the  potassium  salt  with  eoal-gas.  As 
before  indicated  the  poor  yield  may  have  been  due  to 
moisture  in  the  sodium  sulphoeyanide.  With  calcium 
sulphoeyanide  we  obtained,  with  the  exception  of  a  slight 
sublimation  of  sulphur,  the  same  result  with  coal-gas  as 
with  hvdrogen. 

Action  of  other  Reducing  Gases.— With  acetylene  we  also 
found  it  was  possible  to  reduce  potassium  sulphoeyanide  at 
a  temperature  of  from  500D  to  600J  C,  that  is  the  same  as 
that  employed  in  the  hydrogen  and  eoal-gas  experiments. 
( )f  the  cyanide  formed  in  our  experiments  about  half 
remained  as  potassium  cyanide  in  the  residue  and  half  was 
liberated  as  hydrocyanic  acid.  Ammonia  was  also  produced 
and  in  the  same  ratio  as  in  the  hydrogen  experiments.  As 
in  tbe-e  experiments,  the  sulphide  formed  in  the  tube  corre- 
sponded with  the  hydrocyanic  acid  liberated.  Carbon  was 
also  deposited  in  the  melt. 

The  foregoing  experiments  were  mainly  undertaken  with 
the  view  of  obtaining  cyanides  from  sulphocyanides,  and  we 
mav  state  in  excuse  for  the  many  points  in  which  this  paper 
is  incomplete,  that  when  the  reaction  did  not  proceed  in 
the  desired  direction  problems,  which  might  otherwise  have, 
called  for  special  consideration,  were  left  unsolved. 

Asa  method  of  converting  sulphocyanides  to  cyanides  in 
an  economical  fashion  the  reduction  with  hydrogen  does 
not  offer  great  prospects.  Though,  as  we  have  shown,  no 
great  decomposition  of  the  cyanogen  group  occurs,  great 
difficulty  would  be  experienced  in  obtaining  a  pure  product. 
In  the  case  of  the  potassium  salt  the  greater  portion  of  the 
cyanogen  remains  in  the  melt,  whilst  in  the  other  eases  less 
and  less  remains  here  until  with  the  baiium  salt  all  is 
evolved  as  hydrocyanic  acid  and  none  is  retained.  In  either 
case  the  cyanide  obtained  is  largely  contaminated  with 
sulphide,  a  very  undesirable  impurity. 

lontion  £>ectton. 


Meeting  held  at  Burlington  House,  on  Monday, 
April  1st,  1901. 


MB.    OTTO   nUHNKK    IN    THE    CHAIR. 


The  Chairman  having  asked  the  meeting  to  sanction  an 
addition  to  the  bye-law-,  as  follows  :— "  That  in  the  event 
of  any  member  of  the  Committee  being  elected  Vice- 
Chairman,  he  shall  not  be  subject  to  any  of  the  bye-laws 
as  to  retirement  during  his  term  of  office,  but  that  he  shall 
not  retain  that  office  for  a  period  exceeding  two  years,"  it 
was  resolved  : — '•  That  this  Section  approves  the  alteration 
submitted  to  it." 

The  Chairman  then  announced  the  election  of  the 
following  gentlemen  to  fill  five  vacancies  in  the  Committee 
occjrring  under  Bye-law  II.,  Section  II.:  —  E.  Divers; 
W.  Kelluer;  J.  Lewkowitseli ;  L.  T.  Thome;  F.  Wilson. 


THE  EFFECT  OX  THE  MAI1SH  TEST  OF  SOMK 

COMMERCIAL  PRODUCTS  CONTAINING 

SELENIUM  AND  TELLURIUM. 

11V    A.    K.    BKI1KV. 

(This  Paper  was  handed  in  to  the  Section 
early  in  February  1901.) 

I  vest!  re  to  think  analysts  are  now  aware  of  the  format':, ,1 
of   sulphuretted  hydrogen   when  any  substance  com 
sulphites,  sulphides,  or  any   sulphur  compound  is  treatn! 
with  zinc  and  an  aeid,  but  I  believe  the  lack  of  this  know 
ledge  in  conjunction  with  the  actiou  of  selenium,  of  which 
I  shall  speak   later,  is  indirectly  one   of    the  causes  of  tii, 
very    contradictory  reports  that   were   to  be  found  at  tli. 
commencement    of    the    arsenic    scare,    and    win 
unhappily   finds    even    at    the    present   time.      Althougl 
oxidising  agents  and  boiling  with  acid  may  be  resorted  b 
in  the  case  of  sulphites,    traces  of  sulphuretted  hydrogei 
are    always   evolved   sooner   or   later,  and  these  must  Ik 
absorbed;  or  otherwise,  if  arsenic  were   01  iginally  present 
the   deposit    in  the   tube  would  be  liable  to  become  cod 
taminated   with   sulphur.      In    the    case   of   selenium  ar.c 
tellurium,  however,  the   oxidation  of  the  acids  or 
these  elements   in  no   way  retards  the  evolution  of  the! 
hydrides,  as  these  gases  are  just   as  readily  liberated  fron 
such    compounds    (by   the   action   of   zinc   and    an  acid 
as  when  they  arc   present  in  a  reduced  condition.     If  the 
exist  as  in  the  latter  case  there  is  greater  probability  of  th 
elements  being  completely  reduced,  in  which  case  they  an 
unacted  upon  by  the  Marsh  test. 

It  has  been  stated  that  the  production  of  sulpli 
hydrogen   in   the  evolution  flask  would   be  likely  to  throi 
down  any  arsenic  present  in  the  form  of  insoluble  sulphid< 
and  in  this  way  the  arsenic  would  be  lost.     By  introduciu 
minute  quantities   of  sulphide  of  arsenic   into  the  Han 
flask  1  have  been   able  to   obtain  the  mirror  from  same  i 
the  usual   way  ;    if  the   material   under  investigation  lit 
been    treated   in   a    proper    manner    before   entering  tli 
evolution  flask  (that  is  to  say,  the  arsenic  all  reduced  to  > 
arsenious  condition)  then  it  is  very  unlikely  that  sulpbii) 
of  arsenic   will  be  formed.     Arsenic  in  the  arsenic 
dition  is  all  evolved  from  the  flask   within    a  few  minute 
and  if  the  sulphites  and  sulphides  are  completely  desl 
in  the  first  place,  then  the  troublesome  sulphuretted  bydrogt 
will  only  be  generated  after  the  arsenic  has  all  been  - 
and  therefore  escape  the  precipitation  as  referred  to  in  tl 
Marsh  flask. 

I  have  tried  a  large  number  of  methods  for  absorbii 
the  hydrides  of  sulphur,  selenium,  &c,  but  time  will  n 
allow  a  description  of  all  of  these.  I  will,  therefore,  on 
mention  that  I  found  ordinary  cotton  wool,  moistened  »i 
a  solution  of  acetate  of  lead,  to  answer  very  well. 

On  closely  examining  some  of  the  deposits  obtained  fn 
commercial  articles,  I  was  surprised  to  find  that  in 
absorption   medium   such   as  the  one  just  mentioned  w 
employed,  that  in  some  instances  very  large  depoM: 
obtained,  and  these  deposits  exhibited  various  colours. 

A  very  heavy  deposit  on  one  of  the  tubes  was  examin 
and  found   to   be  free  from   arsenic,  and  to  consil 
elements  above  named.     Sample  tubes  obtained  from  1 
same  acid  were  broken  up,  and  the  contents  dissolved 
cyanide  of  potassium  and  tested  for  selenium  in  the 
way,  and  this  element  was  found  to  be  present  in  < 
able   quantity.      A    search   was    made   for  tellurium   I 
other  metals,  but  they  were  found  to  be  absent,  and  « 
this  information  I  commenced  a  series  of   experiment- 
order  to  ascertain  the  effect  of  selenium   and  tellurium 
the  methods  of  testing  for  arsenic. 

The  quantity  of  selenium   in  some  acids  is  as  high 
one-fifth  of  a  per  cent.,  and   it  is  6aid  to   be   poll 
although   no  actual  case  of  poisoning  has  been  n 
in  the  case  of  man,  and  until   more   reliable  infol 
is    obtained,   I    think    judgment   on    this   score    must 
suspended. 

In  examining  a  number  of  materials  in  the  manufact 
of  which  certain  sulphuric  acids  had  been  employed 
noticed  occasionally  that  a  brownish  red  deposit  or  t 
formed  in  the  Marsh  tube  and  always  nearer  to  the  na 
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an  the  mirror  of  arsenic.    The  formation  of  this  deposit 

il)  occurreil  when  the  absorption  medium  had  been  in  use 

0  long  and  required  renewing1,  aud  after  the  operation 
d  been  going  [or  some  considerable  time.  At  tir^t  I  was 
lined   to  attribute   Us    pressure   to    the  formation  of  the 

[ride  of  arsenic  (As9H<),  whiob  exists  us  a  brown 

u,.l   is   decomposed  by  heat.      On   applying   the 

■ii.'  to   the  deposit    it   immediately  darkened  (a  property 

licit   1  now  know  is  very  common  to  selenium),  and  on 

ling  again  regained   its   original  brown-red   appearance. 

also  soluble  in  a  solution  of  bleaching  powder 

formation  of  a   solid  hydride  of  arsenic   appeared  to 

the  most    probable    solution    of   the   difficulty.      About 

*  time  I  had  occasion  to  consult  with  an  analyst  as  to 

DCC  of   arsenic  in  a  sulphur  compound,  and    as  we 

■•■  unable  to  arrive  at  an  agreement  in  our  results,  1  was 

wn   Marsh    tubes    containing    a     small    brown    deposit 

oh  at   that   lime  was   attributed    to   arsenic.     This   fact 

iced  me  to  investigate  the  matter  further,  and  on  finding 

.tine  brown-red  deposit  was  obtained  in  much  larger 

ntities  from  some  brands  of   sulphuric  acid,  I  was  led  to 

discovery  that  these  deposits  were  due  to  seleuium. 

now  find  that  Prof.  Tunniclifte  and  Dr.  Rosenheim,  in 

Lancet  of  the  9th  of  February,  state  that  they  have  been 

to  prove  the  presence  of  selenium  in  brewing  sugar 

beer,  the  only  source  of  which  is  the  impure  sulphuric 

in   the  manufacture  of  the  sugar ;  and   that  the 

i  \amined  was   one  which  had  been  concerned  in  the 

ot  poison  iug  epidemic. 

fter  noticiug  the  presence  of  seleuium  in  various  acids 

other   materials,  which  were  obtained  from  different 

'lie  country,  I  commenced  a  scries  of  experiments, 

Bitind  that  like  arsenic,  it   has   the   curious  property  of 

fejibuting  itself  over  any  manufactures  into  which  it  may 

ought  in  contact. 

1  le  to  find  a  trace  of  tellurium  in  any  of 

ials  examined,   and    1    would   here  mention   that 

difficulty   in   obtaining  a  deposit  in  the  Marsh 

jl  fiom  this  element,  even  when  a  solution  of  the  metal 

call  is  introduced  into  the  evolution  Mask,  there  being 

1  iter  tendency  to  complete   reduction  and  precipitation 
f  |e  metal  iu  this  case  than  in  that  of  selenium. 

obtained    purified     samples    of    these    elements,   and 

1  their   effect  upon  the  Marsh  and  Reinsch  tests 

,  aud  will  briefly  describe  the  results  obtained. 

the  elements  are  present  in  their  metallic  condition, 

arc  unacted   upon  by  either  of  the   tests  ;  but  as  they 

in   various    manufactured   articles    they  are  slowly 

ed  as  a  gas  from  the  Marsh  flask  iu  a  manner  similar 

re  samples  of   the  elements   were   dissolved   in  pure 

acid,   and  on  introducing   the   treated   acid   into 

volution   flask    the    hydrides   of    the   elements    were 

I,   and  as  no  absorption   medium   was  employed, 

assed   along  until   reaching  the  heated  part  of  the 

a  they  were  decomposed  and  deposited.     If  alkali 

*  i  d  for  dissolving  the  elemenis,  the  results  are  exactly 

In    all   of   these   experiments   a   part   of   the 

"i  :iud  tellurium  is  thrown  out  of  solution,  and  then 

1  upon  by  the  zinc  and  acid.     I  have  a  number  of 

"f  selenium  and  tellurium  which  have  been  obtained 

i  described,  from  which   you  will   see  that  while 

-  t  of  tellurium    is    dark    iu    colour,  very  closely 

senic,  that  of  selenium  varies  from  black  to 

lue  to  the   different   modifications  the  latter 

at   exists  in,  and  which  are  formed  by   the  varying 

it  employed,  and  also  the  action  of  hydrogen 

-clcmuretted  hydrogen  in  the  presence  of  heat. 

d  that  Prof.  Tunnicliffe  and  Dr.  Rosenheim  state  that 

is  not  acted  upon  by  the  Marsh  test,  and  without 

nention   of   an   absorption    medium,   I    presume 

been  working  with  the  element  iu  its   metallic 

This  is  a  serious  error,  as  it  is  important  to 

selenium,  when  existing  as   an  acid  or  in  com- 

vith  bases,  is  evolved  from  the  Marsh  flask,  aud 

•  obtained  as  a  red  deposit   by  holding  a  piece  of 

ain  in  the  flame  at  the  end  of  the  tube.     If  the 

e  heated  it  is  deposited  as  a  red  powder,  sometimes 

shining  mirror,  and  the  deposits  iu  the  tube  and 
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on  the  porcelain  arc  soluble  in  hypochlorite;  a  property 
which  may  very  readily  lead  to  the  black  modification 
being  mistaken  for  arsenic.  These  gentlemen  further  state 
that   in  the  Reinsch  test  selenium  is  deposited  upon  the 

copper,  and  before  sublimation  maybe  mistaken  for  arsenic. 
I  have  uiade  a  number  of  experiments  in  this  direction,  but 
find  in,  resemblance  whatever  between  the  deposit  obtained 
from  selenium  and  that  from  arsenic,  aud  I  fail  to  see  how 
a  mistake  could  be  made  in  this  respect.  Iu  fact,  owing  to 
the  insolubility  of  selenium  iu  hydrochloric  acid,  it  is  thrown 
out  of  solution  by  long  boiling,  such  as  is  generally  used 
for  this  test.  I  have  also  found  that  in  some  cases  the 
whole  of  the  copper  completely  dissolves,  a  feature  which 
I  attribute  to  the  presence  of  selenious  acid. 

When  I  found  selenium  to  be  present  in  various  materials, 
I  was  at  the  time  unaware  of  any  mention  whatever  with 
regard  to  its  presence  in  such  quantities,  or  its  action  upon 
tho  methods  of  testing  for  arsenic.  It  is  very  important  to 
note,  however,  that  Mr.  (1.  K.  Davis  read  a  paper  on  the 
29th  April  188:5,  before  a  meeting  of  this  Society  in 
Manchester,  iu  which  he  stated  that  it  is  more  than 
probable  that  the  complaints  at  that  time  of  the  presence 
of  arsenic  in  some  sulphuric  acid,  were  often  due  to  the 
presence  of  selenium. 

It  may  be  asked  if  seleuium  and  tellurium  are  absorbed 
by  aceia'e  of  lead,  why  is  it  deemed  desirable  to  go  further 
into  their  effect  upon  the  Marsh  test.  I  would  only  state 
in  reply  that  at  the  commencement  of  the  "arsenic  scare  " 
there  were  many  who  did  not  employ  acetate  of  lead  or 
any  such  medium,  and  I  have  good  reason  to  believe  that 
samples  were  erroneously  judged  as  containing  arsenic,  am! 
that  the  same  discrei  aucy  might  occur  again,  unless  the 
action  of  selenium  and  tellurium  are  well  known. 

As  it  may  be  important  to  ascertain  if  a  material,  say 
such  as  sulphuric  acid,  contains  selenium,  I  would  suggest 
a  method  which  I  have  been  employing  as  follows  : — The 
absorption  medium  for  the  retention  of  IDS,  &c,  is  not 
used,  and  the  gases  issuing  from  the  generating  flask,  after 
passing  through  chloride  of  calcium,  enter  the  heated  tube 
where  the  hydrides  of  selenium,  tellurium,  aud  sulphur  are 
dissociated,  and  the  elements  deposited  along  with  any 
arsenic.  The  contents  of  this  tube  are  first  treated  with  a 
hot  solution  of  cyanide  of  potassium,  when  sulphur  aud 
seleuium  dissolve  as  sulpho-cyanide  and  seleno-cyanide  of 
potassium.  Ou  treating  this  solution,  first  with  a  little 
sulphurous  acid,  and  then  strong  hydrochloric  acid,  the 
selenium  is  deposited,  while  sulphur  remains  in  solution. 
Arsenic  is  unaffected  by  this  treatment,  and  any  tellurium, 
although  it  is  very  unlikely  that  this  element  will  be  present 
(as  I  have  not  yet  been  able  to  find  it  in  any  commercial 
product)  is  very  slightly  affected.  Ou  treating  the  residue 
which  is  insoluble  in  cyanide,  with  a  solution  of  hypo- 
chlorite of  lime,  any  arsenic  that  is  present  dissolves 
instantly,  leaving  insoluble  tellurium  behind,  which  can 
then  be  fused  and  examined  in  the  usual  way. 

I  had  expected  to  be  able  to  give  you  a  detailed  account 
of  some  experiments  which  I  have  been  making,  with  a 
view  to  testing  the  method  in  all  directions,  but  the  time 
at  my  disposal  has  been  so  limited  that  I  have  been  unable 
to  complete  the  work,  and  there  are  one  or  two  points 
which  require  further  elucidating.  I  trust,  however,  that 
the  suggestion  may  prove  of  interest  to  those  engaged  in 
this  class  of  work. 

In  conclusion,  I  would  like  to  express  the  opinion  when 
reporting  as  to  the  presence  of  arsenic,  that  a  very  much 
greater  distinction  ought  to  he  made  between  quantities 
that  are  of  pharmacological  importance,  and  the  absurd 
minute  traces  that  are  found  in  almost  everything  we  eat, 
snch  as  bread,  &c.  I  mention  this  fact  in  consequence  of 
some  of  the  statements  which  one  finds  made,  especiallv  in 
Lancashire  (such  as  the  presence  of  1,  50,000th  part  of  a 
grain  of  arsenic  in  a  gallon  of  beer). 

Discission. 
Mr.  David  Howard  thought  the  subject  one  of  high 
importance.  The  paper  was  valuable  as  it  pointed  out  the 
importance  of  perfectly  clear  methods  of  applying  well- 
known  tests.  The  curious  contradictions  that  had  been 
shown  to  exist  on  the  question  of  whether  or  no  the  Marsh 
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soovered  the  presence  of  selenium  were  clearly 
proved  to  bo  due  to  minute  modifications  iu  applying  the 
test,  which  modifications  hardly  so  mho. 1  in  them- 

selves, and  yet   were  shown  to  have  a  highly;   important 
bearing  on  the  question.     Whether  seleninm  was  or  was  not 
■as  .1  more  obscure  question  of  toxicology,  but 
it  was  very  important  to  avoid   its   presence   and   to   know 
what   one  «as    dealing   with   and   what   charges  could  be 
brought  against  anyone  who  allowed  nuch  a  product  to  be 
in  articles  of  food  or  medicine.     After  hearing  the  paper, 
he   could    not    help    thinking    that    some   obscure    results 
obtained   in   his  own   laboratory  wore   probably:  duo   10  the 
more  or  less  perfect  washing  of  the  gas  ;  and  he  therefore 
felt  personally  grateful  to  Mr.  Horry  tor  his  interesting  paper. 
Mr.  Taos.  Truss  agreed  to   a  large  extent   with  what 
Mr.   Howard  had  said,  but    thought   that   the  author  had 
rather  somewhat   exaggerated   his    case.     He    recollected 
clearlv   that  iu  a  recent   discussion  on  arsenic   Dr.  Messel 
had  said  that  selenium  was  removed  at    the  same   time  and 
by  the  same  means  as   the  arsenic  iu    trie  process  of  sul- 
phuric acid   manufacture.     It   that  wore  so.  it  was  strange 
that  a  tube  should    he   handed  round  that  night  having  all 
the  evidences   of  the  presence  of  arsenic  and  selenium  in 
equal  degree  as  the  result  of  heating  the  tube  iu  the  usual 
way  for  the  production  of  arsenic  mirrars  from  commercial 
oil  "of  vitriol.     That  was  a  very  serious  matter,  and  he  could 
not   conceive  that  a  man   of  the  experience  of  Dr.  Messel, 
and  to  whom  the  matter  was  of  vital  importance,  should 
make  a  statement  which  was   apparently  in   direct  contra- 
diction to  that  made  by  the  author  of  the  paper  before  them. 
The   question   of   selenium   had   been  raised  early   in  the 
discussion  on  the  arsenic  in  beer  controversy,  and   it   had 
become  the  duty  of  all  who  were  interested  in  manufacturing 
products  of  various    kinds  as   nearly  as  possible  pure,  to 
investigate  it.     In  his  own  laboratory  they  had  not  found  the 
presence  of  selenium  a  common  impurity,  as  implied  by  the 
author  of  the  paper.    But  they  had  fourd  some  things  which 
indicated  that  the  facts  relating  to_the  obtaining  of  mirrors 
from  arseniuretted  hydrogen  were  not  quite  to  be  taken  as 
represented,  and  therefore  it  behoved  them  to  be  careful, 
and  compare  what  really  happened.     The  mirror  of  selenium 
was  red,  and  when  selenium  and  arsenic  were  together  it  was 
possible  by   careful  examination  to  say  whetherit  probably 
contained   selenium  or    not.     Absorption    by  lead   acetate 
solution  of  proper  strength  was  good  for  both  sulphuretted 
and    seleniuretted    hydrogen.      In    the    ordiuary    Marsh- 
Berzelius  apparatus   the  drying  tube  was  as  usual ;  then 
there   were  added   at  the  anterior  position  rolls  of  filter- 
paper  and  cotton  wool  saturated  with  lead  acetate  solution. 
In  his  opinion  those  were  not   sufficient   under  all  circum- 
stances, and  greater  security   was  obtained  by  a  washing 
bulb.     There    was   the   possibility   of   contamination   from 
previously  used  corks,  however  sound,   and  however  pre- 
pared or  coated.   The  ordinary  india-rubber  cork  was  also  a 
probable  source  of  contamination,  and  therefore  Mr.  Charles 
Tyrer   had   adopted  an   imprdved   apparatus  which  would 
eliminate  these  sources  of   error,  viz.,  by  having  the  joints 
of  ground  glass-like  stoppers.     In  putting  the  gases  through 
the  modified  bulb  apparatus  containing  10  per  cent,  of  load 
acetate  solution   some  curious  effects   had  resulted.     These 
were   illustrated   by  some  capillary  tubes,  drawn  out  in  the 
usual  way,  and   which   were   exhibited.     For   comparison, 
known  quantities  of  substances  in  solution  were  placed  in 
both   forms   of   apparatus,  and   the    mirrors    produced   by 
heating  the  tubes  for  IS  minutes. 

Experiment  I. — Potassium  selenide:  — 

In  ordinary  apparatus  the  orauge-red  selenium  mirror 
was  obtained. 

In  the  lead  acetate  bulb  apparatus  no  selenium  mirror  was 
obtained. 

Experiment  2.  —  A  solution  of  arsenions  aci  ,1  was 
employed,  and  iu  both  apparatus  an  equal  characteristic 
arsenic  mirror  was  obtained. 

Experiment  3. — A  solution  of  equivalent  quantities  of 
areenious  acid  and  potassium  selenide  was  employed. 

In  the  ordinary  apparatus  a  mirror  characteristic  of 
arsenic  was  obtained  iu  the  middle  section  of  the  whole 
mirror,  but  the  anterior  portion  of  the  mirror  was  of  a 
distinctly  reddish-brown  colour,  varying  from  red  to  brown 


as    the    pure    arsenic   mirror  was   reached  :  this    \> 
pronounced  by  reflected  light.     A  peculiarity  observed  « 
that    the    arsenical    mirror   was    sensibly    lessoned    »h 
selenium  was  present.     Might  not  this  he  due  to  a 
of  arsenic  being  formed  iu  the  generating  tlask  ? 

Iu    the    bulb  apparatus  the  arsenical  colour  of  the  rairr 
was   unaffected,  although   not  so  intense  as  in  the 
apparatus  with    equal  quantity,  due,  possibly,  to  the  e* 
just    mentioned,     But  the  solution  of  acetate  of  lead  in  i 
bulb  became  dark,  and  a  distinct  precipitate,  ot  what  prov 
to  be  lead  selenide,  was  produced.     So  far,  in  his  cxperien 
of  commercial  sulphuric   acid  over  a  considerabli 
selenium   was   an  exceedingly  rate  impurity.     If,  born 
further  experience  showed  Mr.  lieny 's  suggestions  to  be * 
founded  this  paper  would  have  done  good.     He  ought 
add   that   he   had  observed   that  selenium  when   present 
selenium   or   selenic   acid   gave   a   mirror   only  nfl 
time.    Silicon  hydride  gave  brown  stains  aud  pussed  throu 
a  heated  tube.     Tellurium  gave  no  mirror. 

Dr.    K.    Divers    wished    to    add    his    testimony   to   t 
experimental  evidence  on  this  subject.     His  work  had  1. 
done  some  years  ago  and  was  therefore  quite  impartial,  ■ 
it    had   enabled    him    to    discover    the    presence  of   hi 
tellurium  and  selenium  where  they  had  not   boon   si 
before,  and   it  convinced   him  that  Mr.  Hern's  con 
were  undoubtedly  correct.     Mr.  Tyrer's  work   al- 
to   confirm    that    view,    for  it   showed   that    selenium    ■ 
tellurium  might  be  dissolved  in  the  acid,  and,  if  so,  *oi 
rise    and  give   their  respective   deposits.     As  to  the  otl 
point    referred    to    by   Mr.    Tyrer,    namely,    Dr.    Men 
statement  that  the  ordinary  process   tor  the  puriti 
sulphuric  acid  removed  not  only  the  arsenic  but  with  it  I 
selenium  als<">,  that  he  could  confirm  from  a  large  ei peril : 
quite  independent  of  the  present  question. 

The  Chairman  considered  that  the   remarks  as  to 
merit  of  Mr.  Berry's   paper  were  amply  justified.    At 
same  time  it  must  be   admitted   that   the  absorption  me 
referred  to  had  now  been   in  use  for  some   months,  aud 
was    generally   acknowledged     that    they    did   retain 
tellurium  and  selenium  evolved,  and  it  therefore  should 
be  possible  for  those  bodies   to  obscure  the  arsenic  mirn 
His    experience   showed    that   there    was   no   difficulty 
retaining  the  selenium   or  tellurium  in  an  absorption  ap 
ratus  and  letting  the  arsenic   pass.     But  a  far  mor. 
question  was   raised   by   Mr.   Tyrer,    namely,  that  wh 
selenium  was  present  the   mirror  was  not  so  strong  a 
would  otherwise  be — a  fact  which   he  himself  had  poio 
out  some  time  ago.    Whether  the  arseuic  was  evolved  in  s 
cases,  or   was   retained   in   the   flask   with  the   zinc,  m 
question  for  further  investigation.     At   the  same  lime 
thought  that  a  great  deal  too  much  was  being  made  of 
selenium  question.     He  had  not  yet  seen  any  proof  t 
either  in  beer  or  in  glucose   it  had  in   the  slightest  deg 
interfered  with  the  usual  reaction  for  arsenic. 

Mr.    A.   E.   Bekuv,   in  reply,  said  that   with  n. 
Mr.  Tyrer's  remarks  as  to  the  heavy  deposits  in 
the  tubes  exhibited,  the  selenium  had  been  first  introdi  I 
purposely  into  sulphuric  acid  iu  the  metallic  form, 
it  dissolved,  forming  selenious  acid.     He  did  not 
the  sulphuric  acid  had  been  treated  for  the  remove 
arsenic.     In  some  cases  his  object  was  to  obtain  at 
deposit  as  possible,  and  the  test  was  continued  ov. 
period.     He  had  pointed   out   in  his   paper   that 
absorption  medium,   such  as    lead   acetate,    then 
fear  of  these  deposits  at  all ;  aud  his  results  referred  ■» 
the  action  that  took  place  when  no  absorption  !«• 
employed. 

Mr.  R.  Stewart  observed  that   some  investigations 
shown  that   so-called   pure   tellurium  contained  - 
Perhaps  that  would  account  for  the  red  deposit  obtau le 
Mr.  Tyrer. 

A  NEW  SYSTEM  FOR  THE  MANDFACT1  B 
til'  BORAX  AND  NITRATES. 

HV    WM.    .NEWTON,    I'll. 11.,    F.I.C. 

In  the  manufacture  of  borax   by  boiling  crude  b." 
alkali    and    iu    the    production    of    refined   nitrate    I 
"  caliche  "  we  have  difficult   materials   to  deal  with. 
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iposdble  to  heat  by  fire  directly  under  toe  boiling  tanks 
cause  the  large  amount  of  mud  settles  and  would  cake 
i  cause  the  bottom  plates  of  the  boilers  to  burn  out. 
There  have  been  two  methods  used  for  heating.  The 
.  l>\  blowing  in  open  steam  and  the  second  by  heating 
steam 
The  objection  to  the  first  is  that  toward*  the  end  of  the 

ii    Allien   a    Strong  solution    should    be  formed    the 

indenting  is  really  diluting  the  crystal  Usable  liquor. 

Heating  bv   steam  coils   has   several   objections.     The 

being  large,  in  case  of  nitrate  usually  9  ft. 

r,,  the  heating  is  extremely  slow.     Consequently 

■re  is  practically  do  ebullition,  and   there   is   hardly  any 

in  and  •lining  in  the  mass  of  material.     The  waste 

heat   in   this   indirect    beating  is  enormous,    partly   from 

iling  as  the  steam  travels  to  the  boiling  tauks,  but  chiefly 

of  heat   up   the  chimney  stacks.     The   hot   gases 

nlj    partially  burn,   bring   lost    up   the    Hue    at    a 

ipcr.itur.  of  fin  i    ('. 

!'<>  get  a  thorough  stirring  in  order  to  produce  as  rapidly 
possible  saturated  liquors,  and  to  utilize  all  the  heating 
mt  of  the  fuel,  1  have  tried  the  following  process: — 
fuel  is  burnt  in  a  closed  furnace  under  forced  draught 
about  half  an  atmosphere.  The  furnace,  apart  from 
ig  closed,  is  an  ordinary  one  except  that  it  contains  an 

unter  where  n  further  supply  of  air  is  forced  in 

irodoce  complete  combustion.     The  hot  gases  puss  out 

into  a  pipe  leading  to  the  bottom  of  the  boiling  tauks  ; 

■  they  aie  distributed  by  two  or  more  arms  passing 
g  the  bottom  of  the  boiling  tauk.  These  arms  are 
orated  by  numerous  holes  on  their  under  side.  The 
gases  bubble  up  through  the  mass  of  liquid  and  solid 

be  dissolved,  giving     up    all  their    heat  and  causing  a 

ough  stirring. 

Ithough  the  furnace  gases  go  in  at  a  white  heat,  by  the 

■  they  have  bubbled  through  the  seven  or  eight  feet 
liquid,  they  are  so  cooled  that  there  is  no  incon- 
ence  iu  holding  one's  hand  above  the  surface  of  the 
d.  By  this  means  not  only  the  essential  stirring  is 
luced,  but  almost  the  whole  beat  value  of  the  fuel  is 
tive. 

.  borate  manufacture  the  carbonic  acid  of  the  gases  is 
tionally  useful  in  accelerating  the  complete  decompo- 
u  of  the  borate  of  lime. 

ae  highest  temperature  of  the  saturated  solutions  can 
cry  rapidly  obtained ;  if  I  say  in  a  quarter  the  time 
II  v  needed  I  am  giving  a  very  large  margin, 
efore  the  plant  necessitated  can  do  at  least  four 
s  the  work,  and  the  process  is  easily  applied  to  the 
system,  the  saving  being  not  ouly  in  fuel  and 
,  but  also  in  the  cost  of  the  steam  coils,  which  are 
small  item  when  their  numerous  repairs  with  the 
equcnt  delay  and  decrease  of  capability  of  production 
ic  plant  are  taken  into  account. 

le  only  inconvenience  in  this  system  is  the  stoking, 
lie  pressure  has  to  be  taken  off  for  u  few  moments 
e  the  furnace  doors  are  open.  In  practice,  however, 
ve  not  found  this  a  great  drawback, 
i  the  case  of  liquid  fuel,  water  gas  or  Moud's  gas,  vVc. 
slight  difficulty  could  be  completely  avoided, 
lis  form  of  furnace  can  be  adapted  to,  and  is  also 
illy  effective  for,  rapid  and  cheap  evaporation  of 
•st  any  liquors  not  injured  by  contact  with  carbonic 
gas. 

Discussion. 
r   E.  Divers  asked  whether  the  author  had  not  been 
bled  by  sulphurous  acid  from  the  fuel  getting  into  the 
lions  under  treatment. 

r  ii.  Gittmann  said  he  was  glad  that  Dr.  Newton 
1  particulars  of  an  invention,  for  which  he  applied  for 
tent  only  a  few  days  ago.  The  principle  involved  was 
uu-  to' that  which  characterised  Kessler's  method  for 
entrahng  sulphuric  acid,  and  Guttler's  furnace  for  the 
ring  of  wood,  hot  generator  gases  which  do  not  affect 
uatenal  to  be  treated  being  passed  through  and  the 
miuni  heat  being  thereby  utilised.  The  process  seemed 
w  quite  ratioual   and  feasible,   and   the   only 


back  he  feared  was  that  Dr.  Newton  would  not  always 
au  solutions  quite  as  clear  af  ' :-1— '  — >  — — " 


as  he  wished,  and  would 


have  to  resort  to  a  re-crystallisation.  The  direct  utilisation 
of  fuel  was  one  of  those  things  that  engineers  were  always 
aiming  for,  and  lie  considered  that  the  solution  of  the 
problem  had  in  this  case  advanced  a  great  step. 

Dr.  \\r.  Newton,  in  reply,  said  that  with  regard  to  the 
first  objection  the  sulphurous  acid  had  not  led  to  any 
serious  difficulty  in  actual  practice,  at  any  rate  in  the  case 
of  nitrates;  and  lie  did  not  expect  any  difficulty  in  the 
ca^e  of  borates  either.  In  no  case  could  its  amount  ho 
important.  With  regard  to  Mr.  Guttniann's  fears  that  the 
solutions  would  not  be  sufficiently  clear,  that  was  obviated 
in  the  case  of  nitrates  by  allowing  the  material  to  stand  u 
little  while;  and  in  the  case  of  borates,  they,  by  the 
present  method,  had    to    be  filtered    through  filter-cloths. 

i   The  practical  difficulties  to  be  encountered  were   not  so 

;   great  as  the  speakers  seemed  to  thiok. 

HASH'  SUPERPHOSPHATE:    ITS  PRP.L'AHATION 
AND  USK  AS  A  MANURE. 

nf  JOH.N    HUG  UBS,    1M.C. 

Tiik  manufacture  of  superphosphate  in  this  country  may 
lie  considered  to  have  commenced  in  1842,  when  the  late 
Sir  John  Bennett  Lawcs,  K.li.S.,  obtained  a  patent  for 
treating  ground  mineral  phosphates  with  sulphuric  acid. 

The  chemical  theory  then  enunciated  may  be  briefly 
expressed,  namely,  that  the  agricultural  value  of  phosphatic 
manures  depended  upon  the  extent  to  which  the  phosphoric 
acid  they  contained  was  rendered  soluble  in  water  through 
the  aid  of  sulphuric  acid. 

It  was  contended  that  this  solubility  in  water  insured 
tho  most  complete  diffusion  through  the  soil  that  could 
possibly  be  obtained,  and  this  theory  in  itself  is  still 
regarded  as  correct. 

At  first  the  treatment  of  ground  coprolites  with  com- 
mercial sulphuric  acid  was  carried  on  iu  a  cautious  mauner, 
only  a  portion  of  the  phosphates,  amounting  perhaps  to 
20  per  cent.,  was  converted  into  what  was  known  as  soluble 
phosphates,  and  frequently  as  much  as  8  to  10  per  cent, 
was  still  left  as  undissolved  phosphates. 

The  manure  so  produced  was  in  an  excellent  dry  con- 
dition. Indeed  in  those  days  complaints  respecting  damp 
condition  were  of  rare  oceurreuce. 

When  acid,   however,  became  cheaper,  as   the  result  of 

improved  manufacture,  and  as  competition  increased,  the 

utmost  amount  of  soluble   phosphate  was   got  rut  of  the 

manure,  so  that  only  2  or  3  per  cent,  of  phosphate  was  left 

j    in  a  condition  not  soluble  in  water. 

Superphosphates    then  became  damper  and  more  acid, 

,    so   that    complaints    respecting    the    condition    were    of 

frequent  occurrence,   because  the  farmer  could  not  obtain 

uniform   distribution   from    the    manure   clogging   in   the 

drill. 

Superphosphate  when  first  introduced  was  chiefly  applied 
as  a  manure  for  root  crops,  such  as  turnips  and  swedes, 
which  were  usually  raised  on  good  arable  land  containing 
a  fair  quantity  of  lime. 

Indeed  as  early  as  l!!6:i  the  late  Dr.  Augustus  Voelcker, 
writing  in  the  journal  of  the  Royal  Agricultural  Society 
upon  "  Phosphatic  Manures  for  Root  Crops,"  writes  : — 

"  Superphosphates  of  lime  applied  to  root  crops  has  a 
different  practical  effect  on  different  soils. 

"  The  more  rapidly  and  completely  the  soluble  phosphate 
in  commercial  superphosphate  and  turnip  manures  is 
precipitated  and  rendered  insoluble  in  the  soil,  the  more 
energetic  will  be  its  effect  upon  the  turnip  crop. 

"  Purely  mineral  superphosphates  fail  to  produce  good 
turnip  crops  on  light  sandy  soils. 

"Bone  dust  partially  dissolved  by  acid  is  a  better 
manure  on  light  soils  than  a  purely  mineral  super- 
phosphate. 

"  It  has  indeed  been  observed  that  the  exclusive  use  of 
superphosphate,  however  beneficial  it  may  be  in  the 
majority  of  instances,  has  iu  some  soils  led  to  the  complete 
or  partial  failure  or  the  presence  of  disease  in  the  turnip 
crop. 

"  The  reconversion  of  soluble  into  insoluble  phosphate 
:  perhaps  may  appear  undesirable,  but  in  reality  it  is  not  only 
j   beneficial,  but  absolutely   necessary   to    the  healthy    and 
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luxuriant  development  both  of  turnips  and  of  all   other 
crops  to  which  superphosphate  i>  applied. 

••  No  acid  combination  as  such  can  enter  into  plants 
without  doing  them  serious  damage  ;  even  free  vegetable 
acids,  snob,  as  humic  and  olmic  acids,  are  injurious  to  all 
crops  cultivated  for  food  for  the  use  of  man  01  beast  :  and 
unhss  these  acids,  which  are  always  present  in  what 
practical  men  call  sour  humus,  are  neutralised  by  lime,  or 
marl,  or  earth,  none  but  the  roughest  and  most  innutrious 
herbage  can  be  grown. 

••  Free  mineral  acids  are,  I  believe,  still  more  injurious 
to  all  farm  crops,  and  perhaps  to  nil  plant-,  than  the  free 
organic  acids  that  are  found  in  humus. 

"  A  very  dilute  solution  of  sulphuric  acid— say  1  part  in 
1,000  of  water— may  be  used  with  advantage  for  killing 
^ra~s  in  gravel  walks'  made  with  flint  or  quartz  sand  :  after 
one  or  two  applications  the  weeds  will  be  destroyed  and 
will  not  reappear  for  a  long  time. 

••  Hut  if  the  walks  are  made  with  limestone  gravel  the 
application  of  a  much  stronger  acid  has  little  or  no  effect 
on  the  grass  or  weeds  :  after  some  time  the  latter  indeed 
seem  to  grow  all  the  better  for  having  had  a  taste  of 
dilute  sulphuric  acid. 

•■  In  realitv,  however,  no  acid  enters  these  plants,  but  on 
coming  into  contact  with  the  limestone  gravel  unites  with 
the  lime  to  form  that  useful  fertilizer  sulphate  of  lime  or 
gypsum." 

The  above  paragraphs  express  the  opinion  of  one  who 
was  rightly  regarded  as  an  authority  upon  the  properties 
and  application  of  artificial  manures. 

In  1875  the  Aberdeenshire  experiments,  conducted  by 
Professor  Jamieson,  were  instituted,  and  continued  for  some 
ve.irs. 

The  published  results  excited  much  interest,  for  they 
demonstrated  by  actual  field  experiments  that  insoluble,  or 
more  properly  termed  undissolved  phosphates,  if  applied 
in  a  finely  ground  state  and  in  sufficient  quantity,  were  of 
v.  rx  eonsiderable  value  as  a  manure,  whereas  according  to 
1  he"  previously  held  theory,  they  were  supposed  to  possess 
no  practical  value  at  all. 

Further,  these  experiments  proved  that  on  certain  soils 
ordinary  soluble  phosphate,  that  is  to  say,  phosphate  of 
lime  rendered  soluble  by  acid,  was  not  superior  in  its 
action  to  undissolved  phosphate  to  anything  like  the  extent 
that  had  hitherto  been  generally  supposed. 

Not  unnaturally,  these  results,  being  opposed  to  the 
theory  hitherto  held,  excited  a  considerable  amount  of 
hostile  criticism,  which,  however,  time  and  more  extended 
enquiry  has  proved  to  have  been  unreasonable. 

The  experiments  were  carried  out  at  five  stations  situated 
in  different  parts  of  the  county,  and  the  soils  are  described 
as  being  black  mould  resting  upon  a  granite  subsoil,  and 
the  analyses  show  that  in  every  case  they  were  specially 
deficient  in  lime. 

The  figures  for  lime  at  these  five  stations  being  respec- 
tively 0-08,  0'17,  021,  0-33,  and  0-38  per  100  parts  of 
the  dry  soil. 

Such  soils  were,  in  fact,  exactly  those  upon  which  soluble 
phosphate,  as  supplied  by  superphosphate,  would  not  be 
likely  to  exert  its  full  benefit,  while  the  vegetable  acids 
present  in  the  black  mould  would  be  certain  to  dissolve 
the  finely-ground  mineral  phosphate  to  a  very  considerable 
extent. 

In  short,  the  conditions  were  most  favourable  to  the 
action  of  undissolved  phosphates,  and  most  unfavourable 
to  the  action  of  dissolved  phosphates. 

About  the  year  1883  the  now  well-known  Thomas 
phosphate  powder,  prepared  from  basic  slag,  was  intro- 
duced to  the  agricultural  world  as  an  entirely  new  manure. 

At  first,  agricultural  chemists  of  high  repute  were  dis- 
inclined to  place  any  agricultural  value  upon  this  material, 
which  was  really  only  the  refuse  in  the  manufacture  of  iron 
from  ores  which,  by  n  aton  of  containing  mueh  phosphorous 
and  silica,  required  additional  lime  to  be  specially  added  to 
remove  the  same. 

Little  by  little,  however,  farmers  were  induced  to  take 
small  quantities  for  trial,  chiefly  on  their  old  grass  lands, 
and  the  practical  results  were  so  good  on  certain  soils, 
rich  in  vegetable  remains  but  poor  in  lime,  that  scientific 


authorities  were  soon   compelled   to  recognise  the  value  i 
this  manure  when  applied  to  suitable  soils. 

In  this  country  the  importance  of  fine  grinding  has  be< 
fully  recognised  as  a  test  of  the  probable  manurial  rain. 
but  in  Germany  l'rof.  Paul  Wagner  of  the  agricultnr 
station  of  Darmstadt  has  insisted  upon  the  soluhilm 
citric  acid  as  a  further  test  of  probable  manurial  value,  si 
it  is  to  be  hoped  that  the  attention  recently  directed  to  tb 
test  by  Mr.  1'.  . I.  Lloyd  will  accentuate  the  importance, 
adopting  some  such  additional  test,  rather  than  to  contii 
the  examination  to  a  statement  of  the  total  phosphate 
lime  and  the  fineness  of  the  grinding. 

The  author,  however,   had  already   adopted  thi 
acid   method  of  testing  the   probable   manurial  value;  1> 
instead  of  employing  the  2  per  cent,  cold  solution  of  citi 
acid  used   by    Wagner,   or  the   1    per   cent,   cold   solutn 
recommended  by  Dr.  liernard  Dyer  in   his  paper 
Determination  of  probably  available  Mineral  Plant  Food 
Soils  "  (Journal  of  the  Chemical  Society,  1894),  hi 
to  use  a  solution  very   much  weaker,  and   in   his  opinii 
more  nearly  resembling  the  acidity  of  soil  water. 

The  solution   employed  is    1   in   1,0011.   namely,  1  gr 
of  citric  acid  to  1  litre  of  cold  distilled  water,  taking  1  gi 
of  the  slag  or  ground   phosphate,  and  allowing  the 
be  exhausted  with  occasional  stirring  for  24  hours. 

On  referring  to  Table  I.  the  relative  solubility  of  n 
different  kinds  of  ground  phosphate  is  compared  with  th 
of  basic  slag. 

The  Peace  River,  with  a  fineness  of  93-61,  shows  t 
highest  figures  for  phosphoric  acid  dissolved  out,  naun 
9'90  as  against  8-  70  in  the  basic  slag,  but  as  regards  Hi 
the  latter  shows  22 ■  17  as  against  15-23  in  the  former, 

The  French   phosphate,  specially   rich   in   carbonate 
lime,  upon  which  the  citric  acid  first  acts,  shows  I 
lime  and  only  2  ■  85  phosphoric  acid. 

Tarlb  I. 
Solubility  in  a  Weak  Solution  of  Citric  Arid. 

1  grm.  phosphate  powder, 

1  grm.  citric  acid. 

1,000  e.c.  cold  distilled  water. 


Allowed  to  stand  24  hours,  with  occasional  s 

tirriui; :  '! 

filtered,   the   insoluble   po 

lion   weighed,  and  the  solut 
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Containing        phos- 

50-86 

55-9!> 

78-26 

70-57 

phate  of  lime  per 

cent. 

Fine  powder  passed 

76-21 

67-69 

72-37 

91-63 

M-fil     83 

through   100  -  hole 

sieve. 

•Portion   soluble    in 

30-00 

30-00 

22 -60 

22 -R0 

.",rl.i    ::- 

cil  lie  :icid  solution. 

'Containing — 

1.V3I 

ww 

11-87 

11-64 

S 

Phosphoric  acid. 

8'8S 

6-35 

g'H 

8-40 

Equal    to    phos- 

6-22 

13-86 

18-01 

ISMl 

phate  oflime. 

These  results  certainly  go  to  prove  that  much  of  fheg  ' 
effects  of  basic  slag  must  be  ascribed  to  the  read;, 
of  lime  rather  than  to  the  supply  of  phosphoi 
Further,  that  the  solubility  in  citric  acid  solution' 
upon  the  character  of  the  phosphate,  the  fineuesi 
grinding,  the  strength  and  quantity  of  the  solvent 
time  allowed  for  the  treatment. 

It  has  been  stated  that  ordinary  basic  slag  com 
much  as  20  per  cent,  of  free  caustic  lime,  but  this  if 
case,   and  obviously  so,  because  any  such  excess  o.   I 
would  indicate  a  wasteful  method  of  manufacture,  for ' 
is   only  added   in  sufficient  quantity  to  remove  tbe  pi 
phorus  and  silica  existing  in  the  original  ijonpH-. 
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'rnbablv  2  or  3  per  cent,  of  caustic  lime  is  the  utmost 
dent,  for  most  of  the  lime  not  combined  with  phosphoric 
1  exists  as  silicate  of  lime  in  u  form  readily  soluble  in 
.lutious  ot  vegetable  acids,  but  not  soluble  in 
inter,  as  niav  be  easily  demonstrated  by  actual 
I. 

Vhi  Preparation  of  Basic  Superphosphate. — Hearing  all 
re-mentioned  points  in  mind  it  occurred  to  the 
Imr  that  a  manure,  superior  to  ordinary  basic  slag  iu 
ird  to  its  solubility,  and  al  the  same  time  combining  its 
dine   character,  could  be   prepared  by  the  addition  of 

.  preferably  slaked  lime,  to  ordinary  superphosphate 
iifficient  quantity  to  convert  such  acid  superphosphate 

alkaline  or  basic  superphosphate, 
xperimants  were  accordingly  made,  and  it  being  found 

the  addition  of  lime  iu  proper  proportions  did  not 
er  the  soluble  phosphates  insoluble  in  very  weak  cold 
(ions  of  citric  acid  (1  iu  1,000),  such  as  might  be 
leted  to  exist  iu  certain  soils,  a  provisional  specification 
at  once  tiled  and  eventually  a  patent  »as  granted, 
te  preparatien  iu  theory  is  very  simple,  but  in  practice 
i  certain  mechanical  difficulties  to  be  overcome  in 
r  to  effect  a  uniform  aud  complete  admixture  of  the 

superphosphate  with  the  caustic  lime. 

te  quantity    of    slaked    lime    required     to    be    added 

nds  upon  its  quality  and  the  care  with  which  it  has 

burned  in  the  kiln.     No  particular  degree  of  purity  is 
but   by  preference  the  best  commercially  avail- 
i-  io  lie  employed. 

ie  original  specimen  of  basic  super  was  prepared  from 
>er  having  the  following  composition: — 

Per  Cent 

isphate 27'72 

Insoluble  phosphate.  t  si 

is  would  be  regarded  as  a  somewhat  wastefully  made 
tj .  having  nearly  5  per  cent,  of  undissolved  phosphate  ; 

was  found  that  a  considerable  portion  of  such  phos- 
,  though  insoluble  iu  ordinary  water,  was  readily 
l(  in  weak  solution  of  citric  acid  (1  in  1,000). 

"i  parts  of  the  super  were  thoroughly  mixed  with 
rts  of  good  slaked  lime  and  allowed  to  remain  in  a 
for  fully  21  hours.  Next  day  1  gnu.  of  the  manure,  with 
>f  -tandard  solution  containing  1  gnu.  of  citric  acid, 
1  in  a  large  beaker,  and,  with  occasional  stirring, 
allowed  to  stand  for  '24  hours,  no  artificial  heat  what- 
bcing  applied.     On  the  following  day  the  solution  was 

1,  the  portion  left  insoluble  was  burned  and  weighed, 
be  filtrate  carefully  analysed  for  lime  and  phosphoric 
with  the  following  results  : — 

'  rliun  soluble  in  citric  acid  solution 94'70 

'ortion  insoluble  (afterburning)  in  citric  solution      5'SO 


ontaining  soluble  lime 34-fiG 

phosphoric  acid 12-00 

Equal  to  phosphate  of  lime 26"  19 


'outlining  insoluble  lime 2-40 

phosphorio  acid 0'65 

Equal  to  phosphate  of  lime 1"  11 

curding  to  calculation  the   sample  so  prepared  should 
i-ontained — 

Ordinary  soluble  phosphate 23-56 

1  'rdinnry  insoluble  phosphate 4'09 

t  the  actual  results  obtained   by  treatment  with   the 
ard  citric  aeid  solution  were— 

Soluble  phosphate 26-19 

Insoluble  phosphate 1-41 


isequently  268  per  cent,  of  the  phosphate  originally 

ihle  in  warm    water  was  found  to  be   readily  soluble 

cold  weak  citric  acid  solution  employed. 

•  nufacturers  hitherto  have  never  been  paid  anything 

mnt  of  the  so-called  insoluble  phosphate  in  super- 

Miea  made  from  materials  like  Tennessee  rock 
hate,  containing  4  to  4^  per  cent,  of  oxide  of  iron  and 
"a,  there  must  always  he  a  considerable  proportion  of 


phosphoric  acid  retained  in  a  form  insoluble  in  water,  but 
readily  soluble  in  weak  vegetable  acids,  and  therefore 
pnihably  available  as  plant  food. 

Table  IT. 

Works  Samples  of  Basic  Superphosphate  as  actually 
prepared  in  England,  Ireland,  and  Scotland. 


1. 

2. 

3. 

'Portion    solublo    in    weak 

nine  :ienl  solution. 
Portion    insoluble    in    same 
(afterburning). 

'Containing-; 

W60 
5-40 

33-93 

is-60 

90*68 

01  "20 

5-80 

:«-73 
13-35 
Wli 

7 -oil 

32-53 
12-00 

26-19 

92-80 

7-40 

Soluble  phosphorio  acid. 
Equal   to   phosphate    of 
lime. 

12-45 
27-18 

It  is  intended  that  the  quality  sent  out  shall  average  25 
to  27  per  cent,  of  such  so-called  soluble  phosphate,  and 
that  the  manure  shall  always  have  a  distinctly  alkaline 
reaction. 

Basic  super  is  much  more  soluble  in  ordinary  water 
than  basic  slag,  as  may  be  easily  ascertained  by  treating 
1  grm.  of  each  with  a  litre  of  cold  distilled  water, 
allowing  the  same  to  remain  in  contact  for  48  hours,  with 
occasional  stirring,  aod  subsequently  filtering  off  the 
insoluble  portions  and  analysing  the  filtrate  as  follows  :  — 

Table  1 1  r. 
Relative  Solubility  in  Cold  Water  after  48  hours. 


Basic  Super.    ;     Basic  Slag. 

Portion  insoluble  (after  burning) 
'Containing-^ 

33"80                    93-40 

Xo  phosphate  soluble  in  water. 

These  results  demonstrate  the  superior  solubility  of 
basic  super,  and  also  may  explain  why  basic  slag  fails  on 
soils  which  do  not  contain  an  excessive  proportion  of 
accumulated  vegetable  matter. 

It  is  not  ordinary  water,  hut  water  largely  impregnated 
with  vegetable  acids,  that  is  capable  of  dissolving  a  hard 
fused  mass  like  slag.  Ordinary  water  has  but  a  slight 
action  on  slag,  however  finely  ground  it  mayr  be. 

In  this  case  the  slag  was  very  well  ground,  having  a 
fineness  of  83  '88  and  containing  38-97  per  cent,  of  phos- 
phate of  lime. 

Table  IV. 

Comparative  Solubility  in  Ammoniacal  Citrate 
of  Ammonia. 

Taking  1     grm.    of    phosphate,     2§   grms.     citrate    of 

ammonia,  and    100  c.c.   water,  gradually  raised   to  boiling 

point  and  filtered,  aud  the  insoluble   portion   burned   and 
weighed. 




Basic  Super. 

Basic  Slag. 

Portion  insoluble  (after burning! 
Containing— 

86-70 
13-30 

32-03 
10-2U 
22-27 

is  -90 
71-10 

14  72 

3-35 
7-31 

Equal  to  phosphate  of  lime 

The  above  results  show  that  basic  super  is  very  readily 
dissolved  by  citrate  of  ammonia  solution  (slightly  am 
moniacal),  while  basic  slag  is  only  very  slightly  dissolved, 
though  containing  originally  a  higher  percentage  of 
phosphate  of  lime. 
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Miekcaucal  Condition. — A-  may  be  expected,  the  con- 
dition of  basic  super  is  excellent,  being  a  dry  powder 
easily  distributed  either  by  hand  or  machine:  and  the 
farmer  need  not  fear  that  ologging  in  the  drill,  resulting 
from  damp  condition,  which  is  such  a  difficult  matter  to 
overcome. 

The  light  bulky  character  of  the  material  as  compared 
with  the  heavy  nature  of  slag  may  be  conveniently 
illustrated  by  placing  the  Mime  weight  in  two  |  inch 
diameter  glass  tubes,  about  1  foot  long,  when  it  will  be 
Been  that  the  basic  super  occupies  a  spare  of  11  inches,  as 
compared  with  only  4  J-  inches  occupied  by  the  basic  Blag, 
the  relation  being  as  100  to  40. 

This  greater  bulk  in  itself  ensures  a  more  perfect 
distribution,  and  will  be  appreciated  by  farmers  who  have 
already  recognised  the  difficulty  of  obtaining  a  uniform 
delivery  of  slag,  especially  when  applied  by  hand,  for  the 
heavy  gritty  powder  falls  between  the  fingers  before 
complete  delivery  can  be  effected. 

Its  mi  as  «  Manure. — Basic  super  is  not  intended  to 
supersede  ordinary  superphosphate  on  good  arable  land 
containing  plenty  of  lime,  but  is  intended  to  be  app'ied 
on  soils  that  are  either  deficient  in  lime  or  coniain  an 
excessive  quantity  of  vegetable  acids,  such  as  sour 
pastures  do. 

It  is  also  recommended  as  specially  suitable  as  a  fer- 
tiliser for  turnips  grown  on  land  subject  to  the  disease 
known  as  "  finger  and  toe." 

Manure  manufacturers  have  suffered  seriously  from 
competition  with  basic  slag,  because  on  sour  grass  laud 
acid  manures  were  unsuccessful,  but  now,  by  the  simple 
addition  of  slaked  lime,  ordinary  superphosphate  can  be 
converted  into  a  manure  particularly  adapted  to  all  sour 
soils. 

Firld  Experiments  —  Of  course,  as  the  provisional 
specification  was  only  filed  on  the  1st  November  last,  no 
field  experiments  have  yet  been  made,  but  during  the 
coining  season  a  fair  trial  will  be  made  upon  a  great 
variety  of  soils  throughout  the  United  Kingdom,  and  upon 
the  results  so  obtained  the  future  success  of  the  manures 
will  depend. 

It  may,  however,  he  interesting,  and  tend  to  engender 
confidence  in  the  new  manure,  if  attention  is  directed  to 
the  reports  of  certain  field  experiments  in  which  super- 
phosphate and  lime  were  applied  separately  with  most 
satisfactory  results. 

In  the  joint  report  of  Prof.  Carruthers  and  Dr.  John 
Voelcker  on  the  improvement  of  grass  land,  published  in 
the  Journal  of  the  Royal  Agricultural  Society  for  March 
1898,  the  following  statement  occurs  in  reference  to  an 
experiment  in  Lincolnshire  upon  a  soil  containing  only 
0-17  per  cent,  of  lime. 

The  soil  is  of  a  verj  (light  character,  with  a  subsoil  of 
clay ;  it  is  deficient  in  vegetable  matter,  and  has  not  much 
potash,  but  is  fairly  supplied  with  phosphoric  acid  ;  and, 
from  the  analysis,  lime  would  appear  to  be  the  great 
requisite. 

Half  the  experimental  plot  was  limed  in  January  1896 
at  the  rate  of  four  tons  of  lime  per  acre,  and  the  other  half 
red  no  lime. 

On  the  limed  portion  mineral  superphosphate  was  applied 
in  February  at  the  rate  of  4  cwt.  per  acre  ;  and  on  the 
unlimcd  portion,  basic  slag,  at   the   rate  of  8  cwt.  per  acre, 

i-  applied  also  in  February. 

The  report  states  that  "  the  entire  half  that  had  been 
limed  has  shown  marked  improvement." 

"  Basic  slag  used  alone  has  produced  more  clover,  but  is 
hardly  as  good  as  mineral  superphosphate  with  lime." 

In  the  Journal  of  the  Hoard  of  Agriculture,  December 

Dr.   Somerville,  in    a    paper   "On  the    Influence  of 

Manures  on  the  Production  of  Mut'on,"  resulting  from 
expi.rini.nts  carried  ont  on  Cockle  Park  Farm,  in  North- 
umberland, writes,  respecting  the  grass  plot  that  had 
received  a  dressing  of  7  cwt.  superphosphate  in  1897  and 
I9U0,  and  10  cwt.  of  ground  lime  for  1897  and  again  for 
1899:— 

"This  is  a  plot  in  which  the  interest  increases  each 
ad  i  In-  yar  it  merits  special  notice,  as  it  has 
produced  the  greatest  aggregate  increase  of  all." 


The  results  are  further  favourably  contrasted  with  th 
obtained  from  two  other  plots,  one  of  which  had  recci 
a  dressing  of  7  cwt.  superphosphate,  but  no  lime;  and 
other  had  received  as  much  as  4  tons  per  acre  of  ordiii 
burned  lime,  but  no  superphosphate,     lie  writes  :— 

"  The  main  reason  for  this  difference  in  the  effect  of  1 
is  that  where  used  alone  its  action  is  limited  hy  the  » 
of  phosphates,  in  which  the  soil  is  very  deficient ;  wlioi 
in  the  presence  of  a  phosphatic  dressing  it  is  able  to  er 
its  full,  or  nearly  its  full  effect." 

"  On  the  other  hand,  phosphates,  used  alone,  have 
been  able  to  exercise  the  maximum  influence  becausi 
lb?  iratit  of  lime" 

The  practical  results  obtained  by  Dr.  Somerville  at 
so  well  with  the  opinions  expressed  by  the  late  Dr.  Augu'- 
Voelcker  in  lKG'i,  that  the  author  has  a  reasonable  h 
that  basic  superphosphate  will  prove  a  useful  and econom 
manure  on  the  particular  kinds  of  soils  already  mention 

Instead  of  going  to  the  expense  of  liming  a  field 
thoroughly  that  every  square  inch  of  soil  shall  com 
sufficient  lime  to  neutralise  the  acid  superphosphate  I 
may  be  afterwards  applied,  it  is  proposed  to  add  sulTn 
lime  to  the  super  before  application,  and  thus  secur 
very  important  economical  saving  both  of  time  and  moi 

If  superphosphate  can  be  thus  adapted  for  applicatioi 
sour  soils,  a  great  increase  in  the   demand   may  in  a 
years  be  expected. 

Moreover,  the  superphosphate  employed  may  be  m 
from  materials  containing  more  oxide  of  iron  and  aim 
than  usual. 

Phosphates  which  have  once  been   rendered  solulili 
water  by  treatment  with  sulphuric   acid  are  superior. 
must   always  remain   superior,  in    their  action  to  all 
phosphates,  which  are  merely  mechanically  divided,  h 
ever  finely  ground. 

Though  the  total   phosphates   supplied  by  ba>i. 
may  be  less  in  actual  amouut  than  that  existing  in  orilii 
basic   slag,  they  will   be  found   much   more   certain 
effectual  in  their  results. 

Mr.  D.    Wilson,  D.Sc,  of  Carbeth,  Killearn,  very  t 
remarked,  in   a    recent   lecture  on    the    manuriug  of  f  i 
crops  :  "  Artificial   manures   should  be  so  arranged  a 
yield  a  profit  on  the  first  crop,  and  should  be  of  a  qu  - 
acting  class,  and  limited  io  quantity  to  the  requiren 
the  particular  crop/' 

Basic  super  may  be  regarded  as  a  quick-acting  n 
and  may  be  used  with  advantage  quite  late  in  the  sea  i, 
with  a  reasonable  expectation  that  under  favourable  din 
conditions   satisfactory   and    economical    results  nun 
obtained. 

Discussion. 

Dr.  J.  A.  Voelckek  said  that  not  many  weeks  a  a 
lecture    had    been   read   to   chemical    manufacturers,   d 
more  especially   to  manufacturers  of   superphospli 
the    effect    that   they    must   "  put  their   house   iu  on 
Now  they  had  another  warning — they  must   no  lor 
dissolved  phosphates.     That  seemed  to   him  a  i. 
step,  for  when  one  considered  the  great  benefits  to 
tuvists  which   had   come  from  the  introduction  of 
phosphates,  one  could  not  but  wonder  at   the  pro[ 
dissolve  phosphate  first  and   then  precipitate  it  a 
other   words,  to   go   to  the  trouble  of  undoing  the 
already  done.     Mr.  Hughes  had  referred  to  the  labi 
his    (the    speaker's)    father   on   the   subject ;    but   il 
necessary  to  consider  the  present  question  in  its 
aspects,  and  to  remember  also  the  attitude  taken  np 
late  Dr.  Voelcker  with  regard  to  the  comparative  vain 
dissolved  and   undissolved  phosphates.     Mr.   Hughes 
referred    to   one   point  which  the  late   Dr.    Voel* 
always  insisted  upon,  viz.,  the  very  fine  state  of  dii 
the   phosphate  when   superphosphate   was  washed 
soil  by  rain  ;  but  Dr.  Voelcker  was  always  decidedly  "II 
to  the  views  held  by  Mr.  Jamieson,  of  Aberdeen,  a 
the  harm  done  to  the  soil  by  the  use  of  superpl< 
( In  his  farm  at  Woburn  he  (the  speaker)  had  a  plot  o! 
which    had  been   manured  yearly    with  superphosphal 
the  last  24  years  to  his   own  knowledge.     Th  - 
the  commencement,  a  very  small  amount  of  lime,  ' 
cent,  of  carbonate  of  lime  only,  but  the  plot  had  nr 
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ii,  \  of  I""'-      There  »cre  other  plots  in 
,i    field   whiol)   had,  indeed,  so  suffered,  the  lime 
ring  been  removed  to  a  very  great  extent  by  the  con- 
,    of  soluble  nitrogenous  manures.     He  could  not, 
.  altogether  agree  with  Mr.  Hughes  as  to  the  great 
i  for  a  manure  which  had  the  acid  character  t.  ken 
i\  bj  admixture  with  such  a  substance  us  finely  ground 
Me  had  certainly  come  across  soils   which  were  so 
time  as  to   require   nothing  so  much  as  a  good 
ssingof  limcj  he  had  not  yet  had  experience  with  the 
which  Mr.  Hughes   had  just  introduced,  and 
lid  not  know  whether  that  purpose  might  be  well  served 
t ;  bat,  if  so,  be  ventured  to  suggest  that  it  could  he  done 
tout   tlie  necessity  of   buying  a    patent    manufactured 
mre.     He  was  not  going  to  discuss  the  question  of  citric 
.  and  how  far  it  was  a  test  of  the  availability  of  phos- 
lie  materials  ;  but   as  they  had  just  heard  the  use  of  hot 
it  mentioned  for  determining  the  amouut  of  phosphate 
i   lable,  and  had  been    reminded  that    it  did    not   occur  in 
-  he  might    equally  well    point  out  that   they  did  not 
trie  acid   in   the   soil   either.     With   regard  to   basic 
*1   be  did  not   think   they  had  yet  arrived  at  a  solution  of 
utilitj        Attempts   had  been   made    to    esti- 
^  by  the  solubility  in  citric  aeid  solution;  but  there 
many  other  things  in  the  soil  which  might  exercise  an 
nee  on  the   solubility  of  the  materials  applied  to  it. 
d  like  to  have  seen  some  comparison  given  between 
ig  ami  basic  superphosphate  with   regard  to  their 
live   solubilities  in   citric  acid   solutions  of   different 
What  was  the  behaviour  of  each  in  a  solution  of 
ugth   likely  to  be  met  with  in  soils?     It  might  he 
granted  that  there  were  soils  which  were  sorely  in 
■e  of  lime,  and  where   superphosphate   might   do   harm  ; 
lie  would  ask  Mr.  Hughes  where  was  the  advantage  of 
1    superphosphate  mixed  with   lime  as  compared  with 
u]  -e  of  a   material   like   precipitated  phosphate,  which 
ajjust  as   soluble   iu   citric   acid   as   was   Mr.    Hughes' 
■in.    And  then,  even  if  it  were  granted  that  the  mixture 
ii]  Wantages,  what  was  there  to  prevent   the  farmer  from 
aig  the   lime  and    the   superphosphate    separately   and 
!iem  together  himself  ?     If  Mr.  Hughes  said  that  a 
:ould   not  do  this,  but  would  be   bound  to  buy  a 
;»«t  manure,  ready  mixed,  he  (the  speaker)   had  still  to 
a  such  a  patent  was  of  any  value  when  it  was  taken 
the  farmer  thought  it  a  good  thing  to  neutralise 
osphate  by   lime  he  would  mix   the  two  materials 
-'  aer,  patent  or  no  patent.     There  was,  to  his  mind,  a 
disadvantage,   inasmuch  as   Mr.   Hughes  did   not 
y    imitate  the    action  of   the   soil   in  the   mixing 
of   the  two   materials.      If   superphosphate    was 
*     aud    ground   lime  added  to  it,    the    lime  did    not 
■ugh  the  whole  mass,  but  there  was  only  a  super- 
"D,  the  external   portion  being  neutralised  and  the 
i    left    as    it   was.      So  one   did  not   get    a   thorough 
tion   and   distribution   of    precipitated   phosphate 
ij    a  mechanical   mixing  of  the  ground  lime   and 
i|  phosphate.     The  only  advantage  apparent  to  him  was 
»  here  might  be  some  places  abroad  or  in  the  colonies 
u|-  lime  was  not  obtainable,  or  where  it  was  so  expensive 
ise   in  any  quantity  was   practically   out   of  the 
If  soils  in  such  places  were  very  deficient  in  lime 
t  certainly  get  some  advantage  by  using  lime  and 
isphate  together,  but,  for  that  matter,  he  did  not 
tithe    advantage  which   the    new   material    had  over 
ited  phosphate  in  this  respect,  nor  why  one  should 
■  materials  separately  and  mix  them  for  himself. 
1    l.b'VD  said  that  it  was  now  about  a  quarter  of  a 
ry   since  any   new   manure  was  brought   before   the 
lldtural  world    and    that   was   a   sufficient   reason   for 
:.  Hughes  for  having  brought  before  them   a 
anure.     Whether  it  would  prove  of  value   or  not, 
'  could  show.     The  author  had  given  two  reasons 
might    prove   valuable  :     first,  because   from   the 
-is  made  there  was  every  reason   to  suppose 
»<  phosphate  of  lime  would  be   quite  as  available  to 
as   the   phosphate  iu   superphosphate,  and   more 
than  that  iu  basic  slag,  which  for  the   last  twenty 
ved  a  valuable  and  effective  manure  ;  and, 
inse  it  was  not  acid,  and  therefore  suitable  for 
a  acid  character  or  deficient  in  lime.     There  was 


another    reason,   in    his    own    opinion,  why    Mr.    Hughes's 
mixture   should   be   a  valuable    manure.     The    progress    of 
science   in   agriculture   had   of    late    years    been    mainly 
bacteriological.       As    lecturer    on     agriculture    at    King's 
College,  it   was  his  duty  to  explain   why  we  manure  the 
land.     Formerly    there    were    only    two    reasons :    one,  to 
supply   a    deficiency  of  any  material    in   the    soil;  and   the 
other  to   supply   material  of  a   nutritive  character  to  the 
particular  crop   to  be  grown.     Hut   science   had    recently 
shown  a  third  reason  of  considerable   importance,  aud    one 
which    threw   light   on     the   action   of    manures     hitherto 
difficult    to   explain.     The   foil    was   full   of  bacteria,  and 
many  of  the   plants  grown   in   the   soil   were   affected    bv 
bacteria.     These  bacteria  must  be  fed  iu  order  to  carry  on 
the    functions    of   their   life.      Taking   the    bacteria    most 
Studied,  those   which   produced  nitrification   in   the   soil,  it 
had  been  proved   that  they  were   most  active  in  a  material 
of  an   alkaline  nature,  and   did   not  act  and  grow,  except 
slowly,  in  any  material  of   an   acid  nature  ;  therefore  if  one 
added   something  to   the  soil  which,  while   it  supplied  the 
plant   with  one   variety  of    food,  also  supplied  conditions 
which    enabled   the    bacteria   to    supply    another   form  of 
foo.l,  and  helped  the  nitrifying  organisms  to  carry  on  their 
work,  that  manure  served  a  double  purpose.    Basic  slag  had 
had  that    effect,    because    of    the    double  action   brought 
into  play — the  supply  of  nitrogenous  matter  to  the  plant  as 
w.ll  as  phosphatic  food.     Arguing  a  priori,  there  was  every 
reason   to   suppose  that  this  basic   superphosphate  would 
have  the  same  effect,  and  he  really  believed   that  they  had 
to  thank  Mr.  Hughes  for  the  introduction  of  a  material  of 
considerable  value.     It  was  all  very  well  to   say  that  if  the 
soil  contained  lime  an  acid  superphosphate  did  no  injury ; 
but  they  had  to  deal  with  the  British  farmer,  and  he  was  a 
peculiar  man.     For  the  last  twenty  years  liming  had  gone 
,   out  of  fashion,  and  the  soil  was  deprived  of  lime  as  much 
by  the  use  of  nitrogeuous  manures  as  by  superphosphates. 
Consequently,  the  soils  of  the  country  were  becoming  more 
and  more  deficient  in  lime,  and  an  acid  superphosphate  was 
',   not,  iu   his  opinion,   likely   to  have  the  same  effect  as  a 
basic  superphosphate,  which  gave  the  farmer  the  lime  and 
available   phosphates   at   the    same   time.     He   would   not 
enter  into  the  question  of  the   estimation  of  the  value  of 
this   material;  but  he  did  hope,  as  an  official  agricultural 
analyst  having  to  carry  out  the  Fertilisers  Act,  that  those 
who   put  the  manure  on  the   market  would  give  a  distinct 
guarantee  as  to  what  it  should  contain.     He  was  sure  they 
would  find  it  beneficial   to  themselves,  aud  it  would   be  a 
subject  for   future  discussion    to   determine    whether   that 
guarantee  was  a  satisfactory  one  or  not.     He  felt  personally 
grateful  to  Mr.  Hughes  for  bringing  this  valuable  communi- 
cation forward. 

Mr.  J.  Kufile  agreed  with  the  last  speaker.  He  was 
j  not  surprised  that  Dr.  Voelcker  should  throw  cold  water 
[  on  this  new  idea,  for  it  was  just  what  happened  on  the 
introduction  of  basic  slag  20  years  ago.  One  after 
another  the  authorities  refused  to  have  anything  to  do  with 
it,  and  he  got  a  wigging  because  he  suggested  that  it 
would  have  a  manorial  value.  The  fact  was  that  basic 
|  slag  had  become  a  very  useful  manure  both  in  England 
]  and  on  the  continent.  Dr.  Voelcker  asked,  Why  should 
not  a  farmer  take  his  superphosphate  and  add  lime  to  it 
himself  ?  He  might,  but  he  would  not  do  it  so  well  as  a 
manufacturer.  But  would  one  gain  anything  by  taking 
superphosphate  and  adding  lime  to  it?  He  ventured  to 
think  one  would,  wherever  an  alkaline  phosphate  would 
be  useful ;  also  because  the  ordinary  acid  superphosphate 
was,  after  all,  not  on  the  average  iu  a  very  fine  condition  ; 
it  would  hardly  go  through  a  10-hole  sieve.  But  after 
mixing  it  with  lime,  one  could  send  the  mixture  through  a 
30-  or  40-hole  sieve.  Taking  the  relative  surfaces  which 
the  increased  fineness  yielded,  one  would  fiud  very  great 
advantage  by  that  superior  subdivision,  so  that  in  many 
cases  it  would  be  found  quite  equal  to  the  ordinary  acid 
superphosphate,  even  where  this  article  was  successfully 
used.  One  advantage  it  bad  was  that  it  was  more  readily 
distributed,  aud  that  it  would  allow  of  the  simultaneous 
use  of  nitrate  of  soda,  and  where  it  was  desirable  to  put 
them  together  that  could  be  done.  One  point  had  not 
been  touched  upon  which  he  thought  the  makers  of  this 
article  would  fiud  desirable,  namely,  the  degree  of  hydration 
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of  the  lime  to  be  added  to  the  superphosphate.  If  they 
took  quicklime  and  added  it  after  grin. line,  thej  would  get 
tricalcic  phosphate,  but  if  the;  hydrated  it  with  as  much 
water  as  it  would  carry,  they  would  net  a  finely  divided 
powder;  this,  added  :i*  Mi  Hughes  directed,  was  one  that 
produced  a  hydrated  mono-  ur  dicalcic  phosphate  which 
was  far  mure  soluble.    Therefore  fa  :  <•»»'  •lll-\v 

should  take  a  lime  th.it  would  take  two-thirds  of  its  weight 
of  water,  and  hydrate  it  at  that  rate,  this  would  break  down 
readily.  If  they  took  lime  and  water  in  those  proportions, 
namely,  one  of  lime  (CaO)  to  two  of  water  (H;0),  when 
added  to  the  superphosphate  it  would  form  a  body  which 
would  he  more  soluble  than  with  a  greater  number  of 
molecules  of  lie  aly.    lie  believed  it  would  prove 

to  be  more  valuable  as  a  'manure  than  even  basic  slag 
had  been 

Dr.  BERNARD  Dvbb  said  that  it  was  interesting  to  think 
that  the  author  of  the  paper  before  them,  Dr.  Voeleker, 
Mr.  Lloyd,  Mr.  Ruffle,  and  himself  were  all  old  pupils  of 
the  same  grand  old  master,  and  he  eould  not  help  thinking 
that  most  of  what  was  best  in  the  knowledge  of  nil  of  them 
had  been  derived  from  him.  For  really  the  quotations 
thai  Mr.  Hughes  had  made  from  the  early  paper  by 
Dr.  Voeleker  went  to  the  heart  of  this  matter.  The  great 
value  of  a  superphosphate  lay  in  its  diffusibility  ,  and  the 
utmost  value  to  be  derived  from  this  quality  could  only  be 
realised  iu  those  soils  which  ba  1  a  satisfactory  proportion 
of  carbonate  of  lime.  He  had  tried  to  persuade  farmers  to 
use  more  discrimination  as  to  the  kind  of  phosphatic 
manure  they  employed,  aud  had  laid  it  down  as  a  rule  for 
guidance  that  if  they  had  a  soil  that  would  effervesce  when 
hydrochloric  acid  was  poured  on  it,  an  acid  or  dissolved 
phosphatic  manure  was  the  most  valuable  one  they  could 
u-e  ;  hut  that  when  CO  such  effervescence  took  place  they 
should  have  resource  to  some  other  form,  such  as  bone- 
meal,  guano,  or  basic  slag.  There  was  another  material 
which  was  manufactured  to  a  large  extent  some  years  ago, 
and  was  referred  to  by  Dr.  Voeleker,  namely,  precipitated 
phosphate.  Large  quantities  of  it  were  made  on  the  Rhine 
by  precipitating  a  solution  of  phosphoric  acid  with  lime, 
and  it  was  suitable  for  use  on  soils  which  were  deficient  in 
lime.  What  Mr.  Hughes  made  was  precipitated  phos- 
phate, lie  felt  inclined  to  quarrel  with  his  term  "  basic." 
lie  really  made  a  precipitated  phosphate,  and  Ik  probably 
made  it  more  cheaply  by  this  "  dry  "  process  than  it  could  be 
made  by  the  "  wet "  method  of  precipitation.  Hut  tho 
manufacture  of  precipitated  phosphate  by  the  "  wet  "  process 
had  almost  entirely  disappeared  since  the  efficacy  of  basic 
slag  had  been  recognised,  and  basic  slag  had  quite  taken 
its  place.  That  fact  was  presumably  due  to  questions  of 
cost.  The  question  now  was  whether  it  was  more 
economical  to  dissolve  phosphate  by  the  process  of 
Mr.  Hoghes,  and  then  use  lime  to  neutralise  it.  He  took 
it  that  the  unit  price  of  the  phosphoric  acid  in  th's  material 
would  be  higher  than  in  some  other  forms  of  manure  ;  and 
they  had  yet  to  learn  whether  it  was  so  much  more  useful 
as  to  warrant  that  higher  price.  hollowing  the  teaching 
of  Dr.  Voeleker,  he  had  recommended  farmers  having  soils 
poor  in  lime  to  buy  superphosphate  and  bone-meal,  and 
make  a  compost  of  it  and  so  neutralise  it.     It  occurred  to 

him  that   it   might   possibly  b te    economical   to  use 

finely  ground  phosphate  itself  instead  of  lime.  One  would 
thus  he  retaining  in  an  available  form  all  the  phosphate 
already  dissolved,  anel  the  free  phosphoric  acid  which 
existed  in  the  phosphate  would  react  on  the  fresh  quantity 
make  some  of  that  available,  as  well  as  being  it-elf  converted 
into  the  non-acid  form.  What  Mr.  Lloyd  had  said  with 
rd  10  farmers  being  reluctant  to  use  lime  was  quite 
true.  He  diil  not  think,  however,  it  was  due  to  obstinacy, 
but  rather  to  poverty  ;  for  to  lime  soil  in  some  districts 
was  very  expensive,  and  in  the  present  time  the  farmer 
had  ■  every   source   of  expense.       He  had    no 

doubt  that  Mr.  Hughes'  mixture  would  be  a  very  useful 
and  valuable  manure:  his  only  doubt  was  as  to  its  economy. 
lie  bad  shown  it  to  be  more  soluble  than  slag  phosphate 
in  such  weak  solutions  of  citric  acid  as  he  had  taken ; 
but  he  feared  that  if  he  tool;  acids  of  such  strength  as 
I  on  the  continent  tie  ■  ,  ,.„  would 

I  car.      As   to   the   doubt  which   Dr.    Voeleker    had 


thrown   on  the  validity   of  Mr.   Hughes'   pateut,  In 
not  like  to    express    an    opinion.      Patent    law    was 
complicated,  and  there   was  no  knowing  what  the   i 
litigation  on  such    a  subject  might    he.      He  should  I 
the   ease   would  go   right    up   to  the    House  of  l.  ■ 
that   a  great  many  experts   would  be  found  on  eai 
the  question. 

Mr.   A.   G.    Bi.oxam   presumed   that  the  27 •"  soluli 
Mr.  Hughes'  tahh   represented  that  percentage  of  tri 
phosphate  rendered  soluble.     Mr.  Hughes  treated  the  1  c 
sample  of  superphosphate  with  lime,  and  found  y|  pjr    , 
soluble  in  citric  acid.     Did  he  mean  to  say  that  the  cal  n 
sulphate   ami   all   dissolved   up  ?       If  so,   the    compa 
appeared  to  the  speaker  to  be  valueless.     Then,  with  r. 
to  that   same  determination,  the  sample  mixed  with   ie 
was  washed  with  water  and   citric  acid,  the  soluble  m  >r 
weighed,  aud   the   residue  ignited  and  weighed  ;  ll 
then  added  up  to  100.      Was  that  so  ? 

Mr.  Hughes  replied  that  it  was  so. 

Mr.  I).  A.  Lotus   said  it   might   interest  the  uic> 
hear  the  views  of  one  who   had   not   had   the  advai 
being  in  the   late  Dr.  Voeleker's  laboratory.     Same  • 
ago,  however,  he  had  been  in  the  laboratory  at  Kothaci  I, 
and  he  remembered  the  position  taken  up  by  Dr.  Augi  s 
Voeleker,  Sir  John  Lawcs,  and  Sir   Henry  Gilbert  iu    1. 
nectiou   with  basic  slag.     They  all    persistently  set    . 
faces  against    it,  considered    it   absolutely    valued 
even  refused  for  some  time  to  experiment  with  it.    Ii  it 
thought  to   contain   deleterious  ingredients,  aud  il, 
phoric  acid  to  be  in  an   unsuitable  condition,  and  u  it 
could    be    valuable  as  a   plant   food   seemed   to  1 
impossibility.      He    remembereel     discussing    th. 
with    Dr.    Johu    Voeleker    some    years    ago,    who,  h. 
considered    it   quite   worthless.     In   course   of  time.    t> 
ever,   all  these   gentlemen    came  to    recognisi 
as  an   important   manurial   agent.     That   fact  showc  1 
position  that  some  of  our  dear  old  agricultural  friei 
liable  to  take  up  when  anything  novel  was  presented  to  a 
although  one   would   think   it  would   he  wiser  to 
judgment   until   experimental   evidence   was   forfheo  g. 
By  Mr.  Hughes'  suggestion  it  seemed    that  a  factor  '  . 
rendered  superphosphates  unsuitable  for  certain  s> 
removed  in  a  very   simple  manner,  and  at  the  la 
yielded  a  mixture  in  a  convenient  form  for  use  on  the  in, 
which,  moreover,  on  the  face   of  it,  might   pi 
manurial  value  ;  but,  of  course,   this    point  could  on  » 
decideel  by  trustworthy  experiments,  to  which  the  S| 
amongst   others,    would  look  forward  with    interest.   \ 
chemists,  of  course,  they   must   all   admit   that  in    ■* 
mixtures   they    had  sulphuric    acid,  phosphoric   a 
lime,  and  these  bodies  had   always  been   the  consli  " 
of    such   artificial   manures   from    the   beginning. 
Mr.  Hughes  told  him  of  his  invention,  it  struck  kin  4 
the  proposal  was  somewhat  retrogressive,  and  he  sag,  1*1 
that  to   him;  and  further,  that  on   putting   lira 
manure   the   phosphoric   acid    would    possibly 
reverted  condition,  that  was,  go  back  to  tribsaic  poos   1 
However,  in   practice  things  did  not  always   happen 
expected  them   to  happen,  and  so  perhap-  in  ibis  c.  ' 
expected   might    not  happen.     He  would  like 
Hughes  how  long  the  mixture  given  on  the  tabl 
prepared,  so  as  to   yield  G6"8  of  soluble   mattei 
as  if  it  consisted  of  phosphate,  it  would  at  once  put 
court  Dr   Dyer's   argument,  as   there  was  no  oil 
phate  that  would  give  that  solubility  iu  water. 

Mr.  Hughes  :  Table  III.  represents  the   portion  1  ll 
iu  water.      The  whole   of   the   phosphates    w 
insoluble   in  water,  and  therefore    it  did  not  a  1 
table. 

Mi'.Liuis,  continuing,  said  if  that  wen  tie-  case  IT 
contention  mijht  be  right.     Then  there  was  the  otbe  0 
mentioned  by  Mr.  Lloyd,  and  admitted   by  all  who  ' 
that  without  any  doubt  it  was  valuable  to 
soils  ;  and,  as  Dr.  Voeleker  held,  the  farmer  no 
to  buy  the  lime  and   phosphate  separately  am 
himself;  but  the  farmer  would  not  do  that ;  he  like.l  11 
made   easy  for  him,  and  liked  to   buy   his   in  e 
for  use  as  "wheat  manure,"  "barley  manure," and  -■ 
The  farmer,  for  want  of  means,  would  not  put  linn 
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ml  h>-  knew  that  lie  must  put  some  phosphate  ;  and 

anvenientlj  buy  the  lime  at  a  moderate  price 

with  tin'  phosphate,  he   would   veiy    likelj    do    so, 

i»U»  if  he  got  it  in  n   form  convenient   for   handling, 

■  .,,1,1   bj  DM  sowing  and  one  expenditure  introduce 

Factors  into  his  soil.     He  was  sorry  to  leant 

author  that  the   6(i'8  was   not   the  material  one 

soluble  ami  suitable  for  plant  food, 

it  Aright   prove  suitable   for  Mr.  Lloyd's   bacteria, 

robablj  a  thai  way. 

-  \t  the  time  of  speaking  Mr.  Louis  was  not  aware 
ess  of  lime  was  employed  in  Mr.  Hughes' 

I'minMAS  had  no  wish  to  stand  as  umpire  between 

tg  parties.     No  doubt  eaeh  of   these  materials 

in   the  right  plaee,  ami   eaeh   of  them   was 

in  the  wrong  plaee.      It  Mr.  Hughes's  mixture  could 

tch  i   priee  as  to  be  as   cheap  as  other  phos- 

ught  it  bad  a  considerable  future  before  it.    lint 

isidered  that  first   in  the  making  of  the  super- 

jiate    the    original     raw    phosphate    got     diluted    by 

rie  acid,  and  then  still  further  diluted  by  the  addition 

Bel    result  was   a   mixture    containing   only   a 

i  of  the  tribasic  calcium  phosphate  present   in  the 

iterial  ;  and  il  was  difficult  to  see  how  such  a  mixture 

■  with  a  material  like  Thomas  slag,  which  had 
indergo  these  processes  of  dilution.  Assuming  that 
terial  of  Mr.  Hughes  was  more  soluble  and  more 
i  than  soluble  Thomas  meal,  the  question  was,  how 
teh  a  material,  which  hail  to  stand  the  eost  of  grind- 

i  itment  with  sulphuric   aeid,  lime,  and  carriage  on  a 

mage   of   phosphoric   aeid,   hope    to    compete 

agf      If,    however,    Air.    Hughes    could    give 

incea  oo  that  point  he   had   rendered  a 

rlto  agriculture. 

Ill  ii  if  said  that  Dr.  Voelcker  had  referred  to  the 
\  ited  phosphate  mad,- on  the  Rhine,  and  had  ques- 
1  whether  Mr.  Hughes'  material  would  be  abb-  to 
i  with  it.  Was  t'lat  precipitated  phosphate  hy- 
lle  believed  it  was  a  very  rich  tricalcic  phosphate, 
t    hydrated.      Mr.    Hughes'    proposal    really   was    to 

■  hydrated  1 '._,()-  in  the   superphosphate;  to  that  he 
jdrated    lime,  and    thus    got  ;i  hydrated  compound 

aeid    and    lime.      Would  Dot   that   hydration 

a  start   of  superiority   that  it   would  answer 

teoipitated  phosphate  would  not  ? 

.  I  ii  ukman  :   Does  Mr.  Hurlle  assume  that  a  different 

aid  be  obtained   by  adding  calcium  hydroxide 

Jouim  oxide  ':     Is  there  any  chemical  evidence 

No  matter  what  form  the  lime  may  be  in, 

luct  would  probably  result. 

il  DFFU  saiil  he  thought  one  would  get  Mr.  Hughes's 

putting  IS  to  30  per  cent,  of  hydrated  lime. 

.'id   want   more  than    that  to  form  a  triealcie  phos- 

e  >ut  by  aiding   17   per  cent,  one   got   a   phosphate 

a  ad  some  water  and  some  lime.     In   fact,  Hughes 

ikaline  hydrated   dicalcinm  phosphate  in  the 

ite(P.,l  »s.CaO,  CaO,  H.O,  plus  a  slight  excess 

1  for  afkalinitN  ). 

i  whit  remarked  that  if  one  added  calcium  oxide 

laager  of  forming  pyrophosphate  of  lime.     Did 

■mine  himself  to  producing  dibasic  phosphate? 

-t  sufficient  lime  to  form  two  of  Cat )  to  one  of 

reply,  said  he  was  phased  to  find  that  he 

'i  little  to  answer.    Dr.  Voelcker  hal  suggested  that 

I  add  lime  to  superphosphate  themselves.    They 

e  to  do  so,  for  it  would   increase    the   sale 

■  ■ate;   but  they  would   fiud  a  difficulty  in  pre- 

iform  mixture.     Further,  it  was  ;,  fact 
parts  of  the  country  where  lime  did  not  occur 

■  iiamity  in  the  soil,  the  farmer  would  have  to 
m  a  distance  and  at  considerable  cost;  there- 
ration  of  lime  where  it  was  most  required  was 

1.    Moreover,  instead  of  purchasing  super- 
lime  separately,  the  farmer  could  purchase 
supply  1    ith    available  phosphates  and 
dressing.    With  regard  to  precipitated  phosphate, 


which  had  been  referred  to,  it  was  well  known  tin    it  n 

expensive  material,  prepared  by  a  wet  process,  whereas  I 

was  a  comparatively  cheap  material  prepared  as  a 

dry  mixing,  so  that  any  manufacturer  could  make  il  •  eon 
sequent!}  there  was  no  fear  of  competition  with  precipitated 
phosphate.  Hearing  in  mind  the  opposition  thai  basic  slag 
had  originally  met  with  at  the  hands  of  scientific  men,  and 
knowing  the  immense  quantities  of  it  that  ware  now  used, 
he  took  encouragement  that  even  if  his  material  met  with 
similar  opposition  now,  he  felt  confident  that  the  practical 
results  in  the  field  would  he  satisfactory. 

Dr.  Voelcker,  interposing,  said  he  thought  it  ought  in 
justice  to  he  pointed  out  that  basic  slag  as  it  was  known 
now  was  a  very  different  body  from  the  slag  that  was 
first  introduced,  and  the  results  now  obtained  could  not 
have  been  obtained  by  the  material  then  condemned  and 
rightly  condemned. 

Mr  HuGHES,  resuming,  said  that  the  only  improvement 
thai  had  taken  place  in  the  quality  of  slag  was  due  to 
improved  grinding  ;  and  he  would  like  to  refer  to  Table  I., 
in  which  the  Peace  River  phosphate,  with  a  grinding  of 
U3-61  fineness,  actually  showed  a  greater  amount  of  phos- 
phate of  lime  dissolved  by  the  weak  solution  of  citric  acid 
than  was  shown  by  the  basic  slag,  the  figures  being  21  ■  61 
as  against  1 8 •  i(9.  He  ventured  to  think  that  had  the 
Aberdeenshire  experiments  been  carried  out  more  extensively 
in  this  country  the  actual  value  of  finely  ground  raw  phos- 
phates would  have  beeu  demonstrated  long  ago.  Basic  slag 
beingj  however,  introduced  just  when  these  experiments  in 
the  north  had  terminated;  attention  was  naturally  coneen- 
trai  ,1  upon  it,  especially  as  the  cost  was  then  so  low,  and  it 
naturally  became  the  favoured  material  for  field  experiments, 
with  increasing  success;  though  as  will  be  seen  from  Table  I., 
its  solubility  was  greatly  inferior  to  that  of  basic  super. 

Dr.  Dykr  :  But  the  solubility  of  basic  slag  in  a  stronger 
solution,  such  as  1  per  cent.,  was  much  greater  than  that 
referred  to  in  Table  I. 

Mr.  Hughes,  continuing,  said  no  doubt  a  1  in  100 
solution  would  dissolve  out  more  than  his  weaker  solution, 
1  to  1,000;  but  the  relative  solubility  was  still  against  basic 
slag  and  in  favour  of  basic  super,  as  the  following  figures 
clearly  indicated  ;  — 

Comparison  of  Solubility. 

I  grin,  of  each  of  these  materials  was  treated 
respectively  with  200  c.c  of  1  per  cent,  solution  of  citric 
acid,  400  c.c.  cf  0-5  per  cent.,  1,000  c.c.  of  0-1  per  cent., and 
2,000_c.c.  of  0-0.->  per  cent. ;  allowed  to  stand  24  hours,  with 
occasional  stirring. 


Basic 
Super. 


Portion  soluble  in  200  c.c.  1  per  cent. 
,,         400  „0-5 
„      MOO  ,.0*1 
„      3,000  ,,.0'OS      „ 


94-70 
0.V31I 
05TO 
02-tu 


Basic 
Slagi 


6t"70 
54-5(1 
88-30 

3ir:si> 


It  would  be  seen  that  while  the  solubility  of  the  basic 
super  remained  practically  constant  up  to  a  dilution  of 
only  one  part  of  citric  aeid  in  2,000  parts  cold  water,  the 
solubility  of  the  basic  slag  declined  with  the  dilution 
enormously.  He  could  not  agree  with  Dr.  Dyer's  suggestion 
that  perhaps  it  would  be  more  economical  to  use  ground 
phosphate  instead  of  slaked  lime.  The  lime  was  hydrated 
and  in  a  very  soluble  form,  whereas  the  raw  ground  phos- 
phate would  be  coarse  or  tine  according  to  the  grinding,  and 
the  action  of  the  acid  in  the  superphosphate  would  be 
directed  rather  upon  the  carbonate  of  lime  than  upon  the 
phosphate  of  lime.  In  conclusion  he  would  say  that  the  new 
manure  must  stand  upon  its  own  merits;  and  it  on  I  v  re- 
mained for  him  to  thank  i  hose  gentlemen  who  had  supported 
him  in  expressing  their  opinion  that  the  manure  would  prove 
useful.  Experience  had  shown  that  basic  slag  was  a  very 
valuable  manure,  and  if  his  mauure  was  still  more  soluble 
and  rapidly  available,  as  was  indicated  by  its  much  greater 
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rSSSe  manure,  which  «,  jus.  what  the  fanner  wanted. 

#lanrl)ffltrr  Vernon. 

3f««<wj  A«W  on  Tuesday,  April  S*d,  1901. 




appoint  a  certain  number  amongst  them  to  try  these 
and  report  upon  them. 

Tin*    suggestion    was    supported    by   Dr.   Langooi 
Messrs.   Carter    Hell,    Koyle,   and   Steuhouse,  and  ii 

reset  veil  t  —~ 

•That    the    Chairman.    Messrs.   J.    Carter   Bell. 
Thomson  C.  Estcourt,  11.  Bowes,  and  Dr.  A.  K.  Mil 
appointed  a  committee,  with  power  to  add  to  their  nil 
to  decide  on  the  best  method  of  det<  rmimng  arsenic 
and    drugs,   and  duly  report    on   same  to  tin 
invite  proposals  as  to  methi  da." 


GROSSMANN    IN    THE    CHAIR 


DISCUSSION  <'N   Till'  NEED  or  A  STANDARD 
TEST  FOB  ABSENIC. 
The  Chairman,  in  opening  the   Ui-cussion.  said  that  in 
future  .t  would  be  necessary  to  examine  for  arsemc  a  gre.i 
SSS  stances  in  which  that  poisonhad  not  h.theito 

teen  looked  for.  especially  those  winch  had  been  prepared 
bv  mean:-   ol    sulphuric   and  hydrochloric  acids.      But,  as 

^"  ,  « idelv  spread,  and  could  be  detected  in  such 

^ ^quantities,  an  ordinary  qualitative  test  would  be  use- 
«...  „it  would  reveal  arsenic  in  almost  every  article  of 
!,  would  therefore  he  necessary  to  determine 
quantitative!}  the  amount  of  arsenic  present,  so  as  to  form  m 
Jacl,  opinion   whether  the   quantity  entering  the 

human  system,  within  certain  limits,  might  be  dangerous  to 
health  or  n.  it.     Assuming  that  &  grain  of  arsenic  might  be 
token  dailv  for  weeks  with  safety,  and  that  the  line  between 
a  laree  consumer  of  beer  and  a  drunkard  were  drawn  at  one 
gallon  per  dav-u  very  liberal  allowancc-they  could  not  go 
far  wrong  in  passing  a  beer  at  anything  under  &  gram  of 
arsenic  per  gallon.     Anyone  taking  more  than  a  gallon  per 
dav  would  have  to  suffer  for  it  in  any  case,  and  it  would 
be" doing  arsenic  an  injustice  to  blame  it  for  any  evil  con- 
sequences that  would  be  likely  to  arise   in   such   a  case   of 
over-indulgence.      But    in   order   to   fix   the   quantities   of 
arsenic  which  might  be  allowable   in   different  foods  they 
must  have  command  of  a  fairly  quick,  accurate,  and  simple 
quantitative  test,  and  preferably  one  which  should  be  adopted 
by  the  chemical  and  medical  profession-  as  a  standard  one. 
s'uch  a  test  was  not  yet  known,  and  it  was  a  matter  worthy 
of  the  attention  of  that  Section  to  assist,  as  far  as  it  lay  in 
their  power,  in  fiuding  such  a  te<t.     In  his  opinion  neither 
Beinsch's    nor    Marsh's   test   were   originally  intended  for 
quantitative  tests.     A-  these  tests  were  used  at  present, they 
were  liable  to  beextremely  fallacious  when  used  quantitatively. 
But  a  combination  of  the  two  might  possibly  lead  to  satis- 
factory  results,  and  though  be   had  been   disappointed  in 
one    direction,    he   had   been   confirmed   in   his    views   in 
another      His  idea  was  to  submit  the   liquor  contaminated 
with  arsenic  to  Keiusch's  test,  so  as  to  deposit  the  arsenic 
on  the  copper  foil  in  the  usual  manner.     The  foil  was  then 
wejj  ut  distilled  water,  and   treated  with   strong 

nitric  acid,  -  as  to  oxidise  the  arsenic  -which  had  been  de- 
posited, to  at-enic  acid,  and  also  to  dissolve  the  excess  of 
copper  To  this  solution,  containing  nitrate  of  copper 
and  arsenic  acid,  pure  caustic  alkali  was  added  in  excess, 
BO  as  to  remove  the  copper  and  any  antimony  that  might 
,,.,x ,  -ited  along  w  ith  the  arsenic,  and  the  solution 

made  up  I-  a  definite  volume.  The  excess  of  alkali  in  the 
filtered  liquor  was  then  exactly  neutralised  with  pure  nitric 
acid.  This  solution,  containing  ali  the  arsenic  us  arseniate 
led  to  ues8lerise  by  means  of  magni  sia  mix- 
ture, and  also  bv  means  of  a  copper  solution,  but  without 
■„,.  'results.    Reliable  results  might,  however, 

'  the  application  of  Marsh's  test  to  this  solu- 
<   .  arsenic  as  arseniate  of  potash,  viz.,  by 
adding  this   solution    to   the   Marsh's  apparatus   in   such    a 
qua  |iroduce  a  mirror  or  stain   which  could   be 

con.i  (hat  obtained    from    a   standard   solution   of 

arsenic  tri  a    '■-  in  the  same  manner. 

II,.  i  ,!  -  ,  fgest  that  a  committee  '»■  formed,  similar  to 
(he  one  in  connection  with  the  London  Section,  for  the 
purpose  ol  considering  the  best  means  of  arriving  at  a  good 
standard  test  ;  that  members  be  invited  to  send  in  proposals 
as  to  methods    of  analysis.     The   committee   would   then 


NOTES  ON  INDIGO. 

BY    HERBERT   LEVINSTEIN,    ll.SC,    Hln. 

Mr  purpose  in  coming  here  to-night  is  to  give  you  i 
note-  on  the  general  methods  adopted  or  sugge 
commercial  production  of  artificial  indigo.  I 
with  the  actual  details  of  manufacture  and  of  r 
employed  in  the  various  and  complicated  pro 
another  occasion.  . 

Let  me  recall  to  your  miuil  that  artificial  mdigo  hi  II 
the  licrlit  of  dav  when   it   was  made  by  Baeyer  from  ti 
asfarCbackas  "l  870,  though  the   synthesis  wa<  onh 
completed  in  1878,  when   isatine  itself  was  produced  it 
,,-nitrophenylacetic  acid. 

From   that   dav  the   Badische   Anilm   und  .Soda     i 
occupied  themselves  with  the  technical  produ 
substance,   yet   it   was    only    in   the    middle  of  1 
artificial  iud*igo  was  brought  on  to  the  market  in  bulk 

Twenty  years  of  incessant  research   hai 
before  anv  success  was  obtained. 

of  the 'numerous   methods  of  preparing  indi( 
have  been  or   are  being  tried  on  the  large  sc 
the    two;  methods,  due  to   Baeyer,    in   which  (I) 
einnamic  acid  and  (:>  i  n-nitrobenzaldebyde  areas, 
products  ;  and  the  methods  of  (3)  Heuinarm  and  (4   n. 

mY n '  With  regard  to  the  first  of  these  methods  the  1 1 
onitrocinnainic    acid    proved     too   expensive, 
owin^   to  the  difficulty  of  finding  a  use  foi 
p-mtrocinnaniie  acid,   whose   formation   it    was  no! 
possible  to  avoid.  _ 

(9)  The  second    method,  whereby  indigo  is proili 
condensimi    o-nitroben/.aldehyde    with   acetone, 
the    method   par    excellence    were   o-uitrohenialdcl  • 
cheap  substance,  for  a  yield  of  indigo   is  obtained  i  U 
70  per  cent,  of  that  which  is  theoretically  po< 

o-Xitrophenvllactic    acid   ketone,  the   intermedia 
produced  bv  the  action  of  acetone  on  o-n.trobet.zal 
has  actually  been  on  the  market  sin-  1893,iuthe   I 
its  bisulphite  compound. 

Under   the   name  of  Kalle's   salt,  it  has  found  a   * 
application  in  indigo  printing. 

Last   year  a   very  important  advance 
preparation  of  o-nitrobenzaldehydc. 

The  best  process  up   to   that  date  belonged  to 
Meister,  Lucius  und  Bruning,  who  prepared  it  In 
toluene  by   a  very  complicated  method,  i dm .: 
four  chemically  distinct  processes. 

o-Nitrotolueue  was  comerted   into  o-mUobeMJ 
by  cbloriuation,  then  condensed  with  anilini 
oxidised  to  the  corresponding  benzyhdine  denv 
This  body,  of  the  following  formula  :  — 


C.IL-CTI:  NClI, 


N(  >.. 


lerivativ. 


was  finally  split  up  into  o-nitrobenzaldebyde  and  i 
the  action  of  dilute  acids.  , 

However,  a  French  firm,  the  Soceie  des  Isines  d 
v,  n    much  simplified  the  preparation,  and  obtau 
satisfactory    yield    of     o-nitroben/aldehyde    Dj 
oxidising  o-nitrotoluene,   in    one   operation,   u, 
manganese  dioxide. 

Their  patents   include   the   preparat.on  of  two 
methvl  indigos  from  tin    two  0-nitrotolyUtohyd« 
they  obtain  in  a  precisely  analogous  manner  by  in 
of  the  o-nitroxylidines. 
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sitter,  Lucius  mid  Briiniug  have  acquired  the  use  of 

intents. 

iterating M  tins  method  is,  it  has  not  yet  attained  great 

I  Ml  value. 

t .  Itrunck,  uf  the  Badische,  has  pointed  out  that  by  this 
natural  indigo  could  never  be  entirely  replaced 
'  the  limited  suppl)  of  toluene,  which,  according  to 

iverages  annually  but  5,000—  6,000  tons. 
IK  production  of  indigo  is  about  5,000 — 6,000  tons, 
n  by  the  new  process  about  4  tons  of  toluene  are 
,    red  to  produce  1  ton  of  indigo. 

wever.  even  if  we  accept  the   view  that  the   process   is 
,        not    adapteil    to    entirely  replace    the   indigo 
I.  ,  its  use  on  a  large  scale  is  feasible. 

At  the  present    moment   the   only  process    which    is 

competing  with  the  natural  method  is  the  improved 

t    Ileutnaun.  the   late    professor   at    the    Zurich 

luteal    Institute.      Originally,    as     is    well    known, 

V,    process    consisted     (i)    in    condensing    aniline 

it  -hloracetic  aeid,  and  (ii)  melting  the  phenylglycocoll, 

il  thereby  produced,  with  alkali. 

I  i-  formed,  and  readily  converted  into  indigo  by 
lation  of  the  air. 
I   subsequently    modified    by    the    inventor,    and   now 
it    by   the    liadisehe,    the   process   is    somewhat 
•nt. 

hranilie  acid,  and  not  aniline,  is  condensed  with  chlor- 
acid,  since  phenylglycoooll-o-carbosylic  acid — 

/N,NH— CH.,.COOH 

II 

>/X!OOH 


> 


phthalie   acid    and 


pv»  a     more    satisfactory 
glycocoll  itself. 

randic    acid    is    made     from 

acid  from  naphthalene. 

-lingly    the  primary    substance    for   the  technical 

*i  tian  uf  artificial  indigo  is  now  naphthalene. 

i  iBrunck,  of  the  Badische.  lays  great  stress   upon   the 

u  so  that,  with  your  permission,  I  shall  quote  the  some- 

luarkable  statements  that  he  makes  with  reference 

iubstance  in  a  recent  paper  read  before  the  German 

S  icicty. 
th  phthalie  acid  as  the  raw  product  for  anthranilic 
1  laphthalene  became  the  primary  product  in  the 
'  lis  of  indigo,  and  thereby  a  secure  basis  for  the  pro- 
■t  of  indigo  on  the  large  scale  was  attained.  From 
-  omeut  I  have  been  firmly  convinced  that  our  great 
e  would  be  attained  ;  namely,  the  substitution  of 
arid  indigo  for  the  natural  product. 

liar  which  is  annually  worked  up  to  hydro- 
-  contains  40,000  to  50,000  tons  of  naphthalene,  of 
■•jiiilv  15,000  have  hitherto  been  isolated,  since  they 
!  iKcient  to  satisfy  the  demand  of  the  world.  Therefore  at 
i.otK)  tons  remain  at  the  disposal  of  the  indigo  manu- 
r,  which  could  be  isolated  in  the  same  way  and  at  the 
">t  as  the  above-mentioned  15,000  tons.  This 
i    of  naphthalene   is   more    than   sufficient   for  the 

of  the  world's  consumption  of  indigo." 
ily  speaking,  Dr.  Brunck   is  not  quite  accurate   in 
that  these  additional  25,000  tons  could  be  produced 
same    cost   as    the    naphthalene    now    produced, 
proportion    of  the   pure  naphthalene  on   the 
is    manufactured    from    the     crude    salts   which 
•  crystallise  out  of  the  creosote  oil,  and  which 
i  ily  be  recovered. 

further  quantity  of  naphthalene   must  be  obtained 
|e  creosote  oil  by  special  methods  involving  greater 


ing  that  the  cost   of   producing  these   25,000 

naphthalene   would  not   be  greater  than   that  of 

the    15,000    tons     already    on     the     market, 

nek  obviously  implies  that  the  price  would  also  be 

ie. 


H  a  serious  error. 


vield    of    indigo   than    does 


The  best  proof  lies  in  the  fact  that  after  only  a  com- 
paratively small  purchase  by  the  Badische  the  price  of  pure 
naphthalene  went  up  from  .V.  10s,  to  about  in/. 

Ho  not  think  that  this  is  an  unduly  inflated  price  due  to 
a  temporary  cornering  of  the  market. 

It  does  not  pay  manufacturers  to  isolate  and  purify 
naphthalene  at  a  price  considerably  below  10/..  and  even  at 
this  price  many  distillers  of  creosote  oil  are  unwilling  to 
erect  the  special  plant  required  for  the  purpose. 

If  more  naphthalene  is  requited  there  will  therefore  be 
a  further  rise  in  price. 

This  rise  has  taken  place  when  the  price  of  creosote  oil 
was  particularly  low. 

What  the  price  of  naphthalene  would  he  if  the  Badische 
supplied  the  whole  world  with  indigo  is  an  interesting 
speculation  for  all  of  us,  and  must  give  food  for  thought 
to  the  planters. 

The  fact  is  that  when  the  price  was  5/.  10.«.,  the  only 
pure  napthalene  on  the  market  was  prepared  from  one  of 
two  sources  :  either,  as  already  mentioned,  from  the  crude 
salts  which  had  spontaneously  crystallised  out  of  the 
creosote  oil,  and  which  could  be  isolated  at  a  very  small 
cost ;  or  that  which  the  manufacturers  of  creosote  oil  were 
bound  by  contract  to  remove  from  the  oil  against  their  will 
ami  inclination.     But  to  return  to  our  subject. 

(a)  Phthalie  acid  is  produced  by  dissolving  pure  naph- 
thalene in  fuming  sulphuric  acid  and  then  distilling  the 
solution  in  the  presence  of  the  mercury. 

The  utility  of  the  latter  substance  was  discovered  by  the 
accidental  breakage  of  a  mercury  thermometer. 

The  great  point  is  the  recovery  of  the  35,000-40,000 
tons  of  SO.,  which  are  annually  produced  by  this  oxidation 
of  the  naphthalene,  and  their  re-eonversion  into  S03  by 
the  CI.  Winkler  contact  process. 

(b)  The  anhydride  of  phthalie  acid  obtained  in  this 
manner,  after  purification,  is  treated  with  ammonia  under 
pressure,  and  thereby  converted  into  phthalimide. 

(c)  By  the  action  of  chlorine  and  alkali,  phthahmide 
easily  goes  over  into  anthranilic  acid,  in  Eccordance  with 
the  general  reaction  associated  with  the  name  of  A.  W. 
Hofmann. 

(d)  This  body  is  now  condensed  with  ehloracetic  acid, 
whereby  phenylglycocoll-o-carboxylic  acid  is  produced. 

(e)  Phenylglycocoll-o-carboxylic  acid  is  converted  into 
its  sodium  salt,  and  then  melted  with  finely  powdered 
caustic  soda. 

The  melt  is  then  treated  with  water  and  a  current  of  air. 
Indigo  separates,  and  is  filtered  off,  pressed,  and  dried. 
The  following  formulae   represent   the   chemical  changes 
which  occur  in  the  course  of  the  process  :  — 


NAPHTHALENE. 

..       COOH 

Anthranilic  Acid. 


y.       XOOH 

I  I    - 

^/"V'OOH 
Phthalie  Acid. 


/\/co\ 


/ 


NH 


/\/ 


\/\co 

Phthalimide, 
COOH 


\/\ 


:nh— ch3cooh 

PhenyIglycocoiI-0- 
\ylie  Acid. 


/v 


CO 
CH„ 


/\ 


NH 
Pseudo-indoxyl 


Indigo. 


The  preparation  of  ehloracetic  acid  is  an  important  part 
of  the  process. 

No  less  than  2,000  tons  of  acetic  acid  aro  already 
annually  chlorinated.  An  enormous  quantity  of  very  con- 
centrated chlorine  is  required. 

This  want  is  satisfied  by  the  Griesheim  electrolytic 
method,  though  the  chlorine  must  be  subsequently  purified 
by  liquefaction. 
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It  is  of  interest  to  chemical  manufacturers  to  reflect  that 
the  commercial  preparation  of  artificial  indigo  was  depen- 
dent on  a  complete  change  in  two  of  the  oldest  chemical 
industries — the  manufacture  of  chlorine  and  of  sulphuric 
acid. 

1.-0  Very  different  is  the  extraordinary  process  discovered 
bj  Saadmeyi    ,  and  patented  by  Messrs.  Geigy,  of  Bale,  in 

Thi<  process  may  torn  out  to  be  a  more  dangerous  foe 
to  natural  indigo  than  that  o!"  the  Badiscbe.- 

Starting  from     aniline   the   materials   used   are   carbon 

disulphide,  potassium  cyanide,  spirits,  white  lead,  ammonium 
sulphide,  and  sulphuric  acid. 

I'iic  price  of  potassium  cyanide  is  about  Is.  a  lb.,  and  the 
cyanide  used  is  quite  destroyed. 

If  a  cyanide  process  were  invented  which  would  bring 
the  price  of  KCN  to  3d.  or  Id.,  the  process  would  have  a 
chani  M>,|s   S°  smoothly  and  the 

are  good. 

The  p  it   even  now  with  great  confidence, 

and  a  large  amount  of   money  has  been  invested  in  plant 
and  machinery. 

leyer  discovered  that  when  aniline  was  treated 
with  chloral  in  the  presence  of  hydroxylamine  a  very- 
peculiar  body  was  obtained,  of  the  following  constitution:  — 


C,.H3 


OH:NOH 


ff= 


XHC,H, 

which,  on  treatment  with  concentrated  sulphuric  acid  at 
90°,  was  com  cried  iuto  the  hitherto  unknown  a-anilide  of 
isatine — 

C,-.H4 CO 


X 


NHCCH, 

Sandnieyer  shortly  afterwards  discovered  that  the  very- 
expensive  oxime  formulated  above  could  be  substituted  by 
the  corresponding  nitrile,  which  is  identical  with  Lauben- 
heimcr's  hydrocyancarbodiphenylimide  (Ber.  XIII.  2155). 


C,H, 


C.N 


X  — 


— c 


I  II 
I 


I  XXII, 


Mil  ,  II-, 

(a)  An  almost  quantitative  yield  of  a-isatanilide  is 
obtained  when  this  nitrile  is  reduced  with  ammonium 
sulphide  to  a  thioamide  of  the  following  constitution  : — 


liefore  it  is  treated  with  concentrated  sulphuric  acid  at  90°. 

(I, >  A  good  \icldnf  the  nitrile  itself  is  obtained  in  one 
perationhy  treating  thiocarbanilide  with  potassium  cyanide 
and  white  lead  in  a  |ueous  solution. 

(.i  Thiocarbanilide,  as  is  well  known,  can  be  prepared 

aniline  with  IS,. 
'  The  value  of  a-isatanilide  lies  in  the   tact  that  it  i>  easily 

converted  into  indigo  by  tie       i  of   ammonium  sulphide, 

and  into  isntin  by  the  action  of  dilute  acids. 

-    well  known  thai   ecu  oercial  indigo  is  a  variable 
mixture,  containing,   nir.on  -    .  indigo  red  and 

indigo  glut.  n. 

It  is  claimed — with  what   truth  I  know  not — that  for  the 
ig  of  wool  the  fastness  and  the  depths  of  shade  produced 
are  to  a  considerable  extent  dependent  on  the  presence  of 
thl  91   two  bodies — ill  particular  of  indigo  red. 


If  this  be  indeed  the  ease,  then   Sandmeyer's  pro 
a  very-  great  advantage   over    the    other  synthetic  in. •the, 
which   do   not    simultaneously  produce   indigo   red  ;  for, 
reducing  a-isatanilide  in   the  presence   of  isatin   by  mea 
of  ammonium  sulphide,  indigo  red  can  be  produced  at  jril 

1  have  now  put  before  you.  in  brief,  the  methods  by  wh 
the  synthetical   production  of  indigo  on  the  large 
being  attempted,  as  well    as   the   method  by  which   this  1 
already-  been  actually  carried  out. 

The   great   complexity    of    the    latter    manufacture,  i 
number  of  different  processes   involved   before  naphtbalt 
is    finally    convened    into    indigo,  must    have    fori 
pressed  yon. 

The  manufacture  of  SI),,  the  preparation  of  phthn 
acid,  the  intermediate  production  of  phthulimide 
conversion  to  anthranilic  acid,  the  preparation  of  chlot 
and  of  chloracetic  acid,  th  •  condensation  to  phenylgh 
coll-o-carboxylic  acid,  and  the  final  conversion  into  iiiil 
arc  alone  eight  chemically  distinct  operations,  - 
which  are  in  themselves  important  manufactures. 

The  extreme  difficulty  of  making  a  body  obtained  bj 
much  toil  compete  in  price  with  that  bountifully  hestov 
by  nature  is  obvious. 

Consider  only  the  enormous  depreciation  in  value  of 
apparatus   in   which   filming   sulphuric   acid  or   chl 
caustic  soda   are   continuously    used   at    high    tempi 
I  lousider,  too,  the  fluctuating  and  uncertain  price  of  the 
materials. 

The  price   of   naphthalene   has   already  nearly  donf 
whilst  the  largest  source  of   supply  has  just   advanced 
price  of  pyrites  from  3yi/.  per  unit  to  ,irf.  per  unit  for  u 
year's    delivery.      It    seems     probable,   indeed,   that 
difficulties  of  this  manufacture  render  the  Badischeincapa 
of    making  further   substantial    reduction  in  the    p 
artificial    indigo.      On  the   other  hand,  scientific  meth 
have  been  applied  to  the  cultivation  and  extraction  of 
indigo  plant.     A  great  reduction  in  the   cost  of  pr 
natural  indigo  is  already  assured. 

Let  these  improvements  be  but  generally  adopted,  let 
planters  but   meet  the  occasion  with  energy  and  detenin 
tion,    and   the   complete   substitution    of  the  indigo   [il 
by    the    artificial    product    will    remain    a    doubtful     I 
problematical  event. 


£UU)  ©orft  et>fctt'oin 


Meeting  held  on  Friilni/,  March  22nd,  1901. 


MR.    CLIFFORD    RICHARDSON   IX    THE    CHAIB. 


CHAIRMAN'S  ADDRESS. 


UNIFORMITY  IX  TECHNICAL  AXAI 

DY   CLIFFORD   RICHARDSON. 

Tin;    subject   which    I    am    bringing  to  your   atteul 
evening  is   by  no   means  a  new  one.     The  question 
lo  attain   greater  uniformity  in    methods   and  results 
analysts,  and  especially    among   technical 
the  payment  of   large  sums   of  money  is  dependent 
work,  has  been  discussed  again  and  again. 

1  am  anxious  only  to   show   in   this  c ection  who" 

been    actually    accomplished    in    certain    direction! 
operation,  and   to   suggest  the  extension  of   this 
other   fields   unilei    the  auspices   of  oui    section,  al 
course,   in   a    very    simpl      way,    to    arouse    inter*! 
subject  and  later  extending  the  field  as  the  di  man 

'i  h     difficulties   to   be  met  and   overcome  in  Brriv 
accuracy    and    uniformity    in    analytical    work    have 
stated  in  several  addresses  and  papers  which  b 
in  the   last   ten  years,  and   which  are  probably  well  I-  " 
to  von. 
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Dr.  »'■  B.  Dudley.  in  September  1892,  took  as  the  theme 

.i  his  address  before  the  <  Ihemical  Section  of  the  Engineers' 

of  Western  Pennsylvania,  "  Discrepanci  in  I  'hemical 

u  ,.rk   h\   diffeienl    Workers"  (this  Journal,    is;i:(,  :t79). 

1.  showed  thai   the  astonishing  discrepancies  at  that  time 

io    be    found    in    the    work    of   different    analysts    upon 

!\    the  same  sample  of  steel   mighl   he  attributed 

■iilicr  to  nek  of  uniformity  in   the  samples  upon  which  the 

rork  was  done,  to  impurities  in  the  re-agents  used,  to  lack 

■  ■unity  or  carelessness   in  manipulation,  or  to    the 

aetbods  employed.     The  same  subject  was  elaborated  by 

dley  in  conjunction   with   Mr.  F.N.   Pease,  in  the 

urmofa  paper  which  was  read  at  the  Worlds  Congress  of 

s   lit    i  hieago,   August   21st.  1893,  and  published  in 

be  Journal  of  the  American   Chemical  Society,  1893,15, 

o|,  nud  which  J   would  urge  everyone   interested  in  the 

abject   to   read,   although    it   applies    principally   to    the 

ul\sis  nt'  iron  and  steel. 

Hans  Freiherr  von  Jiiptner,  in  Max  1896,  addressed  the 
ron  and  Steel  Institute  of  Great  Britain  on  "  The  Intro- 
octron  of  Uniform  Methods  of  Analysis  "  in  that  industry. 
e  »nii  over  much  the  same  ground  as  the  preceding 
ithors  and  attributed  the  difficulties  and  lack  of  uniformity 
hieh  have  been  met  to — 

(1)    Gross  errors  of  analysis. 

(:;l   Impure  re-agents. 

(31  Defe  its  iu  apparatus. 

(4)   Defects  in  manipulation. 

(a)    Defects  in  analytical  methods. 

(6)  Personal  errors. 

(7)  Errors  caused  by  unsatisfactory  factors  in  use  in 
Calculating  results,  due  to  inaccuracy  in  tile 
accepted  values  for  the  atomic  weights  of  well 
known  elements. 

(8)  Luck  of  uniformity  of  samples. 

Iu    his   address,    as   Vice  Chairman,  to    the  Manchester 

ction  of  the  Society  of  Chemical  Industry  in  1 899,  Dr.  -J. 

ossinan    spoke    nio-t    interestingly    "  On    the    Limits    of 

.■curacy  in  Technii  al   Analysis  "  (this  Journal,  1899,977). 

considers  the  constant  and  incidental  errors    which  may 

.  cct  results  and  agrees  with  Jiiptner  as  to  the  causes,    lie 

the  point   that,  with  our  ordinary  balance  weights 

d  atmospheric  conditions,  weighings  are  not  accurate   to 

fourth  decimal  of  a  gram,  iu  consequence  of  which,  the 

i  ond  decimal  of  the  percentage  composition  is  inaccurate 

:  I  had  better  be  abandoned  in  aost  results  where  only  one 

I  mi  of  material   is   taken  for  analysis,  and  that  in  calcu. 

1  ing  results  we  use  atomic  weights   which  are  better  re- 

ifced   by  factors  obtained  by  check  analyses  conducted 

i     materials     of     known    composition    under    parallel 

ditii 

)r.  W.  V.  Hillebrand,  in  Bulletin  No.  14S  of  The  U.S. 

'ological   Survey,    in   discussing   "Some    Principles    and 

thods  of  Analysis  applied  to  silicate  Rocks,"  has  also 

the  causes  of  lack  of  uniformity  and  accuracy  arising 

i  rock  analysis.     Many  members  of  the  Section  could,  no 

•  ibt,  cite  other  articles  on  the  same  subject,  but  it  is  hardly 

ry. 

Vith  all  these  possibilities  of  inaccuracy  before  us  is  it 

worth  while  to   see  what  has  been  or  eau  be  accom- 

towarde  avoiding  some  of  them.     More  numerous 

a  I  more  successful  attempts  in  this  direction  have  probably 

■de  in  this  country  than   elsewhere,  although  the 

hive    for    many    years    endeavoured    to    attain 

fortuity  in  the  analysis  of  fertilisers,  and  the  iron  and 

uu-ts  the  world   over  have   endeavoured   to   get 

in  their  particular  field. 

he  initiative  in  this  respect  in  thel'nite.l  ^r   ■        „U1V  be 

>  hare  been  a  convention  held  at  the  United  states 

lent  of  Agriculture  on  July  28th,  1S80,  in   response 

.all  issued   by  the  Commissioner   of  Agriculture  of 

irgia,  Hou.   J.   T.    Henderson,    the    experience   of  the 

M  season,  with  the   variations   in  the  results  of  the 

lysea  of   the    same  commercial    fertiliser    by   different 

I  having  suggested  to  him  the  desirabilitv  of  securing 

iter  uniformity   i„    the   methods    of   determining    the 

uible  constituents   iu   this  material,   according  to   the 

■entage  of  which,  as  determined  hy  analysts,  the  value 


and  agricultural  utility  of  the  particular  fertiliser  were 
fixed,  at  turns  with  injustice  to  the  trade  and  again  to  the 
farmer.     This   convention    made   some   provisional    recom- 

lit  ions,  but  its   chief  accomplishment  was  in  bringing 

men  who  were  working  on  the  same  subject  into  personal 
contact  for  an  interchange  of  views.  A  second  convention 
was  held  iii  Boston  the  same  year,  a  third  in  Cincinnati 
the  next  year,  both  in  connection  with  meetings  of  the 
American  Association  for  the  Advancement  of  Science.  At 
the  lattet  a  committee  was  appointed  to  rcci  rnmend  methods 
i.  i  the  detcrminati  in  of  phosphoric  acid  in  fertilisers.  The 
committee  sent  out  samples  nt  various  phosphatic  manures 
with  proposed  methods  for  their  analysis.  The  results  were 
most  discordant  and  discouraging,  and  nothing  further  was 
done  in  the  way  of  organised  effort  until  1884,  when  investi- 
gations of  various  methods  in  the  hands  of  several  chemists 
had  thrown  sufficient  light  on  the  subject  to  justify  the 
calling  of  another  convention  at  Atalanta  in  May.  At  this 
mil  ting  the  results  of  the  experience  of  the  members  in  the 
preceding  thne  years  were  evident,  especially  the  effect  of 
the  work  of  Messrs.  stilwell  and  Gladding,  of  New  York, 
published  iu  the  American  Chemical  Journal  a  shoit  time 
before  (January  1884),  and  of  Professor  Johnson,  of  New 
Haven,  both  in  connection  with  the  determination  of 
reverted  phosphoric  acid.  There  was  such  a  unanimity  of 
feeling  at  this  convention  that  methods  were  adopted 
which,  although  since  added  to  very  largely  and  in  some 
re-pects  modified,  have  been  standards  up  to  the  present 
time  for  analysing  superphosphates. 

Iu  September  of  the  same  year,  at  a  meeting  in  Phila- 
delphia, adjourned  from  that  in  Atalanta,  the  Association 
of  Official  Agricultural  Chemists  was  finned.  This  associa- 
tion was  originally  nothing  tnoiv  than  a  body  of  fertiliser 
analysts,  but  it  was  the  pioneer  iu  sending  out  samples  of 
material  for  analysis  by  different  chemists,  and  the  first 
report  of  the  committee  on  the  determination  of  phosphoric 
acid,  in  the  following  year,  expressed  the  belief,  derived 
from  the  results  of  the  first  attempt,  that  an  annual  distri- 
bution of  samples  and  comparisons  of  results  would  be  of 
great  use  in  securing  accuracy  and  uniformity  among 
analysts.  This  was  the  general  belief  of  the  "members, 
although  the  results  of  the  determination  of  nitrogen  on  the 
same  sample  in  different  laboratories  were  so  discordant 
that  the  committee  on  this  subject  decided  not  to  report 
them. 

The  problems  connected  with  fertiliser  analysis  had,  of 
course,  to  be  settled  first,  and  no  attention  could  be  given 
to  anything  else.  In  1886,  however,  the  Association 
extended  its  scope  to  the  methods  to  be  employed  in  the 
analysis  of  soils,  cattle  food  and  dairy  products,  and  in  the 
following  years  sugar  and  aleholic  liquors  were  taken  up. 
In  1896  the  field  of  the  Association  was  extended  so  as  to 
cover  methods  of  analysis  of  all  articles  of  food  and  drink, 
and  since  then  to  tannin  and  insecticides.  These  methods 
of  analysis  now  form  a  pamphlet  of  eighty-six  pages,  and 
all  of  them  can  be  relied  on,  at  least  for  uniform  results,  if 
the  details  given  are  closely  followed.  They  are  universally 
followed  by  agricultural  and  food  chemists  iu  the  United 
States,  but  are  subject  to  criticism  and  modification  lit  each 
annual  convention,  at  which  time  new  methods  are  brought 
up  for  consideration  and  are  usually  tested,  under  instruc- 
tions from  one  of  the  reporters  of  the  Association,  during 
the  following  year.  The  results  accomplished  by  this 
Associat.on  in  the  thirteen  years  of  its  existence  form  a 
most  striking  example  of  what  can  he  done  by  organised 
effort.  An  historical  sketch  of  it  will  be  found  in  Bulletin 
No.  .57,  Division  of  Chemistry,  U.S.  Department  of 
Agriculture. 

Inauother  direction  the  efforts,  already  alluded  to,  of  the 
irou  and  steel  chemists  to  arrive  at  uniformity  are  of 
interest. 

In  the  summer  of  1888,  Professor  J.  W.  Langley,  of 
Cleveland,  Ohio,  suggested  the  establishment  of  a  set  of 
samples  of  iron  and  steel  whieh  should  be  distributed  among 
the  chemists  of  the  world  and  carefully  analysed,  for  the 
purpose  of  bringing  about  uniformity  in  methods  and  setting 
up  a  standard  with  which,  iu  cases  of  dispute  in    regard  to 

■  World's  Congress  of  Chemists,  Chicago,  Aue.  S2nd,  1893.  Jour. 
Am.  Chem.  Soc.  189S,  15,  44S. 
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eonmiercial  analyses,  all  future  work  cotdd he   Wjjj 
This  proposition  me.  W|d>  "ONF-"1  •§££*,   Franco. 

mittoea    were   ^pointed    in    Sweden. ,w .^ 

Bagtand,  and  America.     1  he  re,  or tsol  <  ed  , 

anJtho«ork  accompb^1.  'J,,,    »         gn,,  s„„, 

Institute,  and  bj  Mr,  (  .  B.  i>       >  ;      !lt  Troy,  ,o 

American  Chemical  Society,  at  theirmee     r  tk,s  in 

December    1896,*    entitled   ■  >ome  _  t  that 

the  Analysis  of  Iron  and  Steel.  >-         '  d         in 

.her,  is  »«™SS?rf "'iSS* •*  BteeLnotwith- 
connection  with  the  methods  of  m i.l >  i  tMg 

sanding  the  fact  that more* ten turn  ha*  been  g  _f 

subject,  and  by  as  »hle  ?.en,  . is  <        .  |hl. 

analytical  chemistry;   this  ••      •     ;  .;.(  ...^       o{  mimlte    , 
demand  of  the  steel  mdostrj  1  or  I  °g  .     the 

percentage,  of  substances  ^vingniarte*  in 
qmilitv  and  character  of  the  metal.     There  '.as 
^portfron,  this  commtttee  smcelWC  andtheco    p 

„ork  seems  to  have  ceased,  P«h-«  •-       l£  ;e„  ,ne  aemal,d 
-  nrso,U«eh,no:er;u^t        ..- ^en^^^  _ 

for  it  began  m  1888,aiu1    I  nas  Western    lJenn- 

conimittee  ol  *  1tX1S-i2K*od.  employed  for 
sylvaniato  publishT   me  'u  chemists  in  the 

the  analysis  of  ores,  pig  iron,  «™*g   Pennsylvania. 
oratories  in  the  region  abonU  i«t .        h    ?«>  J  ^ 

M  the  Buffalo  me  *ing  01  th«    Ann net »  jon 

the  Advancement  of  Science  n  1886  th.       e 
appointed  a  committee  tc ^-P"*^ ^  man/diffi- 

c^?£^ 

I^an^ee^ 

per  million.  k  recently  by  the 

The  same  snhjec    has   beer   ta™     y  American 

looked  forward  to  with. nterest  chemical    , 

the  U.S.  Geological  Survey Oat the  «*.«>      ^ 

8tepS  M   TcSedas  ,honeChv  which  all  analyses  of  coal 

"fJ^SSl  Shoold  be  made,"  a  committee  was    \ 
aodeokeintbiscoun  The  c(>mmMw 

aPP,°ed   a r,rov"io „B1   method  in   1898  and  a  final  report  in 
^^icrmayracc^ptedas^moBtanftonJatavesate- 

mas,  »"""        j  T,       .  rections   given   will   at   least 

S2sssbf=^is,a-«= 

iTKLS?S?Aow,  however,  that  there  has  been.. 
,e™Xf Zle  attempt  -  S  *£ t  lurformity  » 

mCthets  "J  tfT-S.SSJK-5-  Lst/hae  been  great. 
A  1  Si"  Sorts  «oo;  have  been  directed  toward  uniformity 
£  method, "employed  in  chemical   analysis  as  related  to 

^^'hL^rdoubt  occurred  to  many  of  you  who  have  looked 
into  the  "obfert  that  an  attempt  might  be  made  to  extend 
Se^nefits  of  co-operation  to  the  technical  analyst  engaged 
*  the  I,  mina.M.n  of  materials  other  lhan  those  which  have 
been  mentioned.  1  have  had  forcibly  brought  to  my  atten- 
tat Z  possibility  of  doing  something  in  this  way  by  m, 
r-ereonal  relation  with  the  Association  of  Official  Agncol- 
,'r.l  <  ■h.-miM-,  and  by  the  following  experience,  which  I 
have  met  in  another  field  of  analytical  work. 

.  jour  \,n.  Chcru.  8oc  1897,  19,  98. 

li,HMiingCo.,1898. 


In  May  1897  the  representative  of  a  large  cement  com 
„,  v  came  to  my  laboratory  and  asked  me  my  opinion  as  t. 

StaST  which  to  accept.     He  submitted  .he  results  to,,,, 
which  were  as  follows  :  — 


Limestone  .Vo.  I. 


5'0« 
Unmina  and  iron  oxide  ....        ■>  m 

Oaloium  carbonate 8= 

Uagnesium  carbonate  ••■ 


Total. 


Silica ::•• 

Vlummannd  iron  ..Mac. 

t  :il,  ni'.'.i  carbonate 

Magnesium  carbonate 


Total. 


Total. 


Tolal. 


i7'lM) 
Magnesium  caruoiiuiu 


...  I       7-»9 

Silica •■ .      .,..,., 

Alumina  and  iron  oxide i  -- 

Calcium  carbonate "'  JJ 

Magnesium  carbonate 


Limestone  No.  8. 


Silica ■:•• 

Vluinina  and  iron  oxiue. 

Calcium  carbonate 

Magnesium  carbonate  .  ■ 


•2ft0 
9-24 

58-75 
3-92 


21'20 
8S9 

B7-M 
856 

93  B 


24-07 
7-78 

55  1I-. 
4'45 

9S,« 


Silica .•:•■ 

Vlumina  and  iron  oxiae. 

Calcium  carbonate.. 

Magnesium  carbonate  . . 


Total. 


i 

— 

22-90 
724 

59-71 
1-5S 

22-50 
782 
60  -97 

1-19    | 

01-38 

02'57     I 

E2-M 

7-81 
81-C8 


91*4) 


The  extremes  in  these  analyses  are  :— 
Limestone  No.  1. 


Highest.    Lowest. 


50fi 

Silica ; r:  .,.-,. 

Alumina  and  iron  oxide • .' ' 

Calcium  rarbomile.. J  "J 

Magnesium  cai-bonate 


Limestone  Xv.  '2. 


8-2 

Alumina'and  iron  oxide s;24 

( 'ulcium  •  arbonate. »' 

Magnesium  carbonate  -  - 


73S 
Oft 


24C7 

Sinca>>  • -  i  9"5t* 

Alumina  and  iron  oiwe ■ 

Calcium  carbonate.. j     - 

Magnesium  carbniatc | 
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These  results  were  extraordinary,  and  it  seemed  evident 
jt  here,  in  the  case  of  a  series  of  ordinary  limestones,  there 
.  ,  neat  opportunity  for  the  introduction,  not  only  of  a 
■thod  which  might  give  uniform  results,  but  also  one  thai 
,ul,l  crivt-  accurate  ones.  I  obtained  a  small  amount  of  each 
the  original  powdered  samples  submitted  to  tbe  analysts, 
,1  let  one  of  my  assistants  undertake  their  analysis  to 
termine,  if  possible,  how  far  the  methods  and  manipulation 
mv  |ui,  nld  be  relied  on  in  the  case  of  ordinary 

:  de  results  were  reported  by  Mr.  R.  II.  Parker  as 

Hows  :  — 

Limestone  No.  1. 


ica 

uuinaaml  iron  oxide. 

tide 

tnesium  oxide 

is  on  ignition 


41 

:r;i 
19 -2 

1-8 
40'5 


4-2 
fs 

49  ■!> 
1-7 

40 '3 


4-6 
34 


,  required    by   CaO  and 
fgO. 

99' 2 

100-9 

406               411 

Limestone  No.  2. 

SO                77                 77 

2  2 

it  -i 

32 
40  1 

1-9                   22 
480 

2-8 
400 

MtV7 

1004 

Limestone  Xo.  3. 


linaami  iron  oiide. 

nn  ovde 

n-sium  oxide 

on  ignition 


234 
»•« 

313 

is 
31  rt 


229 
93 

31-s 
It 

316 


23-1 
93 


1'7  •  7 


97o 


I    required   by   CaO   and 


W7 


■-•7  1 


raina  and  iron  oxide. 

ium  carbonat,- 

nesiuui  carbonate . . . 


2. 


3. 


4-1 
39 

S-'s 

38 


42 

t-s 
89-1 
36 


4-6 

34 


99-6 


101-7 


Limestone  No.  2. 


■nitia  and  iron  oxide. 

ium  carbonate 

■  carbonate  .. 


8-0 

2  2 

S4!> 

67 


7-7 

1-9 

85-7 

5-8 


7-3 
2-2 


1018 


101-1 


Limestone  No.  3. 


uina  and  iron  oxide. 

■  >onate 

cat  bona  te... 


"n  ignition  other  than 
>j  combined  with  cal- 
im  magnesium. 


234 
9-6 

560 
38 


92-8 


229 
9  3 

.-.  >-s 
4-0 


234 
93 


930 


97-5 


he  results  of  the  anal)  ses  which  were  submitted  to  me 
e  unfortunately  calculated  to  carbonates  and  it  has 
i  necessary  to  calculate  our  own  to  the  same  form  for 
lparison. 

\.u\sks  is  oi  it  l'WN  Laboratory  recalculated. 

Limestone  No.  1. 


Ooa  Results    i»    phei   kight    possibly   be    reported 

l\    Till:    LIGHT    OF    PROBABLE    BRROR8,     16     COMPARED 
WITH   THE    AVERAGE    OB    OTHER    ANALYSTS. 

Limestone  No.  1 . 


Silica 

Alumina  and  iron  oxide. 
Calcium  carbonate 

Mairnesiuni  carbonate  . . 


Our  own. 

1 

Reliable. 

41 
34 

S7-S 
S-8 

1   s 

2-3 

19 

4-8 

31 

91-5 

1-6 

99-1 

981 

101-0 

Limestone  No.  2 

Silica 

7-7 

2-1 

84-9 

6-2 

7-8 

ill 

85  5 

3-6 

7-8 

2-9 

84-8 

39 

100-9 

98-8 

99-4 

Limestone  No.  3. 


Silica 

Alumina  and  iron  oxide 

Calcium  carbonate 

Magneaiam  carbonate 

Loss  "ii  ignition  other  than 
COa  combined  with  cal- 
cium magnesium. 


23-2 

23-3 

227 

9-4 

82 

9-6 

56-4 

59-2 

59-3 

S-8 

S-n 

38 

49 

Not  determined. 

978 

93-7 

95-4 

It  was  evident  that  our  results  were  unsatisfactory  and 
did  not  compare  well  in  some  determinations  among  them- 
selves with  the  average  of  the  other  analysts  or  with  the 
results  of  one  particular  analyst  whom  I  had  reason  to 
believe  was  most  reliable. 

The  methods  employed  in  my  laboratory  w  ere  those  given 
by  Blair  in  his  book  on  the  analysis  of  iron,  modified  by 
such  refinements  as  had  been  found  to  be  desirable  frem  my 
own  experience,  such  as  re-solution  and  re-precipitation  of 
the  iron  and  alumina  and  the  lime,  as  without  this  no  proper 
separation,  sit  least  of  lime  from  magnesia,  can  be  accom- 
plished. These  refinements,  however,  were  not  sufficient, 
although  the  re-precipitation  of  the  oxalate  of  lime  had 
removed  a  considerable  amount  of  magnesia  which  had  been 
precipitated  with  it  and  had  increased  the  percentage  of 
this  substance,  shown  by  our  analyses  in  the  case  of  lime- 
stones one  and  two,  over  that  found  by  other  analysts  who 
had  probably  only  made  a  single  precipitation.  Our  results 
agreed  in  a  general  way  with  the  average  of  those  of  the 
other  analysts,  but  their  discrepancies,  as  large  as  six  per 
cent,  in  the  carbonate  of  lime  in  stone  number  three,  and 
nearly  six  and  four  per  cent,  in  one  and  two,  with  pro- 
portionately large  ones  in  the  amount  of  iron  and  alumina 
and  silica,  were  not  to  be  explained  at  the  moment. 

At  about  this  time  Hillebrand's  chapter  in  Bulletin 
Xo.  148  of  the  U.S.  Geological  Survey,  entitled  "Some 
Principles  and  Methods  of  Analysis  applied  to  Silicate 
Rocks,"  to  which  I  have  already  alluded,  appeared.  His 
careful  study  of  a  long  experience  with  the  subject  enabled 
him  to  present  us  with  a  fund  of  information  nowhere  else 
available. 

It  appears  from  his  statements  that  the  variation  in  the 
several  analyses  of  the  limestones  might  be  due  to  much 
the  same  causes  as  suggested  by  Dudley  and  von  Juptner, 
and  also  to — 

( 1)  Impurity  of  the  sodium  carbonate  used  in  fusing  the 
insoluble  residue  of  the  limestones,  as  it  is  impossible  to 
procure  a  chemically  pure  carbonate  in  the  open  market, 
or  was  at  that  time.  Such  impurities  would  increase  the 
percentage  of  silica,  iron  and  alumina,  lime  and  magnesia, 
all  of  them  being  present  in  the  salt. 

(2)  Incomplete  dehydration  of  silica,  the  temperature  of 
the  blast  being  necessary  for  this  purpose. 

(3)  Incomplete  separation  of  silica  from  iron  and 
alumiua  and  at  times  titanium. 
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Incomplete  removal  of  salts  thrown  down  with  the 
iron  ami  alumina,  which  can  only  he  removed  In  a  second 
precipitation  after  resolution. 

(5)  Incomplete  separation  ol  magnesia  tram  iron  and 
alumiuu  because  of  the  presence  of  au  insufficient  amount 
of  aniniouia  salts. 

(6)  Incomplete  separation  of  manganese  from  the 
ammonia  precipitate,  to  accomplish  which  the  first  precipi- 
tation should  he  made  by  the  basic  acetate  method. 

dehydration  of  the  precipitate  of   ircn 
and  alumina,  n  blast  being  necessary. 

Redaction  of  the  oxide  of  iron  by  careless  heating. 
(91  Lack  of  endeavour  to  determine  the  presence  of 
titanium,  barium,  strontium,  manganese,  phosphates.  &c, 
the  presence  of  more  or  less  of  which  would  he  unimportant 
from  a  technical  point  of  view,  hut  might,  according  to  the 
way  in  which  the  analyses  were  carried  out,  be  included  or 
excluded  from  some  one  determination  in  a  way  to  affect 
the  result. 

As   an   example  of  the  possibilities    in  the  direction  last 

ted  the  composition  of  two  limestones  from  Massachusetts 

analysed    by    Kakins    and    Stokes,    and    published    in    the 

bulletin  mentioned,  may  be  given. 


Insoluble 

Mu" 

NiO 

OaO 

MpO 

Km    

ilU 

00    ..   .. 
so3 


No.  1. — Dolomite;  Charlemont,  Alnss..    collected    b.v    Emerson. 

Analysis  by  Kak.i  i.  1,343. 

No.   S. — Dolomite,   Webster,     Mass..     collected    by    Emerson. 

Analysis  l>y  N.  $i. &  rd  No.  1,6.11. 

What  would  be  the  result  of  analyses  of  such  stones  by 
the  ordinary  industrial  chemist  ?  What  would  the  ferrous 
iron  be  reported  as?  And  yet,  perhaps,  the  majority  of 
limestones  carry  some  ferrous  iron. 

With  all  these  possibilities  of  error  before  the  ordinary 
analyst  is  it  remarkable  that  his  results  do  not  agree  with 
his  neighbours?  He  has  had  little  opportunity  to  inform 
himself  on  these  difficulties  heretofore.  Scattered  through 
chemical  literature  are  papers  on  particular  subjects,  but 
there  is  nowhere  to-day  in  a  single  article,  as  llillebrand 
says,  '■  an  exposition  of  the  methods  to  be  employed  in 
accurate  silicate  analysis."  except  in  so  far  as  llillebrand 
has  himself  put  the  subject  before  us. 

The  trouble  seems  to  me  to  be  that  there  has  been  no 
organised  effort  to  accomplish  this,  and  what  has  been  said 
of  silicate  analysis  may  he  said  equally  well  of  the  analysis 
of  ores,  asphalt,  acidimetry,  and  the  host  of  subjects  some 
one  of  which  one  analyst  meets  eery  day  and  another  only 
on  widely  separate  dates. 

Individuals  can  accomplish  little,  but  it  has  seemed  to 
me  that  the  American  section  of  the  Society  of  Chemical 
Industry  or,  if  this  does  not  seem  advisable,  an  association 
of  technical  chemists  or  analysts  might  be  able  to  do,  in 
'or  the  technical  analyst  what  the  Association  of 
Official  Agricultural  Chemists  has  done  for  the  agricultural 
and  food  analysts.  There  arc,  however,  many  difficulties 
to  be  overcome  and  objections  to  he  met  in  carrying  out 
such  a  plan.  To  most  analysts  the  main  objection  will 
be  the  lack  of  time  which  is  available  for  -ueh  work. 
Hillebrand  widely  says,  "  that  an  amount  of  time  dispro- 
portionate to  the  immediate  object  to  be  i  mght  shouldnot 
be  expended  on  every  analysis."  i  tig  everyone  "ill 
agree.  For  example,  if  it  is  sufficient  to  know  thai  in  the 
ne  numbered  three,  of  which  we  have  spoken,  there 


was  between  22-1  and   24-7  per  cent,  of  silica,  and  that  t 
amount   of   magnesium  carbonate  present   was   boc 
between    1  "2  nnd  3-4   percent.,  the  analyses  win 
been    quoted    would   have   been    sufficient.       M,,r, 
however,  the   requirements  of  such  analyses  are  that  t 
determination  shall   fall  within  an   accuracy  ,.|    half  ol  i 
per  cent.,  and  there    are    a    majority   of   cases    whi 
possible  error  should  not  exceed  one  or   two  tentht 
analyses  cannot  be  made  except  with  a  great  expeni 
time,  an  amount  that  is  either  not  available  or  the expsudil 
of  which  the  fee  for  the   analysis  will  not  compensate  1 
As  a  rule  the  public,  or  the  individual,  is  satisfied  with  I 
cheapest  work  as  long  as   they  tire  themselves  deceived 
to  any  error  it  contains  and  as  lone  as  the   results  do  i 
affect  unfavourably  their  purses.     This,  I  think,  can  bcih 
away  with  by  an  attempt  to  raise   such  analytical  work  I 
higher  standard.     The  problem  becomes,  therefore,  a  don 
one,  to  obtain   uniformity   of  method  among  the 
class  of  analysts  and  to  educate  the  poorer  analysts  and 
individual  or  corporation  to  this  standard.     Suppose  tl 
as  in  the  Association  of   Official  Agricultural   Chemist 
referee  or  a  committee  is  appointed  to  consider  and  r. 
mend  a  method  for  the  analysis  of  materials  in  use  in 
Portland  cement  industry,  and  having  done  so  is  reque- 
to  distribute   samples  of  a  hydraulic   limestone  or  cem 
among  all  chemists  who  may  wish  to  analyse  them.    W 
are    the    results    which    are   obtained    worth  ?     Luck 
uniformity  in  results   may,  as  we  have  seen,  he  die  to 
method,  the  re-agents,  or  the  analyrt.     There  would  prob; 
be    a   greater    uniformity   among   the    more   cxperieti 
analysts  which  would  necessitate  an  extra  endeavon 
part  of  the   less  experienced  men  to  equal   them  in  t 
work,  while  an   interchange  of  views  and  experien 
the  more  skilful  men  would  undoubtedly  result  in  the  ni 
fieation  of  the  details  of  the  method  as  originally  su 
in  such  a    way   as  to    make    the  possibility  of  ol 
uniform  results  with  it  greater  in  the  future,  both 
experienced  worker  and  the  recent  graduate. 

For  the  actual  results  of  work  of  this  description  In  t 
refer  you  to  the  reports  of  referees  on  various  su! 
the  proceedings  of  the  Association  of  Official  Agri> 
Chemists,  which  are  published  in  Bulletin  No.  51 
Division  of  Chemistry  of  the  Tinted  States  Pepar 
Agriculture. 

It  may  be  objected  that  chemists  of  corporation! 
not  care  to  enter   iuto  such  work,  or  that  ihey  mi;.'! 
prevented  from  doing  so  by  their  employers.     We  sh  i 
suffer  from  the  loss  of  the  co-operation  of  such  m.  n 
but  not    fatally  in   many  instances,  if   at    all.     Tic 
soon   be  obliged    to    accomnodate   themselves   to 
practice    in     commercial    dealings,    if    not    in    their     I 
laboratory,  and,  if  experience  is  of  any  value,  would 
take  up  methods  upon  which  they  could  rely. 

It  is  possible  that  we  can,  if  there  is  sufficient  in 
the  matter,  make  a  beginning  in  a  small  way  by  appoi  •'. 
committees  to  consider  a  few   subjects  which  are  of    ' 
than  individual  interest,  and   such  committees  can  at    I 
learn    what  the  spirit  of  the   technical    analyst  i- 
aud  if   he  wishes   to  pull  himself  out  of  the  narron    tl 
that  he  is  now  following.     If  it  does  not  seem  wis 
majority    to   attempt   uniformity  in   method,  it  is  at  U 
possible    to    endeavour    to    collect    the    various   mi    1 
employed  by  different  chemists,   as  has  been  doic 
iron   and  steel   industry,   and,    by    distributing 
be  analysed  by  these  methods,  to  learn  their  relativi 

1    can  appreciate    the   (act   that  many  chemists   d 
care  to  publish  methods  which  they  have  used  satisfic 
themselves  because  they   arc   criticised  and  torn  to  ; 
by  intolerant    persons.     Under  such  a    system  a*   I    ' 
proposed  I  hope   that  this   can    be  avoided,  as  t 
could  be    placed   in  the   hands  of  a   responsible  CO 
for  rational  criticism   and  comparison  with  others. 

Let  me  add   that  all  attempts  to  accomplish  anytlii 
this    direction    must    necessanh    he    -low    and 
much  careful  deliberation,  and  I  ask  that  yon 
matter   your  extended   consideration   and    I  hat    tier 
he  a   thorough  discussion   of  it,  not  necessarily  a 
6ome    future    time    upon     which    tlje    Section   may    I 
If     nothing    is    accomplished    I     shall    know     ilia  I 
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r..fes«ioD  is  not  ready  tor  this  advance  at  the  present 
imr,  but  shall  not  feel  that  it  can  be  long  before  we  put 
ursclves  on  the  same  basis  as  the  agricultural,  the  food, 
nd  the  iron  chemists. 


tJOTES  ON  NITRIC  At  in  AND  MIXED  ACID 
ANALYSIS. 

BY    AliTHUK    P.    VAX    GELDER. 

UK  calculations  relating  to  low  oxides  in  nitric  acid,  the 
lantity  of  HN()3  actually  available,  and  the  correct  toul 
-.■lily  of  nitric  or  mixed  acids,  arc  becoming  matters  of 
itficient    importance     to   invite    the   careful    attention    of 

and   manufacturers.      This  is    especially  true  in 

I-  where  a  large  quantity  of  low  oxides  are  pn  si  tit. 

s  most  acids,  however,  contain  but  small  quantities  of  these 

frequently  happens  that  chemists  disregard  the 
upei  terms,  causing  confusion  and  retarding  investigation. 
In  order  to  bring  this  matter  again  before  the  Society, 
unt  out  more  clearly  the  distinction  between  the  various 
ithods  of  calculating,  and  urg-  the  use  of  those  methods 
nch  are  generally  accepted  as  showing  the  true  state  of 
■  acid,  I  submit  the  following  table-. 

Both  tables  are  calculated  from  actual  analysis  of  acids 
use  at  explosive  work-. 

Methods  of  calculating  an  Analysis  of  a  M  Arid 

containing  Low  0.ii<l<  •. 

I.)  Original  method  disregarding  low  oxides  :   - 

Total  nitrogen  as  HNOj 25  73 

B  SO«  (tree  and  combined) 5:1:3 

"Witter  t>y  ilitTerenee 14*54 

ipo-oo 

\ules  calculated    as  No,.    (Lance's 
Works    -Pitman,     this     Journal. 
1900)  :— 
Available  HNOj 22  13 

T"t:.l    H»SO, .-.,.-.; 

combined 2'17 

Water  by  difference 15-97 

loo-oo 

.)  Low  oxides  calculated  as  UNtV.:— 

Available  HNOj 22-13 

Total  H.SIij 59.73 

BNO, 217 

Water  by  difference 15'67 


100-00 

)  Low  oxides  calcnlat  d  as  N  0  .     (Van   Gel- 
der.  this  Journal.  June  1900)  :— 

Available  HXO3 22"13 

Total  II. <o 

N  '  >,  (combiued)  2  -i>3 

Water  by  difference 15-51 

lino,  ,1, 

1  Low  oxides  calculated  as  they  existed  in 
the  0ri1nn.1l    nitric   acid  before    mixing. 
Nival  Department  at  yen-port  and 
Indian  Head)  :— 

Original  HNO, is 

.  H.sil, -      - 

pmlNiO,' ....' 

Water  by  difference ]  .;■  1- 

100-00 

-    calculated  as  combined  with 
HisO,  m  nitrosulphonie  acid  :— 

Available  or  actual  HXO3 -»-i3 

fteeHjSO, „  '-]-, \. 

(Ho  -      7.o,; 

Water  by  difference 1 ,3  -4- 

loo-oo 


<  )f  the  above  No.  1  may  be  considered  obsolete,  as  no 
one  at  all  familiar  with  the  manufacture  and  present 
requirements  of  ordinary  mixed  acids  would  en 
disregard  the  presence  of  the  lower  oxides  of  nitrogen,  it 
one  assumes  that  there  is  sufficient  water  present  to 
decompose  the  nitrosulphonie  acid  according  to  the 
equations, 

2(HO)(NO,)SOa  +  H.,()  =  2H,S04    1    rf,0,i  or 
(IIO)(X<  >.,)$(>,  +   ll.o        HjSC     f   1 1 N ( »  . 

then  \ns.  2  and  3  would  be  correct,  but  Lunge  distinctly 
-tales  in  his  Treatise  on  Sulphuric  Acid  and  Alkali  that 
N  I  »,  is  absorbed  and  converted  into  nitrosulphonie  acid  in 
acid  containing  as  high  as  2,">  per  cent,  water. 

Xos.  2  and  4  are  only  of  use  where  some  method  of 
calculating  "Available  HNOj."  "Original  UNO,,-'  el- 
s'..<>,  is  desired  for  special  technical  reasons.  They  are 
generally  acknowledged  to  be  misrepresentations  of  the 
true  conditions. 

Thi- leave-  only  \„.  r,,  ;[  method  which,  while  almost 
universally  conceded  to  be  correct,  remains  almost  as 
universally  discarded,  either  because  the  calculations  are 
slightly  more  difficult,  the  technical  conditions  in  some 
works  require  one  of  the  other  methods,  or,  more  probably, 
because  the  total  acidity  has  been  considered,  if  considered 
at  all,  of  less  importance  than  the  H  NOa  or  H..SO,,  and  the 
low  oxidts  were  best  understood  when  written  as  X.,03  or 
x  Ot.  It  seems  to  me  that  the  time  is  coming,  "if  not 
already  at  hand,  when  tbe  total  acidity  will  receive  more 
consideration,  and  if  the  true  conditions  of  an  acid  are 
not  reported,  the  proper  terms  at  least  should  be  applied 
to  the  reports  so  that  others  than  the  author  can 
understand  them. 

In  the  calculations  relating  to  strong  nitric  acid,  there  is 
room  for  even  greater  digression,  especially  where  a  large 
quantity  of  low  oxides  are  present.  This  is  shown  in  the 
following  table,  the  example  being  identical  with  the  one 
given  in  my  first  paper  on  this  subject  (this  Journal, 
June  1900). 

Methods  of  calculating  an  Analysis  of  Xi/rir  Acid. 
(1.)  Low  oxides  disregarded  : — 

Total  nitrogen  as  HNOj..., 03-17 

(2.)  Low  oxides  reported,   in  addition  to  total 
nitrogen  as  HXO3,  as  :— 

(1.)  Total  N20, !-93 

or  (2.)  TotalXoOj r,;,, 

or  (3.)  Unavailable  NjO, -17 

or(t.)  Unavailable N203 osu 

(3.)  Showing  the  EN"03  available  for  mixed  acid  :— 

Per  Cent. 
Available  HNOj nj/gg 

Low  oxides  as  in  Xo.  2. 

(4.)  Showing  the  true  condition;!  of  the  acid  :— 

Original  (or  actual)  HXOa flO'oS 

Total  (or  actual)  X2o4 1-93 

Total  acidity 92- in 


It  will  readily  be  seen  that  the  true  total  acidity  is  shown 
ouly  by  Xo.  4.  and  that  many  discrepancies  may  occur 
between  the  makers  and  the  purchasers  of  nitric  acid 
unless  the  analysts  always  state  their  result-;  in  the  proper 
defining  terms,  as  available  HXOs,  original  HXO,,  com- 
bined X,( ),,  &e  ,  or  use  those  calculations  which  show  the 
true  conditions. 

I  fear  that,  iu  the  past,  both  makers  and  users  of  these 
acids  have  not  considered  the  question  of  low  oxides  and 
tbt-ir  relations  to  available  nitric,  and  especially  to  total 
acidity,  of  sufficient  importance  to  examine  into*  their  true 
function  in  nitration. 

These  questions  are  certainly  cf  considerable  interest, 
both  to  the  manufacturer  and  the  scientist,  and  I  trust  tbat 
these  notes  may  be  a  stimulus  to  further  investigation. 
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Mmting  held  at  Ike  Yorkshire  College,  Leeds,  on  Monday, 
March  25,n,  1901. 


JIB.    Q.    WAKH    IN    THE    CHAIR. 


ARSENIC  \I.  BEEB    WD  M  \l.l. 

BV      V.      I      M!  KTIIY. 

Axxbouqb  the  arsenic  plague  first  made  itself  evident  in 
Lancashire,  and  virulent  forms  of  it  have  not  appeared  in 
any  other  county,  the  present  meeting  i*.  so  far  as  I  am 
.  only  one  in  Yorkshire  which  has  been  specially 
convened  to  discuss  the  subject. 

J  venture  to  assert  that  this  is  not  due  to  indifference  j 
it  has  been  pointed  out  at  many  places,  aad  by  mauy 
persons,  that  the  one  redeeming  feature  in  an  otherwise 
disastrous  incident  has  been  the  splendid  anxiety  and 
eagerness  on  the  part  of  the  uufortunate  brewers  concerned 
to  root  out,  at  whatever  cost  to  their  pocket,  the  last  traces 
of  the  evil ;  and  I  feel  hound  to  add  my  testimony  to  the 
general  prevalence  of  this  determination.  An  intimate 
aintance  with  a  considerable  number  of  cases  enables 
me  to  6tate  that  the  predominant  feeling  has  been  that  the 
removal  of  the  evil  wa-  of  far  greater  importance  than  the 
public  discussion  of  its  cause  and  effects. 

Ae  soon  as  it  was  shown  that  the  public  health  was 
endangered,  and  that  arsenical  beer  had  actually  caused 
deaths,  or  even  one  death,  the  question  at  once  entered 
iuto  a  phase  of  extreme  gravity,  which  was  immediately 
recognised,  and  will  serve  as  a  terrible  object-lesson  for 
generations  yet  to  come. 

The  occurrence  was  in  a  sense  accidental,  and  has  been 
so  regarded  by  all  the  thinking  portion  of  the  community  ; 
it  was  hoped,  with  the  destruction  of  the  poisoned  product 
and  the  additional  care  born  of  experience,  that  excitement 
and  panic  would  give  place  to  a  calmer  condition  of  mind. 
On  the  part  of  the  public  I  believe  that  this  is  so,  but  my 
experience  of  the  past  two  months  forces  me  to  conclude 
that  it  is  now  the  analyst  who  is  inclined  to  fall  iuto  this 
snare,  and  it  comes  about,  1  suppose,  from  the  fact  that  the 
"  burden  of  arsenic  "  has  been  transferred  from  the  shoulders 
of  the  brewer  to  those  of  the  maltster,  and  perhaps  the 
farmer. 

The  situation  thus  created  is  one  of  extreme  difficulty  aud 
delicacy;  on  the  one  hand  we  have  certain  analysts  and 
medical  men  asserting  that  if  arsenic  be  present  in  any 
food-stuff  it  must  he  unearthed  and  the  material  condemned, 
no  matter  how  minute  the  trace  may  be,  while,  on  the 
other  hand,  the  maltsters,  who  have  been  manufacturing 
their  malt  with  the  same  class  of  fuel  for  30  or  40  years  or 
more,  quite  unconscious  of  the  presence  of  arsenic,  are  now 
having  malt  to  the  value  of  hundreds  and  thousands  of 
pounds  thrown  upon  their  hanis  as  so  much  waste 
material,  in  face  of  the  conviction  that  if  their  malt  contain 
arsenic,  not  only  has  it  alway  s  done  so,  but  they  have  every 
KID  to  believe  that  a  vigorous  and  robust  manhood  has 
"  grown  and  nurtured  ''  upon  the  product  of  this  same 
malt.  My  sympathies  are  undoubtedly  with  the  maltster  in 
the  evil  days  which  have  fallen  upon  him.  but  I  do  also 
.  a  share  of  sympathy  for  the  analyst ;  taking  one 
.ration  with  another,  the  lot  of  the  analyst — at  any 
rate,  the  I  malyst— is  not  a  happy  one.      Ho  is 

-  y  11a  aud  Charybdis  ;  if  the  material  contain  a 
percentage  of  arsenic,  represented  by  the  sixth  or  seventh 
decimal  place,  his  common  sense  tells  him  to  ignore  it,  vet 
!"T  '-  '■  -sional   reputation   he    dare  not 

certify  that  it  i-  free,  although  for  every  practical  require- 
ment of  hygiene  it  i-  : hi y  more  free  than  many 
of  the  articles  of  I  laily  diet.  lie  is  really 
at  the  mercy  of  any  faddist,  medical' or  otherwise,  who 
-cs  to  bring  an  action  under  the  Food  and  Drugs  Act, 
althoogh  he  i-  every  whit  as  solicitous  lor  the  maintenance 
of  the  public  health  as  the  most  ardent  sanitarian.    Another 


Of  his  difficulties  is  the  responsibility  of  deciding  whethc 
thousands  of  pounds'  worth  of  malt  shall  be  used  or  ,i, 
Proved.  Where  there  is  the  least  danger  to  publi 
he  will,  of  course,  never  hesitate,  but  it  is  n  moot  poit 
whether  that  condition  ever  exists  in  the  case  of  malt,  an 
when  the  analyst's  certificate  causes  wanton  w.i<te  of  tare 
sums  of  money,  financial  rain.  and.  in  at  least  one  c:isi 
actual  suicide.  1  may  fairly  claim  your  sympathy. 

Mi.  Jones,  in  giving  evidence  before  the  Royal  < 
sion  recently,  said  "  the  method  of  analysis  should  hell 
to  the  individual  analyst."  Unfortunately,  at  present  th 
seems  to  be  the  course  adopted,  but  it  is  cevertheli 
regrettable,  for  it  leads  to  serious  difficulties,  Two 
report  to  the  same  trader  and  their  certificates  differ;  th 
trader  will,  not  unnaturally,  give  preference  to  the  mo 
favourable  certificate,  and  in  so  doing  may  come  in 
conflict  with  the  authorities  or  endanger  public  baaltli 
because  of  the  want  of  agreement  amongst  analysts  Dp 
the  methods  to  be  adopted,  and  because  these  metho 
differ  greatly  in  sensitiveness. 

Various  opinions  have  been  expressed  as  to  the  minimi 
amount  permissible,  Dr.  Delepine,  in  the  early  stag, 
inquiry,  regarded  all   beers  as  safe  which  did  not  stu 
than  "07  grains  per  gallon,  while  Dr.  Niven  told  thi 
Commission   that  he  would  allow   no  trace    whati 
that  he  would,  if  necessary,  use  a  barrel  of  beer  for  his  ti 
On  this  basis,  and   if  we  assume  the   accuracy  of  Mr.  0 
Hehuer's    statement   that   l/1000th    mgrtn.   is  disc 
with  ease  and   certainty,  Dr.  Niven   would  condemn  a  bi 
containing  arsenic  at  the  rate  of   1  part  in  160,000,0 
that  is,   1   grain  in   2,320,0(10  gallons,  or   1  grain  in  abc 
65,000  barrels. 

It  may  not  be  competent  for  this  meeting  to  definitiv 
settle  what  shall  eventually  be  the  smallest  percentage 
arsenic  allowable — that  is  probably  a  question   for  tl 
mission — tut  it  is  devoutly  to  be  wished  that  the  Commit 
appointed  by   the  London   section   of  this    Society 
promptly    give    us    a    working    limit    for    our    iaunoli 
guidance.    Royal  Commissions  are  not  so  much  renowned 
their  celerity  as  for  their  thoroughness  ;  and  until  their  Re| 
is  pub.ished  an  enormous  amount  of  hardship  will  cenai 
be   inflicted   upon   brewers,   maltsters,  and   others  in 
absence  of  some  such  provisional  agreement. 

0"0l  grain  per   gallun   seems   to  be  the  limit  which 
received  the  largest  amount  of  favour,  and  although  1  i 
not  think  it  errs   on  the  side  of  danger,  it  is  at  leaf 
definite  standard  which  may  conveniently  serve  to 
away  some  difficulties  and  lessen  confusion. 

As  there  are  a  good  mauy  maltsters   present  this  el 
may  I  devote  a  moment  to  the  occurrence  of  arsenic  in  i  ! 
and  its  prevention  ?     It  is  pretty  certain  that  it  con 
the  fuel  and  is  merely  adherent  to  the  skin  of  the  grain  • 
regards  fuel,  anthracite  is  generally  admitted  to  be  1 
gas  coke  worst;  but  even  the  most  carefully  select. 
liable  to  contain  traces,  and,  therefore,  a  thorough  jj 
"  polishing"  stems  to  be  imperative,  and   I  have  bad 
proofs  that   such  a  proceeding  does   remove  much 
taint. 

As   arsenic   is  volatilized  during  the   combustion 
fuel,    the  construction  and    management   of    the  i 
also  factors  of  importance;    there  will  be  least  ar* 
malt  where  the  distance  between   fire  and  floor  is 
because  more  will  have  condensed  upon  the  walls,  be    ' 
where  the   draught   is  great   more   arsenic  vapour  wil  " 
carried  through  the  load  ou  the  kiln  because  the  . 
for  condeusatiou  will  not  be  favourable. 

And  here   I   may  refer   to   the   sending  of  sample  ' 
analysis;    it  is  not  possible  to  pass  judgment  opoo  to 
material  from    10-grm.  samples.     That  portion  of 
which  happens  to  be  undermost  at  the  critical  mom 
contain  more  arsenic  than  the  upper  layers;   aud    in 
to  the  fuel,  one  lump  may  contain  much  arsenic  anil 
none  at  all,  so  that  care  is  necessary   to  tsecore 
representative  sample. 

I   propose  now   to    offer  some  brief  criticism-  upoi 
methods    of    testing;      if    the    criticisms    be 
elementary,    I    can   only    say    that   they   deal    witl 
which   have    giveu    much   trouble   to   many  other-   1  " 
myself. 
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Marsh,  Reinsch,  ami  Gutzeit  alone    appear  to  be 

loon  use;  the  last  I  shall   not  refer  to  having  put  it 

being  the  least  satisfactory. 

With  regard  to  the  Marsh,  1  have  already  mentioned  that 

,lr    Hehuer  considers  that    1,  1000th  mgrm.  can  be  detected 

,   in  o.o.  or  even  100  c.c.  of  liquid;    this  works  out  to 

■  , ir    100,000,000;    Scudder  gives  1  pari 

Thomson    gives    1    part    in   200,000;    Kirkhv 

part     in    100,000.      These  limits  are    very   wide 

from  l  in  100,000  to  1  in  a  thousand  times  100,000 — 

mlif  tbev  have  any  significance  at  all,  it  is  that  the  Marsh 

st   yields   very   different    results   in   different    operators' 

We  frequently  see  hints  and  warnings  of  t hi-  fact ; 

n    took    special    care   to   inform    the     Royal 

-ion  that  the   Marsh   test   was   a  very   difficult   one. 

quiring  considerable  care,  skill,  and  experience.     I   think 

ial    all    of    ns    who     know      will    cordially     agree    with 

reason,  but  if  an\    chemical    student  doubts  this 

invite  him  to  repeat  our  endeavours   to   prepare  a  set  of 

andard  reference  tubes  for  the  purpose  of  approximately 

timatiug  the  small  amounts   of  arsenic  which  cannot    be 

alt  with  graviinetrically  or  volumetrically. 

With  this  object  1  drew  up  the  following  scheme  :  — 

Prtparation  of  Reference  Tubes. 

Solution  of  AsoOj  containing  1,  100th  grain  per  gallon. 
Mirrors  obtained  from  .'>,  6,  7,  s,  9,  10,  20,  30,  10,  .">0,  60, 
'i,  and   100  c.c.  should  contain  an   actual  weight 
arsenic  corresponding,  in  order,  from  o-COOOll  grain  to 
00032  grain  of  A-_.i>.,.     And  10  c.c.  of  any  "suspect  ' 
ution    giving   a   mirror   comparable   with    these    should 
nd,  in  regular  order,  to  from  0-005  grain  per  gallon 
iain  per  gallon. 
N'ir. — Same  weight  of  zinc,  same  amount  of  acid,  same 
■     if  flask,  and  same  total  volume  of  liquid  were  used. 
And   1  should  be  glad  to  compare  notes  with  any  gentle- 
"1m  has   succeeded  in  getting  a  consistent  set,  and 
ild  repeat  the  success  at  pleasure. 

Probably    a    modification    in    the   direction    of   greater 

of  standard   solution  and  quantity  of  suspected 

teiial   might  give  concordant  results,  but  these  quantities 

re  fixed  upon  with   a  definite  purpose,  and  we   preferred 

ue  the  development  of  the  scheme    until  some- 

ug  more  was   known   in   regard  to  the  factors   governing 

01    failure.     The   essential   conditions    for    success 

Hied  to  lie  amongst  the  following: — 

1.   Purity  of  materials. 

\  i  ■  i  igement  of  apparatus. 

3.  Kate  of  flow  of  iras. 

4.  Strength  of  acid. 

,j.  Amount  and  physical  condition  of  ihe  Zo. 
6   Temperature  of  decomposition  of  the  AsH  ,. 
'.  Manner  of  adding  suspected  material  to  flask. 

ue  given  to  extract  the  arsenic. 

Deed  only  refer  very  briefly  to  these  points.     That  the 

even    the  corks,  should  be  of  the   very  purest 

aiuahle  fiocs  without   saying,  and    it   it  satisfactory   to 

■w  that  if  the  highest  price  be  paid  we  can  procure  them 

ctieally    arsenic  free.      One    warning    may    be    worth 

I    yon  eel  a    supply  of,  say  H2S(  >,  in    half-a-dozen 

loien   Winchesters,  in  one  consignment  from   the 

tar  and  certified  as   the  same  batch,  it  is  necessary 

Bch  of  those  Winchesters    separately  before   taking 

-  •    Neglect  of  this  precaution  caused    us   much 
rrj  ami  loss  of  time. 

tittiug  up  lie.  apparatus  an  absorbent  of  H..S  is  indis- 

Ce  this  gas   is  given  off  from   the  very  purest 

•lids,  and  the  lead  paper  suggested  by  Estcourt  seems 

n-vver   admirably.       Without    absorbent    we    get     such 

-  were  here  shown  containing   mirrors  closely  re- 
irsenical  mirrors  but   were  not  arsenic  ;  and  other 

li  the  arseuic  existed  as  yellow  As  - 

i   iotheflask.it  should' not   be  too' small,  the 

aid  be  always  used.     There  is  no  danger  from 

ling  back  if  cotton  wool  be  inserted,  but  it  is  undesirable 

•  to  happen  because  of  the  moisture  which  such 

produces  in  the  tube. 


I   think  there  can   be  no   doubt  that    the    quantity    of 
irsenie  liberated  bears  a  direct  proportion    to  the  rate  of  L'as 
disengagement.     In  our  work  this  has  been  proved  ovei  and 
oxer  again,  and  the  tubes  shown   to   illustrate  this  poini 
merely  typical  of  a  very  huge  number. 

As  the  rate  of  How  of  gas  must  be  intimately  connected 
with  the  strength  of  acid  and  the  physical  condition  ol 
zinc  we  found  that  it  was  desirable  to  maintain  a  percentage 
of  acid  equal  to  that  of  about  1  part  of  H3SO4  cone  to  2  parts 
of  the  diluent. 

Granulated  zinc  will  of  course  be  more  favourable  to  rapid 
gas  evolution  than  the  ordinary  stick  ziue,  but  it  is  safer  to 
granulate  it  oneself  than  to  allow  the  manufacturers  to  do 
su  at  the  works.  We  shall  note  presently  that  magnesium 
is  to  be  preferred  to  zmc  in  certain  eases. 

The  formation  of  the  mirror  of  metallic  arsenic  bciu"- 
entirely  dependent  upon  the  decomposition  of  the  AsH.  it 
seemed  certain  that  the  intensity  of  the  flame  used  would 
influence  results,  and  the  tubes  shown  were  prepared  with 
flame  at  low  temperature,  half  blast  and  full  blast-  it  is 
evident  that  a  fairly  high  temperature  is  necessary. 

From  several  experiments  we  concluded  that  it  was 
immaterial  whether  tile  suspected  solution  was  added  in 
portions  or  all  at  once. 

With  regard  to  the  time  required  to  get  off  a  reasonable 
amount  of  As  there  are  very  diverse  opinions.  Mr.  Hehner 
said  that  a  quarter  of  an  hour  is  long  enough,  but  I  have 
not  been  so  fortunate.  Dealing  with  a  100  c.c.  of  a  solu- 
tion containing  0-03  grain  per  gallon,  the  first  tube  was 
allowed  one  hour,  and  a  second  tube  attached  for  a  further- 
half  an  hour,  as  well  as  a  third  for  yet  another  half  an  hour 
all  gave  evident  mirrors.  A  stronger  solution  than  tbis 
required  four  tubes  and  uearly  six  hours  for  its  complete 
extraction. 

It  is  in  this  respect  that  the  erratic  behaviour  of  the 
Marat  test  chiefly  manifests  itself ;  we  have  repeatedly 
found  the  first  tube  practically  free,  and  sometimes  even  the 
second,  while  the  third  and  later  tubes  hare  shown  mirrors 
distinctly.  This  experience  applies  to  arsenious  as  well  as 
arsenic  solutions,  and  to  cases  in  which  special  care  has  been 
taken  to  maintain  a  vigorous  current  of  gao  throughout. 

It  is  now  necessary  to  refer  to  the  "application  of  this 
test  to  beer  and  malt.  Several  workers  assert  that  it  can- 
not be  used  in  presence  of  organic  matter,  but  the  evidence 
does  not  seem  to  be  very  conclusive ;  it  is  argued  from 
analogy  of  As  with  P,  in  its  facility  of  entering  into  organic 
combination  isonie  200  of  such  are  mentioned  in  Watt's 
Dictionary;,  that  the  failure  to  get  the  arsenic  mirror  is  due 
to  its  existence  as  an  organic  compound  and,  of  course,  this 
may  be  so,  although,  as  a  rule,  organic  compounds  are 
probably  not  more  refractive  than  inorganic.  Our  experi- 
ments lead  us  to  believe  that  the  circumstance  is  rather 
due  to  a  slowing  down  of  the  gas  current  owing  to  the 
j  presence  of  this  organic  matter.  1  will  only  say  in  this, 
connection  that  an  inorganic  arsenical  solution  freely  giving 
j  off  its  arsenic  will  give  off  less  in  the  presence  of  sugary 
matter  only  when  special  care  has  not  been  taken  to 
prevent  the  slowing  down  of  the  current  by  addition  of 
more  acid,  or  PtCij,  &c;  moreover,  if  we  replace  the  Zn 
by  Mg*  the  difficult  v  almost  or  entirely  disappears,  due,  as  it 
seems  to  me,  to  the  higher  equivalent  of  the  Mg,  which 
makes  it  much  easier  to  prevent  any  slowing  down. 

While  these  tubes  are  before  us,  L  will  ask  your  attention 
to  three  other  sets  obtained  from  (1)  the  incriminated 
sugar;  (2)  beers  containing  this  sugar;  (3)  beers  and 
malts  now  on  sale.  They  show  how  great  the  danger  was, 
but  they  also  show  that  it  has  passed  away. 

J  will  now  refer  to  the  Reinsch.  I  doubt  whether 
we  are  entitled  to  criticise  the  Reinsch — it  is  practically 
sub  judice;  bat  with  regard  to  its  sensitiveness  it  is 
generally  admitted,  and  my  experience  confirms  the  state- 
ment, that  it  will  give  a  perfectly  definite  sublimate 
'  with  1  part  ASjOa  in  1,000,000,  that  is  007  grains  per 
gallon.  Of  course  le-s  than  this  percentage  is  sufficient  to 
condemn,  but  I  do  not  remember  having  seen  it  stated  that 

'  In  usuii;  Mg  some  care  will  be  necessary  to  prevent  overheating 
&c. ;  foil,  wire,  or  ribbon  are  quite  unsuitable,  but  some  thin  rod 
Mj.  specially  prepared  lor  ns  by  Messrs.  liaird  and  Tatlcck,  was 
found  to  work  extremely  we  I. 


- 
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the    prob.ibloobj.vlot    the    Munch.-  nssion    111 

recommending  the  test  to  be  performed  in  open  dishes 

.itiou  and  with  it  a  corresponding  increase 

of  sensitivi 

If    a    bear    examined  by    the     Reinscb    test    _■ 
oharaeteristic   sublimate   when    evaporation    is    constantly 
COI,„  by  addition  of  hot  water,  we  ma 

that  it  cannot  contain  mote  than  0-(  >-'».   per 

gilton,  but  it  is  a  very  common  experience  to  note  that  the 
irken  until  variou  '  '  tratioii 

have  bei  n  reached,  and  it  seems  probable,  from  .unto  a 
number  of   experiments,   that  by    suitahli  ion   a 

ntivenessof  1  in   7' .000,  liz.,  0-01  grain   per  gallon 

can  be  seemed  with  ease  and  certainty,  W  nether  tins 
effect  i~  due  to  the  concentration  of  the  arsenic  in  the 
solution  or  depends  npou  the  precise  percentage  of  acid  in 
that  solution  is,  1  think,  not  known  and  we  are  not  yet  able 
to  expn  5s  an  opinion. 

of  the  tests  I  preferred  you  Mould 
.■:  me,  from  myprevious  remarks,  toname  the  Reinsch, 
hut  as  a  matterof  fact  1  always  employ  both  and  for  this 
reason:— If  the  arsenic  be  present  in  the  higher  for  of 
oxidation  we  hare  been  consistently  faced  with  failure 
to  effect  its  reduction,  unless  in  comparatively  strong 
solutions,  when  theie  is  always  a  well-marked  spontaneous 
reduction.  We  have  tried  various  methods,  including,  of 
course,  Mr.  Allen*s,'of  adding  cuprous  chloride,  hut  have 
failed  even  with  solutions  containing  sodium  arseniate 
corresponding  to  1  part  As»Oa  in  100,000,  varying  the  time 
of  boiling  and  using  CuCl  prepared  in  our  own  laboratory 
and  obtained  from  four  other  sources.  Although  it  is 
improbable  that  the  arsenic  in  beer  exists  in  ally  but  the 
lower  form  of  oxidation,  we  have  never  fell  justified  in 
omitting  the  Marsh  tesl  because,  in  its  reducing  action,  it 
appears  to  he  infallible. 

I  will  detain  you  a  couple  of  minutes  longer  to  raise  a 
question  worth  ig— Is  arsenic,  perse,  responsible 

for  the  whole  of  the  trouble?  It  may  no;  be  possible  yet, 
or  ever,  to  answer  this  question,  but  it  certainly  ought  not 
to  be  too  readily  answered  in  the  affirmative.  Bostook 
bad  200  customers,  and  those  of  US  connected  with  the 
trade  know  that  these  customers  were  spread  over  the 
whole  country— north,  south,  and  Scotland,  as  well  as  in 
Manchester  and  Liverpool ;  we  know-that  beer  containing 
as  little  as  -02  gram-  per  gallon  sent  patients  into  the 
Manchester  Infirmary,  while  I,  and  no  doubt  Mr.  Fairley, 
have  had  a  number  of  beers  pass  through  our  hands  con- 
taining much  more  than  this  without  such  beer  having 
produced  a  single  case  of  neuritis,  or  having,  as  far  as  we 
know,  can-'  1  a  -ingle  day's  illness. 

Dr.  Mackenna  (  British  Medical  Journal,  January,  p.  85) 
gives  Statistics  of  the  amounts  of  arsenic  administered 
medicinally  to  a  large  number  of  patients,  and  adds, 
'•lfacts  of  this  kind  give  oue  reasonable  .round  for 
wondering  it  the  small  aun.uut  of  arsenic  found  in  impure 
r  can  jusfh  be  held  responsible  for  all  the  cases  of 
peripheral  neuritis  al  present  laid  to  its  charged  \ud 
Dr.  Edmunds,  at  our  meeting  in  London  last  month, 
laid  stre--  on  the  p  issibilitj  of  certain  eases  of  neuritis 
amongst    total    abstainers    being    due    to    bacteriological 

influ  I 

In  connection  with  this  Bnggestion  and  the  fact  that 
Peniciliium  Brevicanle  ean  extract  arsenic,  it  is  interesting 
to  not.- that  the  sample  of  Bostoek's  sugai  bottle, 

which  J  will  now  hand  round,  has  developed  a  greenish 
Id,  and  is  giving  off  a  verj  strong  odour  of  garlic  with 
just  a  suggestion  of  phosphorus. 

It  dr.-  '1      lh'lt  li"'r''   ,l: 

circumstances,  or  some  conditions  of  en- 
:  i     tnknown,   which    have   si  rvi  d  to 
aggravate  the  evil  in  the  districts  most  affected. 

Disoossiox. 

In   opening  thi  J  .  Faiblbi    gave   a  short 

account  of  the  recent  i  to  arsenic 

oning.     He  stated  tb.  which  had  been 

found  in  the  beer,  the  glucose  and  the   sulphuric  acid   used 

in   the  manufacture  of  the  glucose,  pointing  out  that  the 


acid    contained    larger    amounts    than    had     hithc: 
found  in   arsenical   acid    from   pyrites.     Mr.    Pairli 
referred    tu    othei    cases    of  arsenical    poisoning   ntfectini 
numbers  of  persons,  and  gave  the  results  of  an  investigatioi 
on  the   presence  of  arsenic    in    the   tiled  Moors — dust   fron 
nails.   &c.    of   malt-kilns    and     the    dust    from    the    Ball 
screening   machines.        In    these   cases    the    arsenic    m 
derived   from    pyrites  originally  present   in    tin 
remaining  in  the  coke  used  iu  the  kiln-,  which  was  given  o( 
with  the  products  of  combustion.     The  arsenic  condi 
or  on  the  tiles,  walls,  &c.      In  many  cases  any  arsenic  thu 
might    be    condensed    on    the    malt    was  lemoved    bv    tli. 
can  fnl   screening   and   brushing   to   which    the   malt   wi 
subjected.      In  changing  to  the  use  of  arsenic-free 
the  kilns  it   was  necessary  to  see  that    the  tiles  and   wall 
were  thoroughly  cleaned  from  any  dust,  &e.  deposited  o 
them   during  the  previous  use  of  fuel   containing   arseni 
The  numbers  relating  to  this  investigation  are  publi 
the  Journal  of  the  Society  of  Public  Analysts. 

Mr.  Ward  asked   Mr.   Murphy   if  he  had  always  n«. 
sulphuric  acid  in  his  analysis,  to  which  Mr.  Murpln 
in  the  affirmative. 

Mr.  Tktlev  asked  Mr.  Fairley  what   was  the  height  i 
the  drying  floors  above  the  kiln  fires,  and  were  the  kill 
which  were  examined  tired  in  the  old  way  through  B 
or  with  a  fire  at  the  bottom  of  a  shaft  w  ith  a  disperse! 

Mr.  Fairley  replied   that  his  chief  object    had  been  i 
put  maltsters   an   their  guard  end  not  to   pile  up  a  . 
evidence.     The  samples  of  dust  had  been  taken  from  kill 
tired     in    the   old-fashioned    way    and    also  bj    the 
methods.     Nearly  the  same  proportion  of  arsenic  h 
found  whichever  method  was  adopted.      11.    had  no  knov 
ledge  as  to  the  origin  of  the  fuel   used  in   the  ma) 
which  had  been  examined,  but  understood    that  it  » 
coke.    The  height  of  the  kilns  would  he  about  15  fe 
the  fire. 

Mr.  Tetley  said  that  in  the  recent   beer 
little  attention  had  been  paid   to  other  possibilities.     It  « 
not   so   very   long  since   there   was  a   terrible  scare  ah.. 
arsenic  iu  wall  papers.     He  thought  that  in  the  int. 
science    and    of    those    who   had    been   blamed 
searching  examination  of  the  conditions  under  which  t 
sufferers  had  lived  and  died  would  be  advisable. 

Mr.  Allen  pointed  out  that  different  analysts  cmplm 
different  quantities  of  beer  in  testing  for  arsenic,  and  :l 
this  practically  amounted  to  the  use  of  different  proofs 
Whereas  Mr.  Murphy  had  not  found  cuprous  chloride 
much  use  in  applying  lieinsch's  test,  several  o( 
had  expressed  themselves   well  pleased  with  it,  an 
vinced  of  its  utility.     If  cuprous  chloride  were  not  us 
then  some  other  reducing  agent  such  as  ferrous  sulphate 
chloride    should    be    added.       The   method    of    estimat 
arsenic    which    he    employed    consisted    in    the    BUi 
application  of   Rcinch's  test  to  a  litre  of  beer,   tl 
being   then   dissolved   off   the   copper  by  means  of 
soda  and  hydrogen   peroxide,  and  the  liquid   distilled  V. 
fuming   hydrochloric  arid  and  cuprous   chloride,  ami 
distillate  neutralised  with  sodium  bicarbonate,  and  titra 
with  standard  iodine  solution. 

Mr.    O'Connor    tendered    proof   that    thi 
arsenic  under  the  tiles  would  not  affect  the  ma 
in  that,  in  a  kiln  having  used  arsenicatcd  coke  for  I 
a    change    to     arsenic-free    coke    immediate!}     j 
arsenic-lree     malt.      Mr.    O'Connor   asked    t1 

percentage  of  arsenic  found  in  malt  and  also  in  I 

Iron,  malt  alone,  and  the  means  adopted  for  extraction  fi  I 
malt  in  the  earlier  stages  of  analysis;  and  in  reply 
Mr.  Faiulei   staled  that  he  did  not  know    whi 
beer  ...  v  Inch  he  fad  found  the  larger  percent 
bad  been  brewed  from  malt  or   not,  but   thought  that  ■ 
taminatcd  sugar  had  been  used. 

Mr.  Mcuitiv   in  reply  to  a  question  said   that  h 
extracted    the    malt    by    soaking   in    warm    water,   and  I 
acidulated  water  under  varying  conditions. 

Mr.    Richardson    stated    that    he    had   foul 
in  malt.     The  process  he  had  employed    fi  I   extra. 
distillation  with  hvdrochloric  acid  and  ferrous  ch!" 
which  method  1/ 100th  mgrni.  could  be  easily  extra-! 
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lr.  O'Connor  suggested  tlitit  the  malt  should  by  treated 
une  way  for  the  analysis  as  in  the  actual  brewing 
.  that  the  extraction  should  be  by  water  aim,-, 
ivdrooloric  and  other  a, -Ms  extracted  the  total  arseuic 
lent,  whereas  the  brewer  only  required  to  know  what 
Id  be  extracted  in  the  brewing  process.  Exemplifying 
ha  mentioned  an  instance  where  one  of  the  best  known 
ysts  of  the  day  had  condemned  a  consignment  of  malt 
containing  marked  traces  of  arsenic,  and  then  passed 
beet  brewed  therefrom  as  being  absolutely  free. 

Si  u  i  i.k  expressed    the   opinion   that   many  of  the 
,  ,,t  poisoning  reported  as  arsenical  were  really  due  to 


conclusion,   the    Chairman    urged   the  necessity  for 

tstaof  having   standard   processes   of  estimation,   and 

definite  limit  in  regard  to  the  permissible  amount 

od  etutf.and  suggested  that  these  points  might   1   ■ 

>.    the   ttoyal    Commission   now   sitting   upon  the 

inic  in  beer. 


ournal  anil  patent*  literature. 


a».  Page 

I.— General  Plant,  Apparatus,  and  Machinery 843 

I.— Fuel.  Gas,  ami  Light 345 

I. —Destructive  Distillation,  Tar  Products,  Petroleum  352 

,'.— Colouring  Matters  and  Dyestuffs 353 

''.-Textiles :  Cotton,  Wool,  Silk,  &e MS 

I.— Dyciug,  Calico   Printing,    Paper    Staining,   and 

Bleaching 359 

I.— Acid*.   Alkalis,    and    Salts,   and    Non  -  Metallio 

Moments 3S0 

.—Glass,  Pottery,  and  Enamels a;  t 

.—Building  Materials,  Clays,  Mortars,  and  Cements.  3H4 

.—Metallurgy 305 

Electro-Chcraistry  and  Electro-Metallurgy StK* 

Fata,  Fatty  Oils,  and  Soap 370 

1  .— Piginenta  and  Paints  ;    Resins,  Varnishes,  Ac. ; 

India.  Rubber,  &e 372 

3  .—Tanning.  Leather,  Glue,  Size,  Bone,  and  Horn  ; 

Ivory  and  Substitutes 373 

—Manures,  Ac 374, 

Starch,  Gum,  &c 374, 

ng,  Wines,  Spirits,  &c 37t> 

—  Foods ;  Sanitation  :  Water  Purification  ;  and  Dis- 
infectants    370 

—Paper,  Pasteboard,  Cellulose.  Celluloid,  4c 3S2 

—Fine  Chemicals.  Alkaloids,  Essences,  and  Extracts  383 

V.   —  Photography 3SG 

I  —Explosives,  Matches,  &c 338 

i    -Analytical  Chemistry 389 

i. titic  and  Technical  Notes 396 


-  JANT,  APPAKATUS,  AND  MACHINES! . 

8  ;  Measurement  of  Hnjh    ,  by   Means  of 

Spectroscope.      W.  Hempel.      Zeits.   angew.   Chem. 
14,  [10],  237—242. 

indole  of  the  method   depends  on  the  well-known 

t  the  spectrum  of  an   incandescent  mass  becomes 

■    temperature  of  the  mass  increases.     About 

.  the  red  portion  of  the  spectrum  begins  to  become 

As  the  temperature  increases,  the  yellow,  green, 

let  bands    successively   appear.     Although  the 

■cttiitu   is    never  quite   sharply   defined,   it  is 

-       ■  practice,  to  obtain  concordant  readings. 

0  uitlior  has   tested   the    method  by  comparing   the 

Mentations    obtained   on    heating    various 

ite  known  temperatures  measured  by  the 

pyrometer.     These  observations  have  led  the 

0  •  the  conclusion  that  the  instrument  cannot  bo  used 


ipeciflcationa    may  be  obtained  by  post  by 
Hie  price  now  fixed  for  all  specifications    postage 
N.  Dalton,  Esq.,  Comptroller  of  the  Patent  Office. 
Buildings,  Chancery  Lane,  London,  W.C. 


to  ascertain  the  temperatures  of  chemically  different  sub- 
stances in  different  localities,  but  that  it  can  successfully 
be  used  to  ascertain  and  measure  the  differences  in 
temperature  of  one  and  the  same  substance  in  the  same 
circumstances,  This  is  of  course  all  that  is  required  in  a 
technical  process,  since  it  is  out  of  the  question  to  talk  of  a 
uniform  temperature  in  a  large  furnace  The  spectroscopic 
method  possesses  the  further  advantage  that  it  is  un- 
necessary to  introduce  anything  into  the  furnace  since  the 
observations  can  be  made  through  a  small  aperture  in  the 
furnace  walls.  Between  700°  and  1,350°  C,  observations 
agreeing  within  20'  C.  can  be  obtained  ;  and  in  the  case  of 
persons  with  eyes  sensitive  to  colour,  observations  can  be 
made  up  to  i,600c  ('.,  accurate  to  about  50'  C. 

The  instrument  described  by  the  author  possesses  a  scale 
graduated  in  temperatures  and  illuminated  by  a  lamp 
which  is  adjustable  on  a  common  stand.  The  scale  is 
movable  and  is  provided  with  a  set  screw  so  that  it  can  be 
adjusted  to  indicate  temperatures  in  any  given  furnace, 
provided  that  the  readings  are  taken  by  one  and  the  same 
person.  To  adjust  the  scale,  a  Seger's  cone  is  placed 
in  the  furnace  and  the  instrume at  directed  on  it.  At  the 
moment  when  the  cone  melts,  the  scale  is  adjusted  so  that 
the  end  of  the  visible  spectrum  coincides  with  the  known 
fusing  point  of  the  cone.  All  subsequent  observations  will 
then  be  correct  within  20°  C,  if  the  temperature  is  below 
that  of  the  melting  point  of  the  cone,  and  within  50°  C.  at 
higher  temperatures. — J.  S. 

PATENTS. 
Temperatures   of  Substances  which    become   Luminous    or 
Jncundesei.nl  when  Heated;  Photometric  Apparatus  for, 

and   Method   of  Determining  the  .     YV.   L,   Wise 

London.  From  E.  F.  Morse,  Trumansburg,  and  J.  D. 
Cox  and  F.  F.  Prentiss,  Cleveland,  U.S.A.  Eng.  Pat. 
19,604,  Nov.  1,  1900. 
Tx  the  path  of  the  rays  passing  from  the  incandescent 
substance  is  placed  an  incandescence  standard,  and  the 
temperature  of  the  one  or  of  the  other  is  adjusted  until 
the  rays  from  the  two  bodies  merge  into  one  another  and 
become  identical.  In  the  apparatus  described,  there  is 
placed  within  an  observation  tube,  which  is  directed  towards 
the  substance  under  examination,  an  incandescent  electric 
lamp,  having  a  coiled  or  looped  filament  of  carbon  or 
platinum.  The  filament  is  thus  observed  against  a  back- 
ground of  the  heated  substance.  The  lamp  is  supplied  with 
current  from  a  storage  battery.  Included  in  the  electric 
circuit  are  an  indicator  (a  voltmeter  or  ammeter)  and  an 
adjustable  resistance  consisting  of  a  rolatable  cylinder, 
made  of  insulating  material,  "  having  a  screw  thread  thereon, 
a  conductor  on  said  thread,  and  a  movable  mercury  contact 
engaged  by  said  thread,  whereby  a  greater  or  less  portion  of 
said  conductor  may  be  added  to  or  subtracted  from  the  circuit 
by  rotating  the  cylinder." 

In  standardising  the  lamp,  the  iucandescentsubstance 

steel,  for  instance — is  heated  to  the  degree  of  incandescence 
which  experience  dhows  to  be  best  for  the  purpose  in  view  ; 
the  glowing  steel  is  observed  through  the  tube  while  a 
current  is  passed  through  the  lamp,  and  the  rheostat  is 
manipulated  until  the  filament  reaches  the  same  degree 
of  incandescence  as,  and  becomes  practically  uudistinguish- 
able  from,  the  glowing  background.  The  reading  of  the 
current-indicator  is  then  noted,  and  in  subsequent  operations, 
it  is  only  necessary  to  set  the  current  at  this  point  in  order 
to  obtain  the  required  standard  of  incandescence. — H.  B. 

Pumping  Air  or  Gases  ;  Apparatus  jar  .     J.  B.  Hil- 

liard,  Glasgow.     Eng.  Pat.  2834J  Feb.  13,  1900. 

To  prevent  the  gas  operated  upon  from  cominc  in  contact 
with  the  pump  or  its  piston,  one  or  more  (J-shaped  tubes  or 
reservoirs,  partially  filled  with  liquid,  are  interposed  between 
the  pump  and  the  gas  reservoir,  &c.  The  operation  of  the 
pump  causes  a  reciprocatory  movement  of  the  liquid  in  the 
U-tubes,  which,  acting  through  suitable  automatic  admission 
and  emission  valves,  draws  the  gas  from  the  reservoir,  &c., 
and,  ou  the  return  movement,  forces  it  through  conveying 
pipes  as  required.  The  apparatus  is  described  as  employed 
for  treating  alcoholic  liquids  with  oxygen. — R.  A. 
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Wring  and  Drying  Mixed  Products  of  Solid  Substances 
ami  Liquids;  Apparatus  for .  M.  Hecking,  Dort- 
mund. Germany.    Eng.  Fat.  4560,  March  9,  1900. 

Tun  Squid  ami  solid  substances  are  fed  in  given  quantities 
into  a  mixing  vessel  provided  with  spirally  arranged  stirrers, 
which  mix  the  materials  and  force  them  from  the  inlet 
toward-  the  outlet  at  the  opposite  end  of  the  vessel.  From 
the  outlet, the  mixed  materials  are  delivered  into  a  revolving 
diving  drum,  which  is  heated  externally  or  internally  by 
suitable  means. — E.    v. 

Filters   and  Separators  for   Oils  ami    Other  Liquids.      W. 

Fox    and    T.    11.    Kingscote,   Manchester.      Eng.    Pat. 

95,119,  March  13,  1900. 
Thk  patentees  claim   an  arrangement  of  receptacles   and 
sieve- for  filtering  oil,  water  and  other  liquids,  the  various 
parts   being  so  arranged   that  they  can   easily  be  withdrawn 
for  cleaning  purposes. — A.  S. 

Filterinu  Apparatus.  F.  O.  Riley,  Surrey.  Kng.  Pat. 
6029,  April  9,  1900. 
1  uk  filtering  medium  employed  consists  of  paper  pulp, 
cotton  fibre,  or  other  compressible  material,  which  is  com- 
pressed  in  the  filtering  chamber  between  two  perforated  plates 
covered  with  flannel.  For  filtering  water,  a  layer  of  bone 
charcoal  is  preferably  employed  in  conjunction  with  the 
pulp.  The  apparatus  may  he  employed  in  connection  with 
a  bottling  machine,  for  beers,  wines,  &c,  and  the  liquid  may- 
lie  forced  through  the  filter  by  the  pressure  of  its  contained 
The  outlet  aperture  from  the  filtering  chamber  is 
covered  by  a  slotted  sleeve,  and  means  are  also  provided 
for  saving  waste  of  the  filtering  material,  &c.  The  apparatus 
can  be  arranged  and  connected  in  duplicate,  and  the  filtering 
material  can  be  cleansed  by  a  backward  current  of  the 
filtered  liquid.  Screw  or  worm  gear,  or  hydraulic  pressure, 
may  be  employed  for  compressing  the  pulp  between  the 
perforated  plates. — E.  A. 

Filter  Press  ;  High  Pressure .     A.  G.  Southby,  Forest 

(Jatr.  E.,  T.  Thompson,  Twickenham,  and  L.  M.  G. 
Cnthbertson,  Greenwich.  Eng.  Pat.  7742,  April  26, 
1900. 
WiRK  gauze  diaphragms  are  interposed  between  the  press 
rings  and  the  filter  plates,  the  minute  open  spaces  at  the 
intersections  of  the  wires  providing  outlets  for  the  expressed 
liquid.  The  filter  plates  are  perforated  at  the  centre,  but 
have  no  other  openings.  A  distance  block,  operated 
liv  hydraulic  or  other  power,  is  arranged  to  he  interposed 
between  the  press  and  the  hydraulic  ram  before  the  pressure 
is  applied  to  the  latter,  the  block  being  withdrawn  to  release 
the  rings  and  plates  at  the  finish  of  each  operation.  A 
primary  mechanical  feed  mechanism  is  employed  to  deliver 
the  material  directly  to  the  press,  or  to  a  secondary  feed 
mechanism  which  delivers  the  material  to  the  press  at  au 
increased  pressure. — R.  A. 

Centrifugal    Vessels     for    Separating   Solid    Constituents 

from  Liquids.    O.  Ohlsson,  So-dertelje,   Sweden.     Eng. 

Pat,  1497,  .Ian.  22,  1901. 

Thk    wall  of  the  separating  vessel  or  drum  is  formed  with 

annular  corrugation-,  and    has  outlets    for    the   specifically 

heavier  matter  (the  sclid  particles)  at  the  outer  parts  of  the 

corrugations.     The  dram  is  partitioned  transversely  to  the 

shaft  by  a  number  of   plates  or   discs,  arranged  at  a  slight 

ace  from  each  other  along  the  shaft,  so  as  to  provide 

a  passage  for  tin- liquid  alternately  at  the  centre  and  the 

periph)  ry   pi  the  dram.     With  this  arrangement,  the  liquid 

bi    b  lid  particles  contained  therein,  in  their  passage 

from  the  inlet  to  the  outlet,  are  caused  to  enter  into  the 

various   annular  corrugations  or  spaces,  the  solid   particles 

being  thn  one  or  more  times  to  the  influence  of 

«  here  the  said  force  is  greatest  in  the  j 
drum.— R    \ 

Decanting  or  Settling  Liquids  [Water,  Jc]  ;  Apparatus 

for  •     A-  Goriainoff,  Alexandroffsky,  South  Russia. 

'Kng.  Pat.  7290   April  19,  1900. 

TnE  water,&e.  to  be  clarified  is  delivered  through  the  channel 
A1  into  tin-  open-ended  cylinder  B,which  is  mounted  centrally  j 


in  the  conical  bell  C.  The  matter  deposited  in  thi 
sinks  through  the  open  valve  II  into  the  receiving  elia 
F.  while  the  water  passes  upwards  outside  the  avl 
through  the  openings  l)  in  the  top  of  the  bell,  int 
trough   E,  from   which  a   conduit,  in   the  direction  0 


^^\\\\\\\\\\\\\\\\\\\\\^ 


arrow-,  conveys  it  to  the  reservoir,  or  into  the  next., 
if  two  or   more   are  employed.     To  empty  the 
the   valve  II  is  closed  and  the   slide  G  opeued  b< 
chain   gear,  &e.,  the  pipe   M  permitting  the  a 
escape  of  air  to  or  from  the  chamber.     The  deposit    | 
discharged  directly  into  trucks,  or  into  inclined  chun  n 
which  it  is  conveyed  by  an  endless  worm  to  a  noria. 

Regenerative  and  other  Furnaces ;  Construction  »  - 
and  Bricks  therefor.  W.  P.  and  G.  B.  A.  GpO 
Lower  Gonial  (Staffs.).     Eng.  Pat.  2663,  Feb.  10  '0 

The  walls  of  the  air   and  gas   passages  of  thi 
constructed  of  special  recessed  bricks  in  combinati  II 
shouldered    strut    bricks,   which  engage   with  the  i  I 
bricks,  and  both  afford   support   to  the  walls  and  i  4 
the  heating  surface.     The  recessed  bricks  contain  t' W 
recesses  in  the  one   face   in  order  to  reduce  the     * 
between  the  waste  gas  flue  and  the  air  passage, and 
provided  with  a  cylindrical  recess  to  receive  the  <i  M 
the  strut  bricks,  as  well  as  with  ribs  and  groovi 
any    by-passage  between  the  gas  and  air  coi 
shouldered  strut  bricks  are  of  diamond  section 
like   projections   at   the   ends,  to   fit   into    the    CJ  ■ 
recesses   of  the  recessed   bricks,  and  are  set  eorne  ■ 
prevent  accumulation  of  dust. — C.  S. 

Kilns  for  Burning   or  Calcining  Limestone  or  li 
stances.      W.   Speneer,    Lothersdale,    Yorkshire    ' 
Pat.  3094,  Feb.  16,  1900. 

Doi  BLE-chambered  or  other  kilns  are  modified 

passages  in  their  walls  to  supply  air  at  differ. 

order  that  complete  combustion  may  bo  secured, 


Furnace  for  the  Manufacture  of  Calcium  < 
like,  or  for  Melting  Steel,  Brass,  or  other  i 
Alloys.     G.  W.  Emmerson   and  .1.  Ward,  New 
'I \  ne.     Eng.  Pat.  53 1 9,  March  20,  1900. 

In   a  crucible  furnace,   there   is  claimed,  thi 
with  a  series   of   connected  chambers  adapted  t 
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;m  antecedent  gas-heating  chamber  having  a 
diassage  to  the  rirst  crucible  chamber  at  its  upper  end, 

.    ,  vaporising  chamber  liming  a  passage  to  the  heating 
blberat  its  lower  end.     Regenerative  air  pa* sages 

,.tir  the  limited  purls  and  chambers  of   the  crucible 
1  to,  and  having  au  outlet  to  the  first  crucible 
.  proximity  to  the  gas  passages  thereto. 

II.-FUEL,  GAS,  AND  LIGHT. 

Inflammable    Gate?   or    Vapours  with    Air; 

.,.,«    of  .      K.   Kubierschkv.      Zeits.   angew. 

UM>1,  [6],  129—132. 

isserts  that   the  limits  of  an  explosion  actually 

\ith  those  recognised  by  the  eye,  and  that  there 

sible  decomposition  occurring  below  those   limits 

r|:h  the  impetus  of    a   shock.      He  demonstrates  the 

1  phenomenon  in  an  explosiou,  by    inix'ng  air  with 

apour  in  gradually  increasing  quantities  in  a  glass 


cylinder  of  about  1  litre  capacity,  the  corresponding 
amounts  of  benzene  being  introduced  by  means  of  a  1  c.c. 
pipette,  30  cm.  in  length,  graduated  in  yy^ths  of  a  c.c.  A 
light  is  then  applied  to  the  mixtures. 

The  table  given  below  shows  the  results  thus  obtained, 
together  with  the  limits  previously  found  by  other 
chemists. 

Attention  is  called  to  the  fact  that  in  mixtures  of  air  with 
hydrogen,  or  with  an  equivalent  amount  of  benzene,  the 
energy  of  the  explosion  as  estimated  by  the  ear  is  the  same 
in  each  case,  but  that  the  explosion  of  the  hydrogen  mixture 
is  recognised  far  more  quickly  by  the  eye. 

The  limits  of  the  explosibility  of  alcohol  were  found  to 
be  less  widely  apart  than  those  of  benzene,  so  that  the 
former  is  thus  less  explosive.  Moreover,  the  gases  result- 
ing from  the  combustion  of  alcohol  show  a  higher  specific 
heat  than  those  from  benzene.  Hence,  alcohol  has  less  value 
as  an  explosive  agent  in  comparison  with  benzene  and  similar 
hydrocarbons,  than  corresponds  to  it?  relative  heat  of  com- 
bustion, and  its  use  in  explosion  motors  is  irrational.     The 
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ility  of  carbou  bisulphide  is  extraordinarily  great. 

h  the  vapours  take  fire  at  about  235    C.   (i.e.,  at 

temperature  than   benzene),  yet  in    an   explosive 

with  air  it  shows  the  same  temperature  of  ignition 

ne  and  air.     Hence  the  ignition  temperature  of  the 

ihide   appears  to  have    no   influence   on  the 

point  of   the  mixture.     Sunlight  bad  also  no  per- 

fffect  on  the  limits  of  explosion. 

tithor  suggests  as  an  explanation  of  the  differences 

his  result?   with  benzene  and   those  of  the  other 

in  the  above  table,  that  possibly  the  latter  made 

as   with  the   mixtures    under  water,   thus 

ght  of  the  solubility  of  benzene  vapour  in  water 

'6  gnu.  per  litre). 

reference  to  the  explosibility  of  substances  which 

f  volatile  though  of  the  greatest  importance 

e  author  remarks  that  there  are  great  practical 

the  way  of  obtaining  the  necessary  tempera- 

ii  the  table  given  in  next  column  he  shows  in  the 

j  -ome  of  these,  selected  as  typical,  what   percentage 

most  be  present  in  the  explosive  mixture,  the 

hich  these  quantities  of  vapours  correspond, 

emperatures  required  to  produce  such  mixtures. 

temperatures   were    calculated   by  means   of  the 

T" 

.   '-  -  273,  in  which  tx  is  the  lempe- 

I      the   absolute  temperature  of  saturated 

ir  corresponding  to  the  pressure  in  column  4, 

absolute  boiling  point  of  the  substauce  under 

»sure. 

'    -     however,  it  is  not  necessary  to  convert  the 

e   substance    into    vapour   in   order   to    obtaiu 


Substance. 


Formula. 


Xylene 

Naphthalene. . 
Anthracene ... 
Chrysene 


Explosive  \      Corre* 

Mixture       spending        Temps, 
with  Air,     to  Pressure;    __-„:„,.• 

contains  of  '    re<l,urca- 

I i 


CsHl0 
C,   II 
CuHio 

'    ;     H     _ 


Per  Cent. 
L-87 
1-64 
120 

0-;i4 


Mm.  of  Hg. 
14'2 
12-5 

9-1 

71 


°C. 
48 
106 

207 
257 


explosive  mixtures  ;  for  by  heating  it  to  about  its  boiling 
point  and  rapidly  introducing  cold  air,  a  very  fine  cloud  is 
produced  which  has  almost  the  same  explosive  effect  as  an 
inflammable  mixture  of  the  vapour  with  air. —  C.  A.  M. 

Acetylene ;   Analysis  and  Purificatioji  of .     A.  Rossel 

and  E.   Landriset.     Zeits.  angew.  Chein.    1901,  14,  [4], 
77—82. 

The  manner  in  which  carbide  and  water  are  brought  in 
contact  for  the  generation  of  acetylene  affects  the  degree  of 
purity  of  the  gas  as  much  as  the  quality  of  the  carbide 
employed.  The  authors  investigated  the  composition  of 
crude  acetylene,  generated  by  dropping  small  lumps  of 
carbide  into  a  relatively  large  volume  of  water  in  apparatus 
specially  designed  to  avoid  admixture  of  air  with  the  gas. 
The  acetylene  was  absorbed  by  fuming  sulphuric  acid,  con- 
taining 30  per  cent,  of  the  anhydride,  in  a  Hempel's  pipette, 
and  the  oxygen  in  the  residual  gas  was  determined  by 
absorption  in  potassium  pyrogallate,  the  hydrogen  by  explo- 
sion, and  the  nitrogen  by  difference.  In  this  manner 
samples   of  commercial  carbide   were   found  to  yield   gas 


346 


THE  JOURNAL  OF  THE  SOCIETY  OP  CHEMICAL  INDUSTBY.       [April so, 


containing  from  0'  2  to  0 •  3  per  cent,  of  hydrogen,  from  0- 10 
to  0- 15  per  cent,  of  oxygen,  and  from  0' 10  to  0-20  per  cent, 
of  nitrogen.  The  hydrogen  eridentij  was  produced  from 
small  particles  of  metallic  calcium  distributed  through  the 
substance  of  the  lumps  of  carbide,  thou  j  ■  » 'th 

an  excess  of  lime  was  found  to  give  no  apprei  iably  greater 
viola  d  ;  a  portion  of  the  surplus  time  having  been 

"volatilise.!  in  the  furnace,  and  the  remainder  having  fused 
unchanged  and  given  a  beautiful  crystalline  appearance  to 
the  product,  which,  nevertheless,  was  in  reality  of  poor 
quality.  Normally  made  carbide  yields  so  little  oxygen 
and  nitrogen  that  they  have  no  practical  influence  on  the 
value  of  the  product  The  absence  of  methane  in  the  gas 
indicated  that  aluminium  carbide  was  probably  not  formed 
in  the  furnace. 

Ammonia  was  always  found  in  unpurified  acetylene,  and 
in  greater  quantity  when  the  lime  used  for  making  the 
carbide  contained"  magnesia.  Metallic  calcium  on  the 
•e  of  the  lumps  of  carbide  and  magnesium  are  con- 
verted, on  exposure  to  the  air,  into  the  nitride-,  v,  Inch  yield 
ammonia  on  being  decomposed  by  water. 

If,  however,  the  gas  is  generated  by  dropping  carbide 
into  water,  the  ammonia  liberated  maybe  practically  nil, 
but  in  <*as  generated  bv  dropping  water  on  carbide,  it  was 
found  to  range  from  242  to  over  S00  c.c.  per  100  lures  of 
gas.  Similarly  there  may  be  no  trace  of  sulphuretted 
hydrogen  in  gas  generated' by  dropping  carbide  into  water, 
and  the  maximum  amount  "of  sulphur  found  in  gas  thus 
generated  was  0-021  grm.  per  100  litres,  which  was 
equivalent  to  21  per  cent,  of  the  total  sulphur  in  the 
carbide  used.  But  in  gas  generated  by  dropping  water  on 
to  carbide,  the  minimum  amount  of  sulphur  found  in  the 
gas  was  0  111  grm.  per  100  litres,  which  was  equivalent  to 
11-1  per  cent,  of  the  total  sulphur  in  the  carbide,  while  as 
much  as  If-  per  cent,  was  sometimes  found  in  the  gas. 
Probably  the  injurious  fumes  often  produced  when  acetylene 
is  burnt"  are  to'  a  large  extent  traceable  to  sulphur  tri-oxide 
formed  by  the  combustion.  As  sulphur  is  always  present  in 
coal,  commercial  carbide  rnus*  always  contain  it  in  some 
quantity,  hut  as  coal  contains  very  little  phosphorus,  and 
limestone  free  from  phosphorus  is  not  rare,  the  amount  of 
phosphorus  in  carbide  can  be  kept  low.  The  maximum 
amount  of  phosphorus  found  in  carbide  of  good  quality  was 
25  grm.  per  kilo.,  and  the  maximum  amount  of  phos- 
phuretted hvdrogeu  in  acetylene  was  53  3  c.c.  per  100  litres, 
which  is  equivalent  to  0-240  grm.  per  kilo,  of  carbide  used. 
The  phosphorus  which  remains  in  the  residual  lime  after 
generation  of  the  gas  may  be  estimated  by  the  usual 
methods,  and  the  volatile  phosphorus  products  by  oxidation 
with  sodium  hvpochlorile,  through  a  solution  of  which  a 
known  volume  'of  gas  is  passed,  hydrochloric  acid  being 
subsequently  added  to  the  solution,  which  is  then  filtered  and 
neutralized,'  and  the  phosphoric  acid  precipitated  with 
magnesia  mixture. 

The  authors  have  devised  an  apparatus  for  affording  a 
rapid  check  on  the  quality  of  carbide  as  it  leaves  the 
furnaces.  It  comprises  a  generating  bottle  of  6  to  7  litres 
capacitv,  containing  5  litres  of  water,  and  provided  with  a 
plug,  through  which  pass  an  outlet  tube,  and  a  glass  rod 
supporting  a  small  perforated  zinc  basket  capable  of 
holding  25  gnus,  of  carbide.  The  raising  or  lowering  of 
the  rod  brings  the  carbide  in  the  basket  above  or  beneath 
the  surface  of  the  water.  The  gas  passes  through  a  flask 
contaiDing  solution  of  lead  acetate  for  the  detection  of 
sulphuretted  hvdrogen,  and  one  containing  the  solution  of 
sodium  hypochlorite   already  mentioned,  to  a  gas  meter, 

whc it  goes  to  a  bell  gasholder  of  10  litres  capacity  and 

not  more  than  10  cm.  in  diameter,  graduated  exactly.  The 
meter  is  not  absolutely  necessary,  as  the  gas  may  be 
measured  sufficiently  accurately  by  means  of  the  gradua- 
tions on  the  1*11.  The  water  in  the  gasholder  is  saturated 
with    con  and  the   water  in   the    generator   is 

saturated  with  acetylene  by  adding  to  it,  in  two  operations^ 
60  grms.  of  carbide.  As  many  as  50  samples,  each 
weighing  25  gnus.,  may  then  be  examined  in  succession 
before  the  water  in  the  generator  needs  renewal,  The 
sample  is  placed  in  the  basket,  which  is  then  pushed  well 
below  the  surface  of  the  water.  When  samples  are  de- 
composed in  rapid  succession,  the  temperature  of   the  water 


in  the  generating  bottle  rises   1°  to  l-  5°  for  each 
the  temperature  of  the  gasholder  is  not  affected. 

The  authors    investigated  the  ratio  of  water 
used    with    reference    to    the    quality    of    gas    pro<  ■i 
5(Hi  gnus,   of  carbide  discharged  at   once  into  5 
water  yielded  good  gas,  and   the   temperature   of  tl: 
did   not    exceed    50  ,    but    on    increasing   the   qua 
carbide  to   1,250  gnus.,  the   temperature   rose  to  85  a 
sulphuretted  hydrogen  was   evolved.     It   \\  as  found 
was  sate  in   practice  to   discharge   50  kilos,  of  carb  h 
degrees  during  half-an-honr  into  200  litres  of  water. 

The  impurities  to  be  removed  from  crm; 
found    to    he   as    follows,    per    100    litres   of 
Ammonia,   0   to   500   c.c. ;    sulphuretted    hydrogen,    t 
250  c.c. ;  and   phosphuretted   hydrogen,   20   to  53-    .. 
Chloride  of  lime  is  the  best   material   for  the  oxidai 
phosphuretted  hydrogen,  and   the  authors   have  foui. 
the  simplest  meaus  of  applying  it  is  to  add  it,  in  tl  r 
portion  of  from   5  to   20  grms.   per  kilo,  of  carbide, 
water  in  the  generator.     The  gas  is   then   passed  ihr 
washer,  in  which   100  litres  of  water  are  used  for  >v 
50  kilos,  of  carbide  decomposed.     One  to  2   kilos,  o  ti. 
of  lime  are  added  to  the  water  in   the  wash 
object  of  retaining  sulphuretted  hydrogen.     Gas  get   I 
by   discharging   carbide   into   water,   and   purified 
manner  described,  was  found  to  be  free  from  amui 
sulphur,  and  to  contain,  at   the  most,  0-012  grm.  o!  ■ 
phuretted    hydrogen    per    100   c.c.   (?  100    litres).    1 
method  of  purification  is  said  to  present  no  disadvai  *j 
the  great   dilution    and  the  excess  of   lime  are  st; 
prevent  the  liberation  of    chlorine  and  the  formal 
nitrogen  chloride. 

Acetylene  should  be  consumed  under  a  constant  pi 
of  from  CO  to  80  mm.  of  water,  if  the  most  suitable  i  • 
burners    of    Stadelmann,   v.    Schwarz,   or   Biel  an  ■ 
With  Bray  burners,  a  constant   pressure  of  80  to  It  n 
gives   a  steady   flame.      To    ensure    constant  prr 
sufficiently  large   gasholder   must  be   employed.    T   I 
of   automatic   apparatus,   without    pressure    regal 
undesirable. — J.  A.  B. 

Naphthalene  Obstructions  in  the  Inlet  and  Out 

of  Gasholders;  Removing .    J. f.  Gasbelcuili  I 

44,  [7],  113-114. 
Ax  arrangement  devised  by  Deegen  for  removing  n  at 
lene   deposits    from    the    affluent   and    efflui 
gasholders  with  iron    tanks    is   shown   in   the   lirM  f 
in  which  £    is  one   of   the  mains,  A  a  vertical  pi  » 

Fig.  1. 
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h  and  draw-off  lap   H,   and   screw-cap   F.     C   is   n 
between  tlie  pipe  A  and  the  gasholder  tank, 
i  il  enters  about  0'5  metre  below  its  rim.    The  pipe 
main  K  cither  at  the  drip-pot 
l  T-piecc.     The  valve  on  the 
closed   when   it   is  necessary  to 
the  portion  of  the  main  shown,  and 
is  run   in   from  the   tank  through  the 
otion  C,  until  the  pipe  A  and  the  main 
Sited  with  it.     The    cap  F   is    then 
id,  ami    a    wooden    plunger,    packed 
ow  80  that   it   (its   the   pipe  tightly,  is 
in  A  and  moved  up  and  down"  by 
if  an    iron   handle.     The  deposited 
sue   is  loosened  from   the  walls   of 
by  the  scouring  movement  therebv 
tlie  contained  water.     The  plunger 
!,  tlie   cap   F  replaced,  and 
of  the  water   is  drawn   off  through 
being   admitted  through   a   cock    in 
i  the  remainder  pumped  out  of  the 
■'.    The  cock   on   F  is   then  closed, 
main  is  ready  for  use  by  re-openino- 

r   had  previously    applied  the   same 

with  masonry  tanks,  but  had  not 
he  connection  between  the  pipe  A 
i  tank  to  admit  of  the  water  being 
ham  the  latter.     His  arrangement  is 

in  Fig.  2,  in  which  Deegen's  con- 
which     obviously     can    also    be 


Fig.  2. 


huh  is  free  from  naphthalene,  and  consequently  rednceg 
the  partial  vapour  pressure  of  that  substance.  (2 )  By  washtao 
the  gas  with  an  absorbent  of  naphthalene,  such  a-   heavy 


Xylene  Carbunsind  Apparatus, 
for  Preventing  &Removm<5 
Naphthalene  Stoppages. 


I  Xylene  supply. 


fr\\ 


Gas  ti,: 


\Thermometer. 


masonry  tanks, 
—J.  A.  is. 


also  indicated  by  the  dotted 


'•«<•   Obstructions    [in    Gas  Mains];  The  Pre- 
— ,  by  Means  of  Crude  Xylene.     Erlenbach. 
■    'Sbeleucht.  1901,  44,  [4],  57-59. 

"  saturation  of  coal-gas  by  naphthalene  is  :   at 

i  at    10°  C,   0-32  grm.;  at  0°  C,  0-14 

pouialene  per  cb.   metre   of  gas.       Therefore, 

'nuns,    for    instance,    0-32    grm.    of    naph- 

•    metre    will    not    throw   down   a   deposit 

temperature  falls  below  io°.    The  deposition  of 

s  mains  occurs  in  strict  obedience  to  the 

the  behaviour  of  volatile  substances,  and 

e.  or  other  substances  iu  the  gas  is   immaterial. 

naphthalene  in   the  distributing  mains  eon- 

lappens  when  their  temperature  is  lower 

li.J       I"*,  at  the  works-     There  are  three  ways 

ned  coal-gas  of  some  gas,  such  as  water-gas, 


coal-tar  oil  containing  a  little  benzene,  as  is  done  practically 
m  the  ^  oung-Bueb  process  (this  Journal,  1900,  998).  (8) 
By  adding  to  the  gas  substances  which  are  deposited 
simultaneously  with  the  naphthalene  and  prevent  it  assum- 
ing the  solid  state.  Of  such  substances,  alcohol,  a  mixture 
of  alcohol  and  benzene,  and  crude  xylene,  have  been 
used  in  practice. 


Steam  inlet. 


•j team  exit. 


Alcohol  has  been  employed  in  gas  works  because  it  has 
been  credited  with  being  a  remedy  for  obstructions  of  all 
kinds.  Actually,  however,  it  is  only  useful  in  preventing 
the  formation  of  ice  and  crystals  of  benzene,  and  is  useless 
as  a  cure  for  naphthalene  obstructions.  Alcohol  of  high 
strength  dissolves  4  to  5  per  cent,  of  naphthalene,  but  on 
dilution,  the  latter  is  deposited  in  the  solid  state.  Even  if 
alcohol  of  high  strength  were  added  to  the  gas,  it  would 
naturally  become  diluted  in  the  mains,  and  rendered 
ineffective  as   a  solvent  of  naphthalene.    A   mixture   of 

i>  2 
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alcohol  and  benzene  is  sold  as  a  remedy  for  naphthalene 
tactions,  but  in  use  it  forms  two  layers  in  the  mains, 
the  loner  one  eonsisting  of  diluted  alcohol  and  tbe  upper 
one  of  benzene.  Beniene  itself  solidifles  slightly  above 
0°  C.,  and  so  may  cause  further  obstruction.  Moreover, 
116  gnus,  of  bensene  are  required  to  saturate  1  cb.  metre 
of  pas  at  0',  and  such  a  quantity  makes  the  pas  flames 
smoky,  while  less  is  quite  ineffective  a<  a  Bolvent  for 
naphthalene.  Cmde  xylene  has  beer  shown  to  be  a 
suitable  agent  for  the  prevention  of  naphthalene  deposits 
by  Bunte^and  Kitner  (this  Journal.  1899,  856,  7  12,  and 
1109),  and  it  has  been  in  practice  used  by  moans  of  the 
apparatus  shown  in  the  annexed  figure-.  A  portion  of 
the  stream  of  gas  issuing  from  the  gasholder  is  transferred 
by  means  ot  a  by-pass  through  the  apparatus,  re-joining 
tlie  main  Btream  after  the  governor.  The  apparatus  consists 
of  an  iron  chamber,  with  a  false  bottom,  beneath  which 
-team  is  passed.  Wicks  hang  down  from  a  zinc  plate  in 
the  upper  part  of  the  chamber,  where  crude  xylene  is  supplied 
through  a  ripping-trough  to  which  a  counter  is  attached. 
The  wicks  present  a  large  surface  wetted  with  xylene  to 
the  gas,  which  is  thus  saturated  with  it.  The  evaporation 
of  the  xvlene  is  perfect,  and  the  chamber  does  not  need 
cleaning  throughout  the  winter.  The  apparatus  should  be 
brought  into  use  as  soon  as  the  cold  weather  sets  in.  If 
it  were  likely  that  obstructions  in  the  mains  were  partially 
due  to  ice  or  benzene,  a  mixture  of  equal  volumes  of  crude 
xylene  and  alcohol  should  be  used.  Crude  xylene  is  also  a 
suitable  material  for  pouring  into  service  pipes  for  the 
removal  of  existing  naphthalene  deposits. 

The  author  quotes  the  data  given  by  Eitner  as  to  the 
limits  of  saturation  of  gas  with  xylene,  and  the  solubility  of 
naphthalene  in  xylene  at  different  temperatures  (this 
Journal,  1S99,  356).  He  adds  that  crude  xylene  is  now 
recovered  from  coke  ovens. — J.  A.  B. 

Acetylene  Lamp ;  New  Immersion .     M.  Kosenfeld. 

(hem.  Zeit.  25,  [17],  1  "8. 

The  lamp  consists  (Fig.  1)  of  the  conical  generator  E, 
to  which  the  gasometer  g  (Fig.  2)  can  be  attached,  air-tight, 
by  the  screw  collar  m,  the  open  pipe  r  of  the  gasometer 
extending  up  to  the  neck  of  the  generator,  which  itself 
projects  through  a  collar  on  the  cover  </  (Fig.  3)  and 
carries  a  wire  basket  K  to  hold  carbide,  &c,  for  drying 
and  purifying  the  ga-.  When  charged  with  carbide  for 
use,  the  generator  and   its   appurtenances  are  placed   in 


the  water  \es-el  W  i  Fig.  4)  which  is  then  tilled  ttitl,  , 
through  the   tubulus   O.     The  over-production  of  c 

prevented      bv 


Fig.  4. 


Fig.  2. 


gasometcri/,  in  v 
the  gas  ,■, 
and  so  force* 
water  awaj  fan 
carbide.  Jfan 
the  ace. ■--  of 
may      be     prv 

by    depreanag 

generati 
compre- 
tube  leading  fa 
bottom  of  the 
meter  iuto  the 
vessel. 

When  the 
is  taken  apar 
cleaning,  the  j 
(Fig.  2)  shou 
immersed  in 
hydrochloric  n 
vinegai 
rator  and  gas< 
being  always 
rounded  h?  col 
when  in 
densation  prorl 
acetylene,  capa 
choking  the  I  I 
are  formed, 
lamp  is  said 
particularly 
for  use  will 
larimeter- 

Osmitim   Incandescent   Lamp  of  Alter  von 
Scholz.     J.  f.  Gasbeleucht.  1901,  44,  [6],  101- 

Auek  von  Welsbach  was  the  first  to  su 
osmium,  which  has  the  highest  melting  point  of  all 
to  a  filamentous   condition,  in   which  it   was 
doctor    and    could    be    applied    in    place    of 
incandescent  electric  lamps    (this   Journal,  1899,  '   > 
746).     It  is  able   to  withstand  a  higher  teniperatu  it 
carbon,  and  in  practice  affords  a  higher  illumiaatii  du 
and  is  more  durable. 

Experiments  showed  that  the  electrical  CDergy  ei  in 
per   Hefner    unit   amounted  on    the   average 
and   the   life  of  the  lamps  was   from  700  to 
One   lamp,  which   was   in   use  for    1,500   boi 
1  ■  7  watt  per  Hefner  unit  at  the  end  of  that  pi  - 
of  1'45  when   it  was   new.     Moreover,  it  has 
possible  to  restore  to  their  original  condition, 
have  become  darkened,  without  renewal  of  eitlic 
or  the  osmium  filament.     The  osmium  lamp  hi 
for  tensions  of  25  to  50  volts,  aud  where,  as 
current  is  supplied  at  100  to  220  volts,  a  Irani 
be  inserted,  or  several  lamps   must  be  coup 
If  the  current   is  an  alternating  one,  each   ho 
already   has  a  transformer,  and  in  that  case  there 
no    additional    expenditure  entailed.     Filament! 
of  oxides  as  well  as  osmium  were  claimed  um 
YVelsbach's  patent  (this  Journal,  1899,  571  I, 
so  far  proved  less  economical  than   tbe  ordinary  -< 
filaments,   and    the    manufacture    has    provision, 
confined  to  the  latter. 

Some  trials  made  to  determine  the 
osmium  lamps  and  the   ordinary  carbon  lamps  h 
the   following   results : — Four   25-volt    osmium 
scries,  and  four   100   volt  carbon  lamps  in  par. 
100-volt  circuit,  gave  the  same  illuminating  Talni 
current  used  by  the  former  was  0-96  ampere,  a 
latter   2'40  amperes,  the  osmium  lamps  consuniu 
per  cent,  of  the  current  required  for  tli 
Again,  an  osmium  lamp  consuming  energy  equal  I 
afforded    a  light   of  20  candle-power,   wb 
with  the  same  consumption  gave  a  light  of  onlv 
power.     Or,  in  order  to  obtain  a  20-candle-power 
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carbon  lamp,  it  was  found  necessary  to  expend  68  watts. 
*e  figures  indicate  the  degree  of  economy  which  the 
,iin.  lamp  affords  over  the  ordinary  carbon  lamp.  The 
un  lamp  can  be  made  to  give  a  light  of  from  2  to  200 
le-power. — J.  A.  15. 

PATENTS. 

C  ',  Go*,  ami  By-products;  Method  and  Apparatus  for 

mlucing .      P.   Naef,  New   York.   I'.S.A       Eng. 

',  8917a,  2917b,  2917c,  and  2917d.     Feb.  13, 
,icr  Internal.  Convent.  July  20,  1899. 

;CT8  of  the   invention  are: — (1)    The   production   of 

.unities  of  coke  in  a  single  apparatus  with  recovery 

'ilucts  and  gas.     (2)  The   production  of  coke  and 

icte   and   gas   without    waste   of   heat.      (3)    The 

if   desired,   of    as    much    tar   oil   as    possible  of 

quality.     (4)  The  recovery  of  a  large  percentage 

itrogen  of  the  coal  as  ammonia.     (5)   The  coking 

by    means   of    coke    dust   or    other    cheap    fuel. 

use   of    plants   of    large    dimensions    and    large 

(7")  The  reduction  of  the   pressure  required  for 

is  tluough  fine   fuel.     (8)  Improved  methods  of 

ng  gas  through  fine  materials ;  and  (9)   Improved 

r  charging  and  discharging   materials   from   the 

i|  mi.-. 

■kirn;  apparatus  consists  of   a  shaft  supported  on 

and  having  an  iron  mantle  and  a  brick  lining  in 

w<r  part.     On  the  top  of  the  shaft  is  an  arrangement 

uuously  charging  fuel  consisting  of  a  hopper  and 

l'rom  the  conveyor  a  number  of  vertical  pipes 

the  top  of  the   shaft,  terminating  some  distance 

the  top  plate.    These  are  kept  constantly  filled  with 

by  the  conveyor  and  by  regulating  the   speed  of 

so  that  it  contains  fuel  at  the  end  farthest  from 

ipper,  a  constant  feed  through  all  the  pipes  is  maiu- 

By  providing  a  number  of  conveyors  it  is  possible 

Ige  the  vertical  pipes,  as   to  keep  the  apparatus 

irly   and   evenly   to   the    same    level    without 

a   point    of    great   importance    with   coking 

of  large  size     At  the  base   the  apparatus  is  pro- 

trrfh  a  mechanical  arrangement  for  discharging  the 

-:nly  over  the  whole  cross  section,  and  without 

ion  of  fine  coke.     This  consists  of  a  number  of 

■  g  shafts  fitted  with   helical  blades   discharging  the 

lined  planes  or  screens,  whence  it  is  removed 

■•yors.    The  air  or  hot  gas  enters  the  apparatus 

roa  ducts,  which  are  arranged  at  a  considerable  dis- 

i  lie  bottom  of  the  shaft.     The  part  of  the  shaft 

9  duct  is  used  for  coking  the  fuel,  that  below 

Its  fur  acting  with  steam  ou  the   coke   for  the  pro- 

ici  i  of  ammonia  with   the   simultaneous  formation  of 

md  also  for  cooling  the  coke.     Some  distance 

'  the  gas  ducts,  outlet  pipes  communicating  with  a 

i  and  a  gas  main  are  arranged.     In  the  upper 

the  shaft  are  perforated  hoods  or  bells  with  toothed 

:  .which  are  suspended  on  chains  and  are  preferably 

I,  that  the  hells   near  the   lower  ends   of   the 

I  a  smaller  diameter  than  those  further  up  the 

The  chains  are  fastened  to  wheels  or  levers,  by 

M  of  which  they  can  at  intervals  be  raised   a   short 

fc.e  and  afterwards  be  allowed  to  descend  again  with 

be  bells  on  every  alternate  chain  are  placed  at 

ight,  on  the  other  chain  they  are  arranged  at 

*'  ning  distances.     The  bells  are  of  special  advantage 

i  diminishing  the  pressure   required  to  force 

(|  through  the  fine  material,  inasmuch  as  they  gather 

;    and  distribute   it    through   a    short   distance    of 

gather  it,  and  again    distribute  it,  and   con- 

;  well  distributed,  through  a  short  distance.      It  is 

ie  for  the  gas  to  travel  in  channels  at  a  great 

through  the   fine   material,  and   this   is   specially 

■  by  making  the  bells  larger  in  the  upper  part,  where 

is  fine,  so  that  the  gas  coming  from  the  lower 

'collected  by  the  nest  or  bigger  bell.     For  the  same 

o  also  the  bells   of  adjoining   chains   are   placed   at 

■  heights,  so   that   any   gas   escaping   sideways    is 

i  by  the  bell  on  the  nest  chain.     The  gas  enters  the 

fuel  through  the  perforations  of  the  bells  and  from 

c  tered  edges,  in  numerous  places,  and  its  speed  is 


therefore  slow,  and  it  carries  little  dust.  By  arranging  tin- 
number  and  distances  of  the  bells  and  chains,  it  is  possible 
to  give  coal  of  different  quality  different  treatment.  In 
these  five  specifications  there  are  199  claims. — D.  P>. 

Liquid  Hydrocarbons,  Gas  and  the  like  ;  Burning  of . 

|  Vapour  Generator  and  Burner.]  T.  Clarkson,  aud  The 
Clarkson  and  Capel  Steam  Car  Svndicate,  Surrey.  Eng. 
Pat.  4448,  March  8,  1900. 

Tiie  generator  consists  of  a  rectangular  casing,  having  in 
its  upper  part  a  continuous  zig-zag  tube  forming  a  feed 
heater,  which  is  connected  to  a  lower  but  larger  tube  wound 
in  a  coil  to  form  a  wall  to  the  casing  and  situated  around 
the  source  of  heat.  The  latter  tube  is  connected  to  ami 
continued  by  a  second  zig-zag  tube  situated  directly  over 
the  source  of  heat,  and  forming  the  main  generating  portion. 
All  the  tubes  therefore  constitute  one  continuous  conduit. 
The  generator  is  heated  by  an  oil,  vapour,  or  similar  burner, 
which  is  controlled  by  a  thermal  regulator  operated  by  the 
temperature  of  the  contents  of  the  generator.  There  is 
provided  an  auxiliary  vaporising  apparatus  for  starting 
the  burner,  with  or  without  a  fusible  locking  device  in 
conjunction  with  the  cock  controlling  the  flow  of  fuel  to 
the  vaporiser. — R.  S. 

Liquid  Hydrocarbons,  Gas  and  the  like  ;   Burniny  of . 

T.  Clarkson,  aud  The  Clarkson  and  Capel  Steam  Car 
Syndicate,  Ltd.,  London.  Eng.  Pat.  4449,  March  8, 
1 900. 

The  combinations  claimed  include  :  a  burner  box  provided 
with  a  jet  nozzle  and  two  or  more  burner  orifices,  the  cross 
sectional  area  of  which  box  beneath  the  orifices  decreases  as 
the  distance  from  the  nozzle  increases ;  "  an  air-indueing 
tube  "  delivering  air  beneath  the  burner  box,  the  bottom  of 
the  latter  being  inclined  so  that  the  vapour  issues  evenly 
from  the  burner  orifices  and  the  air  is  distributed  evenly  on 
either  side  of  the  same  ;  caps  for  the  burner  orifices,  and 
means  for  raising  and  lowering  these  caps  either  simul- 
taneously or  independently ;  a  steam  jet,  fan,  or  blower ; 
vapour  and  steam  jet  nozzles  with  yielding  connections 
between  levers  for  simultaneously  controlling  the  flow  of 
vapour  and  steam  ;  a  dash-pot  device  connected  with  the 
mechanism  controlling  the  flow  of  vapour,  in  order  to 
prevent  the  flow  being  shut  off  too  suddenly. — C.  S. 

Fuel ;  Artificial .     A.  E.  Tucker,  Birmingham. 

Eng.  Pat.  9932,  May  30,  1900. 

The  fuel  material  is  cemented  together,  without  any  increase 
of  its  bituminous  or  smoky  and  ashy  properties,  by  the  aid 
of  a  non-fibrous  agglutinant  prepared  by  soaking  crushed 
dari,  or  other  similar  grain,  in  water  until  softened  and  then 
steaming  or  boiling  until  gelatinous,  the  jelly  being  after- 
wards heated  in  water  for  use.  The  grain  may  also  be 
gelatinised  in  an  almost  dry  state  and  steamed  after  ad- 
mixture with  the  fuel.  The  mixing  is  effected  in  a  pug 
mill  or  by  other  means  ;  the  proportions  taken  being  98 '75. 
parts  by  weight  of  crushed  fuel,  and  the  agglutinant  obtained 
from  I  '25  parts  of  grain.  To  protect  the  product  from 
moisture,  about  1  per  cent,  of  paraffin  oil,  cheap  wax,  or 
fat,  is  added  in  the  mixer.  The  product  is  claimed  to  be 
free  from  any  tendency  to  soften  when  heated. — C.  S. 

Fuel ;  Furnaces  for  Burning  Powdered .     G.  C.  Dy- 

mond,  Liverpool.  From  The  Westlake  Co.,  New  York, 
U.S.A.     Eng.  Pat.  278,  Jan.  4,  1901. 

The  claims  include  the  provision  of  a  non-conducting  slide 
to  regulate  the  charging  orifice,  and  a  non-conducting 
refractory  lining  around  the  latter,  so  as  to  form  a  hearth 
inside  the  firebox,  in  order  to  prevent  the  heat  of  the 
furnace  being  transmitted  to  the  charging  slide  and  caking 
the  powdered  fuel  therein  ;  means  for  inducing  the  entry 
of  air  without  compression  in  the  firebox  ;  means,  outside 
the  firebox,  for  feeding  down  the  dust  fuel  in  a  thin  sheet 
and  in  regulated  quantity  to  the  hearth  ;  means  for  cutting 
off  the  entry  of  air  below  the  grate  in  the  firebox  ;  means 
for  inducing  air  through  the  charging  orifice ;  and  the 
provision  of  a  firebrick  arch  above  the  grate  in  the  firebox. 

— C.  S. 
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Fuel  Injectors,  G.  White,  Jersey  (Sty  (N.J.),  U.S.A. 
Eng.  Pat.  ir.,i:.:,  Sept.  11,  )90O. 
This  invention  is  ■  device  for  burning  coal  dust  ami  liquid 
fuel,  the  former  being  injected  into  the  combustion  chamber 
through  a  conduit,  whilst  the  liquid  fuel  is  deliveredthrough 
an  internal  concentric  conduit  by  the  injecting  action  of  a 
Current  of  steam  entering  through  a  nozzle,  which  is  con- 
tracted in  one  portion  ami  expanded  in  another  in  order  to 
increase  the  velocity  at  which  the  liquid  fuel  is  injected  into 
the  combustion  chamber.  An  adjustable  conical  deflector, 
arrai  site  the  effluent  aperture  of  the  ste.uu  nozzle, 

directs  the  liquid  fuel  across  the  path  of  the  coal  dust,  in 
order  to  ignite  ami  mechanically  distribute  the  latter. 
When  the  burner  is  intended  for  oil  fuel  alone,  the  outer 
device  for  supplying  the  coal  dust  may  he  omitted. — C.  S. 

Fuel ;    Manufacture    of  Artificial   ,    ami    Apparatus 

therefor.    The   Patent  Aggloment  Fuel  Syndicate,  Ltd., 

:   H.   C.   B.   Forester,   Skettv,  Glamorgan;  and 
J.  A.  A.   Yeo,  Cambridge.     Eng.  Pat.    7905,  April  28, 
1900. 
The   method  of   manufacture   consists   in   raising  the  fuel 
mixture  in  a  retort   heated,  by  external   means,  to  a  definite 
temperature  between  195°  and  215°  F.  and  maintained  con- 
stant thereat  by  the  aid  of  a  pyrometer,  any  variations  being 
corrected  either  automatically  or  otherwise,  and  moisture 
being  added   to  the  material  as  and  when   shown   to  be 
--ary   by  the   indications   of  a  pressure  gauge.     The 
apparatus  includes  the  combination  of   the   retort   with  a 
pressure  gauge,  a  thermometer  to  indicate  the  attainment 
of  the  desired  temperature,  and  a  pyrometer  and  means  for 
correcting  any  variations  from  such  temperature. — C.  S. 

Generators  and  Burners  chiefly  designed  fur  Use  in  connec- 
tion  with  Boilers  or   Steam    Generators;  Hydrocarbon 

Vapour  .     H.   H.  Lake,  London.     From  B.   Rein, 

Rochester   (N.Y.),   U.S.A.       Eng.   Pat.    2472,   Feb.   5, 
1901. 

The  inventor  claims  a  vaporiser  comprising  an  auxiliary 
burner  and  a  series  of  retorts,  one  of  the  retorts  supplying 
combustihle  vapour  to  the  auxiliary  burner  and  another 
supplying  the  main  burner,  which  latter  comprises  a 
number  of  sections  out  of  communication  with  each  other, 
each  section  being  independently  controlled. — C.  S. 

Temperature    of   Substances   which    become    Luminous   or 
Incandescent  when  Heated;  Photometric  Apparatus  for, 

and  Method   of  Determining   the  .      \V.    L.   Wise, 

London.     Eng.  Pat.  19,604. 

See  under  1.,  page  348. 

Firedamp  in  Collieries ;  Method  of  and  Apparatus  for  the 

Detection   and    Indication   of .      S,    A.    Rosenthal, 

London.     Eng.  Pat.  4930,  March  15,  1900. 

A  MEKii thai,  thermometer  has  its  bulb  in  contact  with 
spongy  palladium  or  other  material  which  becomes  heated 
by  the  hydrogen  present  in  firedamp.  The  consequent  rise 
of  the  column  of  mercury  completes  an  electric  circuit,  in 
which  is  placed  a  warning  lamp  or  bell. — J.  A.  B. 

Carbonic  Oxide;  Process  for  Production  of .     I"..  W. 

Kngels,  Essen-on-the-llnlir.  ( .ciniany.      Eng.  Pat.  23,781, 
Dec.  29,  1900. 

Carbonic  acid,  either  diluted  or  undiluted  with  other  gas, 
is  passed  through  carbon  rendered  incandescent  electrically. 
The  carbon  is  contained  in  a  closed  vessel,  which  may  he  of 
v. tv  Minple  construction,  e.g.,  an  iron  pipe  coated  with 
material  which  is  a  bad  conductor  of  heat.  The  process  is 
-aid  to  involve  very  little  loss  of  heat,  and  in  this  respect  is 
claimed  to  be  superior  to  the  prcci  Mes  in  which  the  carbon 
is  rendered  incandescent  by  combustion.— J.  A.  B. 

es;  Apparatus  for  Indicating  the  Presence  of  Danger- 
ous   .      II.  G.    Prated,    Loudon.      Frig.   Pat.  5125, 

.March  17,  1900. 

A  i  i.kxii'.i.e  diaphragm,  with  piece  of  platinum  attached, 
covers  an  opening  in  a  porous  vessel,  and,  owing  to  the 


different  rates  of  diffusion  of  the  gas   and  air,  bill", 
wards  when   the  vessel  is   exposed   to  air  eontainirj 
lighter  than  air,  such  as   explosive  gases,  and  inwai 
it  is  exposed  to  choke-damp  or  other  gas   heavier  thai 
The  platinum,  in  the   lirst  case,  makes   contact  with  tic 
of  a  screw,  and   thereby  completes  an   electric  ci 
which  is   a  glow-lamp,  which  thereupon   becomes  lig  d 
or,  in   the  second  case,  breaks   contact   ami  extinguis    i 
lamp.     The  diaphragm  and  end  of  the  contact  6cre  n 
enclosed   in   an   airtight    chamber   to    prevent  ignitu 
explosive  mixtures  of  gas  and  air  by  sparking. — J.  A.  I 

Gas  ;  Processes  and   Apparatus  fur  Manufacturing     | 

ing   .     R.    Thomson,    Glasgow.     Eng.   Pat.   % 

Dec.  9,  1899. 

Tins  invention   is  for  treating   bituminous   fuel,  pe  o 
shale  for  the  production  of  a  nou-condensible  heat 
and    for    recovering,    together    with    other   product  h 
nitrogen  in  the  fuel  as   ammonia.     This  is  doni 
stage  but  continuous  process,  comprising  (1)  a  prclin 
distillation  operation  under  external  heating;  (2)  if  i 
distillation  under  direct  internal  heating  in  the 
steam  ;  and  (3)  a  combustion   and  gasification  open) 
the  distilled  hot  fuel.     The  producer  employed  has  an 
preliminary  distillation  chamber,  an  intermediate  fiui  lit 
tiilation   chamber,  iuto  which  steam   is  introduce 
production  and  preservation  of  ammonia,  and  a  lowe;  a 
bustion  and  gasification  chamber,  into  which  distilled  -. 
are  injected  by  steam  and  air.     These  distilled  gasc- 
gases  from  the  upper  and  intermediate  chambers,  whi  at 
passed  through  the  lower  chamber  so  as  to  be  00 
into  uon-condensible  gases  and  to  pass  off  along  wi  it 
poor  or  producer  gases,  thereby  enriching  the  latter,  'i 
steam  is  introduced  at  two  levels,  one  for  the  form:, 
other  for   the  preservation   of  ammonia,  the  pipe- 
purpose  being  capable  of  vertical  adjustment 
part  of   the  producer,  forming  a  combined  feed  and  .1 
tion  hopper,  is  heated  at  one   part  externally  by  ! 
gas  from  the  producer. — R.  S. 


Gas  for  Regenerative  Gas  Furnaces ;  Production  ■ 
W.  F.  R.  Pantgwyn,  Swansea.    Eng.  Pat.  4641,   D 
12,  1900. 

Producer  gas  is  enriched  by  injecting  a  liquid  hydro  * 
such  as  petroleum,  iu  a  finely  divided  state  ou  to 
fuel  iu  the  producer  by  means  of  air  or  steam. — K.  S 


Gas  Condensing  or  Purifying  Apparatus.  A.  J. 
London.  From  P.  Audouin,  Paris.  Eng.  Pat 
April  17,  1900. 

Tins  apparatus  is  intended  for  the  purpose  of  sej 
out  the  light  tar  products  contained  iu  gas  after  it  ha? 
through  the  surface  condensers.  It  consists  of  a  s 
small  hells,  dipping  into  liquid,  and  supported  by  the 
a  cross-bar  device  counectcd  to  a  counterweight.  1 
are  formed  of  perforated  plates,  and  the  gas,  risinji 
interior  of  the  bells,  passes  through  the  sru, 
one  plate  and  is  projected  against  unperfoi 
the  outer  plate,  finally  escaping  through  perforation 
letter  to  the  outlet.  A  hydraulic  seal  is  provided 
centre  of  the  purifier. — R.  S. 

Coal  Gas  ;  Manufacture  of .     V.  B.   I 

wich.     Eng.  Pat.  7863,  April  27,  1909. 

The   following   is   the   substance  of   the   claim* 
invention:   (1)  In  the  manufacture  of  gas  by  i 
of  coal,  preventing  or  lessening  the  decompoeltio 
the   retort   of  the  gases  given  off  from  the  coul  b; 
rating  their  rate  of  flow  through  the  retort.     (2)  1 
a    gas    into    the    retort    for   producing   thil 
(3)    Heating  this   gas  to  approximately  the   tem 
of  the  retort  gases  before  injection.      (4)  Appan  ■ 
carrying  out  the  invention,  comprising  a  pipe  lead 
a   gasholder    and    provided   with   a   regulating  va  '• 
pipe    entering    the    retort    at    or    near    the   moi  I1 
extending  along    the   crown  thereof  to  the  opi>o  ' 
and  having  one  or  more  openings. — R.  S. 
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i  (las;  Process  and    Apparatus  for  Enriching . 

Imray,   London.     From  J.   R.   McLean,   Cincinnati, 

-  \      Eng.  Pat.  246'J,  Feb.  5,  1901. 

•rt  in  which  coal   is  destructively  distilled,  is  pro- 

ternally  with  a  wrought-iron  cylinder,  open  at  the 

ILBkest  from  the  gas  outlet,  and  elosed  at  the  end  near 

Otigb  the  closed  end  passes  a  narrow  tube,  which  is 

il  t.>  at:   oil   supply.     This   tube  passes   almost   to 

n   end  of  the   cylinder,   when   it  bends   back,   still 

lha  cylinder,  and  has   its  open  end   near  the  closed 

I   (he  cylinder.     During   use,  the  oil  passes  therefore 

the   length  of  the  cylinder  within  the  tubes,  during 

t  is  partially  vaporised  and  slightly  expands. 

scapes  into  the  cylinder  itself ,  where  it  is  completely 

1  and  expands  much  more.     Again  traversing  the 

f  the  cylinder,  it  escapes   into  the  retort,  where  it 

expands  and  mixes   with  the  gas  produced.     The 

■a  ire  escapes  through  the  stand  pipe  at  the  other  end  of 

>  Tl.     The  oil  or  its  vapour  thus  passes  four  times 

»  wards  and  forwards  iu  the  retort,  while  it  is  expanded 

us.     In  the  plant  illustrated,  there  is  a  bench  of 

i-,  with  connections  to  the   oil   supply  tank    and 

r.-R.  S. 

Producing  Apparatus.      M.  Gohler,  Zurich,  Switzer- 
land.    Fng.  Pat.  51,  Jan.  1,  1901. 

iporised  by  air  in  an  apparatus  consisting  essentially 

irtnients  which  communicate   with  one   another,  in 

f  which  there  are  rotary  discs  mounted  upon  a  shaft, 

1  with  ports,  buckets,  and  apertures.     The  discs 

eed  with  porous  materials.     A  fan  for  supplying  air 

red  to  the  discs  shaft.     In  use,  the  buckets  successively 

il  ito  and  raise  the  crude  hydrocarbon  liquid,  such  as 

nd   as    the   buckets     are   carried    round,   they 

■  irge  it  over  the  discs  for  evaporation.     A  brake  for 

■  iting    the     air     supply     is     automatically     operated 
w  ling  to  the  demand.     The  supply  of  liquid  is  regulated 

'   float.     The   generator  is   water-jacketted,   and   the 

of  the  water  iu  the  jacket  is  maintained  con- 

dbj  a  thermostatic  arrangement,  consisting  of  a  ther- 

ic  ter.  a  gas  burner,  and  a  lever  on  the  burner-tap  under 

t  tion  of  a  spring  and  of  an  electro-magnet,  the  current 

-  uig  the  electro-magnet  being  made  and  broken  by  the 

I  dl  of  the  thermometric  column. — R.  S. 

le  lene  Gas;    Apparatus    for     the    Generation     and 

rage  of .   G.  Stevenson,  Accrington,  Lanes.   Eng. 

4407,  March  8,1900. 

Jell  of  a  gasholder,  floating  in  an  annular  tank,  the 
I  cylinder  of  which  also  contains  water,  and  commu- 
s  near  the  base  with  the  annular  portion,  operates,  by 
of  a  suspended  weight  attached  to  it,  a  valve  which 
s  the  admission  of  water  from  the  central  portion 
tank  to  a  chamber  containing  carbide.  The  gas 
d  reaches  the  gasholder  through  a  pipe  which 
■tea  within  the  tank  at  a  higher  level  than  the  intake 
pipe  by  which  water  passes  to  the  carbide  chamber. 

—J.  A.  B. 

M;  Apparatus  for  Generating  .     E.  A. 

•1.  Xeiiitly  (Seine),  France.     Eng.  Pat.  5817,  March 
MM. 

1    aud  a  suitable  quantity  of  water  are  discharged 

o.isly  iuto  the  same  or  separate  shoots  leading  into 

generating  vessel  containing  water,  and  having  a 

4  false  bottom  for  the  support  of  the  carbide.    The 

torn  is  conical  and  provided  with  a  ball  valve  which 

1  suddenly,  to  allow  of  the   discharge  of  residual 

•  means  of  a  spring  attached  to  a  chain,  which  is 

«  float  within  the  generating  vessel  in  such  a 

r  that  the  discharge  occurs  each  time  a  fresh  quantity 

■  ide  and  water  is  supplied.— J.  A.  B. 

3<M;  Apparatus  for  the   Generation  of . 

Sunderland,  F.  Sunderland,  and  G.  Marshall,  all 
nningham.     Eng.  Pat.  6865,  April  12,  1900. 

*  describe  an  apparatus  in  which  the  discharge 

!  into  water  is  controlled  by  the  movements  of 

i  gasholder  which  receives  the  gas,  but  state  that 


they  make  no  claim  to  parts  of  the  apparatus  which  are 
described  in  their  Eng.  Pats.  6274  and  13,786  of  1899  (this 
Journal,  1899,  822  and  906).  They  now  claim  certain 
modifications  in  the  controlling  connections,  and  the  inter- 
position of  a  purifier,  seal  and  scrubber,  between  the 
generating  chamber  and  the  gasholder. — J.  A.  B. 

Acetylene    Gas;    Apparatus  for    Producing ,  without 

Gasometer-  15.  Ilolub  and  P.  Dvonicek,  both  of  Vino- 
bradv-Prapue,  Bohemia.  Eng.  Pat.  18,621,  Oct.  18, 
1900. 

Cakuide  is  fed  by  means  of  a  rotating  worm,  turned  by  a 
small  water-motor  or  other  motor,  into  a  reservoir,  in  which 
it  is  met  by  a  spray  of  water,  which  is  controlled  by  a  float. 
The  reservoir  is  open  at  the  bottom  and  immersed  in  a  tank 
in  which  water  is  maintained  at  a  constant  level. — J.  A.  B. 

Acetylene  Gas  Generating  Machines.  A.  H.  Deike, 
J.  Mitchell,  and  A.  W.  Alexander,  all  of  Guelph,  Ontario. 
Eng.  Fat  18,947,  Oct.  23,  1900. 

A  carbide  holder,  comprising  several  sections,  is  supported 
above  water  in  a  generator.  The  bottoms  of  the  sections 
are  hinged,  and  connected  with  mechanism  which  is 
actuated  by  the  movements  of  a  telescoping  gasholder  into 
which  the  gas  evolved  passes,  so  that  the  carbide  in  each 
section  is  discharged  in  turn  into  the  water  in  the  generator. 

—J.  A.  B. 
Acetgtene  Gas  Generators.     H.  Shepherd,  Burnley,  Lanes. 
Eng.  Pat.  20,229,  Nov.  10,  1900. 

A  RECEr-rACLE  contaius  a  bell,  within  which  is  inserted 
from  below  a  carbide  container  open  at  the  top,  and  having 
a  number  of  small  perforations  at  different  levels,  through 
which  water  gains  access  to  the  carbide  from  the  outer 
receptacle,  in  quantity  dependent  on  the  level  of  the  water'in 
the  space  between  the  bell  and  the  carbide  container,  which 
level  is  dependent  on  the  quantity  of  gas  contained  within 
the  bell.  The  bell  is  retained  in  place  by  a  spring,  which, 
hoyvever,  allows  it  to  rise  in  the  event  of  the  pressure  of 
gas  within  becoming  excessive. — J.  A.  B. 

Incandescent    Mantles;    Manufacture    of   .     W.    P. 

Thompson,  London.  From  W,  Karsten,  Berlin.  Eno-. 
Pat.  5989,  March  30,  1900. 

"  The  new  process  is  characterised  by  the  use  of  thoric  and 
eerie  (instead  of  cerous)  compounds,  and  by  that  of  hydro- 
fluoric acid,"  the  acid  being  mixed  with  an  aqueous  solution 
of  thoric  and  eerie  salts,  and  the  mixture  being  then  used 
for  impregnating  fabrics  as  usual.  The  following  pro- 
portions are  given  as  an  example  : —  Thorium  nitrate, 
59 •  4  grms.  ;  eerie  oxalate,  15  to  2-5  grms. ;  pyrocatechol 
(for  effecting  the  solution  of  the  oxalate),  3  0  grms.; 
hydrofluoric  acid,  0-8  to  2'0  grms.;  and  water,  135  grms. 
The  hydrofluoric  acid  is  intended  to  strengthen  the  mantle 
without  reducing  the  illuminating  power. — H.  B. 

Incandescent   Gas   Burners.     M.    Busch,    Cologne.     Eng. 
Pat.  7934,  April  28,  1900. 

Is  the  burner  described,  the  central  mixing  tube  is 
dispensed  with.  The  burner  top  consists  of  an  annular 
chamber,  which  is  arranged  above  a  hollow  horizontal 
enlargement,  provided  at  its  sides  with  openings  or  sockets 
for  the  admission  of  gas  and  air.  Gas  supply  nozzles  are 
arranged  in  front  of  these  openings  so  as  to  cause  streams 
of  gas,  mingled  with  air,  to  flow  into  the  horizontal  chamber 
in  a  horizontal  direction,  passing  thence  upwards  through 
the  annular  chamber  to  the  flame. — H.  B. 

Lime  Light  or  other  Purposes  ;  Obtaining  Intense  ffeat 

for  .     O.   Miinsterberg,    Berlin.     Eng.    Pat.    8415, 

May  7,  1900. 

"  For  the  production  of  limelight  and  other  purposes,  the 
employment  of  a  flame  from  the  combustion  of  a  mixture 
of  acetylene  gas  and  air,  for  heating  to  incandescence 
rods  or  the  like,  of  lime,  zirconia,  or  similar  substances." 
"  The  mixture  must  be  prepared  only  in  the  flame  itself, 
and  in  such  a  manner  that  the  air  is  blown  into  the  acetylene 
flame  by  means  of  a  blower  or  similar  appliance." — H.  B. 
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Photometers;     [Electric    Lamp   .]     C.     fleshier    and 

E.  J.  McAllister.  New  Jersey,  U.S.A.  Kug.  Tat.  17,945, 
Oct.  9.  1900. 
A  portable  photometer  is  described,  adapted  for  testing 
incandescence  electric  lamps.  It  consists  of  three  de- 
lachahly-eonnected  sections: — (1)  the  main  base,  carrying 
two  uprights,  which  support  a  short,  detachable,  graduated 
bar,  provided  with  a  disc-spot  box  :  (21  a  supplemental 
section,  extending  to  the  right  of  the  main  base,  and 
carrying  ■  standard  kerosene  lamp,  and  (3)  another 
extension,  to  the  left  of  the  main  base,  carrying  the  lamp  to 
be  tested,  a  rheostat,  and  connections  for  a  voltmeter,  an 
ammeter,  and  a  wattmeter.  The  bases  of  the  two  supple- 
mental extensions  consist  of  parallel  strips,  su  arranged 
that,  when  the  photometer  has  to  be  packed  up,  both 
sections  can  be  slipped  upon  the  main  base,  and  the 
various  fittings  can  be  compactly  "  nested  "  together. 

— H.  B. 

Incandescent  Lamps  ;  Electric   .     R.   A.   Fessenden, 

Allegheny.    l.S.A.     Eng.   Pat  -1803,  March    13,    1900. 
Under  Internat.  Conv.,  Aug.  25,  1899. 

This  relates  to  lamps  in  which  the  incandescence  pencil  is 
formed  of  a  material  which  is  non-conducting  at  low 
temperatures,  but  conductive  when  heated,  and  relates 
more  particularly  to  lamps  of  the  type  referred  to  in 
patentees  English  specifications  Xos.  4308  and  6308  of  1900 
(this  Journal,  1900,  651). 

To  avoid  the  necessity  of  using  platinum  terminals  for 
the  refractory  pencils,  the  end  portions  of  the  latter  are 
formed  of  a  material  which  becomes  conductive  at  a  lower 
temperature  than  the  body  portion,  the  comparatively  low 
temperature  acquired  by  the  end  portions  permitting  the  use 
of  cheap  materials,  such  as  nickel,  alloys,  graphite,  Sec,  for 
the  terminals.  In  each  case  portions  of  the  terminals  are 
exposed,  and  are  flush  with  the  surface  of  the  pencil.  The 
latter  is  mounted  within  a  lam])  within  which  is  arranged 
a  block  of  conductive  substance  which  can  be  caused  to 
traverse  the  pencil,  imparting  to  it,  from  one  exposed 
terminal  to  the  other,  a  band  or  coating  of  conductive 
material  to  serve  for  starting  the  lamp.  The  material  is 
of  such  nature  as  to  be  destroyed  or  neutralised  when  the 
refractory  pencil  has  become  hot  enough  to  act  itself  as  a 
conductor.  Part  of  the  lamp  circuit  is  formed  by  a 
conductor  (6uch  as  lead,  or  an  alloy  of  copper,  nickel,  and 
iron)  adapted  to  carry  the  normal  current  without  material 
change,  and  to  be  so  heated  as  to  present  an  abnormally 
increased  resistance  on  a  slight  increase  of  current  above 
the  normal. — H.  B. 

EL-DESTRUCTIVE  DISTILLATION. 
TAB  PRODUCTS.  PETROLEUM. 

Kerosene  ;  Methods  of  Testing .      Charitschkoff. 

Petr.  Ind.  Techn.  Kev.  19U1,  4,  [100],  110. 

Ix  view  of  the  present  extensive  use  of  wickless  lamps,  the 
author  discusses  the  question  as  to  whether  the  results  of 
the  ordinary  tests  for  illuminating  oil  will  M-rve  as  a 
criterion  of  the  value  of  the  oil  for  burning  in  a  wickless 
lamp.  It  is  shown  that  the  results  will  nut  serve  such  a 
purpose,  as  even  when  the  best  kerosene,  according  to  the 
present  standard  of  quality,  is  used  in  wickless  lamps,  the 
capillary  tabes  frequently  become  choked  up  with  carbon. 
The  author  has  devised  an  apparatus,  which  he  calls  the 
'•  kerosinometer,"  for  testing  the  suitability  of  kerosene  for 
various  forms  of  wickless  lamps.  In  this  apparatus,  the 
behaviour  of  the  oil  is  observed  when  it  is  passed  through 
a  narrow  tube  heated  to  270°— 300°  C.  The  kerosene  is 
classed  as  good,  doubtful,  or  bad,  according  as  to  whether 
there  is  formed  a  scarcely  perceptible  white  froth,  which 
can  be  easily  removed,  a  series  of  minute  deposits  of 
carbon,  or  one  large  deposit  of  carbon. — A.  S. 

Petroleum  ;  lnflammntiitilj    of  Light   .       Steingraber. 

rr.    Chem.    Zeit    1900,    589—594 ;  Chem.  "Centr. 
1901,  1,  [5],  282. 

Br  means   of  the  fractioi  C.,    150° 200°   C, 

-''      '       250°— 300°  C,  which  were  further  "split   up 


into  numerous  smaller  fractious,  the  author  sought  to  i 
mine  as  to  how  far  the  proportion  of  the  last  three  frai 
to  one  another,  on   the  one   hand,  and   the 
benzene  in  mixtures  of  these  fractions,  on  the  othei 
have    effect   on   the   flash    points   of  the   miv 
standard,  a  mixture  flashing  at  21°  C,  in  Abel's   tppa 
was  taken.     Tables  are  given   showing  the  compottti 
the  different   mixtures   examined.     The   resuli 
benzines    boiling   below    100°   C.   alone   have 
influence  on  the  flash  point.     Higher-boiling  bentilK 
bo  added  iii  considerable  quantities  to   the   illuminatii 
fractions    without   causing   the   flash   point    to   ri-. 
21°  C—  A.  S. 


Ci-esol ;   Determination  of 

G.  Fortmann 


F.  Rust 
See  under  XXIII.,  page  394. 


Cresol ;  Determination  of .     H.  Ditz. 

See  under  XXIII.,  page  394. 

Asphalts ;  New    Method   for    Determining   the    M 
Points  of .     C.  F.  Mabery  and  O.  J.  Siepleii 

See  under  XXIII.,  page  394. 


',.    1/ 


and  the 
G.  Scott,  U 


PATENTS. 

Ammonia  Liquors,  Treatment  of  — 
ture   of  Sulphate   of  Ammonia.     E. 
Eng.  Pat.  S987,  March  1,  1900. 

The  ammoniacal  liquor  pumped  into  a  heater  at  the  h 
a   still    (a   system   of   pipes   heated   by  descending    a 
liquor)  passes  from  the  top  of  the  heater  through  an  ex  u 
pipe   into  the    still    near  its  top,  through   a  sprii 
valve,  and   descending  over   and  through  a  success    I 
plates  meets   a  current  of  steam,  which  (a  partus! 
being  maintained  in   the   still)   may  be  waste  or  e'  u 
steam.     If  salts  are  contained  in  the  liquor,  lime  >ir  - 
added.     The   spent   liquor  flows  away,  heating,  as     i 
the  incoming  liquor,  and  the  ammonia  set  free 
steam,   conducted  into  a  smaller  vessel    of  acid-re  n 
material,  containing  sulphuric  acid  and  ammonium  si  n 
solution.      Meanwhile,   the    heat   of    combination 
evolution  of  steam  (especially  as  a  partial  vacuum  is  li 
tained   in  the  vessel)  which  passes  on  to  a  secoi  si 
similar  to  the  first,  but  in  which  a  higher  vacuum  i  *| 
"  in   order  to  obtain   the  necessary  suction  I 
steam  to  pass  through  the  layers  of  ammonia  I 
treatment. "       The    steam     then    passes    into    a    i 
vessel,  similar  to   the   second   described,  except  th.  < 
under  a  higher  vacuum ;  and  from  this  vessel  th*-  - 
drawn  to  the  vacuum  pumps,  "  where  a  large  propo  n 
the   condensation  may  be  effected  by  means  of  th*  " 
liquor  drawn  away  "  from  the  bottom  of  the  ve- 
to.-E.  S. 

Tar;  Manufacture  of .     J.  Kauch,  Brarasl  . 

Germany.     Eng.  Pat.  279,  Jan.  4,  1901. 

A  suitable  quantity  of  vegetable  or  coal  tar  i 
the  same  or  a  suitable  quantity  of  resinous  woo  " 
turpentine.  The  product  is  characterised  by  the  f  ' 
it  does  not  require  heating  previous  to  use,  and  th  »' 
having  been  applied  to  wood,  stone,  iron,  or  similar  r.  ■■ 
it  dries  in  a  very  short  space  of  time  without  !■• 
by  atmospheric  influences. — D.  B. 

Hydrocarbon  Oils;   Clarifying .     J.  W.  W 

Omaha,  U.S.A.     Eng.  Pat.'  1014,  Jan.  15,  19< 

The  invention  consists  principally  in  subject ill 
the   action   of  a  clay  known  as  "  Wyoming 
found  in  the  state  of  Wyoming,  which  remove^ 
compounds   contained    in   the   oils   after  pun 
sulphuric  acid.     In   practice  it  suffices  to  ail 
tilled  oil  (50  galls.)  finely  pulverised  "Wyonril 
(1   lb.).      If  tarry   substances  and   sulphur  I 
large  quantities,  the  clay  is  prefetably  mixed  will'    ' 
quantity  of  magnesium  carbonate.     Oils  similar  in  i  > 
to  that  known  as  the  "  Ohio  skunk  oil "  are 
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•ating  them  with  u  solution   of  sugar  of  lead  (1  in  10), 

4orbiog  the   lead  by  a  precipitation  of  clay  ;  drawing  off 

distillate,  treating  it   with  sulphuric  acid,  neutralising 

9  tame  by  a  precipitation  of  clay,  drawing  off  the  dis- 

lutc  treating  it  with  caustic  potash,  allowing  it  to  stand, 

ihe  distillate  with  clay,  and  finally,  when  clear, 

if  the  distillate. — 1).  B. 


IV.-COLOURING  MATTERS  AND 
DYESTUFFS. 

Iiqo  Industry.      Report   of   Meeting   held    in    Calcutta, 
1-Vb.  20,  1901.     Chem.  Trade  J.,  March  1G,  1901,  249. 
v.mbkroI"  representative  members  of  the  Behar  Indigo 
Association,   together   with    several    buyers    and 
•uoected  with  the  Indigo  industry,  met  in   Calcutta 
Feb.  20,  1901,  when  the  chairman,  Mr.  \V.  L.  Thomas, 
opening  remarks  stated  that  applications  had  been 
uiitted  to  the  Government  of  Bengal,  soliciting  financial 
for  raining  on  experiments  which  had  already 
n  put  in  hand  by  the  liehar  Indigo  Planters'  Association 
the  Indigo  Improvement  Syndicate.      The  secretary  of 
former  gave  reasons  for  holding  the  meeting  in  Calcutta, 
.1  that  according  to  the  buyers,  the  planters  should 
e  on  the  market  as  large  a  quantity  of  Indigo  as  possible 
jliout  lis.  130 — 140  per  uiauud,  including  a  reasonable 
tit.  at  which  price  the  Badische  Anilin  und  Soda  Fabrik, 
the  present    state   of  chemical   knowledge,    could    not 
ipete  with  the  natural  article.     If,  however,  this  large 
Dtitywere  not  produced,  there  would  be  room  for  both,  and 
manufacturers  of  synthetic  Indigo  would  be  encouraged 
nuke  further  researches.     For  the  cheap   production  of 
ir.il  Indigo,  it  \va-\  however,  necessary  to  take  advantage 
verjtbing  that   has  been  discovered,  and  according  to 
•  sou  (this  Journal,  1901,  165),  the  use  of  the  blowing 
ess  produces  25  per  cent,  more  Indigo  from  the  same 
ant  of  green  plant  than  hitherto  by  the  old  process,  and 
further  economies   in    cultivation    and    manufacture 
it  be  expected.     It  has  been  stated  that  the  Badische 
in  and  Soda  Fabrik  could  only  supply  a  limited  quantity 
nt'iiotic  Indigo,  so  that  the  operations  of  this  firm  alone 
Kl  uot  account  for  the  very  heavy  fall  in  prices.     Three 
r  companies  are  said  to  be  prepared  to  make  synthetic 
go,  but  in  view  of  the  Ion   prices  ruling  tor  the  natural 
net  it  was  doubtful   whether  they  will  commence  work. 
resent  rates  natural  Indigo  was  said  to  undersell  Aliza- 
ilue,  which  at  oue  time  threatened  to  oust  it  from  the 
cet.    At  any  rate,  planters  who  were  in  a  position  to 
advantage  of  discoveries  already  made,  had  no  inten- 
of  reducing  the  Indigo  output  by  substituting  country 
Jce  ;  they   intended   to   put  only  lands  worn  out  for 
;o  under  a  rotation  of  crops  after  manuring  them,  and 
listance  of   manures  and    other  improvements 
expected  to  obtain  the  same  or  even  a  larger  return 
the  reduced  cultivation. 

ristopher  Eawsou  then  read  a  paper  on  the  prospects 

itural  Indigo  in   continuation  of  his   work   (loc.  at.) 

lis  subject.      After  calling  attention  to  the  fact  that 

lite  of  natural  Indigo  had  frequently  been  threatened 

e  introduction  of  other  blue  dyestuffs,  such  as  those  of 

Vlijarin  class,  for  wool,  and  of  the  Diamine  class  for 

i.  the  culminating  point  was  reached  in  1897,  when 

etie  Indigotin  was  put  pn  the  market  by  the  Badische 

Soda  Fabrik.     Up  to  this  time  Indigo  planters 

given  little  or  no  encouragement  to  scientific  research. 

er,  it  became  clear  that  synthetic  Indigo  was 

'ommer?ial  fact,  they  bestirred  themselves.    Never- 

the  army   of   research    chemists    engaged  in    the 

ud  laboratories  of  the  European  coal  tar  colour  fac- 

had  a  great  start  on  the  one  or  two  chemists  studying 

cans  of  improving  the  cultivation  and  manufacture  of 

d  Indigo.     Xo  trustworthy  information  was  at  present 

Ue  as  to  the  actual  cost  of  synthetic   Indigo,  and 

gh  Dr.  Brunck  (this  Journal,  1901,  239)  states,  that 

aphthalene  was  the  initial  material  for  the  manufacture , 

xluct  could  be  produced  in  unlimited  quantities,  he 

luently  admitted  that  it  was  not  known  how  cheaply 

rs  could  supply  Tegetable  Indigo,  and  expressed  the 


hope  that  the  Badische  Anilin   und  Soda  Fabrik  would   be 
victorious  in  the  long  and  arduous  struggle   before  them- 
The  prospects  of  materially  increasing  the  yield  of  natural 
Indigo  were  distinctly  encouraging.     Good  results  had  been 
obtained,  both  as   regards   the   methods   of  cultivating   the 
plant  and  of  producing  a  maximum  yield  of  dyestuff  from 
the  plant  grown.     Good   Indigo,  containing  65  per  cent,  of 
dyestuff,  has  been  selling  recently  in  Calcutta  at  Rs.  165 — 
175  per  factory  mauud,  which  was  much  below  the  figure  at 
which  artificial  Indigo  had  hitherto  been  put  on  the  market, 
and,  with  at  all  favourable  weather,  taking  advantage  of  the 
improvements  to  be  put  into  force,  it  would  be  possible,  if 
necessary,  for  the  planters  to  sell  at  a  considerably  lower 
price  next  year.     Merely  by  altering  the  method  of  oxidis- 
ing the  liquid  obtained  on  steeping  the  plant,  an  increase  of 
25 — 30  per  cent,  of  dyestuff  is  obtained.    A  number  of  fac- 
tories were  employing  this  process,  but  many  plantersdesirous 
of  adopting  it   were  uuable  to  do  so  for  want  of  sufficient. 
capital   to  put  down  the  necessary  plant.     The  out-turn  of 
Indigo  last  year  in   North   Behar  was,  in   round  numbers, 
60,000  maunds.     With  the  new  oxidising  process  at  least 
12,000   maunds  more,   worth   nearly    20    lakhs   of  rupees, 
would  have  been  produced,  and  as  this  is  only  about   one- 
fourth  of  the  total  amount  of  Indigo  produced  in  India,  the 
value  of  the  crop  might  have  been  increased  by  nearly  80 
lakhs.      Under  favourable  conditions  in  good  Behar  fac- 
tories, the  average  amount  of  Indigo   obtained  is  10  seers 
per  100  maunds  of  green  plant,  which  could  be  increased  to 
12o  seers  by  the  use  of   the   blower  or   air- compressor. 
What    proportion   this    was   of    the   amount   theoretically 
obtainable  could,  however,  only  be  estimated  approximately, 
owing  to  the  varying  (from  9  to  60  percent.)  amount  of  leaf 
on  the  Indigo  plant.     On  an  average,  the  leaf  of  indigo/era 
tinctoria,  the  Indigo  plant  of  Behar,  yields  0'55  per  cent. 
of  Indigotin,  equal  to  0'  92  per  cent,  of  60  per  cent.  Indigo. 
This  is  equivalent  to  30*8  seers  of  Indigo  per  100  maunds 
of  leaf,  and  as  a  good  plant  should  contain  40  per  cent,  of 
leaf,  1U0  maunds  of  green  plant  (stems  and  leaves  together) 
should  be  capable  of  yielding  14-7  seers  of   60   per  cent. 
Indigo.     If  this  amount  were  compared  with  that  actually 
obtained  by  the  blower  process  (12'5  seers),  it  followed  that 
it  was  possible  to  get  a  further  increase  of  about  20  per  cent, 
from  the  plant  as  now  grown.     A   bacteriological  study  of 
the   changes   occurring   in   the   steeping    or    fermentation 
process,  should  prove  profitable.but  the  author  was  of  opinion 
that  more  favourable  results  still  were  to  be  obtained  by  a 
process  in  which  the   ordinary  steeping  of  the   plant  was 
altogether   abandoned.      A    process    such    as   this   would 
render  the  planter  independent  of  bad  weather  during  the 
manufacturing    season.       A    process    has    recently    been 
patented  in  several  countries   by  L.  A.  Calmette,  of  Lille, 
according  to  which  it  was   claimed  that  about  six  times  the 
amount  of  Indigo  could  be  extracted  as  compared  with  the 
ordinary  process,  but  the   figures  given  were  not  in  accord- 
ance with   facts.    Calmette   stated  that  on  an  average  only 
1  kilo,  of  Indigo  was  now   obtained  from   1,000   kilos,    of 
plant,  which  was  equivalent  to  4  seers  per  100   maunds, 
whereas  by  his   new  process  6—8  kilos,  per  1,000,  equal  to 
24 — 32  seers  per   100   maunds,  were   said  to  be  obtainable. 
These  figures  evidently  referred  to  the   whole  plant,  and  if 
true,  the   Indigo  industry  would  indeed  be  benefited  by  a 
plant  so  rich  in  dyestuff. 

In  addition  to  improvements  in  manufacture,  a  far  greater 
increase  might  result  from  judicious  cultivation.  Manuring 
with  superphosphates  gave,  according  to  the  richness  of 
the  land.au  increase  of  50 — 100  per  cent,  of  green  plant. 
Dr.  George  Watt  strongly  advocated  the  production  of  a 
superior  plaut  by  means  of  natural  selection,  and  was  of 
opinion  that  the  most  promising  results  were  to  be  expected 
from  a  careful  study  of  the  plant  indigenous  to  or  accli- 
matised in  India,  although  possibly  the  same  methods 
applied  to  the  Natal  plant,  which  was  said  to  have  given 
excellent  results  in  Java,  might  also  yield  a  stock  of  superior 
quality  in  India.  The  Natal  plant  was  much  hardier  than 
the  variety  at  present  grown  in  Behar,  and  gave  a  much 
greater  amount  of  leaf.  Hitherto  it  had  been  customary 
to  cut  the  plant  near  the  ground,  and  after  about  two 
months  a  second  cutting  was  obtained  from  the  fresh  shoots 
bearing  leaves  which  spring  forth.  Mr.  H.  Collingridge 
had  found  that  if  the   leaves  only,  be   stripped   from   the 
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plant,  fresh  leaves  came  forth  in  a  yerj  Bhorl  time,  and 
i 5  strippiogs  oould  be  obtained  in  the  coarse  of  a  manu- 
facturing season.  If  this  BVStem  could  be  carried  out  on  a 
practical  scale,  the  Beed  would  have  to  be  sown  much  more 
sparsely  or  the  voting  BeedlingS  transplanted  a  foot  or 
more  apart.  It  would  tints  be  possible  to  obtain  from  an  acre 
of  land,  2-3  times  as  much  Indigo  as  is  produced  under  the 
present  system.  In  conclusion,  the  auth  >r  appealed  for  a 
further  addition  to  his  staff,  anil  pointed  out  that  capital 
was  necessary  in  order  to  enable  planters  to  take  advantage 

without  delay  of  any  discoveries  or  suggested  improve nts. 

He  suggested  that  it  might  be  possible  to  combine  the 
interests  of  the  Indigo  concerns  in  liehar,  or  perhaps  in 
the  whole  of  India.'  similar  to  the  great  combinations 
recently  formed  in  England  and  America. 

After  some  remarks  from  Mr.  E.  A.  llandcock  as  to  the 
prospects  of  the  Indigo  industry  fbom  an  agricultural  point 
of  view  and  questions  of  land  tenure,  manuring,  and  the 
rotation  of  crops,  it  w  is  resolved  to  appoint  a  deputation  of 
several  gentlemen  to  wait  on  the  Lieutenant-Governor  of 
Bengal  and  to  solicit  the  assistance  of  the  Government  in 
support  of  the  applications  already  submitted  on  behalf 
of  the  Behar  Planters'  Association  and  the  Indigo  Improve- 
ments Syndicate.— T.  A.  I.. 

Luteolin.  Report  on  Prize  Essay.  E.  Noelting  and 
G.  Freyss.  Bull.  Soc.  Chin).  Mulhouse,  1901,  33—34. 
Most  natural  dyestuffs  are  now  of  secondary  importance. 
Some,  such  as"  Alizarin,  are  produced  more  cheaply  by 
chemical  methods;  others,  like  Indigo,  are  feeling  the 
competition  of  the  synthetical  product,  whilst  others,  such 
as  Cochineal.  Archil!  Turmeric,  and  Red  Wood,  have  been 
almost  entirely  superseded  by  artificial  dyestuffs.  Logwood 
and  certain  yellow  dyestuffs  are.  however,  still  employed 
in  relatively  considerable  quantities.  Whilst  the  constitu- 
tion of  Alizarin  and  of  Indigotiu  has  been  known  for  some 
time,  that  of  most  other  natural  dyestuffs  is  still  obscure, 
except  in  the  case  of  certain  yellow  dyestuffs  such  as 
Luteolin,  Fisetin,  (Juercetin,  Bhatnnetin.  &c,  which  Kos- 
tanecki  has  shown  are  derived  from  the  parent  substance, 
Flavone — 

,0-C.C„H, 


<    II. 


/ 

\ 


CO.CH 


and  one  of  which,  Luteolin,  he  has  succeeded  in  synthesising. 
Klavoue  is  the  chromogen  of  this  group  of  dyestuffs  as 
anthraquinone  is  of  those  of  the  madder  scries.  The 
starting  points  are  phloroglucinol  arid  veratric  acid,  from 
which  it  is  possible  to  obtain  by  simple  reactions  the  dye- 
stuff  Luteolin,  but  the  process  is  necessarily  too  costly  to 
admit  of  industrial  application.  Details  of  the  synthesis 
are  given  in  the  next  abstract. — T.  A.  L. 

Luteolin;  Synthesis   of   .     St.    v.   Kostanecki.      Bull. 

Soc.  Cbim.  -Mulhouse,  1901,  35  —  41. 

Tmk  name  Luteolin  was  given  by  Chcvreul  in  1832  to  the 
dyestuff  he  isolated  from  lleseila  luteola,  and  subsequently 
Hlasiwetz  and  Pfaundler  gave  it  the  correct  formula 
C,5H10Oa.  This  was  subsequently  confirmed  by  A.  G.  Perkin 
and  Herzig,  the  former  showing  that  the  substance  gave  a 
tetra-acetyl  derivative.  On  fusion  with  potash,  the  product 
yields  phloroglucinol  and  pyrocateehol  carboxylic  acid.  By 
the  moderate  action  of  caustic  potash  on  Luteolin,  Perkin 
obtained  acetopyrocatechol,  and  from  these  decomposition 
products  it  follows  that  there  is  in  Luteolin  a  chain  of 
carbon  atoms  similar  to  that  in  henzoylacetic  acid.  In  fact, 
the  condensation  of  phloroglucinol  with  henzoylacetic  acid 
minus  two  molecules  of  water  leads  to  a  formula  which  a 
subsequent  synthesis  showed  to  be  the  correct  one  for 
Luteolin  : — 


HO 


OH 


i   II 


metallic    sodium,  there  results   a  diketone    2. 4. 6. 3'. 4 
pentamethoxybenzoylacetophenone  having  the  formula— 


11,1 'O, 


0 


I'U'II; 


.OCH;i 
.CO.CH. CO 


\_ 


_.()CH, 
\.OCH3 


When   this  product   is   boiled  with  hydriodic  acid 
1  •  26),  it    is  converted    into    Luteolin  having   the  formu 
already  given.     Synthetic  Luteolin  mefcs  at  328 — :)290,5 
and  gives  a  tetra  acetyl  compound  melting  at   '221   C. 
shows  all  the  characteristic  reactions  of  the  natural  prod 
and  gives  an  especially  fine  yellow  on  an  aluminium  monlat 

— T.  A.  L 

Diazobenzene  Sulphonic  Acid;  Explosion  of , 

H.  Wichelhaus.  Ber.  34,  [I],  11. 
It  has  usually  been  assumed  that  diazobenzene  sulplio 
acid  is  not  very  explosive,  but  the  reverse  has  been  fou 
to  he  the  case  with  a  preparation  which  had  been  uutdi 
the  author's  laboratory  and  had  been  probably  dric.l  o 
sulphuric  acid.  This  preparation  exploded  violently 
slight  agitation. — T.  A.  L. 

Gallamide  Derivatives.     R.  Gnehm  and  A.  W.  E.  Gan« 
J.  prakt.  Chem.  1901,  63,  [2],  77—93. 

Thk  amide  of  gallic  acid  reacts  with  amidophenol  etht 
when  the  two  substances  are  heated  together;  ammo 
is  evolved  and  a  compound  obtained  of  the  t' 
(OH)3C6H2.CO.NH.C6II4.OR.  A  similar  reactios 
with  a-  and  j8-naphthylamiue,  but  not  with  2.1-ami 
uaphthol  ethers,  secondary  amines,  or  (apparently)  diimii 

Bromine  acts  upon  gallamide,  producing  a  monobroi 
gallamide,  melting  at  204J — 205°  C.,  and  a  d'.b'-omogallun 
melting  at  245°  C.     When  anhydrous,  gallamido-p-pkeu 
yields  a  tribromo   derivative.     Gallamide  (2  mols.)  re 
with   formaldehyde    (1    mol.)    in   the   presence   of 
hydrochloric   acid,  producing   au   amorphous  compoun 
methylenedigallamide,  CHj[CO(NH3)C,H (OH),], 
lenedigallauilide     and     methylenedigallamidophenetol 
similar,  and  similarly  obtained. 

Derivatives  of    Gallamine    Blue. — When    gallaiuidi 
phenetol  is  boiled  with  nitrosodimethylaniline  hydrochlo  ■ 
and   alcohol   for  some   hours,  a  greyish-violet  solute 
obtained  and  the   dyestuff  separates   in   needles, 
washing  with  alcohol  and  drying,  moss-green  crysl 
a  coppery  lustre   are  obtained ;  they  dissolve  in  « 
alcohol   with  difficulty,  in  strong  sulphuric  acid  to 
blue    solution,   in    hydrochloric    acid    to    a   Magi 
solution,  and  in  alkalis  with  a  reddish-violet  colour.     ' 
dyestuff  is  to  be  regarded  as  a  substituted  Gallan 
of  the  formula — 


O      OH 


(CH,)2N 


=  O 


By  reacting  with  the  methyl   ester  of  veratric  acid  on  the 
trimethylic  ester    of    pliloracetophenone    in    presence  of 


N    CO.NH.r„U,.,llli 

By  treatment  with  sodium  bisulphite,  the  bisnl| 
a  leuco-derivative  is  apparently  formed.     The  shade 
duced  is  similar  to  that  given  by  Dauphin  lilue,  bn' 
When  the  dyestuff  is  heated  with  excess  of  anilil 
water-bath  for  one  hour,  on  cooling,  moss-green  aVSM 
a  new  compound   are  obtained,  from  which  the  ai 
not  evolved  at  110°  C,  as  from  the  auilide  of  gallami  I 
phenetol.     The  aniline  has   probably  entered   the  byd   I 
group. 

On   heating  monobromogallamide  with  nitre 
aniline   hydrochloride,   crystals   are  obtained,  soluble 
difficulty  in   hot  water.     They  appear  to   lie  a  mi 
Gallamine  Blue  and  Hromogallamine  Blue.    If    ' 
gallamide  be  used,  the  latter  compound  appears  to  be   " 
obtained.     In  a  similar    manner   from   tnbrWBOgalui  ■ 
phenetol   a  dyestuff  is   produced,  soluble  in  alcohol 
blue  solution/front  which  water  precipitates  blue  flock 

— A. ' 
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.:\.t'-Trio.iy/lnronr.     St.  v.  Kostanecki  and  J.  Steuer- 
mttiin.     Ber.  34,  [1],  1901,  109—112. 

fat  tin-  greatest  number  of  natural  dyestuffs  are  ilavone 

natives,  and  of  the  yellow  dyestuffs  known, most  of  them 

te  been  identified  as  polyhydroxylated  flavones  or  their 

A  it li  a  view  of  studying  this  group  more  completely, 

authors   propose  to  prepare   the   polyhydroxyflavones 

leuiaticallv,  so  far  as  they  are  able  to  obtain  the  necessary 

terials  therefor.     In  the  present  paper  they  describe  the 

ion  of  an  isomcride  of  Apigenin,  which  ili.\   have 

ained   iu  an  analogous  manner  to  that   by  which  they 

\  prepared  Chrysin,  Apigenin,  and  Luteolin. 

■  method  consists  in  condensing  m-ethoxybeu/.oie  ethyl 

r  in  presence  <>f  metallic  sodium  with  phloracetopbeuone 

ihyl  ether  and  boiling  the  0-diketonc  so  obtained — 

ll.ro.  /\  .OCH3 

'I  .CO.CHj.CO.CuHj.OCjH^m) 

II  (Vi 

i  hydriodic  acid  (sp.  gr.  1-96),  when  the  product  is 
verted  into  1 .3.3'  -  trihydroxyflavone,  having  the 
aula — 

ho./N 


HO 


.  O.C.C,iH4.OH(»0 
.CO.CH 


he  new  compound,  unlike  Apigeniu,  is   readily  soluble 
loohol.      It  crystallises    from  dilute  alcohol   in  micro- 
tic  needles,  melting  at   299D  C,  and  dissolves  iu  soda 
vith  a  light  yellow  colour.     Ferric   chloride  added  to 
alcoholic  solution  causes  a  red  coloration,  which  soon 
-   brownish.      The   crystals,    when   wetted    with   con- 
rated  sulphuric  acid,  turn  yellow  and  the  solution   is 
tred  Bh'ghtly  greenish-yellow.     The  product  does  not 
nlanted    cotton.     It   forms   a   triaeetyl   compound, 
-ing  in  white  needles  from  alcohol,  ami  melliuo-  at 
I"  C.-T.A.L.  6 


/>  phenols;  Absorption    of  Light   by   .     P.   Bayrae 

'I  C.  Cumchel.     Conipies  Bend.  132,  [6],  338 — 340. 

authors  have  previously  shown  that  Indophenols  con- 

l  tertiary  nitrogen  atom.  All  exhibit,  when  dissolved 

une  solvent,  similar   absorption   bands.     Lemoult 

ed  that  the  Indophenols  which   contain  a  primary 

atom  in  the  p-positiou  with  regard  to  the  nitrogen 

the  two  groups,  show  similar  bands,  but  displaced 

regard  to  those  first  spoken  of.     The  authors  consider 

s  displacement  cannot  be   regarded  as   proved,  on 

c    at  of  the  difficulty  of  fixing  the  middle  point  of  the 

:  for  the  absorption  diminishes  <o  gradually  towards 

afra-red,  that   differences   in   the    brightness    of   the 

mm  cause  differences   in    the  measurement   of    the 

mty  of  the  absorption  band. — J.  T.  D. 


'enylmethane  DyestuJJs.     E.  Grimaux  and  L.  Lefevre. 

1.  Soc.  Chitn.  25,  [4],  1901,  213—214.  (This  and  the 

"wing  are  sealed  communications  deposited  March  14, 

22,  and  24,  and  June  12, 1889,  opened  January  1900.) 

-,  di-,  and  tri-amino  compounds  of  tripheuylmethane 

■.ves  and   their   sulphonic  acids  are   diazotised   and 

nth  phenols,  naphthols,  and  amines   and  their 

•mc  acids.     It  is   to  be  observed  that  the  Badische 

and  Soda   1'abrik  obtained  a  German   Patent   No. 

'  of  1890  for  azo  derivatives  of  Magenta  and  one  of 

the  combination  with  salicylic  acid  is  actually  on  the 

I  under  the  name  Azoahzarin  Yellow.     The  "authors 

r  indicate  the  production  of  dyestuffs  from  resorcinol. 

obtain  a  yellow  for  silk  and   wool   by  reacting  on 

,-nol  at  100^  C.  with  half  its  weight  of  sulphuric  acid. 

■r,  the   action  of  nitric  acid  and  sulphuric  aeid   on 

at  the  temperature  of  the  water  bath  produces 

•it  I      'S  a  yeUoff  dJ*estuff  soluble  in  alkalis  and 

swt  from  a  soap  bath,  wool  and  mordanted  cotton. 


The  action  of  bromine  on  Kesoxein  gives  rise  to  a  red  dye- 
stuff,  whilst  the  aniline  derivative  (heating  with  aniline  at 
150°  C.)  is  a  reddish-brown.  The  ethyl  derivatives  of 
Kesoxein  and  of  Nencki's  Uesauiin  are  spirit  col. mis,  and 
the  same  is  also  true  of  the  bromine  compounds  of  these 
derivatives.  The  bromine  derivative  of  Resauriu  is  a  red 
dyestuff.  The  aniline  derivative  obtained  by  reacting  on 
Resaurin  with  aniline  at  150°C.  has  also  tinctorial  properties 

— T.  A.  L."  ' 
Triplu  nylmelhane  Dye-tuffs  [Blue].  E.  Grimaux. 
Bull.  Soc.  Chiru.  25,  [4],  1901,  215; 
When  dimethyl-m-aminophenol  methyl  or  ethyl  ether  is 
treated  in  benzene  solution  with  carbonyl  chloride  iu 
presence  of  aluminium  chloride,  it  yields"  blue  d3'estuffs 
having  the  formula  CIC[CfiH:i.N(CU,)J  )R]3  which  are 
soluble  in  water  and  dye  wool,  silk  and  "tunnin  mordanted 
cotton.  The  alkyl  radicles  are  interchangeable  or  can  be 
replaced  by  others  such  as  benzyl. — T.  A.  L. 

Triphetiyltnethane  Dyestuffs  [Pink'].  E.  Grimaux. 
Bull.  Soc.  Chim.  25,  [4],  1901,  215-216. 
When  dimethyl-m-aminophenol  methyl  ether  is  heated  with 
its  own  weight  of  phthalic  anhydride  for  some  hours  to 
173— 180°  C.  a  colored  melt  is  obtained  which  can  be 
rendered  soluble  by  heating  it  with  dilute  hydrochloric 
acid.  The  solution  shows  a  red  fluorescence  and  dyes  wool 
and  silk  directly  and  tannined  cotton.  The  methyl  groups 
may  be  replaced  by  other  alkyl  radicles. — T.  A.  L. 

Triphenylmethane  Derivatives.  E.  Grimaux.  Bull.  Soc. 
Chim.  25,  [4],  1901,  216-217. 
The  action  of  oxidising  agents  on  dimethyl-  or  diethyl-o- 
anisidine  or  on  dimethylamino-o-phenetol  yields  blue  dye- 
stuffs.  For  example,  on  heating  dimethyl-o-anisidine  with 
arsenic  acid  to  170°  C,  or  by  the  action  of  benzene  sulpho- 

ehloride  on  the  hydrochloride  of  the  same  base  at   174° 

180°  C.  in  contact  with  the  air,  a  dyestuff  is  obtained 
which  dyes  directly  silk.wool,  and  tannined  cotton,  the  shades 
obtained  on  the  last-mentioned,  being  fast  to  boiling  soap. 
The  author  also  finds  that  the  pink  dyestuff  obtained  by  the 
action  of  phthalie  anhydride  on  m-dimethyl  or  diethylamino- 
phenol  methyl  or  ethyl  ether  is  converted  by  the  action  of 
concentrated  sulphuric  acid  at  180°  C.  for  some  time,  into  a 
new  dyestuff  of  yellower  shade,  which  dyes  wool  and  silk 
directly  and  tannined  cotton  very  fairly  fast  to  boiling  soap. 
Substituted  Ehodamines  behave  similarly,  whilst  the  Phtha- 
leines  are  converted  into  Phtbalideines.  For  example,  Tetra- 
methylrhodamine  gives  a  reddish  Ponceau  by  this  treatment. 
The  new  dyestuff  dyes  silk  and  wool  well  and  gives  a  bright 
red  on  tannined  cotton,  which  stands  boiling  soap  tolerably- 
well.  When  dimethyl-o-anisidine  is  condensed  with  carbon 
tetrachloride,  a  leuco  base  is  formed  which  gives  a  violet 
dyestuff  on  oxidation  with  lead  peroxide,  whilst  dimethyl- 
m-aminophenol  ethyl  ether  on  heating  with  arsenic  acid 
to  180°— 185°  C.  gives  a  brownish  red  dyestuff.  The  fact 
that  the  pbthaleine  derived  from  dimethyl. m-aininophenol- 
methyl  ether  on  heating  with  sulphuric  acid  to  180°  C. 
behaves  like  Bhodamine  appears  to  indicate  that  in  the 
reaction  with  phthalic  anhydride,  there  is  a  de-methylation 
of  the  m-aminophenol  ether. — T.  A.  L. 

m-Aminophenols ;  Preparation  of  Dyestuffs  from  Alkylated 

.     E.   Grimaux.     Bull.  Soc.   Chim.   25,    T41,    1901, 

217—218. 
The  alkylated  compounds  are  obtained  by  heating  resorcinol 
with  dimethyl-  or   diethyl  -  amine  for   about  10   hours   to 
200°   C,    when    dimethyl-   or    diethyl-wi-aminophenol    are 
formed  (see  also  Leonhardt,  Ger.  Pat.  49,060). 

When  fluorescein  is  heated  to  200° — 255°  C.  with 
dimethyl-  or  diethyl-amine  it  yields  dyestuffs  similar  to  the 
Ehodamines.  One  of  these  is  soluble  in  sodium  carbonate 
and  in  hydrochloric  acid,  dyeing  a  fluorescent  reddish-pink. 
The  other  is  insoluble  in  sodium  carbonate  and  gives  shades 
very  similar  to  Rhodamine.  It  is  possibly  identical  with  an 
alkylated  Bhodamine.  A  green  dyestuff  is  formed  similar 
to  Malachite  Green  by  condensing  dimethyl-  or  diethyl-m- 
aminophenol  methyl  or  ethyl  ether  with  benzaldehyde  or 
with  nitrobenzaldebyde  in  presence  of  zinc  chloride,  the 
leuco  compound  being  subsequently  oxidised. — T.  A.  L. 
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.  I  ■ninopkeHol  Ethers  ;    Dt/estuffs    obtained   from    Di- 

alkylated .    E.  Grimau'x.    Ball.  S  ic.  Chim.  25,  [4], 

1901,  219- 

Tiik  aitroeo  derivatives  of  the  diulkylated  m-uminophenol 
ethers  m-C6H4(.Oi;>N  1  by  the  action  of  sodium 

nitrite  and  hydrochloric  acid,  yield  analogous  dyestuffs  to 
those  obtained  from  uitrosodimethylaniHne.  For  instance, 
the  hydrochloride  o(  nitrosodimethyl-i* -aininophenol  ethvl 
ether  1.3.4.C.H;  .  N(CH3),.OCaH,.  Xi ),  reduced  with  zinc 
•  i n - 1  and  oxidised  with  potassium  bichromate  in  presence 
of  a-naphthol  gives  an  ethoxyindophenol — 


O 


CioB 

\N— C,H,N(CHs),.0n,H,. 

The  same  hydrochloride,  when  heated  with  an  aromatic 
diamine  yields  a  blue  dyestuff  which  on  boiling  turns  red. 
.  with  6-naphthol  in  acetic  acid  solution  it  gives 
an  ethoxy  derivative  of  Meldola's  Blue.  When  reduced 
with  zinc  dust  and  oxidised  in  presence  of  primary  amines, 
it  yields  Safranines.  On  boiling  with  tannin  it  gives  an 
etboxygallocyanine  soluble  to  blue  solutions  in  alcohol  and 
acetone  and  turning  red  with  acid-.  It  dyes  a  pure  and 
mat  blue.  When  heated  with  resorcinol,  a  blue  melt  is 
obtained,  which  on  prolonged  heating  changes  to  a  bronzy 
mass  soluble  to  a  reddish-blue  in  dilute  alcohol.  When 
reduced  with  zinc  dust  and  mixed  with  dimettiyl-m-amino- 
phenol  in  an  alkaline  solution,  it  immediately  oxidises  in 
the  air.  forming  a  soluble  blue  product  which  dyes  tannined 
cotton— T.  A.  L. 

Amines  :    Tertiary  Aromatic  — .    IV.     C.  Hanissermann. 

Ber.  34,  [l],  1901,  38—40. 
It  has  been  shown  in  a  previous  paper  (Ber.  33,  939) 
that  m-  and  o  dichlorobcnzeue,  on  heating  with  potassium 
diphenylamine.give  one  and  the  same  tetraphenylphenylene 
diamine,  melting  at  138°  C.  This  was  originally  described 
as  an  o-compound,  although  the  coloration  with  nitrous  acid 
pointed  to  the  presence  of  a  m-diamine.  Against  this  latter 
view  it  had  been  previously  observed  that/>-dicblorobenzene 
and  potassium  diphenylamine  gave  two  condensation  pro- 
ducts, one  the  a.  melting  at  200°,  and  the  $,  melting  at 
1-7  — i29  ('.,  of  which  one  must  be  the  in-compound.  On 
now  further  purifying  the  fl-eompound,  it  has  been  found 
that  the  melting  point  can  be  raised  to  1  :i  y  C,  and  hence 
its  identity  with  the  derivative  from  o-  and  m-dichloro- 
benzene  is  an  established  fact.  With  a  view  of  testing 
whether  a  similar  di  placement  from  the  o-  to  the  m-position 
takes  place  in  other  cases,  the  author  has  investigated  his 
tiled  diphenyl-o-toluidine  (Ber.  31,  2987).  He  has 
compared  the  products  obtained  from  o-  and  »i-chloro- 
toluene  and  potassium  diphenylamine  and  finds  they  are 
identical.  Hence  the  product  is  diphenyl-m-toluidine.  It 
melts  at  70"  C,  the  nitro  compound  melting  at  165°  C. 
Like  triphenylamine  (boiling  point  348°  C.)  it  does  not 
combine  with  methyl  iodide  either  at  the  ordinarv  tempera- 
ture or  when  heated  under  pressure  for  10  hours  to  100°  C 

— T.  A.  L. 

Ortho-anisidine ;  Nitro   Derivatives  of  .     G.  Freyss. 

Bull.  Soc.  Ind.  de  Mulbouse,  1900,  375 — 383. 

<-  W  i  r>\isn,ii,K,  when  dissolved  in  nitric  acid  (at  38" — 
45°  It.)  alone  or  in  admixture  with  acetic  acid,  is  trans- 
formed into  a  mixture  (melting  at  ab:.nt  143  (  .)  of  about 
66  per  cent,  of  p-nitro-o-acetanisidide  (in. p.  153 — 154°  C.) 
and  33  per  cent,  of  nt-nitro-0-acetar.isidide  (m.p.  175° — 
170  C.).  X'itric  acid,  slightly  more  concentrated  than 
this,  namely,  at  45° — 16°  B.,  'under  similar  conditions, 
yields  the  same  two  mononitro  compounds,  together  with 
m-p-dinitro-o-aeetanisidide  (m.p.  162° — 163°  C.)  In  sul- 
phuric acid  solution,  1  mol.  proportion  of  nitric  acid  gives 
the  m-mononitro  derivative  as  sole  product,  a  rather  larger 
proportion  of  nitric  acid  forming  a  mixture  of  this  and  the 
above  dinitro  compound,  while  2  raol.  proportions  of  the 
acid  produce  the  latter  compound  exclusively. 

The  constitutions  of  these  product-  were  established  as 
follows  : — p-Xitro-o-aeetanisidide,  when  hydrolysed,  gives 
/>nitro-o-anisidine   (XII,:  Ml  :  OCH3   =    1:4:6)'  (m.p. 


139°— 140     C),  which   is  changed  by  elimination  ol 
amido     group     into    »i-nitro-anisol     (m.p.    .17  — 
Similarly,  wi-nitro-o  aeetanisidide  yields   m-nitro-o 
(XII..:  Xti  2:0<   II  1:3:6)     (m.p.    1 16-:.   —  1  1 7  •'.-,, 

and   p-nitro-anisol     (m.p.    51  --52     C.)      The    compel 
obtained  by  Cahours  (Annalen,  74,  301),  bv  reducint' 
nitro-auisol  (XO.  :  Ml  :  OCH3  =   1:3:6)  with  a 
sulphide,  for  which   he    was    unable   to  assign  a  fo 
identical  with  the  above  m-nitro-o-anisidine.     The 
of   this  compound   is   further   verified  by   its   giving,  w 
the   amido  croup   in  it   is   replaced  bv  chlorine,  the  ni 
chloranisol   (CI  :  XO:  :  OCH3  =  1  :3:6)    of   m.p 
described  by  Reverdfn  (Ber.  29,  2598).      That  the  c 
pound  considered    to  be   p-nitro-o-anisidine   is   such, 
not  the  only   other   compound   theoretically  possible, 
XH. :  XO; :  OOH,    =    1:2:6,    is    proved    by    its  yield 
when  reduced,  a  product   (m.p.    22uc'  0.)    which  exhi  . 
the  reactions  of  a  /(-diamine,   and  which   is   transfor  , 
by    the    action    of    alkalis    into    the    nitroguaiacol  (i 
103—104'   C.)    obtained    by    Rupe    (Ber.    30,   2446) 
the  oxidation  of  /'-nitrosoguaineol.     The  ethyl  ether  of   . 
nitroguaiacol  (m.p.  85° — 86°  O.),  on   reduction  and   aci  . 
ation,   yields  a   methoxyphenacetiu  of  m.p.  14.V — IP 
The   »i-/>-dinitro  derivative   of  o-aeetanisidide,   which 
also  been  obtained  by  Meldola  and  Wechsler  CChera. 
Proc.  1898,  226,  and'Trans.  1900,  1172),  when   hydroh 
gives    m-p-dioitro-o-anisidine     (XH»  :  XO»  :  NO 
1  :  3  :  4  : 6)  (m.p.  187  —188°  C.)     This  can  be  pn 
an  impure  state  by  direct  nitration  of  o-anisidine,  and    i 
from  both  the  m-nitro  and  p-nitro-o-acetanisidides  by  i 
ing   these   compounds,  at  a   temperature   of  3d   I 
4  parts  of  nitric  acid  at  47-5°  B.,  and  hydrolysiog 
duets.     By   replacing  the   amido  group   in   this  < 
with  hydrogen,  a  diuitro-anisol  is  theoretically  obi 
Instead    of    it,     however,    the    methyl    ether    of 
resorcinol    (OCH3:OH:  NO.,  =  1  :  3  :  4)    (m.p.    93 
produced   (Benedikt   and  Weselsky,   Monatsheff,  1, 
on  uniting  and  boiling  with  alcohol.     •  In  methylal 
becomes    dimethyl-o-nitroresorciuol    (m.p.    72   — 
which,  when  reduced,  is  converted  into  the  amidod 
resorcinol   (m.p.   39° — 40°  C.)  described  by  Bechhold 
22,   2172),    who   prepared    it  by    reducing    benzene-f 
dimethylresorcinol.     When  the  amido  group  is  el 
from   this,  dimethylresorcinol  is  obtained.      As 
quantity  of  sodium  nitrite  is  required  for  the  dia/ 
in  aqueous  sulphuric  acid  solution  of  m-p-diuitro 
than    is   needed  according  to  theory,  it   would  seem  u 
partial    hydrolysis   occurs    during    the    process, 
hydrolysis   takes    place   during    the  boiling   of  the 
product  with  alcohol,  ethyl  nitrite  being  then  dii 
along  with  nitrogen.     Meldola  and   Wechsler   foi 
when    the    dinitro   compound   is   diazotised   ii: 
solution,  a  nitro  group  is  eliminated  and  a  hydrate  0 
nitro-auisol  (X02:OCH3:X2. OH),  exploding  at  ITS 
produced.     Xot   knowing  the   constitution   of  thi 
compound,    they   were    unable   to   determine   tha' 
compound.     As  the  latter,  when  combined  with  0  < 
gives  an  orange-coloured  compound,  it  must  be  ■ 
derivative,  and  the  group  which   has  been  removed  I:  i 
must,  therefore,  be  the  p-nitro  group.     The  /j-nitr 
it  would  appear,  is  replaced  by  hydrogen  during  the  p 
of  diazotisation  in  acetic  acid  solution  alone. 

When    combined  with  /3-naphthol,  by   print 
cotton   tissue   prepared   with    this    compound, 
"  auisidine  giveo   a  slightly    bluish-red   which 
to    light    than    Indigo   of   the    same    degree   of    bti  : 
;>Xitio-o-anisidine,  under  the  same  conditions, 
more  bluish   Red,  which  in  a  diluted  state  is  a  bright  " 
and  is  ic  fastness  to  light  equal  to  an  Ii 
the  same  depth   (Eng.  Pat.   25,756  of   1897;  (this  Ji 
1898,  1033;  see  also  this  Journal,  1900,  997) 
anisidine  treated  in  the  same  way.  gives 
of  brighter  shade  than  Metranitraniline  Orangi 
o-anisidine,  diazotised   and    combined  with   -< 
yields  a  vellow  dyestuff  the  chromium  lake  of  which 
greenish"than  that  of  Alizarin  Yellow  GG.  Tie 
7«-/<-dinitro-o-anisidine  and  (3-naphthol  is  a  brow 
of  no  technical  value.     The  replacement  in  tli 
nitro  by  a  methoxyl  group  renders  the  shade  of ! 
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D-aompound  bluer;  thus,  amidodiinethylresorcinol  gives 
ipblhol  u  Violet  which  in  pale  shades  appeal-  as 
Pink,  hut  which  is  without   fastness  to  light.     The 

totitutioD  of  the  nitro  group  in  the  p-nitro-aniaidine  by 
lophorous-azo  group  result-  in  the  shade  becoming 
irple,  the  .liazotised  base — 

OCH,  

""oca, 

ill  0-naphthol  a  dull  purple  fugitive  to  light.      The 
rivative  of  this,  namely, — 


NH, 


<; 


el  a  brighter  purple  which  is  faster  to  light.    The  m-nitro 

ivative — 

OCH3  

/         V-  N  :  N  —S         ^NHj 

NO.,  OCH, 


reddish-purple  of  no  special  value,  but,  like  the 
Inst,  considerably  deeper  iu  colour  than  the  product 
nined  from  the  unnitrated  compound. 
\  dinitrodiauisidine  (m.p.  215°  C),  probably  identical 
h  the  compound  prepared  by  Starke  (J.  pr.  Ch.  59,  204), 
0  lias  Dot,  however,  determined  its  m.p.  (its  diacetyl 
ivative  melts  at  260°  C;  Starke  gives  the  m.p.  of  this 
at  about  220J  C),  yields  when  diazotised  and  combined 
b  fluaphthol  a  full 'bright  Red.— E.  B. 

sic  and  Acid  Dyestuffs;  Qualitative  and   Quantitative 
inations  of  Colouring  Matters  based  upon  Mutual 
ition  of .     A.  Seyewetz. 

See  under  XXIII.,  paye  394. 

PATENTS. 

anilide  and  of  Indigo  ;   Process  for   the   Produc- 

the  Homologues  of .     T.   R.  Shillito,  London. 

iwu  ,1. 1!.  (ieigy  and  Co.,  Basle,  Switzerland.     Eng.  Pat. 
036,M«rch  31,  1900. 

.ideation  is  supplementary  to  Eng.  Pat.  15,497  of 
9   (this  Journal,  1900,  657),  the  initial  products  being 
inietrical  ditolyl-   and   phenyltolyl-thiocarbamide.     The 
-  employed  have  already  been  de-cribed,  and  the 
I  owing  are  the  characteristics   of  the  various  new  pro- 
Hvdrocvauocarbodi-o-torylimine    from   di-otolyl- 
icarbnmide  crystallises  from   alcohol   iu  yellow  prisms 
it  107°  C.     It  is  readily  soluble  in  alcohol,  ether, 
and    acetone,    and     dissolves    in    concentrated 
ihuric    acid   with   a   yellow   colour,   becoming   greyish 
el  at  loo    C.,  and  finally  reddish  yellow.     When  this 
poured   into   water,    a   yellowish-red   liquid   is 
bieh  does  not  turn  blue  on  adding  alkali.     A 
■  solution  is  obtained  when  the  undiluted   sulphuric  acid 
tie.11  is  poured  directly  into  alcoholic    soda  lye.     The 
ig  para  compound  from  di-p-tolylthiocarbamide 
1  ram  alcohol  in  long  yellow  needles,  melting  at 
ami  is  easily  soluble  in  alcohol,  ether,  acetone,  and 
c> '      Hydrocyanoearbophenyl- o-toh limine  obtained 
a  pbenyl-o-tolylthiocarbainide,  is   a   yellow    crystalline 
der  and  melts  at  91"  C-,  whilst  the  para   compound 
tallises  from  alcohol  in  pale  yellowish   needles,  melting 
'"■>     C.       The    thioamide    of    hydrocyaucarbodi  -  0 - 
limine  crystallises  in  yellow  leaflets,  melting  at  139°  C, 
•  readily   soluble  in  ether,  acetone,   hot   alcohol,  and 
tene,  and   is  also  soluble  iu  dilute  acids   and  alkalis. 
compound  melts  at   1  U°  C.    The  thioamide  of 
rocyancarbophenyl-o  tol}  limine    forms    brilliant    olive- 
n  prisms,  melting  at    134°  C,  whilst  the  p-compound 
11   small   yellow  prisms   melting   at    139°    C. 
e   thioamides   on   condensation   in    concentrated   sui- 
te acid  solution  yield  isatin  derivatives,  for  example, 


the  thioamide  of  hydrocyancarbodi-o-tolylimine,  yields  the 
a-o-toluidide  of  o-methylisatin,  which  crystallises  in  small 
brownish-red  crystals,  melting  at  140°  (,'.  The  brown 
colour  of  the  alcoholic  solution  turns  intense  blue  on 
adding  a  few  drops  of  caustic  soda  lye.  The  /j-compouud 
melts  at  180°  C,  and  forms  small  dark  brownish-violet 
needles.  The  reduction  of  these  compounds,  according  to 
the  process  described  iu  the  specification  already  referred  to 
(loc.  cit.),  yields  homologues  of  Indigo,  for  instance  the 
o-toluidide  of  o-methylisatin,  gives  o-dimethyl  Indigo,  which 
forms  needles  having  a  coppery  reflex,  scarcely  soluble  in 
boiling  alcohol,  slightly  more  so  iu  carbon  bisulphide. 
Orthodimethyl  Indigo,  like  ordinary  Indigo,  may  be  readily 
sulphonated,  but  it  is  even  more  easily  reduced  in  the 
hydrosulphite  vat  than  ordinary  Indigo,  and  dyes  wool  and 
cotton  greener  shades  of  blue.  Paradimethyl  Indigo  forms 
a  dark  blue  powder,  very  sparingly  soluble  iu  hot  alcohol. 
It  is  not  sulphonated  by  treatment  with  ordinary  sulphuric 
acid  at  100Q  C,  but  requires  the  action  of  fuming  sulphuric 
acid.  It  is  reduced  iu  the  hydrosulphite  vat  somewhat 
more  slowly  than  the  o-compound,  and  dyes  about  the  same 
shade  as  ordinary  Indigo. — T.  A.  L. 

Blue  Colouring  Matter;  Manufacture  and  Production  of 

New .    J.  Y.  Johnson,  London.    From  The  Badische 

Auiliu  und  Soda  Fabrik,  Ludwigshafen,  Germany.     Eug. 
Pat.  6053,  March  31,  1900.     Second  Edition. 

Tins  specification  is  supplementary  to  Eng.  Pat.  890  of 
1900  (this  Journal  1901,  35)  and  describes  the  preparation 
of  blue  to  blue-black  dyestuffs  for  wool  by  the  action  of 
sulphuretted  hydrogen  on  1 ,4'-dinitronaphthaleue  in  a 
solution  of  concentrated  sulphuric  acid.  About  100  kilos. 
of  1 .4'-dinitrouaphthalene  are  dissolved  in  2,000  kilos,  of 
concentrated  sulphuric  acid  (95  per  cent.  H.,S04)  and  the 
solution  is  treated  at  about  130°  C.  with  a  slow  stream  of 
sulphuretted  hydrogen  under  constant  agitation.  Test 
portions  of  the  melt  at  first  completely  soluble  iu  water 
gradually  become  insoluble  in  about  8 — 10  hours.  The 
whole  melt  is  then  poured  into  water  and  the  new 
dyestuff  is  filtered  off  and  washed.  The  product  which  is 
sparingly  soluble  in  cold  water  dissolves  more  readily  iu  hot, 
and  can  be  used  directly  for  dyeing  unmordanted  wool  on 
which  it  gives  blue  to  bluish-black  shades  which  become 
greener  on  treatment  with  potassium  bichromate.  The 
same  product  can  be  obtained  from  an  ordinary  naphthazariu 
melt  containing  the  naphthazariu  intermediate  product,  by 
heating  it  to  about  130°  O.  and  treating  the  hot  solution 
with  sulphuretted  hydrogen. — T.  A.  L. 

Dyestuffs  of  the  Anthraijuinone   Series;    Manufacture   or 

Production  of .      H.  E.   Newton,   London.      From 

The  Farbenfabriken  vorrnals  F.  Bayer  and  Co.,  Elberfeld, 
Germany.  Eng.  Pat.  7291,  April  19,  1900. 
Bv  treating  dinitroanthrarufin  or  dinitrochrysazin  disul- 
phonic  acid  with  sulphur  sesquioxide,  the  corresponding 
diamino  compounds  are  obtained  (Eng.  Pat.  16,574  of  1899; 
this  Journal,  1900,  732).  The  patentees  now  find  that 
intermediate  products  are  formed  in  the  melt  which  undergo 
different  transformations  according  to  the  subsequent 
treatment  of  the  melt.  I'or  example  if  the  melt  from 
dinitroanthrarufin  disulphonie  acid  and  sulphur  sesquioxide 
be  poured  into  water,  diaminoanthrarufin  disulphonie  acid 
is  formed,  whilst  if  the  melt  be  mixed  with  sulphuric  acid 
(75  —  95  per  cent.),  the  intermediate  product  is  converted 
into  the  quiuoneimine  having  the  formula — 


HOaS. 


XH 

0 

/\ 

CO 

/\ 

\/ 

CO 

\/ 

0 

XII 

.  S03H 


Instead  of  mixing  the  melt  with  sulphuric  acid  and  water, 
it  can  be  allowed  to  stand  for  some  time,  or  heated  for  a 
short  time  to  80° — 90°  C,  until  a  test  portion  poured  into 
water  gives  a  violet-red  solution  turning  red  on  adding 
bisulphite.     The  same  quinoneimines  can  also  be  obtained 
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by  the  action  of  dehydrating  agents  on  the  bydi 

ompoontU  produced  according  to  Eng.  Pat.  20,649  of  1S97 

^this  Journal,  1898,  s^si  bj  partial  redaction  of  the  dinitro- 

.luthr.irutin  and  -ohrysaiin  disulphonic  acids,     it  is  t"  be 

noted  that  the  formation  of  these  intermediate  compounds 

■;relv  prevented  bj  adding  boric  acid  to  the  melt,  the 

boric  acid  ether-  of  the  diamino-anthrarurin  and   -chrjsazin 

disnhphonic  acids  being  readily  converted  bj  the  action  of 

into  the  tree  diamiao  acids. — T.  A.  L. 

Blue   Triaazi     Dt/estuffS;    Manufacture  of .     H.  E. 

Newton.  London.  From  the  Farbenfabriken  rormals  F. 
Bayer  and  Co.,  Elberfeld,  Germany.     Eng.  Pat.  7292, 

At.ril  19,  190  J. 

The  dyestuffe  produced  according  to  this  specification  are 
obtained  by  first  combining  the  diazo  compound  of  an 
acidyl-n-pbenylene  diamine  {e.g.  acetyl- p-phenylene 
diamine)  with  one  molecular  proportion  of  ti  Cleve  a-naph- 
thrlnmine  5-sulphonie  acid  (or  a-naphfby  lamine),  secondly 
rodiBZOtising  the  resulting  amino-aao  compound,  combining 
this  with  a  second  molecular  proportion  of  a  Cleve  acid  (or 
a-naphthvlamine  if  not  already  employed  in  the  previous 
combination),  again  diasotising  and  combining  the  diazo- 
disazo  compound  with  anaphtholmono-  ordi-sulpbonicacid. 
The  resulting  dyestnffs  are  finally  hydrolysed  splitting  off 
the  aeidyl  groups  and  yielding  products  which  dye  uunior- 
dauted  cotton  and  can  be  diazotised  t'.nd  developed  on  the 
fibre.  The  dyestuffs  produced  after  hydrolysing,  give 
reddish-blue  to  greyish-bine  shades  on  unmordanted  cotton. 
When  diazotised  on  the  fibre  and  combined  with  j8-naphthol, 
blue  shades  are  obtained  fast  to  light  and  washing. 

— T.  A.  L. 

Silronaphthalene      Derivatives    from      1 .4  -  Chloronitro- 

naphthalene ;  Manufacture  or  Production  of .     G. 

\V.  Johnson,  London.  From  The  Chemische  Fabrik 
Griesheim-Elektron,  Frankfort-on-Maine,  Germany .  Eng. 
Pat  7692,  April  25.  1900. 

The  patentees  have  found  that  the  chlorine  atom  in  14- 
chloronitronaphthalene  can  be  readily  replaced  by  the 
hydroxyl,  alkyloxy,  amino,  or  alkylamiuo  group.  For 
instance,  1 . 4-nitronaphthol  is  obtained  by  heating  the 
product  in  an  autoclave  to  150° — 155°  C.  with  aqueous 
solutions  of  caustic  alkalis,  acid  or  neutral  alkaline  car- 
bonates or  alkaline  acetates  preferably  with  the  addition  of 
a  certain  amount  of  alcohol.  Naphthylamine  and  alkyl 
naphthylaminc  derivatives  are  obtained  by  heating  1.4- 
chloronitronaphthalene  with  ammonia  or  the  necessary 
alkvlamine.  For  example,  10  kilos,  of  the  chloronitro 
product  are  dissolved  in  50  litres  of  alcohol  and  heated 
with  25  litres  of  a  33  per  cent,  solution  of  ethyiamine  for 
6 — 8  hours  at  180°  C.  in  an  autoclave.  On  cooling,  1 .4- 
nitro-ethyl  naphthylamine  separates  in  dark  red-bluish 
fluorescent  needles,  melting  at  177°  C.  In  a  similar 
manner,  1  '4-nitrobenzylnaphtbylamine obtained  fronibenzyl- 
amine  crystallise-  from  benzene,  and  melts  at  156°  C. 
The  other  known  chloronitronapntnylamincs,  such  as  the 
1.4',  1 . 1',  and  2 . 1',  do  not  react  in  this  manner. — T.  A.  L. 

Triphenglmethane    Colouring   Matters •,    Manufacture    of 

.     G.  W.  Johnson,  London.    From  C.  V.  Boehringer 

und  Soehne,  Waldhof,  .Mannheim,  Germany.  Eng.  l'at. 
23,687,  Dec.  27,  1900. 

According  to  Eng.  Pat.  loss  of  1900  (this  Journal,  1900, 
373)   the  have   prepared    amincplienyltartronic 

acid,  HJN.C6H<.C(OH)(COjH)j,  and  a  series  of  its  substi- 
tution products.  They  now  find  that  these  products,  when 
oxidised  together  with  primary,  secondary,  and  tertiary 
aromatic  amines,  yield  tnpbenylmethane  dyestuffs.  For 
instance,  a  mixture  of  18-4  i  ilos.  of  acid  potassium  amino- 
phenyltartronate,  40  kilos,  of  aniline,  30  kilos,  of  nitro- 
benzene, 42  kilos,  of  10  per  cent,  hydrochloric  acid,  and 
30  kilos,  of  ferrous  chloride  is  heated  at  110° — 130°  ('.  with 
constant  agitation  for  C — 7  hours.  The  melt  is  then  dis- 
solved in  water,  the  nitrobenzene  and  aniline  being  blown 
off  with  steam.  After  filtering  from  tarry  products, 
p-rosaniliiiu  hjdrochloride  is  precipitated  from  the  filtrate  bv 


adding  salt.     If,  in   this   example,  the  40  kilos,  of  anili 
be    replaced   by  a   mixture   of    20    kilos,   of  aniline  ■ 
20   kilos,   of  o-toluidine,    pure    Magenta    hydrochloride 
obtained    in    good    yield.       For    the    preparation    - 
Magenta,   32   kilos,    of   potassium    aminotolyl  tart 
SO  kilos,  of  o-toluidine,  fiO  kilos,  of  o-uitrotolucne,  21 
of  ferrous  chloride.  34   kilos,  of  1 1   per  cent,  hydrochlo 
acid,  and  27  litres  of  water  are  heated  together  at  110 
130°  C.  for  6—7  hours.     The  melt,  which  ha-   a 
sheen,  is  dissolved   in  water,  and,  after   blowing 
superfluous  oils  with  steam,  the  filtered   solution  yields  t 
hydrochloride  of   New  Magenta   on   adding   salt.     In  on 
to  obtain  triphenyl-p-rosaniliue,  lfi  kilos,  of  acid  potassii 
diphenylaniine   tartronate,   30   kilos,   of    nitrobenzene 
kilos,  of  diphenylamine,  12  kilos,  of  hydrochloric  acid  | 
gr.  1'  19),  and  10  kilos,  of  ferrous  chloride   are  heated  f 
6  hours  to   110°— 130°  C.      The   melt  is  treated  with 
excess   of  soda   lye,  distilled   with   steam,   and  the  filter 
residual  solution  is  dried  and  extracted  with  hot  alcoh 
The  filtered  alcoholic  solution  yields  triphenyl-p-rosanil: 
hydrochloride    on   treatment    with    hydrochloric    acid  a 
water.— T.  A.  L. 

V.— TEXTn.ES:  COTTON,  WOOL,  SILK,  El 

Cotton  Goods;  Yellowish  Stains  on  Hot- Calendered  — 
and  Detection  of  Oxycellulose.  M.Philip.  Zeits.  Sffei 
Chem.  6,  524  ;  Chem.  Centr.  1901, 1,  [6],  342. 

Since  the  erection  of  a  new  factory  in  an  establishing 
for   the   bleaching  and   finishing  of   cotton   goods,  it  I 
been  noticed  that  the  fabrics  after   hot  calendering,  sli 
yellowish  to  brownish  stains,  which  are  distinctly  notice.t 
when  the  goods  come  fresh  from  the  calender,  but  fade 
a  yellowish  tinge  on  long  standing  in  the  air.     The  essen 
point  of  difference  between  the   new  factory  and  0 
is   that   in  the   former,  the  goods  coming  from  th. 
of  lime  bath  are  stored  in  piles  in  the  air  for  a   long  tie 
whilst  in   the   latter,  the  goods  are  kept   in  the  bath, 
standing  in  the  air  in  contact  with  chloride  of  lime  soluli 
the  cellulose,  in  places,  is  converted  into  oxycellulosc.    T 
this   conversion   takes  place  can  be  proved  1 
fabric,  after  first  freeing  it   from   the  dressing,  win 
cent.    Fehling   solution    for  a  quarter  of  an  hour  on 
water-bath,   and  then   rinsing  well  with  water,      < 
oxide   is  precipitated  on   the  spots  which   were  pr 
brownish  coloured.     Tests  with  Methylene  Blue,  which  d 
oxycellulose   direct,  but  cotton  only  after  mordaotiug  v  . 
tannin,  did  not  give  such  a  satisfactory  result. — A.  S. 

Oxycellulose ;  Detection  of  <  M.  Philip. 

See  under  XXIII.,  page  398. 

PATENTS. 

Silk    Waste   to  prepare    it  for  Spinning  ;    7 

.     J.  Woodhead  and  N.  Thompson,  Bradford.    I 

Pat.  3075,  Feb.  16,  19ou. 
A   method  for   the    preparation  for  spinning  of  g 
silk    waste,    that   is,  silk  waste   retaining  a  portion 
natural  gum,  or  gummy  or   other  dressings  applii 
previous  preparation.     The   waste  is   boiled  for  .. 
minutes  in  a  suitable  alkaline  or  other  solution,  for  it 
in  a  solution  containing  1  lb.   of  carbonate  of  pot: 
1    lb.    of    carbonate   of  soda   per   gallon   of  water, 
de-gummed   fibre   is    dried,  passed   through  a   ": 
machine  made  with  particularly  fine  teeth,  say 
to  the  inch,  then  through   a  gill   box,  and  Snail] 
a  suitable   combing  machine,  after  which  it  is  r. 
spinning. — A.  S. 

'Fertile  Fabrics  or  Materials  for  the  Purpose  of  I 

Weighting    same ;     Treatina   of  .      W;   Brot  • 

Prestwich,  Lancashire.     Eng.  Pat.  6839,  April  1 1,  1!  '• 

Fabrics  are    steeped    in   a   solution  of  barium    cnl<  Jj 
(sp.gr.  1-14)   for  a  few  seconds,  and   then  passed 
squeeze   rollers.     They    are    then    steeped   in   a  M 
solution  of  sodium  sulphate. — C.  M. 
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■itilt  Fabrics ;  [  Water-]  Proofing  of .     C.  Baawitz, 

Berlin.     Eng.  Put.  20,564,  Nov.  14,  1900. 

position  employed  consists  of  asphiiltntn,  papier 

.In-    or   cellulose,    -jIik-.    chrome-alum,    birch     tar    oil, 

anrimi,"  and  water :  mixed  together  in  the  manner  and 

•portions  specified.     It   is  isaid  to  bo   specially  useful  for 

treatment  of  textiles  of  coarse   mesh,  such  as  cement 

Linen's  overalls,  and  jute  fabrics  generally. 

■<— F.  11.  1,. 

ling    Fabrics  and  the  like:  Apparatus  for  — 

ob,  Methucn,  ™.  of  Essex,  Mass.,  U.S.A.     Eng. 

Dec.  5,  1899. 

■  object  of  this  invention  is  to  prevent  lateral  shrinkage 

abrics  during  merccrisation.     The  fabric  is  engaged  in  a 

upright  rollers,  placed  one  above  the  other,  in  one 

uore  tanks.     The  rollers  are  placed  in  guide  frames,  and 

i    fabric  during  the  whole  of  its  passage  never  leaves  a 

I  ar.    It  is  claimed  that  in  this  way  a  high  degree  of  lustre 

i  hlained  with  a  minimum  amount  of  attendance. — C.  M. 

"censing;     Stretching    Apparatus   for     Use   in   . 

.  Y.  Johnson,  London.     From  F.  Hasslaeher,  Frankfort- 
Eng.  Pat.  8230,  May  3,  1900. 


1 


:  novelty  in  this  apparatus  consists  in  rollers  having 
r  peripheries  corrugated,  engaging  into  similar  rollers. 
tret  doth,  after  passing  through  squeeze  rollers,  passes 
>  the  corrugated  rollers,  and  then  to  a  second  set. 
cts  the  washing  out  of  the  lye  and  stretching  of  the 
;rial.  If  a  larger  corrugated  surface  be  required,  a  drum 
•od  engaging  in  a  small  corrugated  roller. — C.  M. 

<l  and  other  Objects   Smelling  of  Sulphur  Dioxide; 

rising  .      A.    X.    Briggs    and    W.   Priestley 

.lilligan,  Forbes,  and  Co.),  Bradford.     Eng.  Pat.  14,050, 
ug.  4,  19UO. 

Bant!  or  bromine  is   sprayed  with  eucalyptus  or  other 
iferous  oils  on  to  blankets  or  other  woollen  goods  which 
already  been  bleached  with   sulphur  dioxide,  and  are 
moist. — C.  M. 

':  Jmpts.  in  Recovering  Solvent  from    Compounds  or 

■nulsions   obtained    in     Degreasing    .     W.    Erben, 

liladelphia,   U.S.A.     Eng.    Pat.   19,688,  Nov.  2,   1900. 
nder  Internal.  Convention.) 

'■greasing  of  wool,   part  of  the  solvent  forms  an 

D  with   the    potash    soap   derived   from   the   wool. 

made  for  the   recovery  of  this   solvent  by  treating 

sion   with   a   suitable   acid,   preferably    sulphuric 

5    1',  which  will   combine  with  the   alkali  of  the 

allowing  the  liquid  to  separate,  and  decanting  the 

it.— C.  A.  M. 


-DYEING,  CALICO  PEINTING,  PAPER 
STAINING,  AND  BLEACHING. 


•ackag ;  Notes  on .     G.  Saget.     Kev.  Gen.  des 

Mat.  Col.  1901,  5,  [50],  43. 

!/.»  in   1S9G  (r/.  Eng.  Pat.   24,643   of  1895;  this 

il.  1S96,  648)  recommended  the  addition  of  aniline 

iiol  to  soda  lye  for  the  removal  of  grease  spots  in  the 

cotton  materials.     The  author  finds  Turkey- 

I  iil    equally,   or   more,   efficacious    for    the    purpose. 

s  may  be  treated  with  5  per  cent,  of  oil  and  steamed 

at,  the  spots  are  then  removable  by  soda  lye. 

'  "  oil  "  may  be  mixed  with  the  lye  made  either  with 

II  T  m  the  Mather  and  Piatt  process  with  caustic  soda. 

0  each  cubic  metre  of  caustic  soda  lye  (2°  B.) 

-"•ficient.     Turkey-red  oil  and  lime  appear  to 

I  etter  than  oil  and  soda.     Slaked  lime  is  mixed  with 

:^ht  of  oil  and  diluted  with  water.  The  milky 
•I  thus  obtained  settles  very  slowly,  and  if  warm, 
"ites  the  material  perfectly.  The  oil  has  the  effect 
",  ing  the  bleached  materials  much  more  supple.  The 
J  .it.cn  is  also  quicker  and  a  weaker  bleach  can  be 


Sulphites  and  bisulphiti  can  be  used  in  conjunction  with 
the  above  process.  Sodium  bisulphite  (30°)  equal  in 
weight  to  the  Turkey-red  oil  is  added  to  the  oil  and  lime 
lye  prepared  as  above.  The  material  is  passed  through 
this  milky  liquid  at  50—60°  C.  If  the  air  be  expelled  from 
the  vat  by  steam,  there  is  no  danger  of  tendering  the  fibre. 
The  pieces  undried  may  then  be  steamed  under  pressure 
for  II — 2  hours,  washed'  in  hot  water,  laid  for  an  hour  in 
warm  dilute  hydrochloric  acid,  washed,  gently  chlorinated, 
washed  again,  and  dried.  In  this  way  several  pieces  can 
be  bleached  in  the  course  of  a  day. — T.  A.  I,. 

Bleaching ;  Electrolytic .     Fiirth.     Farber  Zcit.  1901, 

12,  [4],  49—51. 
TnE  chlorine  in  sodium  hypochlorite  is  much  more  active 
as  a  bleaching  agent  than  the  "  free  chlorine  "  in  the  amount 
of  bleaching  powder  from  which  the  sodium  salt  has  been 
prepared  by  precipitation  with  sodium  carbonate,  and  the 
cost  of  obtaining  a  given  bleaching  effect  is  about  the  same 
in  both  eases.  When,  however,  the  hypochlorite  is  electro- 
lyrically  prepared,  the  author  considers  that  the  cost  is 
much  less  and  the  mode  of  application  easier  and  safer. 
The    copious    evolution    of  hydrogen   on    electrolysing 

J  common  salt  solution  is  accompanied  by  a  considerable 
rise  of  temperature,  and  the  temperature  must  be  kept 
below  40°  C.,  in  order  to  avoid  formation  of  chlorate. 
The  preliminary  treatment  by  boiling  with  soda,  &c.  is  the 
same  for  all  chlorine  bleaching  processes,  but  the  "  souring  " 
after  bleaching,  with  the  consequent  possibility  of  tendering 
the  fibre,  is  avoided  in  the  electrolytic  bleach,  and  there  is 
also  no  danger  of  the  formation  of  a  precipitate  in  the 
bleaching  liquor,  as  may  be  the  case  with  bleaching 
powder. 

I  'aleulating  the  concentration  of  the  salt  solution  accord- 
ing to  the  first  equation  given  above,  it  is  found  that  for  the 
production  of  a  0-3  per  cent,  solution  of  chlorine,  it  would 
only  be  necessary  to  use  a  solution  containing  6  grins,  of 
salt  per  litre,  hut  for  the  maximum  formation  of  hypo- 
chlorite it  is  found  requisite  to  employ  solutions  containing 
40  to  60  grms.  per  litre.  The  concentration  partly  depends 
on  the  strength  of  the  current ;  thus,  with  a  current  of  1 10 
volts,  a  4  per  cent,  solution  (40  grms.  per  litre)  will  suffice, 
whilst  with  60  volts  a  10  per  cent,  solution  is  required. 

Great  difficulties  have  been  encountered  in  the  construc- 
tion of  a  suitable  apparatus  ;  the  best  known  are  those  of 

|  Gebauer,  Vogelsang,  and  Haas  and  Stahl.  The  electrodes 
used  at  first  were  of  platinum,  and  the  cost  of  these  would 
be  800/. — 900/.  in  an  apparatus  of  moderate  size.  They  are 
now  usually  replaced  by  carbon  plates  and  this  change 
really  establishes  the  process  on  a  commercial  basis,  since 
the  capital  sunk  in  the  plant  is  comparatively  small.     The 

|   chief  defect  of  the  carbon  is  that  the  plates   are  gradually 

I   destroyed  by  the  action  of  the  nascent  chlorine. 

I  A  difficulty  is  found  in  the  breakable  nature  of  the  cell. 
This  is  usually  built  of  five  slate  slabs  covered  with 
caoutchouc  and  enclosed  in  a  wooden  casing  held  together 
by  means  of  bolts,  but  the  author  considers  glass  a  more 
suitable  material  for  the  cell,  and  states  that  the  whole 
apparatus  may  be  constructed  for  less  than  50/. 

It  is,  of  course,  possible  to  freshen  up  the  bleaching 
liquor  which  has  been  already  used,  by  the  addition  of 
further  quantities  of  rock  salt,  and  in  this  way  the  con- 
sumption of  salt  is  reduced  to  a  minimum. — P.  B.  B. 

PATENTS. 

Bleaching,    Dyeing,    and    otherwise    Treating     Fabrics; 

Apparatus  Jor  .     W.    Mather,   Manchester.     Eno-' 

Pat.  23,400,  Dec.  21,  1900. 
This  is  an  improvement  in  the  apparatus  described  in  Eng. 
Pat.  16,730  of  1899  (this  Journal,  1899,  1015),  for  treating 
fabrics  in  their  full  width  rolled  upon  mandrels,  with 
liquids,  gases,  or  vapours.  Some  of  the  operations  required 
for  bleaching  and  dyeing  fabrics  so  rolled  involve  the  use 
of  chemicals  which  act  upon  iron  vessels  and  apparatus, 
damaging  them  and  colouring  the  liquids  employed. 
The  present  invention  relates  to  apparatus  made  of 
material  which  is  not  so  acted  upon ;  the  tank  is  con- 
structed of  cement  and  has  atone  end  a  retractile  seatino- 
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for  the  bearing  of  one  end  of  a  roll  mandrel,  and  at  the 
nd  a  retractile  centering  plunger  for  the  oth«  r  end  of 
the  mandrel.  Within  the  tauk  also,  are  mounted  in  n 
beanos  a  perforated  disc  an  1  gearing  for  causing  the  roll  to 
revolt 

The  tank  may  be  eased  externally  with  iron  or  steel  or 
formed  of  a  framiug  or  casing  lined  with  tiles,  slate,  earthen- 
ware or  such  like  materials.  The  metallic  parts  that  are 
to  tin  action  of  the  liquids  may  be  of  gun-metal 
or  of  other  alloys  not  injuriously  acted  on  by  the  liquids. 
(See  also  following  abstract.) — R.  B.  B. 

Bleaching  and  Dueing,and  Apparatus  therefor.  W.  Mather, 

Manchester.  Eng.  Pat  88,401,  Dec.  21,  1900. 
Tin-  patent  refers  to  a  method  of  completely  bleaching  and 
dyeing  fabric-  in  the  rolled  condition  by  treatment  some- 
what  similar  to  that  described  in  a  previous  patent:  Eng. 
Pat.  1G,::;0  of  1899.  The  dry  grey  fabric  is  taken  as 
the  loom  in  open  or  full  breadth  folds, 
and  the  end  of  the  web,  or  of  several  webs  temporarily 
connected  end  to  end.  is  passed  through  a  bath  of 
acidulated  water  or  other  cleansing  liquid  more  or  less 
heated,  and  i>  attached  to  a  mandrel,  which  is  caused  to 
revolve  so  a<  to  draw  the  fabric  through  the  bath  and 
wind  it  as  a  roll.  By  means  of  a  crane  the  coll  is  trans- 
ferred to  a  tank  (described  in  the  preceding  abstract)  and 
here  it  is  immersed  in  liquid,  the  end  of  the  roll  pressing 
-t  the  perforated  wall  of  a  chamber  which,  as  well  as 
the  tank  itself,  is  connected  by  pipes  to  a  lotary  or  other 
pump.  A  cleansing  liquid,  as  before,  and  afterwards  water 
are  caused  to  circulate  lengthwise  through  the  roll  until  the 
fabric  is  thoroughly  washed.  The  fabric  is  then  wound 
from  the  mandrel,  and  on  to  a  second  mandrel,  passing  on 
its  way  through  an  alkaline  solution.  This  second  mandrel 
i-  mounted  on  a  trick,  and  two  such  trucks  bearing  rolls 
are  run  into  a  kier,  in  which  hot  alkaline  liquor  and  steam 
are  passed  lengthwise  through  the  rills.  Water  is  then 
passed  through  the  rolls,  and  the  trucks  are  run  out  again, 
the  rolls  being  re-transferred  to  the  tank,  where  they  are 
now  treated  with  bleaching  liquor,  and,  if  necessary, 
subsequently  treated  with  dilute  acid.  Lastly,  water  is 
pa--ed  through  the  roll,  and  the  bleached  fabric  lifted  from 
the  tank  and  conveyed  to  the  drying  apparatus.  If,  how- 
ever the  fabric  is  to  be  dyed,  it  may  remain  in  the  same 
tank  or  be  transferred  to  a  similar  one,  where  the  dye  liquor 
is  cau-cd  to  circulate  lengthwise  through  the  roll  for  the 
time  and  at  the  temperature  necessary  to  effect  dyeing  to 
the  desired  shade. 

For  some  kinds  of  fabrics  which  have  not  to  be  treated 
with  steam  or  with  liquids  under  pressure,  the  closed  kier 
may  be  dispensed  with,  and  in  this  case,  the  roll  once  formed 
may  be  lodged  in  the  tank  and  may  have  the  cleansing, 
bleaching,  souring,  washing,  and  dyeing  liquids  circulated 
through  it  without  changing  its  position. — K.  B.  B. 

Preparing  and  Dyeing  Furs.  R.  R.  Ransford,  Norwood, 
Surrey.  From  L.  Casselia  and  Co.,  Frankfort-on-Main, 
Germany.     Eng.  Pat.  6841,  April  11,  1900. 

Funs  (e.g.  sheepskins)  are  prepared  for  dyeing   by   firs 
chrome-tanning  and  subsequently  chlorinating.     The  skins, 
which  have  been  previously  curried  as  usual  with  alum  and 
common  salt,  are  subjected  to  a  treatment  of  which   the 
following  i-   an   example:    10  sheepskins,   weighing   about 
8  kilo-.,  are  washed  in  a  solution  of  250  grms   of  soap  per 
100  litres  of  water,  rinsed,   and  suspended   in  a   bath  con- 
taining per  100  litres  of  water  :  50  grms.  of  oxychloride  of 
chromium,  100 grms.  of  basic  sulphate  of  alumina,  lUOgrms. 
.of  acetate  of  soda.     When  the  leather 
■impregnated  with  the  liquor,  a  further  addition  is  made 
grms.  of  oxychloride  of   chromium,  the  skins  arc 
worked  thoroughly  and  left  for  24 — 36  hours  in  this  bath, 
then  rinsed   and   rqueezed.      They  are   next   steeped  for 
15  minutes  in  a  cold  bath  of  1  kilo,  of  hydrochloric  acid  per 
no  litres  of  water,  squeezed- and  passed  into  another  cold 
bath  containing  of  chloride  of  lime  per  100  litres 

of  water.  After  25  minutes'  working,  200  c.c.  of  HCIare 
added,  the  skins  worked  for  10  minutes  longer,  and  then 
put  back  into  the  first  acid  bath,  to  which  has  been  added 
•".in  c.c.   rtore  of   BCL     After   15   minutes,  the  goods  are 


rinsed  in  cold  water,  and  to  remove  all  traces  of  chlorin 
they  are  washed  at  30    C.  in   a  solution  of  thiosul 
soda  (3   grms.  per  litre),  aud   finally  rinsed  three  or  fo 
times    iu   clean    water,    hydro-extracted,   and   dyed.     Tl 
dye-bath    may    be    heated    to    75"    C,   and    ordinal 
dyestuffs   can   be   employed.     After    dyeing,   rinsing,  & 
drying,   the  skins  arc  packed  iu  moist  sawdust,  and  wh 
thoroughly  and  evenly  moist,  they  are  softened  by 
over  a  blunt  stretching  iron— R.  R.  1!. 

Printing  Textile  Fabrics;   Manufacture  of  Zinc  ( 
for  use  in  — —  ;  aho  applicable  for  Goffering  and  ott 
like   Purposes.     J.    A.    l>jev,    Cremieu,    Isere,  Fran 
Eng.  Pat.  3976,  March  1,  1900. 

The  cylinders  arc  cast  by  being  run  into  the  bottom  of  t 
mould  at  a  temperature  very  little  above  the  iiultiog-p  . 
of  zinc,  the  core  of  the  mould  being  preferably  of  cardboa 
They  are  then  several  times  re-heated  and  cooled,  .. 
finally  mounted  on  a  heated  conical  mandrel  and  lamina' 
under  a  pressure  of  40 — 60  kilos,  per  sq.  mm.,  the  whole 
this  operation  being  carried  out  at  a  temperature  of  100 
130   ('.— J.  T.  D. 

Printing   on    Raw   Silk,   or    Textile    Material   contaim 
Raw  Silk.     J.  Y.  Johnson,  London.     From  Th.  I 
Anilin  und   .Soda   Fabrik,  Ludwigshafen-on-Rhine,  (. 
many.     Eng.  Pat.  4534,  March  9,  1900. 

By  printing  a  mixture  of  caustic  soda  and  a  thicken 
agent  on  raw  silk  or  textile  goods  containing  raw  - 
carefully  drying,  and  afterwards  rinsing  or  acidifying 
material,  a  local  degumming  of  the  portions  printc.l 
effected,  while  the  remaining  parts  of  the  material  arc 
unchanged.  In  order  to  prevent  the  action  of  the  cam 
soda  from  going  too  far,  it  is  advisable  to  effect  the  to 
degumming  in  the  manner  described  in  Eng.  Fat.  546'. 
1839  (this  Journal,  1900,  344),  and  to  add  glycerin 
grape  sugar  to  the  printing  paste.  Coloured  glos-' 
on  a  dull  white  ground  result  from  adding  to  the  degurnn 
paste  dyestuffs  which  sufficiently  resist  the  action  of  alk: 
such  as  Indigo,  Anthraquinone  Black,  and  Oxamim 

Tne  degumming   mixture  may   if  desired  be  pri: 
material  which  has  been  already  dyed.     Another 
of  the  process  is  to  print  with  a  resist  which  when  <lro 
steamed   is  sufficiently  stable  to  the  action  of   can 
(such,  for  example,  as  chromium  acetate),  and  the 
so    treated,   is   afterwards    passed   through   a   (leg 
agent,   such   as    one   of   the    mixtures   mentioned   in 
previous  specification  above   referred  to;  tbe  par- 
have  been  printed  wirh  the  resist  are  protected  fros 
degummed  and  in  this  manner  are  produced  similar  ell  - 
to  those  obtaiued  by  first  printing  the  alkaline  paste 
material.     Suitable  dyestuffs  can  be   incorporated  « 
resist  if  required. 

I'ndyed   material  which  has  been  locally  deguni 
be  subsequently  dyed  in  the  usual  manner. — K.  B.  B. 

VIL-ACIDS,  ALKALIS,  AND  SALTS, 

Sulphuric     Anhydride  ;     Production    of    . 

Anilin  und  Soda   Fabrik,    Ludwigshafen-on-Rhine.    P 
many.     tier.   Pat.    113,932,   June  3,1898.     Fro 
ange'w.  Cueni.  1900,  [41],  1037—1040. 

The  combination  of  sulphur  dioxide   and  oxygen 
panted    by    the   evolution    of    heat.       Accjrdin^ 
measurements   of  Hess  and   Thomsen,  SOj      ' ' 
32-2  Cal.     This   reaction  takes  place   in  the  pre* 
catalytic    agent  and  at  an  elevated  temperature,  and  i  c 
it   is    necessary   that    the  gases,  or    the  mixture 
should   be  subjected   to  a  preliminary  heating.       > 
imparted   to    the   gases    before    the    reaction,   h 
increased  during  their  combination,  and  can   under  ci 
conditions  cause  the  temperature  to  rise  to  a  white 
increase  of  temperature  is  dependent  on   the  concenlt « 
of  the  sulphur  dioxide.     In  carrying  out  the  reaction  i 
practical  scale   this  accumulation  of  heat  has  a  • 
terious  effect.     The  plant,  constructed  of  iron,  in  pr. 
destroyed  owing  to  oxidation  j  the  action  of  the  cat  n 
agent  "is  weakened  ;  the  efficiency  of  the  plant  i»  dimin  # 
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and,  above  nil.  the  reaction,  which  ought  to  proceed  quanti- 
tatively, is  reversed,  inasmuch  as  SOs  decomposes  into  SO~ 
and  oxygen  at  ■  temperature  which  does  nut  much  exceed 
that  required  for  the  combination.  The  reversal  of  the 
reaction  increases  the  more  the  catalytic  agent  is  super- 
heated. 

In  Ok  scribed,  the  superheating  of  the  catalytic 

agent   and   plant    is    avoided,  and   contro  'crnal 
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Fig.  I.  Fig.  1  a. 

cooling,  also  the  highest  yield  of  S()3  is  obtained,  and  the 
most  suitable  temperature  maintained,  although  the  quantity 
and  concentration  of  the  gases  varies  within  wide  limits. 

The  earning  out  of  the  process  can  be  varied  in  many 
ways  and  depends  chiefly  on  the  concentration  of  the  gases 
employed.  In  general  the  plant  is  cooled  by  regulating  the 
quantity  and  temperature  of  the  current  of  gas  which  may 
either  be  air  or  the  mixture  of  gases.  If  required  the 
temperature  may  be  regulated  by  means  of  a  liquid  and 
espei  ially  by  a  metal  bath.  In  eases  where  the  mixture  of 
gases  is  employed  to  cool  the  plant,  these  are  conducted, 
either  wholly  or  partially,  through  a  jacket  surrounding 
the  plant  in  order  to  remove  the  excess  of  heat.  The 
escaping  mixture  of  gases  is  then  brought  to  the  most 
favourable  temperature  by  suitably  cooling  or  further 
heating  before  coming  into  contact  with  the  catalytic 
agent. 

The  accompanying  blocks  represent  suitable  apparatus 
for  carrying  out  the  reaction. 

In  Fig.  1,  B  is  a  pipe  surrounded  by  another  pipe  or 
jacket  .M.  b  i-  tin  catalytic  agent.  The  mixture  of  gases 
is  introduced  through  <:,  where  it  is  also  raised  to  the 
necessary  temperature.  The  part  6  is  cooled  by  means  of  a 
regulated  suppiy  of  air  admitted  into  the  annular  space 
between  E  and  61.  If  required,  the  temperature  of  il  can 
be  regulated  by  means  of  a  special  heating  arrangement 
whilst  the  portion  a  may  be  further  heated  when  necessary 
by  the  heating  arrangement  shown  at  A'.  Fig.  In  repre- 
sents a  battery  of  pipes  It  placed  inside  a  common  mantle 
M  and  put  in  parallel  with  each  other  by  being  inserted 
into  the  tube  plates  w  tc'  and  bv  the  common  covers  I) 
and  I)'. 

In  the  modification  shown  in  Figs.  2  and  26,  the  tube  It, 
containing  the  catalytic  agent,  is  surrounded  by  a  tube  S, 
which  in  turn  is  surrounded  by  a  still  wider  tube  or  brick 
chamber  M.  The  tube  and  annular  spaces  are  separated 
from  each  other  by  the  plates  w  w'.  In  Fig.  2  the  mixed 
N  to  be  treated,  or  in  Fig.  26.  air  or  another  gas, 
previously  heated  by  passing  through  G,  are  admitted  into 
the  tube  S  at  one  or  more  places  through  valves  V  V"  and 
pipes  E  V.'.  The  temperature  of  the  tube  S  is  further  regu- 
lated by  the  heating  arrangement  A  in  the  mantle  M.  The  gas 
or  mixture  of  gases  passing  upwards  through  S,  maintains 
the  catalytic  agent  in  B  at  the  required  temperature,  and  then 


,  passes  out  through  A.     If  the  mixed  gases  are 
this  purpose,  they  are   either   passed  directly  (Fit 
the  tube    1!  through  the   valve   F,  or  they   iuaj  b 
heated  or  cooled  us  required  by  passing  through  II  ,. 
way  to   the  catalytic  substance.      When  air   or  an  il 
(Fig.  -b)  is   used  to  regulate  the  temperature  of   1: 
escaping  at  A  passes  through  the  heat   inter. 
is  made  to   regulate  the   temperature  of  the   untied 
before  admitting  these  into   the   chamber  I).     Figs 
2e    show  several  tubes  coupled  up   iu   parallel.     Ii 
heated  gas  is  evenly  distributed  into  the  tube  >  bi 
of  gas  chambers  A   A'  and  openings  Ii,  whilst 
is  one  gas  chamber  A  completely  surrouudu 
cases  baffle  plates  ('  are  provided   to  ensure  a  unit 
of  the  gas  round  the  tubes  It.      Baffle  plates  are  a!- 
in  the  chamber  f)  to  thoroughly  mix  the  gases  befon  e 
pass  through  the  catalytic  substance. 

Figs.  3,  3a  and  36,  represent  modifications,  similar  : 
2a  and  26,  in  which  the  positions  of  the  iulet  and  otitl  ■ 
connections  to  the  chamber  S  are  reversed. 

Iu  Fig.  4  the  gases  entering  the  chamber  !S  at  E  Co  h 
tube  It.     Before  admission  to  the  tube  B,  the  tempi   | 
of  the  mixed  gases  maybe  regulated  if   necessary  b 
piying  heat  at  A  or  by  foreiug  a  current  of  cold 
gas  through  the  mantle  M.     Fig.    la,  represents  i 
such  jacketed  tubes  arranged  in  a  common  in;: 
provided  with  a  common  collecting  chamber  D. — J.  t 

Gultmunn's  Filling  Material    [/?u//s]  for   Read 
Absorption    Towers.     B.   Heintz.     Zeits.  augew.     I 
1901,  [6],  132—134.     (This  Journal,  1898, 

The  author  gives  the  results  of  his  experience  of  the  i 
perforated  balls  in  towers  for  nitric  and  hyilrochlori  a 
and  in  Gay-Lussac  towers,  and  asserts  that  the  obj    I 
which  have  been  offered  to  them  are  groundless.    1  I 
has  been  stated  that  their   employment  I. 
the  passage  of  the  gases,  especially  in  the  mat 
sulphuric  acid.     The  author,  however,  proves  mat!  a 
cally  that   even  from  a  theoretical  consideration,  it 
shown    that   the   current    will   pass   equally   be 
through  the  balls,  even  when  the  holes  are  only  15   ■ 
diameter,  and  this  confirms  the  claim  of  the  inventor 

It   is  necessary  to  have  the    space   for   the  p»s- 
the    gases    considerably    larger     than    that    of  th'.  n 
pipe.     If  the  latter  be  500  mm.  in   diameter,  625  I  I 
20  mm.   in  diameter  will  be  required.     That  is, 
be   625  balls,  without  taking  into  account  the 
The  author  shows  that  this  number  of  balls  will  <  I 
area  2-8S  times   greater   than    that   of   the  s 
500  mm.  pipe. 

Solid  balls  of  different  sizes  can  also  be  used  for  i 
purposes,  and  in  the  author's  opiuion  are  specially  u 
for  Glover  towers. 

As  regards  the  use  of  rings,  he  points  out  that  tin  it 
is  too  small  and  the  current  too  strong,  and  that  I 
tate  the  employment  of  high  and  wide  towers.     II 
mends  broken  brick  or  stone  as  the  ground  work 
and  then  solid  balls  of  fiO   mm.  in  diameter.    Tli<|- 
round  the  balls  is  less  than  in  the  case  of  the  i 
sufficient  not  to  interfere  with  the  current.     Hi 
that  under  these  conditions  the  height  of  the  ti 
be  decreased  at  least  by  half.  — C.  A.  M. 

Sulphammonium ;     Preparation    and     Propirt 

II    Moissan.     Comptes  Bend.  132,  ['■> 
Whin    liquid  ammonia  is  sealed  up  at    - 
tubes  with  sulphur  and  the   temperature  allowc' 
reaction  begins  about  —  38"  C.,  —15° '5,  and  -11    ' 
spectively  with  insoluble,  prismatic,  or  octohedral 
and    the    purplish-red    substance   called    by     il" 
sulphammonium,  is  formed.     This   is  certainly  :i 
compound,    though    very    unstable   and 
existing   in   presence   of  an   excess   of  ammom 
solution  of   sulphur   in   ammonia.     It   solidifies  al 
temperature   than  ammonia  does,  is  tolnble  in 
ether,  or  chloroform,  and  has  a  characteristic 
spectrum.     It  reacts  at  low  temperatures  on  iodine, 
quicklime,  zinc  oxide,  the  chlorides  of  manganes. 
mercury,    forming    compounds    containing   snip. 
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('..   (he    liquid    appears  to    have    the   composition 
IjS.NHj,  at  +  2d  '(.'.,<: MI.^s.;  Mi ,;   the  an. 

erform  a  function  somewhat   ?-i mil:ir  to  that  of 
isation.— J.  T.  V. 

mum  Ferroci/anide  ;   Action  of  Hydrofiuosilicic    A 

M  .      J.    Matuschek.       Chera.    Zcit.     1901     1  *, 

S— 159.  iJ' 

ie   absence    of  air,    aqueous    solutions    of    potassium 

and    hydrofiuosilicic    acid    react    to    form    a 

■  .as  white  precipitate,  which  becomes  blue  on  contact 

ing  to  the  formation  of  Prussian  lilue. 
.    reaction    ».-.•,    found    to    proceed  according   to    the 
ion— 

K,1V(('X),  +  UHjSiF,,  +  02  = 
Fe([Fe(CN)„]:l  +  21HCN  +  l4K2SiFc  +  2H„0, 

her    known  quantities   of    the  reagents 
biking.     The   iron   in   the    Prussian   blue   was    deter- 
ging with   strong  sulphuric  acid,  reducing 
ferrous  state,  and  titrating  with  permanganate.     The 
ras    also   directly   determined  by   boiliDg   with 
sh,  and  estimating   the  potassium  ferrocyanide 
(ration  with  permanganate, 
ig  masses  are  those  indicated  in   the  equation, 
•us  are   boiled  or  are   cold,   but  in  the' 
■H  a  large  excess  of  the  acid  should  be  present. 

— E.  H.  T. 
li-Copper  Carbonates.     M.  Grbgcr.     Ber.  34    f3] 

429—432. 
mag  solutions  of   copper   sulphate   and    potassium 
te,  Miu    liquids   are   obtained,  which   on    standing 
r   small    malachite-green    granules    of    basic 
carbonate,   or   crystals    of  a   double  alkali   copper 
ngto   the   conditions  of  the   experiment. 
I«r    to    obtain    the    double    carbonate,    the     only 
i  m   to    be    taken     is    that    concentrated 
urn    bicarbonate    solutions    be  employed.     As  thus 
the  compound  lias  the  composition   4KHC03  + 
'.   the    ratio   (8:5)  between   the   copper 
mu     carbon    dioxide     in    the    basic    copper    car- 
:  the  same  as  in   the  basic  carbonate  obtained 
Illation    with   sodium     bicarbonate.      In    contact 
be  double  carbonate  gradually  loses  potassium 
Dd    in    the  course    of    a    few    weeks    passes 
to  green    basic    copper    carbonate.      In    the 
odium  copper  carbonate,  either  alkaline  carbonate 
BBte    may    be    employed    for    its    preparation, 
ckly   carried  out   as   follows  :    20   grms.    of 
Hum   carbonate,   and   50  grms.    of    sodium 
solved  in  700  grms.  of  cold  water,  and 
1    with    8   grms.    of    copper    sulphate 
a  20  grms.  of  water.     The  liquid  is  then  filtered 
I  to  stand  all  night  in  a  crystallising  dish,  by 
MS  pale  blue  crystalline  masses  of  the  composition 
.1  i>U)3.31IJ!  are  obtained.— T.  H.  P. 

'  fnesium  and  of  the  Alkaline  Earth  Metals. 
"ivrard.    Comptes  Rend.  132,  [a],  257—259. 
lethod  previously   described   (this  Journal,   1900, 
anUwr  has   prepared  the  substances  R,Os.3RO, 

g,'  J!"'  Sr'  0r  Ca-     The>'  are  a"  crys'tallisable 

mole    in   mineral   acids.      The    magnesium 

•   not   altered   by  boiling   water,    and    hardlv 

acetic   acid ;    the  calcium  salt  is   altered    b'v 

Mr,  and  is  easily  soluble  in  acetic  acid  :  the  other 

termedtate  in  stability.     If  in   the  preparation,  a 

"portion  ot    metallic  oxide    be   used,   indefinite 

'blamed,  uot  definite  salts  B„03.2KO.     Sub- 

»  chloride  for  the  oxide  of  the  metal,  there  is 

"ve  case  of  magnesium,  boracite  ;  but   in  the 

'bcr  three,  compounds  not  corresponding  to 

|    these  compounds  are  still  under  investigation. 

i      ni.,    •_,  — J.  T.  D. 

■  I  Monde*;  Thermochemical  Study  of  Ammom- 

.     Baud.     Comptes   Rend.  132,  [9],  553— 

(onrnal,  1901,  241  ) 

-  A.  Cl6.2,-l0-l2,_18  xh3,  are  all  stable 
W  the  last,  wh.ch   dissociates  below  0°  C. 


They  are  all  decomposed  by  water,  the  lirst  forming  a  ele  „■ 
solution   of  oxychlonde,  the  others  giving  precipitates 
hvdroxide.     Their  heats  of  formation  are  :— 


Mi'l  .1SNH 

i    10NH 

A1,C16.2NH. 


Cal. 
268-28 

8I.V2.1 
82-28 


Cal.  for  IV II, 
22-35 
24-58 
1111 


or  if  we  assume  each  to  be  formed  from  that  below  by  the 
addition  ot  ammonia,  we  have  for  the  heat  of  addition  of 
each  molecule  : 

,,  .  ,  r'l!- 

toAU  1,.  fc.rhiniL- Al.,<'l,.-\113 1 

to  VU'I,.2NH.„         „       A1,C1,.10NH, 20-37 

toAI2CI6.loXH3,      „       A1,C1«.WNH, 11-50 

Their  stability  decreases  with  the  increase  of  ammonia  • 
the  compound  with  2NH3  distils  without  decomposition  at 

380oclijTD  10   NH'  deCOmposes   raP''"y   l"'l"w 

Tungstic  Acid ;  Determination  of ,  and  its  Separation 

from  Silica.     O.  Herting. 
See  under  XXIII., page  392. 

PATENTS, 
Sulphuric  Acid;     Apparatus     for    the   Manufacture    of 
— — .     J.  1  otut,  \  itry-on-the-Seine,  France.     Kng.   Pat 
42,2,  March  6,  1900.  S 

A  fdnn-ei.  having  a  prolonged  tube,  drawn  out  at  the 
bottom  to  form  a  small  orifice,  is  set  vertically  in  the  pipe 
leading  from  the  Glover  tower  to  the  lead  chamber  and 
nitric  acid  being  poured  into  the  funnel,  a  steam  let  is 
caused  to  strike  at  a  right  angle  the  issuing  acid,  so  as  ,0 
atom.se  it  ,n  the  current  of  SO.,  coming  from  the 
tower.  A  gutter,  leading  to  the  chamber,  is  provided  below 
(he  tunnel  tube,  to  collect  any  drops  of  the  acid  that  may 
escape  the  action  ot  the  steam.  Or  the  atomising  apparatus 
may  be  set  ,n  the  top  of  the  Glover  tower,  in  which  cae 
no  gutter  is  needed.  Instead  of  nitric  acid,  "an  aqueous 
solution  of  nitre"  may  be  used,  the  sodium  sulphate  thereby 
introduced  into  the  product  being  negligible  in  most  eases. 

— E.  s. 

Carbonate  of  Soda   Crystals;   Manufacture  of  I 

Kunstner,    Obersedlitz,    Germany.       En*      Pat      58  is 
March  28,  1900.  °  °808» 

A  warm  saturated  solution  of  sodium  carbonate  is  sprayed 
into  a  lofty  closed  tower,  into  the  bottom  of  which  1 
current  ot  air  is  forced,  apertures  being  provided  at  the  top 
for  escape  of  the  air  The  resulting  fine  sodium  carbonate 
c  1.  stals  are  deposited  on  the  floor  of  the  tower.  The  warm 
solution  or  the  carbonate  to  be  crystallised  (at  about 
3d  U)  is  admitted  near  the  bottom  of  a  vessel,  the  cover 
';,"'rt'S  ,con°CC-ted  '"  a  '"""Pressed  air  supply  pipe, 
wheh  latter  leads  into  a  third  upright  cylindrical  vessel 
jacketed  for  passage  of  cold  water.  The  solution  passes 
trom  near  the  bottom  of  the  first  vessel  to  the  top  of  a 
second,  jacketed  for  cold  water  passage,  similarlv  to  the 
third  vessel,  and  thus  cooled  is  led  by  a  pipe  passing  trans- 
versely through  the  third  vessel  to  a  jet  in  the  tower,  to 
wliicn  jet  the  cooled  compressed  air  from  the  said  vessel  is 
also  led,  so  that  the  air  and  the  liquid  issue  to°ether 
making  a  lofty  spray.  It  is  stated  that  "if  the  tower  be 
ot  sufficient  height,  it  is  possible  to  dispense  with 
compressed  air  for  spraying  the  solution,  the  cooling  of  the 
spray  being  effected  during  its  downward  fall  bv  tlie"upward 
current  of  cold  air."— E   S.  "  uPwara 

Nitrate  of  Soda  ;  Method  of  and  Apparatus  for  Ertract- 

,  from  tin  Haw  Material  "  Caliche  "   and  from 


the  Refuse  thereof  knoum  as  "  liipio. 
West   Xorwood,   Surrey,   and    \\"     A 
Eng.  Pat.  3918,  Feb.  28,  1900. 


W.  H.  Woodcock, 
Harper,  London. 


The  powdered  caliche  ,s  ted  through  a  hopper  into  the  top 
ot  a  vertical  jacketed  boiler,  previously-  charged  with  hot 
water,  which  may  be  derived  from  the  jackets  of  the  r„0iCI., 
or  crystalhsers.     The  boiler  is  elevated  to  admit   of  the 
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passage  of  a  waggon  beneath  it.  for  receiving  the  spent 
caliche  when  the  latter  is  discharged  from  the  boiler..  The 
boiler  is  fitted  with  a  mechanical  agitator  having  a  lifting 

[torn,  so  that  as  it  revolves  it  tends  I     screw 
itself  out  of  the  waste  material.      l!y  means  of  a  steam-  or  hot 
water-jacket,  the  water  in  the  boileriskept   hot     Two  or 
more  of  the  vertical  boilers  are  connected  bj  a  pa  sage  at 
■   half  their  height,  and  by  liki  lh<    boilers 

communicate  with   the  coolers,  the  which   are 

supplied  with  cold  water,  which,  as  alreadj  stated,  is  utilised 
when  heated  by  the  crystallising  solution  to  supply  the 
boilers  ready  for  a  fresh  charge  of  caliche,  and  the  levels 
and  arrangements  are  such  that  pumping  is  not  necessary. 
Ihe  s  between   the  boilers    are  such    that    inter- 

change  of  liquor  can  take  place,  until  the  latter  is  saturated, 
when  the  solution  may  be  passed  through  a   filter  pre*-, 
jacketed  to  maintain  tile  temperature  ;  or  it  may  be  allowed 
■':e  and  be  run  into  the  coolers. — E,  S. 

Nitrites  ;  Manufacture  of .    W.  P.  Thompson,  London. 

From  Gebrueder  Flick,  Opladen,  near  Cologne,  Germany. 
Eng.  Tat.  28,678,  Dec.  27,  1900. 

St  Li'iim  dioxide  is  passed  over  a  highly  heated  mixture  of 
a  nitrate  and  an  oxide,  carbonate,  or  hydrate  of  au  alkali  or 
an  alkaline  earth  to  produce  a  nitrite.  In  practice,  caustic 
lime  is  slaked  with  a  concentrated  solution  of  sodium  nitrate, 
and  the  mass  is  heated  in  suitable  retorts  until  it  sinters, 
while  sulphur  dioxide  free  from  air  is  passed  over  it.  The 
product  is  digested  in  hot  water  and  the  solution  of  the 
nitrite,  after  filtering  from  the  residue  of  calcium  sulphate, 
i-  concentrated  aud  crystallised. — E.  S. 

Aluminous   Compounds  ;    Manufacture   of  .     F.   SI. 

Spence,   and   D.  1).  Spenee,   Manchester,  and  H.  Spence, 
Eng.  Pat.  G2."j4,  April  3,  1900. 

AuvfiMt  si  sulphate  solution,  of  about  1*39  density  at  the 
boiling  point,  is  run  into  a  lead-lined  conical  bottomed 
sel,  into  or  near  the  bottom  of  which  a  pipe  is  introduced 
conveying  compressed  air  ;  or  a  perforated  circular  pipe 
may  be  used  fixed  rcuod  the  conical  vessel  near  the  junction 
of  the  top  of  the  cone  with  the  vertical  wall  of  the  vessel. 
The  liquor  is  thus  rapidly  cooled,  and  the  magma  of  crystals 
produced  is  then  transferred  to  a  centrifugal  machine  to  be 
deprived  of  mother  liquor. — E.  S. 

Iron  Oxides  and  Metallic  Chlorides  [from  Pickling 
Liquors'];  Manufacture  of .  J.  Bargreaves,  Faro- 
worth,  Lancaster.     Eng.  I'at.  4712.  March  13,  1900. 

Tbe  spent  liquors  from  the  pickling  of  iron  goods  is,  if 
containing  free  acid,  neutralised  by  iron,  ami  is  then  treated 
in  a  vessel  provided  with  a  perforated  false  bottom,  on 
which  are  placed  lime,  or  magnesia,  or  their  carbonates,  or 
zine  or  zinc  oxide  or  carbonate,  by  a  current  of  air  forced 
in  below  the  false  bottom,  until  the  ferrous  salts  in  the 
solution  are  converted  into  ferric  salts,  and  ferric  hydroxide 
is  precipitated.  The  chlorides  simultaneously  formed  may 
be  separated  in  any  convenient  way.  The  ferric  hvdroxide 
is  collected  aDd  may  be  heated  to  deepen  the  colour. 

— E.  S. 

VIII.-GLASS.  POTTERY,  ENAMELS. 

Porcelain  Sand  and  the  Composition  of  Porcelain  Pastes. 
E.  Lindner.  Sprechsaal,  1901,  34,  36;  through  Chcm. 
Zeit.  P.ep.  1901,  25,  [S],  45. 

Thk  composition  of  porcelain  pastes  is  regulated  not  only 
by  plasticity  but  also  by  the  ability  to  withstand  changes  of 
temperature  and  the  transparency,  which  varies  with  the 
temperature  of  firing.  The  higher  the  proportion  of  alumina 
and  the  lower  the  proportion  of  potash  (felspar),  the  higher 
is  the  temperature  necessary  to  attain  a  certain  transparency. 
The  proportion  of  silica  in  porcelain  varies  from  58  to 
72  per  cent.,  the  alumina  from  22  to  35  per  cent,  and  the 
potash  does  not  exceed  a  per  cent.  Pottery  from  very 
transparent  felspar  pastes  to  which  the  quartz  has  been 
added  in  the  form  of  sand  (i.e.,  uncalcined)  break  very 
readily  in  firing.  But  if  calcined  flint  be  used  instead  of 
sand,  this  trouble  docs  not  occur.  A  very  good  paste  is 
composed  of  45  parts  of  Zettlitz  kaolin,  25  parts  of  calcined 


Hint,  24  part-  of  felspar,  aud  6  parts  of  ground  pots, 

I    perfect    porcelains    are  those    in   which    the 
completely  combined   with  the  alkali.     With  pasti  • 
sand,  this  is  seldom   attained  except   at  very  high  I 
tures  and  lime   is  often  added  to  facilitate  the  si 
tare  must   be  taken,  however,  since    lime  tends  to 
deformations  in  the  tiring  process.     Sandy  pa' 
show  characteristic  properties  in  firing  :  for  instano  . 
composed  of  56  parts  of  porcelain  sand,  42  parts  of 
kaolin,    and    2    part-    of  lime    shows   an   cxtraordil 
difference  towards  changes  of  temperature  if  il 
to  true   fusion,  but  loses  this  property  if    fusion 
Sandy  pastes  mixed   with  felspar  give  a  beautiful  pi 
which  stands  firing  well ;  a  good  mixture  of  this  • 
composed  as  follows  :  30  parts  of  Zettlitz  kaoli' 
China  clay,  40  parts  of  washed  porcelain  sand,  and  It 
of  Norwegian  felspar. — J.  F.  B. 

PATENTS. 

(ilass  Tiles;    Manufacture    of .     O.   Inn 

From   The    Opalite   Tile   Companv,   Pittsburgh, 
Eng.  Pat.  11,267,  June  21.  1901. 

A  shekt  of  opal  or  coloured  glass   is   rolled  on  a    ii 
table    having  a   pattern    wrought    upon  its   surface.  Ii 
polished  "    and  annealed  ;  a  backing  of  sand,  gla 
material,  mixed  with   a   suitable  flux   is  then   applii  I 
fused;  a  final  annealing  completes  the  process.— J. 

Slip  and  Glazes  used  in  the  Manufacture  of  i 
/or    other    Purposes;    Pumping   Apparatu- 
G.  A.  J.  Schott,  Bradford,  Yorkshire.     Eng.  Pit 
Feb.  10,  1900. 

A  ROT.uiY  pump   is  employed,  which   is  immi 
liquid  to  be  pumped,  and  is  operated  by  hand  or  p   I 
force    the   liquid  up    through   the   discharge  pipe     ' 
required  level.      The    putnp    is  carried   by   a  fran  rt 
which  supports  the  driving  gear,  and  is  secured  by  a 
ing  arrangement  to  a  plank  of  wood,  &c,  which  !■ 
and  can  be  secured  ia   any  desired  position  to,  tin 
containing    the    liquid.     The  apparatus   is   applica 
pumping  thick  or  boiling  or  hot  liquids. — K.  A. 

China  and  Earthenware ;  Clay  or   Filter  Pressts     i 

the    Manufacture   of .     S.    B.   Furniva' 

Staffs.     Prig.  Pat.  63'76,  April  5,  1900. 

To  prevent  jamming  or  locking  of  the  clay  pr, 
are  supported  on  rails  arranged  slightly  above 
the  tops  of  the  trays.     The  handles  on  the  top  ba 
trays  are  arranged  transversely,  and  carry  therolle  >' 
support  the  trays  on  the  rails.     The  top  edges  of  I   ' 
are    perfectly  /\shaped,   and  tbe  roll'  i 
grooved. — K.  A. 

Enamelling     Milal;     Means     of     and     Appara 

Mechanically .      A.     Dormov,    Sougland.  B 

Eng.  Pat.  G922,  April  12,  1900. 

The  distribution   of   the  enamel   powder  ovei 
objects  is  effected  in  a  cage,  in  which  a  slight  '■ 
maintained   for    the  protection  of  the   works 
withdrawal  of  the  finest  dust.     Windows  in  the 
the  operator  to  manipulate  the  objects,  which 
on  a  plate  capable   of   being  moved  from  on 
receive  evenly  the   falling   enamel  powder  w: 
from  sieves  by  electric  beaters. — J.  \V.  II. 

IX.-BUILDING  MATERIALS,  CLi S 
MORTARS,  AND  CEMENTS. 

Cements;   Studies  in  .     E.   Jex.     ] 

24,  1919  ;  through  Chem.  Zeit.  Rep.  1901,  25, 

Experiments  on  the  burning  of  Roi 
cements  show  that  in  the  former,  on  accou 
temperature  employed,  no  formation  of  ue 
occurs,  whilst  in  the  latter,  the  principal 
obtained  is  the  formation  of  calcium  orthosih 
extra  molecule  of  CaO,  as  compared  with  meu  « 
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loosrlv  combined,  ami   is  ready  to  separate  from  it  as 

.  baa  the  opportunity  of  passing  into  a  more  stable 

The  final  result  of  hardening  is  identical  in  the 

ment  and  of  Portland  cement,  but  the  inter- 

i!  liatf  Stages  .in- very  different.     The  blast-furnace  slag 

mixed  with  a  considerable   proportion   of  lime   in 

form  of  freely  slaked  calcium  hydroxide  ;   in  combining 

to  assume  the  molecular  form,  some  condensation 

and    hence,    of   necessity,    the    liability    to    form 

t  ukago  cracks  is  inherent  in  slag-cement. — \Y.  i      M 

PATENTS. 

1  *i;  Treatment  of ,  for   Preservative,  Desiccating, 

i,i  Purposes.     11.  Kiggins,  Cambridge.     Kng. 
h  12.  l'.lOO. 

iratus  is  described   by  means   of    which  timber 
be  treated  with   steam,  and   then  with  a   mixture  of 
i  the  products  of  combustion  of  the  fuel  used. 

—J.  W.  II. 

</  and    Fibrous  Substances  ;     Impregnation  of  . 

and  A.    Beddies,  Berlin.     Kng.   Pat.  23,040, 
r.  17,  1900. 

etable,  or  paludal  eatfh  (turf  or  peat),  when 

.-  a  solution  to  which    any   other  preserving 

-  or  salts  may  be   added,   but  which,  besides  being 

.i  preservative,  by  forming  leather-like  coatings  in  the 

f  the  wood  treated,  prevents   the  washing  out  of  the 

The  patentee  mentions  that  Grasmann, 

•  ■';,  actually  preserved  wood  by  dipping  it  into  a 
..ted  turf  solution.— J.  W.  H. 

•  j  Process  and  Apparatus  Jin-  Producing  Artificial 
— ,  free  from  Air.  A.  Griinberg,  Berlin.  Eng. 
t.  7096,  April  17,  19U0. 

ts  are  described  for  removing  the  air  from  the  materials 
for  making  artificial  stone,  whilst  the  mixture  is  taking 
fin  the  formation  of  that  stone. — J.  W.  II. 

Preparation    of    Artificial    .     H.    Seifarth, 

'stpoalia,  Germany.  Eng.  Pat.  16,307,  Sept.  13, 
10 

of  sand,  slag,  or   ashes,    43  part-   of  alkali 
i  7  parts  of  lime  are  mixed,  ground,  and  pressed 
the  blocks  formed   are  hardened  by  the  aetion  of 
ted  steam. — J.  \V.  H. 


iling  and  Protective  Coatings    especially  applicable 
Electric   Conductors.     A.  VV,   Peust  and   A.   Apel, 
1  lermany.     Eng.  Pat.  23,890.     Dec.  3!,  l'JOO. 

i -;tu  oxide  is  made  into  a  paste  with  a  solution  of 
•sium  chloride  (30°  B.)  to  form  an  insulating  and 
"int.  Portland  cement  may  be  added,  or 
separately,  after  the  application  of  the  magnesium 
cement— J.  W.  H. 

X.-METALLURGY. 

9  ;  Action  upon ,  of  Alcohol  o/95".     Malmejac. 

.1.  Pharm.  Chim.  1901, 13,  [4],  169—171. 

alcohol,  of  95  strength,  in  quantities  of  250  c.c,  was 
i  with  30  gnus.  each  of  copper,  iron,  tin,  zinc, 
anised  iron  during  six  months,  the  vessels  being 
shaken.  A  white  deposit  mixed  with  the 
aid  in  the  ease  of  tin,  lead,  zinc,  and  galvanised 
"f  rust  being  discovered  in  the  bottle  containing 
ruls,  except   that   from  le  ul.  gave  a  clear 

.  which,  except  in  the  ease  of  copper,  left  a  residue 
ii.  The  residue  jielded  by  alcohol  which  had 
u  was  very  slight.— A.  C.  W. 

ndary  Radio-Activity  of .    H.Becquerel. 

ptes  Rend.  132,  [7],  371— 373. 
■j-it.  quantity   of  active  radium  salt  was  placed  in  a 
D,  wide  and  1-5  mm.  deep,  in  the  upp  r 

14-5  mm.  by  21-2  mm.  by  7-5  mm.  thick. 


U  hen.  after  nearly  a  year,  this  block  was  laid  for  two  dins 
mm  top  of  a  photographic  plate  wrapped  in  black  papei 
plate  showed  on  development  a  very  strong  impression,  due 
to  the  radiation  which  had  passed  through  the  block 

out  at  its  sides  in  all  directions.  Nfot  only  so,  but  the 
radiaiion  affected  a  second  and  a  third  plate  placed  beneath 
the  first,  though  of  course  the  sharpness  of  the  impression 
lessened  very  rapidly  after  passing  through  the  successive 
plates.  The  phenomena  are  not  sensibly  changed  by  inter- 
posing a  plate  of  mica  between  the  block  and  the  paper 
wrapper.  If  the  lead  block  be  laid  on  a  piece  of 
lead  of  larger  area  than  itself,  on  I  lie  mica  plate,  ami  if  ). 
of  metal  be  laid  in  various  positions  nn  the  sheel  lead,  then, 
alter  exposure  and  development,  it  is  found  that  the  impres- 
sion on  the  plate  is  stronger  beneath  these  metallic  object3 
than  at  other  parts  of  the  field  not  immediately  below  the 
lead  block.     Close  examination  seems  to  indicate  that  th 

■-  are  not  due  to  the  direct  radiation  which  has  passed 
through  the  pieces  of  metal,  but  to  secondary  radiation 
emanating  from  them,  and  excited  in  them  by  the  incident 
radiation  from  the  lead  block.  This  radiation  has  less 
penetrating  power  than  the  original  radiatiou,  and  seems  to 
le  somewhat  similar  in  nature  to  phosphorescence.  The 
objects  concerned  lose  the  power  of  radiation  as  so  in  as 
they  are  removed  from  the  influence  of  the  original  source. 

— J.  T.  1). 

Gold;   Melting  Point   of  .     L.    Holborn  and   A.  Day. 

Ann.  del-   l'hvsik,  4,  [4],  99— 103.     Chem.   Centr.  1901, 
1,  [5],  249.  " 

The  melting  point  of  absolutely  pure  gold  was  determined 
by  observing  the  temperature  curve  on  warming  or  cooling 
the  gold  near  its  melting  point.  450  grms.  of  gold  were 
heated  electrically  in  a  graphite  crucible.  In  an  atmosphere 
of  carbon  dioxide,  the  melting  point  of  th^  gold  is  1 063 '5°  C. 
In  an  atmosphere  of  oxygen,  the  course  of  the  curve  is 
somewhat  uncertain,  owing  to  the  slight  solubility  of  oxygen 
in  the  gold. 

The  wire  method,  in  which  a  small  quantity  of  gold — 
0-03  grm.  is  sufficient  —  is  fused  at  the  junction  of  a 
thermocouple,  also  gives  good  results.  The  melting  point 
of  gold  by  this  method  is  1063-9'  C.--A.  S. 

Silver;  Allotropic  States  of .     Berthelot. 

Comptes  Rend.  132,  [5],  234—241. 

Silver  from  various  sources  was  dissolved  in  a  large 
excess  (2  grms.  in  1,300  grms.)  of  pure  mercury,  ami  the 
heat  evolved  in  each  case  was  measured.  Calculated  on 
108  grms.  of  silver,  the  following  are  the  figures  in 
calories: — 1.  Thin  sheet  silver,  2 ■  03  ;  2.  No.  1  after  heat- 
ing in  oxygen  to  500° — 550°  C.  for  20  hours,  0-47;  3. 
Crystalline  needles  from  electrolysis  of  10  per  cent,  silver 
nitrate  solution,  0"  10  ;  4.  Precipitated  from  weak  solution 
of  silver  nitrate  by  copper,  dried  at  ordinary  temperatures 
P  19  ;  4a.  Prepared  as  4,  but  dried  at  1203  C,  0  76  ;  .",.  As 
4,  but  heated  to  redness,  0-08. 

The  samples  1,  2,  and  5  are  all  stable  at  a  red  heat,  yet 
are  all  different  allotropes.  The  author  points  out  that  the 
heats  of  formation  of  chemical  compounds  will  vary, 
according  as  one  or  other  of  the  allotropes  of  an  element 
is  taken  as  the  start  point  ;  and  that  this  variation  may  be 
very  considerable  where  the  possible  allotropy  of  two  or 
three  elements  may  enter,  as  for  example,  in  the  case  of 
silver  nitrate  determined  differentially  by  precipitating  the 
silver  by  copper,  the  figure  for  copper  nitrate  having 
previously  been  determined  by  precipitation  of  copper  by 
iron.  In  all  such  determinations,  the  rigorous  definition  of 
the  initial  and  final  states  is  of  the  first  importance. 

—J.  T.  D. 

Mercury  ;  Compounds  of  Si/rer  and .     Berthelot. 

Comptes  Rend.  132,  [5],  241— 243. 

Amali.am-  HgAg  and  Ilg.-Ag,  prepared  by  triturating  the 
metals  together  in  the  requisite  proportions,  and  Hg?Ag 
(approximately  i  precipitated  by  mercury  from  silver  nitrate, 
wile  dissolved  in   a   1.  ss   of  mercury.     The   heat- 

evolution  in  calories  pi  r  108  grms.  of  silver  was  measui 
and  from  this  and  the  I  >solution  of  the    silver 
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,iin;  abstr.u-n.  the  heat  of  combination  of  KW  grata,  of 
[  with  memory,  starting  from  sheet  silver,  and  starling 
from  crystallised  electrolytic  silver,  was calculated  ui  each 
The  following  figures — 


Sheet  Silver.         Crysu  llis.d  Silver. 




-»« 

-• •-  '•  °-' 

1 _ 

show  that  silver  in  any  form  has  but  little  affinity  for 
mercury,  and  that  iu  the  crystallised  form  it  has  practically 
none. — J.  T,  D. 

Physico-Cheaiical    Studies    of  .     E.    Cohen. 

Zeits.  plus.  I  hem.  35,  588  ;  through  Zeits.  angew.  Chem 
1901,  U,  W.85- 
In  ls-93  H.  Stoekmeier  pointed  out  that  the  sheet  tin  of  the 
■  -t  office  at  Kothenburg  a.  T.  had  become 
eorrodid  iu  consequence  of  the  very  low  temperature  which 
prevailed  in  the  preceding  winter,  though  sheet  tio  similarly 
exposed  at  the  adjacent  town  hall  had  remained  sound. 
He  explained  the  difference  in  the  behaviour  of  the  tin 
according  to  Lewald*s  theory,  that  it  is  only  cast,  and  not 
rolled  tin,  which  becomes  changed  into  the  gray  modifica- 
tion, because  actually  it  was  cast  tin  at  the  post  office  and 
rolled  tin  at  the  town  hall.  This  view,  the  author  contends, 
is  erroneous,  because  his  researches  (Zeits.  angew.  Chem. 
1900,  138,  541)  have  shown  that  tin  dust  and  tin  recovered 
from  the  grav  modification,  as  well  as  block  tin,  become, 
r  favourable  conditions,  converted  into  the  gray  form. 
hi  fact  corrosion  of  the  tin  on  the  town  hall  at  Rothenburg 
is  now  observable,  though  since  1893  the  temperature  has 
not  fallen  sufficiently  low  to  induce  the  change  sponta- 
Deouslv.  The  author  has  made  experiments  on  the  influence 
of  violation,  which  Erdmann  supposed  to  be  instrumental, 
bu:  c  mid  find  no  difference  in  two  samples,  treated  similarly 
in  other  I    which   one   had   been   subjected    to 

vibration,  while  the  other  hail  been  kept  at  rest.  The  author 
had  formerly  found  that  the  maximum  rate  of  conversion 
happened  at  about  —  45'  C,  but  on  repeating  this  investi- 
gation with  tin  placed  under  an  alcoholic  solution  of  pink 
salt        N  B  in  the  dilatometer,  he  found  that  the 

maximum  rate  had  shifted  to  about  0°  C,  and  that  the  rate 
siderably  lower  at  —  45:  C.  On  removing  tho 
solution,  however,  the  maximum  again  fell  to  —  I51  C.  The 
"pink  salt  "  could  not  he  held  responsible  for  this  alteration 
of  the  temperature  of  maximum  change,  because  the  earlier 
experiments  bad  likewise  been  made  in  its  presence,  but  the 
tin  then  used  had  been  submitted  several  times  to  conver- 
sion and  re-conversicn.  It  was  finally  established  that  the 
latter  treatment,  after  many  repetitions,  cseleris  paribus, 
increased  the  rate  of  conversion.  Hence  the  author  con- 
cludes that  the  previous  history  of  the  samples  of  tin  is  of 
supreme  importance  in  comparing  the  rates  of  conversion 
of  different  samples. — J.  A.  B. 

Iron  Industry  ;  iWir  Procrsi  in  the .     A.  v.  Forselles. 

.r.  Zeits.  Berg"  »•  Huttenw.  1901,49,  "4;  through 
Chem.  Z.  it.  Rep.  1901,  25,  [6],  56. 

Tins  prices-  consists    in    melting   in    the   blast   furnace  a 
■ire  of  apatite,  phosphorite,  or  other   phosphatic  rock 
with  charcoal,  scrap  iron   and  suitable  fluxes,  the   products 
o  a  shig  rich  in  phosphorus — sold  as  manure — 
Dtains  phosphorus  and  can  be  made 
-  or  basic  Martin  process      The  follow- 
sults  obtained   by  the  new  pro- 
of 9*0  kill  .  I     <        -     E  phos- 
atel  l  ■  5  kilos,  of  wood  charcoal 
was  kept                              'it    I  \  hours.     The  resulting  slag 

13'68  per  cent,  of  iron 
and  ;  ■  r  cent,  of 

ron   being : 
iron,  2-16;    graphite, 

-    19]   phosphorus,  12' 86  per  cent.,  together 
if  sulphur. — T.  11.  1'. 


Iron;    Mass  of  Meteoric  .    from   the    Soudan. 

S.  Meunier.     Comptes  Rend.  132,  [7],  141—444. 

Tins  metallic  mass,  reported  to  have  fallen  at  X'Gourevi 
province  of   Maciua,    Soudan,  on  June    15,   190<>. 
37 •  75  kilos.     It   is  a  mass  of  irregular  sh:i ) 

-    with   a   polished  black  coating  of  magnetic   ox: 
exhibiting  grooves  and  striatious.     The  metal   is  ruallea1 
can   be  scratched   by   a  knife,  exhibits  a  fibrous  tract 
when  broken   by  stretching,  and  takes  a  good   polish. 
density  is  7-31.     It  dissolves  very  slowly  in   acids, and 
etched    surface    shows    no    Widmanstadt's    figures. 
results  of  analysis  are  as  follows  : — 

Ter  Genu 

Metallic  iron 91K88 

Nickel 7 

I'obalt  n 

Ferrous  sulphide 0"0JS 

Ferrous  phosphide "} 

Siliceous  fragments •  01iJ9 

Graphite ) 

U9-369 

—J.T.I 

Lead-refining    Furnace;  Separation    of  a    Mast  rici  t 

Copper  in   the  .     A.  Schertel.     Jahrb.  f.  d.   11 

und  Huttenw.  im  Kouigreich  .Sachsen,  1900,  59. 
Centr.  1901,1,  [10],  597. 

Whilst  working  a  lead-refining  furnace,  the  author  obsci  1 
near  the  tap-hole  in  the   hearth,  a  felted   niu-s  ot 
scales,  which,  after  removal  of  adherent   matter.  I 
following  composition  :—C'u,  63-31  ;   Pb,  3545;  - 
Si,  n-69  ;  Ag,  0-137  ;  and  Au,  0-025  per  cent. 

The  crude  lead  plates  are  freed  from  copper  in  ! 
furnaces,  and  pass  to  the  refining  furnace  with  a  conte  •! 
0-06 — 0-1  percent,  of  copper.  The  proportion' 
increases  normally  by  the  oxidation  process  to  l)  : 
per  cent.  The  concentration  in  the  separated  ma-- 
about  I, -200  times  normal;  the  concentration  of  t 
and  gold  also  shows  a  considerable  increase.  In 
obtain  a  metallic  mixture  with  a  large  proportion  oi 
such  ls  described  above,  the  material  must  remain  I 
time  at  a  favourable  temperature,  but  the  fonnatipi 
a  mixture  is  an  indication  of  the  strong  concentrati 
could  be  obtained  if  higher  temperatures  could  be  i  a- 
tained  within  narrow  limits. — A.  S. 

Silver;   Determination  of ,  in  Sulphide 

A.  Hollard. 

See  under  XXIII.,  page  391. 


PATENTS. 

Ores,  Limestone,    and    the   like;  Process   and  Appi 
for   Smelting    and    Calcining    ,  for   Distillin 

Gasifying       Bituminous      Fuel,      and 

By-Products.     P.  Naef,  ,Xew  York,   U.S.A. 

6924,  April   12,   1900.     (Under  Iuteru.  Cou\ ,,8 

1899.) 
The    operations   are  carried   out    in  such  a  way  t 
by-products  are  contained  in   a  small  volume  of  pn 
can  be  easily  recovered.     The  process  ran   b 
iu  a  revolving  furnace.     The  material   may  i 
bituminous  fuel  and  p  ssivelj   through  a  i 

of    such   furnaces,    air    being   conducted    into   the 
furnace.     The   hot  gases  of   combustion   pa 
direction   upwards;  but  through  the  highest  furna' 
such  fj  il   a-  is  required  to  distil  the 

gas   i-    treated   separately  for  the   n 
The  coked  fuel  from  the  upper  furnaci 
with  the  material  into  the  lower  fun  ace-,  air  I 
into  the  lowest  furnace.     If  one  large  revolt 
the  method  can  be  so   varied  that  m 
is    withdrawn    from    a    central    pipe.   ( 
distance  into  the  furnace  from  the  eh 
of  thi    :  -  tine. ugh  the  fun 
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oal,  and  is  withdrawn  ut  the  charge  end  and  treated 

:,  recovery  of  by-products.     A  further  arrangement  is 

inde  B  number  of  pipes  in  the  end  of  the  furnace  at 

iii-rial  enters.     The  fuel  is  charged  into  these 

,  the  material  into  the  surrounding  pipes      The  gases 

■bastion  pass  through  the  spaces  between  the  tubes 

leave  separately.     The  gases  escaping  from  the  tubes 

.inducted    to    a    suitable    washing    apparatus.       The 

mis  employed    is    similar    in   construction   to   that 

tog.  Pals.  '-"U7  and  2917a  to  n  (see  page  349). 

claims. — 1).  15. 

Ores;  Treating  ,  and   Apparatus  therefor.     J. 

rmstrong,  London.     Eog.  Pat.  3462,  Feb.  21,  1900. 

■mm   is  obtained   from   the   ordinary  ore  charge   by 

out   of   contact   with    air,  passing   the   fumes 

:\\  Incandescent   fuel  into  or  through   a  bath   of   the 

BBC   in  a  liquid  state  and  kept  a  little  above  fusing 

The    blast  furnace   for   reducing,  volatilising,  and 

using  the  zinc,  consists  essentially  of  a  central  closed 

g  b  for  the  charge  of  calcined  ore  and  carbon,  closed 

■r   the    fuel,  coke  or  anthracite,  and  a  central 

ion   chamber    below,   iuto   which     all     the   columns 

gether   with    means   for   passing    the   blast  at 

0W   points   through   the   fuel   and   drawing   off   the 

.i  the  incandescent  fuel  and  the  liquid  metal. 

i-t  enters  through  d  and  passes  through  a  number  of 

which  are  in   the  water-jacket  f  f  the  parts 

g  also  water-jacketed.     The  fuel  falling  down 

of  the  ore  charge   and  being  incandescent,  carbon 

.Me  is  formed  with  the  blast  and  assists  the  reduction 

ic,  the  zinc  fumes  from  which  are  carried  upwards 

--  out  through  g. 

method  of  condensing  the  zinc  is  specially  claimed, 
lapted  to  any  kind  of  furnace.     It  is  a  siphon 
containing  a  bath  of  molten  zinc  /,  and  a  tap-hole  r, 


mains  closed    until   the   molten    zinc    reaches  the 

-!»t  for  tapping,  the  temperature  of   the  trap 

1  by  a  heating  or  a  cooling  medium  placed 

bore  the  trap  n. 

"-volatile   metals  are  reduced  and  run  down  into 

•he  furnace  below  the  level  of  the  tuyeres,  which 

ed  with  suitable  tapping  holes  for  slag  and  matte, 

well  for  lead.— A.  W. 


Zinc  from  Waste  Products;  Extraction  of . 

C.  Kellner,  Vienna.     Eng.  Pat.  7028,  April  14,  1900. 

The  waste  products,  resulting  from  coasting  pyrites,  are 
treated  with  water  and  sulphurous  acid,  the  nisulphitc  of 
zinc  so  obtained  is  oxidised  by  air  into  the  sulphate,  which 
is  then  mixed  with  the  chloride  of  an  alkali  or  alkaline 
earth,  preferably  sodium  or  calcium  chloride,  to  convert  the 
sulphate  into  chloride  of  ziuc  with  the  formation  of  alkali 
sulphate,  and  finally  the  chloride  solution  is  electrolysed  to 
obtain  zinc  and  chlorine,  "  whether  or  not  the  sodium  sul- 
phate he  caused  to  crystallise  out  of  tbe  electrolyte."  The 
sulphate  may  be  crystallised  by  electrolysing  the  liquor  until 
sufficiently  concentrated,  or  by  cooling  or  evaporating. 

The  bisulphite  of  zine  may  be  boiled  previous  to  oxidation 
so  as  to  form  monosulphite  and  sulphurous  aeid,  the  latter 
being  again  utilised  for  extraction.  The  monosulphite  is 
either  spread  on  wicker  work  and  exposed  to  air,  preferably 
heated,  or  is  dissolved  in  acidulated  water  into  which  air  is 
introduced,  for  oxidation.  Any  traces  of  zinc-sodium  sul- 
phate that  may  be  formed  by  the  mixing  of  zinc  sulphate 
and  sodium  chloride  can  be  eliminated  from  the  crystallised 
sodium  sulphate  by  adding  sodium  carbonate  to  it. 

—A.  YV. 

Ores  [Pb,  Zn,  S,  Sfc.']  ;  Treating  Complex ,  and  Appa- 
ratus therefor.  J.  \Y.  Worsey,  St.  Helens,  and  J.  H. 
Lancashire,  London.     Eng.  Pat.  3608,  Feb.  24,  1900. 

The  ore  is  partly  calcined  so  as  to  contain  between  8  and 
16  per  cent,  of  sulphur,  and  is  then  ground  and  mixed  with 
about  2  per  cent,  of  sodium  nitrate  and  sufficient  dilute 
sulphuric  acid  to  combine  with   all  the   zinc  present.     The 

whole  is  heated  in  a 
watertight  receptacle  and 
the  fumes  carried  off  to 
the  vitriol  chamber,  more 
nitrate  being  added  if 
necessary.  The  residue 
is  then  roasted  in  a  closed 
or  muffled  furnace,  with 
or  without  an  oxidising 
agent,  and  the  soluble 
sulphates  afterwards  dis- 
solved out  with  water 
containing  sodium  sul- 
phate. The  clear  solu- 
tion is  precipitated  with 
"  cream  of  lime "  and 
the  precipitate  is  heated 
in  the  presence  of  air  in 
a  furnace,  and  the  zinc 
volatilised  in  the  form  of 
oxide.  The  oxidising  agent  to  be  added  to  the  muffle  during 
the  roasting  to  oxidise  ferrous  iron,  is  nitrate  of  soda  with 
or  without  lime. 

An  apparatus  is  claimed  for  treating  dense  precipitates, 
&c,  with  a  current  of  steam  so  as  to  prevent  the  solid 
matter  choking  the  steam  pipe.  It  consists  of  a  clack  valve 
in  the  form  of  a  dome  cover  B  resting  on  a  lixed  seating 
plate  A,  which  supports  a  guide  pin  C  passing  through  a 
guide  plate  D.  The  steam  lifts  the  dome  and  passes  between 
it  and  the  plate,  the  dome  settling  down  again  when  the 
supply  is  shut  off. — A.  W. 

Ores  [As.Fe,  Sec]  :  Method  of  and  Apparatus  for  Treat- 
ing  .     G.  M.  Westman,   New   York,  H.S.A.     Enc 

Pat.  1  7,027,  Sept.  25,  1900. 

Thirteen  claims  are  made  for  the  closed  electric  furnace, 
in  combination  and  in  parts,  as  shown  in  the  accompanying 
drawing,  and  for  the  process  of  treating  electric  conducting 
ores,  especially  arsenical  ores,  therein.  Two  electrodes, 
H1  and  I1-,  made  of  cast  iron,  and  provided  internally  with 
wrought  iron  pipes  /i1  and  h-  for  cooling  by  water  circula- 
tion, are  located  in  depressions  d\  d-,  aud  extend  along  the 
bottom  of  the  melting  chamber  P.  A  horizontal  uon-eon- 
ducting  bed  for  the  ore  D  is  situated  between  them,  and  the 
furnace,  which  is  otherwise  closed,  is  provided  with  open- 
ings for  charging,  &c,  a  removable  cover,  a  vapour  escape 
flue  in  the  upper  portion,  aud  a  tap  in  the  bed  for  the 
molten  metal  or  charge.     The  iron  electrode  may  be  covered 
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with  a  laver  of  lead,  which  during  the  action  will  be  molten 
and  will  'absorb  any  gold  that  may  be  thrown  down,  the 
water-cooling  devise  preventing  the  lead  becoming  hot 
enough  to  volatilise.    The   upper  Burfacee  -     com- 

pound electrodes  .ire  below  the  general  surface  of  the  bed. 
The  source*  of  the  cooling  liquid  are  insulated  to  prevent 
short  circuit. 


Y/tr 


The  ore  is  melted  by  the  electric  current,  the  arsenic 
being  thereby  vaporised  to  be  collected  in  vessels  G,  pro- 
Tided  with,  if' necessary,  a  water  injector  o3.  The  remain- 
ing charge  or  matte  is  then  withdrawn  for  further  treatment, 
and  a  fresh  arsenical  charge  thrown  in,  the  lead  with  the 
gold  being  occasionally  removed. — A.  W. 

Copper   Ores  or   Minerals  ;    Treatment  of ,  for    the 

Obtainment  of  Copper  and  other  Metals  therefrom,  and 
the  Recover//  and  Treatment  of  By-Prodnels  of  the 
Process.  A.  Simon,  Bordeaux.  Eng.  Pat.  17,189, 
Sept  27,  1900. 
CoprEK  ores,  containing  lead  or  silver,  or  both,  and 
antimony,  are  treated  by  a  process  in  which  the  reagents 
required" are  produced  in  the  process  itself.  It  consists  of 
a  combination  of  operations  whereby  the  antimony  is  first 
eliminated  bv  heating  the  ore  in  a  closed  vessel  with 
sodium  sulphide,  and  lixiviating  with  water,  the  solution  of 
the  double  sulphide  being  then  electrolysed  with  the  pro- 
duction of  metallic,  antimony  and  a  liquor  containing 
bisulphite,  sulphydrate,  and  hyposulphite  of  sodium.  This 
liquor  is  passed  through  vessels  in  which  it  meets  a  current 
of  sulphurous  acid  from  the  muffle  furnace,  by  which 
means  the  bisulphide  and  sulphydrate  are  converted  into 
thiosulphate. 

The  original  sulphide  of  soda  is  obtained  from  salt  and 
sulphuric  acid,  the  sulphate  being  reduced  with  carbon, 
the  hydrochloric  acid  from  the  reaction  being  also  used  for 
extracting  and  lixiviating  the  copper.  The  ore,  after  the 
elimination  of  the  antimony,  is  roasted  in  a  muffle  furnace, 
the  sulphurous  acid  from  which  is  utilised  a*  mentioned, 
and  the  roasted  material,  a  mixture  of  oxides  and  sulphates 
of  the  metals  with  sulphide  compounds  of  iron  and  copper, 
may  then  be  chlorinated  and  lixiviated,  or  if  much  lead  be 
present,  fused  for  matte  and  raw  lead,  the  latter  of  which 
contains  silver.  The  matte  is  roasted  and  chlorinated,  and 
washed  first  with  water  and  then  with  the  hydrochloric  acid 
liquor  from  the  salt  and  sulphuric  acid  reaction.  The  copper 
liquors  are  desilverised  by  copper  and  precipitated  with 
iron.  The  resulting  liquor  of  protochloride  of  iron,  mixed 
with  hydrochloric  acid  liquor,  is  employed  for  extracting  the 
copper  remaining  as  Bubgulphide  in  the  matte.  In  the 
nee  of  air  this  is  thereby  converted  into  the  chlorides 
and  tlphate,    any    silver    remaining    insoluble    being 

lived  by  the  addition  of  salt. — A.  W. 

Ores  [P6,  Cu,  Ag,  jfc]  ;  Processes  for  the  Seduction  of 

Refractory  .     A.   J.   Boult,  London.     From  E.  C. 

and  S.   I  roasdalc,  both  of  Denver.  U.S.A.     Eng. 

Pat.  - 

Tin  onsiste    of  preparing  a  mixture  or   charge 

containing  the  ore,   sulphur,  and    a    chloride   of  an   alkali 

alkaline    earth    metal    in     proportion*     quantitatively 

to  produce,  :  in  the  pr  ygen, 

■i   from  the 

sulphati   "i   the  a'kali  or  alkaline   earth   metal; 

en   being  subjected  to   an  •   roast, 


preferably    above    900°   C,   with     agitation,   whereby 
metals   are   volatilised   as    chlorides    or    oxychloridi  • 
metal   value*    are  recovered  by  subjecting  the   fumi 
direct  or  after  filtration,  to  the  action  of  water.— A.  \V. 

Tin;  Processes  for    Obtaining   Pure  from    Tin 

Sheet   Iron    Waste   and   other   Materia's  coated  will- 
containing  Tin.  and  for  Refining  Raw  Tin. 
Bergsoe,  Copenhagen.     Eug.  Pat.   7026,  A  I 
14,  1900. 

TnE  tin  from  the  sheet  iron  waste  or  the  tin  a  ■ 
(granulated  if  necessary)  is  dissolved  in  a  sola  i 
of   stannic    chloride;  and    the    stannous    chic  • 
solution  so  obtained  is  electrolysed  so  as  to  de]  t 
in  the  metallic  state  half  of  the   tin  it  com. 
aid  to  regenerate  at  the  same  time    the  orit  I 
stannic   chloride   for   use  on    another  ijuantii  f 
metallic  tin.     The  apparatus  is  so  arranged  b  . 
permit  of  continuous  circulation  of  the  liquid, 
stannous  chloride  goiug  from  the 
to  the  electrolytic  tank  and  the  stanu 
in  the  reverse  direction. — J.  T.  I). 

Tin  from    Tinned  Iron  :   Process  for  Stripping  

Recovering   the  Respective   ifctals.     H.  \V.  Hem 
Walthamstow.     Eng.  Pat.  8133,  May  2,  1900. 

The  clippings  are  added  to  ferric  sulphate  till  it 
pletely  converted,  by  solution  of  the  lin,  into 
sulphate,  when  the  tin  is  precipitated  as  oxide,  mil 
a  certain  quantity  of  basic  ferric  salt.  The  tin  i-  - 
by  smelting  or  other  chemical  means  from  the  fei 
Or  the  precipitation  may  be  prevented  by  the  a'!' 
sulphuric  acid  to  the  solution  of  tin  in  ferrous  sulpl 
the  tin  be  then  precipitated  as  sulphide  free  from  it 
addition  of  ferrous  sulphide. — J.  T.  D. 

Tin  ;   Process  for  Extracting ,  from  Tinplatl 

like    Waste.     F.   W.  l'reto,  Gijou,  Oviedo,  Spain. 
Pat.  17,594,  Oct.  4,  1900. 

The  tinplate  is   treated  with  hydrochloric  acid 
1*18;  when   the  acid  is   saturated  with  tin,  sera 
added.     The  precipitated  spongy  tin  floats  in  the 
collected,  pressed  or  moulded,  aud  fused. — J.  T.  1>. 

Tinned    Scrap    and     Spelter    Scrap  ;    Stripping    - 
S.  Dads,  Birmingham.     Eng.  Pat.  952,  Jan.  15,  1 

The  lin  is  dissolved  off  from  the  iron  or  steel  by 
hydrochloric   or   other   acid,   heated    if   nee. 
settlement,  the  clear  liquor  is  run  off  into 
where   it  is   treated  with  zinc,  preferably  in  thi 
galvanised   iron   scrap  ;  here  the  tin  is    precipital 
iron  or  steel  basis  from  both  processes  is  washed 
then  worked  up  in  any  desired  way.     The  solu a 
chloride  mav  also  be  utilised  commercially. — J.  T.  I) 


Slimes:  Means  for  Aerating  .     J.  (iu-ynne  and   v 

Sargeant,  both  of   London.     Eng.  Pat.  5502, 
1        1900. 

The    slimes,    or   the   solution  wilh  which   lb 
treated,  are  aerated  by  passing  them  by  mi  I    • 
fugal   pump  through  an   aerator,   arranged  in  th 
pipe,  at  such  a  rate  that  the  inducing  action  of  the  ■ 
draws  in  the  external  air  and  intimately  mixes 
slimes  or  solution. 

The  aerator  is  constructed  of  an  inlet  tube  with  a  " 
exterior  and  an  outlet  tube  with  a  conical  inter 
the  two  fitting  cne  ir.to  the  other  so  as  to  leave  8n  I 
space  between  the  two  conical  surfaces,  one  p 
opens  into  the  inside  and  the  other  part  cum 
the  outside  air  by  a  small  air-supply  chamber  p 
an  inlet  controlled   by  a  cock.     The  two  cones 
less  sectional    area    than  the    supply  and   delivi 
which  they  arc  connected   by  conical  tu 
that  with  "a   high   velocity  stream,  the   veiocit 
through  the  I  area  of  the  injector,  al 

in  through   the  annular  space  and  intimately 
the  liquid.— A.   iY. 
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i    and  Steel ;   Direct  Pi  oduclion  of .     T.  Twynam, 

Rgham,  Surrey.     Eng.  Pat.  4896,  March  15,  190O. 

fi  ore  or  oxide  is    mixed  with  carbonaceous  matter  and 

litted  I"  ;i  suitable  beat  in  a  basic-lined  open  hearth  or 

ible  furnace  in  presence  of  a  bath  of  molten  metal 

Additions  of   oxide  and  of   carbon  may  be 

to    time    as    the   metal  is  being    intermittently 

Irla  off.     A   pig-iron,  fairly  high   in   phosphorus  may  be 

-    without  far   of  the  carbon   passing  out  of  the  bath 

I  the  phosphorus  is  removed. — J.  H.  C. 

S    el;  Manufacturing .     B.    Talbot,  Kngle- 

reen,  Surrey.     Eng.  Pat.  8481,  May  8,  |< 

ipen-hearth   process,   a   mass  of   molten  slag,  con- 
eater  percentage  of  oxide  than  is   necessary  to 
the  carbon   in    the  metal,  is  always  maintained  on 
H|Vm  of  the  b  itli.    The  excess  of  oxide  in  the  covering 
maintained   by  drawing  off   portions  of   the  slag 
same  becomes  exhausted,  and  enriching  the 
In  additions   of   mill  cinder,  scale,  iron  ore,  and 
niestone  from  time  to  time  as  required. — J.  H.  C. 

.  ealmrnt  of  Low-Grade         ■■    T.  Andrew,  Surrey, 
1.  K.   11  llis,   London.     Eng.  Pat.   14,780,  Aug.  17, 

ii. 

■  or  billets,  which  should  not  be  less   than  3  ins. 

heated  in  a  closed   furnace  to   a  "  good   soaking 

quickly  withdrawn,  laid  on  a  sand  floor,  and  covered 

mnet,  in  which  is  a  jet  of  pure  hydrogen  gas.     After 

itcs  or  in  ire,  the   billets  are  re-heated  to  a  bright 

white  heal,  then  plunged  iu  a  suitable  bath,  which 

hotter   than   120°  F.,   and   contains   6  or  7   oz.   of 

n,4oz.  of  ammonium  chloride,  and  3  oz.  of  ammonia 

-J.  11.  C. 


Brass,  or  other  Metals  or  Alloys  ;  Furnace  for  the 
iin/aclure   of    Calcium   Carbide   or  the   like   and  for 

'ting .     G.    VV.    Emmerson  and   J.  Ward.     Eng. 

.  5319,  1900. 


See  under  I.,  page  344. 


nan  and  Sleel  or  Iron  ;  A  Process  for  Uniting . 

Int.  des.  l*s.  et  Fond,  d' Aluminium,  Brussels.     Eng. 
23,046,  June  20,  1900. 

eel  or  iron  is  first  coated  with  copper  by  electrolysis 
e  aluminium  is  then  cast  upon  it.— J.  H.  C. 

ttnd  other  Metals  ;  Process  for  Depositing .  upon 

ailic  Surfaces.     J.  E.  Jasset  and  A.  E."  Cinqualbre, 
'•    Eng.  Pat.  23,803,  Dee.  29,  1900. 


uminram;  Soldering .     H.  Lange,  Vesteroas, 

Sweden.     Eng.  Pat.  13,644,  Jan.  27,  1900. 

I  surfaces  are  heated,  a  thin  layer  of  zinc  is 
•i'd,  and  a  solder  composed  of  1  part  of  aluminium  and 
i    ts  of  zinc  is  used. — J.  H.  C. 

fc  nium  or  Aluminium   Alloys  ;    Process  for    Welding 
-.    M.  Wiszuiewska  and  J.  H.  Strzeleeki,  New  York. 
I'll.  3531,  Feb.  22,  1900. 

I  surfaces,  heated  to  about  600' C.,  are  sprinkled 
nitrate,  or  other  volatile  compound  of  alumi- 
tlien  pressed  together. — J.  H.  C. 


ufaces  to  be  coated  arc  first  covered  with  a  layer  of 

;ug   washed   with   a   solution    of    copper   in 

•Old  ;  they  are  then  washed  with  a   hydrochloric 

ikel,  and  rubbed  with  a  rag  covered  with 

i'he  treatment  with  nickel   solution  and 

■   iy  he  repeated  till  a  layer  of  nickel  of  the  desired 

vs  been  deposited.— J.  T.  I). 

h  rmproced.    R.  Weidner,  Germane.    Eng.  Pat.  4961, 
March  15,  1900. 

St  melted  with  copper,  tin,  zinc,  and  iron— the 
-   -  then  mixed  with  melted  aluminium. 


For  mountings,  0  ■  S  per  cent,  to  2  per  cent,  of  nickel, 
40  per  cent,  to  65  per  cent,  of  aluminium,  3  per  cent,  to 
10  per  cent,  of  copper,  5  per  cent,  to  20  per  cent,  of  tin, 
0-25  per  cent,  to  1  per  Cent,  iron  is  recommended,  the 
remaining  percentage  being  the  difference  between  the  total 
of  the  percentages  of  the  before-mentioned  metals  and 
loo  per  cent,  is  supplemented  by  the  addition  of  zinc. 

For  bearings  as  employed  in  connection  with  shafts, 
about  15  per  cent,  to  20  per  cent,  of  aluminium  is  used. 

—J.  II.  C. 

Brazing;  Improved  Flux  for .     G.  Huth,  London. 

Eng.  Pat.  23,403,  Dec.  21,  1900. 

Instead  of  borax,  a  mixture  of  sodium  carbonate  and 
boric  acid,  with  or  without  addition  of  common  salt,  is 
used.  The  advantages  are,  that  the  object  does  not  need 
to  be  so  carefully  cleaned  as  when  borax  is  the  flux,  and 
that  the  intumescence  of  borax  is  almost  completely 
avoided.— J.  T.  D. 

Oleaginous    Compounds  cr  Oils  for    Tinning    Baths  .-  and 

Method  of  Producing  .     A.  \V.  Burwell.     Eng.  Pat. 

2011,  Jan.  23,1901. 

See  under  XII.,  page  371. 

XI.-ELECTRO-CHEMISTRY  AND 
ELECTKO-METALLTJR(jY. 
(.a .)— electro-chemistry. 

Periodates  ;  Electrolytic   Preparation  of  the  Alkali  . 

E.   Muller.      Zeits.    fur    Elektroeheni.    1901,   7     [38], 
509—516. 

Perchlorates  are  easily  obtained  by  the  electrolytic 
oxidation  of  cold  neutral  solutiousof  chlorates  (this  Journal, 
1S3S,  244  and  578)  without  the  use  of  a  diaphragm.  In 
attempting  to  prepare  periodates  in  a  similar  manner  ;  it  was 
found  that  practically  the  whole  of  the  current  was  con- 
sumed in  reducing  KI03  to  KI  at  the  cathode,  aDd  in 
oxidising  KI  to  Kit  L  at  the  anode.  For  a  given  current 
density,  the  ratio  KI  :  KI03  becomes  constant  after  the 
electrolysis  has  proceeded  for  some  time.  An  addition  of 
potassium  chromate  to  the  electrolyte  was  tried  but  without 
success. 

The  author  then  turned  his  attention  to  the  electrolysis 
of  an  alkaline  solution  of  potassium  iodate  iu  a  divided  cell, 
and  found  that  periodates  could  be  produced.  The  most 
favourable  conditions  are  a  low  temperature,  low  current 
density,  the  presence  of  at  least  4  per  cent,  of  caustic  alkali, 
and  a  nearly  saturated  solution  of  the  iodate.  The  amount 
of  periodate  produced  was  estimated  by  titrating  the 
solution,  before  and  after  electrolysis,  with  thiosulphate 
after  adding  sulphuric  acid  and  potassium  iodide.  L'uder 
the  most  favourable  conditions  the  highest  current  yield 
was  26  per  cent.  An  attempt  to  obtain  periodate  by  the 
electrolysis  of  a  neutral  solution  of  the  more  soluble  lithium 
iodate  was  unsuccessful.  The  lithium  iodate  itself  was 
obtained  almost  quantitatively  by  the  electrolysis  of  a  solu- 
tion of  lithium  iodide  to  which  was  added  a  small  quantity 
of  lithium  chromate,  no  diaphragm  being  employed. — J.  S. 

Phenol;    Electrolysis    of  ,  in    Presence  of   Halogen 

Acids.     H.  Zehrlant.     Zcits.   fur  Elektroehem.  1901,7 
[37],  501 — 505. 

Chlorinaticn  of  phenol  does  not  take  place  in  a  dilute 
hydrochloric  acid  solution  on  electrolysis,  since  oxidation 
occurs  at  a  lower  potential,  viz.,  0-882  volt. 

It  was  expected  that  an  iodine  substitution  product 
would  be  formed  on  electrolysing  a  solution  of  hydriodie 
acid  containing  phenol,  the  E.M.F.  required  for  the 
liberation  of  iodine  ions  being  0-520  volt.  Oxidation  was 
therefore  excluded,  but  on  performing  the  experiment  it 
was  found  that  iodine  separated  out  in  the  free  state. 

Ou    electrolysing    a   dilute    hydrobromic    acid    solution, 
oxidation  of   the    phenol    again   took   place.     In    a    much 
stronger  hydrobromic  acid  solution,  brominatiou  took  | 
to  a  limited  extent. — J.  S. 
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PATENTS. 

Electrolytic  Apparatus}    Porous   Diapkragvs  for  . 

T.  J.  Holland,  Tunbridge  Wells,  ;.nd  A.  P.  Lajwie, 
Loughton,  Essex.     Kng.  Pat.  5016,  March  16,  1900. 

Tiik  claim  is  for  a  separate  and  self-supporting  porous 
diaphragm  composed  of  a  iliin  layer  of  insoluble  silicates 
(eg.,  cement),  a  Bheel  of  noii-metallie  woven  fabric,  such 
U  !  h.  which  lakes  no  part  id   the   electrolytic 

action,  nor  is  seriously  attacked  by  the  substances  in  solu- 
tion, and  a  framework  of  cement  or  equivalent  material. 

—J.  C.  R. 

Electrodes;    Carbon,    Connections  for   .     II.    linker, 

Weston  Point,  Cheshire.  Eng.  Pat.  7272,  April  19, 
1900. 

A  method  of  making  connections  to  carbon  rods  is  described. 

Tin- claim  is  as  follows:— In  connections  for  carbon  elec- 
>n  with  each  pair  of  electrodes  of  a  pair 

of  rigid  conta  t  plates,  and  means  for  clamping  the  plates 

10   I  and   for  connecting  such   plates  with   the 

electric  lead.— J.  C.  I!- 

(BO— ELECTRO-METALLURGY. 
PATENTS. 
Electrical  Arc  Furnaces.      J  Y.  Johnson,  London.     From 
The  Deutsche  i. old  und  Klber-Scheide-Anstalt  v.  Roessler, 
and  Birger  Carlson,  both  of  Frankfort-on-Main.     Eng. 
Pat.  2788,  Feb.  12,  1 
It  is  proposed,  and  claimed,   to  employ   in  electrical  arc 
furnaces,  in  place  of  one  of  the  usual  electrodes,  a  number 
of  separate  electrodes,  producing   a  uniform  and  constant 
heat  over  the  area  of  'he  furnace   by  so  proportioning  the 
size  of  the  several  electrodes  that   the  electric   arc  cannot 
exceed  the  degree  of   heat  requisite  for  effective  operation, 
the  electrodes  being  placed  at  such  distances  apart  that  the 
range  of  action  rode  joins  the  range  of  action  of 

the  adjacent  electrode  or  electrodes.  Eng.  Pats.  27,301 
of  1896  (this  Journal,  1897,  545)  and  4138  of  1S97  are 
referred  to  in  connection  wi;h  the  employment  of  a  number 
of  electrodes. — J.  C.  R. 

Electric  Furnaces.     G.  1  >  Stockholm.     Eng.  Pat. 

18,921,  Oct.  23,  1900. 
This   patent    relates    to   furnaces    heated    electrically,    the 

•ric  current  sufficient  for  the  smelting  of  ore  or  of  m 
being  induced  in  the  material  to  be  heated  or  smelted,  i  r 
in  a  conductor  in  contact  with  the  materia]  This  is  effected 
by  means  of  alternating  currents  pioduced  in  a  coil  sur- 
rounding the  furnace,  which  encloses  a  core  of  iron  or  other 
magnetic  material. — J.  C.  R. 

Metals  and  Alloys  :   Precipitation  of  ,  from  Solutions, 

Electrolytic  Process  for  the  Deposition  of  Metals  or 
Alloys  on  other  Metals  or  Alloys  or  on  other  Substances'. 
J.  Mem-ant,  Arlon,  Belgium.  Eng.  Pat.  21,1 19,  Nov.  22, 
1900. 

The  inventor  names  a  number  of  carbon  compounds  which 

he   proposes  to  add   to  solutions    of  metals   to    make    up 

electrolytic  baths. 

In  the  exa  aples  given  for  the  deposition  of  zin-,  tin, 

nickel,  copper,  aid  silver,  the  leading  feature  is  the  addition 

to  the  electrolyte  of  gum  arable,  though  this  in  each  case 

may  be  replaced  bj  glucose. — I.  C.  B 

Metals  [Cu.  Ni,  Co]  ;  Extracting  and  Reducing  ,  by 

Electrolysis.     H.  A.  Frasch,  Hamilton,  Ontario,  Canada. 
Eng.  Pat  22,698,  Dec.  12,  1900. 
It  i«    proposed  to    separate,   recover,    and   extract    metals, 
such  as  copper,  nickel,  cobalt,  and  others,  direct  from  their 

,   electrolytically.     There 
are  eight  claims,    the   first   of    which    is    for  a   method   of 
producing  an  electrolyte   by    electrolysing   a  solution  of  a 
D  alkali  in  the  presence  of  an  anode  containing  the 
metal   01  stracted,  and   thereby  forming  a 

double  salt  of  the  salt  of  the  alkali  ami  those  metals 
contained  in  the  anode  the  hydroxides  of  which  are  soluble 
in  a  solution  of  alkali.  For  this  purpose  salts  ol  ammonium 
are  claimed.      The   invert  1   to    be   particularly 

applicable  in  the  treatment  of  copper-nickel  ore   or  matte, 


which  is  given  as  an  illustration  of  the  process.  Aminoni 
sulphate  is  the  particular  electrolyte  employed  in  thi<  .,, 
but  other  ~;i!ts  are  claimed. —  J.  C.  R. 


XII.-FATS.  OILS,  AND  SOAP. 

Castor  Oil ,-   its  Physical  and  Chemical  Constants. 
E.  Dowzard.     Chern.  and  Druggist,  1901,  58,  [1 1U0],  I 
The  author   gives   the   results    of    the   examination  o 
number  of  samples  of  pure  castor  oil.     The  British  1'luir 
copreia  limits  for  the  specific  gravity  are  0-9.10  to  09 
it   is  recommended  that  these  be  altered  to  0  9G0  to  0 
The  optical  rotutiou  test  is  of  value,  and  should  he  inch  I 
in  the  Pharmacopoeia.     Castor  oil  is  soluble  in  3 — 4  roln 
of  90  per  cent,  alcohol  at  15°  C,  the  British  1'harmacoi  ' 
allowance  of  5   volumes  should   be  reduced  to  4.     Id 
following   table    are    shown    the   variations    found    by   | 
author  in  the  physical  aud  chemical  constants  of  pure  c.i  ■ 
oil:— 


Specific  gravity  at  15' 5C  C 

Optical  rotation  (200  mm.,  16   C.)    .. 

Refractometer  number    ^J    C.) 

Solubility  in  '.ni  per  cent,  alcohol .... 

Solubility  in  petroleum  ether 

Baponificatio  i  value 

Viscosity  (Redwood's  Viscosimeter). 

Acetyl  value 


-    -  +  0° 
+  39 
1  in  3  to  i  \ 
InsoluUe. 
175 
1,10  i  sees.— 1,190  iac 

About  150. 


—A. 

Mai:e  Oil;  Composition  of .     H.  T.  Vulte  and 

\V.  Gibson.     J.  Amer.  Chem.  Soc.  1901,  23,  [I],  I  - 
Constituents  other  than  Fatty   Acids. — The  ■ 
which  maize  oil  owes   its  grain-like  odour  is  not  cot 
here.      The    unsaponifiable     matter,     mainly    pin 
amounted  to  141  per  cent.     It  is   the 
c  iloratiou  obtained  on  adding  a  drop  of  sir 
acid   to    a  solution    of    maize    oil    in    carbon   hisulp  • 
and   allowing  the    mixture    to   stand    for   2 1   hours,     t 
lecithin  (determined  by  the  method  given  in  Lewi-. 
Chem.  Analysis  of  the   I  tils,  Fats,  and  Waxes)  wa-     I 
per  cent.,  making  the  total  unsaponifiable  matter  . 
cent.     The  glycerin  (10*35  to  lu-55  per  cent.)  was  d  r- 
mined  by  Hchuer's  bichromate  method. 

Insoluble   Fatty   A  cids.  —  The    mixed    insoluble 
obtained  in  the  usual  way  gave   the  following 
melting  point  being  determiued  by  Le  Sueur  an 
method    (this   Journal,   1S9S,   988)    :    Specific   giavi  I 
lOO5  C,    0-8529;  melting    point,    22-1     C. ; 
120-98;  bromine  thermal   value,   21-6°  C. ;    sap", 
value,    by    titration,    198-29  ;    by    Kottstorfert 
200-01  ;  molecular  equivalent,  2S2-98  aud  2{ 
fatty  acids   fractionated  by  treatment  of  the  lead  - 1 
ether    by    Muter    aud    de     Koningh's     method    g 
subjoined  results  : — 


Liquid  fattv  acids 

Solid  fatty  acids  (calculated) 


Fractional  Precipitation  of  the  Mixed  Acids — 49  ' 
of  the  acids  were  dissolved  in  hot  alcohol  and  fracti  d 
precipitated  with  a  boiling  solution  of  magnesiv 
alcohol.  The  fatty  acids  recovered  from  the  seven  fn  oi 
thus  obtained  gave  the  scries  of  values  shown  in  the  la  I 
next  page. 

From   the  melting  points  and  iodine   values,  partii  " 
of  the  fourth   fraction,  the  authors  inferred  the 
a   readily  oxidisable   unsaturated  acid,  and  the  and. 
the  fourth   fraction   giving  results   nearly  corre* 
the  formula  0,6^0.-2^0,  they  concluded  (bat  tl  « 
hypogaeic  acid. 

"  Traces  of  arachidic  acid  were  obtained  by  Ranald's  ■ 
and  identified  by  the  crystalline  form  undei  the 

Stearic,  palmitic,  and  oleic  acids  were  d 
Seller,    and   liuolic  acid   by    Kokitansky  and  b>    H  : 
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Appeamnoe. 


Melting 
Point. 


STol. 
Equivali  ni. 


While.  wax-like 

illow-like 

Pale  yellow,  soft 

Buttery,  dark  bro«  ii  ... 

ni  softer 

Ufa  1 

Dark  red-brown 


1 1'. 
.~.<>-  l; 
37-2 
35*8 
sri 
21  •« 
55*2 
Liquid 


272-00 
276*03 
284-76 
23H-75 
287-60 
268-11 
288-07 


Saponification 
Value. 


ilW25 
803-24 

1!I7-HII 

193-6! 
195-96 
209-24 

196-11 


Iodine  Value 


18-85 

6H-71 
101-94 
102-77 

111-98 

9  'SI 

137-01 


Bromine 
Value. 


61-55 
60-28 
73  22 

5-32 
85-91 


calcul 

from  lir. 


102-48 
105-14 

Hi.  28 
B'  15 


irnal,  1899,  152).      Uokitnnsky  also  claims  to  have 
l   hydroxylated  acid,  probably  rieinoleio    acid,  and 
irs  consider  this  probable  from  the  acetyl  value  of 
tie  1(1 1-12— 11-  49). 

e  Fatty  Acids. — The   Keiehert   value  of  maize  oil 

i  found   by  various   observers  to  vary  from  0-0  to 

la  a  large   number  of  cases  the  authors   found  it  to 

e  2  to  4'3.     Acetic  acid  and  formic  acid  were  identified 

olatile   acids,   and   the   presence   of   caproic, 

.  and  capric  acids  previously  recorded  by  Rokitansky 

ii  il  a-  probable. — C.  A.  II. 

mil  Fills;   Treatment  of ,  with    Caustic  Soda   to 

mre  their    Taste.     P.    Hulh.     Zeils.   augew.    Chem. 
166. 

been  suggested  for  this  purpose,  to  treat  oils  having 

.■able  ta»te   with  chalk,  because    the  addition    of 

'  soda  gives   rise   to    the   formation   of   uuclarifiable 

ins,     The  author,  however,   states   that  for  a  long 

has   experimented   in    this   direction    aud    these 

rerc  avoided  in  a  very  siiuple  manner,  by  mixing 

■  soda  lye  with  a  concentrated  solution  of  common 

By   ibis   means   only    the    acid    portions   of   the  oil 

as  flocculcut    soapy    masses,  whilst    the    further 

■ii  of  the  fat  or  oil  itself  is  prevented  by  the  sodium 

.   and    by   washing  aud  boiling  with   dilute   sodium 

solution  the  neutral  oil  or  fat  can  then  be  obtained 

-D.  Ii. 

Ckwical  Composition  and  Disinfecting  Properties 

one .    F.  K.  Rogenhagen.     Dissertation,  Dorpat. 

through  ('hem.  Zeit.  Rep.  1901,  25,  [5],  44. 

concludes  that   the  estimation  of  moisture  in 
ladding's  method   in  an  atmosphere  free  from 
■1   is  preferable  to  the  ordinary  method.     For 
On  of  phenol  in  soaps,  it  is  best  to  separate  the 
IJ  barium  hydrate  and  then  titrate  the  phenol  in 
iution    by    means    of    bromine.      The    gravimetric 
ii|  ion  of   the  piieuol  as  tribromo phenol  involves  Con- 
ors, owing  to  the  solubility  of  this  substance 
formation  of  the  bromide. 

estimation  of  mercuric   chloride   in  soaps,  the 

irally  available  are  said  to  be  quite  insufficient. 

disinfecting  power,  both  of  pure  soaps  and  of  those 

mg  phenol  and   mercuric  chloride,  should  be  deler- 

• ,  not  only  by  the  percentage   of  antiseptic,  but  also 

igical  experiments.      Solutions  of  pure,  neutral 

M'nlj   act   upon   the   vegetative   forms   of    bacteria; 

bacteria   and    spores   are   not    affected.      A   pro- 

!    of  free   alkali    increases   their  bactericidal   action, 

cess  of  fat  acid  diminishes  it. 

■uric   chloride   is   added   to  soap,  its  specific 

ic  properties  are  lowered,  owing  to  the   formation 

■ap^  which  are  less  active  than  the  chloride. 

c  soaps  also,  the  action  of   the   phenol   is  lowered 

'alkali  be  present   in   the  soap-base,   owing  to  the 

ju  of  the  les-  active  sodium  salt  of  phenol.— J.  F.  B. 

. '  i  Determination  of  Commercial . 

W.  v.  Klenze. 

der  XXIII.,  poo*  396. 

'"j  P"{  Halphen's  Reaction  for  Detecting 
and  the  Behaviour  of  some  American  Lards.  P. 
n. 

See  under  XX11I.,  page  393. 
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Glycerin  ;  Determination  of .     J.  Lewkowitseh. 

See  under  XXIII.,  page  395. 

PATENTS. 
Oleaginous  Compounds  or   Oils  for  Tinning   Baths;  and 

Method  nf  Producing .     A.  W.  liurwell,  Cleveland, 

Ohio,  U.S.A.     Eng.  Pat.  2011,  Jan.  29,  1901. 

Cl  mi  is  made  for  the  use  of  a  mixture  of  a  mineral  oil  of 
a  high  fire  test  with  oleic  acid,  or  a  substance  rich  in  oleic 
acid.  This  oleic  acid  may  be  derived  from  the  waste  palm- 
oil  residuum  from  tinning  baths.  Further  claims  are  for 
the  decomposition  of  this  waste  product  in  a  closed  vessel, 
and  the  admixture  of  the  total  condensed  volatile  con- 
stituents, or  of  the  oleic  acid  alone,  with  the  mineral  oil  in 
a]. proximately  specified  proportions.  Or  the  condensed 
substances  may  be  conducted  into  the  mineral  oil  until  the 
volume  of  the  latter  has  been  increased  by  at  least  a  third 
of  its  original  amount. — C.  A.  M. 

Oils,    Fats,   and    Waxes ;   Refining   .       J.    Crichton, 

Hackney  Wick,   and   P.  H.  Joselin,   New  Wandsworth. 
Eng.  Pat.  4506,  March  9,  1900. 

According  to  this  patent  the  oil,  fat,  or  wax,  is  treated  in  a 
fluid  condition,  with  an  aqueous  solution  of  borax  or  other 
borate,  the  proportions  and  conditions  depending  on  the 
nature  of  the  particular  substance  to  be  refined. — C.  A.  M. 

Oils,  and  more  especially  Seed-Oils,  by  the  Employment  of 

(.'old   Water  under  Pressure  and  Finely  Subdivided ;  A 

Hydro-Refiner  for  Refining  — ■ — .     F.  Morgan.     Poggio- 

Mirteto,  Perugia,  Italy.     Eng.  Pat.  19,806,  Nov.  5,  1900. 

(.'old  water  in  a  finely-divided  state  is  forced  through  the 

oil  under  a  pressure  of  about  18  feet.     The  quasi-emulsion 

which  results  is  allowed  to  stand  at  a  temperature  of  20°  to 

22°  C,  and  the   water  on  separating  draws  down  all  the 

impurities,  leaving  the  oil  clear  and  refined. 

The  hydro-refiner  claimed  for  this  process  has  a  cvliuder 
open  at  the  top  and  provided  with  an  outlet  at  the  bottom. 
The  water  issues  under  pressure  from  small  holes  in  a  central 
tube,  and  breaks  up  the  o.l  on  its  passage  through  the 
cylinder.  The  upper  end  of  the  supply-pipe  for  the  water 
is  protected  by  menus  of  a  cylinder  of  wire  netting,  the 
meshes  of  which  are  smaller  than  the  holes  of  the  discharge 
pipe.  In  using  the  hydro-refiner  for  the  improvement  of 
rancid  oils,  the  addition  of  kaolin,  magnesium  carbonate,  or 
other  chemical  is  claimed. — C.  A.  11. 

Greasy    Matters   from    Liquids    and    other    Substarices ; 

Apparatus  for  Liberating .     J.  Delattre,  Dorignies- 

Flers  (N'ord),  France.  Eng.  Pat.  10,012,  May  31,  1900. 
The  apparatus  claimed  consists  essentially  of  several 
superposed  cylinders  connected  in  zig-zag  fashion.  The 
substance  to  be  extracted  passes  downwards  and  meets 
an  ascending  current  of  solvent,  the  admixture  being 
effected  by  means  of  revolving  agitators  and  baffles. 
Below  the  entry  of  the  solvent,  the  lowest  sloping  cylinder 
a  ted  by  means  of  a  coil  or  otherwise,  so  as  to  effect 
the  distillation  of  the  greater  part  of  the  solvent  carried 
down  by  the  decreased  substance,  this  solvent  again 
entering  into  the  circulation.  On  the  uppermost  cylinder, 
above  the  entry  of  the  fatty  material,  is  an  extension,  pre- 
ferably vertical,  intended  for  the  reception  of  the  solvent 
charged  with  grease.  Thence  it  is  decanted  into  another 
decanting  apparatus   consisting  of    three   vessels,   one   of 
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which  is  filled,  whilst  the  second  decants  the  solvent  from 
any  solid  particle*,  and  the  third  discharges  it  into  the 
distilling  apparatus.  The  material  and  solvent  are  intro- 
duced into  the  cylinders  by  means  of  ]  h  of  which 
is  connected  with  a  measoring  chamber  provided  with 
means  for  alternately  opening  and  closing.  Various  com- 
binations of  the  different  p,irt-  of  1 1 1 i  —  apparatus  are 
claimed. — C.  A.  M. 

■Us  from   Oily,  Fatty,    Wo.         -  or  Emulsified 

Solution!  [of  the    Same :   Art    of   Separating    .     E. 

Maertens,  Providence,  Rhode  Island,  U.S.A.  Eng.  Tat. 
May  29,  1900. 
Claims  are  made  for  treatment  of  the  emulsion  with  acid 
or  with  acidified  solutions  of  salt-  it  other  substances,  either 
with  or  without  pressure,  decanting  the  separated  solvent, 
and  recovering  it  bj  distillation,  either  with  or  without 
previous  clarification  with  suitable  solutions  of  salts  or  salts 
and  a 

Additional  claims  are  for  the  u-e  of  a  closed   receptacle 

in  which  the  mixture  separates,  for   spraying  the   emulsion 

with  chemical  agents,  or  i  .  aud  for  the   use  of 

dehydrating  agents  which  simultaneously   decompose  the 

— C.  A.  M. 

Soaps    Soluble    in    Sea    Water;    Manufacture   of    . 

J.    Battaire   and   A.   Cottard,    Paris.  "  Eng.   Pat.   8090, 
May  1,  1900. 

l'u>i-oil  or  cocoa-nut  oil  soap  is  claimed,  with  which  is 
incorporated  caustic  soda  or  potash,  colophony  resin,  and 
an  aqueous  decoction  of  one  of  the  alga',  fucus  erispus, 
fucus  parens,  or  pearl  m  »ss.  It  is  coloured  and  perfumed 
as  required— C.  A.  M. 

Wool ;  Impts.  in    Recovering   Solvents  from  Compounds  or 

Emulsions    obtained   in   Deyreasiny   .     \V.    ErbeD. 

Eng.  Pat.  19,688. 

Set  under  V..  paye  359. 

XIII.-PIGMENTS,  PAINTS;  EESINS, 
VAENISHES;  INDIA-KUBBEE,  Etc. 

(A.-)— PIGMENTS,  PAINTS. 
PATENTS. 

White   Lead;  Conversion  of  ,    into    Oil   Paste.      G. 

Bischof,  LondoD.     Eng.  Tat.  2774,  Feb.  12,  1900. 


Ir  is  usually  found  difficult  to  convert  water-wet  white    I 
into  an  oily  paste  (without   drying)   by  sinn 
a  reasonable  time  unless  more  than    the  S  or  10  pc, 
oil,  demanded  in  the  arts,  is  put  into  the  mill.     Tool 
this  trouble,  the  inventor   filter-presses  the  white  le 
according  to  his  process,  as   described  in  Eng.  l'.it.  11 
1890    (this   Journal,    1S91.   $41),    aud   pugs    togethei 
third  of  the  whole   charge  with   two-thirds 
required  to  suspend  it.     This   is  done   in   a   pug-mill  t  I 
with   specially  large,   or  temporarily   enlarged,  bca 
otherwise  an  emulsion  of  pigment,  water,  and  oil  is  ai  > 
be  formed.     When  the  oil  and   white   lead  unite,  and  ... 
water  separates,  the  latter  is  run   off;  and  then,  in 
mill,  or  in  the   same  mill   with   smaller  agitators,  thi L 
mainder  of  the  pigment  and  the  rest  of  the  oil  are  a  4 
gradually.      The   last    traces   of    water   are    remove*  ■ 
blowing  in  a  current  of  hot  air  during  the   pug£ 
care  being  taken  that  the  temperature  of  the  bl.ist^HI 
as  not  to  injure  the  shade  of  the  lead. — F.  H.  L. 

Paints;  Binding   Substances  for   Colouring    M 

Protective   Coatings   or  .     F.   Gerhar.it,  Dussi 

Eng.  Pat.  21,553,  Nov.  28,  1900. 
Casein,    carefully    freed   from   grease,  is   mixed  will  a 
antiseptic  such  as   formalin   or   carbolic   acid,  and  gr   I 
into  water  so  as  to  form  a  thin   liquid.     An  eqn« 
of  Portland   cement    is    next  added,   the    w 
together,  and  allowed  to  settle.     The  supernatant 
then  drawn  off,  and   is  employed   as  the  vehicle  for  |  t: 
it   spreads  well    and    dries    to   a   perfectly  insolul 
resisting  the  weather.     The   same  liquor  may  alio 
in  the  preparation  of  wall  papers,  and  in  calico-| 
The  deposited  matter  is  ground  again  and  emploj 
alone  or  coloured  with  some  pigment  as   a  pain' 
protective  distemper  for  stucco,  &c. — F.  II.  I.. 

[B)— RESINS,  VARNISHES. 

Varnish  Resins  ;  Examination  of .     J.  Lewkowi 

Analyst,  1901,  26,  [2],  37—38. 
The   author   gives    the   subjoined    results   which 
obtained   in   the  examination  of   various  resins, 
same  methods   as  are  commonly  employed  in  the 
of  fats.     He  attaches   little  value  to  such  figur 
detection  of  gums  used  for  oil-varnishes,  bit  con- 
more    information   may    possibly   be   obtained   froi 
determinations  as  theoxygen  absorption, Twitchel 
of  determining  resin.  Liebermann's  starch  colour 
&c.  :— 


Original  Gums. 


Ac  id 
Va'.uf-. 


Value. 


Copal,  commercial 109-8 

....  4243 

Sierra  Leone  .. .  72-83 

„      Manilla 1W« 

„      Brazil II  -:■!• 

Sierra  Leone  ...  65 '7 

Kauri    

Masti; 

Shellac,  dark 61 '18 

.  .  Hof-ador  ... 

1  istral m-is 

Anirai,  No.  1 18-69 



Dammar 

lfl"7 

11*21 

Colophony 


1431 

17.V17 

171-1 

1W5 

81-79 

148-48 

i 

121-27 


Unsap. 
per 


Iodine  Value. 


ICI. 


Br. 


7-s«; 

14-99 
18-81 

i 

£007 
5113 

13-2 

17-11 
G-3 

• 


13V5 

mi  -i 

105-7 

137-9 
127-7 
!'4-55 
90-90 
175-7 
] 
112-2 
12.". -4 

96-21 

i 


188' 

111' 
96 
188' 

72' 
117 


Sol.  in 

Alcohol, 

per 

Cent. 


185-0 

l-2'7 

169-1 

7-4 

93-06 
54-83 


84-41 


Acid 
Value. 


S6-49 
24-94 

!2's'.l 
68-21 
46-25 
15-82 

17-14 

6l'-84 
106-6 
»-25 

10*85 

lo:60 
146-46 


Gums  alter  heating  t 


Sap. 
Value. 


v-.'l 
lil'01 
114H 
136-3 
1W8 

61-07 

50-21 


99-19 


A  species  of  amber. 


Cnsap.  It-dine  Yi 

Jiatter    . 
per 
'  . -iit.  ICI. 


14-7S 

17-22 
22-89 

22 --'1 
10-39 
49'Z8 


13614  14-28 

187-26 

.. 


W2S 
15-94 


1213 


127-0 


-C. 


PATENTS. 
Varnuk  \_Amh  ■  of .    (i.  W.  Elathcr, 

i  ider  are  heated  in  an 

■■■.    linseed 


iij.  without   agitation,  raising   the  temperatni 
100    C.     The   mixture   is   next  cooled  to  I. '.4 


oil, 

400"1  C.     The   mixture   is   next  cooled  to  15  4 
with   turpentine,  stirring   well  together.     It  is 
this    varnish    does    not    thicken   or   deposit, 
yield-  a  high  polish,  and  resists  the  atn 
and  am  11  a-  mw:\  a  -ids.  -1'-  II.  '-• 
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.lied  or     Lacquered    Wood    and    Similar    Surfaces  : 

enwi-ing  the   Brilliancy  of .     H.  Buyteu,  Dii      I 

ig,  I'.il.  1163,  Jan.  17,  1901. 

inupressod  nil  or  steam,  an  alcoholic  solution 
I  or  lacquer  is  sprayed   over   the    surface    destroys 
ih  thereof,  and  produces  the  desired  dull  appearance. 
t  is  durable,  and  the   original    brilliancy  cannot  lie 
i   l\  repented  wiping. — F.  II.  L. 

(C.)— INDIA-RUBBER,  Sec. 

PATENTS. 

;    Elastic [Rubber    Substitute]  ;     Process    for 

,imfactu~intj  .     Y.  Prampolini,   San   Luis  Potosi, 

Pat.    0972,    April     14,     1900.      Cinder 
ternat.C  onvent.,  Dec.  2,  1899. 

b.isi-   of  this    material   is  the  gummy   matter  of  the 

-.in  "  medicinal  "  shrub  "  Synanth  roi  as  M,  , 

A  plant  known  locally  under  the   names   of   "  Yule," 

■nilin,"  "  Yerba  del  Negra,"  "  Gnayule,"  "  Jiyuhiic," 

•  Huh ■■."     It  grows  abundantly  in  Mexico,  roots  easily 

tings,  and  hears  cutting  down  two  or  three  times  a 

■traction  it   yields  40  per  cent,  of  gum   resin, 

a  viscid  mass  exhibiting  all  the  physical  properties 

chouc.     It   can  he  vulcanised   perfectly,   ml 

rom    mechanical    impurities,    needs    no    pre- 

wasbing,  &e.     The   woody  fibre  can    be   extracted 

een  or  dry,  and  can  therefore  be  stored  or  shipped 

deterioration.     According  to  the  specification,   the 

pounded  with  wooden   hammers,  ground  in    iron 

id  treated    under    pressure   at    a   suitably    elevated 

rature  with  a  volatile  solvent  such  as  petroleum  ether 

irit,  naphtha,  aud  turpentine. — F.  H.  L. 

'■Rubber;    Manufacture    of   [by    Mechanical 

traction'}.       A.    L.    Arnaud.    A.    V.    L.    Verneuil, 
M.   G.   Wehry,   and   A.    G.    Lebeuf;    all   of    Paris. 
9906,  May  29,  1900. 

portions  of  the  plants   from  which  rubbar  has  to  be 

ground  one  or  more  times  under  water,  and 

is  passed  through  "  hydraulic  sieves,"  such  as 

aqiloyed  in   mining.      By  this    treatment   the   woody 

-  gradually  reduced  to  powder  and  passes  the  sieves"; 

ibber  remains   on   the   surface,  ultimately   cohering. 

-ed  hot  and  finally  boiling;  aud  the  material 

rifled  fatty  by   the    ordinary  processes.       As   a   pre- 

rj    treatment,  the  bark,  which  contains    no    rubber, 

moved  by  dry  grinding. — F.  H.  L. 
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7.-TANNINQ.  LEATHER,  GLUE,  SIZE. 


Liquor  "  ;  lis  Preparation  and  Uses.    Josef  Jettmar. 
Leather  Trades'  Rev.  34,  778,  111. 

of  currying  leather  by  means  of  the   so-called 

riginated  in  America.     A  fat  liquor  is  a  dilute 

i.  ct  fat,  which  is  easily  absorbed  by  the  tanned  hide, 

luces  a  soft  and  pliant  material. 

it  liquor  to  be  used  satisfactorily  must  be  absolutely 

Eat  liquors   may  be  prepared  from  a  number  of 

.ud  fats.     It  is  essential  that  they  should  be 

v  euiulsifiablc  with  water.     Tallow,  wax,  and 

Ot   be   used   for   making  fat  liquor   except   at 

imparaiively  high  temperatures  at  which  they  assume 

1  condition.     With  chrome  leather,  fat  liquor  may  be 

it  a  temperature  as  high  as  40:  to  50'  C.  without  injury 

it  for  vegetable  tanned  leather  the  temperature 

liquor  must  not  exceed   30',  and  at  this   point,  of 

i  .  tallow  does  uot  melt.     Artificial   degras,  ueat's-foot 

"'.1.  c Bstor  oil.  wool  fat,  iVc,  are  the  oils  which   are 

I    in   the    preparation   of    fat   liquors.     The 

<ue   in  common  use:— 2   kilos,  of  potissium 

I    ate  are  dissolved  in  150  litres  of  water,  then  15  kilos. 

I   >oap  are   added,  and  to   this  mixture  50  kilos,  of 

and  the  whole  is  well  boiled  ;    ^ater  is  then  added 

'j'.e  up  to  a  total  of  250  kilos.     For  every  100  kilos,  of 

l  t   "  struck  out  "  there  are  used  25  litres  of  the  fat 

l»  diluted  with  50  litres  of  water. 


The  'Mat-liquoring"  is  bi  i  stuffing 

drum  me  le    for  the  purpose,  in  which,  wh 
fat  liquor  can  be  introduced  through  a   boll 
[uired  is  generally  about  half  an  hour. 

A  good  fat  liquor  consists  of  a  milky  soluti >f  soap 

certain  oils  and  water,  which  ingredients  must  he 
intimately  en. mingled  one  with  the  other,  as  upon  their 
being  perfectly  emulsified  depends  their  effective  action. 
The  fat  liquor  should  be  mad.'  np  immediately  before 

and   not  allowed  to  stand,   otherwise  tl il  is  liable  to' 

separate  out. 

The  following  recipes  arc  also  recommended  from 
practical  experience : — 15  kilo*,  of  olive  oil  soap  and 
4-5  kilos,  of  olive  oil,  with  from  200  -:snn  litres  of  water. 
This,  thoroughly  emulsified,  is  sufficient  for  100  kilos,  of 
leather.  For  dyed  leather  the  following  is  recommended  : — 
1  kilo,  of  castor  oil  soap,  I|  kilos,  of  castor  oil,  and  20n 
hires  of  water.  For  box  eulf,~3  parts  of  castor  oil  and  1  part 
of  castor  oil  soap,  diluted  with  water.  Another:— 3  kilos. 
of  castor  oil  soap,  2i  kilos,  of  glycerin,  and  li  kilos,  of 
castor  oil,  emulsified  in  50  litres  of  warm  water.  Eitmr 
recommends  the  following  for  Dongola  leather: — 100  kilos. 
of  degras,  90  kilos,  of  soft  soap,  and  10  kilos,  of  borax. 

All  leather  not  sold  by  weight  should  bs  fat-liquored,  as 
the  resulting  material  is  exceedingly  soft  and  pliable,  and 
is  free  from  any  greasy  feeling.  Further,  the  operation  of 
fat-liquoring  can  be  carried  out  without  manual  labour,  and 
the  finished  product  only  contains  a  moderate  quantity  of 
fat  (about  10  per  cent.),  as  against  30 — 50  per  cent,  by 
drum-stuffing  with  fats. — T.  G.  P. 


Hide  Powder;  Report  to  the  Internal.  Assoc,  of  Leather 
Trade  Chemists  on  Results  of  Comparative  Experiments 
with  Freiberg .     J.  Paessler. 

See  under  Will.,  page  395 


PATENTS. 

Leather  ;  Artificial  .     A.  J.  Boult.     From  the  Foss- 

litch  Leather  Co.,  Lvnn,  Mass.,  U.S.A.     Eug.  Pat.  2972 
Feb.  14,  1900. 

Pieces  of  leather  are  beaten  in  a  beating  machine  until 
the  fibres  over  the  whole  of  the  surface  are  loosened  and 
project  upwards  without  becoming  detached.  Several  of 
these  pieces  of  leather  superposed,  either  flat  or  promis- 
cuously, are  then  pressed  together  with  or  without  the  aid 
of  a  sizing  or  binding  material,  the  result  being  an  inter- 
locking of  the  loosened  fibres  of  contiguous  pieces,  and  the 
union  of  the  whole  into  a  slab  of  greater  thickness.  The 
binding  material  used  may  (for  example)  be  flour-paste, 
sometimes  containing  glue  and  dextrin,  or  it  may  be  a 
composition  containing  shellac,  or  the  like W.  G.  M. 

Leather;  Artificial  .     A.   J.   Boult,   London.     From 

O   Poppe,  Berlin.     Eng.  Pat.  8429,  May  7,  1900. 

LrxOLBVM  cement  is  triturated  (in  a  centrifugal  apparatus 
or  otherwise)  with  benzol  or  other  volatile  solvent,  until  a 
homogeneous  fluid  emulsion  is  obtained.  This  emulsion  is 
applied  to  a  fibrous  material  arranged  in  loose  or  evenly 
connected  layers,  such  as  textile  material,  felt-wadding,  or 
fleece,  after  which  the  solvent  is  evaporated  off.  The 
product  is  then  heated  and  submitted  to  great  pressure  by 
rolling  or  by  means  of  plates,  to  increase  the  binding 
power  and  pliability  of  the  cement,  a  result  which  is 
improved  if  the  material  be  cooled  during  (or  shortly  after) 
the  application  of  pressure.  The  oxidation  of  the  binding 
material  is  completed  in  a  current  of  warm  air.  The 
tenacity,  pliability,  porosity,  and  degree  of  finish,  are 
modified  by  the  degree  of  pressure,  the  percentage  of 
cement,  or  of  resin  in  the  cement,  and  the  nature  of  the  fibre 
employed.  Thus  high  pressure,  best  quality  cement,  and 
coarse  fibre  yield  a  good  substitute  for  sole-leather;  cotton 
fibre  with  only  one  side  impregnated  gives  a  glace  product, 
and  a  basis  in  which  the  fibres  are  in  layers  (mainly  in  one 
direction)  gives  a  material  useful  for  driving  belts  or  for 
objects  liable  to  be  subjected  to  tension.  A  little  paraffin 
wax  may  be  added  to  the  benzol  prior  to  the  treatment  of 
the  cement  —  W.  G.  M. 
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Prepara'ion     of    a     Subttituti  aal  . 

.1.  Wezel,  Laipiig,  Germany.     Eng.  Pat  28,350,  Dae.  19, 
190ft 

lution  of  keratin  is  prepared  by  dissolving  3  parts 
of  horn  shavings  in  a  lye  containing  10  parts  of  wat  st  and 
•>  of  o-i'ist ic-  soda,  stirring  well  and  diluting  the  solution  to 
;■;,  r,  with  nrater.  36  kilos,  of  the  solution,  together 
with  an  equal  weight  of  a  7-.'.  It.  solution  of  soluble  glass, 
an-  then  added  to  10  I.  1  OS  ol  potato-meal,  mixed  with  a 
similar  quantity  of  w  it  r.  and  stirred  to  form  a  broth. 
After  stirring  until  the  glua  is  smooth  and  uniform,  acetic 
Med  until  the  liquid  is  only  slightly  alkaline. 
Potash  may  be  substituted  tor  s  ida-iye,  and  soluble  glass 
for  act  tk  B  id.  is  said  to  be  well  suited  for  use 

in  fixing  the  mineral  film  of  "  permanent  white  "  and  kaolin, 
employed  in  the  preparation  of  chronio  paper. — W.  t!    M. 

/ '  I  \imposition  ;  A    Substitute  for  Wood,  Bone.  $*c. 

II.   II.   Lake.   London,  for  the    I  is    Oheniico 

Wood  Co.,   Detroit,  I  >  A.     Eng.  Pat   1838,  Jan.  26, 

1901. 

Thk  compound  claimed  is   made  from   wood-fibre,  with  a 

cement  of  cereal  flour  and  plaster.     Proportions  of  about 

50  per  cent,  of  wheat  flour,  20  per  cent,  of  buckwheat  flour, 

and  30  per  cent,  of  "reground  plaster"  in  the  cement  for 

incorporating  with  shredded  wood-fibre  are  mentioned  in  the 

claims.— J.  F.  li. 

XV  -MANURES.  Etc. 

Bone-meal    Phosphoric   Acid:    Citrate    Solubility  of . 

T.  Methner.     Z-its.  angew.  Chem.  1901  [C],  134—135. 

With  reference  to  the  superiority  of  the  phosphoric  acid 
in  bone-meal  over  that  in  Thomas-meal  for  manuring 
purposes,  the  author  remarks  that  it  is  strange  that  this 
has  not  also  been  indicated  by  the  analytical  results.  Thus, 
on  treating  bone-meal  (free  from  collagene)  according  to 
Wagner's  method  (5  grms.  rotated  for  30  minutes  with 
50O  c.c.  of  2  per  cent,  citric  acid  solution),  only  S4*l  per 
cent,  of  the  total  phosphoric  acid  dissolved,  aui  even  after 
standing  for  24  hours,  this  amount  was  only  increased  to 
84-9  per  cent.  This  he  finds  to  be  due  to  the  fact  that  the 
citric  acid  must  be  in  a  definite  ratio  to  the  phosphoric 
acid,  which  in  the  case  of  Thomas-meal,  with  its  16  per 
cent,  of  phosphoric  acid  =  100:8.  This  ratio  must  also 
be  maintained  in  treating  the  bone-meal  (30  per  cent,  of 
phosphoric  acid ).  By  using  2  ■  5  grms.  of  bone-meal  instead 
of  5  grms.,  and  following  Wagner's  method  in  all  other 
particular-  iry  results  are  obtained.     Thus,  in  the 

analysis  of  six  different  samples,  an  average  of  95*75  per 
cent,  of  the  phosphoric  acid  dissolved.  In  these  analyses 
the  ratio  was  100:7*5,  and  the  author  snggests  that  still 
higher  figures  might  be  obtained  by  further  decreasing  the 
proportion  of  the  phosphoric  acid. — C.  A.  M. 

Superphosphate  ■      Ibsorption   of ,   h  /  Arable    Earth 

and   Humus.     J.   Dumont.     Comptcs   Bend.   132,   [7], 
435-437. 

BIohoi  wj  nm  phosphate,  equivalent  to  0*815  grm.  of 
in  350  c.c.  of  water,  was  allowed  to  soak  50  grms.  of 
sifted  soil,  and  the  phosphoric  acid  remaining  in  the  liquid 
was  determined  after  varying  intervals  of  time.  The 
author's  conclusions  are  as  follows:  1.  In  humus-con- 
taining soils,  the  fixation  of  phosphoric  acid  is  not  entirely 
due  to  retrogression.  2.  The  amount  of  phosphate  absorbed 
is  proportional,  not  to  the  richness  of  the  soil  in  calcium 
carbonate,  but  to  the  magnitude  of  the  ratio  of  humus  to 
calcium  carbonate.  3.  Peaty  soils,  in  spite  of  their  low 
nt  of  calcium  carbonate,  fix  notable  amounts  of 
phosphoric  acid.  1.  Presence  of  abundant  humus  lessens 
the  tendency  to  retrogression. — J.  T.  iJ. 

PATENTS. 
Superphosphates,    Manufacture    of  .      H.    Saxl,    H. 

Kramer,  ami  1.    Widrin,  all  of  San  Francisco,  California, 
I'.S.A.      Eng.  Pat.  18,027,  Oct.  10,  1900. 

According  to  the  second  claim  the  process  consists  in 
"  mixing  the  pulverised  phosphate-containing  material  with 


concentrated  sulphuric  acid,  allowing  the  mass  to  bei 
homogeneous,  mixing  the  ma^s  with  water,  allowingtbes 
portions   to   settle,  withdrawing  the  liquid   from   (hi 
evaporating   the  same   to  about   20'    li  ,  then    inixin 
50  per  cent,  of  fnsh   phosphate-containing  materi . 
drawing  the  resultant  mass  and  separating  the  liquid  th 
from,  returning  the   separated  liquid  and  evaporating  i 
from  85    to  »5   of  strength,  and  then  mixing  therewith  al  > 
50  per  cent,  of  phosphite  of  lime-uontaiuing   materia  > 
form  a  high  grade  superphosphate." — E.  S. 

Bacteroids  if  Micro-Organisms  of  the   Leyumiaotx    I 
the   Permanent   Forms  of  such   Bacteroids;   Method  r 

Producing   Cultures  of ,  and  for   Inoculating  s 

and   Soils   irith   Micro-Organisms,     li.  Hartleb,  Bre 
Germany.     Eng.  Pat.  694,  Jan  10,  1901. 

Cci/ruitES     of     bacteroids     of     micro-organisms    of 
leguminosa*   and   the   permanent  forms  of  such  bactei  s 
arc  obtained  by  introducing  the  said  microorgauisras  iu  i 
nutrient  medium  containing  a  phosphatic  proteid  compo  ,, 
such  as  "  legumin  potassium,"  sodium  or  calcium  phosp)  , 
an  alkali  compound  and  a  carbohydrate.     A  suitable  li  I 
medium  is   made  by  dissolving  in    1   litre  of  water,  0'  u 
1*0  grm.  of  legumin   [plant-casein]  potassium  phospl  •, 
1  to  5  grms.  of  grape  sugar,  and  traces  of  calcium  chit  e 
and   magnesium   sulphate.      The  culture  thus  oht 
used  to  inoculate  the  seeds,  as  follows.     The 
washed  in  cold  water,  then  covered   with  the  culture,    I 
left  until  they  begin  to  swell.     They  are  then  sown  wit  it 
admixture  of  any   other  substance,    and    nodule  t 
begins  very  shortly  afterwards. — L.  A. 

XVI-SUGAR,  STARCH,  GUM,  Etc. 

Saturation  ;    Chemical  Effect  of  Karlik's  Process  of  T  It 

.     K.  Andrlik.      Zeits.  fur  Zueker-Ind.  in   I 

1901,  25,  195,  through  Chem.  Zeit.   Rep.  1901,25, 
46. 

Karlik's  process  is  essentially  a  fractional  precipitati 
the  non-sugar  of  the  juice  at  different  degrees  of  a 
In  the  first  saturation  the  alkalinity  is  brought  to  0*08-  1 
per  cent.  (asCa(J)  and  the  mud   contains  10"95  f> 
orgauic   matter,  including  2*13  per  cent,  of  albuminon    I 
the  dry  solids.     The   juice  is  filtered  clear,  0-4  per 
CaO  is  added  and  the  second  saturation  carried  down   m 
alkalinity  of  0  *  05  —  0  ■  06,  the  mud  containing  5  *  43  per   t. 
of  organic  matter.     In  the  third  saturation  only  thi 
of  lime  and  traces  of  colouring  matter  are  precipitated  A 
comparison   with   the   composition  of   the  diffusion 
though  only  of  approximate  value   owing  to  una 
errors,    showed  that   in   the  whole   process,  ealcu 
100   parts   of    beet,    1*07— 1*17    parts   of   inorgai. 
4  *  25  parts  of  organic  non-sugar  are  removed.     Aborj 
cent,  of  the  phosphoric  acid,  94  per  cent,  of  the  ma 
80  per  cent,  of  the  iron  oxide  and  alumina,  60—- 
of  the  silica,  65—68  per  cent,  of  the  lime.  22—30  pel   "j 
of  the  sulphuric  acid,  and  9 — 15  per  cent,  of  thi 
removed.     Fats,  colouring  matters,  resin  acids,  oxalic  •»■ 
and   invert   sugar  are  almost    completely   remi 
composed.     The  total  nitrogen  is  reduced  by  II' 
cent.,    17*2    per   cent,    being    separated   in    the 
albuminoids  and  the  rest  as  ammonia,  half  of  whl 
off  from  other  bodies  in  the  course  of  the  p 
'  amido-acids   pass  almost   unaltered  into  the  masse 
form  the  main  constituents  of  its  orga 
acids  soluble  in  ether  (excluding  oxalic  acid)  are  p' 
to  the  extent  of  about  50  per  cent,  and  the  acid- 
with  steam  are  increased    by  about  55  per  cent.,  n 
through  the  destruction  of  reducing  sugar  by  the  acti  " 
heat  and  lime. — J.  F.  B. 

Molasses  and    Analogous      Waste     Sugas     Product! 

Andrlik,  K.  t'rbnn  and  V.  Stauek.     Zeits.  Zuckcr-I  •' 

B6hmen,  1901,  25,  [5],  247—272. 
Thk  authors  give  a  summary  of  all  the  work  pnblisl:  ' 
the  analysis  of  molasses,  osmose  syrups,  waste  watet 
molasses  obtained  after  desaccharification  by  the  stro  " 
disucrate   method  together  with  an  account  of  the'  * 
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lion  of  24  samples  of  such  products  obtained  during 

paign  IS9!S — 1899.     Complete  tables   of  the  resalts 

appended  and  lead  to  the  following  conclusions: — (1) 

;h  alkaline    to   litmus,    with    three   exceptions    the 

passes  were  no',  alkaline  to  pheuol-phthulein  ;  one  frolh- 

-irap    was    found    to    be    strongly   acid.        (2)  Tiie 

•  apparently  contained  lacvo-rotatory  substances   so 

U    in   most  cases    the   determination   of  raffinose  by  the 

•n   method   save  negative   results;  one  sample  of 

i ideation   molasses   contained    12 ■  :*    per   cent,    of 

molasses    from  raw    -agar  works,   also 

■■•  utcr-  and    in  dashes  after  osmosis  were  practically 

r.  invert  sugar,  as  by  Her/feld's  method  they  yiel  led 

mO  to  ■_'  I  nigrms.  of  copper  per  10  grms.  of  dry  suh- 

. '!ie  sample  of  molasses  left  after  desaecharirteation 

■     1 1 18 * -1  uigrms.  of  copper,  and  a  frothing  syrup,  1 3 7  •  ."> 

per  !<'  grms.     (4)  liy  I'eska's  method  the  presence 

ing  substances  could  be  detected  in  nearly  every 

I    quantity   varying  from   0-13  to    0  24  per  cent. 

'.  as  invert  sugar  :  such   bodies  were  found  in  the 

rlc  liquors  from  the  strontium  dhucrate  desaccharifica- 

5)  The  quantity   of  ash  (carbonate)  from 

■fore  osmosis  varied  from  10-98  to  1?.- 17  per 

1  after  osmosis  from  9' .59  to  11 '05  per  cent. ;  the 

From  '.he   first  osmosis  yielded   21-69 — 21  -'->.">    and 

■m  the  second,   15'li3 — 20-46  per  cent.,  while  the 

after  the   strontium   desaeeharifieation  gave  7   S ! 

of  ash.     (6)   The  ash   of  the  molasses  contained 

56-98   per  cent.   Iv,0  and   5-8.5 — 10-74  per   cent. 

he  mean  percentage   of  S03  was   2.. 53,  the  number 

previous  campaign  being  6-06.     (7)  Th»  content 

the  molasses  varied   from  21-9  to  32-3  pjr 

1  the  total  nitrogen  bad  a  mean  value  of  2  •  36   per 

-  •■  and  higher  values  in  t\i;  waters  fion 

and  second  osmoses.     (8)  The   nitrogen    existed 

39-4— 91-31    as    b?tai'ue    and    amido-acids,    the 

of  albuminoids,  peptone,  atnmoaia  and  nitrates 

.11.     (9)   An  important  constituent  of  the  organic 

es  aud  especially  of  osmose-waters,  are 

-   extra-til   bv   ether    after   the   addition    of    an 

acid.—  T.  II. "P. 


Molasses;  Presence  of  Lactic  Acid  in .     .T.  Weis- 

g.    Bull.   Assoc.  Chim.  de   Sue.  et  de  Dist.  1901,  18, 

either  states  that  lactic  acid  is  a  constant  constituent 
■  '.ich  beet-molasses,  thus  confirming  the  finding  of 
s  and  Schoene  in  respect  to  German  molasses. 

— H.  T.  P. 

WM;  Properties   of  ,    after    Substitution   of  the 

ostium  by  oilier   Elements   and   by  Ammonium.     M. 
:  -ung.  Zeits.  Zucker-Ind.  u.  Landw.  29. 
—867;  Cheni.  Centr.  1901,  1,  [8],  481. 

uthor  has  made  experiments  to  ascertain  whether  the 

of  other  elements  behave  similarly  to  those 

tassiom     in    hindering    the    crystallisation    of    the 

>-     He  found  after  some  preliminary  experiments, 

ie  greatest  amount  of  potash  can  be  substituted  b}- 

ent  with  a  concentrated  magnesium  sulphate  solution 

-1'ODding  to  the  amount  of  potash  and  lime  present) 

l'lition  of  an  equal  volume  of  95   per   cent,  alcohol. 

rith   water  till  any  turbidity  which  forms,  has 

ired,  o    crystalline    precipitate   consisting    of    the 

lies  of  potassium,  calcium,  aud  magnesium,  and  some 

magnesium  salts  separates ;  the  molasses  solution 

■sily  be  separated,  and,  after  expelling  the  alcohol, 

•trated.     In  the  magnesia   molasses  obtained  in  this 

I  cent,  of  the  potash,  92  per  cent,  of  the  soda, 

f  whole  of  the  lime  was  substituted.     By  treatment 

ilasses   with  milk  of  lime,  baryta,  and 

un   hydrate,  the    corresponding   molasses   are   pro- 

whilstthc  Na,  XH4,  Zn,  Cu,  Fe,  and  Al-molasses  are 

■d  by  treating  the  baryta  molasses   with  the  corre- 

ag    sulphates.      The    organic    salts    of  ammonium 

i es  decompose  during  the    concentration;    ammonia 

red,  and  the  free  acids  effect  inversion.     Molasses 

1  ilts  of  the  metals   also,   as  a   rule,   show  signs    of 

I  xiation  on  evaporation.    Magnesium,  strontium,  and 


calcium  salts  have  an  appreciably  less  disturbing  influence 
on  the  crystallisation  than  the  potassium,  sodium,  and 
barium  suits.  —  A.  S. 

Manna;   Abundant   Production   of  ,   by   Olive  Trees. 

J.   A.   Battandier.      J.    l'hariu.   Chim.    1901,   13     [|] 
177—178.  ' 

The  trunks  of  old  olive  trees  in  the  gardens  of  Mansourah, 
near  the  Iron  Gate,  were  found  at  Christmas  to  have 
produced  a  considerable  quantity  of  manna  ;  certain 
blocks  of  stalactites  weighed  about  1  kilo.  The  manna 
was  fonnd  to  have  the  following  composition  : — Mannite, 
52  per  cent.;  reducing  sugar  (calculated  as  dextrose), 
7  3  per  cent. ;  gum,  9-8  per  cent. ;  water,  13-5  per  cent. ; 
twigs  and  loss,  1 7 - 4  per  cent.  The  gum  was  soluble  in 
water,  insoluble  in  alcohol,  not  coloured  by  iodine,  entirely 
precipitated  by  ferric  hydrate  (separation  from  dextrin), 
gave  a  blue  solution  with  caustic  potash  and  copper  sul- 
phate, with  potash  and  iodine  it  yielded  iodoform,  and  with 
phloroglueinol  and  sulphuric  acid  it  gave  the  ordinary 
•    tction  of  gum. — A.  C.  W. 

Sap  of  Arum  maculatum;  Chemical  Chanyes  in  the  Cell- 
free  .     M.  Hahn.     Ber.  1900,  33,  [19],  3555—3560. 

Tun  development  of  heat  in  plants  has  long  been  known, 
Saussure  aud  Garreau  proved  that  its  intensity  is  propor- 
tional to  the  consumption  of  oxygen.  A  decrease  in  the 
dextrose  and  starch  and  an  increase  in  the  acids  most 
probably  accompany  the  production  of  heat.  Previous 
work  had  been  done  on  the  living  cells ;  the  author  has 
now  examined  the  sap  free  from  cells. 

The  spadix  of  Arum  maculatum  having  been  found  to 
reach  a  temperature  15°  C.  above  that  of  the  air,  it  afforded 
suitable  material.  The  plants  were  always  gathered  in  the 
early  morning  and  used  as  quickly  as  possible.  After 
removal  of  the  spathe,  the  spadix  was  divided  into  two 
parts — the  upper  club-shaped  sterile  portion  and  the  lower 
bearing  the  flowers.  Each  part  was  treated  separately. 
The  product  of  several  hundred  plants  was  chopped, 
ground  with  an  equal  weight  of  quartz  sand  and  ^ih  part 
of  kieselguhr,  and  the  mixture  subjected  to  300  atmospheres' 
pressure.  The  sap  was  filtered  through  hardened  paper, 
it  was  then  found  by  microscopical  examination  to  be  free 
from  organised  structures.  The  sap  from  the  upper  portion 
of  the  spadix  soon  turned  dark  greenish-black,  the  initial 
neutral  reaction  became  acid,  and  the  colour  then  acquired 
a  redder  shade.  The  sap  from  the  lower  portion  was  more 
slimy,  was  yellower  at  first,  and  on  standing  quickly  became 
greenish.  In  other  respects  the  two  liquids  behaved  exactly 
in  the  same  manner;  both  reduced  Fehling's  solution  and 
separated  albumin  ;  on  boiling  ;  the  blue  coloration  produced 
by  iodine  rapidly  disappeared. 

Portions  of  20  c.c.  of  the  sap  were  placed  in  Meissl 
flasks  provided  with  sulphuric  acid  valves,  0  ■  5  c.c.  of  toluene 
added,  and  the  flasks  then  kept  at  2.5 3  (.'.  in  the  thermostat. 
At  the  end  of  the  digestion,  the  liquid  was  neutralised, 
boiled,  made  up  to  100  e.e.,  filtered,  and  the  nitrogen  and 
sugar  in  aliquot  parts  determined  by  Kjeldahl's  and  the 
Allihn-Soxhlet  methods.  The  sap  contains  a  diastatic 
enzyme,  which  increases  the  quantity  of  dextrose  on 
standing  at  0°  C.  When  the  sap  is  evaporated  to  dryness 
in  vacuo  at  30"  C,  it  loses  its  property  of  destroying  dextrose 
(see  below),  the  residue  contains  a  small,  but  constant, 
amount  of  sugar  and  is  able  to  invert  cane  sugar.  The  sap 
also  contains  a  proteolytic  enzyme.  The  quantity  of 
coagulate  obtained  from  the  sap  after  digestion  for  11  days 
was  considerably  diminished,  the  nitrogen  in  the  filtrate 
was  increased,  but  not  to  a  corresponding  extent. 

The  most  interesting  observation  made  was  this,  that  the 
fresh  sap  loses  the  whole,  or  almost  the  whole,  of  its  sugar, 
when  digested  for  several  days.  This  property  was,  how- 
ever, rapidly  lost,  either  after  a  period  of  very  wet  weather, 
or  also  by  allowing  the  material  to  stand  for,  say,  12 — 24 
hours  in  ice.  Heating  to  603  C.  considerably  diminishes 
this  power  of  decomposing  sugar  ;  boiling  entirely  removes 
it.  The  presence  of  oxygen  is  not  essential  to  the  decom- 
position. The  Meissl  flasks  diminished  in  weight  during 
the  digestion ;  carbon  dioxide  was  evolved,  but  its  weight 
was  less   than  the  decrease  in  weight  of  the   flask.    The 
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diminution  in  weight  docs  not  correspond  to  the  sugar 
decomposed,  which  is  evidently  transformed  into  acids, 
since  the  digested  sap  was  very  acid,  whilst  sap  which  was 
boiled  and  then  digested  did  not  bee  »m  a  iid.  Attempts 
to   obtain    a   dry   preparation   with   this    -  i  'yiug 

property    "ere    unsne  iwever,   a    pulverulent   pre- 

cipitate',  obtained   by  the    addition   of   .".  \  solute 

alcohol  to  the  sap  from  the  upper  portion  -:  idir, 

possessed  this  property  in  a  very  diminish  when 

:i  water. — A.  C.  W. 

rove;   Birolatio-n  of .      V.  Osaka. 

Set-  under  XXIII..  page  395. 

PATENT. 

harine  Solutions;  Pr  Desaccharifying . 

A.  Wohl,  Charlottenhurg,  and  A.  Kollrepp,  Braistedt, 
Germany.  Eng.  Pat  t'733.  \pril  10,  1900. 
The  inventors  claim  the  process  of  "  separating  crystallised 
lead  sacrate  from  alkaline  saccharine  solutions  by  adding 
to  the  solution  an  insufficient  quantity  of  lead  oxide  or 
carbonate  of  lead  and  alkali,  simultaneously  or  subsequently- 
mixing  with  finished  lead  Bucrate  for  starting  crystallisation, 
and  then  adding  the  remainder  of  the  necessary  lead  oxide 
or  carbonate  of  lead  and  alkali,  in  accordance  with  the 
progress  of  crystallisation." 

-  cond  claim  provides  for  the  regeneration  of  the 
carbonate  of  lead  "by  saturating  the  lead  suerate  with 
carbon  dioxide  for  separating  the  sugar,  separating  the  basic 
carbonate  from  the  sugar  solution  bv  filtration  and  lixiviatioc, 
then  renewed  saturation  of  the  carbonate  in  the  presence  of 
r  or  highly  dilute  acids,  for  purifying,  and  further 
saturation  of  the  carbonate  with  carbonic  acid  without 
reducing  the  purity  of  the  saccharine  solution.'" 

Finally,  the  process  of  separating  the  lead  suerate  from 
the  he  "  by  malaxing  the  raw  suerate  with  hot  washing 
he-  "  i-  claimed. — J.  1'.  B. 

XYII.-BREWING,  WINES,  SPIRITS,  Etc. 

Fermentation;   The  11  at  of .     A.J.Brown.     J.  Fed. 

Inst,  of  Brewing,  1901,  7,  93—103. 
Foi.iowim.  a  review  of  what  is  known  concerning  the  heat 
changes  taking  place  during  fermentation,  the  author 
describes  his  method  of  using  a  brewery  fermentation 
square  as  a  calorimeter.  The  vessel  was  constructed  of 
thin  copper  cased  with  1-inch  wood  ;  the  top  was  open,  but 
the  fact  that  the  fermenting  wort  was  covered  with  12  ins. 
of  "  head  "  was  considered  almost  perfect  protection  from 
heat  radiation.     The  nect  -  tion   lor  the  thermal 

capacity  of  the   square  could  be   mad-,  as  the   weight   of 
copper  composing  it  was  known. 

In  order  to  utilise  fermenting  mall  wort  for  measuring 
the  heat  of  fermentation,  it  was  ne  tessary  to  ascertain  (1) 
the  rise  in  temperature  of  the  wort  during  an  interval  of 
time  ;  (2)  the  weight  of  sugar  decomposed  during  this 
time  interval ;  (3)  the  specific  heat  of  the  fermenting  wort. 
The  rise  in  temperature  was  measured  by  a  Beckmann's 
differential  thermometer  plunged  into  the  fermenting  liquid. 
Th.  method  oi  estimating  the  amount  of  sugar  fermented, 

1   on  the  fall  of  specific  gravity  of  the  solution 
during  fermentation.    The  specific  heat  was  determined  by 
the  method  of  mixture  ;  it  varied  but  slightly,  and  could 
1     tal  '-n  as  0-968.     Details  of  the  experiments  are 
given  "and  corrections  made  for  the  glycerin  formed  during 
fermentation,   the    specific    heat    of    the   wort,    the    heat 
acity   of  the    copper   vessel,   and    the   carbon   dioxide 
aratedwith  aqueous  vapour  the  evaporation   of  which 
net  off  heat.    The  result  obtained  was   1184  calorics 
evolved  during  the  fermentation  of  1  grm.  of  maltose.     In 
this  calculation  the  weight  of  fermented  sugar  was   deter- 
mined from  its  solution  weight,  but  the  author  uses  another 
method   to   check   the  result.       It   is   known   that   duriDg 
alcoholic  fermentation  the  change  in   volume  of  the  fer- 
menting liquid  is  so  small  that  it  may  generally  be  neglected. 
Taking    this    into    consideration,   it   is   evident    that    the 
difference  between  the  specific  gravity  of  a  liquid  before 


and  after  fermentation  represents  very  closely  the  . 
carbon    dioxide   evolved,  for   this    gas   is    the  onl. 
separated  from  the  solution  during  fermentation. 
has  shown  that  a  given  weight  of  carbon  dioxide  is 
during  fermentation  from  1  grm.  of  a  (",.11  ,(),,  sua 
using  this  weight,  the  author's  value  becomes  llsi'39 
lor  1  grm.  of  maltose.      Se\  cral  determinations  were  cat  I 
out    according  to   the    first   method  (/or.  rit.)  and  a  c  • 
plotted,  with   the   result    that   a   value  of  119 '2  caloric- 
1    grm.   of   maltose   was   obtained.      When  compared  '  i 
Bouffurd's  number,  23-1  K  (this  Journal,  1896,  128). w  i 
is  calculated  on  the  gram  molecule  of  dextrose,  the  autt  i 
becomes  21"  1  K.     (K  represents  the  heat  required  tor  i 
1,000  grms.  of  water  1°  C.)— J.  L.  11. 

Platinum;    Enzymatic    [Catalytic"}    Actions   of  Colli  I 

.      G.   Bredig.      Comptes   Kend.   1901,    132, 

490 — 192.     (See  this  Journal,  1900,  1155.) 
The  remarkably  close  analogy  between  the  mode  of  a<  i 
of    the    inorganic    catalytic   agents    and   of    the    ore  t 
enzymes   has   been  frequently  studied;  for  instance,  in  t 
cases   of  -aceharificalion,   inversion,  saponification,  pri  - 
lysis,  &c.      A  very  large  number  of  the   organic  eu^  < 
bring  about  the  catalysis  of  hydrogen  peroxide,  in  a  nia 
similar  to  that   of  platinum  black.      The  action  i 
enzymes  in  this  respect  is  inhibited  by  increase  of  tem|  - 
tare  above  a  certain  point  and  by  the  addition  of  traa  f 
certain   electrolytes  (see  this  Journal,  1900,  11. ',5).    T 
is  evidence  to  show  that   this  decomposition  of  hub 
peroxide    is    brought   about   by  the  presence  of  a 
enzyme.     The  main  difference  between  the  laws  re| 
the  action  of  the  inorgauic  catalytic   agents  (aci.l- 
&c.)  and  that  of  the  organic  enzymes  lies  in  the  * 
the   latter   bodies   are    colloids,   cod    that    thi  it 
therefore    act    as  suspen.-ions  of  extremely  fine  parti   j 
the  author  terms  them  "heterogeneous  catalysts." 

By  striking  an  electric  arc   between   platinum  p 
water,  the  author  obtained  (see  this  Journal,  1899, 
brown  liquid   containing  platinum  in  the  state  of 
solution.      The  catalytic  action  of  this  liquid  is  rem 
and  has  been  tested  upou  the  explosive  mixture  ol 
and  hydrogen  (electrolytic  gas)  and  upon  hydrogen  p 
With  this  "  heterogeneous  "  or  colloidal  inorganic  citt 
agent,  the  analogy   to  the   organic    enzymes 
!  Its  relative  activity  increases  with  rise  of  temperature 
maximum,  above  which   it    decreases  in  exactlj 
way  as  that  of  the  organic  enzymes. — J.  1".  B. 

Diastolic  Actions  ;   Analog;/  between  the of  I 

Platinum  and  those  of  Organic  Diastases.  G.  B  -' 
Comptes  Rend.  132,  [9],  576—578. 
Colloidal  platinum  and  platinum  black  act  like  oxy  ■ 
in  accelerating  the  oxidatioa  of  pyrogallol,  the  decoloti  « 
of  Indigo  by  hydrogen  peroxide.  &c.  The  activi  0 
platinum,  like  that  of  diastases,  is  lessened  by  I 
increased  by  small  amounts  aud  lessened  by  large  atr  " 
of  alkalis.  Those  substances  which  poisou  (or  deatn  li 
activity  of)  diastases,  poison  (in  the  same  sense)  pla  IB 
too. 

Yeast ;  Extraction  of  Pi  otoplasm  of .     B.  van  • 

Brussels.      Ger.   Pat.    117,303,    Dec.    29,   1898. 
angew.  Chem.  1901,  [8],  202. 
Yeast  is   allowed  to   ferment  in   presence  of  about  >' 
cent,  of  crvstallisable   salts,  the  liquid  filtered  off,  at   '■ 
solid   yeast   residue   employed   for   the  inversion  ol  in 
sugar ;  the  filtrate  is  subjected  to  distillation,  to  obtni  ll 
alcohol   present,   the  coagulated  albumin   then  sepi  I* 
from  the  residual  liquor,  from  which  the  remaining  al1 » 
is   obtained  by  evaporation.     The  yeast  madi 
inverting  the   cane  sugar  is  digested  with  water  at  ' 
the  albumin  being  obtained  from  the  liquid  by  filtratx  0 
evaporation,  and   the  solid  residue  from  the  filtratio  " 
verted  into  a  dry  cattle  food   or  into  glucose  or  oxali  * 
by  ordinary  methods. — T.  H.  P. 

Yeast  Manufacture;  Use   of  Lactic   And  in  —  • 

Bucheler.     Zeits.  fiir  Spiritusind.  1900,  24,  [10]. 
On    general  grounds  the   author  makes  several  cla  I 
favour  of  adding  lactic  acid  to  the  mash  in  which  thi  ■ 
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i  grow,  rather  than  allowing  the  acidity  to  develop  by 

growth  of  the  lactic  acid  bacillus.     The  principal  points 

when  lactic  acid  is  added   to   the  mash,  risk    of  iu- 

tion  b)  other  organisms  is  reduced  to  a  minimum,  and 

working  results  arc  more  certain  ami  easier  of  control. 

under  these  conditions  the  yeast  has   a  greater 

nee  power.      The  mash  is  carried  out  in  the  usual 

I  for   1  —2  hours   at   a   temperature  of  60° — 63°  C.     So 

the   cooling  of  the    mash    begins,  the    necessary 

unit  of  lactic  aeid  is  introduced,  and,  when  a  temperature 

id' si''  ('.  is  reached,  the  pitching  yeast  is  added. 

—J.  L.  B. 

/lines.'   Yeast"  and  the  so-called  Amylomyces  (Mucor 
i),    C.  Wehmer.     Centralbl.  Bakteriol.  [ii.],  1900, 
ilso  Zeits.  f.  Uutersuch.  dcr  Nahr.   und  Genuss- 
littel,  1900,4,212—213. 

yeast    is   a    preparation  used  io   East    Asia   for 

ting  the  fermentation  of  rice.      It  consists  of  pleasant- 

lling  lumps  which  are  powdered  and  sprinkled  over  the 

he  damped   rice.     The  yeast  contains  a  mould 

ih    the    author    calls    Mucor    Bou.rii    (Culm.).      This 

Id  can  he  grown   in   solutions   of  Ucvulose,    dextrose, 

i ne    sugar,    lactose,    maltose,    or    inuliu     with 

one  or  ammonium    nitrate,   alcohol    being    formed  in 

— J.  L.  B. 

-I  Multuse  ;   Synthetic  Action  of .     O.  Emmerling. 

Ber.  1901,  34,  [•*],  600— 60.J. 
the  title  of  "  Reversible  Zymohydrolysis  "  (see   this 
I,  18518,684),  A.  C.  Hill  described  some  experiments 
mged  action   of   certain    yeast   enzymes  upon 
«  eotrated  solutions  of  glucose. 

Bulls  of  Hill's  experiments,  which  were  conducted 
n  the  enzyme  known  as  maltase  [or  glucase],  led  him  to 
tt  inclusion  that  this   normally  hydrolytic  enzyme  had, 
i he  conditions  studied,  a  slight  condensing  action, 
a  small  quantity  of  a  disaccharide  was  produced 
the  glucose  ;  some  evidence   was   adduced   that  this 
ir  maltose.     That  being  so,  Hill  inferred  that  the  hydro- 
maltose   by   the   yeast   enzyme   is    under  certain 
19  a  reversible  process. 
e    present     author    has    re  -  investigated    this    very 
it   theoretical    question,   and   has    repeated    Hill's 
ints.     Working   with   a   maltase    preparation    ob- 
trom  bottom  fermentation  beer  yeast,  he  confirms 
Mill-,   so    far    as   regatds    the    formation    of    a 
mle  by   condensation   of    the    glucose.      But   he 
-hi  -  that  the  disaccharide  produced   is  not  maltose,  but 
altose  of    Fischer,  which    is   also    formed   by  the 
ion   of   acids  upon  glucose.     The   excess   of 
was  removed   by  fermentation    with  a   species  of 
t:  which  had  no  action   upon  maltose.     The  residue  was 
fermentable  by  ordinary  yeast,  and    was    identified 
iltose  by  the  properties  of  its  osazone.     The  author 
iittker  shown  that    this   condensing   action  is   really 
lit  about  by   the  enzyme  maltase,  since  the  enzymes 
ted  from  the  yeast,  which  did  not  ferment  maltose, 
o  synthetical  action  whatever. — J.  F.  B. 


uromycetcs  ;   Variations  of  the .     E.   C.Hansen. 

apwa   ltend.   Lab.   Carlsb'erg.   1900,5,  [1]  ;  through 
•h.  fur  Brau.  1901, 18,  [7],  88—91. 

e  first  part  of  this   paper   the  author  classifies   and 

isious   from  the  results  of  all   his  cemmunica- 

ic  this  subject  during  the   last  11  years.     He  alludes 

production  of  the  elongated  forms  of  cells  resembling 

ia,  which  are  formed  in  the   films   of  old  cultures  of 

The  conditions  under  which  the  ordinary  type  of 

■  yields  descendants  consisting  of  more  or   less  pre- 

raliog  quantities  of  permanently  asporogenous   races 

Certain  yeasts  are  subject  to  variations  in  the 

'   of  their  sedimentary  deposits,  these  becoming  flaky 

■I  er-isting    for    several    generations.     Yeast    may    be 

it  j  ted  under  conditions,  which  may  either  increase  or 

Im  it- rapacity  for  alcohol   production.     Cultivation 

jcral  years  in  media  incapable  of  undergoing  alcoholic 

ii  titiou,  does  not  deprive  the  yeast  of  its  characteristic 

es  of  fermentation  ;  neither  is  it  possible  to   render 
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it  capable  of  fermenting  carbohydrates,  which  it  does  not 
otherwise  ferment,  by  prolonged  cultivation  in  their 
solutions  ;  for  instance,  S.  apiculatus  cannot  be  made  to 
secrete  invertase,  not  s'-  Ludwigii  or  Marxianus  to  secrete 
maltase.  Several  variations  favourable  to  the  brewer  may 
be  obtained,  but  their  tendency  to  revert  renders  their 
application  very  uncertain.  In  the  same  way  yeast  may 
degenerate  during  the  course  of  a  year's  use  in  the  brewery, 
and  in  this  ease  the  variations  are  unfavourable;  the 
simplest  remedy  is  the  introduction  of  a  new  pure  stock. 

The  new  work  contained  in  the  present  paper  relates  to 
the  production  of  permanently  asporogenous  varieties. 
These  are  advantageous  to  the  brewer  on  account  of  their 
relative  constancy,  and  the  ready  detection  of  the  presence 
of  sporulating  wild  yeasts. 

The  method  of  ihe  author  depends  on  the  fact  that  with 
each  species  of  yeast,  the  maximum  limit  of  temperature  at 
which  vegetative  reproduction  takes  place  is  a  few  degrees 
higher  than  the  limit  at  which  sporulation  can  occur.  Con- 
sequently, by  repeated  sub-cultivation  of  the  yeasts,  at  a 
temperature  between  these  two  limits,  cultures  are  obtained 
in  which  the  proportion  of  cells  which  multiply  by  sporula- 
tion is  diminished.  Care  was  taken  in  most  of  the  experi- 
ments to  sow  really  average  samples  from  culture  to  culture, 
so  that  the  production  of  these  varieties  may  be  regarded 
as  a  veritable  transformation  of  habit  and  not  as  a  mere 
selection  of  a  few  asporogenous  cells ;  moreover,  these 
races  can  be  evolved  from  a  single  spore.  In  beer-wort  no 
difficulty  was  experienced  in  obtaining  complete  transfor- 
mation of  cultures  of  .S.  Pastorianus  I.  Johantiisberg 
yeast  No.  II.  did  not  undergo  complete  transformation, 
but  conversions  up  to  90  per  cent,  were  obtained.  With 
other  species,  the  process  was  conducted  on  gelatin  plates 
and  the  percentage  of  cells  transformed  varied  with  the 
species.  Onlv  from  6'.  ellipsoideus  /.,  5.  Luthritiii,  and 
5.  memhranaefaciens  were  no  permanently  asporogenous 
varieties  obtainable.  The  races  were  regarded  as  perma- 
nently asporogenous  when  they  resisted  all  inducements  to 
sporulation  for  one  year,  but  several  of  them  have  been 
preserved  absolutely  constant  for  12  years.  Apparently 
the  only  factor  of  importance  in  bringing  about  this  varia- 
tion from  a  sporulating  to  a  permanently  asporogenous  race 
is  the  maintenance  of  a  relatively  elevated  temperature. 
The  composition  of  the  wort,  frequent  agitation,  and  special 
aeration  had  very  little  iufluence  in  determining  the  change. 

—J.  V.  B. 

Wheat  Embryos;  Saccharifying  Action  of ,  and  their 

Employment    in    Distilleries.      Lindet.     Comptes   Rend. 

132,  [5],  2G1-263. 
Lv  modern  methods  of  milling,  the  wheat  embryo  is  sepa- 
rated, and  is  submitted  separately  to  a  further  milling  to 
clear  it  from  adhering  farina.  The  bran  from  this  opera- 
tion, rich  in  fragments  of  scutellum,  contains  considerable 
quantities  of  a  saccharifying  diastase.  This  appears  to 
have  both  the  dextrinising  and  the  saccharifying  properties 
of  malt ;  though  the  former  is  difficult  to  demonstrate, 
owing  to  the  coagulation  of  the  large  quantities  of  associated 
albuminoids  before  the  necessary  temperature  is  reached, 
yet  the  latter,  by  experiment  on  a  solution  of  dextrin  pre- 
pared from  starch,  was  found  to  be  rather  more  vigorous 
tt.an  in  the  case  of  malt  itself.  On  treating  worts  of  maiza 
and  musts  of  apples  with  "  embryo-bran,"  and  subsequently 
fermenting,  the  alcohol  formed  was  found  to  be  equivalent 
to  both  the  maltose  and  the  dextrin  in  the  original  liquid, 
showing  that  the  ferment  had  completely  saccharified  the 
dextrin.  The  author  suggests  the  use  of  this  bran  in 
distilleries  as  a  cheap  and  effective  substitute  for  malt. 

—J.  T.  D. 

Amylomuces  ;  Investigations   on    Certain    Species  of . 

L.  H.'    Annales    de    la    Brass,    et    de    la    Dist.  3,  [21]  ; 

through  Zeits.  Spiritusind.  1901,  24,  [«],  SO. 
Refereixo.  to  the  recent  papers  bv  Wehmer  and  by 
Sitnikoff  and  Rommel  (this  Journal,  1900,  S39  and  1128), 
the  author  regrets  that  the  observations  of  the  two  latter  on 
the  saccharificatiou  of  starch  pastes  were  so  few,  and  that 
the  conditions  selected  differed  so  widely  from  those  existing 
in  distillery  practice.     These  fungi  make  no  great  demand 
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nutrients,  since  they  grow  well  in  rice  mashes,  but, 
from  the  results  of  Sitnikoff  and  Rommel's  experiments, 
it  would  seem  that  tin-  addition  of  peptone  and  mineral 
nutrients  to  starch  pastes  does  not  yield    i  triable 

medium.  In  a  somewhat  >imilur  manner,  (Vebmer  found 
that  beer-wort  is  a  very  good  medium  for  these  organisms 
and  a  \  i^.T  >n<  maltose  fermentation  is  set  uj .  but  that,  if 
grown  in  ordinary  nutrient  malti  the  fermentation 

is  very  slight  indeed.  Further,  Sitnikofl  and  Rommel  made 
no  provision  for  the  submersion  of  the  mycelium,  which  is 
one  of  the  most  important  factors  in  distillery  practice,  for 
it  is  well  known  that  the  mucors  acl  as  oxidising  ferments, 
if  allowed  to  form  externa]  mvcelia.  Tothe  above  criticisms 
liommel  replies  that  the  investigations  in  question  were 
eairied  out  with  the  object  of  identifying  an  1  characterising 
the  different  species  from  a  morphological  ai  d  physiological 
point  of  view,  tather  than  in  relation  to  distillery  practice. 

—J.  F.  B. 

Molastes;  Application  of  Yeast,  Acclimatised  to  Hydro- 
fluoric Add,  in   the  Preparation  of  Spirit  from  . 

M.    Verbiese.     Hull.    Assoc.   Chim.    de   Sue.   et   de    1 » i— t . 

1901,18,  [S],  583— 588. 
On  account  of  the  insufficient  supply  of  yeast  nourishment, 
and  the  large  excess  of  saline  matters  present  in  molasses, 
difficulty  is  often  experienced  in  distilleries  using  this  raw 
material.  If  employed  for  several  generations,  the  yeast 
deteriorates,  the  power  of  secreting  invertase  becomes 
apparently  dormant,  resulting  in  incomplete  fermentation, 
and  le-s  resistance  towards  the  attacks  of  bacteria.  In 
practice,  therefore,  the  yeast  must  continually  be  rejuvenated 
by  cultivation  in  wort  prepared  from  grain.  Hut  this  last 
step  may  be  avoided,  and,  in  general,  much  better  results 
obtained  by  tin'  methods  worked  out  by  Effront  ;  i.e.: — 

1.  Addition  of  an  antiseptic  (HF)  to  the  molasses 
solution  in  order  to  check  the  development  of  bacteria. 

2.  Filtration,  or  deemtation  of  thj  solution  before  fer- 
in  ntation. 

3.  Fermentation  with  yeast,  acclimatised  or  habituated  to 
do  its  work  in  concentrated  molasses  solutions  in  presence 
of  hydrofluoric  acid.  Yeast  so  acclimatised  retains  its 
invertive  activity  in  successive  generations  ;  and  does  not 
need  strengthening  by  cultivation  in  wort.  And,  apart 
from  other  advantages,  fermentation  in  presence  of  HF  is 
claimed,  notably  to  increase  the  quality  and  vield  of  alcohol 
produced.— II.  T.  P. 

Brantly  "Strengthening"  Essences.  A.  Beythien  and 
F.  Bohrisch.  Zeis.  Unters.  Nahr.  und  Genussaiittel, 
1901,4,  [3],  107—110. 

To  disguise  the  fraudulent  dilution  of  brandy  and  spirits 
with  water,  so-called  strengthening  essences  are  often  added. 
These  consist  of  alcohol  with  a  large  proportion  of  fusel 
oil  [grain  essences]  or  of  alcoholic  extract,  of  ]:ungent 
plants,  such  as  red  or  black  pepper,  grains  of  paradise,  &c, 
in  order  to  produce  a  burning  sensation  resembling  that  of 
alcohol ;  they  are  also  aromatised  with  ethers  and  essential 
oils.  The  analysis  of  these  essences  presents  certain 
difficulties:  they  froth  during  distillation  for  alcohol,  owing 
to  a  high  percentage  of  extract  ;  the  distillate  is  often 
cloudy;  and  on  dilution  tor  the  estimation  of  fusel  oil 
(Rose's  method),  a  separation  of  resinous  matter  occurs, 
and  the  results  are  always  too  high.  The  authors  recom- 
mend the  following  method : —  The  oils,  re>ins,  &c,  are 
separated  by  shaking  the  essence,  diluted  with  water  to 
twice  its  bulk,  with  petroleum-spirit,  and  the  alcohol  is 
estimated  by  distilling  the  residue.  The  petroleum-spirit 
•  .tract,  which  also  contains  the  fusel  oil,  is  filtered,  and 
allowed  to  evaporate  at  the  temperature  of  the  room. 
Under  these  conditions  practically  all  the  fusel  oil  is 
volatilised,  and  thi  residue  contains  only  the  essential  oils, 
which  can  then  be  identified.  If  the 
proportion  ol  fusel  oil  be  very  high,  it  is  estimated  as 
follows  : — in  .  ...  of  thi  ae  measured  into  a  100  c.c. 

flask,  T.~.  i  .c.  ol  absolute  alcohol  are  added,  and  the  mixture 
mark-  up  to  the  mark  with  water  at  lj°C. ;  20  c.c.  of  the 
■ire  ate  then  mixed  with  200  c.c.  of  water  and  5  c.e.  of 
ea  istic  potash  solution,  and  distilled.  The  distillate  is  made- 
up  to  200  c.c,  the  percentage  of  alcohol  is  determined,  and  is 


then  made  up  to  exactly  30  per  cent. ;  the  fusel  oil  is  t  , 
estimated  in   Hose's  apparatus. 

With  the  other  class  of  essence,  not  containing  very  n 
fusel  oil,   ."id   c.c.  of  the   essence   are  mixed  with 
absolute  alcohol,  and    made   up    to    100  c.c;  50  c.c.  of  ■ 
mixture,  30  c.c  of  alcohol,  130  c.c  of  water,  and 
potash  lye  arc  distilled,  and  the  distillate  made  up  to 
the  fusel  oil   being  determined   as  before.     It   is  remai 
that,  in  the  proportion  (1  per  cent.)  in  which  they  are  n 
the   simple  grain   essences   containing  fusel   oil  caano:  • 
detected  in  brandy,  but  at   the  same  time  their  eniplovi  i 
is  absolutely  devoid  of  the  effect  desired. — J.  1'.  I!. 

Cognac;     Significance   of  the  Furfural    Reaction  in   ► 

Valuation  of  .     Th.  YV'etzke.     Zeits.  dffentL  CI 

6,  11  —  10.     them.  Centr.  1901,  1,  [7],  1 J 4 . 

The  nuthor  finds  that  the  furfural   reaction  does  not  a  I 
a  satisfactory  means  of  judging   whether  a  cognac  coot  » 
wine  distillate  or  not.      In  most  eases  the  strongest  rca. 
is  obtained  in  the  intermediate  fractions,  but  a  definite 
cannot  be  laid  down.      The  author  is   not   able  to  coc  i 
Loock's  statement  that  with  a  cognac  to  which  furfural  . 
been  added,  the  first  and  last  fractions  of  the  distillate  i  i 
an  equally  strong  reaction.      The  higher  the  rectiticatic  f 
a  wine  distillate  is   carried,  the  lower  is  the  proportio  f 
furfural  in  the   product;    this  accounts  for   the  i. 
French    cognacs    give    stronger    furfural    reactions 
German.     In  Germany,  also,  the  wine  freed  from 
is  usually  subjected  to   steam   distillation,  whilst  in  li- 
the wine  with  the  lees  is  distilled  directly. — A.  S. 

"  Sake " ;    Chemical    and    Biological    Research** 

Preparation   of .      Y.  Kozai.     Zeits.  f    I 

der  Nahr.  undGenussmittel,  1901,  4,  211—212. 

The   preparation   of    "sake"  may   be    divided   ii 
stages: — (1)   preparation  of  the   "  koji  "  (the  mat 
which   the  mould    develops — "  pilz-malz  ")  ;  (2)  the 
(the   yeast);    (3)    the    fermentation;     (4)    the   i 
clarification,    and    pasteurisation.      The    enzyme 
"koji"'   (Aspergillus  ort/:.v)  forms  dextrose  from 
dextrin,   raffinose,  cane  sugar,  and  maltose,  but  di 
attack   inuliu   or    lactose ;    alcohol  is    detriments) 
enzyme,   which    is    completely    inactive   in   solatBI 
taining  28  per  cent,  of  alcohol.     As,  however,  due 
process  of  the  preparation  of  "  sake,"  there  is  nevi 
than  15  per  cent,  of  alcohol  present,  this  enzyme  n 
be   active   in   the    later  stages   of    the   process.    A 
mould  very  similar  to  Sachsia  suareolus  is  also  fouo  it 
ferments    cane    sugar,    raffinose,    dextrose,    Ii 
maltose,  but  not  trehalose,  rhamnose,  lactose,  or  nieli  *t 
The  yeast  of   sake   readily  ferments  cane  sugar,  m 
mannose,   levulose,  dextrose,  and   methyl  glucoside; 
lose  and  galactose  with  difficulty  ;  does  not  fen 
or  rhamnose  ;  and    splits    up   raffinose  into  nielibios*  " 
levulose. — J.  L.  B. 

Fusel  Oil;   Separation  of  the  Amyl  Alcohols  of —  !■ 

W.  Marckwald.     Ber.  1901,  34,  [3],  179—484 
In   this  communication,  the  author  deals  historicall  in 
theoretically   with    the   three   principal    methods   h-  rt 
proposed  for  separating  the  two  constituent!  of  fuse  i 
inactive  isoamyl  alcohol  and  active  amyl  alcohol. 

Pasteur's  method  consists  in  the  preparation  of  tlt<  o) 
acid   sulphates   and    the   fractional  crystallisation  ol  »' 
barium  salts.     The   salt  derived   from   the  UMCti 
is    far   less    soluble   than    that    from  the   optically    i 
isomeride,  but  its  preparation  in  the  pure  state  is  a  '* 
of  great  difficulty,  requiring  about  20  crystallisations,  b 
apparently  to  the  formation  of  isomorphous  mi 
The   more   soluble   salt   cannot   be   obtained 
approximately  pure  state.     The  method  of  Le  Hel  is 
upon  the  greater  velocity  of  the  csterificatio"  a) 
alcohol   when   a   current   of  hydrogen   chlori .' 
through    the   boiling   mixture    of   alcohols.      After   < 
treatment  the   unesterified  residue  becomes   I 
optically  active  isomeride,  and  the  author calcnl 
Bel  probably  prepared   a  substance  containiog  about   I 
cent,  of  the  active  alcohol. 
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iters'  method  is  a  modification  of  tbe  Le  Bi  I  process* 
!,,  h  the  mixed  alcohols  are  heated  in  closed  vessels, 
v.-rv  highly  concentrated  aqueous  hydrochloric  acid. 
,  L6  litres  of  fusel   oil,  Rogers  obtained  250  c.c.  of  a 

.lining  88-5  per  cent,  of  the  active  alcohol 
im'  operations.  If  the  treatment  had  bum  carried 
it,  tho  author  calculates  that  Rogers  should  have  got 
.•.  of  a  product  of  99  per  cent,  purity, 
urn  thr  results  of  the  two  last  processes,  it  would 
thai  Le  Bel's  method  is  less  wasteful  than  that  of 
>.— J.  F.  I'.. 


. 


Oil ;  Separation  of  the  Amyl  Alcohols  of .     //. 

Marckwald  and  A.  McKenzie.  Her.  1901,  34,  [3], 
-491. 

lain  difficulty  attending  Pasteur's  method  of  separa- 
tee, preceding  abstract)  lies  in  the  fact  that  the 
i  -alls  of  the  derivatives  of  the  two  alcohols  are 
phous.  With  the  hope  of  finding  a  simpler  method 
Mate  principle,  the  authors  prepared  the  acid  amyl 
of  several  substituted  phthalie  acids,  but  iu  all  eases 
mud  that  the  derivatives  of  the  two  alcohols  were 
I'luuis,  and  yielded  mixed  crystals.  The  acid  finally 
d  as  most  convenient  was  nitrophthalie  acid — 

[COOH.COOII.NO.,  =  1.2.3]. 

ields  two  isomeric   series   of  acid  esters,  differing  in 
I  9  position  of  the   amyl   residue,  according  to  con- 
By  boiling  3   parts   of  arnyl  alcohol   with   1    part 
nail  and  03  part   of  sulphuric  acid  for  seven  hours, 
■y]  acid    nitrophthalates   were   the   main   products, 
le  products   of   esterification   of   commercial   fusel 
e  »as  comparatively  little   difficulty   in   separating 
isoamyl  derivative  in  the  pure  state.     After 
1   reervstallisations  from    carbon    tetrachloride  and 
Diene,  it  melted  constantly   at  95°  C,  and  yielded 
live   isoamyl   alcohol  on   saponification.     For   the 
tion  of  the   optically  active  isomeride,  the  authors 
■  from   a  product   obtained   from    fusel   oil   after   a 
icy  treatment  by  a  modification  of  Le  Bel's  method, 
"duct  contained  about  62  per  cent,   of  the  active 
it   was   converted     into    the    1-amyl    acid   nitro- 
-,  and  the  optically  active  ester  was   separated 
■  elaborate  series  of  systematic  crystallisations  from 
This  operation  was  rendered  very  complicated 
tl|  isomorphism  of   the   components   of   the  mixture, 
i     active  isomer    was   finally   obtained   in    a    pure 
elting  at  114°   C.     In   acetone   solution  the   ester 
I   optical   rotation    of    [a]„  =  +  6'5°,   c  =  10    at 
This   ester    is  readily  saponified  in   the  cold  by 
t  !  soda,    yielding    the    pure    optically    active    amyl 
Active  amyl  alcohol  boils   at  128°  C.  ;  its  density, 

0-816;  and  its  specific  rotation  [a]D  =   —  5'90°  at 


;tivc  amyl  alcohol  differs  in   odour   from   the  in- 
omer,    and     does   not   produce   the   characteristic 
ensation,  although  its  narcotic  effects   seem  to  be 
I. — J.  F.  B. 


Determination  of ,   by  the   Hydrochloric 

icid-Phloroglucinot  Method.     E.  Krobler. 

See  under  XXIII.,  paye  396. 

mination  of  Starch  in  Mired  Pressed . 

11.  Lange. 

See  under  XXIII.,  page  395. 

dim   and  Determination   of  Salicylic  Acid 
'» .     A.  Ferreira  da  Silva. 

See  under  XXIII.,  page  396. 

9.")3 ;  Action  upon  Metals  of  .     Malmojac. 

.1.  Pharm.  Chim.  1901, 13,  [4],  169. 

See  under  X.,  page  365. 


Selenium  Compounds,  Ihe  Marsh  Arsenical  Minor,  and 
the  Beer-Poisoning  Epidemic.  P.  \\\  Tunniclifl'e  and 
1 1,  Rosenheim, 

See  under  XXIII.,  page  390. 

PATENT. 

Spent  Wash  or   Residues;    Treatment  of  Distiller's . 

( '.  (i.  Sudrc  and   C.  V.  Thierry,  Paris,     ling.  Pat.  3522, 
Feb.  22,  1900. 

The  invention  relates  to  the  recovery  from  distiller's  spent 
wash  of  by-products  consisting  of  nitrated  substances  in  the 
form  of  ammonia,  glycerin,  tars,  and  mineral  s;1|ts.  The 
previously  concentrated  wash  is  delivered  in  the  form  of 
a  continuous  sheet  on  to  an  endless  travelling  surface,  which 
is  then  subjected  to  the  necessarj'  degree  of  heat  iu  a  closed 
chamber.  In  this  way  frothing  and  the  formation  of  scum, 
which  give  trouble  when  the  wash  is  heated  in  hulk,  are 
avoided.  Various  arrangements  of  travelling  heating  sur- 
faces and  means  for  separating  the  gaseous  and  liquid 
products  from  the  solid  residue  are  described. — J.  F.  B. 


XV1IL— FOODS;  SANITATION;  WATER 
PURIFICATION,  &  DISINFECTANTS. 

(.A.)— FOODS. 

Butter ;   Low  Iteichert-Meissl    Value  of  Dutch . 

L.  T.  lteicher.     Zeits.  augew.  Chem.  1901,  [6],  125—129. 

The  systematic  researches  of  Nilson,  Vieth,  and  other 
chemists  have  shown  that  there  is  an  increase  in  the 
proportion  of  volatile  fatty  acids  in  Dutch  butter  at  the 
beginning  of  lactation,  and  that  at  the  end  of  that  period 
the  amount  again  becomes  low.  The  author  has  made  a 
still  more  comprehensive  investigation  in  the  Amsterdam 
public  laboratory,  analysing  tbe  butter  from  the  same  cows 
and  herd  month  by  month  from  1894  to  1901.  He,  too, 
finds  that  the  Reichert-Meissl  value  of  genuine  samples  is 
frequently  lower  than  that  commonly  accepted,  the  results 
during  the  autumn  being  invariably  lower  than  those 
obtained  during  the  rest  of  the  year.  The  maximum, 
minimum,  aud  mean  results  for  each  year  are  given  in 
tabular  form. — C.  A.  II. 

Albumin ;     Transformation    of   ,    into    Globulin.       J. 

Starke.      Zeits.    Biolog.    1900,  40,    494—525.       Chem. 
Centr.  1901,1,  [7],  402. 

Hoite-Set leu's  statement  that  a  globulin  can  be  prepared 
from  albumin  is  disputed  by  Xeumeister.  The  author  has 
succeeded  in  obtaining  from  albumin  a  body  similar  to 
globulin  by  subjecting  egg  albumin  to  prolonged  dialysis 
at  75° — 85°  C.  The  substance  obtained  is  coagulated  by 
heating  to  100°  C,  and  by  heating  with  salt  solution.  The 
products  formed  from  the  substance  by  boiling  with  hydro- 
chloric acid  have  a  greater  cupric  reducing  power  thau 
those  formed  from  albumin. — A.  S. 

Albuminoids ;  Precipitation  of  ,   by   Chloroform.     E. 

Salkowski.     Zeits."  physiol.  Chem.  1900,   31,    328—337. 
Chem.  Centr.  1901,  1,  [6],  333. 

Tee  author  has  made  a  series  of  observations,  from  which 
it  appears  that  albuminoids  are  precipitated  by  chloroform. 
Chloroform  also  appears  to  render  albumoses  insoluble. 
An  aqueous  solution  of  albumoses,  prepared  by  peptic 
digestion  of  serum  albumin,  was  converted  by  chloroform, 
on  long  standing,  into  a  paste.  From  the  separated  matter 
dysalbumose  and  a  small  quantity  of  a  body  similar  to 
globulin  were  isolated.  Apparently,  therefore,  a  separation 
of  the  dysalbumose  from  protalbumose  and  deutero-albu- 
moses  had  been  effected  by  the  chloroform.  From  milk 
which  was  preserved  for  13  years  with  chloroform,  the 
casein  had  separated.  From  the  filtrate  no  albumoses  or 
peptones  could  be  obtained.  The  albuminoids  of  milk, 
therefore,  even  on  long  standing  with  water,  undergo  no 
alteration  with  formation  of  albumoses  and  peptones. 

—A.  S. 
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Fruit   Juices   used    in    the    Manufacture   of    I' 

Syrups     \     .-   The  Composition  of .     Truchoo  and 

Martin-Claude.  J.  Pharm.  China.  1901,13,  [•*].  171—176. 


Tbe  authors  have  examined  the  composition  of  the  j 
of  certain  fruits ;  the  results  are  contained  io  the  folio 
table,  expressed  in  grms.  per  litre  of  juice  : — 


Be      Invert 
Gravity. 


Saccharose, 


Saccharimeter. 


Befbre  Alter 

Inversion.    Inversion. 


Cherry,  early lOtoi 

season l"055l 

Strawberry,  early 

season P0482 

Raspberry 

Red  p 

White  irooseberry 

Black  currant 1-0055 

Peach l'OSW 

Pear 

Quince 1-0480 

Apple l"068» 


38*49 
W18 

S7-  IS 

116-60 
S3' 50 

10^-Ml 


111-80 


6-60 


-  9-0 

-  166 

-  70 

-  210 

-  150 

-  iro 

-  15-S 

-  23-0 
+     25 

-  10 -2 

-  7-1 

-  8-0 


-  9-0 

-  W6 

-  70 

-  210 

-  15-0 

-  n-o 

-  IS  -8 

-  K-o 

-  iro 

-  10-3 

-  74 

-  15-S 


Ar|.ll'.\ 

calculated 

IIS 

tartaric 
acid. 


495 
8-  w 
B-1B 
1152 
W82 
88-60 
25  -05 
81-44 
ti-si 
2-tll 

g  so 

7  41 


Precipi- 
tated 


jliol. 


Alcel 


3+0 
2' 40 
10-00 
18-80 

8-60 

7 -so 
10-80 
7-450 
8-60 

460 

Ij'su 


Mineral 
Matter. 


K.O. 


3-00 
I  Si 

5-78 

4-32 
:.-  11 
111 

7-ao 

4-70 
856 
420 
fit 


o-« 

0 

0 

i,  M 
rot 

1  63 
076 

I'M 

8-Ot 


Citric  acid  is  present  in  all  the  fruits,  with  the  exception 
of  cherries  of  the  season.  Tartaric  acid  was  absent  from 
white  gooseberries,  pears,  and  apples,  but  present  in  all  the 
others. 

The  shorter  table  contains  the  results  of  the  examination 
of  certain  fruits  from  which  the  extraction  of  juice  was 
difficult ;  the  quantities  are  given  in  grnis.  per  100  grms.  of 
fruit  :— 


Invert       Sac 
Siisar.  charose. 


Saccharimeter. 


Apricot  . . 
Greengage 

Mirabel  le 


Hefore  Alter 
[nvcr-  Inver- 
sion,      si, m. 


8-61 

.  .  i 
657 


11.-,  +29-6 
0-80  -  7'0 
304 


■  WO 

•20-0 


Mineral 
Matter. 


KsO.     PA. 


0M> 


0126      0-05 

0-115    o  or, 
0-217     0-07 


In  t.  -ting  for  salicylic  acid,  a  doubtful  reaction  is  often 
given  by  ferric  chloride.  If  the  fruit  juice  be  treated  by 
the  following  process,  no  coloration  is  obtained  in  the 
absence  of  salicylic  acid.-— 100  c.c.  of  liquid  (preserve, 
syrup,  juice,  mixed  with  an  equal  volume  of  water)  are 
shaken  with  2  c.c.  of  strong  ferric  chloride  solution, 
10  grms.  of  calcium  carbonate  are  then  added  whilst 
shaking.  The  mixture  is  allowed  to  deposit,  and  the  liquid 
filtered.  The  filtrate  is  extracted  with  ether,  the  solvent 
evaporated,  the  extracted  matter  dissolved,  and  tested  with 
dilute  ferric  chloride  solution. 

The  colouring  matter  of  the  fruits  mentioned  above  is 
not  extracted  by  ammoniacal  amy]  alcohol  (except  that 
of  the  peach,  which,  though  giving  a  rose-red  solution  in 
amyl  alcohol,  does  not  dye  silk).  These  natural  colouring 
matters  cannot  be  confounded  with  those  of  archil,  logwood, 
cochineal,  &c. — A.  C.  W. 

Foods;  Detection  of  Artificial  Sweetening  Agents  ["  Sac- 
charin "]    in .      Zeits.    Ver.    Deutsch.    Zticker-Iud. 

1901,  [541],  95. 

See  under  Will.,  page  393. 

So'anine  ;   Formation  of ,  in  Potatoes  under  the 

Influence  of  Bacteria.      R.  Weil, 

.See  under  XX.,  page  384. 

PATENTS. 

euriting  Liquids)  Apparatus  for . 

Nabouleix,  Bordeaux,  France.     Kng.  Pat.   13,749, 
July  31,1 

The  apparatus  comprises  a  heat  exchanger,  steriliser,  and 
receiver,  the  latter  being  a  chamber  interposed  between  the 
steriliser   and   the  cooling  part   of  the    heat    exchanger, 


wherein  the  liquid  is  retained  long  enough  to  compli 
sterilisation.     The   steriliser  is  a  coil  of  pip, 
liquid-hath   completely  filled  with  liquid,  the  ex pans 
contraction  of  which,  or  the  pressure  of  vapour  from 
works   a   regulator  which,  by  controlling   the  amoi 
liquid  flowing  through  the  steriliser,  and  also  the  amo 
gas  passing  to   the   burner,  maintains  a  constant  ter 
ture.     This    constant    temperature    may  be   varied 
certain   limits   by  varying  the  capacity  of  the  liquii 
the  volume  of  liquid  being  fixed,  which  is  effected  by 
of   a    small    auxiliary    chamber    connected  with  the 
chamber  and  containing  a  flexible  rubber  diaphragm 
by  a  screw — L.  A. 

Milk;   Diabetic  Sugar-free •.     E.  W.  Morris, In 

Kng.  Pat.  16,199.  Sept.  12,  1900. 

According  to  the   directions  of  this  patent,  the  n 
removed    from    5   gallons    of   the    milk    by   a  cent 
machine  and  set  aside.     The  milk  is  then  heal 
acidified  with   200  c.c.  of  glacial  acetic  acid,  and  tb 
cipitated   casein  filtered   off  through   muslin, 
washed.     The  casein  is  now  dissolved  in  about  200  c 
25  per  cent,  solution  of  potassium  hydrate,  diluted 
pint   of   distilled   water,  the   cream   previous! 
added,  together  with  12   grains   of  soluble  "  • 
grains   of  sodium    phosphate,   20   oz.   of  lie 
minims  of  a  solution  of  formaline,  and  distilled  rati 
temperature  of  'JO    F.  sufficient  to  make  .->  gallons. 

I  )r  casein  may  be  obtained  from  separated  milk,  ii 
case  4  per  cent,  of  fat  is  to  be  added  to  the  pra 
means  of  an  emulsifier. — \V.  P.  S. 


Milk  similar  in  Composition  to  Human  Milk;  Pro  -J' 

Producing    Condensed  .      A.   Saner,   / 

Germany.      Kng.  Pat.  647,  Jan.  10,  1901, 

The   process  claimed  is  as  follows: — 1,000  litres  | 

milk  arc,  after  the  addition  of  5  grms.  of 

placed    in    a    vacuum     pan,   heated    to   35  — 4U 

evaporated   to  about  500   litres.     200   litres 

and   receive   the   addition   of  45   kilos,  of  cooke.l  N 

butter,  and  120  kilos,  of  sugar.     After  stirring 

is  run  back  into  the  vacuum  pan  and   further 

to  about  46U  kilos.    During  this  evaporation  thi 

ic   thoroughly  emulsified.     The  CO 
is  then  passed  through  sieves  into  receiving  cat,  *! 
30  grms.   of   sodium   bicarbonate,    dissolved  in  1  r' 
water,  are  added.     The  prepared  milk  is  then  sealei 
and  sterilised.     For  use  it  is  diluted  with  13  parts  i  r' 

-V 

Milk;  Separatiiai   nf  Casein  and    Whey  from 
Szekcly,  and   E.   Kovacs,  Buda-Pesib,  Hungar 
Pat  755,  Jan.  11,  1901. 
The  process  claimed  consists  in  heating  mill 
or    butter    milk     under     pressure    with   carl>»'< 
Dutiug   the   treatment  the   temperature  is  maint  t 
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I  blood  heat  and  the  milk  is  agitated.  A  suitable 
■are  is  15  to  80  atmospheres.  The  precipitated  casein 
lie  separated  from  the  whey  by  filtration.  — W.  P.  S. 

J.)— SANITATION;  WATER  PURIFICATION. 

iking  Water;  Examination  of ,  with  Amidonaph- 

-  K  -  mill.   I>!i    Erdmann's    Method.       A.    Fernau. 
-tcrr.-uug.  Zeits.  Zucker-Ind.  u.   Laudw.  29,  861  — 
13;  Chem.  Cciitr.  1901,  1,  [S],  475. 

thor  refers  to  the  doubts  which   have  been  raised  in 

0  Erdiuann's  method  for  the  qualitative  and  quan- 

ni  of  nitrons  acid    in  drinking    waters    (this 

190<>,   '2'').   and     he    considers    that    Krduiann's 

•  thai    N  <  ';,  is  present   in  all  waters   contaminated 

quantities   of  animal  matter,   whilst   every   good 

ug  water  is  free  from  N.ll„  is  at  least,  open  to  doubt. 

itive  experiments  with  Krdmann's  reagent  and  with 

.iie  diamine  show  that  the  latter  is  less  sensitive, 

different   to  greater  quantities  of  iron,   N..(K   and 

li  Using  substances  ;  Krdmann's  reagent  in  presence 

f    ch  iron  (50  nigrms.  per  litre)    gives  a  wine-red  eolor- 

The  author  concludes   that  m-pheuylene   diamine  is 

i eagent  for  N.,0„   particularly  as  its   sensitiveness 

igh  as  to  had   to  false  judgment  as  to  the  value 

rinking  water.— A.  S. 

Sterilisation   of ,  by  means  of  Ozonised 

[Abraham    and    Marmier    Process].      F.     Krull. 
1   Gubeleucht.  1901,  44,  [6],  102—104. 

t  for  the  sterilisation  of  drinking  water  according 

t  Abraham  and  Marmier,  shown  in  operation 

Paris  Exhibition  of   1900,  excited   much  interest  in 

i  he  fact  that  the  town  supply  of  Lille  had  been 

v  it   with   satisfactorv   results    (see  this   Journal, 

;   1899,  601;  and    1901,271).      Hitherto,   it    has 

nnd  difficult  to   produce   a   sufficiently  large    pro- 

'   ozone   in  the  air  treated,  owing  to  the  fac    'hat 

•he  yield  increases  with  the  tension  of  the  current 

i-    temperature   ri-es   simultaneously,  and  a  high 

re  destroys  a  part  of  the  ozone   formed.     More- 

;  .eld  increases  with  the  proximity  of  the  poles  to 

r.  hut   the  risk  of  sparking  likewise  increases, 

formed  only  under  the  silent  discharge.     The 

B   r  consists  of  a  tower  to  the  top  of  which  the  water 

'1,  and  down    which   it   passes    in    a   tine    sprav, 

in  up-current  of   ozonised  air.      The    unpurified 

t   I. die  contains  from   1,000  to  4,000  organisms  per 

timetre  ;  after  passing  this  steriliser  there  remain 

•  to  100  non-pathogenic  organisms  per  cubic  centi- 

i     From  2  to  3   per  cent,  of  the  oxygen  of  the  air 

:    is   converted   to   ozone ;    a   higher    percentage   is 

I   ible,  having  regard  to  the  palatableness  of  the  water 

risk  of  forming  oxides  of  nitrogen.     Referring  to 

e  author  assumes  that  20   grms.  of  ozone  can  be 

did  per  horse-power-hour.      The    Lille   trials    have 

*jthat  5-8  grms.  of  ozone  per  cubic  metre  of  air  are 

I  to  sterilise  water  completely;    hence  the  power 

Ml  to  ozonise  the  air  to  this  degree  is  0-29  horse- 

■••  our  per  cubic  metre,  and  at  6  Ffennige  per  horse- 

e'.onr,  the  cost   is    174  Pfennige    per  cubic    metre. 

■irs  are,  however,  wanting  as  to  how  much  of  this 

'  I  air,  and  how  much  water  pass  through  the  steriliser 

i  .n  time,  and  hence  it  is  not  possible  to  compute  the 

of   sterilising   water   by  this   process.     But  if 

drawn  from  an  adjacent  river  or  lake,  filtered  by 

'1  then  sterilised  by  this  process,  the  author  considers 

-hould  be  less  than  that  of  conveving  spring 

^trough  long  mains  from  a  distance. — J.  A.  B. 

M  in  Distilled  Water.     P.  P.  Deherain  and 

Comptee  Rend.  132,  [9],  523—527. 

•  n   1875,   concluded    from   his    experiments    that 

eds  immersed  in  natural  waters  would  germinate, 

1  in  distilled  water  would  not,  and  that  the 

n  ordinary  waters  were  necessary  for  ger- 

1  and  growth.     The  authors  show  that  seeds  will 
"  e   in    pure   distilled    water   absolutely   free    from 

"ut  that  the  minutest  traces  of  copper  prevent 


germination  completely.  Li\  ing  organisms  like  mush- 
rooms, alga',  and  germinating  seeds  of  higher  plants,  form 
reagents  for  the  detection  of  traces  of  a  metal  like  copper, 
of  a  far  more  delicate  character  than  the  ordinary  chemical 
ones. — J.  T.  D. 

PATENTS. 

Air  if  Rooms  ;  Purification  of  the  .     F.  YV.  Hovvorth, 

London. — From   ( I.  Titcl  and   W'olde,  Berlin.     Eng.  Pat. 
23,245,  Dec.  19,  1900. 

Diaphragms  of  caoutchouc  or  similar  material  arc  inserted 
in  openings  in  the  walls  of  rooms,  through  which  noxious 
gases  are  eliminated  hy  diffusion  or  osmosis  without 
causing  draughts. — L.  A. 

Sewage;  Apparatus  for  the    Treatment  and  Disposal  of 

.     D.  Cameron,  F.  J.   Commin,  and  A.  J.  Martin, 

Exeter.     Eng.  Pat.  4173,  March  5,  1900. 

In  order  to  avoid  the  necessity  for  pumping  sewage  in  flat 
districts,  one  or  more  septic  tanks  are  placed  as  high  up  in 
the  course  of  the  outfall  sev.er  as  possible.  The  sewage  is 
thus  deprived  of  its  solid  matter,  and  may  be  conveyed  to 
the  outfall  at  a  flatter  gradient  than  would  he  necessary  for 
the  self-cleansing  of  the  sewer  if  the  crude  sewage  were  to 
be  passed  along  it.  Such  tanks  also  act  as  compensating 
reservoirs,  and  may  render  it  practicable  to  make  the 
outfall  sewer  smaller  than  would  otherwise  be  necessary. 
Means  for  the  automatic  removal  of  deposit  from  septic 
tanks,  dependent  upon  the  rise  and  fall  of  the  level  of  the 
liquid  in  such  tanks,  are  also  described. — L.  A. 

Bacteria  Beds   or  Filters,  Tanks  and   the  like ;  Apparatus 

for  Automatically  Emptying .     J.  Graham,  Carlisle. 

Eng.  Pat.  13,658,  July  30,  1900. 

A  cistern  is  so  placed  in  the  course  of  a  valve-controlled 
outlet  passage  from  a  filter-bed,  that  when  the  valve  is  open, 
the  outflowing  liquid  passes  into  the  cistern  and  overflows 
therefrom,  so  as  to  maintain  in  a  raised  position  a  float  in 
the  cistern,  hy  which  the  valve  is  operated.  The  cistern 
has  a  regulated  self-emptying  outlet,  which  lowers  the  float 
after  the  filter-bed  has  emptied  itself,  and  a  time-controlled 
flush  which  charges  the  cistern,  and  raises  the  float  after  the 
filter-bed  has  become  full  again,  and  has  remained  full  for 
the  requisite  period. — L.  A. 

Effluents;    Apparatus  for  Purifying  .     O.   Schmidt, 

Dresden,  Germany.     Eng.  Pat.  1777,  Jan.  25,  1901. 

This  apparatus,  designed  especially  for  paper  works, 
comprises  a  tall  cylindrical  settling  tank,  into  which  the 
effluent  is  admitted  just  below  the  upper  level  of  the  liquid, 
and  flows  downwards,  the  particles  of  fat  and  scum  rising 
and  overflowing  at  the  top,  whilst  the  heavy  particles  of 
sand,  &e.,  settle  into  the  conical  bottom.  The  partially 
clarified  liquid  leaves  this  tank  near  the  bottom,  rises  slowly 
through  a  vertical  pipe  of  large  diameter,  and  flows  through 
one  or  more  shallow  settling  tanks  in  which  the  fibrous, 
loading,  and  other  material  is  deposited. — L.  A. 

(C.)— DISINFECTANTS. 

Antiseptics ;  Influence   of  Glycerin  as  a  Solvent    on    the 

Disinfecting    Power    of   .      O.    von    Wuuschheim. 

Arch.  Hyg.   39,   101—141.     Chem.  Centr.  1901, 1,  [7], 
408. 

The  author's  experiments  show  that  commercial  glycerin 
exerts  a  certain  bactericidal  influence  on  Staphylococcus 
pyog.  aureus,  and  Bad.  coti.  In  mixtures  of  glycerin  and 
water,  the  bacteria  can  exist  for  the  longest  time  when  the 
proportion  of  water  is  large  ;  the  effect  of  mixtures  con- 
taining small  proportions  of  water  appears  to  vary 
according  to  the  kind  of  bacteria  used.  Sulphuric  acid, 
oxalic  acid,  caustic  potash,  phenol,  the  three  isomeric 
eresols,  creolin,  saprol,  lysol,  thymol,  formol,  and  tannin, 
possess  less  disinfecting  power  when  dissolved  in  glycerin, 
than  in  aqueous  solution  of  equal  concentration.  On  the 
other  hand,  hydrochloric  acid  and  acetone  are  more  active 
in  glycerin  solution  than  in  aqueous  solution,  whdst  acetic 
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..oi.l  has  about  the  same  disinfecting  power  with  both 
.  ,ts.  The  Jisinfectiug  power  of  aqm  >us  glycerin 
solutions,  contaiuin;  -J-:,  per  coot,  of  phenol,  increases,  the 
greater  the  proportion  of  water  present,  and  with  a  solution 
containing  about  SO  per  cent,  of  water,  is  equal  to  that  of  a 
2-5  per  cent,  aqueous  solution  of  phenol.  Phenol,  o-cresol, 
lvsol,  and  creolin,  possess  less  disinfecting  power  in  glycerin 
soap  solutions  than  in  aqueous  soap  solutions  of  the  same 
strength. —  A    S. 

PATENT. 

Antiseptic*  ;    Improved   .     A.   Zimmerman!!.   London. 

For  (hem.  Fabrik   K.  Schering.  Berlin.     Eng.  Pat.  5931, 

March  30,  1900. 
Tiik  inventor  claims  a  new  class  of  antiseptics  with  alkaline 
reaction,  made  by  combining  mercury  salts  with  organic 
bases,  which  have  no  toxic  action,  and  which  do  not 
coagulate  albumin.  Another  claim  particularly  specifies 
the  employment  of  ethrlenediamiue  as  the  organic  base. 
Instead  of  the  free  bases,  the  carbonates  of  the  bases  may- 
be employed  if  more  convenient.  The  compounds  may 
generally  be  separated  in  the  solid  state  by  the  addition  of 
alcohol  to  their  solutions.  The  mercury  compounds  with 
these  bases  have  no  irritating  action,  and  may  be  used  in 
more  concentrated  solutions  than  mercuric  chloride ;  the 
mercury  salts  of  organic  acids  are  particularly  applicable. 

—J.  F.  B. 

XIX-PAPER.  PASTEBOAED,  Etc. 

Waste  Waters   [Paper  Machine]  ;    Purification  of , 

and  Recovery  of  Pidp.     O.  Schmidt.     Papier-Zeit.  1901, 
26,  [13J,  475-477. 

Foit.MKitLv  the  author  used  to  recover  the  pulp-sludge  from 
the  wash  waters  of  the  paper  machine  by  allowing  it  to 
settle  in  tanks..  But  it  was  found,  especially  when  starch 
was  employed,  that  slimy  deposits  were  formed  and  con- 
taminated the  recovered  pulp,  clogging  the  felts  and  wires 
and  setting  up  fermentation.  In  the  course  of  further 
experiments  it  was  noticed  that  when  the  water  was  allowed 
to  stand  under  pressure,  the  separation  of  scum  and  greasy 
impurities  at  the  top  was  much  more  complete,  and  the 
deposition  of  slime  in  the  recovered  pulp  never  occurred. 
This  was  the  basis  on  which  the  author  designed  his 
recovery  plant. 

The  water  collected  in  the  bed  of  the  machine  is  pumped 
up  to  the  reservoir  A  (see  Fig.),  where  the  major  portion  of 
the  grea-e  is  skimmed  off  the  top.  It  then  passes  to  a  lower 
ressel  of  peculiar  shape,  B,  where  sedimentation  is  effected 
under   pressure.       Here    the  finest    particles  of  scum    and 


grease  rise  to  the  top,  whilst  the  purified  pulp  sinks  t.  e 
bottom,  and  is  drawn  off  to  the  paper  machine  for  dili  • 
the  pulp  The  remainder  of  the  water  from  I; 
raiseil  to  the  tank  C,  and  the  finer  particles  of  pulp,  »  h 
settle  out  on  further  standing,  are  mixed  with  the 
the  beater,  whilst  the  clear  water  is  passed  away  thr  h 
the  tank  D. 

Except  with  very  thin  papers,  it   is  not    profitable 
the  "back   waters"   beyond    those   coming  from  the  t 
vacuum  box.       In   the  cafe   of   the    waters  from  mill-!  ; 
and    half-stuff   machines,  the    author   prefers   to  re 
pulp  by  piussiug  the  waters  slowly  over  a  system  of  V-sl  -i 
troughs. — J.  F.  li. 

PATENTS. 

Crystalline  Bodies  containing  Water;  The  Solidifi 

.     W.  P.  Thompson,  London.     From  V.  Hurai 

Paris.     Eng.  Pat.  4556,  March  9,  1900. 

Thk  process   consists    in   "  converting   into   solid    n  ■ 
mineral   substances   insoluble    in    water    containing     I 
chemically  combined,"  and  "  in  mixing  said  substni 
fibrous  or  powdery   substances,  and   subjecting  then 
high  temperature  while  they  are  being  strongly  compre 
Also,  hydrated  alumina,  silica,  iron,  and  copper,  hy>  e 
oxides,  and  the  like,  may  be  similarly  treated,  whether  | 
mixed  or  combined  with  such  fibrous  or  powdery  sub* 
as  asbestos,  graphite,  paper-pulp,   &c,  or  otlierwine    I 
pressure  to  which  the  substances   are  exposed  may  tj 
according  to  their  nature  and  the  qualities  required 
product,  from   100   to    1,000   kilos,  per  sq.  cm.  of  si  r, 
and   the   temperature  from   100°  C.   to  1,000°  Cor 
As  the  pressure  is  increased,  the  hardness  of  the  sob  u 
increases  and  its  elasticity  diminishes.      Artificial  mil  it 
is  obtained  by  subjecting  the  precipitate  produced  on  i  in 
sodium  carbonate  solution  to  a  cupric  solution,  to  ho  a 
pression   at   a   temperature  between   l.'>U:   ('.  and  *   i 
Hydrated  aluminates  and  silicates  mixed  with  graphii  m 
subjected  to  the  process,  yield  a  mass  stated  to  be  av  U 
in  the  manufacture  of  crucibles,  pencils,  crayons,  c 
for  electric  lights,  &c.     Some  of  the  examples  given   U 
to   mixtures  of  asbestos  with  certain  salts,  yielding 
hot  compression,  masses  which  may  be  rolled  onl 
or  used  for  making  articles  intended  to  receives  poli* 

Paper  and  Paper  Board  ;  Making  Sheets  or 

Lengths    of from    Pulp.      H.    H.    Lake.    I 

L.  Weldon,  New  York.     Eng.  Pat.  18,786,  ( I 

The  paper-making  machine  claimed,  consists  e«ent  j 
a  frame  supporting  two  travelling"  making  » 
towards  each  other  at  the  bottom  and  forming  two 
sides  of  a  hopper,  into  which   the  pulp   is  deli 
distance  between  the  wires  may  be  varied  according   " 
thickness  of  the  sheet  desired.     The  stuff,  as  il 
bottom  of  the  hopper,  is  formed  between  two  guidi  U 
there,   which   are   arranged    at   an   angle   to   the   I 
movement  of  each   wire.      The   wires,  with  stu 
them,    then     pass    through    the    usual   series   of   [  ■■■ 
rollers,   and  deliver  the  sheet  of  pressed  pulp  " 
drying.    The  advantage  of  this  machine  is  said  t"  be  ' 
the  fact  that  relatively  larger  pieces  of  s 
be  incorporated  in  the  sheet  whilst  still  preserving  a   » 
contour. — J.  F.  B. 

Leather- Board ;    Malting  Sheets  or  Contiu 

of ,  from  Pulp.     H.   H.    Lake.     From   I. 

New  York.     Eng.  Pat.  18,782,  Oct.  20, 

Tiny  invention  is  an  extension  of  the  principl 
the   paper  making  machine  described   in 
of  19110  (preceding  abstract),  to   the  prodticti' 
boards. 

The  pulp  is  fed  by  means  of  a  wire  feed  apt 
in   a  reverse    direction   to  the   inflow  of  mat 
hopper  of  which  two  opposite  sides  are  formed  bj 
aprons   of   wire,    adjustable   at   any    angle. 
conduct  the  sheet  of   pulp   over  suction  box*  - 
rolls.— J.  P.  B. 
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XX.-FINE  CHEMICALS,  ALKALOIDS. 
ESSENCES,  AND  EXTKACTS. 

■ninium  Chloride,  Bromide,  and  Iodide ;    The  Prepara- 

mof .     G.  Gustavson.     J.  prakt.  Chem.  1901    63 

IJ.110— 112.  ' 

Kiln  M  ohloride  is  obtained  by  passing  dry  chlorine 
igh  ■  hard  glass  tube,  40 — 50  cm.  long  and  1-5  cm. 
tilled  throughout  with  large  pieces  of  aluminium  foil. 
It  heating  is  sufficient  to  start  the  reaction  ;  when  it  has 
nosed,  further  heating  is  unnecessary.  The  open  end 
tits  into  a  wider  tuhe,  about  20  cm.  lono-,  in 
h  the  vapours  condense.  This  shorter  tube  is  removed 
1  by  another  as  required.  Aluminium  chloride 
lie  kept  in  hermetically  sealed  vessels, 
e  bromide  may  be  obtained  in  a  similar  manner.  A 
,r  current  of  bromine  vapour  is  obtained  by  dropping 
no  from  a  tap  funnel  into  a  flask  heated  inan  oil-bath 
0' — 120°  C.  The  flask  is  connected  to  the  combustion 
by  a  fused-on  side  tube  and  rubber  stopper.  A  retort 
-hortencd  neck  may  be  used  as  receiver  ;  it  need  not 
oled.  Heating  may  be  discontinued  when  the  reaction 
se  iu  progress,  care  must,  however,  be  taken  that  the 
1,  does  not  solidify  in  the  tube.  The  product  must 
distilled,  preferably  from  the  retort  in  which  it  was 
■id  ;  the  first  portions  of  the  distillate  contain 
in, .     Aluminium  bromide  must  also  be  kept  in  sealed 

a  author  still  makes  aluminium  iodide  by  the  method 
bed  in  Annalen,  172,  173.  The  process  is  simpler 
the  solution  in  carbon  bisulphide  is  made.  Aluminium 
id  iodine  are  brought  into  a  stoppered  flask  in  the 
t  proportions  and  with  three  times  the  weight  of 
a  bisulphide  (aluminium  iodide  is  soluble  in  about 
parts  of  carbon  bisulphide).  The  flask  is  closed, 
n.  and  left  in  water  at  the  ordinary  temperature.  On 
llowing  day  the  flask  is  again  shaken  ;  after  a  further 
irs  the  reaction  should  be  complete.  The  solution  is 
-  coloured  by  free  iodine,  even  when  excess  of  metal 
!.  Aluminium  iodide  may  be  obtained  in  a  similar 
■r  in  benzene  solution,  but  the  reaction  proceeds  more 
-A.  C.  W. 


Chloride  with  Organic  Bases,  Compounds  of . 

aoand  O.  Hauser.   Ber.  1901,  34,  [3],  41G — 420. 

bismuth  chloride  is  precipitated  from  its  solutions  by 

ic  organic  bases  ;   either  extensive  decompositions 

•    it  dc6nitc  compounds  are  formed.    Absolute  alcohol  is 

od  solvent  for  bismuth  chloride,  it  always  produces 

r|    -olutions,  which  only  become  clear  after  large  addi- 

I  hydrochloric  acid.     Ordinary  acetone  dissolves  the 

lly,  the  solution  is  slightly  turbid,  and  may  be  kept 

t  change.     If  the  salt  be  wet,  it   is  shaken  with   a 

I  quantity  of  acetone  ;  the   turbid  solution  is  thrown 

the  residue  then  dissolves  at  once  to  a  clear  solution. 

i, dimethyl-  anddiethyl-aniline  and  o-  and  p-toluidine, 

t  in  this  acetone  solution  complicated  reactions  ;  the 

at,-   usually  contain  but  little  base.     Well  cbarac- 

preeipitates   are   given    by   quinoline,   pyridine,  o- 

)  limine,  diphenylamine,  morphine,  and  anhydroform- 

le-anilme.     The  following  compounds  were  prepared 

i  jmined:—  . 

■'  JUX;  BiI3.C,H7N,  BiCl3.C9H7N.HCl ; 
N     ■■  BiI3.C5H3N;   (BiCI3UC5H,N.HCl)3; 
BiCl3)3(C1(,H?.NII2).,;  (BiIsXC10H7.NHj)2. 

'  '  ihe  exception  of  the  last  three,  these   compounds 
1    v  stable  towards  water, 
odide  compounds,  which  are  red,  were  obtained  by 
n  of   potassium   iodide   upon    the   corresponding 
"ride  compound. — A.  C.  W. 


'•-Alhuminoid    Compounds  ;     Preparation    of . 

and  Co.,  Biebrich  a.  Rh.  Ger.  Pat.  117,239, 
20,  1S99.     Zeits.  angew.  Chem.  1901,  [8],  202. 

in  is  for  the  preparation  of  bismuth-albuminoid 
uda  by  the  action  of  bismuth  nitrate,  dissolved  either 


in  sodium  chloride  solution  or  in  nitric  acid,  on  solutions  of 
albuminoids,  the  mixture  being  heated  for  some  time  after 
complete  coagulation  has  occurred. — T.  II.  I'. 

Iron  Saccharate  Free  from  Alkali;  Preparation  of 

E.  finger.     Apotb.  Zeit.  1901,  16,  113;  through  Chem! 

Zeit.  Rep.  1901,25,  [7],  63. 

Tiik  /err.  oxyd.  saech.  of  the  German  Pharmacopeia  IV., 
gives  a  tinrf.  fern.  eomp.  which  contains  a  little  alkali  and' 
does  not  therefore  correspond  to  the  Atheustudt  prepara- 
tion. The  author  neutralises  the  alkali  with  tartaric  acid. 
The  preparation  is  best  made  as  follows  :  (1)  900  grms.  of 
liq.  amnion,  raust.,  mixed  with  an  equal  weight  of  distilled 
water,  are  added  gradually  to  1,'JOO  grms.  of  liq.  ferri 
sesquiehl.,  time  being  given  after  each  addition  for  the 
precipitate  at  first  formed  to  re-dissolve.  (2)  A  mixture  is 
made  of  3(10  grms.  of  liq.  amnion,  canst,  and  6,000  grms.  of 
distilled  water;  solutions  (1)  and  (2)  are  then  poured 
slowly,  with  constant  stirring,  into  24  kilos,  of  distilled 
water.  The  washed  precipitate  is  collected  on  a  filter-cloth, 
well  drained,  and  mixed  with  1  kilo,  of  powdered  sugar.' 
100  grms.  of  liq.  natr.  canst,  are  added,  and  the  mixture  i3 
first  warmed  until  solution  is  complete,  and  then  evaporated 
down  to  a  weight  of  2  kilos.  The  resulting  syrup  contains 
6  per  cent,  of  iron.  To  prepare  tinct.  ferri.  comp.  from  this, 
100  grms.  of  syr.  ferr.  oxid.  sacch.,  6  per  cent.,  are  mixed 
with  1,767  grms.  of  distilled  water,  and  neutralised  with 
10  per  cent,  solution  of  tartaric  acid.  The  solution  is  then 
mixed  with  a  mixture  of  633  grms.  of  syr.  simpl.  (hot),  and 
500  grms.  ofspiritus,  and  is  then  rendered  aromatic  with  tinct. 
intrant,  corl.  9  grms.,  tinct.  aromat.  3  grms.,  tinct.  cinnam. 
3  grms.,  tinct.  vanillx  3  grms.,  and  ether,  acet.  6  drops. 

— W.  G.  M. 

Iron   Saccharate ;  Alkali-free  .     W.  Bruns.     Apotb. 

Zeit.  1901, 16,  123  ;    through  Chem.  Zeit.  Rep.  1901,  25 
[7],  63.  ' 

The  author  mixes,  with  constant  stirring,  1,500  grms.  of 
liq.  ferri  sesquiehl.  and  10  kilos,  of  water  with  a  solution  of 
1,300  grms.  of  sodium  carbonate  in  5  kilos,  of  water.  The 
precipitate,  in  flannel  bags,  is  washed  first  with  tap-water, 
and  then  with  distilled  water,  until  silver  nitrate  gives  but  a 
faint  reaction.  The  precipitate  is  next  boiled  in  a  copper 
vessel  with  24  kilos,  of  sugar,  1  kilo,  of  distilled  water,  and 
a  sufficient  quantity  (about  40  grms.)  of  sodium  tartrate 
until  the  whole  is  dissolved.  The  weight  is  then  brought 
up  to  10  kilos,  with  distilled  water.  300  grms.  of  this  ferr. 
oxid.  sacch.  fluidum  are  used  to  prepare  I  kilo,  of  tinct. 
ferr.  comp.  — W.  G.  M. 

CEnanthylic  Alcohol;     Action   of ,    upon    its    Sodium 

Derivative.  New  Method  for  the  Synthesis  of  Alcohols. 
M.  Guerbet.  J.  Pharm.  Chim.  190),  13,  [4],  179 — 181. 
When-  inactive  amyl  alcohol  is  heated  with  sodium  nmylate, 
di-amyl  alcohol,  isovaleric  and  divaleric  acids  result  (this 
Journal,  1899,  387).  By  a  similar  reaction  cenantbyJic 
alcohol  yields  amanthylic  acid,  S-di-oenanthylic  alcohol, 
C14H„0,  3  di-cenantbylic  acid,  C^H^O.,,  and  a  small  quan- 
tity of  tri  oenanthylic  alcohol,  C21H,40.  " 

Di-ananthnlic  alcohol  is  a  colourless  liquid,  which  boils 
at  286°— 2S9°  C,  and  does  not  freeze  at  -  20°  C.  Its 
specific  gravity  at  15°  C.  is  0-8  105.  Tri-aznanthylic  alcohol 
is  also  a  colourless  liquid  ;  it  boils  at  202° — 206°  C.  under 
1 3  mm.  pressure,  and  does  not  solidify  at  —  20°  C.  At 
15°  C.  its  specific  gravity  is  0-8447.  Vi-asnant hylic  acid 
crystallises  at  —  10°  C,  "and  melts  at  +  4°  C,  it  boils  at 
190°— 192°  C.  under  13  mm.  pressure  ;  at  15°  C.  its  specific 
gravity  is  0-8860.— A.  C.  W. 

"  Sucramine  "  [Ammonium  Salt  of"  Saccharin  "]  ;  a  .Veto 

Su-eetemny  Ayent .     J.   Uellier.     Ann.   Chim.  anal 

appl.  6,  7.    Chem.  Centr.  1901, 1,  [7],  423. 

The  "  Soeieie  anonyme  Trust  Chimique "  state  that 
sucramine  or  ••  Lyons  Sugar"  possesses  a  sweetening  power 
7n  1  times  greater  than  that  of  caue  sugar.  Sucramine, 
which  is  the  ammonium  salt  of  saccharin,  although  not 
extracted  by  ether  from  aqueous  solution,  is  removed  b- 
tliat  solvent,  if  the  solution  be  first  acidified  with  sulphuric 
acid — A.  S. 
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AmHptpbtma.  F.  Kutscher.  Ber.  1901,  34,  [3],  504— 506. 
A  kei-ly   to  Siegfried    (thi-   Journal,  1900,  1141  ;    Her.  33, 

;  .  The  author  digested  fibrin  in  order  t"  prepare 
peptone,  for  five  weeks  instead  of  Four  days,  because  Sieg- 
fried ami  llalko  had  endeavoured  to  show  thai  their prodnetfi 
were  identical  with  Kuhne's  antipeptone.  Siegfried  has  also 
found  thai  antipeptone  icsists  a  digestion  of  six  weeks' 
duration.  Now  however,  Siegfried  btates  that  his  anti- 
peptone  is  not  identical  with  Kflhne's  and  that  it  is  digestible 
by  tripsin.  It  is,  therefore,  a  "  hemipeptoae  "  not  an  •anti- 
peptone."   Siegfried  has  also  found  that  pure  "  antipeptone  ", 

iier  not  precipitated  hv  pbosphotungstic  acid,  or  very 
incompletely  ;  it  is  thus  different  from  hi>  earlier  prepara- 
tions and  from  Balke's  antipeptone,  which  must  have  been 
contaminated  by  substances  precipitated  by  phosphotungstic 
acid— in  the  author's  view,  hexone  has,,.  Finally,  the 
older  prep  *1  results  agreeing  with  the 

formula  CuvHuXjOj  :  thus,  the  recent   preparations,  though 

Dg  concordant  analyses,  may  not  be  chemical  individuals. 

— A.  t  ■  •  ■  . 

Alkaloids  ;  Solubility  of  ,   in    Carbon    Tetrachloride. 

J.  Schindelmeiser.  Chem.  Zeit.  1S01,  25,  129. 
The  author  has  estimated  the  solubility  of  certain  alkaloids 
n  carbon  tetrachloride  at  17 J  C.  The  alkaloids  were 
'.nely  ground  and  then  dried  over  quicklime  for  two  weeks. 
The  -ample  to  be  tested,  was  taken  in  quantity  con- 
siderably in  excess  of  that  which  could  be  dissolved  by 
the  solvent,  with  which  it  was  frequently  shaken  during 
24    hours,   the   solution    was   filtered   and    after    standing 

!;me.  a  weighed  quantity  was  evaporated  in  the  air 
bath  at  70  C.  When  the  solvent  had  volatilised,  the 
residue  was  left  two  hours  longer  in  the  air  bath,  then 
cooled  and  weighed.  The  solvent  used  had  been  previously 
carefully  fractionated.  At  17  C,  100  parts  of  carbon 
tetrachloride  dissolve  0*032  part  of  morphine,  l-328  of 
codeine,  0-2O3  of  papaverine,  O'Oll  of  narceine,  1'  13G  of 
atropine,  lh'."i03  of  cocaine,  0645  of  strychnine,  1  '973  of 
brucine.  With  the  exceptioo'of  morphine,  all  the  residues 
«ere  crystalline;  morphine  gives  a  crystalline  residue  on 
evaporation  at  the  ordinary  temperature.  Veratrine  is  very 
soluble  in  carbon  tetrachloride ;  the  solvent  is  entirely 
removed  from  the  residue  only  with  very  great  difficulty. 
Carbon  tetrachloride  is  not  suitable  for  the  extraction  of 
alkaloids  from  solutions  (r.</.,  obtained  from  corpses)  since 
it  forms  emulsions  even  in  the  presence  of  much  alcohol. 
It  may,  however,  be  used  in  the  processes  of  Hilger  and 
Ku-ter,  because  it  takes  up  very  little  impurity. — A.  C.  W. 

Hydrocinchonine.     E.  Jungfleisch  and  E.  I.eger.     Comptes 
Rend.  132,  [7],  410— 412. 

The  authors  have  made  an  exhaustive  comparison  of 
hydrocinchonine  with  their  base  cinchonijine  (this  Journal, 
1891,721).  The  rotatory  powers  of  the  alcoholic  solution 
of  hydrocinchonine,  and  of  the  aqueous  solutions  of  its 
sulphate  and  hydrochloride,  are  identical  with  the  corre- 
sponding figures  for  cincbonifine.  The  action  of  the  two 
bases  on  potassium  permanganate  is  practically  the  same. 
The  basic  sulphate  of  cincbonifine,  though  it  crystallises 
with  2lIsO  from  warm  concentrated  solution,  separates  from 
a  cold  solution  with  11 — 12  H«0,  and  thus  agrees  with 
Forst  and  Bohringer's  basic  hydrocinchonine  sulphate.  The 
chlorozincates  of  the  two  bases  are  also  identical.  The 
tity  of  hydrocinchonine  with  cinchonitine,  then,  may  be 
taken  a-  established :  and  the  authors'  former  process  for 
extracting  cinchonitine  from  cinchonine  is  really  a  process 
yielding  hydrocinchonine. — J.  T.  D. 

/      mail  //     of   in    Potatoes    under    the 

Influence  of  Bacteria,  li.  Weil.  Arch,  fur  Hygiene,  1900, 
r  Spiritusind.  1901,  24,  [8],  80. 

land  potatoi  onous  alkaloid  solanine  is  present 

in   very   -mall   quantities   or  not  at   all.     Its  quantity  only 

becomes  appreciable  daring  sprouting  and  it  is  then  mainly 

i.d   to  tin-  embryos.     In   IS'.iS  several  persons  were 

'    bj    eating    potatoes,   which    showed    on   analysis 

so  anine,  instead  of  0'0C  per  cent,  normally 

1      the    potatoes,   greyish-black    patches    were 


observed  which  were  full  of  fungoid  growths.  Th. 
portions  contained  about  33  per  cent,  more  solan 
the  rest  of  the  potatoes.  From  the  black  portions  il 
isolated  13  species  of  bacteria,  only  two  of  which,  /. 
fcrum  non-colorat.  and  colorat.,  were  found  to  produ 
<olanine. 

The  bacteria   were  grown   for  two  months  in  a  si 
aqueous   extract  of  potatoes  at  15°  C.     After  evaponl 
the  liquors  in  the  acid  state,  filtering  and  precipitating  n; 
ammonia,  a   substance  was  extracted  by  alcohol   i 
precipitate    giving   the    characteristic    colour    reactions 
solanine.     From  6  litres   of  50  per  cent,  potato   ej 
first   or  non-rohrat.  species   yielded  0-041    grin,  and  t 
second    yielded    0-073   grm.   of  solanine.  whilst   th 
potato  extract  yielded  none. — J.  F.  B. 

Anethoil    [Anise    Camphor~\  ;   Isomeride  of  ,  and 

Constitution.    Behal  andTiffeneau.     Comptes  Kend  1' 
[9],  563— 5S3. 

Magnesium    niethiodide,  acting  on   methyl  anisute,  vie 
parapseudopropeuylanisol  and  a  polymer  of  twice  the  mi 
cular  weight.     The  former  is  separated  by  steam  distilluti 
and  yields  crystals  melting  at  32    C,  and  formins 
which  boils  at  222°  C.     It  dissolves  in  alcohol,  bul 
insoluble  in  water.   The  polymeride  melts  at  56°  C,  ami  «1 
heated  to  350°  C.   dissociates  into    the  simpler   suhstar 
which  distils  over.    The  polymeride  does  not  form  a  brum 
addition  compound.     The  new  substance,  oxidised  by  iwl 
and   mercuric  oxide,  does  not   form  the   same  aide" 
anethoil  similarly  treated,  but  a  ketone — 

ClI:i.O.C6H4.CH,.CO.CH3. 

Anisic    aldehyde,   acting   on    magnesium   ethiodide,  jit 
anethoil ;  the  formula  of  which  must   therefore  be— 

CH3.O.Ci;H4.CH:CH.CrT3, 

while  that  of  its  isomeride  just  described  is — 


CH3.O.C6H4.C(CH3):CH\.. 


.T.I 


Cyclo-Citral   Series;    Compounds  of .     F.  T. 

Ber.  1900,  33,  [19],  3703—3710. 

The  compounds  of  the  citral  series  are  all  converted,  by 
action  of  acids,  into  isomeric  cyclic  compounds,  i  .0 
ionone  yields  ionone.      Although  several  stereo-isomer  I 
of  the  former  ketone  (also  of  citral),  exist,  yet  each  f  > 
always   produces  a  mixture  of  a-  and  /8-ionone,  il" 
portions  of  the  two  constituents  depending  on  the  natut  I 
the  acid  by  which  the  inversion  is  produced  (this 
1898,599:   1900,687).     In  the  papers  abstracted 
is   now  shown  that  all  the  other  compounds  of  the 
citral  series  exist  in  two  isomeric  forms,  and  that  a 
is  always  produced  in  their  formation.     These  ti> 
are  called  the  o-  and  j8-series,  corresponding  to  o 
ionone. 

The   adipic   acid  obtained  by  the  oxidation  of  ■ 
is   identical  with   the  a,a-dimethyladipic  acid  obt  a 
Blanc  from  dihydro-isolauronic  acid  (Bull.  Soc.  Chim  I, 
273).     The  corresponding  compound   from  a-cyel' 
acid  is  0,  /3-dimethvladipic   acid.     Consequently  is 
acid    has   the   formula   CH  ,.  t  ( >.<  'H.,.C(CH3)-.CH 
CO..H,  and  geronic  acid  CO:H.C(CH:,);.CH:.CH    ' 
Cti"CH3,   whilst   o-   and   0-cyclo-geraiiir   acids    have* 
respective  constitutions — 


C 
HjC/N  CH.CO.H 

HjC  lj  C.CII, 
CH 


The   compounds   of   the   a-   and   fl-strics  are  cons': 
according  to  these  formula;, —  A.  C.  YV. 


1 11 

CH 

\/ 

0 

Il.(  ,/N 

hJv/ 

Ice 

III 

. 
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tral  Series  ;  Inversion  of  the  Compounds  of  the . 

F.  Tiemann.    Ber.  1900,  33,  [19],  8710—8713. 
.  i\mi  i.m:  is  inverted,  with  h  yield  of  liO — 70  percent., 
:i  tbaken  with  10  parts  of  65  per  cent,  sulphuric  acid 
three  days.     The  cyclo-geraniolene  boils  between   130 
140'    I'.,  principally  at  138     C.      It  was  oxidised   by 
ina    with   permanganate   solution   for   15   hours,    the 
til   products   of  the  reaction  being  a,a-diniethylglu- 
ui.l  a,a-dimethylsuccinic  acids. 
1  geronic  acid  be  inverted  by  digestion  with  65—70  per 
sulphuric  acid  for  several  days  at  a  temperature  below 
2G,    2725,    and    this    Journal    1898,   598),  it 
i.s   partially   crystalline.      By   recrystallisatiou   from 
spirit,    pure    o-cyclo-geranic    acid,   melting  at 
..,  is  obtained.     The   sulphuric   acid  yieids  to  ether 
.1  mixture  of  acids,  from  which  a  small  quantity  of  a 
ire  of  the  two  eyclo-geranic  acids  is  obtained.   A  larger 
is  produced  hy  digesting  with  concentrated  sulphuric 
c  or  four  days  below   11    C,  slowly  wanning  to   50    C. 
1  in;,'  into  water. — A.  C.  W. 


'yclo-Citral. 


F.  Tiemann.     Ber.  1900,  33,  [19], 
3719  —  3725. 


count  of  the  reactivity  of  the  aldehyde  group,  citral 

not  yield  a   cyclic  compound   in  the  same  manner  as 

r  compounds   of  the  series,   but    is  converted  into 

Cyclo-citral   is,   however,    obtained  by  the  action 

1  the  two  cyclo-citralidenecyanacetie  acids  (Ger. 

-     :    1.     The    o-citralideuecyanacetie  acid,  melting 

C    (tins  Journal,  1899,  170)   was  boiled  with  dilute 

acid  under   an  inverted  condenser,  the  cyclo-acid, 

p.    solidified  on  cooling,  was  dissolved  in  potash  and  the 

fe  in  dropped   into  a  boiling  solution  of  caustic  potash, 

1     which   separated  being  simultaneously   blown  over 

nn  ;    the  receiver  contained  acid    to    neutralise    the 

the  distillate.     After  removing  18-cvelo-geranic 

I  v  dilute  soda,  the  oil  was  fractionated  and  the  fraction 

between  80° — 110°C,  converted    into   the    semi- 

irhicb,    when    pure,    melted   at    165° — 166°   C. 

D-citral  was  obtaiued   from  the   semicarbazone 

tilling   with  phthalic  anhydride,  shaking  with  dilute 

ii  ud  distilling;  it  is  an  almost  colourless  oil,  resembling 

i"| em  odour,  it  boils  at  88° — 91°  C.   (uncorr.)  under 

-ure.     The  specific   gravity  is  0  959  at  15°  C. 

•    crence  could  be  recognised  between  the  two  eitrali- 

■   inacetic  acids  in  this  transformation  into  cyclo-citral. 

ral    is    almost    quantitatively    converted   into 

'  ie  by  adding  3  parts  of  acetone   and  a  solution  of 

''iart  of   sodium    in  absolute  alcohol.     On  oxidation 

■rinanganate,   it   yields   geronic    acid   and  /3-cycIo- 

acid. 

■M  lo-geranir  acid  is  formed  in  the  oxidation  of  /8-cyclo- 

air  or  by  permanganate  and  in  the  inversion  of  the 

•  geronic  acid  by  sulphuric  acid  of  60 — 100  per  cent. 

u  i-     It  forms  large  glassy  prisms  or  tables,  melting  at 

C,   readily  soluble  in  all  organic   solvents,   but 

M  soluble  in  water.     On  oxidation  by  permanganate 

'ution,  it  yields  an  unsaturated    hydroxy-acid, 

.   aud  a   ketonic   acid,   C9H,_,03,    which   melts  at 

,  and  forms  a  semi-carbazone  melting  at   240°  C. 

ind  isogeronic  acids  are  not  formed. — A.  C.  W. 

institution  of .    F.  Tiemann.     Ber.  1900, 

33,  [19],  3726— 3727. 

-hown  to  have  the   constitution  derived  from 
-eyclo-geranic  acid,  given  in   a  preceding  abstract. 

—A.  C.  W. 

t ;  New  Alcohol  dericed  from .     P.  Genvresse. 

Comptes  Kend.  132,  [7],  414—416. 

oxidised   in   a   mixture  of  ice   and  salt  by 

peroxide.     Steam  distillation  of  the  product,  after 

alkaline  with  sodium  carbonate,  brings  over,  first, 

limonene,  then  the  crude  alcohol   (about  4  per 

the  limonene  used).     This  is  freed  from  limonene 

ving  in  concentrated   sodium   salicylate   solution, 

n  the  undissolved  terpene,  and  steam-distilling. 

lot,  dried   by   calcium  chloride  and  distilled 

ced  pressure,  is  a  colourl-ss  liquid  with  agreeable 


odour,  boiling  at  135  C.  under  15  mm.  pressure,  dextro- 
rotatory (a„  =  +  19°  21':  for  the  limonene  used  3  =  + 
43°  52'),  density  at  18°  C,  0-9669,  refractive  index  for 
sodium  light  1-497.  It  absorbs  bromine  to  an  extent 
indicating  two  double  linkings,  which  agrees  with  the  con- 
stitution deduced  from  its  refractive  power.  It  is  a  second- 
ary alcohol,  yielding,  on  oxidation,  a  ketone,  limonenone  ; 
this  also  is  a  colourless,  pleasant-smelling  liquid,  o„  =  + 
16°  4',  density  0-9606  at  20°  C,  refractive  index  lia  = 
1  •  187.  It,  too,  contains  two  double  linkings,  and  forms 
an  oxime  which  appears  to  be  identical  with  Wallaeh's 
carvoxime  formed  from  carvone. — J.  T.  D. 

Pharmacopeia  Conditions,  Strengths,   fcc.  as    (  'ritet  ■ia   or 

Tests;    Notes  on .     C.  G.   Moor    and   M.  Priest 

Analyst,  1901,  26,  [2]  29—35. 

Cardamom  Seeds.— The  authors  find  that  the  limits  of  ash 
given  by  the  B.P.  are  too  low,  and  have  obtained  con- 
siderably more  than  4  per  cent,  from  genuine  seeds.  The 
results  from  different  samples  were  : — Ash  on  whole  fruit 
5-3  to  8-2;  ash  on  seeds,  3-3  to  5-9;  and  ash  on  peri- 
carps, 7- 1  to  13-5  per  cent.  They  suggest  that  a 
determination  of  fibre  may  be  used  to  supplement  the 
microscopical  examination  recommended  by  Greenish  for 
the  differentiation  of  powdered  seeds  from  powdered  whole 
fruit.  Determinations  of  the  soluble  ash  and  its  alkalinity- 
gave  the  following  results: — Total  ash  :  in  seeds,  5  0;  in 
husks,  1S-3  3  Soluble  ash:  in  seeds,  2'0;  in  husks,  7- 1; 
and  Soluble  ash  asK.,0:  0-52  in  seeds,  and  2-6  per  cent, 
in  husks.  Several  varieties  of  cardamoms,  both  wiid  and 
cultivated,  are  found  in  commerce. 

Colocynth.— In  the  B.P.  only  the  dried  pulp  free  from 
seeds  is  recognised.  The  Colocynth  apples  of  commerce 
are  imported  from  Smyrna,  Trieste,  France,  and  Spain,  in 
the  peeled  and  dried  condition.  In  this  case,  too  the 
authors  have  found  the  ash  to  sometimes  esiceed  the 
official  limit  (9  per  cent.).  They  confirm  Squire's  statement 
that  the  seeds  contain  15  per  cent,  of  oil,  but  they  have- 
found  that  ether  extracts  gummy  matter  in  addition  to 
oil.  They  have  obtained  the  following  results  : — Ash  from 
seeds.l  '7  to  3-2;  ash  from  pulp,7-8  from  12- 1 ;  ether  extract 
of  seeds,  11-5  to  15-3;  and  ether-extract  from  pulp,  1-4  to 
12  •  5.  The  pulverised  whole  fruit  is  sold  as  a  moth  powder. 
Oil  of  Nutmeg.— It  is  pointed  out  that  the  oil  which 
satisfies  the  Pharmacopoeia  requirements  is  not  the  oil 
distilled  from  nutmegs,  but  oil  fractionated  so  as  to  exclude 
the  heavier  portion. 

Peppermint  Oil. — An  oil  may  not  answer  the  official  test 
for  menthol,  yet  may  still  contain  a  considerable  amount 
(which  may  be  determined  by  acetylisation),  and  be 
genuine. 

Castor  Oil  and  Croton  Oil. — From  the  authors'  experi- 
ence, mixtures  of  ca6tor  oil  and  sulphuric  acid  do  become; 
brown,  though  not  blackish-brown.  In  the  ease  of  croton 
oil,  a  clear  solution  in  alcohol  is  only  obtained  after  the  oil 
has  been  kept  for  some  time. 

Benzoin.— The  authors  suggest  that  a  definite  percentage 
should  be  assigned  for  the  solubility  in  warm  90  per  cent, 
alcohol.  They  have  found  Sumatra|benzoin  to  contain  from 
6-5  to  18-1  per  cent,  of  insoluble  matter.  They  suggest 
that  requirements  for  the  amouut  of  benzoic  and  "cinnamic 
acid  should  also  be  included. 

Myrrh. — 7  per  cent,  is  suggested  as  a  limit  for  the  ash, 
and  70  per  cent,  for  the  matter  insoluble  in  alcohol. 

Galbanum  often  contains  woody  matter,  and  the  authors 
have  found  as  much  as  46  per  cent,  of  foreign  matter  in 
one  sample. 

Ammoniacum.—  \t  is  suggested  that  limits  for  the  ash 
and  matter  insoluble  in  alcohol  should  be  added. 

Strophanthus  Seed. — In  applying  the  sulphuric  acid  test 
to  seeds  of  genuine  Strophanthus  Kombe,  the  authors 
obtained  a  mixture  of  both  red  and  green  colours  with  the 
tinctures,  instead  of  only  the  dark  green  prescribed  by  the 
Pharmacopoeia.  They  have  found  various  tinctures  to 
contain  from  0-33  to  0-74  per  cent,  of  solid  matter,  and 
to  have  a  specific  gravity  varying  from  0-837  to  0*894. 

Arnica  Boot. — Glean  specimens  yield  about  8  per  cent. 
of  ash,  and  dirty  ones  from  25  to  30  per  cent. 
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Serpentart/  i?oo/.— In  the  clean  condition  this  also 
contain*  about  8  per  cent  of  ash.  One  specimen  was 
found  to  coutain  80  per  cent.,  and  two  purchased  in  the 
form  of  powder,  18  per  cent 

Valeria*  A'".''. — The  ash  in  clean  specimens  is  about 
8  per  cent.  Iu  three  commercial  sample-  the  authors 
found  13  to  19  per  cent  .  and  29  per  ecnt.  in  a  sample  of 
powdered  root. 

Ann/bo.  —  The  authors  consider  the  Pharmacopoeia 
requirement  satisfactory. 

Pyrtth'-iim.  Starrsacre,  and  Cotcus  Cadi. — These  often 
.  ontain  excessive  amount.,  of  mineral  matter.  The  authors 
find  thai  the  high  ash  in  the  case  of  Coccus  Cacti  is  often 
due  to  adulteration  with  French  chalk. 

Saffron. — It  is   suggested  that  the  transient  blue  colour 

given  h\  each  fragment  on  contact  with  strong  sulphuric 

acid  should  t>c  included  among  the  tests  of  the  Pharma- 

neia.     The  authors  have  found  dyed  fragments  to  give 

a  pink  instead  of  a  hlue  coloration. 

Santalwoml  Oil. — According  to  the  authors,  capsules 
of  cedarwood  oil  or  West  Indian  santal  oil  are  sold  under 
this  name.  They  can  he  distinguished  from  the  genuine 
oil  by  the  colour  test  with  tin  bromide  (Analyst,  189J.  174). 

Scammong. — This  is  widely  adulterated  with  starch.  Of 
six  samples  the  authors  only  found  one  to  be  genuine. 

— C.  A.  M. 

Bucco  Leaves}   The  Essential  Oil  of .      J.  Kondakow 

and  8.  Bachtsehiew.  J.  prakt.  Chem.  1901,  63,  [»], 
49—76. 

Tue    oil   examined   was   obtained   from    two   sources ;    its 

properties  are  given  in  the  table  : — 


Schimmcl. 

Haenael. 

Baros 

betutina. 

Barosma 
bt  tulina. 

Barosma 

serratifolia. 

Specific  gravity 

Optical  rotation 

Refractive  index 

Separation  of 

stearoptene. 


0-957S  at 
20-6°  C. 

-   is 

At  the  ordinary 
temperature. 


0-959S  at  20°  0.    0-9842  at  20°  C. 


-31  •", 

1-4799 

On  freezinK 


-  12G° 

1-4S11 

Not  even  at 

-  20°  C. 


The  best  oils  are  stated  to  contain  10  per  cent,  of  hydro- 
carbons, 60  per  cent,  of  ketone,  20  per  cent,  of  diosphenol, 
5  per  cent,  of  resin,  and  5  per  cent,  of  other  constituents. 

The  hydrocarbons,  isolated  by  the  process  of  Bialobrczeski, 
boiled  at  175°— 176°  C. ;  [>]„  =  +  74°  53'.  The  bromine 
compounds,  obtained  by  any  usual  process,  were  separated 
by  recrvstallisaticn  from  a  mixture  of  alcohol  and  ether, 
into  the  tetrabromides  of  d-limonene  and  dipentene. 

The  ketone,  menthone,  had  the  optical  rotation  [o],,  = 
—  16°  6' ;  a  solid  oxime  could,  however,  not  be  obtained. 
( )n  reduction  by  sodium  in  methyl  alcohol  solution,  (/-menthol 
was  obtained,  for  which,  after  final  purification  [o]„  =  + 
32°  37'.  From  the  menthol,  /-menthene,  [a]„  =  —  13°46', 
was  obtained  by  the  action  of  phosphorus  pentoxide. 

Diosphenol,  the  stearoptene  of  the  essential  oil,  melts  at 
82°  C,  and  is  optically  inactive.  Its  formula  is  C1(,1I,J».: 
or  C|,II,„0. ;  it  contains  one  phenolic  and  one  aldehydic 
group.  On  reductiou  by  hydriodie  acid  it  yields  a  hydro- 
carbon, which  is  probably  hexahydro-p-cymene.  When 
reduced  by  sodium  in  alcoholic  solution  it  yields  menthol, 
line  glycol,  C„,H|H(OH)o,  melting  at  93  I '..  and  an 
isomeric  liquid  glycol  boiling  at  141-5° — 145°  C.  under 
13  mm.  pressure. — A   C.  W. 

|  Fistula;    Volatile  Oil. of .      Haensel.     Pharm. 

Centralh.  41,  773.     Pharm.  .T.  1901,  66,  [1600],  191. 

Bv  steam  distilling  the  finely  powdered  fruit  of  Cassia 
fistula,  a  dark  yellow  volatile  oil,  possessing  a  honey-like 
odour,  is  obtained.  The  oil  forms  an  amorphous  nia-s  at 
ordinary  temperatures,  melts  at  ii    0,,  and  has  a  faint  acid 

;ion.    The  water  which  distils  over  with  the  oil,  contains 
normal  butyric  acid. — A.  5. 


Crntianose ;     Constitution    of  .      E.    Bourquelot  a 

II.  Herissey.     Comptes  Herd.  132,  [9],  571— 5T4.     t- 
also  this  Journal,  1900,  846.) 

Tub  ferment  from  Aspergillus  niger  hydrolyses  gcuuW 
completely  into  2  mnls.  of  dextrose  and  1  mol.  of  levalo* 
the  invertase  of  yeast  hydrolyses  it  partially,  yielcii 
levulose  and  a  hexobiose,  which,  when  further  hydrolysed 
appropriate  means  (Aspergillus  in  the  cold,  or  weak  ■ 
at  lltr  0.)  yields  2  mols.  of  dextrose. 

Sulphuric    acid   of   3    per   cent,   at    110°   C.  effects 
complete  hydrolysis  of  gentianose,  while   2   per  cent,  a 
at  the  ordinary  boiling  point   yields  only  levulose  and 
hexabiose.     This  latter  gives  an  osazone  melting  at  142s 
soluble  iu  warm  water  and  readily  crystallising  on  cooli 
it  is  dextro-rotatory   (o„=  73'7);    aud  reduces    Vehlii 
solution  (0-083  grin.  =  0*03  gnu.  of  invert  sugar), 
authors  propose  to  call  it  Gentiobiose.  Aspergillus  iski, 
to  contain  invertase  ;  in  all   probability  it  also  contain 
second  ferment,  which   hydrolyses   gentiobiose ;    and 
process  of  hydrolysis   consists   iu  the  successive  actio 
invertase  and  this  second  ferment.     Did  the  second  fern 
exist    alone,   it   would   possibly  hydrolyse   gentianose 
dextrose  and  saccharose  ;  this  may  account  for  the  exist' 
of  saccharose  in  the  fresh  root. — J.  T.  D. 

PATENT. 

•Saccharin  ";  Manufacture  of .  W.  P.  Thompson,   r 

K.  Gfeller,  Berne,  Switzerland.     Eng.  Pat.  7199,  Apr; 
1900. 

The  process  consists  in  heating  10  parts  of  orthosulphan 
benzoic  acid,  dissolved  in   50  parts  of  ethyl  alc< it 
40  parts  of  sodium  bisulphate  or  20  parts   of  sodium  | 
sulphate  for  several  hours  at  the  temperature  of  a  v  T 
bath    with    a    reflux    condenser.      Reaction    takes 
according  to  the  equation— 


/ 


COOH 


C6H4V 


SO.NH., 


+  2NaHS04  = 


/CO\ 
C0H4C  >NH  +  Na,S04  +  H.,0  +  H..SO, 

vso,/ 


/ 


COOH 


CCH4  f  +  NajSjO,     = 

xSO.NII.. 


C6H4 


/C°\ 

\So.y 


NH  +  Xa,S04  +  H.st  I, 


The  sulphuric  acid  is  neutralised,  the  alcohol  I 
distillation,  and  the  residue  consists  of  "saccharin,'  to 
with  a  certain  amount  of  the  ethyl  ester  of  saccharin,   '■ 
is  readily  saponified  by  caustic  soda  solution  at  the  or  at 
temperature.     The  yield   is   said  to  be  95  per  cent,   u 
theoretical  quantity. — J.  F.  B. 

XXL- PHOTOGRAPHY. 

Allotrnpic  Silver.     II.  Carey  Lea.     Brit.  Jour.  Phot  tp 

48,  [2130],  17-22. 
Bt   adding  a  solution  of  ferrous  citrate   to  one  of  b 
citrate,   a   deep    red   liquid    is  obtained,  which,  wit  I 
centruted  solutions,  deposits  a  dark  lilac-blue  prect 
the  precipitate  muy  be  washed  with  a  solution  of  am  it 
nitrate ;    it    dissolves   in   pure   water,  forming 
liquid  ;  amalgamates  with  mercury  by  simple  fricft 
contains    97   2    per    e.-nt.    of    silver,    admixed    With 
citrate,    which  cannot  be   eliminated  entirely    DJ    « 
When   the   substance    is   brushed   over    paper   »W  ■ 
rapidly,    it    exhibits    a    succession    of    beautiful    I 
almost  any   neutral  substance  precipitates  it,  sone 
ever,  changing  it   to  an  insoluble  form  of  a  purpn  J 
colour,  which  by  repeated  washings,  darkens  : 
form  may  be  made  to  return   to  the  soluble  foi 
the    addition   of    certain   salts    in    dilute   sol"' 
borate  docs  this    forming  a  brown  solution,  sodu 
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otassium  sulphate  give  a  yellowish-red  solution  and  am- 
lonium  sulphate  a  red  one  ;  the  soluble  form,  however,  is 
imlnble  In  concentrated  solutions  of  these  salts  ;  ammonium 
dissolves  the  insoluble  form,  producing  a  blood- 
,1  solution  ;  sodium  nitrate  renders  thy  substance  wholly 
notable,  probably  converting  it  into  normal  silver.  liy 
rushing  the  insoluble  form  over  paper,  films  are  obtained 
7  a  greenish  metallic  colour. 

Another  form  of  silver  was  obtained  by  adding  a  solution 
ferrous  tartrate  to  one  of  silver  tartrate  ;  the  substance 
i  the  lustre  of  gold  leaf.  It  contains  98 '7o  per 
ut.  of  silver. 

All  these  forms  are  sensitive  to  light,  ultimately  becoming 
tanged  to  normal  silver ;  vihration  also  brings  about  the 
ange  into  the  golden-yellow  form.  They  vary  in  stability 
an  unaccountable  way ;  one  specimen  of  the  golden-yellow 
rietv  has  changed  to  normal  silver  of  a  dazzliug  whiten. ■-.. 
ihout  disintegration,  whilst  a  similar  specimen  prepared 
der  the  same  conditions  and  in  the  same  month  still 
hibits  its  deep  red  colour  and  golden  lustre. 
The  stronger  acids  instantly  convert  all  three  varieties 
o  norma]  grej  silver,  without  the  slightest  separation  of 
s;  they  all  dry  when  brushed  on  any  surface  with  their 
nicies  in  optical  contact,  and  when  glass  is  used,  form 
rrors  equally  as  good  as  those  of  mercury  amalgam, 
autiful  colorations  are  produced  by  the  action  of  the 
logeus.  Their  specific  gravities  are  loner  than  that  of 
rmal  silver.  Other  forms  were  obtained,  every  colour 
ng  represented,  but  the  three  described  are  the  most 
rked.  In  vividness  of  coloration,  the  author  compares 
tn  with  coal-tar  dyestuffs. — J.  VV.  H. 

ensifier  ;   Mercuric  Sulphocyanide  .     G.  Eberhard. 

>hoto.  Mittheil.  1901,  38,  15,  through  Chem.   Zeit.  Rep. 
901,  [5],  48. 

o  hundred  grins,  of  mercuric  chloride  are  treated  with 
c.e.  of  hot  water,  and  ammonium  sulphocyanide  solution 
hen  added  until  the  mercuric  chloride  dissolves  to  a 
mrless  solution.  By  repeated  addition  of  mercuric 
iride  and  re-solution  of  the  mercury  sulphocyanide 
a  fully  saturated  solution  may  be  prepared,  which  is 

■  ted  for   use.     A   slight   excess   of  ammonium   sulpho- 
;iide  is  advantageous,  otherwise  the  mercury  salt  readily 

-  trates  out  during  intensification.      After  treatment  with 

•    solution  the  negative  is   thoroughly  washed  and   then 
d  in  the  ferrous  oxalate  developer.     This  intensifier 

i  ild  under  the  name  of 

c  'ptionally  strong. — I.  F. 

'io-Active   Substances;  Action    of    Cathode   Rays   on 
K.  A.  Hofmann,  A.  Korn,  and  E.  Strauss.     Ber. 
4,  [3],  407—4(19. 

<>n  of  cathode  rays  on  a  number  of  substances  has 

mined  in  order  to  see  whether  in  this  war  inactive 

es  can  be  endowed   with  the  property  if  emitting  in- 

ile  Becqm  rel  rays.  Mercuric  sulphate,  thallous  sulphate, 

■nium  sulphate,  thorium  sulphate,  and  especially  thorium 

?  were  made  to  fluoresce,  but  in  no  case  was  any  action 

photographic  plate  in  the  dark  obtained.     With  barium 

ate,  niobate,  titanate,  and  tungstale,  gadolinium  oxide 

with   the  rare   earths    separated  from   samarskite,  no 

Re  occurred.     Bismuth  hydroxide  was  slightly  darkened 

lour  but  remained  inactive,  and  the  same  was   the  case 

the  bismuth  (polonium)  compounds    obtained    from 

Mende  and  kept  for  a  long  time  until  their  activity  had 

rod.     On  the  other  hand,  with  lead  (as  sulphate), 

'Ijli  was  prepared  from  pitchblende,  broggerite,  cleveite, 

'-,  uranium-mica  or  from   euxenite  and  which  no 

r  showed  radio-activity,  it  was  found  that   under  the 

of  the  cathode  rays,  the  power  of  emitting  in  the 

ipable  of  acting  on  a  photographic   plate  was 

I :  the  greatest  effect  was   produced  with   the  sul- 

1    prepared  from  the  more  readily  soluble  fractions  of 

The  radiation  thus  obtained,  which  is  retained 

bout  a  week,  is  not  appreciably  weakened   by  trans- 

■jm  through  an  aluminium  plate  1    mm.   in  thickness 

■■\  capable  also  of  passing  through  glass  but  not  through 

Since   ordinary  lead   sulphate    is    only   rendered 

a',  but  not  radio-active  by  cathode  ravs,  the  results 


1  Agfa  "  ;  the  intensification  is 
B. 


obtained  confirm  the  conclusion  that  the  lead  sulphate 
prepared  from  the  above-named  minerals"  contains  an 
admixture  of  some  foreign  substance.     T.  II.  P. 

Hydrogen  Peroxide   in  Aqueous  Solution  ;   Researches  on 

the  Sensitiveness  to  Light  of ,  when  Prussiaies  are 

added.     W.  Kiatiakowsky.    '/..  physik.   (hem.  35,  430  ; 
through  Zeits.  angew.  (hem.  1901,  14,  [4],  85. 

Light  does  not  cause  appreciable  decomposition  of  dilute 
solutions  of  pure  hydrogen  peroxide,  but  if  a  little  ferro- 
eyanide  be  added  to  a  1  per  cent,  solution  of  the  peroxide, 
the  liquid,  though  quite  stable  in  the  dark,  when  exposed 
to  direct  light  commences  to  evolve  gas  vigorously.  Ferri- 
cyanide  counteracts  this  decomposition.  If  the  decomposition 
be  started  in  the  light,  it  proceeds  in  the  dark  with  the  same 
intensity.  Increase  of  temperature  accelerates  the  de- 
composition, which  however,  regains  its  former  rate  when 
the  lower  temperature  is  restored. — J.  A.  B. 

Developer ;  Sulphite  in  the .     B.  E.  Liesegang. 

Brit.  Jour.  Phot.  [1900],  48,  104. 
Plates  after  immersion  in  a  normal  developer  containing 
sodium  sulphite  for  10  hours,  appeared  to  be  fixed  and  gave 
indications  of  physical  development  due  to  nascent  silver, 
owing  to  the  solvent  action  of  the  sulphite  present.  This 
solvent  action  is  much  greater  on  chloride  than  on  bromide 
of  silver  and  is  very  marked  with  chloro-bromide  lantern 
plates  in  hot  weather. — J.  W.  II. 

Photography  in  Colours.     Brit.  Jour.  Phot.  [1900],  48,  98. 

TurcHELUT  and  Kochereau  have  devised  a  method  of  obtain- 
ing "  3  colour  '"  negatives  for  reproduction,  by  painting  the 
original  with  pigments  that  may  be  got  rid  of,  one  at  a 
time,  when  taking  the  photographs.  Mercuric  iodide  is 
used  for  the  red  pigment,  silver  ferrocyanide  for  the  yellow, 
and  a  lake  of  Aniline  Blue  and  lead  sulphate,  ground  up  in 
albumin  or  other  vehicle  for  the  Blue.  By  immersing  the 
picture  in  an  alkali  chloride  solution  the  yellow  will  dis- 
appear, and  since  blues  take  as  white,  the  photograph  taken 
will  represent  the  reds ;  potassium  iodide  solution  may  be 
used  to  dissolve  the  red,  and  the  blue  may  be  blackened  by 
an  alkali  sulphide  before  being  photographed. — J.  W.  H. 

Trichromatic  Photography  ;  Optics  of .     Howard 

Farmer.     Brit.  Jour.  Phot.  [1900],  48,  68. 
The  author  criticises   the   statement   of   Ives    that   photo- 
graphic analysis  for  three-colour  printing   should  conform 
to  the  Maxwell  curves.     Since  the  yellow  pigment  used  in 
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reproduction  reflects  far  more  red  light  than  when  th 
carmine  is  printed  orer  it.  and  since  the  blue  pigmen* 
reflects  m. to  violet  than  the  violet  formed  by  the  blue  and 
carmine,  the  problem  is  entirely  altered ;  "wears  not  now 
using  the  sain.-  amount  of  each  eolonr  sensation  for  the 
reproduction  of  all  hues  "  '>nt  are  dealing  with  a  problem 

in  which  "the  relative  luminosities  01  the  colours  in  the 
reproduced  spectrum  are  met  by  the  mutual  absorptions  of 
the  pigment ".  Fig.  1  will  "then  represent  the  correct 
records  for  the  reproduction  of  the  spectrum  by  pigment 
printing.  When  dealing  with  the  reproduction  of  paintings, 
the  problem  is  complicated  further,  by  the  fact  that 
pigment  hues  from  red  to  yellow  usually  rerteet  all  the 
rays  which  red  alone  reflects,  and  that  a  similar  statement 
is  "true  of  other  hues.  Taking  this  into  account,  Fig.  2  gives 
true  records  for  the  reproduction  of  a  painted  spectrum. 

—J.  W.  H. 
PATENT. 


n 


olographic  Prating  Surfaces  .-  Impts.  in  and   Relating 

<o .     0.  Fulton  and  M.  Gillavd,  Tort  Elizabeth,  Cape 

Colony.  Eng.  Pat.  23,059,  Nov.  IS  1S99. 
A  Ki.vr  surface,  such  as  that  of  sheet  glass,  is  coated  with 
an  adhesive  mixture,  prepared  by  softening  and  dissolving 
\  OS.  of  French  glue  in  8  oz.  of  water,  and  then,  while  still 
warm,  adding  3  oz.  of  glycerin  and  60  minims  of  formaline, 
and  filtering  through  warm  muslin.  The  mixture  is  spread 
on  the  glass  with  the  aid  of  a  warm  rod.  When  cooled  and 
l  perfectly  level  position,  a  piece  of  celluloid  sheet 
-jJ^of  an  inch  in  thickness,  with  one  side  matt,  is  hand- 
pressed,  rough  side  uppermost,  into  contact  with  the 
adhesive  support,  avoiding  air-nubbles.  The  rough  side  is 
then  coated  with  a  gelatinous  mixture,  consisting  of  180  grains 
of  gelatin,  soaked,  and  then  dissolved  at  120CF.,  in  4  oz.  of 
water,  to  which  are  then  added  15  minims  of  formaline  and 
5  grains  of  citric  acid  dissolved  in  1  oz.  of  water.  The  mix- 
ture must  be  well  stirred  and  filtered  through  warm  muslin 
before  use ;  it  is  applied  warm  with  the  aid  of  a  warm  rod, 
and  is  allowed  to  set  in  a  level  position,  after  which  it  is 
dried  at  85°  F.  A  plate  81  ins.  •  6\  ins.  will  require  about 
1  oz.  of  the  solution.  When  quite  dry,  the  celluloid  is 
removed  from  the  support  by  lifting  it  by  one  corner,  and 
the  support  may  then  lie  used  again  many  times  successively. 
The  celluloid  sheet  is  sensitized  in  a  bath  containing  1  oz. 
of  potassium  bichromate,  and  10  drops  of  ammonia  in  40  oz. 
of  water.  The  superfluous  moisture  is  blotted  off,  and  the 
sheet  is  dried  in  the  dark.  When  dry  it  is  used  for  contact 
printing,  employing  a  mask  to  leave  a  "safe-edge"  margin 
at  least  '.-in.  in  width.  When  the  printing  is  finished,  the 
back  of  th.-  film  is  exposed  to  the  light  for  about  one-fiftb  of 
the  time  of  the  full  exposure,  to  harden  it,  where  it  is  in 
contact  with  the  celluloid.  The  film  is  now  well  washed  in 
water,  the  superfluous  moisture  is  removed  by  a  cloth,  and 
sufficient  of  a  solution  of  10  oz.  of  glycerin  and  ]  oz.  of 
ammonia  in  5  oz.  of  water,  just  to  cover  the  picture,  is 
allowed  to  remain  in  contact  with  the  film  for  40  —50  inins. 
After  sponging  and  removing  excess  of  water,  the  sheet  is 
ready  to  receive  the  printing  ink,  which  maybe  lithographic 
or  typographic  ink,  mixed  with  varnish.  The  impressions 
may  be  taken  by  a  hand  roller  or  a  letter  press,  the  printing 
block  being  sponged  from  time  to  time  with  a  mixture  of 
glycerin  and  water  in  equal  proportions. — W.  G.  M. 

XXII.-EXPLOSIVES,  MATCHES,  Etc. 

Potassium  Chlorate  j  Explosion   of .     XI.    Herthellot. 

Mem.  des  Poudres  et  Balpetres,  1900, 10 ;  them.  Trade 
Journal,  1901,  28,  [720],  224. 
Altii.ii  OB  potassium  chlorate,  considered  with  reference  to 
gen  and  potassium  chloride,  is  an  endothermic  compound, 
vet  it  is  not  ordinarily  classed  as  an  explosive  body.     The 
author  finds  that  it  can  !»■  made  to  detonate  at  the  ordinary 
pressure  by  introducing  it  suddenly  into  a  receptacle,  which 
has  beforehand  been   raised  t"  an. I  it  maintained  al  a  tem- 
perature much  higher  than  that  at  which  the  decomposition 
\     -       [t  is  ale  that  the  mass  of  material 

which  constitutes  the  receptacle  shall  be  bo   great  that  the 
iduction   of    the   quantity   ol  material 

1  t.i  be  introduced  at  the  ordinary   temperature) 


shall  not  be  sufficient  to  sensibly  reduce  the  general  temp. 
rature.        The     following    experiment     is    similar    to    th: 
previously  described   (Ann.  Chim.  Phys.  1889,16,  [61,  S] 
by  the  author  for  effecting  the  detonntion  of  picric  acid. 
glass  tube,  of  25 — 30   mm.   diameter,  closed  at   one  end, 
supported  in  a  nearly  vertical  position,  and  heated  in  tl 
flame  of  a  large  gas  burner,  until  the  lower  part  of  the  till 
has  attained  a  perceptible    red   heat.      A  glass  rod   i- 
out   at   the  end    to    the  thickness  of  a  coarse  thread,  tin 
introduced   into    a    quantity    of   pure    potassium   chloral 
which  has  been   melted   in  a  porcelain  crucible,  withdraw 
ami  allowed  to   cool  until  the  salt  begins  to   solidifj 
operation    is    repeated    several   times   until   a  few  .i 
of  solidified  salt  are   accumulated  in   the  form  of  anov 
lump   on  the   end   of  the   glass    thread.     When  the  gls 
tube   is   quite   red,   the   glass  rod   is   introduced  until  t 
potassium  chlorate   is  within   about    10  mm.  of  the  botto 
care  being  taken   that   it  does  not  touch  the  tube  nn 
After  a  short   time  the   chlorate   melts   and   falls,  drop 
drop,  on  to  the  red-hot  bottom  of  the  tube.     Bach  .1: 
causes  an  explosiou   at  the  instant  it  conies  in  contact  « 
the  glass,  producing  a   very  distinct   sound  and  a  ol 
white  smoke,  consisting  of  dust  aud   vapour  of  pol 
chloride.     The  explosion  does  not  extend  to  the  po 
liquid  salt   remaining  on  the  glass  thread.     lioth  piol 
and   potassium  chlorate    can    be  made  to  detonate  in  t 
manner  in  an  inert  gas  ;  the    former  detonates  better  in 
atmosphere  of   air  or  oxygen  ;  and  the  latter  if  it  be 
in   a  hydrocarbon  flame.     The  author  points  out  that 
exact  conditions  of  the  experiment  described  above  mat 
realised   in   a   large   fire  embracing  the  roof  or  wal 
store  containing  a  considerable  quantity  of  picric 
potassium   chlorate,  such  for  instance,  as  the  expla 
chlorate  at  St.  Helens  (see  this  Journal,  1900,  1159). 

The  author  points  out  that  with  other  bodies  alio, 
increase  of  explosive  properties  is  produced  by  analog 
circumstances.  He  states  that  in  cases  of  this  sort,  un! 
the  increase  of  temperature  be  limited  by  dissociation 
change  of  physical  state,  the  velocity  of  the  i 
combination,  or  decomposition  increases  also,  followin: 
law  which  is  a  logarithmic  function  of  the  temperature 

Dia:obtn:eiie  Sulphonic  Acid  ;   Erplosion  of 

II.  Wichelhaus. 

See  under  IV.,  page  354. 

PATENTS. 

Smukehss    Powder,  Process    of   Manufacturing 

Apparatus ;  Impts.   in    .      P.    M.   Justice. 

From    International    Smokeless    Powder   and   I ' 
Company,  Philadelphia.     Eng.  Pat.  23,252,  Dec.  19, 1 ". 

This  patent  refers  to  a  smokeless  powder  consisl 
eolloided  nitrocellulose  having  a  mean  content  of  l 
cent,  of  nitrogen  aud  a  mean  solubility  in  ether  and  a 
95  per  cent.   The  dry  cellulose  is  nitrated  by  treatinj 
with  about  2,000  lb.  of  a  mixture  containing  56 — 57  pen', 
of  sulphuric  and  2S— 29  of  nitric  acid  and  having  a  D 
acidity  of  85  per  cent.     The  required  amount  of  nil 
effected  in  1  8—3:1  minutes  at  35°  C.     After  reraov 
of  the  acid,  reducing  to  a  pulp,  and  treating  with  a  0  : 
cent,  solution  of  an  alkali  carbonate  at  75    <    ,  tl"   O 
pressed  into  moulds  and  treated  with  alcohol  under  pree 
A  portion  of  the  alcohol   is  pressed   out  and  th 
blocks  then  treated  with  ether  in  quantity  sufficienl 
a  mixture   containing  about   60  parts  of  ether  and  ! 
alcohol.     The  amorphous,  homogeneous,  waxy  mass 
obtained,  is  moulded  into  proper  shape  for 
and  the  residual  solvent  evaporated  at  a  low  i 
The  drying  apparatus  consists  of  a  drying  root! 
through  a  "  revivifying"  chamber  conta 
with   a  third  room  provided  with  a  heater  in 
that  air,  gas,  superheated    steam,  or  other  " 
continuously  circulated  through  the  chambers.— E.  »»■ 

Detonators;  Impts  in  .     L.  Wohler,  Kai 

Eng.  Pat.  21,065,  Nov.  21.  1900. 

Tin',   improvements    consist   in    the 

compounds  as  detonators.     Highly  nitrated  derivati 
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.Irocarbons,  phenols  and  their  salts,  aromatic  acids  and 
fir  sails,  and  aliphatic  alcohol.-,  may  be  used.     Fulminate 
mercury  is  stul  required  to  insure  ignition  by  the 
t  the  usual  quantity  may  be  greatly  reduced;  with  tri- 
.11.',  for  instance,  only  one-sixth  to  one-tenth  of 
usual  quantity  of  fulminate  t>  necessary.     The  materials 
ii   thin   metal  tubes,  and  a  small  perforated 
>  with  its  open  end  towards  the  inside  is  advnntagi 
erted  to  keep  tin itents  in  place. — E.  \V.  \V. 

•plosive  Compounds  ;  Ma  -hines  for  Miring . 

Schroder,  Dover,   New  Jersey.     Eng.  Pat.  2650,   Feb.  7, 

.i  ,  b\  means  of  which  it  is  claimed  that  nitro- 
ulote,  nitroglycerin,  or  other  explosive  may  be  safely 
ted  in  large  quantities.  The  parts  are  so  arrauged  that 
hearing  or  moving  or  movable  elements  liable  to  generate 
tion,  are  placed  at  a  considerable  distance  above  the 
iptaele  in  which  the  mixture  is  effected  by  horizontally 
'lug  sweeps. — E.  \V.  \V. 

XXIII.-ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Taction   Apparatus  ;    Neio  .     W.   Bersch.     Zeits. 

ndw.  Versuchsw.  Oesterr.  1901,  4,  30,  through   Chem. 

1'.  1901,25.  [5],  37. 

i  Apparatus. — The  author  describes  the  improved 
ii  apparatus  depicted   in   Fig.  1.     The   vapours  of 


foiling  solvent  come  first  into  the  space  U  and  serve  to 
■  the  liquid  in  the  inner  space  E,  in  which  the  extraction 
5  place,  at  a  temperature  very  near  the  boiling  point, 
vapours  then  pass  through  the  holes  I,  into  the  space  E 


Fig.  I. 


Fig.  2. 
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t 
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re  condensed  by  a  condenser  attached  at  K.  The 
solvent  collects  in  the  space  E,  extracts  the  substance 
periodically  removed  by  the  siphon  H.  The  efficiency 
to  be  very  j;reat. 

ractionThimble. — Instead  of  the  usual  paper  thimbles, 
thor  recommends  one  made  of  aluminium  (Fig.  2). 
ightly  conical   in  for  n   and  has  a   perforated  - 

The  bottom  is  covered  with  a  layer  of  purified 
•hrough  which  the  extract  is  filtered,  and  thus 
vent  cannot  escape  without  coming  in  contact  with  the 
ice  under  treatment.     The   thimble  can   also  be  used 
filter  pump  if  desired J.  F.  B. 

.1  .\cw  Form  of .    D.  Sidersky.    Bull.  Assoc. 

dm.  de  Sue.  et  de  Hist.  1901,  18,  [8],  557—558. 
evice  is  intended  for  use  with  liquids  such  as  acids, 
ia,   &c.     The  pipefte  is  of  the  ordinary  form,  but 


provided  with   ft  side  bich    is   attached   a  rubber 

tube  and  pinch-cock,  the  formet    terminating  in  am 
blow-ball.      In  using  the   instrument,  th     blow-ball   is    com- 

pressed  and  the  rubber  tube 
clipped  by  the  pinch-cock. 
The  top  of  the  pipetti 
closed  by  the  fore-l 
the  point  i-  dipped  into  the 
liquid,  and  the  pinch-cock 
opened,  when  the  liquid  will 
be  sucked  up.— H.  T.  P. 

Fluorescein  as  mi  Indicator' 
II.  Zellner.  l'harm.  Zeit. 
1901,  46,  '  "ll  ;  through 
Chem.    Zeit.    Hep.     1901, 

25,  L">],40. 

Tiik  author  advocates  the 
use  ol*  Fluorescein  as  an 
indicator,  especially  for  the 
estimation  of  ammonia,  with 
which  tin*  reaction  is  abso- 
lutely sharp.  In  alkalimetric 
titrations  where  dark  or 
coloured  liquids  have  to  be 
dealt  with,  Fluorescein  is 
applicable.  The  presence 
of  carbonates  does  not 
hinder  the  reaction.  The 
author  dissolves  0'  4  grin,  of  Fluorescein  in  o0  c.  c  of 
alcohol  and  then  dilutes  with  30  c.c.  of  water. — J.  F.  B. 

INORGANIC   CHEMISTRY.—  QUAL1TA TI VE. 

Cobalt,  Iron,  and  Peroxides;  Some  Reactions  of  — , 
aud  the  Influence  of  Alcohols  and  other  Uryunic  Sub- 
sta7ices  on  the  Electrolytic  Dissociation  of  Salts  in 
Aqueous  Solution.  H.  Ditz.  Chem.  Zeit.  1901,  25, 
[11],  109—112. 

The  author  discusses  the  changes  in  colour  of  solutions  of 
cobalt  and  iron  salts  produced  by  the  addition  of  glycerin, 
alcohols,  ether,  acetone,  &c.,  and  refers  them  to  an  alteration 
of  the  electrolytic  dissociation  of  the  dissolved  salts. 

Detection  of  Small  Quantities  of  Cobalt  in  Presence  of 
Nickel. — If  a  solution  containing  05  grtn.  of  cobalt 
sulphate  per  litre  together  with  some  potassium  thioeyanate 
be  shaken  with  alcohol,  no  blue  coloration  is  produced 
owing  to  the  extreme  dilution  of  the  cobalt  salt.  A  few 
cubic  centimetres  of  ether  added  to  the  alcoholic  solution 
produce  a  faint  but  distinct  blue  coloration,  whilst  the 
addition  of  acetone  produces  an  intense  blue  colour.  A 
solution  of  cobalt  sulphate  containing  0-l  grm.  per  litre 
still  shows  a  blue  coloration  on  the  addition  of  acetone. 
Nickel  salts  do  not  give  this  colour  test,  and  hence  it  may 
be  employed  to  detect  cobalt  in  the  presence  of  nickel. 

Detection  of  Cobalt  in  Presence  of  Ferric  Salts. — 
Ferric  salts  interfere  with  the  above  test  owing  to  the  red 
coloration  produced  on  the  addition  of  the  thioeyanate.  In 
onkr  to  apply  the  test  in  this  case,  excess  of  potassium 
thioeyanate  is  first  added,  and  then  just  sufficient  of  a  very 
dilute  solution  of  ammonium  carbonate  to  destroy  the  red 
colour.  Excess  of  ammonium  carbonate  must  be  avoided. 
.\u  equal  volume  of  alcohol  is  now  added  to  the  supernatant 
solution,  and  a  few  cubic  centimetres  of  ether  together  with 
more  potassium  thioeyanate  if  necessary.  A  blue  colour 
due  to  undissociated  cobaltous  thioeyanate  indicates  the 
presence  of  cobalt.  The  substitution  of  acetone  for  the 
alcohol  aud  ether  makes  the  test  more  sensitive. 

Detection  of  Peroxides  in  Ether.  —  Cobaltous  oxide 
warmed  with  a  very  concentrated  solution  of  caustic  potash 
yields  a  blue  solution.  Copper  oxide  yields  a  similar 
solution,  but  the  two  may  be  distinguished  by  shaking  with 
alcohol  and  a  little  ordinary  ether.  The  blue  colour  of  the 
cobalt  solution  disappears  instantly,  and  a  brhwn  preci- 
pitate is  deposited  whilst  the  blue  colour  produced  by  copper 
disappears  very  slowly  (after  some  hours),  and  a  reddish- 
yellow  precipitate  is  thrown  down.  The  author  traced 
this  decolorising  action  of  ether  on  the  alkaline  cobalt 
solution  to  the  presence  of  peroxides  in  ordinary  ether. 
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Ether  purified  by  Brunncr's  method  by  agitating  with 
powden^l  permangwiate,  still  contained  peroxide,  and 
caused  the  disappearance  of  the  blue  coloration,  whilst  ether 
treated  with  soli. I  caustic  potash  tor  is  hours  according  to 
Boroster*!  method  was  round  to  hi-  free  fr.no  peroxide, 
and  did  not  decolorise  the  blue  solution.  The  scnsitix, 
of  this  reaction  makes  it  suitable  foi  detecting  the  presence 
of  peroxides  in  ether. — J.  S. 

(  \,h:!t :  VbgePs  Qualitative  Test  Jar .  F.  1'.  Tread- 
well,  (hem.  Zeil.  Kep.  19t>1.25,  [10],  "JO;  from  Zeits. 
anorg.  Chem.  1901,26,  108. 
Vmn-i.'s  test,  described  in  1879  (lier.  12,  8814)  is  not  as 
well  known  a<  it  should  be,  as  it  sutli.es  to  show  the 
presence  of  traces  of  cobalt  in  nickel  salts,  eveu  with  iron 
present.  A  strong  solution  of  ammonium  thiocyanate 
added  to  the  solution  of  a  cobalt  salt  gives  a  blue  colour, 
which  is  discharged  on  dilution.  Hut  if  the  solution  be 
shaken  with  amvl  alcohol,  or  with  a  mixture  of  equsl 
volumes  of  amyl  alcohol  and  ether,  the  alcoholic  or  ethereal 
laver  becomes  blue.  The  author  and  E.  Vogt  obtained 
from  this  solution  blue  needle-shaped  crystals  having, 
when  purified,  the  composition  indicated  by  the  formula, 
rCo(('\"-->  Ml  )  .  which  corresponds  to  that  of  Blom- 
s'trand's  salt,  [Co(CN  O),]  K*  The  salt  is  rapidly 
decomposed  by  damp  air. — W.  G.  M. 

^r«en  ic  ;   Modified  Gutzcit  Test  for .     F.  C.  J.  Bird. 

Chem.  and  Druggist,  April  13,  1901,  600. 
It  is  necessary  i"  order  to  obtain  uniform  results  that  con- 
stant conditions  should  be  observed.  These  are  best  met  by- 
ensuring  (1)  complete  solution  of  a  given  weight  of  zinc  in  a 
triventime;  (2)  maintenance  of  a  constant  temperature  ;  and 
(3)  limiting  the  volume  of  solution  in  the  generating  flask. 
-e  conditions  are  fulfilled  by  completely  dissolving  4  grms. 
of  zinc  in  15  minutes  at  the  boiling  temperature  in  a  volume 
of  liquid,  which  should  not  exceed  100  c  c.  Generally 
30  c  c.  of  water  placed  in  the  flask  for  dissolving  the 
substance  and  13  c.e.  of  pure  HC1  gradually  run  in,  v,  ill 
be  found  convenient  working  quantities.  At  a  boiling 
temperature  arsenates,  and  even  sulphide  in  an  aqueous 
liquid,  yield  their  arsenic  as  easily  as  arsenites;  neither  do 
reducible  substances,  such  as  certain  coal-tar  compounds  or 
sulphites,  interfere.     Glucose,  however,  prevents  the   ready 

decomposition  of  arsenious 
sulphide.  The  apparatus 
which  the  author  has  devised 
for  his  improved  Gutzeit  test 
is  illustrated  in  the  accom- 
panying drawing.  The  fun- 
nel-tube on  the  right  hand 
is  for  delivering  the  acid 
slowly  into  the  flask.  A  is 
a  cup-shaped  vessel  contain- 
ing water,  which  acts  as  a 
condenser  to  the  vapour 
rising  in  the  watch-shaped 
bulb  B.  The  evolved  hy- 
drogen passes  ido  the  tube 
E,  thence  through  holes  at 
the  top  of  the  tube,  and  is 
led  by  means  of  the  inverted 
funnel  D  through  a  10  per 
cent,  solution  of  lead  acetate 
in  C.  The  gas  then  passes 
upwards  through  two  discs 
of  mercuric  chloride  paper 
at  G.  The  mercuric  chloride 
discs  are  prepared  by  satu- 
rating pure  white  analytical 
filter-paper  with  5  per  cent. 
mercuric  chloride  solution, 
drying,  and  cutting  out  with 
a  cork-borer.  The  discs  are 
fastened  gas-tight  at  ('•  by 
smearing  the  ground  edges 
of  the  glass  with  gum,  so 
that  the  arsine  passes,  under 
slight      pressure,      directly 


through    the    substance    of   the    mercuric   chloride    pnpc 
The  diameter  of  the  mercuric  disc  is  5  mm.,  and  T;  T  lugrn 
of  As,!),,    produces   on  it  a    full   yellow   colour  visi 
the    upper  surface  of   the  disc  in  about    10    minutes.     Th 
diameter  is  limited  so  as  to  obtain  the    greater  proportu 
of   arsenic    to   mercury,  which    facilitates    the    subseqaei 
identification.      F   is   au   additional    tube  upon    which  a  di: 
of  lead  acetate   paper  may  be  placed,  if  thought  neci 
The   quantity    of     pure     hydrochloric    acid    used    is    to  1 
in    all  cases    half    the   volume   of    the  liquid  in    the    flW 
and   it    should   be    delivered    in    Id    minutes,    after   win, 
the  contents   of  the    flask    receive     live    minutes"  furtln 
boiling.      The  flow   of  acid    should    be    adjusted    by  tl 
stop-cock   to  a  regular     succession    of  drops  in  order 
maintain     a     uniform      evolution     of    gas     and    a    slig 
pressure    in    the    apparatus    equal    to   a  column    of   liqti 
5  or  6  ins.  high   in  the   vertical    delivery  tube.     Ahseii. 
of  any  means   of   identifying  the    stain    obtained    I 
test  has   been    held  to  be  a  fatal  objection,  but   the 
lias    worked    out    what    he    believes    to   be    a    thorough 
satisfactory   method,  which  sharply  dstinguishes   betwe 
the  stains    produced    by    arsine,  phosphoretted    hydrogc 
sulphuretted    hydrogen,     and    antimoniuretted     hydrog. 
Treated  with  pure  boiling  hydrochloric  acid,  the  FH3  sta 
on    mercuric    chloride    paper    beco::  es    a    bright    lemo 
yellow,  the   SH»  stain  disappears,  leaving  the  paper  whi 
the  Shll.,  stain   is  dissolved  to  a  pale  grey  tint,  whilst  I 
arsenic  stain   takes  on  a  very  characteristic  brick-red 
perceptible  even  in  stains  due  to  mixtures  of  the  gase s  mi 
tioned      The  stained  disc  or  discs  are  detached  from  the  ti 
of  the  tubes  by  slightly  moistening  the  edges  with  awetglt 
rod,  and  placed  in   a  watch-glass.      About   I  c.c.  of  pi 
hydrochloric  acid  is  added,  the  whole  wanned,  and  the  a. 
poured  off.     This  method  of  removing  the  mercury  salt 
repeated,  the  paper  by  this  time  being  of  a  brick-red  colo 
Half  a  c.c.  of  biominated  hydrochloric  acid  is  next  added 
dissolve  the  arsenical  deposit,  which  leaves  the  paper  cole1 
less.     The  resulting  liquid  is   placed   in   a   tiny  test  ti 
(3  ins.  x  \  in.,  graduated  to  I  c.c),  and  identified  as  arse 
by  adding   an  equal  volume  of  staunous  chloride  sohit 
;  nil  warming.     With  as  small  a  quantity  as  -^^  mgrni. 
Asj06  a  pink-brown  colour  immediately  appears.     By  tak 
-jj^  mgrm.  of  As^06  as  unit  and  weighing  out  a  quantity 
substance     corresponding    to   a   given    limit,   the    test 
especially  adapted   for  quickly  finding  out  whether  a  s 
stance  contains  a  quantity  of  arsenic  exceeding  that  lii 
and  rapidly  gives  an  approximate  quantitative  determinat 
according  to  the  appearance  of  the  brick-red  tint  with  boil 
I1C1  and  the  depth  of  colour  of  the  stannous  chloride  t.- 

lieayeitts  :    Brominuted    HCl. —  Pure    HC1    tint. 
y  ellow  with  bromine. 

Stannous  Chloride  Solution.  —  Crystallised  staim  • 
chloride,  30  grms.;  pure  HCl,  150  c.c.  Boil  down  • 
100  c.c.  with  a  f  w  fragments  of  pure  metallic  tin. — C  .1  ■ 

Selenium  Compounds,  the  Marsh  Arsenical  Mirror,  ami 
Recent  Beer-Poisoniny  Epidemic.      F.    W.  Tie 
and  O.  Uosenheim.     Lancet,  March  30,  1901. 

The  authors   have  previously  drawn  attention  to  the  » 
that  certain    samples   of   sulphuric   acid   contain   si 
{ibid.,  Feb.  2nd  and  t)th)  ;  they  have  since  detected 
element    in    a    sample   of   invert    sugar   manufacture.! 
Messrs.  Bostoek,      (Quantitative  estimations  of  seleniuu  " 
beer   and   brewing    sugar   have   confirmed   their   prei 
conclusion  "  that  selenium  compounds  have  played  a  del! 
role  in  the  recent  beer-poisoning  epidemic,  their  part  hi 
however,  subsidiary  to   that   of  arsenic."      The  sampL    ' 
beer  examined  by  the  authors  contained   selenium  din 
in  quantities  amounting  to  one-third  to  one  fourth  Ol 
arsenic  present. 

\V.  H.  Wilcox  'ibid.,  March  10)  deals  with  the  ii 
of  selenium  on  the  formation  of  arsenical  mirrors  obta  ■<! 
by  the  Marsh  test ;  these  observations  refer  to  the  p 
of  selenium   in   large   excess — from  double  to  20  t 
amount    of    arsenic.      The    retarding,   or    even    ■ 
inhibitory  influence  of  relatively  large  quantities  of  selei  a 
on  the  formation  of  arsenical  mirrors  had   been 
however,  by  L.  Dawydow  in  1895  (J.  Chem.  Soc.  189i'.  • 
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Tunnicliffe  and  Rosenheim,  whilst  confirming  Dawy- 

ow*«  observation,  assert  that  when  the  selenium  present 

mounts  to  one-third  to  one-fourth  of  the  arsenic,  it  has 

i.u'tii"ill\  no  effect  mi  the  formation  of  the  arsenical  mirror. 

With  regard  to  their  former  statement  that  selenium  in 

i,  absence  oi   arsenic  is  not  shown  by  the  Marsh  test,  the 

ithors  point   out  that  this  is  only  the  case  when  a  lead 

•elate  wash  bottle  is  used,  whereby  the  selenium  is  retained 

i  lead  selenide  ;  otherwise    it   is  possible  to  detect   even 

I  nurrm.  of  selenium   by  the  Marsh  test,  a  small  red  ring 

th  yellowish  margin  being  found  in  the  capillary  tube. 

With  regard  to  the  identification   of  small  quantities  of 

Icnium  in  organic  fluids  in  the  presence  of  larger  quantities 

arsenic  bj  means  of  Keinscb's  test,  the  authors  do  not 

ink  that  anyone  not  specially  directing  his  attention  to  it 

lid  detect  the  selenium   by  microscopical  examination  of 

sublimate,  the  crystals   being  for  the  most  part  badly 

fined. 

Their  results  have  proved  that  selenium  was  present  in 
i  of  the  Manchester  beers  in  poisonous  quantities,  but  in 
ther  case  did  the  anount  reach  that  of  the  arsenic. 
v  therefore  agree  with  Willcox  that  in  the  beers 
mined  by  him,  selenium  was  not  present  in  amounts 
or  10  times  as  great  as  the  arsenic. 

ORGANIC  CHEM  IS TR  Y.—QUASTITA Tl VE. 

setae ;     Sapid   Method  for    Determination    of   Small 

)ua*tities  of .     A.  Atterberg.     Chem.   Zeit.   1901, 

5,  [25],  264. 

i  method  is  based  upon   the  facts  that  arsenious  acid  is 
ilily  volatilised  on  heating  with  strong  hydrochloric  acid, 
that  the  arsenious  chloride   can   be  quantitatively  con- 
•ccl  in  water.     On  evaporating  the  solution  with  nitric 
lenic  acid  is  left  in  the  residue,  and  the  arsenic  can 
■tied  by  means  of  a  hydrochloric   acid  solution  of 
st  nous  chloride   or  sodium   hypophosphite    by  molybdic 
o  or  by  a  solution  of  thio  acetic  acid.     In  Sweden 
hod  of  Fresenius  and   von  Babo  is  used  for   the 
id  of  arsenic  in  wall-paper,    &c  ,   and   the  author, 
Found  that  the   smallest  amount  which  this  would 
D  the  legally  specified  amount  of  material  (200  sq. 
wall-paper  and   100  sq.   cm.   of  fabrics)   was  0-2 
has   therefore   adapted  his   new    method  so   as  to 
M  directly  whether  the  amount  of  arsenic  fell  below  or 
I  that  limit. 
le  prescribed  quantity  of  material  is  slowly  heated  in  a 
iked  Mask  with    50 — 100  c.c.  of  hydrochloric  acid 
ri9),    with  the  addition  of  2  grms.  of  ferrous 
to  reduce  arsenic  acid,  and  in  the  case  of  bronze 
er  with  the  addition  of  2 — 3  grms.  of  ferric  chloride 
iog  into  solution   the  arsenic   reduced   by  the  metal. 
'a-k  is  connected  by  means  of  a  tube  with  a  50  c.c. 
i  e,  the  lower  end  of  which  delivers  into  a  100  c.c.  flask, 
i    is  half  filled  with  water  and  kept  cool.     On  heating 
■   -tillatiou  flask  the  acid  vapours  are  condensed  in  the 
■■' .  and  by  the  time  the  pipette  has   become  hot  the 
arsenic  will  have  passed  over.     The  distillate 
i  ited  to  100  c.c,  and  3  c.c.  of  it  evaporated  to  dryness 
uiind-bottomed  basin  with  1  c  c.  of  nitric  acid  (sp.  gr. 
When  all    odour  of   nitric    acid  has   disappeared, 
c.  of  a  solution  of  1  grm.  of  sodium  hypophosphite  iu 
hydrochloric  acid  (sp.  gr.  1'12)  is  added,  and, 
lain  evaporating,  a  grey  to  black  ring,  according  to  the 
tjit  of  arsenic,  is  left.     Simultaneously  a  determination 
We  with  3  c.c.  of  a  solution  of  0-2  mgrm.  of  arsenic  in 
I  ' .  and  the  ring  compared  with  that  ohtained  in  the 
By  diluting  the  test  solution  until  the  colours 
rings  match  one  another,  quantitative  results 
obtained.— C.  A.  il. 


id;  Determination  of by  Means  of  Per- 

mgamatt.     O.  Kuhling.     Ber.  34,  [3],  404—406. 

1  oub  acid  may  be  determined  by  means  of  perman- 

•ds   in   two    ways.     (1)    The   arsenious   acid 

•2  grm.)  is  dissolved  in  caustic  potash  which  has 

>;rified  by  crystallisation  from  alcohol  and  the  latter 

1  by  repeated  evaporation  of  the  aqueous  solution  ; 

tion  of  excess  of  potash    must  be  avoided.     20  c.c 


of  10  per  cent,  zinc  sulphite  solution  are  then  added  an  I 
standard  potassium  permanganate  solution  run  quickly  in 
as  long  as  it  is  decolorised  in  the  cold.  When  from  70  to 
SO  per  cent,  of  the  arsenious  acid  lias  been  oxi.li~.-il,  it  is 
found  that  the  reaction  proceeds  very  slowly  so  that  it 
becomes  necessary  to  add  the  permanganate  in  quantities 
uot  greater  than  0"2  c.c.  at  a  time  and  to  heat  the  solution 
for  {  to  ',  hour  between  each  addition.  When  the  red 
colour  of  the  permanganate  pciMsts  after  \  an  hour's 
heating  of  the  solution  on  the  water-hath,  the  reaction  is 
finished.  In  this  method  two  molecules  of  permanganate 
give  up  three  atoms  of  oxygen,  so  that  2K\[nO,  =  |As  I  I 
(2)  About  0-2  grm.  of  the  arsenious  acid  is  heated  with  a 
small  quantity  of  30—40  per  cent,  sulphuric  acid  in  a 
flask  previously  cleaned  with  permanganate  and  sulphuric 
acid  and  when  solution  is  complete  or  only  a  few  insoluble 
Socks  remain,  the  liquid  is  diluted  to  about  100  c.c.  and 
rapidly  heated  nearly  to  boiling;  the  standard  perman- 
ganate is  then  added,  at  first  quickly  and  afterwards  more 
slowly,  the  flask  being  reheated  from  time  to  time.  When 
the  decolorisation  is  tardy,  the  solution  is  heated  nearly  to 
boiling  after  each  addition  of  permanganate,  and  if  the  red 
colour  be  no  longer  destroyed  by  this  treatment,  the  oxida- 
tion is  complete.  It  is  recommended  that  a  rough 
experiment  be  first  made,  the  permanganate  being  added 
0-5  c.c.  at  a  time,  after  which  the  exact  determination  can 
be  more  readily  carried  out.  The  sulphuric  acid  employed 
in  this  method  must  be  free  from  oxidisable  substances, 
otherwise  it  is  necessary  to  determine  the  volume  of 
permanganate  solution  decolorised  by  a  known  quantity  of 
the  acid  under  the  conditions  obtaining  in  the  determination 
of  the  arsenious  acid.  In  the  presence  of  sulphuric  acid, 
two  molecules  of  permanganate  give  up  five  atoms  of 
oxygen,  so  that  2KMuO<  =  4As20:1.  The  amounts  of 
arsenious  acid  obtained  by  either  of  these  methods  are  in 
nearly  all  cases  slightly  in  excess  of  the  quantities  taken. 

— T.  II.  P. 

Silver;  Determination  of ,  in  Sulphide  Ores.    A.  Hol- 

lard.  Kev.  Phys.  Chini.  1901,  5  55  ;  through  Chem. 
Zeit.  Rep.  1901,25,  [18],  61. 
The  wet  method  described  is  found  to  give  good  results 
with  ores  that  contain  so  little  silver  that  they  cannot  well 
be  assayed  in  the  dry  way.  To  take,  by  way  of  example,  a 
poor  copper  ore:  100  grms.  are  treated  with  100  c.c.  of 
strong  sulphuric  acid  and  300  c.c.  of  aqua  reaia  (3  vols  of 
HXI  >3  of  36°  B.  and  1  vol.  of  HOI  of  22°  B.).  The  whole  is 
then  evaporated  until  even  the  white  fumes  of  the  sulphuric 
acid  have  almost  vanished,  and  is  then  treated  with  75  c.c. 
of  water,  5  c.c.  of  hydrochloric  acid,  and  20  c.c.  of  nitric 
acid  (of  36°  B.).  The  insoluble  portion,  containing  all  the 
silver  and  very  little  silica,  is  filtered,  washed  with  hot 
water,  and  dissolved  in  potassium  cyanide.  After  diluting 
to  250  c.c,  the  solution  should  contain  2  per  cent.  KCy  ;  it 
is  then  electrolysed  with  a  current  of  0-05  ampere  with 
small  Hollard  electrodes.  After  a  few  hours  the  deposition 
is  complete,  and  the  precipitate  is  dissolved  in  nitric  acid, 
diluted  with  an  equal  volume  of  water,  and  titrated  with 
thiocyanate  (Volhard's  process),  thus:  The  silver  is  dis- 
solved in  100  c.c.  of  the  weak  acid,  boiled  to  expel  nitrous 
fumes,  cooled,  mixed  with  5  c.c.  of  a  20  per  cent,  iron- 
ammonia  alum  solution,  and  titrated  to  a  red  coloration 
with  ammonium  thiocyanate.  Standard  silver  nitrate  solu- 
tion (2  grms.  Ag  per  litre)  is  next  run  in  until  the  red 
colour  becomes  pale,  aud  then  passes  quickly  into  white. 
If  much  lead  be  present  in  the  ore,  it  is  difficult  to  dissolve 
the  silver  with  cyanide  from  the  mass  of  lead  sulphate 
present.  In  this  case  the  lead  sulphate  is  dissolved  in 
caustic  soda  of  12°  B.,  after  the  treatment  of  the  evapora- 
tion residue  with  nitro-hydrochloric  acid,  and  then  the 
further  treatment  is  as  above  described. — W.  G.  M. 

Chromium   and  Iron  ;   Determination  of by  Potassium 

Iodide  aud  Iodate.     A.  Stock  and  C.  Massaciu.      Ber 
34,  [3],  467— 469. 

The  use  of  a  mixture  of  potassium  iodide  and  iodate  for  the 
determination  of  aluminium  (see  this  Journal,  1900,  276) 
is  now  applied  to  the  determination  of  chromium  and  of 
iron.     An  excess  of  the  iodide-iodate  mixture  (consisting 
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of  equal  pans  of  a  25  per  cent,  solution  of  iodide  and  a 
rated  solution  of  the  iodate  containing;  6  or  7  per  cent. 
of  the  salt)  is  added  to  the  faintly   acid  solution  ol  the 
mium  or  iron  salt,  ami  after  a  fewininul  rated 

iodine  is  decolorised  by  means  of  thiosulphate  solution.  A 
few  c  '  the  latter  are  then  added,  the  liquid  heated 

for  half  an  hour  on  the  water  bath  and  tin-  floceuteut  pre- 
cipitate of  chromic  or  ferric  hydroxide  filtered  through  a 
hot  water  funnel,  washed,  dried,  and  weighed.  Previous 
oxidation  of  ferrous  >alts  is  unnecessary.  The  time  occupied 
bv  a  single  analysis  is  from  two  to  three  hours.  A  series 
of  test  "experiments  -hows  that  the  method  gives  good 
results,  the  chief  advantages  over  precipitation  by  ammonia 
being  (11  that  the  pi  k'>  an.d 

are  more  readily  manipulated  and  (2)  that  precipitation  is 
complete  in  dilute  solutions  containing  only  a  few  mgrms. 
of  ferric  or  chromic  oxide  per  10.)  c.c.  Two  solutions  con- 
taining one  0-0729  grin.  Fe'.  >  and  1-0  grm.  MgClj  and  the 
otnel  PeO    ind  0-5  gnn.  CaCL.  gave  by  this 

method  00734  and  0-0729  grin.  FeO  respectively. 

Zinc  |   A.  h  Method  for  the  Quantitative    Determination  of 

' 1   by  the   Action  of  Substituted  Ammonium  /fuses   on 

Solutions  of  Zinc  Salt*.  W.  Here.  Zeits.  anorg.  Chem. 
26,  90-93.  Chem.  Centr.  1901,  1,  [7>363. 
The  reaction  between  ammonia  and  zinc  sulphate  is  in- 
complete, owing  to  the  fact  that  the  basicityof  the  ammonia 
is  weakened  by  formation  of  ammonium  sulphate.  The 
stronger  bases,  methylamine  and  dimethylamine  precipitate 
the  whole  of  the  zinc  in  the  form  of  hydroxide  The  pre- 
cipitated zinc  hydroxide  is  soluble  in  excess  of  methylamine 
but  not  of  dimethylamine.  The  latter  can  therefore  be  used 
for  the  determination  of  zinc,  aud  can  afterwards  be 
recovered  from  the  filtrate  by  making  alkaliue  and  distilling. 

— A.  S. 

.Zinc  from  yickel    (and    Cobalt),    Separation   of   . 

F     P    Treadwell.     Zeits.    anorg.  Chem.  1901.   25,  104— 

107.  Chem.  Centr.  1301,1,  [8],  476. 
The  separation  of  zinc  from  nickel  after  addition  of  alkali 
acetate,  bv  sulphuretted  hydrogen  in  almost  neutral  solution 
is  a  difficult  operation,  as  in  case  of  too  large  an  addi- 
tion, nickel  sulph;de  may  be  precipitated,  whilst  with  too 
small  an  addition,  some  zinc  remains  in  solution.  Zim- 
mennann's  gulphocyanide  method  gives  better  results. 
The  ammonium  sulphocyanide  does  not  act  by  dimi- 
nishing the  concentration  of  the  hydrogen  ions,  but 
simply  exerts  a  ■  salting  out  "  action.  Equally  good  results 
can  be  obtained  by  the  use  of  ammonium  chloride  or  sul- 
phate or  potassium  chloride  and  potassium  sulphate.  A 
0*25  per  cent,  solution  of  the  sulphates  or  chlorides  of 
zinc  and  nickel  is  treated  with  8—10  drops  of  twice  normal 
hydrochloric  acid  and  about  2  per  cent,  of  one  of  the  above- 
mentioned  salts.  Sulphuretted  hydrogen  is  led  into  the 
solution  at  50"'  C,  the  precipitate  allowed  to  settle,  filtered 
off,  and  washed  with  sulphuretted  hydrogen  water  contain- 
in"'  2  per  cent,  of  the  ammonium  salt  and  a  few  drops  of  a 
mineral  acid  — A.  S. 

Sulphuric  Acid  ;  Preparation  of  Standard  Solutions  of . 

K.  K.  Meade.  J.  Amer.  Chem.  Soc.  1901,  23,  [1],  12— 
15. 
It  is  stated  that  highly  accurate  results  can  be  obtained  by 
electrolysing  copper  sulphate,  the  copper  being  deposited 
upon  the  cathode,  and  the  sulphuric  acid  separated  at  the 
anode  ard  remaining  in  solution. 

shown  bv  a  series  of  experiments  that  the  decinormal 
solution  prepared  bv  this  method  is  always  of  the  required 
:  "th.     (See  C.  A.  Kohn,  this  Journal,  1900,  962.) 

— C.  A.  M. 

Phosphoric  Acid ;  Kilgore's  Method  of  Determining . 

(  ,   B.   Williams.     .1.  Amer.  Chem.  Soc.   1901,23,  ['] 

8 12.     (This  Journal,  1897,  1044.) 

TnE  following  rapid  modification  is  recommended  for  the 
analysis  of  fertilisers,  the  reagents  used  being  the  same  as 
those  prescribed  by  the  Association  of  Official  Agricultural 
Chemists,  with  the  exception  of  the  nitric  acid  and 
potassium   hydroxide,  of   which    1    cc.  =  0-5    mgrm.    of 


phosphoric   acid.     2   grms.  of  the  sample  are  bo* 
sand  bath  in  a  200  c.c.  flask  with  30  c.c.  of  com- 
nitric  acid   aud  10   c.c.  of  concentrated   hydrochloric     I 
until  the    liquid   is  reduced  to   8   or  10  c.c.     In   tlii 
ot'  fertilisers   containing   much    iron   and  alumina,  liou. 
30  c.c.  of  hydrochloric  aci  1  arc  first  added,  and  afti 
for  30  to  40  minutes  and  -lightly  cording,  30  c.c  of   i 
acid   are   introduced,  and    the  boiling   continued   in 
excess   of  hydrochloric    acid    has    been    expelled.      ■ 
solution  is  diluted  to  a  definite   volume,   and   alter  halt 
stood  for  some  time,  the   supernatant   liquid  can  be  ' 
drawn  with  a  pipette  without  filtration. 

20  e.c.  of  the   solution    (or  10  c.c.  in   samples  conta  it 
more  than  20  per  cent,  of  phosphoric  acid)  are  mil 
50  c.c.  of  water,  and  10  to  12  grms.  of  ammonium   o 
in  a  500  c.c.  Erlenmeyer  tlask,  the  neck  of  which  is  i[jt 
40  m.ni.  in   diameter.     The  excess   of  acid  is  neutr:  *! 
with  ammonium  hydroxide,  aud  after  cooling,  30  c.  i 
recently  filtered  inolybdie  solution  introduced,  and  the 
closed  with  a  rubber  cork,  and  shaken  for  30  minutes  j  ■ 
Wagner's  shaking  machine  at  a  velocity  of  15  to  55  re  »■ 
tions  per  minute.     The  liquid  is  then   filtered  with  tl  ic 
of  suction  through  a  filter,  consisting  of  a  16  oz.  Erlcni 
pressure  bottle,  through  the  rubber  cork   of  which  |  *■ 
the  small  end  of  a  carbou  filter ;  a  perforated  disc  is  | 
in  the  bottom  of  this,  and  to  it  is  attached  a  No.  19  c  w 
wire,  projecting  downwards  into  the  bottle.     A   thin    I 
of  asbestos  covers  the  disc. 

The   precipitate  is  washed  six  times  on  this  filter  t 
which  the  stopper  is  removed  and  the  exterior  of  th 
filter  washed.     It  is  then  reversed  into  the  mouth 
original  tlask  and  the  disc,  asbestos,  and  precipitate  [ 
out   into  the   flask,  by   means  of   the  copper  ^ 
interior  of  the  filter  is   washed,  and  the   coutei. 
flask  titrated  whilst   thoroughly  agitated  with  a 
during  the  process. 

For  the  insoluble  phosphoric  acid,  40  e.c.  of  the  s(  ioi 
are  taken,  and  the  precipitation,  cc.'.,  carried  mil  | 
in  the  same  manner  as  with  the  total  acid,  with  tin- 
that   little   or   no   water   is   added    in    preparing 
precipitation.     The  results  thus  obtained  are  sho»n    ' 
in  close  agreement  with  those  yielded  by  the  grav  ir 
method  of  the  Association. — C.  A.  M. 

Tu  igstic  .  I  cid :    Determination  of ,  and  its 

from   Silica.     O.  Ilerting.     Zeits.   angew.   Chem    I 

[7],  165—166. 
The  author  disapproves  of  McKenna's  method  of  an 
chrome  and  tungsten  steels  (this  Journal,  190", 
shown  that  the  determination  of  the   sulphur  togetl  »' 
the   silicou   gives    low   results,    moreover   all   nietli' 
faultv.  in  which  the  sulphur  contained  in  iron  is  libi 
hydrogen  sulphide,  unless  the  gas  is  passed  throup  r 
hot   tube  before   absorption.      The   removal  of  sil  I 
means    of  hydrofluoric   acid   is   objected    to, 
tungstic  acid  and  silica   yield,  on  ignition,  a   si 
acid,  which,  when  treated  with  hydrofluoric  acid,  i-    I 

For  the  analysis  of  ferro-tuugstens,  the  follot 
is  recommended: — The   steel   is    dissoli'i 
twice  evaporated  to  dryness  with  nitric  acid,  <li 
taken  up  with  dilute  nitric  acid,  filtered,  and 
the  same  acid.     The   residue  of    tungstic  aci 
some  iron  is  fused  with  sodium   i 
hot  water,  and  the  iron  separated  by  filtrati"" 
cipitate  should  be  tested  for  silica).     The  fill 
evaporated  to  dryness  with  nitric  acid,  taken 
acidified  with  thi  same  acid,  and  filtered.      I 
tungstic  acid  and  silica  is  ignited  and  weighed.     1' 
carefully   fused    with   five    parts    of   hydrogeo    ] 
sulphate,  and  the  tungstic  acid  extracted  witl 
carbonate,  silica  remaining  in  the  residue. — D.  B. 

Sulphides,    Hydrosulphides,  Polusulph 

phates;   Determination  of ,   co-eiuting 

especially   in  Sulphurous   Mineral  Waters. 
Comptes"  Kecd.  132,  [9],  518—528. 
A   oi.^ss  flask   of  250  c.c.  capacity  carries  a  cork  a 
right-angled  tubes,  one  reaching  to  the  bottom  of 
the  other  communicating  with  a  Cloez  absorpt 
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mil  wash-hottle,  which  contain  a  half-saturated  solution 

sulphate.     The  ends  of  the  tube';   from   the  flask 

B  Btop-eocks  or  pineh-cocks,  and  the  whole  apparatus  is 

austed  by  aspiration  at  the   wash-bottle  end.     To  the 

I  is  then  i lected  a  long,  narrow  tube,  filled  with 

ed  water,  the  further  end  of  which  dips  well  into  the  liquid 

iraination.     By  opening  the  stop-cock,  a  quantity 

|Uld  is  made   to   enter   the    tlask,   and    its    amount 

.1  either  by  weight  or  measurement.   Distillation  is 

i  carried  an  at  a  temperature  not  above  30°  C,  till  one- 

itieth  of  the  whole  has  passed  over  :  the  stop-cocks  are 

ed,  the  wash-bottles  disconnected,  and  the  silver  sulphide 

contain  is  collected  and  weighed.     This  corresponds  to 

;en  sulphide  present  in  the  water,  that  arising 

i   the  dissociation  of     hydrosulphides,    and    that   pro- 

il  by  the  decomposition    of  alkali    sulphides   by    any 

on  dioxide  present  in  the  water.     The  wash-bottles   are 

refilled  with  silver  sulphate  solution  and  replaced,  the 

lum  is  re-established,  and  while  the  aspiration  is  kept  up, 

in  stream  of  oxygen-free  carbon  dioxide  is  allowed  to 

lie   through  the  apparatus,   still   at  a  temperature  not 

<■  .in   (\     Alkali   sulphides  are  thus  completely  decom- 

d,  and  a  corresponding  quantity  of  silver  sulphide  is 

led,  which  is  collected  and  weighed.     Should  there  be 

sulphides  (a  rare  occurrence  in  mineral  waters),  their 

his  sulphur   is    precipitated   during  this  reaction,  and 

iling  the  liquid  (with  or  without   addition  of  a  little 

late),  can  be  collected,  oxidised,  and  determined.    In 

ite  from  this  sulphur,  any  thiosulphates  present  can 

:uined  by  iodine  in  the  usual  way. — J.  T.  D. 

?G.4JV/C  CHEMISTRY.— QUALITATIVE. 

<    Reagent;     Applicability     of .       O.    Nasse. 

ft  Arch.  83,   :S0I — 36S.      Chem.   Centr.   1901,1, 
],538. 

lace  of  mercuric  nitrate,  the  author  uses  mercuric 
te,  to  the  solution  of  which  he  adds  a  few  drops  of  a 
■  cent,  solution  of  sodium  or  potassium  nitrite.  Of  the 
lc  '•'  hydroxylated  "  benzene  derivatives,  in  which  only 
lydrogen  atom  is  substituted,  ortho  compounds  give  a 
lush  red  coloration  ;  para  compounds,  a  bluish  red, 
red  in  more  dilute  solutions;  and  metn  compounds, 
oration  which  cannot  be  clearly  described,  Phenol 
lalicylic  acid  almost  invariably  give  the  para  reaction, 

nee    of    contamination    with    paracresol    and 
ivdroxybenzoic  acid  respectively. 

e  pheuol-aidehyde  reaction,  which  is  obtained  best 
concentrated  sulphuric  acid  and  a  few  drops  of 
ildehyde,  affords  a  means  of  distinguishing  between 
ne  and  albumin.  Tyrosine  when  warmed  with 
of.  of  the  reagent,  is  coloured  brownish  red,  changing 
reen  ou   the   addition    of   glacial   acetic   acid,   whilst 

aDd  peptones  give  no  coloration. 
ia'e  tyrosine-iron  reaction  is  of  no  significance,  as  it 
n  by  m-,  as  well  as  by  p-hydroxybenzoic  acid. — A.  S. 


A 


woe 


Xaphthol  and  Aldehi/des ;  Reaction  between  . 

M.  Rogow.     Ber.  1900,  33,  [19],  3535—3538. 

IRH  found  that  /J-naphthol  reacted  with  benzaldehyde 
icetaldehyde  in  the  proportion  of  2  mols.  to  1  mol., 
■at  a  second  molecule  of  water  was  eliminated,  with 
vduetion  of  anhydrides  of  the  type  R.CH(C10H6).>0 
■''en,  237,  261).  *  Since  different  proportions  of  alde- 
to  phenol  in  similar  condensations  have  hecn  found  by 
.  the  author  has  studied  the  action  of  0-naphthol  upon 
i».  piperonal,  cumic,  anisic  and  salicylic  aldehydes. 
ondensation  products  may  be  obtained  by  heating  in  a 

abe  at  200  C.  with  glacial  acetic  acid,  or  by  boiling 
etic  acid  solutions  with  a  few  drops  of  sulphuric 
The  products  of  the  latter  process  are  much  more 
It  to  purify,  and  may  also   possess   correct  melting 

when  far  from  analytically  pure.  The  compounds 
ed  from  the  aldehydes  mentioned  are  all  constituted 
ling  to  the  above  formula ;  they  are  insoluble  in 
'  soda  solution,  and  give  a  pale  red  (the  piperonal 
lund  a  dark  red)  coloration  and  green  fluorescence 
wanned  with  sulphuric  acid.— A.  C.  W. 


Halphen's  Reaction  for  Detecting  Cotton  Seed  Oil ;  and  the 
Behaviour  of  Some  American  Lards.  P.  Soltsicn.  Zeits. 
offentl.  Chem.  7,  25.     Chem.  Centr.  1901,  1,  [9],  539. 

As  the  proposal  of  the  author  (see  this  Journal,  1899,  611 
and  865)  to  omit  the  amyl  alcohol  in  Halphen's  reagent, 
has  met  with  general  opposition,  and  as  bis  own  experi- 
ments show  that  the  reagent  loses  in  delicacy  by  this 
omission,  he  now  returns  to  the  use  of  the  original  reagent. 
He  confirms  Haikow's  observations  as  to  the  influence  of 
light  ou  the  Halpben  reaction  (see  this  Journal,  1900,  856). 
Tin'  author  points  out  that  he  has  met  with  American  lards 
which  give  a  very  weak  reaction  with  Halphen's  reagent, 
equivalent  to  about  1  per  cent,  of  cotton-seed  oil.  He  is  of 
the  opinion  that  such  lard  is  obtained  from  pigs  which  had 
been  fed  with  cotton-seed  meal. — A.  S. 

Oxycellulose;  Detection  of .     M.Philip.     Chem.  Zeit. 

Rep.  1901,  25,  [3],  20.     From  Zeits.  offentl.  Chem.  1900, 

6,  524. 

j   The  property  of  oxycellulose  of  becoming  dyed  by  basic 

I   dyestuffs,  such  as  Methylene  Blue,   without  the  preliminary 

j   treatment  with  tannin  that  is  required  by  cotton,  is  found 

I   not  to   be  sufficiently  sharply  defined   for   the  purpose  of 

i  detection.     The  power  possessed  by  oxycellulose  of  reducing 

I   Fehling's   solution  may   be   utilised  with   advantage.     The 

fabric  to  be  tested  is  thoroughly  washed,  and  is  then  heated 

on  the  wa'.er-bath  for  a  quarter  of  an  hour  with   about  10 

percent.  Fehling's  solution,  and  is  finally  well  rinsed  with 

water.     Oxycellulose  fibres  will  be  found  coloured  red  by 

the  reduced  cuprous  oxide. — W.  G.  M. 

Sueetening  Agents  ["  Saccharin  "]  in  Foods  ;  Detection  of 

Artificial  .     Zeits.  Ver.  Deutsch.  Zucker-Ind.  1901, 

[541],  95— 97. 
The  Russian  Customs  authorities  have  issued  a  circular 
giving  methods  for  the  detection  of  "  saccharin  "  in  foods 
and  beverages.  Solid  and  syrupy  substances  are  first 
warmed  gently  with  water  (50 — 100  mgrms.  with  100 — 
200  c.c.  of  water),  then  filtered,  and  the  filtrate  examined 
for  saccharin.  Beer,  porter,  and  similar  materials,  which 
contain  the  bitter  principle  of  hops  (lupulopicrin),  arc 
freed  from  the  latter  by  adding,  drop  by  drop,  in  the  cold, 
a  saturated  solution  of  copper  nitrate  till  no  further  pre  • 
cipitate  is  formed.  If  the  substance  under  examination 
contain  tannin,  the  latter  is  removed  by  adding  ferric 
chloride  solution,  and  then  making  the  liquid  faintly 
alkaline  by  the  addition  of  calcium  carbonate. 

The  following  methods  are  recommended  for  the  detection 
of  "  saccharin  "  and  its  salts  : — 

(1.)  100  c  c.  of  the  liquid  are  acidified  with  hydrochloric 
acid,  treated  with  an  excess  of  bromine  water,  well  shaken, 
and  filtered.  The  filtrate  is  freed  from  excess  of  bromine 
by  means  of  a  current  of  air,  and  extracted  with  ether. 
The  ethereal  extract  is  treated  with  a  few  drops  of  sodium 
bicarbonate  solution,  and  the  ether  driven  off.  In  presence 
of  saccharin,  the  residue  will  possess  the  characteristic 
taste,  and,  after  fusing  with  caustic  potash,  will  give  an 
intense  salicylic  acid  reaction. 

(2.)  100  c.c.  of  the  liquid  are  made  strongly  acid  with 
hydrochloric  acid,  and  then  shaken  out  three  times  with  a 
mixture  of  equal  parts  of  ether  and  petroleum  spirit.  The 
extract  is  treated  with  a  small  quantity  of  caustic  soda, 
evaporated  to  dryness,  the  residue  heated  on  a  glycerin 
bath  for  half  an  hour  to  250°  C,  then  dissolved  in  water, 
and  the  solution,  after  acidifying  with  sulphuric  acid, 
extracted  with  ether.  The  ethereal  extract  is  examined 
for  "  saccharin." 

(3.)  In  presence  of  salicylic  acid,  the  liquid  under 
examination  is  extracted  with  ether,  the  evaporation 
residue  of  the  ethereal  extract  treated  with  hydrochloric 
acid,  and  bromine  water  added.  The  salicylic  acid  is  thus 
separated  in  the  form  of  bromosalicylic  acid.  The  excess 
of  bromine  is  removed  from  the  filtrate  by  means  of  a 
current  of  air,  and  the  saccharin  extracted  as  before  with 
a  mixture  of  ether  and  petroleum  spirit. 

The  following  reactions  for  the  detection  of  "  saccharin  " 
and  salicylic  acid  are  given  : — 

(a)  The  residue  from  the  ethereal  extract  in  which  the 
presence  of  "  saccharin "   is  suspected,   is    warmed    with 
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vinol  and  concentrated  sulphuric  acid,  ami  the  melt 
dissolved  in  exec**  of  caustic  soda  solution.  The  presence 
of"  saccharin  "  is  indicated  by  the  production  of  a  stroug 
fluorescence.  The  presence  of  succinic  acid  interferes  with 
this  reaction. 

(&)  The  substance  is  treated  with  concentrated  nitric 
acid,  the  solution  evaporated  to  dryness,  and  a  few  drops 
of  a  solution  of  caustic  potash  in  50  per  cent,  alcohol 
added  to  the  residue.  If  " saccharin  "  be  present,  there  is 
formed  on  warming,  a  blue  coloration  changing  to  violet, 
purple  red,  and  finally  to  red. 

(<)  A  10  per  cent,  solution  of  nitrate  of  mercury  iu 
dilute  nitric  acid,  gives  an  intense  red  coloration  with 
salicylic  acid. 

((/)  A  neutral  solution  of  a  salicylate  gives  a  green 
coloration  with  copper  sulphate. 

(e)  The  substance  containing  "  saccharin  "  is  wanned 
with  concentrated  nitric  acid,  and  then  treated  with  excess 
of  ammonia.  The  salicylic  acid  is  converted  into  picric 
acid,  which  can  be  easily  recognised  by  a  dyeing  test. 

—A.  S. 

ORG  ASIC  CHEMISTRY— QUANTITATIVE. 

Cresol}    Determination  of .     F.  Russig  and  G.  Fort- 

mann.  Zeits.  angew.  Chem.  1901,  [7],  157—160. 
Ai.rnouGH  the  method  of  estimation  described  by  Kaschig 
(this  Journal,  1900,  857)  has  given  satisfactory  results  iu 
the  authors'  hands,  they  have  for  some  time  used  a  French 
met  hod,  which  gives  slightly  higher  figures.  Like  Kaschig's 
method,  it  is  not,  however,  applicable  when  the  mixture  of 
cresols  contains  more  than  10  per  cent,  of  phenol. 

Fifty  grms.  of  cresol  are  weighed  into  a  small  Erlenmeyer 
tla-k  and  125  grms.  of  sulphuric  acid  (66°  B.)  are  added. 
It  is  not  necessary  to  apply  heat  as  the  temperature  of  the 
mixture  rises  to  t'.O3 — 70  C.  during  this  operation.  After 
standing  for  one  or  two  hours,  the  contents  of  the  flask  are 
transferred  to  a  separating  funnel,  by  inverting  the  flask 
into  the  neck  of  the  funnel,  so  that  only  part  of  its  contents 
is  displaced.  The  nitration  apparatus  consists  of  a  tubu- 
lated glass  retort  of  about  1  litre  capacity  heated  by  means 
of  a  sand  bath.  The  distillation  tube  communicates  with  a 
wash-bottle  and  suitable  aspirator.  The  stem  of  the  funnel 
passes  through  an  india-rubber  stopper  fitted  into  the 
tubulure  of  the  retort.  400  c.c.  of  nitric  acid  (40'  B.)  are 
poured  into  the  retort,  and  after  raising  the  temperature  to 
60°  C.  the  flame  is  removed.  The  sulphonic  acid  is  then  added 
gradually  from  the  separating  funnel  drop  by  drop  in  the 
course  of  li  to  2  hours.  After  standing  for  a  further 
period  of  20  minutes,  the  retort  is  emptied  into  a  porcelain 
dish  containing  200  c.c.  of  water  and  iB  rinsed  out  with 
another  200  c.c.  of  water.  The  next  day  the  trinitrocresol 
is  collected  on  a  filter,  washed  with  200  c.c.  of  water,  dried 
at  95" — 100°  C.,  and  weighed.  50  grms.  of  pure  metaeresol 
gave  87  8  grms.  =  175 '6  per  cent,  of  trinitrocresol,  as 
compared  with  174*0  per  cent,  obtained  according  to 
Etas  'big's  method,  the  higher  yield  being  due  to  more 
complete  nitration. 

The  fact  that  Ditz  (this  Journal,  1901,  73)  has  recently 
adversely  criticised  Kaschig's  method,  and  still  advocates 
the  retention  of  the  bromine  process  first  described  by  him- 
and  Cedivoda  (Zeits.  angew.  Chem.  1899,  873  and 
897)  has  induced  the  authors  to  make  a  comparative  study 
of  the  different  methods,  and  from  a  large  number  of  test 
analyses,  it  is  shown  that  even  with  pure  cresol  mixtures 
the  bromine  method  is  less  suitable  than  the  nitration 
process. — D.  B. 

Cresol ;  Determination  of .     II.  Ditz.     Z;its.  angew. 

Chem.  1901,  [7],  160—165. 
A  BEFIT  to  Russig  and  FortmannV  criticism  of  the  bromine 
process  devised  by  the  author  and  Cedivoda  (see  preceding 
abstract).  It  is  pointed  out  that  the  differences  in  the 
results  which  induced  Russig  and  Fortmann  to  reject  the 
bromine  process,  are  due  to  certain  departures  made  by 
them  in  their  investigations.  By  strict  adherence  to  the 
author's  description,  concordant  results  are  invariably 
obtained,  and  the  opinion  is  again  expressed  that  the 
process  in  question  is  superior  to  the  nitration  method. 

— D.  B. 


Asphalts;     Xeio    Method    for    Determining    the     V. 

Points   of    .       C.    F.    .Mabery    and    O.    J. 

J.  Amer.  Chem.  Soc  1901,  23,  16—80. 

For  the   purpose  of  obtaining   comparable  results  ni  r 
constant  conditions,  the  authors  have  devised  the  :.. 
shown   in  the    figure.      It  consists    of  a   glycerin  I 
which    is    introduced  a   narrow  beaker  closed   win 
through  which    passes  a  thermometer,    and    also   a  stri    f 
metal,  half  an  inch  wide,  which  . 
tends  to  within  half  an  inch  ol   . 
bottom.      The  upper  part   is 
over  the  edge  of  the  beaker,  w 
tin-  lower   l-    bent  at  right  a>  •» 
and  has    its    corners  bent  up  •« 
to   form  a   support  for  the  asp.  t. 
The    necessary    constants  are 
distance  of  the  thermometer 
the  sample   (J   inch),   the  disi 
of  the    metal   from  the   botto  of 
the  beaker,  the  width  of  the  i  il 
strip   and   the    dimensions  of  k 
asphalt.     The  authors  moulili 
latter  so   as  to  project    J   inc  « 
either  side  of  the   metal   scr  1. 
and  the  temperature  was  not'  nt 
which  it  became  .sufficiently  sc  to 
just   touch    the    bottom.      It  u 
found    that    a    difference   of,* 
minutes  in  the  duration  of  In 
had  no   appreciable  effect  oi  bt 
results.     A  disc  of  copper  is  | 
at   the   bottom   of    the   In 
facilitate    the     cleansing.     I  Ilk 
samples  of  asphalt  were  fo 
have  the   lowest    melting   points.      The  variatioi 
results  of  duplicate  determinations  was   at  most  2 
and  usually  there  was   no  variation.     For  highc 
points  an  air-bath  must  be  used. — C.  A.  M. 

Basic  and  Acid  Dyestuffs ;  Qualitative  and  Qua 
Determinations  of  Colouring  Matters  based  upon  !i  » 
Precipitation   of  .      A.  Seyewetz.      Rev.  In 

Mat.  Col.  1901,  5,  [50],  44—52! 

The   author   proposes   a    new   scheme  for   the   ij 
recognition   of  the   soluble  coal-tar  dyestuffs,  based    tl 
fact  that  in  most,  but  not  all,  eases,  an  insoluble  comp  i 
formed  whena  basic  and  an  acid  dyestuff  in  dill 
solutions   are   mixed.     He  finds  that  almost  all  aci<  f) 
stuffs  are  precipitated  by  Auramine,  and  most  basic  <i    ' 
ammonium  picrate.    But  certain  basic  dyestuffs,  e.g., ",  i 
Orange  R,  Brilliant   Green,  Pyroniue  A,  Toluidine  I* 
Celestine  Blue,  New  Phosphine  G,  Night  Blue,  and  Hi-  M 
Brown   have   a  selective  action  :  each  of  them  prcci  M 
some  of  the  acid  dyestuffs  and  not  others.     Similarly 
the  following  acid  dyes,  Fluorescein  (ammonium  salt  U 
Magenta,  Orange   III ,  and   Orange  IV.,  preen 
of  the  basic  dyestuffs  and  not  others.     The  author  .•  o' 
ingly   uses  the  dyes  named   as  reagents  (in  l/l000a  » 
solutions),  and  has   tabulated   most  of  the  soluble  di  i: 
in  such  a  way  as  to  show  at  a  glance  whether  an}  >' 
them  is  or  is  not  precipitated  by  each  "  reagent." 
split  up  his  tabie  into  a  number  of  easily  recognised 
defined  by  acidity  or  basicity,  dyeing  propert 
solution,  and  chemical  character.      To  identify  any  i!  ■> 
it  must  first  be  referred  to  its  proper  group,  and  then    ' 
with  the   several  reagent  dyestuffs.     Owing  to  the  I 
allied  dyestuffs  oftenjbehave  differently  toward! 
of  these  reagents,  this  examination  is  sometimes  bu flic  ' 
exact  identification.      If  not,  further  tests  must  he  ma  " 
oxidising  and  reducing  agents,  mineral  acids,  tie.  '" 
however,  are  not  tabulated    by  the   author,  whose  il 
therefore  need  to  be  used  in  conjunction  with  other-. 
Given  a  simple  dyestuff  of  known  designation,  n-  - 
(purity)   may  be  determined   by   titration  witl 
dyestuff  which  completely  precipitates  it.     C.  Ra«- 
Journal,  1888,  592)  applied  the  method  to  the  vain 
Night  Blue  and  Naphthol  Yellow  S,  and  Roy  and 
yard  (idem)  titrated   Ticric  acid   with   Night    Blu'   ■ 
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mploys  Magenta  as  a  convoniont  reagent  for  tho 

Tininatieii  of  acid  dye-stuffs,  either   volumetrically  hy 

.sarins  the  Magenta  solution  run  in  until  precipitation 

r   gravimetrically   by   weighing    the    precipitate. 

nposition    of  the  compound   must   of    course    be 

Po  prove   thai   ordinary  adulterants  do  not  affect 

accuracy   of   the   process,    the    author    titrated    pure 

throain   mixed   with  20  per  cent,  of   sodium   sulphate 

t|  30  per  cent,   of  dextrin.     Assuming  that  1    molecular 

lortion  of   Krythrosin  combines   with   2  molecular  pro- 

i,  the  volumetric  determination  was   less 

Mi  8  per  cent.,  and  the  gravimetric  determination  less 

!    l  per  cent.  low. — T.  A.  L. 

friii  :     Determination     of  .      J.    Lewkowitsch. 

Analyst,  1901,  26,  [2],  35—36. 

i. ok  (Ann.  Chim.   anal.  appl.  4,  76,  110)  published  a 

■  <\  for  determining  glycerin  in  wine  based  on  the  reaction 

-O.  =  C,  +  SO.  +  5H,0,    the   carbon    being 

I    with    hydrochloric    acid,    treated    with    ammonia, 

I   to    volatilise    tho    ammonium    salts,   weighed    and 

hiied  into  glycerin.      This  method  has  recently  been 

I  by  F.  Jean  {ibid.  5,  21 1)  for  the  determination 

in  in    fats   and    soaps.      The   author   has   made  a 

i  of  determinations  in  accordance  with  Jean's  directions, 

bat  the  results  are  absolutely  unreliable. 

— C.  A.  M. 

■■   Report  to  the  International  Association  of 
ilher   Trades  Chemists  on  Results   of  Comparative 

\ts  with   Freiberg .     J.  Paessler.      Leder- 

rkt.  1901,  2,  [1]. 

powder   was    prepared    according    to    G'erych's 
((ierber,    1896,    62),    and    contained   about 
ent.  of  cellulose.     Five  different  batches  were  sent. 
six   members   of  the   International   Association   of 
I'rades  Chemists,  along  with  samples  of  oakwood 
\  Quebracho  extract  (pasty  and  solid),  and  valonia. 
requiring  elucidation  were — 
Whether  the  results  obtained  by  the  same  analyst 
ifferent  hide  powders  correspond. 
Whither    the   mean    values   obtained   by   different 
igree. 
'  v  the  non-tannin  figures  are  given,  as  these   are  not 
I   by  factors    other   than    the   hide    powder.     The 

low — 
That  the  differences  between  maximum  and  minimum 
i  t  important.     They  are   not   so  great  as  with  Vienna 


ifferences  in  the  case  of  Quebracho  extract  are 

portent     In  the  ease  of  oakwood  extract  and  valonia, 

somewhat  greater.     The  differences  appear  to  be 

due  to  the  different  ways  of  packing  the  filter. 

concluded  that  the  Freiberg  hide  powder  is  quite 

e  for  tannin  analysis. 

recommended  that  the  filter  be  so  packed  that  the 
y  of  filtrate  required  may  come  through  in  about 
urs. 


Oakwood 

Extract. 

Per  Cent. 

Non-Tannins. 

PastyQuebracho's 

Extract. 

Per  Cent. 

Non- Tannins. 

1-4-7 
14-S 
14-7 
14-8 
14-9 
0-2 

14-8 

2'4 
2  a 

s-o 

2-7 
0-7 

2-G 

■reeii  uiaiimum 
-'minium. 

-I 

—J.  T.  W. 

uihls  Method  for  the  Determination  of . 

Zeits.   bffentl. '  Chem.    6,    514— 519  ;' Chem. 
*(•  1901,1,  [6],  343. 

1 1  hor  describes  the  advantages  of  Kjeldahl's  method 

'termination  of  sugar  (this   Journal,  1895,  896), 

'  ''idea's    extension    of   the   method   for   the 


determination  of  invert  sugar  in  presence  of  cane  su"»r 
(this  Journal,  1899,  1058). 

(1.)  The  Kjeldahl  method  is  tho  only  one  of  its  kind  in 
which  the  different  varieties  of  reducing  sugars  are  reduced 
under  similar  conditions,  and  which  consequently  permits 
of  comparisons  by  means  of  the  copper  values  found. 

(2.)  The  manner  of  carrying  out  the  method  is  so 
simple,  that  identical  results  can  be  obtained  by  different 
analysts. 

(•'!.)  A  source  of  considerable  error,  however,  is  the 
absorptive  power  of  the  alkali  solution  for  carbon  dioxide. 
The  author  states  that  what  is  needed  is  the  working  out  of 
tables  analogous  to  those  of  Kjeldahl,  but  using  sodium 
carbonate  in  place  of  caustic  soda. — A.  .S. 

Starch  in  Mixed  Pressed  Yeasts ;  Determination  of . 

II.   Lange.      Breunerei   Zeit.  18,    [398]  ;  through   Zeits. 

Spiritusind.  1901,  24,  [6],  50. 
From  a  series  of  experiments  with  pure  yeast  aud  with 
known  mixtures  of  yeast  and  starch,  the  author  has  come 
to  the  conclusion  that  the  method  of  inverting  the  starch 
by  boiling  the  mixture  with  hydrochloric  acid  is  absolutely 
useless  for  the  estimation  of  starch  in  yeast.  Pure  yeast 
alone  gave  cupric  reducing  bodies,  after  heating  with 
hydrochloric  acid,  equivalent  to  from  1  to  3" 5  per  cent,  of 
starch. 

In  view  of  this  fact,  the  author  has  tested  Kusserow's 
method  in  a  similar  manner.  This  method  consists  in 
washing  the  mixture  with  water  in  long  cylinders,  and  thus 
removing  the  yeast  by  levigation  from  the  heavier  starch. 
In  prder  to  control  the  washing,  the  starch  is  coloured  hiue 
by  iodine,  and  afterwards  bleached  with  a  little  ammonium 
thiosulphate.  According  to  Kusserow's  method,  about 
1  lb.  of  the  mixed  yeast  is  sampled  by  grinding  up  with  a 
little  water.  10  grins,  of  this  mixture  are  then  weighed  out 
for  the  estimation  of  dry  substance.  The  mixture  is  dried 
for  two  hours  at  60°  C,  and  then  for  four  hours  longer  at 
120°  C.  A  second  quantity  of  20  grms.  is  also  taken  for 
levigation,  it  is  mixed  with  water  and  coloured  with  a  little 
iodine  and  hydrochloric  acid,  the  starch  is  allowed  to  settle, 
and  the  suspended  yeast  poured  off.  About  three  washings 
are  sufficient  for  the  separation,  and  the  starch  is  then 
collected  on  a  tared  filter,  decolorised,  washed,  and  dried 
in  the  manner  described  above.  The  author  finds  that  the 
results  are  accurate  to  within  1  per  cent.  (Compare  a 
somewhat  similar  method,  this  Journal,  1899,  525.) 

—J.  F.  B. 

Dextrose  ;  Birotation  of  .     Y.  Osaka.     Zeits.  physik. 

Chem.  1900,  35,  661—706;  Chem.  Ceutr.  1901, 1,  [5], 252. 

The  course  of  the  decrease  of  optical  rotation  with  solu- 
tions of  sugars,  which  exhibit  niultirotation,  may  be 
expressed  by  the  formula  for  reactions  of  the  first  order. 
The  author  gives  the  constants  of  this  formula  for 
(/-fructose,  0-096;  rhamnose,  0-39;  J-arabinose,  0-031; 
fucose,  0-022;  ^-xylose,  0-022;  (^-galactose,  0-0102; 
maltose,  0-0072;  milk  sugar,  0-0046;  and  dextrose, 
0-0102.  These  constants  were  derived  at  20°  C.  from 
decadal  instead  of  natural  logarithms.  Cohen  has  stated 
that  dextrose  behaves  as  a  weak  acid,  the  sodium  salt  of 
which,  C6Hu06Na,  undergoes  hydrolysis  to  a  considerable 
extent.  The  author's  experiments  on  the  decrease  in  rota- 
tion of  dextrose  in  alkaline  solutions  (NaOH),  confirm  this 
view,  the  value  5*9  x  10"~1;J  being  given.  According  to 
Trey,  the  conductivity  of  caustic  soda  solution  is  reduced 
by  glucose,  that  of  ammonia  increased.  These  effects 
correspond  not  only  qualitatively  but  almost  quantitatively 
with  the  view  that  glucose  is  an  acid.  In  a  solution  con- 
taining 0*0488  mol.  NaOH  aud  0-125  mol.  of  glucose  per 
litre,  there  are  present,  actually,  0-0389  C6Hn06Na,  0-0099 
NaOH  and  0-0961  C6H1206 ;  whilst  in  ammoniacal  solution 
the  ammonium  glucosate  undergoes  further  hydrolysis. 
The  change  of  rotation  in  solutions  of  dextrose  is  accele- 
rated both  by  hydroxyl  ions  and  by  hydrogen  ions,  but  not 
to  the  same  extent,  the  catalytic  effect  of  the  former  being 
much  greater  than  that  of  the  latter.  The  velocity  of  the 
retrogression  of  the  rotation  is  approximately  directly  pro- 
portional to  the  concentration  of  hydroxyl  ions  (the  constant 
i   of   the  reaction  equation    is    about   0-00012    Con,   where 

O  2 
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is  the  concentration  of  the  hydroxy]  ions),  bul  10  the 
square   root   of  the  concentration   of   the   hydrogen   ions. 

Neutral  salts  appear  to  increase  the  cataly  lie  influence  of 
the  hydroxy!  ions,  but  only  to  a  von  small  extent,  that  of 
the  hydrogen  ions. — A.  s. 

Salicylic  Acid  in  Wine;  Detection  am!  Determination  of 
.     A..  Ferreira  Da  Silva.     Ann.  Chim.  anal.  appl.  6, 

11  ;  Chcin.  Centr.  1901,1,  [7],  424. 

In  replying  to  Pellet's  criticism  (this  Journal,  1901,  284), 

the  author  points  out  that  he  lavs  chief  stress  uot  on  the 
composition  of  the  extracting  liquid,  but  on  the  fact  that 
not  more  than  50  c.c.  of  the  wine  are  taken  for  the  test.  If 
200  c.c.  of  wine  be  taken,  disturbing  colorations  may  be 
met  with,  even  if  a  mixture  of  ether  and  petroleum  spirit 
be  used  for  the  extraction. — A    S. 

Pentosans  ;    Determination  of  ,  by  the  Vhloroglucinol 

Method.    E.  KrOber.    J.  f.  Landw.  48,  357—384  ;  Chem. 
Ccntr.  1901,  1,  [8],  477. 

The  author  has  made  an  investigation  as  to  the  causes  of 
the  variable  results  obtained  in  the  determination  of 
pentosans  by  the  above-named  method.  He  draws  the 
following  conclusions: — The  result  is  not  influenced  by  the 
precipitate  being  left  to  stand  for  a  long  time.  The  pre- 
cipitate should  be  collected  in  a  Gooch  crucible,  and  the 
washing  water  should  be  added  in  small  portions,  whilst 
the  surface  of  the  precipitate  is  still  quite  moist.  The 
precipitate  must  be  washed  perfectly  free  from  chlorine, 
otherwise,  on  drying,  oxidation  will  ensue,  leading  to  high 
results.  Ill,  plilorogluciuo],  which  is  dissolved  in  dilute 
hydrochloric  acid  (sp.  gr.  1  06),  is  added  in  quantity  equal 
to  at  least  twice  that  of  the  furfurol  present.  An  uniform 
period  of  drying  of  four  hours  at  98  aD — 100°  C.  is  recom- 
mended. As  the  phloroglucide  is  strongly  hygroscopic, 
care  needs  to  be  exercised  in  the  weighing.  The  author 
allows  the  Gooeh  crucible  to  cool  in  a  well-stoppered 
weighing  l>ottle  in  the  exsiccator,  and  then  weighs  with  the 
weighing  bottle. 

By  precipitation  of  pure  furfurol,  arabinose  and  xylose 
with  phloroglucinol,  the  author  obtained  fundamental 
numbers,  and  has  calculated  therefrom  a  table  for  the 
determination  of  furfurol,  arabinose,  araban,  xylose,  xylaD, 
pentose  (mean  between  arabinose  and  xylose)  and  pentosan 
from  the  amount  (from  0-03  to  03  grm.)  of  phloroglucide 
obtained.  With  higher  and  lower  amounts,  the  corres- 
ponding values  may  be  calculated  by  the  aid  of  formula;. 
From  the  Dumbers  obtained,  it  appears  that  equal  molecules 
of  furfurol  and  glucinol  enter  into  reaction,  with  liberation 
of  two  molecules  of  water.  So  other  condensation  products 
could  be  obtained. — A.  S. 

Butler  Fat ;  Determination  of  Commercial  .     W.  v. 

Klenze.       Zeits.    landw.    Vers.    Wes.    Ost.    4,    77 — 80 ; 
Chem.  Centr.  1901, 1,  [8],  479. 

The  author  finds  that  Leffman-Beam's  modification  of 
Meissl's  method  invariably  gives  higher  results  than  those 
obtained  by  the  original  method.  He  attributes  this  to  the 
fact  that  with  the  glycerin-soda  lye,  readily  volatile  fatty- 
acids  are  formed.  In  10  tests,  the  difference  was  less  than 
0'5  in  six  cases,  0'5  in  one  ease,  0'8  in  two  cases,  and  1-4 
in  the  remaining  case.  For  the  distillation,  the  author  uses 
a  copper-flask  of  about  400  c.c.  capacity,  wbich  is  heated 
directly  by  a  small  flame.  The  soap  is  dissolved  in  50  c.c. 
of  hot  water,  the  solution  poured  into  the  flask  and  the 
vessel  rinsed  with  the  remaining  85  c.c.  of  water.  The 
flask  is  cleaned  by  boiling  alkali  solution  in  it  after  each 
determination. — A.  S, 

XXIV-SCIENTIFIC  &  TECHNICAL  NOTES. 

Sulphur j/l  Fluoride.     H.  Moissan.      Comptes   Rend.  132, 

[7],  374— 381. 
Ii  sulphur  dioxide  be  led  into  fluorine,  explosion  occurs  as 
each  bubble  enters ;  but  if  a  slow  current  of  fluorine  be  led 
into  a  vessel  of  sulphur  dioxide,  so  that  it  must  pass  over  a 
hot  platinum  wire  at  its  entrance,  quiet  combustion  ensues. 
The  resulting  gas  after  well  washing  with  water  to  remove 


fluorine  and  sulphur  dioxide,  drying  with  potassium 
and  liquefying  at  —  Co    C.  (allowing  all  gas  not  condeii- 
at  this  temperature  to  escape),  gives  a  liquid  which 
—  52    t'.  furnishing  a  colourless  gas,  complete 
by  caustic    potash,  and  having  the   composition  exprei 
by    SI  IjFj,     The  same  gas  can  be  obtained  by  the  tv 
fluorine  on  moist  hydrogen  sulphide,  or  (if  iu  a  glass  vc  , 
where  decomposition  of  the  glass   furnishes  water)  on 
hydrogen  sulphide. 

Sulphuryl  fluoride  is  a  colourless,  inodorous  gas,  liqncf'  ; 
at  —52    C.,  and  solidifying  near  —120   C,  and  havinj  t 
15°  C.  a  density  of  3  •  55"  (air.  I  ;  theory,  3  •  53).     It  disso  . 
in  10  times  its  vol  line  of  water  or  one-third  of  its  volun'  f 
alcohol.     Water  has  no  action  on  it,  even  in  a  sealed    i 
at    150°    C.      It   is    absorbed    rapidly    by  alcoholic 
slowly   by    aqueous    potash,    lime-water,    or   baryta-w 
forming   metallic  sulphate  and  fluoride,  and  watei 
not   decomposed   by   a   red  heat,  but  at  that  temper 
attacks   the   silica    of   glass,  forming  silicon  fluoride    i 
sulphur  trioxide  ;  if  sulphur  be  also  present,  sulphur  dii 
is  formed  instead  of  trioxide,  while  selenium  yields  sal  r 
and   selenium    dioxides.      Fluorine,   oxygen,    plio 
arsenic,  boron,  carbon,  have  no  action  on  the  gas.    So* 
arts  on  it  only  above  its  melting  point,  but  then  ab: 
completely,  forming  oxide,  fluoride,  and  sulphidi  ol 
(this    reaction    was    used    for    the    analysis   of  the 
Hydrochloric   acid  gas   has   no   action   at  a   red-hi 
hydrogen  sulphide  causes  a  deposition  of  sulphur  a  • 
contraction  of  volume.     Ammonia  slowly  acts  on  th  u 
at  the  ordinary  temperature,  forming  a  white  solut 
SOjFj.5NH,. 

In  its  stability,  this  compound  resembles  the  hexaflu  It 
SF(1;  if  it   be    really    a   sulphuryl  compound,  the 
obviously  influences  the  sulphuryl  group  so  as  I 
greater   stability,  and  here  again    shows  its   char 
intermediate  between  the  halogens  and  oxygen. — J.  T. 

liadium  Salts;  Radio- Activity  Induced  by       ■■■    P. '■ 

and  A.  Debierne.     Comptes  Rend.  132,  [9].  548-.' 
Active  radium  salt  was   placed   in  a  small  open-modi 
Susie   in   a   closed    space.      Plates  of    different   ma  il- 
were   placed   in   various   positions   in   the  enel 
singly,    some   facing   one    another   and    in   contact, 
separated   from   the   flask    by   a   thick   lead   screen.  II 
became   active,  though    on   those    surfaces  only  to    I 
the   air   had   access;    the   effect   was    independent  <  % 
material    of    the    plates.       They    all    lost    their   u  fe 
rapidly  in  the  light  and  open  air:  much  less  rapidly   tl 
closed  box.     When  the  experiment  was  repeal 
flask  closed,  there   was  no  effect.     When  the  pi  ltd 
municated    with    the    reservoir    of   active    suhstam  ' 
capillary  tubes,  the  effect  was  still  produced,  and,  pr  M 
the  whole   apparatus  was  small,  the  length  of  the  c 
tube  seemed  to  be  without  influence.      Thes. 
in  accord  with   Rutherford's  theory  of  material  emit  I 
but  the  authors  reserve  judgment  on  this  poiut.— .1.     ' 

Nitro- Anthracene.     J.  Meisenheimer.     lier.  1900,  •, 
[19],  3547-3549. 
According    to  Liebermann    and    Lindemaut 
1584),  the  red  vapour  obtained  by  the  action  of  rati 
on  arsenic  trioxide  converts  anthracene  into  two  d  n 
compounds,  CuH,„.HN03  and  C„H,0.K 
the  conditions.     On  treatment  with  caustic  soda,  tlie  I 
compound  gives   partially,  the  latter   cxclusiv 
anthrone,  C,4H9N02.     The   author   now  show-  th  ' 
nitroso-anthrone  is  really  nitro-anthraccne.—  A   ' 

Research  Scholarship,  Iron  and  Stub, 

Andrew  Carnegie  Research  Scholarship. 

A   research   scholarship   or    scholarships,  0 
as   may  appear  expedient  to  the  Council  of  the  I 
Steel  Institute  from  time  to  time,  founded  by  Mr. 
Carnegie  (Vice-President),  who  has  presented  to  I 
and  Steel    Institute   32    1,000  dollar   Pittsbur] 
and    Lake   Erie    Railroad   Company  5   per  cent. 
bonds  for  the  purpose,  will   be  awarded  annually,  " 
tivc  of  sex   or   nationality,  on   the  recommendation 
Council  of  the  Institute.     Candidates,  who  must  I) 
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■if  age,  must  apply,  on  a  special  form  before  the 
of  April  to  the  Secretary  of  the  Institute, 
he  object  of  this  scheme  of  scholarships  is  not  to 
litate  ordinary  collegiate  studies,  but  to  enable  students 
i  have  passed  through  a  college  curriculum  or  have 
i   trained   in   industrial    establishments,  to  conduct  ic- 

in   the   metallurgy  of  iron  and   steel    and    allied 

with  the  view  of  aiding  its  advance  or  its  appli- 

.ii  to  industry.     The  National  Physical  Laboratory,  on 

rning   body  of  which  the  Iron    and    Steel  Institute 

inted,  would  for  man}  reasons  be  a  very  suitable 
e  in  which  such  a  research  could  be  carried  out.  There 
owner,  DO  restriction  as  to  the  place  of  research  which 

elected,  whether  university,  technical  school,  or 
cs,  provided  it  be  properly  equipped  for  the  prosecution 
etallurgical  investigations. 

ie  appointment  to  a  scholarship  shall  be  for  one  year, 
ouncil   may  at   their  discretion  renew  the  scholar- 
fur  a   further   period   instead   of    proceeding   to  a  new 

ion.    The  results  of  the  research  shall  h immunicated 

e  Iron  and   Slcel  Institute  ill  the  form  of  a  paper  to  be 

to  the  annual  general  meeting  of  members,  and 

i  Council  consider   the  paper  to  be  of  sufficient  merit, 

Andrew  Carnegie  gold   medal  shall   be  awarded   to  its 

Should  the  paper  in  any  year  not  be  of  sufficient 

:,  the  medal  will  not  be  awarded  in  that  year. 

By  Order  of  the  Council, 

I)ENt.ETT    H.   Blior/GH, 
Victoria  Street,  London,  Secretary. 

April  3rd,  1901. 

$eto  Eooks* 

ndkko  Vicars  of  Gas  Enterprise.      By   Thomas 

wbiggdjo,  M.  Inst.  C.E.     "The  Gas  World"  Offices, 

:,udgate  Circus  Building,  London,  E.C.     Price  2s.  6d. 

olnme,  containing  portrait  of  Mr.  Newbiggiug,  preface, 

■  iin,    and   63    pages    of   print.      The   entire 

i   is  sub-divided  as  follows    iuto    short   chapters  : — 

reduction.    II.  Discovery  of   Coal  Gas.     III.  Mur- 

thc    Inventor   and   Pioneer   of    Gas   Lighting.     IV. 

Pioneers.      V.   Gas    Lighting    in    the     Metropolis. 

literature   of   Gas  Manufacture    and    Supply.       VII. 

est   of  lias   Manufacture  and    Supply.       VIII.    The 

ipalisation    Movement.      IX.  Gas    Legislation-      X. 

iaiions   of   Gas    Engineers   and    Managers.      XI.  A 

o  Backward.     XII.  Looking  Forward. 

"\wi\  of  Chemicals  and  Raw  Products,  Used 
the  Manufacture  of  Paints,  Colours,  Varnishes,  and 
ed  Preparations.  By  George  H.  Hdisst.  Scott, 
■enwood,  and  Co.,  19,  Ludgate  Hill,  London,  E.C. 
1 .     Price  ~s.  6d. 

is  "  a  book  of  reference,  giving  b.ief  descriptions  of 
rious  chemicals  and  other  substances  employed  in  the 
colour,  and  varnish  trades."     It  contains  370  pages 

ject-matter  and  an  alphabetical  iudes.  The  treat- 
ia  the  text   is   also   more   or  less  according  to  the 

itical  order  of  the  subjects,  these  being  arranged  to 

the    paragraph    headings.       Tho    latter    part    of  the 

voted  to   Hydrometer   and   Specific    Gravity 

tables  of  Thermometer  Degrees,  &c. 

By  J.  Alfred  Wankxyn.   Kegan,  Paul,  Trench, 
bner,  and  Co.,  Ltd.,  Paternoster  House,  Charing  Cross 
»d,  London.     1901.     Price     2s.  Gd. 

lame,  containing  preface,  table  of  contents, 

of  text.      The    subject   is   treated   in   three 

as   follows: — I.    Chemistry    of   Arsenic. 

in  General  and  iu   the  Eree   or  Metallic  State. 

OS   and   Arsenic  Aeids   and   their   Salts,     (iii) 

•   and   Hydride  of  Arsenic,     (iv)  Organo-Metallic 

•hands  of  Arsenic,     (v)  Kakodylic  acid  and  its  Salts. 

OH    and    Measurement    of    Arsenic,      (i) 

"s 'lest,     (ii)   Ueinsch's  Test,     (iii)  General  Testing 

•  stimation   oi   Arsenic,     (iv)  Special  Organo-Metallic 

on  of  \iseuic,  &c.     III.  Tun  Manchester  Epidemic 

Poisoning,  amd  the  Lessons  to  be  learnt 


Crabr  JUport. 

TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

United  States. 
Customs  Regulations. 
Preparations  of  Ether  or  Ethyl  Chloride.— Klher  or 
ethyl  chloride  with  small  percentages  of  nicntbal  oil.sinapis 
(or  mustard),  cocaine,  cucaine,  iodine,  .Sic.,  dissolved 
therein,  so  as  to  form  a  medicinal  preparation,  is  dutiable 
at  the  rate  of  1  tlol.  per  lb.  (or  at  not  less  than  25  per  cent. 
ad  valorem),  under  the  provisions  of  paragraph  21  of  the 
Tariff,  and  not  as  a  medicinal  preparation  under  paragraphs 
67  and  68. 

Drawback  on  Films,  Dry  Plates,  and  Photographic 
Paper. — On  the  exportation  of  "  transparent  negative  films," 
the  body  of  which  is  of  domestic  manufacture,  and  of  "  dry 
plates,"  and  "  photographic  paper,"  manufactured,  respec- 
tively, with  the  use  wholly  of  imported  glass,  or  of  paper 
imported  either  in  the  plain  state  or  baryta  coated,  all 
having  been  subjected  to  the  sensitizing  process  by  the 
application  of  an  emulsion  in  which  imported  gelatin  entered 
as  an  ingredient,  a  drawback  will  be  allowed  equal  in  amount 
to  the  duties  paid  on  the  imported  materials  so  used,  less 
the  legal  deduction  of  1  per  cent. 

Wool  Grease. — Refined  wool  grease  is  not  dutiable  at 
the  rate  of  i  cent,  per  lb.  under  the  provision  for  wool 
grease  in  paragraph  279  of  the  tariff,  but  is  dutiable  as  a 
rendered  oil,  under  paragraph  3,  at  the  rate  of  25  per  cent. 
ad  valorem. 

Italt. 
Temporary  Free  Importation  of  Leather. 
An  Italian  Royal  Decree,  dated  January  6th  last,  grants 
temporary  free  importation  of  English  buffalo  leather  for 
use  in  the  manufacture,  for  export,  of  articles  of  military 
equipment,  subject  to  the  following  regulations :— The  im- 
portation must  be  effected  through  a.  Custom  House  of  the 
first  class  ;  the  quantity  of  leather  allowed  to  be  imported 
at  one  time  is  not  to  be  less  than  50  kilos. ;  and  the  term 
assigned  for  re-exportation  iu  a  manufactured  condition  is 
not  to  exceed  one  year.  The  "temporary  admission" 
obligations  are  to  be  discharged  by  the  exportation  of  a 
weight  of  leather  wares  equal  to  that  of  the  leather  imported 
after  deducting  the  weight  of  materials  other  than  imported 
leather  which  enter  into  the  composition  of  the  articles.  No 
fine  will  be  inflicted  in  cases  where  the  weight  ol  the  leather 
exported  is  less  than  that  of  the  leather  temporarily  im- 
ported, provided  the  difference  does  not  exceed  20  per  cent., 
but  import  duty  will  be  charged  on  the  quantity  found  to 
be  deficient. 

I— GENERAL. 

Mineral  Production  in  Canada  in  1900. 
En  j.  and  Mining  J.,  April  6,  1901,  430. 
We  are  indebted  to  the  courtesy  of  the  Geological  Survey 
of  Canada  for  advance  proofs  of  the  summary  statement  of 
the  mineral  production  of  the  Dominion  for  "the  year  1900, 
as  prepared  by  the  Section  of  Mineral  Statistics,  under 
charge  of  Mr.  Elric  Drew  Ingall.  The  statement  with  the 
comments  made  by  the  Survey,  are  given  below:  — 


Product. 

Quantity. 
(a)  ' 

Value. 

(a) 

Metallic. 

Dols. 

18,919,820 

35.387 

63,169,821 

7,080,227 

4,446,505 

212.8011 

Dols. 
3,1103,119 

583,158 

2.7611.521 

3.327,707 

2,730,598 

9,342 

Lead.(c) 

Nickel  (d) 

Lb. 

10,391497 

•  See  Note  (•)  on  neit  page. 
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Product 


Quantilv. 
(o)    ' 


\     N  -MriALLIC. 

Arsenic I'b- 

sandasbestic Tons 

Chronnte m 

Coal 

'"< 



Graphite 

Grindstones • 

Gypsum 

Limestone  for  llux 



9  :  — 

Baryta 

Ochres » 

Mineral  water 

Nat  oral  gas  (a) 

Petroleum  (*) Bis. 

Phosphate  (apatite) Tons 

Pyrites .. 

Salt 

Dfl 



Tripolite 


Strictf/bal  Materials  ahd  Clay 
Products, 

Cement,  natural  rock Bbls. 

Portland 

sea 

Granite 

Pottery 

Sewer  pipe 

Slate 

Ma.  pressed  brick,  \v 

Building  material,  other 

Total  structural  materials  and  clay 

products. 
Total  all  other  non-metallic  

Total  non-metallic 

Total  metallic 

Estimated  value  of  mineral  products 
not  returned. 


Value. 
Dols. 


606, 

22,725 

80,6  11 

703.431 

2335 

27,000 

5,332,197 

12.668,475 

1.-7.  Kit 

649,140 

1,245 

4,130 

1.922 

so.mo 

r.:{.4."Kl 

•jo'.MMia 

s;>.3)2 

•• 

160,000 

1.331 

7,575 

1.9C6 

1  5,898 

15,000 

417,004 

710.498 

1,151.007 

1.415 

7.105 

40/131 

155,104 

62,035 

27P.45S 

420 

1.3S5 

1.000 

5.000 

330 

1,950 

Total  litoil  . 


125.42S 

99,994 

515.S26 

5,250 

S0.000 

20(}.nO0 

2:11.525 

12,100 

.. 

259,450 

•  • 

4.S50.000 

.. 

6,284,143 

16,T99,7iS 

23,083,893 

40,891.197 

3UO.UU0 

.. 

63,775,090 

•  The  total    production   of  pig  iron   in  Camilla  in  1900  from 

Canadian  and  foreign  ores  amounted   to  96L575  tons,  valued  at 

888  dols..  of   which    it    is   estimated  35,387  tons,  valued  at 

58 dols.,  -lioulJ  lie  attributed  la  Canadian  ore,  and  61,188  tons, 

1  it  '.'ls.540  dols.  to  the  ore  imported. 

■  iant:tv  or  value  of  product  marketed.    The  ton  used  is 

that  of  2,000  lb. 

■  pper  contents  of  ore.  matte,  &c.,at  )0"19  c.  per  lb. 
I,    ,i  contents  of  ores,  ir„  at 437  c.  per  lb. 
id)  Nickel  contents  of  ore,  matte,  Jtc,  at  47  c.  per  lb. 
B  Iver  contents  of  ore  at  61'  41  c.  per  oz. 
i     i  mil  coke,  all  the  production  of  Nova  Scotia  and  British 
Columbia. 
fol  Gross  return  from  sale  of  gas. 

dculated  from  inspection  returns  at  100  palls,  crude  to  54 
refined  oil,  and  computed  at  1"62  dols.  perbbl.  of  35  imp.  galls. 

II— FUEL,  Etc. 
Inflammable  Liquids,  TuAN.sroRT  of — (concluded'). 

Chamber  of  Commerce  J.,  April,  1901,  85  (sec  this  Journal, 
1901,295). 

German   Kegii.ations. 

Extract  from  the  Regulations  for  the  Construction  and 
Management  of  Tank-Waggons. 

1.  Tank  -  waggons  are  such  open  or  covered  waggons 
as  ari-  constructed  for  the  carriage  of  certain  liquids  in 
casks,  tank-,  metal  cylinders,  or  other  receptacles  firmly 
and  permanently  connected  with  the  frame  of  the  waggon. 
A  difterenci  in  made  between  Railway  Tank-Waggons 
which  belong  to  a  railway  administration,  and  which  are 
not  given  to  private  persons  fur  permanent  us,-,  and  Prii  ate 
1  mh  Wa  igons,  which  belong  to  private  persons,  w  which 
to  them  by  the  railway  administration  for  per- 
manent use.  These  must  bear,  besides  the  marks  of  a 
railway  administration,  the  name  of  a  firm  nr  private  person 


(owner    or   lessee),   and   the    name   of   the   home 
Tank -waggons      are     permitted     to     carry    the     folio    • 
liquids  :  — 

Petroleum,  lignite  oils,   shale  oil,:  oal  oils  (benzol,  t.. 
xylol,    eumol,   &c),    nitrobenzol,    petroleum-naphtha 
distillates  freni    petroleum   and    petroleum-naphtha,  p< 
leuni  spirit  and  similar  preparations  from  petroleum 
or  lignite  oils,  iuflamuiahle   products,   articles    usually 
ployed  for  the  denaturing  of  spirits,   wood   spirit,   liqu, 
gases    (carbonic    acid,    nitrous   oxide,   ammonia,  chlo 
anhydrous  sulphur  acids,  and  phosgene  gas),  spirits  ofvli 
alcohol,  gas  liquor,  tar,  beet  molasses  and  the  refuse  left 
extracting   sugar   from    molasses,  acids   of   all    kinds,  f 
matter,   liquid  wat er-i'lass  (see    also   Paragraphs  XL    ! 
XX.,    XXI.,   XXII..    X1.1V.,    LII.   of   the    Railway  Tifi 
Kegulations). 

2.  Construction. — As  regards  the   construction  ol   I 
waggons,    the    general  regulations    for  the    construetio  if 
means  of  locomotion  apply  (traffic  order  for  the  main   • 
ways  of  Germany,  directions   for  the   construction  an 
equipment  of  the  main  railways  of  German)  ). 

3.  Tonnage,  Brahe-poiccr. — The    tonnage  for  the  Dt  i- 
introduced    tank-waggons  is    not   to   exceed    1.3,000  I  - 
Each   tank-waggon    of    16,000    kilos,     tonnage     mus 
provided   with  a   brake,  otherwise  its  taking   over  en  w 
refused. 

4.  Costs  of  Up-kcep  and  Repairs. — The  ov 
all  expenses  for  up-keep  and  repairs. 

5.  Safety    Regulations.  —  When  tank-waggo 
despatched,  whether  full  or  empty,  their  apertures  : 

or  emptying,  or  any  others  they  may  have,  must  be  li  1) 
closed,  and  they   must  be    provided   with    safety  a| 
against  opening  themselves.     Any  work  on  ti. 
with  a  naked  light  is  strictly  forbidden. 

The  tank- waggons  when  loaded    must  be  so  far 
to  avoid  a  one-sided  loading,  or  any  harmful  pn 
an  expansion  of  the  Hipjid  in  consequence  o 
temperature. 

When  there  are  two  tanks,  one  on  the  top  of  the  c 
the  under  one  must  be  first  completely  filled,  and 
other  two  or  more  tanks,  lying  one  on  the  other,  toast   bl 
equally  filled. 

6.  Responsibility  of  the  Railways. — The  railway  I 
itself  no  responsibility  for  lo.-s  or  diminution  of  th 

in   consequence  of  leakages    or  of  a  break    in    the    I 
waggon,   in   so  far    as  no   blame  can  be  attache . 
railway. 

7.  Management. — The  following  regulations  are  in    j 
as    regards    the   management  of    tank-waggons   r 
despatch,  which  are  used  for  inflammable  liquids : — 

(a)  Tank  waggons  in  which  arc  placed  for  conve  la 
those  liquids  mentioned  in  l'arngtaphs  XXI.  and  X! 
the  Kailway  Traffic  Kegulations  of  Germany,  mu,b" 
marked  by  the  consigner  plainly  with  the  following  i  < 
printed  on  a  red  ground,  "  Iuflainuiable,"  or  if  in  tier  .; 
"  Feuergefahrlich.'' 

(6)  Tank-waggons  which  are  iutended  for  the  convi  I 
of  petroleum-spirit  and  similar  easily  inflammable  \>i<  ■ 
— articles  named  in  Paragraph  XXII.  of  the  Traffic  11  I 
lions — must  be  provided  with  air-tight  covers. 

(c)  The  filling  and  emptying  of  tank-waggoi 
take  place  on  those   sidings   which   have  been  notil    » 
suitable   by  the    Railway  Administrations   and  durii  tl 
day,  all  fire  and  nuked  lights  being  kept  at  a  distance. 

(</)  The  filling  and  emptying  of  tank-waggons  intg 
from  reservoirs  may  only  be  carried  out  by  mi 
hose  or  pipes.     The  filling  and   emptying  of  lank-wn  ■ 
from  and   into  casks  must   be  carried  out  by  nil 
appliances    as    effectually    prevent    any    leas 
inflammable  liquid  during  the  operation. 

(e)  The  thawing  of  frozen    taps  of  charged  or ■' 
tank-waggons  used  for  inflammable  liquids,  n in- 
effected  by  means  of  a  direct  application  of  fire;  hot  " 
steam  or  hot  cloths  should  be  used  for  the  purp 

(  f)  Entering  empty  tank-waggons  mayonlj 
some  time  after  the   emptying  has   taken   phy 
only  when  it   is   certain  that    the  gas  has    entili 
anil  then  also  on  the  conditiou  that  there  is  no  0 
light. 
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,)   In    no    circumstances   is    tin-   making    of    a    lire    or 

tklnS  permitted  in   the   neighbourhood   of  charged   or 

tank-waggons  used  for  inflammable  liquids. 

illations  for  the  Calculation  of  Freight  Hales  for 
Liquids  in  Tank  and  other  Waggons  for  the  Transport 
of  Liquids.     (  Translation.) 

irngraph   XXXV.  of  the  general  regulations   in  tariff 

itained    in  the   German  Railway  Goods  Tariff, 

ion  It.  (page  12),  provides  as  follows: — . 

'hen  liquids  of  all  kinds  (tar,  ammonia  water,  petroleum 

it,  spirits;  of  wine,  wines,  &c.)  are  transported  in  tank  or 

r  kind  of  waggons,  the  freight,  for  quantities  of  at  least 

DO  kilos,  in  each  waggon,  is  charged  on  the  net  weight 

te  liquid  contained  therein  according  to  the  tariff  class 

r    which    the    goods    carried    fall.       If,    however,    the 

nsic  weight    of   the  waggon   used    is  greater  than  the 

ht  on  which   freight  is  payable,  then  one-third  of  the 

i  weight  is  to  be  added  to  the  weight  on  which  freight 

id.     The  empty   waggons  arc   returned  free  of 

..•     The  waggons  scut  to    he  filled    will   also   be  des- 

.'il  bet  if  charge  if  they  return  loaded  to  the  station 

Inch  they  were  despatched.     Tank  or  other  waggons 

.irrying  liquids  are  defined  to  be  such  as  are  specially 

ged  for  the  purpose,  in  which  the  boiler-shaped  or 

appliances  for  carrying  the  liquid  take   the  place  of 

ruck,  or  such  as  (after  removal  of  one  or  more 

I  the  waggon)  have  the  boiler-shaped  tanks, 

cylinders,   barrels,   or  other  receptacles   so   attached 

e  floor  of  the  waggou   that  they  cannot  be   removed 

iideruble  difficulty. 
|r  the  articles  mentioned  in  the  note  of  the  British 
issy,  the  following  rates  of  the  goods  classifications 
German  Railway  Goods  Tariff  will  be  applicable  :  — 
der  Special  Tariff  I. — Mineral  oils,  cf  medium 
i.  which,  with  a  temperature  of  20°  C,  have  a  weight 
least  0-S25,  or  at  most  0-S35. 

oecial  Tariff  III. — Mineral  oils,  heavy  (coal- 
lignite,  shale  oil,  boghead  oils,  heavy  oils  pro- 
from  petroleum,  &c),   which,   at   a  temperature  of 
,  have  a   specific   weight  of  more   than  0-835,  and 
,  nt  the  same  temperature,  have  a  viscosity,  calculated 
Engler  viscosimeter  with  a  unit  of  one  for  water,  or 
-t  2-6. 

mineral  oils  which  at  a  temperature  of  20:'  C.  have  a 

viscosity  than  2 '6,  or  which  at  the  same  temperature 

specific  weight  than  0'825  (for  mineral  oils  of 

•u  weight  of  a   specific  weight  of  0'825  up  to  0-835 

and   viscosity  of  which   always   remains  under 

■  ■    Special  Tariff  1.),  as   also  raw  petroleum,  belong 

classification  for  general  waggon-loads.       (Mineral 

•  seel   for   the  purpose  of  lubrication  and  mixtures  of 

''d  oils  have,  almost  without  exception,  a  viscosity  of 

1  1-tai  oils,  unmixed,  which,  at  a  temperature  of  14°  K. 
i  specific  weight  of  0'950  and  over,  also  fall  under 
■riff  III. 

liquids   which   do   not   fall  under  the    above- 
ined  tariff  rates  belong  to  the  classification  of  general 
ids  (Class  B.). 

Memorandum.      ( Translation.') 
Spially    constructed    goods    waggons,    usually    called 
-waggons,"  are  permitted  on  the  German  railways  for 
of  certain   liquids,  viz.,  acids,   spirits,   mineral 


sol,  crude   naphtha,  coke   oven   oils   and  such   pre- 
ivered  in  casks  and  receptacles,  are  accepted 
•  >n  the  German   railways  only  when  the  con- 
coiopliea  with   the   regulations   contained   in   Para- 
XX.  to  XXII.  of  the  Railway  Traffic  Regulations 
bahn  Verkehrsordnung),  page  74.     For  the  carriage 
i  liquids  in  tank-waggons,  there  are  no   special  re- 
us   in    the    Railway  Traffic   Regulations,  but  it  is, 
r.  supposed  that  the  general  regulatious  laid   down 
management  of  such  waggons  are  observed, 
amounted  the   freight   varies  according  to  the  thus 
iff  to   which  the    goods  with  which  the    waggon  is 


loaded  belongs.  The  uniform  rates  which  form  the  bases 
of  the  freight  rates,  are  composed  of  distance  rate-  and 
despatch  fees  together. 

/.   Uniform  Halfs  (Einheitssaetze). 
(A.) 

Distance  rates  per  ton  (1,000  kilos.)  and  per  kilometer 

lor  the  general  waggon  class  (It) i; 

For  the  special  tariff  I.  ...^ V5 

For  the  special  tarill  III.  :— 

For  distances  up  to  100  kilometers 2'G 

„  over  „  2' 2 

(R) 

Despatching  feos  per  100  kilos,  for  the  general  waggon 
load  class  (B)  :— 

l*p  to  10  kilometers 8 

From  11— 20    „        9 

„     21—30    „        10 

„     31-40    11 

Over  40            12 

For  the  special  tariffs  I.  and  III.:  — 

1 '  p  to  50  kilometers 6 

from  51— 100  „        9 

Over  100         „       12 

(For  distances   over  100  kilometers   varying  rates  exist 
on  South  German  lines.) 

//.   Calculated  Freight  Rates. 


Basis 

Rates  per 

100  Kilos,  in  Marks. 

Distance  of 

General  Waggon 

Special  Tariff 

Special  Tariff 

Load,  Class  B. 

I. 

III. 

Kilometers. 

50 

0-42 

0*29 

0-19 

100 

0-72 

0-54, 

0-34 

160 

1-02 

o-so 

0-45 

200 

1-32 

i-02 

0-56 

260 

1-62 

1-25 

0-67 

300 

1-92 

1-47 

0-78 

350 

2-22 

1-70 

0"89 

400 

2-52 

1-92 

l-iio 

150 

2-82 

2M5 

1-11 

5U0 

3-12 

2-37 

102 

English  Rates. 

The  following  are  some  of  the  rates  to  Manchester  for 
purposes  of  comparison  with  the  foregoing  rates  abroad  : — 


Tanks  or 

Cost  per  Gallon. 

Miles. 

Drams. 
3rd  Class. 

Rate 
per  Ton. 

In  Tanks. 

In  Drums 
including 
Empties 
Returned. 

191 

Bristol 

s.  d. 
42    0 
46    6 
31    8 
35     0 
21  10 
31     8 
18    7 
38    4 
21    0 
27  10 
25  11 

2-08 
2-80 
1'59 
1'84 
1-13 
1-68 
0-96 
1-89 
l-tis 
1-41 
1-33 

2'94 
3'25 

102 

225 
52 

110 
69 

141. 
41 
77 
82 

Lancaster 

Middlesbroueu  .... 

Sunderland 

West  Broinwieh  . . . 

2-20 
2-15 
1-51 
2-22 

run 
2-88 
1-47 
1-94 
1-82 

Third  class  benzol  or  naphtha  giving  inflammable  vapours 
over  or  under  73°  F. 

III.— TAR  PRODUCTS,  PETROLEUM,  Etc. 

Production  of  Bitumen  in  Tobket. 

Bd.  of  Trade  J.,  April  18,  1901,  140. 

The  Acting  British  Vice-Consul  at  Janina  gives  informa- 
tion as  to  the  production  of  bitumen  in  the  neighbourhood 
of  Janina.  At  Selenitza,  a  village  in  the  Janina  district, 
about  two   hours'   journey  from  Volona,  there  are  bituiren 
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quarries.  This  bitumen  varies  in  quality  according  to  its 
parity,  the  first  quality  being  known  as  "  brilliant."  This 
is  a  solid  bitumen  of  a  deep-black  colour,  and  very  friable. 
It  is  superior  to  the  .ludmiti  bitumen,  and  is  used  for 
making  varnish.  It  is  found  only  in  small  quantities. 
The  second  quality,  which  is  very  abundant,  is  known 
as  natural  bitumen;  this  contains  from  in  to  20  per  cent. 
1  f  earthy  matter.  It  is  solid,  black,  with  a  reddish  sheen 
and  ccneoidal  t'ractuie.  The  third  quality  of  bitumen  is 
railed  "  melted "  ;  this  consists  of  fragments  of  refuse 
bitumen  meltod  together  and  cast  in  cylindrical  moulds 
A  <hort  time  ago  liquid  bitumen,  which  was  held  in  great 
repute,  was  also  obtained,  but  the  Hiver  Vojussa  having 
invaded  the  wells,  the  work  of  extraction  had  to  cose. 

The  quantity  0!  bitumen  annually  extracted  from  the 
Selenitza  quarries  averages  from  3,000  to  4,000  tons.  In 
1898,  2,886  tons  were  exported;  in  1899,  4,988  tons;  and 
in  1900,  6,.">10  tons.  The  exportation  in  1900  was  larger 
than  iu  previous  years,  owing  to  the  fact  that  there  was  on 
hand  a  large  stock,  which  had  accumulated  for  several 
years  past.  At  Volona,  bitumen  is  usually  loaded  in  hulk, 
small  quantities  being  sent  in  barrels  and  very  rarely  in 
blocks.  From  Volona,  the  bitumen  is  exported  to  Marseilles, 
Uouen,  Hamburg,  Trieste,  and  Ortona  (Italy).  Small 
quantities  are  also  shipped  to  Constantinople  and  Greece. 
Bitumen  for  Marseilles  and  Ortona  is  carried  by  sailing 
vessels,  for  Hamburg  in  German  steamers,  and  for  Trieste 
in  the  vessels  of  the  Austrian-Lloyd.  The  bitumen  shipped 
to  Ortona  is  sent  ou  to  Lo  Homanoppello,  where  there  are 
quarries  of  bituminous  stone,  from  which  a  very  dark  liquid 
bitumen  is  extracted.  This  bitumen,  which  is  of  a  better 
quality,  is  mixed  from  that  from  Selenitza  to  make  asphalt 
blocks,  which  fetch  a  good  price. 

IV.— COLOURING  MATTERS,  Etc. 

Dyewoods  at  Havre. 

Foreign  Office  Annual  Series,  No.  25C2,  March  1901. 

Dyewoods  are  one  of  the  most  important  of  the  articles 
imported  into  Havre.  They  are  mostly  UBed  by  the  manu- 
facturers of  dyewood  extracts  in  this  part  of  France. 

Logwood. — The  imports  of  logwood  amounted  to  60,409 
tons,  against  64,383  tons  in  1899.  The  falling-off  in  the 
use  of  this  dyewood  is  really  greater  than  would  appear  to 
be  the  case  from  these  figures,  as  there  were  important 
stocks  remaining  unconsumed  at  the  end  of  1900.  The 
competition  of  aniline  dyes  has  brought  about  a  reduction 
of  about  30  per  cent,  in  the  use  of  logwood,  and  prices  of 
the  latter  have  fallen  from  10  to  15  per  cent. 

Fustic. — The  imports  of  fustic  amounted  to  only  7,042 
tons,  against  13,730  tons  imported  in  1899.  The  quantity 
of  fustic  received  at  Havre  in  1900  was  less  than  in  any 
year  since  1887.  The  falling-off  in  the  use  of  this  dyewood 
is  attributable,  as  in  the  case  of  logwood,  to  the  competition 
of  artificial  colours. 

Quebracho. —  The  imports  of  quebracho  amounted  to 
22,995  tons,  against  13,458  tons  in  1899.  This  wood  was 
first  imported  into  Havre  in  1887,  when  2,657  tons  were 
received.  It  will  be  seen  that  the  increase  has  been  con- 
siderable. Notwithstanding  the  exclusion  of  this  wood 
from  the  tanning  contracts  of  the  French  Government,  it 
is  much  in  favour  with  many  of  the  principal  tanners. 

Alizarin. 

Pharm.  J.,  March  30,  1901. 

Alizarin  is  very  largely  used  in  India,  the  imports  being 
many  thousands  of  eases  per  annum.  The  Customs  have 
previously  accepted  alizarin  imported,  marked  as  con- 
taining a  certain  percentage  of  commercial  alizarin. 
Towards  the  end  of  1899  the  Government  analyst  of  Bom- 
baj  refused  In  pass  any  of  the  samples  submitted  to  him  for 
analysis,  stating  that  eaeh  was  below  the  standard.  This 
procedure  immediately  put  a  complete  stop  to  the  importa- 
tion of  alizarin  into  India.  Samples  of  the  various  rejected 
supplies  were  then  submitted  to  Mr.  T.  De  G.  Derry,  the 
analytical  chemist  of  Messrs.  Kemp  and  Co.,  Ltd.,  Bombay, 
and  were  reported  by  him  to  be  perfectly  genuine.     The 


reports  were  forwarded  to  the  Government,  who  still  upi  | 
the  dictum  of  their  own   expert.     The  German  tuanu  . 
turers,  however,  did   nat  let   the  matter  rest,  hut  sent  i! 
reports,  together  with  those  of  their  own  expert  ol 
to   the  Home    Government    authorities,  and    were   aj|i 
referred  back  to  the  heal  authorities  of  India.     Darin: 
this    period,  a   matter   of   15   months,  the    import 
alizarin    was    at   a    standstill,   and    consequently,  a  'if 
important  industry  was   practically  crippled.      The  In  in 
authorities,  after  receiving  the  opinion  of  the  experts, 
having  heard  the  lawyer,  and  also  the   partner  in  the  Iu;  4 
German  alizarin    firm,  eventually   ordered  all  the  ali,  t 
to  be   passed  as  perfectly  correct,  and  consequently, 
importation  has  again  commeuced. 

Indigo  Research. 

Chew,  and  Druggist,  April  20,  1901,  637. 

For  the  purpose  of  carrying  out  a  scheme  of  experini 
and   scientific  research,  the  Lieutenant-Governor  of  B.  . 
has  intimated  the  willingness  of  the  Bengal  Governmi 
grant  50,000  rupees  annually  for  three  years  to  the  I 
Indigo  planters'  Association   and  the   Indigo  Improver  u 
Syndicate,  contingent  on  theso  bodies  spending  from   u 
own  funds  75,000  rupees  per  annum  also  for  three  yew 

VII.— ACIDS,  ALKALIS,  AND  SALTS. 

Acid  Waste  Neutralisation. 
Chem.  Trade  J.,  April  13,  1901,  338. 
An  important  joint  conference  of  Midland  manufi 
and  representatives  of  the  county  councils  of  Staff  on 
and  Worcestershire  was  held  recently  iu  Birminghat  6t 
the  purpose  of  considering  the  question  of  the  die 
acid  waste.     The  subject  has  for  some  years  engage  be 
attention  of  the  two  county  authorities,  in  consei; 
the  practice  of  certain  manufacturers  tinning  the  acid 
untreated,  into  rivers  and  sewers,  thereby  causinj 
I  and  dangerous  pollution.     It  was,  however,  gem 
I  that  if  any  great   or   permanent   improvement  was    I 
brought  about,  there  must  be  with  the  public  govi  % 
authorities  the  co-operation  of  the  manufacturers.    A 
iugly,  a  joint  conference  took  place  in  Birmingham  s  r» 
months  ago,  at  which  a  resolution  was  adopted  requ  of 
'    the  manufacturers  to  prepare  a  report  as  to  the  D 
which  they  were  prepared  to  deal  with  the  dispos 
waste.     In  response   to  this  desire,  the  manufacturer?  • 
whom  Mr.  A.  M.  Chance  presided,  met  on  January  .1  ,« 
the  Queen's  Hotel,  to  consider  the  situation.    Invit  I 
were  issued  to  forty-six  firms,  and  eleven  re] 
attended.     In   the   report   of  that  conference  it  was  If 
that  the   chairman  laid  stress  on  the  fact  that  whil  tk< 
county  authorities    had    shown   every  desire   to  all 
galvanisers  all  reasonable   time  to  effect  improve] 
which  to  render  harmless  the  passing  of  their  h 
liquors  into  the  sewers  or  watercourses,  the  time  wa  10 ' 
approaching   when   such    authorities    might   have  t  al 
stringent  measures  to  compel  galvanisers  to  adopt  tl  im- 
practicable  means   of   abating   the   nuisance  arinin;  rw 
allowing  their  acid  liquors  to  pass  in  an  untreated  e<n  tie: 
into  the  sewers  and  watercourses.     It  was  reported  tl  tl* 
firm  of  Messrs.  Chance   and   Hunt   were,  after  im  I 
considerable  expense,  working  a   process  which  th  b» 
devised  for  converting  into  solid   chloride   of  calcii  f 
sale  a  certain  quantity  of  acid  waste,  but  that  the  1 1 
the  process  must   be  cheapened  and  the  market  I  A 
article  be   largely   increased   before   the   treatment    ' 
considerable  proportion  of  the  acid  waste  produced    » 
could    be   undertaken    by   that  company.      Most      ' 
members    present   expressed  themselves  in  favour    ' 
following  recommendations   being   submitted  to  tin  " 
conference: — (1)  "That    the  local  authoritief 
required  to  deliver,  free  of  cost,  to  each  galvaniser  tl  >u 
required  to  neutralise  the  acid  waste  before  running 
the  sewers.     As  acid  liquors  on  reaching  the  ontf 
now  neutralised  at  the  expense  of  the  local  authonl 
same  authorities  might   reasonably  be  required  to  l»    ! 
cost  of  the  lime  for  neutralising  such  liquors  before  )l 
ing  the  sewers."     In  this  connection  expression  wa-  n 
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t  the  feeling  that   the   sewers   were   constructed   at   the 

.■use  of  ami  for  the  general  use  of  all  ratepayers,  includ- 
galvanisers,  and  that  the  sewers  should  have  been  so 
snooted  as  to  receive  the  acid  waste  without  any  detri- 
ihe   pipes.     The  other  recomtnendatiens   wore:  — 
(    "That  the  Canal  Company  -~ It i > ill. I  assist  galvanisers  by 
o '  charging  nominal  tolls  for  the  removal    in   boats   of 
a   waste  to  works  at  which  it  might  be  manufactured  into 
IJoride   of   calcium    or   other   products.     (:S)  That. 
eel  to  the  galvanisers  in  Staffordshire  and  Worcester- 
consenting  generally  to  their  works  being  visited  by 
I  inspector  of  experience,  to  be  appointed    by  those 

-  the  conference  be  a*ked  to  recommend  the  appoint- 

in  !■  an   official   provisionally,  for  a  period,  say,  of 

:■»,  whose  duties  shall   be  confined  to   visiting    such 

r>'  works  as  the  owners  might  desire,  and  to  assist 

tin'  application   of  the  best  practicable  means  of 

the     acid    waste     nuisance     according    to    local 

ws." 

■r  tli.'   consideration    of   this    report,    manufacturers, 

lathe;   of  the   two   county  councils,   and    of  local 

es  in   whose  districts   acid  waste  is    produced,  now 

i lie  conference  in  strong  force.     The  proceedings, 

were   private,  were  presided  over  by  Mr.  Alexander 

v,  and  after  a  lengthy   discussion,  the  following 

i  was  adopted  :—"  That  the   manufacturers  under- 

.  to  neutralise  the  acid  waste  before  discharging  into  the 

and  they  accept  the  proposal  than  an  independent 

sluuld  be  provisionally  appointed  by  the  county 

-  to  inspect  their  works  and  collect  samples,  giving 
ifacturers  the  benefit  of  an;,-  suggestions  he  may  be 
make  from  his  experience  in  regard  to  such 
ition."     The   secretary   was   authorised  to  forward 

tiou  tc  the  sanitary  committees  of  the  two  county 


X.— METALLURGY. 

Onm  of  Minerals  (other  than  Gold)  in 
Western  Australia. 

Bd.  of  Trade  J.,  April  4,  1901. 
supplement  tu  the  Government  Gazette  of  Western 
u  ilia  for  4th   February   last  contains   statistics  of  the 
j     of  minerals  (other  than  gold)  in  the  colony  in  1899 
il  00,  from  which  the  following  table  is  compiled  :  — 


ner»ls. 


ISJ',1. 


Quantity.        Value 


Tons. 
2.%* 
14868 
835 
64,836 
17,693 
S3 


£ 

So.ats 

8,989 
25,270 
25.951 

8,688 
912 


1900. 


Quantity.         Value 


Tons. 

6,188 

12,251 

823 

lls.Hii 

15,927 

41 


£ 

46.673 

9,258 

52,712 

54.S35 

3.591, 
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lsotro-Chemical  and   Electro-Metallurgical 
Industries  of  the  World. 

J.  B.  C.  Kershaw.  Electrician,  46,  388,  428. 
year  1900  was  not  marked  by  any  striking  discovery 
elopments,  but,  while  advance  in  some  directions  is 
et  on  the  whole  considerable  progress  was  made. 
•e  processes  for  the  manufacture  of  alkalis  and  bleach, 
ea  and  hypochlorites,  as  well  as  for  copper,  silver, 
Id  refining  have  all  been  materially  improved;  in 
;r  industries,  the  production  of  ozone  and  aluminium, 
iment  ir.  retarded  by  the  limited  use  to  which  these 
'resent  be  put,  though  the  consumption  of  aluminium 
■'ally  increasing.  The  processes  for  the  extraction 
and  copper  direct  from  their  ores  are  still  in  the 
lental  stage,  while  the  heavy  fall  in  the  price  of 
i  carbide  which  occurred  during  1900  seriously 
I  the  production.  The  total  number  of  works  in 
>»  electrical  processes   are  at  present  in  operation   is 


estimated  to  be  over  230,  of  which  only  21  are  situated  in 
the  United  Kingdom.  The  majority  of  these  employ  water 
power  to  generate  the  electricity,  imt  it  is  beginning  to  In 
realised  that  in  many  cases  this  i,,  noi  the  most  economical 
arrangement  in  the  end,  since  it  often  neci  -sitates  a  remote 
situation  for  the  works,  and  in  future  the  use  of  blast 
furnace  gases  for  power  generation  may  lead  to  the 
establishment  of  many  successful  works  in  manufacturing 
districts  destitute  of  natural  water  power.  The  power 
actually  utilised  in  the  electro-chemical  and  electro-metal- 
lurgical industries  of  the  world  during  1900  is  estimated  to 
be  21.*i, 000  h.p.,  and  the  following  table  shows  the  number 
of  works,  with  the  corresponding  power,  engaged  in  the 
four  chief  branches,  both  in  the  United  Kingdom  and  the 
world. 


United  Kingdom. 

All  Countries. 

No.  of 
Works 

H.P. 

No.  of 
Works. 

11.  P. 

3                7.020 
1                 2,000 
0 

7                1.500 

27 

8 

11 

42 

52,000 

28.000 

2i. 

1G.000 

Chlorates  of  potassium 
and  sodium. 

11              10,520 

68 

120,000 

There  are  over  100  calcium  carbide  works  in  existence, 
but  owing  to  the  unsettled  state  of  the  industry  few,  if  any, 
of  the-e  were  able  to  fully  use  their  available  power,  and 
85,000  h.p.  probably  represents  the  total  power  actually  em- 
ployed. The  remaining  industries,  the  manufacture  of 
hypochlorites,  ozone,  gold,  silver,  nickel,  and  zinc,  do  not 
utilise  power  on  a  large  scale,  and  10,000  h.p.  is  an  ample 
estimate  for  these. 

Aluminium.— During  1900  eight  works  were  producing 
this  metal  by  electrical  methods,  but,  since  the  European 
manufacturers  refuse  to  give  the  amount  of  their  output, 
no  official  figures  of  the  total  production  are  available.' 
Unofficial  estimates  range  from  5,000  to  7,500  tons,  the 
lower  figure  being  probably  nearer  the  truth.  The  works 
are  situated  at  Niagara  Falls  (2),  Foyers,  Neuhausen, 
Rheinfelden,  Lend  Gastein,  Le  Praz,  and  St.  Michel,  and 
between  them  command  56,000  h.p.,  not  more  than  half  of 
which  was  utilised  for  the  production  of  the  metal,  the 
remainder  being  chiefly  devoted  to  the  manufacture  of 
calcium  carbide.  The  fall  in  price  of  the  latter  has  made 
its  production  unremunerative,  and  in  future  a  much 
greater  proportion  of  the  power  will  probably  be  devoted  to 
the  metal.  The  Pittsburg  Reduction  Company,  of  Niagara 
Falls,  is  still  the  largest  producer,  the  output  in  1S99  from 
its  two  works  being  officially  given  as  2,990  tons,  while  that 
of  1900  will  exeted  this  by  several  hundred  tons.  The 
Pittsburg  Aluminium  Company  are  building  a  factorv  at 
Shawinigan  Falls,  in  Canada,  to  utilise  5,000  h.p.,  which  is 
expected  to  be  ready  for  operation  in  1901. 

Xo  new  alumiuiuin  process  has  been  introduced  during 
1900,  and  all  the  works  use  either  the  Herault  or  the 
Hall  process.  It  may  be  noted  that  the  English  Herault 
patent  expires  in  1901,  and  that  the  British  Aluminium 
Company  have  filed  an  application  praying  for  its  exten- 
sion. The  applications  of  the  metal  have  likewise  not 
undergone  any  large  extensions  during  the  past  year.  The 
metal  has  been  employed  in  America  for  overhead  electrical 
transmission,  and  its  use  in  printing  is  slowly  makinn-  head- 
way in  this  country,  more  quickly  in  Germany  and  the 
United  States.  The  applications  of  the  metal  itself  being 
somewhat  restricted,  considerable  attention  i>  being  paid  to 
its  alloys,  and  in  France  many  of  the  latter  are  cominc 
largely  into  use.  "Partinium,"  an  alloy  containing  alumi- 
nium and  tungsten,  is  used  for  portions  of  the  structural 
work  of  motor  cars  ;  "  Albradium,"  an  alloy  of  aluminium, 
copper,  nickel,  zinc,  and  phosphorus,  takes  a  polish  equal 
to  that  of  silver;  and  a  series  of  alloys  of  aluminium,  tin, 
copper,  and  zinc,  varying  in  specific  gravity  from  2  ■  8  to 
7-1,  are  employed  for  casting  the  more  delicate  parts  of 
instruments  and  machines,  which  have  hitherto  been  mad 
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entirely  with  the  Lithe.      The  most  importaut  development 
in  connection  with  the  QS6  of  alum'mm  :       :    ci 

the  introduction  of  a  new  method  of  autogenous  soldering 
bj   Herieus,  of  Hanau,  in  Germany.      The  difficulty  of 

rins;  the  metal  has  always  been  a  drawback,  and 
though  many  solders  luive  been  invented,  none,  with  the 
exception  of' that  of  Richards,  gives  a  strong  ami  durable 
joint.  Heraeos  utilises  the  fact  that  at  a  temperature  far 
below  its  melting  point  aluminium  becomes  plastic  and  can 
.in-aded.  The  edges  of  the  plates  cr  ends  of  the  wires 
to  be  joined  are  raised  to  and  maintained  at  this  tempera- 
ture, and  are  worked  together  until  a  homogeneous  mass 
of  metal  has  been  produced  at  the  joint.  A  wire  5  ft.  long, 
made  up  of  18  shorter  pieces  soldered  together  by  this 
method,  was  shown  at  the  Paris  Exhibition,  and  a  vessel 
with  a  capacity  of  27  cubic  feet,  which  stood  an  interna! 
pressure  of  rive  atmospheres  without  leaking,  has  been  con- 
structed out  of  live  separate  pieces  of  aluminium  plate 
10  mm.  thick.  This  invention  is  expected  to  prove  of  great 
utility  in  working  with  the  metal. 

Copper.— Ol  the  world's  production  of  copper,  amounting 
in  1899  to  470,000  tons,  it  is  estimated  that  44  per  cent,  is 
electrolytically  refined.  In  all,  there  are  42  refineries  at 
work,  distributed  as  follows  :— America,  8  ;  Germany,  9  ; 
France,  8  ;  England.  7:  Austria,  4;  Eussia,  3 :  Japan,  2  j 
Australia.  1  ;  and  it  is  estimated  that  these  together  refined 
210,000  tons  of  copper  during  1900,  the  greater  part  of 
which,  172,330  tons,  was  the  share  of  the  United  States. 
Only  one  of  these  works,  that  at  I'apenburg,  in  Germany, 
starts  with  the  ore  as  raw  material,  the  method  used  being 
that  of  Hoepfner,  combined  with  a  nickel-extracting  pro- 
cess. Very  few  details  have  been  published  regarding 
this  (see  under  Nickel),  and  its  success  has  yet  to  be 
demonstrated,  while  the  establishment  of  a  similar  works 
at  Hamilton,  Ontario,  has  for  the  present  been  suspended. 
Iu  the  United  States,  the  Arlington  Copper  Company 
propose  to  extract  the  copper  from  a  poor  New  Jersey  ore 
containing  2  per  cent,  of  copper  by  roasting,  crushing, 
extracting  with  sulphuric  acid,  and  electrolysing  the 
solution  of  copper  sulphate  thus  obtained,  a  90  per  cent, 
yield  being  anticipated.  Several  other  new  processes  have 
been  described,  but  none  of  them  are  yet  at  work  on  an 
industrial  scale. 

Nickel. — This  metal  is  now  being  largely  used  in  the 
steel  industry,  and  many  methods  have  consequently  been 
devised  for  extracting  and  refining  it  by  electrolysis.     The 
world's   production   of    nickel    in    1899    was   estimated   at 
7,350  tons,  the  mines  of  New  Caledonia  and  of  Sudbury,  in 
Canada,  being  the  chief  sources  of  ore.    At  present,  the 
metal  is   chiefly  extracted  by  purely  metallurgical  methods, 
but  is   being  electrolytically  refined  in  England,  Germany, 
and  Canada.     The  methods  in  use  resemble  those  employed 
for  copper  refining,  the  chief  difficulty   being  that   nickel 
has  a  tendency  to  foliate  when  thick  plates  are  electro- 
deposited  ;  but  this,  according  to  Foerster,  can  be   over- 
come by  working  at   an  elevated  temperature.     Hoepfner 
has    introduced   a  method  of    obtaining   the  metal   direct 
from  its  ores,   which  are  roasted,  crushed,  treated   with  a 
mixed  solution  of  calcium  and  cuprous  chlorides,  and  the 
solution    obtained   electrolysed    with    carbon   anodes    and 
copper  cathodes  to  remove  the  copper.     After  the  nickel  in 
solution   has  risen  to   10  per  cent.,  the  copper,  iron,  and 
lead  remaining  are  removed  by  chemical   methods,  and  the 
solution  of  pure  nickel  chloride  thus  obtained  is  electrolysed 
with  nickel  cathodes  in  order   to  obtain  the   nickel.     This 
process  is  in  operation  at  Papenburg,  but  it   is  too  early  to 
judge    of    its    success.     At     Hamilton,   Ontario,    another 
method,  that  of  Erasch,  is   about  to  receive  trial,  while  at 
!  te   Sainte  Marie,  ferro-nickel  alloys    are  said  to  have 
n  obtained  direct  from  the  Sudbury  ores  by  treatment 
in  the  Clergue  electric  an-  furnace.    These  alloys  contain 
7  per  cent,  of  nickel,  but   silicon  and  other   impurities  are 
present,  and    it    remains    to  be  seen   whether    they   are 
Bllf&ciently  pure  for  the  manufacture  of  nickel  steel. 

Zinc. — In  this  country  the  only  electrolytic  process  for 
zinc  extraction  in  operation  during  1900  was  that  of 
Hoepfner,  concerning  which  great  secrecy  is  maintained. 
It  i-  supposed  to  depend  upon  the  electrolysis  of  zinc 
chloride  solution    u-ing  carbon  anodes  and  diaphragms,  and 


is  worked  by  Brunner,  Moid,  and   Co.,  at  Winning 
Cheshire.     The  plant  has  been  extended   during  ll 
so  that  the  process  appears  to  he  a  success,  and  a  samp 
the  metal   produced,  containing  99  5  per  cent,  of  zii    , 
exhibited   at    Paris.       Many    other    processes    have  1 
devised,  but  the  majority  of  these  have  not  yet  got 
the  experimental  stage,  and  of  the  others  definite  inforn 
is  lacking. 

Calcium  Carbide. — The  chief  event  in  conr.ee  tin, 
this  industry  was  the  heavy  fall  in  price   which  M 
during  1900,  due  to  over-production.     At  the  1> 
the  year  carbide  was  selling  at  15/.  to  20/.  per  ton  ai 
\  arious  places  of  manufacture  in  Europe  :  six  month- 
it  could  be  obtained  f.o.b.  at  Hamburg  or  Rotterda:    i 
10/.  10*.  per  ton,  including   packages.     At  this  price 
of  the  factories  were  unable  to  make  any  profit,  and 
of  them  closed  for   an  indefinite   period,  while  othti 
devoting  attention  to  other  electro-chemical  industries 
is  considered  probable  that  the  future  price  of  carl>i' 
not  rise  above  12/.  per  ton.    In  this  country  the  man 
of  carbide  is  chiefly  in  the  hands  of  the  British  Alu 
Company,   who    can  produce,  if  required,  3,000  ton?  t 
annum  at  Foyers,  while  the  United  Alkali  Company   .< 
recently  commenced  to  produce  it  in  Lancashire. 

Alkalis  and  Bleach. — The  number  of  factories  at     i 
in  this   department  during  1900  was  27,  of  which  ! 
situated  in  this  country.     The  process  most  widely  nil  -A 
is  that  introduced  by  the  "Elektron  "  Company  of  F  k 
fort,  and   first   worked  at  Griesheim  in    1890,  wh 
present   iu  operation    at    10    different    works.     N 
details   have  been  published  regarding  this  proc 
has  been  stated  by  Ahrens  that  it  is  a  mercury 
carbon  anodes  are  used,  and  that  a  current  of  air  i 
separate  the  amalgam  from   the  unaltered  mercury 
leaves  the  cell.     Next  in   importance  is  the  Castner-K  I 
process,  which   is   in   operation   at  Weston  Point  ii  »• 
country,  also  at  Osternienberg  and  Niagara  ;  whileamc  v 
form  of  Castner  cell  has  been  devised  by  Solway  and  '  | 
Brussels,  and  is  now  being  used  at  Genappe  in  Belgiin  u< 
at  Donetz   in  Russia.     This  process  is  also  a  mercun  ■ 
aud  as  operated  at  Weston  Point  has  been  very  mi 
The  Hargreaves-Bird  process  is  at  present  only  in  opt  I 
at  Farnworth   in  this   country,  and  at  Chauny,  near    H 
but   a   large   works    is   being    erected   at    Middleni    I 
Cheshire,  which  will  be  commencing  work  at  au  earl)  ■ 
Many  other  processes  are  being  worked  with  varying  f  t 
at  the  present  time,  and  in  America  important  develop  nr 
are  taking  place  in  the  industry. 

Chlorates  of  Potassium  and  Sodium. — It  is  diffii    I 
give  an  estimate  of  the  amount  of  chlorate  produc  h 
electrolytic  methods,  since  most  of  the  factories  dM 
facture  calcium  carbide  and  other  chemicals  in  additi'  1 
it  seems  probable  that  the  amount  is  steadily  increase  I 
displacing  the  older  process.     In  France  the  total  p  •' 
tion   in    1899    was  3,850   tons,  of   which  3,000  ton  * 
supplied  by  the   two  electrolytic  works  at   St.  Mich 
Chedde  in  Savoy.     Recent   improvements   in  tho  ]  B 
have  nearly  doubled  the  yield  (the  efficiency  of 
cell  as  originally  worked   was  only  20  per  cent.),  ai  tl 
will  doubtless  largely  increase  the  output  in  future. 

Hypochlorites.  —  The  electrolytic  production  of  ■ 
chlorite  solutions  has  been  widely  adopted  in  Ge  ■ 
Austria,  and  Russia  for  bleaching  wood-pulp  and  " 
goods,  but  no  trustworthy  figures  are  available.  B I 
firm  has  yet  adopted  this  process,  but  experiments  ar  ■ 
conducted  at  Bradford  with  this  object  in  view. 

Electrolytic   Refining  op  Metals  is  n 

United   States. 

Titus  Ulke.     Electrician,  46,  588. 
The  first  electrolytic  copper  refinery  was  eatable  '1 
the  United  States  in   1879,  up  to  which  date  the   I 
part  of  the  copper  ore  obtained  in  the  country  wai  ''■ 
Europe  to  be  smelted  and  refined.    At  present,  I 
practically  tho  whole  of  the  ore  produced  is  dealt 
the  States,  and  since  refining  costs  less  there  than  in 
considerable  quantities  of  ore  and  crude  copper  ar  " 
imported   for  electrolytic   treatment.     In   1889  tin 
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ea  produced  ^O.HOO  metric  tons  of  fine  copper,  of  which 

n  25,000  tons  were  obtained  electrolytically  ;  rive 

-  later  the  nmount  of  the   latter  hud   risen  to  57,000 

marly   one-third   of  the  world's  supply,  while 

real  it  exceeded  2110,0110  metric  tons  or  half  the  world's 

|y,    Tho  cost  of  refilling  copper  at  the  present  time  is 

i,  iif  of  what  ii  was  ten  years  ago,  and  it  is  stated  that 

racts  have  been  made  for  refining  crude  copper 

1  1   n.     From  the  copper  thus  treated  there  was 

nearly  19,500,000  oz.  of  silver  (more  than 

the  United  States  output)  and  174,000  oz.  of 

are    three    electrolytic    silver    refineries    in 

ition  in  the  United  States,  using  the  Moebius   process 

having  an  estimated  daily  output  of  IGO.OOO  0/..,  while 

producing  chemically  pure  gold   by  Wohlwill's 

ng  installed  at  the  new  Miut  at  Philadelphia. 

XII.— OILS,  Etc. 

Ore  Seeds  from  India  in-  France. 

r.ijn  Office  Annual  Series,  No.  2562,  March  1901. 

regards  the  supplies  of  various  kinds  of  oil  seeds  from 
.  there  has  been  a  marked  increase  in  the  quantities  of 

■  tied  ground-nuts,  the  shipments  of  which  had 
■  entirely  failed  a  few  years  ago.  The  imports  into 
e   of  these   nuts,   which  during  the  year   1898    had 

1,764  tons,  rose  in  1899  to  11,787  tons,  and  in  1900 
_'.H'.  tons,  Recent  reports  from  India  indicate  for  the 
1  further  material  increase  in  the  supplies  of 
It,  tiie  oil  from  which  is  much  valued  by  the  French 
;akcrs,  and  preferred  to  American  cotton-seed  oil, 
liod  taken  lis  place  in  1899. 

Seed  Products  in  the  United  States. 

I  'fficc  Annual  Series,  No.  2566,  March  1901. 

•v  years  the  use  of  cotton-seed  has  iucreased 
ind  what  was  ouce  a  source  of  expense  to  the 
iid  of,  is  now  a  saleable  article,  and  becoming 
3  ear. 
are  a  few  cotton-seed  mills  in  the  Chicago  district, 
real  quantity  of  the  oil  is  brought  to  Chicago,  where 
d  in  the  manufacture  of  butter  and  lard  substitutes. 
ic  Eastern  States  great  quantities  are  used  for  salad 
te   higher-priced   sorts   being   mixed  with    a    small 
\  of  olive  oil  as  a  flavouring,  but  this  business  has  not 
.'ii  up  here. 

large  export  trade  in  these  lard  substitutes, 
re  made  of  cotton-seed  oil  mixed  with  beef  or  lard 
1  are  sold  under  trade  names. 

■  at  quantity  of  eotton-seed  .oil  is  also  used  here  in 
ire  of  eoap. 

Kill.  A.— PIGMENTS,  PAINTS,   Etc. 

>\  trolling  Poisonous  Colours  in 
Japan. 

Ch.  of  Comm.  J.,  April  1901,  90. 

;i\e  been   favoured  by  the  Yokohama  Chamber  of 
roe  with  a   copy  of   the   following  regulations  (the 
epartment  Notification,  No.  17,  1900)   relating  to 
irol  of  poisonous  colours  in  Japan  : — 

Poisonous  colours  are  divided  into  two  kinds  as 

(1)  The  following  articles  or  those  which  contain 

r-enic,  barium,  cadmium,  chromium,  copper,  mer- 

iid,  tin,   antimony,  uranium,  zinc,  gamboge,  picric 

asol.curariu  ;  (2)  sulphate  of  barium,  cadmium 

oxide  of  chromium,  red   mercuric   sulphides,  lead 

M  oxide,  zinc   sulphate,  copper,  tin,  zinc,  and 

turc,  bearing  natural  colour. 

.  Poisonous  colours  or  paints  shall  not  be  used  in 
1  ages  or  eatables  for  selling  purposes . 

_'  painted  with  poisonous  colours  shall 

as   a   receptacle  or  cover   for    beverages  or 

Jelling   purposes,  except  the   following:  (1) 

qglass,  enamel,   or   a   mixture   of   enamel   and    a 

iQKMIr;  (2)  a  receptacle  or  cover  for  a  beverage 


or  an  eatable,  painted  with  any  of  the  colours  belonging  to 
No.  2  class,  mentioned  in  Art.  I.,  and  whose  contents  are 
free  from  any  intermixture  of  a  prohibited  .'dour. 

Art.  IV.  The  colours  ol  N'>.  1  class  mentioned  in  Art.  I., 
shall  not  be  used  in  manufacturing  or  painting  toilet 
articles,  tOOtfa  wash  and  powder,  toys  (including  picture 
bonks,  printed  pictures,  coloured  paper  'or  selling  purposes). 
The  following  shall  be  excepted  however:  (1)  lacquer, 
glass,  enamel,  or  a  mixture  of  enamel  and  poisonous  colours, 
(2)  Mixture  of  antimony  golden  sulphide  and  gum. 

Art.  V.  No  colour  containing  arsenic  shall  be  used  in 
dyeing  cloths  or  accessories  or  tlicir  materials,  with  the 
exception  of  those  which  contain  arsenic  below  2  mgrms.  in 
quantity,  per  100  sq.  cm.  of  cloth. 

Art.  VI.  Any  article  manufactured  and  painted  contrary 
to  the  provisions  of  Art.  II.  or  receptacles  or  covers  men- 
tioned in  Art.  III.  or  any  beverage  or  eatable  contained  in 
any  receptacle  or  cover  mentioned  in  Art.  III.  or  any 
article  or  materials  manufactured  or  painted  contrary  to 
Arts.  IV.  or  V.  shall  not  be  allowed  to  be  sold,  or  exhibited 
or  stored  for  selling  purposes. 

Art.  VII.  As  to  the  articles   mentioned  in   the  preceding 

j   article,  the  local  Governor  may,  in    accordance   with    the 

I   provisions  of  Art.  I.  of  the  Law  No.  15  issued  iu  February, 

1   the  thirty-third  year  of  Meiji  (1900),  decide  the  question 

and  also  in  case  a  dealer  infringes  these  regulations. 

Art.  VIII.  With  regard  to  the  operation  of  these  Regu- 
lations, the  local  Governor  may  exercise  the  powers 
conferred  upon  him  by  Art.  II.  of  Law  No.  15,  issued  in 
February,  the  thirty-third  year  of  Meiji  (1900). 

Art.  IX.  Any  person  who  contravenes  the  provisions  of 
Arts.  II. — VI.  shall  be  ordered  to  pay  a  fine  not  exceeding 
Yen  25. 

Supplementary  Utiles. 

Art.  X.  These  Regulations  will  be  put  into  operation  on 
and  after  July  1st,  the  thirty-third  year  of  Meiji  (1900). 

Art.  XI.  Lead  oxide  (Oshiroi  or  Japanese  toilet  powder) 
may,  for  the  time  being,  be  used  for  toilet  purposes,  in 
spite  of  the  provisions  of  Art.  IV. 

Art.  XII.  In  the  Tokyo-fu,  the  official  duty  of  the  local 
Governor  shall  be  discharged  instead  by  the  Superintendent 
of  the  Metropolitan  Police  Board. 

Paint  Industry  or  the  United  States. 
Bd.  of  Trade  J.,  April  18,  1901,  115. 

The  Board  of  Trade  have  received,  through  the  Foreign 
( ifficc,  copy  of  a  report  on  the  paint  industry  of  the 
United  States,  drawn  up  at  His  Majesty's  Consulate  at 
Chicago,  as  follows  :  — 

The  paint  industry  in  the  United  States  is  a  very  im- 
portant one,  and  perhaps  in  no  country  in  the  world  is 
there  a  larger  consumption  of  paint  than  in  the  United 
States. 

The  competition  for  the  supply  to  meet  this  demand  is 
very  great,  and  expenses  have  to  be  kept  down  in  manufac- 
turing ;  the  very  best  of  machinery  is  used  for  crushing, 
mixing,  and  grinding  the  pigments  ;  no  slow  process  is  any 
longer  profitable;  thus  double  decked  mills  are  in  use  for 
grinding  lead. 

The  last  few  years  have  brought  about  great  changes  in 
the  paint  trade,  and  every  large  city  in  the  United  States 
has  from  one  to  three  paint  factories,  while  the  largest  have 
from  six  to  twenty,  all  grinding  every  conceivable  article 
convertible  into  paint.  Competition  has  become  very  keen, 
and,  whilst  it  does  not  seem  possible  that  British  paint 
manufacturers  can  find  a  market  for  their  wares  in  the 
United  States,  a  report  on  the  method  of  paint  manufac- 
turing iu  that  country  may  be  of  use,  and  serve  to  induce 
the  British  paint  manufacturer  to  use  every  effort  to  secure 
the  Colonial  and  African  market  before  the  American  com- 
petitor enters  seriously  into  the  field  with  mixed  paints, 
which,  up  to  the  present  time  he  has  only  supplied  to  his 
own  countrymen. 

Strong  red  oxides,  Tuscan  reds,  and  Indian  reds  come 
largely  from  Great  Britain.  These  are,  together  with 
French  ochres,  Italian  siennas,  German  umbers  and  siennas, 
the  principal  importations,  and  are  used  in  the  best  grade- 
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at  colours  in  oil  or  japan,  whilst  the  domestic  goods  are 
rarely  used  iu  the  best  grades  by  paint  grinders,  but  are 

\icnsively  for  primers. 
The  ingredients  most  iu  use  and  their  east  are  as  follows, 
the  pigments  all  in  a  dry  state  :  — 

White  lead  (Dntcb  process')  i>  B|d.  per  lb.,  and  is  con- 
siderably used.  It  is  gronnd  in  pure  linseed  oil,  1  gall,  of 
oil  being  used  to  100  lb.  oF  dry  lead,  or  an  average  of 
about  s  per  cent  of  oil. 

Sublimed   white   lead,  or  sulphate  of  lead,  is   a  pigment 
in  favour 

.i.  or  native  had  sulphide,  when  heated  to  neatly 
white  heat,  vaporises  slowly,  and  the  vapours,  in  contact 
with  air,  1mm  into  lead  sulphate;  but  simply  heating  a 
bulk  of  galena  oie  to  vaporisation  is  not  practical. 

If  the  lead  ore  is  properly  prepared,  it  burns  rapidly 
when  treated  in  a   spi  'ed    furnace.      The    tempe- 

rature required  is  far  below  that  of  vaporisation  of  lead 
sulphide.  The  ore  is  rapidly  heated,  and  under  favourable 
conditions  will  burn  at  a  cherry  red  heat. 

The  direct  product  from  the  combustion  of  galena  i.-> 
however,  not  yet  sublimed  white  lead,  but  after  combustion 
it  passes  through  hot  flues  kept  at  the  temperature  which, 
by  experiment  and  practice,  has  been  found  to  be  effective. 
This  densities  the  particles  and  changes  them  into  suhlimed 
white  lead.  At  the  same  time,  a  part  settles  down  in  the 
flues  and  carries  with  it  whatever  impurities  may  have 
red  the  furnaces.  On  leaving  the  hot  flue,  we  have 
true  sublimed  white  lead  suspended  in  the  air.  This  is 
drawn  through  a  series  of  cooling  flues,  where  a  further 
purification  takes  place  by  part  of  the  product  settling  and 
carrying  down  small  quantities  of  impurities  escaping  the 
hot  flue,  and  then  the  sublimed  white  lead  is  arrested  by- 
forcing  the  gases  and  lead  into  strainers  of  textile  fabrics, 
where  the  ga-es  escape  by  filtration.  It  is  taken  from  the 
strainers  and  packed  in  barrels  for  shipment.  It  absorbs 
a  trreat  quantity  of  oil.  It  has  peculiar  properties,  and 
must  be  treated  by  paint  grinders  in  a  special  manner. 
If  ground  as  a  stiff  paint  with  linseed  oil,  it  has  a  tendency 
to  become  dry  and  cake,  but  by  a  change  in  the  process 
of  grinding  the  difficulty  is  overcome  and  the  paint  does 
not  cuke. 

Mixtures  of  sublimed  white  lead  and  zinc  have  a  special 
interest  as  an  iron  paint  under  water.  It  protects  the  iron 
perfectly,  does  not  soften  and  absorb  the  water,  nor  does 
it  peel  off,  like  zinc.     Price,  2i<7.  per  lb. 

Oxidi  of  Zinc. — Oxide  of  zinc  maintains  a  very  pro- 
minent place,  and  has  become  indispensable  in  paint 
manufacturing  for  many  reasons.  Its  whiteness  enables 
the  manufacturer  to  produce  the  more  delicate  tints.  It 
is  also  very  light  aDd  bulky,  and  in  combination  with  other 
material  adds  value  to  them.     Present  price,  2d.  per  lb. 

Barytes. — Barytes  is  used  iu  very  large  quantities,  its 
spec  die  gravity  being  about  the  same  as  carbonate  of  lead. 
Composition  leads,  or  "  off  brands,"  as  they  are  called, 
contain  various  proportions  of  barytes  ;  mixed  paints  also 
contain  more  or  less.  Barytes,  when  used  moderately,  does 
iiit  depreciate  the  value  of  the  paint  from  the  standpoint 
of  durability.     Price,  3/.  6s.  3d.  per  ton. 

Silex  or  Silica. — This  article  is  preferred  in  many  in- 
stances to  barytes,  on  account  of  its  not  being  so  heavy. 
It  is  much  higher  in  price,  ranging  from  5/.  3s.  6d.  to 
y/.  6s.  id.  per  ton,  according  to  fineness. 
A  number  of  white  minerals  are  used. 
( 'arbonate  of  Lime — Carbonate  of  lime,  such  as  ground 
marble,  finely  bolted,  is  bulky  and  fold  at  2/.  17s.  1  Id.  per 
ton. 

JCnylisli  Paris  White. — English  Paris  white  furnishes  a 
very  large  part  of  many  mixed  paint  foimula-.  Present 
pri<  pel  tor  ;  in  barrels,  Is.  extra  each  ;  all  tons 

are  2,0'JO  lb. 

EnglUhChaJ/i.—EagRsh  chalk,  crashed  and  floated  from 
one  Dothei .  makes  various  grades  of  whitening  :— 

1st  precipitation  i-  called  commercial  whitening;  2nd 
precipitation,  finer  grade,  gilders'  whitening;  :)rd  precipita- 
tion, still  Bner,  extra  gilders' whitening ;  4th  precipitation, 
best  grade,  Paris  white. 


Carbonate  of  lead,  sulphate  of  lead,  oxide  of  zinc,  ban 
silica,  marble    flour,  Paris  white,  whitening,  and  China 
arc  some  of  the  white  pigments  entering  into  paints. 

Deposits  in  the  United  States. — As  to  the  deposits  . 
United  Stat,--,  white  had  made  from  metallic  lead    is 
ill  many  States,  particularly  in  Missouri.     Sublimed 
phate   of  lead  is   manufactured   in  Joplin,  Missouri,  »  « 
there  is  a  large    fa  tory,  and  the  lead   is  m  uW  from  tht  c 
mined  in  that  district. 

Oxide  of  zin  ■  is  found  in  large  quantities  tlir.ie 
State-.     Several   large  furnaces  are  erected   iu  the  i 
west.     The  finished  product  is  controlled  by  the  N<  »  .1 
Zinc  Company. 

Barytes    is    extensively    mined   in   and    near   St 
Missouri,  where  two  large  plants  are  in  operation 
Quiucy,  Illinois,  where  oue  large  plaut   is  at  work 
large  quarries  are  located  in  Lynchburg,  Virginia. 
these  points  shipments  are  made  to  the  paint  grinders 

German  barytes,  which  at  oue  time  was  much  pref, 
has  ceased  to  compete  in  the  American  market. 

Silex  is  found  as  pure  rock  crystal,  and  vast  qutirrii  i« 
found  in   New  Milford,  Connecticut.     It   is   liydratad 
crushed   and   milled   to  a  fine   powder.     From   this 
comes  the  best  for  paint  manufacture,  ami  the    n 
suitable   for   scouring  soap.     Large  contracts 
into  yearly  for  this  article. 

Decomposed  silex  is  found  in  many  places,  but  it  io 
satisfactory  as  an  ingredient  for  paint. 

Marble  dust  is  made  from  the  marble  quarried  in  I 
This  quarry  has  not  yet  developed  good  block  marl  * 
the  stone  is  crushed  and  ground  to  a  very  fine  pow,l,  » 
is  found  to  be  very  satisfactory  in  the  composit  , 
paint. 

A  white  mineral  of  very  fine  quality  comes  from  ■ 
Girardeau,  on  the  Mississippi  river.  It  is  a  carbon  ( 
lime,  and  worth  2/.  17*.  lid.  per  ton. 

Chalk  is  imported  in  very  large  quantities.  No  art  mi 
the  paiut  manufacture  is  used  more  extensively. 

Cookson's  Venetian  red  at  one  time  was  most  extet  eh 
sold.     It  is  now  being  manufactured  by  the  Am 
Wire  Company,  who  use   up   their  scraps,  co  I 
same  into  an  oxide  and  supplying  the  market  with  V*  ■ 
red  and  copperas. 

A  good  iron  paint  is  known  as  Prince's  mineral,  1 
used  in  considerable  quantities  for  painting  roof  >» 
freight  cars,  &c.  It  is  miued,  crushed,  and  t 
it  becomes  a  bright  red  colour.  It  is  then  halted.  I 
3/.  10s.  id.  per  ton.  The  mines  are  situated  at  i 
Valley  Gap,  Pennsylvania. 

Colours  in  oil  are  used  mostly  for  tinting,  and  are  v  »' 
according  to  strength  and  tone. 

Chemical   colours,  chrome  preens,    yellows, 
and  blues,  are  made  by  a  number  of  manufacturer, 
is  hardly  a  city  without  one  or  more  colour  woi 

Orange  mineral,  litharge,  and  red  lead  are  n 
by   the   National  Lead  Company  and   other- 
lower  than  the  English  or  German  goods.     En 
mineral  is  much  preferred  for  manufacturing  v, 
but  the  high  tariff  debars  the  use  of  same  to  a  It 
A  large  variety  of  paints  are  made  to  suit  vum 
Brands  of  lead  are  ground  and  sold  accord n 
A  pure  white  lead  ground  in   linseed  oil,  win  n 
maker's  label,  is    known   to   he  pure  goods.     I 
combination    leads   or   "off   brands."      To    il 
quality  of  goods,  a  few  formula;  for  lead   in  oil 
paints,  are  hue  given  : — 

Strictly  pure  white  lead  ground  in  linseed  oil:  I 
lead,  s  lb.  of  oil. 

Strictly  pure  zinc  iu  refined  linseed  oil  :   101 
22  lb.  of  oil. 

Combination  lead  ground  in  linseed  and 

One-third  carbonate  <>f  lead  or  sublimed   li 
of  oxide  combination  lead. 

100  lb.  of  oxide  of  zinc,  40  lb.  of  sublimed  li 

60  lb.  of  English  Pari-  white,  1  gall,  of  benz 

6',  galls,  of  linseed  and  corn  oil  mixed  in  equ 

Strictly    pure    lead  :   70   lb.  of  sublimed  li 
carbonate  of  lead. 
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ombination  lead  :  75  lb.  of  sublimed  lend,  75  lb.  of  oxide 

ii .  4l'.i  lb.  of  Ii.im  tes. 
ilutioux  for  mixed  paints  : 

UUm.1v,'  enough  sugar  of  lead  in  lime  water  to  make 
ilntion  (Bauroc).  Make  silicate  solution  8°  B.  Mix 
re  in  equal  parts,  a-;  may  lie  necessary. 

ike   I    bushel  of  lime  in  4u  galis.   of  water,  let  it 
«t  .1  •_'!  boars,  decant,  and  use  clear  liquor. 

To  make  a   silicate   of  soda  solution,  8°  B.,   requires 

of  soda  to  1  gall,  of  water. 

White  sugar  of  lend,  2  lb. ;  sulphate  of  zinc,  4  lb.; 
>lvc  in  6  •.•alls,  of  \vat?r. 

niilsion  :   Linseed   oil,    3    galls. ;  2  solution,    3   galls,  j 
,  galls.;  c,  \\  galls.  ;   naphtha,  5  galls. 

Like   5   galls,  of    raw   linseed    oil,  place   in 
ish  kettle,  heat  to  80    !■'.,  and  10  lb.  of  powdered  flake 

_. ,  1  lb.  of  varnish   |ime.     Heat    three  or  four  times 
'  las   a   consistency  equal   to  thick    molasses   and  will 
it  strongly.     Cool  to  250    F.,  add  150  galls,  of  naphtha 
i  quart  of  ditronella. 
ixed  paint  formula  : 

.)  400  lb.  of  sublimed   lead  and   100  lb.  of  corroded 
ground  to  a   paste,  with   12  galls,  of  liuseed   oil.     To 

uined  vith  7  galls,  of    oil  dryer,    14   galls,    of    raw 

il,  and  7  galls,  of  emulsion. 

b.  of  sublimed  lead,  150  1b.  of  oxide  of  zinc, 
b.  of  corroded  lead  ground  to   paste,  with  14  i^alls.  of 
linseed   oil.     Thinned    with    14    galls,    of    oil    dryer, 
aw  linseed,  and  3  galls,  of  300°  headlight  oil. 

)  1,400  lh.  of  sublimed  lead,  340  lb.  of  oxide  of  zinc, 

|.  of  Pan's  white,  100  galls,  of  linseed  oil,  25  galls,  of 

ae,  40  galls,  of  silica  solution,  4  galls,  of  oil  dryer, 

5  galls,  of  turpentine. 

I  600  lb.  of  sublimed   lead,  600  lb.  of  oxide  of  zinc, 

•  ef  carbonate  of  lead,  and  250  lb.  of  raw  linseed  oi! 

I   to   a  paste   and   thinned  with   44   gall?,   of  boiled 

I  galls,  of  raw  linseed  oil,  1 1  galls,  of  oil  dryer, 

I ;alls.  of   headlight   oil,  63°,   and    ltii  galls,  of  silica 


size  cans  used  for  packing  the   paint  are  1,  i,  4,,  l 
ill.   The  labels  are  attractive,  and  colour  contained 
S  shown  on   colour  cards  on  which   numbers  or 
note  the  colours. 

■  ties  are  made  from  manv  formula;  varying  in 
■ .  as  per  example  :  200  lb.  of  orange  mineral,  20  I  lb. 
25  lb.  of  china  clay,  25  lb.  of  sine  oxide,  15  lb. 
and  15  lb.  of  mordant  (for  fixing  colours). 
is  made  by  mixing  20J  lb.  of  litharge,  250  lb.  of 
•1.  and  200  lb.  of  barytes. 

mattes  vary  like  other"  colours,  according  to   the 

I  ration  fixed,  by  the  chemically  pure  colours.  ° 

A  colours  are  ground  in  .Japan,  and  the  colours  are 

■rted.     Xotie  but  the  best  will  answer  the  purpose. 

-   and    greens    may    be    excepted    from    imported 

I  sumption  of  paint  by  the  large  agricultural  implement 
very   great.      An   illustration   of    one    year's 
•dl  suffice. 
f  dry  vermilionette  at  9<f.  per  lb. 
f  dry  vermilionette  at  od.  per  lb. 
if  primer  ground  in  oil,  at  2Jrf.  per  lb. 
i*   for  red  painting,  the  colour  adopted   by  most 
tural  implement  makers.     There  are  some  very  large 
"ers  in  Illinois,  Wisconsin,  Ohio,  and  New  York 
<>  many  of  them   using  as  much  as   50  tons  of  ver- 
Considenng  the  smaU  amount  used  on  a  single 
o  idea  can  bo  formed  of  the   vast   number  made 
i    'nhuted  throughout  the  world. 
gona  are  next  on  the  list  of  farm  implements   made 
.  and  mostly  coloured  green. 
-I  nder  separate  cover,   with   the   above   report, 
caved  a  specimen  set  of  sample  cards,  also  samples 
3.  «**.,  (n)  samples   of  imported  English,  German, 
jench  colours;  (6)  samples    of   American  chemical 
samples  of  American  earth  paint :   (<f)  samples 
hue   paints;  all  of  which  mav   be  seen   at 
"ercia!    Intelligence    Branch,   Board    of   Trade, 
t  hament  Street,  S.W.,  any  day,  between  the  hours  of    , 


X/V.~ TANNING,   LEATHER,  GLUF 
SIZE,  Etc. 

Anthrax  traceable  to  Tahni  ■  .    Refi 

II.  L.  Russell.  Seventeenth  Report  of  Wi.sctm.iin 
Agricultural  Experimental  Station  (tee  this 
Journal,  1899,  1085). 
A  severe  outbreak  of  anthrax  occurred  in  the  vicinity  of 
Medford,  Wis.,  U.S.A.,  that  was  limited  to  the  banks  of  the 
Black  River.  The  virus  of  the  disease  undoubtedly  came 
from  tannery  refuse,  and  was  in  all  probability  due  to  the 
n  ■•  | if  -murrain,"  or  infected  hides  imported  from  China. 
lYobal.h  the  lowland  meadows  were  infected  by  inundation 
during  high  water,  at  which  time  particles  of  diseased  hide 
and  hair  were  deposited  on  the  surface  of  the  ground. 
About  30  cattle  and  horses  died  and  several  human  beings 
contracted  the  disease.  Experiments  made  with  formal- 
dehyde in  order  to  disinfect  the  hides,  showed  that  solutions 
sufficiently  strong  to  kill  anthrax  spores,  injure  the  hides, 
and  at  present  no  treatment  is  known  that  will  enable 
tanneries  to  disinfect  hides  before  subjecting  the  same  to 
the  tanning  process. 

XV.— MANURES. 

Artificial  Manip.es  in  India. 
Imp.  Inst.  J.,  April  1901,  105. 
The  suggestions  as  to  improving  the  quality  and  in- 
creasing the  yield  of  indigo  by  adopting  scientific  methods 
of  manuring  have  led  to  the  formulation  of  a  scheme  for 
the  manufacture  of  artificial  manures  in  India  In  this 
connection  the  discovery  of  phosphates,  which  has  been 
made  in  the  .Malay  Archipelago,  will  be  of  value  The 
location  is  a  small  island  under  the  British  fla»,  and  large 
quantities  of  phosphate  are  now  being  raised °at  a  profit 
It  is  pointed  out  that  not  only  does  the  undertaking  offer 
possibilities  of  supplying  an  indefinite  amount  of  the 
dressing  needful  for  the  indigo  fields,  but  the  process  of 
preparing  the  raw  article  for  application  means  a  demand 
tor  sulphuric  acid,  which  mav  not  be  without  effect  on  th» 
question  of  making  the  mining  of  the  sulphurous  copper 
ores  of  Western  Bengal  remunerative. 

Effect  of  Artificial  Manuring  on  Wool. 
Comm.  Intelligence,   March  30,  1301. 

Australian  contemporaries  are  discussing  what  is  un- 
doubtedly a  very  important  matter  concerning  the  gradu  ,1 
depletion  of  the  soil  of  some  of  its  most  fertilising  element, 
by  the  steady  export  of  wool  and  meat. 

It  has  been  calculated  that  from  1893  to  1899  something 
like  I2|  million  lb.  of  potash  was  exported  in  the  form  of 
woo,  and  70  million  lb.  of  phosphateoflimetakeufn.nl 
the  land  in  the  form  of  meat. 

The  sweat  of  the  wool  is  composed  to  a  great  extent  of 
soluble  potash  salts.  Where  there  is  an  insufficiency  of 
sweat  the  fibre  of  the  wool  is  dry,  hard,  and  weak,  and 
the  whole  fleece  becomes  thin  and  hairy,  whereas  with  a 
sufficiency  of  sweat  the  wool  is  soft  and  oily,  rich  and 
strong. 

We  know  by  experience  in  this  country  that  the  constant 
grazing  of  milch  cows  quickly  exhausts  the  phosphoric 
acid  salts  and  potash  in  the  soil,  and  the  only  way  to  keep 
the  meadows  in  good  condition  is  to  return  to  the  soil  the 
constituents  taken  from  it  in  the  form  of  milk. 

The  questiou  for  Australian  pastoralists,  therefore 
naturally  arises  as  to  how  far  their  pastures  might  be 
improved  by  judicious  applications  of  artificial  mauures 
containing  the  chemical  constituents  taken  from  the  soil 
and  the  probable  results  of  manuring  in  the  improved 
quality  of  the  wool. 

Tbe  Phosphates  of  Christmas  Island. 

Bd.  of  Trade  J.,  April  11,  1901,  72. 

The  following   report  on   the    phosphates  of   Christmas 

Island .especially  in  reference  to  their  export  to  .Japan   b) 

H..M.  Consul  at  lokohama,  has  been  received  at  the  Board 
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of  Trade  through  the  Foreign  Office  (see  also  this  Journal, 
Feb.  1901,  167):— 

•■  An  attempt  bas  been  made  in  tbe  last  ye  ir  to  introduce 
intn  this  country  artificial  manure  in  tbe  form  of  fossilised 
bird  deposit  or  phospbale  of  lime,  from  Christmas  Island, 
two  OBigoes,  or  about  B.000  tons, of  which  has  been  brought 
to  this  port  by  the  British  steamship  '  Vyr,'  and  from  all 
aesounU  this  article  of  import  shows  considerable  promise. 

•■  Christmas  Island  is  situated  in  latitude  10  S.,  longitade 
10S  K.,  abont  22o  miles  south-east  from  Java  Head.  Its 
concessionaires  are  tbe  Christmas  Island  Phosphate  Com- 
pany, Limited,  of  Hilliter  Buildings,  London.  The  island  is 
about  12  miles  long  from  east  to  west,  and  10  miles  wide 
from  north  to  south,  is  densely  wooded,  and  attains  an 
altitude  slightly  over  1,100  feet.  The  cliff  at  the  water's 
edge  varies  in  height  from  20  to  40  feet,  is  steep  all  round, 
so  that  a  vessel  might  strike  the  face  of  the  eliff  before 
bringing  up.  Water  is  obtainable  on  the  island,  wild 
ire  very  numerous,  and  tish  are  plentiful  in  the 
water  around  the  island. 

"  The  island  was  taken  possession  of  in  the  name  of  the 
British  Government  in  the  year  1888,  and  is  administered 
by  the  Government  of  the  Straits  Settlements. 

"  The  bird  deposit  found  on  the  surface  of  the  island  is 
said  to  contain  86  per  cent,  of  phosphate  of  lime,  in  lumps 
weighing  from  1  to  30  lb.  Besides  the  phosphate  of  lime 
found  on  the  surface  of  the  island,  which  alone  is  at  present 
worked,  one  other  seam  at  least  is  known  to  exist  from 
5  to  G  ft.  under  the  surface. 

"  A  further  seam,  however,  is  supposed  to  exist  below 
the  one  that  has  already  been  opened  out.  The  thickness 
of  the  Beam  already  discovered  ranges  from  2  to  3  ft. ;  it 
is  of  a  gravelly  nature,  and  is  said  to  contain  96  per  cent, 
of  phosp'iate  of  lime.  The  theory  in  regard  to  the  presence 
on  the  island  of  this  phosphate  of  lime  is  that  many  ages 
ago,  before  vegetation  appeared,  millions  of  birds  not  only 
made  this  island  their  breeding  and  depositing  ground,  but 
doubtless  died  there,  their  remains  adding  to  the  general 
whole. 

"The  soil  being  thus  enriched,  vegetation  began  to 
appear,  and  became  so  dense  as  to  prove  inconvenient 
to  the  birds,  driving  them  to  some  other  and  more  barren 
place.  After  accumulating  and  decaying  for  another  long 
period  of  years,  by  some  convulsion  of  nature,  or  owing  to 
some  chemical  action  in  the  phosphate  itself,  the  vegetation 
seems  to  have  been  destroyed.  Another  long  interval 
intervened  after  which  swarms  of  birds  again  made  their 
appearauce,  making  use  of  the  island  again  as  has  been 
already  described.  Hence  the  reason  given  for  the  pre- 
sence on  the  island  of  alternate  seams  of  bird  deposit  or 
phosphate  of  lime  and  rich  black  soil. 

"  Flying  Fish  Cove,  the  only  anchorage  in  the  island,  is 
situated  at  the  north-east  corner,  its  extreme  width  being 
5  cables  and  2.V  cables  depth,  measured  from  a  line  drawn 
from  Smith  Point  to  Loading  l'oint,  and  contains  room  for 
e  vessels  of  the  size  of  the  '  Ayr'  (1,955  tons  register). 
On  a  pinch  four  vessels  might  be  accommodated. 

"Since  writing  the  above,  the  steamship  'Ayr'  has 
arrived  here  again,  1 8th  January,  from  Christmas  Island, 
iaden  with  phosphate,  miking  altogether  12,000  tons 
imported  from    hat  island  since  August  last." 

X  VI.— SUGAR. 
Sugar  Industry  ih  tiik  Unitku  Status. 
Dipl.  and  Cons.  Reports,  No.  518,  Feb.  1901. 

Il  ha-  been  shown  by  statistics  that  the  United  States 
consumes  more  su-ar  than  any  other  nation,  or  approxi- 
lely  one-quarter  of  the  world's  product.  The  conditions 
of  soil,  climate,  and  other  advantages,  are  quite  as  good  in 
the  United  State-,  and  especially  in  Colorado,  Nebraska, 
and  Illinois,  for  the  development  of  the  beet  and  its  sugar 
extraction,  a-  in  any  of  the  countries  of  Europe  or  Asia. 

A  factory  has  been  built  at  Colorado,  and  equipped  at  a 
cost  of  200,000*.     Tl  when   running  at  its  full 

capa  tons   of  beet  daily,  which    it    will 

convert  into  100  tons  of  refined  sugar.  The  beets  reach 
maturity  with  a  high  percentage,  and  seldom  go  below 
15  per  cent. ;  12  per  ceut.   is   taken  as   the  buying  basis, 


with  an  addition  or  reduction  in   price  for  each  1  per  c 
above  or  below  this  amount.     15   tons  of  sugai 
acre,  is  considered  a  fair  average  crop,  sometimes,  howt 
it  reaches  20  tons    per  acre.      It   is    estimated   that   to 
duee  oue  acre  of   sugar  beet,  an  outlay  of  71.  6s 
required     to     cover    all     expenses.     The    sugar   comp 
employs  experts   for   every  beet-growing  district,  who 
with  the  farmers  during  the  entire  season,  advising  then 
to   the   proper   manner  of  taking    care   of   beet  land 
growing  beets,  and  that  without  cost  to  the  fanner. 

-J.L.'   ' 
United  States  of  America. 
Countervailing  Duties  on  Dutch  Sugars. 

The   Hoard  of  Trade  have  received  a  copy  of  a  cirr  'r 
addressed  by  the  Treasury  Department  of  the  United  S 
Government  on    the  8th   ultimo  to   officers   of   the  Cusl  . 
and  others  concerned   respecting   tbe    rates    of   ttddit! 
duties  to  he  levied  on   sugars  produced  in   the  Netherlu  . 
The  circular  is  to  the  following  effect : — 

"  In  pursuance  of  the  provisions  of  Section  5  of  tin 
of    24th    July    1897,    the   following    net    amounts  of 
bounties   paid    or    bestowed    by   the   Government   of 
Netherlands    on    the   export   of   sugars   produced  in   J 
country     are    hereby    declared    for    the    assessment   i 
liquidation  of  additional  duties  :  — 

"  1.  On  raw  sugar  produced  from  beet  roots,  1'50  fl  t 
100  kilos,  of  hard  refined.    (The  output  of  refined  sugar  a 
raw  is  computed  by  deducting  from  the  polarisation 
raw  sugar   twice  the   glucose,  four   times  tb       - 
lj  per  cent,  for  loss  in  refining.) 

"  2.  On  sugar  refined  from  beet-root  raw  sugar  proJ  d 
in  the  Netherlands,  1-72  fi.  per  100  kilos. 

"  3.  On  sugar  refined  from  imported  raw  sugar, 
per  100  kilos.,  in  addition  ta  bounty,  if  any,  allow, 
raw  sugar  by  the  country  of  production. 

"The  liquidation  of  entries  covering  sugars  prod 
the  Netherlands  after  1st  September  1900,  may  he  siupe  •.! 
at  the  request  of  the   importers  under  the   n 
ment   and   declaration   under   the    provisions   of 
section    5,   and   the   additional   duties  on   such  si 
entries  be   estimated  on  the  basis  of  the   hoauti. 
specified  " 

Countervailing  Duties  on  Belgian  Sugar. 

The  following   circular  was   issued  by  the  United  S 
Treasury  Department  on  the  14th  ultimo : — 

"  In  pursuance  of  the  provisions  of  sect.  5  of  the  " 
24th  July  1897,  the  following  net  amounts  of  bouutic  li 
or  bestowed  by  Belgium  on  the  export  of  sugars  arc  ii  J 
declared  for  the  assessment  aud  liquidation 
duties,  viz.,  for  raw  sugar,  3*90  frs.  per  100  kilos  u 
refined  6ugar,  4-40  frs.  per  100  kilos." 


Countervailing  JJuties  on  Russian  Sugar. 

The    following   circular,   issued   by    the   United 
Treasury   Department,   under  date    14th   February 
re-imposes  at  from  that  date  additional  (or  counters  | 
duties  on  Russian  raw  sugars  :  — 

"  In  pursuauce  of  the  provisions  of  sec.  5  of  the 
24th  July  1897,  the  following  net  amounts  of  bountie  ■ 
or  bestowed  by  Russia  ou  the  export  of  sugai  - 
declared  for  the  assessment  and  liquidation  of  add  B 
duties,  vis. :  — 

"1.  On  sugar  testing  not   less   than  99  per  cent.  '■ 
rouble  per  poud. 

"2.  On  sugar  testing  not  less  than  88  per  cent    - 
rouble  per  poud. 

"  3.  On  sugar  testing  less  than  88  per  cent.,  0-38  lb 
per  poud." 

Beiiar  Sugar  Commission. 

Imp.  Inst.  J.,  April  1900,  105. 

Last  October  a  Commission  was  appointed,  in  t 
the  crisis  in  the  indigo  industry,  to  report  on  the  pro 
of  cane-sugar  as  an  alternative  crop.  Their  report  lit 
issued  with  commendable  promptitude.  The  first  qu  J 
as  to  whether  Behar  could  !be  made  a  caoe-growinr  ' 
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PHted   emphatically  iu  the  affirmative.      There    is 
land  of  ii  suitable  quality  to  irrnw  cane  equal  to 
"in  tons  of  sugar  at  a  cost    of  Rs.  100  a  too. 
lioi  a  market,  it   is  pointed  out  that   there  lias  been 
oaj  average  importation  into  India  of  refined  sugar 
tow  years  ending  1 8'J9 — 1 900  amounting  to  170,235 
l.out  three  times  the  quantity  which  the  Behar  planters 
ed  in  produce  for  some  years  to  come.     More- 
it  demand  is  an  expanding  one.     With  respect  to 
•  i  .  the  existing  conditions  in  Behar  arc  considered 
icing  and,  with  improved  methods,  most   promising. 
ap,  irrigation  is  not  necessary,  almost  all   the 
located   within  a  short   distance  from    the  rail- 
i,l  the  season   for  sowing  the  cane  comes  on  before 
a  for  lowing  indigo.     In  the  opinion  of  the  Commis- 
the  present  methods  of  sugar  cultivation  and 
Lcliire  are  susceptible  of  immense  improvement   and 
■  immediate  reform.     Reference  is  made  to  thesystem 
i   in  Queensland   and  New  South   Wales,  where  the 
i. Hirers   and    cultivators   arrange   together    so    that 
sible    results    are    attained.     The    Commission 
uend    the  adoption    of  central  mills  and    refineries, 
by     way    of    a    beginning,    that,    at     each 
factory  where  sugar  is  grown  on  an  area  of  about 
res,   the  placters   should    crush    the   cane  with    the 
us   for  producing    grey   sugar,   furnished    with    the 
irv  evaporating  pans  and  centrifugal.     This  plan  has 
icd  and  has  proved  satisfactory.     It  turns  out  two 
:   dry   (muscovado)   sugar  in  a  working  day  of   12 
gallons  (equal  to  510  lb.)  of  molasses  to  the 
:  is  capable  of  treating   the   cane  from  200  acres  ; 
machines,  capable   of  dealing   with  more  extensive 
in,  however,  be  obtained  at  a  comparatively  small 
e  of  cost.     It  seems,   therefore,  that    pending    the 
:;  >n  of  the  more  perfect  organisation  which  is  need- 
-t  economy  aud   efficiency  are  to  be  secured, 
-  may  with   confidence   set   up  such  machines   is  the 
!id.     Particular  stress   is   laid   upon   the  need   of  a 
Igency  for  the  purchase,  sale,  and  distribution  of  the 
lade  by  the  plauters.     The  report   suggests  that  the 
men!    might   assist  iu   establishing   instruction  and 
lental    stations    under   a   cempetent    director    and 
.  for  indigo,  sugar,  and  other  crops.     In  concluding 
■port,  the  Commission  devote   a  paragraph  to  the 
ts  of   the  indigo  industry.      It  contains  little  new 
I  it    serves   to   emphasise  the  desirability   of 
au  early  start  in  the  direction  of  the  Commissioners' 
delations. 

IlEKr  and  Cane  Sugars  in  Europe. 
U.S.  Com.  Reps.,  April  1901,  473. 

iiitral  committee  of  the  sugar  industry  has  recently 

;Mic  its  estimate  of  the  crops   in  Europe  for  1900 — 

1'here  was  a    5  per   cent,  increase   in   the  acreage 

in  beets  in   Austria-Hungary  last  year,  making  a 

000   hectares    (803,000   acres)    sown    during 

The  crop  amounted  to  8,400,000  metric  tons, 

I  metric  tons  more  than  in  preceding  years. 

ime  of   the   output    of    beet   and    cane    sugars   in 

'tries  may  be  made  as  follows  :  — 


'iintry. 

1S98-99. 

1899—1900. 

1900-1901. 

Tons. 
1,042,000 
1,720,000 
782.000 
755,000 
209, 

W.IHil) 
CO.OOO 
40,000 

Tons. 
1,099,000 
1,791,000 

919,000 
898,000 
270.IIHI 
170,000 
41,000 
81,000 
110,000 

Tons. 
1.070,000 
1^00,000 

1,070,000 
CiiO.OOO 
320,000 
170,000 
50,000 
110,000 
160,000 

t:::::::::" 

pl 

;:-i.  Italy, iuid 

4,798,000 
5,654,000 

6,379,000 
2,442,000 

6,750,000 
2,907,000 

id  total 

G 

7,452,000 

7.821.O00 

8,657,000 

These  figures  show  an  inocease  of  371,000  tons  of  beet 
sugar  and  465,000  tons  id'  cane  siiL.'ar  over  previous  years,. 

The  market  price  of  sugars  i-  almost  a  fixed  quantity, 
the  fluctuations  being  exceedingly  slight ;  and,  as  Ion<'  as 
the  sources  of  supply  can  lu:  approximately  estimated,  the 
price  of  this  staple  article  can  be  assured. 

Sugar  Importation  1885  to  1900. 

Pall  Mall  Gazette,  April  1C,  1901. 

The  following  table  gives  the  imports  of  the  different 
sugars  for  the  last  fifteen  years,  aud  shows  how  the  bounty- 
paid   sugar  has  damaged  the   cane  sugar   industry.      The 

thick    line  represents   the   imports   of   cane   sugar, 

which  amounted  to  11,365,943  cwt.  in  1885,  and  fell  to 
3,782,337  cwt.  in  1899.  On  the  other  hand,  the  thin  line 
—  gives  the  quantity  of  other  sugars,  except  lump  and 
beet,  most  of  which  receives  a  bounty,  3,616,738  cwt.  in 
1885,  which  rose  to  15,179,974  cwt.  in"  1899   bv  this  unfair 

competition.     The  dotted   line gives  the   amount  of 

beetroot  sugar  for  the  past  fifteen  years,  while  the  broken 
line  at  the  bottom  of  the  diagram  shows  the  quantity  of 
loaf  sugar  imported  during  the  same  period. 
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XVIII.  A.— FOODS. 

Butter  Substitutes  in  the  United  States. 

Foreign  Office  Annual  Series,  No.  2JS»i,  March  1901. 

The  amount  of  butterine  or  oleomargarine  manufactured 
in  the  United  States  in  1900  was  107,045.028  lb.  of  which 
3,376,764  lb.  were  exported.  In  the  Chicago  district 
67,211,304  1b.,  of  which  605,050  lb.  were  exported,  were 
manufactured,  the  wholesale  price  ranging  from  5</.  to  Si/, 
per  lb.  Under  the  present  law  there  is  a  tax  of  Id.  per  lb., 
and  a  license  is  required  costing  manufacturers,  1,000/.; 
wholesale  dealers,  96/. ;  and  retailers  of  under  101b.,  9/.  15s. 
per  annum.  Oleomargarine  is  made  of  (1)  oleo  oil,  a 
selected  beef  fat,  from  which  the  stearine  has  been  extracted ; 
(2)  neutral,  leaf  lard  of  the  hog  thoroughly  cooked ;  (3) 
cotton-seed  oil ;  (4)   milk ;  (5)  salt.     The  best  butterine 
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imposed  of  25  per  eeut.  creamery  butter,  40  per  cent, 
neutral.  S3  per  cent,  olco  oil.  the  balance  milk,  cream, 
and  salt.  In  tile  lower  grades  cotton-seed  oil  is  much 
used. 

There  is  also  exported  165.000,000  lb.  of  oleo  oil,  valued 
at  M0O.000/.,  five-sevenths  of  which  goes  to  Holland  and 
Germany. 

Oleomargarine  is  coloured  to  look  like  butter,  otherwise 
it  has  beeu  found  unsaleable,  ami  although  there  are 
stringent  regulations  regarding  its  sale  in  many  of  the 
States,  •.here  i-  no  doubt  that  much  i<  passed  off  as  butter. 

The  manufacturers  are  disturbed  at  the  possible  passage 
of  a  Bill  taxing  all  coloured  butter  substitutes  at  5d.  a  lb., 
which  they  consider  would  put  them  out  of  the  market 
entirely,  leaving  them  only  the  export  trade,  which  may  at 
anv  time  be  restricted  by  importing  countries  legislating  on 
the  >ubject. 

XIX.— PAPER,  PASTEBOARD,  Etc. 
Papbr-Makxng  Industry  is  Japan. 
Bd.  of  Trade  J ,  March  28,  1901,  78G. 

inline  to  the  Moniteur  des  Intirels  Matiriels  for 
the  :28th  ult.,  a  new  industry  ha^  just  been  started  at 
Bctsuhoumura,  Kushiro  and  Hokkaido— that  of  making 
so-called  "Kushiro"  paper.  Owing  to  the  abundant 
supply  of  the  tree  which  furnishes  the  raw  material  for  the 
manufacture,  a  daily  output  of  2,700  lb.  of  pulp  is  expected. 
At  the  present  time  180,000  reams  of  paper,  valued  at 
800,000  yen,  are  imported  into  Hokkaido  each  year  from 
one  of  the  principal  Japanese  islands. 

Ax  Acid-Proof  Mineral  for  Paper-Makers. 
Chamber  of  Commerce  J.,  April  1901,  90. 
The  Journal  de  la  Chambre  du  Commerce  de  Constanti- 
nople calls  attention  to  a  stone  which,  when  crushed,  is 
superior  to  all  the  chemicals  used  in  the  manufacture  of 
paper.  Numerous  tests  have  shown  that  this  stone  is  acid- 
proof,  and  does  not  contain  a  particle  of  iron,  which 
qualities  eminently  qualify  it  for  use  in  the  manufacture  of 
paper.  It  is  found  io  the  quarries  of  Villers-le-Temple,  in 
Belgium,  where  its  qualities  have  been  appreciated  for 
some  time.  It  is  of  a  compact  texture,  and  formed  of 
silica  and  silicates  which  cannot  be  decomposed.  Micro- 
scopic examination  of  the  same  shows  a  considerable 
quantity  of  mica.  It  has  a  greyish-white  colour,  and  its 
hardness  is  very  great.  A  block  of  it,  weighing  exactly 
2,782  kilos.,  has"  been  subjected  to  tests  of  cold  water,  hot 
water,  sulphuric  acid,  See.,  and,  after  having  been  dried  at 
a  stove,  has  been  found  to  have  retained  precisely  the  same 
weight,  the  same  hardness,  and  the  same  colour  as  before 
its  immersion.  What  makes  the  Villers-stone,  apart  from 
its  extreme  resisteucc,  really  practical  and  useful  to  industry, 
is  that  it  is  found  in  the  quarries  not  in  layers  or  in  small 
irregular  blocks,  as  silicated  stones  are  generally  found, 
but  in  masses  20  to  25  cm.  in  thickness  and  covering 
sometimes  a  surface  of  12  sq.  m.  These  can  easily  be  sawn 
in  plates  and  slabs  of  large  dimensions,  which  can  be  used 
for  reservoirs,  &c,  in  a  tew  pieces,  the  parts  of  which  are 
jointed  together  by  a  new  cement,  which  is  patented,  and 
which  consists  of  the  stone,  crushed,  and  mixed  with  a 
fusible  matter  which  is  acid-proof. 

XX.— FINE  CHEMICALS,  Etc. 
German  1'erfi  mf.rv  Industry. 

Bd.  nf  Trade  J.,  April  18,  1901,  147. 
The  German  perfumery  industry,  according  to  a  report  of 
the  I  ■  -s  Consul-Generafat  Frankfort,  is  growing 

steadily,  and  gain-  customers  who  formerly  dealt  exclu- 
sively in  Trench  and  English  perfumery.  During  the 
period  nf  commercial  treaties  the  export  of  German  per- 
fumeries has  largely  increased.  While  for  1391  the  value 
of  the  export*  of  soaps  and  perfumeries  amounted  to  but 
9,400,000  marks,  it  had  grown  to  about  17,000,000  marks 
in  1899.  In  1900,  the  exports  of  soaps  show  considerable 
decrease,  while  those  of  perfumeries  show  a  gain.  The 
value   of  perfumery   exported    in    1900    was     11,000,000 


marks,  against  10,300,000  marks  in  1899  tind  8,60i 
marks  in  I89S.  The  large  increase  in  the  export 
perfumeries  dates  from  1895.  They  have  met  with  h 
in  England,  in  British  Africa,  and  in  India.  Bel 
Russia,  Austria-Hungary.  Turkey,  Egypt,  Ch'nj,  (' 
aud  Australia  use  German  perfumery. 

The  chemical  odours  and  artificial  ethereal  oil 
German  manufacture  have  entered  into  close  compel 
with  the  French  flower -field  industry,  as  the  prices  fo 
artificial  odours  are  much  less  than  those  of  the  du 
ones. 

Th?  export  trade  in  toilet  soaps  is  less  fiouri* 
mainly,  it  is  claimed,  on  account  of  low  prices  caust 
keen  competition.  It  is  said,  besides,  that  there  still . 
a  popular  prejudice  in  favour  of  French  and  English 
soaps.  Still,  if  the  exports  of  toilet  soaps  in  100) 
compared  with  those  of  1891,  a  great  gain  is  obse 
viz.,  3,922  tons  in  1930  against  1,262  tons  in  1891. 

BOARD   OF  TRADE   RETURNS. 
Summary  of  Imports. 


Articles. 


Month  ending  81it  Jl 


1900. 


li 


Metals 

Chemicals  and  dyestuffs 

Oils 

Raw   materials  for  non-teitile   in- 
dustries. 

Total  value  of  all  imports  .... 


£ 

2,712,290 

iioew. 

999,229 
1,632,465 


I 
2,4  » 

;<  « 
»  • 

3;' 


45,002.111 


Kit 


Summary  op  Exports. 


Articles. 


Month  ending  31st'  tl 


1900. 


Metals  (other  than  machinery)  . 

Chemicals  and  medicines 

Miscellaneous  articles 


£ 
4.101.R17 

:.J3,I9S 
3,293,663 


Total  value  of  all  eiports. .. 


25.316.S21 


3.  > 


Imports  of  Raw  Material  for  Xov-Tf.xt 
Industries  for  Mo5Th  kndino  3  1st  Mabcb 


Articles. 


Quantities. 


Vain. 


1900.  1901 


1900.       » 


Bark,  Peruvian  ..    Cwt. 

Caoutchouc ,, 

Gum  :— 

Arabic ., 

Lac.  it- „ 

Gntta-percha 

Hides,  raw  :— 

Dry , 

Wet 

Ivory 

Manure: — 

Guano Tons 

Bones ,, 

Paraffin Cwt. 

Linen  rags Tons 

Esparto „ 

Pulp  of  wood 

Rosin Cwt. 

Tallow  and  stearin       „ 

Skins: — 

Goit No. 

Sheep 

Nitrate  of  soda. . .    Tons 

Phosphate  of  lime       „ 


4,752  2319 

59,853  46,043 

6,952  4.PS3 

12,240  10,017 

8,905  7367 


52,333 

IAN  ( 

53,955 

62,690 

1,001 

376 

3,051 

3.686 

4,585 

8,255 

112,153 

1,537 

1,238 

1»,9«9 

12337 

82,507 

53,7  «< 

190,400 

222*181 

165,659 

158,746 

1,948,164 

1,28731! 

l.oowui 

1.08J3M 

6,590 

9.749 

30,123 

24305 

10,0 1 'i 

' 

ls.ll. 
41307 
112,031 

121,710 
4t»H 

27,l'.'l 
21.M1     '• 
1541- 
HW 

«2>»l     ' 
228.71- 

189,17  > 

M.1C6     • 
47,441     ' 
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iroBTS  or  Mktals  k>k  Month  knding  31st  V  ibi  b. 


Arli'-1*'». 


Quantities, 


1900. 


Value. 


,. Tons 

milu».. 

iwrought ,. 

I.pigandsheet 

Lb 

\slue  £ 

Owl. 

Tons 


8,108 
8,889 
7,695 
17.188 

73  122 
22,500 

1,7,956 
6.829 


8.882 
c.385 
6.>98 
18,8:  R 
64,685 
8  6.S90 

54/194 
8.862 


e 

5  l.'.'7S 
829.477 
674,«S8 
283,751 
1:1,1  (19 
2,(175 
108,680 
326.3(8 
127,883 


1901. 


£ 

78,028 
228,902 
429,651 
265,688 
101,340 

78,740 

llll.Sill 

821,709 

117.SI7 


Chemicals  and  Dykstuffs  fob  Month 
ending  :51st  March. 


Articles. 


Quantities. 
1900.  is,01. 


Value. 


1900. 


1901. 


m|)Oulids...  Cwt. 
iij;  materials    ., 

,nc „ 

of  potash.. 
another  Value  £ 
nd  parobier.  Tons 

in Value* 

u- and  other     „ 
Cwt. 

...........  Tons 


25.986 

81.021 
1 1,987 
24,688 

(     17.-27:i 

(     i?0.026 

40,642 

47.353 

22.l^2S 

1.379 

2,264 

K.oOo 
21,124 
4.809 

1S.NS1 
24,060 
2,8il 

£ 

j    13,542     | 

10.3s! 
S,«55 

2o.27.-i 

139.411 

.-51.022 

19.0*1 

41.315 

166267 

7,812 

49,393 


t 

3,510 
7.421 
19.721 
11,800 
19,089 
130.021 
49,810 

16,851 

19,63 1 

282,084 

9,31.- 
29,266 


roRTs  of  Oils  for  Month  ending  31st  March 


Articles. 


Quantities. 


Value. 


■emit Cwt. 

'   Tuns 

''■    Cwt. 

I  j  *um  :— 

<:iinr..  (lall. 

rating 

Tons 

Tuns 

ue Cwt. 


60.169 

1,781 

64,332 

18,059,369 

5,601.100 

3,500 

711 

34,076 


1901. 

1900. 

£ 

14,125 

71,765 

1,03:1 

64,486 

104,i'66 

79,2  IS 

17.131,110 

401.296 

4.127.534 

1  18.402 

6,357 

81,046 

1,050 

13.810 

42,443 

63.487 

18.946 
40.275 

119,673 

346.42S 

I19.0S7 

187.829 

19,964 

57,109 


•ort»  of  Miscellaneous  Articles  for  Month 
ending  31st  March. 


Articles. 


and  earth 


Tons 
Cwt. 


.  Value  £ 
..    Cwt. 


" 

-'-latin 

manu- 

-■  ....   Tons 

and  pig.  Value  £ 

lasteboard   Cwt. 
■'■  butra-  Value  £ 

ind     soap   Owl. 

tnanufar- 


Quantities. 


ltOl. 


5.401 
3o,(i59 


158.852 
52.636 
87,278 

158/70 
25.1  76 
20.1,93 

117.826 

49  127 


12,449 
36,151 


76,41  t 
57,77s 
3S.91I 

155.4S1 
32,260 
1S.-172 

126.301 

37.502 


Value. 


1900. 

1901 

£ 
12.213 

85.72S 

£ 

21.556 
92.296 

96,103 

92,672 

81.880 

l.-i.lol 

682,261         634,863 


19,259 
43.6-  S 


21,420 

47.070 


56.976 
72.1=6 
66,131 
41.8(8 

44.83s 
757.462 

320,761 
124,619 

398.495 

61,059 

23,597 

5S.527 


61.784 
69,876 

69.577 

42,960 
745,921 

230,334 
112.062 

399.S75 
43,95.1 

27.4V 

64.C13 


Exports  of  Metals  (other  than  Maoh inert) 

for    Month  ending  :\]<\    Maeoh. 


Articles. 

Quantities. 

Value. 

1900.           1901. 

1 

1900. 

1901. 

10.679             9.957 
64.202           78,942 
3,454            2,891 

8,245            8,264 
15.061            10,705 

£ 

66,121 

245.311 

65.859 
52,198 
57,913 
15,733 

£ 
50,384 

:;o.',.65.s 

52.355 

42,612 

52,180 

9,2.-,l 

Plated  wares...  Value  £ 

Zinc „ 

Exports  of  Drugs  and  Chemicals  for  Month 
ending  31st  March. 


Articles, 


Quantities. 

Value. 

1900. 

1801. 

1900. 

1901. 

£ 

£ 

374.788 

113,573 

148,291 

72,265 

43.551 

24,653 

31.373 

26,168 

22s  237 

186,705 

7.606 

8.963 

174.687 

214.798 

•• 

101/168 

111,942 

95,744 

21.774 

76,380 

36,194 

19,640 

6,810 

14,064 

2,221 

65,831 

4,174 

•• 

18,771 

.. 

6(052 

Alkali Cwt. 

Bleaching  materials    „ 
Chemical  manures   Tons 
Copper  sulphate  ..      „ 

Medicines Value  i. 

Soda  compounds  :— 

Ash Cwt. 

Caustic 

Bicarbonate 

Crystals 

Sulphate 

Other  sorts „ 


Exports  of  Miscellaneous  Articles  for  Month 
ending  31st  March. 


Articles. 


Gunpowder.  ...      Lb. 

Candles , 

Caoutchouc Value  £ 

Cement Tons 

Products  of  coal.  Value  £ 

Earthenware 

Stoneware , 

Glass : — 

Plate So.  Ft. 

Flint Cwt. 

Bottles 

Other  kinds  ...        „ 
Leather:— 

Un wrought ....        „ 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth Sq.  Yds. 

Painters' materials  Val.  £ 

Paper Cwt. 

Rag-* Tons 

Soap Cwt. 


JflontWi)  patent  ifet. 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 

Applications. 
6071.  H.  A.  Smith  and  The  Kingshurgb  Motor  Construc- 
tion I'ompany,  Ltd.     Improvements  in   or  connected   will, 
vaporisers.     March  22. 

C216.   J.   Hiikett  aLd  J.  Thornton.      See  Class  XVII. 
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•    G.  Sohober.    Improvements  in    refrigerating  or 

cooling  apparatus.    Complete  Specification.    March  :■:>. 

6428.  J-  Kirkaldy.  Improvements  in  or  relating  to 
portable  distilling  apparatus.     Marofa  87. 

6492.  W.J.Gillespie  and  J.  Gillespie.  Improvements 
in  smoke-consuming  furnaces.     March  28 

6507.  W.  G.  Jones.     Decomposer.     March  28. 

6510.  R.  Jones.     An  improved  Biter.     March  28. 

6614.  J.  McJJae  and  J.  C.  Broadbent.  Improvements 
in  or  relating  to  apparatus  (or  use  in  refrigerating,  heating, 
drying,  impregnating,  or  otherwise  treating  goods. 
March  39. 

6627  M  K.  Batnber  and  J.  Roger.  An  improved 
method  of  filtering  and  the  separation  of  suspended- solids 
from  a  fluid.     March  29. 

6700.  G.  Scheld.  Apparatus  for  mixing  warm  and  cold 
fluid  or  gaseous  liquids.     March  80. 

6737.  M.  Gfittner.  Improvements  in  centrifugal  sepa- 
rators.    Complete  Specification.     March  30. 

6792.  W.  S.  Hawson.  An  improvement  in  apparatus  for 
sterilising  liquids.     April  1. 

6801.  F.  W.  Parker.  Improvements,  in  processes  and 
apparatus  for  cooling  or  condensing  fluids.  Complete 
Specification.      April  1. 

7043.  A.  G.  Knock.  Improvements  in  apparatus  for 
compressing  gas  or  air.     April  3. 

7(163.  K.  Euzinger.  Improvements  in  filter  presses 
April  3. 

7186.  S.  C.  Early.  Improvements  in  and  connected 
with  refrigerating  apparatus.     April  4. 

7237.  Per  W.  Lindberg.  Improvements  in  centrifugal 
apparatus.     April  6. 

7330.  B.  J.  B.  Mills.— From  B.  Lande.  United  States. 
Improvements  in  furnaces.  Complete  Specification.    April  9. 

7336.  C.  Groll.  Improvements  relating  to  rotary 
furnaces.     April  9. 

7339.  G.  Desaulles.  Improvements  in  and  relating  to 
the  separation  of  liquors  from  solid  matters.  Complete 
Specification.     April  9. 

7470.  W.  M.  Williams.  An  improvement  in  sterilization 
of  liquids.     April  11. 

7479.  J.  M.  Wilson.  Improvements  relating  to  furnaces. 
April  11. 

7643.  J.M.Wilson.  Improvements  relating  to  furnaces. 
April  13. 

Complete  Specifications  Accepted.* 
1900. 
5374.  E.  J.  Preston,  of  the  firm  of  J.  Stone  and  Co.,  and 
F.  L.  Conway.     Apparatus  for  intensifying   and   reducing 
fluid  pressure.     March  27. 

5591.  G.  Kobes.  Prevention  and  removal  of  boiler 
incrustation.     April  3. 

5985.  C.  Groll.     Rotary  furnaces.     April  3. 

6921.  H.  H.  Lake.  From  the  firm  of  M.  Scuvero  and 
Co.,  Italy.   Continuous  gas  muffle  kilns  or  ovens.    March  27. 

8763.  J.  McNeil  and  C.  McNeil.  Evaporating  or  concen- 
trating apparatus.     April  11. 

9164.  S.  E.  Alley.     Air  compressors.      April  II. 

9254.   Per  W.  Lindberg.    Centrifugal  separator.     Aprils. 

17,396.  P.  Nezeraux.    Condensing  apparatus.    March 27. 
1901. 

2484.  C.  W.  Vollmann.     Freezing  apparatus.     April  8. 

2892.  H.  Hildebrand.  Heating  or  cooling  vessels  for 
liquids  or  gases.      April  1  7. 

3557.  <).  P.  Ostergren.  Refrigerating  apparatus. 
April  17. 

4898.  E.  Edwards. — From  Krauschwit/.er  Thonwaaren- 
fabrik  fur  Chemische  Industrie  vormals  L.  Rohnnan, 
A.tien-Gesellschaft,  Germany.  Apparatus  for  distilling 
and  evaporating  liquids.     April  11. 

•  Set  Note  '*)  on  previous  paxe. 


II.— FUEL,  GAS,  and  LIGHT. 
Applications. 

5662.  A.  K.  Leask  and  P.   M.  Ileitis.     Improvement 

electric  heaters.      March  18. 

5689.   S.    Danner   and   G.   Kuhelka.     A  process  of   | 
means  for  the    purificntion    of    gases.     Complete  Spcci] 
tion.     March  18. 

5730.  K.  S.  Cripps.  Improvements  in  covers  fur 
purifiers.      March  19. 

5742.  R.  Hanson.  Generating  heat  and  consumptio 
smoke.     Complete  Specification.     March  19. 

5757.  A.  Hayes.  Improvement  in  vaporising 
burning  hydrocarbon  oils.  Complete  Specifics 
March  19. 

5810.  E.  Fulda.  Improvements  in  apparatus  fur  u 
high-pressure  incandescent  gas  lighting.     March  19. 

5826.  A.  Vosmaer.  An  improved  ozonising  appar; 
March  19. 

5845.  W.  James.  An  anti-vibration  apparatus  fur 
fittings  used  for  incandescent  gas  lighting.     March  19. 

5948.   R.  W.  B.  Creeke.     Improvements  in  apparatu  r 
washing   and    cleansing    gas    from    ammonia    and 
impurities.     March  21. 

5980.  A.  F.  Spoouer. — From  V.  L.  Longuemi 
A.  Lechesnel,  France.  Improvements  in  and  n  li 
carburettors.     March  21. 

5996.  J.  H.  Lancaster.  Process  of  and  apparatus 
generation  of  acetylene  gas.     March  21. 

6180.  A.  Boake,  Roberts  and  Co.,  Ltd.,  and  R  St.  , 
Method  of  treating  fuel  to  render  traces   of  arsei 
March  25. 

6212.  R.   C.    Wild.     Improvements  in    connection     1 
solidified  spirit  to  be  used  as  fuel.     March  25. 

6260.  G.  Hartmann.     A  new  or  improved  proces! 

manufacture  of  peat  blocks.     March  25. 

6272.  H.  Hoppers.  Improvements  in  or  relating 
treatment  of  gas  liquors.   Complete  Specification.   Marc 

6314.  G.  R.  Bond,  A.  C.  Buell,  and  C.  D.  Wash!  i. 
Improvements    in    acetylene   gas   generators.       Cot 
Specification.     March  26. 

6357.   A.  J.  Boult. — From  F.  Chavenon,  France,    i 
provements  in  or  relating  to  gas  generators.     .March  '.'i 

6364.  S.  Falk. — From  E.   Hildebrandt,  Germany.    > 
provements  in  or  connected  w  ith   incandescent  gas 
March  26. 

6365.  H.  de  Thiersant  and   W.  A.   Coulson.     Imp 
ments    in    or    connected    with    apparatus    for    gi 
acetylene  gas.     March  26. 

6526.  A.  Bayer  and  G.  Wallanschek.     Improved  j >r  - 
for  generating  and  producing  illuminating  gas.     Mai 

6569.  J.  W.  Ward.  Improvements  in  or  re! 
burners  for  incandescent  gas  lighting.     March  29. 

6613.  W.  T.  Sugg.  Improvements  in  burners  f< 
descent  gas  lighting.     March  29. 

6650.  W.  Hooker.  Improvements  in  or  connc 
burners  for  incandescence  gas  lighting.     March  29. 

6698.  W.  Garrett  and  J.  C.  Cromwell.  Improvei 
gas  producers.     Complete  Specification.     March  BO. 

C72C.  C.   A.    Allison. — From    A.    H.    Bronson,    01 
States.     Process  of  manufacturing   gas,  and  appal 
use    iu    practising    the    same.       Complete    Speed" 
March  30. 

6735.   F.    Sasse.       Improvements    in    or   relating  to  ' 
purifying  apparatus.     Complete  Specification.     March 

6744.  J.  J.   Rathbone.     Improvements   connected    » 
incandescent  gas  burners.     March  30. 

6860.  C.    G.    Richardson       Improvements  in 
incandeseent  gas  lighting.    Complete  Specification.   A|  - 

6861.  W.  T.  Lambourne  and  J.  C.  Wood.    Improvei  * 
in  acetylene  generators.     April  2. 

6904.  H.  D.   Thiersant   and   XV.  A.   Coulson.     fop 
ments  in  apparatus  for  generating  acetylene  gas.    Ai 
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152.  J.  Jan/..     Improvements   in  apparatus  for  burning 

ndescent  light  mantles.     April  2. 
KM).  A.  MacCalium.     An  incandescent  smokeless  conl- 
p  are.    April  3. 

47.  C.  E.  Squior  and  II.  S.  Halford.     An  improvement 
i     relating  to  illuminated  signs.     April  3. 

;i    S.  (i.   Watson.     Improvements  in   generators   for 
aanufacture  of  acetylene  aud  other  gases.     Complete 

ition.     April  6. 
|86   .1.   Sharpe    and    R.    G.   Code.     Improvements   in 
lane  gas  apparatus.     Complete  Specification.     April  9. 
81,  Q.    F.   Priestley.       Improvements  in  incandescent 
in  and  pis  lighting.     April  10. 

Complete  Specifications  Accepted. 
1900. 

.  E.  \V.  Lancaster.    Apparatus  for  purifying  acetylene 
April  11. 

i.  Kuofler.     Incandescence  bodies  or  media  for  gas 
March  27. 
C    Wegener.       Method   and    apparatus    for    the 
mi-less  combustion  of  fuel  and  production  of  heating  gas 
rem.     April  3. 

1'.    Xaef.     Method    of   recovering   products   from 
April  11. 
W.  T.    l'urves   and    The    Notkiu    Syndicate,    Ltd. 
etid  of  carburet  ting  air  or  gas   in  varying  proportions, 
iratus  therefor.     March  27. 

B.  Cochrane.     Manufacture  of  coke.     March  27. 
1   M.  J.     W.   Robinson     and     R.    Corsham.       Means 
.  the  light  in  incandescent  lamps  may  be  improved. 

i:jJ7.  W.  J.   K.   Sims  and  A.  L.  Davis.     Processes  for 
:id  drying  peat.     April  11. 
LG.  Brookes. — From  The   Incandescent    Gas 
:    -mipany,   United  States.     Apparatus   for  so-called 
it  gas  lighting.     March  27. 

1901. 

I  K.  Beeae.     Self-igniting  attachment  for  gas  burners. 

1 

P.  \V.  C.  Schniewind.      Regenerative   coke-ovens. 

M.Martin.   Apparatus  for  automatically  generating 
gas.     April  17. 
* '  A.  Laughlin.     Gas  producers.     March  27. 

A.  Rudolph.    Air-carbu retting  apparatuses.     April 

.1.  J.  Hendler  and  E.  K.  Reeves.     Apparatus  for 
r  ig  and  burning  acetylene  and  other  gases.    April  17. 
'    A.    J.    Boult. — From    Societe     Lum  iere,    Boule, 
.   Burners  for  incandescent  gas  lighting  .    March  27. 

[.-DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  PETROLEUM. 

Application. 

L.  Caster.     Improvements    in   and  conuccted  with 

or   utilisation  of  tar,   pitch  petroleum,  and 

ibon  mixtures,  and  the    extraction  of  carbon 

'  oi  'he  manufacture  of  electrodes,  calcium  carbide, 

'I-  industrial  products.     March  30. 

Complete  Specification  Accepted. 

1900. 
■    Wirt     Process  for  purifying  anthracene  and 
t  recovering  the  purifying  agent.     March  27. 

i  1URISG  MATTERS  and  DYESTUFFS. 

Applications. 

Vbel.— From  ActiengeseUschaft  fur  Auilin- 
oxmanv.  Manufacture  of  aeid  dyest  uffs 
I '  uiphenyluapthylmethane  series     Mdrch   18. 


5811.     II.    E.    Newton.  —  Fr Th  abriken 

vormals  F.  Haver  and  ('...,  Germany,  Manufacture  or 
production  of  new  anthracene  derivatives.     March  19. 

5880.  O.  Imray. — From  Die  Farbwerke  vormals  Meister, 
Lucius  and  Briining,  Germany.  Manufacture  of  black 
sulphurised  dyestuffs  directly  dyeing  cotton.     March  20. 

6545.  ,T.  V.Johnson. — From  The  Hadisehe  Anilin  nnd 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  colouring  matters  containing  sulphur.     March  28. 

6546.  J.  Y.  Johnson. — From  The  Badische  Anilin  nnd 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  a  new  black  colouring  matter  and  of  a  material  for  use 
therein.     March  28. 

6643.  J.  Y.  Johnson. — From  The  Badische  Anilin  nnd 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  mordant  dyeing  colouring  matters.     March  29. 

6651.  C.  D.  Abel. — From  Aetieugesellschaft  fur  Aniliu- 
fabrikation,  Germany.  Manufacture  of  colouring  matters 
belonging  to  the  nuphthaeridiue  series.     March  29. 

6878.  T.  R.  Shillito.— From  J.  R.  Geigy  and  Co.,  Swit- 
zerland. Improvements  in  the  manufacture  of  artificial 
indigo  from  a-isatineanilide.     April  2. 

7194.  J.  Y.  Johnson. —  From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  Improvements  in  the  manu- 
facture and  production  of  colouring  matters  of  the  anthra- 
cene series.     April  4. 

7250.  O.  Imray. — From  Farbwerke  vormals  Meister, 
Lucius  und  Briining,  Germany.  Process  for  the  manufac- 
ture of  new  azo  components,  and  a/.o  dyestuffs.     April  6. 

7398.  H.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  Manufacture  or  production 
of  new  anthracene  derivatives.     April  10. 

7541.  0.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius  und  Briining,  Germany.  Manufacture  of  dyestuffs 
of  the  anthracene  series.     April  12. 

7560.  A.  Haagen.  Improvements  in  the  manufacture  of 
colouring  matters.     Complete  Specification.     April  12. 

7632.  J.  Y.  Johnson. — From  Badische  Anilin  und  Soda 
Fabrik,  Germany.  Improvements  in  the  manufacture  and 
production  of  azo  colouring  matters  and  their  after  treat- 
ment on  the  fibre.     April  13. 

Complete  Specifications  Accepted. 
1900. 

7261.  O.  Imray. — From  Die  Farbwerke  varmals  Meister, 
,    Lucius    und   Briining,  Germany.     Manufacture   of  a  blue 
sulphurised  dyestuff.     March  27. 

7333.  C.  D.  Abel. — From  Aetieugesellschaft  fur  Anilin- 
fabrikation,  Germany.  Manufacture  of  a  black  colouring 
matter  directly  dyeing  cotton.     March  27. 

7477.  C.  D.  Abel.— From  ActiengeseUschaft  fiir  Anilin- 
fabrikation.  Manufacture  of  a  black  colouring  matter 
directly  dyeing  cotton.     March  27. 

8229.  G.  W.  Johnson.— From  Kalle  and  Co.,  Germany. 
Manufacture  or  production  of  substantive  dyes  or  colouring 
matters.     March  27. 

8873.  C.  Imray.— From  The  Farbwerke  vormals  Meister, 
Lucius  nnd  Briining,  Germany.  Manufacture  of  a  brown 
dyestuff  for  cotton  from  1  :8dinitronaphthaleue.     March  27. 

9287.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  Manufacture  and  production  of 
mixed  diazo  colouring  matters  from  1 :  j-napthylenediamine. 
April  3. 

10,127.  O.  Imray.  —  From  Die  Farbwerke  vormals 
Meister,  Lucius  und  Briiuing,  Germany.  Manufacture  of 
substantive  dyestuffs  for  cotton  fast  to  alkali  acid  and  light. 
April  3. 

10.293.  C.  Rudolph.  Manufacture  of  condensation  pro- 
ducts from  para-amidophenol  or  its  homologues  and  of 
colouring  matters  therefrom.     April  3. 

10.294.  C.  D.  Abel. — From  ActiengeseUschaft  fiir  Anilin- 
fabrikation,  Germany.  Manufacture  of  mordant-dyeing 
azo-eolouring  matters.     April  3. 

10,843.  C.  D.  Abel. — From  ActiengeseUschaft  fiir  Auilin- 
fabrikation,  Germany.  Manufacture  of  a  sulphurised  leuco- 
compound.     April  17. 
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umo.o  lmr.iv.  -  From  The  Farbwerke  vormals 
Master.  Lucius  uud  Bruning,  Germany.  Manufacture i  of 
salicylate  of  4-dimethyl-amido  l-phenyl-2  :  3  dimetbyl-5- 
pyrasolone.     April  3. 

11S48  <>  Imray.  —  From  The  Farbwerke  vormala 
Meister,  Lucius  und  Brining,  Germany.  Manufacture  of 
a  dyestuff  for  wool.     April  11. 

11,676.  W.  P.  Thompson.— From  B.  GfeUer,  Switzerland. 
Manufacture  of  toluol-sulfo-chlorides.     April  11. 
1901. 
4507    0     linr.iv. -From   The    Basle    Chemical    Works, 
Switzerland.     Manufacture  of  a   new  silver   paranuclei!!. 
April  11. 

V  .-TEXTILES:  COTTON.  WOOL,  SILK,  Etc. 
Applications. 
6429     B.    E.    Nc»ton.  —  From    The    Farbenfabriken 
vormals  F.   Bayer  and   Co.,  Germany.     Improvements  in 
preventing  the  weakening  of  dyed  cotton  fibre.     March  27. 
13    B.  Ziersch.     Process  and  apparatus  for  producing 
on  woven  fabrics  a   gloss  resembling  that   of  silk   velvet. 
March  28. 

6644.  J.  V.  Johnson— From  The  Badische  Auilm  und 
Soda  Fabrik.  Germany.  Improvements  in  the  treatment  of 
raw  silk  and  fabrics  containing  raw  silk.     March  29. 

7480  H.  11.  Like.— From  K.  Weldon,  United  States. 
Improvements  relating  to  apparatus  for  use  in  the 
mercerisation  of  yarn.     Complete  Specification.     April  II. 

Complete  Specifications  Accepted. 
1900. 
8799.  J.  Duquesnoy.     Artificial  silk  suitable  for  the  pro- 
duction cf  thread.     April  11. 

8874.  C.   D     Abel.  -From    The   Actienpesellschaft    fur 

Anili  ifabrikation,  Germany.     Mordanting  wool    March  27. 

17,164.   H.    H.     Lake.— From     W.    C.    Baxter,    United 

State-.     Machines    for    de-liming    cotton    ani    like   seed. 

April  3. 

1901. 

2283.  B.  Weiss.      Apparatus    for    treating   textile    ma- 
terial- with  circulating  fluids.     April  3. 

VI  —DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 
Applications. 
S6S5.  F.    T.     Konitzer.      Improvements    in    centrifugal 
machines  for  dyeing  purposes.     March  18. 

5746.  N.  X-  Shaw.  Improvements  in  or  connected  with 
dye  pan-  and  other  similar  vessels.      March  19. 

6666.  E.  llindley,  S.  Walker,  and  M.  Rose.  Improved 
cop-dyeing  machiue  and  extractor.     March  30. 

Complete  Specifications  Accepted. 
1900. 

3288.  J.  Y.  Johnson.— From  The  Badische  Anilin  uud 
Soda  Fabrik,  Germany.  Discharging  of  dyed  textile 
fabrics.     Jan    16. 

5057.  F.  M.  Speuce,  D.  D.  Spence,  and  A.  Shearer. 
Manufacture  of  certain  products  used  in  mordanting  and 
l..r  other  purposes.      March  27. 

7829.  O.  Imray.— From  The  Farbwerke  vormals  Meister, 
Lucius  und  Bruniug,  Germany.  Indigo  vat  dyeing. 
April  11. 

8237.  0.  Imray. — From  The  Farbwerke  vormals  Meister, 
iu  und  Bruning,  Germany.     Process  for  obtaining  on 
the  wool  fibre  blue  to  black,  blue  dyes  fast   to  light   from 
mono  azo-dyestuffs  and  copper  salts.     March  27. 

'jl-i>.  .1.  Brandwood.  Apparatus  fir  bleaching,  dyeing, 
and  otherwise  treating  yarn-  in  cop,  cheese,  bohbiu,  or 
other  compact  form.     April  11. 

20,136.  J.  T.  Morgan  an  1  W.  Men/..-,.  Dyeing  and 
mercerisiu<{  machines,      M  ireh  'z7. 

23,668.  P.  Schirp.  Apparatus  for  dyeing,  washing,  and 
bleaching  textile  material-..     April  3. 


e  manul  ir 


VII.— ACIDS,  ALKALIS,  and  SALTS 
Applications. 

5606.   W.  Newt  ni.      A    new  svstem  lor  the   luanu 
of  borax,  nitrates,  &c.     March  18. 

5661.  G.  J.  Atkius.  Improvements  in  the  tnanufs 
ot  chlorine  and  in  the  treatment  of  metallic  ores  the 
Complete  Specification.     March  IS. 

6057.  D.  Crispo  and  A.  Mols.  Improvements  ii  * 
manufacture  of  alkaline  meta- silicate.     March  22. 

6226.  E.  C.  Rossiter,  II.  W.  Crovther,  and  <■& 
Albright.  Improvements  in  the  manufacture  of  cya  e, 
of  the  alkalies.     March  25. 

6464.  R    W.  James. — From  G.  Eberle,  Germany, 
cess  for  the  production  of  co.uplex  compouuds  of  oxii  ol 
chromium.     March  27. 

6704.  W.  Eschweiler  and  H.  C.  Woltereck.  Procioi 
producing  ammonia  and  ammonium  suits.     March  30 

6705.  W    Eschweiler  and  II.  C.  Woltereck.     Pioci 
producing  hydrocyanic  acid  and  cyanides.     March  8l 

6706.  W.  Eschweiler  and  H.  C    Woltereck.      I'm 
producing  cyanides  and  ferrous  cjanides.     March  30 

6795    L.    O.     Heluiers.       Improvements    relating    tl 
production  of  sulphonic  acids  and  their  salts.     April 

6828.  J.  V.  Johnson. — From  The   Badiselie  Anili   ■ 
Soda  Fabrik,  Germany.     Improvements  iu  the  inanuf  it 
and  production  of  porous  bo  lies  suitable  for  use  i 
bodies  in  chemical  operations.     April  1. 

C829.  J.  Y.  Johuson.  — From  The    Badische  Anil  uv 
Soda  Fabrik,  Germany.     Improvements  iuthe  mat 
of  sulphuric  acid.     April  1. 

6857.  J.  Swinburne  and  E.  A.  Ashcroft.      Treati;  1 1 
fused  chlorides.     April  2. 

7193.  G.   W.  Johnson. — From  The   Verein  Chen  hi 
Fabriken  iu   Mannheim,  Germany.     Iinproveiue 
manufacture  of  hydrochloric  acid  gas  and  alkaline  su  m 
April  4. 

Complete  Specifications  Accepted. 

1900. 

9334.  E.    W.   Lancaster.      Method  of  prote 
and  other  carbides  from  atmospheric  moisture  ami    U 
iug  the  decomposition  thereof.     April  1 1. 

10,196.  J.  Wetter. — From  the  firm  of  E.  Haen.Gi 
Manufacture     of     chemically      pure     hydrochloric  n 
April  11. 

10,317.  A.   Carey,  O.   Heslop,   and    The   Ud 
Company,   Ltd.      Recovery   of   sulphur   compouw   t< 
waste  gases.     April  11. 

17,034.  The     Actiengesellschaft     fur     Zink  -  I    - 
vormals    W.   Grillo   and   M.    Schroeder.      Appari  I  I 
making  sulphuric  acid  by  catalysis.     March  27. 

1901. 

2504.  G.  F.  Jaubert.      Manufacture   of   alkalii 
dioxides.      April  3. 

3392.  J.     <i.     Behrens.       I'roccss     fur     uianuf  m 
chemicallv  pure  acetic  acid.     April  3. 

3582.  A.  J.  Rossi,  J.  MacNaughtou,  and  W. 
Process  and  method  for  producing  concentre 
high  percentages  of  titanic  oxide.     April  17. 

VIII.—  GLASS,  POTTERY,  and  ENAME1 
Applications. 
5733.    The     Bath     Cabinet     Makers'     Compa' 
"  Faience-  Iutarsia."     March  19. 

6185.  H.    K.   Barker.     Improved  method  of  d 
the  surfaces  of  earthenware  articles  to  represenl  • 
March  25. 
6338.   P. 
Much  26. 

Complete  Specifications  Acckptkd. 
1900. 
5673.  S.  H.  Ellis  aud  T.  Holt.     Machinal 
for  use  iu   dipping   ceramic  ware,  glassware, 
into  gla/.e  or  colour.     April  3. 


Lambert.       Improvements    i* 
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II.  Wiitkin.     Method  of  and  moans  for  indicating 
temperatures  in  pottery  and  similar  kiln«.     April  11. 
K.  Zeiller.     Furnace  for  use  in   the  manufacture 
lass.     March  27. 
008,  L  Koerfer.     Glass  bricks  or  blocks.     April  3. 
158.   L.  Ziegenbrnch.      See  Class  XI  H. 
',(117.  W.    Bettaney   and    W.    F.    Bettaney.      rollers' 
is  .l ml  kiln...     April  3. 
i,48tl,  C.  Junge. —  From  0.  Hirsch,  Germany.     Manu- 

aoulds  for  glass.     April  1 1. 
l.H  18.   W.  Drake  and  1!.  IV.  Kemp.      Apparatus  for  the 
of  gla6s  bottles  and  the  like.     April  3. 
V  Meurer.     Process  for  colouring  glass  yellow, 
wii,  and  black.     April  11. 


.—BUILDING  MATERIALS,  CLAYS,  MORTAUS, 
and  CEMENTS. 

Applications. 

IS,  K.  C.  Brice.  Improvements  in  or  iu  connection 
the  manufacture  or  production  of  building  bricks  or 
ir  other  building  material.  Complete  Specification. 
h  19. 

69.  G.  Bowers.     Improvements   in   machinery  for  the 
ifacture  of  concrete  slabs.     March  23. 
99,  (!.   E.   Clare.     Improvements   in    combined   metal 
eoocrete  walls,  floors,  and  roofs  for  buildings,  and  the 
March  2.".. 

!3.  1   Isserliss.    Improvements  relating  to  lime,  cement, 

ike  kilns.     March  29. 

'0.  G.  Butehard.     Improvements  in  apparatus  for  the 

future  of  cement.    April  I. 

11    B.Schougaardand  J.  Evans.     An  improved  method 

king  artificial  stone.    Complete  Specification.    April  4. 
:i.  VV.   1'.  Thompson. — From   H.    P.   Dodge,    United 
Improvements  in  or  relating  to   the  treatment  of 
Complete  Specification.     April  9. 

I,  L.  Schlentheim.     Improvements   in   concrete   and 

wrings.    April  10. 

Complete  Specifications  Accepted. 

1900. 

,9.  W.  Wright.     Setting  for   cements   used   for   con- 
live  and  other   purposes,   including    Portland,  Roman, 
tlu-r  cements,  and   concrete   or    mixtures    iu    which 

purposes   are    used. 


for   constructive     or     other 


1 


B.  H.  Watkin.     See  Class  VIII. 

I-'JO.  J.  Tuckwell.     Manufacture  of  imitation   marble 

ie  like.    April  17. 

1901. 


I.  A.   Mack. 
11. 


Gypsum,    cement,     and     like    slabs 


X.— METALLURGY. 
Applications. 
'■.  .1.  Atkins.     See  Class  VII. 
' '  Cowper-Coles.    Improvements  in  and  relating 
mmum  welding.     March  18. 

II.  McKechnic  and  The  United  Alkali  Company, 
Improvements  in  the  recovery  of  metallic  copper 
'l'per  precipitate.     March  18. 

G.  Hatton.  Improvements  in  the  manufacture  of 
10  steel.     March  20. 

V  Reynolds.  Improvements  in  the  converter 
■»<  "t  metals  and  their  compounds,  and  apparatus 
'  PWpoae.     Complete  Specification.     March  20. 

J.  Soler.  Improvements  in  the  obtainment  or 
'on  of  almuiumm  from  ores,  or  materials  containing 

•  J.  Pointoa.     Improvements  iu  and  connected  with, 
mutacture   ot    trou   and    steel    and     other    metals. 


5U95.  E.  Casper.  Improvements  relating  to  the  smelting 
of  ores  anil  metals.      March  21. 

6090.  R.  A.  Hadlield.  Improvements  in  the  manu- 
facture of  steel.     March  22. 

6237.  J.  B.  de  Alzugaray.  Improvements  in  and  con- 
nected with  the  manufacture  of  metallic  all. us.      March 25. 

6822.  Kir  A.  Hickman  and  VV.  Hutchinson.  Im- 
provements in  the  manufacture  of  steel  and  ingot  iron 
March  26. 

6823.  A.  J.  Lustig,  L.  Kahn,  and  I.  Lehman.  Im- 
provements in  apparatus  for  use  iu  easting  ingots.  Com- 
plete Specification.     March  26. 

6330.  A.  J.  Lustig,  L.  Kahn,  and  I.  Lehman.  Im- 
provements relating  to  thj  casting  of  ingots.  Complete 
Specification.     March  26. 

(J375.  F.  S.  Seagrave.  Improvements  in  and  relating  to 
easting  apparatus.     Complete  Specification.     March  26. 

6165.  A.  M  Chance,  juu.,  and  II.  W.  Crowther.  Im- 
provements   iu    the    manufacture    or    recovery    of    zinc. 

March  2  7. 

6519.  A.  S.  Elmore.  An  improvement  in  separating 
mineral  substances  by  the  selective  action  of  oil.    March  28. 

6655.  VV.  H.  Wheatlcy. — From  Soeiete  General  des 
Aciers  Fins,  France.  Improvements  in  the  mjnufacture  of 
steel.     Complete  Specification.     March  29. 

7021.  H.  C.  Davis.  Improved  treatment  of  complex 
zinc  iron  ore.     April  3. 

7028.  J.  Swinburne  and  E.  A.  Ashcroft.  Extraction  of 
heavy  metals.     April  3. 

7052.  G.  Gin.  The  manufacture  of  iron  alloys  from 
slags  resulting  from  metallurgical  operations.     April  8. 

7053.  J.  W.  Swan  Improvements  in  and  apparatus  for 
the  extraction  of  zinc  from  ores,  or  materials  containing 
zinc.     April  3. 

7084.  D.  Bates  and  G.  VV.  Peard.  Improvements  iu  and 
connected  with  the  annealing  of  metals.     April  4. 

7157.  H.  L.  Sulman  and  H.  F.  Kirkpatrick-Picard. 
Improvements  in  or  relating  to  the  treatment  of  ore  slimes. 
April  4. 

7316.  H.  H.  Lake.— From  J.  E.  Hewitt  and  C.  T.  Coe, 
United  States.  A  new  or  improved  alloy  and  process  for 
the  production  thereof.     Complete  Specification.     April  9. 

7568.  V.  Fattelay.  Improvements  in  and  relating  to  the 
manufacture  of  steel.     April  12. 

Complete  Specifications  Accepted. 

1900. 

3462.  J.  Armstrong.  Treating  zinc  ores  and  apparatus 
therefor.     Feb.  27. 

6554.  J.  Essner  and  E.  Laurans.  Melting  furnace 
April  11. 

6735.  J.  Y.  Johnson.— From  the  Firm  of  VV.  C.  Heriius, 
Germany.  Uniting  aluminium  to  aluminium  or  other 
metals.     April  17. 

8363.  C.  O.  Harz  and  H.  von  Miller.  Coating  or  over- 
laying with  gold,  silver,  and  other  mctdls.     April  17. 

21,416.  T.  N.  Mullcr.  Manufacture  of  opeu-hearth 
steel.     April  17. 

22,777.  O.  Forsbach   and  E.  Clerc. 
furnace.     March  27. 

22.826.  J.  L.  Stevenson.  Direct  continuous  process  for 
the  manufacture  of  open-hearth  steel.     April  11. 

22.827.  J.  L.  Stevenson.  Blast  furnaces,  and  casting 
the  metal  therefrom.     April  11. 

22.828.  J.  L.  Stevenson.  Opeu-hearth  tilting  furnaces. 
April  11. 

1901. 

3009.  E.  M.  Tottcn.  Composition  of  tnitter  for  uniting 
or  soldering  aluminium  parts.     April  11. 

4039.  J.  C.  Clancy  and  L.  W.  Marslaud.  Process  for 
the  elimination  of  ziuc  from  sulphide  ores,  and  the  extrac- 
tion and  recovery  of  lead,  silver,  gold,  and  other  metals 
therefrom,  and  from  other  sulphide  ores.     April  3 
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XI.— ELECTBO-CHEM1STKY  and  ELECTRO- 
METAl.LUEGY. 

Applicati      - 
-    i    i.    Mil.      Impnvem  -tns  in  obtaining    sine   by 
electrolysis  and  apparatus  for  thai  purpose.     March  19. 

-  i.  1\  E.  Elmore,  (Partly  by  J.  0.  S.  Elmore,  India.) 
Improvements  in  apparatus  for  the  generation  and  electro- 
lytic application  of  electric  currents.     March  22. 

6102.  A.F.Harris.    Improvements  in  anodes.    March  23. 

616-1.  E.  Franke.  Improvements  in  and  relating  to 
accumulator  plates.     March  23. 

6352.  B.  M.  Drake  and  J.  M.  Gorhain.  Improvements 
in  electric  accumulators.     March  26. 

6363.  A.  Carter.  Improvements  in  eletric  accumulators. 
March  26. 

6454.  K.  J.  Clark.  A  new  or  improved  grid  or  electrode 
for  retaining  plumbic  oxides  in  accumulators  to  prevent 
disintegration  during  charging  and  discharging.    March  27. 

6648.  W.  Longham. — From  P.  Barv,  France.  Improve- 
ments in  the  process  of  electrically  pulverizing  metals. 
March  29. 

6723.  T.  Prescatore.  Improvements  in  means  for 
applying  the  active  material  to  the  plates  of  secondary 
batteries.     March  30. 

7270.  E.  Bailey.  The  production  of  white  lead  by  the 
electric  arc.     April  9. 

7897.  A.  Brochet  and  G.  Ranson.  Anew  or  improved 
process  for  the  electrolytic  production  of  caustic  alkalies. 
April  10. 

7629.  I.  Celestre  and  F.  Gondrand.  Improvements  in 
and  relating  to  secondary  batteries.  Complete  Specifica- 
tion.    April  13. 

Complete  Specifications  Accepted. 

1900. 

2783.  ,T.  Y.  Johnson. — From  The  Deutsche  Gold  and 
Silver  Scheide  Anstalt  vormals  Roessler  and  Birger  Carlson, 
Germany.     Electrical  arc  furnaces.     Feb.  13. 

5569.  W.  P.  Thompson. — From  E.  A.  Sperry,  United 
States.     Electric  storage  batteries.     April  3. 

5751.  E.  A.  Sperry.     Storage  batteries.     April  3. 

6244.  L.  David.  Apparatus  for  manufacturing  plates  for 
secondary  electric  batteries.     April  11. 

6671.  E.  Franke.  Machine  for  filling  accumulator  plates 
with  active  material.     April  17. 

6701.  <>.  C.  Strecker.  Process  of  electrolytically  pre- 
paring metals  or  alloys  for  lithographic  purposes.    April  17  . 

7763.  E.  \V.  Juugner.  Negative  accumulator  electrode  . 
March  27. 

9563.  C.  D.  Abel. — From  La  Societe  des  Piles  Blectriqnes  , 
France.  Electrolysing  process  for  zinc  and  other  salts  with 
soluble  anodes.     March  27. 

lo,:;7.j.  .1.  (larassino.  Construction  of  plates  for  accu- 
mulators or  secondary  batteries  discharging  heavy  current-. 
April  17. 

10,137.     A.     Mickcime.  Electrodes      for     batteries. 

April  17. 

10,511.  The  Electrical  Power  Storage  Company,  Ltd., 
II.  \V.  Butler,  and  J.  II  May.  Manufacture  of  negative  or 
spongy  lead  plates  or  elements  for  secondary  batteries  or 
electrical  accumulators.      March  27. 

11,571.  H.  Blumenberg,  jun.  Battery  compounds. 
April  17. 

19,686.  II.  de  B  iussj  de  Sales  and  F.  Gueugnon. 
A'*umulators.     April  17. 

1901. 

393.  P.  A.  Newton. — from  The  National  Elcctrolyt  ic 
Company,  United  States.  Electrolysis  and  apparat  us 
therefor.     April  3. 


3313.  W.  P.  Thompson. — From  Societe   Mangano  E 
trique  pour  la  purification  des  eaux  et  des  boissons,  Frru 
Purifying  beverages   and   liquids  by   means  of  man 
under  influence  of  the  electric  current.     April  11. 

3370.  .1.   l.iddlc. — From   The  Globe   Electric  Curapi 
United  Slates.      Battery  electrodes.     March  27. 

4509.   II.  J.  II.  Pickard  and  J.  S.  Evans.     Compos 
paste  for  filling  the  cells  of  reticulated  accumulator  pla 
April  11. 

XII.— FATS,  OILS,  and  SOAP. 

Applications. 

65o9.    C.   Weygang.       Improvements  in  the  treat  ir 
of   oils    and    fats   for   soap-makiug  and   other    pnrp 
March  28. 

6521.  Sir  H.  Wardlaw,  Bart.     Improvements  in  con 
tion  with  the  manufacture  of  detergents.     March  28. 

6622.  H.  Delarue.     Improvements  relating  to  saponil 
tion  of  fats.     March  29. 

Complete  Specifications  Accepted. 
1900. 

2360.  C.    D.    Abel.— From    La    Societe    dite    I) 
Vervietois  Peltzer  et  Cie...  Belgium.     Process  audappai  • 
for   extracting   fatty    matters    from    wool,  sheep-skin-, 
other  textile  fibres.      April  17. 

9796.  J.  S.  Stewart-Wallace   and  W.  B.  Cowell.     I 
ment    of  mineral    or   vegetable    oils   or   the    distillate  r 
residuals  thereof.     April  3. 

10,899.  E.  Rocca.     Method  of  anil  apparatus  for  rcli  J 
animal  and  vegetable  oils.     March  27. 

10,912.    T.    P.    fu    Riccardo.      Manufacture    of 
April  17. 

1901. 

1386.  A.  Kronstein.     Oxidising   wood  oil  and  n 
thereof.     March  27. 


XIII.— PAINTS,  PIGMENTS,  VARNISHES, 

RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

5873.  W.  J.  Williams.     Improvements  in  or  relati  to 
anti-fouling  compositions.     March  20. 

6140.  G.   Mitchell.     Improvements  in  the 
manufacture  of  gutta-percha.     March  23. 

6959.  C.  Paulitschky,  R.  Paulitschky,  and  F. 
Improvements  iu  the  manufacture  of  rubber  si, 
April  2. 

7159.  A.  O.  Bourn.     Improvements  in  the  art  of  i  ■» 
nizing.     Complete  Specification.     April  4. 

7242.  A.   S.    Ramage.     Improvements  in   or  relati  t' 
the  production  of  oils  applicable  for  use  in  the  man 
of  paints  and  varnishes.     Complete  Specification. 

7258.  E.  Geoffrey.     Improvements  in   the   mannl 
of  compositions  for  removing  paints  and  the  like. 

7625.  J.  Welter.— From  the   Elektri/.itiits   Aktii-ii  d 
schaft  vormals  Schuckert  and  Co.,  Germany.     Proci  f< 
hardening    colophony    and   other    soft    resins. 
Specification.     April  13. 

Complete  Specikic.vtions  Acceptko. 

1900. 
8567.  H.  Hamet.     Apparatus  for  vulcanising  art;  I 
caoutchouc.     April  11. 

8993.  G.    L.   Mohr.      Process    for   the   man 
lacquer  or  enamel  for  leather  and  similar  material 

'.1353.  L.  Ziegeubruch.  Preparation  of  pigi" 
ing  matters,  or  "  lustres  "  for  or  on  porcelain, (J 
or  the  like.     April  3. 

1901. 

2116.  O.  Inrray—  From  International  Ache- 
Company,    United    States.       Process    for    manufac " 
(  graphite.     March  27. 
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CIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 
Applications. 

746.  W.  R.  Lake.—  From   A.  J.   Durand,  France.     Ira 
ramente  relating  to  the  treatment  of  leather  to  render 
ttarproof.     March  80. 

s|5.  B.  W.  James. — From  W.  A.   Hall,  United  States. 
h  improved  composition   of  casein  glue.     Complete  Spe- 

\pril    1. 

!46.  A.  J.  Boult. — From  Trenckmann  ami  i  !o.,  Germany. 
■  I   manufacture  of   waterproof  leather  and  articles 
April  6. 

Complete  Specifications  Accepted. 

1900. 

50.  W.  T.  Fprhes.     Method  of  treating  hides  and  skins, 
onnected^  therewith.     April  3. 

1901. 
70.  N.  1>.  Powter.     Process  and  apparatus  for  extraet- 

il.  grease,  glue,  and  the   like  from  waste   products  and 
bst  inces       March  27. 


XV.— MANURES,  Etc. 

Application. 
•2.  A.  Hartley.     A  new  process  of  preparing  a  manure 
te  brewers' or  other  yeast.     March  is. 

Complete  Specification  Accepted. 
1900. 
>4    D.   M.  Nelson   and    G.   R.   Nelson.      Fertiliser. 

1. 

XVI.— SUGAR,  STARCH,  and  GUM,  Etc 

Applications. 

A.  B'ieldiug.  Improvements  in  or  relating  to  the 
Hire  of  viscose.     March  19. 

1..  M.  Lafontaine.  Improvements  in  the  treatment 
r,  and  apparatus  therefor.     April  1. 

Complete  Specifications  Accepted. 

1900. 
•   ll.Claasseu.    Process  of  obtaining  sugar  in  crystals 

ups.     April  3. 
w.  R.  Schrader.     Process  for  making  a  molasses 
end  apparatus  therefor.     March  27. 

W.  P.  Thompson. — From    J.    H.  Lavollay  and 
ilourgoin,    France.       Purifying    and    decolourising 
■ne  solutions.     April  11. 

:  II.— BREWING,  WINES,  SPIRITS,  Etc. 
Applications. 
I    Ueaton.     Improved  sparger.     March  19. 
'  \     J.   Oxford.     Improved    process    for   utilising 
h  21. 

Hirkett  and  J    Thornton.     An    improvement    in 
Malt  or  the  like.     March  25. 

K.  Xewlands.  Improvements  in  means  to 
ii  connection  with  the  drying  or  roasting  or 
'It,  hops,  hams,  or  other  alimentary  matters. 

• '  Kirkaldy.     See  Class  I. 

triant     The  Conversion   Company    (Billing's 
"I   and  Process),  Ltd.,  and  H.  C.    Rigaud.     Im- 
the  manufacture  of  beer.     April  4. 

omplbte  Specifications  Accepted 

1900. 
House  and  E.  W.  Lancaster.      Apparatus  for 
-  and  sterilising  hops.     March  27. 


22,592.  A.  Muller.  Process  of  dealcoholising  fermented 
beverages  and  the  like,  and  apparatus  therefor.     April  17. 

1901. 
735.  J.  Heaton.     Sparger.     April  11. 

XVIII.— FOODS,  SANITATION,  Etc.,  and 
DISINFECTANTS. 
Applications. 
A. — Foods. 
6372.   (!.  E.  R.  Newlauds.     See  Class  XVII. 
6417.  E.  von  Biihler  and   A.  Bernstein.     Improvement 
in  the   manufacture  of  butter   and   other   alimentary   fats. 
Complete  Specification.      March  27. 

7236.  F.  ('.  Kullak.  Improvement  in  the  preservation 
of  foods  and  in  media  therefor.  Complete  Specification. 
April  G. 

751.").  L.  O.  Fersou.  Improved  food  products  and  pro- 
cesses of  preparing  the  same.  Complete  Specification. 
Filed  April  12.  Date  applied  for  Sept.  13,  1900,  being  date 
of  application  in  United  States. 

7620.  G.  C.  Marks. — From  Force,  Societe  Aiionyme, 
France.  A  process  for  preserving  butler  and  animal  fats. 
Complete  Specification.     April  13. 

B. — Sanitation  ;    Water  Purification. 

6121.  11.  Teufer.  Improvements  in  processes  for 
eliminating  iron  from  water  and  aqueous  solutions.  Com- 
plete Specification.     March  23. 

6217.  F.  Breyer.  Improved  process  for  softening  water. 
March  25. 

6931.  I.  Fiscbel.  Improvements  relating  to  the  treat- 
ment of  liquid  waste  products.  Complete  Specification. 
A  pril  2. 

7170.  R.  Scott  and  W.  Paterson.  Improvements  in 
water  softening  and  liquid  purifying  apparatus.     April  4. 

7388.  P.  D.  Hahn  and  ().  Lenz.  An  improved  process 
for  deodorising  and  clarifying  sewage  and  effluents  from 
breweries  and  technical  establishments.  Complete  Speci- 
fication.    April  10. 

C. — Disinfectants. 
7418.   A.  Palliere.      The  manufacture  and    production  of 
a   new  antiseptic  and   disinfecting   compound.     Filed  10th 
April.     Date  applied  for,    12th  Sept.   1900,  being  date  of 
application  in  France. 

Complete  Specifications  Accepted. 
A. — Foods. 
1900. 
11,352.   M.  Trier   and    A.   Wilkinson.     Preseiving  hops 
and  other  organic  substances.     .April  3. 

12,231.  O.  Imray.  —  From  The  Farhwerke  voimals 
Meister,  Lucius  und  Briining,  Germany'.  Process  for 
rendering  cows'  and  goats'  milk  digestible.     April  17. 

B. — Sanitation  ;    Water  Purification. 
1900. 
7240.  E.    G.    Weddell.       Purification    of  greasy    water. 
April  17. 

8224.  T.  I.  Goldie.  Structures  for  the  bacterial  treat- 
ment of  sewage,  and  apparatus  connected  therewith. 
April  3. 

XIX.— PAPER,  PASTEBOARD,  Etc. 

Application. 

6534.  W.  R.  Lake. — From  C.  X.  A.  Beiget,  France. 
Improvements  relating  'to  the  manufacture  of  paper  pulp. 
Complete  Specification.     March  28. 

Complete  Specification  Accepted. 
1900. 
6831.   M.  Krause.     Process  for  the  production  of  purified 
and    bleached  peat   fibre,  for  use   in    the    manufacture   of 
paper  or  paper  pulp.     April  17. 
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XX. -FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  am.  EXTRACTS. 

Applications. 
6464.   R.  W.  James. — From  G. Eberle,     Set  Oafs  VII. 
"    R.  Beitmeyer.— From  .1.  Volmar,  Germany.     Im- 
provements in  and  relating  to  the  manufacture  of  saccharin. 
Complete  Specification.     March  :2s. 

6686.  J.  Roger  and  M.  K.  Bamber.  Improvements  in 
producing  a  pure  soluble  extract  of  tea.     >Lireh  29. 

6771.  0.  Scliiit/  and  G.  Dallmann.  Process  for  pro- 
ducing  quinate  of  urea.     April  1. 

6937.  .1.  Heron.     Improvements  in  the  manufacture  of  a 

ible  extract.     April  2. 
7471.  W.  M.   Williams.     Manufacture  of  ;i  stimulating 
and  sustaining  vegetable  extract.      April  11. 

Complete  Specifications  Accepted. 
1900. 

11,818.  C.  1>.  Abel.- From  Bayerache  Aktiengesell- 
scbalt  liir  Chunische  und  Iandwirt6chaftli(hchemiscbe 
Fabrikate,  Germany.  Manufacture  of  an  improved  fungi- 
cide.    April  3. 

1901. 

3217.  L.Weil.  Obtaining  saponine  from  horse  chestnuts. 
April  17. 

XXI.— PHOTOGRAPHY. 

Applications. 

6106.  G.  D.  Reid  and  F.  J.  R.  Macfayden.  Improve- 
ments in  photographs,  and  the  mede  of  producing  same. 
March  23. 

6307.  F.  R.  Vandyke.  A  process  of  direct  photo  zinco- 
graphy.    Complete  Specification.     March  26. 


XX11.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

r>967.   W.  C.  Roberts-Austen,  K.C.I!.     Improvemei 
detonators.     March  21. 

6089.  A.  Luck.     Improvements  in   the   manufactu 
nitrocellulose.     March  22. 

6159.   W.  Kirsanow.    Improvements  in  blasting  cartr    • 
March  23. 

G513.   Sir    VV.    Crookes,    Knight.       Nitroexplosive   I 
artillery.      March  28. 

7 1 4 S.   M.    Bitlefeldt.       Inijroveinents    in    detonuti    | 
priming  compositions  for  explosives.      April  4. 

7377.  K.Maslcnla.    Impiovemeuis  in  matches.  Ap 

22,651a.   A.  W.   Marshall.     Improvements   in   fus.  | 
exploders.     Filed  March  22.      Date  claimed  De< 

Complete  Specification  Accepted, 
1901. 
5231.    J.    V.    Skogland.      Manufacture    of    eipl   . 
April  17. 

XXIII.— GENERAL   ANALYTICAL   CHEMI6" 

Application. 

7014.  S.   S.    Brrruhead. — From    The  Chtmi 
Helfeuberg     Actiengesellschaft     (formerly    E.    D 
Germany.     A   process  for  producing  reagent  pa|n: 
is  jensitive  to  several  chemical  substances  at  ihe  >am  n 
Complete  Specification.     April  3. 

PATENT  UNCLASSIFIABLE. 
Complete  Specification   Vccefted. 
1901. 
2G79.  A.    Kronstein.      Process   for   rendering   rr  ' 
proof  against  the  action  of  moisture  and  of  chemical    n 
March  27. 
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itbrrpool  &rrtion. 


Chairman  :  C.  Longuet  Higgins. 
net-Chairman:  All.  Smetham. 


Committee  : 

Charles  A.  Kohn. 
B.  A".  Muspr.itt. 
tfuspratt. 

W.  Collingwood  Williams. 


Percy  Bat-  - 
A.  Carey. 
Eustace  Carey. 
Jas.  T.  Conroy. 
Herbert  K.  Davies. 
D.  Herman. 

Hon.  Treasurer :  W.  P.  Thompson. 

ffo».  Loeal  Secretary  : 

T.  Lewis  Bailer,  University  College,  Liverpool. 

T;„.  following  n  Inly  neil :-<"■  mmittte:  J.  Campbell 

Brown,  Julius  Rasohen.and  P.  11.  Pate. 


i.otiDon  £>ertion. 


Chairman :  Otto  Hehner. 
rice-Chairman  :  Walter  F.  Reid. 


Committee : 

II.  <!,   Jfosi  nthal. 
I        B.  E.  R.  Newlands. 
Boverton  Redwood. 
Walter  F.  Reid. 
1,  Gordon  Salomon. 
F.  Napier  Sutton. 
C.  T.  Tyrer. 


ir.  O.  Blagden. 
J.  J.  Bowley. 

A.  C.  Chapman. 
H.  Hemingway. 

B.  Grant  Hooper. 
D.  Lloyd  Howard. 
Tr.  J.  Leonard. 
It.  M 

Hon.  Local  Secretary : 
A.  R.  Ling,  Laboratory,  2,  St.  Dunstan's  Hill,  E.C. 

The  following  take  office  in  July  next  :—Committei  : E.  Divers, 
w .  Kellner,  .1.  Lewkowitseb,  I..  T.  Thorne  and  1  rank  \\  ilson. 


SESSION  1900-1901. 


iy,  June  Srd,  1901:-       ..._„„  ,    ,, 

Mr  G.  Cecil  Jones.    "  Gas  Firing  in  Small  Gasworks. 
Dr  Walter  C.  C.  Pakes.    "  Chemical  Aspects  of  Bacteriology. 


iflatutiesster  Section. 

Chairman:  Dr.  J.  Grossmann. 
Vice-Chairman:  Ivan  Levinstein. 


Committee: 

M.  J.  Langdon. 

A.  K.  Miller. 

H.  Porter. 

A.  Bee. 

F.  Scuddt  r. 

Sir  Tims,  ll'n  nil,'. 

Hon.  Local  Secretary : 
J.  Carter  Bell,  The  Cliff,  Higher  Broughton,  Manchester. 


a.  n.  I- 
f.  n.  v. 

W.  Brown. 
J.  Craven. 
W.  Heys. 
J.  M.  Irving. 


#eto  |)orfe  £>mton* 

Chairman:  Clifford  Richardson. 
Vice-Chairman:  V.  Coblenti. 
Committee : 
0.  F.  Chandler.  R.  W.  Moore. 

L.  FadC.  T.  J.  Parker. 

B.  B.  Goldsmith,  R.  C.  Schupphaus. 

J.Hartford.  T.  B.  StiUman. 

J.  Hasslach  r,  G.  N.  Williamson. 

E.  G.  Love.  D-  Woodman. 

a.  h.  m  i  <i. 

Hon.  Treasurer  :  R.  C.  Woodcock. 

Hon.  Local  Secretary  : 

H.  Schweitzer,  40,  Stone  Street,  New  York,  U.8.A. 

The   following    take   office    in    July    next  .—Committee:  } ':. 
Aspinwall,  M.  T.  Bogert,  A.  P.  Unllock,  E.  J.  Lederl,-,  and  M. 


^otttngfeam  £>rrtion. 


Chairman  :  F.  Stanley  Kipping. 

Vice-chairman:  J.  O" Sullivan, 

Committee : 

A.  L.  Stern. 

J.  J.  Sudborough. 

S.  Trotman. 

G.  J.  Ward. 

J.White. 


L.  Archbutt. 
S.  F.  Burford. 
F.  J.  R.  Carulla. 
R.  M.  Caven. 
IT.  Scott  Herriot. 
J.  M.  C.  Paton. 

Hon.  Treasurer  :  8.  J.  Pentecost. 
Hon.  Local  Secretary : 
J.  T.  Wood,  29.  Musters  Road,  West  Bridgford.  Nottinghai 

The  following  take  office  in  July  next :—  Chairuan  :  I..  ire 
Vice-Chairman:  F.  Stanley  Kipping.  Committee:  H.  K.  M 
and  J.  O'Sullivan. 


£>cottfeb  dtttiotu 


The  followi'  in  July  next:— Committee:  J.  Barnes, 

.1.  Craven,  J.  English   I.  Stenhouse,  and  H.  Terry. 


Chairman :  Sir  Robt.  Pullar. 
Vice-Chairman  :  W.  Frew. 
Committee : 
W.  Carrick  Anderson.  W.  Foulis. 

E.  M.  Bailey.  (t.  6.  Henderson. 

G.  T.  Beilby.  Bobt.  Irvine. 

H.  Bumby.  D.  S.  Jerdan. 

J.  Christie.  A.  D.  Ker. 

W.  J.  Chrystal.  J.  G.  F.  Lowson. 

John  Clark.  J.  McCulloch. 

C.  J.  Ellis.  J.  B.  Beadman. 

Hon.  Secretary  and  Treasurer: 
Thomas  Gray,  c/o  John  T.  Tannahill,  H,  West  George  Sti  , 

Glasgow. 
The  following  take  office  in  July  next:— Committee:  D.  1  '" 
W.  Ivison  Macadam,  T.  L.  Patterson,  and  D.  J.  Playlair. 


^etorastle  Action. 

Chairman:  -V.  //.  Martin. 
Vice-Chairman :  F.  S.  A 


A.  Allhusen. 
P.P.  Bedson. 

1.  W.  Hogg. 
H.Louis. 
U.S.  I'altinson. 


Committee : 

John  Pattinson. 
W.  W.  Proctor. 
W.  L.  Bennoldson. 
G.  Sisson. 
J.  E.  Stead. 
J.  K.  Stock. 


Hon.  Local  Secretary  and  Treasurer : 
F.  0.  Garrett.  Durham  College  of  Science.  Newcastle-on-Tyne. 

The  following  take  office  in  July  next:—  Chairman:  W.  L 
Itennnldson.  Vice-Chairman:  N.  H.  Martm.  Committee:  J.  T. 
Dunn,  F.  S.  Newall,  and  Harry  Smith. 

Note.— The  names  in  italics  are  those  of  Mem  bers 


£orfe0btre  &utioiu 

Chairman :  George  Ward. 

Vice-Chairman :  J.  J.  Hummel. 

Committee: 


J.  E.  Bedford.  Edw.  Halliwell. 

//.  A'.  Burnett.  8.  G.  Rawson. 

A.  W.  Cooke.  O.  W.  Slatter. 

'/'.  Fiirley.  A.  Smithalls. 

W.  M.  Garduer.  A.  Turni.ull. 

H.Grandage.  Thorp  Whitaker. 

Hon.  Local  Secretary  and  Treasurer: 
H.  R.  Procter,  The  Yorkshire  College,  Leeds. 
Hon.  Assistant  Secretary :  A.  Turnbull. 

The  following   take  office  in  July  next :-  Vic e-Chai r» 
I    Fairley.     Committee:  E.  A.  Brothorton,   A.  J.  Murpni, 
I    Watson,  and  J.  K.  Wilkinson, 
of  Committee  who  retire  at  the  end  of  the  current  session. 
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NOTICES. 


Annual  General  Meeting. 

I    Annual  General  Meeting  will  be  held  in  Glasgow,  on 
hih  24th,  and  following  days.     A  programme 
«iili  this  number.     Tickets  of  membership  will  be 
tinu-  tor  the  meeting. 

KXdanoe  with  the  provisions  of  Rule  18  of  the 
.,  notice  is  hereby  given  that  those  Members  whose 
«  placed  in  italics  in  the  list  of  Council  will  retire 
ilr   respective  offices  at  the   forthcoming   Annual 

-  .n   has  been  nominated  to  the  office  of 

t ;  Mr.  Jos.  W.  Swan,  F.R.S.,  has  been  nominated 

at   under  Rule    11;  and  Mr.  Robert   Irvine, 

Mel,  and  Mr.  .1.  M.  C.  I'aton  have  been  nominated 

■ideate  under  Rule  8. 

loo.  Treasurer  aDd  Hon.  Foreign  Secretary  have 
ninated  for  re-election  to  their  respective  offices. 
en  are  hereby  invited  to  nominate  fit  and  proper 
to  fill  four  vacancies  among  the  Ordinary  Members 
L-il.  Forms  for  this  purpose  can  be  obtained,  on 
mi.  from  the  General  Secretary,  or  from  the  Hon. 
cri  tary  of  the  New  York  Section. 
i-(  from  Rule  18  : — "  No  such  nomination  shall  be 
.  H  it  be  signed  by  at  least  ten  Members  of  the 
rho  are  not  in  arrear  with  their  subscriptions,  nor 
t  be  received  by  the  General  Secretary,  at  the 
i  >ri"ue,  at  least  one  month  before  the  date  of  the 
.1  Meeting,  to  the  election  to  take  place  at 
Nor  shall  any  such  nomination  be  valid  if 
n  nominated  be  ineligible  for  election  under  Rules 
No  member  shall  sign  more  than  one  nomination 


Changes  op  Address. 

|  ing  new  addresses,  members  are  requested  to 

linetly,  and  state  whether  they  are  temporary 

Multiplication  of  addresses   is  also  to  be 

is  tending   to  create  confusion.      When   sending 

I  he  use  of  the  form  attached  to  the  application 

the  verification  of  addresses,  on  which   the  safe 

f  the  Journal  depends. 


of  communications  read  before  the  Society,  or 
Local  Sections,  are  requested  to  take  notice  that 
e  43  of  the  Rye-laws  the  Society  has  the  right  of 

publication  for  three  months  of  all  such  papers. 
ent  of  this  Bye-law  renders  papers  liable  to  be 
y  the  Publication  Committee,  or  ordered   to  be 

for  the  Journal,  in  which  case  no  reprints  can 
m!  to  the  author. 


retary   would  be   glad   to    receive    offers    from 
others  who  may  have  complete  copies  of  Vol. 
U,  of  the  Society's  Journal  to  dispose  of. 

Arsenic. 

of   the   great   public   interest   which   has    been 

r  the  Arsenic  Epidemic,  it  has   been  decided  to 

amphlet  form,  uniform  with  the  Journal,  the 

assions,  and  abstracts  dealing  with  the  detection 

of  Arsenic  and  other  associated  elements, 

ired  in  the  Journal  since   the  beginning  of 

'To  these  have  been  added  extracts  bearing  or. 

jti  from  other  sources,  including  a  description,  from 

'  Mew  book  on  Arsenic,  of   the  Marsh  test,  in  the 

rds,  and  dated   183C.     Copies,  price   1*. 

itained  from  Messrs.  Eyre  and  Spottiswoode. 


I  F  MEMBERS  ELECTED   23rd  MAY  1901. 

•II,  c/oB.  Young  and  Co.,  Spa  Road,  Bermondsey, 

■id  Size  Manufacturer. 
(|ft>rd  J.,  c/o  Brotherton  and  Co.,  Holmes  Street, 
-  ry  Road,  Leeds,  Analyst. 


\nsnn  <;.,  Troy.  X.V.,  U.S.A.,  Chi 
Bielecki,  Dr.  Jan,  15,   Walicois  Street,   Warsaw,   i: 

Poland,  Chemist. 
Carson.   Geo.  ('.,   c/o    Fred.    Hurst,    Redding,   Shasta    Co., 

t'al.,  LT.S.A.,  Mining  Engineer. 
Connab,  .las.,    Nbrmanhurst,   Park  Road,    Sidcup,    Kent, 

( iovemment  Analyst. 
Films,  .los.  \\\,  Laboratory,  East  Court  and  Martin  Street, 

Cincinnati,  Ohio,  U.S.A.,  Chemist, 
Guthrie,  John  M.,  199,  Ferry  Road,  Leith,  N.B.,  Analytical 

Chemist 
Hartwell,  S.  Warren,  215,  North  2nd  Street,   Easton,  Pa., 

U.S.A.,  Chemist. 
Hulley,  Klkanah,  c/o  General   Chemical  Co.,  Morn-Phillips 

Works,  Camden,  X.J.,  U.S.A.,  Chemist. 
Humphreys,   Otho  F.,   Patton   Paint  Co.,  Milwaukee,  Wis., 

LT.S.A.,  Paint  Manufacturer. 
Lefebvre,    Georges,  Compagnie    du    Phospho-Guano,   60, 

Rue  de  Iiondy,  Paris,  Director. 
Lober,   J  no.    B.,   Vulcanite    Portland   Cement   Co.,   Room 

1415,   Real  Estate  Trust   Building,   Philadelphia,   Pa., 

U.S.A.,  Cement  Manufacturer. 
Macintosh,   John,    c'o    Curtis's    and     Harvey,    Explosives 

Factory,  Cliffe-at-Hoo,  Kent,  Analytical  Chemist. 
McLaren,    Daniel,    Brookdale,    Grey    Street.    Stalybridge, 

Teacher  of  Chemistry. 
Merson,  Geo.  F.,  24,  Newgate   Street,   Newcastle-on-Tvue, 

Manufacturing  Phamaceutieal  Chemist. 
Xovarine,   John   L.,   101,  Henry  Street,   Brooklyn,    N.Y., 

U.S.A.,  Chemist. 
Silberrad,  Dr.  Oswald,  Sunny  Croft,  Buckhurst  Hill,  Essex, 

Research  Chemist. 
Taylor.  Sidney,   Parkholme,  Albion  Terrace,  Bath,  Works 

I  hemist. 
Webb,   Wm.  J.,  e/o  Alex.   Smith  and  Sons'   Carpet    Co., 

Yonkers,   N.Y.,    U.S.A.,    Superintendent    of  Printing 

Department. 


MEMBER  OMITTED  FROM  LIST. 
1S99.  Teas,  Wm.  Holmes,  Ridgway,  Pa.,  U.S.A.  Chemist. 

CHANGES  OP  ADDRESS. 

Allen,   R.  L.,  l/o    Middlcwich ;    Crewe   Road,   Sandbacb, 

Cheshire. 
Arnott,  G.  W.  Campbell,  l/o  New  York  City  ;  Confederation 

Life  Building,  Toronto,  Canada,  Chemical  Agent. 
Bennett,  A.  H.,  l/o   Bromley ;    Chemical  Laboratory,  39, 

Lime  Street,  E.C. 
Berwick,  D.  C. ;  Journals  to  c/o  Chance  Bros,  and  Co.,  Ltd.. 

Glass  Works,  near  Birmingham. 
Beveridge,     J.,    l.'o    Broekley ;     11,     New    Market     Lane, 

Manchester. 
Bischoff,  Dr.  E.,   l/o  West  19th  Street ;  87-83.  Park  Place, 

New  York  City,  LT.S.A. 
Borland,  W.  D.,  l/o  Green   Street  Green ;  Beacon  Lodge, 

Bean,  via  Dartford. 
Boyd,  Wm. ;    Journals  to  P.O.  Box   1829,  Johannesburg, 

South  Africa. 
Brierley,    J.    T.,   l/o    Chorley ;     Highfield,    Golden    Hill, 

Leyland,  near  Preston. 
Briggs.  T.   Lynton,  l.'o   Ridgewood  ;  3!6,   Bourne  Avenue, 

Flushing,  Long  Island,  X.V..  U.S.A. 
Burleigh,  W.  F.,  l/o  Jersey  City;  c/o  Murphy  Varnish  i 

Newark,  N.J.,  Lt.S.a! 
Cornell,  W.  C.,  l/o  Wabash  Avenue  ;    c/o   Nelson.  Morris, 

and  Co.,  Union  Stock  Yards,  Chicago,  Ills.,  is. A 
Carnev,   J.  A.,  l/o    Beardstown  ;    West    Burlington,   Ills., 

LT.S  A. 
Colman,  Dr.  H.  G.,  l/o  23  :  27,  Stirling  Road.  Edgbaston. 
Davies,   Leyshon,   lo    Karnes;    256,   West  George   Street, 

Glasgow. 
Dunn,  W.  H.,  jun.,  l/o  Reckitt  and  Sons  ;  38,  Peel   Str 

Hull. 
Ede,  H.  E„  l/o  Sheffield;  Cordite  Works,  Arklow,  Ireland. 
Ferguson,  W.  B.,  K.C., ;  retain  Journals  until  further  notice. 
Fisher,  Henry,  l.'o  East  70th  Street;  57,  East  83rd  Street, 

New  Yoik  City,  U.S.A. 
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I,   J.    Herbert,   l/o   Hru/.il ;    Rosslyn,   Haslemere 
Road,  Crouoh  End,  N. 

.  Albert  C,  1  o  Putnam  Avenue  ;  352a,  Hancock  Sti 

Brooklyn,  X.V..  USA. 

I  .'  Hammond  ;  41 1,  Fifth  Avenue,  O  iar  HapiiU-, 
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THE  TRANSPORT  OF  CHEMICAM, 

iit  Max  muspratt. 

In  the  chemical   industries,  while  scientific   manufa  y 
of  course  a  principal  factor   ia   successfully  compel 
forcigu  rivals,  good  patent   laws,  efficient  technical  i  aj 
mint,  intelligent  labour,  commercial  efficiency 
gence,    convenient     internal     communication,    fa. 
conditions  of  export,  all  contribute  materially  to     | 
although  the  more  general  factors  of  sound  money, 
tranquillity,  and  the  commercially  necessary  bat  m  | 
condition  of  peace  are  of  as  great  importance  to  tin 
as  to  other  industries. 

While   scientific  manufacture   has  always    cu»a  , 
attention  of  this  Society,  and  the  improvement  of  tl   | 
law  is  associated  with  the  Manchester  Section, 
subject  which  has  not  recently  received  the  attCDtii  rr 
it  merits,  namely,  that  of  the  transport  of  chemical- 

In  the  case  of  the  staple  heavy  chemicals  thi 
the  railway  companies  has  been   fought  and  larg   • 
while  with  the   larger  shipping   companies  much 
done;  but  it  is  well  known  that  the  recent  devi 
the  chemical  industry  consist  largely  in  the  inaaufa  -i 
sale  of  a  large  number  of  products,  none  of  them  | 
great  importance,  but  in  the  aggregate  forming  an  ■   ■ 
total  both  in  quantity  and  value. 

Of  these  a   considerable  number    from  their 
certain   difficulties  of  transport,  either   from   I 
package  used,  their  actual  danger,  their  potetn 
their  possible  action  on  other  goods  in  case  «l 
leakage. 

As  manufacturers  cannot  immediately  hold  oat  »; 
of  a  large  tonnage  in  these  articles  the   railn 
view  them  with  disfavour  and  suspicion,  have  n 
to  distinguish  between  real  and  imaginary  dan 
any  regard  to  the  limits   of  possible  danger.     I 
insisted,    and     rightly  insisted,   on   special   n 
these  regulations  are  frequently  arbitrary  and  mdi  in 
ing,  and   even  where   the   regulations   are   rigii 
with    the    classification,    aud    therefore 
prohibitive  to  a  degree. 

Though  many  of  the  grievances  arc   too  mucl  10 
of  detail  to   be  treated  within  the  limits  of  I  In- 
main  classes  stand  out  for  special  discussion. 

Size    of  Consignment. — The   classes  A    to  I    I 
goods  most  of  which  pass  over  the  railway!  it 
ties.     For  the  purposes  of  this  section  of  the  i 
necessary  to  consider  these  in  detail,  except  to 
rational  principle  of  more  favourable  rati 
signments  than  for  small  is  accepted,      h:  the  I 
however,  this  principle  is  abandoned  :  tin 
basis  of  3-cwt.  parcels,  and  for  all  articles  whi 
within    the  favoured   classes   A    to    I',   wl 
."i  ions,  are  sent  at  a  time,  the  rate  chargeabl' 
It  is  true  that  for  lots  of  1    ten  ami   upwards,  it   I 
fenders,  that  part  of  the  charge  which  rcpn 
for  handling  at  the  sending  station  should  be  n  !!• 
often  in  practice  it  is  difficult   to  enforce  even  t'  : 
provision! 

This  state  of  affairs  is  distinctly  an  injustice  ai 
to  the  manufacturers.     An  injustice  in  tl 
consignment  the  less  is  the  expense  to  tie 
ami.  in  addition,  that  the  conveyance  of 
shipped  in  sufficient  quantity  to  ton 
profitable  to  the   railway   company  than   Lb 
3-cwt.   parcels.     A    handicap  to  the  mat 
the  following  considerations  :  a   customer 
a  small  order,  and  expects  a  reduction  in 
it   a  large   one,  which   cannot  be  done  o 
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;  permit  it.  or  the  manufacturer  has   started  bj 
i;.  which   is  scarcely  a  sound  method  of  opening  up 
England   b t- i [i j;   an   island   with    many    ports,    nur 
ship  large  consignments  to  the  leading  towns 

i.  lick"'!  by  through  rates,  and  competition  on  the  |  irl 
e  home  manufacturers  is  difficult,  if  not  impossible. 
;  examples,  too,  of  the  arbitrary   working  of  this  rule, 
ollowing  instances  of  English  classification,  confined 
e  sodium  salt*,  is  instructive: — 
dium  acetate,  Class  1. 

hum  bicarbonate.  Class  C.  or  2,  according  to  package, 
hum  bichromate,  Class  1  or  :(,  according  to  package. 
diufl  carbonate,  Class  C. 

hum  hypochlorite,  Class  C,  2  or  :;,  according  to 
ige. 

hum  nianganute,  ( lass  ( 
hum  prussiate,  Class  2. 
hum  cyanide.  Class  :i.  t  or  5,  according  to  package. 

on  loads  of  acetate  of  soda  may  be  charged 
I  -nine  rate  as  a  single  cask  ;  2  tons  of  bicarbonate  in 
must  be  .barged  at  a  lower  rate  than  3  cwt,  but  if 
■d  in  boxes  no  reduction  on  the   larger  quantity  need 

ide ;  inanganate  in   2-tou  lots   is  favoured,  prussiate 
cyanide  are   not;    hypochlorite   in    an    impracticable 
Favoured,  in  the  package  actually  used  is  not. 

0  the  justification  of  this  classification  I  am  not  going, 
■  far  as  the  disability  under  immediate  discussion  is 
rued,  the  anomalies  are  patent. 

ii  interesting  to  note  that   both  Germany    and   the 
I  States  adopt  the  principle  of  reduced  rates  for  large 
1  explained  in    the    summary  of   the    various 
cations  appended.     In  Germany  there  is  an  uniform 
or  small   packages,  discrimination  applying  only  to 
a  loads.     Instances  of  the   United   States  method  of 
tig  are:    acid   in    carboys,    small    parcels   Class    ], 
Class    5  ;     calcium    carbide,    small    parcels 
3,  wagon-loads  Class  u.      What   these  differences  of 
|  mean  can  be  seen  from  the  table  of  rates. 
wfBtotu  tuiil  so-called  dangerous  Goods. — It  is  under 
,nl  that  the  chief  grievances  of  the  chemical  mann- 
er are  to  be  found.     Bodies  which   are  liable  to  fall 
i  is  category   are  those  which  are,   actually    or    po- 
ly, explosive,  inflammable,   corrosive,    poisonous   or 
dating.     The  usual  practice  with  such  goods  is  to  insist 
stringeut  conditions,  classification  in   high  classes  or 

>r  special  rates,  and  owners'  risk  conditions, 
let  conditions  are  not  only  legitimate,  but  imperath  e  : 

1  e  charging  of  high  rates,  though  plausible  on  the 
le,  on  examination  resolves  itself  in  many  cases  into 
i'lackmail. 

ly  of  the   so-called    dangerous    articles    can   be    so 

1  that  the  danger  is  reduced  to  the  vanishing  point. 

for  instance,  calcium  carbide.     The  conditions  for 

it  "scaled  tins  in  cases  of  Jin.  wood,  bound  with 

I  ron,  or  air-tight  drums.''    In  either  of  these  packages 

tiger  is  extremely  remote.    That  the  conditions  should 

(idly  enforced,  and   possibly  an   increased   terminal 

for  supervision  made,   is  reasonable,  but  once  the 

I  have  been  loaded  up  they  are  no  more  trouble  to  the 

|   company  than,  say,  caustic  foda.     This  article  is, 

>  or.  in  Cass  3,  involving  almost  double  the  rate  on 

!   soda  (Class  C),  losing   all   concessions  for   large 

1  s,  and  in  practice  making  it  almost  impossible  for  a 

:  ictorer  to  compete  with  continental   makers,  exec  pt 

''■mediate  neighbourhood.     Whether  calcium  carbide 

I  dtimately  be  as  important  an  article  of  commerce  as 

'  Ij  predicted  remains  to  be  seen,  but  at  present  English 

[  acturers  are  seriously  handicapped    in    taking   part 

development.      An    interesting   letter  on    this  point 

.  ently  in  the  Chemical  Trade  Journal. 

1  e  again  inflammable  liquids,  such  as   acetone,  benzol, 

j.  petroleum,  &c.    If  these  are  packed  in  iron  drums 

-  infinitely  small.     Some  slight  additional  care 

terminals,  such  as  the   affixing  of   special  labels, 

4;  and  unloading  only  by  daylight,  storing  in  the  open 

d  the  goods  are  absolutely  harmless. 

articles   Class  3  rates   aud   condition-   apply 
naked  in  drams,  Class  5  in  hermetically-sealed  tins 
icked  in  s  iwdust. 


A    third   class   of  goods,   called   dangerous,   consists  of 
chemicals  carried  in  glass   |  |  ,  question 

that  there  are  certain  inconveniei  .  ,p,. 

handling    is    more  awkward   and    the    terminal    cl 
attached  to  high-classed  goods  are  justifiable,  thongh 
ctent;  but  once  loaded  the  only  point  in  which  these  goods 
differ  from  others  is  the  liability  to  breakage.      \     these 
goods  are  almost   invariably   carried  at   owners'    risk,   the 
only  matter  affecting  the  railway  company  is   the  possible 
damage  to  the  rolling  stock  ;  this  will  vary  with  the  product 
carried,  but  in  no  case  can  it  be   very  large  if  thi 
even  superficially  cleaned  after  a   breakage.     Examples  of 
this    class   arc    sulphuric,    hydrochloric,   and    acetic    acid 
bleaching  liquor,  &c. 

The  two  former  are  such  important  bodies  that  for  large 
quantities  exceptional  terms  have  been  obtained  for  them, 
but  on  the  less  common  acetic  acid  the  pressure  of.  the  rate 
is  enormous.  It  is  placed  in  Class  .">  with  the  extreme  rales 
shown  on  the  table,  aud  carried  only  at  owners'  risk,  hence 
the  railway  companies  incur  no  disadvantage  to  justify 
these  high  rates,  as  the  possible  damage  to  wagons  is 
practically  nil  with  such  an  acid. 

Au  idea  of  the  enormous  handicap  to  English  manufac- 
turers will  be  given  by  the  fact  that  it  costs  from  20s.— 25s. 
per  ton  to  put  acetic  acid  f.o.b.  Liverpool  from  Widnes,  of 

which  the  railway  companies  share  is  from  18s. 22*.     The 

German  manufacturers  would  put  on  board  at  Hamburg  for 
a  maximum  of  7s.  6J.  per  ton.  The  various  examples  given 
above  have  come  under  my  personal  notice,  hut  I  believe 
they  can  be  reduplicated  many  times  over  from  the  personal 
experience  of  others. 

A  word  must  he  said  about  "  owners'  risk."  That  this 
should  apply  to  the  dangerous  character  of  the  goods  is 
reasonable,  but  the  fact  that  goods  may  be  inflammable, 
corrosive,  &c,  is  no  reason  why  the  railway  companies 
should  relieve  themselves  of  all  ordinary  responsibility,  but 
the  following  is  an  extract  from  the  rules  governing  the 
carriage  of  such  articles :  "  The  railway  company  are  not 
responsible  for  any  loss  or  damage,  nor  for  any  discrepancy 
in  delivery,  as  to  either  quantity,  number,  or  weight,  nor 
for  the  condition,  nor  for  overcarriage,  detention,  or  delay, 
except  upon  proof  of  gross  neglect  or  fraud  on  the  part  of 
the  Company's  servants."  This  limiting  clause  is  valueless, 
unless  a  detective  were  sent  with  every  truck.  Accordingly . 
once  out  of  sight,  all  such  goods  are"  at  the  mercy  of  any 
careless  or  dishonest  servant  of  the  company.  It  is  true 
that  the  companies  do  not  take  deliberate  advantage  of  this 
iniquitous  clause,  but  there  is  no  question  that"  it  is  an 
incentive  to  carelessness,  a  convenient  shelter  aiainst  any 
charges  of  neglect  or  rough  handling,  aud  a  standing  danger 
to  the  manufacturer.  A  humorous  incident  will  exemplify 
the  danger  of  the  rule  :  a  claim  was  received  for  a  suit  of 
clothes,  doctor's  bill,  lost  time,  &c.,  for  a  railway  servant 
damaged  by  hypochlorite  of  soda  ;  we  were  on  the  point  of 
paying  the  amount,  about  5/.,  when,  in  the  course  of  a 
lengthy  correspondence  with  the  railway  superintendent, 
we  elicited  the  details  of  the  injury,  from  which  it  was  clear 
that  the  damage  could  only  have  arisen  through  the  man 
trying  to  drink  the  hypochlorite,  which  was  packed  in  a 
whisky  jar.  We  called  the  attention  of  the  superintendent 
to  this,  and  the  correspondence  ceased. 

Gross  Weights. — In  classifying  goods  the  proportion 
between  gross  and  net  weight  seems  to  have  been  largely- 
ignored,  and  this  often  becomes  a  serious  matter  in  the 
more  highly  rated  classes.  The  absence  of  this  con- 
sideration of  oross  weight  is  clear  in  the  case  of 
bicarbonate  of  soda  ;  this  product,  if  packed  in  bat's,  will 
weigh  for  the  net  ton  about  1  ton  1  qr.,  if  p. eked  in 
boxes,  about  25  cwls.  Yet  in  the  first  case  il  is  in  Class  < ', 
in  the  second  Class  2.  That  is,  the  shipper  who  sends 
1  ton  of  bicarbonate  a  distance  of  20  miles  pays  in  the  first 
case  4s.,  in  the  second  8s.,  or  an  increase  of  100  per  cent. 
on  the  carriage  for  only  25  per  cent,  rise  in  the  weight.  It 
is,  however,  in  the  higher  classes  that  this  is  so  important ; 
for  instance,  a  liquid  which  must  be  carried  in  glass  may  be 
packed  in  carboys,  carboys  in  crates,  or  demijohns  in 
nates,  from  acetic  acid  the  gross  weights  on  the  net  ton 
being  24,  27.  and  28  cut.  respectively.  Already  in  carbo 
alone  the  prohibition  rate  is  on  20  per  cent,  more  than  the 
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weight  of  the  so-called  dangerous  substance,  while  in  the 
latter  where  the  danger  of  break  j  much  reduced 

(and  it  is  only  in  this  danger  that  these  goods  are 
different  to  others  from  the  companies'  point  of  view),  the 
is  i  pay  the  fane;  run-  on  :!."> — to  per  cent, 
more  weight  ih;m  that  of  the  bo -colled  dangerous  substance, 
[n  other  words  he  is  fined  for  trying  to  meet  the  railway 
companies'  objections  by  having  timber  which  is  on  its 
own    account   carried   in   Class   C.  charged    it  the   rate   of 

In  the  c.isc  ot  products  carried  in  jars  the  gn>-s  weight 
is  approximately  double  the  net  weight,  but,  if  the  liquid 
is  so-called  dangerous,  in  spite  of  the  greater  safety  of 
the  package  the  exorbitant  rate  is  charged  on  the  total 
weight. 

The  foregoing  are  some  of  the  leading  points  in  which 
the  railway  companies  have  tailed  to  meet  the  ne- 
ties  of  the  development  of  the  chemical  industry.  It 
may  be  contended  that  these  criticism- arc  theoretic;  to 
this  1  reply  that  on  the  three  articles  I  have  specially  dealt 
with.  1  speak  from  personal  experience,  and  a  low  estimate 
of  Germany's  trade  in  these  articles  alone  is  half  a  million 
stilling  per  annum.  That  the  grievances  are  not  merely 
academic  the  instance  given  will  prove ;  that  they  are  a 
serious  handicap  to  the  development  of  many  branches  of 
the  chemical  industry  in  this  country  is  patent ;  that  it  is 
time  for  this  Society  to  smartly  take  up  this  matter  will,  it 
is  to  he  hoped,  be  realised. 

The  broader  question  of  the  rates  themselves  as 
compared  with  those  of  Germany  and  the  United  States, 
a-  shown  by  the  tables,  is  common  to  all  branches  of 
business,  and  here  the  duty  of  the  Society  is  to  co-operate 
with  and  support  the  actiou  of  other  industrial  bodies  in 
striving  after  remedy  or  finding  other  means  of  transport. 

I  must  gratefully  acknowledge  the  assistance  given  me 
in  obtaining  details  as  to  the  classification  and  rates  of 
the  three  countries  to  Mr.  0.  M.  Edwards,  the  Com- 
mercial Intelligence  Bureau  of  the  Board  of  Trade,  and 
Mr.  Murnn  ot  New  York. 

art. — The  transport  of  chemicals  over  sea  is  of  even 
iter  difficulty  to  deal  with  than  railway  carriage.  The 
railways  are  monopolies  over  which  the  community  has  a 
certain,  if  slight  and  difficult  to  invoke,  control.  In  the 
of  shipping  companies,  not  only  is  this  shadowy  con- 
trol absent,  but  each  company  is  a  law  unto  itself,  and  what 
one  considers,  if  not  meat,  at  any  rate  a  harmless  table 
adjunct,  another  considers  the  rankest  poison.  In  addition, 
any  possible  danger  is  of  much  more  vital  importance  on 
hoard  ship,  where  the  safety  of  the  ship  and  danger  of 
damage  to  other  cargo  has  to  be  taken  into  account.  Still, 
after  making  the  greatest  allowance  for  legitimate  pre- 
caution and  prudence,  there  remains  a   not  inconsiderable 

upering  of  the  chemical  industry  through  indifference, 
want  of  system,  and  want  of  knowledge. 

As  instances  of  this  may  be  mentioned  the  refusal  to 
.m iv  caustic  potash  because  it  is  highly  inflammable  ;  the 
carrying  of  acetic  acid  from  Hamburg  to  Manchester  in 
carboys,  but  the  refusal  to  carry  from  Manchester  to 
Hamburg,  except  in  jars  packed  in  whitening ;  and  the 
refusal  to  carry  hypochlorite  of  soda  liquor,  because  it  is 
explosive. 

In  these  days  of  Imperial  fervour,  too,  it  is  discouraging 
to  find  that  in  many  cases  there  are  far  cheaper  rates  of 
freight  from  Hamburg  or  Antwerp  than  from  Liverpool  or 
London  to  British  colonies. 

Instances  of  this  may  be  given: — Of  a  certain  raw 
material  produced  in  North  America,  the  whole  Canadian 
production,  amounting  to  several  thousand  tons,  goes  to 
Germany,  because  the  freights  are  from  20 — 40  per  cent, 
lower  than  those  to  Liverpool,  while  only  the  United 
product  can  he  bought  for  Liverpool. 

In    exporting,   boih   conditions   and   rates    often    make 

competition  impossible,  one  amongst  many  instances  being 

a  rate  of  50s.,  and  conditions  representing  12/.   16s.  per 

ton   for  packages,  in   face  of  a  rate  of  37s.  6d.,  and  con- 

ds   representing  4/.  G.».  per  ton  from  Antwerp  to  a  far 

■   rn  port. 

What  has  been  said  about  weight  and  "  owners'  risk  " 
on  the   railways  applies  with  even   greater   force  to  export 


business  where  calculation  of  freight  is  based  on  u 
ment,  by  which   the  normal  3n   cl>.  ft.   of  pi 
packed,  is  converted  into   150 — 250   cb.  ft.  gross,  t! 
differences  of   freight  as   instanced  above  are  multipl  b 
four,  five,  or  six. 

The   chance   of  competing   on  such   terms   i-    > 
remote. 

As  to  "  owners'  risk  "  it  is  a  common  joke  among 
and  even  some  shipowners,  that  goods  carried  on  a 
terms  go  overboard  on  the  first  opportunity,  and  alt  » 
it  is  a  mistake  to  take  a  joke  too  seriously,  expt  o< 
amply  proves  that  there  is  considerable  point  to  tb  it 
for  everyone  but  the  shipper. 

The  absolute  want  of  uniformity  in   condition- 
great  hindrance  to  the  opening  up  of  new  business. 
of  three  lines  running  to  different  parts  in  the  L'nited 
two  will  carry  a  certain  product,  the  third  will  not, .. 
American   merchant,   who  wishes    delivery   at   the 
points  as  convenient,  passes  the  order  to  the  more  syst  .. 
Germans.    Some  of  the  hooks  of  reference  used  by  si  a 
companies    are   open  to   severe   criticism,  as   being    I 
antiquated  or  amateur  compilations  of  undigested  ui 
one  indeed  resembling  the  nightmare  of  an  overcr. 
candidate  for  an  examination  in  elementary  science. 

Can  order   and  system   be  evolved   out  of  the  | 
chaos  ?      It  is   incumbent   upon  this   section,  locate  I 
great  seaport,  to  attempt  the  work  of  inducing  the  si 
companies  to  come  into  line  with   the  most  progre*  | . 
home  and  abroad. 

The  work  is  necessarily  of  considerable  delicacy,  i  tt 
sub-committee   has   decided   to  make   no   definite     I 
mendations   until  the  General  Council  of  the  Sonet  I 
taken  the  whole  question  of  transport  of   ohemu 
consideration. 

English  Classification-  and  E 

AU  goods  are  divided  into  eight  classes  :  — 

Class    A    applies    to    4-tou    consignments    in    I  I 
trucks. 

Class   B  applies  to   4-ton   consignments  in  coi 
trucks. 

Class  C  applies  to  2-ton  consignments. 

Classes  1 — 5  applies  to  3-cwt.  consignments. 

Goods  classified  under  A  drop  to  B  in  2-tou  lots. 
„  „        A       „        1  in  3-cwt.  lots 

„  „         B        „        C  in  2-tou  lots. 

„  „         B       „         1  in  3-cwt.  lots 

„  „        C       „        1  in  3-cwt.  lots 

Other  things  being  equal,  the  question  of  value  it 
mines  the  class,  but  exceptional  bulk  difficulty  n 
iu  transport  also  leads  to  adverse  classification. 

The  subjoined   list  of   rates    gives   the  maximum  alt 
chargeable,   fixed    by   Act   of    Parliament.      Con-i  i 
remissions  of   these  are  frequently  allowed,  but  fi  » 
articles,    or   those   which   do    not   offer   a    large  I 
business,  the  maximum  rates  are  usually  charged. 

The  maximum  rate  is  composed  of  (1)  terminal  i  f 
(2)  conveyance   charges.      When    goods    are    1™ 
private  sidings,  the  terminal  charge  should  be  ent  J 
partially  omitted  at  the  end  iu  question. 

The  subjoined  table  gives  the  maximum  rate  for  A 
distances,  the  column  T  representing  the  amount,  hi 
should  he  subtracted  if  no  handling  of  the  goods  ha 
Jone  by  the  railway  company  at  either  end.  In  |  t 
there  is  always  a  small  terminal  charge,  even  in  tb  ■ 
to  cover  shunting,  &c,  cost. 


Ciass. 

T. 

20  Miles. 

10  I    U 

Pi  i  Ton. 

Per  Ton. 

S.    (I. 

».   </. 

».     d. 

A 

0    « 

2     1 

8    1 

B 

I     0 

3    1 

9    0 

C 

2     (1 

5  10 

11     5 

1 

3    0 

7  11 

Is    .; 

2 

■■<,    it 

!l     4 

22     1 

3 

3     0 

10    6 

2.".    « 

1 

:i    i) 

12     2 

30    0 

5 

8    a 

11     2 

87    ii 
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ie  rates  ou  some  of  the  railways  are  higher  than 
rs.  The  foregoing  table  represents  those  applying  to 
iap  of  the  largest  systems,  and  are  also,  on  the  whole, 
owest. 

GkUMAN    Cussll'li'lTlON'     AMI     RATIOS. 

irdinari/  Goods  '/'ruin  and  Express  Goods  Train. 

tDIHJkKY. — Small  paroels  (under  a  waggon  load). 

v.    /.'    -All    goods     not    specially    favoured     in    big 
hi  loads. 

Ul  .1  I. — All  goods  not  specially  favoured  In  small 
on  loads. 

eeial  Class  1. 1  Specially  favoured  goods,  according  to 

,,  //.  >      schedule,    in     large    waggon    loads. 

,,         III.)      Most  chemicals  are  in  these  classes. 

I  2. — Goods  of  Special  Class  I.  and  II.  in   small 

n    loads.       Goods     of    Special    Class    III.    in     small 

loads  are  carried  at  the  rate  of  Special  Class  II. 

Small  parcels,  special   rates.     Waggon    loads 
fl  those  by  ordinary  goods  train. 
ll    rates   are    also    given,   particularly   for    export 


20  Miles. 

100  Miles. 

200  Miles. 

Per  Ton. 

8.    d. 

r,    (i 
3    6 
3    1 

2    \ 
2    1 

1  in 
l    i; 

Per  Ton. 
*.   d. 
19    3 
13    3 
11     3 

9   i; 

8    8 
7    o 
i  11 

Per  Tun. 
».   d. 

21    3 

12  11 
8    S 

I  vin  ii  si  iriis  Classification  and   Hates. 

i    e  are  six   classes  of  normal  rates,   with  the   usual 

terms  in  exceptional  circumstances. 
\  ;ends  are  classified  in  one  class  for  small  parcels,  iu 
■  favourable  class  for  waggon  loads. 


2n  Milea. 


l 
2 
:t 
I 
5 

i; 
Miproii 


6    (! 
6    7 


100  Miles. 

200  Miles. 

*.    ./. 

s.  d. 

20     Ii 

SI     8 

16    9 

27     il 

14    0 

20  11 

U     2 

17     0 

9  10 

14    0 

8  10 

11     2 

Ij    0 

8    0 

I  Discussion. 

I  Carey  thought  that  the  anomalies  which 
•i«  in  connection  with  the  carriage  of  chemicals  might 
e  of  time  be  overcome  by  bringing  well-considered 
'he  railway  and  shipping  companies.     His  own 
as,  that  when  cases  were  fairly  made  out,  the 
i'&nies  usually  gave  way  after  a  time,  as  they 
I  o  in  the  case  of  many  of  the  anomalies  which  had 
"tinned.     Hut  the  companies  paid  little  attention  to 
iud  unless  there  was  a  considerable  traffic,  the 
M  took  a  long  time  to  come  to   any  satisfactory 
He  welcomed  the  suggestion  made  by  the  author 
I  roved  by  the  sectional  committee,  that   the  council 
tj   of  Chemical   Industry  should  be  asked  to 
•  various  anomalies  before  the  railway  and  shipping 
Ue  hoped  that  the  section  would  adopt  the 
i  the  subject   of  which  notice  had  been  given, 
'■'  the  council  would  give  it  their  careful  consideration. 
■  ooncil  would  take  up  the  matter  thoroughly,  the 
\  they  had  iu  view  would  be  achieved  very  much 
'liau  iu  any  other  way. 
W  ade  Deacon  agreed  that  some  authoritative 
!  wanted  which  could  from  time  to  time  meet  the 
orapanies  and  explain  to  them  the  non-dangerous 


character  of  articles  which  they  believed  to  be  dangerous, 
They  all  knew  that  railway  companies  had  chemists  of 
their  own,  and  they  uo  doubt  followed  the  advice  of  these 
chemists  in  the  classification  of  the  articles  which  they 
called  dangerous.  It  would  be  a  good  thing  for  the  chemical 
trade  if  the  railway  companies  would  agree  to  meet 
representatives  of  the  council  of  the  Society  of  Chemical 
Industry  and  consider  whatever  they  might  have  to  put; 
before  them.  In  regard  to  a  comparison  of  the  railway 
rates  in  the  various  countries,  there  was  one  poiut  to  be 
borne  iu  mind,  and  that  was  the  enormous  amount  of  capital 
sunk  in  England  in  the  construction  of  railways  as  compared 
with  those  of  America  and  the  Continent.  The  standing 
charges  on  the  English  railways  must  accordingly  be  always 
greater  than  ou  those  of  the  Continent  and  America. 

Mr.  GrEOKGE  E.  Davis  gave  instances  in  which  the  sum 
paid  to  the  railway  companies  for  carriage  was  altogether 
out  of  proportion  to  the  value  of  the  materials  carried,  and 
argued  that  the  rates  charged  on  chemical  substances  were 
much  in  excess  of  what  they  should  be.  Another  serious 
matter  was  the  difficulty  of  getting  the  railway  companies 
to  quote  through-rates  in  anything  like  a  reasonable  time. 
A  case  came  under  his  notice  only  a  few  weeks  ago  where 
some  material  was  wanted  in  Scotland  from  the  Midlands. 
The  railway  company  was  approached  for  a  through  rate, 
but  four  weeks  elapsed  without  its  being  quoted,  and  so  the 
material  was  eventually  sent  ou  without  the  sellers  having 
the  slightest  idea  of  what  amount  they  would  he  charged. 
Of  course  it  would  be  easy  to  reckon  out  the  maximum 
charges  capable  of  being  imposed  on  the  sellers  by  the 
railway  companies,  if  the  mileage  were  known,  but  un- 
fortunately the  route  was  not  always  known  to  the  sender. 
It  was  true  that  the  companies  were  bound  to  give  this 
information  when  it  was  asked  for,  but  by  the  time  the  sender 
had  received  his  reply  (generally  weeks  after  the  inquiry)  all 
necessity  for  the  question  itself  had  longsiuce  passed  away. 
As  to  the  carriage  of  dangerous  goods  aud,  in  fact,  the  trans- 
port of  chemicals  generally,  he  had  given  his  ideas  on  the 
subject  in  the  Chemical  Trade  Journal  as  early  as  18.S'.), 
where  a  classification  of  chemicals  for  transport  purposes 
would  be  found.  When  the  sender  of  dangerous  goods  did 
his  best  to  make  the  companies'  work  easy  aud  as  free  as 
possible  from  risk,  it  was  rather  galling  to  him  to  find 
himself  charged  more  than  if  he  had  sent  them  in  a  less 
careful  manner,  but  a  case  of  this  kind  had  come  under  his 
notice.  Vitriol  travelling  in  a  tank  waggon  was  charged 
more  than  if  the  artieie  had  been  sent  in  carboys  and  when 
the  purchasers,  who  had  to  pay  the  carriage,  remonstrated 
with  the  company,  they  could  get  no  redress  and  found  it 
better  to  go  on  paying  an  uujust  and  illegal  rate  rather  than 
incur  the  expense,  annoyance,  and  loss  of  time  and  business 
in  appealing  to  the  Board  of  Trade.  Scing  that  the  mere 
haulage  of  a  train  load  of  goods  did  not  cost  more  than 
tive-hundredths  of  a  penny  per  ton  mile  hour,  he  for  one 
would  much  like  to  know  what  became  of  the  difference 
between  this  sum  and  the  price  that  chemical  manufacturers 
as  a  rule  paid  for  the  transport  of  chemicals. 

Mr.  A.  Carey  thought  that  under  the  existing  conditions 
of  the  railway  system  of  the  country  it  was  not  very  pro- 
bable they  would  get  any  material  reductions  in  the  rates  of 
transport  for  heavy  chemicals.  The  Society,  however,  could 
do  a  great  deal  of  good  by  taking  up  special  cases  in  which 
particular  goods  were  hampered  by  really  unjust  restrictions, 
or  cases  in  which  foreign  competition  threatened  to  kill  an 
industry  in  this  country.  He  thought  that  a  comparatively 
disinterested  body,  such  as  a  strong  committee  of  the 
Society  of  Chemical  Industry-  would  be,  would  have  a  great 
deal  more  influeuce  in  tackling  the  railway  companies  than 
the  individual  manufacturer.  One  could  not  he  surprised 
at  the  railway  companies  inclining  to  the  opinion  of  their 
own  experts  rather  than  to  the  opinion  of  an  interested 
stranger  who  wished  to  send  goods  with  which  the  companies 
were  not  well  acquainted.  With  regard  to  the  particular 
cases  in  which  the  cheap  foreign  through  rates  threatened 
to  damage  the  manufacture  of  any  particular  article- 
especially  by  preventing  the  article  from  being  sold  against 
foreign  competition  in  the  neighbourhood  of  the  ports  into 
which  the  foreign  countries  were  importing  their  materials 
— he  thought  that    strong  representations  to   the  railway 
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companies  showing  the  effect  of  the  handicapping  of  tlic 
home  industries  would  have  considerable  effect.  Vein  often 
the  railway  companies  forgot,  when  thej  were  carrying 
what  were  considered  dangerous  articles,  that  their  interest 
in  the  manufacture  was  very  much  more  than  the  actual 
freight  on  these  finished  articles.  As  a  rule  the  raw 
material  from  which  any  finished  article  was  made  weighed 
considerably  more  than  the  finished  article  itself,  and  the 
railway  companies,  if  they  lost  (he  freight  on  the  finished 
article,  would  also  lose  the  freight  on  the  raw  material. 
.Strong  representations  on  these  lines  would,  he  thought, 
have  considerable  effect,  and  perhaps  lead  to  the  obtaining 
of  special  rates  for  particular  localities  where  foreign  com- 
petition was  likely  to  be  specially  severe.  There  was 
another  point,  which  had  not  been  mentioned  that  evening, 
and  which  he  hoped  the  committee  of  the  Society  would  bo 
able  to  take  up.  That  was  the  improvement  of  our  unti- 
quated  and  neghcted  inland  water  communications.  This 
country  was  in  ist  deplorably  behind  the  Continental 
countries  iu  its  inland  water  ways.  The  total  length  of  our 
canal  system — including  canals  of  all  classes,  down  to  the 
smallest  waterway — was  something  like  three  thousand 
miles.  How  much  of  that  was  really  derelict  lie  did  not 
know,  but  over  one-third  of  it  was  in  the  hands  of  the 
railway  companies,  who  presumably  had  bought  up  these 
canal-  for  the  purpose  of  causing  goods  to  be  carried  liy 
their  railways  instead  of  by  water.  He  trusted  that  the 
committee  of  the  Society  which  was  to  be  appointed  to  deal 
with  rates  of  transport  would  also  devote  its  attention,  to 
some  extent,  to  an  agitation  in  favour  of  au  improvement  of 
the  inland  water  communication  of  England. 

Mr.  Thomas  H.  Barker,  Secretary  to  the  Liverpool 
Chamber  of  Commerce,  said  that  if  the  Society  of 
Chemical  Industry  would  embody  the  recommendations 
agreed  upon  in  a  memorial,  and  lay  it  before  the  railway 
companies  or  the  chambers  of  commerce,  he  was  sure  the 
case  would  receive  great  attention.  The  attitude  of  the 
railway  companies  probably  arose  through  ignorance  of 
details,  and  would  be  modified  when  the  matter  was 
properly  explained  to  them.  If  the  Society  of  Chemical 
Industry  could  not  induce  them  to  make  reasonable  con- 
cessions, then  a  deputation  representing  the  chemical 
industries,  and  backed  by  the  Chambers  of  Commerce,  might 
wait  upon  the  President  of  the  Hoard  of  Trade,  and  he 
had  no  doubt  the  Board  of  Trade,  in  virtue  of  the  powers 
given  them  under  the  Railway  and  Canal  Traffic  Act, 
1888,  would  assist  in  endeavouring  to  bring  about  a  better 
state  of  things.  In  regard  to  the  matter  of  inland  water- 
ways, he  was  one  of  a  deputation  last  December  to  the  new 
President  of  the  Board  of  Trade,  Mr.  Gerald  Balfour,  on 
the  subject,  when  it  was  proposed  that  a  Royal  Commission 
should  be  appointed  to  inquire  into  the  question  of  the 
waterways  of  the  Kingdom.  On  that  occasion  the 
President  of  the  Board  of  Trade  stated  that  if  traders  had 
any  recommendations  to  make  with  reference  to  the  water- 
ways in  any  particular  part  of  the  country,  it  would  be 
well  to  formulate  them,  and  he  would  have  the  matter 
looked  into.  So  far  as  the  Liverpool  Chamber  of 
I  ommerce  was  concerned,  it  had  great  sympathy  with  any 
body  of  traders  or  manufacturers  who  suffered  from  ex- 
cessive transport  rates,  and  he  was  satisfied  the  Chamber 
would  be  glad  to  assist  in  any  movement  calculated  to 
stimulate  the  trade  of  the  country. 

Mr.  P.  C.  Tiplek  said  he  was  the  chemist  to  one  of 
the  railway  companies,  and  in  that  capacity  it  was  his  duty 
to  advise  his  company  with  regard  to  the  carriage  of 
chemicals.  He  assured  the  meeting  that  the  companies' 
chemists  were  in  full  sympathy  with  the  traders,  and  en- 
deavoured, in  formulating  the  conditions  of  package  or 
irriage,  not  to  hamper  the  trade  needlessly.  If  he  under- 
stood Mr.  Muspratt  aright,  the  question  of  rates  was  the 
chief  complaint  ;  but  with  that  the  chemists  had  nothing 
to  do,  as  they  hail  dimply  to  say  whether  certain  articles 
were  dangerous  ,,r  not,  and  if  dangerous,  the  conditions 
under  which  they  should  be  carried. 

The  P&KSTDEKT  -aid  he  doubted  whether  any  question  of 
greater  importance  than  the  one  so  ably  brought  before 
them  by  Mr.  Muspratt  had  ever  occupied  the  attention  of 
any  section  of  the  Society  of  Chemical   Industry.     It  was  a 


question  of  national  importance,  in  which  the  public  as  > 
as    the    manufacturers    were    concerned.      They    had 
Mr.   Muspratt's   paper,  and  also  in  the  discussion,  am 
evidence  of   the  need  for  serious  reform  in  the  rates 
conditions  of  the   transport   of  chemicals.      There  was 
doubt  something  in  what   Mr.   Deacon   had  said  rej 
the  great  cost  of  constructing  Rritish  railways  as  co 
with  other   countries,  who  had   profited   by  our  experir 
But  the  unavoidable  disadvantage  arising  from  that  a  i 
was  aggravated   by  the  unnecessary  and  vexatious  rest  . 
tions,  and   excessively  high  rates  imposed  on  the  trans  | 
of    particular    chemicals   reputedly    dangerous,  and   t 
restrictions   and  rates   were  often  the  result  of  orrom 
ideas   as  to   the   nature   and  degree  of  the  risk,  and    . 
indifference  with   which    the  question  of   actual  risk 
eonini'i        treated.     The  effect  was  a  most  serious  hindt  t 
to  commerce,  and  the  time  had  come  when  the  influen,  f 
the  Society  of  Chemical   Industry  might  most  properh 
usefully  be  brought  to  bear,  to  obtain  a  rectification  of  c 
abuses  which  existed,  and   which  operated  not  only  t< 
great   disadvantage  of  the  manufacturers  and  the  rai  t 
companies,  but  also  of  the  public.     The   question  had 
brought   before  the  council  of  the  Society  on  the  pro    - 
day,  iu  a  circular  addressed  to  the  council  by  the  Livei 
Section,  and  he  might  say  that  the  initiative  taken  bt 
Liverpool  Section   was   heartily    welcomed.      It  was 
mediately  recognised  bv  tho  council  that  this  was 
in  which  the  influence  of  the  Society  ought  rightly  • 
itself  felt.     In    Germany  a  society   similar   to   their  n 
performed  the  function  which  it  was  suggested  oui 
should   perform  in  this  country.     In   all  cases  where 
tions  arose  as  to   the  regulations  affecting  the  carrin  of 
reputedly   dangerous   chemicals,  the   Society  of  ( 
Industry  of  Germany  was  the  recognised  authority  h  h 
settlement  of  such  questions,  and  was   appealed  to    ti 
what  restrictions  should   be  imposed,  and  their  ad 
treated  with  the  greatest  respect.     He  was  very  gin  hi 
subject  of  canal  transport  had  been  mentioned.    It  up|  <•■ 
to  him  that  we  did  not  make  full   use  of  the  opporl 
we  had  iu  this  direction,  and  that  these  opportunities  ■« 
in  a  large   degree  lost   by  the  railway   companies  1  I 
control  of  many  of  those  inland  waterways.     The  Pre  p 
then  formally   moved  the  adoption  by  the  section    i 
following  resolutiou,  which  had  been  passed  by  (hi  A 
committee  on  the  Transport  of  Chemicals  :   "Thai  tl  I 
"  of  opinion  that  certain  modifications  as  to  rates  an  ji- 
'■  ditions  of  carrying  are  desirable  and  reasonable    tl 
"  interest  of  chemical  industries ;  and,  in  order  to  givt  I 
"  to  this  view  of  the  sub-committee,  it  is  propost 
"  Liverpool  Section  of  the  Society  of  Cnembal  In  u 
"  request  the  council  of  the  Society  to  appoint  a  Con  m 
"  to  inquire  into  the  whole  question  of   the  Trans] 
"  Chemicals,  with  the  object  of  bringing  such 
"  bear  upon  the  railway  companies  and  other  authori  .  i» 
"  may  be  deemed  desirable.''     The  resolution  fffts  1  ' 
unanimously. 

In  connection  with  the  foregoing  discussion, 
Mr.   A.  L.  Jones  (Messrs.  Elder,   Deuipst. 
Liverpool)  wrote  as  follows  :   The   transport  - 
is  a  most  important  matter  to  us  as  carriers.     1  tbil 
scheme  should  be  drawn  up  by  an  authority' 
particular  chemical   is  harmless  and  which  is  not. 
not  experts  in  chemicals.      Therefore  I  think  « 
decline  articles  that  might  be  carried  safely. 

Mr.  Chas.  Bingham  (London)  wrote  as  follows    ; 
a  great  interest   in   the  subject,  not    only  bei 
large  quantities  of  chemical  products,  both  on  the  0 
and  here,  but   also  because,  as  consulting  goods  i 
to  one  of  the  Dutch  railways,  I   know  that  on  thi  ' 
generally  the  rates  for  the   carriage  of  elan 
lower  than  in  this  country,  and  that    every 

made  to  facilitate  the  carriage  of  such  g 

export.     As   an  instance   I    may  inentii  n   nn  i 
calcium  carbide.     The   rates  from  our  works, 
to  Havre,  Antwerp,  Genoa,  and  Rotterdam,  are fron 
to  21.  3s.  per  ten,  the  average  distance  being"', 
from   Thames   Haven  to  Birmingham,  distance  a  I 
miles,  I  pay  ]/.  19*.  8</. 
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i    B.  Siiit.vi-M '[.i.  Smith,  Hon.  Secretary  of  the  Liver- 
Self  propelled  Traffic  Association,  wrote,  inviting  the 
ii.m  nt'  the  Society  to  the   possible  application  of  self- 
lad  road  vehicles   lo   the    carriage  of  many  classes  of 
s  within   a  radius  of  delivery  not  exceeding   40  miles, 
out   that   ;i   load  of  four  tons  could    be  carried 
lies   in  one  day   at  a  cost,  inclusive   of  wages,  fuel, 
Wt,  depreciation,  repairs,  and  stores,  of  1/.  ~s.  (',,/.,  and 
i  lorry  capable  of  dealing  with  this  weight  had  a  plat- 
about  7.i  sq.  ft.     The  platform  could  ho  loaded 
■liable   height,    so  that,   for   instance,  cat  hoys 
t  be  carried   in  tiers,  if  a  proper  superstructure  were 


ioirtion  tectum. 


Meeting  held  at  Burlington  House,  on  Monday, 
May  6th,  1901. 


MR.    OTTO    H  MINER    IN    THE    CHAIR. 


riON  OF  CAUSTIC  POTASH  AND  SODA  ON 
STANNOUS  SULPHIDE. 

11V    F.    MOLLWO   PERKIN,    PH.D. 

mv  books  on  qualitative  analysis  it  is  recommended  to 
v  potassium  or  sodium  hydrate  instead  of  ammonium 

■de  for  separating  the  sulphides  of  the  arsenic  from 
of  the  copper  group.  Caustic  alkalis  certainly  have 
[vantage  over  ammonium  sulphide,  on  acidifying  to 
ipitate  the  sulphides,  sulphur  is  not  thrown  down  ; 
i*  frith  yellow  ammonium  sulphide  the  large  quantity 
phur  which  is  precipitated,  if  not  actually  a  sourco  of 
is  at  any  rate  inconvenient.  The  following  armor- 
's with  reij.ird  to  stanuous  sulphide  which  I  have 
1  while  testing  some  of  the  methods  recommended  for 

|  ting  the   metals   of   the   arsenic   group    may   be   of 


\    n  employing  a  stannous  salt  I  repeatedly  found   a 

in  dissolving  the  sulphide  in  caustic  alkali.     Ou 

1  .  out  of  six  precipitates  of  sulphide,  only  one 

in    caustic    soda :    ou    another    occasion     four 

ssolved  readily  and  two  did  not.     Again,  when 

_•  with  the  mixed  sulphides  of  tin  (stannous)  antimony 

the  sulphides  of  antimony  and  arsenic  always 

I  ed  with  ease,  whereas  stannous  sulphide    was  often 

a  d  upon.     As   I  have  generally  employed  ammonium 

'   I'    iu  analysis,  this  behaviour  of   stannous   sulphide 

■ot  previously  been  brought  to  my  notice,  neither  is  it 

■Mpned  in  any  of  the  text-books  which  I  have  consulted  ; 

I    it  is   generally  stated    that  the  sulphide   is  readily 

■i    iu   sodium    hydrate    with    production    of    sodium 

:te  and  sodium  stanrite,  thus  : — 

>nS  +  iXalill  =  NajSnSa  +  Na2Sn02  +  2FI20. 

T  peculiarity  of  the  case  is,  that  sometimes  the  sulphide 

I  es   with   the   greatest  of   ease,    when   probably   the 

>c  n  represented  by  the  above  equation  does  take  place  ; 

o!r  times  apparently  the  stannous  sulphide  is    quite 

i«jd  upon.   It  appeared  to  me  that  very  likely  the  manner 

'li  the  sulphide   was   precipitated  might  account  for 

I  abnormalities.     In  order  to  test  this,  sulphuretted 

■  en  was  passed  into  boiling  weakly  acid  solutions  of 

is-ulphide,  and  the  resulting  precipitates  were  care- 

I  with  hot  water.     Out  of  four  seemingly  parallel 

clients  in  only  one  case  was  the  precipitated  stannous 

table  in   caustic   soda.     In  another  set  of  three 

the   precipitate   dissolved   quite  readily   each 

riinents  were  then  made  with  hot  strongly  acid 

.-.  when   practically  similar  results  were  obtained. 

I    was  there  any  marked  difference  when  sulphuretted 

•ujen  was   passed   into    cold   solutions,   nor    when    a 

'■mled  aqueous  solution  of  sulphuretted  hydrogen  was 

'P  ed.    I  next  endeavoured  to  see  whether  the  strength 

I    caustic    soda    solution    was    the    cause    of    these 

«-  acordant  results.    It  seemed,  however,  to  make  little 


or  no  difference  whether  a  dilute  solution  of  sodium  hydrate 
or  a  moderately  concentrated  one  was  employed.  But  on 
continued  boiling  with  concentrated  solutions  of  caostia 
soda,  specimens  of  stannous  sulphide,  which  at  first  seemed 
insoluble,  appeared  partially  to  dissolve,  and  after  a  time 
metallic  tin  separated  out.  In  Damraer's  Uandbuch  der 
Anorganischen  C/iemie,  it  is  stated  that  when  stannous 
sulphide  is  suspended  in  caustic  potash,  a  balanced  reaction 
takes  place,  which  may  be  expressed  thus:  — 

2K0II  +  SnS  ^  K2S  +  Sn(OH)a; 

but  that  a  concentrated  solution  of  caustic  alkali  decomposes 
the  sulphide  with  production  of  metallic  tin,  ti  similar  result 
being  also  obtained  when  concentrated  solutions  of  potassium 
sulphide  are  employed.  It  is  further  stated  that  in  presence 
of  air,  a  dilute  solution  of  potassium  sulphide  will  gradually 
dissolve  stannous  sulphide. 

It  is  a  well-known  fact  colourless  ammonia  sulphide  has 
practically  no  action  on  stannous  sulphide,  but  it  appears  to 
be  generally  the  impression,  according  to  text  books,  that  it 
is  readily  soluble  in  caustic  potash  or  soda,  with  production 
of  an  alkaline  stannite  and  thiostannite.  Xow,  although  this 
reaction  probably  does  at  times  take  place,  it  cannot,  as  I 
have  already  pointed  out,  be  depended  upon.  And  no 
method  of  separation  can  be  considered  satisfactory  which 
is  liable  at  any  time,  ami  apparently  without  reason,  to  be  a 
failure.  If  one  were  dealing  with  a  mixture  containing  only 
metals  of  the  arsenic  group  iSu,  Sb,  As)  the  fact  of  stannous 
sulphide  not  being  dissolved  by  the  action  of  caustic  alkali 
I  would  be  of  very  little  importance  ;  this  very  insolubility 
indeed  would  point  to  the  presence  of  tin  in  the  mixture 
under  examination,  when,  however,  the  problem  of  separating 
tin  from  the  metals  of  the  copper  group  arises,  the  fact 
becomes  very  important. 

Probably  the  solubility  or  insolubility  of  the  precipitated 
stannous  sulphide  is  due  to  the  state  of  aggregation  iu  which 
the  sulphide  is  thrown  clown ;  because  the  strength  of  the 
solution  of  caustic  alkali  seems  to  have  very  little  effect 
upon  the  solubility,  except  that  when  the  caustic  soda  is 
very  concentrated  and  boiling,  there  is  a  tendencv  for 
metallic  tin  to  be  deposited.  This  seems  to  point  to  partial 
solution  taking  place  in  accordance  with  the  equation 
already  given,  and  to  a  subsequent  reaction  between  two 
molecules  of  the  stannite  with  production  of  one  molecule  of 
stannate,  and  separation  of  metallic  tin,  thus:  — 

2K2Sn02  +  H20  =  K3SnOa  +  2KOH  +  Sn. 

Indeed,  on  two  occasions  when  stannous  sulphide  had  readily 
dissolved  in  caustic  soda  aud  the  solutions  had  been 
allowed  to  stand  overnight,  metallic  tin  was  found  to  have 
separated  out.  This  is  known  to  happen  when  concentrated 
solutions  of  stannous  hydrate  in  caustic  alkalis  are  boiled. 

It  might  perhaps  be  mentioned  that  when  the  stannous 
sulphide  failed  to  dissolve  in  caustic  alkali,  the  addition  of 
a  little  peroxide  of  hydrogen  or  of  sodium  caused  it  to  go 
into  solution  at  once,  although  at  times,  after  r-tanding, 
small  quantities  of  a  white  tlocculent  precipitate  separated 
out,  which  had  the  appearance  of  stannic  hydrate.  One 
would,  however,  hardly  expect  stannic  hydrate  to  remain 
undissolved  in  a  strongly  alkaline  solution. 

Stannic  sulphide  and  the  sulphides  of  antimony  and 
arsenic  always  dissolve  readily  in  caustic  alkalis  and  are 
reprecipitated  on  acidifying  with  hydrochloiic  acid,  thus:  — 

K3SbS3  +  KSb02  +  4HC1  =  Sb2S3    +4KC1  +  2H20. 
K3AsS3  +  E3As03  +  6HC1  =  As,S3  +  6KC1  +  3H20. 

From  these  equations  it  would  appear  that  the  whole  of 
the  antimony  or  arsenic  present  is  reprecipitated  as  sulphide. 
It  will  often  be  noticed,  however,  that  an  odour  of  sulphu- 
retted hydrogen  is  produced  upon  acidifying.  Xow-,  one  would 
suppose  that,  if  any  of  the  sulphur  escapes  as  sulphuretted 
hydrogen,  the  whole  of  the  metal  could  not  be  reprecipi- 
tated as  sulphide,  but  that  some  of  it  must  remain  in  the 
acidified  solution,  In  order  to  see  whether  this  was  the 
case  or  not,  I  dissolved  the  thoroughly  well-washed  sulphides 
in  caustic  soda  and  reprecipitated  the  sulphides  by  acidifying 
with  dilute  hydrochloric  acid — in  which  the  sulphides  are 
insoluble.     After   allowing   to    stand    a   few   minutes,   the 
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sulphides  were  filtered  off  and  sulphuretted  hydrogen  was 
-  .1  into  the  solution  j  a  precipitate  ol  sulphide  varying 
in  quantity  was  always  produced.  When  arsenic  sulphide 
«.is  dissolved  in  ammonium  bicarbonate,  similar  results 
«ere  obtained.  If  ammooiam  ndphida  is  employed,  the 
whole  of  the  sulphide  is  invaribly  precipitated,  this  being  of 
oourae  lue  to  the  liberation,  on  acid  being  added,  of  sulphu- 
retted hydrogen  from  the  tbjo-acids  and  from  excess  of 
ammonium  sulphide  which  ha*  been  employed,  e.g. : — 

MlJjSbs,  +  3HC1  =  3NH,C1  -:■  [H,SbS 
aHjSbSj  =  SbjSj  +  3H,§ 

In  cases  where  there  is  no  jiossibiiity  of  a  stannous  salt 
being  present,  caustic  alkali  of  moderate  strength  is 
certainly  the  more  satisfactory  solvent  for  the  sulphides 
of  the  arsenic  group,  hut  if  it  i-  employed,  sulphuretted 
hydrogen  should  be  added  before  filtering,  after  reprcci- 
pitating  tbe  sulphides  by  hydrochloric  acid.  If  this  is  n  t 
attended  to,  complete  precipitation  does  not  take  place,  SO 
that  a  very  small  quantity  of  one  of  the  metals  of  this 
group  present  with  a  large  quantity  of  another  may  very 
probably  escape  detection.  For  general  analysis  yellow 
ammonium  sulphide  is,  I  think,  to  be  recommended  :  copper 
sulphide  is  certainly  slightly  soluble  in  au  excess  of 
ammonium  sulphide,  hut  if  the  solution  is  diluted  with 
water  after  the  mixed  sulphides  have  been  boiled  with  the 
ammonium  sulphide,  practically  the  whole  of  tbe  copper 
sulphide  remains  undissolved. 

Discussion. 

Mr.  E.  Grant  Hooper  was  somewhat  surprised  thai  the 
author  had  not  referred  to  what  was  known  as  Clark's 
process  for  the  separation  of  these  sulphides.  From  a 
considerable  experience  of  that  process,  he  could  recom- 
mend it  generally.  Two  or  three  papers  on  the  subject 
had  been  published  in  the  Society's  Journal  and  another  in 
the  Journal  of  the  Chemical  Society,  but  the  process  did 
not  appear  to  be  as  well  known  as  it  deserved  to  be.  For 
the  separation  of  the  tin,  arsenic  and  antimony  members  of 
the  second  group,  the  use  of  sodium  sulphide  was  undoubtedly 
to  be  recommended  rather  than  caustic  potash  or  soda,  and 
the  subsequent  separation  of  the  arsenic,  antimony  and 
tin  by  Clark's  process  was  readily  carried  out. 

1  he  Ch  vi  BJUa  said  that  the  meeting  ought  to  feel  grateful 
to  Dr.  Perkin  for  calling  attention  to  a  fact  that  might  lead 
to  serious  errors  in  working  a  common  analytical  separation. 
He  himself  always  used  sodium  or  ammonium  sulphide, 
no  tbe  hydroxide,  a  good  orthodox  method,  and  he  could  see 
no  adequate  reason  for  substituting  caustic  alkali,  which  led 
to  the  troubles  described  by  the  author.  More  important  was 
the  fact  that  from  a  solution  of  arsenic  sulphide  in  ammonium 
carbonate  the  whole  of  the  arsenic  was  not  reprecipitated 
by  acid  unless  an  addition  of  sulphurretted  hydrogen  were 
made.  With  regard  to  Mr.  Hooper's  remarks,  Clark's 
method  was  very  admirable  in  quantitative  analysis,  but  it 
was  hardly  a  students'  process  to  be  recommended  for 
qualitative  separations. 

Dr.  G.  T.  Morgan  inquired  whether  the  author  had 
made  any  experiments  to  ascertain  whether  precipitated 
-tatmous  -ulphide  became  less  soluble  in  caustic  soda  after 
exposure  to  the  atmosphere.  Both  the  hydrated  sulphides 
of  tin  underwent  dehydration  and  became  less  soluble  in 
yellow  ammonium  sulphide,  the  change  being  apparent  in 
the  case  of  the  yellow  hydrated  stannic  sulphide  owing  to 
it-  conversion  into  the  brownish  black  compound  H2SnS3. 
The  fact  that  stannous  sulphide  behaved  like  a  hetero- 
•  otis  substance  towards  caustic  soda  was  paralleled  by 
F.  W.  Schmidt's  observation  (lierichte,  189-1,  2739)  that 
-tannic  sulphide  dissolved  to  the  extent  of  10  per  cent,  in 
ammonium  hydrogen  carbonate,  a  white  oxysulphide  being 
ipitated  on  acidifying  the  -olution.  The  correlation  of 
these  facts  rendered  Dr.  Perkin's  paper  all  the  more 
interet 

Dr.  F.  M.  PucKiN.in  reply,  said  that  it  was  more  to  prove 
the  value  of  the  different  methods  that  he  had  experimented 

on  tbe  u f   caustic   soda  ;  and   the    result    of    careful 

examination  bad  been  to  discover  the  peculiarities  to  which 
be  had  referred.  He  knew  Clark's  process  well,  and,  with 
regard  to  the  oxalic  acid  part,  usually  recommended  it  for 


the  separation  of  antimony  and  tin;  but  as  for  d> 
it   was    rather  too   long   tor  students.     With 
Or.  Morgan's    remarks,  he    had   not    noticed  anv  u 
in    the   solubility   of    stannous   chloride    after   standing 
l'4  hours  in  presence  ot  i  Rustic  soda.     l!ut  he  had  not  u- 
it  in  the  moist  condition,  and   therefore   could   not   - 
to  that. 

THE  REI   VTIVK    LEATHER-FORMING   \  ALUK  i 
THE  DIFFERENT  TANNING  MATER1 
THF.li:  SPEED  OF  TANNING   AND  WEIGHT- 
GIVING,  WITH  NOTES  ON  THE  QUALITY. 

(Leather  Sellers'  Company's  Research.      From  the  Lot, 
Leather   Industries  Research   Laboratory,  II 
Institute,  S.E.) 
ltv   joiiv  Yori.  and  r.  w.  ii.inirn.* 

(READ    BY    DR.    J.    OOltDON    PARKKR.) 

This  research  was  undertaken  at  the  in-t 
Mr.  C-  E.  Parker,  wbo.  in  conjunction  with  the  Worsbii 
Company  of  Leathersellers,  Col.  S.  li.  lieviugton,  and 
Technical  Education  Board,  provided  the  necessary  fu 
for  the  carrying  out  of  the  work  and  the  salary  of 
research  assistants. 

The  lines  on  which  we  set  ourselves  to  work,  in  ordc 
find  which  material  produced  the  best  leather  for  diflV 
purposes,  and  the  speed  of  tannin,  had   necessarily  to 
cheeked  over  throughout   the  whole  process  by  cl 
analysis.     Therefore,  the  first  part   of  the  work  had  b 
done  on  laboratory  lines,  in  order  to  find  out  whel 
modern  method  of  tannin  analysis  with  hide-powdei 
lines  laid  down  by  the  International  Association  of 
Trades  Chemists  was   correct,  whether   it  could  be  n  I 
upon  as  giving  the  tanning  value   of  an  extract  or 
material,  and   whether  the  results  obtained  in  an 
of  a  sample  of  tanning  material  was  borne  oat  in  practi 

By    the    ordinary    hide-powder    method  of    ann 
solution    of  tannin,   or  a    solution   of   the   material  t 
analysed,   is   taken,   of    a    strength    not    much 
three-tenths  of  a   per  cent,  of  tannin.     Obviously,  as    f 
some  100  c.c.  of   the   liquor   are    used  in   the  de1 
process,  aud  7  grms.  of  hide-powder,  there  is    i  vert 
excess  of   hide-powder   used,   far   more   than   surti 
absorb   every  trace   of  tannin   or  leather-forming 
Therefore   it   was   resolved   to   test   the  accuracy 
process  by  using  on  a  given  weight  of  hide-powder  a    I 
excess  of  tanning  liquor  of  known  strength,  ascertie- 
weight  of  leather  so  produced,  determining  by  8 
method  the  proportion  of  nitrogen  present  in  the  I 
leather,  and  then  calculating  from  the  weight  of  hide 
used  the  weight  of  leather  which  should  have  been  ; 
and  also  determining  by  analysis  what  amount  of  N 
matter  had  been  absorbed  from  the  liquor,  to  see 
these  results  coincided.     If  they  agreed  with  any  J 
accuracy,  it  was  claimed  that  this   should  be  a  pet 
absolute  proof  that  the  hide-powder  method  of  anal 
present  used   constituted  an   accurate  method  of 
and  gave  to  the  tanner  the  absolute  value  of  an 
or  tanning  material. 

Another  point  which  it  was  hoped  to  elucidate  ■ 
which  had  not  previously  been  investigated,  was  »1  • 
the  soluble  non-tannin  matters  of  a  tanning  roateri  0 
extract  played  any  important  part  in  leather  form;  " 
and,  further,  to  determine  what  amount  of  tannin  w  * 
combined  with  the  hide  or  hide-powder  that  it  cculd  ■ 
washed  out ;  and,  on  the  other  hand,  how  much  lanni  • 
merely  physically  attracted  and  mechanically  di 
the  surfaces  of  the  fibre  and  in  tbe  cavities. 

This  preliminary   work   was  carried  out,  fit - 
solution  containing  two  per  cent,  of  tannin  matter-  '■ 
four  per  cent.,  and  then  ten  per  cent. ;  firstly  0  I 
hide-powder,  and   secondly  on   coarse  hide   r;- 
practical  working  was  carried  on  as  follows  : — 

250  c.c.  of  tan  liquor  was  taken,  of  such   - 
it  contained  exactly  four  per  ceut.  of  tannin  me 

•  The  first  two  years'  work  of  the  research  was  d' 
Youl.  the  third  year's  work  by  Mr.  R.  V.  Cirillilti.ana  tin 
checked  and  tabulated  by  Dr.  J.  Gordon  Parker. 
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lylinder,  of  a  capacity  of  two  litres,  wiis  placed   Hi 

is.  of  hide-powder;  to  this  was  added  250  c.c.  of  water. 

iglus  cylinder  was   fixed  in  a  churn,  and  churned   for 

hoar   until    the   hide-powder   had   become   thoroughly 

silled.    Then  at  intervals  of  half  an  hour,  with   regular 

i  ,1'iiifiit.  50  c  c.  of  the  stock  liquor    was  added  until  all 

!    liquor  had  been  added.    The  churn  was  then  rotated  for 

rtherhour;  thus,  at  the   end  of  three  hours   the   total 

was  complete.      It   was   ascertained  that   this    was 

Other   experiments    were   carried   out   for   six 

h  rs,  but  gave  the  same  result.     It  will  be  seen,  therefore, 

c.c.  of  a  four   per  cent,   solution  plus  250   c.c.  of 

•r    make    500   cubic   eenlimetros  of   a   two    per    cent. 

tiou  of  tannin  on  1(1  gnus,  of  hide-powder. 

was  now  removed  from  the  cylinder,  put  on  to 
n  filter  funnel  plugged  with  glass  wool,  and  allowed 
in  tot  12  hours,  and  well  pressed  down.  The  mass 
■at  her  was  then  weighed,  a  portion  taken  for  the 
initiation  of  moisture,  and  calculated  on  the  dry 
lit.  A  portion  of  the  leather  so  formed  was  taken 
waahed  through  a  funnel  with  a  litre  of  distilled 
,  the  remaining  leather  again  weighed  after  dripping, 
the  moisture  determined.  We  thus  get  the  actual 
it  of  dry  leather  produced,  and,  secondly,  the  actual 
>f  leather  after  washing,  or,  in  other  words,  the 
m  nt   of  tannin  combined    permanently  with  the  hide- 

■  filtrate  from  the  first  dripping    was    analysed,    and 

1  from  the  original    strength  of  the   liquor,  gave 

amount   absorbed    by  the  hide-powder,    and    the 

_'<  give  the    amount  washed  out.     These   calculated 

-  will  be  seen  from   the  following  Table  A,  coincide 

ely  closely. 

leather  before  and  after  washing  was  then  examined 

I  ihl's  method,  and   from  the  results   obtained  the 

l  tannin  absorbed  was  calculated  from  the  original 

of  hide-powder. 

1  i  iparing  these  three  results  side  by  side  in  Table  A,  on 

"  cent,  solution,  it  will   be  noticed  that  the  figures 

Mth  a  degree   of   accuracy   which   critics  of   the 

iler  method  of  analysis  could  never  have  expected. 

Table  A. 

per  Cent.  Solutions  and  10  grins.  Hide-powder. 


Total. 


Manual. 


Grms. 

leitr.ict 2P6 

(undecolorised)  '    20'7 

(decolorised)...  20"2 

ho 26-0 

(     ..        (crude) 22'2 

•        (decolorised)..  23"2 


Grms. 
21-5 

20-a 

20-0 
26-0 
22-1 

22-7 


Grms. 
21-7 

2II-H 

sri 

25  9 
22-1 
83-2 


Per 
Cent. 

1H 
132 
123 
187 

II.'. 
157 


-   -3 

After  Washing. 

Material. 

£     = 
x  .  o 

St1  a 

.'-     - 
1*     t 

Grms. 
15-9 
16-8 
15-8 
20-2 
17'8 
17-7 

Grms. 
16'2 
17-3 
15*5 

Grms. 
15-8 
17-3 

15-2 
19'7 

18-U 
IS -2 

Per 

Cent. 
27 

2n 
22 

umk'colorisoil) 
■        (decolorised. . . 

(orode) 

(decolorised) . . 

17-7 
17'9 

l!l 
22 

lulu  series  of  experiments  was  carried  out  on 
•  lines,  hut  using  a  four  per  cent,  solution,  aDd 
I  ten  per  cent,  solution.     Comparing  these  tables,  a 


similar  correspondence  is  noticed  between  the  actual  weight, 
the  Kjeldahl  results,  and  the  loss  in  strength  shown  by 
analysis. 


Tablk  I!. 
I  per  <  'rni.  Solutions. 


lotel. 


Material. 


G  rms. 

\  a  Ionia 23 'S 

M  vrolmlans 20*3 

i  >ak  bark 26*3 

Mimosa 21 't» 

Quebracho  won  I -r.vx 

Canaigre  rool 2s-t; 


fej 

5—     1 

60.2 

.4*  % 

-'? 

G  ni  is. 

(Inns. 

84*6 

2V5 

20"5 

80"5 

26*7 

26-7 

21  \3 

213 

23*1 

23-2 

83-1 

.-«-a 

c.a 


Her 

Cent. 

1H1 

135 

2H7 
1  I.". 
1K6 
271 


Material. 


After  Washing. 


K< 


Grin*. 

Valonia 15*9 

Myrohalans 14'9 

( >ak  bark 19  ■  0 

Mimosa ]5-2 

Quebracho  wood 17'5 

Canaigre  io,t  18*(i 


0a 


°~  a 
JSP 


Grms. 
16-4 
150 
19-0 
14*9 
17-8 
19  9 


Grins. 
16-4 
I.".' 1 
lil'll 
14  5 
17-8 
20-3 


Per 
Cent. 

33 

26 

29 

32 

24 

3!  I 


iO  piT  Cent.  Solutions. 


Total. 

Material. 

i  .2 

•3  = 

u 

u 

11 

CM 

'5 '53 

Grms. 
30-3 

28'6 
2S-II 
40'7 
318 
843 

Grms. 
29-8 
28-8 
28-5 
40-9 
31-0 
34-8 

Grms. 
30'8 
30-2 
29-6 
4IV9 
S4#S 
349 

Per 

Cent. 
.14-. 

Chestnut  extract  (undecolorised) 
„        (decolorised)  .. 

235 
229 

„             ;,        (decolorised)  . . 

27n 
313 

After  Washing. 


Material. 


Oak  wood  extract 

Chestnut  „  (undeci'l  irised 
„  „        (decolorised)  . 

Quebracho    , 

Hemlock        „        (crude) 

„  .,        (decolorised)  . 


s»  . 

*c 

>>  0 

-—  x:  to 

n  — 

Weigh 

Analj 

be" 
,-   ! 

Per 

Grins. 

Grms. 

Grms. 

Cent. 

17-8 

17  9 

18-8 

39 

17-7 

17-7 

18-3 

39 

1IV9 

17-3 

17'3 

40 

27-1 

27-3 

27-2 

33 

22-9 

•>.>-4 

23-4 

31 

19-9 

19  7 

19-9 

58 

To  make  the  work  still  more  accurate,  a  second  series 
was  carried  out  on  a  somewhat  larger  scale.  In  this  case 
hide  chips  or  raspings  were  taken  in  slightly  larger  quantity, 
and  a  larger  volume  of  water.  In  this  case  15  grms.  of 
hide  raspings  were  taken  and  treated  with  a  litre  of  four 
per  cent,  solution  of  12  different  tanning  materials.  The 
whole  procedure  was  carried  out  identically  with  the  former 
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li.it  is  to  my,  the  shavings  were  swelled  with  water,  end 
pradnaDy  in  successive  quantities  the  tan  liquor  was  added. 
A>  the  pieces  of  leather  were  coarser,  longer  time  was  given, 


and  the  weight  obtained,  the  amount  of  tannin  uneomliin 
and  the  amount  combined  were  ascertained  exactly  • 
same  us  above.     The  following  table  shows  the  results. 


Table  C. — Hide  Saavxirafi. 
4  per  ( 'ent.  Solutions. 


Material. 


Total  Weight. 


Alter  Washing, 


H.v  Ictual         Gain  in        i«.irs!« 

Analysis.       Weight.        Weight       Aml)SlS' 


Valoiua 

Hjrobalans 

( Ilk  bark 



acho  wood  

extract  

Canaigre  toot 

Chestnut  extract  (decolorised) 
raku.vd     ..        (deroli  11-.  '1 

.,        [crude  i 

II.  n  lock     ..        (decolorised) 

,,       (crude) 


S3 

•Jiil 

510 

4(1-8 

Hill 

II  I'll 

878 

321I 

39*9 

41-1 

H-ll 

42-0 


SS-8 
B8*S 
51-8 

lir  I 

ITS 
ll'l 

82*3 
39-8 
10-8 

l'.-s 

I -J-  -I 


19(1 

126 

saa 

223 

226 

227 

205 
164 

228 
281 
251 
245 


24'fl 

2ll'7 
80*2 
27*6 
17-9 
29*6 
31*1 
25-4 
27-8 
28-4 
20-9 
80-4 


Actual 
Weight 


24-2 

211-1 

:nv2 
27-0 

17-2 

■:>  s 

si -a 

25  -6 

27-a 

28-7 

ao-a 

80S 


I    .. 


IVi    I 

32( 
29'l 

4i-i ; 

S3-. 
67' 
28- 
18- 
37' 
81- 
»■ 
t'l- 


On  comparing  the  analysis  of  the  liquor  before  and  after, 
it  was  found  that  the  non-tannin  matters  certainly  do  play 
an  important  part  in  tanning,  and  in  some  form  or  another 
they  enter  into  combination  to  form  leather.  But  in  several 
cases  it  was  noticed  that  the  amount  of  insoluble  matter 
frequently  increased  during  the  process  of  tanning.  To 
find  out  the  cause  of  this  opened  up  another  line  of  research, 
which  was  carried  out  as  follows  : — 

A  quantity  of  strong  valonia  liquor  was  freshly  prepared 
during  the   summer  months  from  good  Smyrna  valonia,  and 


Anal jses  from  the  ( 

ash. 

Valonia. 

Freshly 
pre- 
pared     afier. 

Liquor. 

-.Idays       '■''-          }!S 

.,,„.;        days 

auel-       alter.       alter. 

191 

days 

after. 

Tanning      sub. 
glances. 

iV'ou  -  tannine 

matter. 
Insoluble  matter 

Water 

14-64       ll"97 

6-60  |      6-e4 

om       a-8l 

7s   u        78-58 

11  40 
G'72 

3*68 

7s  '20 

10-71!       10-98 

6-88        0-70 

l'84         4'St 
!8   52        77  !'S 

10-80 

C.-80 

I-.-.2 
77-88 

lOO'OO      100-00     100-00     100*00     100-00  i  1U0-00 

Percentage  of  loss  in  i 
tanning  strength  . .  ) 


1S-2I        23*13        26-64       2500  ;     26-2.J 


Analyses  from  Laboratory  Sample. 


Valonia. 


Freshly 

pre-  56  days  91  days 

pared  after.       after. 
Liquor. 


Tannine  substances.... 

Non-tanning  matter 

I  nsoluble  matter 

Wattr 


132  153 

days       days 
after,      after. 


14-64 


irr.l 
78-12 


13-10 
6*56 

1-78 


12'7I 
6-62 
1-76 

7s  B8 


12'22 
6-46 

2'2S 


12-04 
6-36 

2-1 


;,    ,,,         ;,,..j._. 


inn-Hi     100-00     100*00     100-00     100*00 


Percentage  of  loss  in  ta  iniugl      ,,.... 
-•Hi • f      '     " 


12-98 


16-53 


17-76 


1    rther  Analysis  of  Laboratory  Sample  6.     Exposed  for 
14  days  after  standing  fine  months. 

Tanning  si  it 'stances tB'84 

Non-tanning  matter G'34 

Insoluble  matter 0-5* 

Water 7s  71 

100*00 


analysed.     The   specific  gravity   of  the  liquor   wai 
A  sample  of  this  liquor  was  taken  from   the  cask 
into    a    bottle,  which   was  kept  in   the  laboratory,  li    . 
corked,    in    a  warm    place,   but  away  from  the   lielit. 
bulk  of  the   liquor  was  kept  in  the  cask,  covered  v  > 
layer  of   oil  about   one  quarter  of  an  inch  thick  to 
evaporation.     Every  few  days  the  liquor  was  well  plu.il. 
fo  thatlhe  air  should  have  free  access,  the  c:>!    hi  i 
in  a  cool  place.     No  mould  or  decomposition  si 
during  the  experiment.     From  lime  to  time  fresh  110  *•. 
were  made  from   both  cask  and  bottle,  the   last  beine.  A- 
in  mid-winter.     The  laboratory  sample,   after  standii  h 
five   months,  was   placed   outside  for   14  days  in  tl  dt, 
light  and   cold.     The   tables  in  previous  column  ihi  »• 
analytical  results  obtained. 

As  will  be  seen  from  the  last  table,  the  exposure  to 
cold   and  air  for   11   days  of  the  laboratory  sam| 
after  standing  for  live  months  does  not  seem  to  have  I  : 
appreciable  effect  upon  it.     This   sample,  however,  -1  I 
loss  of  17 '75  per   cent,  of  tannin   strength  after  in 
months'  standing,  and  even  this  loss,  considerable  thi  h 
is,  does  not   equal  the  loss  of  tannin  strength  in  th  » 
after  standing  for  less  than  two  months.     The  lot 
case  of  the  cask   liquor  would   seem  to  have  nttui1 
maximum  after  about  19  weeks'  exposure. 


M.'i  ri  ibala 


Tanning  substances .. 
Non-tanning  matter  . 

[nsoluble  matter 

Water 


Freshly 

prepared 
Liquor, 


11  days       53  da] 
after.         after. 


1  t-ee 

5-98 

1T.2 

77'sl 


100-00 


i2'c«  li-aa 

7-44  7-58 

2*116  !        2-Sl 

77-84  77*61 


ion-no    I    100-00 


Percentage  of    loss  in    tanning)!      -.,,.,,.  1u., 

strength j"       1S  M 


M;  i  (>1  iilans. 


Tanning  sub 
Non-tanning  matter  . 

'  "I"  matter 

Water 


lv ntage  of  loss  in  1  . 

tanning  strength...  i 


129drya 
alter. 


11*80 

7-10 
8*24 
78*00 


1110-00 


22-92 


after. 


11  "22 
7W 
3-M 

10000 


2346 


A    .similar  set  of  experiments   was   carried 
myrobalans  liquor,  freshly  prepared,  which  sbi 
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l.nsitv  of  1-096.  Precisely  the  same  precaution?  we're 
,,ii  witli  the  myrobalnns  liquor.  The  results  are  expressed 
tabular  form  ill  the  second  column  of  preceding  page. 
Again  here  is  shown  :i  very  great  loss  of  tannin  strength, 
Mich  the  loss  is  not  so  great  as  with  valouia,  and  the 
limum  quantity  docs  nut  appear  to  be  deposited  until  it 

i  for  about  three  weeks.     It  is,  however,  of  in 
the   rapid    increase   of    non-tannin    matters   after 
ading  only  1 1  days,  an  increase  "I'  2-1  per  cent. 
Mimosa  bark  was  then   tried  in  similar  manner  with  a 
-lily  prepared  liquor  at  a  density  of    1-058.      It  n 

that  this  liquor  behaves  quite  differently  from  the 
irs.  Its  total  loss  of  tannin  strength  alter  standing  nine 
nths  was  slightly  less  than  two  per  cent. 


Mimosa  Bark. 


I  III11K  Si'! 

i.tuming  matter 
I  >lublr  matter 

'  er 


Freshly 

prepare. 1 

Liquor. 


11-16 

I  .  <  J 

(110 

- 1  -  ■ 


after. 


11-14 

I'MI 

IV 12 
B3/94 


lOO'OO         Hhi-ihi 


Ol  less  iii  tnnnim;  strength. 


O'lTi' 


■j:.  i  days 


W9» 

1        - 

0-56 

- 


I 

1-87 


lie  analyses  given  in  the  above  tables  were  each  dune 
uplicate,  the  same  hide-powder  being  used  throughout, 
being  kept  in  a  well-stoppered  bottle, 
he  three  materials  selected  are  characteristic  of  their 
- ;  the  myrobalans  being  one  of  the  commonest  materials 
in'  pyrogallol  series  of  tanning  materials,  the  minmsa 
ling  the  catechol  tannins,  and  valonia,  like  cak 
.  possesses  the  characteristics  of  both  these  classes  of 
liug  materials. 

he  insoluble  matter  deposited  from  these   liquors  was 

id,  as  was  expected,  to  be  ellagic  acid,  otherwise  knovu 

bloom  "  in  tanning.     To  the  leather  manufacturer  this 

i  extremely  important   matter,  as  hitherto  in    practical 

lias  been  more  generally  supposed  that  the  bloom, 

llagic  acid,  was  formed  by  the  decomposition  or  splitting 

if  the  non-tannin  matters,  and  not  at  the  expense  of  the 

n   subsumes.     The  above   results  show,  however,  that 

whole  of  the  decomposition   is   at  the   expense  of  the 

in  matters   only,   which    explains  why   a   liquor   after 

si  ding  cither  on  the  goods  in  the  tan  pit  or  in  a  pit  without 

le  ler  becomes   mellow   and    less    astringent;    and   also 

•  why.  when  a  pack  of  tanned  butts  are  put  into  a 

■  nade  strong  liquor  of  valonia,  and  allowed  to  stay 

for  a  month,   the  butts  on  being  finished   have  not 

•ased   to   any   practical   extent   in  weight,   but    if   the 

■rbe  analysed  before  and  after,  it  will  be  found  that  it 

ist  about  10  per  cent,  of  its  tanning  strength.     Hitherto 

ers  generally  have  been   under  the  impression   that  a 

al  of  tannin  was  lost  either  by  fermentation   or  by 

ans,  but  the  above  results  show  that  the  tannin  is 

lost,  except  in  the  sense  that   it   is  decomposed  into 

r.hle  ellagic  acid,  which  deposits  itself  in  and  on  the 

er  and  in  the  liquors. 

toller  important  practical  inference  to  be  drawn  from 

bove  results  is  that  as  a  fresh  tanning  liquor  rapidly 

sits  bloom,  the  liquor  should  be  leached  as  rapidly  as 

ble  and  used  fresh  upon   the  older  goods  in  the  layers. 

probably   not  advisable    for    the  purposes    of    sole 

er  tanning  to  pump  layer  liquors  back  upon  the 

used  over  and  over  again,  as  by  this  means  the  bloom, 

i  is  a  weight  giving  substance,  is  filtered  out   in   the 

es,  and  the  liquor  on  returning  to  the  goods  does  not 

ss  the   same   weight-giving   powers   as    if  it    wi  re   a 

y-cxtracted  liquor.     For  this  reason,  as  well  as  the 

s,  it   is  better  tn  work  layer  liquors  out  through  the 

rd,  instead  of  returning  them  to  the  leaches. 

the  above  work  was  carried  out  in  duplicate,  and  in 

cases  in  triplicate.     Each  analysis,  both  tanning  and 

]eldahl's  method,  was  done  in  duplicate  on  duplicate 

ea,  and  eutailed  over  a  year's  work. 


h 


We  claim  lliat  we  have  succeeded  in  proving,  within  the 
ordinary  experimental  error,  that  the  hide-powder  method 
as  now  used  is  an  accurate  representation  of  the  leather- 
forming  quality  of  a  tanning   material;  that   the  exce 

1  inulii  used  makes  no  practical  ditl'erenee  upon  the  n--iilts, 
with  the  exception,  of  course,  of  producing  greater  weight; 
but  throughout  the  work  the  results  are  proportionate.  It 
is,  however,  freely  conceded  that  the  matter  reported  by 
leather  trades'  chemists  as  soluble  non  tannin  matters  miy 
largely  add  to  the  weight  of  leather  by  being  held  iu  the 
interstices  of  the  hide  fibre,  but  these  do  not  actually 
combine  with  the  fibre,  and  can  be  washed  out.  Therefore, 
a  larger  percentage  of  these  soluble  non-tannins  will,  as  a 
rule,  add  to  the  value  of  any  tanning  material  by  the 
formation  of  organic  acids,  which  plump  and  swell  the 
hide,  and  so  facilitate  the  deposition  of  more  tannin  within 
the  fibres  of  the  leather. 

Practical  Pari. 

With  a  view  of  ascertaining  what  relation  the  results 
obtained  in  the  laboratory  bore  to  results  actually  obtained 
iu  working  on  a  practical  scale,  a  series  of  experiments  was 
entered  upon  with  this  object. 

For  the  purposes  of  the  experiments,  24  hide  butts,  all 
in  a  uniform  condition  from  the  lime  pits,  and  as  far  as 
possible  similar  in  character,  uniform  in  size,  weight,  and 
thickness,  were  procured.  They  were  placed  in  a  solution, 
technically  called  "  borophenol "    (prepared  by  dissolving 

2  per  cent,  boric  acid  and  h  per  cent,  phenol),  with  a  view 
of  removing  the  lime  from  the  surface  of  the  hides, 
preparatory  to  being  placed  iu  the  "  suspender  liquors." 

Iu  practice,  this  treatment  with  a  delimiug  agent  is 
becoming  more  general.  Until  recently,  the  liquors 
referred  to  were  relied  upon  as  being  of  sufficient  acidity 
to  neutralise  the  lime,  but  the  practice  of  using  borophenol 
or  other  deliming  agent  is  to  he  recommended.  The  hides 
w  ere  scudded  and  well  washed  after  this  treatment. 

The  hides  for  our  purpose  were  specially  selected,  well- 
grown,  all  as  nearly  equal  in  weight  and  quality  as  possible, 
and  arrived  in  our  yard  in  what  is  known  as  the  limed 
condition.  Each  hide  had  been  cut,  or,  as  it  is  called, 
"rounded,"  i.e.,  the  heads  and  belly  removed;  and  the 
butts  as  they  arrived  were  exactly  6  feet  long  by  4  feet 
broad.  Each  butt  was  cut  into  six  pieces,  24  inches 
square,  and  no  two  pieces  from  the  same  back  or  hide  went 
into  the  same  pit ;  so  that  each  pit  contained  a  "  pack  " 
of  12  small  butts,  each  piece  representing  a  different 
hide. 

Before  placing  the  "  butts "  in  a  decoction  of  tannin 
known  as  a  "  suspender  liquor,"  eaeh  butt,  as  has  been 
stated,  was  cut  into  si?:  pieces,  making  a  total  of  144  pieces 
of  hide  butt,  each  measuring  24  inches  by  24  inches.  As 
12  different  tanning  materials  were  concerned,  it  was 
necessary  to  have  12  distinct  pits  corresponding  to  the 
tanning  materials,  and  the  process  of  tanning  was  carried 
out  to  the  end  in  each  pit. 

Working  on  the  large  scale  in  the  tanyard,  the  leather  in 
process  of  tanning  is  generally  moved  forward  from  pit  to 
pit  into  liquors  of  greater  strength.  In  the  above  case,  owing 
to  lack  of  space,  it  was  found  more  convenient  to  continually 
strengthen  the  liquors  in  the  same  pits. 

The  strength  of  each  of  the  suspender  liquors  was  made 
the  same  throughout,  i.e.,  0-25  per  cent,  of  tannin,  as 
determined  by  the  hide  powder  filter  method.  This  without 
regard  to  the  barkometer  strength.  The  liquors  were 
uniformly  strengthened  at  the  same  time.  After  three 
days  in  the  suspender  liquors  the  liquors  were  strengthened 
by  the  addition  of  J  per  cent,  of  tannin  ;  after  a  further 
two  days  the  strength  was  increased  by  i  per  cent,  of 
tannin.  The  liquors  were  strengthened  at  intervals  of  three 
to  four  days  by  J  per  cent,  tannin  up  to  the  34th  day  iu 
"suspenders,''  when  the  goods  were  taken  off  the  poles 
upon  which  they  were  suspended,  and  the  "handler"  sta'e 
commenced. 

Au  analysis  of  the  suspender  liquors,  as  shown  in  the 
following  table,  will  no  doubt  be  interesting  as  bearing  upon 
the  condition  of  these  liquors;  but  owing  to  their  beino- 
decomposed  to  an  extent,   forming   acids,  &c.,  it   is  im° 
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10    take    ihe   evidence  of  their  analysis  as  the 
•neaiure  of  the  absorption  of  tannin  matters  by  the 

hide. 


is 


Valonia 

\1\  1.  Ii.ihms    

rk 

M      osa 

Quebracho  wood... 
„        extract 

Canaigre 

Chestnut  extract... 
Oakwcol     


Hemlock  . 


extract . 


Per 

Per 

0 

Cent. 

(',.,,1. 

I'll 

1-12 

1    s- 

fSO 

:i 

1-17 

:. 

IIS 

0'87 

4 

,-,,-j 

040 

4 

rui 

0'36 

11 

rta 

1'48 

!l 

1-88 

0  74 

\-r,r, 

1-26 

1:1 

1-70 

l-ss 

'.1 

1:12 

112 

!> 

I'U 

1-21 

Per 

1 
11-  18 

ii'ji; 

llll- 

inn: 
O'lB 

n-21 
u-22 
0-26 

11-21 
11-11 

O'M 


Per 
Cent. 

,,   '<•<_ 

,  88 
98  12 
!  iv  -;,2 
98'  1- 
'.17-11 
'>;■,;•< 
98-92 
9(1-83 
97*42 
97-50 


The  amount  of  tanning  which  the  suspender  liquors  per- 
forin is  to  strike  through  the  hides,  the  main  feature  being 
the  colouring  of  the  goods  evenly  by  suspension,  fixation  of 
the  pelt,  and  swelling  of  the  hide.  A  refer,  nee  to  Table  I 
will  show  the  extent  to  which  leather  is  formed  up  to  the 
34th  day. 

A-  the  result  of  the  breaking  up  of  the  tannin  and  non- 
tannin  matters,  a  certain  amount  of  acid  is  generated,  and 
the  amount  of  aciditv  produced  differs  according  to  the 
tannins  material  need.  This  acidity  consists  of  a  mixture 
of  acetic,  propionic,  and  lactic  acids,  and  is  extremely  im- 
portant, the  swelling  of  the  leather  in  the  early  stages  being 
largely  dependent  upon  this. 

On  the  completion  of  the  "  suspender  "  stage  in  the  pro- 
cess each  of  the  twelve  tannin  liquors  had  their  respective 
acidities  estimated  by  titrating  10  c.c.  of  the  liquor  with 
standard  lime  water  by  Procter's  method.  The  following 
are  the  results  obtained  : — 

Table  1. 
10  r.c.  Liipinr. 


Material. 


Lime 
Water. 


C.c. 

Valonia '  * 

MyrobaUns '     ' 

Oak  bark 4." 

Mimosa ;  ' 

Quebracho  wood -  ;> 

extract \  ;' 

Canaisre  root ■)• 

Decolorised  chestnut  extract 24 

„          oakwood      ■>'" 

Undecoloriaed      ..         jj'jj 

Hemlock  fluiil  I--.-1 ■>  s 

extract ?'J 


Expressed  as 
grms.  of 

Acetic  Acid 
per  litre. 


Grm. 
I'M 

4  32 

12 

0-51 

0-69 

0-57 

0-6SI 

0-72 

l-M 

1-17 

I'M 

2-25 


The  following  table  shows  the  character  of  the  liquors  11 
the  end  of  the  "  handler  "  stage  : — 

Tabu  2. 


Valonia 22 

Mvrubalans 2.1 

Oak  bark IW 

Mimosa n 

Quebracho  wood 7 

„        extract 7 

Canaigre 20 

Chestnut 18 

Oakwo.nl  extract 19 

die-  20 
coiorised) . 

Hemlock  essence  131 

extnet 13S 


Per 
Cent. 

2-27 
S'OS 

1  72 
2-110 

ri>: 
l'SS 
1'92 

1-98 
2'20 
2- til 

f.is 
2-13 


Per 

lent. 
1  -77 

2 'OS 
i  ■■.•II 
irsi 
0-48 
ll-7'.l 


Per 

Cent. 

rot 

0    S| 

O  ! 


94-0; 
94-0! 
9S-6 

itir  in 


1-12 
1-045 

2-01 


run 

1-12 


ii-hi; 

97-S- 

013 

'.>;•; 

irsi 

ii  58 

O'M 

■ 

(1 "  "12 

010 

O'M 

The  final  stage  in  the  tannage  was  now  begun.  Tl 
series  is  known  as  the  "  layers,"  or  "  lay  away  pits."  Tl 
object  of  the  layers  is  to  impart  firmness  to,  and  to  iocrea 
the  weight  of,  the  leather,  and  to  deposit  ellagic  acid 
"  bloom."  In  this  process  the  goods  were  laid  flat,  wi, 
a  layer  of  pumice  stone  between  each  piece.  This  su 
stance  was  chosen  to  take  the  place  of  the  ground  tannii 
material  usually  employed.  The  pumice  stone  answers  tl 
same  purpose  by  allowing  the  liquors  freely  to  circula 
between  the  butts.  Hut  from  its  inert  character  it  did  n 
complicate  the  question  by  adding  to  the  tanning  streof; 
of  the  liquors,  or  by  the  deposition  of  bloom  in  and  on  1 
hide,  confuse  the  question  of  weight. 

In  the  "  layer"  stage  the  strength  of  the  tannin  liquc 
is  increased  systematically  at  definite  periods,  which  : 
known  technically  as  the  first  layer,  second  layer,  third  lay 
foirth  layer,  and  so  on. 

The  strength  of  the  liquors   for   the  first  layer  was 
creased  by  only  ^  per  cent,  of  tannin  matter,  and  allow 
to  remain   at   this  for  6  days,  which  period  completed  i 
first  layer.     For  the  second  layer  the  strength  was  uteres! 
by  1  per  cent,  of  tannin,  and  the  butts  remained  in  this 
7  days.     Previous  to  the  third  layer  the  whole  of  the  - 
liquors  were  run  out,  the  pits  cleaned,  and  fresh  liquor  r 
in.     Each  of  the   fresh  liquors  was  of   the  same  strong 
i.e.,  containing  4  per  cent,   of  tannin  matter.      The  got 
remained  in  this  layer  for   15   days.     For  the  fourth 
final  "  layer  "  the  liquors  were  strengthened  by  1  '.  r 
of  tannin,  and  allowed  to  remain  in  this  for  16  days,  at 
which  the  tannage  was  complete. 

The  following  table  is  an  analysis  of  the  fourth  la 
liquors,  when  the  tanning  was  complete  -. — 

Table  3. 


The  temperature  of  the  suspender  liquors  was  20°  C. 

For  the  "  handler  "  stage  the  goods  were  laid  flat  one  upon 
another  in  the  pits,  and  the  tanning  liquors  considerably 
freshened,  and  to  each  pit  was  added  sufficient  fresh  liquor 
to  raise  the  strength  i  per  cent,  of  actual  tannin  matter. 
The  liquor-  were  »y  -i".  matically  strengthened  every  five  to 
six  days  with  ',  per  cent,  tannin  matter  on  volume.  Upon 
every  addition  of  fresh  tannin  liquor  a  corresponding 
amount  of  the  old  liquor  was  taken  out.  In  this  stage,  as 
the  name  implies,  the  goods  were  "  handled  "  frequently  by- 
drawing  them  out  of  the  pit,  allowing  them  to  drain  on  the 
edge  for  a  short  time,  then  returning  them  to  the  liquor. 
In  practice,  the  hides  are  moved  into  the  next  pit,  there 
being  a  series  of  pits  used  in  this  stage.  The  length  of 
time  employed  in  this  "  handler  "  stage  was  40  days.  The 
temperature  of  the  liquors  had  gone  down  to  17°  C.,  owing 
to  colder  weather. 


Valonia 

Mvrobalans 

Oak  hark 

Mimosa 

Quebracho  wood... 
„         extract. 

Canaiirre 

Chestnut  extract... 
Oakwood      , 

colons,  1 1 

Hemlock  essence. 

extract. 


(lie- 


1 

1 

05 


38 
83 

45 

21 

15i 

13 

40 

27 

32 

SS 

21 
24 


en 

.51 

«.= 

E-  = 


Per 

Cent. 
S-13 
2-56 
3-42 
8-96 
3-40 
2-71 
3-24 
3-04 
8-26 
8-28 

.T  II-. 
3-18 


s 

c 
§ 
S 

a 

i 

1 
a 

'/: 

Per 

Per 

2-75 

3-92 

1-88 

6-30 

1-24 

1-84 

0'88 

o-.-,i; 

u-53 

0-28 

T48 

0-80 

0-88 

8-58 

0-84 

2-38 

0-48 

2-54 

11-30 

I 

,., 
I 

IK- 
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In  tabulating  the  analytical  results  of  liquors  obtained  al 
completion  of  each  stage  in    tin-   process,  onr  object  is 
t   to  attempt   to   account    for   the   tannin    added,   by   a 
analysis   of   the   liquors,   because,  as  we  have 
pointed  out,  such  a  nut  hod   could  not  bo  adopted 
h   any   degree   of   accuracy,   and   also   because  at   each 
ilitiou  of  fresh  liquor  a  corresponding  volume  of  the  old 
'nor  was  taken  out,  which  further  tends  to  complications. 
,■  interest  in  the  tables  lies  in  a  comparison  of  the  three. 
Attention  has  recently  been  drawn  in  technical  circles  to 
-non   of  barkometer  readings  as  representing  the 
cngth  of  tanning  liquors.     The  practice  of   using  bark- 
ng    calculations    upon    their   readings    is 
ill  vogue  amongst  tanners.     The  barkometer  is  a 
ni  of  hydrometer,  the  readings  of  the  barkometer  corre- 
lating to  the   last  two  figures   of  the  specific  gravity  : 
060   specific  gravity   would   be   GO   deg.  bk.,  1 '024 
cific  gravity  would  be  24  (leg.  bk.     Therefore,  while  the 
ter    gives    no    indication    of   strength   of    tannin 
be  differences  indicate  loss  with  fair  accuracy  in 
etieal  work.     A  comparison  of  the  barkometer's  readings 
h  the  percentage  of  tanning  matters  in  the  above  table- 
BODcIusively    that   there    is   absolutely    no   relation 
the  barkometer  readings  and  the  strength  of  the 
mr  in  actual  tanning  matters. 

toning  materials  other  than   those   in  extract   for- 

rly   had   to   be  leached  before   using.     Leaching  is   an 

ration  which  consists   in  extracting  the  tannin  matters 

i.     The  aqueous   solutions  of  tannin  so  obtained 

■  r  entirely  from  one  another,  both  in  their  action  aud  in 

they  undergo  on  the  effect  of  standing  or  ex- 

Fbr   instance,   the    valonia   liquor    turned    sour 

-ing,  aud  the  myrabs  liquor  quickly  followed  suit. 

h  these  liquors  also  deposited  a  considerable  quantity  of 

gitannic  acid.     The  remaining  leached  liquors  remained 

e  fresh  and  clear. 

he  goods   were   now    dried    out   "rough,"   aud    then 

(bed,    oi  average   sample   being   taken  for    moisture. 

y  were   then   returned   to   their   respective   layers,   and 

lined  there  a  week.     The  butts  were  then  washed  in 

C.j  and  allowed  to  drain,  then  hung  up  to  dry. 

following  day  it  was  found  that  a  heavy  mould  growth 

in  overnight  on  the  leather  tanned  with  canaigre. 

i  was  immediately  taken  down  and  wiped  over  with 

irMic  acid  cloth  and  re-hung.     Four  days  afterwards 

butt  was  found  again  covered  with  a  heavy  mould, 

'    the  leather  tanned  with  myrobalans  was  also  in  the 

e  condition.     Hoth  bults  were  treated  with  carbolic  acid 


as  before.  Three  days  later  the  same  butts  again  showed 
indication  of  a  mould  growth,  and  were  again  treated  with 
carbolic  acid. 

The  drying  proceeded  very  slowly,  and  took  place  in  a 
fairly  dark  room,  no  oil  being  used,  as  is  usually  the  case 
when  drying  leather.  Heat  was  used  only  when  the  drying 
«a-  nearly  complete.  The  canaigre  and  myrobalans  butts 
appeared  to  shrink  on  drying,  the  latter  contracting  con- 
siderably and  becoming  exceedingly  bard  and  horny.  All 
the  leather  was  very  firm  after  having  been  dried.  The 
valonia  and  chestnut  tannages  appeared  to  have  deposited 
the  most  "  bloom." 

In  practice,  the  butt-  are  frequently  somached  to  improve 
the  colour.  This  was  omitted  so  as  not  to  affect  the 
analytical  results. 

The  butts  from  each  pit  were  evenly  divided  into  three 
portions  to  allow  of  finishing  in  different  ways.  One  lot 
was  simply  oiled  over  on  the  grain  with  cod  nil,  and  hung 
up  to  dry.  This  constitutes  "  rough  finishing."  Another 
lot  was  scoured  and  pinned  out.  This  operation  is  carried 
out  with  stone  slickers  by  working  on  the  grain  side,  the 
object  being  to  stretch  the  leather,  lake  the  creases  out, 
and  remove  grit,  bloom,  dirt,  &c,  from  the  surface.  After 
this  the  leather  is  oiled  carefully  on  the  grain  with  cod  oil, 
aud  hung  up  until  "  sammed,"  i.e.,  till  in  proper  temper 
(semi-dry),  then  stretched  out  by  hand  or  machine  to  lay 
grain  and  remove  further  bloom,  re-oiled,  and  again  partly 
dried,  afterwards  rolled  with  a  heavy  brass  roller,  and  once 
more  dried,  re-rolled,  and  the  drying  completed  in  a  warm 
room. 

The  third  portion  was  curried,  an  operation  which  con- 
eists  in  "  stuffing  "  grease  into  leather  to  render  it  pliable 
and  waterproof. 

Throughout  the  whole  process  of  tanning,  samples  were 
periodically  taken  from  each  butt,  always  from  the  same 
portion  of  the  butt,  so  as  to  ensure  uniformity  in  the 
samples.  The  method  adopted  was  that  of  punching  small 
sections  out  of  the  butt  (about  half-inch  circles).  These 
samples  were  analysed  and  the  amount  of  leather  formed 
calculated  in  each  case.  Table  4  shows  the  results 
obtained. 

Each  process  in  the  tanning  operations  was  carefully 
checked  by  weighing. 

Table  5  shows  the  amount  of  leather  obtained  from  a 
definite  amount  of  hide  substance,  aud  the  percentage  gain 
in  weight  in  the  leathers  formed  from  the  respective  tanning 
materials. 


Table  4. 


■Materia). 


1st 
Day. 


f  Hide  substance  .... 
'  \  Tannin 

\ Hide  substance.... 
"'  (Tannin 

t  Hide  substance  .... 
" '  (  Tannin 

»  Hide  substance .... 

I  Tannin 

f  Hide  substance 

(Tannin 

j  Hide  substance  .  . . 

I  Tannin 

J"  Hide  substance 

I  Tannin S'S 

|  Hide  substance 9(5*0 

'  Fannin 4-0 

J  Hide  substance i'.v  7 

Tannin 4-3 

Hide  substance Ms 

Tannin 52 

95"6 

Tannin 4-4 

Hide  substance J   96*9 

Tannin ,      3*1 


radio  wood . . . 

extract . 

«re  

ract  .. 

ood      

.,   (un- 
nonsed). 

■ck  clarified., 
■-■tract  .. 


Per 
Cent. 

96'0 
4-0 

:<;■:< 
21 

98-ti 
1-4 

95-(i 
ft 

95-0 
5-0 

95-1 

49 


3rd 
Day. 


Per 
Cent. 

ursi 
8-i 

93-2 
6-8 

940 
6-n 


Sll-2 
W8 
88'6 
11-4 
91-0 

9-0 
90-4 

96 
89'6 
10- 1 
90'6 

94 
92-8 

7-2 
94-2 

5-8 


nth 
Day. 


11th 
Day. 


Per 
Cent. 

89'0 
ll-o 
88'1 
111) 
90-1 
99 
86-0 
14-11 
s7'6 
1:2-4 
B7"l 
12-9 
89-0 
11-0 
89-4 
II  -6 
870 
13  0 

SS      1 

11-6 
90-2 
9-8 

M-2 
7-8 


Per 

Cent. 
85'5 
145 
86-9 
13-1 
SIT. 
155 
8l"5 
18-5 

SI'S 

18-2 
82'3 
177 

s.V3 
14-7 

ML' 

15-8 
80-3 
19-7 
79-3 
20-7 
87'3 
12-7 
86-3 
li-7 


22  nd 
Day. 


Per- 
cent. 
76-2 

23  8 
82'2 
17'8 
80'9 
Wl 
76-6 
23  1 
727 
27-3 
747 
25  3 
70-3 
29  7 
77  U 
22-8 

26-2 

72-li 
■27-4 
74-2 

25  -S 

7s-,; 
-.ri 


34th 
Day. 


Per 
Cent. 
67-0 
330 
69'6 
314 
69-4 
306 
68-5 
3fo 
r.ll-3 
89  7 
61-6 
38-4 
60-1 
39-9 
66-9 
33'] 
66  1 
33'9 
1  is -3 
Sl-7 
61-2 
38'8 
67-3 
32'7 


52nd 
Day. 


79th 

Day. 


Per 

Cent. 
60-0 
40'0 
66'2 
33-8 
67-0 
33-0 
58  s 

tr-J 

59-2 
40'8 
58'7 
41-3 
57'3 
42-7 
BO'2 
39'8 
65'1 
34-9 
GO' 7 
39-3 
56-6 
43-4 
61'3 
38-7 


Per 

Cent. 
59-4 
406 
113-2 
SITS 
599 
401 
511-3 
43'7 
.",7-1 
42-9 
54-2 
■45-8 
56-2 
438 
7.8-4 
H-6 
58"6 
41-4 
.-)t)-8 
43-2 
54-9 
45-1 
50-4 
43'6 


S6th 
Hay. 


Per 

Cent. 
55-4 
44-t! 
61  3 
38-7 
54-ii 
45-4 
54-4 
45-6 
54-9 
45-1 
53-7 
4.1-3 
.-..v. 
14-2 
511  1 
43-3 
56-4 
43-15 
64-5 
45-5 
52  1 
47-1' 
536 
lfi-4 


121st 
Day. 


Per 
Cent. 
51-6 
50-4 
59'  I 
41-0 
49 '4 
50-6 
52-4 
47  6 
49  6 
504 
18*4 
51-6 
54-6 
454 
53-0 
47-0 
:,2T. 
47-4 
51-5 

Is-', 

.-,11-11 

-tli-4 

:.2  1' 
!7-l 


Final 
Liquor. 


Per 
Cent. 
50-6 
49-4 
58-6 
41-4 
473 
52-7 
SI'S 
4S-2 
481 
51'9 
475 
52 '5 
53  s 
4*5-J 
Hi 
Is  .; 
511-3 
49-7 
506 
49'4 
50-5 
49-5 
51-0 
It''.' 


e  results  obtained,  and   shown  in   Table  5,  form  an 
sting  comparison  with  the  results  obtained  by  analysis 


in  the  laboratory,  as  shown  in  Table  6.     It  will  be  admitted 
that  in  this  case  science  bears  out  practice  remarkably  close. 
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Tahlk  5. 


Tanning  Material. 


Valonia 

Myroiialans 

Oak  hark 

Mim  i«a 

Qnefanolio  wood 

extract.... 

Canaigre 

Chestnut  extract  

Oakwood      

Undeeolorised        oak- 
wood  extract. 
Hemlock  eaaan 

,.        extract 


\\.-t 


as,  iss 

88,419 

23,100 
24,001 

84,186 


RSS55  wiffi  "/.^e?  SfSSSS  ^°'  UBther 

,f  Water.  ofHideai   prwluce.l.  11n,.l;;1,ll';rh    Leather. 


73 
M 
72 

72 

72 

72 

72 

:■: 

72 
72 

72 


■ 

6,407 
6,467 

6.501 
6.476 
6,386 
6,662 

('..  1 16 

6,703 
6,593 


produced. 

1. cither. 

16,299 

IS 

14.120 

18 

16,065 

18 

: 

18 

15,750 

18 

16.791 

IS 

15.349 

18 

1.V.17 

18 

16,304 

18 

15,939 

IS 

16.065 

18 

15,558 

18 

1  :.  165 
H,57:i 
13,174 
18,669 
18,915 
12,949 
I8a587 
12.750 
13370 
13.070 

13,175 
18,755 


-"•«■"•■•     Leather. 


Dry 

Weight 

>f  Curried 

Leather, 

1.917 

1 86 . 

1,931 

J 

_ 

TU'.LE    (1. 


Showing  the  Composition  of  the  Hough  Leather  as  obtained 
by  Analysis  and  as  calculated  from  Weight. 


By  Analysis. 

Ry  Weight. 

Material. 

Hide 
Sub- 
stance. 

Tannin. 

Hide 

Sub- 
stance. 

Tannin. 

:  1 1  -6 

47-3 
51-8 
4-S-l 
47-5 
53-8 
51-4 
5(1-3 
50-6 
5H-5 
51-0 

19  1 

114 
5-2-7 
48-2 

519 

52-5 
462 
IS- 6 
49-7 
404 
49-5 
4:>  ■() 

ni 

56-9 
4S-6 
51-4 
50-3 
50-2 
51-4 
50-0 
499 
49-3 
50-9 
51-6 

.Mr  9 

431 

51-4 

48-H 

49-7 
49-8 

43-6 
60-0 

501 

.,      decolorized 

50-7 
49"  1 

48  4 

The  question  which  low  arises  is:  To  what  extent  do  tlie 
tannin  matters  actually  combine  with  the  hide  fibre  to  form 
leather?  To  answer  this,  a  sample  of  each  of  the  12 
tannages  in  the  "rough"  state  was  taken,  and  after  having 
ground  them  up,  a  portion  was  washed  with  a  litre  of 
distilled  water,  cold.  This  sufficed  to  wash  out  all  non- 
conihined  tannin  matters.  The  ground  leather  was  then 
dried,  and  the  amount  of  tannin  retained  is  shown  in 
Table  7. 

Table  7. 

Showing  the  Analysis  of  Leather   after  Washing,  also  the 
non-combined  Tannin  Matters. 


Material. 


Hide 
Sub- 
stance. 


PerCent. 

Valonia 58*65 

M  v  n.hrilans 6VM 

Oak  hark 56-29 

Mimosa 55  -  50 

Quebracho  wood 54'9 

„  extract 58'7 

Canaigre 58  9 

•  nit  extract 57*9 

irised  oakwood  extract 57*3 

1       „  , 53'65 

Hemlock 52"8 

66-7 


Tannin. 


Washed 

out. 


Per  Cent. 
41-S5 
38-77 
43-71 
44-5 
451 
493 
43-1 
42  1 

ia-7 

41  -35 

472 

433 


PerCent. 
80 
2-i; 
8-0 
3-6 
5-8 
3'2 
3-1 
5'4 
7-1 
8-1 
2-3 
6-8 


From  the  results  given  in  Table  4  it  would  appear  that 
oak  bark  liquor  possesses  the  greatest  affinity  for  hide  sub- 
stance, combining  with  it  to  form  leather  to  the  extent  of 
52-7  per  cent.,  of  which  over  one-half  is  absorbed  during 
the  first  34  days  of  the  process.  The  reputation  of  oak 
bark  as  an  excellent  leather-forming  material  is  supported 
by  our  experiments.  Quebracho  extract  follows  closely, 
being  present    in  leather  tanned  with   it  to  the  extent  of 


52 '5   per  cent.     It  possesses   quicker   penetrating  • 
than  oak  bark.     The  aqueous  extraction  of  quebraoli  o 
follows  next  in  order  of  leather  forming  value,  combii  g 
the  extent  of  51-9   per  cent,  of  the  leather  tanned    [ 
Decolorised   oakwood   extract   is   a    little  ahead   of 
colorised  oakwood  in  its  combining  value,  the 
49-7  per  cent,  and  the  latter  49-4  per   cent,  of  tli  i 
leather    produced    with    it.      Their  penetrating   po  • 
exceedingly   good :    in  both  cases  over  oO  per  cent, 
tannin  is  absorbed  during  the  first  22  days. 

Hemlock  essence  is  on  a  par  with  the  oakwood  e  at 
as  regards  its  maximum   combining  value,  but  its  i    ■ 
tion  power  is  much  inferior  to  oakwood.     This  e\tr: 
mixed  extract,  30  per  cent,  of  its  streugtb   being 
from   quercitron   bark.       Valonia   has   a   good  eoi  I 
value,  being  49-4  per  cent.,  but  it  is  very  slow  in  • 
iug.     Hemlock  extract  falls  a  trifle  below  this,  I 
combining  value  of  49   per  cent.,  but  has  not  so  g  • 
affinity    for   hide    substance.      Chestnut  extract  p> lav 
excellent  penetrating  properties,  but  its  maximum  c    I 
tion  value  falls  a  little  lower  than  the  other  extra 
only  48'6  per  cent,  of  the  total  leather  produced,      m  - 
forms  leather  with  hide  substance  to  the  extent 
cent,  of  that  produced,  of  which  nearly  one-haif  is  a  )ti 
during  the  first  three  weeks. 

The  penetrating  power  of  canaigre  is  also 
combining  to   the  extent  of  nearly  30   per  cent,  ot  >f 
maximum  4-J-2  per  cent   in  three  weekB, 

It  is  evident,  then,  that  the  length  of  time  in  tano  t 
this  material  was  far  in  excess  of  that  necessary  to   0 
leather,  and  that  the  small  gain  in  tannin  matter  :  01 
by  the  hide  does  not  compensate  for  the  exec- 

Myrobalans  comes  last,  with  a  leather-fonnii : 
percent.     Its  poor  combining  value  is  not  con 
by  its  penetrating  power,  which  is  about  equal  to  o  ' 

The  fair  uniformity  between  the  results  arrivi  I 
analysis  and   those   obtained  by  calculation   from   « 
weight  of  hide  substance  on  to  the  dry  weight  u 
obtained,  as  shown  in  Table  6,  has  already  been  re  n 
The    percentage   of   tannin    matter   obtained   fro    i 
weighing,  as  shown  in  Table  6,  bears  a  direct  relat!   t' 
results  in  the  column  showing  the  percentage  gain    * 
in  Table  5,  the  variation  being  probably  due  to 
of  accurately  determining  the  amount  of  dry  hide    i 
from  wet  hide.     It  would  appear  from  these  n 
combining  value  of  a  tanning  material  dees  not  of  • 
indicate  its  weight-giving  value. 

Oak  bark  still   maintains  its   supremacy  in 
weighting  properties.      Qnebracho  extract,  howi 
not  follow.     It  must  be  borne  in   mind  that  this 
virtually  pure  tannin    matter,  and  consequently  " 
possess  constituents  which  arc  capable  of  imp 
The   aqueous  extraction  of    valonia  conies    - 
respect.     Undeeolorised  oakwood   ranks   third 
weighting   qualities,  immediately  followc  1    by   o 
oakwood  extract,  which  is  what  would  be  eip 
these  materials  naturally  possess  weighting  pi 

It  should  be  explained  that  the  weighting  i 
a  tanning    material   are  the   non- tannin   matters   i 


May  ji.  urn.]       THE  JOURNAL  OF  TEE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


433 


isoluble  products  which  are  formed  by  a  splitting  up  of  the 
iDUins,  As  was  shown  in  the  first  part  of  this  paper, 
ftlooia  possesses  this  power  to  ;i  very  great  degree,  uo  less 
mn  14  per  cent   of  the  tannin  mutters  being  transformed 

olublo  substances  in  four  weeks.  The  small  insoluble 
article"  which  are  ever  present  in  commercial  tan  liquors 
ratably  also  play  a  verj  small  part  in  giving  weight  to  the 
■aihrr.  By  reason  of  valonia  possessing  this  characteristic 
is  largely  used  in  practice  as  dusting  material,  /.*'.,  jmt  in 
the  butts  in  the  form  of  dust  as  they  lie  in  the 
quor.    '1  he  goods  are   left   in   these  layers   for  some  time, 

positing  this  ins  iluble  bloom  both  in  the  leather  and 

I  surfaces. 
.at  extract  ranks  fifth,  followed  in  order  of  the 
eight-giving  qualities  by  quebracho  extract,  quebracho 
ood,  clarified  hen. lock,  mimosa,  canaigre,  and  crude 
i  nilnck  extract.  All  the  foregoing  rank  between  12  per 
•nt.  of  one  another.  Myrobalans,  as  usual,  comes  a  poor 
>t,  with  a  difference  of  1  7  per  cent,  between  it  and  hemlock 
vtnet,  or  exactly  30  per  cent,  less  than  oak  bark. 

I  iirning  to  the  discussion  of  Table  7,  it  appears  that  the 
rcentage  of  tannin  capable  of  being  washed  away  by 
ild  water  differs   according   to   the  material.      We   will, 

,  confine  ourselves  to  a  consideration  of  the  tannin 
alters  which  are  retained  by  the  hide  substance.  Quebracho 
;tract  offers  the  greatest  resistance  to  washing,  remaining 
ith  the  hide  substance  after  the  process  to  the  extent  of 
cent.     Clarified  hemlock  comes    second,   followed 
quebracho   wood   with  45-1    per  cent,    of  the    washed 
ither  being  composed  of  it.     Mimosa  is  about  2  per  cent, 
cad  of  oak   bark   in    this  respect,    the   latter   having   a 
aibluiog  value  of  43   7  per  cent.     Canaigre  and  hemlock 
auk  together  with  43-2  per  cent. 
are  followed  in    turn     by  decolorised    oakwood 
tract,  having  the   combining   value   of    41 '3   per   cert. 
ustnnt  extract  follows  closely  with  42 ■  0   per  cent.     Un- 
ited oakwood  comes  next  with  valouia,  each  having 
same  combining   value   of  41  "3    per    cent.      Myrabs 
ists  up  the  list  with  y8-7  percent. 

naating  the  practical  value  of  these   figures,  it  must 

kept  in  mind  that   the   leather  was    ground  to    shreds 

ashing.     In  the   usual    washing   and  scouring  the 

will  not  be   nearly  so  great,   but  the   proportions  will 

II  hold  good. 

ling   the  curried   leathers,  these  were    all   treated 

in  exactly  the  same  way.     Glancing  at  the  column 

the  percentage  gain  in  weight   after  currying,  in 

hie  S,    it    appears    that   the    respective    tannages    have 

erent    capacities      for     absorbing     grease    and      other 

ighting   matters.     Hemlock    extract  gains   the    most  by 

tying,  increasing   2j   per  cent  in   weight.     Hemlock  is 

national   tannage     of    America,    and    it    is    said    that 

roan  curriers   can  increase   the  weight  of  the  leather 

50  per  cent.,  whereas  20  per  cent,  is  the  average  gain 

in  Knglish    tannage.     Our  experiments   seem   to  point 

e  fact    that  hemlock  possesses  natural  tendencies  to 

ro  grease.      Canaigre   appears  to   increase   in    weight 

least  of  the  twelve   tannages,  increasing  only    16   per 

I.  in  weight  after  currying. 

t  should,  perhaps,  be  pointed  out  that  gain  in   weight 

inich  influenced  by  the   method  of  stuffing  used,  also 

io  kind  of  grease  employed.     The  important   practical 

how   much   grease    can   be   carried    without   the 


appearing    over-stuffed.     In   the   above   work    the 
ill  curried   in  exactly  the  same  manner,  using 
auie  grease,  and  quantity,  and  the  same  methods  for 
•  butt,  so  as  to  make  the  results  comparative. 


Colour. 


•  colour  of  a  tannage  plays  a  most   important  part 

i«  valuation  of  leather  from  a  commercial  point  of  view, 

ned  it  advisable  ;to  record  the  effect  of  light  upon 

r    of  the   different   tannages.      For  this   purpose 

samples,  partially  covered  to  prevent  exposure 

?tit.   and   the   other  half   of   each   sample   was   freely 

I  the  action  of  daylight.    The  different  tannages 

1  to   remain   in  this  condition    exposed  to   a 

lern  light  for  six  months,  from  April  until  November. 


The  tannages  least  affected  by  light  are  the  oakwoods 
decolorised  and  undecolorised.  Next  comes  the  chestnut 
extract,  followed  closely  by  valonia.  The  oak  bark 
tannage  is  darkened  to  a  certain  extent.  Both  the 
quebracho  tannages  are  considerably  darkened  ;  both  the 
hemlocks  are  even  more  so,  as  might  be  expected  from  a 
tannage  that  in  not  originally  very  light.  Canaigre  and 
mimosa,  both  originally  light  coloured  tannages,  darken  by 
exposure  to  light  to  the  greatest  extent.  This  is 
one  of  the  features  of  all  tannins  of  the  catechol  series. 

Qualili/. 

With  a  view  of  obtaining  the  quality  of  the  various 
tatinages  from  a  commercial  standpoint,  the  opinion  of 
several  well-known  tanners,  curriers,  and  leather  merchants 
was  solicited.  The  consensus  of  opinion  is  to  the  effect 
that  the  oakwood  extract  tannages  were  superior  as 
representative  of  good  all-round  tannages.  Oak  bark  is 
described  as  being  fairly  firm,  well  filled,  and  suitable  for 
strap  or  sole.  Hemlock  extract  tonnage  is  recorded  as 
being  good  for  strap  or  sole :  valonia  as  being  spongy, 
and  only  suitable  for  straps.  This  is  probably  due  to  the 
liquor  used  having  already  deposited  most  of  its  bloom. 
If  the  valonia  had  been  applied  direct,  the  leather 
would  have  been  firm  by  the  deposition  of  bloom  in  the 
fibres. 

Myrobalans  is  described  as  being  very  soft  and  badly 
filled,  and  quebracho  as  being  suitable  for  a  cheap  class  of 
goods.     Canaigre  is  condemned  as  the  poorest  of  the  set. 

The  above  is,  however,  an  opinion  of  the  finished  leather, 
but  in  practice  no  tanner  uses  only  one  material,  but  uses 
several  in  mixture,  or  different  materials  at  different  stages. 
For  instance,  it  does  not  follow  that  because  canaigre - 
tanned  leather  is  condemned  that  canaigre  should  not  be 
used  in  the  early  stages  of  tanning.  Practical  men  place 
great  reliance  on  myrobalans,  because  it  is  known  to  produce 
acid,  and  plump  the  leather,  added  to  which  it  also  gives  a 
good  light  colour  to  the  leather.  No  tanner  uses  myrobalans 
in  the  late  stages,  but  uses  oakwood  extract  or  valonia  to 
give  the  firmness  and  weight.  Some  use  hemlock  extract 
after  the  handler  stage. 

With  a  view  of  determining  to  what  extent  the  natural 
tanning  material  resisted  the  penetration  of  moisture,  a 
series  of  experiments  was  carried  out  by  means  of  a  brass 
cylinder,  measuring  12  inches  by  2  inches,  at  one  end  of 
which  was  attached  a  screw  clamp,  between  which  a  piece 
of  the  leather  was  placed.  The  cylinder  was  then  filled 
with  cold  water  and  the  time  was  taken.  The  penetration 
of  the  water  through  the  leather  was  carefully  observed, 
and  as  soon  as  a  drop  of  water  accumulated  the  time  was 
again  uoted.  The  penetration  of  the  waler  took  place  from 
the  grain  side. 


Material. 

Thickness  of 

Leather. 

Time  of 
Penetration. 

Inches. 
O'siS 
(T25 

0-27 
u-25 
0-23 
U'25 

Minutes. 
17 

60 

6 

11 

.S 

.? 

n-25 
0-22 
0-81 

0-22 
0-27 

U-25 

a  hours  30  mins. 

13 

Oakwood      

undecolorised... 

12 
H 
11 

10 

The  above  table  scarcely  necessitates  any  explanation, 
except,  perhaps,  with  reference  to  the  large  difference 
between  canaigre  and  the  other  materials.  The  immense 
superiority  of  canaigre  as  a  water-resisting  tannage  is  in 
all  probability  due  to  the  deposition  of  a  large  amount  of 
carbohydrates  which  are  contained  in  canaigre,  and  which 
when  thoroughly  dried  offer  great  resistance  to  the 
penetration  of  moisture. 

In  view  of  the  reputation  that  myrobalans  possess  for 
producing     a     spongy    and   porous    leather,    it    is     rather 

c 
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curious  to  find  that   i  -   water  resisting   properties 

:'ur  111  other  materials. 

I'll,'    following    table    will.    DO    doubt,    prove    interesting 

owing   the   relative  tensile   strength   of  the  different 

•      when     finished    tor    sole     leather,    and    when 

curried  : — 


Material. 


i 

JI  \  robalans 

Oak  lark 

-.1 

racho  wood 

extract 

rre 

at  eitraet 

Oakwood 

undecolorised. 



„       extract 


1;    -    S 
1  her, 
lbs.  to 

ional 
«[.  iu. 


2.485 
£385 

l£  >G 
8.187 
1.936 
2,489 
2,808 
i.5-1 


In  presenting  this  research,  representing  as  it  does,  over 
ears  of  close  study  to  the  subject,  to  the  consideration 
of  this  Society,  and  to  the  leather  trade  of  Great  Britain, 
the  authors,  while  conscious  of  the  many  shortcomings  of 
the  work,  trust  that  it  will  prove  of  value  to  the  tanner  as 
aiding  him  to  a  more  thorough  knowledge  of  the  intricacies 
which  underlie  the  principles  of  the  art  of  tauning  ;  and 
further,  that  its  advent  will  mark  the  approach  of  further 
scientific  investigation  into  the  complex  problem  which  the 
transformation  of  hide  into  leather  presents.  Only  those 
chemists  who  have  attempted  to  investigate  this  problem 
can  be  fully  conscious  of  the  many  difficulties  with  which 
the  authors  have  to  contend,  dealing  throughout  with 
materials  the  constitution  of  which  is  not  yet  determined, 
and  which  arc  sensitive  to  the  slightest  change. 

In  conclusion,  a  work  of  this  description  must  of 
necessity  require  outside  assistance,  and  the  authors 
take  this  opportunity  of  thanking  those  members  of 
the  leather  trade  who  have  throughout  the  research 
rendered  most  valuable  assistance  in  the  supply  of 
the  various  tanning  materials  and  for  their  practical 
advice. 

The  authors'  thanks  arc  specially  due  to  Dr.  J.  Gordon 
Parker,  Director  of  Herold's  Institute,  under  whose  direction 
the  research  was  carried  out,  for  his  constant  help  and 
aivice. 

Discussion. 

The  Chatbh  vn  had  listened  with  great  interest  to 
I>r  Parker's  careful  epitome  of  the  paper,  and  was  very 
glad  that  under  his  stimulus  something  was  being  done  in 
this  great  metropolis  in  a  department  of  chemical  manu- 
facture upon  which  the  chemist  had  hitherto  been  able  to 
shed  but  little  light,  so  little  that  tanners  often  were  of 
opinion  that  they  could  do  better  without  a  chemist  than 
with  one.  Tanning  was  still  an  industry  in  which  the 
operations  were  carried  out  mostly  on  empirical  lines,  with 
a  consequent  loss  of  good  tanning  material.  He  felt  sure 
that  this  paper  would  go  far  towards  altering  the  state  of 
things  that  existed  at  the  present  time. 

Prof.  II.  R.  Procter  said  that,  although  he  had  had  the 
advantage  of  glancing  through  the  paper  in  the  rough,  he 
found  it  exceedingly  difficult  to  criticise  it,  because  it 
contained  so  large  a  mass  of  figures  and  depended  so  much 
on  an  exact  comparison  of  a  number  of  different  things  ; 
but  he  hoped  to  be  able  to  make  a  more  careful  exami- 
nation of  it  when  it  was  before  him  in  print.  There  were, 
however,  one  or  two  points  to  which  he  would  like  to 
r— not  in  a  spirit  of  adverse  criticism.  Firstly,  with 
regard  to  the  proof,  which  was  attempted  in  the  early  part 
of  the  paper,  of  the  accuracy  ot  the  hide-powder  method 
of  analysis;  he  thought  the  results  very  striking.  The 
agreement  was  excellent,  and  gave  conclusive  proof  of  the 
accuracy  of  the  work  and  the  constancy  of  the  results  of 
the  methods  employed.  Hut,  though  be  would  like  to 
believe  it,  it  did  not  afford  any  proof  that   the  substance 


absorbed,  and  called   •'  tanning  matter,"  really  was  matt, 
permanently   absorbed    by   the    hide   and    converted    in 
leather.     One  determined,  by  a  method  capable  of  givii 
constant  results,  the  quantity  of  the  substance  in  thi 
at  first ;  one  absorbed  a  portion  by  tauning,  and  detemiim 
the  quantity  left,  and  no  doubt   the  difference  between  tl 
two  must  correspond  with  the   amount  taken  out  ami  m 
into  leather.     But  with  regard  to  the  substances  estimat 
in   the   first    instance  and   left   in   the   liquor  at   last,  t 
method  did    not    prove   at   all   that  they  were  capable 
making   leather.      With   regard    to    the   accuracy 
Kjeldahl  method,  he  thought  the  evidence  very  strong  a 
the  results  obtained  most  gratifying  to  all  who  had  work 
with   it.     The  experiments   on   the  relative  weight 
by  different  materials  and  their  other  properties  musi 
taken  with  a  certain  limitation,  since  they  had  been  ma 
by   purely  liquor-tannage,  no  solid  materials  hawng  1« 
brought  in  contact  with  the  leather,  but  all  having  r» 
done  entirely  with  the   matters  retained   in   the  soluti 
Now,  many  of  those  liquors  deposited  quantities  of  M 
substances,  most  of  them  ellagic   a;id,  others  anhydrii! 
To  a  large  extent  those  matters   must  have  been  <!• 
before  the  experiment  began,  or  perhaps  during  the  cxp. 
rnent  in  the  pits  ;  but  at  least   they  did  not  find  their  v 
into  the  leather.     In  the  ordinary  process  of  tannin 
of  these   difficult  soluble  matters  did  find  their  w.iv 
the  leather  to  a  certain  extent.     Ellagic  acid  was  deri 
from  a  special  form  of  tannin  of  which  the  con- 
was  unknown.    If  that  ellagic-tannic  acid  had  deposited 
ellagic  acid  before,  it  could  not  do  so  in  the  leatli 
in  the  ordinary  conditions  a  good  deal  of  the  depotil 
took  place  in  the  leather  and  added  to   its  weight.    II 
not  think  it  possible  to  distinguish  between  matter  depos  t 
in  that  way  and  material  which  was  "  tanning  matter." 
thought  that  possibly  these  were   points  which  might    t 
strike   chemists   who    were    not    conversant   with 
materials  and  processes,  and  that  ignoraucc  of  then 
lead  to  unfair  criticism  or  lessen  the   practical  va 
most  useful  paper. 

Mr.  C.  Parker  thought  that   the  special  point  tow  h 
Mr.  Procter  had  referred,  namely,  the  hide  taking  a  f  A 
deal  of  the  ellagic  acid,  or  bloom  by  the  hide  being  in  d 
contact  with  the  tanning  material,  was  one  of  the  I 
features  of  their  research.     Prof.  Procter  being  a  p 
man.  as  well  as  a  chemist,  would  know  the  different  met  I- 
employed  in  using  such  substances  as  valonia,  and  i 
began  to  tan  again  he  would  no  longer  leach  valcm 
way  many  tanners  did,  keepiug  the  liquor  depositing  b  u. 
for  days,  hut  would  doubtless  bring  his  tanuing 
and  liquors  into  very  direct  and  immediate  contact  tl 
his  leather.     That  point  seemed  to  him  to  sugg. 
practical  tanner  a  more  profitable  method,  one  by  »  hie  li 
would  no  longer  lose  so  much  tanning  material  as  hit! 
The   value  of  this  research   seemed  to  him  to  be  th;  b 
tanning  value  as  given  in  tanuing  matter  by  the  hide-p>  I' 
method   was  very   untrustworthy  if  used  to  compar  h 
tanning   values   of  different  materials,  because   the     ' 
lesson  of  the  research  was   that  a  good  deal  of  the  11 
tannins  was  absorbed  by  the  hide  ;  and  that  while  the  1» 
powder  process  was  valuable  in  comparing  the  an 
say,    myrobalans  with  myrobalans,   if  one   com] 
with    the  analysis  of  valonia,  the   figures  were  qi 
leading.     lie   thought  it    would    be   possible  to 
tanner  a  more  accurate  idea  of  the  value  as  su^ 
this  research.     He  himself  had  made  a  serious  mi-t: 
the  past,   because  he  considered  that  a  chestnut  e  * 
testing  by  hide-powder  31  per  cent,  would  do  more" 
than  an  oak-wood  extract  testing  27  per  cent. ;  wher  • 
found  that  the  reverse  was  the  case.     He  there! 
to   the    chemist  whether  it   would  not  be   po^silil. 
further  iuto   the  non-tannins  and  give  some  idea  ol  ■ 
value   as  tannins;  for  if   they   went   iuto  the  leatbi  a 
helped  to  tan  it,  to  call  them  non-tannins  seemed  n  1 
misnomer. 

Dr.  S.  Bideal  congratulated  the  Society  on 
paper  which  had  been  laid  before  it  by  the  read' 
Parker,  before  it  was  criticised  by  the  Society  of  T  ° 
Chemists.     It  was  some  time  since  he  had  practical 
ence  of  the  question,  but  the  general  conclusions  put  !"■ 
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euied  to  show  thut  one  could  regard  us  the  future  tunning 

atorial  for  hoots,  canaigrc  ;  for  belts,  chestnut.     This  was 

•arly  shown  by   the   experiments,   and  if  the    methods 

is  and  the  relative  values  were  to  be  taken  us  abso- 

I'n.it  brought  ono  to  the  bottom  of  the  whole  subject, 

the   absorption    of   tanning  material  by    the   hide 

oe  was  not  a  function  of  the   molecular  weights  of 

a  tiiiuiic  substances.     It  was  well  known  as  a  general  rule 

at  about  6u  per  cent,  of  hide  substance  combined   with 

out  40  per  cent,  of  tanning  material.     The  variation  in 

9  hide  substance   was  very   small.     This   was   especially 

irked  when  one   looked  at  Dr.   Talker's  third  and  fourth 

■lis  on  the   results  of  the  analysis  of  washed  material, 

hi,   the  nncombined  substances  were   washed  out  of  the 

ished  leather,  and  it  was  seen  that  the   ratio  between  the 

-tance  and  the  tanuiug  substance  was  still  closer  to 

;  ml    10.     The  molecular  weight  was  not  necessarily  GO 

1  40,  but  somewhere  about  that  ratio,  and  it  occurred  to 

u  to  ask   gentlemen   engaged    in   this   particular    work 

ethet    the   methods   of    analysis   did   not   give    greater 

i   than  that   shown  in  the  tables  put   forward   by 

.  Parker.      There   must  be  a   variation   in  the  weight 

the  materials,   but  the  variations  shown  on  the  tables 

re  not  so  great  as  to  warrant  the  belief  that  there  was 

definite  compound   between  hide  substances  and 

Dins.     Some    years  ago,   in   a   paper  written   in  con- 

idion  with  Jlr.   Trotter,  he  had  ventured  to  bring  for- 

rd  some  experiments  in  electrical  tanning,  and  in  that 

,  r  he  had  described  what  was  practically  the  method  of 

that  had   been    described   that   night,    namely,   a 

Ulahl  of  the  substances   as  combined   with    tannin  and 

;>y  the  decrease  in  the  tannins  in  the  pit  liquors  by 

hide-powder  method  proposed    by  Mr.  Procter.      He 

ad  that  after  a  while,  when  the  nitrogen  decreased,  there 

an  absorption  of  tannin  in  the  finished  material  which 

useless.     There  was  a  limit  to  the  quantity  of  tanning 

erial  which   hide  substance  could  take   up  to  make  a 

factory   article,   and    though    one    could   put    tanning 

crial  into  hide  substance  and  so  get  a  greater  percentage, 

thai  increase  of  tanning  material  was  of  no  use  whatever 

le  finished  material.     That  was  some  10  or  15  years  ago. 

ither  important  conclusion  in  that  connection  was  as  to 

thet  it  was  desirable  for  the  trade  to  continue  to  buy 

her  by  the  pound.     Leather  must  be  made  suitable  for 

s,  or  belting,  or  some  other  special   industry.     If  the 

lei  put    into   the  leather  above  a   certain  increase   of 

:ht  of  tanning  material,  it  was  just  as  much  a  useless 

•ilient  as    the  actual  intentional    adulterants,   such  as 

ose,  and,  therefore,  when  a  manufacturer  bought  leather 

.eight,  he  was  not  looking  after  his  own  interests.     It 

dd  be  bought  by  the  actual  combination  of  gelatin  sub- 

ce   with  tannin.     This  was  especially  important  when 

considered  the  price  of  tanning  material  as  compared 

hide  substance.     Therefore   the  leather  manufacturer 

put  in  over  40  per  cent,  of  tanning  material  was  not 

filing  himself  either.     In  fact,  from   both  the  tanner's 

the  buyer's  point  of  view,  it  seemed  a  curious  way  of 

ing  on  an  important  industry. 

r.  E.  Grant  Hooper  thought  it   would   be  of  great 

ntage  if  the  reader  of  a  paper  on  any  subject  would  be 

enough  to  sum  up,  at  the  end  of  it,  the  conclusions 

:ed  as  the  result  of   the    investigation,  and  he   would 

'ally  like   to    hear    Dr.    Parker's    conclusions    with 

»nce  to  the  various  tanning  matters  which  had  been  so 

ughly  tested.     From  the  tanner's  point  of  view,  no 

weight  production  was    an  important  point,   but  he 

it,   that  from  the  user's  point  of  view   that  was  by  no 

the  most  important  consideration.     Dr.  Parkerhad 

stcd  two  or  three   points   from  which   to   view   this 

ion— strength,  penetration  of  water,  &c.  Consideration, 

rer,  could  hardly   be  limited  to  one  of  these  without 

egard  to  the  others,  and  he  thought  it  would  be 

ingly  interesting  if  the  reader  of  the  paper  could  tell 

*?   lectins  what    mnt*>rinl  t\r    matariale    r.,..^,l,,.,...l     !««♦!.. .- 


leetmg  what  material  or  materials  produced   leather 
in    its    combination   of    good   qualities    might    be 
bed  as  the  best. 

W.  F.  Item   regarded   the   paper   as    considerably 

knowledge  on  the  subject   of  tanning.     It  was 

tme  that  the  quality  of  leather  should  be  improved. 


Most  people  who  wore  leather  would  hold  the  opinion  that 
its  quality  did  not  improve  from  year  to  year.  It  used  to 
be  proverbial  that  there  was  nothing  wore  like  leather,  bin 
that  was  no  longer  the  ease.  As  Dr.  Etideal  bad  pointed 
out, weight-giving  properties  were  not  necessarily  valuable; 
in  fact,  he  regarded  them  as  a  distinct  disadvantage.  The 
only  substance  of  value  to  the  user  of  leather  was  the 
tannin  that  combined  with  the  trelatin  of  the  hide.  If  the 
tanner  added  substances  that  gave  weight  without  strength, 
he  was  not  only  adding  an  adulterant,  but  at  the  same  time 
making  the  leather  denser.  He  himself  at  onetime  thought 
that  compressing  sole  leather  would  make  it  more  durable, 
and  having  a  powerful  press  at  command,  he  reduced  the 
leather  by  50  per  cent,  in  thickness  ;  but  the  result  was 
that  the  soles  wore  only  about  half  the  usual  time.  Some 
light  was  thrown  upon  the  subject  by  experiments  in  con- 
nection with  linoleum  subjected  to  considerable  traffic.  He 
tested  linoleum  and  oak  under  the  same  conditions,  and  the 
oak  wore  out  in  a  much  shorter  time  than  the  linoleum, 
although  it  was  very  much  stronger.  There  was  more  to 
be  considered  than  mere  weight  and  bulk,  and  he  thought 
that  if  tanners  would  direct  their  attention  to  producing  a 
porous  waterproof  material,  more  elastic  also,  they  would 
find  a  large  demand  for  such  a  leather.  He  was  himself 
connected  with  a  substitute  for  leather  which  wore  a  great 
deal  longer  than  leather,  and  he  wished  to  say  that  there 
were  materials  which  would  wear  twice  as  long  as  the  best 
leather  obtainable.  He  had  visited  the  Bradford  Technical 
Institute,  and  seen  a  number  of  tests  of  materials  used  for 
machine  belting,  and  among  them  leather.  He  asked  the 
gentleman  who  had  the  direction  of  those  tests  what  sort 
of  leather  he  considered  to  give  the  best  belting,  and  he 
found  that  this  possessed  less  than  half  the  strength  of 
belting  made  from  vegetable  fibre  mixed  with  other  sub- 
stances. Therefore  he  thought  that  in  cases,  where  one  had 
materials  that  gave  merely  weight  to  the  leather,  they  should 
be  rejected  by  the  tanner.  Dr.  Parker  had  referred  in  his 
paper  to  the  plumping  or  opening  out. effected  by  some  of 
the  materials.  The  tanning  ingredients  that  effected  this 
were  rendering  a  great  service  to  the  tanner  ;  they  made 
the  leather  more  elastic,  and  consequently  it  wore  better. 
The  use  of  hemlock  seemed  to  have  been  taken  up  in 
America,  but  whether  the  combination  of  hemlock  and 
grease  mentioned  by  the  author  was  advantageous  was 
open  to  question.  Personally,  he  thought  it  a  step  back- 
ward, not  forward.  Then  the  slow  rate  of  penetration  of 
water  through  leather  tanned  by  canaigre  gave  one  a  good 
hint.  If  leather  could  be  waterproofed  in  such  a  way,  it 
was  a  distinct  advantage,  and  anything  of  that  kind  that 
could  be  used  would  certainly  increase  the  sale  of  that 
particular  kind  of  leather. 

Mr.  A.  Seymour-Jones  said  that  the  question  of 
moisture  penetration  and  tensile  strength  were  extremely- 
interesting.  The  last  speaker  had  afforded  him  con- 
siderable amusement  by  his  reference  to  hemlock  and  oil 
for  sole  leather.  If  anyone  were  to  offer  a  shoe  manu- 
facturer a  curried  hemlock  butt  for  sole  leather,  he  feared  that 
he  would  not  succeed.  The  question  of  the  use  of  canaigre 
for  sole  purposes  was  quite  beside  the  mark  ;  one  had  only 
to  ask  oneself  the  question  :  How  long  would  it  take  for 
moisture  to  penetrate  through  a  sheet  of  iron  ?  Canaigre 
was  simply  a  mass  of  horny  matter  which  prevented  the 
moisture  from  going  through.  There  was  one  phase  of  the 
question  which  they  certainly  ought  to  penetrate  for 
themselves,  namely,  the  microscopical  observations  as  to 
how  the  various  tanning  materials  not  only  penetrated, 
but  combined  with  the  hide  substance.  He  had  seen  some 
micro-photographs  taken  by  Dr.  Andreasch,  which  he  looked 
forward  to  the  publication  of  with  great  interest.  Two  of 
them  had  greatly  struck  him — one  showing  the  penetration 
of  oak  bark  through  hide  substance,  and  the  other,  the 
penetration  of  quebracho.  These  photographs  showed 
that  the  oak  bark  diffused  itself  equally  throughout  the 
whole  fibre  and  the  whole  structure  without  any  difference 
of  shade  ;  but  in  the  case  of  quebracho  it  seemed  tu  flow 
in  ducts  between  the  fibres  in  dark  layers,  and  in  no  sense 
could  one  say  that  it  combined  with  the  hide  substance. 
What  was  wanted  was  a  series  of  photo-micrographs 
showing    the  penetration   of  all   the    materials   used  for 
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tanning,  and  not  till  they  had  that  could  they  express  an 
opinion  on  their  value.'  The  question  of  weight-giving 
quality  was  important  to  the  tanner,  who  was  com- 
pelled to  buy  substances  that  would  put  weight  into  his 
leather.  Therefore  this  work  which  Dr.  Parker  had  laid 
before  them  had  thrown  valuable  light  on  the  question. 
His  father  had  demonstrated  years  ;igi>  that  no  old  tanning 
liquor  could  tan,  by  the  fact  that  tannin  itself  was  almost 
absent.  He  took  a  very  old  liquor,  and  it  gave  27  grains 
of  tanning  materia!  to  the  gallon.  It  was  strongly  volatile 
with  acids,  yet  in  six  weeks  sheep-skins  were  tanned  by  it 
most  successfully.  Nothing  was  added  to  the  liquor,  and 
at  the  end  of  the  time  there  was  £2  grains  of  tanning 
material  per  gallon  still  left.  Usually,  one  would  require  to 
have  J  I  per  cent,  of  extract  added.  Yet  here  was  good 
leather  made  by  a  very  old  and  weakly  liquor.  That 
indicated  that  the  non-tannins  were  matters  that  required  to 
be  looked  further  into  and  discussed. 

Mr.  II.  S.  F.i.w  i  >  1 : r  1 1  v  agreed  with  the  last  speaker  as  to 
the  great  interest  which  would  attach  to  a  series  of  micro- 
photographs  of  the  action  of  the  various  tanning  materials  ; 
but  thought  that  though  these  would  afford  information 
from  a  chemical  point  of  view,  their  practical  value  to  the 
tanner  would  not  be  very  great.  The  result  which  they 
wished  to  obtain  was  first  the  weighting  of  the  leather,  a 
very  practical  point  for  the  tanner,  and  next  the  tensile 
strength  and  wearing  qualities,  which  were  very  important 
from  the  user's  point  of  view.  These  results  could  be 
obtained  better  from  practical  tests  than  from  photographs. 
Another  important  matter  for  consideration  was  the  time 
required  to  obtain  a  given  increase  of  weight. 

Dr.  Parker,  replying  for  Messrs.  Voul  and  Griffith,  said 
that  he  must  thank  Professor  Procter  for  his  remarks  on 
the  paper,  ami  especially  on  one  or  two  of  the  salient 
points  which  he  had  missed  in  the  short  abstract  of  it  which 
he  had  given.  He  was  glad  that  Prof.  Procter  approved 
of  the  Kjeldahl  method  of  analysis  as  giving  accurate 
results  from  the  practical  standpoint  in  tanning.  He, 
himself,  quite  agreed  that  the  present  method  of  hide- 
powder  analysis  was  not  all  that  could  he  desired,  and 
every  tanner  shared  that  opinion.  Hut  no  better  method 
than  the  hide-powder  process  was  at  present  available,  and 
as  that  had  been  standardised,  they  had  to  put  up  with  it. 
They  had,  however,  been  working  under  the  best  conditions, 
having  had  the  same  hide-powder  from  beginning  to  end, 
and  that  had  no  doubt  kept  the  results  given  in  the  paper 
closer  than  they  otherwise  might  have  been.  Prof.  Procter 
referred  to  its  being  a  purely  liquor  tannage.  He  ought 
to  have  pointed  out  in  his  abstract  that  it  was  not  the 
object  of  the  authors  to  produce  great  weight,  nor  to  pro 
duce  the  maximum  weight ;  the  object  was  to  find  out  the 
amount  of  tannin  which  would  combine  >vith  the  leather, 
using  the  twelve  different  tanuing  materials,  all  of  exactly 
the  same  strength.  The  object  was  not  to  find  out  the 
amount  of  insoluble  bloom,  &c,  which  was  deposited  on  and 
in  the  fibres. 

Mr.  Charles  Parker  had  checked  this  research,  and,  as  a 
practical  tanner,  had  followed  the  work  from  beginning  to 
end,  and  much  was  owing  to  his  kindly  criticisms  and 
suggestions. 

With  reference  to  his  remarks  on  the  age  at  which 
banners  used  their  liquors,  he  might  point  out  that  some 
tanners  use  their  liquors  over  and  over  again,  simply 
pumping  them  over  the  leaching  pits  to  clarify  and 
strengthen  them.  This  research  had  proved  that  to  he  far 
from  the  best  method  for  the  production  of  sole  leather. 
The  best  plan  was  to  extract  the  tanuing  materials  as 
rapidly  as  possible,  get  the  fresh  liquor  containing  the 
weight-giving  properties  in  the  layer  pits  quickly,  and 
when  the  goods  were  taken  from  these  liquors,  not  to 
return  the  liquor  to  the  leaches,  but  to  work  it  down 
through  the  weaker  pits  out  through  the  tanyard.  In  this 
way  the  bloom  and  insoluble  substances  were  deposited  on 
and  in  the  leather,  instead  of  being  filtered  off  in  the  leaches, 
and  thus  being  lost. 

Mr.  Parker  had  said  that  one  could  not  compare  the 
tanning  strength  of  one  material  against  another  by  the 
hide-powder  analysis.     That  was  correct,  and  one  could 


not  say  that  because  a  sample  of  myrabohius  analyse 
30  per  cent.,  that  that  material  would  product)  an  equ 
result  with  oakwood  extract  analysing  30  per  cent.  Tli 
research  had  shown  that  these  two  materiats,  even  of  t 
same  analytical  strength,  would  produce  different  res ul 
Hut  the  present  method  of  hide-powder  analysis  did  for 
a  gauge  for  testing  any  number  of  samples  of  the  nan 
material  one  against  another,  and  with  an  accuracy  whi. 
was  borne  out  in  practice. 

Dr.  Rideal  was  the  first  chemist  in  this  country  to  apply  t 
Kjeldahl  method  of  analysis  in  gauging  the  speed  of  tannit 
He  himself  was  in  Germany  at  that  time,  and  had  learn 
the  method  from  von  Schroeder,  and  so  had  used  the  met! 
before  Dr.  Rideal  communicated  his  paper,  but  Ur.  Kid 
was  the   first  to   apply  the  method   in  England.     Her, 
not  quite  agree  with   Dr.   Rideal  when  he  said  that  60  i 
cent,  of  hide  substance  would  only  combine  with  40perep 
of  tannin  to  form  leather.     He  had  frequently  tested  samp 
in  which  5-t  per  cent,  of  tannin  had  combined  with  46  | 
cent,  of  hide   substance.     He,  however,  quite  agreed  » 
Dr.  Rideal  that   it  would  be   better  if  leather  were  sold 
measure  instead  of  by   weight.     The   system   had   had 
advantages,  but  had  also  many  disadvantages,  as  at  pre- 
the  object  was  to  get  as  much  weight  as  possible  iut., 
leather,  and  some  tanners  stooped  to  the  use  of  metallic  i 
other  weighting  materials,  and  as  long  as  leather  niercha 
and  shoe  manufacturers  would  buy  by  weight,  tanners  wo 
sell    by  weight,  and   try  to   obtain   as   great  a  wi 
possible.     He  had  intended  to  give  his  conclusions  ba  I 
on  the  different  results  of  the  experiments.     Thesi 

I  that  the  greatest  weight  was  got  from  oak  bark,  aod  • 
worst  from   myrobalans   and   canaigre.      The   best  tei 

i  results  were  got  from  chestnut  extract,  and  the  worst  ft  i 
oak  hark.  The  best  resistent  to  the  penetration  of  water  i 
canaigre,  and  the  worst  was  hemlock. 

Mr.  Hooper  said  it  was  rather  the  combination  i 
advantages  that  he  sought  to  know  than  the  actual  figti 
He  would  get  these  later  from  the  paper  itself. 

Dr.  Parker,  continuing,  said  that  one  could  not  ! 
combine  all  these  results  and  say  which  were  the  be*  I 
one  factor  would  be  the  best  for  a  shoemaker  and  perl  i 
the   worst  for  a  belting-maker.      Weight-giving  was 

I   claimed  in   the   paper  ;  they  had  only  tried  to  claim  e 

I   leather-forming  qualities,  but,  of  course,  some  bloom    d 
been  deposited,  and  thus  given  weight.     That  could  no|>8 
avoided.     He  was  interested  in  Mr.  Reid's  remarks  ■ 
the  material  which  was  so  superior  to  leather.     II, 
not  met  with  it  yet,  although  he  had  tested  many 
substitutes,  not  only  materials  for  bookbinding,  sole 
and  other  purposes.     Probably  he  had  not  met  with  it 
perfect  material  of  which  Mr.  Reid  spoke.     With  rcgai  n 

,    Mr.  Reid's  remarks  on  hemlock-tanned  leather  al 
the  most  grease,  Mr.  Reid's  criticism  on  that  point  a 
evidently  from  want  of  knowledge,  as  grease  was  not  " 
for  sole  leather,  but  for  belting  and  strap  purpose- 
long  as  this   material  was  sold  by  weight,  currien 
buy  the  leather  which  would  carry  the  most  grease  wi  ■'< 
showing  it,  and  would  put  glucose  and  Kpsom  salts  in  I 
and    the   leather   which   would   carry   the   most  of 
materials  without  losing  in  appearance  and  finish  waa  I 
the   best.     If  Mr.   Reid  could    convert    the   English    • 
manufacturer  to  the  sole  use  of  English-made  leather  in  1 
of  American  hemlock-tanned,  he  would  do  a  great  si  H 
to  the  British  tanner. 

Mr.  Seymour-Jones  had  referred  to  the  desirahil  I 
producing  a  series  of  micro-photographs,  showing  the  i " 
of  the  various   tanning  materials,  and   in   what  form ,ie; 
penetrated  into  the  leather.     They  bad  made  a  bcgi."1 
at  that ;  as  samples  had  been  drawn  each  day  in  the  pi  J 
of  tanning  and  had  been  preserved,  sections  had  been  I  J 
but  as  yet  they  had  not  had  time  to  do  the  photogi  » 
work.     This  work  should  be  undertaken  as  soon  ap  u 
permitted.     He  trusted  that   the   results  communicai 
the  paper  would  be  of  value  to   the  tanning  trade  m 
that  they  would   realise    that  this    paper,    althoug  " 
complete  in  every  detail,  gave  at  least  a  line  of  re 
which  he  hoped  others  would  assist  in  working  out  in  «■ 
direction. 
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ARSENIC  IN  COAL  AND  COKE. 

BY   II.   F.   WOOD   SMITH   AND    u.    L.   JENK8. 

i  i  the  presence  of  arsenic  in  beers  brewed  only  from 
id  bops,  ami  also  in  the  malt  itself,  has  been  proved 
odiI  a  doubt,  the  question  of  how  far  the  fuels  used   in 
capable  of  introducing  this  impurity  has  assumed 
orttnce.     A  conceivuble  method  of  determining  the  total 
nil-  present   in  the  fuel  is   to    deflagrate  a   sample    ia 
manner  employed  for  the  estimation  of  sulphur,  aud  lo 
mil  the  residue,  after  it   has  been   suitably  reduced,  to 
utitative  examination   by  the   Marsh-Berzelius-Hehner 
tperiment  makes  it  clear,  however,  that  such  a 
hod  gives  results  that  are   of  little  use  to  the  maltster, 
■u'y  concern   is  as  to  the  amount  of  arsenic  that  will 
[     its  way  into   the   malt  during  the  drying   processes. 
lonnt  undoubtedly   differs   from   the   total   arsenic 
I  ent  in  the  raw  fuel,  part  of  this  being  "  volatile  "  and 
dangerous,  whilst  the  other  part  remains  "  fixed  "  in 
fuel  ashes  and  is,  therefore,  far  less  dangerous. 
>r  these  reasons  it  appears   desirable  to  lay  before  this 
.1  method   of   analysis  which   imitates  as    closely 
ble  the  conditions  that  obtain  in  the  malt  kiln  itself", 
i     which   makes    it   possible,   without    the   use   of  any 
aictl  reagent  other  than  dilute  sulphuric  acid  knowu  to 
b  rsenic  free—  a  point  itself  of  particular  importance — to 
with  considerable   confidence   whether  or  not  a  "hen 
OT  coke  may  be  safely  employed  as  a  malting  fuel. 
iefly  the  method  is  as  follows  : — A  piece  of  hard  com- 
on  tubing  about  20  inches  long  is  selected,  one  end  of 
h.  is  left  open ;  about  four  inches   from   the  other  end 
is    drawn    before    the     blowpipe    flame    into   a 
tion  about  2  mm.  in  diameter.     The   next  inch   is 
"  form  a  bulb  or  reservoir,  and  the  list   three  inches 
rawn  into  a  long  tapered  nose-piece  of  convenient  bore 
-—3  mm.)  and  bent  at  right   angles  so  that  it  can  be 
d  through  the  rubber  stopper  of  a  wash-bottle  of  any 
able  shape  or  size.     This  wash-bottle  is   partly  filled 
dilute  sulphuric  acid  arsenic-free,  and  air  can  then  be 
ited  through  the  whole  apparatus  by  means  of  a  short 
piece  passing  out  from  the  stopper  and  connected 
I  suction  pump.     If  more  convenient,  air  may  be  forced 
gh  the  tube  by  positive  pressure  at  the  other  end,  but 
her  case  volatile  products  are  to   be  condensed  in  the 
or  the  acid  contained  in  the  wash-bottle. 
i  use  of  oxygen  or  any  special  oxidiser  to  assist  com- 
i|  'ii  does  not   appear  desirable,  as  being    too  great  a 
e  ture  from  normal  conditions. 
0  15  grammes  of  the    sampled  fuel  are  broken  into 
ems  of  about  the  size  of  a  pea,  placed  in  the  com- 
•'   u  tube  near  the  free  end  and  heated  on  an  ordinary 
istioB  furnace,  when  the  pump  has  been  started  and 
e  smoothly. 
eurrent  of  air  should  be  fairly  rapid   in  order   to 
aiplete  combustion  as  possible.     The  layer  of 
Kjiould  be  from  six  to   eight  inches   in  length,  looselv 
untinuously    packed   and    consisting   of    the    small 
scribed  above.     The  conditions  of  a  kiln  fire  are 
arly  closely  reproduced,  and  experiments   show  that 
id  sampling  and  minute   pulverising  usually  observed 
,  ieni  analyses  are  unnecessary  and  disadvantageous 
1  |   purpose  in  question. 

*nole   tube   is   now   cautiously    heated   to   remove 

W  aud  the  fuel  then  strongly  iguited  inch  by  inch 

ling  from  the  end  at  which  the  air  enters   the  lube. 

i    end  is  judiciously  heated,  all  condensation 

j  ace  in  the  bulb  beyond  the  constriction,  or  in  the 

•  he   wash   bottle.     Care   must  be  taken    that    the 

>1  vapours  are  not  allowed  to  pass  over  any  length 

d  material,  in   which  case  the  results  obtained  are 

■utlv  tower  than  when  this  treatment  is  avoided  ;  as 

r,  the  fuel  glows  brightly  in  the  region  of  combustion 

't  dirhcult  to  adjust  the  speed  of  ignition  so  as  lo 

-   «e  required  conditions.     Ihe  heating  usually  lasts 

hours,  the  ash  being  then  left   for  the  most 

1  colourless  or  ruddy  powder.     It  is  probable 

«e  volatile  arsenic  is  obtained  in  a   much  shorter 

"it  the  ash  is  difficult  to  treat  unless  thorougb.lv 


burnt.     The  operation  requires   little  attention  if  the  pump 
■  an  be  relied  upon  to  work  automatically. 

When  the  tube  is  cold  the  ashes  are  carefully  withdrawn 
and  laid  aside  for  determination  of  "fixed  "  arsenic,  whilst 
the  contents  of  the  bulb  are  washed  into  the  bottle  with 
dilute  acid  by  means  of  a  pipette  long  enough  to  reach 
down  to  the  constriction.  In  this  wav  only  deposits 
beyond  the  constriction  are  removed,  any  dust  ou  the  walls 
of  the  main  part  of  the  tube  being  left  to  be  washed  into 
the  ashes.  A  simpler  method  is  to  sever  the  tube  at  the 
constriction,  proceeding  at  ouce  to  examine  the  volatilised 
products  and  leaving  the  rest  of  the  tube  to  cool  in  the 
furnace.  The  conteuts  of  the  wash  bottle  are  made  to  a 
definite  bulk,  and  an  aliquot  part  added  to  the  Marsh 
apparatus,  the  results  calculated  on  the  amount  of  fuel  used 
being  returned  as  "  volatile  arsenic." 

The  ashes  are  then  tritutrated  in  a  clean  mortar,  washed 
with  dilute  sulphuric  acid  into  a  small  flask,  gently  warmed 
for  a  few  minutes  and  then  allowed  to  stand  for  at  least 
12  hours.  In  this  way  any  arsenic  compounds  present 
are  reduced  practically  completely  to  the  arsenious 
condition  by  the  hydrogen  sulphide,  which  is  always 
\  observed  to  be  evolved  in  appreciable  quantity.  The 
liquid  is  then  diluted  to  a  suitable  bulk  aud  an  aliquot  part, 
previously  warmed  on  the  water  bath  to  remove  excess  of 
hydrogen  sulphate,  passed  into  the  Marsh  apparatus. 

This  result  is  returned  as  "  fixed  arsenic."  Three  fuels 
used  for  malting  purposes  gave  the  following  results  when 
examined  as  described  above  :  — 


Volatile  Arsenic.  Fixed  Arsenic. 


Grains  per  lb. 
/    .    .     ,  of  fuel. 

(a)  Anthracite ,  1250 

(&)  Coke  breeze 190 

(c)Gascoke 145 


Grains  per  lb. 

of  fuel. 

]  So 

1  i 

Hi 


The  ashes  removed  from  the  kilns  themselves,  eight  in 
number,  after  a  mixture  of  anthracite  (two  parts)  and  coke 
(one  part)  had  been  burnt  for  some  days  gave  the  following 
amounts : — 

No.  1 1/8  grain  of  arsenic  per  1  lb.  of  ashes. 

„    2 1/2 

„    3 13 

„    4 15 

„    5 14 

„    6 13 

„    7 1/7 

„    8 1/4  „  „ 

It  will  be  seen  that  the  actual  kiln  ashes  contain  amounts 
of  arsenic  that  are  in  close  agreement  with  amounts  that 
might  have  been  predicted  from  the  quantities  of  "  fixed 
arsenic  "  found  in  the  original  fuels. 

The  amounts  of  arsenic  found  in  the  malts  dried  with  the 
same  fuels  also  averagely  correspond  with  the  amounts 
indicated  by  the  volatile  arsenic  figures. 

Another  point  in  proof  of  the  fact  that  the  malts  derive 
their  arsenic  almost  solely  in  the  volatile  form  is  that  the 
organic  dusts  which  settle  ou  the  beams  of  the  drying  kiln, 
immediately  over  the  malt,  contain,  on  the  average,  two 
grains  of  arsenic  per  pound  of  dust — a  proportion  which 
could  never  have  been  obtained  by  the  mechanical  admix- 
ture of  ash  dust,  which  only  contained  4  grain  of  arsenic  per 
pound. 

It  seems  evident  that  a  useful  distinction  can  be  drawn 
between  the  volatile  and  fixed  arsenic  present  in  maltins 
fuels  when  determined  in  the  manner  described,  and  that 
comparatively  little  value  can  be  attached  to  an  estimation 
of  the  total  arsenic  only. 

It  might  be  added  in  conclusion,  that  these  results  seem 
to  confirm  the  possibility  of  retaining  all  the  arsenic  in 
fuels  in  the  "fixed  "form  as  had,  in  feet,  been  suggested 
by  Mr.  Newlands  some  time  back,  who  has  applied  for 
patents  in  this  connection. 
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A  SIMPLE    METHOD    FOB   OBTAINING   A 

SATURATED     \Q\  EOUS    SOLUTION    OF 

SULPHURETTED    HYDROGEN,  OB    A 

<  ON8TANT   SUPPLY  OF  Till:  GAS. 

BY    P.    MC1.1.WO    l'KUIUV    PH.D. 

■  iu  i'.kttep  hydrogen,  either  as  the  gas  or  in  aqueous 
solutiou,  is  a  necessary  reagent  in  all  laboratories  in  which 
analytical  chemistry  is  conducted.  Generally  the  gas  is 
•  because  an  aqueous  solution,  beside  being  troublesome 
and  unpleasant  to  prepare,  very  rapidly  decomposes  and 
becomes  useles-.  In  mosl  laboratories  the  gas  is  generated 
by  means  of  a  Kipp's  apparatus.  There  are,  however, 
several  disadvai         -  I  with  the  "' Kipp."     Firstly, 

when  large  quantities  of  the  gas  are  required,  it  is  constantly 
necessary  to  recharge  the  apparatus — cleaning  ami  charging 
a  "Kipp"  is  not  a  pleasant  operation,  and  in  my  experi- 
u  great  many  "  Kipps"  get  broken  during  the  opera- 
tion of  washing.  Secondly,  they  are  not  economical, 
because  there  is  always  a  very  considerable  waste  both  of 
acid  an!  ferrous  sulphide. 

During  the  last  few  years  I  have  employed  "  De 
Koninck's"  apparatus,  with  a  consequent  great  saving  in 
acid  ami  ferrous  sulphide.  This  apparatus,  when  once 
properly  charged,  can  be  used  constantly  for  three  or  four 
months  without  further  attention. 

For  some  purposes  it  is  more  satisfactory  to  use  a 
saturated  aqueous  solution  of  sulphuretted  hydrogen  than  to 
employ  the  gas.  This  is  especially  the  case  in  quantitative 
analysis.  In  the  first  place,  I  am  of  the  opinion  that 
precipitates  produced  by  means  of  an  aqueous  solution  are 
more  granular,  and  therefore  more  readily  filtered  and 
washed,  than  when  the  gas  is  employed.  Secondly,  when 
the  gas  is  used  there  is  always  a  tendency  for  some  of  the 
precipitated  sulphide  to  adhere  to  the  sides  of  the  tube 
through  which  the  gas  is  being  passed,  and  it  is  often  a 
matter  of  considerable  difficulty  to  remove  the  last  traces. 
But,  as  I  have  already  mentioned,  it  is  under  ordinary 
circumstances  impossible  to  keep  a  solution  of  sulphuretted 
hydrogen,  even  for  a  few  days,  without  very  considerable 
decomposition  taking  place. 

In  some  laboratories,  in  order  to  get  over  this  difficulty, 
the  bottle  containing  the  solution  is  fitted  with  a  double- 
bored  cork,  through  one  of  the  holes  of  which  a  svphon, 
for  drawing  off  the  solution,  is  passed;  and  through  the 
other  a  bent  glass  tube,  which  is  connected  with  a  gas 
supply  tap.  The  gas  tap  is  kept  always  turned  on,  so  that 
when  the  solution  is  drawn  off  its  place  is  occupied  by  coal 
gas,  and  thus  oxidisation  is  prevented.  But  even  in  this 
arrangement  it  is  first  necessary  to  prepare  the  aqueous 
solution,  and  should  a  supply  of  the  gas  be  required,  it  is 
not  possible  to  obtain  it  without  employing  a  separate 
apparatus. 

To  overcome  the  foregoing  difficulties  I  have  designed 
an  apparatus  from  which  either  a  constant  supply  of 
Bnlphnretted  hydrogen  gas  or  a  saturated  aqueous  solution 
can  be  obtained.  The  generating  part  of  the  apparatus  is 
a  slightly  modified  "  De  Koninek's."  Whereas  in  the 
original  form  of  the  apparatus  all  the  connections  are  made 
by  means  of  rubber  stoppers  and  glass  tubing ;  I  have  had 
i  tnbulus  blown  on  to  the  sides  of  the  bottles,  so  that  all 
the  fittings  can  be  made  with  rubber  tubing,  and  thus  risk 
of  leakage  is  minimised. 

The  accompanying  diagram  explains  the  apparatus, 
»hich  consists  of  a  bottle  A  containing  ferrous  sulphide, 
and  having  a  tubulus  on  either  side,  near  the  bottom,  by 
means  of  which  it  is  connected  with  the  reservoir  B 
represented  b  the  sketch  by  the  dotted  lines)  and  the  flask 
I  .  1)  is  a  wash  bottle  containing  a  little  water,  the 
.jutlet  tube  of  which  is  connected  with  a  tube  it  passing 
nearly  to  the  bottom  of  the  bottle  E  (about  3  or  4  litres 
capacity;  tilled  with  distilled  water.  A  second  lube  /, 
which  does  not  dip  below  the  surface  of  the  water,  passes 
into  a  small  "catch  "  lwttle  F.  This  bottle  has  an  outlet 
tube  to  which  is  attached,  by  mean,  of  a  piece  of  rubber,  a 
.be  about  8  inches  long;  g  is  a  small  brass  clip 
which  serves  to  close  the  rubber  tube. 


Should  an  aqueous  solution  of  sulphuretted  hydrogei  ■ 
required,   it   can    be  obtained     by   turning  on   the  tap 
whereas  oih    can   get  a   supply  of   the  gas   by  opi 
clip  g.     When  the    apparatus   is   freshly  chai 
and  the  clip  y  should  both  be  opened  and  a  rapid  c 
the  gas  bubbled  through  the  water  in  E  for  a  few  minu 
By  this  means  the  air  on  the  surface  of  the  water  i 
out,  and  on  closing  the  clip  the  gas  will  be  absorbed 


the  water  is  saturated.     As  soon  as  the  water  is  coi 
saturated,  the  pressure  of  the  gas  drives  the  acid  ti| 
and  all  action  ceases.     As  there  is   no  air  pie- 
oxidisation  can  take  place,  and   the  solution,  evei 
apparatus  is  standing  in  strong  light,  deposits  only  ■'> 
of  sulphur. 

All  the  rubber  connections  of  the  apparatus  bo  '1 
carefully  wired  on,  so  that  no  leakage  can  take 
have  usually  found  it  best  to  keep  the  apparatus  i 
bottle  C  always  in  the  position  represented  in  the  '' 
and  the  tap  i  open.     By  so  doing,  the  aqueous  sol  ": 
sulphuretted  hydrogen  is  always  saturated.    The  o  j 
the  "  catch  "  bottle  F  is  to  guard  against  any  solutii 
accidentally  drawn  into  the  bottle  E.     This  dor 
happen  if  one  neglects  to  turn  on  the  tap  i  before 
the  clip  g.     For  convenience  the  stand  contain 
in    which   test    tubes   may   be   plactd    whilst   pa- 
gas. 

Hydrochloric  acid  (2  parts  acid  and  3  parts  w»tei  ! 
be  used  to  generate  the  gas,  because  when  snip 
employed   there     is    a   tendency   for   ferrou> 
crystallise  out  and  to  clog  the  a]  paratus. 


u,  ,1.1  ii]       THE  JOURNAL  OF  THE  SOCIETY  OF  OHEMIOAL  INDUSTRY. 


439 


iHanrbeetrr  £>frtton. 

Meeting  field  at  the  Chemical  Club,  on 
Friday,  M'ty  3rd,  1901. 


]>H.    liKOSSMANX    IN    TIIK    CHAIIi. 


IN   OF  Si  l  LI   HLE  POTASH  SALTS 
POTASSIUM    FELSPAR    (ORTHOCLASE). 

BY  J.    G.   A.    lillODIN,    K.I.c  . 

wi-  require   from   the   soil   only  a    few  mineral   sub- 

i    ly,     potassium     s:ilts,    phosphoric     acid,    and 

and   nearly  every  plant  can  be  grown  in  sterile 

.1.  if  these  are  supplied.       These   salts  must  therefore 

in  the  most  important  item  in  the  manure  trade,  and  have 

nle. 

f  we  trace  the  potash  salts  from  the  soil   to  their  origin, 

shall  in  every   case  find  that  it  is   the   same   mineral, 

par  (orthoclase),  which   is  a  double  silicate  of  alumina 

■h.      Rain-water,  with  the  aid  of  dissolved  carbon 

xide,  forms  out  of  the  felsphatic  rock,  silicate  of  alumina, 

ium  carbonate  or  a  similar  salt.      The   whole  of 

products  are  washed  down  into  the  valleys,  where  they 

n  a  clayey  fertile  soil.      To  do  this,  however,  centuries 

iMS,andit  would  bo  hopeless,  or  probably  so,  to  try 

nature  iu  this  respect,  although  for   many  years 

eriments    have    been    carried    out     in    this    direction. 

feasor  Bergstrand,  of  Stockholm,  has,  for  instance,  been 

ng  out  composts  of  lime  and  felspar,  and  subjecting  them 

he  influence  of  the  weather  for  years,  and  he  has  found 

soluble   potash   salts  are  actually  formed,  but  so  far, 

f  a  small  amount  of  the  quantities  contained  in  the  spar 

e  tints  been  made  available.     It   has  also  been  proposed 

ecompose  the  felspathie  rock  with  carbonate  of  soda,  and 

:nts  have  been  taken  out  for  the  purpose  some  30  years 

All  these  processes,  however,  have  no  commercial   i 

ing  in   the  first   place  too  expensive,  and  iu  the 

iDd  place  they  have  to  compete  with   Stassfurt  salts. 

ice  the  method  to  be  adopted  must  be  extremely  cheap, 

at  the  same  time  it  must  be  such  as  to  get  some  value 

of  the  aluminium   silieate  contained  in   the  spar.      A 

iiod     which   will    be    described    later    on,    perfectly 

miplishes  these  things. 

-fore  describing  the  process  we  shall  discuss  where 
>ar  can  be  found  in  sufficient  quantity  and  pure 
igh  to  be  utilised  for  a  process  of  manufacture.  As  a 
nil  rule  we  have  to  look  for  places  where  the  primary 
0  the  surface,  felspar  always  occurring  in  lodes 
a  into  the  gneiss.  Sometimes  it  occurs  iu  serpen- 
.  as  for  instance  in  South-Eastern  Pennsylvania,  in  the 
■ter  county.  In  Europe  the  Scandinavian  Peninsula 
•pecially  rich  in  felspar,  the  mineral  beiug  found  in 
mg  quantities  all  over  the  peninsula.  It  further 
rs  on  the  Ural  Mountains,  which  separate  Russia  from 
It  also  occurs  in  small  quantities  in  Silesia  and 
rherein  Germany.  Iu  the  British  Isles  it  is  rather 
■curring  principally  in  Ireland.  On  the  American 
nent  the  mineral  occurs  in  large  quantities  both  in 
st  and  in  the  west.  Ou  the  whole  we  might  say  that 
mneral  is  distributed  all  over  the  world.  It  has  also 
quarried  for  centuries  by  the  Chinese— in  whose 
try  this  mineral  occurs  in  large  quantities — for  the 
ise  of  porcelain  making.  The  extent  to  which  it  is 
Europe  can  be  gauged  by  the  output  of  the 
ish  mines,  which  practically  supply  the  demand  for 
■  ir  in  Europe, 
e  report  of  the  Swedish  College  of  Commerce  of  1898 
;  an  output  for  that  year  of  20,737  tons  of  all 
"■•  ™  *  ™lae  of  239,154  kronors,  or  an  average 
1  kronors,  or  12s.,  per  ton  mined  and  iu  pieces. 
I  vary  very  much,  and  the  limits  are  9  kronors 
ronors.  In  this  country  the  price  rises  to  30s.  per 
In  September  1899  I  went  over  to  Sweden  to 
J  the  state  of  this  class  of  mining,  and  I  found  that 
t  had  to  he  diminished  every  year  on  account  of 
ted  demand  for  quantity  and   the   increased 


demand  for  quality  from  the  side  of  the  Potteries. 
Thousands  of  tons  of  seconds  and  thirds  are  lying  at  the 
mines  for  no  purpose,  except  a  possible  adult. 'ration  of  the 
ground  stuff  which  is  sold  on  the  market. 

My  process  for  the   utilisation  of  felspar  is  as  follows  : — 
I   grind   the  spar  to  a  fine  powder  in  a   rotatory  ball   mill. 
I  then  mix  f)3  parts  of  slaked  lime  and  10  parts  "of  common 
salt  with  100  parts  of  the  powdered  spar  in  mixing  drums. 
If  this   powder  be  submitted  to  a  temperature  of  900    C. 
tor  an  hour,  a  distinct  chemical  change  takes  place,  although 
the  powder  comes  out  of  the  furnace   looking  much  as  it 
went  in.     It  is   very  difficult  to  explain   why  80  to  90  per 
cent,  of  the  potassium  contained  in  the  felspar  should  be 
converted  into  potassium  chloride  in  this  manner.     This  is, 
however,  the  case,  as  will  be  shown  later  on  by  the  figures 
belonging  to  the  experimental  research  on  the  subject.     It 
will  suggest  itself  to  most   chemists  that  there  should  be  an 
analogy  with  the  analytical  method  proposed  by  Lawrence 
Smith,  and  which,  as  we  all  know,  consists   in   the  heating 
>   of  felspar  with  an  excess  of  lime  and  ammonium  chloride. 
In  this  latter  case  the  explanation  is  simple  enough,  as  the 
ammonium   chloride  is  practically  totally  dissociated  at  the 
white  heat  employed,  and  we  thus  have  to  deal  with  strong 
chlorine  itself  acting  upon  the  spar,  when  it  is  decomposed 
by  the  lime   alone.     At  a  very  white  heat  it  is  known  that 
lime  itself  will   form  a  soluble  glass  with  the  felspar,  and 
this,  being  acted  upon  by  the  chlorine,  no  doubt  forms  the 
potassium  chloride  which  is  afterwards  accounted  for  in  the 
analysis.     Iu  my  process,  however,  the  temperature  is  so 
low  that  lime  by  itself  does  only  in  the  slightest  degree 
act  upon   the  felspar,  and  the  sodium   chloride  is   hardly 
evaporated  at  all.     To   explain   the   reaction  one   had  to 
suppose  that  the  salt  acts  to  begin  with  as  a  kind  of  semi- 
volatile  flux,  which  acts  as  an  intermediary  between  the  lime 
and  the  felspar.     The  result  of  this  initial  step  is  a  zeolitic 
compound  of  lime  and  the  constituents  of  the  felspar.    That 
this  is  so  is  evident   from   the  fact  that   the  product  of  the 
heating  for  a  very  short  time  decomposes  easily  with  acids, 
whereas  water  will  extract  very  little  potassium  from  the 
mass.     The  continued  heating  will,  however,  cause  an  inter- 
action between  this  zeolite  and  the  salt,  potassium  taking 
up  chlorine,  and  soda  entering  iu  its  place  in  the  zeolite! 
Afterwards   the   soda    gets    into    such   a    form   as  to   be 
volatilised  readily  at  this  temperature.     The  mass  that  we 
take  out  of  the  furnace  in  this  case  is  composed  in  the 
following  manner :— 20  to  25   per  cent,  thereof  formed  of 
water-soluble   salts,  30  per  cent,  of  which  are  chloride  of 
potassium,  and  70  per  cent,  of  which  are  chloride  of  sodium. 
The  remaining  75  per  cent,  of  the  mass  contain  60  per 
cent,  of  silica,  10  per  cent,  of  alumina,  and  30  per  cent,  of 
lime.      A  large  quantity  of  the  lime   still  remains  in  the 
form  of  calcium  oxide.     As  to  quantitative  results  of  the 
reaction,  I  shall   now   proceed  to  give  figures  relating  to 
experiments    carried  out.      To   begin  with,  before    con- 
templating the  use  of  the  soluble  salts  by  themselves,  I 
proposed  a  large  excess  of  lime  in  the  mass,  so  as  to  make 
it  useful  for  agricultural  purposes,  both  as  potash  manure 
and  for  liming  the  soil.    I  instructed  the  municipal  chemist 
of  the  town  of  Gothenburg,  Dr.  J.  E.  Alen,  to  make  an 
experiment  with   10   parts  felspar,  and   10  parts  lime,  plus 
two   parts   salt.     He   found  that   three   hours'   heating   to 
bright    yellow    heat   caused    the  potash    contained  in   the 
spar  to  be  soluble  in  the  following  proportions  :— 

Per  Cent. 

In  water 40'8 

In  HCI,  t  per  cent 77-3 

In  HCI,  38  per  cent. 83-7 

Later  experiments  showed  that  a  larger  amount  of  salt  and 
a  smaller  amount  of  lime  gavea  more  favourable  result  as  to 
water-soluble   potassium  salts.     I  procured  some  powdered 

felspar  from  Sweden  of  the  following  composition  j 

„.„  PerCent. 

Gift's  W33 

S>2 0-59 

£=°- 10-68 

N%<->"--, 337 

Ignition  loss qp36    9C\SS 

Undetermined,  and  analysis  loss o-12 

100-00 
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A  mixture  of  100  parts  of  this  felspar,  40  parts  of  pure 
CaO,  and  4U  parts  of  pure  Natl,  was  heated  for  time  and 
six  hours  respectively.     The  result  was  as  follows  : — 


■Water-soluble  salts 

Water-fl  ■        '-  calculated  on  felspar. 

Contain  ng  K."  » 

Containing  K^.o  calculated  on  felsjsir  — 
The  return  of  K.o  in  the  felspar  rendered 
soluble. 


Three 
Hours. 


PerCent. 
81 -5 
ffl-7 

17    H 
6-76 
6S-1 


Sir 
Hours. 


•   I 

we* 

Til 
68-S 


The  insoluble  residue  bad  following  composition  : — 


mdccomposeu  spar 








The  fineness  of  the  felspar  can  he  represented  by  a  sieve 
containing  90  meshes  to  the  linear  inch. 

It  may  thus  be  seen  that  the  potash  of  the  felspar  can 
be  easily  extracted  by  this  process  to  the  extent  of  70  per 
cent,  of  what  occurs"  in  it  by  simple  extraction  with  water. 
With  a  finer  powder  the  yield  might  be  increased  still 
more.  The  temperature  of  the  furnace  was  measured  with 
a  thermo-electric  pyrometer,  and  found  to  be  860"  to  900°  C. 

Later  experiments  made  with  only  one  hour's  heating  of 
the  mass  give  comparatively  a  still  more  favourable  result 
than  any  of  the  aboie-mentioned  trials,  the  figures  being 
as  follows : — 

One  Hour  Heating,  Same  Mixture. 

PerCent. 

Water-salable  salts 23'0 

Water-soluble  salts  calculated  on  felspar 41  -4 

Containing  K20 19*74 

Containing  K20  calculated  on  felspar 8"17 

The  return  of  K20  in  the  felspar  rendered  soluble .  77  3 

The  insoluble  residue  had  the  following  composition : — 

Per  Cent. 

SiOi  +  uridecomposed  felspar B0S7 

AlsO, 6-84-1 

CaO 817.  ,  ,, 

MgO TracelSHcf 

CO, C32  | 

Alkalis,  &c JT50J 

100-00 

The  above  part  of  this  memoir  was  written  about  twelve 
months  ago.  Since  writing  the  same  I  have,  however,  found 
that  the  insoluble  mass  which  results  after  extracting  the 
potash  salts  with  water  can  be  used  with  advantage  for 
the  manufacture  of  glass.  We  have,  in  fact,  made  experi- 
ments on  a  large  scale,  producing  on  the  one  hand  a 
20  per  cent  potash  salt,  and  on  the  other  a  glass-making 
material  which  only  requires  the  addition  of  some  extra 
silica  and  alkali  to  be  converted  into  a  good  glass.  Many 
experiments  have  been  carried  out  in  order  to  reduce  the 
quantity  of  lime  used  in  the  manufacture,  so  as  to  obviate 
the  addition  of  extra  silica  when  making  the  glass.  The 
deviations  from  the  portions  of  1  :  0-4  :  0-4have  caused 
the  vield  of  potash  salts  to  diminish  considerably;  iu  fact, 
the  "whole  nature  of  the  process  consists  in  the  suitable 
mixture  of  lime  and  salt;  and  to  show  the  importance  of 
the  mixture,  three  parallel  experiments,  in  exactly  similar 
conditions,  were  carried  out  and  finished  on  the  12th  March 
il,  with  a  view  towards  showing  that  mixed  lime  and 
salt  acted  upon  felspar  differently  from  these  reagents  by 
themselves.  The  temperature  of  the  furnace  was  about 
,  and  the  pyrometer  readings  are  only  comparative. 

Experiment  No.  1. — 100  grms.  of  felspar,  40  grms.  of 
lime,  finely-powdered  and  mixed,  were  heated  for  two  hours 
in  a  muffle  furnace.  The  mean  pyrometer  reading  was 
205  divisions  (arbitrary).  The  furnaced  mass  contained 
u-39  per  cent,  of  water  soluble  K20.  Calculated  on  the 
t  alone  this  means  (J'55  per  cent. 


Experiment  No.  2. — 100  grms.  of  felspar,  40  grms. 
common  salt  in  a  finely-powdered  condition,  and  intimat 
mixed,   were   heated   for   two   hours    iu   the   same 
furnace   as    above.      The    mean    pyrometer    reading  » 
210  divisions.     The  furnaced  mass  contained  2-66  n 
of   water    soluble    K20,  or,  calculated    on    the 
3-72  per  cent. 

Kxperiment  No.  3. — 100  grms.  of  felspar,  40  mu 
salt,  and  40  grins,  of  lime  in  a  finely-powdered  col 
and  intimately  mixed,  were  heated  in  the  ahovc-mentioi 
muffle  furnace  for  two  hours.  Meau  pyrometer  read 
210  divisions.  The  mass  contained  4-04  per  cent,  of  «. 
soluble  K2G,  or,  calculated  on  the  felspar,  7  27  per  e 
The  spar  used  contained  9  per  cent,  total  KjO. 

It  will  be  seen  from  the  above  that   the  new  prom 
using   lime  and   salt    mixed  causes  a  far   more   thur. 
decomposition    than    the   previously   known    proce 
treating  with   salt   or  lime   separately   (Patent  No.  11,  ■ 
of  1847,  K.  A.  Tilghman;  2983  of  185G,  W.  E.  S 
3185  of   1857,  F.  O.  Ward).     This  is  naturally  under 
specified  conditions  of  temperature  as  all  previous  wri . 
on  the  subject  have  recommended  fusion,  whereas  in 
writer's   process   there   is  a  total   absence  of   fusion, 
addition   to   the   experiments  referred   to  above  «, 
caused  trials  to  be  made  in  Stockholm  in  Sweden,  iu 
nection  with  the  taking  up  of  the  process  for  con 
purposes,  and  my  assistant,  Mr.  Ryberg,  who  has  cai  d 
out  most  of  the  English  experiments,  has  been  ov. 
for  nearly   three   months  supervising   these  trials, 
results  have  confirmed  our  previous  experience  thnrou: 
and  some  new  observations  have  been  made  with  r 
to  the  nature  of  the  reaction  taking  place.     The  ill 
mass,  amoDgst   other   things,  contains   to   some  exit  I 
double  silicate  of  lime   and   alumina  insoluble  in  h)  v 
chloric  acid,  which  no  doubt  is  formed  during  the 
We  have  also  established  the  fact  that  great  car. 
be  taken  in   controlling  the  furnace  operation,  an  ; 
a  time  will  lead  to  a  bad  yield,  and  too  long  a  heal 
lead   to   a   loss   of   potash.     It   is   to   be  hoped  tl. 
exceedingly  simple  process  will  lead  to  industrial 
takings   in  countries   with  an  abundant  supply  oj 
and  to  some  certain  degree  obviate  the  evils  of  tin 
state  of  monopoly. 

So  far,  promising  results  have  been  obtained  towanl  hi 
establishment  of  a  factory  in  Sweden,  and  in  a  fe»  p 
time   active   operations   are    likely    to   start   there 
neighbourhood  of  Stockholm.     The  supply  of  felet 
that  district  is  immense.     A  favourable  factor,  makin   li 
industry    desirable,  is   the   possibility   of  using  thtr.  u 
felspar  for  the   process.      In   all   the   trials  over  tl. 
third-rate  spar  from  Rorstrand  has  been  used.     It 
position  is  as  follows  :  — 

PerCent 


SiO,  . . 
AlaOa. 
Pe203 . 
CaO.. 
K,0.. 
Na/> . 


68-J7 
17-88 
0-50 
0'84 
10SO 
3-21 


Ignition  loss 

100  •» 

The  smaller  percentage  of  alumina,  which  i- 
tageous  to  the  potteries,  is  a  gain  when  the  residue  i  * 
for  glass.     I  have  also  caused  inquiries  to  be  made 
United  States,  and  I  have  no   doubt,  from  the  g  ■<■ 
tenure  of  those  interested  in  the  matter  over  then 
the  process  will  be  taken  up  in  America  when  we  «* 
demonstrated   the   technical    utility   of    the   same   i:  1> 
country. 

A  NEW  TEST  FOR  SULPHUR  IN  BKNZ0I 
USE  IN  GAS  WOKKS. 

BY   WU.FEID   IRWIN. 

It  is  now  ahout  five  years  since  benzol  was  first  eni  >) 
as  an  enricher  for  coal  gas,  and  at  the  present  tii 
various  reasons,  its  adoption  has  become  very  extcu- 

An  objection  has   been  raised  to  it  owing  t" 
if  not  properly  prepared  it  may  contain  sulphur,  a 
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i  great  convenience  to  apply  the  enricher  to  the  gas  after 

riflottion,  it  is  clearly  advisable  that  the  product  Bliould 

as   possible  from   such  an  impurity.     All   com- 

ccial   benzol   contains  sulphur  in   some  proportion,  but 

pti  cent,  should  be  considered  a  maximum  to  be  allowed. 
1  this  ought  to  be  reduced  if  possible.  One  gallon  of 
iiol  per  10,(100  cubic  feet  of  gas  is  a  common  amount  to 

kh  with,  anil  if  this   contained   1    per  cent,  of  sulphur, 

.u    of  6-1    grains   of    sulphur    per    100    eb.    ft. 

aid  he   the   result.      With  0'  4  per  cent.,   my   suggeste  I 

\iinuni,  the  result  would  be  an  addition  of  2-4  grins,  per 

i  oh.  ft. 

■  iiljilmr  exists  iu  commercial  benzol  in  several  different 
filiations — 

■  lion  bisulphide, 
[i  rcaptans. 
11.  Thiophene,  thiotolucue,  &c. 

n  the  case  of  a  very  bad  sample,  the  sulphur  is  usually 
I  -cnt  as  OS...  principally,  but   where  the   amount  of  total 
hurinbdow  1  per  cent.,  the   thiophene  often  exceeds 
mount  that  of  the  CS2. 

be  usual  methods  employed  for  the  determination   of 
s  hill  in  benzol  are  or  have  been — 

Heating  the  benzol   in   a  sealed  glass   tube  with  NH3 

thereby  changing  the  sulphur  into  FeS   and 

OS'S  oxidising  and  weighing  as  BaSO.,  as  described 

Holland    ami    Philips.  See    this     Journal,     1884, 

•  •:%. 

Potassium  xanthate  method  as   described  by  Nickels 
hemical  News,  Vol.  XLIII.,  page  148. 
1 1.  Phenyl  hydrazine  method.     See  this  Journal,  1891, 

here   the    sulphur   is    present   as    CS3  all   of    these 
ods  give  good  results.    The  first  method  was  till  lately 
-nil  one  employed  but  recently  the   last  of  the  three 
bi  leeu  popular. 

-   Holland  and  Philips   assert  that  by  their  method 

phur  compounds  than  CS2  are  changed  into  BaSO.,, 

v  it  the  amount  of  total  sulphur  can  be  determined, 

tiewseem;  to  be  taken  by  Allen,  though  Lunge 

j  s  Victor  Meyer  in  opposition  to  the  assertion. 

>.  II.  and  III.  methods  are   on  the  face  of   them  quite 

ieable  for  the  determination  of  the  total  sulphur  and 

'»  e  used  for  CSS  alone. 

simple  was   recently   received  by  me  and,  tested  by 

m  method,  was  found  to  contain  0'23  per  cent,  sulphur. 

mining  the  specific  gravity  I  found  it  to  be  nearly 

1 1  which  was  too  high  for  so   pure  a  Bample.     As  the 

irilies  which  raise  the  specific  gravity  of  benzol  are 

thiophene,  I  concluded  to  try  some  other  method 

estimation  of  total  sulphur,  and  to  devise  a  plan  such 

i  <  in  ordinary  gas  chemist  or   engineer  can  employ  it 

it   pparatus  he  already  possesses,  and  one  which  shall  be 

;mis  to  the  standard  method  of  testing  for  the  grains 

■  0  cb.  ft.  of  coal  gas  iu  use  in  every  gas  works. 

1    following  then  is  the   method   I   employ.     It   is 

•a  an  adaptation  of  Allen's  test  for  sulphur  in  fats. 

■  i'  the  ordinary  apparatus   for  estimating  sulphur  iu 

is|thich  every  gas  works  in  the   country   of  any  size 

1  -.     I   take  away   the  burner  and  replace   it   by  a 

p  capable  of  holding  100  c.e.  of  spirit. 

•  the  benzol  to  be    tested   I   carefully   measure  out 

o  into  the  spirit  lamp,  and  then  to  it   add  90  e.c.  pure 

M  or  methylated  spirit,  shake  the  two  up  together  and 

Up,     Round  the  lamp  I  place  several  pieces  of 

'I  arbonate  of  ammonia,  and  in  other  respects  proceed 

the  test  for  sulphur  in  gas.    See  figure   in  next 

il  precautions  to  be  observed  are  as  follows:  — 

list  be  taken  that  the  flame  is  not  too  large, 

will  smoke.     As  the  test  proceeds  it  usually 

:i    8  in  size  and  should,  therefore,  at  first  be  lower 

U  is  intended  to  be.      If   any  trouble    should    arise 

J    smoke    a   larger    proportion    of    spirit    may    be 

f  methylated  spirit   be  employed  instead  of   pure 

then  a  blind  test  should  first  be  made  with   the 

of  spirit  alone,  and   a  deduction  (which  will   be 

be  very  small)  for  the  sulphur  it  contains,  must 


III.  Not  more  wick  than  is  absolutely  necessary  should 
be  employed  in  the  lamp. 

The  calculation  is  simple :  thus,  supposing  the  amount 
taken  were  10  e.c,  and  the  weight  of  BaSO.,  less  the 
correction  for  the  methylated  spirit,  0-521  gnu. 

The  answer  in  grms.  of  CS.,  per  litre  would  be — 


0-521   x  32  X   Mull 


233  x  10 


=  7-15 


The  answer  iu  grains  per  gallon  would  be — 

7'155  X  70  =  500'8. 
The  answer  in  percentage  would  be — 
7' 155 


ll-ssii        I" 


0   SI. 


where  0-880  =  the  specific  gravity  of  the  benzol. 

If  instead  of  10  e.c,  9fi  fluid  grains  were  taken,  then  the 
number  of  grains  of  BaSO.,  fouud  would  indicate  without 
calculation  the  grains  of  sulphur  per  -^fo  gallon  of  benzol, 
and  this  result  would  also  indicate  the  number  of  grains 
of  sulphur  per  100  cubic  feet  of  gas  which  the  said  benzol 
would  cause  to  be  added  to  that  originally  present  in  the 
gas,  supposing  1  gallon  per  10,000  cubic  feet  of  gas  were 
employed. 

The  following  are  a  few  examples  of  results  : — 


Holland  and 
Philips'  Method. 


No.  1  Staffordshire  benzol —    > 
the  sample  above  referred  to  :  5 
No.  2.  Staffordshire  benzol. 
No.  3.           „                 „ 
No.  4.  Lancashire  benzol... 
No.  5. 
Methy  lated  spirit 


Per  Cent. 
0-23 
0-25 


Combustion 
Method. 


Per  Cent. 
C 0-44  7  Duplicate 
10'45>      tests. 

0-57 

0-88 

0-07 

0-04 

o-oi 


The  above  table  shows  first  that  Holland  and  Philips' 
results  are  too  low  probably  because  only  the  S  in  the  CS2 

is  acted  upon,  and  also 
that  a  benzol  practically 
free  from  sulphur  can 
be  readily  obtained. 

This  method  does  not 
pretend  to  be  scientifi- 
cally accurate  any  more 
than  is  the  case  with 
the  standard  test  for 
sulphur  in  gas ;  both 
probably  give  results 
lower  than  the  reality, 
but  as  the  principle  is 
the  same  in  each,  the 
error  will  be  propor- 
tional. 

As  there  are  many 
gas  chemists  and  en- 
gineers unfamiliar  with 
the  conditions  requisite 
for  ensuring  that  the 
article  which  they  pur- 
chase is  in  other  re- 
spects than  sulphur,  the 
most  suitable  for  the 
objects  they  have  in 
view.  I  propose  now 
to  state  them  in  full : — 
I.  Colour.  The 
benzol  should  be  water 
white. 

II.  Specific  gravity. 
This  should  be  0-880 
to  0-882. 

IIL  Distillation. 

A,  spirit  lamp.  B.  trumpet  tube.  When  100  e.c.  are  dis- 
C,  Condenser,  with  glass  marbles.  1),  tilled  in  an  ordinary 
draught  pipe.  E,  Beaker  into  which  t  ,  ;th  c<maenger 
the  condensed  liquor  lulls.     F,  fresh  » 

carbonate  of  ammonia.  about     90   c-c-    should 
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distil   over  at   100    C.,  utid  by   the    tinu   the   thermometer 
roaches  115   C,  the  btilh  of  the  retort  should  be  dr.v. 

(<i.)  Size  of  retort.  The  retort  when  full  to  overflowing 
should  contain  about  200  c.c. 

(o.'i   Kate  of  distillation.      This    should    be   as    rapid  as 
possible  so  long  as  the   distillate  falls  into  the  receiver  in 
its  drops. 

(e."j  The  bulb  of  the  thermometer  should  be  in  the 
liquid,  and  j  inch  from  the  bottom  of  the  retort. 

In  conclusion,  I  might  ss\  there  ought  never  to  be  any 
difficulty  in  supplying  benzol  to  meet  the  requirements 
mentioned. 

-  an  be  readily  extracted  by  practical  distillation, 
whilst  the  mereaptans  and  thiophene  can  be  easily  removed 
by  continued  washing  of  the  benzol  with  strong  sulphuric 
acid. 

At  the  end  of  the  operation  the  vessels  B,  (',  and  D  are 
all  wa-hed  with  distilled  water  into  E,  a  little  bromine  water 
added,  and  the  sulphuric  acid  estimated  in  the  ordinary 
manner. 

flrtu  go  lit  £>fttton. 


Meeting  held  on  Friday,  December  21st,  1901. 


MB.    CLIFFORD    RICHARDSON'   IN    THE    CHAIR. 


THE    PKODl'CTIOX   OF    SODA    BY 
AMMONIA   PBOCESs. 


THE 


BY    J.    A.    BRADBURN. 


As  is  well  known,  the  greater  part  of  the  world's  production 
of  soda  ash  and  bicarbonate  of  soda  is  manufactured  by  the 
ammonia  process,  and  the  alkali  industry  is  now  almost 
entirely  located   in  those  places  where  strong  brine  can  be 


obtained.        The     ammonia     process     was     invented 
H.  G.  Dyar  and  .1.  Hemming  in    1838,  ami   has  be 
with  varying  success  by  many  persons  since  that  time.    ' 
Society's'  Journal  in    i883,   1885,  1889,  1890,   189] 
and  1890,  contains  papers  dealing  with  the  ammonia 
the    latter    year's     Journal    contains    parts    of    a 
contributed  by  the  writer.     The  present   paper  is  , 
chiefly  with   a   newly   invented    tower  of   about  the   ■ 
outside  dimensions  as  the  one  ordinarily  employed,  but 
different    internal    arrangements    for   promoting 
mixture  of  the  gas  and  liquid,  and  also  an  improved  m 
of  cooling.     The   system  of  cooling  is  not  yet  in  it- 
form  ;  but  the  following  figures,  worked  out  by  me  in  .'  i. 
1900,  from  an  examination   of  the  quantities  of  n 
used  in  producing  50  tons  of  Na.jC03  in  24  hours,  ilia 
what  the  actions  going  on  in  such  a  tower  are. 

The    tower    is    filled    by    pumping   into    it   cooi 
carbonated  ammonia  brine  at  a  point   about  six  (eel 
the  top;  this  is  pumped  in  continuously,  being  also 
out  continuously,  so  as  to  keep  the  level  of  the  liqu< 
>ame   point,  namely,  six  feet  from  the  top.     The  I 
20  metres   high  and  2  metres   in  diameter.     As  the  1 
travels  down,  the  NH,C1  and  NaHC03  increase  in 
while  the  NaCl  and  ammonium   carbonates  deer 
same  time   a  proportionate  quantity  of  water  is  taken 
the  liquor  by  the  precipitated  sodium  bicarbonati — 

•J  Nail  CO,  =  Na.,C03  +  H..O  +  Co.. 

Only  the  liquor  in  the   upper  part  of  the  tower  a!>> 
retains  CO;  from  the  kiln  gas  pumped  into  the  tot 
in  the  bottom  ring  a  small  quantity  of  sodium  and  an 
bicarbouates  are  decomposed,  giving  thus  a  little  ( 
the  incoming  kiln  gas.     In  the  bottom  ring  there  ; 
quantity  of  XH4Cl  and  of  XaHC03,  and  a  slight 
temperature   here   causes   these  to    react  a   little. 
48  volumes  of  ga.s,  containing  G   per  i 
tower  at  the  top  for  every  100  volumes  of  kiln  gas,  con  li 
55  per  cent.  CO.,,  entering  at  the  bottom. 


Ring. 

|  Temperature.             COj. 

Total  NH3. 

Alkaline  XHj. 

Fixed  XHj. 

NH.C1. 

Mi 

C.rras.  per 

Grms.  per 

Grms.  per           Grins,  per 

Grms.  per 

°c. 

Litre. 

Litre. 

Litre.                     Litre. 

Litre. 

Li 

Entering  In 

nor 

32-0 

655 

73-95 

70-38                         3-57 

11-23 

18 

39-15 

77-0 

73-95 

68-68                     6-27 

16-58 

17 

4-2-3 

75-8 

73-78 

65-4S                      8'33 

26-21 

16 

43-7 

72-5                         73-35 

6036                       1249 

39-30 

15 

45-0 

68-8                       7.V1I.1 

57-20                       111-75 

52-71 

14 

48-0 

05-5                         73-78 

53-04                       20-74 

65-28 

IS 

47-5 

81-5                         73-44 

48-45                       -24'99 

78-61 

18 

IS 

IT-.". 

58-0                         73-78 

l.i  •  22                       28-56 

89-88 

11 

47-3 

54-5                         73-78 

41  13                       32-30 

inl-64 

10 

47-0 

52-5                         74-211 

88*84.                    35-36 

111-27 

11 

47-0 

60-3                         7429 

35-53                       38  76 

121-97 

8 

46-2 

48-4                         74-40 

32-38                     42-08 

132-42 

7 

44-2 

46-4                         74-37                       29"49                       44-86 

141-17 

C 

43-0 

44-5                         74-80 

26-91                       I7-S6 

150-60 

5 

41-5 

42-9                         75-65 

2.VII7                       50-58 

159-17 

4 

38-0 

41-5                         75-99 

88-78                    53-12 

167-16 

'  44 

3 

310 

403                         76-16 

20-76                       55-40 

174-34 

2 

:;2-n 

39-8                       76-75 

ln-13                   57-63 

181'36 

!nS 

1 

32  5 

39-0                       76-50 

19-21                       57-29 

180-89 

Weight  of 

Weight  of  CO*  precipitated  as 

Weight  of  C02 
absorbed  in  each 

Weight  of  CO,     j        n 
absorbed  by  tl"-         „,,.,, 
Liauorand        |     6 
retained  in                ^ 
Solution. 

Ring. 

XaHCO,  formed 
in  each  Ring. 

XaHCOj  in  each  Ring. 

Ring  from 

Kiln  Gas  paasing 

through. 

Grms.  per  Litre. 

'Grms.  per  Litre. 

Grins,  per  Litre. 

Grms.  per  Litre. 

Gr 

us.  r>' 

13 

8-40 

1  ■  1    from  the  gas 

15-90 

11-5 

0' 

17 

15-11 

f 6-71         „       gas      \ 

1 1-2            „        liquor/ 

0-71 

o-o 

0- 

18 

20-56 

(7-47         „       gas      \ 
lS"30          „        liquorj 

7- 17 

li'ii 

IS 

•21-115 

<  "7-32         „       gas      > 
<S'70          „        liquor  i 

7-32 

o-o 

0 

11 

19-71 

C7-02         „       gas      > 

|           „        liquor! 

7-02 

o-o 

13 

21-00 

'         „       gas      ) 
(4-iki         „       liquor/ 

6'99 

00 

0' 

12 

1T-C1 

fB'75                 gas      \ 

i          „        liquor! 

5-75 

o-o 

11 

1 

f6'18         „ 
IJ'SO 

nu 

6U8 

n- 

0 
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Ring. 


Weight  of 

Nulla)., formed  ■ 
in  each  Ring.    I 


Weight  of  On.  precipitated  ee 
NallCOj  in  oucli  I 


Grnn.  per  Litre. 


10 

13-12 

9 

1(3-80 

8 

1640 

7 

13-7.1 

6 

U-S.'i 

5 

1311 

4 

is-ss 

3 

1127 

.) 

11-01 

1 

—  l'SO 

Grms. 
fB-91 

1-2-00 
f6-60 

i2-2'l 
,  6  89 
}  I'M 
(6'99 

(200 
t'.vst; 

I  1-90 
f.VH 

ll-fiO 
fS-17 

I I  •  to 

f  vir, 
I  1-20 
\  .V2i; 

lo-so 

C  0-1) 

(Oil 


per  Litre. 
,.       ens      ■) 
,i       liquor.) 
..       gas      > 
„        liquor  y 

gas  ) 
„  liquor  i 
,.  gas  > 
..       liquor  > 

■--< 
„       liquors 

pis  ( 
ii       liquor  y 

gas  / 
„       liquor  I 

gas      I 
■  I 


liquor 
gas 

liquor. 


gas     } 
liquor  i 


IS. 


Volume  of  C02 

ihsorbed  in  each 

King  per  Kin  vols. 

of  Kiln  Gas 

entering  -it 

Bottom  of  Tower. 


Volume  "f 

Kiln  Gas 

leaving  each 

Ring  per  loo  vols. 

entering  at 
Bottom  of  Tower. 


Per  Cent,  b; 
Volume  COj 

in  the  (';is 

leaving 
each  Ring. 


l-e.2 
2  ".i-, 
4-02 
1-12 
8-96 
4-10 
3-U 
3-61 
8-95 
S-2S 
3-20 
2-66 
2-89 
2-01 
211 
2-19 
2-14 

o-o 


48-3S 
50-00 
52-95 
50-9S 

erio 

135 -06 
li'.llli 

78*61 

70-22 
79-1.8 
83*« 
s.vi;o 
ss-.-f.-i 
91-22 
93-84 
915-28 
OS' IS 
100-02 


6-98 
10-00 
15-00 
21-H2 
26-33 
30-88 
34-93 
S8-02 
40-97 
B-16 
i.v  u 
47  47 
49-05 
50-67 
52-01 
58-88 
54-30 
65-28 


ie  first  thing   that    strikes   us  in  the  above   figures  is 

notwithstanding  the  great  pressure  at  the  bottom  of  a 

""  of  liquid  60  feet  high,  less  C02  is  absorbed  there 

at  the  top  of  the  tower,  where  the  pressure  is  much 

I'liis  is  explained  by   the  difference   in  composition 

ie  liquor  at  the  bottom  as  compared  with  that  at  the 

Wg  have  at  the  bottom    of  the  tower  the  greatest 

:"y  of  NH"  CI  and  NaHC03 ;  therefore  we  have  here  the 

est  tendency  to  a  reverse  reaction  (see  Journal,  1896 

'■),  with  formation  of  NaCl  and  NH^HCOj ;  the  latter 

v  decomposed  by  a  slight  rise  in  temperature. 

r  a  production  of  50  tons  of  Na.,C03  from  this  tower 

hours,  about  329  cubic  metres  of  liquor  go  into  the 

and  about    304  are   drawn    out,  this    diminution  in 

being  mainly  brought    about  by  water  abstracted 

'He  liquor  to  form,  with  the  soda  and  CO.,,  crystals  of 

ns,  one  molecule   of  water    being    removed  by  the 

>itation    of    one    molecule     of    sodium    bicarbonate 

mately.     As  a  matter  of  faet,  one  of  the  H  atoms 

*ater  goes  to  form  XH4C1,  which  remains  in  solution ; 

t  change  in  volume  is  therefore  unknown. 

Meeting  held  oh  Friday,  April  \9th,  1901. 

HH.    CU1FORD    RICHARDSON    IN    TI1E    CHAIR. 


B  Vl'HITE  PRODUCED  BY  THE  ACHESON 
PROCESS. 

BT  FRANCIS  A.    J.    FITZGERALD. 

£»rs  graphite,  as  met  with   in  nature  and  as 

,T?wy   Vanous   Passes,   has   received   much 

on,  both  from  scientific  investigators  and  from  manu- 


Weight  ..itii., 

absorbed  in  each 

Eting  from 

Kiln  Cas  passing 
through. 


Grms.  per  Litre. 
5-91 

6-60 

0-69 

6-99 

.vs.: 
5-41 

5-17 

v  i:. 
.-.■2.; 
in. 


Weight  of  COa 

absorbed  bj  thi 

Liquor  ami 

retained  in 

S..I11I  11.11. 


Weight  of  CO. 

given  olf  from  the 

Liquor  ami 

Bicarbonates, 


firms,  per  Litre. 

o-o 
o-o 
0-0 

o-o 

0-0 

o-o 
o-o 

0-0 

o-o 

0-0 


Grins,  per  Litre. 
0-0 

o-o 

o-o 

o-o 
o-o 
o-o 
o-o 

ll-ll 

o-o 

t  0-94  from  XallCO. 
(  0'80     „     liquor. 


facturers  of  various  kinds.  Even  those  who  are  familiar 
with  the  commercial  article  only,  know  the  great  variety  of 
graphites,  and  to  one  who  undertakes  a  study  of  the 
chemical  and  physical  properties  of  graphite  it  is  soon 
evident  that  there  exist  "  many  varieties  of  graphite 
analogous  to  the  divers  varieties  of  amorphous  carbon " 
(Moissan,  Le  Four  Electrique,  p.  111).  When,  therefore, 
graphite  is  considered,  it  is  important  to  define  just  what  we 
mean  by  the  word.  M.  Berthelot  has  defined  graphite  as 
follows  :  "  All  varieties  of  carbon  that  are  capable  of 
■  forming  graphitic  oxide  by  oxidation."  This  definition  is 
quoted  by  Moissan  in  Le  Four  Electrique,  and  he  goes  on 
to  say  :  "  This  property  determines  definitely  the  classifi- 
cation of  carbons  ;  and  the  three  groups — diamond,  graphite, 
and  amorphous  carbon — include,  therefore,  all  states  of  the 
elementary  body  that  are  met  with  in  nature,  or  which  can 
be  produced  by  man." 

While  this  definition  may  be  satisfactory  from  the 
chemical  point  of  view,  it  is  not  satisfactorv  when  graphite 
is  considered  commercially.  From  the  iatter  standpoint 
the  definition  is  too  broad,  for  it  will  include  carton  which 
does  not  possess  certain  properties  that  are  considered  of 
importance  in  a  good  commercial  graphite.  It  must  be 
noted  that  in  the  development  of  the  Acheson  process  for 
manufacturing  graphite  the  production  of  a  commercial 
article  was  kept  prominently  in  view. 

Since  there  is  an  impression  in  the  minds  of  many  people 
that  the  Acheson  process  is  related  to  some  others,  it  may 
be  well  to  consider  this  matter  briefly. 

Moissan  described  three  methods  for  converting  amorphous 
carbon  into  graphite  :  — 

1.  Amorphous  carbon  is  heated  to  a  very  high  tempera- 
ture in  the  electric  furnace,  the  conversion  to  graphite 
being  effected  by  "  simple  elevation  of  temperature." 

2.  An  excess  of  carbon  is  dissolved  in  a  metal  at  a  high 
temperature.  The  metal  is  then  allowed  to  cool  down,  and 
the  excess  of  carbon  separates  out  as  graphite. 

3.  Carbon  is  dissolved  in  or  combined  with  another 
element,  and  then  thrown  out  as  graphite  by  the  introduction 
of  some  other  body. 

Girard  and  Street,  in  a  lecture  before  the  Societe  Inter- 
nationale des  Electriciens,  describes  a  furnace  which  may 
be  used  for  the  conversion  of  carbon  into  graphite.  The 
method  consists  substantially  in  causing  an  arc  or  arcs  to 
play  over  the  surface  of  the  carbon  that  is  to  be  converted 
into  graphite. 

Mr.  E.  G.  Acheson,  when  experimenting  on  the  crystal- 
lisation of  carbon,  in  1891,  discovered  carbide  of  silicon,  or, 
as  it  is  usually  called,  carborundum.  Recognising  the 
value  of  this  material  as  an  abrasive,  he  at  once  began  to 
manufacture  it  on  a  commercial  scale.  The  electric 
furnaces  which  he  used  for  this  purpose  were  of  the  incan- 
descent type;  heat  being  supplied  to  a  mixture  of  carbon 
and  silica  by  passing  a  current  through  a  central  core 
composed  of  granular  carbon.     In  these  furnaces  he  almost 
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invariably  found  a  layer  of  graphite  next  the  eore,  and  an 
.  lamination  of  this  material  allowed  that  it  was  formed  by 
the  decomposition  of  the  silicon  carbide,  the  silicon  having 
'-.  en  vaporised  and  the  earbon  left  behind  in  the  form  of 
graphite,  which  preserved  the  structure  of  the  silicon 
carbide  Crystals.  From  this  observation,  and  various  others 
which  Mr.  Acheson  has  described  in  a  paper  read  before 
the  Franklin  Institute,  at  the  meeting  of  March  lath,  1899, 
he  concluded  that  amorphous  carbon  may  be  transformed 
into  graphite  by  heating  to  a  high  temperature  in  the 
presence  of  metallic  or  other  oxides  capable  of  forming 
carbides,  the  carbon  combining  with  the  metal  or  metalloid 
to  form  a  carbide,  which  is  then  decomposed,  the  carbon 
being  set  free  in  the  form  of  graphite  It  might  be 
supposed  that  to  convert  a  given  weight  of  carbon  into 
graphite  it  would  be  necessary  to  mix  with  it  the  theoretical 
proportion  of  the  metal  necessary  to  combine  with  the 
whoie  of  the  earbon.  Acheson 's  experiments,  however, 
showed  that  a  much  smaller  amount  of  the  metal  than  that 
ieally  required  would  convert  the  carbon  into 
graphite,  and  he  therefore  concluded  that  the  carbide- 
forming  material  played  the  part  of  a  catalytic  agent. 

Dr.  William  Borchers  claims  priority  in  the  discovery 
of  this  method  of  producing  graphite.  In  the  Zeitschrift 
fur  Elektrochemie,  September  1899,  a  periodical  then 
edited  by  Borchers,  there  is  an  article  reviewing  Acheson's 
lecture  before  the  Franklin  Institute.  In  this  article  the 
following  statement  occurs: — 

"  Although  Acheson  asserts  than  in  1896  he  had  formed 
the  theory  that  graphite  is  produced  from  amorphous 
carbon  by  the  formation  and  decomposition  of  a  carbide, 
nevertheless  the  fact  still  remains  that  he  did  not  make  this 
known  until  the  end  of  1898,  for  he  then  announced  for  the 
first  time  publicly  the  idea  of  the  formation  of  graphite  by- 
means  of  carbide  in  a  patent  upon  the  manufacture  of 
graphite,  applied  for  November  3rd,  1898,  and  published 
January  17th,  1899,  that  is  almost  two  years  later  than 
Borchers,  who  said,  in  the  Zeitschrift  fur  Elektrochemie, 
March  7th,  1897  :— 

"  '  I  shall  only  point  out  briefly  that  all  substances  which 
are  capable  of  entering  into  a  chemical  combination  with 
carbon,  more  or  less  easily  dissociable,  are  also  in  a 
condition  to  further  the  crystallisation  of  carbon.  I  name 
especially  boron,  silicon,  titanium,  zircon,  vanadium, 
aluminium,  cerite  metals,  chromium,  molybdenum,  tungsten, 
uranium,  manganese,  iron,  nickel,  &c.  ;  it  appears  to  me, 
however,  that  it  is  not  thoroughly  determined  that  com- 
bination of  carbon,  in  the  form  of  gases  and  vapours,  with 
hydrogen,  oxygen,  sulphur,  &c,  can  also  bring  about 
crystallisation.'-' 

In  the  same  publication,  chiefly  devoted  to  the  conditions 
favourable  to  the  formation  of  the  diamond,  Borchers  points 
out  in  unmistakable  language  that,  without  the  aid  of 
pressure,  in  the  formation  and  decomposition  at  high 
temperatures  of  carbides  of  the  substances  just  mentioned, 
diamond  can  never  be  formed,  but  instead,  graphite. 

An  article  on  l'rogress  in  Electro-Chemistry  in  1899,  by 
Borchers,  in  Vol.  8  of  the  Mineral  Industry,  contains  a 
statement  almost  identical  with  that  quoted  above. 

Borchers  evidently  overlooked  U.S.  Patent  568,323, 
entitled  Manufacture  of  Graphite,  and  issued  to  Acheson, 
S<  ptember  29th,  1895:  — 

"  I  have  also  discovered  that,  in  order  to  produce  pure 
graphite  from  carbonaceous  materials,  there  is  an  indirect 
-ion,  and  that  the  act  of  formation  of  the  graphite  is 
more  in  the  nature  of  an  act  of  dissociation  of  the  carbon 
from  its  combination  with  other  materials  than  a  conversion 
■  I  the  ordinary  carbon  into  graphite,  and  that,  a-  a  pre- 
I  miliary  step,  the  carbon   has  to   be  combined  chemieallv 

tfa  some  other  material.  Thus,  I  have  found  that  if  the 
carbonaceous  material  or  carbon  used  in  the  process 
contains   a  considerable  proportion   of  mineral   matter,  or 

it  is  mixed  with   a   certain  proportion  of  oxide  or  oxides, 

such  as  silica,  clay,  alumina,  mangan.se,  lime,  or  oxide   of 

to  the  treatment  at  hereinafter  set  forth, 

Id   of   graphite   is   enormously  increased   and   the 

product  i-  mosl  satisfactory." 

•1  of  treatment    was,  of  course,  heating  the 
materials  in  an  electric  furnace.     Jt  is  interesting  to  note 


that  in  the  same  year  that  Borchers  published  his  opinio 
on    the    formation   of   graphite,   over    162,000   pounds 
graphite   were'    manufactured    at    Niagara    Falls    by  i 
Acheson  process,  and  marketed. 

At   first   the  only   commercial  use  made  of  the 
method    for   the    conversion    of   amorphous    carbon   ii 
graphite  was  in   the  manufacture  of  electrodes  for  use 
electrolytic  processes,  where  the  employment  of  amorph. 
carbon  was  objectionable  owing  to  the  rapid  disinteerati 
of  the  electrodes  made  of  that  material.    Electrodes  intern 
for  graphitisation   are  manufactured    in    the  same  way 
I   ordinary  carbons,    except  that  in   making  up  the   rnixi 
for  these   carbons  metallic  oxides  are   introduced   to  hi 
about   graphitisation  in  the  electric  furnace.     The  carl*, 
having    been    made   up    in   this  way,  are   then   pack,  d 
specially   constructed  furnaces,   and  are   there  heated  i. 
sufficiently  high  temperature  to  bring  about  graph 

From  the  earliest  experiments  made  on  the  graph 
of  carbon  it  was  found   that   a   great    many    varieti.  - 
graphite  could   be  produced  by  the  Acheson  pro 
while  developing  the  commercial  manufacture  of  graphii, 
electrodes,   Acheson   carried    out   an   exhaustive 
experiments  with  the  intention  of   producing  graph.:. i 
would  be  as  good  if  not  better  than  those  obtained  bop 
graphite  mines.     Keeping  constantly  in  view  the-, 
which  are  most  desirable  in  a  commercial  graphit. 
after  an   exhaustive  series  of  experiments,  found  that 
carbonaceous   material   which   gives  the    most   satilfac 
graphite  for  general  purposes  is  found  iu  the  anthn 
coal  measures. 

The  furnace   used  for  the  graphitisation  of  carbon  b] 
Acheson  process  is  a  long  narrow  trough  built  of  firci  ( 
with  a    suitable    refractory   lining.     At   either  end  of  e 
trough  is  a  terminal  composed  of  25  carbon  rod-,  4  ii:.  - 
square  and  34  inches  long.     The  terminals  are  connect!  u 
the   'bus  bars  conveying   the    current  by  means  of  In  I 
copper  cables.     The  furnace  is  filled  with  anthracite 
through   the    centre   of  which    runs   a  core,  compose.  >l 
earbon  rods,  which   connects  the  terminals  of  the  fui 
electrically.     When  cold,  anthracite  coal  being  a  very    i! 
conductor  of  electricity,  this  core  is  essential. 

The   only   determinations   of   density   made  on  gra|  le 
manufactured  by  the  Acheson  process  were  obtain. 
1   graphitised  carbons.     The  results  from  two  separat 
were : — 


(1.) 

(2.) 

1-89 
2-11 

I'll 

I'll 

The  graphite  as  manufactured  for  ordinary  comni  i» 
purposes  contains  over  90  per  cent,  carbon.    The  coal  " 
which    it    is    produced    contains    a    considerably    b .. 
percentage    of    ash   when   the    latter   is    calculated  it 
reference  to  the  amount  of  fixed  carbon  present  in 
but   a   great  part  of   this   ash   is  volatilised   duriii|  ll 
process    of    graphitisation.     As    the    ash  of   mi 
consists  principally    of   silica,   a   considerable  quant    i 
silicon  is  volatilised  during  the  operation  of  the  fui 
sometimes  this  escapes  in  the  form  of  a  vapour  to  the  it' 
wall  of  the  furnace,  where  it   burns  in  the  air,  four  j 
thick  deposit  of  silica  on  the  furnace  bricks.     It  fi 
reason  a  very  pure  graphite  is  desired,  it  is  merely 
to  heat  the  material  for  a  sufficiently  long  time  I 
above   the     vaporisation     temperature    of    the 
contained    iu   it.      A    specimen   of   anthracite 
contained   5-783    per  cent,   of   ash    was    treated    n'l 
manner,   and   the  resulting    product  was    found  i 
only   0-033   per   cent,   of  ash.     In  the  graphirisal 
carbon  electrodes  similar  treatment  may  be  enipl" 
it  is  desired  to  obtain  an  electrode  that  is  very  pur.  1 
example: — A  carbon  electrode  which,  before  grsi j  i 
contained  about  2   per  cent,  of  ash  was  found  I 
only  0-045  per  cent,  of  ash  after  graphitisation. 

The  electrical  resistance  of  carbon   after  pi 
is  diminished  considerably.     No  resistan. 
made  at  the  graphite  works,  bat  we  have  been 
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hen  who  have  umde  some  tests  on  graphitised  carbon 
it  thai  iheir  resistance,  as  compared  to  ordinary  carbon, 
M  1  to  3  +•  I"  an  electric  arc  furnace  it  lias  been 
mill  that  a  current  densrit)  of  100  amperes  to  the  square 
h  nmv  be  used  without  objectionable  heating  of  a 
aphitised  electrode.  The  beat  conductivity  of  a  graphi- 
.  -  much  greater  than  that  of  an  ungraphitised 
boa 

Experiments  made  to  determine  the  resistance  of  manu- 

graphite  to  the  oxidising  action  of  nitric   acid   and 

■i  chlorate  give  very    interesting  results.     Moissan 

-newn  that  to  obtain  the  most  rapid  results  from  this 

it  tedious  process  it   is  important  to    use   materials 

t  are  as  free  from  water  as  possible,  and  our  own  experi- 

nts  confirm  this  observation.     The  acid  used  is  prepared 

mixing  equal  parts  of   nitric  acid  (density   H2    per 

t.l  and  concentrated   sulphuric  acid,  and  distillingihe 

»d   at  as   low    a    temperature   as    possible.     The 

D   chlorate  is  in   the  form  of  a   fine  powder,  and 

Ighly  dried  for  some  hours  at  a  temperature  of  150 

\hout  0"3  grin,  of  graphite  is  introduced  into  a  test  tube 
mining  15  cubic  centimetres  of  anhydrous  nitric  acid. 
this  is  added  about  4  grms.  of  potassium  chlorate  in 
itities  of  about  1  grm.  at  a  time.  The  test  tube  is 
i  placed  in  a  water-bath,  and  the  temperature  gradually 
ed  to  60  ,  and  kept  there  till  all  action  is  over,  which  is 
id  to  be  the  case  at  the  end  of  a  few  hours.  The  test 
is  then  removed  from  the  water-bath  and  the  liquid 
inted.  The  partially  converted  graphite  is  washed  with 
ta  acid,  followed  by  concentrated  nitric  acid,  after  which 
again  treated  with  the  oxidising  mixture  of  nitric  acid 
potMBinm  chlorate.  Great  variations  are  found  iu  the 
hty  with  which  different  graphites  are  oxidised  by  this 
ess,  but  in  time  all  graphites  are  converted  into 
hitic  oxide.  All  forms  of  graphite  examined  were 
ally  converted  after  the  first  treatment  with  the 
ising  mixture,  and  usually  showed  a  greenish  colour, 
lepth  of  the  colour  depending,  other  things  being  equal, 
the  nature  of  the  graphite. 

order  to  study  the  gradual  transformation  of  graphite 

graphitic  oxide,  equal  quantities   of  graphite  powder 

treated  simultaneously  in  seven  test  tubes.     After  the 

i<t,  the  partially  converted  graphite  contained 

le  of  the  test  tubes  was  washed  with  dilute  nitric  acid, 

iol,  and  ether,  and  then  dried  on  the  water-bath.     The 

ting  powder  had  a  very  dark  green  colour.     The  cou- 

ofthe  remaining  test  tubes  were  treated  a  second  time 

the  oxidising  mixture.     After  the  second  treatment 

entents  of  a  second  test  tube  were  washed  and  dried, 

so    on.    Unfortunately    seven    treatments    with    the 

*ing  mixture  were  not  sufficient  to  completely  convert 

tapbite,  the  graphitic  oxide  in   the  seventh   tube  still 

rving  a  green  colour  in  acid,  although  on  washing  with 

hoi,  and  subsequently  drying,  it  was  yellow.     When, 

.  this  yellow  powder  was  mixed  with  nitric   acid,  it 

ii|hately  reverted  to  a  pale  green  colour.     This  would 

'(.•cur  if    the   conversion    into   graphitic    oxide    were 

1  ete.    The  graphite  powder  used  for  this   experiment 

J'l  ■  second  treatment  at  the  high  temperature  of  the 

e  furnace  in  order  to   obtain   a  pure  specimen,  and 

■  io  doubt,  accounts  for  the  great  difficulty   experienced 

about  its  complete  oxidation.     So  far  as  the 

I  "lent  went,  the  washed  and  dried  powders  obtained 

1  distinct   differences   after  each   application  of  the 

'Og    mixture.       After     the     second    treatment    the 

t   «as   shue  coloured;   after   the   third  treatment    it 

iched   more   nearly   a   yellow ;   and  each  succeeding 

f  eirt  brought  the  powder  nearer  to  the  yellow  of  the 

'  y  converted  graphite. 

icimen  of  the  same  graphite  as  that  taken  for  the 

nt  described  above  was   completely  converted  into 

ic  oxide  by  a  method  due  to  Staudenmaier  (Journal 

J  ety  of  Chemical  Industry,  1898,  p.  880).     After  the 

>    treatment   with  nitric  acid  and  potassium  chlorate, 

i 'en  oxide  obtained   was   heated   on   the   water-bath 

solution  of  potassium  permanganate,  followed  by 

■  en  peroxide,  and  a  fine  yellow  graphitic  oxide  was 


In  order  to  compare  the  Acheson  graphite  as  manufac- 
tured for  crucibles  with  the  Ceylon  graphite,  which  is 
generally  employed  for  that  purpose,  equal  weights  of 
each  graphite  were  treated  with  nitric  acid  and  potassium 
chlorate.  Both  specimens  consisted  of  somewhat  coarse 
grains  of  graphite.  After  the  fifth  treatment  the  Ceylon 
graphite  was  completely  converted  into  a  fine  yellow  oxide 
by  Standenmaier's  method.  After  seven  treatments  with 
the  oxidising  mixture,  the  Acheson  graphite  still  showed 
several  unconverted  particles  of  graphite.  This  result 
warrants  the  conclusion  that  in  so  far  as  resistance  to 
oxidation  is  a  measure  of  value  for  crucibles,  Acheson 
graphite  is  superior  to  the  Ceylon  article. 

Some  samples  of  graphitised  anthracite  coal,  when 
removed  in  the  form  of  lumps  from  the  furnace,  have  a 
strong  resemblance  to  Ceylon  graphite.  Both  seemed  to 
be  composed  of  layers,  the  chief  difference  appearing  to  be 
that,  supposing  the  natural  graphite  to  have  been  formed 
from  amorphous  carbon,  its  production  occurred  under  very 
great  pressure.  If  in  some  way  great  pressure  could  be 
applied  to  the  lump  of  graphitised  anthracite  coal,  it  would 
apparently  resemble  the  Ceylon  graphite  very  closely 
indeed.  This  would  lead  us  to  suppose  that  the  natural 
graphite  might  have  been  originally  formed  from  carbon 
having  the  nature  of  anthracite  coal,  but  the  following 
experiment  seems  to  indicate  that  this  is  not  the  case.  A 
piece  of  anthracite  coal,  similar  to  that  referred  to  above, 
was  placed  in  a  test  tube  and  treated  with  the  oxidising 
mixture  of  nitric  acid  and  potassium  chlorate.  A  piece  of 
Ceylon  of  the  same  size  was  treated  in  the  same  way. 
When  all  action  had  ceased,  it  was  found  that  the  graphi- 
tised anthracite  coal  retained  its  original  form,  but  had 
been  superficially  converted  into  graphitic  oxide.  The 
Ceylon  graphite,  on  the  other  hand,  had  completely  disinte- 
grated, having  broken  up  into  a  fine  powder  which  had  a 
very  dark  green  colour.  This  experiment  would  seem  to 
indicate  that  the  Ceylon  graphite  cannot  have  been  formed 
from  anything  similar  to  anthracite  coal.  So  far  as  we 
have  experimented  we  have  not  found  any  form  of  amorphous 
carbon  that  can  be  converted  into  a  graphite  which,  on 
treatmeut  with  the  oxidising  mixture,  breaks  up  into  fine 
powder  in  the  manner  that  seems  characteristic  of  Cejlon 
graphite. 

THE  SUGAR  BEET  IN  ALKALI  SOIL. 

BY    H.    C.    MYERS,    PH.D. 

In  doing  some  expert  work  for  the  Ogden  Sugar  Co.  during 
a  recent  vacation  I  noted  the  uniformity  and  excellence 
in  purity  anil  sugar  per  cent,  of  beet  of  the  "  Kleinwanzle- 
bener  "  variety  raised  on  the  alkali  soil  of  Hooper,  Utah, 
which  is  as  near  Great  Salt  Lake  as  an  attempt  at 
cultivation  is  possible,  being  slightly  above  the  mud  flats 
of  the  lake  itself.  Sugar-beet  culture  has  succeeded  well 
in  all  cases  where  irrigation  is  possible  ;  but  in  many  cases, 
both  at  Hooper  and  other  town  about  the  lake,  and  far 
removed  from  the  mountains,  fresh  water  has  not  been 
available. 

Considering  that  there  are  thousands  of  acres  of  un- 
reclaimed alkali  land,  similar  to  Hooper  in  location  and 
probably  in  soil  content,  the  possibility  of  irrigation  by 
means  of  artesian  well  waters  is  manifestly  important. 

In  preparing  for  the  work  I  collected  soil  samples  at 
various  depths  and  localities,  as  well  as  artesian  waters 
near  the  soil  locations  and  at  various  depths.  I  also 
collected  such  shrubs  as  grew  naturally  and  profusely  in 
the  locality,  hoping  to  find  some  relation  between  them  and 
certain  of  the  soil  constituents.  In  not  a  single  ease  had 
the  artesian  waters,  collected  by  me,  been  used  for 
irrigation,  and  just  as  well,  perhaps,  considering  that  their 
composition  was  unknown,  and  that  Glauber  salt  and  sal 
soda  might  be  present  in  injurious  amounts  without  being 
suspected  by  simple  tasting. 

This  locality,  like  the  others  about  Salt  Lake,  is 
conspicuous  for  its  sodium  sulphate,  or  "  white  alkali,"  with 
occasional  dark  spots  of  the  carbonate,  or  "  black  alkali  "  ; 
the  soil  being  directly  alkaline  to  litmus,  and  often  with 
sparkling  crystals  upon  the  surface. 
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Samples  eolleeteil  at  //.-< 


- 

Sinar 

Purity. 

Sample 
No. 

- 
per  1 1  ut. 

Purity. 

1 

• 

l- 

-     - 

o 

17 '57 

19 

16  7.1 

3 

16*88 

-;•.' 

20 

13-85 

82*9 

4 

■ 

21 

s.vt 

84*0 

85-4 

t 

I7"78 

.     23 

•-71 

19*02 

s-l 

24 

17  86 

M'.'.-i 

B 

17  •:«• 

m; 

£5 

I6S2 

7'.' '11 

17  ^: 

• 

■ 

l-  -> 

-7'.". 

10 

MM 

Ml 

17'88 

81*3 

11 

18  :  i 

84-8 

1780 

- 

1J 

- 

29 

1449 

751 

13 

19-81 

B7"0 

30 

17  "'J 

sa-a 

14 

1107 

gj-8 

SI 

S7'0 

15 

lr.';. 

32 

17-54 

'Hill 

16 

S3 

16-96 

Mi  .; 

17 

1410 

34 

15-58 

84-6 

Samples  It!  to  34  inclusive  were  tested  according  to 
relict's  method,  and  showed  an  average  10- 0  per  cent,  of 
sugar  in  the  be  t. 


In  each  of  the  34  tests  beets  were  selected  from  •aria 
parts  of  the  field,  and   in   such  a  way  that  ;i  fair  a 
the  crop  was  represented.     Three   artesian   well 
same  locality  were  examined,  as  follows  : — 

Analyses  of  Artesian  Well  Water  of  Hooper, 
(Hilgard's  Method.) 


No.  1.  No.8.  x 

li.  P'ii  ion  ft.  Dcpth250ft.  Depth! 


Dish  mid  residue  at  no'  C.  48*0589 

„    less  org.  matter  ami  43*0583 
chem  water. 

„    less  soluble  part 13*0434 

„    less    insoluble     part,  42*0930 

incl.  silica. 

„     13*0306 

Residue 0*0383 

Ore.    matter    and    chem.  0*0026 
wator. 

Soluble  part 0*0189 

Insoluble  part,  less  silica  .  0*0104 

Silica  0*0084 


48*5064 


18*4968 
48-4869 


B-4880 


18*1 


0*0869 

ii-n.il, 

0*0100 
0*0049 


oos 
t-oo 

0*01 

O'Ol 

O'OI 


Sample  No.  1. 
800  ft.  deep. 

Sampl 

250  ft. 

•  No.  8. 

deep. 

Sampl 
3(iS  ft. 

>  -N'o.  3, 

deep. 

Grains 
p«r  Gallon. 

o-is 

S-3S 
8*96 

6-07 

1-4U 
1*51 

Parts 
per  10,000. 

0*03 

0-58 
0-63 

1-04 

0-21 
0-2U 

Grains 
per  Gallon. 

1-03 

1-35 
3-22 

581 

2-80 

I'll.-, 

Parts 
per  10,000. 
0*18 

0*23 
0-55 

1*00 

0*48 

U'lS 

Grains 
per  Gallon. 

0*12 

185 

4 '95 

G'51 

6*77 

0*00 

0-2: 

1-1 

O-o 

16*41 

2-82 

15-29 

2-62 

19' 73 

5*8 

A  glance  at  analyses  Nos.  2  and  3,  in  which  the  grains 
pec  gallon  of  common  salt  are  1  -35,  suggests  that  possibly 
beyond  a  depth  of  2.30  feet  these  artesian  waters  are  not 
contaminated  by  the  saline  constituents  of  Salt  Lake.  Well 
No.  3,  at  a  depth  of  3G3  feet,  has  an  unusually  heavy  and 
constant  flow.  In  order  to  study  this  influence  more  fully, 
1  collected  waters  from  a  well  at  Wilson,  which  is  about 
eight  miles  from  the  lake,  and  also  at  West  Weber,  which 
lies  between  Wilson  and  Hooper. 

All  three  samples  collected  at  Hooper  indicate  that  they 
are  well  adapted  to  irrigation,  and  are  potable,  and  further, 
that  a  decided  advantage  is  gained  by  boring  to  250  feet  or 
beyond. 

According  to  Hilgard,  the  extreme  limit  of  mineral 
content  is  usually  about  40  grains  per  gallon  for  such 
waters,  or  less  in  case  of  a  large  per  cent,  of  common  salt 
or  carbonate  of  soda. 

I.  .ration. 


liish  and  residue  at  110°  C 

„     less  ore.  matter  nnd  chem.  water 

„       „    soluble  part 

„      „   insoluble partk incl. silica  ... 



Orp.  matter  and  chem.  water 

Soluble  part 

Insoluble  part,  less  silica 

Silica 


48-5166 
48*5164 


48-t 

48*4996 

is' 1864 

48-4S71 

4s- 1888 

48-48.14 

0*0880 

0-0332 

0*0014 

0-00O2 

0*0460 

0*0163 

0*0174 

0*0188 

0*0032 

0*0040 

The  presence  of  nitrates  in  three  of  the-.-  waters  was  not 
taken  into  consideration,  ai  d  would  slightly  modify  results 
as  above  given  in  the  usual  way.  The  fact,  then,' that  an 
artesian  well  is  ipiitc  near  Salt  Lake  d..._-  not  signify  that 
it   is  less   fit   for  irrigation   and   drinking;  in   fact,    in  the 


Location, 


Wilson. 
2il5  ft.  deep. 


West  -Web. 
1M  (t.  dee] 


Potassium  sulphate. 
Sodium         sulphate 

(Glauber's  sail  ),Ac. 
Sodium         chloride 

(common  salt). 
Sodium       carbonute 

(sal  soda). 
Calcium    ami    mag- 
nesium carbonates, 

&c. 
Calcium        sulphate 

(gypsum). 

Silica 

Organic   matter  and 

.li.  mi.      combined 

water. 


Grains    I      Parts         Grains 
perGallon.  per  10,000.  perGallon, 


3-71 
18*29 

4*83 
W16 

0*00 

1-87 

0-81 


0*61 
313 
0*83 

V71 

o-oo 

0*82 

U'14 


ir  17 
2-01 
7*30 

7*18 


oil 


Total . 


3'J'7(i 


0-80 


19'37 


Relation  of  Nitrates  to  Total  Solids.     ( Phenol  M  « 
by  Sprengel.) 


Locat  ion Hooper 

Depth l    200  II. 

Total  solids 0*0282 

N  per  lon  .'.<-.  ...  0*0001 

NaNOj 2-16% 


Hooper 
260  It. 
0*0269 

0' 106 

1*16 


H  Wilson 

363  ft, 

BJ 

Absent 


analyses   already  made    such   waters  seem  rather 
an  advantage  over  the  two  samples  collect, 
mountains. 

Soil  Examination. 
For  an  analysis  of  the  water-soluble  part  the  air ■' 
was  sifted  through  a  No.  40  sieve,  after  having 
and  loosened  with  a  rubber  pestle. 
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in  grama  were  then  placed  with  200  e.c.  water  in  a 
shaken  frequently,  and  allowed  to  stand  overnight. 
hall'  was  used  for  general  analysis  and  the  other  for 
,  determination.  In  a  general  analysis  of  surface 
k's  Ignition  was  necessary  to  drive  otT  organic  matter 
lions. 

I',  ic.  Htayes  of  An  <  V  <m<l  \a..<  'Q:[  in  the  Soil. 


' 


Hooper 

Hooper 

ai  ft. 

IIoop.T 

Hooper 

W.  Weber 

i  it. 

1   II. 

Surface 

Surface 

0Mi270(tr. 

n-iii.'i  ur. 

0-0241  sir. 

o-oi72  gr. 

001  It  L-r. 

0'088 

0-005  °0 

o-oo.-i  ■■ 

0-012 

0*009 

0  071    . 

0-056 

0*024 

ir.i.Mi 

0-030  % 

a  depth  of  4  feet,  water  soaked  in  and  filled  the 
iimn.  As  the  sand  at  that,  depth  was  completely 
ted  wiili  it,  and  both  were  heated,  evaporated  to 
a,  nd  then  air-dried  together  for  the  analysis,  I 
•  ■'  it  Buch  water  is  fresh,  and  not  contaminated  by  the 

iters, 
sake  of  comparison  a  soil  sample  from  West  Weber 
viniiued. 


'j05per  Cent,  in  Soil.     (Hi/yard's  Method.) 


Hooper 

1  ft. 
8*2670 
0*0922 

00110 

0275 


1  Water,  volatile  and  combined  matter  in  air-dry  sMI. 
.  mtu  and  Humus  Nitrogen.     (Grandeau  Method.) 




cent,  in 

it    of    humus 

■■a  in  soil. 


Hooper 
1  ft. 
0-43 
9-07 

0-04 


Hooper       :    W.  Weber 
Rurface  Surface 

Oils  i-BS 

1307 

0-2 


I !  interesting  to  eompars  these  results  from  two  arid 
1  one  on  Salt  Lake,  and  the  other  removed  from  it, 
humus  nitrogen  per  cent,  of  arid  and 
in  of  the  United  Suites,  resulting  from  tests  of 
«  number  of  eastern  and  western  soils. 

erageper  Cent,  for  Humid  and  Arid  Regions. 


— 

Humid 
Region. 

Arid  Region. 

of  soils  tested 

466 
2-700 
0-450 
0-122 

313 

0*750 

15*870 

o-ioi 

r  cent 

in  humus 

«  huinus  nitrosen  in  soil . . . 

'•  •  M  the  Soil.     {Phenol  Method  by  Sprengel.) 


...  Hooper 

-     lit. 

...  0-0007(5 

>t.  0-009 


Hooper 
3$  ft. 
0*00100 
0*012 


Hooper 

4  ft. 
0-00060 
0-007 


Hooper 
Surface 

o- SI 

o-oio 


W.  Weber 
Surface 

0-00022 
0-002 


No.   1   are  indicated  2,840  lb.    per  acre  of 

onate,  which  is  excessive,  and  would  corrode 

»not  most  crops,  and  yet  sugar  beets  thrived 

here  tins   soil  sample  was  collected.     Beets 

m  the  soil  represented  by  analysis  No.  4,  with 

Per  acre,  but  were  slow  in  starting! 

.'      71  fl"]y  choked  b?  the  Russ!an  thistle,  a 
;  tne  field  being   cleared   for   beet    culture.      The 
^essive   carbonate   is   gypsum;    this    point 
'  en  up  later  in  the  paper. 


Hooper 

Hooper 

Hooper 

W.  Weber 

::    Ft, 

tit. 

Surface 

Surface 

3 '4999 

8*6787 

8*1427 

3-12(5-1 

0*2118 

0-2420 

0-1209 

0*2160 

0-OHI2 

0*0094 

0-140 

0*0167 

0*188 

0-1G3 

0*285 

0341 

Summary  of  Water-soluble  Soil  Content  in  per  Cent,  and 
Pounds  per  Acre-foot. 

No.  8.       No.  4.         No.  5. 


Location 

Depth  

Sulphates: 

Per  cent.  . . , 

Lb.  per  acre 
Carbonates  i 

Per  cent.  . . . 

Lb.  per  acre 
Chlorides  : 

Percent.  ... 

Lb.  per  acre 
Nitrates : 

Per  cent.  .. . 

Lb.  per  acre 

Total  per  acre. 
Total  per  cent. 


No.  1. 

No.  2. 

Hooper 

l  it. 

Hooper 

r    ■ 

0-0(1(1 

360 

0*009 
360 

0-O71 

2. sin 

0*088 

Mi  i 

0*028 

1,1211 

0-005 
2110 

0-009 
860 

0-012 
480 

1,680 
0*117 

2.  ISO 
0062 

Hi  opei     Hooper    W.  B 

4fi.      Surfaco     Surfaci 


0*068 

2,720 


0-021 
860 


0*006 

21)0 


0*008 
240 


0*050 

2. 


0-012 

ISO 


0-007    I    o-oto 

280     :         400 


1,1  Hi  I 
0-104 


0*006 

240 


0*030 

1.200 


0*009 
360 


0*002 
80 


3,120 

0117s 


l.sso 
0-047 


Potash. 

A  microscopic  examination  of  the  washed  sand  grains 
proved  them  to  be  almost  entirely  of  quartz,  either  clear  or 
coloured,  and  practically  devoid  of  potassium — containing 
minerals  ;  hence  no  analyses  to  determine  the  K.,0  per  cent, 
were  made. 

Jlelation  of  Plants  to  Alkali. 

Certain  alkali  plants  which  characterise  soils  of  this 
nature  were  noticeable  at  Hooper,  and  such  as  grow 
profusely  were  collected.  J.  B.  Davy,  Instructor  in  Botany 
of  the  University  of  California  Agricultural  Station, 
classified  them  as  follows  : — 

1.  Bigelovia  Graveolens,  Gray,  which  is  common  in 
alkali  soils  from  Dakota  to  British  Columbia,  and  south  to 
Southern  California  and  New  Mexico. 

2.  Bigelovia  Douglasii  Serrulata,  Gray. — Commou 
throughout  the  whole  dry  interior  region. 

3.  Salsola  Kali  Tragus,  or  Russian  thistle,  an  introduced 
weed,  and  found  in  all  kinds  of  soils. 

4.  A  species  of  Atripiex;  apparently  annual. 

A  great  deal  of  patient  botanical  and  chemical  work 
would,  of  course,  be  necessary  to  discover  the  relation  of 
plants  to  alkali  soil  content.  Such  a  relation  can  hardly 
be  worked  out  by  one  individual,  but  if  collectors  of  alkali 
soil  samples  would  also  classify  and  record  such  plants  as 
grow  profusely  upon  given  alkali  lands,  results  of  very 
great  importance  would  follow,  for,  as  Hilgard  has  already 
pointed  out  (Bull.  No.  128),  the  natural  plant  growth 
seems  to  indicate  the  quality  as  well  as  the  auantity  of 
saline  constituents.  In  this  same  bulletin  Davy  has  shown 
the  "maximum,  optimum,  and  minimum  "  of  salts  tolerated 
by  certain  alkali  plants. 

Conclusion. 
In  studying  this  subject  in  a  general  way  it  is  well  to 
bear  in  mind  that  excessive  irrigation  is  usually  unsatis- 
factory and  expensive,  as  much  valuable  plant  food  is 
carried  away  with  the  alkali— food  that  must  eventually  be 
returned  to  the  soil  by  use  of  fertilisers ;  and,  again,  under- 
drainage  becomes  necessary  in  order  to  prevent  the  entire 
alkali  in  solution  rising  to  the  surface  during  the  dry  season, 
and  making  the  soil  worse  than  it  was  before  the  treatment. 
Moderate  irrigation  tends  to  carry  the  salts  down  to  below 
the  plant  roots,  and  by  deep  tillage,  maintained  throughout 
the  season,  evaporation  and  rising  of  the  alkali  may  be 
largely  prevented.  Alkali  soils  have  a  great  advantage 
over  other  soils  in  case  of  drought,  in  that  the  hygroscopic 
salts  present  take  up  and  retain  moisture,  which  is  available 
to  plants.  This  latter  treatment  applies  particularly  to 
Hooper,  where  the  excess  of  alkali  is  found  within  the  first 
foot,  and  where  sub-soil  water  is  within  four  feet  of  the 
surface.  Before  taking  up  alkali  lands  a  four  foot  column 
of  the  soil  should  be  examined  in  order  to  know  the  alkali 
contents  and  method  of  reclaiming  ;  such  examinations  are 
carried  on  by  our  various  experinient  stations.  The  much 
dreaded  "  black  alkali,"  which  is  largely  a  solution  of 
humus  in  carbonate  of  soda,  is  changed  into"  the  sulphate,  or 
"  white  alkali,"  by  means  of  gypsum,  and  very  readily  too 
if  water  be  freely  used  ;  thereby  setting  free  the  humus  for 
plant  food.     Hilgard   recommends  about  double  the  weight 
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of  commercial  gypsum  as  of  carbonate  of  soda  within  the 

soil-f 

As  indicated  by  the  purity  and  sugar  per  com.  given 
above,  the  su:;.ir  beet  is  particularly  adapted  to  alkali  soils, 
l'lie  tendency  of  the  beet  is,  in  fact,  to  purify  the  soil  by 
taking  up  alkali  constituents  ruinous  to  common  crops. 
This  is  further  suggested  bj  the  average  pomposition  of 
ir-beet  ash  as  compiled  by  Honiei : — 

I     rage  Composition  of  Ash. 

KJOOj  and  Na-CO, 88*20 

■  v  ■',     6-70 

h.s",     VuSO,  and  NaCl 11-10 

lOO'OO 

Again,  careless  or  excessive  irrigation  is  particularly 
ruinous  to  beet  crops,  which  should  receive  no  water  when 
approaching  maturity,  this  period  being  determined  by  the 
sugar  companies'  chemist.  Irrigation  after  that  period 
means  ■  loss  in  sugar  per  cent,  and  purity. 

He  who  studies  the  relation  of  plant  growth  to  plant  food 
as  formed  in  the  soil  by  disintegration  and  by  the  action  of 
microscopic  organisms  will  not  "cry  for  more  worlds  to 
conquer."  Too  man]  of  us  are  battling  with  complex 
theoretical  problems  which  bear  no  important  relation  to 
the  betterment  of  mankind,  while  these  great  unsolved 
problems  arc  crying  up  to  us  from  under  our  very  feet. 

I  have  freely  consulted HUgard's  publications  in  attempting 
these  investigations,  and  am  much  indebted  to  the  Experi- 
ment Station  of  the  University  of  California  for  kindly 
and -.  as  well  as  to  the  Ogdeu  Sugar  Co.  for  the 
freedom  of  their  laboratory. 


SlIPFLKMENT. 

I  have  repeatedly  been   asked  by  beet  growers  if 
not   some  physical  characteristic  which  would  give 
of  the  sugar  per  cent,  and  purity  of  beets ;  e.g.,  should  t 
grower  strive  to  produce  large  beets  or  small  beets  . 
tiny  be   long  and  reach   deep  into  the  soil,  or  be   sha 
obtain  nourishment   from  the  surface  soil,  or  would  it  be 
advantage  to   have  them   many-rooted  ?     An   invest 
of  this  question  would    possibly   decide   which    met 
cultivation    and   irrigation   is   best    adapted    t"   sugar-t 
culture,  and   might  save   the  grower  many  years  of  exp 
menting  with   tillage  and  the  water  supply      In  attemp 
a  solution  of  this  problem  1  collected  72  sacks  of  beets,  ra  1 
in  all  kind*  of  soil  and  under   various  conditions  of  :i! 
and    irrigation,    and    made    careful   note   of    the  resul  j 
physical   characteristics.     In  each   sack  were  from  six    i 
dozen  beets,  depending  upon  the  size  and  condition  of 
tested;  e.g.,  there  would  be  more  small  beets  than  large, 
more  withered  ones  than  unripe  ;  and,  again,  the  small  1  ; 
might  be  very  long  and  withered.    However,  the  large  I  • 
and  the  small,  the   long  and  the  many-rooted,  were  i 
in   bags  by   themselves;  and  in   making   up  the  folic 
table  at  each  occurrence  of  a  given  property,  the  puriu 
sugar  per  cent,  were  noted  in  making  up  the  average;  i 
24  of  the  72  bags  were  of  withered  beets  ;  the  added  - 
per  cents,  and  purity  per  cents,  of  the  24  bags,  regi 
being  large  or  small,   &e.,  divided  by  24,  would 
average.     In  each  case  the  juiee  was  extracted   frmi 
beet  pulp,  examined  by  means  of  the  saccharimetet 
purity  and  sugar  per  cent,  calculated  in  the  usual  « 
average  of  the  entire  72  bags  was  as  follows  : — 


Average  per  Cent,  of  72  Tests:   Sugar,  14'45;   Purity,  76-76. 


Property. 


Occurrence 

of 
Property. 


Small 

Withered 

long 

Medium 

Booty 

Short 

Symmetrical 

Green  in  colour . 

Unripe 

Large 


15  times 

24  „ 
8  „ 

1!'  ,. 

C  „ 

9 

27  „ 

15  ., 

8  „ 

25  „ 


Maximum  and 

Minimum 
Sugar. 


PerCent. 
2V0-U-8 

23-0-10  7 
W5-11-8 
80-8-  9-8 
170-11-1 
HVS-  9-4 
20-3-  H-4 
18-3-  8-4 
1-0-10-0 
17-4-   3-4 


Maximum  and 

Minimum 

Purity. 


Per  Cent. 
91-2-64-1 
91-2-68-9 
91-0-72-8 
S0-7-6S-9 
89-1-68-9 
86-S-70-9 
RS'l— 8B'S 
86-6—71-5 
87-8-70-4 
sO'2-69-5 


Average  Sugar.     I    Avernue  Purity. 


Per  Cent. 
17-35 
17-03 
1631 
15-50 
15-18 
1192 
14-85 
14-42 
1415 
18-84 


Per  Cent. 

80-97 
N-2-1X 
8330 
81-81 
SI  ■  15 
7S-17 
80-01 
79-58 
78-42 
76-37 


The  beets  were  all  of  the  "  Kleinwanzlebener  "  variety. 

In  the  above  table,  arranged  in  the  order  of  the  sugar 
per  cent.,  the  small  beet  takes  the  lead,  while  in  purity 
the  long  beet  excels.  The  large  beet  is  most  undesirable 
in  both  sugar  and  purity,  being  at  the  minus  end  of  the 
scale.  The  number  of  tests  here  specified  do  not  admit  of 
making  a  defiuite  statement,  and  yet,  if  any  conclusion  is 
to  be  drawn,  large  and  unripe  beets,  resulting  from  excessive 
irrigation,  and  ignorance  as  regards  time  of  planting,  are  to 
lie  avoided.  The  most  desirable  sugar  beet,  then,  is  the  small, 
slender  one,  rarely  grown,  and  resulting  from  deep  tillage 
and  a  limited  water  supply.  In  tbe  West,  where  we  have 
the  deep  soils  of  arid  regions,  deep  tillage  is  desirable  for  all 
crops  ;  whereas,  in  the  humid  regions  of  the  East  or  Middle 
West,  the  depth  of  actual  soil  may  prevent  deep  tillage. 

Ekratlw. — This  Journal,  April  1901,  page  339,  col.  2, 
1.14  from  top  :  For  "  Nos.  2  and  4  "  read  "  Xos.  4  and  5." 

flottinrjham  ^rrtion. 

Meeting  held  at  Leicester,  on  Wednesday,  April  2ith,  1901. 


PROF.    F.    8.    KIPPING,    F.B.S.,    IN    THE   CHAIR. 

THE  DETERMIXATIOX  OF  MINUTE  QUANTITIES 
OF  ARSENIC  IX  COKE. 

BY  L.  ARCHBUTT,  F.I.C.,  AND  P.  G.  JACKSON,  F.I.C. 

The  discovery  of  arsenic  in  beer  brewed  from  malt  and  hops, 
and  the  detection  of  arsenic  in  malt,  has  led  to  the  source 


of  the    arsenic    being   traced   to   the   fuel,  eilhi 

anthracite  coal,  which  is  used  in  drying  the  malt.     1 

•    such  fuel   is  burnt,  minute   quantities  of  arsenic, 

!    derived  from  the  iron  pyrites  or  "  brasses  "  pre- 

i    coal,  are   volatilised,  and  are  deposited  upon  the 

the  malt,  which,  in  the  process  of  being  dried  in  the    i 

exposed  to  direct  contact  with  the  hot  fuel  gases. 

The  fact   that  lignite  and  coal  may  contain  arsei 
long  been  known.     The  late  Dr.   Percy,  in   his  voli  B 
"  Fuel,"  &c.  (1876),  states  that  Daubree  found  frf  0 
per  cent.  (5-6  grains  per  lb.)  to  0-20  per  cent.  (14  '■'■ 
per  lb.)  of  arsenic  in  ordinary  specimens  of  lignite  I  I 
tertiary  strata,  at  Lobsann,  Lower  Rhine;  0-(K 
(0-21  grain  per  lb.)  in  the  carboniferous  coal  ol 
0-0415  percent.  (2-9   grains  per  lb.)  in  coal  occi  o 
Ville,  Bas-Rhin,  in  France ;  and  traces  of  arsenic 
from   Newcastle-on-Tyne.       Dr.  Angus  Smit 
arsenic  in   the  iron  pyrites  of  fifteen  specinn 
shire  coal,  and  of  a  few  others.     Dugald  Campbt  f< 
arsenic   in  the  iron  pyrites  of  coal,  and  in  Dr.  Pew 
laboratory  decided  traces  of  arsenic  were  detected    ' 
from  Nottinghamshire. 

The  idea  that  gas  coke  might  contain  arsenic 
ridiculed  (Gas  World,  Feb.  9,  1901),  on   the  gn  i 
that  element,  its  oxides,  and  such  of  its  compoum  lf 
solid  at  the  ordinary  temperature,  volatilise  l< 
It  has  been  argued  that  the  first  effect  of  beatiof 
would  be  to  drive  off  the  arsenic,  and  that  to  test 
for   arsenic  is  simply  waste  of  time.     The  fallac; 
a  priori  reasoning  is  illustrated  bv  some  very  ii ri 
observations  recorded  by  Dr.  W.  H.  Willcox  id 
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mmnnicated  to  the  Lancet  of  March  16,  1301. ¥  Dr. 
found  that  if,  in  Marsh's  t.  -*t  fur  arsenic,  finely 
ided  substances  are  introduced  into  the  heated  portions  of 
tube,  they  have  a  very  great  influence  in  preventing  die 
imtion  of  the  arsenical  mirror.  In  preparing  a  series  of 
mlard    minors    with     solutions   of   arsenic   of    varying 

,  it    «.i>   tumid  that  the   mirrors   were  very 

idler  if  a  mixture  of  carbon  and  dry  sodium  carbonate 

,ced  in  the  heated  part  of  tne  tube  immediately 

r  the  flame,  as  has  been  recommended  in  order  to  retain 

|ihur.     Dr.  Willcox  asserts  that  the  use  of  this   mixture 

is  much  as  nine-tenths  of  the  arsenic  from  deposit- 

iu  the   mirror   form,  when   minute  quantities  of  arsenic 

tested  for.    It  at  once  occurred  to  him  that  one  of 

^  either  the  curbon  or  the  sodium  carbonate,  must 

;i.il>le  for  this,  but   to  his  astonishment  he  found 

:-  able  to  prevent  the  formation  of  the  arsenical 

Thus,  if  the  heated  portion  of  the  tube,  within  the 

inev.be  filled  with  either  dried  sodium  carbonate  or 

on,  and  in  either  case  05  ingrm.  of  arsenic  trioxide  be 

>t  into  the  flask,  almost  the  whole  of  the  arsenic  is 

r|  ined  by  the  strongly  heated  substance,  and  scarcely  any 

I  nical  mirror  results,  whilst  with  nothing  in  the  heated 

of  tube,  a  \  ery  large  mirror  was  formed  by  the  same 

of  arsenic     It  next  occurred  to  Dr.  Willcox  to  try 

!  of  some  inert  finely  divided  material,  such  as  fine 

h  had  been  previously  ignited.     This  sand,  placed 

ited  portion  of  the  tube  (within  the  clay  chimney), 

ed  the  retention  of  almost  all   tiie   arsenic,  and  only  a 

minute  mirror  was  obtained.     In  this  experiment,  half 

:rm.  of  arsenic  trioxide  was   introduced  into  the  flask. 

sand  became  perceptibly  darkened   in   colour,  but  no 

int  of  heating  would  cause  it  to  give  up  its  absorbed 

lie.     It   seems,  therefore,  in  view  of  these  observations, 

surprising  that  in   the  manufacture  of   coke  some,  at 

.  of  the  arsenic  contained  in  the  coal  should  be  retained 

K  coke,  and  we  know  from  analyses  which  have  been 

•  by  several  chemists  that  such  is  the  case. 

ic  fact  should  not  be  lost  sight  of  that  in  burning  coke 

:y  considerable  proportion  of  the   arsenic   remains  in 

ash.     Two  different    cokes,  containing  respectively 

id  0-16  grain  of  As406  per  lb.,  were  ashed  in 

i  dishes  iu  a  Fletcher's  gas  muffle  furnace.     In  one 

found  0'07  grain  per  lb.,  and  in  the  other  case 

-      n  per  lb,  or  on  per  cent,  and  37  per  cent,  respec- 

I  the  arsenic  originally  contained  iu  the  coke  still 

.  in  the  ash.     We  have  not  had  time  to  pursue 

t  further,  but  the  results  obtained  seem  sufficiently 

ig  from  the  gas  manager's  and  maltster's  point  of 

e  worth  following  up. 

■    accurate    determination    of    minute    quantities   of 

a  a  substance  such   as  coke  is   a   problem  which 

very  considerable  difficulties.     Taking,  for  example, 

containing  0-1  grain   of  arsenic   trioxide   per   lb., 

I  |'ms.  of  such  coke  would    contain   only   1  mgrm.  of 

I  .  and   in   dissolving   out   this   minute  quantity    with 

K hts,  comparatively  enormous  quantities   have    to   be 

se  of  the  large  bulk  of  coke  operated  upon, 

agents  must  therefore  he  extremely  pure.     If 

|  -thod  of  estimation  by  means  of  standard  mirrors  in 

lie  adopted,  a   much  smaller  quantity  of  coke 

He  employed,  and  had  we  been  fortunate   enough  to 

M    sufficiently  pure  reagents  for  the  Marsh   test,  we 

"l  have  tried  burning  1  or  2  grms.   of  the  very  finely 

1  coke  with    pure   dry   Na2C03,   as   in    Xakamura's 

for    the    estimation    of   sulphur,   dissolving    the 

of  the  crucible  in  water  and  acid,  and  introducing 

!ution  into  Marsh'-  apparatus.     Coke  is   easilv   and 

Btely  burned  in  this  way,  atd  there  is  no  doubt  that 

f  the  arsenic  would  be  retained  by  the  X(uC03. 

'■I  rnative  method  which  suggested  itself  was  to  burn 

f  coke  iu  a  combustion  tube   in  a  current   of 

ingthe  gaseous  products  through  an  acid  or 

reagent    capable    of     retaining    any    volatilised 

wbsequently  separating  the  arsenic  by  distil- 

itt  titrating  with  N/ 100  iodiue.     But  the  complete 


|!  Detection  ot  Arsenic,  and  tbe  Influence  of 


combustiou  of  such  a  large  quantity  of  coke  as  50  grms.  in 
a  tube  is  tedious,  and  the  whole  of  the  arsenic  would  not 
be  found  in  the  liquid  through  which  the  products  of  com- 
bustion were  passed,  but  partly  also  iu  the  ash,  and  perhaps 
partly  in  the  sublimates  which  are  formed  in  the  tube 
whilst  the  combustion  is  proceeding. 

We  therefore  decided  to  act  upon  the  coke  by  means  of 
a  solvent,  and  the  first  mtthod  tried  was  distillation  with 
hydrochloric  acid  and  ferric  chloride  (largely  reduced  to 
ferrous  chloride  by  the  coke).  This,  however,  although  it 
brought  over  the  arsenic,  also  brought  over  sulphur,  which 
could  not  be  prevented,  although  a  large  excess  of  ferric 
chloride  was  used.  Troublesome  bumping  was  also  ex- 
perienced, owing  to  the  large  quantity  of  coke  present,  and 
it  became  necessary  to  separate  the  dissolved  arsenic  from 
the  coke  previous  to  distillation.  Ferric  chloride  was 
abandoned,  and  nitric  acid  of  l-42  sp.  gr.  was  finally 
decided  upon  as  the  most  suitable  reagent  for  the  purpose. 
It  cau  be  obtained  quite  free  from  arsenic,  the  vapour  is 
easily  condensed  and  returned  to  the  boiling  liquid  in  a 
plain  retort,  set  with  the  neck  inclined  upwards,  thereby 
avoiding  the  necessity  of  a  condenser  and  rubber  connec- 
tions, and  it  was  thought  that  the  arsenic  in  the  form 
in  which  it  is  likely  to  be  contained  in  the  coke  could 
scarcely  fail  to  be  brought  into  solution  by  prolonged 
digestion  with  the  boiling  acid.  The  details  of  the  method 
are  as  follow  :— 

A  fair  average  sample  of  the  coke,  obtained  from  a  large 
bulk  by  crushing  and  quartering  in  the  usual  manner,  is 
reduced  to  coarse  powder  in  an  American  grinding  mill, 
aud  rather  more  than  50  grms.  of  this  coarse  powder  are 
further  ground  in  a  mortar  aud  passed  through  a  sieve, 
having  90  meshes  in  1  linear  inch,  then  dried  at  100°  C. 

5o  grms.  of  the  dry  coke  are  placed  in  a  16-oz.  plain 
retort,  and  heated  for  at  least  two  hours  with  100  c.c.  of  pure 
HX03  (1-42),  the  neck  of  the  retort  being  inclined  upwards 
so  as  to  condense  and  return  the  acid  which  evaporates. 
A  small  flame  is  used,  large  enough  to  maintain  gentle 
ebullition.     Copious  red  fumes  are  evolved. 

The  contents  of  the  retort  are  transferred  to  a  beaker, 
diluted  with  hot  distilled  water  to  about  400  c.c,  and,  after 
settling,  filtered,  and  the  coke  washed  by  suction  on  a 
toughened  filter,  which  is  easily  done.  The  clear  filtrate 
is  evaporated  in  a  porcelain  basin  to  complete  dryness  on 
a  water-bath  ;  the  residue  is  mixed  with  25  c.e.  of  pure 
concentrated  H2S04  and  further  heated,  with  frequent 
stirring,  until  the  ferric  nitrate  is  decomposed  and  a  smooth 
cream  containing  ferric  suiphate  and  free  sulphuric  acid  is 
obtained.  Heating  is  then  continued  over  a  sand-bath  until 
II,. -si  i4  fumes  come  off.  The  residue,  when  cold,  is  diluted 
with  enough  water  to  dissolve  it  on  warming,  and  again 
evaporated  until  H;S04  fumes  appear.  This  is  repeated 
until  on  diluting  with  water  no  sn-.ell  of  HN03  is  observed, 
the  second  evaporation  being  usually  sufficient.  To  make 
quite  sure  of  expelling  every  trace  of  HN03,  solution  and 
evaporation  are  repeated  once  more. 

The  residue  is  next  dissolved  in  50  c.c.  of  water  and 
transferred  to  a  16-oz.  distillation  flask  connected  to  a 
Thorpe's  revenue  condenser,  having  an  adapter  attached 
to  the  end,  which  dips  below  the  surface  of  about  20  c.c.  of 
water  contained  in  the  receiving  flask.  The  distillation 
flask  is  closed  by  a  rubber  bung,  through  which  is  passed 
a  thermometer  having  its  bulb  within  £  inch  of  the  bottom 
of  the  flask.  23  grms.  of  purified  NaCl  and  2  grms. 
of  ferrous  sulphate  are  added  to  the  liquid  in  the  fla-k, 
which  should  be  quite  cold,  and  not  more  than  100  c.c.  in 
volume.  Distillation  commences  at  about  1 10°  C,  and  is 
continued  until  the  temperature  reaches  125°  C,  when  the 
whole  of  the  arseuic  will  be  found  in  the  distillate.  (See 
Fresenius'  "  Quantitative  Analysis,"  Vol.  I.,  p.  485  ;  also 
Gibb,  this  Journal,  1901,  p.  184"  ) 

We  have  not  succeeded  it  titrating  these  minute  traces  of 
arsenic  in  the  distillate  direct,  after  neutralisation  with 
ammonia,  the  end  of  the  reaction  being  too  indistinct.  Wo 
therefore  precipitate  the  arsenic  as  sulphide,  by  adding  to 
the  acid  distillate  some  pure  ZnS  and  agitating  for  a"few 
minutes  until  the  precipitate  has  coagulated.  The  delicacy 
of  this  reaction  is  remarkable,  as  little  as  O'l  mgrm.  of 
As,06  in  100  c.c.  being  recognisable  in  daylight  by  the°yelIow 
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.  duccd  on  adding  the  ZnS,  and  after  agitating  for 

a  minutes  even  so  small  a  precipitate  coagulates  and  can 
be  filtered  off.  After  filtering,  and  washing  with  H,S  water, 
the  precipitate  is  rinsed  off  the  paper  with  a  fine  jet  ot 
water  into  a  flask  of  about  500  c.c.  eapacitj  .  and  boiled  with 
about  800  cc  of  water  until  dissolved;  the  -tamed  part  of 
the  filter  paper  is  then  added,  and  boiling  continued  tor  half 
an  hour  longer.  The  liquid  is  then  filtered,  concentrated  to 
about  40  c.C,  and  made  quite  eold.  About  0-5  grm.  of 
NaHCO  having  been  added,  and  some  starch  solution. 
N  100    iodine    solution    is    added    until    a    blue    colour    19 

.  ned.  The  titration  should  be  done  quickly.  The  end 
of  the  reaction,  when  titrating  these  very  small  quantities  of 
arsenic  with  iodine,  is  never  so  sharp,  or  the  blue  colour  so 
permanent,  when  the  arsenic  lias  been  precipitated  as 
sulphide  and  boiled  with  water,  as  when  pure  Bodium  arsemte 
is  titrated  direct  ;  the  experience  necessary  for  judging  the 
end-point  sharplv  must,  therefore,  be  obtained  by  boiling 
and  titrating  Aj^S,  precipitated  from  known  quantities  of  a 
standard  solution  of  sodium  arsenite containing  0-O005grm. 
of  As  <  >,  in  1  c.c.  This  solution  is  used  to  standardise  the 
\   100  iodine  solution. 

A  blank  experiment  must,  of  course,  be  made  with  the 
same  quantities  of  reagents,  and    in  the  same  vessels  as 

re  used  in  the  analysis,  and  any  arseuic  found  must  be 
deducted.  In  the  reagents  we  used,  the  correction  amounted 
toonlvO-'  Dgrm.  Of  As,0,.-  An  impurity  which  caused 
some  trouble  at  first  was  traces  of  iodic  acid  in  the  nitric  acid. 
This  was  not  detected  until  commencing  to  distil  the  blank 
quantity,  when  it  was  observed  that  the  first  portions  of 
the  distillate  were  coloured  slightly  yellow,  and  that  this 
colour  disappeared  as  the  distillation  proceeded,  the  traces 
of  iodine,  to  which  the  yellow  colour  was  due,  being  reduced 
by  the  arsenious  chloride  which  subsequently  came  over. 
The  result  was  that  the  arsenic  became  oxidised,  and  was 
not  precipitated  on  adding  ZnS  in  the  cold.  Nothing  of 
the  kind  was  observed  in  distilling  the  extracts  from  the 
cokes,  doubtless  because  the  iodic  acid  had  been  reduced 
by  the  nitrous  acid  formed  on  heating  the  coke  with  the 
nitric  acid,  and  had  been  volatilised.  The  iodic  acid  was 
got  rid  of  from  the  blank  quantity  by  adding  to  the  residue, 
left  on  evaporating  100  c.c.  of  nitric  acid  to  dryness,  a 
little  sulphuric  acid  and  then  a  few  drops  of  very  dilute 
sulphurous  acid  solution,  and  heating  strongly. 

Test  experiments  were  made  by  taking  measured  quantities 
of  standard  arsenic  solution,  distilling  with  sulphuric  acid, 
salt,  and  ferrous  sulphate,  precipitating  the  arsenic  by 
adding  Zu>  to  the  filtrate,  boiling  the  precipitate  with 
water,  and  titrating  exactly  as  described  above.  The 
results  obtained  were  as  follow : — 




Grm. 

Grm. 

0-00503 
0-0049G 

0-00751 

"•(I0739 

-  O-O0OO7                -  0-00015 

A  few  determinations  were  made  by  weighing  the  pre- 
cipitated AsjS3.  as  described  by  Jones  ((.'hern.  News,  Vol.  83, 
p.  L'5),  instead  of  titrating.  The  results,  when  working 
the  two  methods  on  the  same  sample  of  coke,  agreed  very- 
well,  as  the  following  numbers  show  : — 


Coke. 

Arseuic  Trioxide  found. 
Grains  per  lb.  ol  Coke. 

Titr.it.  -1. 

Weighed. 



0-27 

007 
••13 

o::i 

0-21; 
0-07 

so  that  it   was  necessary  to  take  a  portion  from   a  ratlui 
large  amount  of  the  powdered  sample. 

Mr.  R.  M.  C'avex  asked  why  sulphide  of  zine  wn-   »,, 
instead  of  H,s. 

Mr.  S.  F.  Bcbfobd  thought  that  50  grms.  of  the  sanipl, 
was  insufficient  where  the  coke  contained  only  very  mh,, 
amounts  of  arsenic,  and  suggested  that  200  to  250 
would  be  more  suitable.  He  also  referred  to  the  ince: 
venience  arising  from  the  evaporation  of  100  c.c  or  not 
of  HXO„  and  suggested  the  employment  of  bromiaata 
11CI,  which  could  be  neutralised  with  N1!,U<)  befor 
evaporation  and  gentle  ignition. 

Prof.  F.   Stanley   lvirrixi;  commented   on  the  skill  n 
quired  to  accurately  estimate  such  minute  traces  in  so  mu 
extraneous  matter,  and  asked  if  the  arsenic  foun d 
measure  of  that  originally  present  in  the  coke.     It  wou 
be  interesting  to  know  what  proportion  of  arsenic  ri 
behind  in  the  ash  of  the   coke  after  burning  in   the  in 
kiln.      Would   lime    sprinkled    on   the    coke   prevent  tl 
volatilisation  of  the  arsenic  compounds ': 

Mr.  L.   ARCHBrTT,  in   reply,  admitted  the  difficulty  i 
sampling,   but   said  that  he  had  taken   particular  care 
obtain  a  fair  sample.     Sulphide  of  zinc  was  used  to  obta 
rapid   precipitation.     There  was   no   practical  difficulty 
evaporating  the  I1X03.     Brominated  HC1  would  have  to 
boiled   under  a  reflux  condenser  with  rubber  counectioi 
which   would   be  objectionable.     It  had  occurred  to  him 
obtain  the  arsenic   by  passing  chlorine  over  the  cole  al 
red  heat,  but  he  had  not  tried  the  method. 


^•rotttel)  Swtion* 


Discission' 


Mr  S  Tkotwn  remarked  on  the  difficulty  of  obtaining 
,ir-     r...  ,mple  of  coke  for  analysis.     Some  pieces 

of  coke  contained  arsenic   whilst  others  were  entirely  free, 


Meeting  held  at  Glasgow,  on  Tuesday,  April  SOtk, 
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THE   COMPOSITION    AND    DISPOSAL    OF   I 
ALE    AND    OTHER    WASTE    LIQUIDS 
WHISKY    DISTILLERIES. 

BY  JAMES   F1ENDRICK,   B.SC,   F.I.C. 

Part  I. — Composition. 
Comparatively  little  has  been   done  to  iiivc-ii. 
chemistry  of  whisky  and  whisky  manufacture,  and 
little   exact   information    to   be   obtained   on   the 
Brewing    is    more    or   less    an    exact    scientific    indu  r. 
Spirits  of  other  kinds,  including  the  patent  still,  or  r 
spirit,  which    is     so    largely    used    in    making    up 
ordinary  whiskies,  as  well  as  spirits  known  by  oth. 
have  had  a  certain   amount  of  investigation  be-: 
them.     But  the   pot-still  whisky,  the  valuable   spii 
jives  the   whisky   character  to  the  blended   spiri' 
now  form  by  far  the  greater  part  of  the  article  ki 
commerce   as    whisky,  has   been   little   investigated.     J 
Highland  whisky   is    a    pot-still   whisky  made    from    ■• 
This  is   manufactured  entirely  by  rule-of-thiunb  mi  I 
and  scientific   knowledge  of  the  materials,   proces 
products    does    not    enter   much   into    the    bu- 
investigations    deal    with    the   products   of    m 
distilleries  oulv. 

In    former    days    the    stills    used    were    small,  an  0 
distilleries   were  small  and  scattered.     Little  al 
paid  to    the  waste  liquids  or  to  what  wa 
They   appear  to   have  been   disposed  of  in   n 
Part    was   fed   to   cattle,    part    was    used    as    m 
probably  the  greatest  part  was  allowed  suuplj    I 
waste,  and  to  find  its  way,  if  it  could,  to  the  I 
course.     In  recent  times  the  industry  ha-  inci 
Sills  hive  grown  very  much  in  size  and  capacity,  1 1 

disti'leries.     The  industry  has  been   Ini- 
tiated  i:    certain    districts,  such  as   the  vail' 
and    its   neighbourhood,   the    so-called    Gle 
This,   with    the   greater   attention   now   paid  t 
-creation   of  salmon  fisheries    and   of  the    pub  ic 
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I  trouble  to  arise  as  to  the  disposal  of  the   byi 

■-.    Objection  h«>,  rerj  m  turally,  been  taken  by  the 

n,  tors  of  fisheries  and  by  the  health  authorities  to  the 

Btrenms  by  tuch  products.     As  little  was  known 

i|   the  properties  and  nature  of  these  products 

mpta   to   dispose   of   them   only  increased   the 

le  and   led  to  further  ditficulties.      It   was  this  which 

tnj  attention   to  the  subject   and  was  the  cause  of   the 

ling  investigations  : — 

e  early  stages  of  the  manufacture  of  whiski  resemble 
of  brewing.     There  arc,  of  course,  minor  differences, 
for  instance,  is  used  in  the  malt  kilns   in  order  to  give 
and  whisky  the  correct  flavour.     From  each  bushel  of 
ul  22  gallons  of  wort,  ..r  wash,  are  prepared.     The 
'  .11  of  this  is  carried  further  than  in   a  brewery,  as 
•o  get  spirit.     The  ordinary  rule  is  to  ferment 
0  water,"   or  a   little  "below   water,"   if  possible, 
ic  gravity  of  the  ale  nr  fermented  wash 
M  as  that  or  a  little  below  that  of  water.     Duriu" 
mentation   a  considerable  amount  of  acidity  is  also 
mtsolong  as  the  fermentation  comes  down  to 
wer  is  not  troubled  about  acidity,  which  in  any 
ver  measures  with  any  instrument  "more   accurate 
-tongue.     The  fermented  wash  is  distilled  till  about 
of  its  bulk  has  passed  over.     The  remaining  two. 
about    1.5   gallons   per  bushel  of    malt  mashed 
'    burnt    ale,  also  called  pot  ale.  and    spent   washj 
principal  waste  liquid,  and  the  one  which  has 
to  most  trouble.     Tb  3   first  distillate,  called  the 
i-  subjected  to    a    second    distillation.     The 
le  from  this  second  distillation  is  divided   into  three 
id  yields  the  main  product,  the  whiskv.    With  it  I 
leal  further  in  this  paper.     The  residue  left  in  the 
,>r  low  wines  still  is  called  the  "  spent  lees."     This 
.mounts  to  4  too  gallons   per  bushel  niashed,  and 
•i  cond  of  the  waste  liquids. 

germinated  and  made  into  malt  the  barlev 
m    the    usual    way.     The    water    left    from  this 
■    .oiled  the  steep  water,  forms  another  of  the  waste 
Dm  amount  of  this  steep  water  varies  considerably 
■  system  of  steeping  followed.     So  far  as 
atiou  goes,  it   varies   from   8   to  20  gallons    I 
malt.     Ihavenevermet  any  distillery  brewer 
.  v,  he i  had  any  accurate  knowledge  of  the  amount  of 
r  he  used,  and   the  estimates  supplied  to  me  by 
men  vary  from  4  ■  5  to  25  gallons  per  bushel.  J 

ourth,  and  last,  waste  liquid  is  the  wash-up  water    I 
rels,  and  other  vessels.     The  chief  part  of    ' 
ced  in   the  washing  of  the  "backs,"  or  fer- 
"id  contains  lime,  which  is  used  in  limine    I 
In  the  case  of  this  liquid  also  the  quantity  pro° 
ary  very  much,  and  it  is  difficult  to  «-et 
TOittj  estimate  of  its  amount.     Various  estimates 
'   from    U   to    15    gallons   per   bushel  mashed 
w  average  will  lie  somewhere  near  the  mean  of 


Tu:iu   I. 

Spi  nt  I  . 


No.  i. 


Appearance 

\'  1 1  hie  i  ravitj  nl  18   C, 

Icidity  (as  acetic  acid), 
total  solids 

'<  "ii laining copper 


Opaleso  i  ,,,., 

I- 3 

Grms.  per  I""  c  e. 
OMBJ  0-043 


No.  2. 


,>■,.- 
o-uu 


0'0188 
0-0086 

0" 12 


No.  3  contained  traces  of  various  organic  bodies,  including 
alcoliol  and  acetic  acid.  6 

In  Table  I  and  in  all  other  tables  in  this  paper,  the 
specific i  gravities  are  given  at  15°  C.  compared  with  water 
at  i.)   L.  as  unity. 

The   sample    Xo.    I   was  watered  freely  upon  growing 

ami  difib  „Van0US  kuuls'a"d  al*°"P™  mature  plants, 
and  did  then,  no  apparent  injury.  Some  oats  and  grass 
seeds  were  sown  ,n  pots  and  watered  with  another  sample 
Ol  spent  lees  for  several  weeks.  During  this  time  no  other 
water  was  given.  Ihey  germinated  and  developed  to  all 
appearance  quite  normally.  * 

Steep_  Water.— Before  spreading  the  barley  on  the  floors 
to  germinate  in  order  to  prepare  malt,  it  is  steeped  two  or 
more  times  in  water.  The  waste  waters  from  this  process 
vary  very  much  m  the  degree  to  which  they  arc  polluted. 
I  be  water  from  the  first  steep  is  naturally  the  "most  seriously 
polluted.  I  examined  a  few  specimens  of  water  from  the 
second  and  third  steeps  and  found  some  of  them  s0  sli<rhtlv 
polluted  that,  but  for  particles  of  barley  they  contained 
they  might  have  passed  for  ordinary  surface  waters.  In 
no  case  did  I  find  any  water  from  a  steep  after  the  first 
seriously  polluted. 

Samples  of  first  steep  -water  may  vary  very  much  in 
IZ i%\  T  ™P#«*  is  Probably  largely  due  to  the 
kind  of  barley  used,  and  to  whether  the  barley  is  clean  ami 
undamaged  when  put  into  the  steep.  Table  II.  "ives 
analyses^  three  samples  of  water  from  first  steeps  from 
three  different  distilleries. 

Tari.e  II. 
Steep  Water  .-  First  Steep. 


Xo.  1. 

American 

Barley. 


Xo.  2. 
Foreign 
Barlev. 


Time  in  steep .  4  Qonra 

bpecific  gravity  at  15'  C.  . .  l  0080 

I:eacti0» Distinctly 

acid. 


24  hours 

Distinctly 

alkaline'. 


Xo.  3. 
Home 
Barley. 


0   above   for  the  quantities  of  burnt  ale 

•  probably  nearly  correct.     They  can  be 

figures  kept  for  revenue  purposes. 

ep  and  wash-up  waters  the  case  is  different 

statistics  are  available,  and  the  practice   in 

..Millerus  varus   a    good   deal.     In   the   case  of 

''"■e.  any  estimates   of   quantities    are    mere 

"rt  t!,rU-  1  the    comP°sition  of   these    liquids 
|  e   1    ,1  '!         °?6  real'-V  deser™g  of  attention. 
„    e,b"rll|  ale  qu^tiou  the  other  liquids  will 
serious  diffieultv. 

e  liquid  which  occurs  in  smallest  bulk. 

In  o„?r-n'RatlOUS'however.  :  ™s  informed 

7^rfnyrna«er  that  »   *»»   »   very 

"and  fi      i^  for  ^  ™  more  poisonous 

0  "ui„nS ,    hUU  ™y  °f  th*  0,her  "■•»<»  liquids. 

' '       en  a,,  K  "°t  fC,0nfirmed  b-V  «!---«•     I" 
j   0"en  analyses  of  two  samples  of  lees  examined 

SheASE"*"'?  C?Tr   aud    <™ces  of   iron, 

1  none  acid,  and  sulphuric  acid. 


Total  solids 

Ash ;;; 

Nitrogen .'.'.'.'.' 

Albumenoids  (X  x.S°25)"! 


0  493 
C240 
0-0174 

0-109 


Grnis.  per  1C0  c.c. 


21  hours 
1-0003 

Faintly 
acid. 


0-066 
D'037 
0-0026 
0-016 


0-0092 
0-0016 


No.  1  was  a  turbid  yellow  liquid.  It  was  two  days  0ld 
when  received,  and  was  already  beginning  to  putrifv.  '  (The 
weather  was  warm.)  It  rapidly  became  stroking  Th* 
ash  contained  the  usual  ash  constituents  of  plants,  and  was 
rich  in  phosphates. 

No.  2  was  a  turbid  yellow  liquid.  It  contained  solids  in 
suspension  0-040  grm.  per  litre.  It  had  no  smell  and  d  d 
not  putnfy  in  keeping. 

No.  3  was  an  opalescent  liquid  without  smell  and  which 
did  not  putrify  in  keeping. 

None  of  the  samples  gave  any  reaction  with  iodine 
Ihese    samp.es    illustrate     the    great    variation 'in   the 
composition   of   this    liquid.       No.    1    is   probably    excep- 
tionally   badly    polluted.     Xo.    3,    on    the "  other*  hand Us 
exceptionally  slightly  polluted  for  a  first  steep  water 

Wash-up  Water.— It  is  a*  difficult  to  arrive  at  the 
composition  of  this  liquid  as  at  its  quantity.  It  mav  be 
anything  from   a  very  badly  polluted  liquid   to  a  slightly 

D  2 
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dirtied  water.     It  usually  contains  much  matter  in  suspen- 

i  artain   samples  of  it.  produced  during  the  lime- 

waahiog  of  the  fermenting  backs  contain  a  good  deal  of 

lime.     So   far  as    my    experience    U"f>.    it'   the    matter   iu 

I   be   removed,  the   liquid  itself  is   not  very  badly 

polluted.    The  wash-up  water  is  mainly  derived  from  the 

cleaning    and    lime-washing    of    the   fermenting  vats  or 

-'a "backs."  though  cleanings  of  stills,  coppers,  barrels, 

,\    ,  enter  into  its  composition.     After  the  fermented  wash 

loved  from  the  "hacks". a  certain  amount  of  yeasty 

ment   remains   deposited  on  the  bottom   and  sides.     It 

■  -  dimes)  which  appears  to  form   the  main  polluting 

■  ial  of  the  wa.-h-up  water. 

tnple  of  this  washing  from  the  "  l>ack>,"  as  nearly 
representative  of  the  bulk  as  I  could  obtain,  was  a  turbid 
grey  liquid  which  frothed  a  little  on  shaking.  It  pntrified 
on  keeping.  It  had  a  sour  yeasty  Bmell,  and  a  slightly 
acid  reaction.     It  contained  in  gnus,  per  100  c.c.  : — 

■  -  in  suspension (1-0528 

„        solution «  0372 

Total  ash 0-0090 

..     nitrogen 0-0073 

Albumenoids  (N  x  61) 0-0450 

In  the  case  of  another  sample,  the  solids  in  suspension 
\v,ro  allowed  to  settle.     They  werethen  removed  and  dried, 
the  following  analyses  : — 

Per  Cent. 

ore 3-01 

:c  matter 85' 19 

PI  osphorioacid  (P,05) 3-42 

Lime 5'06 

Potash 0-61 

lining  nitrogen 6-71 

The  liquid  was  slightly  alkaline,  fiom  the  lime  added  in 
lime-washing    the    backs.      As   the  analyses   shows,   this 

sediiu'-:;'  i-  a  substance  of  considerable  manurial  value. 

Burnt  Ale. — Burnt  ale  is  a  dark  brown,  turbid  liquid. 
It  i-  <our  and  has  a  characteristic  sour  smell.  On  standing 
it  deposits  its  suspended  matter  as  a  bulky,  dark  grey 
sediment.  This  suspended  matter  consists  largely  of  the 
dead,  and  thoroughly  boiled,  yeast.  In  making  whisky  the 
ferniei  ted  wash  is  pumped  into  the  stills,  yeast  and  all. 
Therefore,  after  the  low  wines  are  distilled  off,  the  burnt 
left  behind  in  the  still  contains  in  suspension  the 
•  and  other  finely-divided  solids  of  the  fermented 
wash.  It  contain-  in  solution  all  the  nitrogenous 
matters,  carbohydrates,  ash  constituents,  non-volatile  acids, 
and  ether  non-volatile  matters  of  the  fermented  wash. 
When  separated  from  its  suspended  matter  it  some- 
what resembles  in  appearance  a  dark  coloured  beer, 
like  Munich  beer.  It  froths  very  strongly  and  persistently, 
even  when  diluted  with  a  ver}-  large  volume  of  water.  I 
fouud  that  one  part  of  burnt  ale  in  100  of  distilled  water 
still  caused  very  marked  frothing.  In  Table  III.  analyses 
of  samples  cf  burnt  ale  from  three  different  distilleries  are 
given. 

Table  III. 

Uimit  Ale  :   Mutter  in  Solution. 


No.  i. 


:  y 



'  " 

■  .1 







Soda 

Acidity  as  lactic  acid 


Sampie 


.Sample 
No.  S. 


1-018  1-013 

(ones,  per  leu  e. ■■. 


3-08S 
0-489 
0  131 


0-188 
o-i« 

1-0SS 


3-1 43 
0'  121 

ci-112 

0  167 

0009 
1-200 


S-78S 

•  c  t;,s 

li- Ic.i) 
Ii-IIK 

0-131 
0-015 

n-171 
0-068 

0'990 


The  solids  in  solution,  or,  more  correctly,  t> 
volatile  matters  in  solution  were  determined  by  .1 
thin  layer  in  a  steam  oven.  It  is  difficult  to  .1 
them  accurately,  as  they  lose  the  last  of  their  wal 
difficulty,  and  if  prolonged  drying  be  resorted  to,  they  alt, 
in  other  respects. 

The  albumeuoid  nitrogen  was  determined  by  - 
method  with  copper  hydrate. 

The  total  acidity  is  expressed  in  terms  of  lael 
as,  though  other  acids  are  piesent,  lactic  acid  appe  I 
the  one  present  in  largest  proportion. 

The   solids  ir.  suspension   were   not   determi 
samples  Nos.  2   and   3  above,  but  in   Table    IV.   si 
figures  showing  the  relation   between  matters   in  suf 
and  iu  solution  in  other  four  samples.     The  specific 
acidity,  and  ash  of  these  samples  are  also  given. 

Table  IV. 
Burnt  Ale. 


Specific  gravity 


Solids  in  susp. 
Non-volatile  matters 

solution. 
Total  non-volatile  mat: .-i  s 

Total  ash 

Acidity  as  lactic  acid . . 


Sample      Sample 
No.  4.        No.  j. 


1-013 

0-20 

fill 

424 

IV  13 

088 


Sample 
No.  6. 


1-019  lel7 

Grms.  per  lOOc.c. 

1-16  u-72 

367  362 


1-82 

inn 
I'M 


434 
039 
101 


1-|| 


No.  1  contained,  in  addition  to  the  solids  in  solution, 
I  '48  prm?.  per  100  cc.  of  solids  in  suspension,  or  4  -569  grms. 
of  total  -cdids  in  solution  and  su-peusion. 


The  figures   in   Tables  III.  and  IV.  will  suffice  I 
the    general    characters    of     burnt    ale.       I    hai 
examinations  of  burnt  ale,  more  or  less  complete,  IV. 
different  distilleries,  and  in  no  case  found  the  total  non 
matters  tall  below  4  per   cent.     Neither  hav. 
case   risen    above  5  per  cent.     In   certain    otbei 
which  have  been  published  the  "solids,"  under  which 
the  non-volatile  acid  appear  to  be  included,  are  ma : 
less  than   this.     For  example,   Professor  V.  B.   Lei 
report  to  the  North  of  Scotland  Malt  Distillers'  \-- 
states   that   in    one  sample    examined   by   him,  1> 
total  solids  :>■  71)  per  cent.,  of  which  0-25  percent, 
suspension. 

In  the   case  of  the  solids  in  suspension,  the  vari:  >n 
found  in  different  samples  can  be  easily  accounted  for.  '  n 
quickly  settle   to  the  bottom  of  the  vessel  eon 
burnt  ale,  and  in  drawiDg  a  sample  from  a  still  or  tai 
contents  require  to  be  thoroughly  mixed  before 
is  drawn.  In  the  case  of  No.  1  and  the  samples  in  Tabl  V 
special  precautious  were  taken  to  secure  an  avel 
in  every  respect.     With  all  precautions,  however,  the  I 
in  suspension  still  vary  very  much.     This  appears  to  la 
to  the  method  of  filling  the  stills.     The  still  is  filled 
charger  iu  such  a  way  that  some  still  charges  receive  » 
less  yeasty   matter  than   others.     No.  4  repn 
charge  which  has  received  less  than  the  average  ntu 
yeasty  matter,  and  No.  1  a  charge  which  lias  i 
than  its  due  share.     Probably  on  the  average,  the  K  - 
suspension  are  a  little  under  I  per  cent.     The  non 
matters   in   solution  are   more   constant,   and   anio  t 
between  '.i  and  4  per  cent.     It  will  be  seen  then,  thagj 
ale  is  very  different   from  the  other  waste-  liquids.  I 
are     comparatively      harmless   liquids.      The    ;""' 
matter  they   contain  in    solution  and  suspen 
comparable  with  that  of  ordinary  sewage,  is  onlv 
fraction  of  what  is  contained  in  burnt  ale,   which 
more  than  30  times  as    large  a    proportion 
material  as  average  sewage.     This   was  pointed  on  " 
years  ago  by  Sir   Edward   Frankland  in   his    I 
Hoyal  Commission    of   18C8    on  the    pec 
(Prankland's  Experimental  Researches,  p.  s27.) 

The  acidity  of  different  samples  of  burnt   ale 
differ  greatly.     When  drawn  hot  from  the  sti 
of  course  sterile,  but  on  exposure  to  the  air  it   boo 
to  undergo  further  fermentation.     As  most  ol 
in  Tables  III.    and   IV.  were  already  two  da' 
they  reached  the   laboratory,  and  microscopic 
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wed  them  to  contain  many  rod-shaped  bacilli,  part  of 

aoid   fonnd  was  probably  produced  by  fermentation 

eh  tool,  place  after  distillation.      Arrangements  were, 

!,  made  to  examine   some  samples  taken    hot   from 

still,  before  further    fermentation    could    take   place. 

culatiiig  tlic  acidity  as    lactic  acid,  tin-   mean  of  five 

as  l  "02 grins,  of  acid  per  100  c  c.     It  varied  from 

is.  to  1  -39  grms.  per  100  c.c.     In  the  case  of  two 

taken  from  the  same  distillery,  with  an  interval  of 

rtnigbt   between,    the     figures    were    0-55    orms.    and 

is.  of  lactic  acid  per  100  c.c.     These  figures  indicate 

fresh  burnt  ale    varies    considerably   in   acidity,  but 

on  the  average  acid  equal  to  about  one  per  cent,  of 

ie  acid. 

lie  suspended  matters   of   burnt  ale  consists   mainly  of 

solids  of  the  dead  yeast.     They  form  a  sticky  substance 

difficult  to  filter  from   the   liquid.     They  readily  settle 

bulky  sludge,  and  where  this   is  allowed  to  accumulate, 

i  the  settling  tanks  and  filter  beds  of  distilleries,  it  -non 

the   consistency  of  soft  cheese.      This  substance 

lily,  and  soon  becomes   very  offensive.     It   is 

i'y  nitrogenous,  and  consists  largely  of  proteid  matters, 

'uiwn  in  Table  V.,  which  gives  analyses  of  the  suspended 

lers  from  samples  1  and  2,  Table  III.  These  were  filtered 

and  dried  below  105   C. 

Table  V. 
Suspended  Mutter  of  Burnt  Ale,  Dry. 


trogen 

iid    litrogen  . 


a boric  arid  . 
•W 


8-12 

9-03 

S-12 

0-88 

5-20 

7-C2 

0-52 

2-2I-, 

0-1S 

o-uo 

ie  accumulation   of   this    sludge,   in   a   more   or   less 
;sive  condition,  has  caused  much  trouble  about  dis- 
ies.     A  distillery  mashing  2,000  bushels  a  week  would, 
mate,  produce  a  little  over  a  ton  of  dry  sludge  per 
.equal  to  about  5  tons  wet.      Iu  some  cases  this  has 
ed  of  in  the  wet  state  to  farmers,  but  it  is  difficult 
ndle  in  this  state,  on  account  of   its    stickiness,    and 
era  are  suspicious   of  it  as  a  strange  substance  of  iiii- 
n  value,  aud  because  in  some  cases  where  it  was  used 
1  harm  rather  than  good.     These   unfavourable   results 
probably  due   to    over-application  of  so  nitrogenous 
inure  and  to  imperfect  distribution  on  account  of  its 
nature.      In  other  cases   considerable  expense  and 
ile  were  incurred  in  burying  it,  or  in  deodorising  it  by 
s  of  antiseptics  to  keep  down  the  nuisance.       If  it  bad 
roughly  dried,  I  have  no  doubt  it  would  have  com- 
td  a  market  as  manure.      Organic  nitrogenous   bodies 
i    contain    a     good     percentage     of     nitrogen,    and 
npose  readily,  command   a  high   price  in  the  manure 
et.    The  rich  odour  of  the   partially  decomposed  sub- 
would  not  have  been  a  serious  disadvantage  for  this 

■btained  some  samples  of  this  strong-smelling  de- 
isiug  material  which  was  being  allowed  to  go  to 
I  lie   analyses    of    three    samples    are    given    in 


VI. 


Table  VI. 


Distiller!/  Sludge,  Dri 

, 



2. 

s. 

Co -05 

5-71 

SI- 95 

3-31 

23-42 

7-72 

80-72 
8'S6 
19-28 

2-02 
0-48 

12-09 

4-il 

24-98 

•'■23 

"sDlionc  neid 



natter 

ilshun  phosphate... 

17-71 
4-91 

taken    from   a   large    sample   prepared   by 
ng    out    the    sludge,   and    drying    it    in    the    sun. 


Roughly  dried  in  this   »-;i\    until   fit  to  bear  carriage   it 
contained  -J.i--Ji;  per  cent,  of  moisture. 

The  ash  of  each  Bample  is   made  up  largely  of  sandy 
matter.      This  is  derived  from  the  shallow  sandy  ponds  in 
which  the  sludge  was  allowed  to  settle.      With  a  little  care 
this   sand   could   be    easilj  excluded.       This  would  inci 
the  value  of  the  sludge  as  manure. 

The   substances   in   solution   in   burnt  ale  arc  very  c - 

plicated  in  their  nature.  In  the  fermented  wash  the  man  re 
in  solution  are  similar  in  kind  to  those  in  unhopped  malt 
beer.  But  in  distillery  wash  the  fermentation  has  bi 
carried  further  than  in  beer  with  the  production  of  more 
alcohol,  acid,  and  other  products  of  fermentation.  A 
further  complication  is  introduced  by  the  prolonged 
boiling  of  the  acid  solution  during  distillation.  This  may 
be  expected  to  cause  hydrolysis  and  disintegration  of  com- 
plicated  bodies,  both  nitrogenous  and  non-nitrogenous.  The 
constitution  of  beer  aud  substances  produced  during  its 
fermentation  have  received  much  study.  In  the  in- 
vestigation of  the  constitution  of  burnt  ale,  what  is  known 
of  the  constitution  of  beer  is  a  useful  guide. 

The  constitution  of  the  two  samples,  numbered  2  aud  3 
in  Table  III.,  has  been  studied  in  some  detail. 

In  both  cases  the  solids  in  suspension  were  separated 
before  the  examination.  No.  2  was  then  concentrated  to  a 
syrup.  The  concentration  being  almost  exactly  1  I  parts 
evaporated  down  to  1  (4052  grms"  were  evaporated  down  to 
290  grms.).  In  this  state  it  has  kept  perfectly  for  a  long- 
time. It  is  still  sweet  and  shows  no  sign  of  mould  or 
decay.     No.  3  was  proceeded  with  without  concentration. 

Tl,e  Acid. — The  total  acidity  of  No.  3  was  found  to  be 
equal  to  0-99  grin,  lactic  acid'per  100  c.c.  When  distilled 
down  as  far  as  it  could  be  taken  it  was  found  that  only  a 
smalt  portion  of  this  acid  came  over  in  the  distillate.  The 
acidity  of  the  distillate  was  equal  to  0-077  grm.  lactic  acid. 
or  0-075  grm.  butyric  acid,  per  100  c.c.  of  the  original.  It 
contained  traces  of  acetic  acid,  but  the  acid  present  appeared 
to  consist  chiefly  of  higher  homologues  of  acetic  acid,  such 
as  butyric  acid. 

Two  attempts  were  made  to  isolate  succinic  acid  from 
this  spiecimen  of  burnt  ale,  but  both  were  unsuccessful. 
The  difficulties  of  manipulation  were  great.  When 
evaporated  down  to  a  syrup  and  extracted  with  ether  and 
alcohol,  the  residue  became  an  intractable  glue,  verj 
difficult  to  extract  thoroughly.  Still,  as  the  results  were 
negative  in  both  cases,  nothing  more  than  traces  of  succinic 
acid  could  have  been  present.  From  these  extracts  by 
ether-alcohol,  in  which  I  failed  to  find  succinic  acid,, 
glycerin  and  lactic  acid  were  isolated.  In  both  cases  the  yield 
was  not  so  great  as  might  have  been  expected.  This  also. 
I  attribute,  partly  at  any  rate,  to  the  difficulty  of  obtaining 
thorough  extraction.  The  lactic  acid  was  separated  and 
purified  as  zinc  lactate.  The  yield  was  about  1  grm.  of 
purified  lactic  acid  per  litre.  The  glycerin  from  the  same 
extracts  after  purification  and  drying  in  vacuo  amounted 
to  nearly  2  grms.  per  litre. 

In  \\o.  2  the  acidity  of  the  original  was  1-20H  grm. 
lactic  acid  per  100  c.c.  The  acidity  of  the  syren  was 
14-04  per  cent,  lactic  acid.  The  syrup  was  prepared  by- 
evaporation  over  steam  in  an  open  basin.  It  will  be  seen 
then,  that  in  concentrating  in  this  way  11  parts  of  burnt 
ale  down  to  one,  about  one-sixth  of  the  acid  has  been 
volatilised. 

Carbohydrates. — After  removal  of  the  proteids  by  suitable 
precipitants,  burnt  ale  gives  a  precipitate  with  strong 
alcohol.  This  precipitate  is  gummy,  dissolves  readily  in 
water,  and  is  strongly  dextro-rotary.  It  appears  to  consist 
mainly  of  dextrin. 

Burnt  ale  itself,  after  removal  of  the  proteids,  is  dextro- 
rotary,  and  reduces  Fehling's  solution.  On  hydrolysis  with 
a  mineral  acid  the  rotation  becomes  smaller,  and  at  the 
same  time  the  cupric  reducing  power  increases. 

Sample  No.  3,  after  removal  of  proteids  with  basic  lead 
acetate,  gave — Cupric  reducing  power,  K=0,297  and 
[a]D=+0°  26'. 

After  the  addition  of  5  per  cent,  of  hydrochloric  acid  aud 
heating  for  five  minutes,  K  =  0-399   and  [a]D=  +0:   18'. 

After  heating  with  5  per  cent,  of  hvdroehloric  acid  iD 
steam  for  li  hours,  K  =  0-426  and  [o]o=0°  14'. 
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probable,  then,  that  burnt  ale  contains  in  solution 
in,  maltose,  and  dextrose,  and  that  the  total  carbo- 
hydrates amount  to  abont  one-half  of  1  percent.    The  wry 
I  nature  of  the  product  ol-t.uni.-il  on  evaporation  is  due, 
in  part  at  any  rate,  to  the  dextrin. 

Nitrogenous  Matters  -The  nitrogenous  matters  of 
burnt  ale  are  verj  complicated.  The  soluble  nitrogenous 
matt.  1  from  malt  have  been  extensively  studied 

bj  others,  and  are  known  to  be  sufficiently  complicated, 
These  are  then  altered  in  the  ma-h  tub  and  in  the  fermenting 
vats  by  action  of  proteolic  ferments  From  the  malt  apd  by 
living  ferments.  The  resulting  Liquid,  which,  a*  we  have 
jidi  ral  of  acid,  is  then  sub- 

id  to  a  pro!-  hydrolysis  in  the  stills.    The 

ting  burnt  ale  contains,  as  we  might  expect, nitrogenous 
matters  of  all  degrees  of  complication,  from  proteids  down 
to  ammonium  compounds.  The  solids  of  burnt  ale  arc.  a^ 
shown  already,  very  rich  iu  nitrogenous  matters.  These 
art-  tlic  most  important  matters  contained  iu  the  burnt  ale, 
whether  we  look  at  it  as  a  putrefying  and  polluting  material, 
al  to  be  mil  -         1  or  manure.     In  the 

matters  iu  suspension  the  amount  of  nitrogen  is  so  great  that, 
as  -how  n  in  Table  V.,  about  half  of  the  suspended  matter 
must  consist  of  nitrogenous  substances.  These  nitrogenous 
bodies  are  almost  entirely  proteids  precipitated  by  copper 
hydrate. 

In  solution  burnt  ale  contains  about  0-15  per  cent. 
of  nitrogen.  Multiplying  this  by  the  factor  ordinarily  used 
in  food  analysis,  tiJ.  we  find  094  per  cent.,  or  nearly 
1  per  ceut.,  of  nitrogenous  matters.  Proteid  reagents, 
however,  precipitate  only  a  fraction  of  this  nitrogen.  The 
larger  portion   is    contained  in  decomposition  products   of 

I     have    ti  feet  of  a    number    of    the   most 

important  reagents  used  in  separating  and  classifying  the 
nitrogenous  matters  of  food  stuffs  upon  burnt  ale.  The 
results  are  interesting,  and  throw  some  light  on  the 
limitations  of  these  reagents  as  means  of  separating  the 
nitrogenous  bodies  in  cated  mixture  into  different 

-.ell  as  on  the  constitution  of  burnt  ale. 

Simple   No.   :i   contained,    in    solution,  total    nitrogen 
I  grm.  per  loo  c.c. 

The  nitrogen  in  o   compounds,  determined  by 

distillation  with  magnesia,  0*009  grm.  per  loo  c  c. 
A  lido  bodies,  such  a<  asparagine,  yield  half  their  nitrogen 
a<  ammonia  on  boiling  with  dilute  mineral  acid.  The 
nitrogen  of  bodies  of  thi-s  kind,  which  I  will  call  amido 
nitrogen,  was  estimated  by  boiling  for  one  hour  with 
.",  per  cent,  sulphuric  acid  under  a  reflux  condenser, 
distilling    with  and    doubling    the    nitrogen    so 

foiind  after  subtracting  that  originally  present  in 
ammonium  compounds.  It  amounted  to  0*015  gnu.  per 
100  c  e.  iu  this  sample. 

Proh        '•  n. — Church's   method   with    phenol   arid 

metaphosphoric  acid  gave  no  precipitate. 

Stutzer's    method    with     copper     hydrate     precipitated 
containing  0*042  erm.  nitrogen  per  100  c.c. 
tration  with  zinc  sulphate  precipitated  nitrogen  equal 
to  0*033  gnu.  p«i-   100  c.c.     This  method  is  held  to  pre- 
cipitate all  proteid  bodies  except  peptones. 

To  the  tiltrate  after  zinc  sulphate,  phospho  tungstii 
acid    and     sulphur:  re    added.       This    gave    a 

precipitate  containing  0*053  grm.  nitrogen  per  ioo  e.e. 
This  reagent  is  h 

The  filtrate   after  the    phospho    tnngstic    reagent    was 

found  .-till  to  contain  0*077  gnu.  nitrogen  per   loo  c.c.  of 

burnt  ale.      If  we   subtract    from    this  the  >!    and 

amido   nitrogen,    we   have   still    0-0.13  grm.    nitrogen    per 

-.  burnt  ale  to  account  for. 

bromine  and  tannin.  Bromine 
■pitate  all  peptones  in  bodies  such  as  meat 
extracts:  Allen's  method  (Commercial  Organic  Analysis, 
Vol.  IV.,  p.  315). — This  method  gave  no  precipitate  at 
all  with  tie-  tiltrate  after  saturation  with  zinc  sulphate. 
Phospho    tang  or    tannin   added    to    the    same 

solution,  after  removing  the  bromine,  gave  immediate  pre- 
cipitates, llroinine,  therefore,  does  not  appear  to  precipitate 
such  vegeta  re  pi 


Another  portion  of  the  filtrate  after   zinc  sulphate  « 
acidified    with    acetic     acid,    and    gave     with    tannin 
precipitate   containing  0-020  grm.   nitrogen   per 
burnt  nle. 

The    above     determinations     may     be    summarised 
follows : — 

Table  VIT. 

Burnt  Ale,  No.  3. 

Total  nitrogen II 

01  which  there  was  contained  in— 

Proteids,  salted  out  by  zinc  sulphate 0*033 

ues,  precipitated  by  phospho  tungstii 

Amido  com  pounds 

Ammonium  compounds 

Compounds,  undetermined  :  by  dilTercnce 

by      actual 

mination ■ 

Ttiis  table   would  seem  to   show  that    peptones  arc 
most  important  class  of  nitrogenous  bodies  present  iu  : 
sample  of  burnt   ale.     This,  however,  is   probably  im-i 
due  to  the  method  of  determination.     Thus  we  find  t 
bromine  gives   no    precipitate,  and  tannin  one  contaii 
less  than   half    the  amount  of  nitrogen  given  by  \ 
tungstic  acid.     Further,  it  is  known  that   phospho  tun:: 
acid  precipitates  many  nitrogenous  bodies  not  pen 
proteid.     It  precipitates,  in  the   cold  especially,  i 
the  more  complicated  bodies  formed  iu  the  deoomj 
of  proteids. 

A     more     elaborate    series     of    determinations 
nitrogenous  matters   was   made  in  the  enncentrat, 
of  sample  No.    2.     In   general  the   results  are   siiniln   - 
those  in  the  table  above,  but  the  details  vary  consideral 

Table  VIII. 

Syrup  from  Burnt  Air,  No.  2. — Nitrogen  in  Nil) 
Mutters. 

Total  nitrogen 

<  tt  which  there  was  contained  in — 

Proteids,  salted  out  by  zinc  sulphate D 

Peptones,  precipitated  by  phospho  tungstic  acid  O'H' 

Amido  compounds 0 

Amtu  Niiiim  compounds 0 

Undetermined  compounds,  by  difference 0 

The   '*  amido   compounds  "    were   determined  a- 
It   was   found,  however,  that  by  increasing  the 
time  during  which  the  acid  acted,   or  by   increi 
strength  of  the  acid,  the   amount  of  nitrogen  fotiD 
method  could  be  much   increased.     Thus,  I ■• 
5  per  ceot.  sulphuric  acid  for  two  hours  instead  ol 
nitrogen  was  increased  to  0-19  per  cent.     In  another  I" 
tion  which  was  evaporated  down  for  .">  hours  with  SO 
acid,  so   that  at  the  end  of  the  concentration 
cent,  of  acid  was  present,  the  amido  nitrogen,  del 
as  before,  was   found  to  be  increased  to  0-32  pi 
before,  bromine  gave  no   precipitate   in   the   61 
salting   out   proteids    with   zinc   sulphate ;    and    I  li  ' 
method  gave  no  precipitate  at  all. 

A    curious  fact    was   noticed   in    the   case   ol 
method.     Duplicate    determinations  were  made 
ordinary  amount  of  the  copper  hydrate  reagent  for  tlili 
matter  present.     These   gave    0*53    anil    0 
nitrogen.     The  filtrates   had  an  intense  blue  colour,  ii 
may  have  been  due  to  some   body   like  glutaniitic  I 
forms  a  blue   compound    with   copper,      tin   tl 
and  because  of  the  great  amount  of  organic  acid  p  ■ 
I   made  other  duplicate  determinations,  using  doub  t 
amount  of  copper  hydrate  first  used.     These   gave1' 
and  0-81  per  cent,  nitrogen. 

Phospho  tungstic  acid  gave  a  precipitate  enntainin  ' 
per  cent,  nitrogen,  and  tannin  oue  CO 
nitrogen.    Copper  hydrate  is  not  a  reagent  whi 
a-  a  precipitant  for  peptones.    Yet  in  this  case,  when 
excess,   it  gives  a  greater  precipitate  than   i-itla-i 
peptone  precipitants,  phospho  tungstic  acid  or  tann  I 
used  in  excess.     But  more  curious  still,  in  the  Cltrat  u 


MV si.  1901.]        THE  JOURNAL  OF  THE  SOCIETY  OF  OHEMIOAL  INDUSTRY. 


isiug  excess  of  copper  hydrate,  both  phospho  tungstic  acid 
nul  tannin  give  precipitates.  Also,  after  precipitating  as 
nuchas  possible  with  phospho  tungstic  acid,  tannin  still 
lives  a  bulky  precipitate,  and  via  versA,  after  precipitating 
i-  much  as  possible  with  tannin,  phospho  tungstic  acid  still 

0    precipitate.     These  results  are   tabulated  in 

of  nitrogen  precipitated  as  follows:  — 

jV<)-  !■  Percent. 

r  hydrate  in  excess 0'8-t 

In  the  filtrate  from  this,  phospho  tungstic  acid  . .    irl-j 

No.  2. 

hydrate  in  excess O'Sl 

In  the  nitrate  from  tins,  tannin oil 


No.  3. 
Phospho  tungsi  ic  acid  in  excess  . 
liltrato  from  this,  tannin.. 


0-74 
0-11 


No.  4. 

Tannin  in  excess (l  r,.; 

In  the  filtrate,  phospho  tungstic  acid O'lj 


No.  5. 

llilk  of  lime,  till  quite  alkaline 0'27 

In  the  filtrate,  phospho  tungstic  acid o- ; ; 

In  every  ease  where  tannin  was  used  it  was  difficult  to 
ij  when  precipitation  was  complete.  After  adding  excess 
I  tannin  and  removing  the  precipitate,  the  filtrate  always 
•posited  more  precipitate.  In  one  case,  other  work  called 
e  away,  and  some  tannin  precipitations  stood  covered  for 
■ur  months.  They  were  then  filtered,  and  after  filtration 
I  clear  filtrates  were  allowed  to  stand  a  few  days. 
irther  precipitation  then  gradually  took  place. 
These  nitrogen  determinations  are  treated  at  some  length, 
they  throw  an  interesting  light  on  the  too  absolute  state- 
ects  which  are  sometimes  made  as  to  the  value  and  use  of 
rtain  reagents  in  precipitating  and  separating  nitrogenous 
it'iTs  of  different  kinds.  Such  statements  appear  to  be 
sed  on  researches  made,  often  from  a  purely  medical 
intof  view,  on  a  limited  range  of  animal  products.     The 

ne  determinations  show  that  such  reagent  precipitates 
dies  not  precipitated  by  the  others,  and  that  the  preeipi- 
:ion  is  also  much  effected  by  the  conditions  under  whxh 
takes  place. 

To  return  to  the  problem  under  consideration,  these 
terminations  show  that,  as  might  be  expected,  the  uitro- 
dous  matters  of  burnt  ale  are  very  complex.  They  also 
■>«•  that  the  greater  part  of  the  nitrogenous  matters  in 
ution  are  not  proteid,  but  consist  of  complicated  nitro- 
irganic  matters   derived    from   proteids   by   their 

rolysis  and  decomposition.  These  matters  arc  probably 
rtly  peptones,  but  are  in  great  part  bodies  further 
uoved  from  the  proteids,  and  less  complex  than  peptones. 
barmen  who  have  experimented  with  burnt  ale  as  a  food    ; 

-attic  have  more  than  once  informed  me  that  its  most 
effects  are  in  improving  the  appetite  and  tone  of    1 

animals.    I  can  well  believe  that  among  the  complicated 
rogenous  bodies  present  some  may  have  stimulating  and 
ising  properties;   just  as  bodies  such  as  theine.lheo-    I 
naturally  found  in  plants,  and  of  a  somewhat    I 
I  ree  of  complexity,  have  definite  stimulating 

perties.  °    I 

«r  Extract.— Samples  of  filtered  burnt  ale  evaporated 

ip  were  extracted  with  ether.     The  extract  was  found 

mainly  of  acids.      Only  very  small  quantities   of 

-  .pomhable  fats  were  found. 

A.— The  main  constituents  of  the  ash  of  burnt  ale  have 

fj  bT'  P"?  iu  TabIe  UI-     It  will  be  seen  to  consist 

ge.y  of  substances  of  high  manurial  value,  namely, 

I  spuonc  acid  and  potash. 

Part  J  I— Disposal  of  the  Waste  Liquids. 

•  times  when  distilleries  were  smaller,  much  of 

■  m™?~  S  UK"  ra,e'-WaS  ^P0**  of  as  fooa  fo1'  cattl« 
manure.     «  hen  serious  trouble  first  arose  on  account 


of  the  pollution  caused  bj  distilleries,  a  system  of  disposal 

by  so-called  settling  ponds  and  filter  bed  donted 

rbis  system  is  still  to  be    seen,  and  smelt,  about  many 
distiUenes.     It   soon  involved  them  in  even  more  serious 

trouble  than  that  which  they  sought  to  avoid.  Ii  ,11,1 
not  lessen  the  pollution  of  rivers,  while  it  added  a  new  and 
very  evil-smelling  nuisance.  I  cannot  but  think,  that  had  any 
competent  chemist  investigated  the  nature  of  burnt  ale  for 
them  before  they  embarked  on  this  process,  the  distillers 
would  have  been  saved  much  trouble.  Under  this  system 
the  waste  liquids  were  run  into  a  series  of  shallow  ponds' 
dug,  preferably,  in  a  light  porous  soil.     In  the  first,   and  to' 

8 '"   a*1™4    "'   the  second,  pond   the    suspended    solids 

were  deposited.  They  soon  accumulated  as  a  layer  of  organic 
mud,  sometimes  several  feetdeep  The  liquid  freed  from  the 
suspended  matter  gradually  percolated  through  the  bottoms 
and  sides  of  the  ponds  and  disappeared.  The  ponds  varied 
in  number  from  two  to  five  at  different  distilleries.  The 
highly  nitrogenous  suspended  matters  collected  in  the  first 
pond  soon  began  to  putrefy  and  formed  a  sticky  stinking 
mass,  very  difficult  to  deal  with.  The  analysis  of  this 
material, already  given  in  Table  VI.,  >hows  it  to  have  a  high 
manure  value.  The  liquid  which  soaked  away  into  the  soil 
only  disappeared  for  the  time.  It  generally  made  its 
presence  known,  sooner  or  later,  sometimes "  in  places 
hundreds  of  yards  distant  from  the  filter  beds.  £yen  so 
dilute  a  liquid  as  ordinary  sewage  could  not  be  successfully 
purified  by  such  a  system  as  this.  In  the  case  of  a  liquid 
so  rich  in  pntrescible  matters  as  burnt  ale,  the  results,  as 
might  have  been  anticipated,  were  disastrous. 

The  practicable  methods  of  approaching  the  disposal  of 
these  waste  liquids  seem  to  divide  themselves  into— 

(1)  Methods  for  their  mere  disposal,  without  the 
production  of  any  bye-product. 

(2)  Methods  involving  the  preparation  of  feedincr 
stuffs.  " 

(3)  Methods  involving  the  preparation  of  manure. 

It  might  possibly  be  suggested  also  as  a  fourth  method 
that  the  whisky  distillers  could  utilise  the  burnt  ale  and 
spent  lees,  as  the  rum  distillers  of  the  West  Indies  utilise 
the  corresponding  liquids  produced  in  rum  distillation 
namely,  as  mashing  liquid  for  the  next  brew.  This  su^es- 
tion  would  probably  be  received  with  grave  suspicion  by 
whisky  distillers.  If  at  all  practicable  otherwise  it  would 
certainly  alter  the  character  of  the  product  considerably 

Methods  falling  under  class  (I)  are  already  heinc  "tried 
on  a  large  scale.  Of  these,  the  most  interesting  is  the 
method  of  dispos.il  in  aerobic  bacteria  beds.  The  substances 
in  solution  in  distillery  liquids  are  of  the  kind  which  should 
be  susceptible  to  bacterial  treatment,  but  they  will  require 
a  system  to  be  worked  out  for  treating  solutions  of  more 
than  usual  concentration.  Such  a  system  is  on  trial  at 
more  than  one  distillery. 

As  I  considered  that  my  investigations  into  the  com- 
position of  burnt  ale  had  made  out  a  priua  facie  case  for 
its  utilisation,  I  have  not,  myself,  experimented  on  mere 
disposal  methods. 

Burnt  ale  ha.~  been  fed  to  cattle  for  generations  It  is 
claimed  for  it,  that  it  has  not  only  feeding  but  also 
stimulating  and  appetising  properties.  At  the  present  day  in 
the  neighbourhood  of  distilleries  it  is  still  given  in  large 
quantities  to  cattle.  Its  use  in  this  way,  however,  can  only 
be  very  limited,  because  it  is  not  valuable  enough  to  stand 
carriage  and  because  it  will  putrefy  if  not  used  at  once.  It 
cannot  be  stored  and  used  according  to  the  requirements 
of  the  farmer. 

Burnt  ale  caunot  be  obtained  as  a  dry  solid  by  evaporation 
When  evaporated  down  it  becomes  a  thick,"  dark,  sticky 
mass,  which  would  be  very  difficult  to  deal  with  in  any 
evaporating  plant.  Even  prolonged  drying  in  a  steam  oven 
only  reduces  it  to  a  plastic  material,  which  is  very  tenacious 
This  plastic  gluey  nature  is  due  to  the  dextrin,  glycerin  and 
lactic  acid  which  it  contains.  It  cannot  be  conveniently 
evaporated  much  further  than  10  parts  concentrated  to  1 
unless  the  suspended  matter  be  removed,  when  it  may  be 
evaporated  to  about  15  to  1.  Concentrated  in  this  way 
thick  syrupy  liquids  are  obtained.  These  are  strongly  acid 
and  do  not  undergo  further  fermentation  or  putrefaction  on 
keeping.     Probably  the  high  percentage  of  acid  acts  as  a 
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rative.     The  composition  of  such  a  syrup  can  readilj 

be   derived  from   the  figures   alri  -.    HI.  and 

[V.     'Hi.-  following  analysis  is  thai  o 

•rated  down,  sediment  and  all,  in  an  open  kettle.  The 
intention  was  to  concentrate  it  10  to  1.  bnt  the  work  was 
roughly  done  at  a  distillery  without  accurate  measurement, 
and  the  concentration  is  probably  not  SO  great  a-  «  IS 
intended. 

Tuuk  IX. 

Burnt    '<  -it  rated  to  Syrup. 

Per  Cent. 

11V 

Solids  in  suspension W60 

Xon-volatile  matter  in  solution 

•Nitrogenous matters    N       -     10"69 

Acidity  as  lactic  acid 4"86 

Bther  extract,  without  acid 0  is 

Ash '31 

Dextrin,  maltose,  glycerin,  ftc,  by  difference  —    irrv 

•  Total  nitrogen 1"  71 

Proteid  nibn  S        ■  r's  method) I'll 

The  sample  of  burnt  ale  from  which  this  was  prepared 
contained  less  than  the  average  amount  of  acid,  and  raoro 
than  the  average  of  suspended  matter.  The  chief  feeding 
materials  of  this  syrup  are  the  proteids  and  carbohydrates. 
There  is  practically  no  fat  present.  The  non-proteid  nitro- 
genous matters  have  probably  a  value  of  their  own  in 
giving  the  material  its  stimulating  and  appetising  qualities. 
rte  greatest  objection  to  this  syrup  as  a  food  lies  iu  its  great 
acidity. 

Early  in  my  experiments  1  made  an  attempt  to  prepare 
the  burnt  ale  in  a  better  marketable  condition  by  drying 
it  along  with  distillers'  draff.  Draff,  both  in  the  wet  state 
and  when  dripd  to  distillers'  grains,  commands  a  ready 
market.  When  dried  along  with  burnt  ale  a  substance  is 
produced  somewhat  resembling  dried  grains,  but  more  acid, 
darker  in  colour,  and  a  little  more  sticky.  Recently  a 
company  has  been  formed  to  carry  out  a  similar  scheme. 
They  press  the  dried  mixture  into  cakes.  Meals  and  cakes 
prepared  in  this  way  keep  well,  and  arc  readily  eaten  by 
cattle.  Distillers  are,  however,  naturally  somewhat  averse 
to  withdrawing  their  draff  from  a  good  market  to  put  it 
into  one  whose  value  has  yet  to  be  ascertained. 

If  the  acid  in  the  concentrated  burnt  ale  could  be 
removed  by  any  easy  process,  no  doubt  a  market  could  be 
found  for  the  syrup  itself,  at  prices  which  would  pay  for 
concentration,  with  modern  evaporating  plant.  Some  of  the 
evaporating  experiments  which  have  been  made  at  distilleries 
were  carried  out  with  the  most  crude  and  inefficient  plant. 
Even -with  its  ai  id,  the  syrup  would  probably  command  a 
rnuiket  if  it  could  be  shown  by  practical  experiments  with 
thai  the  acid  is  innocuous.  As  burnt  ale  itself,  even 
when  taken  in  large  quantity,  is  said  by  practical  fanners 
.use  no  injury,  it  is  probable  that  the  arid  syrup  if  fed 
in  moderate  quantity,  mixed  with  other  foods,  would  also 
prove  a  harmless  and  an  appetising  food. 

Disposal  by  this  method  has  the  further  disadvantage, 
however,  that  it  leaves  the  other  waste  liquids  untouched. 
They  will  certainly  not  pay  for  evaporation.  liut.as  has 
been  shown  in  Part  I.,  without  the  burnt  ale  they  are 
comparatively  weak  and  innocuous.  If  a  system  of 
evaporation  of  burnt  ale  were  to  prove  profitable,  the 
ether  liquids  cculd  easily  be  disposed  of  by  irrigation, 
where  that  was  practicable,  and  otherwise  by  a  bacterial 
sv  stem. 

The  solids  of  hurnt  ale  have  a  high  manorial  value.  As 
shown  in  Tables  III.,  IV.,  and  V.,tbey  are  rich  in  nitrogen, 
phosphates,  and  potash.  If  an  average  sample  of  burnt 
ale  were  dried  to  about  10  per  cent,  of  moisture,  it  would 
contain  about  5  per  cent,  of  nitrogen,  about  9  per  cent,  of 
-  as  tricalcium  phosphate,  and  about  3  per  cent, 
of  potash.  As  the  nitrogen  is  contained  in  readily 
putrescible  organic  matters,  and  the  phosphate;  and  potash 
in  soluble  form,  chiefly  as  potassium  phosphates,  they  are 
all  in  most  valuable  forms,  from  an  agricultural  point 
of  view.  The  dried  material  should,  therefore,  be  worth 
about  il.    per  ton  in  a   central   market,   end   more  in    the 


country.      Unfortunately,    however,    even     if    we   coul. 
concentrate    burnt    ale    to  this   extent,    the    con. 
material  would    be  unsaleable,  on    account  of  its  intt 
condition.     It  could  not  be  dried  and  ground  into  a  - 
con  lition.    Even  if  mixed  with  a  large  bulk  of  other  m 
it  would  render  them   sticky.     I  attempted  to  get  o 
difficulty   by   rendering  the   burnt  ah    slight!} 
lime  before  evaporation.     This  improves  it  a  little,     [tea 
be  dried,  though  with  difficulty,  and  can  lie  powder* 
stili  warm.     Hut  the  powder  if   left  exposed  to  the  air  MX 
falls  back,  even  iu   dry  weather,  into  a   pasty  condition,  : 
which  it  could  not  be  marketed  as  a  manure. 

The  suspended  matters   of  burnt   ale,  alone,  have  a  hi' 
niauurial  value  on    account   of  their   richness   in   i 
(Table  V.).     They  are  a  little  difficult  to  filter-press 
to  their  slimy  nature.     Still,  it   no  further  use  is  to 
of  the  burnt  ale,  it  would  at  least   be  worth  while  to 
these  soli. Is  for    use   as   manure.     When   dried  thej 
dark,  tough,  horny  substance,  which  can  be  ground  t • . 
marketable  ponder. 

It   has   already  been   mentioned   that   lime  preeij 
certain  amount  of  the  dissolved  nitrogenous  matter  ot  bur 
ale.     It  also  precipitates  almost  the  whole  of  the  phosphal 
as  well  as  some  other  matters.    Hurnt  ale,  No.  1,  Tabic  11 
after  removal  of  the  suspended  matters,  was  ruadi 
alkaline    with    milk    of    lime.       The    precip 
amounted  when  dried  to   a  little  over   10  grins,  per  lit 
It  was  a   light  coloured  brittle  substance  which  wat 
dried  and  powdered. 

It  contained  when  dry  : — 

Pi  1 1 

"Onranic  matter 

Phosphates,  as  tricalcium  phosphate 

Potash 

-     ataining  nitrogen 217 

The  whole  burnt   ale,  including  its   suspended 
when   rendered  slightly   alkaline   by   lime,   gives  a  lie; 
grey    flocculeut    deposit    containing    both   the    su 
matter  and   the  precipitate.     This  can  be  filtered,  n 
pressed    much    more   readily    than    the   suspended 
alone.     It  dries   easily  to  a  crisp  grey  solid  which 
powdered.     On  the  average  it  requires  about  J per  cent 
lime  of  good  quality,  or  50  pounds  of  lime  per  1,000 
to  effect  this  precipation. 

The    following    table    gives    analyses   of  some   i 
obtained  in  this  way,  dried  to  marketable  condition. 

Table  X. 
Precipitate  by  Lime  from  Burnt  All. 


Grms.  obtained 
i  per  loo  c.c. 
Moisture 

'Organic  man.'; 

Phosphates,   as 
tricalcium 
phosphate. 

Potash 

Lime 

'Containing  ni- 
trogen. 


12 

6-35 
66-20 
28-88 


13*40 
58-16 

1C-20 


3(3 

fi-18 
74-25 
11-07 


r- 

11-27 
62-89 
20-11 


18-28 


4-03 


17-OS 
1-78 


Nos.  I,  2,  and  :;  were  samples  prepared  on 
in  the  laboratory.      Xos.  4  and  5  were  prepared  on  a  1 
scale  at   distilleries.      They  are  therefore,  probablj 
most  representative  samples.     No.  4  was  filtered  tin.. 
sack.     No.  5  was  filter-pressed. 

The  filtrate  after  this  treatment  is  still  a\.  try   D 
and  is  quite  unfit  to  be  turned  int..  am 
above  treatment  is  not  suggested,  therefore,  as  a  mei 
getting  rid  of  the  pollution,  but  merely  as  a  means  ot  gi 
something   of   value  out   of  the  burnt  ale,  and  at  the 
time  taking  a  first  step  in   the   purification,  by  rcinov  ■ 
tin-   suspended   and   a   part    of  the  dissolved 
filtrate  is  dark  in  colour,  and  froths  eery  badly  on  »n 
Even  when  diluted  with   100  times  its  volume  of  wa 
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roths.     If  allowed  to  stand  it  soon  begins  to  putrefy, 
,,ii,  i  :i  time  stinks  badly.     It  contains  on  the  average 
\  as  much  non-volatile  matter  in  solution  as  untreated 
ale.       for,   though    we    have    removed    a    certain 
nt  of  solid  matter,  this  is  compensated  for  by  the  lime 
li.is   been   added,   and  by  the  volatile    acid  which 
I.  is  salt.       It   contains   on   the  average  about 
it   much   nitrogen   as   untreated  burnt  ale  with   the 
I,  J  mutter  included,  that    is,  about   0'12    grin,   pet- 
it contains  very  little  phosphate,   but    nearly  all 
'tasli   of  the   original   liquid.      It    is,  therefore,  still  a 
i   manurial  value,  ami   has  still   a   very  much 
r  polluting  power  than  ordinary  sewage. 
I  a   when   diluted   with    the  spent    lees  and   the  other 
liquids  of  the  distillery,  the   mixture  is   still  a   very 
i.i.     Mixtures  oi'this  kind,  prepared  from  the 
'■  of  burnt   ale   after   the   lime   treatment    mixed  with 
-.  steep  water,   anil    wash-up  water,  all   freed   from 
, spmded    matter,   and    mixed    together  in  the   pro- 
-    Stated    in    the    first    part    of    this    paper,   as    the 
rerage  proportions  in  which  they  are  produced 
i  distilleries,  were  prepared  for  experiments  on  further 
itton   by   bacterial  treatment.      The  following  table 
-  of  two  such  mixtures. 

Table  XI. 

Mixture  fur  Bacterial  Treatment. 


— 

1. 

2. 

Parts 

l.nijril 

910-0 

42-0 

S-2 

110-4 

oer  100,000. 

1,350-0 

1,140-0 

45-9 

59 

^  ei-v  great, 

over  100. 

15-9 

Kj,-l,l:thl 

Mistimed  in  foui 

e  liquids  contain  more  than  ten  times  as  much  solid 

in   solution,  and  six  or  seven   times  as   much  com- 

itrogen  in  solution  as  an  ordinary  sample  of  town 

They    also    show    enormously    greater    oxygen 

i  permanganate  than  sewage. 

mixture  putrefies  readily.     It  contains  nothing  to 

i  diminish  the  activity  of  the  micro-organisms  which 

lit,  on  the  contrary,  contains  just  the  sort  of 

D  which  they  flourish  freely.     In  this  it  resembles 

is  dissimilar  to  many   trade   effluents,   which 

bacteria.     This  is,  therefore,  a  liquid  which 

itahle   for    treatment    by    irrigation,    or    by 

-  or  niters. 

1  commenced  my  investigations,  over  three  vears 

-  in  many  quarters  a  strong  objection  to  the 
1  burnt  ale  to  land.     It  was  said  to  "burn  it 

ij   to  "make  it  rot."     I   have  no  doubt   there  was 

or  these  opinions.     If  burnt  ale  was  applied   like 

;-|  -r  like  the  liquid  manure  of  the  farm,  it  no  doubt 

Regard  should  have  been  had  to  the  fact  that  it 

50  times  as  concentrated  as  sewage,  and,  therefore, 

jht  take  a  million  gallons  of  sewage  would  be 

leavDj  dressed  with  20,000  gallons  of  burnt  ale. 

-  which  take  place  duriog  the  purification  of 
aids  by  irrigation,  or  by  the  similar  but  more  con- 

N    and  better  regulated  'methods  of  purification  by 
rs  and  bacteria  beds,  are  changes  of  decomposition 
of  complicated  organic  matters  to  simple  and 
organic  materials.      Therefore,  when  all   the 
y  conditions  for  bacterial  purification  are  sup- 
per the  amount  of  organic  matter  which   his 
ised,  the  greater  must   the  supply  of  oxygen    lie. 
>  ena  cannot   break    up  and   destroy   the"  organic 
r  perfect  all  the  other  conditions  may  be, 
I  the  necessary  oxygen.     In  the  case,  there- 
<  titrated  liquid  like  burnt  ale,  a  far  greater 
is  needed  than  by  an  equal  bulk  of  sewage. 
broad  irrigation  this  must  be  met  bv  em- 
iter  area  of  land  and  applying  less  per  acre, 
h  is  applied  the  conditions  will  become  more  or 


less   anaerobic,  putrefaction   will    set   in,  and,  in   ordinary 
phrase,  it  will  -  burn  "  or  "  rot  "  the  land. 

I  made  a  considerable  number  of  experiments  on  the 
disposal  of  mixtures,  such  as  those  analyses  of  which  are 
given  above,  Table  XI.,  by  bacterial  agency.  Some  of 
these  were  made  on  tubs  tilled  with  soil.  As  these  were 
situated  at  distilleries  many  miles  from  the  laboratory, 
and  somewhat  difficult  to  get  to,  they  were  not  sufficiently 
under  observation  and  control  to  be  quite  satisfactory.  In 
one  of  my  first  experiments  the  danger  of  "  rotting  "  the 
laud  by  the  application  of  these  liquids  was  unintentionally 
demonstrated.  Two  tubs,, me  eovi-red  with  grass,  the  other 
bare,  and  both  tilled  with  light  sandy  soil,  became  foul  at 
the  very  start.  The  whole  dressing  for  a  month  had  been 
applied  at  once  during  a  visit  to  the  distillery.  This 
proved  too  much,  and  in  consequence  the  first  "drainage 
which  appeared  was  bad.  The  tubs  then  got  a  rest  of  some 
mouths,  when  the  drainage  became  sweet  again.  After 
that  the  dressings  were  resumed,  but  were  applied  a  little 
at  u  time.  The  tubs  then  soon  became  able  to  staud  con- 
siderable dressings  without  becoming  foul,  and  yielded  a 
drainage  rich  in  nitrates,  which  did  not  undergo  any 
secondary  fermentation.  Rich  crops  of  grass  and  vegetables 
were  grown  on  the  surface  of  these  tubs.  It  was  found  in 
this  and  other  experiments  that  a  dressing  which,  if  applied 
at  once,  will  cause  putrefaction,  can  be  applied  later  on, 
when  the  soil  has  become  accustomed  to  the  peculiar  treat- 
ment, without  causing  trouble.  From  this  it  may  be 
concluded  that  not  only  is  a  sufficient  supply  of  oxygen 
necessary,  but  that  to  deal  with  this  unusual  dressing, 
ordinary  soil  has  to  develop  a  special  culture  of  micro- 
organisms fitted  to  flourish  upon  the  unusual  food.  These 
experiments  also  showed  that  where  a  sufficient  area  of  light 
land  is  available,  these  effluents  cau  be  sufficiently  purified 
by  broad  irrigation,  and  at  the  same  time  suitable  crops  can 
be  grown  on  the  land. 

A  more  complete  series  of  experiments  was  made  in 
small  metal  tanks  in  the  laboratory.  These  were  filled  with 
gravel  and  sand,  and  with  coke  and  sand.  They  constituted, 
practically,  small  bacteria  beds,  and  were  worked  on  a  single 
contact  system.  They  received  at  first  very  small  dressings, 
which  were  gradually  increased.  It  was  found  that  when  a 
dressing  was  poured  or  rapidly  sprinkled  over  the  surface 
of  the  tank,  it  formed  a  kind  of  piston  which  percolated 
down  rapidly  and  drove  out  in  front  of  it,  by  the  drainage 
pipe3  at  the  bottom  of  the  tank,  a  considerable  amount  of 
air.  At  the  same  time  fresh  air  was  drawn  in  at  the  surface 
to  fill  the  pores  again  as  the  liquid  sank.  In  this  way  good 
aeration  was  maintained.  In  order  to  make  this  aeration  as 
thorough  as  possible,  as  the  dressing  per  day  was  increased 
it  was  divided  into  several  parts,  applied  with  intervals  of  a 
few  hours  between.  A  large  part  of  the  air  in  the  tank  was 
thus  renewed  several  times  each  day.  It  would  be  interest- 
ing to  try  if  the  purification  capacity  could  be  increased 
still  further  by  forcing  air  through  the  tanks  artificially.  I 
have  not  yet  been  able  to  do  that. 

In  illustration  of  what  the  tanks  were  capable  of  under 
the  system  described  above  the  following  details  are  given. 
These  are  taken  from  the  most  complete  experiment  made. 

The  tank  used  was  an  enamelled  metal  cylinder  nearly- 
18  inches  deep  and  eight  inches  in  diameter.  The  bottom 
was  covered  with  three  inches  of  gravel,  over  which  sand, 
mixed  with  a  little  garden  soil,  to  start  the  culture,  was 
placed.  The  cylinder  was  washed  through  with  water,  and 
small  dressings  of  a  mixture  similar  to  those  in  Table  XI. 
were  then  given  on  alternate  days.  On  the  other  days  a 
dressing  of  water  only  was  given.  After  this  had  been 
continued  for  a  fottnight,  a  dressing  of  the  mixture,  equal 
to  about  a  gallon  and  a  quarter  per  square  yard,  was  given 
five  days  a  week.  This  was  continued  for  about  a  month. 
All  this  time  the  drainage  remained  sweet  and  clean  and 
was  rich  in  nitrates.  The  dressing  was  then  increased  to 
about  two  gallons  per  square  yard  per  day,  given  six  days 
a  week.  This  was  continued  for  about  two  months.  The 
mixture  used  at  this  time  was  No.  1,  Table  XI. 

In  contrast  with  it  an  analysis  of  the  purified  effluent 
obtained  during  this  period  is  given  below,  No.  2,  Table  XII. 
The  dressing  was  then  increased  to  three  gallons  per  square 
yard  per  day,  added  in  three  dressings  daily.     The  mixture 


■*;•- 


THE  JOURNAL  OF  THE   SOCIETY  OF  CHEMICAL  INDUSTRY.       [M»>si.io 


used  for  this  |<eriod  was  So.  J.  Table  XI.  The  analysis  of 
the  purified  effluent  is  No.  S.  Table  XI 1.  After  this  had 
been  continued  a  few -weeks  the  dressing  was  increased  to 
the  rate  of  four  gallons  per  square  yard  per  day,  and  then 
to  the  rate  of  five  gallons  per  square  yard  per  d  ty.  During 
both  these  periods  the  application  was  nude  in  four 
dailv.  The  analysis  of  the  effluents  for  these 
period  ■  N  is.  4  and  5,  Fable  XII.  In  the  last  of 
these  we  have  reached  the  limit  of  the  capacity  of  the  bed. 
After  the  application  at  the  rate  of  five  gallons  had  been 
tinned  for  four  days  nitrates  ceased  to  appear  in  the 
effluent.  A  fen-  days  later  the  effluent  began  to  smell  a 
little.  The  dressing  was  then  discontinued.  It  had  lasted 
altogether  eight  months. 


Table  XII. 
tents  from  Bacterial  Treatment. 



No.  2.     No.  8.     No.  4. 

No.  5. 

Total  solids   

Free  or  saline  ammonia 
Albumenoid  amni 
Oxyeen     consumed    in 
four  Lours. 

-en  in  nitrates 

Part 
147-20     IOB'00 
60-00       40-00 
0-011        0-027 
0'093 
0*860 

13-71          4-50 

^  per  11  D 
no-oo 

o-iti 

1-13 
4-Ct 

iso-oo 

0-048 

0 

1-89 

1-93 

24P00 

51-00 

n-057 

0*440 

Absent 

.  1  in  this  table  is  :<n  effluent  from  the 
period  when  the  mixture  was  being  applied  at  the  rate  of 
1 J  ga  square  yard.    Dnring  this  period  the  nitrates 

reached  their  maximum.  In  some  cases  they  were  found 
to  be  as  gri  :it  as  L'O  parts  of  nitric  nitrogen  per  100,000. 
As  the  dressing  increased  they  fell  aw.ty.  Apparently  when 
the  amount  of  orgauic  matter  increases  beyond  a  certain 
point  much  denitrification  takes  place  in  the  bed.  In  no 
case  was  more  than  a  fraction  of  the  combined  nitrogen 
applied  to  the  bed  recovered  in  the  combined  nitrogen  of 
the  effluent. 

All  the  effluents  Xos.  1  to  4  are  satisfactory.  They  were 
qnite  like  ordinary  drainage  water  in  appearance,  without 
taste  or  smell,  or  tendency  to  froth  when  shaken.  When 
kept  either  in  closed  or  open  bottle-  they  remained  perfectly- 
sweet.  When  kept  in  the  light  the  only  apparent  change 
which  took  place  in  them  was  that  lower  green  plants  soon 
began  to  grow  luxuriantly.  No.  5,  though  an  unsatisfactory- 
effluent,  is  pure  compared  with  the  liquid  dressed  on  the 
surface  of  the  filter.  It  is  ouly  necessary  to  contrast 
Tables  XI.  at  id  XII.  to  realise  the  extraordinary  purification 
effected  by  this  layer  of  sand  a  few  inches  deep.  It  was 
very  interesting  to  notice  also  the  rapidity  with  which  the 
change  took  place.  A  few  minutes  after  the  dark,  foamy, 
impure  liquid  was  dressed  on  the  surface  the  colourless, 
sweet  drainage  water  began  to  appear  ;  and  within  half-an- 
hour  quite  three-fourths  of  it  had  collected.  The  change 
appeared  almost  magical.  As  a  rule  the  liquid  when  applied 
was  in  a  state  of  putrefaction  and  very  foul.  Sufficient  of 
the  mixture  to  last  for  a  few  weeks  was  usually  prepared  at 
one  time.  It  soon  became  foul,  and  as  time  went  on  its 
condition  was  alway-  becoming  worse.  I  am  now  inclined 
to  believe  that  it  was  an  advantage  to  allow  it  to  undergo 
this  anaerobic  fermentation  before  applying  it  to  the 
aerobic  bed.  That  is  a  point,  however,  on  which  no  exact 
experiment  was  made. 

The  above  experiments  are  sufficient  to  show  that 
distillery  effluents  of  the  kind  dealt  with  can  be  efficiently 
purified  by  bacterial  treatment  on  a  single  bed  system. 
Others  have  experimented  with  multiple-contact  systems 
(Journal  of  State  Medicine,  March  l'.i  1  ;  V  M  Cowie ; 
The  Purification  of  Burnt  Ale  by  the  Uiological  Method). 
Systems  of  this  kind  are  at  present  on  trial  on  a  large  scale, 
and  the  trials  are  exciting  great  interest.  What  has  now 
been  done  is  sufficient  at  any  rate  to  demonstrate  that  by 
bacterial  treatment  effluents  can  be  produced  from  distillery- 
waste  liquids,  with  or  without  the  previous  separation  of 
a  bye-product,  sufficiently  pure  to  be  safely  turned  into 
clean  rivers  and  streams.  A  distillery  mashing  1,000 
bushels  weekly  would  have  about   50,000  gallons  of  waste 


liquid  per    week   to  deal   with.     This,  if  put  thn.i 
manure  process  described  above,  should  yield  ab  int  i 
of  dry  manure.     The  effluent  would  still   be  so  impure    x 
be    equal    to   at   least    500,000  gallons  of  ordinary  • 
Whatever  system  of  bacterial  treatment  is  adopted 
fore,  the  beds  must  he  large  in  proportion  to  the  \ 
liquid   to  be   de-alt  with,  otherwise  the  mistake  of 
filter-bed  system  will  be  repeated. 

The  above  paper  deals  with  experiments  carried 
odd  times  during  more  than  three  years.  It  is.  tl 
somewhat  disconnected,  and  in  many  parts  inconi] 
hope,  however,  it  has  thrown  some  light  on  the 
of  the  disposal  of  distillery  waste,  and  shown  thtit  ; 
as  stated  by  more  than  one  distinguished  author!'  „ 
insoluble  problem. 

Discission. 

Dr.  John  Ci.akk  said  that  pot  ale  could  easily  bed 
of,  but   that   it   was  difficult   to  deal   with   profital 
experience  was  that  under  certain  favourable  cond 
waste  products  of  a  distillery  could  be  purified  by  lilt  a 
through  gravel   beds,  when    of  sufficient   dim 
an  effluent  obtained  in  which  no  impurity  excepl 
nitrate   could    be   detected ;    but   for   most   distillerii 
bacterial   method  would  probably  be  the  simpi. 
available.     Distillers,    however,    were   anxious   ii 
to  utilise  their  pot   ale  either   for   feeding  pu; 
a   manure,    and   of    these   two    methods    he    thou| 
conversion   into  a  feeding  stuff  was  likely  to  be  the  n: 
profitable.      Experiments    had   been   made   in 
evaporated  pot  ale  with  draff  and  other  materials  \-  r 
a    feeding   cake,    which    was   of  value   on   account 
stimulating  action,  although  it  might  have  a  deli  I 
on  account  of  the  free  acid  which  it  contained 
used  in  too  large  a  quantity.      The  only  objection 
method  of  utilising  pot  ale  was  the  cost  of  eva] 
various   means  of  reducing   this   to  a   minimal 
proposed  and  deserved  a  careful  trial.     lYbengrsvi 
were  available  he  thought  the  disposal  of  thi 
be  most  economically  effected  by  treatment  with  lin  u 
subsequent  filtration  of  the  liquid  portion.    The  pre.  •-. 
produced  by  the  lime  would  contain  the  phosphoric 
a  considerable   portion  of  the  nitrogen,  and  when  |  •■ 
and  dried  would  be  a  valuable  manure.      When 
were   not  available    the  filtrate    could  he  treated 
bacterial  method. 

Dr.  David  Wilson  said  that  extensive  expe 
been  made  in  various  localities  with  the  object  of  det 
the  value  of  pot  ale  as  a  feeding  stuff.     These  expe  ' 
had  shown  that   the  material  might  be  used  with  ai 
in  the  case  of  pigs,  but  that  it  was  not,  except  in  n   I 
small  quastities,  a  suitable  food  for  dairy  cattle 
to   produce   kidney    and   other   troubles.     He  w«     ' 
opinion  that  utilisation  of  pot  ale  as  a  manure, 
as  a  feeding  stuff,  should  be  aimed  at,  and 
might,  after  concentration,  be   spread  o\er  dui 
by  combination  with   the  acid   present  in   thi 
ammonia   which    escaped  from    the   dung  under 
conditions. 

Mr.  A.  Macdoxald  said  that  the  value  of  tl 
a  manure  was  not  sufficient  to  repay  the  cost  o! 
and   transport  ;  on  account  of  its  physical  condili'  ' 
unsuitable  for  manurial  purposes. 

Dr.   W.m.    Frew   -aid   he  was  greatly  intii 
results  of  Mr.  Hendriek's  experiments  on  thi 
of  the  nitrogenous  constituents  of  pot 
reagents  mentioned  in   the  paper,  and  coiifin 
own  experience  the  unsatisfactory  nature  of  the 
based  thereon.    He  questioned  the  advisability  ol 
the  pot   ale  for   mashing  a  subsequent  brew 
of  lactic  acid,  phosphate-,  and  albumenoi 
fermentation  unfavourably. 

Mr.  Hendeick.  in  reply,  said  that  the  spcii 
appear  to  disagree  with  him  seriously,  and  I 
thank  them  for  the  kind  way  in  which  the* 
the  paper.  Dr.  Clark  appeared  very  fawn 
gravel-bed  method  of  disposal.  He  was  no 
that  this  had  been  one  of  the  cheap  and  ea- 
disposal  already  tried  many  times.  Similar  i 
had  also   been  tried,  were  pumping  on  tow 


,ysi,i»8i.j       THE  JOURNAIi  OP  THE   SOCIETY  OF  CHEMICAL  INDUSTRY. 


459 


iuto  olil  quarry  holes.    The  result  of  such  methods  was, 

i   Liter,  disaster.     Sometimes  they  appeared  to  be 

ami  for  it  time,  but,  perhaps  after  many  mouths,  putrid 

nuts  found  their  way  out   somewhere,   often   at  con- 

distances  from  the  point  of  application.    No  doubt 

t  vel  beds,  if  sufficiently  extensive,  and  if  properly  worked 

jnct  to  distribution  of  liquid  and  to  aeration,  could 

successful.     Hut  that  simply  brought  them  hack  to 


icrial  beds. 

ir.  Wilson's  experience  of  burnt  ale  as  a  feeding  stuff 

at   interest.     This  was  just  one  of  the  points  on 

information  was   at  present   required,  and  on 

ih  he  was  trying   to   arrange   for  experiments.     Many 

icrs  in  the   distillery  districts   said   that   burnt   ale   had 

i  fed   iu  considerable  quantity    to    fatten    stock,  with- 

producing    any   noticeable   evil  effects.     By    using   it 

food  the  manure  value  was  obtained  in  the  dung  of  the 

,iU.    This  was,  therefore,  the  most  economical  method 

sposal.  if  it  could  be  made  otherwise  practicable. 

ivpiv  to  Mr.  Macdonald,  the  manure  product  described 

,■  paper  was.  as  the  samples  on   the   table  showed,  in 

el   physical  condition   for  transport  and    distribution. 

its  analysis  it   was  worth   about  70s.  per   ton,  which 

pay  for  its  production, 
-tillers  could  not  look  on  burnt  ale  as  a  gold  mine.     At 
;ame  time  they  had  to   consider  how  to  dispose  of  it 
I,   if  possible.      That  could   only   be  done  by 
iring  from  it  a  saleable  bye-product. 
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-  LANT.  APPARATUS,  AND  MACH1NEEY. 


hi  lee  Machi?ie ;  Connection  between  the  Tern- 
urt  t'.i  the  Compressor,  and  the  Quantity  of  Ammonia 
led  into  the  Evaporator.  R.  Habermann.  Woch. 
taa.  1901,18,  [14],  188—189. 

king  an  ammonia  ice   machine,  it  is   customary  to 

1  the  quantity  of  liquid  ammonia  injected  into  the 

y  means  of  the  valve,  so  that  the  temperature 

>v  tubes  of  the   compressor  may  remain  at 

a  '  ~ 10  9*    T'le  regulatiou  of  the  valve  varies  the 

.    "1   liquid  particles  which   enters  the   compressor 


Si   these   specifications   may  be  obtained  by  post  by 
I  he  price  now  fixed  for  all  specifications   postage 
-to  C.  N.Dalton,  Esq.,  Comptroller  of  the  Patent  Office, 
at  uton  Buildings,  Chancery  Lane,  London,  W.C. 


along  with  the  gas  from  the/evaporator;  und  tho  evaporation 
of  these  liquid  partiolee  governs  the  temperature  in  the 
pipes.  If  the  gas  enters  the  compressor  dry,  the  tem- 
perature rises,  and  the  pipes  become  hot  ;  whilst  if  it  enters 
moist,  the  pressure  pipes  are  cooled.  Under  an  absolute 
pressure  of  9  atmospheres,  the  temperature  at  which  no 
liquid  ammonia  evaporates  and  no  gaseous  ammonia  is 
condensed  is  22°  C.  If  the  injection  valve  be  entirely 
closed,  the  gas  entering  the  compressor  becomes  dry,  and 
the  temperature  rapidly  rises  under  the  work  performed  in 
compression.  If  the  temperature  be  kept  at  22°  C,  it  may 
happen  that  only  so  much  liquid  passes  into  the  eom- 
pressor  as  is  necessary  to  maintain  this  temperature.  But, 
on  the  other  hand,  it  may  also  happen  that  ton  much  liquid 
gets  through,  and  a  loss  of  power  will  then  occur,  the  liquid 
increasing  perhaps  to  such  an  extent  that  there  is  a  danger 
of  blowing  off  the  cylinder  cover.  This  is  the  reasou  why 
it  is  safest  to  work  at  a  temperature  of  35°  C,  so  as  to 
ensure  the  evaporation  of  all  the  liquid  which  enters  the 
compressor.  It  is  generally  reckoned  that  a  1,000  kilo, 
ice  machine  requires  500  kilos,  of  liquid  ammonia  per  hour. 
If  the  condenser  be  not  very  efficient,  the  production  of 
liquid  may  not  be  sufficient.  In  this  case,  in  order  to 
obtain  moist  gas  and  moderate  temperatures,  it  will  be 
necessary  to  restrict  the  heating  surface  of  the  evaporator. 

—j.  f.  rs. 

Inflammable  Liquids  ;  Safety  Vessels  for  Storing  . 

K.  Ernst.  Earber-Zeit.  1901,  12,  [5],  71—72. 
A  new  form  of  vessel  intended  for  the  storage  of  large  or 
small  quantities  of  volatile  inflammable  liquids  and  suitable 
for  use  by  chemical  manufacturers,  fat  extractors,  cleaners, 
&c,  has  been  devised  and  patented  bv  Messrs.  F.  Henze 
and  Co.  (Ger.  Pat.  1898,  CI.  34,  No.  10i;508;  1S99,  CI.  34, 
Xos.  108,477  and  111,834).  The  effectiveness  of  the 
Henze  vessel  depends  on  the  principle  of  the  Davy  safety- 
lamp,  the  contents  of  the  vessel  being  protected  from  any 
external  flame  by  means  of  wire  gauze  of  very  fine  mesh 
which  is  inserted  in  the  inlet  and  outlet  pipes  of  the  vessel. 
According  to  the  first  patent  the  vessel  consists  of  a  drum 
capable  of  being  revolved  on  its  axis,  and  fitted  with  two 
bent  tubes,  one  of  which,  on  the  rotation  of  the  drum,  acts 
as  the  outlet,  while  the  other  admits  air  to  the  vessel.  The 
fine  gauze  in  the  outlet  in  addition  to  its  use  for  preventing 
explosion  also  serves  as  a  filter  for  the  out-flowing  liquid. 
The  second  patent  describes  a  more  complete  fitting  in- 
tended for  larger  vessels.  The  safety  tube  is  a  narrow 
cylinder  of  fine  wire  gauze  extending  from  the  opening 
across  the  interior  of  the  vessel  to  the  opposite  side,  where 
it  is  closed  with  a  cap  similarly  perforated,  and  attached 
to  the  side  of  the  vessel,  in  order  to  prevent  the  tube  from 
alteration  in  position  during  transport.  The  end  of  the 
tube  which  opens  on  the  external  air  is  provided  with  a 
valve  which  opens  when  the  internal  pressure  exceeds  a 
certain  amcunt,  and  also  with  a  ring  bearing  a  thread  on 
which  a  cap  car.  he  screwed.  During  transport  this  cap  is 
tightly  screwed  down,  but  when  the  cask  is  stored  in  one 
place,  it  is  removed  in  order  to  allow  the  valve  to  act,  and 
thus  obviate  danger  of  the  cask  bursting  owing  to  rise  of 
temperature.  If  a  flame  is  brought  near  the  mouth  of  the 
tube,  only  that  portion  of  liquid  can  burn  which  is  within 
the  safety  tube. 

The  latest  pateut  refers  to  small  cans  for  the  same 
purpose  in  which  all  the  openings  consist  of  minute  holes 
or  slits  or  are  covered  with  fine  wire  gauze. — R.  B.  B. 

PATENTS. 

[Optical     Pyrometer']     Temperature   of    Highly    Heated 

Bodies;  Determining  and   Controlling  the .     R.  W. 

James,  London.     From  The  Bethlehem  Steel  Co.,  Penn- 
sylvania, U.S. A.     Eng.  Pat.  19,400,  Oct.  30,  1900. 

The  method  consists  in  comparing  the  colour  and  intensity 
of  the  light  emitted  by  the  heated  body  with  the  colour  and 
intensity  of  the  light  emitted  by  a  medium  which  is  simul- 
taneously within  the  range  of  vision  and  has  an  ascertained 
relation  to  temperature.  The  pyrometer  is  shown  in 
sectional  elevation  in  Fig.  1,  in  sectional  plan  in  Fig.  3, 
and  in  cross-sectional  elevation  in  Fig.  2.     It  consists  of  a 
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combination  of  a  tube  .'  having  a  closed  end  1  .  as  described 

;n  the  preceding  abstract,  with  standardised  light-emitting 

media.     For  the  latter,  incandescent  carbon  filaments  may 

!.  but  it  is  preferable  to  employ  only  reflected  and 

diffused  light  which  is  transmitted  through  suitably  coloured 
transparent  screens. 


Evaporating  or  Concentrating  Apparatus  [  for  Sacchan 
Solutions,  $-c.].    J.  McNeil  and  C.  McNeii,  Color, 
Works,  Govan,  N.1S.     Eng.  Pat.  8763,  May  VI,  i 

\   I  bahber  or  box  is  formed  on  or  fixed  to  one  ride 
the  evaporating  vessel,  near  the  bottom  there 


Ji    IjfJ  K 


The  open  end  of  the  pyrometer  tube  J',  enters  the  box- 
like  extension  K,  provided  with  the  observation-opening  K'. 
Across  the  box  extends  a  double-walled  partition  K^,  K", 
provided  with  the  apertures  K6,  the  pyrometer  tube  termi- 
nating in  the  central  aperture,  so  tha*.  the  observer  looking 
through  K'  can  see  the  highly  heated  closed  end  of  the 
tube  I'.  The  apertures  to  right  and  left  correspond  to  the 
standardised  light-emitting  media,  each  nf  which  consists  of 
a  chamber,  lined  with  a  suitable  material  and  illuminated 
by  an  incandescent  electric  lamp  0,  the  lamp  being  screened 
off  so  that  only  diffused  light  issues  from  the  aperture. 
The  colour  and  intensity  of  the  standard  lights  are  modified 
as  required  by  placing  within  the  recesses  K",  formed  by 
the  double  -nail  of  the  partition,  glass  cells  M  containing  an 
aqueous  solution  of  Methyl-Orange  and  Nigrosine.  The  two 
light  standards  should,  for  convenience,  differ  slightly  from 
each  other,  but  should  approximate  closely  in  intensity  and 
colour  the  light  which  should  be  emitted  by  the  closed  end 
of  the  pyrometer  tube  when  at  the  required  temperature. 
The  means  for  regulating  the  temperature  of  the  object 
under  observation  should  be  situated  close  to  the  pvrometer. 

— H.  B. 
[Optical    Pyrometer"]      Temperature     of    Highly     Heated 

Receptacles  or  Objects ;  Ascertaining  the  .     II.  \V. 

James,  London.  From  The  Iiethlehem  Steel  Co.,  Penn- 
sylvania, I'.S.A.  Eng.  Pat.  19,401,  Oct.  30,  1900. 
The  patentee  claims  the  use  of  a  tube,  one  end  of  which  is 
closed  and  is  placed  within  the  furnace,  or  in  contact  with  the 
material,  under  inspection,  so  as  to  attain  the  same  tempera- 
ture as  the  latter;  the  other  end  of  the  tube,  which  is  open, 
being  outside  the  heated  receptacle.  Through  the  open  end 
of  the  tube,  the  colour  and  intensity  of  the  light  emitted  by 
the  heated  end  may  be  observed. 

The  tube  is  preferably  used  in  connection  with  and  as  a 
I  art  of  the  pyrometer  described  in  patentee's  Eng.  Pat. 
19,400  of  1900  (see  preceding  abstract).— H.  B. 

Distilling  and  Evaporating  Liquids ;  Apparatus  for  — — . 

E.Edwards,  London.   From  Krauscbwitzer  Thonwaareu- 

fabrik   fiir  Chemische   Industrie,  Germanv.      Eng.  Pat. 

4393,  March  1,  1901. 

The  bottom  of  the  apparatus  is  deeply  bossed  or  chased  at 

several  points,  to  obtain  an  enlarged  heating  surface,  the 

lower  parts  of  the  bottom  being  provided  with  outlets  for 

the  residue  or  the  rinsing  water.     The  bossing  or  chasing 

may  be  in  the  form  of  inverted  cups,   or  spiral   or  circular 

bulges  or  channels. — B.  A. 


to  extend  across  the  vessel  in  a  horizontal  or  down 
inclined  direction,  a  space  being  left  between  the 
and  the  sides  of  the  vessel.     A  set  of  tubes  font 
heating  surface    are  fixed    in   and    extend    throu 
chamber  from  top  to  bottom,  in  a  direction  incline 
vertical.    The  chamber  may  be  furnished  wit  b 
or   plates,  and  is  provided  with  an   inlet  for  the  Ik  l| 
steam  and  au  outlet  for  the  water  of  condensation, 
the  action  of  the  heating  steam,   the  liquid  h 
through  the  tubes,  and  descends  through  the  space  lit  61 
the  chamber  and  the  sides  of  the  vessel. — B.  A. 

Materials    Proof  [ Waterproof]    against    the  Acti 
Moisture  and  of  Chemical  Agents,  Process  for  R,  < 

ing .       A.   Kronstein,   Karlsruhe,   Germanv.     t 

Pat.  2679,  Feb.  7,  1901. 
The  material  to  be  treated  is  saturated  with  "  it 
"its  mixtures  with  other  oils,  solvents,  or  resin- 
of  polymerisation,"   and  is  heated   for   seven 
200"  ('.in   a  suitable  oven.     If  the  heating  i- 
air,  the  material  becomes  dark  red,  but  when  an 
it  retains  nearly  its  original   colour.      A  great  num 
applications  of  the  invention  are  described,  sui 
nating  ropes,  nets,  and   the   like;   wood   pulp, 
paper,  asbestos,   cork,    and  objects   required 
industries  that   require  to  be  made  proof  again 
Vessels  made  from  gypsum,  cement,  or  lil 
may,  it  is  stated,  be  thus  rendered  acid-proof, 
for  chemical  purposes.     It  is  also  stated  tl 
possible   "to    manufacture    vessels    for   uses    in 
factories  from  cellulose  or  from  wood  pulp,  which  « 
the  action  of  acids,   such   as   hydrofluoric   acid, 
sulphuric  acid  of  40  per  cent,  strength,  of  dilti 
of  solvents,  such  as  alcohol,  benzene,  oil  of  tut 
at  an  elevated  temperature." — E.  S. 


Flours,  Cements,  [Lime,  Phosphates,  Colour! 
other   Pulverulent   Materials;  Machines  for  I' 

and  Separating .     A.  Renault  an 

of  Chateauroux,  France.     Eng.  Pat.  r 
The  machines  are  of  the  class  described    in  I 
of  1900,  in  which  the  material   is  delivered  on   to 
of  smooth- in  laced  cylinders,  the  finer  portion    ill 
the  cylinders,  from  which   it  is  removed   by 
allowed  to  fall  into  a  receiving  chamber  at  tic 
apparatus,  while  the   coarser  portion   is  thro. 
other  side  of  the  cylinders  to  fall   into  a  separate   I 
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n<  nts   of   anparain-  I   seribsd, 

bolting  flour,   separating   grains,   &c.      In 
ment,   two  Buperposed    sets    of    cylinders   are 
coarser   material,  rejected  by  tbe   >; p [ 

..  s.i  ond   treatment  in  the  lower  set.     In 

milar  arrangement,  :i  rotating  brush  is  ins 

ten  the  Bets,  and  one  or  more  cylinders  of  metallic 

I    in  the  series    of  the    second    set.     In 

er  arrangement,  applicable  as  a  bran  brush,  rotating 

d  between  tbe  separating  cylinders,      \ 

irr  of  wire  gauze,  against   which  a   brush   rubs,  or  a 

raiost  a  fixed  wire  mesh,  may  be  emplo\  cd 

.tribute  tbe  material  onto  the  uppermost   separating 

.-  intermediate  stages  of  the  operation. —  15.  A. 

II.-FUEL,  GAS,  AND  LIGHT. 

leum  for   Metallurgical   Purposes.     A.  v.   F<> 
■linist"  Tidskrift  ;  Petr.  Iud.  Techn.  Rev.   4,   [105], 

ill  petroleum   furnace,  which   is  being  largely 

ted  (or  metallurgical  purposes  in  Russia,  the   dinien- 

of  the  combustion  chamber  are  based  on  12 — 15  cb.  it. 

ice  per  pood  (1  pood  =  36  lb.)  of  oil   consumed   per 

and  the  minimum  height  is  3  ft.,  since,  with  a  smaller 

he  oil  is  not  completely  gasified  before  it  reaches  the 

e.    The  size  of  the  air  conduits  4  and  e  (Fig.  1 )  and  the 

pends  on  the  oil  consumption,  1  pood  (36  lb.) 

mr  requiring  8,000  cb.  in.,  or  2  •  22  cb.  m.  per  second  ; 

.  with  an  air  current  moving  at  20  ft.  per  second,  b  and  e 

nul  area  of  16  sq.  in.     In  the   case  of  a, 

area— assuming  a  temperature  of  1,200'  C.  in 

ombustion   chamber — will  have  to  be  86 '4   sq.  ins. ; 

i.ixtmum  height   should  be   3i  ins.,  as   otherwise  the 

idly  destroy  the  chamber  arch  and  fire  bridge. 

lumber  (Fig.  1)  should   have  a  capacity  of  12 — 15 

iud,  since  the  height  is   3  ft.,  the   length   may   be 

.  and  the  breadth  3  ft.,  thus  giving  a  cubical  capacity 

5  cb.  ft.    The  area  of  b  is  about  one-third  or  one-fourth 

il ;"  b  and  e  together,  and  its  height  above  the  chamber 

'■ne-third  the  total   height   of  the   chamber. 

quid   fuel   (mazut)   is   fed     through   i-in.   gas-pipe 

-  with  cast-iron  funnels  at    a   rate  of    \   pood  per 

If  firebrick  feed-conduits  be   employed,  they 

neal,  to  prevent  obstruction   by  coke  incrusta 

The  conduits  b  and  e  (Fig.  1)  should  correspond  in 

i  r  to  the  siphons,    and   e  should  be   situated  below 

V  3-io.  pipe  leading  from  the  oil  tank  is  set  iu 

hi  chamber   arch,  and   supplies   the   siphons 

taps,  and  the  tank  is  placed  close  to  the  fur- 

e  the  warming  up  of  the  oil.     The  air  supply 

ated  by  flap  doors  and  is  warmed  before  entering  the 

1. amber,  e.g.,  in  a  series  of  gas   pipes  below 

•ion  chamber,  or  by  the  waste  furnace  gases. 

furnace  working  at  a  constant  temperature  of 

C.  is  shown  in  Fig.  2.     The  air  enters  through 

■■   ait  under  the  flue  into   k,  where   it   is   heated    and 

M  through  c   and   b   into   ku  where   further   heating 

and  thence  Did  three  sets   of  conduits  d    into  the 

Option  chamber.    The  gas  generated  in  the  latter  is 

in   h,  and   develops    a   temperature   of    2,2003  — 

Fig.    i. 


I   C. ;  and  in  escaping  through  the  other  ch  imbers  h 
Sue  plays  round  the  mnfl!  its  them  to  960  , 

940°,  and  980J  C.  respectively. 


Fie.  3. 


Fig.  4. 


To  prevent  coking,  the  air  supply  must  be  directed 
towards  the  point  of  contact  between  the  descending  oil 
fuel  and  the  sole  of  the  furnace.  This  is  secured  by  pro- 
viding a  brick  bridge  (Fig.  3)  on  to  which  the  oil  drops, 
and  which  divides  the  incoming  air  into  two  currents.  On 
the  other  hand,  the  arrangement  shown  in  Fig.  4  is  a  failure, 
the  air  currents  not  fulfilling  the  aforesaid  essential  con- 
dition. The  longer  conduit  at  the  fire  bridge  in  Fig.  3  is 
preferable  to  that  in  Fig.  4.  For  furnaces  with  a  large 
working  aperture  on  the  longer  side,  a  bridge  has  been 
devised  with  a  3-in.  orifice  on  the  front  side  and  one  2  in. 
high  on  the  rear  side,  the  bulk  of  the  gas  thus  passing  over 
the  well-cooled  front  side. — C.  S. 

Benzol ;   Test  for  Sulphur  in ,for  Use  in  Gasworks. 

W.  Irwin. 

See  page  4  40. 

Coal  and  Coke ;  Arsenic  in .     R.  F.  Wood  Smith  and 

R.  L.  Jenks. 
See  page  43  7. 

PATENTS. 

Fuel.    Solid   Portable;  Incorporating   Alcohols,  Ketones, 
Volatile  Liquid  Hydrocarbuns  and  other  similar  Liquids 

with   Solid   Substances  for  the   Production    of  a  . 

li.   C.  Fowler,  M.  A.  Fowler,  and  E.  J.  Fowler,   all    of 

London,  trading  as  Welcome  and   Co.     Eng.  Pat.  4847, 

March  14,  1900. 
TriE  object  of  this  invention  is  to  obviate  the  rUk  of 
explosion,  fire,  and  other  dangers  inseparable  from  the 
storage  and  use  of  spirit  as  a  fuel,  and  also  to  make  it 
more  easily  portable.  The  process  is  preferably  carried 
out  as  follows  : — 8  parts  by  weight  of  carnaiiba  wax  are 
melted  with  24  parts  of  stearin,  after  which  3  parts  of 
caustic  soda  are  thoroughly  stirred  and  ground  into  the 
mixture.  The  latter,  when  cold,  is  then  added  to  a  mixture 
of  800  parts  of  methylated  spirit  (say,  643  over  proof)  with 
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Dates,  ana  tneu  me  contents  are  >wn>  w  ih«uii  ""■• 
the  congealing  point,  and  are  drawn  off  into  moulds. 
ucliinir  point   of   the   resulting  compouud   is   127     to 


l  part  of  eanslie  soda  in  a  digester,  ami  the  temperature  is 
raised  until  a  pressure  of  from  one  to  three  atmospheres 
is  reached.  The  pressure  is  maintained  for  from  30  to 
'JO  minutes,  ami  theu  the  contents  are  allowed  to  eool,  but 
not  to 
The  meltin 
130    F.— 1>    B. 

:  Manufacture  of .     B.  Cochrane,  Lanchester, 

Durham.     Kiig.  Pat.  9157,  May  17,  1900. 
Bkek/e  or  coke  cinder  is  trashed,  dried,  and  pulverised, 
then  mixed  with  pulverised  small  coal,  and  finally  subjected 
to  coking. — K.  S. 

Fire  Block  or  Artith-ial  Fuel     W.  H.  Bailey,  London. 
Eng.  Pat.  16,934,  Sept.  22,  1900. 
Xhb  fuel  gs,  sawdust,  &c.,  and  liquid 

formed  into  balls,  &c,  and  dried.     .Mineral  oil  may  be 
added.— R.  S. 

Peat :  Processes  for  Treating  and  Drying .     W.J.  R. 

Intario,  and  A.  I..  U.ims,  Peterborough. 
( intario,  Canada.  Eug.  Pat  23,337,  Dee.  19,  1900. 
Tue  roots  and  foreign  matter  are  first  removed  from  the 
peat  by  mechanical  means.  The  material  is  then  spread  in  a 
loose  lav er  or  layers  upon  a  slab  or  table,  the  latter  being 
mically  conveyed  to  a  press  by  which  the  material  is 
compressed"  into  flat  cakes.  These  cakes  are  next  trans- 
ferred to  a  disintegrator  provided  with  a  regulating  device, 
by  which  they  are  broken  up  or  disintegrated.  The  dis- 
integrated mass  is  now  exposed  to  the  action  of  heat  in  a 
further  disintegrator,  by  which  the  mass  is  still  further  and 
more  uniformly  reduced,  when  it  is  conveyed  to  a  suitable 
drier  heated  to  a  high  temperature,  and  through  which  the 
mass  is  mechanically  impelled,  being  subsequently  conveyed 
•o  a  disintegrator  by  which  the  material  is  still  further  and 
more  uniformly  reduced.  The  powdered  peat  material  is 
now  mechanically  carried  to  a  sufficient  height,  and  then 
precipitated  downwards,  so  that  in  passing  through  the  air 
the  temperature  and  moisture  are  further  reduced  prior  to 
being  submitted  to  a  final  compression — B.  S. 

Graphite;  Process  for  Manufacturing  ■■     O.  Imray, 

Loudon.  From  International  Acheson  Graphite  Com- 
pany, Niagara  Falls,  l.S.A.  Eng.  Pat.  2116,  Jan.  30, 
1901. 
Aiiour  nous  carbon,  such  as  petroleum  coke,  in  powder  and 
in  lumps  up  to  3  or  4  ins.  in  diameter,  is  packed  about  a 
carbon  conductor  connected  with  electrodes,  and  through  it 
is  scattered  about  5  per  cent,  of  iron  or  other  metal  in  the 
form  of  oxide  or  other  compound.  On  passing  an  electric 
current  through  the  conductor,  the  metal  is  first  liberated 
and  then  volatilised,  and  thus  brought  into  intimate  contact 
with  the  carbon,  which  is  said  thereby  to  be  converted  to 
graphite.  It  is  desirable  to  cover  the  charge  with  an  air- 
cxcluding  layer  of  a  mixture  of  sand  and  powdered  carbon 
in  the  proportions  to  form  silicon  carbide. — J.  A.  B. 

Carburetting  Air;  Apparatus  for .     S,  H.  Hauslich, 

Kischiuew,  Bnss'ia.     Eng.  l'at.  6184,  April  3,  190o. 

An;  is  forced  by  means  of  a  hot-air  motor  over  heated  urine 
and  through  an  annular  carburetting  chamber,  containing 
-K,.  wool  saturated  with  gasoline  or  benzol,  to  a  gas- 
holder which  traverses  the  central  cavity  of  the  carburetting 
chamber J.  A.  B. 

rburetting  Air  or  Gas  in  Varying  Proportions ;  Appa- 
ratus for .     W.  T.  Purves  and  The  Xotkin  Syndi- 
cate, Ltd.,  both  of  Edinburgh.     Eiil'.  Pat  6*5",  April  11, 
1900. 
An;  i»  admitted  at  the  top  of  a  receptacle  containing  shelves, 
on  which  i-  placed  absorbent  material  saturated  with  hydro- 
carbon, the  vapour  of  which   is  taken  up  by  the  air  in    its 
downward  passage  through  the  receptacle.     Traversing  the 
i.taclc  from  top  to  bottom   is  a  hollow  cylinder  with  a 
helical  slit,  and  within  this  cylinder  fits  a  second  cylinder 
with  a  vertical  slit.     One  of  these  cylinders  can  be  rotated 


so  that  the  position  of  the  opening  formed  by  the  con 
of  the  two  slits  can  be  brought  to  any  level  in  the  sal 
This  opening  forms  the  outlet  for  the  air-gas,  the  di 
carburation  of  which  is  determined  by  the  length  of 
passage  through  the  carburettor,  and  hence  by  the  1 
the  outlet.— J.  A.  B. 

Air    Carburetting   Apparatuses.      A.   Rudolph,  Stutt";, 
Germany.     Eng.  Pat.  2,509,  Feb.  5.  1901. 

Am  is  forced  by  a  pressure  drum,  which  i-  rotated 
of  a   weight  or  otherwise,  to   a  gasholder   from   i 
traverses  passages  in  superimposed  vaporising 
which  oil  passes.     The  cells  are  heated  by  hot  water  wh 
circulates  from  an  external  boiler  heated  by  a  burner.     1 
air  takes  up  the  gas  from  the  oil,  and  then  traverses  drv 
chambers  containing  wicks.     The  amount  of  oil  gas  iu 
mixture  is  regulated  by  means  of  a  tap. — J.  A.  1!. 

Furjiace ;     Rcgeneratice    Retort    Heating  .      < 

Xciireuther,  Peru,  Illinois.     Eng.  Pat.  1001,  Jan.  15, 19 

The  retorts  are  heated  by  means  of  a  combustion  cham 
and  regenerators  of  special  construction. — J.  II.  (.'. 

Furnace;  Improved .     A.  Bruun,  Hamburg. 

Eug.  Pat.  3S69,Feb.  22,  1901. 

A  SMOKE-eousuming  apparatus  for  furnaces,  wherein 
fire  gases  and  air  are  thoroughly  mixed  and  the  amimn 
air  regulated,  is  constructed  as  follows  : — The  upper  e 
of  the  fire-bridge  is  oblique,  and  behind  it  is  au  arch  Iu 
on  oue  side  than  ou  the  other.  Within  the  tire-bridge 
passage  through  which  the  secondary  air  passes.  'I 
passage  contains  a  vertical  grate,  and  also  a  large  num 
of  dependent  tongues  or  bars  for  heating  the  air 
through  the  passage.  Au  air-regulating  valve  is  supplier 
the  passage. — R.  S. 

Coke  Ovens ;    Regenerative .     F.  W.  C.  Scan 

New  York,  U.S.A.     Eng.  Pat.  993,  Jan.  15,  1901. 

There  are  arranged  a  series  of  horizontal  externally 
ovens,  having  heating  flues   situated  between   their  w 
and  partitions  dividing  these  flues  into  a   series  of  c  • 
bustion  chambers  connected  at  the  top  by  flue  i 
The  combustion  chambers  are  supplied  with  gas  by 
of  gas  burners.     There  are  a  pair  of  regenerator- 
are  connected  to  the  combustion  chambers  by  a  - 
chambers  and  flues.     The   passage  of  the  air  au d 
regulated  so  that  heated  air  is  supplied  by  oue  reg 
to  one  group  of   combustion  chambers  and  the  pre- 
combustion  are  drawn  through  the  other  group  of  i 
iuto  and  through  the  other  regenerator.    The  ovi 
built   of   masonry   supported   above  the  ground  on  n  il 
columns,  the  regenerators  being  situated  beneath  tbi 
of  the  ovens  and  supported  directly  on  the  ground. 
columns  are  connected   together  on  one  side  bj 
braces  set  in  the  direction  of  the  thrust  of  the  coke 
ing  pusher. —  R.  S. 

Gas  Producers.     A.  Laughlin,  Sewickley,  U.S.A.     I 
Pat.  1918,  Jan.  28,  1901. 

Tut  patentee  describes  a  cylindrical  water-sealed 
ducer  built  in  a  water-tight  tank  or  casing.    The  brii 
which  the  producer  is  built  is  surrounded  by  a  mel 
and  a  metallic  bottom  extends  entirely  beneath  the  | 
being  rivetted  to  the  metal  easing  and   forming  t. 
water-tight  shell.     The  lower  part  of  the  inteii 
the   producer   slopes   inwards   towards  the   centre,  n<  * 
provided  with  a  conical  metallic  lining,  to  ensure  the  di   D 
of  the  ashes.     In  the  wall  of  the  producer,  at  il 
part,  are  arranged  openings  for  the  removal  of  ashes, 
being  sealed  by  means  of  water  placed  within 
outer  casing  ;  and  corresponding  openings,  abo»e  tl"'    j 
level,  are  provided  in  the  outer  casing,  for  the  Bame  i 
The  blast-distributor  in  the  midst  of  the  fuel  is   built     ' 
a  number  of  conical  sections,  bolted  together   with    J 
vening   air-escape    passages.     The  distrib 
upon  a  horizontal  air-couduit,  which  crosses  the  lower  ■ 
of  the  generator  at  such  a  height  from  the  metallic 
as  to  leave  space  for  a  shovel  to  pass  ciear  below  it.— 
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■  ■'  M,mts  for  the  Recover;/  of  By-products 
:  the  Purl  used  therein.     P.  Naef,  New   Vork.     Eng. 

\pril  7,  1900.  Under  Internal.  Conv.,  Sept.  11, 
I, 

i's  object  is  to  recover  by-products,  such  as 
.  and  ammonia,  from  furnaces  in  which  bituminous 


purifying   the  gas.      Several   modifications   are   described 
There  are  39  claims.— J.  A.  H. 


Vapour  Burners.  W.  P.  Thompson,  Liverpool. 
F.  W.  Braun,  Los  Angelos,  U.S.A.  Eng  Pat 
April  18,  1900. 


Fi 

7201, 


The  fuel  is  conducted  down  a  vertical  shaft, 

Ibo  top  with  a  suitable  charging  arrangement, 

ii   tin-   top   with  a   gas    outlet  leading  to   a    suitable 

.  g  plant  for  the  recovery  of  tar  and  ammonia.     At 


This  relates  to  a  burner  specially  adapted  for  burnin" 
gasoline.  It  consists  of  a  vaporising  chamber  a,  formed  of 
a  ring  of  metal  with  a  tubular  perforation,  which  is  fed  with 
gasoline  ;  an  adjustable  jet  d ;  a  vapour-pipe  c  communica- 


I'  omof  the  shaft  is  an  inclined  grate  or  other  support 

•  fuel,  below  which  an  air  supply  is  introduced.    The 

.on  the  grate,  most   of  the   hot  gas  being  led 

ice  or  boiler  to  be  heated.     A  certain  propor- 

is  is   drawn,  by  means  of  a  fan,  up  the 

.  the  fresh  fuel,  causing  dry  distillation  of  the 

:i  ry  aud  ammoniacal  gases  being  drawn  through 

J  liiug  plant   and   then  returned  to   the    furnace   or 

rease  the  yield  of  ammonia  aud  oils,  steam 

am  be  injected  into  the  fresh  fuel  in  the  shaft. 

— H.  B. 

Carbides  and  Derivatives  therefrom  ;   The  Pro- 

.     C.  M.  J.   (dit  Claudius)   Limb,  Lyons, 

ig.  Pat.  7282,  Nov.  27,  1899. 

sulphide   mixed  with  carbon,  and  a    metal,  such 
or  an  oxide,  is  subjected   to  a  high  temperature 
furnished   by  the   electric   furnace.     Barium 
1  with  the  sulphide    of  the    metal    employed 
in  treatment  with  water  yields  acetylene  and 
liile  the  sulphide  remains  unaffected.     The  break- 
it  the  barium  sulphide  into  its   elements  may  be 
I  by  the  electrolytic  effect  of  a  continuous  current 
;  such  a  current  for  the  electric  furnace.     The 
plieable    to   the   sulphides  of   strontium  and 
0  barium  sulphide.— J.  A.  B. 

■  Carbide  ;  Method  of  Protecting  from  Atmospheric 

id  Retarding  the  Decomposition  of .     E. 

ter,  London.     Eng.  Pat.  9334,  May  21,  1900. 

is  more  or  less  saturated   with   creosote,  to 
ide  petroleum,  kerosene,  or  other  diluent  which  will 
N  the  carbide  may  be  added. — J.  A.  B. 

-  :  Apparatus  for  Purifying .     E.   W. 

aster,  London.    Eng.  Pat.  194,  Jan.  3,  1900. 

.  i -tight  lid  has,  near  its  bottom,  a 

■  -ii'lf,  on  which  rests  a  bag  or  case  of  felt  or 

il,  containing  layers  of  powdered  purifying 

material.     The  layers  are  kept  apart  by  wads  of 

?as  enters  below  the   shelf,  passes   through  the 

I  nd  leaves  by  a  pipe  near  the  top  of  the  vessel. 

—J.  A.  B. 

'  Generators.     T.  Kautnv  and  R.  W.  Lotz, 
Chicago.     Eng.  Pat.  47S,  Jan.  8,  1901. 

discharged    from    a   container   in   measured 

by  mean-  of  a  dumping  device  operated  by  the 

"  -  of  the  storage  gasholder,  into  a  sieve  which  is 

c   in    a   generating   chamber   having    a 

torn,  at  the  lowermost  part   of  which  is   a  valve 

of  refuse.     This   valve  is  opened  auto- 

t  carbide  falls  into  the  generator,  through 

«fa  Boat  on  water,  the  level  of  which  is  raised 

■ssure  of  the  gas  which  is  evolved.    Means  are 

*  or  replenishing  the  water  as  required,  and  for 


ting  betn-een  the  vaporiser  and  the  jet ;  a  Bunsen  tube  b  ; 
a  conical  funnel  '1 ;  and  an  inwardly-projecting  collar  3, 
which  has  the  corner  rounded  off  at  5,  but  not  at  6.  A 
supply  pipe  for  gasoline  commuuicates  with  the  vaporiser 
a.  An  auxiliary  jet  is  arranged  beneath  and  communicates 
with  c,  and  a  trough  extends  along  beneath  c ;  these  are  for 
use  in  the  preliminary  heating  of  the  burner  and  vaporiser. 
By  moving  the  collar  3  nearer  to,  or  further  away  from,  the 
funnel  2,  the  amount  of  air  drawn  in  is  lessened  or  increased 
respectively,  the  illustration  showing  the  position  of  the 
collar  when  the  flame  is  to  be  burned  in  the  open  air  and 
not  in  a  closed  chamber. — H.  B. 

Incandescence  Bodies  or  Media  for  Gas  Lighting.  O. 
Kuofler,  Charlottenburg.  Eug.  Pat  3366,  March  21, 
1900. 

Tin;  patentee  states  that  by  mixiDg  thoria  and  ceria  in  the 
proportion  of  93  per  cent,  of  the  former  to  7  per  cent,  of 
the  latter,  a  greater  light  effect  is  obtained  than  from  the 
ordinary  thoria-ceria  mixture  ;  but  to  attain  this  favourable 
result,  the  mantle  should  only  weigh  about  0  ■  1  grin.  A 
mantle  of  this  weight  being  impracticable,  the  patentee 
impregnates  threads  with  the  93  : 7  mixture,  and  twists 
these  together  with  threads  impregnated  with  thoria  alone, 
afterwards  knitting  mantles  from  the  combined  threads  as 
usual.  On  burning  off,  a  composite  mantle  is  obtained, 
consisting  of  strands  of  thoria  (which  act  as  the  support), 
and  finely  distributed  strands  of  thoria-ceria  of  the  above 
composition.  Such  mantles  are  said  to  he  more  durable, 
and  to  emit  more  light  than  mantles  made  in  the  usual 
manner.  The  claims  are  for  (1)  incandescence  media  com- 
posed of  thoria-ceria  in  the  proportion  93 :  7,  aud  (2) 
composite  threads  of  pure  thoria  and  thoria-ceria  as 
described  above. — H.  B. 

Incandescent  Gas  Lighting ;  Apparatus  for  So-called 
.  A.  G.  Brookes,  London.  From  The  Incandes- 
cent Gas  Light  Company,  Boston,  U.S.A.  Eng.  Pat. 
23,850,  Dec.  31,  1900. 

In  the  burners  described,  ordinary  coal-gas,  at  the  usual 
supply  pressure,  and  air  preferably  at  a  somewhat  greater 
pressure,  are  used.  The  mixture  of  gas  and  air  is  led  into 
a  mixing  chamber,  across  which  are  arranged  several 
convex  and  concave  diaphragms  of  wire-gauze.  The 
spaces  between  the  convex  surfaces  of  adjacent  diaphragms 
may  be  filled  with  refractory  granular  material  to  more 
thoroughly  mix  the  gas  and  air.  The  mouth  of  the  burner 
may  be  made  of  wire  gauze,  held  in  position  by  a  central 
rod  extending  up  through  the  diaphragms,  and  provided  at 
the  top  with  a  polygonal  nut  (in  which  case  the  nut  acts  as 
a  flame  spreader),  or  it  may  be  made  of  a  short  cylindrical 
piece  of  refractory  material,  provided  with  outlet  passages 
for  the  combustible  mixture.  By  screwing  down  the  nut, 
or  by  pressing  the  cylindrical  piece  into  the  burner  head, 
the  permeability  of  the  arched  diaphragms  mav  be  adjusted. 

— H.  B. 
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Lamps  for    Burning  . 

,  .,•'■  1  i      1 '.  Frost,  Lewisham.     Kug. 

Pat.  6313,   \pril  I.  1900. 

In  the  oil  lamp  described,  the  wick  is  surrounded  closely 

angth  by  a  Battened  tube  of  wire  gauze, 

ibis  being  surrounded  by  an  imperforate  dependent  tube, 

r  end   by  wire  gauze.     The   reservoir  and 

the  S]  i  the  wire  gauze  tube,  and  the  imperforate 

tube  are  filled  witb  absorbent  material,  such  a>  bran  :  there 

is  thus  no  liquid  oil  ic  the  lamp,  liable  to  escape  when  the 

lamp  is  upset. — H.  11. 

III.-DESTRUCTIVE  DISTILLATION, 
TAR  PRODUCTS,  PETROLEUM. 

PATENTS. 
j  Purification  of ,  with    Recover;/   of  the 

Purifying    Agent.      E.    Wirth,     lKiriuiunl,     Germany. 

Eng.  Pat.  1  1.40J,  Aug.  13,  1900. 
The  removal  of  the  carbazol  found  in  considerable  quantities 
in  crude  authraeene  is  effected  by  converting  the  former 
ioto  its  easily  soluble  nitrosocompound,  whilst  the  anthra- 
cene is  not  attacked  by  the  reagents  used.  The  process  is 
said  to  have  the  advantage  that  the  nitrous  acid  employed 
for  forming  the  nitroso-compound  can  !»■  recovered  from 
the  solution  obtained  with  the  simultaneous  isolation  of 
te  -link-ally  valuable  carbazol  derivatives.  Appropriate 
solvents  are,  iight  coal-tar  oil,  petroleum  spirit,  carbon 
bisulphide,  carbon  tetrachloride,  or  the  like.  The  reaction 
takes  place  both  in  hot  and  cold  solutions.  The  nitrous 
acid  can  be  used  either  as  nitrous  anhydride  in  a  gas 
mixture  or  in  solution,  or  as  a  nitrite  and  an  inorganic  or 
organic  acid. 

In  one  of  the  examples  the  process  is  carried  out  as 
follows: — 100  kilos,  of  ground  crude  anthracene  (contain- 
ing, say,  32  per  cent,  of  anthracene  and  "  30  per  cent,  of 
carbazol  " )  are  mixed  in  a  vessel  provided  with  a  stirrer  and 
a  funnel  pipe  with  300  kilos,  of  light  coal-tar  oil  and 
14  kilos,  of  sodium  nitrite.  Dilute  sulphuric  acid  of  16  per 
cent,  strength  is  then  added  in  quantity  equivalent  to  the 
sodium  nitrite,  in  small  portions  at  a  time,  so  gradually  that 
no  violent  reaction  occurs.  When  the  reaction  is  com 
pleted,  the  sodium  sulphate  formed  is  dissolved  by  the 
addition  of  water  and  separated,  and  the  purified  anthracene 
is  filtered  from  the  coal-tar  oil,  washed  with  benzene  and 
dried.  It  has  a  purity  cf  7 3  to  9  j  per  cent,  according  to 
the  quality  of  the  crude  anthracene.  The  solution  con- 
taining the  nitroso-carbazol  is  heated  with  sulphuric  acid 
(sp.  gr.  1'5)  in  quantity  amounting  to  three  times  the 
weight  of  nitrosocompound,  whereby  the  green  oxidation 
product  described  by  Zeidler  (Annalen,  191,  285;  this 
Journal,  1882,  98 — 100)  is  obtaiued.  The  nitric  oxide 
evolved  is  conducted  into  a  gas-holder  and  used  as  nitrous 
acid  gas  for  further  purification  of  code  anthracene  by 
mixing  it  with  a  sufficient  quantity  of  air. — D.  li. 

Mineral   Oil   Distillates;    Solidification    of .     J.   R. 

Hatmaker,   Loudon.      From   J.   .\.    Just,    New    York, 
U.S.A..     Eng.  Pat.  8141,  May  2,  1900. 

The  process  is  preferably  carried  out  as  follows  : — To  about 
7u  parts  by  weight  of  water  are  added  about  9  parts 
of  glycerin  and  about  4  parts  of  pure  desiccated  milk 
casein  in  the  form  of  a  caseinate  soluble  in  water.  This 
mixture  is  heated  on  a  water-bath  until  the  caseinate  is 
completely  dissolved,  when  from  1  to  3  parts  of  soap  are 
added  ami  dissolved.  This  solution,  preferably  whilst  hot, 
is  then  poured  into  a  suitable  vessel  containing,  say,  about 
one-half  its  quantity  of  mineral  oil  distillate  (such  as  petro- 
leum ether  or  spirit),  at  ordinary  temperature,  and  the 
ma--,  i-  violently  shaken.  It  soon  emulsifies,  becoming 
uniform  in  appearance,  and  showing  a  tendency  to  adhere 
to  ti  Then  more  distillate  is  added — 

say  as  mu.h  as  was  first  used — and  the  shaking  continued 
until  the  fresh  quantity  is  absorbed  by  the  partially  solidified 
mass.  Small  quantities  at  a  time  are  again  added  and  with 
-baking  until  the  solidifying  capacity  of  the 
solution   is  exhausted.     The  mass  finally  acquires   a  stiff, 


jelly-like  consistency.    This  solution  is  capable 

is  to  2o  times  its  quantity  of  petroleum  spirit.— D.  B. 

Oils,  Mineral  or   Vegetable,  or  the  Distillates  or  i, 

thereof;     Treatment   of   .      J.   S.   Stewart  Wu 

Redhill,     Knock,    Down,    and    W.    li.    Cowcll,   Full 
London.     Eng.  Pat.  '.>796,  May  28,  1900. 

This  invention  avoids  the  treatment  of  the  oil  with  - 
acid  and  the  subsequent  washing   thereof  with 
aud  is  saitl  to  obviate   thereby  the   loss  and  di-terie 
oil  which    result    from    such   treatment.     It 
employ    niangnnate   or   permanganate   of    potash  ot  i,l 
manganese  oxide,  or  other   suitable  " oxymanganic 
preferably  with  the   use  of  caustic   soda  or   potash 
proportion  of  \  to  1  percent.    The  permangauati   e 
is,  prior  to  or  during  the  process  of  distillation  of  the 
be  treated,  added  to  the  latter  in  the  still  or  preferabb  a 
vessel  from  which  the  treated  oil   is   led  into  the  still. 
or  oxygen  (heated  or  otherwise)  may  also  be  iotnx 
into  the  said  vessel  or  still,  aud  it  is  also  advantage!  ti 
supply  steam   to  the  mixture   during   its   treatmeo 
alone  or  together  with  "the   air   or  oxygen  aud  <u, 
or  otherwise.     The   addition  is  made  after  the  oil  ha- 
heated  to  a  temperature  of  180'  F.— 1)   B. 

IT-COLOURING  MATTERS  AND 
DYESTUEFS. 

Toluene;  Eleetroli/tir  Oxidation  of .    K.Puli. 

Zeit.  1901,  25,  [25],  263. 
The   author   confirms    the   results  of  A.  Merzbache  a 
E.  Smith   (Chem.   Zeit.   Rep.  25,  >s  ;  J.  Amer. 
22,    "23).     Starting   from   the   assumption   that  tin  B 
group  was   converted  first   iuto  the  aldehyde   ( 
and  eventually  into  the  carboxyl  group,  !i  ■  electrolys 
toluene    in   alcoholic   solution  in  the  presence  of  sul  n 
acid.     One  of  the  experiments  was  made  under  the  fob ii 
conditions  :— Toluene,  40  c.c. ;  alcohol,  130  c.c.;  c  i 
trated    sulphuric   acid,    30   c.c;  water,   30   c.c;  N 
first,  6  A.  ;  subsequently,  3 '3  A.  :  duration  14  hours  a    \ 
aud  14  hours  at  4  V.     The  electrodes  consisted  of  pli  0 
After  a  short   time  there   was  an  odour  of  benzul<  J 
and   of   the    ethyl   ester   of   benzoic  acid.     In  adili  i 
these,  ;>-sulpho-benzoic  acid  was  liberated  about  the  a 
the    yield    being    considerably   greater   than   that 
benzoic  acid,  of  which  only  traces  could  be  d>  ti 
Under    similar    conditions    Kenard    obtain 
C6H6(OH)6,    in   addition   to    benzaldehyde.      The 
however,   has   not   found   that   compouud   in  any 
experiments. — C.  A.  M. 

Aniline  :  New  Synthesis  of  .     G.  F.  Jau!> 

Comptes  Rend.  132,  [13],  841- 

O.v  heating  together  toluene,  hvdroxylatnine  by 
and   aluminium   chloride,  vigorous   reaction   occm  I 
abundant    evolution   of   hydrochloric   acid, 
besides  unaltered  toluene,  contains  paratoiuidiue. 
reaction  yields  aniline  from  benzene.      The  yield    - 
small,  and  other  condensing  agents,  such  as 
and  sulphuric  anhydride,  have  given  no  re- 
author   thinks   it    possible   that   this  may   del 
working  method  of  preparing  aromatic  amines. — I 


Diphcnylmethane  Derivatives ;  New  .     1' 

Zeits.  angew.  Chem.  14,  [13],  1901,  311—  i 

According  to  Ger.  Pat.  87,'.i34,  auhydroforn 
aniline  acts  on  aniline  hydrochloride  in  the  Boi 
p-aminobenzvlaniliue,  which  reacts  at  a  higher  let 
with  a  second  molecular  proportion  of  aniline  bydi 
vielding  diamino-diphenylmethane  derival 
of  this  reaction  it  is  possible  to  obtain  new  iinsyini 
substituted  diphenyl  bases  from  p-  and  o-ami 
anilines,  and  the  author  has  studied  tie 
reactions.  When  anhydroformaldehydeanifioe  ■ 
with  aniline  and  aniline  hydrochloride,  diamino 
methane  is  obtained.  If,  however,  the  aniline  In 
by  its  horaologues  with  free  para  positions,  corr 
diamino  derivatives  of  ditolyl-  and  of  phcnyltoH 
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formed,  whilst   if  iu   place  of  anhydroformaldebyde- 

ie,  the    corresponding    p-toluidine    or    as-ui-xylidine 

..minis  be  employed,  the  same  derivatives  arc  obtained 

ten  the  aniline  compound  is  employ  ed,  the  base  combined 

the  formaldehyde  being  regenerated  and  only  serving  as 

!  I  rier.    The   formation   of  p-aininobeuzylauiline   as  an 

liate  product  ( in  the  preparation  of  diamiuodiplieny  I 

I  and  it-  separation,  is  an  important  fact  in  explain- 

a |  ae  coarse  of  the  reaction.     When  p-aminobenzylaniline 

s   itcd  with   hydrochloric   acid  or  aniline  hydrochloride, 

iition  of  diaininodiphenylmethauc  is  not  a  molecular 

on,  since    by   employing  the   hydrochlorides    of 

-      with  free    para    positions,  different  end    pro- 

btained.      For  example,  p-aminobenzylaniline 

amino  hydrochloride  yield   triaminophenyl- 

me.       Uomologues    of   p-aniinobenzylaniline,    in 

■  p. position   is  occupied,  are  obtained  by  reacting 

bydroformaldehydeaniline  compound  of  a  base 

substituted  p-position  on   a  mixture   of  an  amine 

■urine hydrochloride  with  free  p-positions.    It  is  thus 

to    obtain    alkylated     annnobeuzylanilines.       By 

g    anhydrofornialdehyde-aniline   compounds    with 

positions  for  combination  with   similarly  suh- 

-.  homologues    of   o-aminobenzylauiline   arc 

■r  J,  which   on   further   condensation   with  the  hydro- 

-  of   primary  aromatic  bases   yield   derivatives   of 

incdiphenylmethane.        For    the    preparation    of 

iniline,  a  mixture  of  200  grms.  of  aniline  and 

-  of  formaldehyde  (40  per  cent.)  is  allowed  to  stand 

hours,  when  the   oil,  after  separation,  from  the 

-  gradually  mixed  with   100  grms.  of  finely  ground 
hydrochloride  at  a  temperature  not  exceeding  15°  C. 

I  iscous   mass   gradually   becomes    crystalline. 

urn  treated  with  dilute  soda  lye,  and  the  aniline  blown 

f    th  steam,  when  p-aminobenzylaniline  remains  as  a 

ystallisable  mass.    In  order  to  obtain  p-diethylamino- 

;  dine,    CO   grms.    of    anhvdroformaldehyde-p- 

ui    p-toluidine    and    formaldehyde    in    cold 

lion)  arc  stirred   into  a  mixture  of  300  grms. 

byhmiline  and  143  grms.  of  p-toluidine  hydrochloride 

The  condensation  product  separates  from  alcohol 

melting  at  G0°  C— T.  A.  L. 


tethyldiaminophenyl-anthranot    and    -o.vanthranol  ; 

■uid  Properties  of  .     A.  Haller  and  A. 

t.     Hull.  Soc.  Chira.  2b,  [6],  1001,  315—322. 

9  communication  (Bull.  Soc.  China.  25,   K>6), 

it  the  most  characteristic  feature  of  dialkylated 

entoylbenzoic  acids  is  the  property  of  condensing 

alar  proportion  of  a  tertiary  aromatic  amine 

alkylated  derivatives  of   diphenylphthalide  or 

nulinephthale'ios.      The    condensation   takes     place 

etic  anhydride  solution,  and   by  its   means  the 

liecn  able  to  prepare  diinethylanilinephthalein, 

>  have  converted  into  its  isomeride  dimethylaniline- 

ieui  or  tetramethyldiaminophenyloxanthranol  by  the 

ries  of  reactions  as  employed  by  Baeyer  in  convert- 

hthalide  into  phenyloxauthranol  and   phenol- 

i   into   pheuolphthalidein.      This   research    was    a 

i  ome  of  the  work  on  Phthalic  Green  (Bull. 

i».  15,  989),  which   Fischer  (Annalen,  206,    112) 

the  formula  of  a  tetramethyldiaminophenyl- 

anol,  whilst   the   authors    are  of  opinion   that  the 

i-  a  derivative  of  Malachite  Green  substituted  iu  the 

by  a  dimethylaminohen/oyl  radicle.     It  was 

e  necessary  to  prepare  tetramethyldiaminophenyl- 

lirectly,  in  order  to  show  that  it  differs  from 

s  Phthalic  Green.     For  the  preparation  of  dimethyl- 

ithaleiu,  a   mixture  of  equimolecular   proportions 

■'line  and   dimethylaminobenzoylbenzoic  acid 

■I  on  the  water-bath  with  three  times  the  weight  of 

ihydride  for  about  a  quarter  of  an  hour.     The  melt 

ponied  into  dilute   hydrochloric  acid,  boiled,  and 

ed  with  ammonia  iu  excess.     The  product  separates 

urless  oil,  solidifying  to  a  white  crystalline   mass, 

the  formula — 


Its 

order 


xco 


properties  have  been  described  by  Fischer.  In 
to  convert  it  into  the  corresponding  phthalin, 
HOaCX0H(.CH:[C0H<N(CH3)s]2,  it  is  treated  i„  hydro- 
chloric  acid   solution  with  granulated    zinc  and    precipitated 

as  zinc  chloride  double  suit,  which  is  afterwards  decomp  I  ed 
with  sodium  acetate.  Although  the  product  represents  the 
leuco  base  of  o-carhoxylated  Malachite  Green,  it  does  not 
on  oxidation  give  a  dyestuff  but  loses  water,  forming  a 
lactone,  which  is  dimethylanilinephthalein  itself.  If  the 
carboxy]  group  be  alkylated,  this  inner  condensation  cannot 
take  place  and  a  true  leuco  base  is  formed, which,  on  oxid 
tiou,  gives  a  greenish-blue  dyestuff.  The  product  (Ger.  Pat. 
38,863)  has,  however,  no  technical  importance,  sine.'  its 
solutions  decolorise  slowly  in  the  cold  more  quickly  on 
heating,  probably  in  consequence  of  hydrolysis.  By  the 
action  of  phosphorus  oxychloride  on  the  acid  in  a  solution 
of  dimothylaniline,  a  product  is  obtained  having  the  formula 
of  a  bitctramethyldiaminophenylauthranol.  This,  on  oxida- 
tion in  dilute  mineral  acids  with  ferric  chloride,  gives  a  pur"v 
blue  solution,  which,  however,  soon  decolorises,  depositing 
yellowish -white  needles  of  tctramethyldiaminophenylox- 
authranol — 

,C(OH)C6H4N(CII3)., 
/     \ 
C6H4  /        \CGH3-N(CH3)2 

\co 

This  substance  is  very  soluble  in  chloroform  and  nitro- 
benzene, sparingly  soluble  in  alcohol,  ether,  benzene,  and 
toluene.  It  melts  at  213°  C.  and  dissolves  in  cold  con- 
centrated sulphuric  acid  with  the  mageuta  coloration 
characteristic  of  all  phenyloxanthranols.  The  sulphuric 
acid  solution  poured  into  a  large  quantity  of  water  gives 
a  blue  solution,  which  decolorises,  yielding  crystals  of  the 
original  product.  The  product,  which  differs  in  all  par- 
ticulars from  Fischer's  so-called  tetramethyldiaminophenyl- 
oxanthranol,  may  be  regarded  as  tetrametbyldiaminotri- 
phenyloxanthranol,  or  Malachite  Green  base,  in  which  twr 
benzene  nuclei  are  united  by  the  carbonyl  radicle,  thereby 
weakening  the  basicity  of  the  molecule.  It  is  also  noteworthy 
that  Malachite  Green  base  also  dissolves  to  a  colorless 
solution  in  dilute  hydrochloric  acid,  which  only  becomes 
coloured  on  warming.  The  zinc  chloride  double  salt  of 
the  dyestuff  described  above,  which  forms  small  needles 
with  a  bronzy  reflex,  is  comparatively  stable,  but  its 
aqueous  solution  soon  becomes  decolorised,  depositing  a 
crystalline  powder  of  tetramethyldiaminophenyloxanthranol. 

— T.  A.  L. 

Dimethylaminobenzoylbenzoic  Acid;    New  Derivatives   of 

.     A.  Haller  and  A.   Guyot.     Comptes  Rend.  132„ 

[12],  1901,  746—750. 

According  to  a  previous  communication  (Bull.  Soc.  Chim. 
15,  551)  the  authors  have  already  prepared  nitrodimethyl- 
aminobenzoylheuzoic  acid  and  in  the  present  paper  they 
give  further  details  of  its  preparation,  some  of  its  reactions 
and  its  constitution.  It  can  be  produced  by  nitration  in 
sulphuric  or  acetic  acid  solution,  a  good  yield  being  obtained 
by  dissolving  one  molecular  proportion  of  the  acid  in  ten 
times  its  weight  of  concentrated  sulphuric  acid  and  adding 
to  the  solution  cooltd  to  0:  C,  one  molecular  proportion  of 
potassium  nitrate  mixed  with  five  times  its  weight  of  con- 
centrated sulphuric  acid.  The  melt  is  then  allowed  to  rise 
to  the  ordinary  temperature  and  poured  on  to  ice.  Alter 
filtering  off  and  washing,  the  nitro  compound  is  dissolved  in 
sodium  carbonate  and  precipitated  from  this  solution  by 
supersaturating  with  hydrochloric  acid.  Crystallised  from 
alcohol  it  forms  small  yellow  prisms  containing  one  mole- 
cular proportion  of  water,  which  it  loses  at  100  C.  It  then 
melts  at  170°  C  ,  and  is  readily  soluble  in  boiling  water,  to 
which  it  imparts  a  taste,  at  first  bitter,  and  subsequently 
excessively  sweet.  It  gives  salts  with  both  acids  and  bases. 
Reducing  agents  yield  non-crystalline  products.  On  heat- 
ing to  25o°  C.  with  20  parts  of  concentrated  sulphuric  acid 
and  a  little  mercuric  sulphate,  it  gives  phthalic  acid,  show- 
ing that  the  nitro  group  is  not  present  in  the  phthalic  acid 
radicle.     The  methyl  ester — 

C'H.O.C .  C„H\ .  CO .  C6H3.  NO; .  N(CH3), 
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.  bj  saturating  a  solution  of  the  anhydrous  acid 
in  absolute  methyl  alcohol  with  gaseous  hydrochloric  acid, 
irma  yellow  prisms,  melting  at  HO  C,  insoluble  in 
water  slightly  soluble  in  cold  alcohol,  benzene,  toluene,  and 
chloroform,  more  readily  in  hot  The  product  described  by 
Limprichl  (Annalen  307,  ">07),  melting  at  163J  C,  is 
probably  p-nitro-dimethj laniliue.  When  eqmmolecular 
proportions  of  dimethyianiline  and  of  the  nitro  acid  are 
heated  for  a  short  time  on  the  water-bath  in  acetic  anhydride 
solution,  condensation  takes  place,  with  formation  of  nitro- 
dimethylanilinephthaleln,  having  the  formula  — 

/C6H4.N\t  II   i. 

c„  o     '.-II ...V'.iN.i  U,).: 

The  produet  melts  at  175° C, and  separates  in  orange 
prisms  from  a  mixture  of  alcohol  and  chloroform.  On 
redaction  with  stannous  chloride,  it  yields  uminodiniethyl- 
anilirephthale'in,  which  crystallines  in  white  needles  melting 
at  179'  C,  and  becoming  coloured  ou  exposure  to  air. 
When  h«ated  for  a  short  time  with  2 — 3  times  its  weight  of 
acetic  anhydride,  the  product  forms  acctylaininodiuiethyl- 
anilinephthalchl,  which  is  stable  in  the  air,  and  crystallises 
from  a  mixture  of  alcohol  and  chloroform  in  colorless 
PUB  melting  at  157'  C.  An  isomeride  of  this  compound 
has  been  obtained  by  condensing  dimethylaminobenzoyl- 
ben/oic  acid  with  acetyl-m-aminodimethylaniline  in  presence 
of  acetic  anhydride.  This  compound,  from  the  method  of 
its  formation,  has  the  following  constitution — 


,  C'6H4.N(CH3)j 
\  CO     NHC.H3O 


It  melts  at  209'  C,  crystallises  in  colorless  prisms,  and 
i-  much  more  soluble  in  alcohol  than  its  isomeride.  It 
follows  from  this  and  from  the  fact  that  nitrodimethyl- 
aininobenzoylbenzoic  acid,  on  oxidation,  gives  phthalic,  and 
not  nitrophthalic  acid,  that  the  constitutional  formula  of  the 
nitro-acid  is — 

HO:C.C6H4.CO./~      ">.X(CH3), 


NO., 


— T.  A.  L. 


Pyroyen  (Sulphur)  Dyestuffs.     W.  Zimmermann,  Fiirher. 
Zeit.  1901, 12,  ["],  103—104. 

Included  in  a  group  of  colouring  matters  recently  intro- 
duced under  the  name  "Pyrogen  (Sulphur)  Dyestuffs,"  is 
one,  viz.,  Pyrogen  Yellow  M,  which  bears  a  great  similarity 
to  the  well-known  dycstuff  Primuline.  It  yields  similar 
shades  when  diazotiscd  and  developed  on  the  fibre  with 
/3-naphthol,  &c,  and  from  the  reactions  of  the  dyed  colour 
and  its  properties  as  regards  fastness,  it  appears  to  be 
Primuline  under  a  new  name.  The  author  strongly  depre- 
cates the  inclusion  of  this  colouring  matter  in  a  group 
designated  as  "  Sulphur  dyestuffs,"  since  neither  by  its 
chemical  constitution  nor  by  fastness  is  this  inclusion 
justified.  The  term  "  Sulphur  dyestuffs  "  should  be  reserved 
for  those  prepared  by  melting  various  organic  substances 
with  alkaline  sulphides  and  sulphur,  and  the  dyer  expects 
from  such  colouring  matters  a  high  degree  of  fastness  to 
wa-hing,  acids,  and  light.  Pyrogen  Yellow  M  or  Primuline 
is  extremely  fugitive  to  light  when  dyed  direct,  and  even 
when  diazotised  and  developed,  the  fastness  is  not  such  as 
•would  be  expected  from  a  sulphur  colour.  Pyrogen 
Brown  XI  and  Pyrogen  Olive  N  are  also  fugitive  to  light, 
and  are  apparently  mixtures  containing  Primuline  as  their 
chief  constituent.  Pyrogen  Green  B,  probably  a  true 
sulphur  dycstuff,  i^  deficient  in  fastness  to  light,  being 
considerably  changed  after  eight  days'  exposure.  It  thus 
appears  that  among  the  vast  number  of  possible  Sulphur 
dyestuffs,  some  will   be  found  which   are  fugitive  to  light. 


and  the  author  considers  that  it  is  a  mistaken  policy  at  il 
present  day  to  introduce  such  colouring  matters  into  tl 
market.— K.  B.  3. 

Indigo;   Manufacture  of  Natural  .     \\\  Gallenk  ur 

Chem.  Zeit.  1901,  25,  [19],  197—199. 

The   author  narrates   his   experience  in   an  Indigo 
near  Madias  111  the  year  lSSt-1,  and  at  the  same  time . 
the  process  of  Indigo  manufacture  in  vogue,  indicating  I 
lines    upon    which   he  considers   improvements  should 
made. 

The   first   operation  in   the   process  of   manufacture 
Indigo  from  the  plants  consists  in  steeping  these  in  m 
for  12 — 14  hours.     Here  they  undergo  fermentation,  dm 
which  gases   are  evolved.     The   latter   were  several  tii 
collected  and  their  quantity  determined.     They  were  foi 
to  be  most  copiously  generated  during  the  first  four  or 
hours.     After  this   time   the  evolution  slackens,  ami  u 
end  of  six  or  seven  hours  it   has  almost  ceased  ;  thu- 
an  experiment   in   which   the   steeping   vat   was   filled 
4  p.m.,  there  had  been  disengaged  at   6.30  p.m.,  17-1 
cent,    of  carbon  dioxide  ;  at   7.30  p.m.,  28"  4  per  cent.  ; 
9.30  p.m.,  44   7  per  cent.;  at  11  p.m.,  54 •  8  percent. 
1 2.30  a.m.,  60  ■  6  per  cent. ;  and  at  6  a.m.,  when  the 
emptied,  67  '5  per  cent,  of  the   same  gas.     Along  with   - 
gas,  and  perhaps  also  carbon  monoxide,  hydrogen  is  pn 
in  considerable  quantity  in  the  gases  evolved.    Thi> 
appears    to     have    escaped     general    notice, 
mentions   it,    but   he  states  that  the  quantity   of  the 
diminishes  as  the  fermentation   nears  its  end.     Thin  i 
so,  however,  since  at  the  close  of  the  operation,  it  a  II 
present  to  such  an  extent  in  the  bubbles  which  rif 
vat  that  these  may  be  lighted  as  they  come  to  the  surfi 

It  was  formerly  supposed  that  the  principal  effect  0  u 
fermentation  action  was  the  decomposition  of  the  gluia  r 
indican,  contained  in  the  plant,  into  Indiglncin  and  In  t> 
tin,  a  secondary  effect  being    the  conversion  of  the    t 
compound  into  indigo  white,  which,  it  was  considered,  • 
into  solution  in  the  vat  as  it  does  in  an  ordinary  ind 
According  to  this  view,  the  steeping  vat  is  a  kind  of 
which  it  would  be   possible  to  dye  textile  stuffs.    A  »!• 
colour  can,  it  is  true,  be   dyed  in  this  way,  but  the 
is  not  to  be  compared  with  that  which  is  obtained  I  1 
properly  set  indigo  vat  of  similar  concentration.     I 
sition  to   this  view,  moreover,  Schunck  has  shown  tl  tl 
plant  juices  are  acid.     A  small  quantity  of  acid  ma;. 
be  added  to  the  steeping  vat  without  affecting  tl 

The  fermentation  may  be  entirely  suppressed,  11 
disadvantage  as  regards  the  quantity  of  dyestuff  ol 
This  is  accomplished  either  by  adding  to  the 
the  necessary  quantity  of  mercuric  chloride  or  of  |  n  ■ 
or  by  the  use  of  water  at  a  temperature  of  75°  C,  01  an 
by  assisting  the  extraction  of  the  glucoside  by  beatii  ti 
squeezing  the   plant   while  it  is  submerged   under  it 
After  treating  the  plant  in  the  last-mentioned  mai 
five   minutes,   a    dark-coloured   liquid    is    obtained  h 
exactly  resembles  that  obtained  after  12 — 14  noun- 
usual  steeping  method.      This  process   has  been  p  01 
in  France   (French  Pat.  300,826).     The  operation     1 
menting  is  antiquated  and  should  be  abandoned, 
nothing  to  recommend  it,  and  there  is  much  that  is    • 
it,  for  instance,  the  danger  of  over-fermentati' 
the  destruction  of  dyestuff,  and  the  imperfect 
the  glucoside  which  takes  place  up  to  the  time  n  ' 
action   has  on   this  account  to  be  interrupted.    1 
rational  method  of  extraction  is  systematical!] 
leaves,  which  alone  contain  the  glucoside,  with  »,u 
in  a  properly  consiructed  extraction  apparatus. 
An  important  matter  in  the  manufacture  of  I 
precipitation  of  the  dyestuff.     The  beating  1 
withdrawn  from    the    steeping   vat,   which   constn  I 
second  operation  in  the  process  of  Indigo  manufsc 
for  its  object  the  aggregation  of  the  finely  divided   ' 
of  Indigotin,  rather  than  the  exposure  of  the  h  " 
the  air. 

In  the  ordinary  process  of  manufacture,  the 
I    formed   by   the    decomposition   of    the    gl 

enzyme   contained   in    the    plant.      It   i-   ml 
I   effect  this  decomposition  by  chemical  agencies.     . 
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poanda  have  alreadj  been  tried  to  this  end,  for  instance, 
iiid  lime.    Of  a  considerable  number  experimented 
li\    the   author,   the  most   suitable   was    found   to   be 
id.     With  tbis  a  pale  blue  precipitate  is  produced, 
hen  boiled  with  a  liitle  hydrochloric  acid,  changes 
to  a  dark  blue.     The  product  obtained  on  the  large 
ts   use   is  a  soft    light   Indigo  containing  65   per 
of  oolouring  matter,  as  against  that  previously  obtained 
le  same  factory,  which  contained  only  40  —50  per  cent. 
yield  is  also  50  per  cent,  greater  than  it  was. 
i  order  to  place   the   manufacture  of  Indigo   upon  a 
■tii'  basis,  the  planters,  besides  adopting  better  methods 
ol  xtraction,  must  ascertain  the  period  in  the  growth  of 
when  the  formation  of  glucoside  is  greatest,  and 
u|t  pay  attention  to  the   selection  of  the   most  suitable 
At    present   no   method   for   the   exact   and    rapid 
ition  of  the  glucoside  in   the  plaut  is  known.     A 
which  the  author  has  tried  gives  concordant  results, 
absence  of  a  method  to  control  it,  it  is  impossible 
ic  uy  whether  these  are  correct.      This   cousists    in   ex- 
ilic macerated  leaves  with  water  at  75°  C,  filtering, 
with   tannic   acid,    pouring    repeatedly   from 
icr  to  another  iu  order  to  render  the  precipitate 
allowing   to   settle,   decanting    the   clear   liquor, 
the  residue   with   a  small  quantity  of  hydrochloric 
ring,  drying,  and  weighing.     The   results   by  this 
give   the   amount  of    ludigotin    iu    the    leaves   as 
,'j  per  cent. 

ulhor  considers  that  although  the  manufacture  of 
ndigo  can  be  greatly  improved,  there  is  little  hope 
uters  being  able  to  compete  with  the  manufacturers 
itT  by  synthetical  methods.—  E.  13. 


phide  Colours ;  Analysis  of .     A.  Mayenberg. 

See  under  XXIII.,  page  508. 


PATENTS. 
Colouring  Matter  Directly  Dyeing  Cotton ;  Manu- 

ure  of  a   .     C.  D.  Abel,  London.     From  The 

ilschaft     fur     Aniliu      Fabrikation,      Berlin. 
.  Pat  "332,  April  20,  1900. 

method    depends   upon    the   observation    that   when 

in  acid,  or  the  equivalent   quantity  of  picric  acid,  is 

wish  an  aqueous  solution  of  sulphur  in  an  alkaline 

-iilphurised  dyestuff  is   obtained,  which   gives 

violet-black  shades  of  remarkable  fastness   on  un- 

'tton.    The  following  example   illustrates  the 

I  :— A  solution  of  14  kilos,   of   sodium   picramate, 

*.   of    crystallised   sodium    sulphide,    25    kilos,    of 

r,  and  50  litres  of  water  is  boiled  for  30  hours  under 

i  condenser.    The  solution  is  then  diluted  and  the 

[iitated,  either  by  adding  a  mineral  acid  or 

ting  a  current  of  air.     It  is  then   filter  pressed  and 

directly  or  after  adding  sodium  sulphide.     In 

ise,  sodium  sulphide  must   be  added  in  order 

aqueous  solution  of  the  dyestuff. — T.  A.  L. 

ing  Matter  Directly  Dyeing  Cotton;  Manu- 

'  •     C.  D.   Abel,   London.     From  The 

QgeeeUschaft     fur     Auilin      Fabrikation,      Berlin. 
I'at.  T333,  April  20,  1900. 

Imitro-hydroxydipheuylamiue  sulphonic  acid— 

^■CII.NH.C6H3(S03H)OIT.4.2.1 

to  the  corresponding  diamino   compound,  and 
<  of  tbis  product  is  oxidised,  it  yields  amino- 
azine  sulphonic  acid,  having  the  formula— 

H*N.C6H3/  I  \ 


<:     |    ^C6H„(S03H)OH. 


forms    lustrous    green    crvstals,    readily 

rater  to  a  yellowish-red   solution,  which   turns 

nadumon  of  caustic  soda-lye,  and  bluish-red  with 

c   acid.     The  aqueous  solution  is   readily 

u-u11-  v"eents'  but  th"  c"101"-  returns  on 
to  an-.     When  heated  together  with   sulphur  and 


Sodium  sulphide  under  the  conditions  given  in  the  following 
example,  a  deep  black  dyestuff  for  uniuordanted  cotton  is 
obtained.  A  mixture  of  25  kilos,  of  the  sodium  phenazine 
sulphonate  above  described,  85  kilos,  of  sodium  snlphide, 
35  kilos,  of  sulphur,  and  a  small  quantity  of  water  is 
heated  for  several  hours  to  1-40°  C.  The  temperature  is 
then  slowly  raised,  and  maintained  at  165  C.  until  the 
mass  has  become  perfectly  dry.  The  product  so  obtained 
may  be  used  directly  for  dyeing  or  after  dissolving  the  melt 
in  water,  the  dyestuff  may  be  precipitated  by  salt,  a 
mineral  acid,  or  a  current  of  air.  It  is  then  filter-pressed 
and  dried  after  adding  sodium  sulphide. — T.  A.  L. 

Black  Colouring  Matter  directly   Dyeing  Cotton  ;   Manu- 
facture of  a .     C.    D.  Abel,    London.     From  The 

Actiengesellschaft  fur  Anilin  Fabrikation,  Berlin.       Eng. 
Pat.  7177,  April  23,  1900. 

By  boiling  dinitro-hydroxydiphenylaniine — 

1.3.4.(NO,)AHj.NH.CliH4.OH.l.4 

with  sulphur  and  sodium  sulphide  in  aqueous  solution,  it 
yields  a  dyestuff  giving  intense  black-greenish-blue  shades  on 
uniuordanted  cotton.  A  mixture  of  20  kilos,  of  dinitrohvdr- 
oxydiphenylamine,  75  kilos,  of  crystallised  sodium  sulphide, 
30  kilos,  of  sulphur,  and  75  litres  of  water  is  boiled  for 
30  hours  under  a  reflux  condenser,  the  dyestuff  being  then 
separated  according  to  the  method  given  in  the  preceding 
specifications  (_v.  supra). — T.  A.  L. 

Azo-Colouring  Matters  [Broicn.~]  ;  Manufacture  of  Mor- 
dant   Dyeing   .     C.    D.  Abel,   London.     From  The 

Actiengesellschaft  fur  Anilin  Fabrikation,  Berlin.  Eng. 
Pat.  10,294,  June  5,  1900. 

Duzotised  picramic  acid  is  combined  with  1 .2.4-  or  with 
1.3.5-chlorophenylenediamine.  For  instance,  22  4  kilos, 
of  sodium  picramate  and  20  kilos,  of  concentrated  hydro- 
chloric acid  (sp.  gr.  1-16)  are  dissolved  in  water,  and  the 
solution  is  diazotised  with  6-9  kilos,  of  sodium  nitrite.  The 
diazo  solution  is  then  slowly  run  into  a  solution  of  1 4  •  5  kilos, 
of  chlorophenylenediamiue  (C1:(NH2).,  =  1:2:4),  and  after 
stirring  for  several  hours,  5 -3  kilos,  of  sodium  carbonate  are 
slowly  added,  the  solution  is  heated  and  the  dyestuff  is 
salted  out.  The  product  dissolves  easily  in  water,  and  dyes 
chrome  mordanted  wool  deep  brown  shades  very  fast  to 
milling  and  light.  The  1.3.5  isomeride  produces  some- 
what redder  shades.  — T.  A.  L. 

Dyes    or    Colouring   Matters    [Brown]  ;    Impts.    in    the 

Manufacture  or  Production  of  Substantive .     G.  W. 

Johnson,  London.  From  Kalle  and  Co.,  Biebrich-on- 
Rhine,  Germany.     Eng.  Pat.  8229,  May  3,  1900. 

Sclpiiite  waste  lyes  (resulting  from  the  manufacture  of 
sulphite-cellulose)  when  fused  with  sulphur  and  an  alkaline 
sulphide  yield  dyestuffs  containing  sulphur  and  giving  deep 
brown  shades  on  unmordanted  cotton  from  a  hath  containing 
sodium  sulphide  and  Glauber's  salt  or  common  salt.  The 
sulphite  waste  lye  before  use  is  preferably  freed  from  lime 
and  concentrated  to  28°  B.  A  mixture  of  20  kilos,  of 
sulphite  waste  lye  so  treated,  and  20  kilos,  of  crystallised 
sodium  sulphide  is  heated  in  an  iron  pan,  and  7  kilos,  of 
finely  ground  sulphur  are  added  to  the  melt,  which  is  then 
heated,  with  constant  agitation,  to  120° — 130°  C.  until  it 
becomes  semi-solid.  It  is  then  haked  at  about  180°  CI.  in  a 
stove  until  quite  dry  and  friable.  The  product  so  obtained 
is,  when  ground,  a  black  powder,  soluble  in  water  to  a  deep 
brown  solution.  It  dissolves  in  sulphuric  acid  with  a  brown 
colour,  giving  a  dark  brown  precipitate  on  dilution  with 
water.  The  aqueous  solution  is  unchanged  by  caustic  soda 
lye,  whilst  hydrochloric  acid  produces  a  dark  brown  pre- 
cipitate.— T.  A  L. 

Blue    Sulphurised    Dyestuff;    Manufacture    of  a    

O.  Imray,  London.  From  the  Farbwerke  vorm.  Meister* 
Lucius  und  Briining,  lloechst  a/Main,  German v  Ene' 
Pat.  7261,  April  19,  1900. 

When  p-amino-p-hydroxydiphenvlamine  sulphocarboxylic 
acid  1.2.4-OH.C02H.C6B3.XH.C6H3.S03H.XH.,.1.2.4 
is    heated  with  dilute   acids  under  pressure,  the  sulphonic 
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is  split  off  and  the  resulting  p-nmino-p-hydroxy- 

dipheuyl.uniue  carboxylie  acid  when  fused  with  sulphur  aud 

ue  sulphides  gives  a  faat  blue  cotton  dyestuff.     About 

30  kilos,  of  the  diphenylamine  carboxylie  acid  are  gradually    j 

adled  at  aboul  140   C.to  a  fused  mixture  of  100  kilos,  of 

m  sulphide  and  10  kilos,  of  sulphur.     The  temperature 

elually  raised  to  160  —800°  C.  until  the  melt   becomes 

quiescent   and  begins  to   solidify.     It  i-  then  dissolved  in 

water,  an  1  the  dyestuff  is  precipitated  as  a  leuco  compound, 

together  with  sulphur,  by  adding  hydrochloric  acid.     The 

tiltered  precipitate  is  extracted  with  sodium  carbonate,  aud 

this  solution  is  oxidised  by  means  of  a  current  of  air,  when 

the  dyestuff  is  precipitated  as  a  dark  powder  with  a  metallic 

lustre.      It    is   sparingly  soluble  in  water,   aud   dissolves  ill 

concentrated  sulphuric  acid  to  a  dark  blue  solution. 

— T.  A.  L. 
Brotrn  Dyestuff  for  Cotton  from  1 .8.  Dinitro-naphtlialne  ; 

Manufacture  if  a  .     0.  Imray,  London.     From  the 

Farbwerkc  vonn.  Meister,  Lucius  und  Briiuing,  Hoechst 
a  Main,  Germany.  Eng.  Pat.  8873,  May  14,  1900. 
Okdeh  the  conditions  described  below,  l.l'.dinitro- 
uaphthalene  can  be  converted  into  a  brown  dyestuff  for 
cotton,  which  is  characterised  by  great  fastness.  A  solution 
of  200  kilos,  of  sodium  sulphide  (Na,S.9HsO)  in  .".0  litres 
■f  water  has  gradually  added  to  it  at  about  50"  C,  30  kilos, 
of  finely  powdered  1 .  l'.dinitronaphthalene.  The  mixture 
i-  then  evaporated  to  dryness  on  the  water-bath.  The 
product  thereupon  is  transferred  to  tin  trays  and  heated  at 
160  — 180  C.  for  about  5 — 6  hours,  until  it  becomes  quite 
hard.  The  dark  brown  mass  obtained,  may,  after  grinding, 
be  directly  employed  for  dyeing,  It  dissolves  readily  in 
water  to  a  deep  brown  solution,  from  which  the  dyestuff 
may  be  precipitated  by  acids  a?  a  dark  brown  amorphous 
mas-,  insoluble  in  pare  water,  readily  soluble  in  caustic 
alkalis,  sodium  carbonate,  and  ammonia. — T.  A.  L. 

Dgestuffi    [Yelli        Orange]  for  Collon,    Fast  to  Alkali, 
Acid,  mill   Light;    Manufacture  of  Substantive  . 

I  I.  Imray,  London,  From  the  Farbwerkc  vonn.  Meister, 
Lucius  und  Bruning,  Hoechst  a  Main,  Germanv.  Fng. 
Pat.  10,127.  June  1.  1900. 
By  combining  diazotised  Primuline  with  5. pyrazolone 
derivatives,  yellow  to  reddish-orange  dyestuffs  are  obtained 
fast  to  alkalis  and  light.  The  products  formed  are  hydra- 
zones  of  the  corresponding  4.ketopyrazolone>.  Fcr 
instance,  a  solution  of  75  kilos,  of  Primuline  acid  and  7  kilos, 
of  sodium  nitrite  in  1,000  litres  of  water  is  run  into  3G  kilos, 
of  hydrochloric  acid  (30  per  cent.)  and  100  litres  of  water. 
After  stirring  a  few  hours,  the  diazo  compound  so  obtained 
is  run  into  a  solution  of  27  kilos,  of  l-p-sulphopbenvl-3- 
methyl-5-py  razolone,  and  30  kilos,  of  sodium  carbonate  in 
about  JniJ  litres  of  water.  The  combination  is  soon  com- 
plete, and  the  dyestuff  is  then  salted  out.  It  forms  an 
orange  yellow  powder,  very  easily  Boluble  in  water  to  a 
reddi>h  yellow  solution,  which  becomes  redder  on  adding 
caustic  alkali.  An  excess  of  mineral  acid  gives  an  orange 
precipitate,  whilst  the  solution  of  the  dyestuff  in  concen- 
trated sulphuric  acid  is  light  yellow.  The  following  pyra- 
zolone derivatives  are  also  suitable  for  the  purpose  of  this 
invention  :  —  1-pheuy  l-3-methyl-5-pyrazolone,  1-pbenyl- 
5-pyrazolone-3-carboxylic  acid,  and  l-p-sulphophenyl-5- 
pyrazolonc-3-carboxylic  acid. — T.  .V.  L. 

Djcstuff  [Brown,  Greg]  for    Wool ;    Manufacture  of  a 

.     0.  Imray,  London.      From   the  Farbwerke  vorm. 

r,  Lucius  und  Bruning,  Hoechsl  ;>  Main,  Germany. 
Pat  11,348,  June  22,  1900. 

By  diazotisingp-chloro-o-aniinophenol-o-sulphonie  acid  and 
billing  it  with  7-aminonaphthol  sulphonic  acid  in 
alkaline  solution,  a  dyestuff  is  obtained  which  gives  reddish 
brown  shades  on  wool  from  an  acid  bath,  whilst  subsequent 
treatment  with  bichromate  produces  a  bluish-grey  shade, 
tiling  and  light.  The  chloro-aminophenol 
sulphonic  aeid  i-  obtained  by  first  sulphonatiug  and  nitrating 
p-dichlorobenzene,  then  treating  the  product  with  alkali,  and 
subsequently  reducing  it.  A  solution  of  2  15  kilo-,  of 
sodium  p-chloro-o-an  l-o  sulphonate  is   diazotised 

wilh    7-2  kilos,  of  sodium   nitrite   ami   30   kilos,  of  hydro- 
chloric acid  in  the  usual  manner.      The  intensely   v'ellow 


diazo  solution  is  gradually  added   to  a  solution  of 
of  p-aminonaphthol  sulphonic  acid  aud  3D  kilos,  of  sodiu 
carbonate.       The   combination    takes   place   slowly,  ul„l 
complete  in  about  24  hours.      The   solution   i-    tl .,.. 
for  a  short  time  to  100°  C,  aud  the  dyestuff  i<  pn 
with   salt.       It   forms  a  greyish-black   powder,  soluble 
water  to  a   bluish-red  solution,  and  dissolves  in  sulphin 
acid  to  a  red  solution. — T.  A.  L. 

Colouring  Mailers  [Brown]  from  1-5  Nophtkj/ltm  I 
amine;  The  Manufacture  and  Production  of  Mii 
Jiisazo — — .  J.  Y.  Johusou,  Loudon.  From  The  Badis 
Anilin  und  Soda  Fabrik,  Ludwigshafen,  Germany.  £1 
Pat.  9287,  May  19,  1900. 

Mixed   disazo  dyestuffs   are    obtained  by  combining  1 
molecular  proportion  of  the  tetrazo  compound  from  I 
tiaphthylene   diamine     with    one   molecular    prop 
salicylic    acid    iu    alkaline  solution,  and  subsequently  c 
biniug  the  intermediate  product  so  formed  with  -omc  01 
usual  dyestuff  component.     The  dyestuffs  produced 
used  for  dyeing  chrome-mordanted  wool,  or  they  will 
unmordanted  wool   from  an  acid  bath,  and,  ■ 
treatment   with   chromates,  yield  shades  which  an 
fulling.     For  example,  the  tetrazo  solution  from  2311  ki 
1   of  1.4'-naphthylene  diamine  hydrochloride  (ri'1/1  I 
39,954)  is  added   with  constant  agitation  to  5,000  litr. 
water  containing  138  kilos,  of  salicylic  acid  and  800 
calcined  soda.    The  intermediate  compound  produce 
remains  in  suspension,  is  treated  with  250  kilos,  ol 
2.3'-naphthol  sulphonate  dissolved  in  3,000  litre-  0 
After  stirring  for  several  hours,  the  dyestuff  sepu 
and  can  be   collected   in  the  usual  way.     It   dyes  « 
from    an   acid   bath,   and   subsequent    chroming  j 
brownish-red  shade. — T.  A.  L. 

Colouring    Matters    [Black]    therefrom;  Man. 
Condensation    Products  from    Para-am 

Homologues,  and  of .  C.  Rudolph,  OD 

Germany.     Eng.  Pat.  10,293,  June  5,  1900. 

Certain  condensation   products   of  p-aminopbenol,    * 
heated  with  sulphur  and  alkaline  sulphides,  yield  new 
dye-tuffs     for    unmordanted    cotton.      The    conden    11 
products  are   obtained  by  the  action  of  p-amtni 
p-aminophenol  hydrochloride,  ami  by  the  action  of  aro  n 
nitro  compounds  on  p-aminophenol  in  presence  of  coi  i» 
ing  agents  under  certain  conditions.     When  a  mint'   ■ 
11    kilos,    of  aminophenol   and   15   kilos,  of  aniinni  I 
hydrochloride  are  heated  together  for  5 — 6  hour-  '<> 
210    <_'.,  or  for  10  hours  at  170°  C,  the  p-dihydro 
amine   formed   at     the   commencement    of    1! 
disappears,  and  is  transformed  into  a  new   pi 
is    insoluble  in    dilute    hydrochloric  acid    and 
soda  lye  to  an   intense  blue   solutiou.     By  using  a    - 
proportion  of  base,  auother  condensation  product  is  . 
For  instance,  33  kilos,  of  ;i-aminophenol  and   15  k  ■■ 
p-aminophenol  hydrochloride   are   heated  for   10  In  - 
160° — IS0°C.     The  mass,  after  cooling, 
dilute  hydrochloric  acid  aud  filtered,  the   residi 
above-mentioned   condensation    product.      Tl 
treated  with  dilute   sodium  acetate   solution,  which 
tates   the    new    condensation    product.     The 
filtered  boiling,  when  the  p-dihydroxydiphenylai 
simultaneously  separates  from  the  tiltratc  on  w 
new  condensation  product  is  a  bright  gn 
turns  blue  in  the  air.     It  dissolves  to  a  n 
in   soda  lye.     As  an   example  of  a  condensation    ■ 
obtained  with  a  nitro-compound,  10 kilos. of  p 
5  kilos,    of  p-aminophenol    hydrochloride,  and  61 
o-nitrophenol     are     heated     together    until    re 
mences  at   II",     C.     The   melt  is  then   1 

hours  to  1C0  —170    ('.     The   product  ol 

a  hard  metallic-like   mass   on  cooling,  dissolvi 

soda  lye  with  a  violet-blue  colour,  ni 

with  concentrated  sulphuric  acid.     For  the  pi 

a  dyestuff  from   it,  10  kilos,  are  heated   witfl   J 

sulphur  and  50  kilos,  of  sodium  sulpbidi 

1  11,  _180    C.     The  new  dyestuff  dissolve*  1 

tion  in  water,  from    which  hydrochloric  acid  thn 

a  gretnish-bla -k  precipitate.     The  dyestuff  1 
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i,  k  abides  on  cotton  according  to  the  strength  of  the 
eing.  For  the  production  of  adyestuff  from  the  first- 
.1  condensation  product  (see  above),  12  kilos,  of 
piodncl  are  mixed  with  30  kilos,  of  crystallised  sodium 
Iphide  and  4  kilos,  of  sulphur,  and  heated  for  several 
UN  at  180 — --H  C.  The  melt  dissolves  in  water  to  a 
ickish-bloe  solution,  from  which  hydrochloric  acid  throws 
i  a  black  precipitate.  The  alkaline  solution  of  the  dyc- 
ilV  is  decolorised  by  zinc  dust,  the  original  colour  being 
tored  on  exposure  to  air.  The  product  dyes  unmordanted 
ton  black  from  an  alkaline  bath  containing  salt. 

— T.  A.  L. 

-TEXTILES:  COTTON,  WOOL,  SILK,  Etc. 

ilroceitulose  ;   Preparation  of ,  from   Cellulose,   by 

\feans    of    Olacial    Acetic    Acid    and    Chlorine.     K. 
^thauier,  Hamburg.   French  Pat.  304,723,  Oct.  20,  1900; 
Chem.  /..it.  1901,  25,  [25],  270. 

uu  is  made  for  the  preparation  of  a  hydrocellulose 
ieh  possesses  the  remarkable  property  of  yielding  acetyl 
vitives  readily  soluble  in  water  and  alcohol,  and  thus 
ering  from  analogous   compounds  previously   obtained. 

■  cellulose  is  treated  with  glacial  acetic  acid  containing 

■  chlorine  at  65° — 70°  C.  The  reagent  is  prepared  by 
<in<;  the  chlorine  into  the  acid  until  the  latter  acquires  a 
iow  coloration,  complete  saturation  being  unnecessary. 
the  end  of  the  treatment  the  cellulose  shrinks,  and  is 
i   filtered   off,  washed  with  water,  dried  at  70°  C,  and 

led.  This  hydrocellulose  is  a  white  powder,  feeling 
sand  to  the  touch.  It  offers  great  resistance  to  the 
acids  and  alkalis,  but  is  dissolved  by  concentrated 
ic  acid,  forming  a  reddish-brown  solution,  from  which 
er  precipitates  a  nitro-derivative  resembling  ivory. 
Vith  acetic  acid  alone,  a  brownish  hydrocellulose  is 
lined,  as  described  by  Girard  (Ann.  Chim.  Fhys.  1891, 
I,  but  the  colour  of  this  renders  it  unsuitable,  e.g., 
photographic  purposes. — C.  A.  M. 


>l ;  Action    of  Nitrous    Acid    on   .     A.    Lidow 

russ.  phvs.-chem.  Ges.  32,  766—774.    Chem.  Centr. 
'01.1,  [12],  703. 

action  of  nitrous  acid  on  wool  is  similar  to  that  of 
c  acid,  except  that  in  the  latter  case  the  yellow  reaction 
iuct  is  stable  to  light,  whilst  in   the  former  it  is  not. 
action  usually  causes  the  wool  to  lose  weight  ;  only  in 
case — by  the  action   of  nitric  acid  in  the  cold  for  18 
rs— was  a  small   increase   in    weight   observed.      The 
Iuct  obtained  by  the  action  of  nitrous  acid  has  a  coarse 
ng  to  the  touch,  and  it  is  readily  acted  upon  by  reducing 
,s.  the  yellow  colour   changing  to   brown.     It   has  an 
reaction,    decomposes    carbonates    at    50°— 60°   C., 
itet  iodine  from  a  solution  of  potassium  iodide,  and 
nies  blackened  at  110°— 120°  C.     Dyestuffs  are  6xed 
readily  by  the  nitrated   product   than  by  the   original 
The  nitrated  wool  is  non-hygroscopic,   and  has  an 
number  169  and  iodine  number  4 '7,  as  compared  with 
lumbers  38  and  18-4  respectively  for  wool.     It  con- 
test nitrogen  than  the  original   wool,  although  during 
rocess  there  is  an  absorption  of  nitrogen  in  the  form  of 
and  nitroso-groups.      Attempts    to    determine    the 
ity  of  gases  liberated  during  the  nitration  did  not  give 
nlant  results.— A.  S. 


I  Artificial :  Identification  and  Determination  in  Mixed 
Fabrics.     M.  Duyk. 
See  under  XXIII.,  page  509. 

PATENTS. 

'■lay  and  Mercerising  Cotton    Yarn.     O.  Kopp  and 
Csnelli,    Audernach,    Germany.     Eng.    Pat.    8654, 
I  •  in,  1900. 

asism  is  employed  of  such  a  kind  that  when  the  yarn 
the    mercerising   tank   at    its  natural    length,   it   is 

ted  while  being  mercerised,  relaxed   while  the   mer- 

%  fluid  is  being  squeezed  out,  and  stretched  again 
it  is  being  washed  and  dried.     A    better    result   is 

a  when  adopting  these  conditions   than  with  those 


I 
I 


ordinarily  employed.  (See  also  this  Journal,  1898,  149. 
240,  845,  488,  573,  756,  840,  and  1141;  1899,  36,  136, 
267,  490,  680,  911,  and  1122;   1900,48,  144,  240,  and  821.) 

—  C.  M. 

Mercerising  or  Imparling  it  Silky  Lustre  to  Yams  and 
Fabrics  of  American  or  Short-staple  Cotton.  V.  \V. 
Golby,  London.  From  F.  A.  Iteichmann  and  C.  A. 
I.agerqvist,  Varberg,  Sweden.  Eng.  Pat.  14,283,  Aug.  9, 
1900. 

The  ordinary  process  of  mercerising  cotton  yarn  is  only 
applicable  to  long-staple  or  Egyptian  cotton.  This  process 
is  suited  to  American  or  short-staple  cotton.  The  well- 
gassed  yarn  is  boiled  in  caustic  soda  of  7'  Ii.  for  two 
hours.  It  is  then  partially  dried  in  a  centrifugal  pump, 
and  afterwards  steeped  for  about  10  minutes  in  soda  lye 
of  45°  B.  at  80°  C,  with  the  addition  of  as  strong  a 
euprammonia  as  possible,  the  quantity  of  the  latter 
depending  on  the  thickness,  twist,  and  closeness  of  the 
yarn.  The  material,  still  hot,  is  rinsed  with  boiling  water, 
or  with  cold  dilute  nitric  acid,  1° — 5°  B.  It  is  cow  thoroughly 
washed  and  steeped  for  about  eight  minutes  in  nitric  acid  of 
35°  B.  at  5°  C.  Finally  it  is  thoroughly  washed  in  cold 
water.     Finer  yarns  need  more  euprammonia. — C.  M. 

Textile   Fabrics;  Drying   Muisl    ,    ichile    Stretched 

P.  Kahn,   Niederlahnstein,  Geimany.     Eng.   Pat.    1374, 
Jan.  21,  1901. 

To  avoid  taking  the  fabrics  off  the  rollers  after  mercerising, 
and  further  to  adapt  rollers  to  suitable  widths  of  material, 
the  rollers  are  either  made  of  discs  clamped  together  by 
means  of  screws  in  the  axle,  or  the  rollers  are  placed  on 
long  axles  so  that  they  may  slide  longitudinally  one  over 
the  other,  thus  squeezing  a  maximum  width  (the  width  of 
the  roller)  or  any  smaller  width.  When  the  disc  device  is 
used  they  are  made  to  abut  very  accurately  one  against  the 
other,  and  the  number  of  discs  suitable  to  the  width  of  the 
fabric  is  employed. — C.  M. 

Textile  Materials  with  Circulating  Fluids  ;   Treating . 

K.  Weiss,  Kingersheim,  Mulhouse.    Under  Internat.  Conv. 
Eng.  Pat.  2283,  Appl.  for  U.  Kingdom,  Feb.  1,  1901. 

This  process  is  an  improvement  on  that  of  Eng.  Pat.  486,- 
Jan.  8,  1900,  (this  Journal,  1900,  345).  The  improvement 
consists  in  having  a  reserve  tank  interposed  in  the  circu- 
lating liquid,  away  from  the  tank  containing  the  material 
which  is  being  treated.  This  extra  tank  is  further  in  con- 
nection with  a  tank  containing  concentrated  liquor.  As  the 
water  in  the  working  tank  is  evaporated  and  the  liquor  ir± 
consequence  gets  stronger,  a  quantity  is  from  time  to  time 
run  into  the  interposed  tank,  thus  keeping  np  the  dilution 
without  materially  altering  the  conditions. — C.  M. 

Artificial  Silh,  suitable  for  the  Production  of  Threads 
and  Films.  3.  Duquesnov,  Paris.  Eng.  Pat.  8799, 
May  12,  1900. 

Celi.dlose  is  nitrated  in  a  mixture  of  nitric  and  sulphuric 
acids  in  the  ordinary  way  of  making  pyroxylin.  200  grms. 
of  the  nitrocellose  (dry)  are  dissolved  in  a  litre  of  equal 
quantities  of  acetone,  acetic  acid,  and  amyl  alcohol. 

The  solution  is  filtered  and  then  expressed  from  fine 
jets.  It  solidifies  instantly  on  coming  through  the  jet, 
owing  to  the  evaporation  of  the  acetone,  and  can  be  wound 
and  formed  into  hanks. 

These  hanks  are  denitrated  by  digesting  them  for  some 
hours  preferably  in  a  solution  of  ammonium  sulphydrate. 

They  arc  then  washed  well  with  water  and  dried. — C.  Mf. 

Yl.— DYEING.  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

Broun  Colour  suitable  for  being  "  Over  -  Dyed"  in 
(he  Piece.  C.  Thurm.  Farber-  Zeit.  1901,  12  [51. 
72—73.  '   L   J 

Piece-goods  containing  coloured   threads  are   sometimes 

dyed  in  another  shade,  and  the  colour  of  the  dyed  yarn  is, 

j  of  course,  more  or  less  modified  during  this  process.     A 
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brown  dyed  with  Anthracene  Chrome  Black  F.  Anthra 
Wllow  C,  and  Diamine  Fast  Red  F,  is  well  suited  for 
Dg  jam  intended  to  form  the  ooloured  threads,  since 
it  does  not  bleed  into  the  paler  shade  dyed  in  the  piece; 
aud  other  shades,  Bach  as  olive,  drab,  &c.,  prodaoed  with 
the  same  three  dyestuffs,  possess  the  same  advantage. 
The  effect  of  the  piece-dyeing  on  the  coloured  yarn  is  least 
noticeable  when  the  second  shade  is  of  the  same  tone  as  the 
first,  only  differing  from  it  in  depth.  If  a  navy  blue  is 
dyed  on  pieces  with  brown  stripes,  the  stripes  will  become 
black,  and  scarlet  stripes  are  chanced  to  a  deep  cherry-red. 
as  effects  nay  be  obtained  by  dyeing  in  the  piece, 
goods  which  have  been  woven  from  mixture  yarns,  i.e., 
varus  produced  from  a  mixture  of  white  wool  and  wool 
which  has  been  dyed  in  fast  colours. — R.  B.  B. 

Parmitrmtiline    Bed ;    Note    on    the    Printing-  of . 

B.  .1.  Flintoff.    .1.  Soc.  Pyers  and  Colourists,  1901,  17, 

[3],  59— 
Ix  printing  a  seven-colour  chintz  pattern  two  rollers  of 
Paranitraruline  lad  were  employed.  The  remaining  colours 
were  produced  by  means  of  Auraruine,  Khodamine  6  G, 
Brilliant  Green  aud  Auramine,  Logwood,  and  Victoria  Blue. 
The  cloth  was  prepared  in  an  aqueous  solution  of  /3  naph- 
tholate  of  soda,  printed  in  the  above  colours  with  one  roller 
of  Paranitraniline  Bed  in  the  peg  colours  and  the  other  in 
the  blotch,  and  then  aged,  fixed,  and  soaped.  Since  the 
I ii  roller  usually  withdraws  very  little  colour  from  the 
colour-box  it  does  not  require  additions  of  new  colour,  aud 
tends  to  decompose  owing  to  agitation  in  the  hea'ed  atmo- 
sphere behind  the  printing  machine  ;  the  printer  therefore 
empties  the  red  peg  colour-box  after  every  two  or  three 
lumps  of  cloth.  As  a  rule  this  is  not  necessary  with  the 
blotch  red  since  it  requires  much  more  colour  and  the  box 
is  frequently  refreshed,  but  in  this  particular  design  both 
rollers  placed  approximately  equal  amounts  of  colour  on  the 
cloth.  The  red  blotch  in  the  third  lump  of  cloth  was  not 
as  cood  as  in  the  previous  ones,  and  from  the  fourth  to  the 
sixth,  when  the  machine  was  stopped,  it  changed  by  grada- 
tions from  a  yellow  shade  of  red  to  an  orange.  The 
discrepancies  in  the  shade  were  more  particularly  marked 
after  the  soaping  and  subsequent  processes. 

After  considering  all  possible  causes  for  the  defect  it  was 
finally  concluded  that  it  must  be  due  to  the  use  of  fermented 
starch  thickening.  After  the  initial  decomposition  of  the 
thickened  dia/o  compound  has  taken  place,  owing  to  the 
influence  of  the  fermented  starch  paste,  the  rate  of  decom- 
position is  represented  by  an  ever-increasing  factor  up  to 
the  point  when  no  red  precipitate  can  be  obtained  by 
mixing  the  solution  with  an  alkaline  solution  of  /3-naphthol. 
Kxpenmeuts  showed  that  the  influence  of  the  decomposing 
diazo  compound  on  the  colour  of  the  oxy-azo  compound  is 
somewhat  remarkable.  Up  to  a  certain  point  the  regularity 
of  decomposition  is  indicated  by  the  gradual  increase  in  the 
yellowness  of  the  shade  of  red,  but  when  this  stage  has  been 
reached  the  colours  vary  very  rapidly  from  red  to  orange 
and  light  brown.  The  following  proposition  must  be 
accepted  as  true  : — The  rate  of  decomposition  of  a  thickened 
solution  of  the  diazo  compound  of  paranitraniline  is  a  pro- 
gressively increasing  quantiiy  up  to  a  certain  point,  which 
having  been  reached,  the  rapidity  is  infinitely  increased. 

In  the  case  under  consideration,  the  products  of  decom- 
position were  entirely  removed  from  the  peg  colour-box  at 
frequent  intervals,  whereas  in  the  blotch  colour-box  they 
were  allowed  to  accumulate  ;  hence  the  rate  of  decomposition 
was  much  greater  in  the  latter  case  than  the  former,  and  it 
-v  to  understand  why  the  peg  colour-box  gave  a  good 
1  tie-  blotch  colour-box  an  inferior  one. — R.  B.  B. 

Lactic  Acid  ;  Percentages  by  W  tight  and  by  Volume  in  the 

Sale   of .      O.   Eberbard.     Chem.  Zeit.   1901,  25, 

[27],  294. 

LACTIC  acid,  which  contains  50  kilos,  of  acid  in  100  litres, 
is  sold  by  certain  firms  as  50  volume  per  cent.  ;  it  really 
contain!  18  per  cent,  by  Weight.  The  author  points  out 
that  misconceptions  are  sure  to  br  caused  by  this  method  of 
description,  though  there  is  no  doubt  of  the  convenience  in 
using  a  dilate  acid  of  such  strength,  which  can  be  measured. 
The  correct  description  of  such  50  per  cent,  acid  would  be 


••  lactic  acid  of  50  parts  by  weight  in   10)  volumes.' 


"  60  weight 
UK)  volume 


=    43    per   cent.   I 


might   be   abbreviated   to 
weight."— A.  C.  W. 

Laclolin  in  Dyeing  Hals.      Deutsche  Hutrnachei 
31,  [45]. 
In  using  "  laetolin'-  (.this  Journal,  1S99,  491)  for  i 
potassium  bichromate  in   dyeing  hats,  the  bodies  should  I 
washed  in   clean  water,  or,  in  case  of  light   shade 

with  a  0-3  per  cent,  solution  of  ammonia.     The 

bath  for.  66  lb.  (or  20  dozen)   hat  bodies   is 
450  gnus,  of  potassium  or  sodium  bichromate  ami  9i 
of  laetolin,  the  bodies  being  entered  at  7n   C  ,  worki 
aud  the  bath  raised  to  bailing ;  after  ;,  hour  300  i 
sulphuric  acid  are  added  in  a  diluted  state,   and  1. 
continued  for  '.  hour  longer.     For  light  shades,  a  wesik 
bath  is  used  ;  and  in  the  case  of  carbonised  hat  bodies  t 
initial  temperature  is  reduced  to  30 '  C,  the  hats  being  boii 
for  ~ — ^  hour  after  working  about  for  i  hour.     For  da 
blues,  browns,  &c,  3  litres  of  ammonium  acetate  are  add 
to  the  bath. 

The  mordanted  bodies  must  not  be  allowed  to  dry  beft 
dyeing,  and  should  therefore  be  wetted  with   ho!  n 
boiled.     The   dye  bath  contains  1,000   litres  of  «  . 
3  litres  of  ammonium   acetate;  the   bodies  are  eal 
30°  C,  worked  about  for  i-  hour,  and  boiled  for  an  eqi 
period,  then  turned  and  boiled  till  finished,  1  to  I J  litres 
acetic  acid  being  added  to  the  bath.     To  make  up  thecal, 
exactly  to  pattern,  chrome-proof  aniline  dyestuffs  are  u 
when  the  difference  is   slight,  but  when  the  divers 
greater  the  bath  is  cooled  to  70°  C.,  and  Alizarin  d 
are  added.     The  subsequent  treatment  is  the  same 
tartrate  has  been  employed. 

Dyeing  Recipes. — Mordant  for  I.  and  II.  (for  20  do 
hat  bodies)  :  Potassium  (or  sodium)  bichromate,  300grn 
laetolin,  600  ;  sulphuric  acid,  150  grms. 

I.  Beige. —  Alizarin  Brown  (powder),  15  grms. ;  Diane 
Flavin     G    (pow.),    3    grms.;      Alizarin    Bed    S 

3  grms. 

II.  Grey. — Alizarin  Blue-black  B  (pow.),  5  gro  : 
Alizarin  Orange  N  (pow.),  5  grms. ;  Anthracene  I  I 
Vt'  G  G  (pow.),  3  grms. 

III.  Broun. — Diamond  Flavin  G  (pow),  50 
Alizarin  Blue-black  11  (pow.;,  30 ;  Alizarin  lirnivn 
200  grms. 

IV.  Olive. — Alizarin    Blue-black    B    (pow),   10  gn  : 
Alizarin    Brown   (pow.),  45;    Cerulein   S  W  (pa- 
grnis. 

V.  Havana. — Alizarin  Blue-black  B  (pow.),  15  gri  ; 
Diamond  Flavin  G  (pow.),  7  J ;  Alizarin  Orange  N 

10  ;  Alizarin  Brown  (pow.),  10  grms. 

VI.  Tobacco  Brown. — Alizarin  Brown  (pow.),  BO 
Anthracene    BlueWGG   (pow.),  5;    Alizarin   OraDg  S 
10  ;   Diamond  Flavin  C,  (pow.).--C.  S. 

Turkey  Bed  Oil ;  Detection  of  Iron  in   .      I 

Farber-u.  Zeugdr.  Zeit.  1901,  [50],  153. 

See  under  XXIII.,  page  508. 

Woollen  Industry  ;   Soaps  and  Turkey  Bed  Oils  in  tin    - 
A.    Steinberg.      Leipziger  F'iirber-  u.  Zeugdr.  Zeit. 
[50],  4,  14,  149—151. 
The  author  proposes,  as  a  substitute  for  the  ordinary    p 
and  Turkey  red  oils,  a  preparation  analogous   to  tl 
obtained    in    the   following     manner: — To    a   qi 
commercial   oleic  acid  (oleine)  contained  in  a 
concentrated   sulphuric   acid   (66°  B.)  is   addr 
portions  at  a  time,  during  10 — 12  hours,  the   m 
well  agitated,  and  the  temperature  kept  below  40°  CM 
the  dark  brown   viscous   liquid,  when  shaken 
water  in   a   test   tube,   gives   a   clear   solution.   "h" 

standing,  may  develop   a   slight    turbidity,   but    n 

separate  any  lajer  of  oil.     The  contents  of  il 
then  run  off  into  another  vessel  with  an   inclined  ' 
containing  a  concentrated   solution  of  Glauber's  said  « 
mixed,  and  then  allowed  to  stand  for  24  bo  Ms. 

The  salt  solution  is  run  from  below  the  oily  lav  ■• 
after  again  standing  and  separating  from  the  small  n  '" 
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•  may  lie  employed  in  dyeing,  as  a  Glauber's  salts 

mric  wad  solution. 

;;■   ,>il — "  sulpho-oleie    aciil  " — is    now    ready   for   use. 
baracteristic  properties  are  its  solubility  in  water  and 
t  ion. 

j'.\  acid  reaction   may  be  corrected   by  partial 

in   with  alkalis,  while,  for  milling  goods   dyed 

ids,  Indigo  or  Alizarin,  the  sulphonated  olein  is 

th  neutralised  in  dilute  solution  with  soda  or  ammonia. 

nulling  goods  dyed   with   a  colour  not  sensitive  to 

-fir  washing  acid-milled   goods,  for   the  removal   of 

•  acid,  \c.  tin-  sulphated  oleine  is  mixed  with  an  excess 

k  ili  until  the   turbidity  first    produced   disappears    and 

oured  liquid  is   obtained.     The   neutralised  oil 

„n  with  othei   soaps,  but  the  acid,  of  course,  lil«  rates 

ids. 

In     preparation  of  this  sulphonated  oleine  is 

..re  complicated   than   that  of  ordinary    soap, 

mhor  thinks  that   the  advantages   which   it   presents 

soap  in  its  solubility  in  both  acid  and  alkaline 

on  and  in  water,  and   the   other  properties  described, 

than  compensates  for  the  additional  trouble.     He  also 

i   that  less  of  it  is  required.— H.  I. 

tpkid*  Colours  ;  Analysis  of .     A.  Mevenberg. 

J.  Soe.  Dyers  and  Col.  17,  [3],  60. 

See  under  XXIII.,  page  508. 

■   Sulphide;  Action   of  Caustic  Potash   and   Soda 
on .     F.  Mollwo  Perkin. 

See  page  425. 
PATENTS. 


nd  Bleaching  Fabrics.    H.  K. 
Eng.  Pat.  65-23,  April  7, 


Armitage,  Bradford. 
1900. 

1  method  and  apparatus  for  automatically 
rollers  in  a  dyeing  machine,  in  which  all  or 
Hers,  when  in  use,  are  under  the  surface  of  the 

to  be  dyed  is  attached  to  lappings  placed  upon 

Projecting  fingers  are  secured  to  one  or  both 

-    o(  the  lappings  in  such  a  position   that  they  strike 

■■      and   actuate  mechanism   by    means  of  which   the 

he  rollers  is  effected. — E.  B. 

Washing,    and    Bleaching     Textile    Materials  ; 

I   tratus  for   .      P.   8chirp,   Barmen,   Germanv. 

I    Pat.  23,668,  Dec.  27,  1900. 

■    apparatus  described  in  Eog.   Pat- 22,948   of   ls'J9 

J,   1900,   243)   the  two   tanks    containing    the 

t'j  1  are  placed  above   the  vessel  containing  the   dye- 

iL;l  the  liquor  is  pumped  to  the  top  of  the  apparatus 

'•mn   through    the   goods    into    the   reservoir. 

times   happens   that   the   upper   parts   of  the 

I  are  dyed  more  intensely  than  the  lower  parts,  it  is 

*  utage  to  be  able  to  direct  the  flow  of  liquid  upwards 

the  goods,  and  this  is  effected  by  arranging  a  pipe 

N  from  the  centre  of  the  bottom  of  each  of  the  upper 

*■  hich  can  be  connected  above,  when  desired,  with  the 

>(  ranch  of  the  force  pipe,  through  which  the  liquor 

•±  the  tank.    Outlets  are   provided  near  the   top  of 

i :  for  the  liquor  to  return  to  the  reservoir. — B.  B.  B. 

'i  ting    Wool.    C.    D.    Abel,    London.     From    The 
I J  Gesellschaft  fur  Anilin-  Fabiikation,  Berlin,  Ger- 
Kng.  Pat.  8874,  May  14,  1900. 

I    x    materials    are   simultaneously   mordanted   and 

means  of   potassium  or  sodium  bichromate  and 

I  ammonium    salts,   along   with   suitable   dyestuffs. 

staining,  for   instance,  potassium  bichromate 

m  sulphate,  is   neutral  at  first,  but  gradualiv 

when  boiled,  a  part  of  the  ammonium  salt 

and  ammonia  being   given  off.     The   latter 

luces   the  small  quantity  of   chromic   acid, 

■»  U  at  the  same  time  been  set  free,  forming  water, 

and  chromic  oxide,  the  last  of  which  becomes 


fixed  upon  the  fibre.     As  an  example  of  the  process    — 
1  lb.  of  potassium  bichromate,  1  lb.  of  ammonium  snip], 
and  1  lb.  of  Anthracene  Red  are  dissol' 

boiling  water,  100  lb.  of  woollen  slabbing  arc  introduced, 
and  the  bath  is  connected  with  a  pump  and  circulated  for 
two  hours,  until  it  i~  exhausted  ;  the  sluhhing  is  then  rinse  I 
and  dried.  The  method  permits  of  the  addition  of  a 
number  of  dyestuffs  to  the  bath  without  the  formation  of  a 
precipitate  occurring.  The  dyestuffs  are  first  absorbed  by 
the  wool,  and  they  then  become  fixed  by  the  chromic  o 
as  this  is  formed,  the  reaction  continuing  in  this  manner 
until  practically  the  whole  of  the  dyestuff  and  chromium 
are  withdrawn  from  the  bath  and  combined  upon  the  wool. 
The  advantages  of  the  process  are  :  — (1.)  Mordanting  and 
dyeing  arc  accomplished  in  a  single  operation.  (2.)  The 
hath  is  exhausted,  so  that  several  dyeing  operations  may  be 
carried  out  consecutively  in  the  same  bath.  (3.)  The 
colours  formerly  obtained  by  after-mordanting  with  chrome 
are  directly  obtained.  (4.)  The  dyeings  are  unusually  eveo, 
and  thick  and  closely  woven  fabrics  are  well  peuetrated. 
(5.)  Many  dyestuffs  yield,  by  this  process,  colours  which 
are  richer  and  much  faster  than  those  hitherto  produced. 
(6.)  The  setting  of  the  dyebath  may  be  facilitated  by  the 
preparation  of  standard  mixtures  containing  the  dyestuff 
and  mordanting  compounds  in  the  neeessarv  proportions. 

— E.  B. 
Mordanting,    Dyeing,    £c. ;    Apparatus   for    .       K. 

Beruheim,     Augsburg,    Germany.       Eng.     Pat.     7680, 

April  25,  1900. 

The  materials,  namely,  yarns  or  tissues,  A  (see  figure),  to 
be  dyed,  are  wound  upon  a  number  of  pipes  a,  arranged 
together  in  a  circle,  and  perforated  on  their  outer  sides. 
The  pipes  are  closed  at  one  end  and  connected  at  the  other 
end  with  a  pnmp  or  a  vacuum,  compressed  air,  or  liquor 
chamber.     Dye  liquors  are  forced  or  drawn  through  the 


Dyeing  Appabatus. 

materials,  while  these  are  rotated  upon  the  roller  formed  b  .- 
the  system  of  pipes,  the  excess  of  liquor  being  removed, 
after  sufficient  action,  by  placing  the  pipes  in  communica- 
tion with  a  vacuum  chamber.  Compressed  air  is  passed 
through  yarns  or  the  like  to  open  or  blow  the  fibres,  in 
order  to  give  certain  desired  effects. — E.  B. 

Dyeing  icith  Amido-oxyanthraquinone  Sulphonic  Acids. 
H.  E.  Newton,  London.  From  The  Farbenfabriken 
vorm.  Friedrich  Baver  &  Co.,  Elberfeld,  Germanv.  En<r. 
Pat.  7686,  April  25,  1900. 

Several  amidohydroxy  -  derivatives  of  anthtaquinone, 
namely,  diamidoanthrachrysone   disniptonic   acid,  and  the 


_ 
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;  i  disulphonic  :\<--i«ls  of  p-diamidoanthrarufin  ami 
p-diamidochrysazin,  p.'sscss  the  property  oi  dyeing  un- 
lanted  wool  from  an  acid  bath.  It  b  is  been  found,  on 
using  these  dyestuffs  on  a  large  scale,  that  they  do  no! 
iriably  produce  the  same  colour;  for  ins:  ince,  diamido- 
anthrachrysone  disulphonic  acid  sometimes  gives  a  blue, 
sometimes  a  reddish  blue  or  red  colour.  The  other  dye- 
stuffs  mentiomd  show  a  similar  behaviour, although  the 
variation  in  colour  is  less.  The  production  of  such  reddish 
colours  is  avoided,  hy  adding  small  quantities  of  suitable 
reducing  age&ts,  such  as  sulphurous  acid  or  sodium 
bisulphite,  to  the  dyebath,  bright  violet  ami  blue  colours 
being  then  obtained:  thus,   diamidoanthrachrysone   disul- 

I  home  acid  under  these  conditions,  yields  a  pure  blue  colour, 
which  cannot,  except  accidentally,  he  otherwise  produced. 

— K.  1!. 

Indigo-Vat  Dyeing.       0.    Imray,    London.       From    The 
erke     vormals     Meister,     Lucius     und    Bitining, 
Boechst   a  Main,  Germany.     Eng.    Pat.  7829,  April  27, 
1900. 

I I  has  hitherto  been  found  impossible  to  produce  satis- 
factory deep  shades  with  indigo  by  a  single  immersion  in 
a  vat,  and  even  when  fairly  full  colours  are  thus  obtained 
by  the  use  of  a  very  concentrated  vat  the  indigo  is  only 
superficially  fixed  and  easily  rubs  or  washes  off. 

In  order  to  render  unnecessary  repeated  immersions  in 
the  vat,  advantage  is  taken  of  the  fact  that  free  indigo-wbite 
has  a  much  greater  affinity  for  both  animal  aud  vegetable 
fibre  than  the  sodium  or  lime  salt  hitherto  employed  in  the 
vats  has.  The  separation  of  indigo-white  in  a  neutral  or 
even  acid  hath  is  avoided  by  the  addition  of  certain 
substances,  such  as  gum,  glue,  gelatin,  dextrin,  starch, 
albumin,  .Sic,  and  vats  are  thus  prepared  which  yield  deep 
colours  by  a  single  immersion.  The  vat  may  either  be 
neutralised  before  dyeing  is  commenced  or  may  be  alkaline 
at  first,  a  neutral  or  even  acid  reaction  being  produced 
during  dyeing  by  a  gradual  addition  of  acid  or  acid  salts. 
A  dilute  solution  of  sodium  bisulphite  or  sulphurous  acid 
is  best  suited  for  acidifying  the  vat.  The  best  practical 
results  are  obtained  with  the  hydrosulphite  vat,  whilst  those 
vats  having  a  sediment,  such  as  the  copperas  and  zinc 
powder  vats,  are  less  suited  for  this  process,  as  the 
sediment  appears  to  combine  mechanically  with  the  greater 
portion  of  the  substance  added  for  dissolving  the  indigo- 
white  ;  but  if  the  clear  vat-liquor  is  drawn  off  from  the 
sediment,  these  vats  also  yield  good  result?. 

It  is  claimed  that  the  dyeing  is  thorough,  and  the  fast- 
ness to  milling  and  rubbing  far  superior  to  that  of  equally 
deep  shades  obtained  in  the  ordinary  manner. — K.  li.  13. 

Blue  to  Black-blue  Dyes,  Fast  to  Light,  from  Mono-azo- 
Dyestuffs  und  Copper  Salts  ;   Process  for  Obtaining   on 

Wool  Fibre .    O.  Imray,  London.     From  The  Farh- 

werke    vorm.   Meister,    Lucius    und    Bruniug,    Hoecbst 
a/Main,  Germany.     Eng.  Fat.  823",  May  3,  1900. 

The  mono-azo-dyestuffs  obtained  by  the  action  of  diazotised 
o-amidophenols  and  their  sulphonic,  nitro,  and  halogen 
derivatives  upon  1 .  l'-amidonaphthol  mono-  and  disulphonic 
acids,  are  altered  in  colour  and  rendered  faster  to  washing, 
alkalis,  acids,  and  especially  to  light,  when  they  are  treated, 
on  the  wool  fibre,  during  or  after  dyeing,  with  copper 
-alts.  The  colours  are  thus  changed  from  red,  violet,  aud 
black  into  blue,  green-blue,  and  black-blue  or  blue-green, 
respectively.  For  example,  6C  kilos,  of  wool  are  dyed, 
by  the  aid  of  2-4  kilos,  of  sulphuric  acid  and  12  kilos,  of 
Glauber's  salt,  with  1-8  kilos,  of  the  dyestuff  derived  from 
diazotised  o-amidonitrophenol  sulphonic  acid  and  1.1'- 
iliol-4-siilphonic  acid.  The  wool  is  then  treated 
in  the  hath  in  which  it  has  been  dyed,  with  1'8  kilos,  of 
copper  sulphate.  A  green  blue  is  thus  produced,  remark- 
able for  its  fastness  to  alkalis,  light,  and  steaming. 

■tion  of  copper  salts  upon  the  above  dyestuffs  is 
exceptional,  since  most  mono-azo-dyestuffs  are  affected  but 
little  in  shade  and  not  at  all  in  fastness  by  treatment  with 
dts.  Some,  indeed,  such  as  the  o-hydroxy-azo  dye- 
-tuff^  from  chronotropic  acid,  are  unfavourably  influenced, 
the  dyeings  produced,  being  of  no  practical  value. — E.  B. 


Colouring  Fibres  Composed  of  Vegetable  or  Animal  77. i 
Fibres.  O.  Comber,  Knutsford,  and  .1.  ( '.  i  |,  , 
Bewsey,  Warrington.     Eng.  Pat.  7388,  April  81,  190 


Tin-   process  consists  in  impregnating  fabrics  wit! 
mixed  with  coal-,  gas-,  or  wood-tar,  and  a  little  dye  or  o 
material,  such   as    ferric    hydrate.     A   suitable  in 
dyeing  "  khaki  "  is  the  following:   100  lb.  of  visa 
taining    10   lb.  of  dissolved   Cellulose,  is   mixed  tl 
with    4   lb.    of  gas-tar.      To   this,   ferric   hydrate  (frc  ; 
precipitated)  is  added,  and  also  about  10  oz.  of  priniu 
The  whole  is  mixed  well  and  made  up  to  about  800  lb, 
water,  aud  a  little  caustic  soda  if  necessary.     The  fahr  j 
impregnated    by   passing  it  through  squeeze   rollers..,  |, 
and  then,  if  cotton,  "  steamed  "  for  about  two   ho 
finally  boiled   in   brine  for   15   minutes,  washed,  bleach   f 
necessary,  washed,  and  finished. 

If  wool  is   to  be   dyed,  the  impregnation  is  foil' 
saturation   in   ammonium  chloride,  boiling  in  concenti  d 
brine,  washing,  drying,  and  finishing.  — C.  M. 

Dyeing,     Washing,    Mercerising    or   otherwise    7Yi 

Hanks   of  Yarn;  Machines  for  .      J.    ! 

and   W.   Menzies,    Wilkes-Barre,    Pennsylvania,   li  v 
Eng.  Pat.  20,136,  Nov.  8,  1900. 

The  machine  is  provided  with  a  series  of  horizontal  r<  r 
shafts  at  right  angles  to  the  main  driving  si 
connected  with  it.  Supported  by  the  end  portions  of  • 
shafts  are  extension  frames  bearing  an  upper  anil 
series  of  rollers  for  supporting  the  hanks  of  yi 
lower  part  of  the  frame  slides  upon  the  upper  pan 
parts  being  provided  with  suitable  guides  for  retain 
in  their  relative  positions,  aud  permitting  the  frm 
extended.  The  hanks  of  yarn  are  slipped  over  tli 
the  rollers  before  extending  the  frame. 

The  liquid  with  which   the   yarn   is  treated  is 
the  banks  by  a  spray  pipe,  and  pressed  into  tl" 
means  of  pressure  rollers,  which   are  arranged  si 
of  the   upper  yarn-carrying  rollers.     All  the  rol 

j   are  kept  constantly  in   motion,  and  the   rollers  St 
into  aud  out  of  connection  with  their  shafts  as 

I   Some  rollers  are  revolved  while  the  yarn  is  being  ; 
or  removed  from  others,  so  that  the   machine  as  a  wl 
kept  in  constant  operation. — R.  B.  B. 

Bleaching,  Dyeing,  and  otherwise  Treating  Yam 
Cheese,  Bobbin,  or  other  Compact  Form;  Ap\ 

.      J.   Brandwood,  Elton,  Bury,   Lanes.,  In: 

9722,  May  26,  1900. 

The  yarn   in   cops  or  similar  form  is  placed  on    I 
(   perforated  skewers,  which  are  attached  to  perform 
aud  through  which  the  liquor  is  circulated  by  in 
pump  as  described  in  a  former  specification  (  Bog 
of  1899,  this  Journal,  1900,  532— 533).    The  appamn 
sists  of  a  vat  with  one  or  more  circulating  pipes  ai 
preferablyprojeeting  upwards  from  the  bottom,  am ' 
is  connected  to  a  circulating  pump  beneath  or  DM 
At  both  sides  of  each  suction  pipe  arc   placed 
supports  for   the    cop   plates,  and    two    plates   are   " 
therein   back    to   back,    thus   enclosing    the 
Above  the  pipe  are  placed  transverse  horizontal  plat 
to  close  or  seal  the  top  of  the  suction  chamber  tliu- 
and  two  to  form  an   exhaust  chamber   (the  sides  oi  I' 
i   are   also   closed  by   the   cop  plates  as  the] 
purpose  of  withdrawing  moisture  from  the  cop-  SI 
raised  from  the  vat.     The  exhaust  chamber  is  en   ' 
with  an  air   pump,  and  the  latter  is  also  connected  f 
with  the  suction  chamber  in  order  that  air  ma;, 
from    the   cops   beforo   the   circulating   pumps  are  -'I 
action.— R.  B.  B. 

Indigo  Paste;  Processes  for  the  Preparation  of  u  '•' 
— —   [Reduced  Indigo).      W .  P.  Thool 
&c.     From  Gebruder  Flick,   Opladen,  Germany  I 
Tat.  2009,  Jan.  29,  1901. 

The    process  depends  on  the  reduction   of 
metals  in  a  state  of  fine  division  in  the  presence    ' 
centrated   ammonia.      A    soluble    indigo    pa 
strength  and   containing   no   fixed   alkali    U 
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10  vct\  gradually  t .  •  an  Intimate  mixture  of  natural  or 

aial  indigo  ami  a   metal    in  a  lin.-ly  divided    Mate  (zinc, 

•r  iron"),  a  defiuite  quantity  of  c  incectrated  ammonia 

ng  the  mas*  during  the  addition  and  for  some 

slum  aids,  and   finally   pressing  the  paste  to  free  it 

the  adhering  moisture. — It.  IS.  IS 


TIL-ACIDS.  ALKALIS,  AND  SALTS. 

line;  Preparation   of  ,  from   Sodium    Chlorate; 

d  Preparation  of  Phosphorus  Trichloride.    C.  Graebe 
r.  34,  [S],  645— 652. 

chlorine  gas   evolved  by   the   action   of  hydrochloric 
sp.  gr.   1-10 — 1-12  on  a  strong  solution'  of  sodium 
it  temperatures  of    10CT'  C.   and  above,  contains 
than    J   or  5  per  cent,  of  chlorine  peroxide.     For 
i  •  purposes  this  impurity  is  in  no  way  disadvantageous  ; 
I    n  be  destroyed    (with    production   of    an   equivalent 
ygen)  by  passing  the  gas  through  a  red  hot 
r  it  can  be  entirely  removed  by  washing,  if  small 
the  gas  only  are  needed   (a  wash  bottle  with 
of  water  will  secure  the  freedom  from  peroxide  of 
I  gnus,  of  chlorine  passing  through), 
.thor  operates  with  a  globular  flask  fitted  v,ith  an 
i'or  the  gas,  a  bent  tube  dipping  into  water  to  act 
re-gauge  and  safety-tube,  and  a  Bulk's  dropping 
I  (\n  which  the  dropping  is  regulated  not  by  a  stop- 
it  by  raising  a  rod  ground   into  the  funnel-tube),  the 
hich  is  drawn  out  and  recurved  so  as  to  deliver  the 
chlorate  solution  with    an   upward   direction.      The 
Marie  acid  is  placed  in  the  fiask,  heated  to  boiling 
100*  C),  and  kept   at  that  temperature   by   a  small 
I    while  the  sodium  chlorate  solution   (200  c.c.  contain 
;rnjs.— sp.   gr.    1-315)   is  allowed   to   flow    in   at    a 
rate  determined   by   circumstances.     A    litre    of 
oric  acid  of  sp.  gr.  1  •  12  aud  200  c.c.  of  the  chlorate 
lj  >n  furnish  about  175grms.   of  chlorine.     The  whole 

•  perfectly  regular  and  manageable. 

'  prepare  phosphorus   trichloride  (as  an   instance  of 

ilness  of  the  chlorine  process),  the  desired  quantity 

sphorus  is  covered  with   phosphorus  trichloride  (50 

sphorus  and  50  c.c.  of  trichloride)  in  a  250  c.c.  flask, 

ed  with  a  wide  entrance  tube  for  the  gas;  this  tube  dips 

I  ito  the  phosphorus  trichloride,  and  is  arranged  so  that 

cleared  by  pushing  up  or  down  a  glass  rod,  should 

nie  choked  with  pentaehloride.     The   flask   is  also 

ted  with  an  efficient  reflux  condenser.     Chlorine  from 

Ictilated  quantities  of  hydrochloric    acid  and   sodium 

v  (see  above)  is  now  led  in  as  rapidly  as  the  con-    I 

'rangement  will  allow.     Whenlthe  reaction  is  over, 
o-phorus  trichloride,  in  almost  theoretical   amount, 
I     directly  distilled  out  of  the  preparation  flask.     This    , 
1  allows  the  use  of  either  red  or  yellow  phosphorus  ;    ' 
e  former  an  excess  may  be  put'into   the  flask,  and 
a  at  the  end;  the   product  is  then  entirely  free 
»  .nosphorus,  and  from  phosphorus  pentaehloride. 

—J.  T.  D. 
\   Process;  Outhenin-Chalandre,    Electrolytic 
C.  Kershaw.     Electrician,  lnoi.  ±R     rs>a7 


Electrician,  1901,  46,   [23],  853— 

ocess,  protected  by  Eng.  Pats.  15,903  of   1893  and 

a  189G  (this  Journal,  1897,  4461,  is  now  being  used 

rea,  in  Switzerland  (by  the  Soc.  Anon.  Suisse  de  Tlnd. 

uni.  \  olta),  and  at  Moutiers,  in  France.    The  cell 

»n  inner  closed  anode  cell  A  (see  annexed  figure) 

round  carbon  anodes   I   connected  by  means  of 

support  1  .with  the  terminal  e,  a  pipe  H  serving  to 

the  electrolytic  chlorine  evolved.  The  sheet-irou 

•  -orming  part  of  the  plate  M  (the  top  of  which 

He  other  terminal)  are  contained  in   the  sloping 

,  which  are  hermetically  sealed  through  the 

me  anode  chamber,  but  which  allow  free  circula- 

l  cathode  liquid  through  them.     The  tubes  are 

in  place  by  the  arrangement  shown   at  Z.     The 

-e  suspended  in  rows  of  seven  between  adjacent  sets 

we  tunes.     Ihe  anode  solution  is  sodium  chloride, 

a    liquid   sodium    hydroxide.        The    evolved 


chlorine  is  carried  off,  and  is  mainly  used  in  the  manufac- 
ture of  bleaching  powder;  the  hydrogen  produced  at  the 
cathode  passes  up  the  sloping  tui.es  and  is  collected  in  a 
sheet-iron  hood  (shown  in  section)  and  thence  conducted 
away  to   bo  burnt  in  chlorine,  to  yield  HC1,  which  is  then 


Tjr^ 


passed  into  the  anode  cell.  The  caustic  soda  produced  is 
run  off  from  the  outer  cell  at  V  from  time  to  time,  as  neces- 
sary, and  as  the  hydrogen  passes  off  without  disturbing  the 
liquid  very  greatly.  Fairly  concentrated  solutions  of  soda 
may  be  obtained.  Soda  made  by  this  process  was  shown 
at  the  Paris  Exhibition  in  1900;  it  contained  97-6  percent, 
of  XaOH.  The  object  of  introducing  hydrochloric  acid 
into  the  anode  cell  is  to  break  up  CIO  compounds  into  H.,0 
and  CI,  any  excess  of  HC1  being  electrolysed,  and  yielding 
CI  at  the  anode  and  H  at  the  cathode  ;  but  chlorine  thus 
obtained  is  only  gained  by  a  double  expenditure  of  electrical 
energy,  for  the  chlorine  thus  yielded  must  first  have  been 
separated  from  XaCl  eleetrolytically.  Xo  figures  as  to 
working  cost  are  yet  available.  The  advantages  claimed 
for  the  Outhenin-Chalandre  type  of  cell  are:  complete 
separation  of  anion  and  cation,  with  consequent  pre- 
vention of  hypochlorite  and  chlorate  production;  and 
collection  and  utilisation  of  the  cathode-hydrogen.  The 
disadvantages  are  :  a  high  EMF,  due  to  the  dfaphragms, 
and  a  very  complicated  structure,  with  consequent  hich 
maintenance  charges.— W.  G.  M. 

Aluminium  Chloride  ;  Ammoniated .     E.  Baud. 

Comptes  Rend.  132,  [11],  690—692. 
A  study  of  the  thermal  properties  of  ALC16. 18XH3.  The 
substance  is  formed  by  saturating  aluminium  chloride  (or 
any  of  the  compounds  containing  less  ammonia)  with 
ammonia  at  -23'  C.  The  heat  of  formation  of  the  solid 
from  solid  aluminium  chloride  and  gaseous  ammonia  is 
317-85  cal.,  or  8-27  cal.  for  each  molecule  of  ammonia 
added  to  the  substance  ALC!6-  12XH,.  Observations  of  its 
dissociation-pressure  gave  the  figures  1790  mm.,  970  mm., 
481  mm.,  189  mm.,  at  0°,  —  10°-7,  —  22°-3,  —  37°C. 
respectively. — J.  T.  1). 

Ammonia    Solution  ;    Vapour  Pressure  of  Aqueous . 

E.  P.  Permau.  Proc.  Chem.  Soc.  1901, 17  [234],  46. 
The  vapour  pressure  of  aqueous  ammonia  solutions  of 
concentrations  varying  from  nothing  to  35  per  cent,  has 
been  found  by  a  statical  method  ;  the  temperatures  ranged 
from  0°  to  60°  C.  The  curves  showing  the  variation  of 
pressure  with  concentration  at  various  temperatures  are 
found  to  be  approximately  represented  by  the  equation 
p(100  — c)=ac  +  6c4;  a  and  b  are  constants,  c  is  the 
concentration  of  the  ammonia  in  the  solution. 

The  equation  may  be  put  in  the  form  p(100  —  c)  —  c.k. 
when    h  =  a  +  bc   and   is    the  reciprocal   of  the   solubility 
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Scient  The  variation  of  pressure  with  temperature 
(the  ooncentration  remaining  constant)  is  expressed  with 
fair  accuracy  In  the  equation  logp=a  +  Pt  +  yC,  «,  0,  and 
-,  being  constants,  of  which  •>  is  always  ■>  negative. 

The  constant  3  is  found  to  have  the  same  value  as  the 
mrresponding  constant  fonnd  in  the  expression  log.6=ir  + 
B'l  for  the  rate  of  escape  of  ammonia  from  aqueous  solution 
(.Trans.  Chem.  E  73,  ill). 

Ammonia  Solution  ;  Influence  of  Sodium  Sulphate   on   the 

Vapour    Pressure    of   Aqueous  .     E.  P.  Perman. 

Proc    ( hem.  Soc.  1901,17;  [234],  47. 

The  author  has  determined  the  vapour  pressures  of 
ammonia  solutions  containing  sodium  sulphate  in  solution 
at  temperatures  varying  from  26  to  47  C.  and  has  compared 
them  with  corresponding  solutions  of  ammonia  without 
sodium  sulphate.  The  curves  show  no  break  at  33^,  nor 
do  they  diverge  more  than  those  for  ammonia  solution. 
Hence  it  seem-  probable  that  the  sodium  sulphate  does  not 
.x.st  as  a  hydrate  in  solution. 

Barium    Monoxide    and   Dioxide;    Manufacture  of . 

K.  lleiuz.     Chem.  Zeit.  1901,  25,  [19],  199. 

The  yearly  consumption  of  barium  peroxide  is  computed 
to  amount  to  lt',000  tons.  Besides  being  employed  in  pro- 
ducing this,  barium  oxide  is  largely  used  in  sugar  manufac- 
turing, and  is  likely  in  future  to  be  used  to  an  increasing 
extent  in  that  industry,  as  the  deposits  of  the  chief  strontium 
minerals  appear  to  be  becoming  exhausted. 

The  following  methods  of  preparing  barium  oxide  are  too 
costly  to  succeed  at  the  present  time  : — The  precipitation 
of  barium  hydrate  from  soluble  barium  salts.  Decompos- 
ing barium  carbonate  by  means  of  superheated  steam,  which 
is  unsatisfactory,  from  an  industrial  point  of  view,  on 
account  of  the  inferior  yield.  The  decomposition  of 
barium  nitrate  by  heat ;  although  by  this  method  a  very 
pare  product  is  obtained,  and  part  (30  per  cent.)  of  the 
nitric  acid  disengaged  from  the  salt  can  be  recovered.  The 
process  of  H.  Schulze  (Ger.  Pat.  108,599)  is  likely  to  be 
too  costly.  He  proposes  to  convert  the  barium  residues 
from  sugar  refineries  into  barium  carbide,  by  heat- 
ing in  an  electric  furnace  with  carbonaceous  matters, 
afterwards  converting  the  barium  carbide  into  barium 
hydrate,  by  treatment  with  boiling  water,  aud  the  process 
of  S.  Bradley  and  B.  Jacobs  (Ger.  Pat.  111,667),  in  which 
an  electric  current  serves  to  convert  a  mixture  of  barium 
sulphate  and  coal  into  one  of  barium  sulphide  and  barium 
oxide.  To  the  same  class  may  be  added  a  process 
patented  hy  Limb  (French  Pat.  294,727),  which  consists  in 
fusing  together  barium  sulphide,  coal  and  certain  metals  or 
metallic  oxides,  barium  carbide  being  thus  formed. 

<  it  greater  promise  is  a  proposal  to  decompose  barium 
chloride  with  zinc  oxide.  The  zinc  chloride  which  is 
formed  at  the  high  temperature  employed,  sublimes  and 
is  decomposed  into  zinc  oxide,  which  is  recoverable  for  use 
again. 

Leroy  and  Segay's  discovery  (Ger.  Pat.  100,969),  that 
barium  carbonate  is  acted  upon  at  360  C.  bv  dry  hydrogen 
sulphide  and  convened  into  barium  sulphide,  which  is 
decomposed  by  steam  at  a  temperature  below  a  red  heat, 
into  barium  oxide,  is  of  technical  importance,  although  it  is 
doubtful  whether  the  process  can  be  worked  on  an 
industrial  scale. 

A  method  has  been  worked  out  duriDg  the  last  year,  and 
is  in  successful  operation  in  Germany  for  the  manufacture 
of  the  oxide  from  the  carbonate.  It  consists  in  heating  the 
native  carbonate  (witherite)  in  suitably  constructed  furnaces, 
with  producer-gas.  The  native  mineral  is  more  readily 
decomposed  than  the  artificially  precipitated  carbonate,  and 
is,  on  this  account,  preferred.  The  furnaces  employed  are 
built  of  a  basic  sandstone  ;  the  ordinary  magnesite  stone  is 
un-uitable  for  the  purpose.  100  parts  of  witherite  and  125 
parts  of  coal  give  To  parts  of  oxide.  An  operation  lasts 
.•ibout  12  hour-.  The  product  contains  a  high  percentage, 
namely  95,  of  barium  oxide,  and  it  is  well  adapted  for 
conversion  into  barium  peroxide,  which,  as  thus  prepared,  is 
of  above  90  per  cent,  strength  and  is  free  from  cyanide  and 
nitrite.     The  oxidation  takes  place  so  readily  that   it  would 


seem  to  be  possible  to  accomplish  the  manufacture  of 
peroxide  from  the  carbonate  in  a  single  operation,  bat  t1 
are  technical  difficulties  in   the  way.     The   manufaeliir. 
the  peroxide  is,  however,  now  carried  on  side  l 
that  of  the  monoxide. 

The   process   of  Bonnet,   Ramel   and  other- 
104,171)   which  consists   in   heating  a  mixture  of  bai 
carbonate  and  coal   in  crucibles  lined  with   paper  or  (. 
carbonaceous  materials  at  lion — 1200   C,  gi\e-  a  gift 
grey  product   which    cannot    be    directly    transformed 
barium  peroxide.      An  oxide  suitable    for  this    purpos 
obtaiued,    according   to    the   same     inventors    (Ger. 
108,255)   by  strongly  heating  a  mixture  of  barima  live! 
and  coal. — E.  B. 

Potash  Salts  ;   Soluble  Production  of ,from  Potas 

Felspar.     J.  G.  A.  Khodiu. 

See  page  432. 


Soda  ;  Production  of  — 
J.  A. 


-,  by  the  Ammonia  Procf 
Bradburn. 


See  payc  442. 

PATENTS. 

Acetic  Acid ;  Manufacturing  Chemically  Pun 
J.  G.  Bebrens,  llremeu,  Germany.  Eng.  Pat.  881 
16,  1901. 

Crude   acetic  acid  is  heated  in  a   still,  the  vapour    • 
ing   into  a  coil  set  in  a  heated  oil  bath,  in   which  p. 
the   vapour  is   mixed  with   air,  and  then  pass. .  inl 
or  metal  vessel  containing  platinised  asbestos,  heal' 
oil  bath  to  from    120°  C.  to  300°  C,  accord., 
centration  of  the  acid  to  be  purified.     Tbe  acid  I 
then    condensed.     Manganic    oxide,  finely-divide.l 
and  other  substances   maybe  substituted  for  the  i 
asbestos. — E.  S. 

Hydrochloric  Acid,    Chemically  Pure ;    Manufacl 

.     J.   Wetter,   London.     From   the  Firm  of     - 

Haen,  List,  Germany.     Eng.  Pat.  10,196,  June  2, 1 

Crude   hydrochloric  acid,  previously  freed  from  an 
run  continuously  into   a  lead  still  containing  sulpl. 
so  diluted  that  its  boiling  point  is  about  10°  C.  higbe 
that   of   the  inflowing   hydrochloric  acid.    The  aci.  at 
heated  by   a   leaden   steam  coil,  and   the  hydrochlut   ' 
which   distils    off    is    condensed  in   earthenware  pi|    . 
receptacles,  and  is  of  about  the  same  strength  as  the  ir 
acid  flowing  into  the  still E.  S. 

Alkaline    Earth    Dioxides ;    the   Manufacture    0) 
G.  F.  Jaubert,  Paris.    Eng.  Pat.  2504,  Feb,  5,  IS 

Hydrates  of  tbe  alkaline  earth  dioxides  arc  obtai    I 

causing  a  solution  of  an  alkaline  earth  sulphide  to  n 

double   decomposition  upon  a   solution  of  a  hjdrati ' 

alkaline  dioxide.     For  instance,    110  kilos,  o> 

barium   sulphide   is  lixiviated  with   boiling  wj 

about   1,000   litres   of  solution,   to   which,  after  cor? 

25°— 30"   C,   is   added   a   solution   of  42  to    19 

sodium  dioxide  in   1,000  litres  of  cold  water. 

of  hydrated  barium  dioxide  forms  immediately   ii 

which  when  filtered  off,  washed  and  pr 

of  160  to  180  kilos,  of  tbe  hydrated  dioxide.— E.  S. 

Sulphur    Compounds  from    Waste    Gases  ; 

.     A.   Carey,  <>.    Heslop,   and    'in.     I 

Company,   Ltd.,   all   of  Liverpool.     Eng.    Pat 
June  5,  1900. 

The  waste  gases  obtained  iu  the  Chance-Clans  pn  •■ 
the  recovery  of  sulphur  from  alkali  waste,  are  pan 
air  through   a  furnace  to  burn  the  hydrogen  sulph 
sulphur  dioxide,  and  the  issuing  dilute  gases  are  .1 
sulphuric  acid  in  a  tower,  and  are  thi  i 
through,  a  catalytic  agent,  such  as  platinised  Mbesti 
oxide,    maintained   at   a    suitable   temperature,    t. 
sulphuric  anhydride. — E.  S. 
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m    mid    Potassium    Chromates    and    Bichromates ; 

inufacture  of .     l'\  M.  Spence,  I).  D.  Spence,  and 

nil  of  Manchester,     Eug.  Pat.  5057,  tlarch  16, 

>hb  ore  is  mixed  with   sodium  carbonate  and  lime  in 

iportione   that   the   frit   obtained   by  roasting   mu\ 

a  If  it>  chromium  combined  with  sodium  as  mom.. 

,  and  tliut    the  lime    maybe  in  excess  of  tl.e   pro- 

•o  m  necessary  to  form  with  the  other  half  of  the   chro- 

calciuiii   mono-chromale.      The  furnaeed,  product, 

o  'red  and  mixed  with   water,  is  subjected  to  a  current 

i    booic  acid  gas  and  ammonia,  until   the  chromic  acid 

iued  with    the  soda   and   ammonia,  and  the  lime   is 

il  as   carbonate.     The  cleared  solution  of  sodium 

Milium  chromates  is  heated    in    a   closed    vessel 

immonia  (which  is  recovered  for  re-use  by  suitable 

aid  the   sodium   bichromate  solution  remaining,  is 

led  to  obtain  the  crystallised  salt,  or  to  form  cm 

i!  a  hard  cake,   which  may  be  broken   up.     Fotassiuni 

n. iv  be  similarly  obtained. —  K.  s. 

•III.— GLASS.  POTTERY,  ENAMELS. 

:   Use  of  Lead  in  the  Manufacture  of .     Report 

Heine  Secretary  by  T.  K.Thorpe,  Principal  of  the 
foment  Laboratory,  1901. 

unpblet  contains    various  letters  and   reports  pre- 
f.  Thorpe   to    the  Home   Office  on    matters 


which  have  arisen  since  the  publication  of  the  last  report  in 
1899  (this  Journal,  1899,494). 

Composition  and  Solubility  of  Lead  Silicate  Frits. — In 

the  annexed  table  (No.  1),  arranged  in  order  of  increasing 
solubility,  are  given  the  analyses  of  ;i  series  of  silicate  frits. 
On  inspection  it  will  be  seen  that  the  proportion  of  lead 
(calculated  as  lead  oxide)  bears  no  simple  ratio  to  anyone 
of  the  constituents  of  the  material.  Neither  i*  there  an\ 
connection,  except  a  very  rough  one,  between  the  propor- 
tion of  any  class  of  ingredients  (e.ff.,  monoxides,  sesqui- 
oxides,  dioxides,  total  bases,  or  total  acids")  and  the  solu- 
bility of  the  lead.  But  if  all  the  bases  are  calculated  as 
I'M  ),  and  the  aeids  as  SiOj,  there  is  a  distinct  relationship 
between  the  solubility  and  the  ratio  of  bases  to  acids.  The 
rule  holds  good  in  every  case  except  sample  I., -.  and  here 
the  ratio  is  probably  low  er  than  it  should  be,  as  the  boric 
acid  was  determined  by  difference.  Thus  it  appears  that, 
provided  the  ratio  of  bases  to  acids  be  not  greater  than 
I "45: 1  the  frit  will  be  practically  insoluble  in  0-25  per 
cent,  hydrochloric  acid,  irrespective  of  the  precise  chemical 
composition  of  the  material ;  and  it  might  even  be  possible 
to  replace  the  whole  of  the  lime,  alkalis,  and  alumina  by 
lead  oxide,  so  as  to  produce  a  silicate  having  the  formula 
7l'b(l  18Si02  (PbO,  59 •  1  per  cent. ;  SiO;,  40-9  per  cent.) 
without  prejudice  to  the  insolubility.  Such  a  product, 
however,  would  perhaps  not  be  very  fusible. 

At  the  close  of  1899  the  Secretary  of  State  intimated  his 
intention  to  propose  that  after  a  certain  period  of  time  only 
such   fritted  lead  should  be  employed  in  glazes  as  would 


Table  I. 
Composition  and  Solubility  of  Lead  Silicate  Frits. 


in  Order  of 
Increasing  Solubility. 

Percentage  Composition. 

Sum  of 
Uquivalents  of 

Ratio. 

Bases  as 

PbO. 

PbO 

dissolved 

by  0-25 

per  cent. 

HCl. 

« 

Description. 

PbO. 

CiO. 

MgO. 

(XaKljO. 

A','\. 

B203. 

SiO*. 

Bases. 

Acids. 

Acids  as 
SiO,. 

Per  Cen*. 

l'leparaluin  from  L,  .. 

IS  01 

8-43 

0-06 

4-89 

V71 

6-14 

55  23 

81-3 

60-4 

1-35 

None 

..    K,.. 

21-83 

8-51 

0-12 

3-80 

7-43 

3-St 

51'41 

836 

57-C 

1-45 

Traces 

22-41 

8-82 

0-12 

3-'.i:i 

7-02 

407 

52-04 

86-2 

563 

1-63 

2-6 

■it  -05 

0-89 

0-13 

3-37 

5-47 

4f74 

70-0 

41-7 

1-57 

4-8 

W97 

8-OS 

o-ii 

4- SB 

sail 

5-88 

53- Id 

87-0 

58-0 

1-50 

5-6 

16-23 

8-54 

0-19 

9-20 

10-31 

6-83 

40-67 

100-1 

51-7 

1-83 

0-6 

43-77 

1-lG 

014 

7-09 

111-01 

85-63 

93-4 

35-7 

2-62 

23 -S 

Doultou's  frit 

S7-92 

10-83 

o-os 

3-72 

S'21 

37-62 

HO'O 

37-6 

2-93 

C0-4 

Oweu's    lead    silicate. 

70-40 

0  92 

0-13 

1  91 

0-83 

25-11 

82-2 

25-1 

3-27 

B9"6 

Ho.  I  sample. 

cr  cent,  or  less  of  the  metal  (calculated  as  oxide) 

sample  was   treated  with  100   times  its  weight  of 

"cut.    HCl  under  prescribed  conditions  ;  and  it 

1   that    manufacturers    should   submit    their 

of  suitable  flits  for  examination  at  the  Govern- 

Jtatory.    Among  these  a  set  of  six  were  handed 

lined  between  24  and  53  per  cent,  of  total  lead. 

biliiy,  in  percentages  of   PbO  calculated  on  the 

I  ilso  the  ratio  above  mentioned,  are  represented  in 


Table  II. 


No, 


OS 


Suluble  PbO. 

Ratio. 

PerC.nt. 

5-06 

2-79 

1-96 

1-97 

1-47 

1-92 

060 

1-70 

0-80 

1-87 

0-67 

1-80 

xception  of  Xo.  1   these  conformed  to  the 

Solubility;  hut  although  the  ratios  were 

u  such  as  were  obtained  on  practically  insoluble 

(c/  Table  I),  the  said  ratios  increased   as 

-  in  the  proportion  of  soluble  lead. 


Influence  of  Grinding  upon  Solubility. — It  having  been 
suggested  that  the  degree  of  fineness  to  which  a  particular 
fritt  was  ground  might  materially  affect  the  relative 
solubility  of  the  lead  in  dilute  HCl,  experiments  to  elucidate 
this  matter  were  instituted.  A  mill  was  employed  which 
was  represented  by  the  potters  to  be  capable  of  reducing 
the  frit  particles  to  a  much  finer  state  of  subdivision  than 
"  any  laboratory  appliance  used  by  chemists."  In  this 
apparatus  a  bulked  sample  of  frit  was  ground  for  24  hours, 
and  the  lead- solubility  was  determined  as  2-8  per  cent. 
The  material  was  then  certainly  fine  enough  for  industrial 
purposes.  It  was  next  ground  again  for  12  hours,  when 
the  solubility  had  risen  to  3-6  per  cent.  Although  this 
increase  in  solubility  after  prolonged  grinding  is  greater 
than  might  be  expected,  it  is  much  smaller  than  the  amount 
suggested  by  the  manufacturers  ;  and  seeing  that  these 
frits  are  only  the  lead  portions  of  finished  glazes,  it  is 
obvious  that  the  finished  glazes  themselves,  into  the  com- 
position of  which  these  frits  may  enter,  must  fall  well 
within  the  limits  of  solubility  laid  down  by  the  Home  Office 
— Rule  II.  (2  per  cent.).  Prof.  Thorpe  has  also  examined  a 
considerable  number  of  finished  glazes  in  the  condition  as 
regards  fineness  in  which  they  were  intended  to  be  used. 
He  has  found  the  solubilities  to  range  from  07  to  2-8 
( mean  1  "77.))  per  cent. ;  so  that  there  is  abundant  evidence 
that  manufacturers  can  work,  and  are  successfully  working, 
with  glazes  conforming  to  Rule  II. 
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In  Ibe  1899  Report.  l>rs.  Thorpe  and  Oliver  recommended 
Unit  tho  amount  of  fritted  lead  in  the  dipping  tub,  calculated 
..-  l'bt  I,  should  not  exceed  i2  per  cent,  of  the  dried 
materials.  Further  experience  has  iboi  :i  this  limit  to  be 
unnecessarily  high.  Leadless  glazed  mure,  both  china  and 
earthen,  are  now  on  the  markets,  also  coloured  and  printed 

-  free  from  lead.  Certain  firms  aie  prepared  to  supply 
such  ware,  i  ran  tile;  which  formerly  were  anions;  the  most 
hea>  i  ited  articles  made.     Sucb  leadless  tiles  are 

reported  on  satisfactorily  by  artists  and  pottery  experts. 
The  SI  per  cent,  limit  of  solubility  is  therefore  not  too 
striDgent.  To  raise  it  to  5  per  cent,  would  mean  that  one- 
third  of  the  lead  in  an  ordinary  earthenware  or  china  "laze 
might  be  extracted  by  very  dilute  acid  at  atmospheric 
temperature  in  one  hour,  whereas  the  stomach  works  hour 
after  hour  at  blood  heat.  If,  to  meet  the  exceptional 
demand  of  a  fraction  of  the  trade,  any  modification  of 
Rule  II.  be  permitted,  it  should  be  confined  to  coloured 
glazes,  and  the  maximum  of  solubility  must  he  fixed  at  a 
certain  point  to  be  decided  upon,  which  point  should  not 
exceed  5  per  cent. 

The  Glazing  of  lied  and  Brown  Ware. — Coarse  red 
and  brown  ware  is  usually  dipped  or  "  swilled  "  internally 
with  a  white  "  glaze,"  and  externally  in  a  glaze  consisting 
either  of  red  lead  or  of  "  blue  lead,"  i.e.,  finely  divided 
galena  or  natural  lead  sulphide.  Plunibism  is  not  unknown 
in  this  trade  :  but  so  far  as  can  be  discovered  it  has  been 
invariably  traced  to  the  use  of  red  lead.  After  examining 
various  factories  and  consulting  with  different  manu- 
facturers, Dr.  Thorpe  comes  to  the  following  conclusions  : — 
There  may  be  difficulties  in  enforcing  the  use  of  fritted 
lead,  and  the  circumstances  of  the  case  do  not  actually 
require  it.  There  would  be  no  practical  hardship  in 
requesting  manufacturers  who  decline  to  adopt  fritted 
leads  to  employ  galena  or  blue  lead  in  place  of  red  or 
white  lead.  Galena  is  almost  insoluble,  and  does  not  appear 
to  produce  plunibism.  It  is  the  cheapest  compound  of  lead 
available,  but  it  has  to  be  ground,  which  is  an  inconvenience 
and  a  source  of  expense  to  the  small  potter.  It  evolves 
sulphur  when  fired,  but  the  proportion  of  sulphur  fumes 
is  small  in  proportion  to  those  emitted  by  the  coal  used 
in  the  oven.  It  gives  a  faint  yellow  or  brownish-yellow 
tinge  to  the  glaze,  but  this  is  not  objectionable  in  the 
industry. — F.  H.  L. 

Lead     Silicates    in     relation    to     Pottery     Manufacture. 

T.    K.  Thorpe   and    C.    Siinraonds.      Proc.    Chem.    Soc. 

12,  [237],  113—114. 
As  is  well  known,  the  use  of  oxides  and  basic  carbonates 
of  lead  in  glazes  employed  by  potters  is  attended  with 
danger  to  the  health  of  the  workpeople  on  account  of  the 
ready  solubility  of  these  compounds  in  the  acids  of  the 
animal  organism.  Attention  was  drawn  to  the  fact  that 
lead  silicates  or  boro-silicate-,  or  complex  silicates  of  lead 
and  other  metals,  can  be  used  instead  of  the  oxides  or 
carbonates  as  a  means  of  introducing  lead  into  the  glaze. 
On  the  Continent  this  use  of  lead  silicates  is  far  more 
common  than  in  England,  and  it  is  generally  recognised 
that  their  employment  has  greatly  tended  to  minimise  the 
risk  of  lead-poisoning.  This  is  due  to  the  fact  that  the 
lead  silicates  used  in  the  continental  factories  are  of  a 
high  degree  of  insolubility  so  far  as  the  lead  is  concerned. 

On  examining  a  number  of  lead  silicates  used  or  pro- 
posed for  use  in  England,  it  was  found  that  many  were 
attacked  by  dilate  acids  practically  to  the  same  extent 
as  the  oxides  or  carbonates.  That  is,  they  yielded  the 
whole,  or  nearly  the  whole,  of  their  lead  to  the  action  of 
acids  comparable  with  the  acids  found  in  the  human  sys- 
tem—such as,  for  example,  the  hydrochloric  acid  of  the 
ic  juice.  Other  specimens  were  more  resistant,  but 
still  yielded  a  large  proportion  of  their  lead.  On  the  other 
hand,  the  specimens  obtained  from  the  Continent,  as  well 
as  many  which  have  recently  been  produced  by  English 
manufacturer-,  gave  up  only  small  quantities  of  lead  when 
tested  under  the  special  conditions  described. 

A  large  number  of  specimens  was  therefore  analysed  in 
order  to  ascertain, if  possible,  to  what  variations  in  chemical 
composition  these  differences  of  behaviour  were  due. 

The  condition  on  which  the  insolubility  of  the  lead 
<lep'  "und   to  be,    primarily,  the  existence  of  a 


certain  ratio  between  the  whole  of  the  base-oxides  on 
one   baud,  and  the  whole  of  the  acid-oxides  on  t 
This    becomes     eventually    referable    to    the     hyi 
silicic  acids   from  which   the  silicates  may  be  cons 
be   derived.     For  working   purposes,  the  r. 
more  simply  expressed  as. 

sum  of  percentages  of  base  oxides. 
sum  of  percentages  of  acid-oxides.  • 

or,  alternatively,  as 

number  of  acid 

number  of  base  molecules 

the  latter  ratio  being  obtained  by  dividing  the  pi 
of  each  oxide  by  its  molecular  weight,  and  then 
the  sum  of  the  quotients  for  the  acid-oxides  by  th 
the  quotients  for  the  base-oxides. 

Provided  the  ratio  falls  within  certain  definite  til 
amount  of  lead  extracted  under  the  prescribed  con 
always   small.     It   does  not  depend  upon  the  quanti  •. 
lead  in  the  silicate,  which  may  have  auy  value  ui 
55   per  cent.      The    other  bases   usually   present 
alumina,  and  alkalis')  may  also  vary  considerably,  rep! 
one   another    and  also    the  lead    oxide,    within"  vi 
limits  without  prejudice  to  the  insolubility  of  the  li 

Analyses  and   formula-    of   a   number   of  silicate?    • 
given,  together  with  tables  showing  the  dependeoc 
solubility  of  the  lead  in  the  silicates  upon  the  ratio- 
tioned  above. 

In  applying  the  acid  tests,  it  was  stated  by  one  i  li 
authors  in  discussion,  that  an  excess  of  acid  was  i 
for  otherwise  misleading  results  were  obtained : 
due  to  the  curious  fact  that  certain  kinds  of  lea 
reacted  with  a  neutral  solution  of  lead  chloride  and  i 
the  lead  from  solution,  probably  as  an  insoluble  ox 
The   volume  of  acid  selected   must   be  sufficiently  ei 
ensure  that  there  should  be  no  very  considerable  wea   t 
of  its  strength  by  the  action  of  the  various  acid-neut'  u 
constituents,  of  which,  it   should  be  borne  in  mind  ••■ 
might  be  several  besides  the  lead. 

As   regards   fineness  of  subdivision,  some  of  the  • 
mens   were    sent    ready   ground,  and  were  stated 
manufacturers  to  be  in  the  condition  in  which  they  i 
be  used   for   glazing   pottery  ware  ;  these  were  te 
received.     The  other  specimens  were  ground  to  an  i  sl| 
able  powder  in   an   agate   mortar.     Various    - 
been   experimented   with — for   example,  lactic 
acids — but  the  results  threw  no  greater  light  on  the 
than  those  obtained  with  hydrochloric  acid ;  a 
tbe  experiments   were  not  persisted  in.     Salt  soluti   I 
not  been  tried,  but   in  Germany  there  was  a  provi-i   I 
such  ware  should  not  give  up  lead  when  boiled  for    f 
hour  with  4  per  cent,  acetic  acid. 

With  reference  to   the   state   in  which  the  lesd   u 
when  dissolved  from  a  silicate,  whether  as  a  li 
as  lead  chloride,  complete  analyses  of  several 
tions  had  been  made,  and  some  small   epiantity  of  si  ' 
always   present.     The  lead,  or  apart  of  it,  may  tl  « 
perhaps,  have  dissolved  as  a  basic  silicate. 

PATENTS. 
Electrical   Glass  Furnace.     A.  Voelker,  Cologni 

Pat.  23,903,  Dec.  31,  1900. 
The    charge   is    introduced    into   several   radial   |  •» 
sloping   towards   the   centre,  and  is   melted  by 
generated  by  electric  arcs  mounted  in  these  pa 
molten  material  descends   into  a  refiniDg  pot,  «' 
exposed  to  the  influence  of  an  electric  current, 
thence   into   a  working-out   basin.     The  combu-o 
evolved  in  the  passages  are  conveyed  to  a  buri' 
the   basin,  where  they  are   mixed  with  air  anil  i 
thus  heating  the  contents  of  same.—  ( '.  x. 

Ceramic  Ware,  Glass  Ware,  and  like  Ware ;  M 

Apparatus  for    Dipping   ,    into   Glazi 

S.  U.  Ellis,   Ilauley,  and  T.   Holt,   Hartshill,    " 
Trent.     Eng.  Pat.  5673,  March  27,  1900. 
Tin:  claims  include:  a  process  for  dipping  the  i 
revolving  it  into  the  glaze,  then  rotating  it  whilst   ' 
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mil   finally  revolving  it  back  out  of  the  glaze;  a 

machine,  consisting  of  a  tub,  a  horizontal  bracket 

thereon  and  capable   of   turning    about    haif-way 

,l.   Beaded    shafts   mounted    on   the  bracket    at    right 

to  and  geared  to    the  horizontal  shaft,   and   cages 

i  and  retained  by  the  heads,  the  cages  consisting  of 

VI   liars   with    projections,  end   rings  for  securing  the 

door  "I  hinged  vertical  bars. — C.  S. 

:  Furnace  for  use  in  the  Manufacture  of  Press  . 

Zcillcr,  Munich,  Germany.     Eng.    Pat.  6482,    April  (i, 

■ring   ilaine  is  produced  iu   a  smoke-consuming  fur- 
known   construct  ion,  and    is  introduced  through   a 
of  small  orifices  in   the  back   wall  of  the   beating 
.  whilst   the  gases  of   combustion  are   drawn  off'  in 
inner  that  the  flame  is  compelled  to  surround  the 
d  in  the  heating  chamber. — C.  S. 


s,  Yellow,   lied,  Brown,  and   Black ;   Colouring  . 

Meiirer  Cologne.     Eng.  Pat.  22,596,  Dee.  II,  1900. 

inventor  employs  lignite,  preferably  Rhenish  lignite,  in 
elv-pow'lered     and    sifted     condition,    moistened    and 
,1  with  the  charge  of  glass  metal  previous  to  firing.     It 
imed  that,  lor  colouring  white  glass  a  medium  brown, 
r  cent,  of  this  lignite  will   produce  the   same 
i~   10  per  cent,  of  manganese  peroxide.     In  presence 
i  cent,  of  lignite  will   give  a  medium   to   dark 
and  .")  to  10  percent,  will    stain   the  glass  so  power- 
is  to  appear  black  and  non-transparent. — C.  S. 

Glass  Facing  Tiles  or  Plates.    A.  J.  Davis,  Stourbridge, 
Stall's."     Eng.  Pat.  458,  Jan.  8,  1901. 

igh,  spongy,  acid-resisting  surface  is  produced  on  the 
of  the  opal  glass  by  coating  it  with  a  saturated  solution 
iliam  thiosulphate,  and  exposing  it  to  artificial  heat. 
•'i's  are  then  cut  into  the  rough  surface,  by  means  of  a 
or  wheel,  aud  emery  or  sand,  in  order  to  make  a 
rip  for  the  cement. — C.  S. 


Mirrors    with     Translucent     Colour    Decorations. 
i    and   G.   Lorenz,  Vienna.     Eng.  Pat.  1459, 
i.  32,  1901. 

-  is  one  for  effecting  the  rapid  removal  of  the 
ram  glass  mirrors,  intended  for  the  application 
'our  decorations,  and  consists  in  covering 
0  lie  removed  with   a   slow-drying  composition 

•  when   heated,  viz.,  a  mixture  of  printer's  ink, 
:  in,  oil,  and  some  binding  material;  the  whole  back 

mirror  is  then  covered  with  a  layer  of  quick-drying 

D,   which    hardens    on   heating,    whilst    the   former 

sition   softens  and  can  be   rubbed  off  with   a  cloth, 

•  :  the  foil  exposed  ready  for  removal  by  any  known 

•  o. 

Metals  and  Metalloids,  or   Compounds  of  the 

,-    Treatment  of ;  and  Products  obtained  there- 

'     Q.  Sudre  and  C.  V.  Thierry,  Paris.     Eng.  Pat. 
.  .Ian.  22.  1901. 

Ms  of  metals  and  metalloids  (SiOo.MgO,  Fe=03,  &e.) 
in    a   vacuum   or    neutral   atmosphere   by  the 
i.   heat  of  the  electric  arc,  and  cooled  quickly  to  prevent 
- ;  nation  ;  such  oxides  form  products  capable  of   re- 
porcelain,  metals,  &e.,  in  the  arts.— J.  W.  H. 


im,  Glass,  Enamel,  or  the  like;  Pigments,  Colouring 

"  Lustres"  for  or  on  .'    L.  Ziegenbruch, 

Germany.     Eng.  Pat.  9353,  May  21,  1900. 


•n-  of  born-  esters  are  incorporated  with  the  pig- 
s,  aud,  iu   the  firing  process,  form    borates, 
i  the  metallic  oxi.'es  or  metals  present.     Thus, 
istre.  by  this  means,  gives  a  blue  on  enamel,  whilst 
tres  furnish  rose-pink  to  purple  shades  according  to 
■    »  >unt  of  metal  pteseut.— C.  S. 


Pottery  and  Similar  Kilns  ;   Improved  Method  aud  Means 

for  Imlieating  the  Temperatures  in  .     n.  V^atkia, 

Burslcm.      Eng.  Pat.  6288,  April  4,  1900. 

The  means  for  in  beating  the  temperature.-,  consists  of  small 
refractory  trays  in  the  saggars  of  the  kiln  or  in  the  kiln 
it.-eif,  each  provided  with  recesses  containing  test  blocks  of 
convenient  form.  These  test  blocks  are  made  so  as  to  fuse 
at  certain  pre-arranged  temperatures  ro  that  their  fusion, 
partial  fusion,  or  non-fusion,  respectively,  indicates  the 
temperature  attained,  Se. 

Potters'  Ovens  or  Kilns.     W.  Bettaney  ami  YV.  !•".  Bettaney, 
Stoke-on-Trent.     Eng.  Pat.  10,017,  ?,lay  31,  1900. 

An  upright  wall  of  firebrick  is  built  in  each  firing  hole,  ash- 
pit, and  charging  hole  of  potters'  kilns,  to  secure  a  more 
even  distribution  of  heat. — J.  W.  H. 

Bricks,    Tiles,    Pipes,    and    other    Articles    from     Plastic 

Substances;  Manufacture  of .     II.   Coiffier  and    B. 

Vieville,  of  Neuilly-Plaisance,  and  A.  Majeste,   Xeuilly- 
sur  Seine,  France.     Eng.  Pat.  10,218,  June  2,  1900. 

A  machine  for  kneading  and  moulding  plastic  substances  is 
claimed,  in  which  the  stones  are  automatically  eliminated, 
and  in  which  the  parts  are  so  arranged  that  obstruction 
cannot  take  place. — J.  W.  II. 

IX.-BUILDING  MATERIALS,  CLAYS, 
MORTARS,  AND  CEMENTS. 

Insulating  Material ;   Reconstructed  Granite  as  an  . 

J.  Franklin  Inst.  1901,151,  [4],  309— 312. 

The  Franklin  Institute  Committee  on  Science  and  the  Arts 
has  investigated  the  merits  of  a  new  insulating  material 
termed  reconstructed  granite  by  its  inventors,  T.  W.  Blakey 
and    W.  Courtenay  (see   this   Journal,    1898,   1150).     The 

claims   made    for  the    material    are  as  follows  : (1)   It  is 

absolutely  fireproof.  (2)  It  resists  the  action  of  all  solvents 
and  acids  except  hydrofluoric  acid,  which  attacks  it  super- 
ficially. (3)  It  is  frost-proof.  (4)  It  is  non-porous,  and 
consequently  does  not  absorb  moisture.  (5)  It  has  a  hi«-b 
crushing  and  tensile  strength.  (6)  It  has  high  insulating 
qualities.  " 

The  committee  reports  that  it  believes  the  new  material 
to  be  an  invention  of  decided  commercial  importance. 
Claims  (1),  (2),  and  (6)  are  stated  to  be  substantially- 
correct.  As  to  Claim  (4)  :  A  piece  of  the  material,  on 
being  kept  in  water  from  Xov.  1899  to  Oct.  1900,  absorbed 
0'76  per  cent,  of  its  weight  of  moisture.  The  crushing 
streugth  in  three  tests  was  5,312,  12,290,  and  11,612  lb.  per 
sq.  in.  respectively,  and  the  tensile  strength  in  four  tests, 
1,005,  820,  973,  and  867  lb.  per  sq.  in.  respectively. — A.  S.' 

Lime;    Valuation  of [for  Mortar}.    Bender.     Chem. 

Zeit.  Kep.  25,  [22],  82.  Thonind.  Zeit.  1901,  25,  42. 
Magnesia  limes  (used  in  mortar  making)  will  carry  a 
larger  proportion  of  sand  than  pure  limes.  Slaked  dry, 
1  volume  of  well-burnt  magnesia  lime  yields  2  volumes  of 
slaked  powder,  and  may  be  mixed  with  6  volumes  of  sand. 
Such  mortar,  after  28  days'  setting,  has  a  tensile  strength 
°f  4 — 7  kilos,  per  sq.  cm.,  and  a  compressive  strength  of 
10 — 15  kilos,  per  sq.   cm.;  mortars  made  from  pure  limes 

under  similar  conditions  have  a  tensile  strength  of  1 3-5 

kilos,  per  sq.  cm.,  aud  a  compressive  strength  of  3— 15 
kilos,  per  sq.  em.  The  composition  of  such  mao-nesia 
lime  is:  CaO,  b> — 75  per  cent.;  MgO,  14—37  per  "cut  ■ 
AIaOj.FesOj,2— 10  per  cent. ;  SiOa>  1—4  percent. 

—J.  W.  H. 

Cement;    Wafer-Glass  as  an  Addition  to .     H.  Born- 

tniger.     Oesterr.  Chem.-Zeit.  4,  81—83.     Chem.  Ceitr 
1901,1,  [12],  70S. 

The  author  has  observed  that  an  addition  of  water-glass 
to  cement  (20  parts  of  water-glass,  sp.  gr.  1  ■  4  ;  1 00  parts 
of  cement;  35— 100  parts  of  water)  improves  the  aggluti- 
nation of  the  latter,  and,  so  long  as  the  amount  of  water 
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remains   below    100  per   ceut.,  the   mixture  can    be    satis- 
factorily   moulded,    but    the    cements    are    softer,    more 

voluminous,  and    bear  a    greater    resemblance    1.'    gypsum. 

If  more  than  100  pel  cent,  ol  water  be  used,  the  cement 

into    a    gelatinous    mass,    probably    containing 

hydrate  of  alumina,  and  a  layer  ol  cement  retaining  about 

pei  cent  of  water,  which  hardens  on  exposure,  but 

later  becomes  fissured. — A.  S. 


PATKS  IS. 


Lake, 
Eng. 


Artificial    Stom   :   Moniit'actur,     of    .      H.     H. 

London.       From    1).    Wachtel    and    Co.,    Merlin. 

Pat.  5995.  March  30,  1900. 
Tut  invention  relates  to  the  manufacture  of  artificial  stone 
from  quartz,  sautl,  or  silieious  mat.  rial,  and  hydrate  of 
lime,  under  high  pressure;  the  hardening  is  carried  out 
in  one  continuous  operation,  steam  being  developed  in 
the  pressure  vessel  in  proportion  to  the  increasing  tempera- 
ture of  the  blocks;  after  hardening,  the  blocks  are  treated 
with  a  solution  of  carbonate  of  ammonia. — J.  W.  H. 

( ',  meals  used  for  Constructive  and  other  Purposes,  including 
/'  land,  Roman,  and  other  Cements,  and  Conrrcre  or 
Mixtures  in   which  Cements  for  Constructive   and  other 

Purposes  are   used;  Improved    Setting  for .      \V. 

Wright,  London.     Kug.  1'at.  5659,  March  26,  1900. 
CAKBOB  ite  of  potash  or  other  alkalis  are  added  to   cement 
to  improve  its  setting  qualities  ;  the  use  of  "  sulphur  com- 
bined with  a   strong   alkali "  is   also  claimed  for  the  same 
purpose. — J.  W.  H. 

Cement  :  Manufacture  of .     W.  P.  Thompson,  London. 

From  the  firm  of  Terranova  Industrie  (C.  A.  Kapferer 
and  W.  Schleuning),  Munich,  Germany.  p:ng.  Pat.  6238, 
April  3,  1900. 
The  invention  relates  to  a  modification  of  a  process  of 
making  white  cement  (Eng.  Pat.  17,853,  1899  ;  see  this 
Journal,  1900,  748),  in  which  felspar,  added  to  supply 
silicic  acid  ana  to  serve  as  a  flux,  is  replaced  by  acid 
silicate  frittings  or  glass  free  from  iron. — J.  W.  H. 


X.-METALLURGY. 

Magnetic    Separation ;    The    Wethcrill  Process   of  . 

W.    H.   Ingalls.     Eng.    and  Mining   J.    1901,  71,   [13], 

399.     (See  also  this  Journal,  1900, 1115.) 
The  author  communicates  an  abstract  of  a  paper  read  by 
M.  Smits  before  the  Congres  International  des  Mines  et  de 
la  Metallurgic  de  l'Exposition,  Paris,  1900,  on  the  Wetherill 
process  of  magnetic  separation. 

Minerals  may  be  classed  as  strongly  magnetic,  feebly 
magnetic    and    non  -  magnetic.     Plueckcr    has    given    the 
following  data  as   to  the  magnetic  permeability  of  \arious 
minerals   compared    with  that   of   metallic   iron,   which   is 
valued    at     100.000  ;    Magnetite,    I", 227  ;    siderite,    761  ; 
hematite,  714  ;  limonite,  296;  hausmannite  (Mn.Oj,   167; 
but  these  figures  are  only  of  general  value,  as  the  magnetic 
permeability  varies  in   the  same   mineral  according  to   its 
chemical  composition.     Langguth  has   stated    ("  Fascicule 
de  l'Electrochemie,"  Xo.  23  of  Dec.  7,  1899),  that  the  per-   j 
mcability  of  blende  varies  according  to  its  content  of  FeS    ' 
or    MnS.     Two  plants,  one  with   a  capacity  of  30,000 —  i 
35,000  metric  tons  per  annum,  the  other  with   a  capacity  of 
20,000  tons,  have  been  installed  in  Australia,  for  the  treat- 
ment   by   the    Wetherill   process,   of   the   tailings   of    the   | 
dressing  works  of   Broken  Hill,  containing  a   mixture   of  I 
galena,  blende,  and  garnet.     These  tailings  assay   from  25   ; 
t.,  30  per  cent  of  zinc,  8 — 10  per  c»nt.  of  lead,  and  3(JU —   j 
400   grins,    of    silver    per    metric    ton.     They   are    dried,   I 
separated  into  three  or  four  sizes,  and  the  small  proportion 
which  is  of  more   than    2' 8  mm.  size  is   crushed.     The  dry 
sized    mineral    i*    delivered    to    the     Wetherill    separators, 
arranged    in    series.     The     first     machine    of    each    series    I 
separates  the  garnet  and   rhodonite,  anion nting  to  15—20   I 
per  cent,  of  the  weight  of  the  crude  mineral.     The  losses  in 
I  lendc    and    argentiferous    galena    in  effecting    the   first  | 


separation   are    very   small.     The    tailings    from   the 
machines  pass  to  others,  which  have  a   more  powerful  u  ■ 
nttic   field,  and  separate,  as   the  magnetic  product 
assaying  from  41 — 15  per   cent,   of  zinc,  and   repn 
50 — 75  per  cent,  of   the  weight  of   the  crude    mineral ;    , 
blonde  still  contains  about  8 — 10  per  cent,  of  lead. 
— 400  gnus,   of   silver  per   ton.     As   diamagnetic  proc 
there  is  obtained  a  mixture  of  quartz  with  10—20  pi 
of  lead,  10 — 20  per  cent,  of   zinc   and  300—500  grnt, 
silver  per  ton,  this  product   constituting  about  20  per  it. 
of  the  weight  of  the  original  material;  it  is    subji 
further  process  of  gravity  separation  in   the   usual  tuai 
yielding  a   concentrated  product   of  argentiferous  gel  4. 
The  total  recovery  of  zinc  varies  from  80  to  90  per 
that  contained  in  the  crude  tailings.     The  cost  of  the 
cess  is  a  little  less  than  the  cost  of  wet  concentration  it 
ordiuan   manner  as  practised  at  liroken  Hill. —  \    S 

Carbon  ;  Reducing  Action  of ,  on  Metallic  Compoi 

O.  Boudouard."    Bull.  Soc.  Chim.  25,  [6],  28S 

The  action  of  carbon  on  different  metallic  compounds  I 
with  the  nature  of  the  metal  and  the  temperature  at  v 
the  reaction  takes  place.     In  the  experiments  perl 
an  intimate  mixture  (obtained  by  incorporating  the  ru  n. 
in  a  small  roller  mill)  of  the  metallic  compound  and 
coal  in  excess,  was  employed.     The  latter  was  wood  cl 
which  had  been  heated  to  redness  in  a  stream  of  chloi 
then  washed,  and  dried.     The  mixture  was  introdu 
a  porcelain  tube,  which  it  filled  completely.     The 
ture  was  taken  by  means  of  a  thermo-electric  eon] 
the  liberated  gases  were  collected. 


Metallic  Compound. 

Temperature. 

CO,. 

t' 

°C. 
650 
8110 
800 
800 
1125-1150 
800 
550 
445 

Per  Cent. 
34'2 
22  0 

5-0 
171 

10 
•18-9 
08-3 
WO 

Per  it. 

7' 

HaSO, 

01 

8 

CuO 

The  results  in  general  confirm  Berthelot's  work  1  Li 
reduction  of  alkaline  sulphates  by  hydrogen  and  c  <> 
The  reducing  action  is  not  due  to  the  carbon  itself,  ii 
must  be  considered  as  a  polymeric  substance,  but  to  :  >B 
pound  containing  normally  a  single  atom  of  carboo,  1  'i 
example,  carbonic  oxide. — T.  A.  L. 


Iron  ;  Films  of  Oxide  on  Sheet .      II.  Kainps. 

Zeit.  Kep.  25,  [22],  83.     Stahl  u.  Eisen,  1901,  21 

Tire  scales  formed  during  the  rolling  of  sheet  iron 
of  a  mixture,  in  varying  proportions,  of  ferrous  ami 
oxides  ;  annealing  in  closed  boxes  produces  a  sen 
remains  firmly  adherent  to  the  metal.  The  tbickl 
the  scale  is  an  important  factor  when  makiDg  111 
tests  of  the  material,  and  the  author  has  de 
of  determining  it,  which  depends  on  the  differc 
permeability  between  the  metal  and  scale.  A  tail  1 
with  the  ordinary  sheet,  and  repeated  after  the  ft 
bpen  removed  by  pickling. — J.  W.  II. 

Vanadium  Iron.     J.  Baxeres.     Chein.  Zeit.  Kep.  25  ; 
83.     <  lesterr.  Zeit.  Berg-  u.  Hint.  1801,  49,  ' 

The   addition  of   0'5    per   cent,   of   vanadium   is 
increase  the  tensile   strength   of  soft  iron  from  B9  I  ■ 
61  kilos,  per  sq.  cm.,  with   an  elongation  of  10  p« 
0-5  kilo,  of  vanadium   added  to  one  ton  of  iron  r 
tensile  strength  from  1,200  kilos,  to  2,000  kilw 
Very  minute  additions  to  steel  are  said   to  col 
crease    the    malleability    and    hardness    after    ten 
Waggon  wheels   made   of   such  steel  are,  it  i- 
durable  than  ordinary  ones.     Vanadium   iron   w 
author's  method  contains  29   1  percent,  of  van* 

— J.  >  ' 
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on  SiUcides.     Ad.  Jouve.     Bull   Soc.  Chim.  25,  [6], 
U90— S93. 

author  concludes,  from  analyses  of  various  compounds 

,>n  u:ul  silicon,   thnt  commercial   ferrosilicons   contain 

on  in  mixtures  of  two  definite  compounds,  Fe3Si 

together   with    varying   proportions   of  iron    or 

in.      The   crystallised   fcrrosilicons    approximating    to 

contain  carbon.     For  example,  one  of  such  samples 

I  .•  -  t.'J- 3:*,     Si  =  28-61,    C  =  2-02     per     cent. 

the  carbon  (.1 '       12)  by  its   equivalent   in  silicon 

i  subtracting  this   value  from   the  theoretical 

[33  per  cent.'),  a  number  is  arrived  at  (28-63)  which  is 

,    to  that  found    for  silicon.     Hence   the    carbon 

in   mi  integral  part  of   the   crystal   and   to 

tutc  silicon,  but  it  remains  to  be  determined 

..it'  form  it  actually  exists. — T.  A.  L. 

silicons  ;   Constituents  of  Industrial .    P.  Lebeau. 

Comptes  Bend.  132,  [11],  681—683. 

to  masses  of  crystals  occur  frequently  in  cavities  iu 

il  ferrosilicons ;  these   all  full  short   iu  silicon  con- 

SiFc,  and  microscopic  analysis  shows  them  to  be 

with  a  matrix  of  a  different  material,  from  which 

roved   impracticable    to    separate    them    so  as  to 

i  the  composition  of  the  crystals   alone.     They  arc 

Si  Fe.     The  authors  have  obtained   from  a  35  per 

ferrosilicon,  by  alternate  treatments    with    acid   and 

■  on  stalline  (tetrahedral)  non-magnetic  residue,  the 

i  an'i  analysis  of  which  prove  it  to  be  FeSi. 

rbon  in  these  alloys  is   almost  always   present   in   the 

condition.     Where  amorphous  carbon   has  been 

mgauese  has  also  been  present.     As  carbon  might 

:eivabiy   be  there   as  carbon    silicide,    the   author 

-  the  statement  that  carbon  may  in  the  isomorphous 

replace  the   silicon  in  the    iron  silicides,  to   be  quite 

veil. 

heating  iron   in  the  electric   furnace  with    a   large 
-  of  silicon,  the  author  has  obtained,  in  crystals,  the 
-    b'e.     He  therefore  considers  it  established  that 
ii  >r  all  of  the  compounds  SiFe2,  SiFe,  Si.,Fe  may  exist 
men  of  industrial  ferrosilicon. — J.  T.  D. 

Industry  in  Japan.     E.  Bahlsen.     Berg-  und  Hiitten- 
i  m.  Zeit.  1901,60,  101,  113  ;  through  Chem.  Zeit.  Rep. 
.,25,  [26],  99. 

I9J  the   production   of  gold   in   Japan   amounted    to 
ol  kilos.,  the  principal  group  of  mines  being  situated  in 
•"I  land  of  Sado.     The  ore  consists  of  auriferous   and 
Ifcroas  quartzes,  with  small  proportions  of  lead  and 
•i>  .    The  rich  ores  are  treated   by  the  Washoe  process, 
>riT  ones  by  stamp-mill  amalgamation,  and  the  richest 
■  i  smelting.     Iu  the  first  case,  the  ores   are  stamped 
I  treated  in  MacOormac  pans   with  mercury,  copper 
l(  te,  and  salt  for  six  hours.     The  lower  grade   ores  are 
II  on  amalgamated   copper   plates    in    Duncan   Con- 
ors.    The  residues  from  these  and  from  the  Washoe 
-   are   treated    by    the    Kiss   process — chlorination, 
>   on  with  thiosulphate,  and  precipitation  by  sulphide, 
r    -melting  the  richest  ores,  the  precipitates  from  the 
ess  and  cupreous  pyrites  are  mixed  with  .dolomite 
If  copper  ore  be  not  available,  lead  is  employed. 
I   so  occurs  in  the  island  of  Kyushu,  where   there  are 
I  -  rable  deposits,  which  are  not  worked  regularly  for 
i'ital.     In   the    goldfields    of    Yamagano,    the 
I  iied  are  virgin  gold,  silver  glance,  and  pyrites. 
«  Id  in  the  first  grade  ores  amounts  to  about  175  grins, 
and  in  the   second  grade  to  about  40   grins,  per 
\   large   proportion   of    the   total   gold   production 
",rom  the  silver  mines  of  Junai  and  Ikuno.— J.  F.  B. 

'■<   malgams ;  Nature  of .      H.  Fay  and  E.  North. 

Ainer.  Chem.  J.  190!,  25,  [3],  216—231. 

have  observed  the  "cooling  and  warming" 

>f  lead-mercury  mixtures,  and  are  led  to  believe  that 

"e  no  eutectic  amalgam  with  a  freezing  point  below  that 

Commencing  at  the  mercury  end,  the  additions 
I    produce  practically  no  alteration   in   the    lower 


freezing  point  of  about  —  .'I8J  C.  until  the  mixture  contains 

65  per  cent,  of  lead,  when  that  lower  freezing  point  dis- 
appeal-,  and  a  new  freezing  point  i-  suddenly  assumed, 
viz.  +  177°  (.'.,  where  the  influence  is  not  that  of  lead 
upon  mercury,  but  of  mercury  upon  lead.  The  freezing 
point  after  this  rises  with  increased  percentages  of  lead 
until  that  of  lead  itself  is  reached.  The  experiments  show 
that  in  these  mixtures  a  compound  l'hjllg  is  produced. 
This  is  soluble  in  and  isomorphous  with  lead,  and  conse- 
quently lowers  its  freezing  point  as  the  quantity  formed 
increases,  until  the  mixture  contains  about  33  per  cent,  of 
mercury  j  but  it  is  practically  insoluble  in  mercury,  and 
hence  separates  out  from  the  mixtures  containing  excess  of 
mercury,  and  does  not  lower  their  freezing  points.  Xone 
of  the  latter  amalgams,  where  the  mercury  became  the 
solvent,  were  entirely  liquid.  They  consisted  of  a  liquid 
portion  and  a  pasty  granular  portion,  which,  although 
apparently  dissolved  by  shaking,  could  be  readily  removed 
and  partially  purified.  The  resulting  compound  Pb2Hg 
could  not  be  obtained  absolutely  pure,  owing  to  the 
mechanical  retention  of  mercury,  the  analysis  varying  from 

66  to  68  per  cent,  of  lead.  The  microscopical  examination 
supported  its  isomorphism  with  lead.  The  solid  amalgams 
were  etched  and  examined  for  crystalline  structure,  hut  in 
no  case  was  there  a  separation  into  two  constituents,  which 
would  be  expected  if  lead  had  separated  as  pure  solvent,  or 
if  there  had  been  a  eutectic  mixture. — A.  W. 

Copper  Ores ;  Leaching ,  with  Sulphurous  Acid. 

E.  P.  Jennings.     Eng.  and  Mining  J.  1901,  71,  [13],  4L0. 

J.  W.  Neill  has  patented  in  the  United  States  a  process 
of  leaching  copper  ores  with  sulphurous  acid.  The 
process  is  based  on  the  fact  that  the  native  oxides  and 
carbonates  of  copper  are  readily  soluble  in  water  containing 
sulphurous  acid,  with  the  formation  of  cuprous  sulphite, 
whilst  if  this  solution  be  heated  to  expel  the  excess  of 
sulphurous  acid,  the  copper  is  precipitated  as  eupro-cuprous 
sulphite,  CuS03.Cu;S03.2H20.  This  compound  forms  a 
heavy  crystalline  precipitate  of  a  dark  red  colour,  which 
settles  readily  from  the  solution,  and  can  be  washed  by 
decantation,  dried  and  reduced  to  metallic  copper  by  fusing 
on  the  hearth  of  a  reverberatory  furnace.  The  process  is 
suitable  both  for  sulphide  and  oxidised  ores,  but  the  former 
must  first  be  roasted  to  convert  the  copper  compounds  into 
oxide  ;  the  presence  of  lime  and  magnesia  is  objectionable, 
as  they  dissolve  in  sulphurous  acid  solution,  and  although 
they  do  not  materially  interfere  with  the  reactions,  they 
increase  the  cost  of  the  process  by  consuming  a  certain 
amount  of  sulphur.  The  sulphurous  acid  is  produced  either 
by  burning  pyrites  or  sulphur,  but  when  the  original  ore  is 
a  sulphide,  it  will  furnish,  by  roasting,  sufficient  sulphurous 
acid  for  its  own  treatment.  In  practice,  about  1  lb.  of 
sulphur  is  required  to  treat  3  lb.  of  copper  contaiued  in 
the  ore. 

The  ore  is  crushed  to  pass  a  20-mesh  screen,  then  placed 
in  covered  tanks  filled  with  water  containing  sulphurous 
acid,  and  kept  in  a  state  of  agitation  by  forcing  a  current 
of  sulphur  dioxide  through  the  solution.  After  from  one 
to  four  hours,  according  to  the  physical  condition  of  the 
ore,  the  charge  is  drawn  into  a  settling  tank,  and  the 
solution  is  decanted  into  a  filter  press,  where  the  slimes  are 
separated,  and  thence  it  is  forced  to  the  precipitating  tank. 
The  sands  in  the  settling  tank  and  the  slimes  in  the  filter 
press  are  washed  once  with  sulphurous  acid  solution,  which 
is  afterwards  used  in  the  treatment  of  the  next  charge. 
The  dissolving  tanks  are  arranged  in  series,  one  above  the 
other,  the  sulphur  dioxide  entering  the  lowest  one  and 
passing  through  each  one  in  turn,  any  excess  being  finally 
absorbed  in  a  condensing  tower. 

The  solution  in  the  precipitation  tank  is  heated  by  means 
of  a  steam  coil,  through  which  the  exhaust  steam  from  the 
crushing  plant  is  passed.  The  precipitated  eupro-cuprous 
sulphite  settles  rapidly  to  the  bottom  of  the  tank,  and  the 
solution  is  run  while  still  hot  into  another  tank,  where  the 
small  amount  of  copper  present  in  solution  as  sulphate,  is 
separated  by  the  addition  of  a  little  lime.  The  precipitates 
are  dried  and  smelted  to  fine  copper.  The  plant  can  be  so 
arranged  that  nearly  all  the  sulphurous  acid  except  that 
combined  with  the  copper  can  be  recovered  and  used  again. 
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The  advantages  claimed  for  the  process  over  the  sulphuric 
or  hydroohloric  acid  method  axe :  (1.)  Thecostof  the 
reagent  is  low  ;  only  ■  relatively  small  amount  i-  used,  and  it 
cau  be  generated  od  the  spot  by  the  use  of  :i  wry  simple 
plant.  (.'J.)  The  copper  is  separated  from  the  solution  by 
In'. it  alone,  (3.)  The  eopper  produced  is  practically  tree 
from  impurities. 

In  experiments  made  by  the  author  on  ores  of  the  Tria8sic 
sandstone  of  Northern  Arizona,  93  per  cent,  of  the  copper 

■  extracted  by  leaching  the  ore  tor  four  hours.  The  ore 
WIS  a  mixture  of  bine  and  preen  carbonates,  with  some 
oxide  disseminated  in  sandstone,  the  grains  of  which  were 
firmly  cemented  by  a  secondary  deposition  of  silica,  making 
the  rock  harder  to  crush  and  much  more  difficult  to  leach 
than  an  open-grained  sandstone  would  have  been. — A.  Is. 

Copper  :   Occlusion  of  Gases  in  ,  and  Influence  of  Tin, 

Phosphorus,    ami    Antimony    upon    .       \V.     Stahl. 

Zeit.   Hep    25,   [22],  83.  Kerg-  u.    Huttenmaun. 
Zeit  [1901],  60,  77. 

Copper  absorbs  sulphur  dioxide,  carbon  mon-oxide,  and 
hydrogen  ;  oxygen  is  most  probably  only  absorbed  at  high 
temperatures.  The  power  of  occlusion  increases  with  the 
purity  of  the  metal  and  the  temperature;  this  explains  the 
varying  specific  gravities  of  the  same  copper  cast  at  different 
tempera!  in 

During  "  poling  "  the  absorption  of  hydrogen  and  carbon 
monoxide  takes  place,  with  the  result  that  metal  of  a  high 
density  cannot  be  obtained.  To  get  rid  of  these  dissolved 
-.  It-ad.  carbon  dioxide,  phosphorus,  tin,  antimony,  and 
arsenic  are  used.  A  very  small  quantity  of  either  tin  or 
antimony  increases  the  density  of  the  metal,  whilst  o-  065  per 
cut.  of  phosphorus  produces  copper  of  the  highest  possible 
density.—.).  W.  H. 

Uranium;  Preparation  of .     J.  Aloy.     Bull.  Soc. 

Chim.  25,  [7],  344—346. 

MoiSSAN  has  already  prepared  uranium  in  the  electric 
furnace,  using  currents  of  500  to  800  amperes  at  45  to 
55  volts.  The  author,  trying  lesser  currents,  has  found  that 
satisfactory  results  are  obtained  (on  the  scale  of  30  or 
40  grnis.  of  substance)  with  100  amperes,  but  that  currents 
of  15  to  25  amperes  give  no  yield  of  product.  Uranium  is 
also  reduced  from  its  oxide  TT3Os  by  heatiDg  w  ith  magnesium 
or  (preferably,  as  (he  action  is  more  manageable)  alumi- 
nium ;  but  the  separation  of  the  metal  from  the  other 
products  of  the  action  is  a  matter  of  great  difficulty. 

A  mixture  of  UOa  (prepared  at  a*  low  a  temperature  as 
possible  by  reduction  of  D(  >.-,)  and  sugar  charcoal,  heated 
in  a  clay  crucible  to  low  redness,  and  then  inflamed  by  a 
mixture  of  magnesium  and  barium  peroxide,  enters  com- 
pletely into  reaction,  and  a  button  of  fused  metal  is  left  at 
the  bottom  of  the  crucible.  This  always  contains  some 
aluminium,  but  contains  not  le-s  than  90  to  '.'7  per  cent,  of 
uranium. — J.  T.  I). 

Petroleum  for  Metallurgical  Purposes.     A.  v.  Forsellcs. 
See  under  II.,  p aye  461. 


Stt<l :  Lictfrmination  of  Aluminium  in  

See  under  XXIII.,  pnye  507. 


E.  Spatz. 


constructed  as   shown  by  the  accompanying  drawing, 
crucible  ii  rests  upon  a  stand  6,  and  is  supported  by  rel 
tory  side  walls  c,  which  prevent  its  movement  when  in 
position,  cither  iu  working  or  discharging.     An  outer  «. 


Platinum-Gold-Silver  Assay.    Oehmichen.     Chem.  Zeit. 
Rep.  1901,  25,  [28],  104. 
See  under  XXIII.,  paye  507, 

PATENTS 

/".  na  i  ■  Improvi  d  Melting .    J.  Essner  and 

E.  Laurans,  both  of  Paris.      Eng.  Pat  0554,  April  7,  1900. 

A   i  ikn.uk  for    use   with   gas   under  pressure  for  melting 

metals,  more  particularly  bronze,   I  per,  cast  iroD, 

el,  and  allowing  all  chemica  ons  to  be  per- 

■I  in  a  crucible  at  high  temperatures  is  claimed.     It  is 


w    R';a 


is  provided  with  a  elosable  aperture  i  for  discharging.   Ii 
side  wall  c  is  made  up  of  an  annular  piece  coutaininj  m 
supports  c1,  c3,  &c,  which  serve   as  keys,  so  tha 
pass  upwards  between  the  annular  piece  and  the  er 
and   then   through   the   radial   spaces   between   thesi 
supports.      The   hot    waste   gases    pass   down 
annular  piece   and  between  it  and  the   outer  wall  t  tl 
exit  h,  which  leads  to  a  regenerator  o,  provide 
which  can  be  arranged  for  supplying  both  the  air  :i  ' 
gas  separately.     The  heated  gas  and  air  meet  at  the    n 
x,  and  the  flames  pass  up  into  the  central  conical 
The  crucible  furnace  is   supported  on   trunnions,  bj  ' 
the  whole  of  it  can  be   oscillated   for  pouring  throuj  i  i 
tilting  back  towards  the  shoot  n  for  charging  I 
opening  above   the   crucible.     The  shoot   is   built  i 
extension  at  the  top  of  the  regenerator  o,  so  the 
can  also  receive  a  preliminary  warming  from  the  wasl  ' 
while  it  is  held  iu  the  upper  part  by  a  plate  n1 
a  hand  wheel  n".     The  advantages  claimed  are 
ing  of  the  crucible  by  both  contact  and  radiation,  tin  n 
life  and   larger  size  of  the   crucible,  the   use  ot  .  ■ " 
various  compositions  to  produce  an  oxidising,  redu  •- 
neutral  medium,  the  triple  utilisation  of  the  »; 
heating  the  air,  the  gas,  and  the  materials,  and 
of  the  materials  from  the  shoot  on  the  side  of  the 
instead  of  on  to  the   bottom,   whereby  break 
avoided. — A.  \V. 

Steel;  Direct    Continuous  Process  for  the  Manttfa 

Open-Hearth  .      ,T.  L.   Stevenson,  M 

Eng.  Pat.  22,826,  Dec.  14,  1900. 

The  process  consists  of  running  into  a  steel  ; 
tiuuous   stream    of    unrefined   or  partly  refined  > 
conversion    into   steel    and    mixing   it  with   D 
already  under  treatment,  and  continuously  or  inter 
casting   pan  of  the   bath,  preferably    the  bo 
required   by  a   specially  constructed  furnace-     I 
can  be   in  combination  with  a  blast   ful 


SI,  1901.] 
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x  er,  mixer,  or  other  apparatus,  so  that   the  octal  is 

From  the  cupola  to  the  steel  furnace  in  a  molten 

itlur  continuously   or   intermittently.      The   metal 

mixer  may  uNo  lie  de-iliconised  in  another  furnace 

I  to   running  it  into  the  steel   furnace,  if   necessary. 

maces    for     this    process    are    claimed    under   two 

dents.     (Sec  succeeding  two  abstracts.) — A.  VV. 

.    Furnace),  and   Casting  the  Metal  therefrom.     J.  L. 
Middlesbrough.      Kng.   I'at.  22,827,  Dee.  1  4, 

iinlast  furnace  or   cupola  for  use   in  the  continuous 

see  |'ii  ceding  abstract)  has   no  crucible,  whilst  the 

bottom   is  only  a  few  inches  below  the  tuyeres, 

in anls  the  outlet.    The  outlet  is  connected  with 

r  other  receiver,  or  with   the   steel   furnace,  by  a 

tight  runner.      Claims  are  made  for  the  adap- 

i     this  means  of  continuously  running  out  the  metal  as 

,;nade  into  a  receiver,  and  thence  to  a   ladle,  easting 

pig  bed,  both  to  blast  furnaces  and  cupolas  of 

Unary  type.— A.  W. 


Hearth  Tilting  Furnaces.     J.  L.  Stevenson,  Middles- 
brough.    Eng.  Pat.  22.82S,  Dec.  14,  1900. 

ltlet  or  tapping  hole   is  constructed  ievel   with  the 

furnace  bath,  or  with  the   lowest  portion  of 

il  an  open-hearth  tilting  furnace,  so  that  the  lowest 

of  the  metal  only  may  be  taken  out,  the  remainder 

eft  in  for  further  refinement  and  the  slag  removed  in 

In  connection  with  the  outlet  a  is  a  easting 


»ut  h  fixed  to  the  furnace  ca,siug,  which  rises 

le  furnace  is  tilted.     The  end  of  the  spout  is, 

l-'  orrnal  position,  above  the  top  level  of  the  bath,  so 

•  removing  the  tamping,  the  metal   docs  not  overflow 

B  "hole   is   tilted.     After    tapping,   the  remaining 

cd  back  into  the  furnace,  the  outlet  tamped  up 

b  material  run  in  for  treatment  in  accordance  with 

ins  process   described    in   the   preceding   two 

\.  \V.  ° 

Smelling  Furnace.     O.   Forsbach  and  E.   Clerc, 
m-on-the-Rhine,   Germany.      Eng.    Pat.   22  777, 
3,  l'JOO. 

two  crucibles  arranged  one  above  the  other,  the 

-erring  to  feed  the  lower  one,  and  covered  when 

»  close-fitting  lid.     The  heating  gases  and  flames 

iitid  the  lower  crucible,  and  then  either  completely 

'  upper  crucible  to  a  side  outlet  near  the  top  of  it, 

nana  the  upper  one  and  then  downwards  through 

a  the  upper  crucible  to  the  outlet.     To  obtain 

flames,  the   air  supply  tube  enters  the  base  of 

immediately  below  a  perforated  plate,  a  short 

'V-hove  which  is  the  usual  grate.— R.  S 


Sulphide    Ores   and   Metallic    Sulphides  ;    Metallurgical 

Treatment   of .      L.   M.   Billlier  and  The  Soc.  des 

Carb.  Mctalliques,  Paris.     Kng.  Pat.  9046, 1900  (Nov.  18, 
1899,  claimed). 

TriE  sulphides  with  or  without  previous  roasting  are  fused 
at  a  clear  red  heat  with  granulated  calcium  carbide  and 
suitable  flux  for  about  one  hour,  by  which  means  copper 
and  certain  other  metals  miy  be  separated  in  an  entirely 
novel  manner. 

In  treatiug  volatile  metals  a  closed  apparatus  is  used. 

—J.  H.  C. 

Lead,  Silver,   Gold,  and  other  Metals ;    Process  for  the 
Elimination    of  Zinc,  from     Sulphide     Ores,    and    the 

Extraction    and    Recovery    of    ,     therefrom,    and 

from  other  Sulphide  Ores.  J.  C.  Clancy  and  L.  W. 
Marsland,  Sydney.  Eng.  Pat.  4039,  1901  (Nov.  26, 
1901),  claimed). 

The  pulverised  ore  is  roasted  (1)  with  the  addition  of  lead 
sulphate  at  a  temperature  of  950°  to  1,500°  C,  or  (2)  with 
a  further  addition  of  lime.  The  roasted  ore  is  transferred 
while  still  hot  to  a  vat  containing  sulphuric  acid  10  parts, 
and  water  90  parts,  and  agitated  therein  until  the  zinc  is 
dissolved.  The  ore  and  solution  are  then  discharged  and 
made  to  flow  over  concentrating  tables  to  separate  oxide 
of  lead,  which  is  afterwards  converted  into  lead  sulphate 
and  used  for  treatment  of  a  further  portion  of  ore.  The 
ore  and  solution  which  pass  over  the  table,  are  then  led  into 
a  settling  vat  from  which  the  solution  containing  the  zinc 
as  sulphate  is  drawn  off  for  subsequent  treatment.  The 
deposit  in  the  settling  vat  is  washed  with  another  hot 
solution,  consisting  of  2  parts  of  sulphuric  acid  and  98  parts 
of  water  to  remove  the  remainder  of  the  zinc,  and  it  is 
finally  washed  with  water ;  dried  and  smelted  for  lead  and 
silver. 

The  zinc  may  be  recovered  from  the  zinc  solution  by 
soda  or  other  alkali,  or  by  electrolysis.  A  slight  modifica- 
tion of  the  process  is  recommended  when  the  original  ore 
contains  no  zinc,  or  less  than  10  per  cent. — J.  H.  C. 

Aluminium  Parts  ;  Composition  of  Matter  for  Uniting  or 

Soldering  .     E.  M.  Totten,  Buffalo,   U.S.A.     Eng. 

Pat.  3009,  Feb.  12,  1901. 

The  soldering  compound  is  prepared,  as  an  article  of 
manufacture,  of  the  following  substances  in  about  the 
proportions  named  : — aluminium,  20  per  cent. ;  tin,  38  per 
cent. ;  zinc,  40  per  cent. ;  and  a  "  hydrocarbon,"  such  as  fat, 
wax,  paraffin,  &c,  2  per  cent.  The  first  two  metals  are 
melted  together  and  the  zinc  added  thereto,  after  which, 
and  whilst  still  hot,  the  "  hydrocarbon  "  is  mixed  in  to  form  a 
homogeneous  mass  which  can  be  used  direct  for  soldering 
aluminium  parts  without  the  necessity  of  scraping  aud 
preparing  the  surfaces. — A.  W. 

XL-ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURGY. 

(A .)—  ELECTRO-CHE  if  ISTRT. 
Fluorine;  Poulenc  and  Meslan's  Apparatus  for  the  [Electro- 
lytic] Manufacture  of .     lirochet.     Electricien,  1900, 

[20],  273—275. 

Poulenc  and  Meslan  have  patented  an  apparatus,  constructed 
mainly  of  copper,  Moissan  having  discovered  that  copper 
may  be  used  in  place  of  platinum  for  the  construction  of  the 
electrolytic  vessels  and  tubes  for  the  production  of  fluorine. 
The  anode,  which  consists  of  a  long  narrow  copper  box 
covered  on  two  sides  with  platinum  plates,  rests  in  a 
rectangular  copper  vessel  provided  above  with  a  tube  for  the 
removal  of  fluorine,  and  perforated  in  its  lower  part  with 
V-shaped  holes,  so  that  it  plays  the  part  of  a  porous  dia- 
phragm. This  anode  chamber  rests  in  the  outer  cathode 
vessel,  which  is  of  copper,  and  is  furnished  with  a  cover  and 
tube  to  remove  the  hydrogen  liberated.  The  aoode  chamber 
is  insulated  from  the  outer  vessel  by  a  layer  of  caoutchouc, 
but  this  material  does  not  come  in  contact  with  the  fluorine! 
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The  whole  apparatus  is  immersed  in  a  [reeling  mixture,  aud 
a  cooling  liquid  is  constant!;  circulated  through  the,  hollow 
anodes,  whilst  the  pases  evolved  are  passed  through  tubes 
surrounded  by  a  freezing  mixture,  in  order  t    condense  any 

hydrofluoric  acid  present  The  electrolyte  used  is  a  solution 
of  potassium  fluoride  in  anhydrous  hydrofluoric  acid. 

—A.  S. 

:  .-    Influence  of  Oil  on  the  Iiuitlatin     Properties  of 
.     F.  Drouin.    Chein.  Zcit.  Rep    25,  [22],  83,  84. 

L'Eloctricicn,  1901,21,  MO. 

A  .'klin.;  tj  Moloney  the  conl  id  of  mica  with  oil  reduces 
the  insulating  properties  of  the  former  considerably.  Two 
plates,  one  of  which  stood  1C.00O  volts  and  the  other 
8,000  volts  (alternating  current),  after  being  soaked  in 
paraffin  oil,  broke  down  under  9.000  atjd  1,000  volts 
respectively  ;  other  oils  gave  similar  results,  but  contact 
with  water  did  not  impair  the  insulation. — J.  YV.  H. 


Toluene;  Electrolytic  Oxidation  of  — 
See  under  IV.,  page  464. 


K.  Puis 


Conductivities  of  Solutions  of  Potassium  Chloride,  Hydro- 
gen Chloride,  anil  Potassium  Hydro.ridt  :  Influence  of 
i  Sugar  on  the ,  iciiA  Evidence  of  Salt  Forma- 

tion in  the  Last   Case.     C.  J.   Martin  and   O.   Massou. 
Proc.  {'hem.  Soc.  1901,  17,  [23G],  91. 

■  i;  solution  i*  generally  considered  to  be  a  non-electro- 
lyte, but  in  view  of  the  fact  that  saccharates  exist,  it  may 
more  probably  be  viewed  as  a  very  slightly  ionised  acid. 
To  test  this  point,  the  conductivities  of  solutions  of  hydrogen 
chloride  and  of  potissium  chloride  containing  varying 
amounts  of  sugar  were  determined,  and  it  was  found  that 
the  conductivity  did  not  appreciably  differ  from  that  of 
aqueous  solutions  of  these  compounds,  except  in  so  far  as 
the  viscosity  of  the  sugar  solution  had  to  be  allowed  for. 
On  the  other  hand,  when  sodium  hydroxide  was  added  to 
sugar  solutions  of  different  strengths,  it  was  obvious  that 
the  sugar  took  part  in  the  conduction,  and  this  is  attributable 
to  the  formation  of  sodium  saccharate,  which,  like  other 
salts,  is  largely  ionised,  in  dilute  solution.  The  conductivity, 
even  in  this  last  case,  was  of  course  influenced  by  the 
viscosity  of  the  sugar  solution,  but  even  after  allowing  for 
this,  the  proof  of  ionisation  was  unmistakable. 

Beverages   and  Liquids    by  means   of  Manganates  under 

Influence    of    the   Electric    Current;    Purifying    

W.  P.  Thompson.     Eng.  Pat.  3313,  1P01. 

See  under  XVIII.  A.,  page  49 J. 

Essential  Oils ;  Improving  Odour  of .     J.  II.  Luvollay 

and  G.  E.  Hourgoin. 

See  under  XX.,  page  i03. 

Alkali  Process  ;   Outhenin-Chalandrc,  Electrolytic . 

J.  B.  C.  Kershaw. 

See  under  VII.,  page  4T-«. 

Graphite  Produced  by  the  Achesou  Process. 
F.  A.  J.  Fitzgerald. 

See  page  H.i. 

PATENTS. 

Accumulator  Electrode  ;  Negative .      E.  W.  Jungner, 

Stockholm,  Sweden.     Eng"  Pat.  77(18,  April  26,  1900. 

\  m:g\tive  electrode,  more  especially  adapted  for  the 
accumulator  described  in  Eng.  Pat.  7892,  1899  (this 
Journal,  1900,  450),  is  formed  by  mixing  or  stirring 
cadmium  oxide  with  water  to  which  a  small  quantity  of 
ammonium  chloride  may  have  been  added,  and  spreading 
it  on  a  network  or  perforated  plate  not  affected  by  alkali. 

•hen  dried  and  immersed  in  a  solution  of  some  salt 
which  is   capable  of  forming  with   cadmium  oxide  a  solid 

-  consisting  of  basic  cadmium  salts.  The  net,  covered 
with    the  hardened,  cement-like  substance,  is   then   placed 

ithode  in  an  alkali  bath  and  subjected  to  electrolytic 
reduction  ;  or  the  network,  covered  with  the  cadmium  oxide, 


may  be  placed  in  a  solution  of  some  Kind  of  salt  Bj  , 
combines   with  cadmium  oxide  in  a  twofold  mai 
the  acid   of  which   is  capable  of  entering  into  bi 
bination  with  it.— (J.  II.  K. 

Accumulator  Plates  ;   Composition  of  Paste  for  Fillin 

I  'ells  of  11,  Undated  .     H.  j.  II.   I'ickard  and  . 

Evans,  London.     Eng.  Pat.  4509,  March  2,  1901. 
Sulphuric    acid   and   glycerin    are    mixed  with    • 
(PbjOj)  and   litharge  (I'M  I)  for   this   composition,  an,  i 
proportions   specified.   vi:„  for  filling   for   pos 
5  of  red  lead  to  2  of  litharge  ;  aud   for  negatives  2  of  I 
lead  to  :.  of  litharge.— J.  C.  S. 

Electric    Storage    Batteries.     YV.    1'.  Thompson,  Lou  i. 

From  E.  A.  Sperry,  Cleveland.  ( Ihio,  U.S.A.     I 

5589,  March  34,  1900. 
Tins  specification  relates  to  battery  jars,  electrodes  i  ■• 
lopes  for  retaining  the  active  material,  separators  to  pre  it 
short-circuits,  a   cooling  bath,  and  a  system  and  app: 
for  recovering  and  re-use  of  exhausted  batterv  materia 

'  -J.  C. 
Secondary  Batteries,  or  Electrical  Accumulators;  JU  ». 
facture  of  Negative,  or  Spongy  Lead,  Plates  or  I 
for .     The  Electrical  Power  Storage  Company. 

H.  YV.  Bntler,  and  J.  H.  May,  all  of  London.    Eng  i 

10,511,  June  8,  1900. 
Plates  are  manufactured  by  subjecting  a   paste 
oxide  and  powdered  carbon,  or  the  equivalent  api 
grid  or  support,  to  the  action  of  an  electric  cnrreii' 
forming   solution   or    solutions.      This    current  i- 
whilst  the  element  or  plate  to  be  formed  is  attach 
positive  pole  of  the   source  of  electricity,  so  as  Us 
the  carbon  or  any  desired  portion  thereof,  aud  th> 
being  afterwards  passed  through  in  the  reverse  direct:   - 
as  to  reduce  to  spongy  lead  the  porous  lead  thus  pro'l  d 

-J.  t 

Electrolysis,   and    Apparatus    therefor.      P.   A     v 
London.      Erom   The    National    Electrolvtii 
Niagara  Falls,  U.S.A.     Eng.  Pat.  393,  Jan.  7,  190! 
This  specification   relates  to  the  manufacture  of  ch   '■ 
by   electrolysis    of   chlorides   of    the   alkalis.    The 
embrace  the  following  :  subjecting  the  chloride  in   so 
while  flowing  continuously  through    a  cell,   to  the 
of    an   electric    current    between   two   electrodes  in  9! 
proximity,   and   insulated  from  each  other,  but  otl  >i 
separated  only   by  the   liquid,  the   density  of  the  i  '• 
used  being  such  as  to  maintain  the  solution  in  the  c  nl 
temperature    suitable   for  decomposing  hypochlorite  •• 
l   trolling  the  temperature  of  the  solution  in  the  cell  b,   t 
lating  the  flow  of    the  solution,  and   the   di 
current ;  making  the  negative  electrodes  of  vertical 
wires  or  rods,  of  a  diameter  less  than  ■}  in.,  and  a  eel  " 
interiorly  with  a  metal  suitable  for  anode. — J.  C.  K. 

Galvanic  Batteries;    Depolarising   by  Liquid 

in  .     C.  I).  Abel,  London.    From  La  Soci 

Piles  Electriques,  Paris,  France.     Eng.  Pat.  9047, 
1900. 
DnoLAiMSATiox  is  effected  by  maintaining, 
electrodes  of  a  battery,  a  very  strong  circulation  ot  M 
lyte   liquid,    preferably   hot,    the  quantity  thu-    0 
being  greatly  in  excess  of  that  neces>ary  for  I 
to  the  battery.     The  process  is  carried  out  by 
such  as  are  described  in   specifications   10, 172  of  I  ' 
9512  of  1899   (this  Journal,    1900,  355),  wit': 
tution,  in  whole  or  in  part,  of  the  active  and  raj 
of  liquid  for  the  injection  of  air  described  in  li 

Thermo-Eleclric   Couples ;  Manufacture  of 

Sulphide] .     E.  Ilermite  and  C.  F.  Cooper,  I 
Eng.  Pat.  2835,  Feb.  9,  1901.     First   foreign 
(in  France)  Aug.  1,  1900. 
Rods  or  bars   of  copper  arc  heated   in  a  crucil'h  ; 
equal  weight  of  sulphur,  which  combines  with 
creasing  its  volume,  although  the  form  of  the  b 
After  cooliug  the  bar  out  of  contact  with  air,  the  > 
of  copper  which  has  escaped  sulphurisation  I 
leaving  a   tube   of   homogeneous  copper  sulpbi' 
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m  i-  arc  made  bj  sulphurising  copper,  on  which  is  laid 

t.,l  or  alloy  which  is  not, or  only  slightly,  sulphurisable, 

platinum,  iron,  bronze,  or.  preferably,  brass  ;  and 

Ihoils  of  constructing  them   arc   illustrated.     The 

lectric  couples  made  by  the  method  described  must 

tx  rotectcd  against   the  direct  action   of  heat,  in  order  to 

I'll  the  destruction  of  the  copper  sulphide,  and    various 

p.  of  mounting  the  couples,  which  also  serve 

tn  for  industrial  work. — G.  H.  R. 

(B.)— ELECTRO-METALLURGY. 

.  tec. ;   The  Frasch  Electrolytic  Process  for 
: .     Eng.  and  .Mining.!,  l'jni,  71,  [14],   128. 

kiption  i-  given  of  an  electrolytic  process  for 
nickel,  copper,  &c,  devised  l>v  II.  A.  Frasch  and 
.  |,v  the  I'.S.  I'ats.  069,439,  669,440,  069,441,  and 
of 'March  5,  and  009,899  of  March  12,  1901. 

ts   669,439   and    669,440   refer   to   the   direct 

>n  and   reduction  of   those  metals,  the   hydroxides 

f   ich  arc  soluble  iu   ammonia   or  alkalis,  by  the  direct 

,c  i  of  an  electric  current  upon  a  salt  of  ammonium  in 

of  an  anode  containing  the  metal  to  be  extracted, 


The  chlorides  .if  the  metals  may  be  subjected  to  electrolysis, 

and  the  metals  separated  and  refined. 

The  fourth  patent,  669,442,  refers  more  specifically  to 
the  application  of  the  process  to  the  treatment  of  copper- 
nickel  ore  and  matte.  A  solution  of  the  Baits  of  the  metals 
is  prepared  either  by  a  chemical  process  oi  by  the  method 
described  in  patent  669,441,  and  this  solution  is  then  sub- 
mitted to  electrolysis  in  a  series  of  baths,  similar  to  the 
one  described  in  patents  669,439  and  009,440.  The  solution 
Hows  past  the  cathodes,  anil  through  an  overflow  pipe  on 
to  the  auode  of  the  bath  next  in  series,  and  so  on  through 
any  desired  number  of  baths.  The  least  electro-positive 
metal  represented  in  the  electrolyte — in  this  instance, 
copper— is  deposited  at  the  cathodes,  care  being  taken 
that  the  tension  of  the  electric  current  does  not  greatly 
exceed  the  electro-chemical  requirements  for  copper,  and 
the  electrolyte  dissolves  a  corresponding  quantity  of  fresh 
metals  from  the  anode  of  each  bath.  By  the  repeated  re- 
saturation  with  the  metals  of  the  anode,  and  deposition 
of  copper  only,  the  electrolyte  becomes  more  and  more 
saturated  with  the  other  metals  and  impoverished  in  copper, 
until  finally  a  point  is  reached  convenient  for  the  recovery 
of  the  metals  other  than  copper.     In   order  to  remove  the 


moniuui  salt  being  recovered  and  used  over  again. 

ample,  if  ammonium  sulphide  solution  be   used  as 

trelyte,  with  au  auode  containing  copper  or  nickel, 

or  nickel-arainoniimi  sulphate  is  formed,  bnt  is  again 

i  the  cathode,  with  deposition  of  the  metal  and 

ition  of  ammonium  sulphate.     Instead  of  ammonium 

c.  the  chloride  or  any  other  ammonium  salt  or  any 

any  alkali  may  be  used,  which  is  capable  of  forming 

c  salt  with  the  metal  to  be  extracted.    The  Fig.  shows 

cal  section  a  form  of  apparatus  in  which  the  method 

carried  on.     The  tauk  or  vessel,  a,  carries  on   its 

the  auode,  b,  composed  of  a  layer  of  disintegrated 

■r  ore  containing  the  metal  or  metals  to  be  extracted, 

rent  being  conducted   to   this    layer   by   means  of 

rods,  6'.     Above   the  anode   is    the   diaphragm,  c, 

ed  of  a   layer   of   sand,   ground   quartz,  or    other 

or  electrically    neutral    or   inert    material.      The 

s,  (I,  which  are  preferably  made  of  the  metal  which 

extracted,  but  may  he  of  iron,  carbon,  or  other 

material,  arc   suspended   within   the  tank.     The 

■lutiou  contained  in  the  vessel,  f  passes  by 

e,  through   the   permeable   anode,   and 

0  the  cathodes,  where  the  metal  extracted  from  the 

-   deposited.      The   overflowing   electrolyte    passes 

the   pipe,   </,   to   the   receiver,   h,   and    thence   is 

through   the   pipe,   i,   to   the   holder,   /,   or   the 

U   may  be  made  to  circulate  directly  through  the 

apparatus. 

669,441  is  for  the  production  of  alkali  by  the 

y   o)  this  method.     For  instance,  a  solution  of  an 

rach   as   sodium   chloride,  is  subjected   to   an 

urrent  in  presence  of   an  anode  consisting  of   a 

:  substance,  such  as  copper-  or  nickel  matte, 

••   being   composed   of   any    suitable    conductor. 

rides  of  copper,  nickel,  iron,  &c,  are  formed  at 

whilst  caustic  soda  is  produced  at  the  cathode. 


last  traces  of  copper  yet  contained  in  the  electrolyte,  the 
latter,  in  its  passage  through  the  bath  last  in  series,  is  made 
to  circulate  through  the  anode  only,  and  below  a  diaphragm, 
which  permits  only  enough  of  the  electrolyte  to  pass  through 
as  will  ensure  complete  exhaustion  of  the  copper  still 
contained  in  the  electrolyte  at  the  cathodes.  The  solution 
from  the  cathode  section  of  the  bath  last  in  series,  contains 
only  nickel,  iron,  and  cobalt ;  the  iron  is  removed  by 
chemical  treatment,  and  the  nickel  separated  from  the 
cobalt  by  electrolysis  or  by  chemical  means. 

The  final  patent,  669,899,  refers  to  the  preparation  of  a 
new  nickel-ammonium  compound,  Ni(NH3)2Clo  +  4NH3, 
which  can  be  obtained  of  great  purity,  and  may  be  employed 
directly  for  nickel-plating  and  other  purposes.  The  salt  is 
prepared  by  absorbing  ammonia  in  a  solution  of  a  nickel 
salt;  it  is  of  a  purple  (violet)  colour,  crystalline,  very 
hygroscopic,  readily  soluble  in  water  to  a  blue  solution, 
and  loses  part  of  its  ammonia  if  exposed  to  dry  air. — A.  S. 


PATENTS. 

Copperas  ;  Method  of  Recovering  and  Producing ;from 

Waste  Tin  Cuttings  or  other  Substances  containing  Tin, 
and  Apparatus  therefor.  C.  L.  and  F.  Gelsthorpe, 
Manchester.     Eng.  Pat.  2292,  Feb.  1,  1901. 

The  tin  cuttings  are  introduced  into  a  vat  containing  an 
electrolyte  consisting  of  a  slightly  acidulated  and  dilute 
solution  of  tin  by  means  of  a  travelling  belt,  or  on  a  grid, 
or  in  crates.  The  support  is  connected  with  the  positive 
pole  of  a  current  generator  and  cathodes  of  tinned  iron  are 
connected  with  the  negative  pole.  The  detinned  cuttings 
may  be  utilised  to  generate  the  current  by  the  action  of 
dilute  sulphuric  acid  upon  them,  thus  producing  copperas, 
which  is  crystallised  out. — J.  II.  C. 
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Zinc  ;    Cleaning,  Preparing,  and   Coating   Iran   or   Steel 

with   .     S    i  i    Cowper-Colos,   Westminster.      Eog. 

Pat  5647,  March  M,  1900. 

The  material  to  be  coated  is  first  cleaned  by  means  of  a 
pickling-bath  or  otherwise,  and  is  then  introduced  into  a 
bath  containing  a  solution  of  zinc,  in  which  iron  is  soluble. 
A  current  is  passed  through  the  bath  in  such  a  direction 
that  the  articles  to  be  coated  are  anodes.  The  current  is 
then  reversed  or  the  articles  are  placed  in  another  zinc 
bath  and  are  then  made  cathodes. — J.  H.  C. 

Zinc  ami  other  Salts  with  Soluble  Anodes;  An  Electrolys- 
ing Process  for .     C.   D.Abel,   London.     From  La 

iles  Pile-  Klectriques,   Paris,  France.     Eng.   Pat 
9563,  May  24,  1900. 

The  process  is  carried  out  with  batteries  of  the  kinds 
-bed  in  specifications  9S03  of  1897,  16,172  of  1898,  and 
-74s  and  9512  of  1899  (this  Journal,  1000,  54  and  355). 
The  anode  is  any  soluble  metal  other  than  the  salt  to  be 
electrolysed,  in  which  a  metal  cathode  is  immersed,  and  the 
deposit  of  zinc  or  other  electrolysed  metal  in  metallic  form 
is  ensured  by  interposing  between  the  anode  and  the  cathode 
at  least  two  porous  vessels,  between  which  there  is  a  cir- 
culation of  washing  liquid,  which  prevents  mutual  diffusion 
of  the  saline  solutions  surrounding  the  anode  and  the 
cathode.— G.  H.  E. 

XH.-FATS,  OILS,  AND  SOAP. 

Linked  Oil;    Boiled  .      Analytical   Constants.      M. 

Kitt.  Cheiu.  Rev.  Fett-  u.  Harz  Iud.  1901,  8,  [3],  40 — 12. 
The  alterations  which  linseed  oil  undergoes  on  boiling  are 
shown  in  the  subjoined  table,  in  which  the  numbers  (0 — 6) 
represent  the  different  stages  from  the  thin  oil  to  the 
consistency  of  india-rubber  : — 


Xo. 

Acid 

Saponifi- 

Iodine 

Iodine 

Value  of 

Acetyl    I 

Acetyl 
Saponifi- 

Value. 

Value. 

Value. 

Katty 
Acids. 

Value. 

cation 
Value. 

0 

4-8 

188-91 
188-61 

159-31 
158-6J 

158-0 

153-5 

178-0 

1 

5-2 

189-9) 
188-8/ 

101-4) 
100*1  J 

l»7-3 

i9i-3  : 

201-7 

7'8 

1S9-1 

U5-6 

100-1 

192-4 

208-0 

3 

9-5 

186-6 

83-6 

88-1 

188-2 

206-2 

1 

91 

7:>'l 

BS-6 

5 

11" 

187-2 

76-2 

81-9 

193  "4 1 

192-6  J 

213-11 
210-9J 

<> 

18"8 

192-3 

71-1 

•• 

— C.  A.  M. 

V   its-foot  Oil;  Cholesterol  in  .     Holde  and  Stange. 

Mitt,  aus  den    kSnigl.   techn.   Versuchsanst.  zu  Berlrn 
1900,18,  [5],  255—261. 

As  the  iodine  and  saponification  values  frequently  fail  to 
give  an  indication  of  the  addition  of  vegetable  oils  to  neat's- 
foot  oil.  the  authors  have  made  use  of  the  cholesterol  test 
applied  in  the  following  manner : — 50  grms.  of  the  fat  are 
heated  with  40  c.c.  of  96  per  cent,  alcohol  and  saponified 
with  40  grms.  of  potassium  hydroxide  dissolved  in  20  c.c. 
of  water.  The  soap  is  dissolved  in  water  ai^d  the  cold 
solution  shaken  in  a  separating  funnel  with  three  successive 
portions  of  600—700  c.c.  of  ether,  emulsions  being  pre- 
vented by  the  addition  of  a  little  absolute  alcohol.  The 
united  extracts  are  distilled,  the  residue  dissolved  in  10  c.c. 
of  absolute  alcohol,  and  distilled  water  added  to  the 
solution  (which  is  heated  on  the  water  bath)  until  the  first 
of  turbidity.  The  liquid  is  then  left  to  cool,  and  the 
insoluble  matter  collected  on  a  filter,  again  dissolved  in  a 
little  alcohol,  and  again  precipitated  by  the  addition  of  water, 
this  treatment  being  repeated  until  the  crystals  show  a 
constant  melting  point  after  being  dried  on  porous  porcelain. 
In  the  case  of  tram  oils  two  or  three  crystallisations  are 
necessary  ;  with  pure  bone  fats,  alwut  six  ;  and  with  mixtures 
of  bone  fat  and  vegetable  oils  often  as  many  as  !2.  Finally 
the  crystals  are  examined  under  the  microscope. 

Of   11  pure  oils  examined  by  the  authors,  l'o  yielded  a 
cholesterol  melting  between  145'  and  147°  C.,  and  the  other 


K-tween  1 17    and   118'  C.     In  the  case  of  adulterated 

tho  melting  points  varied  from  143  — 144   C.  to  1801 13] 

The  cholesterol  and  mixtures  of  cholesterol  and  phi 
showed  the  crystalline  forms  described  by  liomer  (,-/'   , 
Journal,  1898,  954). 

Iodine  Value. — The  10  pure  oils  gave  values  of  66  ti 
and  the  other  of  77  0.  The  values  obtained  »  • 
adulterated  oils  varied  from  78-3  to  85-2. 

Saponification  1'alue. — This  was   196 — 199  with  nio  .f 
the  pure  oils,   and   194 — 195  with  the  two  others. 
adulterated   oils  gave  values   of   1S3  to    197,  the 
being  below  192."    From  this   the  authors  couclui 
rape  oil  was   the  adulterant.     Iu  one  case  they  ob 
slight  reaction'  by  Halphen's  test,  pointing  to  the  pot  < 
use  of  heated  eottou-seed  oil. — C.  A.  M. 

Cholesterol   and    Phytosterol    in    Mixtures  of  ]', 

Mineral    Oils;     Separation     of   .     J.    Ma 

Mitt,  aus   den    konigl.  techn.  Versuchsanst.  in 
1900,  18,  [5],  261—263. 

The  author  has  applied  the  following  methods  with 
in  the  examination  of  lamp  oils  : — 

/.   Distillation    of    Volatile  Mineral    Oils   irith   S 
heated  Steam. — A  lamp  oil  consisting  of  60  per  o 
thin    mineral    oil   and   40   per,    cent,   of  a    fatty 
submitted  for  a  report  as  to  the  animal  or  vegetable    f 
of  the   fat.     A   preliminary  experiment  with  02  gr   I 
cholesterol  in   100  c.c.  of   petroleum   showed  that  a  I 
siderable   proportion   of    the   former   could    be    r.. 
from   the  distillation   residue.     200  gnus,  of  the  nil  ■ 
then   saponified,  the   insoluble  constituents  extracted 
ether  from  the  aqueous  soap  solution,  and  distilled   i 
superheated  steam   until  only  about  3  c.c.  remained 
temperature  of  the  oil  was  never  allowed  to  exceed  2   I 
The  residue  from  the  distillation  was   repeatedly  cit  I* 
by   boiling  with    70    per    cent,   alcohol,   and   the  t  K 
on  cooling  yielded  crystals,  which,  after  repeated  r 
lisation,   melted   at    139'  5"   C.    and    showed  the  fo 
phytosterol.     This  is  the  melting  point  of  the  phyt 
isolated  by  Bomer  from  rape  oil,  and  the  presence  c  li 
oil  in  the  mixture  under  examination,  was  confirmed   i 
saponification  value  (1805),  and  iodine  value 
the  fatty  acids  obtained  from  it. 

//.  Mixtures  of  Heavy  Mineral  Oils  ami  F 
As  the  preceding   method  would   not  be  applicable 
higher  temperature  was  required  to  volatilise  the  i  >'' 
constituent,   the    author    used    the    following    met  . 
examining   a  mixture   of    100   grms.  of  cylinder  i  <> 
100  grms.  of  bone  oil  containing  a  little  vegetable  oil  I 
oil  was   dissolved   in   ether,  and   the  greater  part    t 
mineral  oil  precipitated  by  the  addition  of  alcoho  1 
supernatant  liquid  was   decanted,   concentrated   to  '' 
50  c.c,  and,  after  cooling,  again  separated  from  the   * 
On  again  evaporating  the  liquid,  a  residue  was  left  I 
in  addition  to  the  fatty  oil  and  higher  alcoh ol 
only  extremely  small  quantities  of  mineral  oil.    T  I 
saponified,  the  soap  solution  extracted  with  ether,   I 
residue  from   the   extract   recrystallised  from  70  pi 
alcohol.     The  melting  point  (144°  C.)  and  the  cr.<  I 
form    corresponded    to    a     mixture    of    choiesk 
phytosterol. — C.  A.  M. 

Soap  Leys  ;  Dialysis  of  (Crude  Glycerin)  - 
R.  Auzenat.     Monit.  Scient.1901, 15,  [711],  M'   ' 
The  addition  of  barium  or  iron  chloride   to  - 
cipitates  the  residual  alkali  soaps,  leaving  sodiu. 
solution.     The  author  has  made  attempts  to  cliraii 
of  this  by  means  of  dialysis ;  so  as  to  obtain  a  conci  f» 
of  the  glycerin  before  the  distillation. 

The  following   experiment   may  be  given  as  ty| 
solution  containing  430  grms.  of  glycerin  and  68  ® 
sodium   chloride   per   litre   was   dialysed  into  co  » 
through   a   battery  of  five   dialysers.     After  10  1  r 
ratio  of  salt  to  residual  glycerin  had  increased  " ' 
to  10-98,  whilst  the  greater  part  of  the  glycerin  ( 
cent.)  had   passed   into   the   exterior  liquid, 
points  out  that  such  results  have  no  practical  val 
the  exterior  glycerin  would  require  further  conc< ' 
whilst  that  within  the  diaphragm  would  be  very  di  I 
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hi  equally  require  concentrating.     Attempts  were  made 

iil>*titiite  sodiuni   sulphate  for  sodium  chloride,   hut  it 

v    found  that  the    latter  salt   had  the   same   velocity  of 

-  as  glycerin.     A   solution   of  iron   sulphate    was 

i    tur    the    exterior    liquid,  but,  contrary    to   what   was 

!.  the  glycerin  passed  through  the  membrane  more 

Ij  than    'lie  sodiuni  chloride.      Nor  were   better  results 

by   using   alcohol   as    the  external  liquid.      Hence 

thoi  concludes  that  dialysis   is   not  practicable   under 

i  conditions  of  extracting  glycerin. — C.  A.  M. 

■i    containing    Free    Rosin ;     Preparation    of     . 

l>reher,  Freiburg,   Germany.     German    Pat.    118,233, 
,n  19,  190(1.    (Through  Zeits.  angew.  Chem.  1901,  [13], 

jn-rceutage  of  free  rosin  in  a  soap  is  greater  in  pro- 

to  the  readiness  with  which  the  rosin  can  be  melted 

iterated  during  the  saponification.     In  this  patent, 

made  for  the  addition  of  phenanthrene,  which  has 

I  of  lowering  the  melting  point  of  the  rosin.     Thus 

i    in  which  melts  at  125°  C.  has  its  melting  point  reduced 

lv  the  addition  of,  e.g.,  20  parts  of  phenanthrene. 

listed  that  phenanthrene  has  at   least  an  equal  effect 

rosin  in  the   sizing  of  paper.     By   means   of  this 

id  ion  it  is  possible  to  obtain  a  rosin   soap  with  a  sizing 

I    equal  to  one  containing  from    55  to  GO  per  cent,  of 

-in.    For  example,  100  parts   of  finely  divided  rosin 

."parts  of  powdered  phenanthrene    are    added  to   a 

•.ilution  of  "\  parts  of  caustic  soda  in  25  parts  of 

.    The  mass  is  boiled   for   an   hour    with   constant 

_■.    until  a  test   sample    dissolves    to  a   milky-white 

in  iu  water  of  80°  to  90°  C— C.  A.  M. 


Oltates  of  the  Metals ;   Preparation  of . 

W.  A.  H.  Xaylor. 

See  under  XX.,  page  498. 

nes,  Commercial ;  Determination  of  Unsaponifiable 
Matter  in .     P.  Neff. 

See  under  XXIII.,  page  509. 

fine ;  Determination  of  Unsaponifiable  Matter  in 
Commercial .     A.  A.  Shukoff. 

See  under  XXIII.,  page  509. 

'als  and  Waxes :  Optical  Examination  of . 

G.  Marpmann. 

Set  under  XXIII.,  page  509. 


n 


Acids;  Action  of  Zinc  Dust  on 

See  under  XXIV.,  page  513. 

PATENTS. 


A.  Hebert. 


Animal  and  Vegetable ;  Method  of  and  Appa- 

■hr  Refining.     E.  Kocca,  Marseilles,  France.    Eng. 
10,899,  June  15,  1900. 

is  made  for  a  process  of  passing  the  oil  through  a 
f  chambers,  in  which  it  is  purified  by  steam  passing 

Hte  direction. 

ecial  form  of  apparatus  claimed,  consists  of  a  set 

imposed  chambers,  arranged  as    in  a  column  still, 

1  r>eing  introduced  at  the  top  of  the   system,  and  the 

11  it  bottom,  the  latter  bubbling  successively  through 

s  upward  course.     In  a  second  form  of  apparatus, 

oh  claim  is  also  made,  each  chamber  can  he  opened 

If  air,  and  has    a  steam-admission  pipe,  so  that 

be  made  successively  the  first  or  lasi  in  the  series. 

•    >s  said  to  be   particularly  suitable  for  the 
tion  of  cocoa-nut  oil. — C.  A.  M. 

II  ood   Oil    and    Mixtures    thereof;    Tmpts.    in 

•      -A.   Kronstein,    Karlsruhe,   Germany. 

P»t  1386,  Jan.  21,  1901. 

t   of  this  patent  is  to  prevent  the  coagulation 
ccurs  on  treating  this  oil  with  oxidising   agents. 


The  oil  is  mixed  with  a  resin,  drying  oil,  or  solvent  in 
certain  specified  proportions,  and  the  mixture  heated  with 
an  oxidising  agent.  Or  the  wood  oil  or  mixture  may  be 
solidified  by  heating  it  with  another  oil,  or  a  resin  or 
solvent,  and  the  solid  product  further  mixed  with  a  resin, 
drying  oil,  or  solvent,  and  oxidised. — C.  A.  M. 

Oil,  Grease,  Glue,  and  the  like  from  Waste  Products  and 
other  Substances  ;  Process  and  Apparatus  for  Extract- 
ing   .     N.  B.  Powter,  New  York,  U.S.A.     Eng.  Pat. 

3470,  Feb.  18,  1901. 
The  process  claimed  consists  in  applying  suction  to  the 
material,  which  is  heated  in  a  closed  vessel.  The  lighter 
oils  and  volatile  substances  thus  separated  are  collected  in 
a  liquid,  whilst  the  uncondensed  vapours  are  carried  on  and 
burned.  The  residual  heavier  oils  and  other  substances  are 
discharged  into  a  separator,  which  they  should  practically 
fill.  This  vessel  has  a  conical  neck,  with  a  discharge  outlet 
near  the  top,  and  on  introducing  water  at  the  bottom,  the 
oil  is  expelled  through  this  outlet.  Suction  may  also  be 
applied  at  the  top  of  this  vessel  to  remove  any  remaining 
volatile  substances.  After  the  introduction  of  sufficient 
water  to  expel  the  grease,  the  residual  mass  in  the  separator 
is  dried  in  a  vessel  suitably  heated  and  conveniently  pro- 
vided with  stirring  arms,  whilst  suction  is  also  applied  to 
accelerate  the  process.  Finally  the  dried  mass  is  burned. 
The  oil  or  grease  expelled  from  the  separator  is  allowed  to 
stand  in  a  purifier  for  any  solid  matter  to  deposit,  whilst,  if 
required,  steam,  followed  by  dry  air,  may  be  blown  through 
it.  The  oil  may  also  be  treated  at  this  stage  with  any 
purifying  agent. 

The  separation  of  the  grease  from  the  solid  matter  may 
also  be  effected  within  the  digester,  and  the  drying  in  the 
separator  or  in  the  digester. 

In  extracting  oil  from  fish  material  from  which  isinglass 
or  glue  is  also  to  be  extracted,  the  finely  divided  substance 
is  first  mixed  with  salt  or  other  substance,  to  prevent  the 
glue  rising  with  the  oil  in  the  digester.  The  salt  is  subse- 
quently removed  (conveniently,  by  washinglthe  material  with 
water)  and  the  glue,  &c.  brought  into  solution  by  boiling 
the  mass  with  water  free  from  alkali. 

Special  apparatus  for  the  various  combinations  and 
modifications  of  this  process  are  also  claimed. — C.  A.  M. 

Blown  Oil;  Obtaining .  P.  H.  Joselin,  New  Wands- 
worth, and  J.  Crichton,  Hackney  Wick.  Eng.  Pat.  1379, 
Jan.  21,  1901. 
According  to  this  patent  the  crude  cotton-seed  oil  is 
heated  and  agitated  with  an  aqueous  solution  of  a  borate, 
which  removes  impurities.  The  aqueous  layer,  which 
separates  on  standing,  is  withdrawn,  and  air  blown  through 
the  residual  oil  heated  to  a  suitable  temperature. — C.  A.  M. 


XIII.-PIQMENTS,  PAINTS;  RESINS, 
YARNISHES;  INDIA-RUBBER,  Etc. 

(C.)— INDIA-EUBBEB,  &c. 

Rubber  Goods ;  Manufacture  of .    Gummi  Zeit.  1901, 

15,  [25],  411. 

Bibber  plates  and  discs  are  made  of  the  best  Para,  which 
is  boiled,  washed  thoroughly,  and  then  most  carefully  dried. 
The  purified  rubber  is  massed  into  blocks  of  an  appropriate 
size,  compressed  by  machinery,  and  then  frozen  until  it  is 
no  longer  elastic.  In  this  condition  it  is  sliced  by  a  cutting 
machine  and  the  thin  plates  so  formed,  after  the  original 
character  of  the  rubber  has  been  restored  by  warming,  are 
stamped  to  the  required  shape  by  sharp  dies  moistened  with 
water.  To  vulcanise  them,  the  plates  are  immersed  for 
1 — 2  minutes  in  carbon  bisulphide  containing  2 — 3  per 
cent,  of  sulphuryl  chloride,  dried  for  an  hour  or  two,  again 
dipped  in  the  solution  for  half  a  minute,  dried  once  more 
and  then  heated  in  the  vuleaniser.  The  goods  are  after- 
wards boiled  in  soda-lye  and  warmed  in  the  oven  until  all 
smell  of  sulphur  has  disappeared. — B.  L.  J. 
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Valve-Balls.     Gnmmi   Zeit.    1901,   15,    [86], 

127—42$. 

Ki  BUM  valve-hall-  for  pomps  dealing  with  corrosive  liquids 
miv  be  composed  entirely  of  rubber  or  of  a  nucleusol 
wood  iron,  lead,  or  other  metal  coated  with  rubber.  The 
use  from  05  to  20  cm.,  the  smallesl  being  made 
fxom  cyfind  -   ox   strings  of   rubber  from  which 

-li-liih  larger  than  the  reqniredaize  are  out  oil  bj  an 
experienced  workman.  These  are  placed  in  heated  moulds 
for  10—15  minutes,  and  the  excess  rubber  which  exudes 
is  trimmed  off.  If  the  amount  has  been  over-estimateO,  ami 
a  ring  forms  round  the  ball.  this  must  bo  out  away  and 
the  ball  re-moulded.  When  soft  rubber  is  used,  the  balls 
ai.  vulcanised  in  the  mould,  their  extreme  size  bemgaOmm. 
Hard  rubber  balls  may  bo  as  large  as  3d  mm.  111  diameter, 
are  vulcanised  in  talc,  and  finally  trimmed  in  a  lathe.  Still 
larger  sizes  are  made  from  strips  of  sheet  rubber  cut  somc- 
V  luit  wider  than  the  required  diameter,  and  rolled  up  care- 
fully into  a  cylinder,  any  air-bubbles  that  form  meanwhile 
being  pricked  and  squeezed  Hat:  the  rolls  are  then  hot 
sed  and  finished. 

A  non-porous  rubber  is  of  first  importance.  "  liarytes " 
and  recovered  rubber  may  be  mixed  with  it,  but  no  oil- 
substitutes  or  rubber-residue  that  contains  an  appreciable 
amount  of  such  substance.  A  good  mixture,  in  parts  per 
hundred,  is  the  following  :— Mozambique  rubber,  1 1  ; 
Cameroon,  14;  recovered  ruhber,  10;  lead  glaze,  13; 
1  antes,  32  :   lime,  13  ;  sulphur,  4. 

The  temperature  of  vulcanisation  should  be  about  150°  C. 
and  the  time  according  to  the  size  of  the  balls  and  the 
mixture  used. 

During  this  process  the  central  core  may  char  the 
canvas  layer  and  become  loose,  which  may  be  detected  by 
the  sense  of  touch  or  by  shaking  the  ball  held  against  the  car. 

Oil  and  grease  must  be  carefully  kept  from  contact  with 
the  finished  product. — R.  L.  J- 

Rubber-like  Substance.  C.  X.  R.  Stcenstrup,  Copenhagen. 
Danish  Pat.  3645,  Jan.  30,  1900  ;  through  Chem.  Zeit. 
1901,25,  [23],  252. 

1  ii.ii  rubber  goods  (1  part)  are  mixed  with  4 — 12  parts  (the 
exact  proportions  should  be  carefully  adjusted)  of  an  oil 
such  as  linseed,  or  oil  residue,  and  agitated  mechanically  and 
by  air  under  pressure  until  solution  is  as  complete  as 
possible.  Insoluble  portions  are  then  separated;  sulphur 
and  other  mineral  matter  settle  out  on  standing.  The 
mixture  is  now  heated  with  a  small  quantity  of  red  lead 
for  2 — 6  hours  so  that  when  cold  it  forms  a  thick  viscid 
m;i".  This  material  may  be  employed  in  various  ways 
instead  of  pure  rubber,  and  also  in  the  manufacture  of 
linoleum  and  asphalt. —  K.  L.  J. 

PATENT. 

■  ulchoue;  Apparatus  for  Vulcanising  Articles  of . 

11.  Hamet,  Paris.     Eng.  Pat.  856?,  May  9,  1900.     Uuder 
Internat.  Conv.,  Feb.  16,  1900. 

The  essential  feature  of  this  specification  consists  in  the 
1  inploMnent  of  moulds  made  of  thin  sheet  copper  or  steel, 
stamped  to  shape,  in  place  of  moulds  of  heavy  iron  or  steel 
castings  formerly  uscl.  The  new  moulds  are  constructed 
in  halves,  and  the  apparatus  carries  the  lower  halves  in  a 
fixed  frame,  while  the  upper  portions  can  he  raised  or 
lowered  into  position  mechanically.  Steam  is  admitted  so 
a-  to  Mirround  both  parts,  and  the  whole  operation  is  thus 
claimed  to  be  rendered  more  speedy. — F.  H.  L. 


XIV— TANNING,  LEATHER,  CLUE,  SIZE. 

Tanning  Materials  ;  Analysis  of .     Paessler.     Chem. 

1901,  25,  [27],  295. 

The    quality  of   the   filter-paper   and   the   volume   of  the 

olution   influence  the   re-ults    in   the   analysis  of   tanning 

mat.  riils.      A  less  dense  paper    may  allow   fine  particles  to 

rhich    make    the   liquid    turbid,   and    lead    to    high 


results  for  the  tannin  and  low  for  the  insoluble  matter  ;    . 
difference  frequently    reaches  2   per   cent.     L'nsati 
results  have   been  obtained  with    the  tanniued  tili, 
of  Willenz,  who  has  already  himself  abandoned  theii 

—A.  I 

Gallotannin  :   Constitution  of .     H.  Pottoviii. 

Comptes  Rend.  132,  [11],  704—706. 
Tannin  from  gall-nuts,  several  times  submitted  to  I 
process  of  purification,  gave  at  last   a   product  of  con  it 
rotatory  power  (a  =   +50°).     This  tannin  (100  gn 
mentcd    with   tanuase,   gave   by    hydrolysis  a   mixlui  A 
•'gallic    acid    (95-1    grms.)   ami   dextrose   (13'5  grn   " 
(query,  3-5  grins.).     Its  solution,  heated  in  a  sealed  » 
with  very  weak  hydrochloric  acid,   diminished  in  roti  j 
[lower ;  and   when   the  operation  was   stopped  at  a  Ct 
point,  no  gallic  acid,  but  a  true  digallic  acid  was  foui  is 
solution.     The   author  concludes  that  different  tannic 
glucosides  of  digallic  acid,  containing  different  propoi  1, 
of  that  acid  and  of  glucose.     Tannasc  seems  to  lie  ca  a 
of  hydrolysing,  on   the  one  hand,  digallic  acid  and 
esters  of  aromatic  acids  ;  on  the  other  hand,  glucosicli   1 
contains    possibly  two  constituents,  related  respectiv 
the  lipases  and  the  emulsins. — J.  T.  D. 

Leather    Book    Bindings;    Presercntire   Composr 
.     "  H.  G."     Papier-Zeit.  1901,  26,  978. 

It  is   now  becoming  recognised  that  the  leather  ii 
books  are  bound,  like  the  paper  on  which  they  arc  pi 
is  frequently  apt  to  deteriorate  in  course  of  time,  trhei 
be  exposed  to  sulphurous  vapours  or  not.     This  di 
is   due  to  a  variety  of  causes ;  to  reagents  emplc 
dyeing  the  leather,  to  modern  methods  of  tamiin?,  1 
carelessness  on  the  part  of  the  binder  in  the  sell 
his   varnishes    and  pastes.     Leather   bindings  arc  1 
varnished  with  shellac  dissolved  in  bor..  x 
material  is  far  from  being  moisture-proof  or  impcrv 
gases.      Even   when   the   shellac   is    used  as  au  al  oli 
varnish,  it  is  but  an  imperfect  protection. 

A  distinctly  better  preservative  is  to  be  found  in  : 
which  5*5  grms.  should  be  dissolved  in  7'5grms.  of  a  u 
ammonia  and  100  c.c.  of  water  at  a  temperature  of 
The  varnish  dries  on  leather  fairly  fast,  becomes  so  hi  tl- 
water   and   other   liquids   and  vapours  have  absolu 
effect  on  the  film,  and  is  quite  capable  of  protectiii  in 
inherently  defective  leather  biudiugs.     The.  casein  m  a 
be  dissolved  in  strong  borax   solution ;  but  whene 
borax  is  liable  to  injure  the  leather  or  the  dye  thei  , 
ammoniacal  formula  is   preferable.     A  casein  vara    1 
often  a  rough  feeling.     This  may  be  overcome  by    M 
the  leather  with  a  mixture  of  5  parts  of  yolk  uf  1    ■ 
1  part  of  glycerin,  permitting  the  coating  to  di 
polishing  with  a  woollen  rubber. 

Sometimes  a  spirit  varnish  is  necessary.     1 
formula  gives  a  material  which  is  better  able 
ammonia,  moisture,  and  the  heat  of  the  hand  than  ;  ' 
else.     Spirit,  3  litres ;  sandarac,  60  grms. ;  mastic,  3  n 
"  olive-tree   resin,"    and   shellac,   of  each,   21   ;.'i 
addition  of  3-75  grms.  of  camphor, dissolved 
spirit,  will  render  the  varnish  flexible  ;  but  the  cai  >' 
liable  to  yield  an  opalescent  bloom  in  cold  damp  a  * 
cannot  be  removed. 

A  matt  spirit  varnish  is  best  prepared  fron 
dammar  dissolved   in    16    kilos,  of   acetone 
little  collodion.     "  Four  parts  of  the  damnuu 
are  combined  with  2  parts  of  semi-liquid  eollodioi 
6  parts  are  added  to  the  whole."     Reforc  the 
any  spirit  varnish,  the  leather  must  be  sized  wil 
60  grms.  arc  soaked  in  4-5  litres  of  cold  wai 
weeks   till   a    viscid  mass   results.     Iosoluhl 
white   particles    must    be   removed   before   u  ■ 
necessary,  finally  introducing  about  60  prms. 
prevent  brittleness.     The  solution  of  the  traga 
on  no  account  be  assisted  with  oxalic  acid.—*.  " 

Glue;  Apparatus  for  Testing .    B.  Kit 

See  under  XXIII., pay 
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■  n iay  Materials,  their  Speed  of  Tanning  and  Weight. 
irini/,  ffe. }  Relative  Leather-forming  Value  of  the 
'afferent .     J.  Voul  and  R.  W.  Griffith. 

See  page  496. 

Tannery  Refuse  ;  Anthrax  Traceable  to 

H.  L.  Russell. 


$M  under  XVIII.  B., page  JU-l. 

PATENTS. 

'«■  and  Skins,  Method  of  Treating ;  and  Apparatus 

mectnl  therewith.     W.  T.    Forbes,  Atlanta,  Georgia 
Eng.  Pat.  7850,  April  27,  1900. 

hides  arc  tanned  in  an  ordinary  liquor  to  erery  100  calls. 

.  5  lb.  of  common   salt,  '.   lb.  of  borax,  and  1  lb.  of 

im  sulphate   have  been  added  ;    1  lb.  each  of   boric 

sodium   sul]>hate  being  also  employed  for  special 

•      During   the   operation  a    current"  of   electricity, 

Ira  weak   alternating  one,   is   passed   through   the 

rodes   being  arranged  at  all  four  sides  of  the 

that  the  path  of  the  current   may  be  changed. 

process  is  claimed  to  produce  good  bright  coloured 

a  half  the  time  usually  occupied  ;  and  the  salts  are 

Ted   partly  to    raise   the  conductivity  of   the  liquor. 

is  is  also  described  which  consists  of  a  rectangular 

■pal  in  halrcs  and  clamped  together.     In  this?  are 

ied  two  skins,  face  to  face,  so  as  to  form  a  kind  of  fiat 

between  them  is  forced  the  tanning  liquor  by  means 

jl  draulic  pressure. — F.  H.  L. 

.iMer;  Lacquer  or  Enamel  for .     G.  L.  Mohr 

Darmstadt.     Eng.  Pat.  8993,  May  15,  1900. 

i  parts  (|i  of  each)  of  "chloride  of  iron,"  ferrous 

ferrocyanide,  and  ferricyanide  of  potassium  are 

<ji|1   together,   "somewhat  moistened"   with    nitric  acid 

-r.  1-375,  and  the  whole  quicklr  dried.     100  parts  of 

■  boiled  for  two  hours,  and  the  above  is  added ; 

'h  part  of  the  following  mixture  is  next  put  in,  and 

is  continued   till   the  oil   can   be   drawn   into 

!-.     The  mixture   consists  of  tallow   exposed  to  the 

A  moisture  till  it  has  begun  to  "putrefy,"  1   part   of 

I     earth  made  from  pulverised  slate,"   1   part  of  puz- 

1   part  of  infusorial  earth.     This  "  settles   or 

■-  s  the  bubbles  arising  "  during  the  boiling  of  the  oil. 

y,  10  parts  of  a  special  siccative,  about  3   parts  of 

t.  and  3  parts  of  oxidised  linseed  oil  are  added  to 

The  drier  is  made  by  boiling  1  part  of  logwood 

part   of  nut  galls  in  5  of  water  till  the  liquid  is 

■  -1  to  half  its  volume,  then  adding  a  hot  solution  of 

°ng  as  a  precipitate  is  formed.     The  precipitate  is 

l  and  dried.     Its  addition  to  the   lacquer  "  prevents 

udanon  of  the  oil  of  the  leather."     When  the  product 

*  lUed,  it  is  ready  for  use.— F.  H.  L. 

and  the  Like;  Drying  Apparatus  for  Use  in  the 

«'cUon  of  Enamelled  .      C.  Hoch,  Weinheim, 

-u,  Germany.     Eng.  Pat.  1701,  Jan.  24,  1901. 

•  ires  is  described  in  which  air  is  treated  in  such  a 

tnat  it  becomes  specially  suitable  for  dryinjr  the 

'!;irffUnS   °f  'Patent'   father,   and   whereby  the 

ne  lett  as  refuse  on  the  coating  may  be  neutralised 

•-atton,  lts  conversion  from  the  sticky  condition  by 

drying  process  not  being  attainable."     The  appa- 

i  of  superposed  chambers,  in  which  air  is  first 

in  a  spray  of  an  alkaline  liquor,  then  heated   to 

I . .  next   washed  by  passage   through  flasks  of 

ann,^ °      6  a,nd  uSUlphuric  acid'  lf  5  finally  led 

<  kSwi.lA^  $  traTels  over  th*  !<^h« 
■K  n  nave  to  be  dried.-  F.  H.  L. 


TtlsZlZ'  P  L,kef'om  Waste  Products  and 
v  B  P*  ,  Pr°%SS  a"*  APP<>ratus  for  Extracting 
-  B.  Porter.    Eng.  Pat.  8470,  Feb.  18,  1901. 

See  under  ] XII.,  page  485. 


XV.-MANUEES,  Etc. 

Soi'i  Inoculation  ;  New  Problems  in  .     J.  Stoklasa. 

Deutsche  landw.  l'ressc,  1900,  27,  189. 
Whilst  Bacillus  radicicola,  the  nitragin  microbe,  assimi- 
lates free  nitrogen  alone,  obtaining  its  food  from  the  plant, 
Bacillus  megatherium,  the  alinit  microbe,  requires  a  large 
excess  of  carbohydrates  in  the  soil,  and  also,  for  nitrogen 
assimilation,  the  co-operation  of  a  bacillus  which  occurs 
chiefly  in  humous  soils.  This  new  bacillus,  discovered  by 
the  author,  assimilated,  in  conjunction  with  the  alinit 
bacterium,  3]  '5  mgrms.  of  nitrogen  in  33  days. 

Inoculation  experiments  were  made  in  which  soil  (100 
kilos,  per  morgen)  was  saturated  with  a  solution  of  molasses 
(6  kilos,  in  10  litres  of  water)  and  alinit  (2  grms.)  The 
whole  was  covered  with  straw  tc  exclude  light,  and  left  for  a 
week,  water  being  added  when  necessary.  The  soil  was  then 
spread  over  the  land,  with  the  straw  chaff,  and  harrowed  in. 
The  yield  of  barley  was  increased  by  inoculation  from 
2,013  kilos,  to  3,390  kilos,  per  hectare;  and  the  yield  of 
oats  from  2,100  to  3,086  kilos.  The  soil  applied  along  with 
the  alinit  contained  the  new  bacillus,  which,  in  conjunction 
with  alinit.  assimilates  free  nitrogen;  otherwise  infection 
with  the  bacillus,  isolated  from  humous  soil,  would  be 
necessary. 

Addition  of  alinit  to  bone,  horn,  and  leather  meal  proved 
to  be  very  beneficial  in  promoting  the  decomposition  of  the 
phosphatic  and  nitrogenous  manures.  It  is  important  to 
at  once  supply  carbohydrates  by  adding  either  a  solution  of 
glucose  or  a  concentrated  straw  extract.— N.  H.  J.  M. 

XVI -SUGAR,  STAECH,  GPM,  Etc. 

Sugar  Cane;  Coefficient  in  the  Indirect  Analysis  of . 

L.  Bonnin.     Hull,  de  l'Assoc.  des  Chim.  de  Sucr.  et  de 
Dist.  1901,  18,  [7],  465—467. 

To  obtain  the  richness  of  the  cane  in  sugar  from  that  of 
the  juice  per  100  gnus.,  the  co-efficient  0-85  is  used.  In 
the  factory  this  figure  is  correct  enough.  The  author 
confirmed  it  from  the  results  of  an  entire  sugar  season, 
based  on  the  mean  pressing,  and  the  average  richness  of 
the  juice  and  bagasse.  Prinsen  Geerligs  (this  Journal, 
1900,  757)  found  the  same  figure  from  results  of  several 
factories  in  Java. 

The  hand-mill  in  the  laboratory  does  not  give  the  same 
crushing  as  on  the  industrial  scale,  and  this  co-efficient,  or 
any  smaller  one,  may  lead  to  erroneous  results. 

It  is  better  to  analyse  the  juice  and  bagasse  and  calculate 
therefrom,  taking  account  of  the  crushing  obtained. 
Adopting  the  results  of  number  10  in  the  table  given  we 
have —  ' 

Sugar  per  100  gnus,  of  juice 17-28 

bagasse 10-03 

whence, 

Sugar  per  60  grms.  of  juice  obtained  =  17-28  x  0-60  =  10-36 
-      „  40       „       bagasse    „        =  10-08x0-40  =    4-03 


14-39 


To  find  the  co-efficient  applicable  here,  we  have 

17-28  x  x  =  14-39,  whence  x  =  0-832. 

The  co-efficient  shows  great  variations,  dependent  not 
only  on  the  degree  of  crushing  obtained,  but  on  the  hard- 
ness of  the  can^its  age,  and  the  proportion  of  woodv 
nbre. — L.  J.  de  W. 

Sugar-Cane  Factory  ,■  CarbonaUng  in  the .     Harloff 

Hull,  de  1  Assoc,  des  Chim.  de  Sucr.  et  de  Dist.  1901  1R 
[9],  718-719*     (From  CentralbL  Zuckerind.  1900,  218.) 

Vamocs   observations  are  made  on  carbonatin"  in   the 
cane-sugar  works  in  Java.  " 

Care  must  be  taken  that  the  juice  purified  by  saturation  is 
neutral  when  sent  for  evaporation.      In  simple  carbonating 
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it  is  found  best  to  have  a  separate  defecation  by  lime,  with, 
if  possible,  mechanical  mixing  of  the  juil  e  and  lime. 

There  is  do  advantage  in  strongly  heating  the   saturated 
juice;  it  should  be  saturated  at  55   to  60°  C.  until  neutral 
to    phenolphthalein,   and   should  be   immediately  filtered    I 
■without  devaluation.     At  this  temperature  it  filters  well. 

The  best   results,  however,  are  obtained  by   double   car- 
b. •Dating. 

The   increased   expense,  compared   with  defecation,  was 
for  two  extreme  eases,  0-O7M  and  O*  144  per  picul  of  sugar. 

—  1..  .1.  de  W. 

Beetroot   Juice:    Krause's    Method  for   Determining  the    { 

Purity   of .     J.    Weisberg.     Bull,   de    V Assoc,    des 

Chim.  do"  Sucr.  et  de  Dist.  1901,  18,  [9],  655— C59. 
The  author  made  a  number  of  tests  of  the  quotient  of 
purity  bj  Krause's  method,  on  different  sorts  of  rasped 
pulp,  varying  the  duration  and  the  temperature  of  digestion, 
and  found  differences  of  2  to  4  units  for  the  same  pulp. 
He  therefore  prefers  to  use  the  old  methods,  the  purity  of 
pressed  juice  giving  the  nearest  approach  to  that  of  the 
diffusion  juice  obtained  on  the  large  scale. 

From  the  results  of  the  mutual  control  of  forty-seven 
Russian  and  Polish  sugar  works,  where  daily  analyses  were 
made,  the  following  averages  were  obtained :— Purity  of 
pressed  juice  from  chopped  chips,  862;  purity  of  diffusion 
juice,  87  0.  As  a  general  rule,  under  normal  conditions,  | 
the  purity  of  diffusion  juice  is  always  higher  than  that  of  j 
corresponding  pressed  juice. — L.  J.  de  \\  . 

Beetroot  Juice ;    Methods   of  Krause   and   Perroehe  fur 

Determining  the   Purity   of  .     II.  Pellet.     Bull,  de 

l'Assoc.  des  Chim.  de  Sucr.  et  de  Dist.  1901, 18,  [9], 
659—662. 
The  method  of  Perroehe,  which  was  published  in  1891-92, 
consists  in  agitating  200  grms.  of  beetroot  pulp  with  400  c.c. 
of  water  while  heated  for  20  minute?  on  a  water-bath,  and 
determining  the  saccharine  richness  from  the  density,  and 
the  sugar  really  present  being  also  determined,  the  purity 
is  found. 

The  method  has  much  analogy  with  that  of  Krause,  as 
regards  the  preparation  of  the  juice,  although  the  object 
to  be  attained  is  a  little  different. 

The  results  are  affected,  however,  by  the  fineness  and 
physical  condition  of  the  pulp,  which  vary  with  the  form  of 
rasp  used,  by  the  mode  of  heating,  by  the  duration  of  the 
maceration,  and  the  large  error  introduced  from  the  feeble 
density  of  the  juice  observed.  Hence  it  is  not  astonishing 
that  there  should  be  want  of  agreement  as  to  the  value  of 
Krause's  method. — L.  J.  de  W. 

Acidity  and  Alkalinity;  Determination  of ,  in  Coloured 

Sugar  Solutions.     H.  Pellet.     Bull,  de  l'Assoc.  des  Chim. 
de'Sucr.  et  de  Dist.  1901, 18,  [9],  693—695. 

The  author  prefers  sensitive  litmus  paper  to  phenolphthalein 
for  the  determination  of  the  reaction  of  sugar  solutions. 
There  are  cases  in  which  phenolphthalein  gives  absolutely 
no  coloration,  even  in  very  alkaline  liquids.  This  is  when 
sulphites  are  present.  Litmus  paper  is  not  affected  in  this 
way. — L.  J.  de  W. 


Sugar  Solutions  Saturated  u-ith  Lime  ;  Action  of  Carbonic 

Acid  on .     J.  Weisberg.     Hull,  de  l'Assoc.  des  Chim. 

de   Sucr.   et  de   Dist.   1901,  18,    ["],   457—462.     (This 
Journal,  1898,  1061.) 

On  passing  carbonic  acid  gas  into  a  solution  of  pure  sugar 
or  beetroot  juice  containing  lime,  the  alkalinity  to  phenol- 
phthalein falls  continuously,  but  the  polarisation  of  the 
filtered  juice  at  first  falls  and  then  rises  again  until  the 
initial  value  is  again  reached.  The  point  of  minimum 
polarisation  is  coincident  with  that  of  greatest  thickening 
of  the  liquid  and  slowest  rate  of  filtering,  and  is  also  that 
at  which  decolorising  of  the  juice  begins. 

The  lowering  of  the  polarisation   may  reach  an  amount, 

under  favourable  conditions,  equivalent  to  10  to  20  percent. 

the  sugar  contained  in  the   original   liquor,  a  gelatinous 

compound  being  precipitated,   containing  sugar,  lime,  and 

laibonicacid — the  sucrocarbonate  or  hydrosucrocarbonate 


of  Loiseau.  The  analytical  figures  given  by  l.oiseao,  hi 
ever,  do  not  seem  to  correspond  closely  with  the  foruv 
given  of  these  compounds. 

A  solution  containing   IS   to  16  per  cent,  of  sugar 
saturated  with  lime,  when  heated  on  the  water-bath,  b 
turbid   and   afterwards   yields  a  gelatinous  precipitin 
treated   with   carbon  dioxide   until  the  greater  pari 
alkalinity  is  neutralised  and   it  has  become  thick  or  rite 
and  difficult  to  filter,  it  no  longer  gives  a  precipitate  « 
heated  on  the  water-bath,  showing  that  the  gas  has  occasio  I 
a  complete   change   in   the  physico-chemical  state  of 
liquor,  and  it  is  to  be   presumed   that  a   liquor  60  tre  1 
contains  a  calcium  sucrocarbonate. 

To   separate   the   compound,   a    solution   was    prepi  I 
containing   13   per  cent,  of   sugar  and  3  52  of  linn 
carbonic    dioxide    was   passed   in    until   the   alkaliuit\ 
phenolphthalein  was   reduced   as   low  as  possible  wit  t 
the  precipitation  of  sugar  or  lime.     The  slightly  dull  li> 
was  riltered,  and   300  c.c.  of  the  solution  were  mixed     . 
900  c.c.  of  alcohol  of  a  strength  to  give  70  per  ceni  f 
alcohol    in  the   mixture.      The  gelatinous    precipe 
filtered  off  and  pressed  strongly.     It  then  contained  4 
per  cent,   of  water.     The  analysis  of   the  precipitate 
culated  to  the  dry  state  was :  carbonic  acid,  10-36  perci  ; 
lime,  26-96;  sugar,  62-68.     These  figures  corresp 
3C,.,Ho.:(  >u.4(0aO.CaCO3). 

The  sucrocarbonate  only  partially  re-enters  into  sol 
in   water,  and   the   solution   deposits   crystals  of  cal  m 
carbonate.     The  insoluble  portion  is  also  calcium  carle 

— L.  J.  de 

!    Syrups;   Table  for  Degrees  Baumi  of  ,  at  difj  * 

Temperatures.     H.  Nove.     Bull,  de  l'Assoc.  de.  I 
des  Sucr.  et  de  Dist.  1901, 18,  [7],  464—465. 

The  table  may  be  constructed  by  adding  0-05°  B. 

degree  of  temperature  above  15°  C. 

Thus,  the   correction  for  70°  C.  is  2*75,  to  be  m 

the  degrees  Baume  observed,  to  reduce  it  to  u. 

at  15°  C,  or  0-05  (70°— 15°  C.)  =  275.— L.  J.  de  W 

Syrups  and  Massecuites  ;    Real   and  Apparent  Pur  I, 

F.  L.  de  Jongh.     Bull,   de  l'Assoc.  des  Clr    ■ 

Sucr.  et  de  Dist.  1901,  18,  [7],  504— 511.  (Frot  H 
Deutsche  Zuekerind.  1900,  1369  and  1402.) 

The  author  tested  eight  different  methods  for  tie    i 

mination  of  the  degree  Brix. 

(1)  Direct  determination  of  the  water  by  drying  ii 
sand  or  methyl  alcohol  in  a  current  of  dry  air. 

(2)  Determination  by  a  pyknometer  closed  with  a  g  i 
plate  and  entirely  tilled  with  the  de-aerated  syrup. 

(3)  By  the  pyknometer  gauged  to  50  c.c,  and  1 
three-quarters  full  of  syrup  and  weighed;  dc-a£r»i  " 
the  water-bath,  the  bubbles  of  air  removed  with  •' 
water,  and  the  vessel  filled  to  the  mark  with  distilled  \i 
and  weighed. 

(4)  By  hydrometer  direct. 

(5)  By  hydrometer  after  convenient  dilution  and  ■ 
,.  ...  ,     100  x  Pol.  oi  oriftimi  St 

lahon  according  to  the  formula    —  Quotjwlt  „,  fj 

=  degree  Brix  of  the  original  substance. 

(6)  By  hydrometer  on  a  solution  of   equal  wei| 
substance    and    water.      The    degree    Brix    found,  * 
multiplied  by  two,  equals  the  degree  Brix  of  the  •  P 
solution. 

(7)  By  hydrometer  on  a   solution  of   three  tin 
normal   weight   made  up  to  300  c.c.  with  dist 
50  c.c.  are  clarified,  made  up  to  100  c.c,  and  polsn  ,  • 
purity  being  calculated  from  Oswald's  table. 

(8)  By  Curin's  method. 
The  first   method  is  too  long,  and  impracticabli 

control  of  the  refinery,  from  the  number  of  determ 
required  daily.     Methods  2  and  3,  although  onl 
apparent  dry   matter,  take    too   much    ti 
method   requires  complete  de-aeration.     In  the  r,  I 
four  methods  the  error  is  multiplied  by  dilution,  I  ' 
to  real  dry  solids  ;   but,  operating  always  under  t. 
conditions,  the  error  is  fairly  constant  and  may  1" 
influence.     For  Method  5  this  is  not  the  caa 
not  always  being  the  same.    Of  the  tlitcc  last  i 
that  of  Curin  has  the  advantage,  for  it  is  not  a  hy  a 
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thod,  and   it    is  not  only  of   relative    precision,   but  is 

okJy  executed.     It   is   as   follows  : — Into  a  tared    100 — 

i  0.0.  flask,  the  normal  weight  of  syrup  or   massccuite  is 

., lined  and  dissolved  in  distilled  water,  and  made  up  to 

it   17 "  5°  C,  and  weighed.     Weight  of  100  c.c.  of 

itioB  +  26  048  =  factor  of  dilution.     Weight  of  100  c.c. 

lollltion  +  100  =  specific     gravity    of     the     solution. 

'in  the  tables  of  Seheibler  and   Mategzeck,  the   degree 

night  corresponding  to  the  specific  gravity  found. 

s  multiplied   by    the   dilution    factor,  gives    tin-    degree 

\  of  the  sirup  or  massecuite.     Acetate  of  lead   is  now 

led,  the  solution  made   up  to  110  c.c,  filtered,  polarised, 

1  the  quotient  of  purity  calculated. 

'he  above  method  gives  the  apparent  purity.  For  the 
-munition  of  the  real  purity,  the  author  prefers  the 
hod  of  Molenda,  who  states  that  the  curreut  opinion 
the  difference  between  real  and  apparent  purity  is 
Her  with  products  of  lower  purity,  is  erroneous,  but 
uses  until  a  fixed  ratio  of  real  nou-sugar  to  sugar 
cached,  and  afterwards  falls  to  0.  The  maximum 
rcuoe  is  with  a  real  purity  of  48,  with  a  saccharisation 
e  of  11  for  real  nou-sugar,  that  is  when  each  1  grin, 
lou-sugur  per  100  c.c.  represents  1  ■  1  of  sugar.  Thus 
ibstance  of  70  0  of  real  purity  contains  in  100  parts 
n  solids  70  parts  of  sugar  and  30  parts  of  real  non- 
ir.  These  30  parts  raise  the  density  by  an  amount 
il  to  30  x  1*1  parts  of  sugar,  so  that  the  apparent 
solids  are  70  +  (30  x  1-1)  =  103.  The  formula 
iced  from  the  mean  value  1  •  1  is  then  :  Real  purity  = 
0  x  Apparent  purity  -h  (1,000  +  apparent  purity). 

— L.  J.  de  W.  " 
i/ s  and  Massecwtes ;  Determination  of  the  Real  and 
ypnrent  rurity  of  — — .     H.  Pellet.     Bull,  de  l'Assoe. 
s  Chim.  de  Sucr.  et  de  Dist.  1901,  18,  [9],  G89— 692. 

E.U)  of  using  several  tables  to  calculate  the  Brix  from 
-icnsity  of  a  dilute  solution  of  the  syrup,  as  de  Jongh 

the  author  prefers  to  read  the  degree  Brix  of  the 
.  solution  by  a  special  instrument,  and  from  this  to 
'.Me  the  degree  Brix  of  the  full  weight  syrup.  The 
oraeter  used  is  checked  against  instruments  tested  on 
ions  of  pure  sugar. 

practice  the  full  weight  Brix  has  been  found  sensibly 
sine,  no  matter  what  the  dilution  was. 
e  divergence  between  real  and  apparent  purity  cannot 
ated  in  advance.  It  will  vary  with  the  Brix  in  use, 
u-thod  of  determining  the  full  weight  Brix,  and  with 
nature  of  the  material  examined,  beetroot  or  cane, 
rj  or  refinery,  the  period  of  manufacture,  and  the 
>f  organic  matter  to  ash. — L.  J.  de  W. 


Sugar;  Influence  of  ,  on  the  Conductivities  of 

'utions  ofKCl.HCl,  and  KOH ;  with  Evidence  of 
t  Formation  in  the  last  Case.  C.  J.  Martin  and 
Slasson. 

See  under  XI.  A.,  page  482. 

or  Cane  Refuse ;  Manufacture  of  Paper  from  . 

F.  C.  Thiele. 

See  under  XIX.,  page  495. 

Sugars ;  Determination  of  the  Alkalinity  of . 

A.  Herzfeld. 
See  under  XXIII., page  510. 

Sugar  Beet  in  Alkali  Soil.     H.  C.  Myers. 
See  page  445. 

PATENTS. 

n    Crystals  :   Process   for    Obtaining  ,   from 

■ps,  and  Apparatus  therefor.    H.  Claassen,  Germany. 
P»t.  5518,  March  23,  1900. 

pecification  deals  with  a  process  for  regulating  the 
Uuration  during   the   evaporation  of   sugar   syrups, 
tied  out  as  follows :— The  syrup  first  drawn 
-, ivaporated  to  a  certain   empirically  ascertained  con- 
ion    in    the   usual    manner,    the    heating    steam  is 


then  replaced  by  direct  steam  introduced  into  the  syrup. 
By  this  means  the  temperature  of  the  liquid  is  regulated 
according  to  the  degree  of  the  vacuum  until  the  forma- 
tion of  crystals  takes  place,  after  which  the  remaining 
tyrup  is  boiled  with  an  additional  supply  of  syrup, 
the  ubove  operations  being  then  repeated.  The  liquor 
is  kept  in  motion  during  boiling  by  a  suitable  stirring 
arrangement.  The  method  may  also  be  applied  to  syrup 
of  only  slight  supersaturation,  in  which  case  crystals, 
crystal  powder,  or  a  syrup  mixed  with  crystals  must  In- 
fed  into  the  syrup.  Claims  are  also  made  for  a  controlling 
apparatus  consisting  of  two  double  scales,  one  indicating 
air  pressure  aud  the  corresponding  boiling  point  of  water, 
while  the  other  gives  for  these  boiling  points  the  corre- 
sponding percentage  of  water  in  the  syrup.  By  means  of 
these  scales  the  temperature  may  be  maintained  at  the 
point  corresponding  with  the  vacuum  emploved  in  the 
pans.— T.  H.  P. 

Sugar;  Apparatus  for  Dissolving ,  or  the  like.     H.de 

V.  Robbe,  Amsterdam.  Eng.  Pat.  5787,  March  28,  1900. 
This  apparatus  consists  of  an  inclined  casing  fitted  above 
with  a  hopper  to  receive  the  sugar  or  other  material,  and 
containing  a  revolving  shaft  with  arms  and  an  adjustable 
plate  to  promote  and  regulate  the  descent  of  the  sugar, 
which  is  led  past  a  series  of  combined  water  and  steam 
jets,  and  thereby  completely  or  partially  dissolved.  The  water 
pipes  are  arranged  concentrically  within  the  steam  pipes, 
the  latter  being  perforated  with  slits  directed  towards  the 
material  to  be  dissolved,  and  the  former  perforated  on  the 
reverse  side,  so  that  the  water  and  steam  are  intimately 
mixed,  and  the  water  heated  and  sprayed.  The  sugar 
solution  and  any  undissolved  sugar  pass"  into  a  vessel  in 
which  the  dissolving  process  is  completed  by  the  combined 
influence  of  steam  jets  and  a  heating  coil,  the  solution 
being  finally  strained  and  discharged.  The  whole  action  is 
automatic  and  continuous.— T.  H.  P. 

Saccharine  Solutions  ;    Purifying  and  Decolorising  . 

J.  H.   Lavollay  and  G.   E.   Bourgoin,  Paris.     Eng.  Pat 
22,767,  Dec.  13,  1900. 

This  process,  which  is  applicable  to  syrups,  glucose  syrups, 
and  in  general  to  all  saccharine  juices,  consists  in  treating 
such  liquors  with  manganates  of  the  alkaline  earths  or  other 
insoluble  manganates  under  the  influence  of  an  electric 
current.  Further  decolorisatiou  of  the  juice  is  then  brought 
about  by  agitation  with  a  freshly  precipitated  insoluble 
carbonate,  such  as  that  of  barium. — T.  H.  P. 

Molasses  Fodder ;  Process  and  Apparatus  for  Making  . 

R.  Schrader,  Hamburg.  Eng.  Pat.  20,99:2,  Xov.  20,  1900. 
The  process  described  consists  in  thoroughly  mixino-  the 
molasses,  diluted  with  water,  if  necessary,  with  suitable 
nutritious  substances  at  ordinary  temperatures,  the  thin- 
fluid  paste  thus  obtained  being  allowed  to  stand  for  one  or 
two  days  until  it  assumes  a  solid  and  crumbly  form,  after 
which  the  mass  is  disintegrated  and  packed  in  the  ordinary 
manner.  Claim  is  also  made  for  an  apparatus  consistiug  of 
a  molasses  pan  and  a  water  container,  both  opeuing  into  a 
mixing  chamber,  with  the  object  of  diluting  the  molasses  to 
a  suitable  density.  The  molasses  flows  continuously  into  a 
mixing  drum,  to  which  the  absorbent  substances  are  supplied 
in  a  regulated  quantity  from  a  feed  hopper  provided  with  a 
disc  distributor  or  valve. — T.  H.  P. 

XTII.-BREWING,  WINES,  SPIRITS,  Etc. 

Invertase  of  Yeast.  E.  Salkowski.  Zeits.  phvsiol.  Cheni. 
1900,  3i,  305;  through  Chem.  Zeit.  Rep".  1901,  25 
[20],  70. 

The  author  had  reason  to  believe  that  the  preparations  of 
yeast  invertase,  made  some  years  ago  by  Barth  under  his 
directions,  were  contaminated  with  gummy  matter.  Exami- 
nation showed  that  all  these  preparations  contained  varying 
proportions  of  a  gummy  carbohydrate — yeast-gum. 

The  presence  of  this  impurity  is  a  fault  of  the  process  of 
preparation,  an  1   no   doubt   the  invertase   preparations  of 
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me  and  Kolle  wen'  contaminated  in  the  same  maimer, 
since  the  methods  employed  wan  very  similar. 

Hut  the  author,  like  "Bartb.  is  of  opinion  that  invertase 
is,  in  no  sense  of  the  word,  it  proteTd  suhstunce.— J.  F.  B. 

)      a;  Auto-F.rmntation   of .     F.  Kutscher.     Z 

pbytriol  Chem.  32,  59—78.     C!hem.Centr.  1901,  1,  [16], 

906. 

rzKNBBSGXB  has  shown  that  by  the  auto-fermentation 
lesides  carbon  dioxide  and  alcohol,  which  are 
formed  from  the  carbohydrates  of  the  yeast,  nitrogenous 
products,  particularly  tyrosine,  leucine,  and  xanthine  bases, 
are  produced  as  digestion  products  of  the  protein  matters  of 
the  yeast  These  views  have  been  confirmed  by  Geret  and 
Hahn  (Ber.  31,  202)  as  regards  the  auto-fermentation  of  ! 
Buchner's  pressed  extract  of  yeast. 

The  author  allowed  fresh  bottom-fermentation  brewery 
to  undergo  auto-fermentation  under  "  toluene-water" 
till   liquid  aud  residue  (after   14  days)  no  longer 
the  biuret   reaction.     The  liquid  was  precipitated  with 
baryta  water,  the   filtrate   freed  from   barium  by  sulphuric 
acid,   then    faintly   acidulated    with   acetic    acid   and  con- 
centrated.    The   separated   tyrosine    was    filtered   off,   and 
from  the  filtrate  there  were  subsequently  isolated  xanthine 
bases  (guanine  and  adenine),  ami:  iragin,  histidiiie, 

arginine,  lysine,  and  a  substance  of  the  formula  CSH6X,U4 ; 
details  of  the  method  of  separation  followed  are  given. 

The  author  attributes  the  formation  of  the  above- 
mentioned  products  to  the  presence  of  an  enzyme  similar  to 
tr\p>in  in  the  yeast.  The  products  are  only  formed  from 
starved  yeast;  they  are  not  contained  iu  extracts  of  well- 
nourished  yeast  and  beer.  The  author  suggests,  as  an 
explanation  of  this  fact,  that  with  well-nourished  yeast, 
the  enzyme  acts  on  the  nitrogenous  nutrient  materials 
diffused"  in  the  interior  of  the  cells,  and  only  alters  them 
to  the  extent  that  they  can  be  used  in  the  building  up 
of  living  yeast  substance ;  whilst  with  starved  yeast,  the 
enzyme  attacks  the  living  substance  of  the  yeast,  and 
continuously  decomposes  it. — A.  S. 

Yeast;     Supply   of    Pure    ,  for     Tup-Fermentation 

Breiceries.  V.  Schonfeld.  Woch.  fur  Brau.  1901,  18, 
[14],  185. 
In  Germany  it  is  usual  to  brew  light  top-fermentation  beer 
during  the  summer  months.  This  beer  is  especially  subject 
to  infection,  both  from  the  conditions  under  which  it  is 
fermented  and  from  the  fact  that  the  low  percentage  of 
alcohol  and  light  hopping  deprive  it  of  the  protective  in- 
fluences common  to  other  beers.  The  beer  is  brewed  from 
wort  containing  but  little  extract  with  a  low-attenuating 
-t.  and  is  bottled  direct  from  the  fermenting  vats  with 
a  considerable  proportion  of  yeast  in  suspension.  Very 
few  breweries  carry  out  the  pure  cultivation  of  the  top- 
fermentation  yeast  for  these  light  beers,  and  they  are 
generally  very  unstable  and  liable  to  the  attacks  of  bacteria, 
which  increase  in  proportions  as  the  season  advances. 

The  Berlin  Research  Brewery  is  making  arrangements 
for  fortnightly  supplies  of  a  good,  pure  cultivated,  top- 
fermentation  yeast.  This  yeast  is  of  a  low-attenuating 
type,  giving  solid  sediments  in  the  bottles;  it  has  been 
selected,  with  special  regard  to  the  purpose  for  which  it  is 
required,  from  a  stock  which  has  yielded  excellent  results 
in  practice. — J.  F.  B. 

Saccharifying  Action  of  Wheal  Germs,  and  Use  of  these 
Germs  in  Distilleries.  Lindet.  Bull,  de  l'Assoc.  des 
Chim.  de  Sucr.  et  de  Dist.  1901, 18,  [9],  686—688. 

The  new  grinding  processes  enable  the  miller  to  remove, 
at  the  commencement  of  the  operation,  the  wheat  germ  in 
a  gTeat  state  of  pmrity.  These  germs  are  sold  us  fodder  at 
the  same  price  as  ordinary  bran. 

In  this  operation  the  genu  is  found  not  to  be  separated 
from  its  scutellum.  Now,  Brown  and  Morris  have  demon- 
strated that  diastases,  and  especially  that  which,  during 
germination,  dissolve-  starch,  are  secreted  in  this  part  of 
the  grain.  Experience  baa  shown  the  author  that  the  germ 
bran,  rich  in  fragments  of  scutellum,  contains  large  quantities 
iccharifying  diastase,  and  that  it  can  replace,  at  a  given 


point  iu  the  distillery  process,  barley  malt,  which  is  don 
the  price. 

The    author   thinks    that    the   diastase   of   wheal 
exists  as  a  liquefying  and  saccharifying  enzyme,  but  M 
uot  been  able    to   prove    its    liquefying   action,   the  gci 
containing  a  large  proportion  of  soluble  albuminoid 
coagulate  above  503  C,  and   when  the  temperature 
65° — 70°  C.  the  quantity  of  precipitated  matter  is 
that  the  liquid  becomes  thick,  so  that  the  diastase, 
retained  in  the   meshes  of  the  albuminoids,   is  incap! 
of    liquefying   and    saccharifying.      But   if    its    liqaeft 
action  remains  undecided,  there  can  be  no  doubt  about 
saccharifying  action.     By  operating  on  a  paste,  previoi 
liquefied   with   malt,  and  keeping  the  temperature 
55°  0.  (that  is,  a  temperature  lower  than  that  at  » 
albuminoids  coagulate),   the   saccharificatiou   of  dextrii  ■ 
determined. 

Barley  malt  and  wheat  germs  were  compared  at  difl> 
temperatures  for  equal  lengths  of  time  on  dextno 
paste,  and  the  results  are  expressed  in  dextrin  transfer 
per  100  of  dextrin  pre-existing. 


— 

35°  C. 

45°  C. 

ii'C. 

" 

4G-2 
18>-8 

451 

45-8 

The  diastase  of  wheat  germs  is  capable  of  saopta 
dextrin  in  the  course  of  the  alcoholic  fermentation, 
that  of  malt  does. 

The  expense  of  the  method  is  a  minimum;  for 
2  per  cent,  of  malt  and  10  of  wheat  germs  are  at 
half  this  quantity  for  potatoes.  The  introduction 
germs  into  the  malt  can  only  increase  its  nutrith 
Those  from  the  mill  of  the  Paris  hospitals  contained 
percent,  of  nitrogenous  matters,  8-4  of  fat,  and  2'4  ol 

— L.  J.  de 

Beer;  Biological  Examination  of .     E.  Prior. 

angew.  Chem.  1901, 14,  [11],  270. 

In  the  biological  examination  of  beer,  the  quantity 
yeasts  and  other  micro-organisms  present  is  frequent 
great  that  the  beer  yeast  is  suppressed,  and  its  isMttioi 
identification  are  rendered  impossible.  The  foreign  orjrai 
most   frequently  met   with  are   species   of  Mycodrr 
acidifying  bacteria,  which  grow  on  the  surface  of  tli> 
It  is  true  that,  by  the  addition  of  certain  substance- 
culture   media,  the  development  of  the  foreign  or. 
may   be    retarded   without    affecting    the    tx 
the  results  are  always  uncertain,  and  depend  on  tl. 
of  the.  yeast,  the  vegetative  condition  of  thi 
various  organisms,  aud   the  proportions  of   each 
The   author   has   devised  a   simple    method   whei 
difficulty  may  be  avoided.     The  nutrient  media 
or  the  like,  in   which  the  beer  sediments  are  culi 
covered,  after  infection,  with  a  layer,  2 — 3  cm.  iu  tliic   - 
of    mineral  oil  which  has  previously  been    sterilise  i 
current  of    hydrogen.     This   process  has  been    nsei 
great  success,  and  always  prevents  the  suppression     ' 
culture  yeast  by  the  foreign  aerobic  organisms. — J.  !■  •• 

Diastase:  Examination  of  Samples  of  Commercial  — 
G.  Bartb.     Zeits.  angew.  Chem.  1901,14,  [it], 

The  author  gives  details  of  a  comparative  examinai  I 
eight  samples  of  commercial   diastase.     The  moistur  « 
and  nitrogen  were  first  determined;  the  diastatic  pow  I 
then   measured  by   I.iutner's    well-known   method 
the  liquefying  power  was  determined  with  star  I 
by  a  method  devised  by  Lintner,  which,  altli 
not  allow  of  numerical   expression,  gives   a   \  en  gi 
of   the   relative   velocity  of   liquefaction.      The  liqtfl 
power  is  not  necessarily  proportional  to  the  an 
since  they  depend  on  different  enzymes. 

The    author    also    determined    the   optical    and   I 
reducing  powers  of  the  products  of  complete 
tion  of  a   10  per  cent,   starch  paste,  liquefied  at  7 
saccharified  at   62°  C.  under  comparative  condition 
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ted    for    the   presence   of   dextrose    amongst   the 
i  tin'  reaction,  by  mearn  of  the  osazone  test. 
ills  are  summed  up  in  the  following  table: — 


From  these  results'  it  would  seem  that  the  French  pre- 
parations, Xos.  4 — 8,  are  almost  inactive,  and  adulterated 
with  starch  or  dextrin.     Taka  diastase  apparently  contains 


l. 
Taka. 


Witte, 


t "a- 23)" I i''  ■■' 

■wor  (Lintner) 

,    in    lnii  c.c.  .if  tl.e  fl-2550 
ii. 

i 1HV7 

iwer 72-ln 

products  of  saccharifi-  Consider- 
able 
quantities. 

ii»  reliction  of  the  ilkistase None 

efriug  power  at  >"•'  •' Strong 

•.instnse  in  lt»)  c.c.  of  the  OL'nO 
ation  used. 


1IV17 
5-64 

81-81 
27- 4 
O-0S32 

156-1 

CS-.S'.l 

None 


3. 

Hoick. 


7-7.1 
17-37 
«-Sl 
11-6 

0-17117 

151-7 
72-19 
None 


Very  slight  Very  slight 
blue.  blue. 

Strong  Very  strong 
i.    [8  i  0-1993 


4. 
flemy. 


n-i-.i 

a-ii 

5-25 


Blue 


5. 
Defresne. 


10-21 

7'. It  I 

si-se 

\  ery  low 

0-20  HI 


Blue 


6. 
Jeune. 


5-17 
14ti 
6-38 
Very  low 
0-5088 


Red 


liillault. 


8. 
Ohaii. 


Blue 


1-93 


Blue 


■%e  proportion  of  the  enzyme  glucase.  Merck's  pre- 
tion  seems  to  be  a  malt  diastase,  whilst  that  of  Witte 
ars  to  he  of  animal  origin,  since  the  protein  is  so  high, 
enormous  variation  amongst  the  preparations  examined 
unly  emphasises  the  author's  contention  that  the  manu- 
ircrs  of  enzymes  should  sell  them  on  a  standard  based 
i  their  specific  activity. — J.  F.  B. 


it  Wine*;  Invertasein .    15.  Fallot  and  L.  Michon. 

ill.  de  l'Assoc.  des  Chim.  de  Sucr.  et  de  Dist.  1901, 18, 
'],  522—531.     From  Kevue  de  Viticulture,  14,  347. 

jar  should  never  be  found  in  wines,  as,  owing  to 
oo  of  iuvertase,  a  normal  product   of  yeast,  and   to 
u  idity  of  the  medium,  the  sugar  is   completely  hydro- 
1.    This  iuvertase  exists  in  wines  whether  sugar   has 
added  or  not.  and   its  invertive   action  is  exerted  at 

■  temperatures.     It   preserves  its   properties,   even 

sive  fining  and  sulphiting.  Diluted  alcohol 
•  it  slightly,  without  destroying  it  even  after  pro- 
contact.     It  resists  the  action  of  light  well,  even 

■  nee  of   air.     Time    does  not  appear  to    diminish 
ivertive  power.     From   this   it   may  be  concluded  that 

rtase  of  wine  yeasts  is  not  only  not  very  delicate, 
M  so,  in   fact,   than   other  enzymes  of  the  same 
.  remaining  active  even  after  the  death  of  the  veast. 

-L.J.deW. 

b  itlery  Wash;  Alcohol  in  Spent .     [Cattle  Food.~] 

Hcinzelraann.     Zeits.  f.   Spiritusind.  1901,  24,  [11], 
7-108. 

"d   instances   complaints  were   raised    against   the 

s  fed  on  spent  wash,  on  account  of  its  peculiar 

it,  described  as  potato-like  or  alcoholic.     Moreover, 

ivour  and  an  objectionable  odour  were  transmitted  to 

lutter.     The   trouble   was   eventually  found   to    arise 

alcohol  (0-2—2-8  per  cent,  by  volume)  in  the  wash, 

being  due  to  defects  in  the  distilling  apparatus 

■  a.,  too  rapid  distillation,  production  of  very 

nlrated  spirit  in  apparatus   originally  constructed  to 

a  weaker  alcohol,  gradual  enlarging  of  the  perforations 

shelves  of  the  rectifying  colnmn,  &c. — H.  T.  P. 


Funyus     [Physarum    Leucnph.-cuni     Fr.~\  ;      Yeast- 

c'.osing  Amoebx  of  a  .     W".  Henneberg.     Woch. 

Brau.  1901, 18,  [12—13],  159—161  and  173  — 175. 

■  of  amoeba?  on  the  gypsum  blocks  employed 

living  the  spore-formation  of  yeasts  is  very  frequently 

They  are  also  present  in  hay  infusions  and  are 

always  found  on  germinated  grain.     Two  classes  of 

■c  are  recognised,  the  animal  amoeba?  which  remain 

-   form   during    their   whole   life,  and   the  vegetable 

>«  which  are  merely  a  stage  in   the  development  of 

i   slime   fungi   or   myxomycetes.      The    author   has 

|  the  life  history  of  one  of  the  commonest  of  these 

fungi,    Physarum    leucophxum     Fr.      The    spores, 

"   are  of  a  violet-brown  colour,  and  are  readily  trans- 


ported in  the  air,  develop  into  amoeba;  which  assume  the 
form  of  motile  pear-shaped  cells  with  a  flagellum.  These 
pass  through  a  resting  stage  and  are  changed  into 
characteristic  amoeba;  forms  moving  by  means  of  proto- 
plasmic points  (pseudopods).  These  amoeba;  multiply  and 
form  large  masses  of  slime,  in  which  sporangia  are  formed 
as  globular  fruits  on  stems.  Under  unfavourable  con- 
ditions the  amoeba;  may  encyst  themselves  in  a  membrane 
which  renders  them  very  resistant. 

The  main  point  of  interest  about  these  amoeba;  is  that 
they  readily  enclose  yeast  cells,  preferably  those  of  small 
species  such  as  Torula.  The  yeast  cells  may  be  observed 
inside  the  amoeba;  and  remain  there  for  a  considerable 
time.  The  amoeba;  certainly  derive  some  nourishment 
from  the  yeast  since  they  thrive  much  better  when  pro- 
vided with  it.  But  it  is  uncertain  how  this  is  obtained ; 
possibly  the  anloba;  assimilate  the  slimy  covering  of  the 
yeast  or  some  metabolic  excretions.  It  is  uncertain  whether 
the  yeast  cells  are  dead,  when,  after  some  time,  they  are 
thrown  out  from  the  amoeba;.  Certain  kinds  of  bacteria 
are  enclosed  in  the  same  manner. 

The  animal  amoeba  are  very  similar  to  the  vegetable 
or  temporary  amoeba;,  it  is  often  difficult  to  distinguish 
between  them  except  by  following  their  life  history.  The 
animal  amoeba;,  moreover,  also  enclose  and  utilise  yeast 
cells  in  exactly  the  same  manner  as  the  amoeba?  of  the 
slime  fungi. — J.  F.  B. 

Acetylmethylcarbinol ;    Production    of   ,    by    Bacillus 

Tartricus.     h.   Grimbert.      Comptes    Rend.  132     [11] 
706—709. 

Bacillus  tartricus  attacks  calcium  or  ammonium  tartrate, 
forming  acetic  and  succinic  acids,  carbon  dioxide,  and 
hydrogen.  It  also  ferments  glucose,  saccharose,  lactose, 
maltose,  dextrin,  and  mannitol.  The  products  are  acetic 
and  succinic  acids,  lactic  acid,  ethyl  alcohol,  and  also 
acetylmethylcarbiuol,  CH3CO.CHOH.CH3.  When  a 
5  per  cent,  solution  of  the  sugar  is  completely  fermented 
at  37J  C,  filtered,  and  the  filtrate  distilled,  a  little  ethyl 
alcohol  comes  over  at  first,  and  the  later  portions  of  the 
distillate  reduce  Fehling's  solution  in  the  cold,  and  contain 
a  substance  which  is  proved,  by  the  properties  of  its 
osazone,  to  be  acetylmethylcarbinol.  The  quantity  is  small, 
100  c.e.  of  the  distillate  containing  from  0-0211  grm.  in  the 
case  of  mannite  to  0  0904  grm.  in  the  case  of  glucose. 
Dextrin,  glycerin,  and  calcium  tartrate  yield  none,  nor  do 
the  sugars  when  sown  with  cultures  of  other  Bacilli. 

—J.  T.  D. 
Maltose  ;     Method    of  Isolating ,   when    mixed  tvith 

Glucose.      A.    C.   Hill.      Proe.   Chem.    Soc.    1901,   17 

[234],  45—46. 

This  method  is,  essentially,  one  of  removal  of  the  glu- 
cose by  fermentation  with  Saccharomyces  Marxianus,  a 
yeast  observed  by  Hansen  in  1888  as  not  fermenting 
maltose.  It  includes  also  certain  details  of  procedure, 
which  have  been  found  to   facilitate,  even  if  they  are   not 


- 


THE  JOURNAL  OF  THE  SOCIETY  OF  OHEMIOAL  INDUSTRY.        [M.ysi.m. 


rv  •  .  :m  .  i-»  crystallisation  of  the  maltose  after  the 
Dtotion  is  ever,  and  reduce  to  a  minimum  such  adven- 
titious impurities  as  the  by-products  of  Fermentation  and 
the  oxidation  products  of  the  BUgars 

A  pure  culture  of  the  ve.ist.  which  has  heen  grown  in  a 
glucose  broth,  is  washed  repeatedly  with  sterilised  tap  water, 
making  use  of  a  centrifugal  machine,  and  is  then  added  to  a 
sterilised  solution  of  the  sugars  which  it  is  desired  to 
ferment.  The  solution,  which  may  be  in  an  ordinary  flask 
closed  be  a  cotton  wool  plug,  should  not  contain  much 
more  thau  10  per  cent  of  sugar  and  should  be  made  up  in 
part  with  sterilised  tap  water. 

The  fermentation  is  conducted  at  25— 29°  C.  and  proceeds 
slowly  in  the  absence  of  proteid  and  without  any  notable 
multiplication  of  the  yeast  cells.  When  the  evolution  of 
carbon  dioxide  has  nearly  ceased,  the  flask  is  heated  for  a 
minute  or  so  at  100  in  the  autoclave,  and  then  its  contents 
are  freed  from  cells  by  filtration  through  a  porous  funnel. 
Alcohol  i>  added  to  the  solution  to  one-third  of  its  volume 
and  the  whole  evaporated  down  in  a  current  of  carbon 
dioxide  to  a  thick  syrup  under  diminished  pressure ;  if 
necessary,  more  alcohol  is  added  during  the  evaporation  so 
that  the  temperature  does  not  rise  above  60°  C.  The  rest 
of  the  process  resembles  that  usually  employed  in  the 
recrvstallisation  of  maltose  from  80  to  85  per  cent,  ethyl 
alcohol  and  results  in  the  separation  of  the  maltose  quite 
white  at  the  first  crystallisation. 

Carbohydrates  and  Allied  Compounds,  Chemical  Action  of 

Bacillus  Coli  Communis  and  Similar  Organisms  on 

A.  Harden.  Froc.  Chem.  Soc.  1901, 17,  [235],  57—58. 
Bacillus  coli  communis  ferments  glucose  with  production 
of  a  quantity  of  lactic  acid  corresponding  to  rather  less  than 
half  the  sugar,  and  of  alcohol  and  acetic  acid  in  approxi- 
mately equivalent  amounts,  each  representing  about  one- 
sixth  of  the  carbon  of  the  sugar.  Small  amounts  of  succinic 
and  formic  acids  are  also  produced  and  carbon  dioxide  and 
hvdrogen  evolved.  The  carbon  dioxide  amounts  to  12 — 18 
per  cent,  of  the  sugar,  whilst  the  volume  of  hydrogen  is 
slightly  greater.  The  lactic  acid  formed  was  found  to  be 
a  mixture  of  inactive  acid  (25 — 5  per  cent.)  with  /-lactic 
acid  (75 — 95  per  cent.).  B.  typhosus  produces  the  same 
products  from  glucose,  except  that  it  yields  a  large  amount 
of  formic  acid  (17  per  cent.)  and  no  gas.  Some  of  the 
abnormal  forms  of  B.  coli  communis  act  in  a  similar 
manner  on  glucose,  others  produce  the  same  substances  but 
in  entirely  different  proportions.  (/-Fructose  yields  the 
same  products  of  fermentation  by  B.  coli  communis  as 
glucose,  and  /-arabinose  and  (/-galactose  also  yield  /-lactic 
acid.  Mannitol  yields  a  much  larger  proportion  of  alcohol, 
26 — 29  per  cent.,  and  a  much  smaller  amount  of  lactic  and 
acetic  acids.  The  production  of  alcohol  by  this  organism 
therefore  appears  to  depend  on  the  presence  of  the  group 
(_  lUOH)CHOH  in  the  compound  to  be  fermented; 
glycerin,  which  also  contains  this  group,  yields  nearly  half 
its  weight  of  alcohol  when  fermented  by  the  same  organism. 
Formic  acid  is  decomposed  into  carbon  dioxide  and 
hydrogen  (Pakes  and  Jollymen),  but  lactic  acid  is  not 
attacked  and  hence  the  active  lactic  acid  is  probably  not 
produced  by  the  selective  decomposition  of  previously 
formed  inactive  acid. 

When  asparaginic  acid  is  the  sole  nitrogenous  nourish- 
ment, glucose  and  mannitol  are  fermented  as  usual  by  this 
organism,  but  a  large  proportion  of  the  hydrogen  is  absorbed 
and  reduces  the  asparaginic  acid  to  ammonium  succinate. 

Burnt  Ale  and  other  Waste  Liquids  of  Whisky  Distilleries; 
Composition  and  Disposal  of .     J.  Hendrik. 

See  page  450. 

PATENTS. 

I),  Utter j  Spent   Residues  or  Wash:   Treatment  of . 

C.  G.  Satire  and  C.  V.  Thierry,  Paris.'     Eng.  Pat.  2026, 

Jan.  29,  1901. 
Tins  invention  is  an  improvement  on  that  specified  in  Eng. 
28  of   1900  (this  Journal,  1901,  379).     The  claims 
provide   for  the  distribution  of  the  previously  concentrated 


spent  wash   from   a    movable   distributing   part    in   a  i  ) 
layer  upon  a   stationary  surface,  provided  with  m 
heating  the  layer  of  wash.     The  distribution  is  effected 
au   arm   carried   by   a   rotatablc    pipe   through   which    ■ 
liquid   is   passed.      The    stationary  platform    has  a  hoi 
space  beneath,  through   which  heated  oil  is   cirou 
effect  the  evaporation.     The  distributing  arm    -   pro 
by  a  scraper  which   removes  the  layer  of  solid  r. 
the   whole  apparatus  being  enclosed  in  a  bell,  the  we 
glycerin,  ammoniacal,  and  tarry  vapours  are  carried  off 
an  exhaust. — J.  F.  B. 

Amylaceous  or  Starchy  Matter ;  Rendering  Soluble  - 
Soc.  Anon.   Alliance   Industrielle,   Brussels.     Eng. 
8514,  May  8,  1900. 

The  claim  provides  for  the  employment  of  a  weak  s  • 
tion  of  aluminium  chloride  as  the  saccharifying  af 
effecting    the    liquefaction    of  amylaceous    matters, 
starch  or  cereal    is  boiled    in    a    similar   manner  to     t 
followed  when  acid  is  employed,  and  the  alumina  ma 
separated,  if  desired,  by  the  subsequent  addition  of  sod  i 
silicate.      The    use    of    aluminium    chloride    prevents 
extraction    of  objectionable   nitrogenous  matter  from  t 
grain. — J.  F.  B. 

Beer ;  Preserving .     F.  Crotte,  Xew  York. 

Eng.  Pat.  2C90,  Feb.  7,  1901. 

The  process   claimed  consists  in  placing  a  suitable    i 
servative  substance  in  a  receptacle  in  contact  with  tin 
to  be  treated,  then  passing  through  the  system  ai 
current  of  high  tension,    in  such   a   way   as  to  inilu  I 
"  cataphoric  transference  "  of  the  preservative  througl  e 
receptacle  into  the  beer.    An  electric  current  of  low  tei  n 
may  then  be  passed  through  the  beer  for  a  shor< 
complete  the  treatment.     A  further  claim  provides  tin 
beer  maybe  placed  in  a  non-metallic  porous  vet 
the  receptacle  containing  the  preservative  made  to  foni  ir 
positive  electrode.     The  opposite  electrode  is  then  pi  <1 
at  a  point  outside  the  vessel  containing  the  beer,  iri 
moistened  sponge   making  contact  between   the  el 
and  the  vessel.     The  receptacle   for  the  preservatii  - 
preferably  a  copper  tube  silvered  externally. — J.  F.  II 

Hops  and  other  Organic  Substances ;  Preserving  -  ■ 
M.  Trier,  London,  and  A.  Wilkinson,  Liverpool.  1 ; 
Pat.  11,352,  June  22,  1900. 

The  process  claimed  consists  in  placing  the  previously 
hops  or  other  substance  to  be  treated  in  a  vacuum  hi 
vessel  or  chamber,  exhausting  and  maintaining  thi 
tion  by  means  of  a  vacuum  pump,  drawing  the  air  B 
sulphuric  acid  contained  in  a  separate  vessel  in  the  sys  i 
the  hops  are  thus  desiccated  without  elevation  of  tem  « 
ture  aud  preserved  iii  vacuo.    The  necessary  apparat  » 
described  and  claimed ;  it  includes  a  cock  of  special  » 
struction  for  maintaining  the  vacuum,  it  is  provided  ' 
gutter  and  a  cup,  a  tube  connecting  the  gutter  witliava 
gauge  passes  through  the  cup  which  contains 
liquid  lying  above  the  washer.     The  sulphuric  acid  < 
which  contains  an  inner  vessel  of  acid-proof  mate: 
placed  on  a  trolley  so  that  it  can  be  rocked  when  mi 
to  agitate  the  contents. — J.  F.  B. 

• 
Hops  ;  Drying,    Curing,  and   Sterilising •'  ■  ' 

Cardiff,  and  E.  W.  Lancaster,  London.     Eng. 

March  20,  1900. 


The  apparatus   consists  of  a  series  of   vertical   ch; 
fitted  with  inclined  trays  or  grids,  down  which  the  bo 
by  gravity  and  are  dried,  cured,  and  sterilised  cliirinj 
passage  through  the   chambers,  by  means  of  a  curt 
cold   air,   a  current    of  heated   air  mixed  with  a  8 
antiseptic   and  a  final   current  of  cold  air. 
trays  have  the  form  of  an  inverted  V  aud  mem 
for    giving    them   an   oscillating    motion,  or   acoi 
vertical,  horizontal,  and   oscillating   motion, 
necessary  for  forcing  the  currents  of  air  and  imp"  : 
tbem  with  antiseptic  are  also  claimed. — J.  F.  »• 
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VIII— FOODS ;  SANITATION  ;  WATER 
PURIFICATION.  &  DISINFECTANTS. 

(A.)— FOODS. 

,/  Cream  Regulations  ;  Report  of  the  Committee  of 
Inquiry  appointed  by  the  Board  of  Agriculture. 

iKOiittee  held  15  sittings  for  the  purpose  of  taking 
.  and  examined  49  witnesses,  of  whom  15  were 
17  dairy  farmers,  and  12  representative  milk 
and  distributors.  The  following  recommendations 
immitti  e  are  signed  by  Lord  Wenlock  (Chairman), 
r:;e  Cowar.,  Mr.  1'.  G.  Craigie  (an  Assistant  Secre- 
tin' Hoard  of  Agriculture),  Mr.  S.  W.  Farmer, 
lej  F.  Murphy,  Prof.  T.  K.  Thorpe  (Government 
iry),  and  Mr.  J.  A.  Voelcker: — 
That  regulations  under  Section  4  of  the  Sale  of  Food 
)rags  Act,  1899,  be  made  by  the  Board  of  Agriculture 
to  milk  (including  condensed  milk)  and 
i. 

-(«.)  That  in    the    case   of    any   milk  (other    than 
ued,  separated   or  condensed   milk),  the  total   milk- 
whieh,  on  being  dried  at  100=  C  ,  do  not  amount  to 
nt.,  a  presumption  shall  be  raised,  until   the   con- 
proved,  that   the  milk  is   deficient   in  tho  normal 
01  tuents  of  genuine  milk. 

)  That  any  milk   (other  than   skimmed,  separated  or 

'1  milk)  the  total  milk  solids  in  which  are  less  than 

■  nt.,  and  in  which  the  amount  of  milk  fat  is   less 

I' 25  per  cent.,  shall  be  deemed  to  be  so  deficient  in 

it  as  to  raise  a  presumption,   until  the   contrary   is 

1   that  it  has  been  mixed  with  separated  milk  or  water, 

,>me  portion  of   its  normal  content  of  milk-fat  has 

.-moved.     In  calculating  the  amount  of  deficiency  of 

-    -hall  have  regard   to  the  above-named  limit 

cent,  of  milk-fat. 

That  any  milk  (other  than   skimmed,  separated,  or 

i  milk)  the  total  milk-solids  in  which  are  less  than 

•  cent,  and  in  which  the  amount   of  non-fatty  milk- 

-  le*s  than  8-5  per  cent.,  shall  be  deemed  to  be  so 
H  nt  in  normal  constituents,  as   to  raise  a  presumption, 

itrary  is  proved,  that  it  has  been  mixed   with 

In  calculating  the  percentage  amount  of  admixed 

the  analyst  shall   have   regard   to  the   above-named 

-  per  cent,  of  non-fatty   milk-solids,  and   shall 

I   r  take  into  account  the  extent  to  which   the  milk-fat 

ed  3-;."i  per  cent. 

it  the  artificial  thickening  of  cream  by  any  addition 
Hi  tin  or  other  substance  shall  raise  a  presumption  that 

im  is  not  genuine. 

•   bat  any  skimmed  or  separated  milk  in  which  the 

'lids  are  less  than  9  per  cent,   shall   be  deemed 

1  iletiiient  in  normal  constituents  as  to  raise  a  pre- 

»  on,  until  the  contrary   is  proved,  that  it   has  been 

-  i tli  water. 

What  any  condensed  milk  (other  than  that  labelled 
ne-skimmed  milk  "  or  "  skimmed  milk  "  in  confor- 
ith  Section  11  of  the  Food  and  Drugs  Act,  1899)  in 
M  either  the  amount  of  milk-fat  is  less  than  10  per 
•r  the  amount  of  non-fatty  milk-solids  is  less  than  25 
•  .  shall  be  deemed  to  be  so  deficient  in  some  of  the 
constituents  of  milk  as  to  raise  a  presumption,  until 

■  i-  proved,  that  it  is  not  genuine. 

"imnittee  further  submit  the  following  expressions 

n  points  raised  before  them  in  evidence  :— 

1  That  it  is  desirable  to  call  the  attention  of  those 

1  in  the  administration  of  the  Food  and  Drugs  Act 

'essity  of  adopting   effective  measures  to  prevent 

|>ition  of  water,  separated  or  condensed  milk,  or  other 

us  matter,  for  the  purpose  of  reducing  the  quality 

nne  milk  to  any  limits  fixed  by  regulation  of  the 

-nculture. 
That  it  is  desirable  that  steps  should  be  taken  with 
|«  of  identifying  or  "  ear-marking  "  separated  milk  by 
itionof  some  suitable  and  innocuous  substance,  and 


I  adoption  of  procedure  similar  to  that   provided  bv 
f  the  Food  and  Drugs  Act,  1899,  ia  regard  to 


(c.)  That  it  is  desirable  that,  so  far  as  may  be  found 
practicable,  the  procedure  adopted  in  collecting,  forwarding, 
and  retaining  pending  examination,  samples  of  milk  (in- 
cluding condensed  milk)  and  cream  under  the  Food  and 
Drugs  Acts  should  be  uniform. 

(<f.)  That  it  is  desirable  that,  so  far  as  may  be  found 
practicable,  the  methods  of  analysis  used  in  the  examination 
of  samples  of  milk  (including  condensed  milk)  or  cream 
taken  under  the  Food  and  Drugs  Acts  should  be  uniform. 

(e.)  That  it  is  desirable  in  the  case  of  condensed  milk 
(other  than  that  labelled  "  machine-skimmed  milk "  or 
"skimmed  milk,"  in  conformity  with  Section  11  of  the 
Food  and  Drugs  Act,  1899),  that  the  label  should  state  the 
amount  of  dilution  required  to  make  the  proportion  of 
milk-fat  equal  to  that  found  in  uncondensed  milk  containing 
nol  less  than  3*25  per  cent  of  milk-fat. 

('/'.)  That  it  is  desirable  in  the  case  of  condensed  whole 
milk  to  limit,  and  in  the  case  of  condensed  machine-skimmed 
milk,  to  exclude,  the  addition  of  sugar. 

(<?.)  That  the  official  standardising  of  the  measuring 
vessels  commercially  used  in  the  testing  of  milk  is 
desirable. 

Mr.  S.  W.  Farmer,  who  signed  the  above,  issues  a  re- 
servation report,  in  which  he  comes  to  the  conclusion  that 
the  governing  limit  of  12  per  cent,  total  solids  "  is  too  low 
for  six  months  "  of  the  year,  and  also  renders  the  3 '25  per 
cent,  fat  limit  inoperative.  He  objects  to  the  suggested 
limit  of  3-25  per  cent,  of  fat  for  the  whole  year,  and  is  in 
favour  of  seasonal  limits,  viz.,  3  per  cent,  of  fat  and  8-5 
per  cent,  of  solids  not  fat  for  March,  April,  May,  and  June  ; 
and  3 •  25  per  cent,  of  fat  and  8-5  per  cent,  of  solids  not 
fat  for  the  remainder  of  the  year ;  or  even  for  periods  of 
six  months  for  each  set  of  limits. 

Mr.  George  Barham,  a  member  of  the  Committee,  also 
submits  a  separate  report,  as  he  is  unable  to  give  his  assent 
to  that  of  the  majority.  He  recommends  seasonal  limits  of 
11 -"5  per  cent,  total  milk-solids  and  3  per  cent,  fat  during 
the  months  from  July  to  February  inclusive,  and  from 
March  to  June  inclusive  of  11-75  per  cent,  total  solids  and 
2-75  per  cent.  fat.  Further,  that  8-75  per  cent,  shall  be 
the  minimum  limit  of  total  milk-solids  in  skimmed  milk, 
and  that  any  condensed  milk  (other  than  that  labelled 
"machine-skimmed"  or  "skimmed"  milk),  in  which  the 
fatty  solids  are  less  than  the  proteids,  shall  be  presumed  to 
be  adulterated.  He  expresses  the  opinion  that  the  mixing 
of  water  or  separated  milk  with  milk  for  the  purpose  of 
sale  should  be  made  a  penal  offence ;  that  an  employe 
adulterating  milk  without  the  consent  or  knowledge  of  his 
employer,  shall  be  liable  to  the  penalties  ;  that  all  vessels 
or  churns  used  in  the  conveyance  of  separated  milk  sold 
wholesale  should  be  painted  on  the  outside  a  red  colour  ; 
and  that  in  the  case  of  a  sample  of  milk  being  presumed  to 
be  adulterated,  the  third,  or  reference,  sample  should,  on 
the  request  of  the  defendant,  be  referred  to  the  Govern- 
ment Laboratory,  and  the  result  be  made  known  to  both 
parties,  before  the  hearing  of  the  case. — W.  P.  S. 

Butter   and   Margarine ;   Cocoanut    Oil   in  .     W.   G. 

Indemans.      Bull.    Assoc.    Beige   des    Chim.    14     [10], 
404—407. 

The  author  recently  examined  a  sample  of  so-called 
margarine,  which  gave  the  Reichert-Meissl  value  5  87 
and  the  refractometer  index  43°'5,  at  40°  C,  whereas  the 
normal  butter  of  Northern  Brabant  gives  the  Reichert- 
Meissl  value  26*5,  and  the  same  refractometer  index, 
the  index  calculated  for  the  mixture  of  butter  and 
margarine  presumably  indicated  by  the  Reichert-Meissl 
value,  worked  out  to  48'- 4.  Further  examination  showed 
the  mixture  to  consist  solely  of  oleomargarine  and  cocoa- 
nut  oil,  the  lower  refractometer  index  of  which  latter 
accounts  for  the  discrepancy  recorded  above,  though  the 
characteristic  odour  and  flavour  of  this  oil  could  not  be 
detected.  In  another  instance  an  alleged  pure  butter  gave 
the  refractometer  index  45°  '5  (which  is  a  normal  value  for 
September  butter),  but  only  21-51  as  the  Reichert-Meissl 
value,  thus  indicating  an  adulteration  with  at  least  20  per 
cent,  of  foreign  fats.  Consequently,  the  author  considers 
that   reliance   should  not  be  placed  on  the  refractometer 
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\  alone,  but  thai   the   Kcichcrt  Meissl  test  should  be 
■  ■inunction  therewith,  in  examining  butter  for  the 
1  rcsencc  of  other  fats. — C.  S. 

//,.i,  Bases  in  Heleroaibumose  and  Peptone ;  Deter- 
mination of .     C.  11.  Haslani.     Zeits.  pbjsioL  Cheni. 

32,  54-58;  Chem.  I  eutr.  1901.1,  [16],  901. 
:m- author  examined,  by  the  method  described   by  Kossel 
an. I  Kutseher  (see  this  Journal.  1901,  270),  heteroalbumose, 
lenteroalbumose  prepared  aeeording  to  Folin's  method 
(Zeits  bem.25,152).  He  finds  that  heteroalbumose 

contains  28*9  per  cent,  and  deuteroalbumose,  31*4  per  cent. 
of  its  nitrogen  in  the  basic  form.  In  deuteroalbumose, 
the  hexooe  bases  eonsist  principally  of  arginine  and  jysin, 
particularly  the  latter,  whilst  in  heteroalbumose,  histidinc  is 
the  predominant  base. —  A.  S. 

PATENTS. 

Food  Product  or  Article  of  Food.  A.  F.  Tritton.  Great 
Leighs.  Essex  :  and  L.  F.  G.  Beyer,  Bayne,  Essex.  Eng. 
Pat.  9493,  May  24,  1900. 

(krlus  or  legnminons  substances  are  placed  in  a  1  to  10 
] .<  r  cent,  aqueous  solution  of  either  potash,  lime,  phosphoric 
acid,  or  soda.  After  absorption  has  taken  plaee.  the 
material  is  steamed,  either  in  closed  vessels  under  pressure, 
or  in  open  vessels,  and  is  then  dried  and  ground. — L.  A. 

Beverages  and  Liquids  by  Means  of  Manganates  under 

Influence   of   the   Electric    (  urrent  :    Purifying   . 

W.  P.  Thompson,  London.     From  The  Societe  Mangano 

Electrique  pour  la  Purification  des  Eaux  et  des  Boissons, 

Paris,  France.     Eng.  Pat.  3313,  Feb.  15,  1901. 

Insoluble  manganates,  especially  calcium  manganate,  arc 

raided  to  the  liquid  and  mixed  by  agitation,  whilst  an  electric 

current  of  suitable  strength  is  passed  through  the  liquid. 

— L.  A. 

(£.)— SANITATION;  WATER  PURIFICATION. 

Crude   Sewage;    Bacterial    Treatment    of .      Third 

Report  to  the  Main  Drainage  Committee  of  the  London 
County  Council  bv  F.  Clowes  and  A.  C.  Houston.  See 
this  Journal,  1898,  862,  and  1S99,  1148.  for  abstracts  of 
previous  reports  ;  and  also  this  Journal,  1901,  145. 

I.  General  Conclusions. — The  Thames  is  a  tidal  river, 
and  the  "  intakes ''  for  waterworks  purposes  are  situated 
high  up  the  river,  and  are  "  cut  oft  "  by  "  locks  "  from  the 
influence  of  the  sewage  discharge  at  the  outfall  works. 

Although  the  bulk  of  London  sewage  is  certainly  Ten- 
great,  the  large  size  of  the  River  Thames  must  also  be 
considered,  as  also  the  proximity  of  the  "  outfalls  "  to  the 
sea  and  the  huge  body  of  water  in  the  river  at  high  tide. 

The  river  water  outside  the  influences  of  the  discharges  at 
the  outfall  works  is  already  polluted  and  contains  practically 
all  the  bacteria  found  in  raw  sewage. 

The  body  of  Thames  water  which  may  be  supposed  to  be 
directly  affected  by  the  discharge  of  the  effluents  at  Barking 
and  Crossness  is  "  brackish."  and  so  could  hardly  be  tolerated 
for  drinking  purposes,  even  by  individuals  who  are  iudifferent 
to  the  physical  characters  and  biological  composition  of  the 
water  which  they  drink. 

The  bacterial  coke-beds  effect  a  reduction  of  at  least  50, 
and  it  may  be  as  much  as  80  per  cent,  in  the  amount  of 
dissolved  oxidisable  and  putreseible  organic  matter  in  the 
raw  sewage,  as  compared  with  17  per  cent,  effected  by  the 
chemical  treatment. 

The  effluents  from  the  coke-beds  are  apparently  non- 
putrescible. 

The  suspended  matters  in  the  crude  sewage  are  practically 
entirely  removed  as  a  result  of  the  biological  treatment, 
•  ad  of  only  about  80  per  cent,  effected  by  the  chemical 
treatment  ;  and  recent  experiments  seem  to  show  that 
this  result  may  be  obtained  without  loss  of  capacity  in  the 
coke-beds  if  the  sewage  has  undergone  a  previous  process  of 
rapid  sedimentation. 

In  the  biological  treatment  no  chemicals  are  required,  and 
no  offensive  sludge  is  produced. 


Where  an  effluent  is  turned  into  a  stream  to  he  used 
drinking  purposes. the  bacteriological  results  are  mat 
of  more  importance  than  the  chemical :  but  when,  as  in  i 
present  ease,  the   river  is  not  a  potable  one,  and  is  air. 
polluted,    the    converse     probably    holds    good;    i.e., 
chemical   state    of   the   effluent   is   of    primary,  and 
biological  of  secondary  importance.     In   the  first 
chief  object  is  to  guard    agaiust   disease,  and  in  th. 
ease  the  main  consideration   is  to   avoid   fouling  tl. 
w  ith  putreseible  matters  to  such  an  extent  as  to  constinu 
grave  public  nuisance. 

However   desirable    it    may   he    to    obtain    an    efflu 
chemically   pure,  and,  at  the  same  time,  bai 
above   suspicion   of   danger,  a   pro;  ess  which  leads  to 
solution  of  the  great  mass  of  suspeuded  matters  in  the 
sewage,  which  effects  a  striking  reduction  in  the  amount 
putreseible  matters,  which  avoids  the  use  of  chemicals, 
the    accumulation    of   offensive    sludge,   which    yields 
apparently   non-putrcscible    effluent,    and  which  is  at 
same  time  practicable,  is  one  which  present-  such  singi 
advantages   over   chemical    treatment,   and  which  prodi 
such  satisfactory  results  in  view  of  all  the  requirement 
the  case,  that  it  would  be  idle  to  deny  its  value  or  alte: 
to  minimise  its  usefulness  simply  because  it  falls  short  i 
standard  of  absolute  perfection. 

II.  Biological  Conclusions. — Although  the  total  nan 
of  bacteria,  the   number  of  spores  of  ae'robi 
number  of  liquefying  microbes,  the  number  of  B.  coli 
spores  of  B.  enteritidis  sporogenes  were,  on  an  average, 
in  the  effluents  from  the  coke-beds  than  in  the  corrcspon.  ; 
samples  of  crude  sewage,  the  reduction  was  not  well 
and   in   some   cases   the    effluents    contained  more  mi 
organisms  than  the  sewage  before  treatment.     TUtl 
the  chemical  results  were  always  satisfactory,  the  ' 
logical   results  were   usually  quite  the  reverse,  bd 
microbes  producing  the   chemical  change   ; 
the  coke-beds  in  practically  unaltered  numbers. 

In   view   of   these    results,   only   one   couclusion   ic  ' 
possible,  namely,  that  however  satisfactory  the  pre 
be   from   the    chemical   and   practical   point  of  view, 
effluents   from    the    bacterial    beds   cannot    he   rej 
assumed    to    be   more   safe   in   their   possible    relatic 
disease   than    raw   sewage    slightly   diluted,   but  other 
unaltered  in  its  bacterial  composition. — A.  S. 

Tannery  Refuse;    Anthrax    Traceable    to  — — .    H 
Russell.     Seventeenth  Report   of  the   Wisconsin  A  c 
Stat.    Pharm.  J.  1901,  66,  [1605],  391. 

Am   investigation  into  the   causes   of  a  severe  out 
anthrax,  which  occurred  in  the   vicinity  of  Medf 
U.S.A.,  showed  that  the  virus  of   the   disease   undo 
came  from  tannery  refuse,  probably   owing  to  t! 
"murrain,"    or    infected     hides     imported     froi 
Attempts  to  disinfect  the  hides  with  formaldehyde  met  tl. 
no  success,  as  in  order  to  kill  anthrax  spoies,  the  i 
have  to  be  of  such  strength  that   they  cause  injoi 
hides.      It    is    slated    that    at   the    present   time,  tl 
satisfactory  method  of    disinfecting  hide-,  before  - 
them  to  the  tanning  process. — A.  S. 

Moorland  Waters;  Researches  on .    Part  II.    ' 

of  the  Combined  Chlorine.     W.  Ackroyd.     PKk 
Soc.  1901,17,  [236],  87. 

The  object  of  the   investigation  has  U-va  to  (lis. 
origin   of  the    common   salt    in   the   water  of   thi 
reservoir  in  Yorkshire,  about  midway  between  the  In 
this  water  being  continually  removed  and   as  conn 
replenished   from    a    saltless   area   of   Millstone 
Yoredale  rocks.     The  chlorine  in   the  winter  rainfall  I 
than  accounts  for  it,  and  the  conclusions  arrived  ■ 
that  the  combined  chlorine  in  the   reservoir  ws 
derived  from  rain  water;  (2)  that  the  quantity  ot  cl  n 
in    the  reservoir,  whose  capacity   is   640'    million  g 
closelv  approximates  to  a  yearly  average  of  1  ■  188  pa 
100,001),  and  (3)  that  in  winter  the  chlorine  in  the  i 
is  in  excess  of  the  average  for  other  seasons  of  th«  y.  • 
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lit:, 


'altr ;    Volumetric   Determination  of  Calcium  and 
Magnesium  in ■.     L.  W.  Winkler, 

See  under  XXIII.,  page  507. 

{able  Waters  ;   Determination  of  Phosphates  in . 

A.  G.  Woodman  and  L.  I..  t'avvan. 

Sec  under  XXIII.,  page  Ma. 

PATENTS. 

we  ;  Structures  for  the    Bacterial  Treatment   of , 

/  in  Apparatus   connected  therewith.     T.   I.   Goldie, 
,rwich.     Eng.  I'at.  8224,  May  3,  1900. 

EBUi,  tanks  or  chambers  are  arranged  on  either   side 

Iral  inspection   chamber  common   to  all,  in  which 

or  culvert  arc  laid,  above  one  another,  the  channels 

age  respectively  to  and  from  each  tank. 

tanks  arc  arranged  in  pairs,  communicating  with 

r,  at  the  end  farthest  from   the  culvert,  by  means 

i  i   arched  opening  in  the  dividing  wall,  so   that    the 

s  from  the  upper  channel  in  the  culvert  into  one 

ough  the  opening  into  the  second   tank,  and    from 

the   lower   channel    in   the    culvert.      It   is    dis- 

Med    thence   into   one    of    two   filter    tanks,   worked 

..  ihi'  discharge  being  automatically  diverted  into 

or  the  other  by   means   of    a  movable  delivery 

tvbich  the  discharge   channel   empties  its  liquid, 

v  cud  being  connected  by  levers,  links,  or  other 

1    arrangements    to  a    shaft    carrying    blades    or 

i^i'.k  upon   which   the  discharge  from   the  filters  is 

act   alternately,  and  thus  shift  the   delivery  end 

Iter  to  the  other. — L.  A. 


Waters;    Apparatus   for    Purifying    - •.       H. 

isch,  Uerdingen-ou-the-Khinc,  Germany.     Eng.    Pat. 
I,  May  13,  1900. 

aventiou  relates  to  apparatus  by  means  of  which   the 

tiich  accumulate  upon  the  grates  or  screens 

h  which  dirty  water  flows,  are  continually  removed 

ie,  so  that  the  flow  of  water   is   not  impeded. 

pantos  consists  essentially  of  rotating  elastic  combs, 

by   means    of    guide-rails    and   guide-rollers,   are 

•till  over  the  grate,  which  is  formed  of  longitudinally 

1    wires    stretched    over    a   frame.     The  rotating 

the  dirt  accumulated  upon  the  grate  above  the 

of  the  water,  and  the  dirt  is  then  removed  from  the 

-nitable  mechanism. —  L.  A. 


-DISINFECTANTS. 
an    Arsenical   Insecticide 


;    Soluble 
T.  Beans. 


(CO- 

>    Green "   as 

nious  Oxide  in .     S.   Averv  and  H. 

aier.  Chem.  Soc.  23,  [2],  111—117. 

thors  find  that  even  pure  samples  of  "  Paris  Green  " 
rge  quantities  of  soluble  arsenic  on  treatment  with 
ter,  and  that  the  amount  rendered  soluble   depends 

.  dilution  and  the  duration  of  the  extraction.     The 

division  of  the  particles  also  influences  the  amount 
nic  going  into  solution.     The   results  obtained  by 
ling  "Paris  Green"  in  1,000   parts  of  water,  and 
:  to  stand  for  a  week,  are  quite  arbitrary. 
is   found,  however,    that   the   presence   of  sodium 

in  the  solution  largely   prevents   the   hydrolysing 

f  water  on  the  compound. 

'a   dioxide,    in    the    presence    of   water,    readily 

Paris  Green,"  even  to  the  point   of  complete 

osition,  and  the    authors  come   to   the  conclusion 

much  importance  must   not  be  attached  to   the 

■4  per  eent.  of  soluble  arsenious  acid.  Probably 
;"the  irregularities  observed  in  the  action  of  "  Paris 
'  on  foliage,  may  be  due  to  the  weather  conditions, 

iappen  to  be  favourable  to  the  formation  of  free 

s  acid  from  a  pure  sample  of  the  substance. 

— W.  P.  S. 

■naldehyde;  Gasometric  Determination  of . 

E.  Kiegler. 
See  under  XXIII.,  page  510. 


PATENTS. 

Fungicide  ;    Manufacture   of  an    Improved  .     C.  \). 

\li;l.    London.      From    Bayerisohe     Actien-Gesellschaft 

fur   Ghcmische   und    Laiidwirt-,ehal'tlich-C'heiiiisclic    Fab 
rikate  of  Heufeld,  Bavaria.     Eng.  Pat.  11,818,  June  29, 

1000. 

Calcined  copper  sulphate  and  calcined  sodium  carbonate 
are  intimately  mixed  in  equivalent  proportion,  to  form  a 
mixture  which  is  stable  while  dry,  but  yielding  when  treated 
with  water  a  precipitate  of  cupric  carbonate,  stated  to  be 
effective  when  used  as  a  fungicide. — E.  S. 

Sheep    Dipping   Preparations.     I.    S.    McDougau   and  I. 

McDougall,   Manchester.     Fing.    Pat.    12,621,    July    12 

1900. 
Sheep  dip,  composed  of  the  usual  ingredients,  is  prepared 
in  the  form  of  solid  blocks  or  cakes,  by  mixing  with  the 
ingredients  a  sufficient  proportion  of  solidifying  material 
(e.g.,  6  to  9  per  cent,  of  stearine),  for  convenience  of 
handling  and  transport. — L.  A. 

Fertiliser   and  Disease  Germ,   or  Pest   Destroyer ;  Appli- 
cation of  Spent  O.ride  to  the  Soil  and  Plants  as  a . 

I>.  M.Nelson  and  G.  R.  Nelson,  Glasgow.     Enf.  Pat. 
19,304,  Oct.  29,  1900. 

Spent  oxide  is  added  to  the  soil  for  the  purpose  stated  in 
the  title.— L.  A. 


XIX.-PAPER,  PASTEBOAED,  Etc. 

Paper  Materials  from  Wood,  and  the  Waste  Waters  from 
their  Manufacture.  L.  Gottstein.  Papier-Zcit.  1901, 
26,  [22],  828—829. 

The  author  gives  an  historical  survey  of  the  various  processes 
for  the  manufacture  of  cellulose  from  wood,  and  an  account 
of  the  more  recent  improvements  in  the  same.  He  then 
considers  the  question  of  the  disposal  of  the  waste  liquors 
from  the  bisulphite  process,  and  deals  with  the  applications 
discussed  by  Seidei  (this  Journal,  1900,  1033).  He  remarks 
that  any  method  of  utilisation  of  these  liquors  must  be  on  a 
very  large  scale,  as  the  output  in  Germany  is  calculated  to 
be  about  900 — 1,000  tons  of  dissolved  solids  per  day,  or 
approximately  equal  to  the  quantity  of  cellulose  manufac- 
tured. If  these  waste  liquors  be  put  upon  the  land,  they 
clog  it  up  and  the  drainage  waters  become  dark  coloured  ; 
the  development  also  of  micro-organisms  readily  takes  place. 
In  the  author's  opinion  cellulose  factories  may  reasonably 
be  required  to  remove  all  fibres  and  to  nearly  neutralise  the 
sulphurous  acid  of  these  liquors.  Beyond  this  he  thinks 
that  it  should  be  permissible  to  run  them  into  a  river  of 
sufficient,  volume,  provided  that  the  total  solids  of  the  water 
were  not  increased  to  any  considerable  extent ;  he  points 
out  that  the  liquors  are  not  poisonous  or  injurious  to  health. 
In  the  case  of  factories  which  have  not  a  river  of  sufficient 
size  available,  there  is  no  other  means  of  treatment  than 
by  the  evaporation  of  the  more  concentrated  portions  of 
the  liquors.  They  cannot  be  dealt  with  in  a  multiple  effect 
evaporator  on  account  of  their  tendency  to  froth.  Even  if 
this  difficulty  were  overcome,  the  evaporation  would  still  be 
very  expensive.  The  employment  of  the  concentrated 
liquors  as  an  adhesive  or  cement  for  the  manufacture  of 
briquettes  is  not  possible  on  account  of  the  hygroscopic 
nature  of  the  dissolved  matter.  Dorenfeldt's  process  for  the 
recovery  of  the  sulphur  is  complicated  and  the  plant  is 
expensive,  and  its  introduction  is  not  likely  to  lead  to  any 
advantageous  results. — J.  F.  B. 

Paper;  Manufacture   of ,  from  .Sugar-Cane  Refuse. 

i\  C.  Thiele.  Chem.  Zeit.  1901,  25,  [27],  289 — 290. 
The  author  describes  the  process  of  paper-making  from 
sugar-cane  refuse  nsed  at  a  large  works  in  Texas.  The 
woody  fibre,  &c.,  from  the  diffusion  battery  are  the  raw 
material ;  they  contain  82  per  cent,  of  water,  16-5  of  crude 
cellulose,  0-75  of  carbohydrates,  and  0-75  of  mineral  matter. 
The  ash  contains  silica,  82-77  ;  ferric  oxide,  6  65;  alumina, 
3-69;  chlorine,  0-82;  phosphoric  acid,  1-48;  and  potash! 
4  •  32  per  cent.     It  is  thus  the  silica  which  must  essentially 
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moved.  If  the  chips  be  boiled  at  once  with  aoda  and 
index  pressure, inconveruentfoaming  subsequently  takes 
in  the  beater,  the  mass  is  washed  with  difficulty,  and 
the  moist  paper  sticks  to  the  hot  roll  of  the  paper  machine. 
These  difficulties  are  overcome  by  allowing  the  chips  to 
Ferment  in  heaps,  the  process  being  assisted  by  frequent 
watering.  The  pectins  are  thus  destroyed ;  valerianic  acid 
i-  Conned,  probably  owing  to  the  decomposition  of  the 
albumins.  The  fermented  chips  are  then  taken  by  a 
conveyor  to  B  "  rotary  ,"  a  spherical  vessel  of  sled  plate, 
turned  by  cogwheels  at  the  rate  of  seven  revolutions  per 
minute.  "  The  charge  of  the  "  rotary "  is  40,000  lb.  of 
chips,  to  which  arc  added  4.'i0  lb.  of  dry  soda  and  200  lb. 
of  dry  quicklime ;  the  chips  contain  sufficient  water  to 
dissolve  the  materials  completely  during  the  boiling  process. 
The  mass  is  boiled  by  direct  steam  at  a  pressure  of  90  lb. 
per  sq.  in.  during  4  hours,  the  "  rotary  "  being  in  con- 
tinuous movement.  Steam  is  then  blown  off,  the  contents 
allowed  to  drain  on  a  large  wire  sieve,  and  then  transferred 
to  the  beaters,  where  they  are  thoroughly  -washed.  The 
pure  cellulose  is  then  brought  into  large  tanks,  from  which 
it  is  fed  to  the  paper  machine,  first  passing  through  a 
"  knot-catcher,"  which  retains  large  pieces  and  mechanical 
impurities. 

The  material  is  not  sized,  and  rosin  is  not  added,  since 
the  paper  is  sufficiently  strong  and  writing  paper  is  not 
made.  The  original  material  appears  to  contain  some 
anfennentable  substance  (pith),  which  gives  to  the  paper 
in  the  later  stages  certain  properties  which  make  it  similar 
to  sized  paper.  The  daily  output  is  24,000  lb.  of  brown 
paper,  suitable  for  packing  purposes.  The  paper  is  very 
strong,  and  possesses  a  fair  resistance  to  the  penetration 
of  water.  In  a  single  season  (the  summer  months) 
8,000,000  lb.  of  paper  are  obtained  from  40,000,000  lb.  of 
chips.     The  paper  sells  at  2  cents  per  lb. 

The  material  obtained  from  the  soda  process  requires, 
for  bleaching,  too  much  chloride  of  lime  to  make  the 
operation  profitable.  The  author  has,  however,  found  that, 
if  the  material  from  the  beater  be  treated  with  sulphurous 
aeid,  the  brown  decomposition  products  contained  in  the 
cellulose  become  soluble.  After  well  washing,  the  mass 
may  then  be  bleached  snow-white  by  small  quantities  of 
bleaching  powder  and  alum.  It  may  then  be  coloured  by 
organic  dyestuffs  or  by  insoluble  pigments. — A.  C.  W. 

Photographic  Paper.'.     Papier-Zeit.  1901,  26,  [28],  1052. 

The  author  discloses  the  general  results  of  laboratory 
investigations  of  the  "  photographic  "  papers  of  Blanchet 
freres  ("  Hives"  paper)  and  Steinbach  and  Co.  ("Papiers 
de  Saxe  "). 

They  are  made  from  a  rag  half-stuff  of  85  percent,  of  linen 
and  15  per  cent,  of  cotton,  the  latter  being  "new  pieces,"' 
the  former  from  w  orn  material.  They  are  rosin  sized  with 
3  per  cent,  rosin,  some  starch  is  added,  apparently  to  give 
"  rattle."  The  strength  was  medium,  i.e.,  a  mean  breaking 
length  of  2,700  m.;  a  mean  extensibility  of  2*7  per  cent. 
is  also  low ;  and  resistance  to  rubbing  was  "  small." 

The  ash  varied  from  3 — 4  up  to  10 — 15  per  cent.  In 
the  latter  ease  the  added  "  mineral  "  was  China  clay,  80, 
and  baryte-,  20. 

The  stuff  is  evidently  beaten  very  "short"  and  run 
very  "  wet."  Attention  is  directed  to  the  necessity  for 
scrupulous  cleanness  of  the  stuff  and  the  absence  of  metallic 
particles. 

PATENTS. 

Paper  Pulp  and  the  Like ;  Apparatus  for  Use  in  Purifying 

.      II.   Schmolka.      Prague,  Germany.      Eng.   Pat 

21,222,  Nov.  23,  1900. 

The  paper  pulp  is  made  to  pass  through  a  long,  shallow 
trough,  wherein  it  meets  a  series  of  cross  laths,  affixed  to  an 
endless  chain,  and  which  pass  along  in  contact  with  the 
bottom  of  the  trough.  In  this  way  all  the  impurities — sand, 
limestone,  knots,  &c. — which  accumulate  at  the  bottom  of 
the  trough,  are  swept  along  by  the  laths,  and  received  in  a 
collecting  vessel  at  the  front  end  of  the  trough.  Any  foam 
or  6cum  forming  on  the  top  of  the  liquid,  is  removed  by 
another  series  of  laths,  which  only  dip  slightly  into  the 
liquid.      A  series  of  brushes  is  also  affixed  to  "the  endless 


chain,  for  the  purpose  of  keeping  the  bottom  of  the  troug 
thoroughly  clean,  and  thus  preventing  the  formation  i 
slime.—  A.  S. 

Waste  Water  from    Paper   Mills  ;  Process  end  Apparati 
for   Recovering,   suitable  for   Re-use,     Water  and    II 

Pulp  of  the  .       A.    Faust,    Liverpool.      Eng.  l\\ 

21,737,"  Nov.  30,  1900. 

Tin  process  consists  in  dividing  the  waste  water  by  pr 
lioiinary  settling  into  two  parts,  one  rich  and  the  other  ptx 
in  pulp,  the  former  after  having  passed  through 
collector  being  led  back  direct  to  the  paper  machine,  whil 
the  part  poor  in  pulp  is  allowed  to  settle  in  tanks,  when 
the  remainder  of  the  pulp  deposits,  and  from  which  it 
brought  back  into  the  machine.  The  water  overflown 
from  the  settling  tanks  is  quite  clean  and  ready  to  be  u< 
again  in  the  paper  mill. 

The  apparatus  consists  of  a  number  of  settling  cylinde 
with  couical  bottoms  connected  by  overflow  pipes  reach]  i 
more  than  half  way  down  into  the  cylinders.  All  f 
conical  bottoms  communicate  with  a  common  ci 
pipe  provided  with  a  stopcock  and  a  throttle  valve  betwe 
every  pair  of  cylinders,  so  arranged  that  tbey  may 
operated  simultaneously.  The  waste  water  is  raised  into  t 
first  cylinder  from  a  collecting  pit  by  means  of  a  pump,  t 
delivery  of  which  is  divided.  One  'part  passes  through 
pipe  and  a  preliminary  settler  to  the  cylinder,  whilst  I 
other  part  with  less  rise  passes  first  by  a  pipe  and  valre 
a  scum  collector  and  thence  by  a  pipe  and  valve  back 
the  paper  machine.  The  scum  collector  consists  of 
outer  box  provided  with  an  internal  cone  funnel,  vertica 
adjustable,  terminating  in  an  outlet  pipe  and  a  draw- 
cock.— D.  B. 

XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  AND  EXTEACTS. 

Sulphur t/l  Chloride  ;    Hi,drate  of .     A.  Baeyerai 

V.  Villiger.     Ber.  34,  [5],  736—738. 

Sclphuutl  chloride,  SO-.CI.-,  thrown  on  ice  or  into  ice-c 
water  forms  colourless  crystals  of  a  hydrate.     These  per 
for  many  hours   under  ice-cold  water,  though  they  rapi 
volatilise  in  the  air  after  drying  on  a  tile.     In  wai- 
the  freezing  point  they  break  up,   forming  an  oily  liq: 
no  doubt  sulphuryl  chloride,   for   on   cooling  they  est  I 
formed  again.     Analysis  gave  the   ratio  SI  I,  :  ( 
1:2-024:15-857.     The   crystals   thus    contain  "sulp'ht  I 
chloride,  not   its  decomposition  products  ;  and  they  art  I 
doubt  a  hydrate  of  the  anhydrous   substance,  and  coni  i 
no  "  chemically  combined  water  "  or  hydroxy!  group-  • 
they   are   not    only   stable  under   ice-cold   water,  but 
decomposed   only   slowly  by   ice-cold   solution   of  sod  i 
carbonate. — J.  T.  D. 

Oxalic  Acid ;  Preparation  of  Chemically  Pure  -  ■■ 
O.  Schmatolla.  Apoth.  Zeit.  1901,  16,  194;  thr  h 
Chem.  Zeit.  Bep.  1901,  25,  [26],  95. 

Chemicali.t  pure  oxalic  acid,  for  checking  stands 
tions  of  alkali,  is  best  prepared  iu  the  following  roanne  - 
50  grms.   of  oxalic    acid    are    dissolved   in    120  grm-   ' 
absolute  alcohol  on  the  water-bath,  allowed  to  cool 
settle.      The    solution    is    filtered,    2 — 3  drops    ol 
sulphuric   acid    (1:2)    are    added,    the   whole   is 
vigorously  and  allowed  to  remain  all  night,  when 
traces  of  alkali  will  be  deposited  as  sulphate.     Tl" 
it  then  distilled  off,  the  residue  is  dissolved  in  200 — :hh  c 
of  water,  and  the  aqueous   solution  is  allowed  to  81 
some  hours   in  the   cold.     A    small   quantity  of  i 
formed  by  interaction  of  the  acid  with  the   alcohol,  is  ' 
separated  as   a   heavy   oil.     The  solution   is    filt 
caused  to  crystallise,  and  the  crystals  which  are  al 
pure    oxalic    acid,    are    dried,   first    at   a   temperati 
35° — 40°   C,   and  then  in  the  desiccator  over  ai 
calcium  chloride. — J.  F.  B. 

Phenol;  Some  lodo-deriratiies  of  P.  Brenai 

Comptes  Beod.132,  [13],  831—833. 
When-   phenol    (1     molecule)    and   potassium    ' 
(2  molecules),  dissolved  in  water,  are  slowly  added  I 
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ation  of  iodine  in  potassium  io'liile,  mixtures  of  di-iodo- 

II  :  I.:  1  :2  :  I)  and tri-iodo-  (OH:Is:  1  :8;4:6)  phenol 

obtained.     With  2  atoms  of  iodine  the  di-iodo-deriva- 

■  ,  with  6  atoms  of  iodine  the  other,  is  the  chief  product. 

iphenols  separate  as  greyish  crystalline  precipitates. 

or  washing  and  drying,  the  two  derivatives  are  separated 

fractional  crystallisation  or  by  distillation  in  steam, 

•h  briugs  over  the  di-iodopheiml. 

ioth    substances    wire     identified     by    their    physical 

inters;  the   di-iodophenol   also   by  those  of  its  methyl 

derivatives. — J.  T.  I). 

-curie    Oride ;    Action    of   ,   on    certain    Organic 

ubstances.     A.  and  L.  Lumiere  and  F.  Perrin.     Comptcs 

:32,  [10],  635—637. 

.  solution  of  mercuric   oxide  by  sodium  phenoldisul- 

late   (this  Journal,   1901,  273)    is  an  action   common 

U  ill  substances   containing   a    phenolic    group ;    though 

n  ily    oxidisable    phenols,    such    as    ainidophenols,   are 

rather  thau   converted   into   mercury  compounds. 

I    and    phenetol    do    not    behave   similarly,    the 

hydroxyl     would    seem   to   be   essential   to   the 

The  authors  have  prepared  the  sodium  mercury- 

icol-disulphonate,  the  properties   of  which    are  quite 

ar  to  those  of  sodium  mercurv-pheuol-disulphonate. 

-J.  T.  D. 

arin-Chlorojbrm :   A  Fresh  Instance  of  Chloroform  of 
i/stallisation.     G.  Kassner.     Archiv.  der  Pharm.  237, 

prarin,  derived  from  the  lichen  Lepraria  latebrarum 
ins,  is  crystallised  from  chloroform,  it  retains  1  mole- 


cule of  that  body  in  intimate  combination,  as  chloroform  of 
crystallisation.  The  formula  of  lepra rin  was  found  to  be 
C„HlsOj  ami  not  C:plH4„(),-  or  C^BLOn,  as  previously 
given.  The  formula  for  the  crystalline  chloroform  compound 
is  therefore  C„H1809.CHCJ3.— -J.  0.  B. 

Saccharinates  ;  Metallic .     H.  Defournel.     Bull. 

Soc.  Chim.  25,  [6],  1901,322—329. 
"  Svccii.vni.v,"  the  artificial  sweetening  matter,  readilv 
combines  with  mineral  or  organic  bases  giving  well-defined 
salts,  which  generally  possess  a  definite  crystalline  form. 
They  may  be  obtained  by  double  decomposition  of  sodium 
saccharinate  and  metallic  sulphates  in  aqueous  or  alcoholic 
solution,  since  the  sodium  sulphate  simultaneously  produced 
is  rea.lily  soluble  in  the  one  and  insoluble  in  the  other  medium. 
An  alternative  method  is  to  decompose  the  carbonates 
with  saccharin  either  in  an  aqueous  or  alcoholic  solution. 
Ammonium  saccharinate,  which  has  been  patented  in  France 
under  the  name  of  Sucrarnine,  is  obtained  by  dissolving 
saccharin  in  a  sufficient  quantity  of  ammonia  and  allowing 
the  solution  to  stand,  when  it  deposits  white  crystals 
possessing  a  greater  sweetening  power  than  saccharin  and 
leaving  no  after-taste.  The  salt  is  soluble  in  hot  or  cold 
water,  methyl  or  ethyl  alcohol,  hut  insoluble  in  other 
organic  solvents.  It  melts  at  about  150°  C.,  and  then  de- 
composes, giving  off  ammonia.  Hypobromite  liberates  the 
ammoniacal  nitrogen  in  the  cold.  The  following  table 
gives  the  characteristics  of  various  saccharin  salts  which 
have  beeu  prepared  : — 

Z  =  C6H4  /         \  N 

N  so/ 


Formula. 


Crystalline  Form 
and  Colour.  1 


ZLi3H2C- 

Z.Cu4H20 

i  macal  copper...  Z2CuH.03NH3 

Z,CallH20 

ZjSriHjO 

Z.XIgoHoO 

Z2Zn6H20 

Z2HK 

Z,Cd2H20 

Z2Pb 

in  nese Z2Mn4H20 

ZjCoSHjO 

Z2Fe7HJO 

Z2Ni5H20 

il  nickel . . .  Z2XiH20lXH3 


White  needles 

Emerald  green 

prisms. 

Violet  blue 

White  crystals 
White  crystals  etll. 

White  needles 
Long  white  prisms 

Xacreous  plates 
Wliite  crystals  effl. 

White  prisms 


Violet-red  crystals 
Yellow  ! : 1 1 i 1 1  ■  1 1 .  i 

Small  green 

crystal's  effl. 

Sky-blue  crystals 


Solubility. 


Hot  Water.       Cold  Water. 


Sol. 
SI.  sol. 


Sol. 

Sol. 

Very  sol. 

Very  sol. 

Sol. 

SI.  sol. 

SI.  sol. 

Very  sol. 


Sol. 
Sol. 


Sol. 
Sol. 


Sol. 
Almost  insol. 

SI.  sol. 

Sol. 

Sol. 
Very  sol. 

Sol. 
SI.  sol. 
SI.  sol. 

Sol.: 

SI.  sol. 


SI.  sol. 
SI.  sol. 


SI.  sol. 
SI.  sol. 


Taste. 


Alcohol. 


Sol. 
Insol. 

SI.  sol. 
SI.  sol. 

Sol. 

Sol. 
Intol. 

Sol. 

Very  sol. 

Insol. 

Sol. 


Sol. 
Insol. 


Insol. 
Insol. 


Sweet, 
Very  astringent. 


Sweetish. 

Sweet. 

Sweet,  no  after  taste. 

Styptic. 

Sweetish. 

Sweet,  with  metallic 
I  after  taste. 

Less  sweet  than  saccharin 
and  with  a  bitter  after- 
taste. 

j    Sweet,  then  astringent 
with  a  final  iron  taste. 
SI.  sweet. 

Sweet. 


Action  of  Nitric  Acid  on .     H.  Cousin. 

J.  Pharm.  Chim.  13,  [6],  269—272. 

I  iitro-tri-iodopi/rrol. — Ten  grms.  of  iodol  (tetra-iodo- 

lissolved  in  50  c.c.  of  ether,  and  a  mixture  of 

:  fuming  nitric  acid  in  15  c.c.  of  acetic  acid  is  slowly 

i|  the  product  is  then  poured  into  a  dilute  solution  of 

»    bisulphite,  and  the  mixture  extracted  with  ether. 

solution   is  evaporated   to   dryness,  and   the 

i-  recrystallised  from  alcohol  diluted  with  an  equal 

it]  of   water.      The   crystalline  mass   thus    obtained, 

i     of  two   compounds,  which   may  be   separated  by 

it  with  absolute  alcohol,  in  which  one  is  soluble  in 

;  this  constitutes  the  greater  part  of  the  products 

I    action.     This   body,  purified  by  precipitation  with 

•i  :ul  recrystallisation,  proved  to  be  mononitro-tri-iodo- 

J-jNOjNH.     It  crystallises  in  groups  of  prismatic 

I   ellow  needles,  which  decompose  suddenly  at  185° — 

(without   melting.     It   unites  with    alkalis  to  form 

-  •  d   crystalline   salts,   which   explode   on    heating. 

1>    is  of  interest,    as   being   the   first  mono-nitro- 

•i  of  pyrrol  which  has  been  described.— J.  O.  B. 


— T.  A.  L. 

Emodin    as    the   Active     Constituent    of    some     Drugs. 

A.  Tschirch.     Giorn.   di   Farm,  di  Trieste,   1901,6     33 

Chem.  Zeit.  Rep.  1901,  25,  [10],  90. 
The  presence  of  emodin  in  Chinese  rhubarb  and  in  the  bark 
otfrangula  and  cascara  sagrada  has  been  confirmed  by 
experiments  carried  out  by  pupils  of  the  author,  and  also 
its  presence  in  aloes,  in  English  and  Austrian  rhubarb,  in 
the  fruit  of  Rhamnus  cathartica  and  in  the  fruit  and  leaves 
of  Cassia  senna,  ehown  (see  this  Journal,  1900,  1139\ 
In  most  cases,  emodin  is  accompanied  by  chrysophanic  acid 
and  rhein  ;  the  relation  between  these  compounds  is  shown 
by  the  following  formula; :— chrysophanic  acid  (dibydroxy- 
methylanthraquinone),  ClsHi0O., ;  emodin  (trihydroxymethyl 
anthraquinone),  C15H10O5;  rhein  (tetrabydroxymethyl 
anthraquinone),  C16H10O6.  It  is  apparent  that  each  of 
these  compounds  can  exist  in  several  isomeric  forms,  and 
as  a  matter  of  fact,  the  emodin  from  aloes  and  senna  differs 
from  that  obtained  from  frangula,  rhubarb  and  rhamnus. 
in  some  of  its  reactions,  and  also  as  regards  reduction 
products.  If  emodin  from  aloes  or  senna  be  heated  with 
concentrated  sulphuric   acid  till  acid  vapours  are  evolved. 
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then  a  drop  of  the  solution  mixed  with  a  little  water  and 
neutralised  with  ammonia,  a  violet  coloration  is  produced. 
Bmodin  obtained  from  the  other  drugs  mentioned  above, 
when  submitted  to  similar  treatment,  gives  a  cherry  red 
it.  The  emodin'is  not  present  in  the  drugs  in  the  free 
state,  but  in  the  form  of  complex  compounds,  frequently  of 
B  glucoeidal  nature,  which  undergo  hydrolysis. — A.  S, 

Oleates  of  the  Metals:    Preparation  of . 

W.  A.  H.  Xaylor.     Pharm.  J.  1901,  66,  [1605],  392. 
The  author  describes  simple  methods  for  the  preparation  of 
the  oleates.  using  in   all   cases   a   genuine  olive-oil  soap  of 
high  quality,  and  containing  15  percent,  of  water. 

Aluminium  Oleate. — 1  oz.  of  pure  potassium  alum  is 
dissolved  in  6  fluid  oz.  of  boiling  water,  ami  poured,  with 
stirring,  into  a  solution  prepared  by  dissolving  2  oz.  of 
in  half  a  pint  of  boiling  water.  The  precipitate  is 
washed  bv  decanfcition  with  boiling  water  until  free  from 
sulphates',  and  dried  on  the  water-bath.  The  product  forms 
■a  yellowish-grey,  opaque,  adhesive  mass,  and  contains  3*2 
per  cent,  of  aluminium.  The  oleate  can  be  obtained  in  an 
anhydrous  conditiou  by  drying  at  120°  C. 

Bismuth  Oleate. — 1  oz.  of  bismuth  snbnitrato  is  dissolved 
in  5.*  fluid  drachms  of  nitric  acid  diluted  with  its  own 
volume  of  distilled  water.  The  solution  is  further  diluted 
with  three  times  it  volume  of  distilled  water,  and  poured 
whilst  hot.  with  stirring,  into  a  solution  of  3  oz.  of  soap  in 
24  oz.  of  hot  water.  The  precipitate,  when  washed  by 
decautatiou  with  hot  water,  and  dried  on  the  water-bath, 
contains  BO  per  cent,  of  bismuth. 

Copper  Oleate. — 1  oz.  of  pure  crystallised  copper  sulphate 
is  dissolved  in  5  fluid  oz.  of  water,  poured,  with  stirring, 
into  a  solution  of  2j  oz.  of  soap  in  1  pint  of  water,  and 
the  mixture  boiled  for  a  short  time,  until  the  precipitate 
separates  in  the  form  of  a  plaster,  which  is  washed, 
kneaded,  and  dried  on  the  water- bath.  The  oleate  forms  a 
dark  green,  somewhat  opaque,  "  toughly  brittle  "  mass,  and 
contains  9  ■  3  per  cent,  of  copper. 

Ferrous  Oleate. — 1  oz.  of  pure  crystallised  ferrous 
sulphate  dissolved  in  5  fluid  oz.  of  water  and  2  oz.  of 
soap  dissolved  in  16  oz.  of  water  are  mixed  together  in  a 
stoppered  vessel  of  as  small  a  size  as  possible.  The  pre- 
cipitate is  washed  with  water,  thrown  on  to  calico,  and 
subjected  to  strong  pressure,  and  the  pressed  cake  dried  at 
a  temperature  not  exceeding  50  C.  The  water  used  for 
preparing  the  solutions  and  for  washing  the  precipitate 
should  be  freed  from  dissolved  oxygen  by  prolonged 
boiling.  Ferrous  oleate  is  unstable,  readily  undergoing 
oxidation. 

Ferric  Oleate. — 4  fluid  oz.  of  solution  of  acetate  of  iron 
(B.P.  1898)  are  mixed  with  a  solution  of  2i  oz.  of  soap, 
di-solved  in  16  oz.  of  boiling  water;  the  precipitate  is 
washed  with  hot  water,  and  dried  on  the  water-bath.  Ferric 
oleate  is  of  a  deep  red  colour,  is  readily  soluble  in  the 
fixed  oils,  and  contains  5*6  per  cent,  of  iron. 

Lead  Oleate. — 3  oz.  of  lead  acetate  are  dissolved  in 
160  fluid  oz.  of  water,  with  the  addition  of  a  few  drops  of 
acetic  acid,  and  poured,  with  constant  stirring,  into  a 
solution  of  5  oz.  of  soap  in  80  oz.  of  water.  The  mixture 
i- heated  to  boiling,  and  the  precipitate  is  washed  v>ithhot 
water  by  decanlation,  then  subjected  to  pressure,  and  dried 
on  the  water-bath.  The  oleate  forms  a  dirty  grey,  strongly 
adhesive  mass,  and  contains  25  per  cent,  of  lead  oxide. 

.  /.  n  uric  Oleate. — The  author  points  out  that  the 
precipitation  method  of  the  B.P.  is  not  described  very 
clearly.  For  instance,  powdered  soap  may  mean  soap  that 
has  been  completely  dried  at  110  C,  or  soap  that  has  only 
been  sufficiently  dried  to  admit  of  its  easy  reduction  to 
powder.  The  extent  to  which  the  oleate  should  be  dried 
is  not  given,  although  perhaps  the  consistence  of  the  pro- 
duct may  be  taken  as  the  guide.  The  author  prefers  drying 
the  oleate  in  a  dark  room  or  cupboard  at  49 — 55  C.  ; 
he  questions  whether  ths  use  of  oleic  acid  in  the  B.P. 
formula  i^  really  necessary ;  and  he  states  that  a  larger 
yield,  closely  approximating  to  the  theoretical,  can  be 
obtained  by  using  a  slight  excess  of  soap.     Mercuric  oleate 


prepared   according  to    the   B.P.  formula,   coutain- 
23  per  cent,  of  mercury. 

For   the   determination   of   mercury    in   the   ole., 
following    modification    of   Bennett's   method   (Pha 
Nov.  24,  1900,  575)  is  proposed  :  2  grms.  of  the  o'ent 
stirred  with  10  c.c.  of  ether  in   a    tared  beaker,  until 
pletely  disintegrated,  and  then  25  c.c.  of  alcohol  and 
of    hypophosphorous   acid    (30   per    cent.)    added, 
mixture  is    heated    on   the    water-bath    until  the  ret  4 
mercury  settles,  when  the  liquid  is  poured  off,  the  re  » 
washed  by  deeautation  with  alcohol  and  ether  sue 
and  the  beaker  and  mercury  dried  at  100°  C.  and  weigl 

Zinc    Oleate. — The   oleate     prepared   according 
B.P.  method  contains    11-59   per  cent,  of  zinc  oxide  u 
theoretical  amount  being  12  -90  per  cent. — A.  S. 

Alkaloids  in  Cinchona  Trees  ;  Formation  of . 

Bull,   de    l'lust.    Hot.   de   Buitenzorg,   1900    [3],     i 
Inst  J.  April,  1901,97. 

The  author  has   made  a  series  of  investigations  hit 
mode  of  formation  and  the   occurrence  of  alkaloids  i  *i 
species  of  cinchona,  i>ii.,  succirubra  and   ledocriana. 
micro-chemical  examination  of  each  part  of  the  tree  ii  r 
for   the  presence  of   the  characteristic  cinchona  alk.  i> 
proved  the  existence  of  these  substances  in  certain  c 
every  portion  of  the  plant.    In  general,  the  alkaloi- 
to  occur  only  in  the  tissue  known  as  the  hi/podern. 
in  the  part  of  the  plant  where  the  building-up  and  ! 
down  processes  which  constitute  plant  metabolism  an  on 
active.     In  the  youngest  parts  of  the  plant,  such  ■ 
of  the  stem  and  under  the  root  cap,  where  no  diffei 
into  tissues  has  begun,  no  alkaloid   is  found.    A  pi  it 
feature  of  the  distribution  of  the  alkaloids  is  that  th 
occur  in  the  sieve-tubes,  which  are  associated  with 
veyance   of   the  albuminous    products   cf  the  pi. 
results   of   the   observations   afford  an  explanation    tl 
phenomenon  that   the  first  bark   obtained  from  a 
tree  is  richer  thau   that   obtained  from   sue 
this   being   due   to   the   fact    that   the  bark    lir-' 
is   produced  by   the  drying   up    of  hypodermal  list 
which  each  cell  contains  alkaloids,  whilst  the  sccoudat  « 
produced  by  the  continued  activity  of  the  cork  est  in- 
contains,  in  addition  to  hypodermal  cells,  bast  fibres  » 
contain  no  alkaloid.     In  dealing  with  the  method  of   " 
tion  of  the  alkaloid,  it  appeared  highly  probabl 
leaves  of  the  plant  are  mainly  concerned  in  the  proi  ti 
of  starch  and  albumin,  which  serve  for  their  nnti 
here  also    the  alkaloids  were  produced,   hut 
already  existing  strongly  negatived  this  view.    The  ti 
points  out,   however,   that   a    mere    determination 
amount  of  alkaloid  contained  in  the  leaves,  give- 
answer  to  this  question,  because  it  is  quite  possible ' 
alkaloid  as  soon  as  it  is  formed  is  transported 
stem.     As  the  result  of  a  large  number  of  can 
tions,  it  was  found  that,  under  normal  climatic  cot  to 
a  leaf  accumulated   alkaloid  during  the  day  an 
itself   during   the   night   by    allowing   the   alki 
transported  towards  the  stem.     This  normal  rem 
alkaloid  from  the  leaves  does  not  occur  under  advi 
ditions,   such   as   are   found    in    extremely  oold   i 
weather;  climatic  influences  also  have  consideral 
on  the  amount  of  alkaloid  formed  during  the  day.  I 
observed  that  empty  cut  leaves  were  capable  • 
alkaloid  when  placed  in  stimulating  liquids,  - 
solution  of  ammonia. 

With  regard  to  the  bearing  of  the  results  upon   ■ 
cultivation,  it  should  be  noted  that  since  the  useful    <> 
are  formed  in  the  leaves  of  the  plant,  care  should  '  I 
in  the  selection  of  varieties  for  cultivation,  to  obli 
having  a  good  foliage,   both  with  regard  to  quai  I 
size  of  leaves  formed.     The  author  states  that  this  u 
been  generally  adopted  in  recent  years  in  the  -1 
plantations,  with  excellent  results.     Further, 
of  cultivation  which  tends  to  increase  the  hyp 
in  the    plant    should   yield   bark    conti 
amount'of  alkaloid,  and   therefore,  ben 
expected  from  "pollarding  "  than  from  ordinal 
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i  mim  Arsenate.    Guigues.     Repertoire,  13,  52;  Pharm. 
J.  1001,  66,  [1608],  289. 

|  iiatbd  quinine  suspended  in  water  is  gently  warmed,  and 
solution  of  arsenic  acid  added  to  distinct  acid 
rUion.  The  solution  is  then  exactly  neutralised  with  very 
mmonia,  and  allowed  to  cool,  when  fine,  colourless, 
l  i' needles  of  quinine  arsenate  crystallise  out.  The  salt 
c  ains  "I  per  cent,  of  quinine  alkaloid. — A.  S. 

Jinn/in'.       E.   Juugfleisch    and    E.     Leger.      Comptes 

Bend.  132,  [13],  828— 830. 

: i nation  of  commercial  samples  of  cinchoniue  has 

n     that     the)     almost    always    contain     considerable 

as  (up  to  20  percent.)   of  hydrocinchonine.     By 

of  successive   crystallisations,   both   from    water 

i    alcohol,   of  the    neutral    sulphate,   the   authors 

from   a   cinchonine   containing    20   per   cent,    of 

Ueiuchonine,    one    containing   only   1   per  cent.      The 

lical  constants  of  this   purified  cinchonine   differ  sorne- 

im    those    usually  given  : — The   solubility  of   the 

n  water  is  one  part  in  72-1   parts   at   12°  C,  60-2 

'•5  C,  and  12-3  at  101°  C. ;  the  melting-point  of  the 

1-3  C:  its   rotatory  power  in  alcoholic  solution 

=  +  2,_>'J  '6,  and   in  solution  in  aqueous  hydrochloric 

+  263  •  I.      In  all  these  cases,  mixture  of  the 

base  in  salt  with   hydrocinchonine  would  make  the 

-  approximate  to  the  usually  received  constants. 

—J.  T.  D. 

me  Transformations  bu  Means  of  Sulphuric  Acid. 
II.  Skraup.  Monatsh.  fur  Chem.  1901,  22,  [2], 
—190. 

ion  of  sulphuric  acid  of  different  strengths    upon 
at  various  temperatures  was  studied.    A  quantity 
sulphate,  C19Ha.2N20 .  H2SG4 .  3H20,   corresponding 
as.  of  base,  was  dissolved  in   60  c.c.  of  acid,   and 
•   Union   kept   in  the  thermostat.     At  the  end  of   the 
*s  of  strong  ammonia  was  added,  and  60  c.c. 
I'ohol.    The  precipitate,  after  washing  with  ice-cold 
I  and  50  per  cent,  alcohol,  was  weighed  as  cinchonine. 
and   washings  were  extracted   with  ether,  the 
distilled    off    and    ammonia    expelled    from    the 
-     .  which  was  then  converted  into  the  hydrochloride  and 
1    into  hydriodide.     The  separated  and  dried  iodide, 
-HI,  was   weighed    and    calculated    as    a-iso- 
nine.     The   mother-liquors  of  the  iodide  contained 
and  £-isocinehonine. 
li  extracted  aqueous  solution  of  ammonium   sulphate 
I  led  the  sulphonic  acid  ;    an  estimation    of  this  acid 
M  liouB  and  unsatisfactory,  the  difference  between  the 
laken  and  that  recovered  as  cinchonine  and  its 
as  therefore  calculated  as:  "  remainder." 
A  '.1  concentrations  and  temperatures,   o-isocinchonine 
•    Milphonic  acid  are   the  first   products ;  they  are 
»   simultaneously.     In  order  to  obtain  a  rapid  reaction, 
id   of  sp".  gr.    1-525,    1-649,  and    1-768    was 
i-t-named  converts  25   per   cent,    of  the   base 
I  i  mr.     Broadly  speaking,  the  ratio  of  the  base  con- 
M  into  o-isocinchonine  to  that  converted  into  sulphonic 
pendent  of  the  temperature,  and  becomes  less 
j>  concentration  of  the  acid. 
nine   is    converted,   but    with    much    greater 
y  than  cinchonine,  into  /3-isocinehonine  and  allo- 
B  sulphonic  acid  is   also  formed.     £-isocincho- 
"litained   in  good  yield   from   cinchonine  only  by 
■ng  acid  or  at  high  temperatures;    it  is  trans- 
id  of  sp.  gr.  1  •  76  at  100°  C.  into  allocinchonine, 
y  of  o-isocinchonine,   and  a   sulphonic  acid  is 
The  sulphonic  acid  is  converted  by  sulphuric 
s,  which  do  not  act  upon   litmus  and  do  not 
'Utain  a-  or  fl-isocinchonine. 

Sulphonic    A cid. — Neither    the    acid    nor 

yl.-es  could  be  obtained  crystalline.     In  attempts  to 

acid  is  converted  into  compounds  free  from 

laljeea  of  the  precipitated  copper  salt  correspond 
with  the  formula  C„H..,X.,(  KSCu— the  basic 
ehonine  bydroxysulphonic  acid.— A.  C.  W. 


Base  from  Cinchonine,  Analogous  i<>  Nichine.     V .  Lauger. 
Monatsh.  fur  Chem.  1901,  22,  [2],  157—17". 

When  hydrohioinic  acid  is  removed  from  hydrobro 
cinchonine,  a  base,  6-cinchonino,  is  ohtained  (Cordier, 
Monatsh.  fur  Chem.  19,  166 — 472),  soluble  in  ether  with 
difficulty,  and  forming  a  neutral  hydrochloride  soluble  with 
difficulty.  The  author  adopted  Cordier's  method,  using 
silver  nitrate.  The  base,  separated  from  the  purified 
hydrochloride,  and  recrystallised  from  ether,  melted  at 
141  j  C.j  [o]„  =  139.  Analyses  of  the  base,  its  hydro- 
chloride and  hydriodide,  resulted  in  the  formula  C,*lLjX./) ; 
whilst  5-cinchouiue  has  been  hitherto  regarded  as  isomeric 
with  cinchoniue,  C|r,IL.jN';0.  Hydriodo-J-ciriehonine  is 
obtained  by  triturating  the  trihydriodo-compound  with 
ammonia,  it  was  not  obtained  crystalline  ;  when  treated  w  th 
silver  nitrate  it  regenerates  5-ciuchonine.  Ilydrochlorocin- 
chonine  gives,  by  the  action  of  alcoholic  potash,  in  addition 
to  o-isoeinehonine  and  other  bases,  a  base  soluble  with  diffi- 
culty in  ether,  and  forming  a  hydrochloride  little  soluble  in 
cold  water.  This  base  is,  however,  isomeric  with  cinchonine  ; 
it  reacts  with  nitrous  acid,  but  the  product  does  not  give 
Liebermann's  reaction. — A.  C.  W. 

Hydrocinchonine.     E.  Jungfleisch  and  K.  Leger.     J. 
Pharm.  Chim.  1901,  13,  [7],  313— 317. 

Hyduooinchoxine  was  obtained  by  Caventou  and  Willm 
by  the  oxidation  of  cinchonine  with  potassium  perman- 
ganate ;  they  regarded  it  as  pre-existing  in  the  cinchoniue. 
Amongst  other  bases  produced  by  the  action  of  dilute 
sulphuric  acid  on  cinchonine,  the  authors  had  obtaiued 
einchonifine  (this  Journal,  1S94,  657),  which,  though 
similar  to  hydrocinchonine,  was  regarded  as  isomeric 
with  cinchonine.  The  two  bases  have  now  been  compared, 
and  are  found  to  be  identical ;  they  melt  at  278"  C.„ 
aD  =  +  199'.  Under  the  same  conditions  both  bases  are 
attacked  by  permanganate.  The  sulphates  of  the  bases 
were  hitherto  regarded  as  differing  in  water  of  crystallisa- 
tion; einchonifine  sulphate  is  now  found  to  crystallise  from 
strong  solutions  with  2II.2( ),  from  weak  solutions  with 
11  Hot).  Though  these  figures  do  not  agree  with  the 
3 Hot)  and  12H20  of  hydrocinchonine  sulphate,  yet  the 
identity  of  the  sulphates  is  regarded  as  proved;  the  crystals 
of  the  IIH.,0  hydrate  agree  in  measurements  with  the 
L2H2< )  hydrate  of  hydrocinchonine. 

The  authors'  process  for  obtaining  hydrocinchoniue 
(Comptes  Rend.  112,  944;  this  Journal,  1S91,  724)  has 
enabled  them  to  find  large  quantities  in  all  cinchouines  ; 
they  propose  to  show  that  cinchonine  freed  from  hydro- 
cinchonine has  properties  different  to  those  now  attributed 
to  pure  cinchonine. — A.  C.  W. 

Allocinchonine.     O.  J.  Hlavuicka.     Monatsh.  fur  Chem. 
1901,  22,  [2],  191—205. 

The  following  process  is  the  most  satisfactory  for  the 
production  of  allocinchonine  :— Potassium  iodide  is  added 
to  a  solution  of  cinchoniue  bisulphate,  and  then  alcohol. 
The  filtrate  from  the  potassium  sulphate  gives  in  two 
crystallisations  70  per  cent,  of  the  theoretical  yield  of 
cinchonine  dihydriodide.  The  first  crop  may  be  used 
without  further  purification.  The  dihydriodide  is  heating 
with  hydriodie  acid   (boiling  at   127°  C.)  for  four  hours  on 

I  the  water-bath;  the  crystals  obtaiued  on  cooling  are  washed, 
mixed  with  alcohol,  and  treated  w  ith  a  mixture  of  equal 
volumes  of  ammonia  and  water.  Hydriodocinchonine  is 
precipitated,  whilst  a-isoeinchonine  remains  in  solution. 
After  washing,  the  moist  precipitate  is  treated  with  so  much 

*  strong  hydrochloric  acid  that  an  18  per  cent,  solution  of  the 
acid  is  obtained,  cinchoniue  then  dissolves ;  the  hydriodo- 
cinchonine  is  washed,  dissolved  in  boiling  water,  poured 
into  ammonia,  dissolved  in  dilute  sulphuric  acid,  the 
solution  treated  with  a  slight  excess  of  silver  nilrate, 
excess  of  silver  removed  by  common  salt,  and  equal 
volumes   of  alcohol   and   ammonia   added   to   the    filtrate. 

|  After  standing  some  time,  crude  allocinchonine  is  pre- 
cipitated, it  is  neutralised  by  sulphuric  acid,  and  the 
sulphate      recrystallised      until    its    solubility    no    longer 

I   decreases. — A.  C.  W. 
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Taulocinchonine.  F.  Laoger.  Monatsh.  fiir  Chem. 
1901,22,  [9],  151— l.C. 
Bt  tbe  removal  of  hydrobromic  acid  from  bydrobromo- 
oincbonino.  von  Cordier  obtained,  together  with  other  bases, 
an  alkaloid  very  similar  to  cinchonine.  which  be  termed 
tauuvinehonine,'  the  properties  of  which  "ere  not  altered 
by  fractionation  (Monatsh.  fur  Chem.  1898,  171).  Tbe 
author  prepared  trihydrobromocincbonine  from  com- 
uierei.il  cinchonine  dihydrobromide  and  from  pure  reerys- 
tallked  cinchonine  sulphate,  <  >n  removing  the  bromine  by 
menu-  of  silver  nitrate,  the  yield  of  bases  insoluble  in  ether 
from  the  commercial  preparation  was  found  to  be  diminished 
if  the  latter  was  recrystallised.  The  trihydrobronio- 
cinchonine  prepared  from  the  pure  sulphate  yielded  almost 
pure  allocinehonine  by  the  same  treatment.  T.iutocincho- 
nine  was  found  to  contain  considerable  quantities  of 
cinchotme.  On  the  water-bath  cinchotiue  is  almost  un- 
;  huric  acid  of  1'7  sp.  gr.  during  one  hour, 
whilst  cinchonine  and  its  isomerides  are  either  sulphnnated 
•:ed  into  bases  readily  soluble  in  ether  and  in 
alcohol  of  50  per  cent,  strength.  By  means  of  this  method, 
Cordier' s  tautocinchonine  was  shown  to  contain  almost  40 
per  i tut.  of  ciuchotine. — A.  C.  W. 

Ipecacuanha  ;  Alkaloids  of .     Paul  and  Cownley. 

Amer.  J.  Pharni.  73,  107. 
Emetine,  (  :,H-;NOs  or  C:„H„X,<  ',,  is  in  almost  colourless 
(yellowish  after  exposure  to  light)  amorphous  substance, 
melting  at  68°  C,  strongly  alkaline  to  litmus.  It  is  readily 
soluble  in  alcohol,  ether,  chloroform,  and  benzene ;  sparingly 
soluble  in  water  and  hot  petroleum  spirit  ;  insoluble  in 
caustic  alkali  solution.  Emetine  is  left  in  the  form  of  a 
transparent  varnish  on  evaporating  its  solutions.  The 
h\drobrornide  crystallises  in  tufts  of  silky  needles,  the 
hydrochloride  in  radiating  groups  of  silky  filaments,  the 
hydriodide  in  silky  needles,  and  the  nitrate  in  tufts. 

Cephaeline,  C14rX0NO,,  or  C^HjnXjO.,,  is  a  colourless 
crystalline  compound  melting  at  96° — 98°  C,  or  at  about 
102°  C.  if  it  has  been  precipitated  by  ammonia.  Like 
emetine,  it  soon  becomes  yellowish  on  exposure  to  light.  It 
is  readily  soluble  in  caustic  soda  solution,  very  sparingly 
soluble  in  cold,  more  freely  in  hot,  petroleum  spirit,  and  is 
much  less  soluble  than  emetine  in  ether.  Cephaeline  is  left 
in  the  form  of  a  faintly  yellowish  transparent  varnish  on 
evaporating  solutions  in  alcohol,  ether,  or  petroleum  spirit. 
It  can,  however,  be  separated  from  ethereal  solution,  espe- 
cially in  presence  of  water,  io  bunches  of  delicate,  silky 
needles.  Cephaeliue  hydrochloride  forms  transparent 
rhombic  crystals,  the  production  of  which,  like  those  of  the 
corresponding  emetine  salt,  is  facilitated  by  the  presence  of 
ess  of  acid.  If  a  salt  of  cephaeline  be  agitated  with 
ether  and  ammonia,  the  base  crystallises  out  immediately. 

/  hotrine  is  a  crystalline  base,  melting  at  about  138'  C, 
and  apparently  having  a  much  higher  molecular  weight 
than  emetine  or  cephaeline.  It  is  readily  soluble  in  alcohol 
aod  chloroform,  the  solutions  becoming  dark  coloured  on 
exposure  to  light,  and  depositing  a  dark  brown  substance. 
It  is  very  sparingly  soluble  in  ether,  and  separates  from 
that  solvent  in  well-defined  pale  lemon-yellow  transparent 
prisms. — A.  S. 

Ipecacuanha  ;     Chemistry    of  .      Paul    and    Cownley. 

Amer.  J.  Pharm.,  Feb.  and  March  1901. 

Tue  authors  have  isolated  three  alkaloids — emetine, 
cephaeline,  and  psyehotrine — from  both  Brazilian  and 
Colombian  ( New  Granada)  ipecacuanha,  but  although  the 
amount  of  total  alkaloid  is  practically  the  same  in  each  case 
(about  2  per  cent.),  the  two  varieties  cannot  be  regarded  as 
interchangeable,  as  tbe  proportions  of  emetine  and  cephae- 
line differ  considerably.  Thus  the  alkaloid  from  Brazilian 
ipecacuanha  root  consisted  of  72- 14  (stem  G5-6)  per  cent, 
of  emetine,  25-87  (stem  328)  per  cent,  cf  cephaeline,  and 
1  •  9'J  (stem  1  •  6)  per  cent,  of  psyehotrine  ;  whilst  that  from 
the  Colombian  variety  consisted  of  40-5  per  cent,  of 
em«t  -    per   cent,  of  cephaeline,  and  2'7  per  cent. 

'if  psyehotrine.  Ipecacuanha  al-o  appears  to  contain  a 
crj  -talline  saponin-like  constituent  of  the  nature  of  a 
glncoside.      The  so-called  de-emetinised   ipecacuanha  has 


been  found  to  contain  as  much  as  0*5  per  cent,  oft 
alkaloids. — A.  P. 

Damascenine:    A     Constituent    of   the    Seeds  of  .V 

Damascena    [Action  of  Alkali  on  ].     H.  Pomn 

rehne.  Archiv.  der  Pharm.  239,  31—39. 
i  on  iiNiisi.  bis  researches  on  damascenine,  the  author1 
that  true  saponification  does  not  take  place  when  the  - 
of  that  alkaloid  are  treated  with  alcoholic  alkali,  but  tha- 
isomeric  change  takes  place,  the  reaction  product  acquit 
the  characters  of  an  acid,  lie  represents  the  action  betw. 
damascenine  hydrochloride  and  caustic  potash  thus— 

(CjHuN03HCl  +  Up)  +  2KOH  = 
KC1  +  C9H10KNO3  +  3H.:<>. 

The  reaction  product  was  isolated  by  first  removini; 
unconverted  damascenine  by  shaking  out  the  alkaline  - 
tion  with  ether,  then  acidulating  with  acetic  acid,  and  at 
extracting    with    ether.     It    was   obtained,   when  pure 
perfectly  colourless   quadratic  tablets,  with  oblique  an: 
Air-dried  crystals,  containing  3  mols.  H20,  melted  at  7(  ■ 
77"   C,  but   the    anhydrous   crystals,   dried   over  II  9 
50'  C,  melted  at  140'— 141   C.     Analysis  gave  figiin- 
cordant  with  the  formula,  C9H„NOs.     That  the  actio  ■ 
the  alkali  does  not  affect   the  metboxyl  groups  is  fh  l 
by  the  fact  that  two  Zeisel  determinations  before  and 
treatment  with   caustic  potash  gave  identical   resi 
yielded  iodo-eompounds   of  the  same  melting  point- 
hydrochloride    of  this   reaction   product,   C3Hn\(ljll( 
lit),    melted     at     199—202°    C. ;     the    platinum 
(CjHuXOjHCO.PtClj  +  4H;O,nieltedat202D-i!i 
action  of  alcoholic   KHO   on  damascenine  is  quai 
both  under  pressure  and  when   the   mixture  is  boil- 
ordinary  manner  under  a  reflux  condenser,  it  tak 
partially,   even    with    the    weaker   alkalis,  such  as  so  u 
carbonate   and   sodium    hydrogen    carbonate,  at  orili  J 
temperatures. — J.  O.  B. 

Morphine;   Researches  on  .     Part  II.     S.  B 

and  F.  H.  Lees.     Proc.  Chem.  Soc.  1901, 17,    . 

The    authors  have  shown   (Trans.  Chem.   Soc.   1900  7 
1024   and  this   Journal   1900,  687,)  that   bronios 
C17HHO..XBr,  is  decomposed  by  water  in  accords 
the    equation     C17HlsO;XBr  +  H„0  =  C17H190.lN,Hl(r. 
from    the    reaction    product    a   new   base,   ison.' 
morphine   and   designated   homorphine,  was   isol 
described.      The    authors   have    since  isolated   froi 
product  of   the   above  reaction,  another  new  base,    * 
morphine,  CirH1903X,  which   is  formed  only   iu  I 
small   amount.      It    ervstallises    from    alcohol  u 
pyramids    of    tbe    formula    2C17H,903X.   I 
after  drying  at    120°  C.  melt   at    182'  C,   and  for   il 
[„]'"'=  _  216-2°.     Chloromorphide,  when  decotn 
water,   also   yields    j3-/somorphine,    together  will 
base    which    has     not   yet  been    further    examine 
view  of  the  non-narcotic   action  of   ijomorphiin 
pared   with    morphine,   experiments   were   carried 
determine   the    chemical    relationship    between    tli  ► 
isomerides.      uoMorphine     yields   a    diacetul 
methiodide,    C17Hir(O.CH3CO)oOXCH3I,  as   i 
ing  at  242'  C.  with  decomposition.     Phosphorus  tril  I 
reacts   with   isomorphine,   giving   bromomorphide   I 
170°  C.)   identical    with   that  obtained- from   n 
tbe  same   reaction.     Phosphorus  trichloride,  i 
hand,  reacts  with  iwmorphine,  yielding  no  del. 
whereas   chloromorphide    results  from   the    H 
with    morphine.     isoCodeitie   methiodide,  Ci:i 
X'CH3I,  forms  reaflets  melting  at  265°  C.  with  di 
and  for  it  [a]lr°  =  —  102-7°.     It  was  prepared  by  tl  B 
following  methods  :  («)  by  tbe  action  of  silver  sulpt  ' 
barium     hydroxide      on      isomorphine     metbiodldi 
subsequent  interaction  of  the   resulting  methydrox 
methyl  iodide ;     (6)    by   the   action   of   escess  of  * 
iodide  on  the  sodium   derivative  of  isomorphine  j  (  ' 
codeine   by    the    following  steps :    bromocodeide.    ■■ 
(UCHj)X-Br,  prepared  by  tbe  action  of  phosphi 
bromide  on  codeine,  forms  pearly  scales  tnelti 
for  which  [o]*'=    +  5fi-":;  isocodeine,  C,;H 
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,  the  action  of  water  on   broinocodeide.  which   forms 
aelting  at  1  14"  ('.,  for  which  [0]"°=  -169°.     The 
uodide  was  then  readily  prepared  from  isocodeine. 
lie  formation  of  isocodeine   methiodide  by    the  above 
mds  confirms  the  phenolbetaine  constitution — 


I    :  .M    .". 


/ 


t> 
\ 


>N(CH3);, 


jCR 


N.CH3 

I 
CH, 

I    " 
CH, 


/\/ 


H2 
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*>r|ihine(Knorr). 


HO 


II 


N- 


-O 

I 
CH, 

^L_CH„ 


iso-JIorphine. 


•  different  physiological  behaviour  of   morphine  and 
rphine  was  treated  of  from  the  standpoint  of  Ehrlich's 


\cbrnidinc. 


E.  Vongerichten.     Her.  1901,  34,  [5], 
767—770. 


Kition  with  zinc  dust,  morphine  yields  phenanthrene 

I    base  morphidine  :   methylmorphimethine   gives  the 

■ducts ;  thebaine  yields  phenanthrene  and  traces  of 

k   r  base;    morphothebaine  yields    similar    products; 

produces    a    different    base ;    thebenine   gives 

and  the  base  tbebenidine.     Thebenidine  is  insoluble 

ter,  readily  soluble  in  alcohol,  ether,  and   benzene, 

'    .    blue  fluorescence.      It   melts  at   144°  —  148:    C. 

■    itinum  salt  is  (C,5H9N).,H,l>tCltl.  a  yellow  precipitate. 

H  nidine  is  not  oxidised  by  chromic  acid  in  acetic  acid 

•■ .  n  ;  it  combines  with  methyl  iodide  to  form  the  com- 

_M,  which  could  not  be   further  methylated. 

■dueed  by  tin  and  hydrochloric  acid.     The  methyl- 

bj  compound  gives,  by  the  action  of  caustic  soda,   a 

hydroxide   soluble   in   ether.      Thebenidine    is 

M  in  properties  to  phenanthridine  and  chrysidine,  and 

s:milar  constitution,     Morphidine  has   not  yet 

btaincd  crystalline  ;  it  behaves   in  a  similar  manner 

nidine.— A.  C.  VT. 

|ooac«>;  Xew  Alkaloids  of .     A.  Pictet  and 

A.  Rotschy.     Ber.  1901,  34,  [5],  696—708. 

n*    is    the   only   organic    base    hitherto    found   in 

I        In  preparing  a  large  quantity   of    nicotine,  the 

b,'  endeavoured  to  discover  other  alkaloids.     The  mate- 

5  the  concentrated  tobacco  liquor  of  a  cigar  works, 

by  extracting   the  leaves    of    Kentucky  tobacco 

■a  water  and  evaporating  in  vacuo  to  40'  B.  ; 

1  1  os.  of  tobacco  produced  11  -4  kilos,  of  the  extract, 


morphine    inethydroxide,  which   was  provisionally 

in  this  substance  by  the  authors  in  their   previous 

Sodium  hydroxide  reacts  with  isocodeine  methiodide, 

the  base   methi'isomorphiwethin,  Clt-Hll(J;.(l  H 'II  ) 

.'..,  which  forms  tables  melting  at  167C,  and  having 

--      +  64 -6  Methi-isomorphimethin      methiodide, 

•  K  H,),>*(CH3')3I,  forms  needles  melting  at  265° 

r  which  !"<■]  ';   =   +  34 '7°.     Methi-homorphtmetMn 

oxide   is    split   up  by   the   action   of  heat  and  yields 

loi  methyl  ether,   (  1;,H1,,0;,  m.  p.  633('..  which    is 

d  ical  with   the  phenol   obtained  by  Knorr   (Ber.,  1889, 

from  codeine  methiodide,  the  morphine  derivative, 

..'■■us  reactions  to  the  above.     These  results  indicate 

.1  nee  in   isomorphine  of  exactly  the  same  groups  as 

ia    morphine,    and   the    authors    suggest    that    the 

n-!iip  between  -these  two  bases  is,  in  all  probability, 

to  that  represented  by  the  two  following  formula?  : 


containing,  approximately,  10  per  cent,  of  nicotine,  which 
was  obtained  by  adding  strong  caustic  soda  solution  and 
distilling  in  steam.  The  alkaline  liquor  was  extracted  with 
ether,  the  liases  extracted  from  thi  solvent  by  dilute  hvdro- 
chloric  acid,  and  liberated  by  soda.  The  nicotine  still 
present  was  removed  by  distilling  in  steam  until  the 
distillate  gave  no  turbidity  with  picric  acid.  The  residue 
was  neutralised,  the  solution  evaporated,  and  the  bases 
separated  by  solid  potash  ;  40  grms.  of  non-volatile  bases 
were  obtained  from  1 3  kilos,  of  the  original  liquor.  From 
these  bases,  by  repeated  distillation  at  ordinary  pressure, 
were  obtained  a  fraction  boiling  at  266° — 268  C  and 
remaining  liquid  on  cooling,  and  a  smaller  fraction  boiliog 
between  300" — 310°  C.  and  partly  solidifying  on  cooling. 
The  former  fraction  consists  of  the  alkaloid  nicoteine, 
Ci0H,jNj  ;  the  solid  alkaloid,  nicotelline,  separated  from  the 
second  fractiou  after  washing  with  ether  andrecrystallising, 
melted  at  147  — 148'  C,  analysis  indicated  the  formula 
Cu)H8Nj.  A  very  small  quantity  of  the  latter  alkaloid  was 
obtained  ;  it  is,  however,  almost  insoluble  in  ether,  so  that 
the  original  liquor  probably  contained  a  larger  proportion 
than  corresponds  with  the  results  obtained. 

The  crude  nicotine  contained  a  s  scondary  base  ;  the 
mixed  hydrochlorides  were  treated  with  sodium  nitrite,  the 
bases  liberated  by  potash,  and  the  nicotine  removed  as  far 
as  possible  by  distillation  under  10  mm.  pressure  at  a 
temperature  not  exceeding  113°  C.  The  residual  nitros- 
amine  was  boiled  with  strong  hydrochloric  acid,  and  the 
recovered  base  henzoylated  by  the  Schotten-Baumann 
method.  On  distillation  under  ordinary  pressure,  the 
benzoyl  compound  came  over  above  350°  C  without  de- 
composition ;  it  was  a  viscid  yellow  oil,  which  did  not 
solidify  on  cooling.  The  alkaloid  separated  from  the 
benzoyl  compound  was  a  colourless  liquid,  boiling  at  about 
250°  C. ;  it  is  isomeric  with  nicotine,  and  was  given  the 
name  nicotimine,  to  recall  its  imide  character. 

10  kilos,  of  the  tobacco  liquor  contained  about  1,000  grms. 
of  nicotine,  20  grms.  of  nicoteine,  5  grms.  of  nicotimine, 
and  1  grin,  of  nicotelline.  These  figures  do  not,  however, 
represent  the  proportions  in  which  the  alkaloids  are 
contained  in  the  tobacco  leaf. 

Nicoteine,  C10H|.;X„,  is  a  colourless  liquid  boiling  at 
266 — 267°  C.  (uncorr.) ;  its  odour  recalls  parsley  and 
pyrrol  ;  the  taste  of  a  very  dilute  aqueous  solution  is 
burning  and  intensely  bitter.  It  mixes  with  water  and  all 
ordinary  solvents  in  every  proportion.  The  aqueous  solu- 
tion has  a  strongly  alkaline  reaction.  In  the  presence  of 
excess  of  sulphuric  acid,  it  at  once  decolorises  potassium 
permanganate.  Its  specific  rotation  is  [i]„  =  — 16*41°. 
The  nicoteine  salts  are  also  Inevo-rotatory.  The  alkaloid 
is  a  divalent  bitertiary  base.  The  platinum  salt,  C^H^N".,. 
2HCl.PtCl4,  is  an  orange  yellow  crystalline  precipitate. 
Gold  chloride  at  once  produces  an  egg-yellow  precipitate, 
which  crystallises  from  warm  water  in  small  tables,  melting 
at  186°  C.  with  complete  decomposition.  In  the  aqueous 
solution  of  the  free  base,  mercuric  chloride  produces  a 
voluminous  white  precipitate,  which  melts  at  about  115°  C, 
from  the  solution  of  the  hydrochloride  it  separates  colour- 
less drops,  which  solidify  in  1 — 2  days  to  small  white 
crystals,  which  melt  at  215"  C.  The  picrate  is  also  first 
precipitated  as  an  oil,  it  crystallises  from  warm  water  in 
yellow  prisms,  melting  at  1 65°  C.  Free  nicoteine  unites  with 
methyl  iodide  to  form  a  pale  yellow  oil :  C10H,,,X_,(CH3I),,. 
Attempts  to  reduce  nicoteine  to  nicotine  failed.  Nicoteine 
readily  yields  nicotinic  acid  by  oxidation  with  strong  nitric 
acid.  Acid  solutions  of  nicoteine  become  red  on  evapora^ 
tion  ;  its  platinum  salt  evolves  white  vapours  on  heating, 
which  colour  a  moistened  pine  splinter  deep  violet-red ;  it 
is  very  similar  to  dihydronicotyrine  (Ber.  31,  2020).  Thus 
nicoteine  is  probably  very  similar  in  constitution  to  nicotine. 
The  physiological  action  of  nicoteine  is  similar  to  that  of 
nicotine  but  more  intense. 

Xicotelline,  C10HSX„,  crystallises  from  warm  dilute 
alcohol  or  boiling  water  in  small  white  prismatic  needles  ; 
it  melts  at  147' — 148°  C  and  boils  without  decomposition 
several  degrees  above  3o03  C.  It  is  readily  soluble  in 
alcohol  and  benzene,  very  readily  in  chloroform,  but  with 
difficulty  in  ether  and  petroleum  spirit,  Its  aqueous  solu- 
tion has  a  neutral  reaction ;  it  is  not  volatile  with  steam 
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alld  does   not   reduce  permanganate  ...   actd   solution 
.  .  ,ltio,,s    do    not    become    rod   on    evaporation  ■ 
'alcoholic  solution  does  not  colour  a  pine  splm  ter 
uo  colour  reaction,  with  feme  ehlortde,  fen   '-/"l,,a,e; 
or  potassium   ferrocyanide.     The   platinum   salt    s  a   wry 
Site  yellois    precipitate,  whieh  separates  iron,  warm  very 
SZteTvdrihloie    acid    in     small    transparent     rounded 
crystals,'  which    neither    melt    nor    decompose    at   890    C. 
The    -old    nit    i<    a    HoecuKnt    precipitate,    it     Sinters    at 
To   0  .  and  then  decomposes.     The  mercuric  double  saU 
rtaffises  from  hot  water  in  brush-shaped  aggregates  of 
,,,.    needles  which    melt   at    9O0°_201      &     The    p.. -rate 
forms  yellow   flakes.     The  bichromate   is  a  g^m-^ow 
precipitate,  it  crystallises  from  hot  water  and  does  not  met 
aTwO'C?;  no  other  tohacco   alkaloid  forms  an  insoluble 

,,iew^»c.  ch^,  »  ■  "*"*lMS  ,i(i"id'  boilinc  at 

-«o.VC.  soluble    in   war.  ordinary    organic 

„,.  its  odour  is  stronger  and  more  unpleasant  than 
,hat  of  nicotine  or  nicote.ne.  The  aqueous  solution  has  a 
strongly  alkaline  reaction.  The  hydrochloric  and  sol n  .on 
does  "„ot  turn  red  on  evaporation.  The  platinum  sal  ffl 
pale  yellow,  it  consists  of  very  small  rounded  crystals 
which'  turn  grey  at  270  C.  but  do  not  melt  at  290  (  .  1  he 
..old  salt  forms  small  pale  yellow  leaflets,  which  melt  under 
Soiling  water  or  at  ,830-185°  C.  with  decomposition 
The  mercury  salt  forms  bundles  of  tine  white  needle 
decomposes  with  effervescence  at  190-  C. 
precipitated  as  an  oil,  which  slowly 
yellow  prisms  melting  at  163 


use  of  sweet  cassava  as  a  food  in  the  tropics,  the  author  ha 
investigated  the  subject,  and  his  results  fully  confirm  tli 
statement  of  Francis.  The  following  figures  were  obtain, , 
hy  the  author,  those  obtained  by  Francis  being  also  give 
for  the  sake  of  comparison  : — 


C.— A.  C. 


The  picrate  is 
iolidifies  to  thick 
W. 


HCN,  per  Cent. 


Francis. 


Author. 


Mean '  n-niGS 

Highest ;  »"MS8 

Lowest i  0-0U3 


0  010 
0-019 


PhenulmethylcMoropyrazol    Chloromethjlate    \_Antip,,r,ne 

CUori&e]  :  Action  of  Aniline  and  of  Ammonia  upon  — — . 

A.    Michaelis   and    E.   Gunkel.      Ber.    1901,   34,    [5], 

723—72?. 

Whin  heated  with  aniline  hydrochloride  and  phosphorus 

oxychloride  or  pentoxide.  antipyrine  yields  a  compound i  in 

which  the  oxygen  atom  is  replaced  by  :  >  .C0H.S  (L.er.  rat. 

113,384)        Phosphorus    oxychloride,    however,    converts 

antipyrine  into  pbenylmethylchloropyrazol  chloromethylate, 

thus  ihe  aniline  compound  (anilopyrine)  would  probably  be 

obtained   by  the  action  of  aniline  on   the  chloromethylate. 

The  reaction  is  effected  by  heating  for  two  hours  at  2.j0  C., 

pouring  into  dilute  hydrochloric  acid,  diluting,  and  adding 

caustic  soda.     A  thick  oil   separates,  which   soon  solidifies; 

after  washing  with  ether  and  recrystallising  from  alcohol,  it 

melts   at    120°   C.      Anilopyrine    is   not    decomposed    by 

hvdrochloricacid  at  150   C,  by  heating  alone  at  the  same 

temperature  or  with  alcoholic   potash.      Thus  the  radical 

:N.(  r.11     is   probably  not  united  by  both  valencies  to  the 

same  carbon  atom.  _ 

Anilopyrine  dissolves  in  strong  nitric  acid,  on  dilution  a 
reddish-yellow  precipitate  is  formed,  which  mty  be  separated 
intoadark  red  compound,  CMH8N40s,  almost  insoluble  ui 
alcohol,  and  a  lemon-yellow  compound.  C,sH10r»  f  >., soluble 
in  alcohol.  The  former  yields  an  amide,  C]2B  N  MI;,  on 
reduction  by  tin  and  hydrochloric  acid.  Anilopyrine  unites 
with  methyl  iodide,  on  heating  at  100°  C,  to  form  the 
compound  CirH,;N3.CHsI,  which  crystallises  from  water  in 
light  yellow  thick  prisms  melting  at  174   C. 

Ammonia  reacts  with  antipyrine  chloride  in  a  similar  manner 
to  aniline  ;  the  reaction  is  best  effected  by  heating  with 
ammonium  carbonate  in  sealed  tubes  at  200  (  .  i  „■  I -J  hours, 
pouring  into  water,  extracting  with  ether,  removing  the 
nt  driving  off  volatile  matter  in  steam,  and  taking  up 
in  ether.  The  compound  is  finally  recrystallised  from 
toluene.  Irninopvrinc,  CnH,;X,(MI),  forms  white  needles 
melting  at  116'  C.     It  distils  unaltered.— A.  C.  W  . 

Sired  Cassava  ;  Hydrocyanic  Arid  in .    —  Carmody. 

Lancet,  Sept.  1900. 
1  ,  wms  some  years  bach  (Analyst,  April  1877)  pointed 
out  that  hydrocyanic  acid  is  present  in  sweet  cassava  to  a 
considerable  extent,  but  his  statement  does  not  appear  to 
have  received  general  attention.  For  instance,  it  is  stated 
in  'J  horpe's  "  Dictionary  of  Applied  Chemistry  "that  "  the 
milky  juice  in  the  Bwei  I  variety  is  innocuous,  whilst  that  in 
the  bitter  is  highly  poisonous."     In  view  of  the  extensive 


The  author  separated  the  hydrocyanic  acid  from  i 
cassava  by  repeated  extraction  with  water  and  he  is  of  tl 
opinion  that  the  whole  of  the  hydrocyanic  acid  that 
ready  formed  in  the  tuber  is  removed  by  the  first  extractio 
that  removed  by  subsequent  extractions  being  prohal 
produced  by  fermentative  action.  In  the  course  of  t 
investigation  it  was  observed  that  although  the  pcrcenta 
of  hydrocyanic  acid  in  sweet  cassava  is  almost  idcuti 
with  that  in  bitter  cassava,  yet  a  means  of  distinguishi 
between  the  two  varieties  is  afforded  by  the  fact  that 
bitter  cassava  the  hydrocyanic  acid  is  nearly  uniforn 
distributed  throughout  the  tuber,  whilst  in  sweet  cast 
is  located  chiefly  in  the  skin  and  outer  cortical  layer. — A. 

Anelhol  to  Anisic  Acid  ;   Oxidation  of .     J.  Itougui 

Comptes  Bend.  1901,  132,  [12],  782—784. 

In  a  previous  communication  (Comptes  I! end.  130,  June 
the  author,  starting  from  anethol,  has  converted  it  by  tn 
ment  with  iodine   and  mercuric  oxide  into  the  aldeh 
CH30.t:cH4.CH(CH3)CHO,  and  this,  en  further  oxidsi 
with   silver  oxide,  is  transformed   into  the  correspond 
acid.     He  has  now  continued  the  oxidation,  and  obtai 
from  this  acid  a  mcthoxyphenylmethyl  ketone  by  D 
chromic  acid  mixture.    The  action  of  alkaline  permangai 
on  this    ketone   yields    CH.,0 .  C6H4 .  CO .  CO.H,   n 
converted  by  permanganate  in  an  acid  solution  inl 
acid.     The  same  series  of  reactions  is  also  given  b\  ii 
isomethyleugenol,  and  iso-apiol  and  appears  to  be  ch&rai  • 
istie  of  the  propenyl  chain. — T.  A.  L. 

Oil  of  Cade.     Cathelineau  and  Hausser.     Bull.  Soe 

1901,25,  [5],  247—250. 
In  former   communications   (this  Journal,  1898,  8C8;  d 
1899,  604)  the  authors    described  the  results  of   I 
ating   this    oil   with    sodium    hydroxide   solution,  and 
nature  of  the  soluble  products.     In  the  present  paper  y 
deal  with  the  insoluble  products.     I'rom  400  c.c.  of  oi  >f 
cade  containing  77  c.c.  of  matters   soluble  in  caustic    It 
solution,  they  obtained  323  c.c.  of  an  oily  substance 
did   not  dissolve,  and   which  on  distillation  v. 
into   the   following   constituents: — Substances  'lis: 
100°— 245°  C,  3  e.c. ;  at   245D   to    260°  C,    120  c.c  ai 
260°— 285°  C-,   140  c.c;  and  residue,  60  c.c.     The 
thus  obtained  with  oils  of  different  origin  were  very  i 
and  the  authors  eventually  adopted  a  different  rnetli" 
consisted   in   treating  the  insoluble   products  with 
firstly  in   a  neutral  solution,  then   in  an  alkaline  soli  ir 
and  "finally  extracting   the   alkaline   liquid   with   tl 
petroleum  spirit. 

200  e.c.  (188grms.)  were  treated  with  3  litres  of  wai  ■ 
a  flask  holding  10  litres.     Steam  was  then  iutrodie 
to  carry  over  about  1*5  litre  of  water  per  hour,  the    ■ 
being  regulated  so  as  to   maintain  the  contents  of 
at  practically  the  same  level.     The  volatile  oiis  wen 
over  at  the  rate  of  about  10  c.c.  per  litre  of  water.     I 
way   1 05  c.c.  of  volatile  oils  (b.  pt.  245°— 285°  I 
distilled  with  10  litres  of  water. 

The  contents  of  the  flask   were  mixed  with  100  c   ' 
40  percent,  sodium  hydroxide  solution,  and  the  <l 
with   steam  continued  until  no  more  volatii 
over.    This  second  distillation  yielded  21  c.c.  of  • 
boiling  almost  entirely  between  245"  and  28 
means   part  of  the  residual  product  was  decompos' 
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identic*!  with  that  obtained  in  the  first  distillation,  and 
,i  substances,  probably  resinous  acids, 
^fraction  with  Petroleum  Spirit. — The  contents  of  the 
i.    were    exactly    neutralised    with   hydrochloric   acid, 
ken  with  250  c.e.  of  petroleum  spirit,  anil  left  for  ;i  day. 

■  supernatant  layer   was   then   transferred   to  a  flask, 

i    (lier  with  250  <■.<■.  of  slightly  acidulated   water,  and  the 
p-uleum  spirit  distilled  off  as  completely  a<  possible.     On 
i  brown  fatty  layer  of  the  consistence  of  lard  was 
upon  the  surface  of  the  water,  whilst  a  small  quantity 
i  flocculent  substance  was  deposited.     The  laity 
r  amounted  to  <">S  c.e.  =  CO  grins. 
rtraction  with  Ether. — The  liquid  in  the  flask  after  the 
oleum    spirit  extraction,    was  evaporated   until   sodium 
began    to    deposit,   an    odour   recalling    that   of 
•il  being  developed  towards  the  end  of  the  opera- 
It  was  then  mixed  with  15  c.e.  of  concentrated  hydro- 
I.  and  a  small  quantity  of  water,  and  shaken  with 
,c  of  ether.     The  ethereal  layer  contained  about  1  grm. 
Ii  in    matter   in    suspension,   and   on    evaporation 
vi  led  2' 5  grnis.  of  a  reddish-brown  oil. — C.  A.  M. 

Dime  ("  Janthonr")  from  Mesiti/t  Oxide  and 
ppial  or   Citral ;    Preparation    of  .      tier.    Pat. 

-  July  2,  I8'.I8.  Farbwerke  L.  Durand,  Huguenin 
,  .md  1'.  Barbier.  Zeits.  angew.  Chem.  1901,  14, 
<   .34(5. 

atid  its  bomologues   are  obtained   by   condensing 

itb  acetone  or  a  homologous  ketone  and  treating  the 

act  with  sulphuric  acid.     The  present  patent  concerns 

action  of  a  similar  compound  from  citral  or  lippial 

tyl   exidc.     Lippial,  CU|H)60,  is  present  in  large 

■  mt  in  the  oil  of  Lippia  citriodora;  it  boils  at   106° — 

inder  lo  mm.  pressure.    The  condensation  product, 

by  the   action  of   alkalis.  (CH3)„C:CH.(CH.)a- 

:CH.CH:CH.CO.CH:C(CH3)2,  boils  at   185    C. 

I  mm.  pressure,  and   has   the  density   0-9156    at 

i  is  a  yellow  oil.     The  isomeric  ketone,  janthone, 

enzene    derivative   containing   two    ethylene 

-  in  the  ketone   side  chain,  is  obtained  by  the  action 

ondeosing  agents.     It  boils  at  162' C.  under  10  mm. 

.  its   density  at  20' C.  is  0-9452.     When   diluted 

s  a  fine  characteristic  odour  of  violets  and  orris  root. 

—A.  C.  W. 

ntial  Oils;  Improvement  of  the  Odour  of  •  .  Ger. 
t.  118,703,  June  29,  1900.  J.  II.  Lavollay  and  ('..  E. 
urgoin.    Zeits.  angew.  Chem.  1901,  14,  [14],  346. 

stated  that  the  fineness  of  the  odour  of  many  perfumes 

acipalry  influenced  by  the  degree  of  oxidation  of  the 

tial  oils  employed.     The  patentees  claim  a  process  for 

.    the   odour   of  essential   oils,  which   consists   in 

ng  them,  alone  or  mixed  with  the    manganate   of 

<al im  or  other  alkaline  earth   metal   or  other  insoluble 

i   the  action   of   a    suitable    electric    current. 

ation  is  performed  in  a   closed  vessel  in  the  cold  ; 

of  gas  is  removed  ;  the  quantity  of  manganate  is 

a •  rus.  per  hectolitre   of  liquid  ;  the  current  density 

'i    from  3— 10  amperes  per  square  metre  of  electrode 

•I*.    The  process  should  not  be  continued  beyond  20 

-A.  C.  W. 

Si    iex  :  Loss  of  Water,  Haloid  Acids,  Ammonia, 

•  he .     F.   W.   Semmler.     Ber.  1901.   34,  fa], 

719. 

'•    Oxide    Oxime,    C10H,3XO.,.  —  When    terpinene 

is    added   to   boiling   alcoholic    potash,   a    violent 

lion  occurs,  nitrous   oxide   is  evolved  and  potassium 

formed.     If   the   product   he  at   once   poured   into 

sold  water,  white  flocks   separate  ;  after  drying   on 

'lat.-,  the  compound  has  the  above  formula.     It  is 

ed  in  quantitative  yield,  but  is  very  sensitive  towards 

its,   even   to  alkalis  ;  it  could  not  be   recrystallised. 

Its  at  about  So    C.     In  vacuo  it  changes  to  a  liquid 

ide.    The  author  regards  the  compound  as  containing 

V 

l> 

C:N\OH 


obtained  by  loss  of  XoII  from  the  nitrite.  The  oxime 
and  nitrite  yield  different  redaction  products  ;  the  former 
gives  principally  a  base  C|0H1?N(>,  boiling  at  1  10° — 150'  C. 
under  20  mm.  pressure,  whilst  terpinene  nitrite  yields  a 
liquid  base,  C,MHI7 .  Xlf,,  cymenc,  a  ketone,  <  ■ , ,  1 1 ,  ,,<  ) 
(  Wallach),  and  a  solid  base,  melting  at  88°  C.  By  reduc- 
tion of  the  nitrite,  the  author  has  also  obtained  a  hydro- 
carbon, (',,11,,,  boiling  at  1B0°— 164c  I  '. 

Terpinene  nitrite  is  stated  by  Wallach  to  bo  indifferent 
to  bromine ;  the  author  has  found  that  it  unites  with 
bromine  in  glacial  acetic  acid  solution  ;  under  these  cir- 
cumstances, however,  rearrangement  of  the  molecule  may 
take  place. 

Representatives  of  the  pseudo  ela~s  (this  Journal,  1900, 
845)  of  the  terpenes  react  with  Beckmann's  solution  in  a 
similar  manner  to  terpinene ;  sabinene  and  sabinol,  when 
shaken  with  the  reagent,  at  once  give  the  characteristic 
brown  flocks. 

In  regard  to  the  formation  of  terpinene  from  oil  of  tur- 
pentine, it  is  doubtless  principally  formed  from  the  pseudo- 
piueue,  which  occurs  to  the  extent  of  50  per  cent,  in  crude 
piuene.  Tilden  and  Williamson  found  that  the  hydrocarbons 
obtained  from  dipentene  dihydrochloride  contained,  besides 
inactive  limonene,  cymene,  terpinene,  terpinolene,  &c. ;  thus 
the  loss  of  hydrochloric  acid  must  involve  the  methyl 
group.  The  high  boiling  point  of  inactive  limonene 
(dipeutene),  as  compared  with  that  of  active  limonene, 
is  explained  by  its  containing  pseudo-limonene — terpinene 
— which  boils  at  about  178'  C. 

The  double  bond  of  the  pseudo  form  adds  haloid  acids 
with  much  more  difficulty  than  that  of  the  ortbo  form,  thus 
dipentene  hydrochloride  is  obtained  more  readily  from 
limonene  than  from  terpinene,  also  the  dihydrobromide  is 
obtained  with  more  difficulty  from  carvestrene  than  from 
sylvestrene. — A.  C.  W. 

Terpineol;  New  Method  of  Preparation  of  — — . 

P.  Genvresse.  Comptes  Rend.  132,  [101,  637 — 639. 
Prx'EXE  and  alcohol  are  added  to  a  solution  of  nitrous  acid  in 
ice-cold  water,  the  mixture  kept  cool  for  some  time,  and  after- 
wards left  at  the  ordinary  temperature  for  a  period  of  from 
eight  days  to  two  months.  On  fractionating,  alcohol  passes 
over,  then  a  mixture  of  piuene  and  terpineol,  finally  terpineol; 
a  further  quantity  of  terpineol  is  obtained  by  refractioning 
the  middle  fraction.  This,  purified  by  drying,  distillation 
in  vacuo,  solution  in  aqueous  sodium  salicylate,  and  rectifi- 
cation, gives  a  yield  corresponding  to  about  75  per  cent,  of 
the  pinene  used.  Melting-point,  35°  C,  but  liquid  much 
below  this  ;  la?vo-rotatory,  aB  =  —  30°53'  at  22°  C. ;  density 
of  liquid,  0-950  at  18°  C. ;  refractive  index,  1-476. 

Australene,  substituted  for  pinene,  gave  also  a  terpineol, 
having  the  same  physical  constants  except  that  it  was 
dextro-rotatory,  a„  =  +  5  . 

Limonene  gave  no  result  when  similarly  treated. — J.  T.  D, 

Nerium    Odorum ;    Chemistry  of——.      R.  C.  L.   Bose. 

Proc.  Chem.  Soc.  1901, 17,  [236],  92. 
In  bis  investigations  on  the  poisonous  constituents  of  Xerium 
Odorum,  the  sweet-scented  oleander,  two  methods  of  analysis 
of  the  roots  were  employed  by  the  author,  namely,  that 
adopted  by  Greenish  (l'harm.  J.,  1881,  [iii],  11,  873"),  with 
certain  modifications,  and  the  method  of  plant  analysis  of 
Dragendorff.  A  third  active  constituent,  besides  the  two 
already  discovered  in  the  root  by  Greenish,  neriodorein  and 
neriodorin,  has  thus  been  discovered,  and  named  karabin, 
from  karabi,  the  Bengali  name  of  the  plant. 

The  root  gave  the  following  percentages  of  the  different 
extracts  by  Drageudoiff's  method  :  light  petroleum  extract, 
2-S8;  ether  extract,  1-33  ;  absolute  alcoholic  extract,  3-40; 
aqueous  extract,  5-81  per  cent. 

The  ether  extract  was  found  to  contain  the  karabin. 
This  extract  was  partly  soluble  in  absolute  alcohol,  giving  a 
clear  yellow  solution,  and  ou  being  evaporated  to  dryness 
left  a  brownish-yellow,  sticky  residue,  karabin,  which  on 
analysis    gave    numbers    corresponding    to    the    formula 

The  alcoholic  extract  contained  a  substance  identified  as 
the  neriodorin,  and  the  aqueous  extract  contained  the 
neriodorein.      Neriodorein    is    readily    soluble    in    water, 
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nn  in  boiling  water  only,  while  karabin  is  insoluble 
both  in  coM  and  boiling  water.  N>  riodorein and  neriodorin 
are  insoluble  in  ether'aud  benzene,  but  karabin  dissolves 
rcadilv  in  both.  The  colour  reactions  with  concentrated 
sulphuric  acid  are  also  distinctive. 

The  author  was  also  able  to  separate  k  irabin  by  employing 
the  following  modification  of  Greenish's  plan  of  analysis. 
The  acidified  aqueous  solution  of  the  alcoholic  extract  of 
•  rirM  shaken  up  with  liurlit  petroleum,  which 
removed  a  quantity  of  a  viscid,  yellowish,  oily  substance. 
After  tin  separation  from  the  light  petroleum,  the  solution 
was  next  agitated  with  ether  instead  of  chloroform.  The 
ethereal  solution  on  evaporation  left  a  brownish-yellow 
residue  which  gave  all  the  reactions  of  karabin.  The 
acidified  fluid  was  next  agitated  with  chloroform,  which 
caused  the  separation  of  some  oily-looking  globule-  which 
floated  between  the  two  layers  of  fluids;  these  were 
separated,  washed,  and  evaporated  to  dryness;  the  residue 
gave  all  the  reactions  of  neriodorein.  The  chloroform 
dilution  was  then  separated,  and  on  evaporation  left  a 
golden-yellow  brittle  residue  which  satisfied  all  the  tests  for 
neriodorin. 

The  author  considers  that  neriodorin  is  a  variety  of 
saponin.  Xeriodorein  is  very  readily  soluble  in  water, 
forming  a  pale  yellow  solution  of  neutral  reaction  which 
froths  considerably  on  agitation.  It  has  the  acrid  taste  of 
saponin,  and  satisfied  most  of  the  tests  for  this  widely 
distributed  substance.  It  also  closely  resembles,  in  its 
behaviour  with  certain  reagents,  the  variety  of  saponin 
described  bv  the  author  and  Warden  (Pharm.  J.,  1882,  [iii], 
12,  302). 

The  author  believes  that  both  neriodorin  and  karabin  are 
not  glucosides  hut  possess  the  characters  of  a  resin  ;  neither 
contains  nitrogen. 

Cacodylic  Acid  ;  To.ricological  Investigation  of . 

L.  Barthe  and  R.  Pery. 

See  under  XXIV.,  page  513. 


Cinchona  Bark ; 


Determination  of  Alkaloids  in 
B.  A.  van  Kettel. 


See  under  XXIII.,  page  511. 

Cocaine  and    Di-iodo-Cocaine  Hydriodide  :   Determination 

of .     W.  Garsed  and  J.  X.  Collie.    Proc.  Chem.  Soc. 

1901, 17,  [236],  89. 

See  under  Will.,  page  511. 

Morphine;  Detection  and  Determination  of-, — . 
F.  Wirthle. 

See  under  XXIII.,  page  .'>ll. 

Morphine  ;  Determination  of ,  and  JYew  Reagent  for 

Alkaloid.     X.  A.  Orlow  and  P.  K.  Horst. 

See  under  XXIII.,  page  511. 

Camphor  Oil ;  Determination  of  Camphor  in . 

II.  I.ohr. 

See  under  XX II I.,   page  510. 


PATENTS. 

Acetic  Aciil  -.  Manufacturing  Chemically  Pure . 

J.  G.  Behrens.     Kng.  Pat.  3392,  1901. 

See  under  VII.,  page  174. 

i-Dimethylamido-l  -Phenyl-2 . 3  -  Dimethyl  -  5  -  Pyrazolone  ; 

Salicylate  of  .     O.    Imray,  London.     From  Farb- 

werke   vormals    Ifeister,    Lucius  and  Kriining,  Hoechst 
a,Main,  Germany.     Eng.  Pat.  11,040,  June  18,  1900. 

The  manufacture  is  claimed  of  the  salicylate  of  4-dimethyl- 
1  phenyl-2. 3-dimi.'thyl-5-j«yra/.olone,  by  a  process 
which  consist-  in  heating  together  the  base  and  salicylic 
acid  in  equimolecular  proportions,  with  or  without  solvents. 
The  product  is  also  claimed. — A.  C.  W. 


Toluene  Sulphochlorides ;    Manufacture  of  .    TV. 

Thompson,  Loudon.     From  E.  Gfeller,  Berne,  Siritz 
land.     Kng.  Pat,  11,676,  June  27,  1900. 

Khesos  and  Walliu   obtained  toluene  sulphochlorides 
the   action  of  chlorosul phonic   acid  on  toluene  filer. 
18181  j  40  per  cent,  of  the  toluene  is  lost  as  sulphot 
which  are  dissolved  when  the  reaction  product    i-  poo 
into   ice  water.     The   patentee   has   found    that  chloro- 
phonic  acid  converts  the  toluene  sulphouic  acid> 
40°  C.   into  toluene  sulphochlorides  almost  in  tluor. : 
quantity  j  he   claims  this  process  for   the   manufacture 
toluene  sulphochlorides,  and  the  improvement  in  Kl&i 
and    Wallin's    process,    which    consists    in   conv. 
,    residual  sulphonic  acids  into  sulphochlorides. — A.  C.  W 

Silver  Paranuclein  ;  A   yew   .     O.   Imray,   Lorn 

From  The  Basle   Chemical    Works,  Basle,  Switzcii 
Eng.  Pat.  1507,  March  2,  1901. 

The  process  for  the  manufacture  of  a  paranuel. 
compound   (containing  30  —  32  per  cent,  of  silver)  so! 
in  water,  is  claimed,  which   consists  in  adding  silver  nit 
to  an  alkaline  solution  of  paranuclein,  precipitating  b  I 
acid,    dissolving    the    precipitate    in    soda     solul 
evaporating.     The  product  is  also  claimed. — A.  I '.  \V 


XXI.-PHOTOGRAPHY. 

Green  Colour- Screen  and  Red  Printing  Plate.    A  .M 
Zeits.  Reprod.  Techn.  1901,  3,  22;  through   Cb( 
Rep.  1901,25,  [28],  112. 

In  preparing  negatives  for  the  three-colour  printing  pre  - 
the  main  difficulty  does  not  occur,  as  might  he  exp 
connection  with  the  blue  printiug  plate  but  with 
that  is,  the  plate  which  has  to   be  exposed  behind 
screen.     The  trouble  lies  in  the  preparation  of  tin 
and  the  author  expounds  the  principles  according  : 
this  should  be  made.     The  absorption  curve  of  lb 
should  be  selected  so  that  it  prints  the  yellow-ereen  (I 
more  strongly  than  the  blue-green.     If,  as  is  gene 
case,  the  green  screen  is  prepared  with  a  blue-green  i 
yellow  colouring  matter,  the   green  should  be  used 
ponderating  proportions.     An  absorption  curve  shon  Ik 
aimed  at  which  has  its  lowest  point  at  a  wave  leDg  " 
about  520,   and   rises   rapidly   on    either    side  to    ]  '■ 
corresponding  with  630  and  500.     The  green  colour-^  ■ 
usually  sold  generally  allow  too  much  yellow  light  ' 
through,  and  may  be  improved  by  coating  with  a  la] 
some  yellow-absorbing  medium,  such  as  a  strong  solut   0 
Brilliant  Acid  Green.— J.  P.  B. 

Silver  Prints;  Reduction  of  the  Intensity  of hi    i 

freres  and  Sevewetz.     ilonit.  8cientif.  1901, 15, 
169—170. 

The  substances  used  for  this  purpose  are  divisible  in  « 
classes: — 1.  Those  which  act  uniformly  upon 
the  image  ;  and  2.  Those  which  have  a  special  actior  ,* 
the  more  opaque  parts.     To  the  first  class  belong  th  »' 
of  cerium  peroxide,  the  mixture  of  potassium  ferric  i 
and  sodium  thiosulphate,  and  some  metallic  sal 
employed  when  it  is  desired  to  augment  the  contr.w 
over-exposed  print,  whilst  the  second  clas-  of  sub-'  i 
used  for  over-developed  prints.     The  latter  put 
effected  either  indirectly  or  directly  by  means  cf  pi  * 
compounds.     In  the  first  case  the  whole  of  the  ■ 
converted  into  chloride  by  means  of  ferric  chlore  I 
the    image   subsequently   developed   with   a   slowh  I 
developer,  the  action  being  arrested  before  the  print  h«< 
too  opaque.     The  unreduced  chloride  is  dissolved  in   D 
thiosulphate  solution. 

In  the  second  method  peroxide  compounds,  such    I 
sulphates,  are  used,  and  notably  ammonium 
which  can  act  as  reducing  or  oxidising  agents  accoi 
the  conditions.     Two  other  substances  have  been  a 
have  analogous  effects.     One  is  hydrogen  peroxide 
solution  (Audresen),and  the  other, potassium  pernia 


also  in  acid  solution  (Xamias)  according  to  tli 
Potassium  permanganate, 0- 5  gnu.;  concentrated  - 
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I -0  grm  ;  and  water,  1   litre.     Both  compounds  may 

led  as  acting  in  an  analogous   manner  as  in  the 

XH4S04  +  Ag  =  AgSO.MI, 

II  o.  f  Ag  +  H..SO,  =  2H.0  +  AgS04. 

i  account  for  the  fact  of  the  intensity  of  the  darker 
.  of  the  print  being  reduced  more  rapidly  than  that  of 
, :  parte,  the  authors  suggest  the  secondary  reactions. 

ELSOJ  +  2(AgS04NH4)  +  2H..0  = 
4<NH4HS04)  +  Ag..  +  03 

t  II  SO,  +  AgS04  =  2H2S04  +  Ag  +  i  >,. 

,ey  consider  that   this   secondary  reaction  takes  place 
.rticulnr  on    the  exterior  of    the  gelatin   where,   e.g., 
iouble  sulphate  of  ammonium   and   silver  meets    with 
xcess  of  persulphate,  whilst  in  the  interior  it  proceeds 
a  i   more   slowly.     An    analogous   explanation    for    the 
it  a  of  permanganate  is  offered,  the  reactions  shown  in 
b  illowing  equations  being  suggested  : — 

2KMn04  +  Ag  4-  4H.,S04  =» 
\  +  8MnS04  +  K,Sii,  +  4H20  +  203 

:  Un04  +  3AgS04  =  K..S04  +  2MnS04  +  Ag;l  +  4(  >,. 

authors  have  also  made  experiments  with  periodates, 
s,  iodic,  and  periodic  acids,  pcrchlorates,  chlorates, 
.'  and  perchloric  acids,  bromates,  permolybdates, 
igstates,  pervanadates,  and  alkali  perborates.  Some 
*e  had  a  tendency  to  convert  the  silver  into  oxide. 
ins  intensify  the  image,  whilst  others  were  without 
,-C.  A.  M. 


Ammonium  Persulphate  as  a . 

Zeit.   Rep.    25,    [22],   84  j    Phot. 


tion,  Photographic :    'few  Process  of .     A.Blanc. 

•m.  Zeit.  Rep.  25,  [22],  84  ;  Bull.  Soc.  Franc.  Phot. 
91],  2nd  Series,  17,  131. 

bject  of  the  process  is  to  protect  the  thin  parts  of  the 
if  without  affecting  the  action  of  the  reducer  on  those 
iter  density. 

liegative  is  placed  in  a  toning  hath,  containing  mer- 
ohloride ;  this  bath  consists  of  mercuric  chloride, 
:  potassium  thiocyanate,  4  parts  ;  water,  103  parts; 
c  c.  of  this  solution  a  few  drops  of  a  1  per  cent. 
u  of  potassium  auric  chloride  are  added  until  a  slight 
precipitate  begins  to  form.  The  negative,  after  a 
e  Amount  of  toning  has  taken  place,  is  reduced  by 
of  Fanner's  reducer.  Both  the  toning  solution  and 
r  mav  be  best  applied  by  means  of  a  brash. 

—J.  W.  H. 


phic  Reducer 
nias.  Chem 
"1,  38,  144. 

ifjithor  points  out  that  ammonium  persulphate  acts  as 
-    er  on  gelatin-bromide  negatives,  even  in  ammoniacal 
-J.  W.  H. 

niton;  Photographic  ,  Mercury-Sodium- Sul- 

I    Process.    E.  Vogel.     Chem.  Zeit.  Rep.   25,   T22], 

. it.  Mitt.  1901,  38,  69. 

1  process  the  chloride  of  silver  formed  in  the  bleaching 

ally  dissolved  by  the  sodium  sulphite  solution 

■  r  reduction.     The  intensification  on  each  repetition 

1  1'tocess  doubles  the  amount  of  mercury  present  in 

md  finally  the  silver  is  all  dissolved  out. 

—J.  W.  H. 

>  lithography;  Netc  Process  of .     Brit.  Journ. 

Phot.  48,  1901,  178. 

due  to  H.  Schneider,  consists  in  coating  the 
J  stone  after  a  cleansing  in  weak  nitric  acid,  with  a 
jj  of  gelatin,  drying  at  40°  C,  and  applying  a  solution 
Inun,  20  c.c. ;  saccharic  acid,  10  c.c. ;  water,  200  c.c. 

igain  dried,  and  a  mixture  in  equal  parts  of 
»  vsaniline,  2  grms. ;  zinc  chloride,  50  grins. ;  water, 


1,000  c.c;  and  (6)  Potassium  bichromate,  14  grms.; 
ammonium  bichromate,  30  grms.;  water,  1,000  c.c,  is 
poured  over  it.  After  drying,  the  stone  is  exposed  under 
the  negative  for  15  minutes,  inked  up  with  a  special  fatty 
ink,  developed  by  using  a  sponge  saturated  with  water, 
gammed,  and  dried.  After  washing  with  water  to  remove 
the  gum,  with  turpentine  to  remove  the  ink,  and  with  weak 
nitric  acid  to  get  rid  of  the  gelatin  film,  the  stone  is  inked 
up  and  treated  in  the  usual  nay.— J.  W.  II. 

XXII.-EXPLOSIVES,  MATCHES,  Etc. 

"  Powder  "  as  distinguished  from  "  Explosives  "  ;  Essential 

Jlequisitesvf .     W.  J.  Williams.     J.  Franklin  lust., 

19ol,  151,  "194—207. 

Whilst  every  "powder"  is  an  explosive,  the  converse  is 
not  necessarily  true  from  the  service  point  of  view.  A 
powder,  in  use,  burns  and  exerts  a  pushing  force  5  an  ex- 
plosive should  detonate  and  should  strike  a  shattering  blow. 
The  author  names  twelve  essential  requisites  of  a  good 
powder  : — (1.)  It  should  develop  a  high  muzzle  velocity, 
but  (2)  a  moderate  maximum  pressure  (depending  on 
rapidity  of  combustion).  With  ihe  0-3-in.  Krag-Jorgensen 
ride,  the  maximum  pressure  of  any  single  round  should  be 
45,000  lb.  per  sq.  in.  and  the  bullet  velocity,  53  ft.  from 
the  muzzle,  should  be  1,960  ft.  per  second.  (3.)  The  specific 
gravity  and  gravimetric  density,  which  depends  upon 
specific  gravity  and  size  and  shape  of  grain,  should  be 
such  that  the  required  weight  of  charge  (about  30 — 40 
grains  for  the  0-3-in.  rifle)  approximately  fills  the  space 
available  in  the  cartridge.  Foran  "  explosive  "  used  in  a  shell 
for  example,  the  best  results  are  obtained  when  the  gravi- 
metric density  most  nearly  approaches  the  specific  gravity, 
i.e.,  when  there  are  no  interstitial  spaces.  (4.)  The  granu- 
lation should  be  so  calculated  that  the  ignition- surface  should 
be  as  nearly  constant  as  possible,  in  order  to  secure  unifor- 
mity of  combustion.  Thus  many  cannon  powders  are  made 
of  longitudinally-perforated  rods,  so  that  the  diminution  of 
the  external  surface  during  combustion  may  be  compensated 
for  by  the  increase  of  the  internal  surfaces  of  the  perfora- 
tions. Gans  of  3"2  in.  diameter  commonly  take  grains 
about  \-m.  long  by  4-in.  diameter.  Smaller  guns  take 
smaller  grains,  the  rate  of  combustion  and  pressure  developed 
increasing  as  the  grain  is  diminished  in  size.  (5.)  The 
temperature  attained  during  combustion  should  be  as  low 
as  possible,  in  order  to  minimise  the  erosive  effects.  From 
this  point  of  view  the  use  of  nitro-glycerin  is  objectionable  ; 
hydrocarbons,  however,  are  sometimes  added  as  well  to 
act  as  "  coolers."  (6.)  Certainty  of  ignition  is  essential. 
(7.)  The  amount  of  mineral  matter  or  "  ash "  present 
should  be  so  small  that  the  powder  is  practically  "smoke- 
less." A  smoke-producing  explosive  is,  however,  an 
advantage  for  bursting  charges  in  shells,  as  the  smoke  on 
explosion  indicates  the  position  of  Ihe  "burst,"  and  there- 
fore the  accuracy  of  the  aim,  whilst  it  is  annoying  to  the 
enemy.  (8.)  The  powder  must  not  be  friable,  as  the 
production  of  dust  during  transport  alters  the  character 
of  the  charge,  and  in  extreme  cases  may  lead  to  excessive 
pressure  in  the  gun  barrel  when  fired.  A  grain  that 
developes  cracks  is  as  objectionable  as  one  that  crumbles 
under  vibration.  (9.)  Undue  sensitiveness  to  shock  ex- 
cludes a  powder  from  use  under  service  conditions. 
(10.)  The  powder  should  be  capable  of  ready  handling 
in  the  existing  loading-machines.  (11.)  It  must  with- 
stand heat,  moisture,  and  cold.  A  temperature  of  130°  F. 
should  not  increase  the  pressure  developed  on  explosion 
above  45,000  lb.  per  sq.  in.  nor  the  velocity  more  than 
100  ft.  per  second  beyond  the  standard,  nor  must  this 
temperature  cause  any  chemical  change,  or  any  exudation, 
liquefaction,  or  vaporisation  of  an  ingredient.  Exposure  to 
an  atmosphere  saturated  with  moisture  should  not  cause  a 
reduction  of  velocity  of  more  than  100  ft.  per  second  below 
the  standard,  nor  should  it  lead  to  "  hang-fires  "  ;  if  acci- 
dentally exposed  to  moisture,  the  powder  should  be  capable 
of  recovering  its  normal  properties  on  drying  in  air  or  by 
artificial  heat.  The  powder  should  withstand  exposure  to 
a  temperature  of  —  40°  C.  without  serious  variation  of  its 
qualities.  (12.)  The  powder  must  be  stable,  undergoing 
no  decomposition  by  internal  reactions,  nor  any  by  exposure 
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to  light,  heat,  moisture*  change  of  climate,  &c.  liifle  or 
revolur  powder  finely  subdivided  must  withstand  a  tem- 
peratureof  65$°  C.  tor  at  least  20  minutes  without  dis- 
colouring the  iodide  starch-paper  in  the  heal  test,  t'anuon 
powder  sliced  (0'08  in.  thick)  should  not  cause  discolora- 
tion under  10  minutes  at  100  C — \V.  G.  M. 

Matches ;  Ignition  Material  for.     F.  IVissler,  Berlin. 

r.  Pat.  119,010,  Oct.  4,  1899.  (Through  Chem.  Zeit. 
1901,25,  [25],  871. 
Witu  the  object  oi  increasing  the  duration  of  the  reaction 
between  the  oxidising  and  oxidised  substances,  the  thio- 
sulphate  of  copper  or  lead  is  used  iu  conjunction  with  the 
snlpbocyanide  of  copper  or  lead.  A  suitable  ignition  com- 
position* consists,  e.g.,  of:  Copper  t  hiosulphate,  5 ;  copper 
sulphocyauide.  10;  potassium  chlorate.  40;  glass-powder,  9  ; 
antimony  sulphide,  :f  ;  calcium  sulphate  3  ;  flowers  of 
sulphur."  I  :  and  glue  in  10  per  cent,  solution,  2G  parts  by 
weight. — C.  A.  M, 

PATENTS. 

Guns  ;  Nt  »  Means  for  Preventing  Erosion  of Sir 

W.  G.  Armstrong,  Whitworth  and  Co.,  Ltd.,  and  Sir  A. 

Noble,  Newcastle-on-Tyne.    Eug.  Pat.  9,049,  May  16, 

1900. 

The  erosion  of  guns  is  stated  to  be  due  mainly  to  the 

excessive    temperature   of   the   gases    resulting   from    the 


Journal,  1900,  171),  asserting  that  the  results  yielded 
it  were  considerably  too  low.  In  reply,  the  author  poii 
out  that  if  the  amount  of  fluorine  in  the  filtrate  be  tak 
into  account,  this  deficiency  is  greatly  reduced.  In  fc 
experiments  the  greatest  deviation  from  the  the 
quantity  was  then  0-34  per  cent. — C.  A.  M. 

Nitrates;    Determination    of    Nitrogen    in    ,   by 

Schulze-Tiemann  Method.  V.  Stunek.    Zcits.  Zuokeri 
in  Bohmen,  1901,  25,  [7],  356—358. 

In  the  determination  of  nitrogen  by  this  method,  the  nitt 
is    boiled    with   a   hydrochloric    acid    solution   of    ferr 
chloride,    the    nitric    oxide    evolved   being   collected  ii 
graduated  tube  over  dilute  alkali  solution  ;  the  tube  is  tl 
transferred   to   a   till   cylinder  filled   with   recently   boi 
water,  and  after  a  time  the  volume  and  temperature  of 
gas  are  read  off.     In  order  to  avoid  this  transference  of 
measuring  tube  containing  the  nitric  oxide,  the  author 
devised  the  apparatus  shown  in  the  figure.     It  consists  i 
flask   11,  which  is   fitted  with   a  tap-funnel  X  and  a 
delivery   tube,   and   which   contains    the    ferrous  chlo 
solution  and  the  hydrochloric  acid.     This  mixture  is  be  I 
until  the  flask  15  is  completely  air-free.     While  this  is  p  ; 
on,  the   two-way  cock  a  is  so  adjusted  that  the  cspil 
tube   K   has    connection    with    the    burette,   the   bottli 
containing  water  being  then  manipulated  so  that  the  \ 
J  and  the  capillary  K  become  filled  with  dilute  alkali, 
cock  a  is  next   turned  through  180°,  the  air  expelled  I 
the  burette  by  raising  the  bottle  L  and  the  cock  closed 


explosion  of  the  charge.  In  order  to  decrease  the  tem- 
perature without  diminishing  the  ballistic  effect,  the 
patentees  employ,  in  conjunction  with  the  explosive,  a 
case  containing  water,  or  preferably  solutions  of  salts,  such 
as  ammonium  nitrate,  or  other  vaporisable  substance  of 
high  heat  capacity.  For  ordinary  smokeless  powder  the 
weight  of  the  water  is  30—40  per  cent,  of  the  weight  of 
the  charge.  The  various  claims  relate  to  different  positions 
of  the  water  in  relation  to  the  explosive.  The  figure 
represents  a  gun  cartridge  composed  in  the  manner  pre- 
ferred: A  i-  the  case,  B  the  charge  of  cordite,  C  a  case 
filled  with  water,  and  D  an  electric  primer.  According  to 
this  method  the  projectile  would  be  inserted  before  the 
cartridge. — A.  C.  W. 

XXIII.-ANALYTICAL  CHEMISTKY. 

APrARATUS,  ETC. 

Sulphuretti ii  Hydrogen;  Simple  Method  of  Obtaining  a 

Saturat,!    Aqueous     Solution    of  ,    frc.      Mollwo 

Perkin. 

Seepage  438. 

INORGANIC   CHEMISTRY.-QUALITATIVE. 

Gntzeifs   Test   for  Arsenic;   Modification   of .      E. 

Dowzard.  Proc.  Chem.  Soc.  1901, 17,  [236],  92. 
Ah  apparatus  to  free  the  gas  from  hydrogen  sulphide,  &c, 
by  washing,  was  described, along  with  a  series  of  experiments 
which  >h<>v.  that  lead  acetate  solution  only  absorbs  hydrogen 
sulphide,  whilst  a  15  per  cent,  solution  of  cuprous  chloride 
in  hydrochloric  acid  absorbs  hydrogen  sulphide,  stibine 
and  phosphine,  but  has  no  effect  on  arsine. 

INORGANIC  CHEMISTRY.— 
QUANTITATIVE. 

Fluorine ;  Determination  of in  Zinc  Blende.     E.  Frost. 

/.cits  angew.  Chem.  1901  [12],  292— 293. 
BuixxnEiMMi    (sec    this    Journal,    1901,    282),   criticised 
the  method  described  by  the  author  and  lialthasar  (this 


apparatus  then  being  ready  for  use.    When  B  is  qui  »i< 
free,  the   end  of  the  delivery  tube  is  placed  heuea  W 
mouth   of   J,    which    dips   below   the   surface   of 
containing  dilute  alkali  solution.     A  measured  volt     i 
previously  boiled  nitrate  solution  is  now  introduced  hi'1 
flask  I!  by  means  of  the  funnel  which  is  washed  with  m 
water,  the  boiling  of  the  liquid  being  continu 
gas  bubbles  are  evolved.     When  all  the  gas  has  beet  W 
off,  it  is  sucked  over  into  the  burette,  care  being  tak.  tl 
the  hot  liquid   does  not   enter  the   burette.     After   I 
minutes  the  levels  of  the  liquid  iu  the   bottle  I.  and 
burette  are  equalised,  and  the  volume  and  ten 
the  gas  read  off.     'To  test  the  purity  of  the 
collected,  it  is  driven  from  the  burette  into  th 
vessel   A,   containing    either    saturated    ferrous    -   I 
solution    or    alkaline    potassium    permanganate    6c  I 
should  there  be  any  unabsorbed  residue,  it  is  returns  I 
burette  and  its  volume  subtracted  from  that  of  tl  '' 
quantity  of  gas.- — T.  II.  P. 

Phosphates    in    Potable   Waters;   Determination  oj- 
A.  G.  Woodman  and  L.  L.  Cayvan.    J.  Amer.  It 
Soc.  23,  [2],  96— 107. 
In  this  paper  are  given  the  results  of  a  critical 
the  colorimetric  molybdate  method  used  for  tl 
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hotphates  in   waters.     The   following   solutions   wire 

i  I . )  Ammonium  niolybdate :  20  grms.  of  the  pure 

H  silt  in  one  litre  of  distilled  water.     (2)   Nitric  acid  : 

mid   (so.   gr.   l-42)  to  ."»  parts  of    water.     (3) 

laid  phosphate  solution  :  0-5324  grm.  of  pure  sodium 

Vi.Ul'i  i,.li'H..n)  dissolved  in  freshly  distilled 

c.o.  of  the  above  nitric  acid   added,   and    the 

diluted  to    1  litre.     1   c.c.  of  this  solution   contains 

;  mo.  of  PjOj.     For  comparing  the  colours,  ordinary 

?  were   used.     The   best   results  were  obtained 

I   4  c.c.  of  ammonium  molybdate  solution  and 

.;   tin-  nitric  acid,  the  test   being  carried   out   at  the 

in  temperature   of   the   room.      One  part  of   P20.,   in 

l>arts  of  water  could  be  detected.     Fresh  phus- 

-tamlanis  were   used  for  all   comparisons,  as  it  was 

;hnt  the  standards  did    not    keep    well.      Picric  arid 

on*  gave  almost  the  same  yellowish-green  colour,  but 

|  these  do  not  keep,  as  they  act  on  the  glass,  forming 

ite.    lixperitnents  were  made  in  which  quantities 

intaining  known  added  amounts  of  phosphate, 

[rated  by  evaporation  before  "  nessierizing."     A 

-phate   always   took    place.       It  is,   therefore, 

use  the  water  itself  for  the  estimation  without 

(ration.     The  effects  of  silica  on  the  estimation  were 

.1.    The  results  of  the  experiments  showed  that  after 

to  li  \  ness,  with  the  addition  of  nitric  acid,  and 

by   lining   for  two  hours  on  the  water-oven, 

ite  could  be   estimated  satisfactorily,  on  taking 

te  with  water.     Titanium  can  be  eliminated   in 

■line   manlier.      Vanadium    salts    give    a    colour    with 

u'um    molybdate,    which,    however,    fades    in     five 

es,  and  thus  does  not  interfere  with  the  determination. 

— W.  P.  S. 

Volumetric  Determination  of  Calcium  and   Mag- 
urn  in .     L.  W.  Winkler.       Zeits.  anal.   Chem. 

1,40,82—92. 

I   inthor  titrates   the   hardness    of   the  water  with   an 

■cplic  solution  of  potassium    oleate,  distinguishing  the 

-s  due  to  calcium   from  that  due  to  magnesium,  by 

•  that  in  the  presence  of  Kochelle  salt  and  a  little 

I    !  potash,  only  the  calcium  compounds  react  with  the 

ition,  the    magnesium    compounds    not   affecting 

The  total  hardness  of  the  water,  due  to  both 

■nstitueuts,  is  determined  under   similar  conditions, 

chloride  and  ammonia  being  added  before  the 

tirst  part  of  the   paper   describes   numerous   trial 

|   meats,  in  which   the   method  is  tested   on  standard 

ns  of  calcium   and   magnesium.     Calcium    may   be 

j   estimated  from   the   number   of  c.c.    of   standard 

■n   nsed,  whilst   magnesium   compounds,  when 

fj  i  in  alkaline  solution,  were   found  to  give  too   high 

.  the  quantity  of  soap   solution  used   having  to  be 

by  0  75  to  obtain  a  correct  estimation. 

'it  part  of  the  paper  the  results  of  analyses  of 

'■  •  natural  waters  are  given.    The  agreement  between  the 

ilcium  and  magnesium  as  found  gravimetrically 

the  above  method  shows  that  the  process  is  reliable 

rate.— W.  P.  S. 

'■termination  of ,  by  the  Citrate  Method. 

Zeits.  angew.  Chem.  1901,14,  [12],  285— 

bis  Journal,  189S,  950)   the  author  described  a 

of  determining  calcium,  but  in  a  subsequent  com- 

Zeits.  angew.  Chem.  1899  [4S])   showed   that 

method  and  the  older  acetate  method  yielded 

Hilts    in  the   presence   of  large   amounts    of 

He  has  recently  studied  this  source  of  error, 

is  that  exact  neutralisation  with  dilute  ammonium 

de  (1 :  5)  is  advantageous,  and  that  there  must  be  a 

-  of  ammonium  oxalate.     The  following  modifi- 

the  method  is  now  recommended : — An  aliquot 

>(  the  extract  of  the  soil  is  neutralised  with  dilute 

»'  mm  hydroxide  (1  :  5)  until  the  resulting  precipitate 

\  tiger  redissolved  on  shak'mg  the  beaker.     25  c.c.  of 

"  agner's  solution  are  then  introduced,  and  if  the 

n  ate  does  not  completely  dissolve  in  a  few  minutes, 


the  neutralisation  must  be  repeated  on  a  fresh  portion  of 
the  extract.  When  the  precipitate  has  dissolved,  an  addi- 
tional 12 — 18  c.c.  of  the  same  Wagner's  solution  (20  grms. 
of  citric  acid  and  O'l  grm.  of  salicylic  acid  per  litre)  are 
added,  and  the  liquid  diluted  to  200  c.c,  and  heated  <iver  a 
wire  gau/.e.  When  it  is  boiling  vigorously,  solid  ammonium 
oxalate  is  introduced  very  gradually,  and  the  boiling  con- 
tinued until  no  more  precipitate  is  produced.  After  standing 
over-night,  the  precipitate  is  filtered  off,  washed,  and 
ignited. — C.  A.  M, 

Oxalic  Acid;  Preparation  of  Chemically  Pure . 

O.  Schmatolla. 

See  under  XX.,  page  496. 

Steel;    Determination   of  Aluminium  in  .     E.   Spatz. 

(hem.    Zeit.  Rep.   25,   [22],  79;  Zeit.   offentl.  Chem., 
190,  7,  6. 

The  author  recommends  Classen's  method:  1  grm.  of  the 
steel  is  dissolved  in  dilute  sulphuric  acid  (20  c.e.  of  1  :  9)  in 
a  platinum  dish,  40  grms.  of  ammonium  oxalate  are  added 
and  the  solution  electrolysed ;  aluminium  only  precipitates 
after  all  the  iron  has  been  deposited.  When  tests  prove 
that  only  a  trace  of  iron  remains  in  solution,  the  bulk  is 
evaporated  to  dryness  ;  the  residue  is  fused  with  a  weighed 
quantity  of  potassium  bisulphate,  dissolved  in  acidulated 
water,  and  ammonium  phosphate  and  ammonium  hydrate 
added.  The  precipitate  is  dissolved  on  the  filter  in  dilute 
hydrochloric  acid,  repreeipitated  with  ammonium  hydrate, 
caught  on  an  ashless  filter  and  weighed  as  a  mixture  of 
iron  and  aluminium  phosphate,  in  which  the  iron  is 
estimated  volumetricallv  and  the  aluminium  obtained  by 
difference.— J.  W.  H. 

Platinum-Gold- Silver  Assay.  Oehmichen.  Berg.-  und 
Huttenm.  Zeit.  1901,  60,  137  ;  through  Chem.  Zeit.  Rep. 
1901,25,  [28],  104. 

Tbe  author  recommends  the  following  simplified  method 
of  procedure  : — Tbe  silver  is  extracted  by  treating  the 
buttons  once  with  sulphuric  acid,  and  heating  until  no 
more  gas  is  evolved.  The  acid  is  cooled  and  poured  off, 
and  the  platinum-gold  is  boiled  twice  for  five  minutes  with 
nitric  acid  (1'3),  washed  and  dried.  Experiments  have 
shown  that  the  treatment  with  sulphuric  acid  removes 
almost  the  whole  of  the  silver.  If  the  platinum  is  low 
as  compared  with  the  gold,  it  is  removed  by  repeated 
quartation  and  parting  with  nitric  acid  until  the  weight  is 
constant.  When  the  quantity  of  platinum  is  in  excess  of 
the  gold,  50 — 100  mgrms.  of  fine  gold  are  added  and  the 
buttons  are  dissolved  in  aqua  regia.  Any  insoluble  residue 
(iridium)  is  filtered  off  and  the  gold  is  precipitated  by 
ferrous  sulphate.  The  precipitate  is  filtered,  washed,  dried, 
and  burnt ;  the  ash  is  cupelled  with  silver  and  lead  and  the 
button  parted  with  nitric  acid.  After  allowing  for  the  gold 
added,  the  difference  between  tbe  platinum-gold  and  the 
gold  found,  gives  the  quantity  of  platinum.  As  a  control, 
the  platinum  in  tbe  filtrate  may  be  precipitated  by  zinc, 
and  the  deposit  cupelled  with  lead  and  silver,  parted,  and 
weighed. — J.  F.  B. 


Arsenic  in  Coke;  Determination  of  Minute  Quantities 
of .     L.  Archbutt  and  P.  G.  Jackson. 

See  page  448. 


ORGANIC  CHEMISTR Y.—QUALITA TIVE. 

Phenol ;    Characteristic   Reaction  for  .      P.   Fiora, 

Boll.  Chim.  Farm.  40,  76.     Chem.  Centr.  1901, 1    [15], 
843. 

Liquid  phenol,  when  treated  with  peppermint  oil,  gives 
after  some  time,  a  greenish-blue  coloration,  which  dis- 
appears on  heating,  but  reappears  on  cooling  again. 
Creosote,  guaiacol,  resorcinol,  &c,  do  not  give  the  re- 
action.— A.  S. 
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Turk,-/  Red  Oil ;  Detection  of  Iron  in  .     Leipiiger 

Fftrber-  u.  Zeugdr.  Zeit.,  1901,  [50],  4,  14,  153. 

Irvoks  of  iron  in  Turkey  red  oi],  which  exert  a  serious 
.  (feet  on  the  brilliancy  of  the  oolours  obtained  in  Alizariu 
dyeing  anil  priutiug.  are  best  detected  as  Follows  :  — 

some  10  e.c.  of  the  oil  are  placed  in  a  stoppered  cylinder 
and  mixed  with  80  c.c.  of  a  mixture  of  equal  parts  of  con- 
centrated sulphuric  acid  and  water  and  a  few  drops  of 
potassium  ferrocyanide  added.  The  whole  is  well  shaken, 
50  c.c.  of  ether  added,  and  the  mixture  again  shaken. 
If  even  a  trace  of  iron  be  present  in  the  oil,  a  more  or  less 
deep-blue  ring  appears  at  the  junction  of  the  ether-oil  and 
acid  layer. — 11.  1. 

ORGANIC  CIIEMIS  TR  Y.—Q  UA  X  TIT  A  TIVE. 

Sulphide  Duestuffs ;    Analysis  of .     A.   Meyenberg. 

J.  Boc,  Dyers  and  Colorists,  1901, 17,  [3],  60—63. 

The  author  does  not  consider  the  method  of  analysis  given 
by  Kichardson  and  Aykroyd  (this  Journal,  1896,  15,  171) 
and  adopted  by  Sunderland  (J.  Soe.  Dyers  aDd  Colorists, 
1901,  17,  8;  this  Journal,  1901,  243)  to  be  perfectly 
satisfactory.  One  obvious  danger  lies  in  the  possibility 
that  the  precipitate  produced  by  ammoniacal  zinc  chloride, 
and  containing  dyestuff,  zinc  sulphide,  and  sulphur,  may  be 
oxidised  in  the  "presence  of  the  alkaline  filtrate  during 
exposure  to  the  air,  and  that  sulphite  or  thiosulphate  may 
be  therefore  formed  at  the  cost  of  the  sulphide.  It  is  also 
possible  that  sulphite  may  be  carried  down  by  the  dyestuff  in 


the  form  of  a  thiosulphonic  aeid  group,  in  comhinai 
the  sulphur  in  the  molecule  of  the  dyestuff.     Such  b 
by  boiling  with  acids,  would   be   liable  to  yield  sir; 
acid,  which  would  cause  the  precipitation  of  sulphur,  thei 
giving  a  deficiency  of  sulphide  and  too  much  sulphur, 
author  gives   the  preference   to  a  method  which  cot) 
estimating  the  sulphide  by  distillation  in  a  current 
in  absence  of  air,  and  collecting  the  sulphuretted  hi 
in  a  standard  iodine  solution.     To  assist  the  decomi 
a  solution  of  borax  and  boric  acid  is  added  to  the  liq  •. 
The   decomposition  of  the  sulphides  and  polysulphul. 
complete,   but  is  very  much  slower  in  the  presence 
sulphur-black   than   otherwise.      In    most   cases  a  n<  r 
colourless  solution,  containing  a  black  precipitate,  ren  i 
in  the  distilling  flask.     After  filtering,  the  tbiosulphat. 
sulphite  are  estimated  in  the   filtrate  by  first  titrating 
arid    till    neutral    to    Methyl  Orange,   then  runninc  c 
solution  so  obtained  into  standard  iodine  solution  tillco  •• 
less  in  presence  of  starch,  and  then  again  neutralisi 
standard  acid  and  Methyl  Orange.     The  dried  preci| 
is  extracted  with  carbon  bisulphide,  which  gives  the  t 
sulphur,  the  remainder  being  weighed  as  pure  dyestuff. 
The  author  has  employed  this  method  in  the  invt - 
tion  of  a  number  of   commercial  Sulphide  dyestuffs, 
results    differing   widely   from   those   of    Sunderla 
found  that  none  of  the  dyestuffs  tested  contained  u> 
37  per  cent,  of  pure  dyestuff,  and  certain  of  the  I 
shown  in  the  following  table,  were  found  to  contain 
siderable    quantities    of    sulphide   and   larger  ami 
thiosulphate  than  are  given  by  Sunderland. 


. 

Pure  Dyestuff. 

Sodium  Thiosulphate. 

Sodium  Sulphide. 

Sodiu 

Meyenberg. 

Meyenberg, 

Sunderland,    i     Meyenberg. 

Sunderland. 

Suljil. 

- 

Per  Cent.            Per  Cent. 
37                      38—40 
37 
31 

27                             50 

Per  Cent. 
64 

3:6S 
3-08 

Per  Cent. 
8—9 
12-7 

1-8-2 

None 

None 
None 

Non 

The  author's  analyses  of  the  individual  dyestuffs  do  not 
show  such  differences  in  composition  as  to  justify  Sunder- 
land's classification  into  "  Sulphide  "  and  "  Thiosulphate  " 
blacks,  and  he  considers  that  the  term  "  Thiosulphate 
blacks  "  -would  be  better  used  to  designate  those  Sulphur 
blacks  which  are  prepared  in  aqueous  solution  by  means  of 
sodium  thiosulphate,  and  which  exhibit  marked  differences 
from  the  "Sulphide  "  blacks. 

In  the  case  of  such  a  dye6tuff  as  purified  Immedial  Black 
F  F,  the  affinity  for  the  fibre  is,  as  with  all  other  Sulphide 
blacks,  due  to  the  reduced  state  of  the  dyestuff  caused  by 
the  sodium  sulphide  present,  and  thiosulphate  lias  no  other 
effect  on  the  affinity  to  the  fibre  than  is  exerted  by  common 
salt  or  sodium  sulphate. 

With  respect  to  the  recognition  of  sulphur  dyestuffs  on  the 
fibre,  the  author  differs  again  from  Sunderland,  especially  as 


regards  the  action  of  hydrogen  peroxide  and  of  concei  to 
sulphuric  acid.     The  best  test  for  distinguishing 
Sulphur  Blacks  is  that  which  consists  in  detecting 
given  off  on   treatment  with  stannous  chloride 
chloric   acid   by  means   of   lead   acetate   paper  (I 
Farber-  u.  Zeugdr.  Zeit.  1900,  49,  487;  this  Joun 
20,  10). 

The  Sulphur  blacks  examined  fall  into  three  gro    0 
somewhat  similar  behaviour,  viz. :  — 

1.  Vidal,  St.  Denis,  Cross-Dye,  and  Eclipse  Black- 

2.  Immedial  and  Sulphaniline  Blacks. 

3.  Katigen   Black,  Sulphur   Black  T,  and  Clajtc  Eh 
Blacks. 

The  following   table   shows   the  reactions  obtaii 
treating  cotton  dyed  with  these  dyestuffs  with   the    '< 
reagents  which  serve  for  their  detection : — 


Alkaline  sodium  peroxide . 


Concentrated       sulphuric 
acid. 

Sodium  hydrosulphiie 

Stannous     chloride      and 
hydrochloric  acid. 


Washed  fibre  from  pre- 
ceding test  warmed  with 
dilate  ammonia. 


Immedial 
Black  V. 


Solution  nearly 
colourless. 

Fibre  bluer. 


Violet-black. 
Easily  soluble. 

All  light  brown 

1  lire  light 

brou  n. 

Alter  washing, 

I  black. 
Solution  violet. 


Immedial 
Black  G. 


Solution  dirty 

green. 

Fibre  bluer.' 


Blackish-violet, 

Easily  soluble. 

colour  returns  com 

Fibre  dark 

brown. 

After  washing, 

brown-black. 

Solution  nearly 

colourless. 


Immedial 
Black  FF. 


•\  idal 

Black  (Old). 


Solution  nearly 
colourless. 
Fibre  bluer. 


Violet-black  to 

bluish-violet. 

Easily  soluble. 

pletely  on  washing. 

Fibre  light 

brown. 

After  washing, 

violet-black. 
Solution  weakly- 
violet. 


Solution  bright 

green.    Fibre 

green,  much 

lighter. 

Olive-black, 
Sparingly 

soluble. 

Fibre  dark 

brown. 

After  washing, 

dark  olive. 
Solution  nearly 

colourless. 


St.  Denis 
Black. 


Solution  bright 

green.    Fibre 

olive-green 

nearly  Btripped. 

Olive-blink. 

Sparingly 

soluble. 

Fibre  dark 

brown. 

After  washing, 

olive. 

Solution 
blackish-bloe. 


Bit 


Solutic  If 

green.  " 

Dull  viol  "1 

Spir 

Pibri 
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Kntigen  Black. 


Sulphur 
Black  r. 


Hum  peroiido . 


nti-aled       sulphuric 
ill. 

v,  ci  hydrosulphite  .... 
Monde  anil 
rii  acid. 


I   fil>ro    from    pre- 
.1  with 

ma.  t 


Solution  nearly 

colourless. 
Fibre  ao  change. 


Solution  nearly 

colourless. 
Fibre  no  chance. 


Dull  violet-         Greenish-black.        Violet-black. 
black.  Sparingly         Sparingly  Easily  soluble. 

soluble.  soluble. 

All  light  brown  ;  colour  returns  completely  on  washin 


Sulphaniline 

Black  I  ■ 


8  ilution 
colourless. 
Fibre  bluer. 


Eclipse 

Black  B. 


Fitn-c  lisht 

brown. 

After  washing, 

black. 

Solution 

colourless. 


Fibre  light 

brown. 

After  washing, 

black. 

Solution 

colourless. 


Fibre  lis-'ht 

brow  n. 

After  w  i.hmu 

violet-black. 
Solution  violet, 


Solution  liclit 

bluiah-greeu. 

Fibre  bluer, 

tighter. 

Blue-black. 

Bather  sparingly 
soluble. 

Fibre  li/rht 

brown. 

After  washing, 

olive  black. 
Solution  blue. 


Clayton 

Fast  Black  KM. 


Solution  pale 

blackish.    Fibre 

niili.-r  lighter, 

no  cbanice  in 

shade. 

Black.    Slightly 

soluble. 


Fibre  dai  k 

brown. 

After  washing, 

■  lurk  brown. 

Solution  nearly 

colourless. 


Aniline  Black. 


Soluti'  i 
brownish. 
Fibre  brownish. 


Brownish-black 


Fibre  brown 

black. 
After  washing, 
blackish-purple* 

Solution 
colourless. 


Artificial:  Identification  and  Determination  in  Mixed 
Wet.  M.  Duvk.  Assoc,  beige  des  Chim.  ;  though 
•m.  Zeit.  1901,  25,  [25],  266. 

prepared  from  cellulose  shows  amorphous  roils  with- 
entral  passage  when  examined  under  the  microscope. 
-  the  characteristic  blue  coloration  of  cellulose  when 

'.  with  dilute  sulphuric  acid  followed  by  iodine  water. 
ire    almost    instantaneously   dissolved    by    an 

hum]   solution    of    copper, — a   reaction   which    dis- 

-bes  them  from  natural  vegetable   fibres,  which  first 

up  to  a  greater  or  less  extent, 
author    recommends    an   ammoniacal    solution    of 
tor  the  identification  and  quantitative  determination 

Seal  silk.     This  reagent  dissolves  natural   silk,  but 

t>i  attack  the  artificial  fibres. 

ificial  silk  is  often  "  animalised,"  i.e.,  treated  with  a 
varnish,  prepared  from   fibroin  or  lanogenic  acid — 

'.ice9  obtained  from  the  decomposition  of  natural  silk 

ol.    Reference  is  made  to  Simili-Silk,  which  consists 

•  main,  of  mercerised  cotton.  Its  manufacture  is 
to  have  greatly  increased  of  late. — C.  A.  M. 

'?,    Commercial ;     Determination    of  Unsaponifiable 

■ter  in  .     P.  Xeff.     Zeits.  angew.  Chein.   1901, 

j.  309—311. 

uthor  includes  under  the  name  of  "  hydrocarbons '' 

•  unsaponifiable  constituents,  such  as  lactones,  &c, 
are  produced  in  the  distillation  of  ole.ne,  and  may  form 
ten  as  10  per  cent,  or  more  of  the  commercial 
t  For  their  determination,  the  following  method 
'amended  as  yielding  concordant  results  : — 10  grins, 
oleine  are  mixed  with  75  c.e.  of  95  per  cent,  alcohol 
'10  e.c.  flask,  into  which  is  also   introduced  5  grins. 

.ssium   hydroxide   dissolved    in    as    little   water   as 

■      1  lie  flask  is  heated  on  the  water-bath  under  a 

condenser  for  J  5  minutes,  after  which    50   e.c.  of    | 

ire  added  to  the  hot  soap  solution.     An  idea  as  to 

ount  of  hydrocarbons   can   be   obtained   from    the 

iv  of  the  solution.     When  less  than  3  per  cent,  are 

:.  the  liquid  usually  remains  clear. 

■old  contents  of  the  flask  are  now  transferred  to   a 

>Dg  funnel,  neutralised  with  dilute  hydrochloric  acid, 

-ndered    faintly   alkaline    to    phenolphthalein,    and 

with  50  e.c.    of    petroleum    spirit,  boiling   below 

The  separation  is  assisted,  if  necessary,    by   the 

"  of  a  few  drops  of  alcohol.     The  lower  layer  is  then 

If  and  25  e.c.  oflhe   petroleum  spirit   layer  pipetted 

weighed  beaker,  evaporated  on  the  water-bath,   and 

idue  dried   at   110°   C.    until     constant    in  weight. 

multiplied   bv    20,  gives  the    percentage    of 

irbons. 

experiments  with  mixtures  of  oleine  with  the  last 

>  in  the  distillation  of  fatty  acids  were  made, 
results  quoted  are  iu  agreement  with  the  theo- 
uantities.  As  a  rule  they  are  very  slightlv  too 
this  is  attributed  by  the  author  to  a  slight  loss  of 

im  spirit  in  the  manipulation.  This  was  found  to 
to  0-5— 1   e.c.   on   the   50    e.c.   taken,   and   if  a 

on   be  made   for   this  loss,  the  results  are  almost 


— R.  B.  B. 

identical  with  the  actual  amounts  of  hydrocarbons  taken. 
In  practice,  however,  this  trifling  error  may  be  neglected. 

— C.  A.  M. 
O'einc;  Determination  of  Unsaponifiable  Matter  in  Com- 
mercial   .      A.    A.    Shukoff.      Zeits.   angew.    Chtni 

1901,14,  [16],  391. 
The  author  criticises  the  method  proposed  by  P.  Neff  (see 
preceding  abstract),  for  the  determination  of  "the  unsaponi- 
fiable matter  in  commercial  oleine.  The  chief  source  of 
error  iu  the  determination  of  unsaponifiable  matter  lies  in 
the  presence  of  acid  soaps,  which  have  been  formed  by 
hydrolysis  of  the  soap  solution  before  extraction.  As 
these  acid  soaps  are  easily  soluble  in  the  solvents  (ether, 
petroleum  spirit,  &c),  generally  used  for  the  extraction, 
they  are  determined  with  the  unsaponifiable  matter  and 
thus  vitiate  the  results.  The  author  has  previously  pub- 
lished a  method  (see  this  Journal,  1898,  878),  by  which 
the  formation  of  these  acid  soaps  can  be  avoided."  In  the 
method  proposed  by  Xeff  (Joe.  cif.),the  conditious  are  such  as 
would  facilitate  the  formation  of  acid  soaps,  namely,  a 
dilute  alcoholic  and  only  faintly  alkaline  soap  solution. 
The  analyses  show  a  uniformly  too  high  proportion 
of  hydrocarbons,  and  the  actual  error  is  probably  still 
greater,  as  it  scarcely  appears  possible  to  extract  the  whole 
of  the  unsaponifiable  matter  from  a  soap  solution  by  a 
single  extraction. — A.  S. 

Fats  and  Waxes  ;    Optical  Examination  of .    G.  Marp- 

mann.     Cheni.  Rev.  Fettund  Harz.  Ind.   1901,    8     T4l 
65—68.  ' 

The  author's  method  is  based  upon  the  fact  that  the 
refractive  index  of  a  mixture  is  the  same  as  the  sum  of 
the  indices  of  the  individual  constituents.  An  ethereal  oil  of 
not  too  high  refractive  index  is  used  as  the  solvent.  Bees- 
wax is  soluble  in  all  ethereal  oils,  as  also  in  turpentine  oils 
and  terpenes,  but  not  all  of  the  solutions  are  so  homogeneous 
that  the  observed  refractive  index  corresponds  to  the 
calculated  values  of  the  wax  and  oil.  In  addition  to  clove 
oil,  the  author  tried  terpeneless  peppermint  oil.  This  oil 
gave  a  reading  of  50°  in  the  butyro-refractometer  at  40  C, 
corresponding  to  "D  =  1 -45930.  Equal  parts  of  wax  or 
fats  of  higher  melting  point  with  peppermint  oil  yield  a 
homogeneous  mixtine  at  4o:  C.  Such  a  mixture  of  wax 
and  peppermint  oil  gave  a  reading  of  47°  in  the  butyro- 
fractometer  at  40°  C,  and  from  this  the  refraction  of  the 
wax  was  calculated  to  be  (2   x   47)  —  50  =  44  . 

Ether,  chloroform,  higher   alcohols,  benzene,  &c.  are  less 
suitable  substances  for  the  admixture. — C.  A.  M. 

Glue  ;  Apparatus  for  Testing .     P..  Kissling.     Chem. 

Zeit.  1901,25,  [25],  264—205. 
The  author  has  improved  the  apparatus  for  testing  glue  by 
his  method  (this  Journal,  1900,  833)  so  that  the  melting- 
points  of  six  samples  can  be  determined  at  the  same  time. 
In  Fig.  1  A  is  a  copper  or  iron  vessel  which  is  filled  to  two- 
thirds  of  its  height  with  water  at  503  C.,  at  which  temperature 
it  is  maintained  by  means  of  a  small  flame.  B  is  a  cover 
which  fits  upon  A.  Its  bottom  is  coveted  with  an  asbestos 
board  on  which  icsts  a  ring-shaped  holder  for  the  test 
cylinders  and  thermometer.     Above  this  is  a  glass  plate  g. 
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In   makiug   :i   test  IS  grins,  of   the  glue  and  30  grins,  of 

-iter  are  left  over-night  in  a  small  Krlcniucv, r  flask,  which 

is  then  heated  in  the  water-hath  until  the  glue  has  completely 

1.     The  small  cylinders  are  filled  to  the  mark  with 

-     :tions  of  glue  at  a  temperature  of  about  40   C'.,closed 

Fig.  1. 


Fig.  2. 


with  corks,  and  placed  in  the  holder  C,  Fig.  2.  This  has 
two  false  bottoms  pierced  with  holes  for  the  tubes,  and  its 
bottom  consists  of  brass  wire-gauze.  The  cylinder  in  which 
the  thermometer  is  placed  is  charged  with  a  concentrated 
solution  (1:1)  of  the  best  leather-glue.  The  holder  is 
immersed  for  an  hour  in  water  at  15"-  C,  after  which  the 
tubes  are  transferred  to  the  thermostat  (Fig.  1)  and  the 
melting  points  noted,  i.e.,  the  temperatures  at  which  the 
perpendicular  edges  of  the  jellies  begin  to  fall. 

The  author  quotes  the  following 
conclusions  arrived  at  by  H.  Feith  : 
— The  determination  ol  the  melting 
point  has  been  found  to  give  very 
reliable  data,  especially  in  cases 
where  the  viscosity  determination 
did  not  do  so.  It  is  moreover,  in 
general,  preferable  to  the  latter,  for 
it  gives  immediate  results. 

A  table  of  the  comparative  re- 
sults of  the  viscosity  and  melting 
points  of  42  samples  is  given. 

In  the  mean  the  following  rela- 
tionships were  observed  :  —  A 
viscosity  of  2  corresponded  to  a 
melting  point  of  24°  U.  ;  viscosity 
3  to  m.  pt.  26°  C.  i  viscosity  4  to 
m.  pt.  28"  C. ;  viscosity  5  to  in.  pt. 
30°  C,  &c. 

A  deviation  of  more  than  +  1° 
C.  in  the  melting  point  calculated 
from  the  viscosity  figures,  was 
observed  in  15  of  these.  In  the  majority  of  the  exceptions, 
however,  the  mode  of  preparation  and  the  properties  showed 
that  the  melting  points  were  a  better  criterion  of  the  value 
of  the  glue  than  the  viscosity  figures.  (See  this  Journal, 
1898,  384  and  77C;    1809,  15  l".)— C.  A.  M. 

Hjw   Sugars;   Determination   of   the  Alkalinity  of 

A.  Herzfeld.     Bull,  de  1'Assoc.  <les  t  him.  de  Sucr.  et  de 

Dist     1901,   18;    [9],   702—703.  (From    Zeits.    Yet. 
deutsch.  Zuckennd.  Dec.  1900.) 

Tiik  following  rules  are  elaborated  for  the  determination 
of  the  reaction  (alkaline  or  not)  of  commercial  raw 
sugars  : — 


A  concentrated  solution  of  phenolphthaleln  is  mail 
dissolving  1  part  of  phenolphthaleln  iu  30  parts  of  90  per 
alcohol.      Neutral  distilled  water  is  to  be  used  ford 
the  sugar  to   be  auah  sed.     To  10  litres  of  the  wa 
of  the  above  phenolphthalein  solution  are  added,  ami 
enough  special  caustic  so. la   solution  (see  below)  to  ot 
a  faint  persistent  red   coloration.     This  water   must  al   » 
be  freshly  prepared,  only   a  reserve  for  one  or  two 
being  kept. 

Before  testing  the  sugar,  the   reddened  water  is  ne 
lised  with  the  exaet  quantity  necessary  of  special  - 
acid  (see  below).     The  alkalinity  of  'he  water  shord  . 
exceed  half  a  e.c.  of  acid  per  100  c.c. 

The  strength  of  the  dilute  sulphuric  acid  should  c  > 
spond  to  an  alkalinity  of  00001  CaO,  that  is.it  si 
emit  tin  0- 17")  grin.  1I3S»  )4  per  litre.  Acid  of  this  ■ 
is  easily  obtained  by  adding  36  e.e.  of  normal  sulpi  ic 
acid  to  9,864  e.c.  of  water.  The  caustic  soda  must  1  if 
corresponding  strength  to  the  acid,  due  litre  of  the  a 
thus  contains  u-14'3  grin.  NaOH. 

To  determine  the  alkalinity  of  a   sugar,  10  grras.  0    | 
sample  are  dissolved  in   100  e.e.   of  neutralised   « 
porcelain  dish.     If,  on  dissolving  the  sugar  in  the  in 
■..  .iter,  the  liquor  becomes  coloured  red,  the  sugar  mil 
considered    alkaline.      If    the   coloration   is    faiiu   o 
decisive,  a   little   sulphuric  acid  is  slowly  added.    I  it 
colour  changes,  the  sugar  is  to  be   considered  alk . 
not,  acid. 

With  very  dark   sugars,  more   than  100  c.c.  of  wa  i 
used  until  the  liquid  is  clear  enough  for  the  colour 
to  be  distinct  and  certain. — L.  J.  de  W. 

Formaldehyde  ;   Gasomctric  Determination  of 

E.  Riegler.     Zeits.  anal.  Chem.  1901,  40,  M 

When  hydrazine    sulphate   is   treated   with  a  soluti  0 
iodic  acid,  the  whole  of  the  nitrogen  is  set   free.    1  m 
aldehyde,    however,     with    hydrazine    sulphate,    foi 
hydra/one,  and  this  latter  body  does  not  yield  aie. 
when  acted  on  with  iodic  acid.     The  pn 
this  paper  and  based  on  these  facts  is  as  follow  i 
a  1   per  cent,  solution  of  hydrazine  sulphate  are  place  i 
nitrometer  together  with  about  20  c.c.  of  distilled  wate  n 
5  c.c.  of  a  10  per  cent,  solution  of  iodic  acid  are  alloi    ' 
run  in.     After  cooling,  the  contents  of  the  nitron 
vigorously  shaken  for  half  a  minute,  allowed  to  stai  « 
minutes,  and  the  volume  of  the  liberated  nitrogen 
read  off.     This  volume,  corrected  to  0°  C.  and  760   i 
pressure  is  called  V_. 

20  e.c.  of  the  above  solution  of  hydrazine  sulpha  • 
now  placed  in  a  small  flask,  and  5  or  10  c.c.  of  the  I 
of  formaldehyde  to  be  tested  are  added.     (The  quar 
formaldehyde  added  should  not  exceed  0"08grtn.)    •< 
shaking,  the  mixture  is  allowed  to  stand  15ininu' 
transferred  to  the   nitrometer  and  rinsed  in  with  20  . 
water.     5  c.c.  of  the  solution  of  iodic  acid  are  now  li 
At  the  end  of  10  minutes  the  apparatus  is  shaken  f  h" 
a  minute   (not  longer),  allowed  to  stand  two  ininut'  I 
the  volume  of  gas  read   off.     The  corrected  volume   tl 
instance  is  called  ;•  . 

As  1  mol.  of  hydrazine  sulphate  combines  with    jj 
of  formaldehyde  to  form  the  hydrazonc,  1  c.c 
at  0°  C.  and  760  m.m.  pressure  corresponds  to  8*7 
of  formaldehyde.     Therefore,  by  multiplying 
(V0— rj  by  the  factor  2 '7,  the  quantity  of  foruia  h. 
is  obtained  in  milligrammes. 

Results  of  actual  estimations  given  in  the  origin  * 
show  the  method  to  be  an  accurate  one. 

It  should  be  mentioned  that,  after  a  time,  the  hj  ' 
is  decomposed  by  the  iodic  acid,  but  in  the  short  tin  ■ 
to  carry  out  the  estimation,  this  decomposition  a  ■ 
affect  the  results. — W.  1'.  S. 

Camphor    Oil;  Determination  of  O 

II.  Lohr.     Chem.  Zeit.  1901,  25,  [27].  29- 

The  valuable   constituents   of    Japane- 
eamphor  and  safrol.     The  latter  is  only  eonl 
dark-coloured  oils,  which  have  a  specific  gravity  ■■'  '" 
or  under  unity.     Since  the  specific  gravity  vane-  a 
to   the   proportion   of  safrol,  that  property  is  ut  I 
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-running  the  value  of  tlie  oil.     The  oils  containing  oam- 

irc     valued    according    to    the    proportion    of    that 

stituent.     In    practice    the    camphor    is    extracted    by 

hi).',  and  pressing  the  separated  camphor;   the  oil  is 

illed  and  the  proper  fraction  again  cooled  ;  this  process 

ted  until  the  whole  of  the  camphor  is  obtained.    Th-3 

lUor  has   applied    this   procedure  to   the   estimation   of 

.  qvhorinthe  oil;  at  least  300  grins,  must  be  used.     If  the 

i a  high  percentage  of  camphor,  the  oil 

first  and  the  camphor  estimated  as  below.      In  the 

inflation  the   oil   is  divided  into  the  fractions  :  below 

220  ,  and  above  220  C.    The  second  fraction, 

ontnins   the   whole  of  the  camphor,   is   kept  in  a 

iing  mixture  for  1  hour,  the  camphor  filtered  off  on  the 

pump,  wrapped  in   filter  cloth,  then   surrounded   by 

-paper   and   pressed  for    30    minutes.      The    cake   is 

iped  in  fresh  paper  and  left  in   the   press   15  minutes, 

i  the  camphor  is  collected  and  weighed.     The  filtrate  is 

ionated   and   the   fraction    205° — 220°  C.  frozen   and 

ed  as   before ;  one   pressing  for   20   minutes   is   now 

tienfc     It  is  oecessary  to  distil  five  times  in  order  to 

it  the  whole  of  the  camphor.    The  test  analyses  quoted 

atisfuctorv. 

really  the  analyses  carried  out  in  a  State  institution  in 
0  have  been  quoted  in  commerce.     The  process  con- 
mingle  distillation;  the  fraction  195°— 2I5:  C, 
ies   on   cooling,    being   designated   "camphor 
j "."    The  author  has  examined   two  large  sample,  of 
liich  had  been  so  analysed  in  Japan  ;  they  were  stated 
itain  54-13  and  64'58  percent,  of  camphor,   whilst 
minor  found    by  his   process   19   and   21    per  cent. 
iwh.-A.  C.  W. 


Bark ;    Determination    of    A  Ikaloids 
A.   van   Kettel.     Zeits.   angew.    Chem.    1901,   [13], 
1-815. 

fa  imposed  method  is  a  modification  combining  the  lime 

monia-ether   methods  : — Four  grins,   of  the  finely 

a  dried  bark  are  triturated  in  a  mortar  with  2  grins. 

into  hydroxide  until   the  white  particles  of  the  latter 

gar  visible.     A  sufficient  quantity  of  ammonia 

I   to   5  c.e.)   is   then  added,    little    by   little,   and  the 

ii  re  well  stirred.     The  powder  is   now  transferred   to 

n  rlenmeyer  flask   and  covered  with  100  c.e.  of  ether, 

of  which  are  also  used  for  rinsing  the  pestle  and 

r.    The  contents  of  the  flask  are  vigorously  boiled  for 

.iutes  under  a  reflux  condenser,  after  which  the  flask 

t  :i  to  5  minutes  in  cold  water,  and  the  ethereal 

I  t  filtered  through  cotton  wool  into  a  separating  funnel, 

-k  and  the  powder  being  washed  with  SO  c.e.  of  ether, 

e  solvent  expressed  from  the  powder  by  means  of  the 

lj   ethereal  solution  is  shaken  for  three  minutes  with 
i|  of  10  per  cent,  hydrochloric  acid,  and,  after  standing 
linutes,  the  extract  of   the  alkaloids   is  run  off.  and 
repeated  with  5  c.e.  of  water. 
>n  containing  the  alkaloids  is  rendered  alkaline 
in  a  separating  funnel  with    70  c.e.  of  ether, 
and  for  five  minutes,  and  the  ethereal  extract 
!  with  2  c.e.  of  water,  and  transferred  to  a  weighed 
The  alkaliue  layer  is  again  shaken  with  50  c.e.  of 
tnncl   the   extract  added   to  the   first.     The  ether  is 
ft,  and  the  flask  dried  in  the  water-oven  until  the 
ies  constant. 
.ncthod  is   applicable    to   other  drugs     containinc 
-C.A.M. 

1  yhine  ;    Detection    and   Determination    of  . 

Me.     Chem.  Zeit.  1901,  25,  [27],  291-  292. 

t:B  recommends  that  a   liquid  to  be  examined 

j   plune,  after  extraction  in  acid  and  alkaline  solution, 

mixed  with  alkaline  bicarbonate  solution,  and 

",  ice  shaken  with  chloroform  containing  10  per  cent. 

nhoi  (this  Journal,  1900,  859— 8601.     In  a  quantita- 

j  lmation  of  morphine,  the  author  could,  in   certain 

■  'nly   extract  a  portion  of  the  alkaloid,   apparently 

tue   amount   of    bicarbonate    was    insufficient   to 

the  caustic  alkali  present.     The  remainder  of  the 

lould  he  extracted  when  the  liquid   was  acidified 


with  hydrochloric  acid  and  then  made  ammoniacal.  In 
experiments  with  0TJ2  grin,  of  morphine  hydrochloride  in 
15  c.e.  of  ammoniacal  solution,  S — 6  extractions  with  the 
alcohol-chloroform   mixture   were   required   to   obtain   the 

whole  <>f  the  alkaloid;  nine  extractions  were  required  to 
remove  O'l  gnu.  The  loss  of  morphine,  in  drying  the 
extracted  hydrochloride  during  one  hour,  is  counterbalanced 
by  the  impurities  extracted  by  the  chloroform. 

The  process  of  Marquis— neutralising  with  ammonia, 
heating  to  70c  C,  adding  sodium  bicarbonate,  and  -baking 
four  times  with  hot  acetic  ether— was  not  found  to  give 
good  results.  Partial  decomposition  of  the  alkaloid  is 
indicated  by  the  yellow  colour  of  the  solution.  The  reagent 
for  morphine  proposed  by  Marquis,  a  mixture  of  2  drops 
of  formalin  with  3  c.e.  of  strong  sulphuric  acid,  gives  a 
violet  coloration  with  less  than  0-1  mgrm.  of  the  alkaloid— 
a  reaction  much  more  sensitive  than  that  with  iodic  acid, 
though  it  cannot  be  used  positively  to  identify  the  alkaloid.' 
The  red  coloration  on  heating  with  hydrochloric  acid  con- 
taining sulphuric  acid,  and  the  green  and  violet  colorations 
obtained  on  adding  traces  of  iodine  solution  and  ether  after 
neutralisation  with  bicarbonate,  are  only  given  if  several 
tenths  of  a  mgrm.  of  morphine  are  present. — A.  C.  W. 

Morphine ;  Determination  of  ,  and  New  Heagent  for 

Alkaloids.  N.  A.  Orlow  and  P.  K.  Horst.  Farmaz.  J. 
1901,  40,  91 ;  through  Chem.  Zeit.  Rep.  1901,  25  r28l 
105—106.  '  L     J' 

Determination  of  Morphine  by  Looff's  Method. — Looff's 
method  for  the  determination  of  morphine  in  opium  (this 
Journal,  1896,  478  and  834),  consists  in  separating  it  by- 
means  of  sodium  salicylate.  The  authors  have  compared 
this  method  with  those  of  Dieterich  and  of  Fluckiger,  and 
found  that  Looff's  method  yields  smaller  quantities  of 
morphine.  Determinations  of  the  nitrogen  in  the  various 
preparations,  however,  led  to  the  conclusion  that  the 
morphine  prepared  by  Looff's  method  was  the  purest, 
since  it  contained  4-72  per  cent,  of  nitrogen,  as  against 
3-57  and  3-51  per  cent,  in  the  morphine  preparations 
obtained  by  the  other  methods ;  the  calculated  proportion 
of  nitrogen  in  morphine  is  4-91  per  cent. 

Alkaloids ;     Ammonium     Persulphate     as     a    Reagent 

for  . — With  cocaine,  ammonium  persulphate  gives  a 

colourless  precipitate  which  is  soluble  in  excess  of  the 
reagent,  separating  at  the  bottom  as  a  thick  colourless 
liquid.  With  strychnine,  ammonium  persulphate  yields  a 
granular  precipitate.  When  the  following  alkaloids  are 
mixed  with  sulphuric  acid,  ammonium  persulphate  gives  the 
following  colour  reactions  : — 

Chelidonine  :  yellow,  turning  green,  then  brown. 

Chelerythrine  :  violet,  turning  black. 

Sanguinarine  :  dark  brown. 

Corydaline  :  yellow,  then  dirty  green,  finally  dirty  yellow. 

Bulbocapnine  :  blue,  then  violet. 

Morphine  :  pale  orange. 

Codeine  :  orange. 

Narcotine  :  orange-red. 

Papaverine  :  yellow. 

Xarce'ine  :  violet,  turning  blood-red,  finally  yellow. 

Apomorphine  :  green,  turning  blue. 

Strychnine,  cocaine,  pilocarpine,  caffeine,  aconitine,  col- 
chicine, colchiceine,  and  quinine  give  no  coloration. 

—J.  F.  B. 
Cocaine  and  Di-iodo-cocaine  Hydriodide ;  Determination 

of .     W.  Garsed  and  J.   N".  Collie.      Proc.  Chem 

Soc.  1901,17,  [236],  89. 

The  object  of  this  research  was  to  find  a  method  for  the 
fairly  accurate  estimation  of  cocaine  in  small  quantity. 

The  estimation  of  cocaine  in  presence  of  cinnamyl-cocaine 
and  isatropyl  cocaine,  and  other  substances,  with  which  it  is 
associated  in  coca  leaves,  has  not  been  attempted,  the  method 
only  dealing  with  the  estimation  of  cocaine  when  free  or 
mixed  with  benzoyl  ecgonine  and  ecgonine,  the  products  of 
hydrolysis  of  pure  cocaine.  When  a  solution  of  cocaine  in 
the  form  of  a  salt  containing  about  1  per  cent,  of  cocaine 
base  is  titrated  by  adding  excess  of  decinormal  iodine 
solution  till  the  supernatant  liquid  contains  excess  of  iodiue. 
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:i  precipitate  of  di-iodo-cocaine  hydriodide,  C   II.  Nii.HII., 

rmed.     The   excess  of  iodine  in  solution  can   then   be 

estimated   by  a    decinonnal  sodium    thiosulphate  solution. 

II,,  compound  can   be  collected  and 

shed,  or  the  cocaine  estimated  by  the  amount  of  iodine 

caine  salt  can  be  used  since  the  potassium 

do  in  the  solution  reacts  with  the  salt,  producing  the 

iod  '-cocaine  hydriodide  is  a  remarkably  stable 

and  crystalline  compound,  crystallising  in  large,  glistening 

crystals  of  constant  composition. 

Cocaine   can   he   estimated    in    pre-. nee   of    eegoniue,   as 
ecgonine  tonus  a  soluble  iodo-coiiipound. 

Benzoyl  cgconine,  however,  interferes  to  a  considerable 
extent  with  the  estimation  of  cocaine.  Making  use  of  the 
fact  that  both  benzoyl  eegonine  and  egcouiue  are  insoluble 
in  ether  or  lichl  petroleum,  a  separation  can  be  effected,  as 
cccaine  is  soluble  in  both  these  solvents.  The  extracted 
,   d  be  weighed  directly  or  titrated  with  iodine. 


XXIY.-SCIENTIFIC  &  TECHNICAL  NOTES. 

ng  Precious  Stones.     U.S.  Cons.  Keps.,  May  190\  51. 

Is  a  lecture  on  precious  stones,  recently  delivered  before 
the  Industrial  Association  of  Kerlin,  Dr.  Immanuel  Fried- 
lsnder  said  that  the  testing  of  diamonds  is  comparatively 
siuinle.  The  common  test  for  hardness  suffices.  If  the 
resists  --rong  attacks,  .t  is  certain  to  be  genuine  ;  if 
it  does  not,  the  damage  is  insignificant,  as  only  an  imitation 
has  been  destroyed.  This  test,  however,  is  doubtful  with 
■rubies.  If  a  ruby  can  be  affected  by  a  steel  tile  or  by 
quartz.it  i<  surely  not  genuine;  but  such  a  test  with  a 
topaz  is  liable  to  injure  a  valuable  stone. 

The  test  for  hardness  is  of  no  avail  with  emeralds,  as  this 
stone  is  not  much  harder  than  quartz,  and  in  addition 
■sses  the  quality  of  cracking  easily. 

For  examining  rubies  and  emeralds,  the  optical  test  is 
best.  A  class  magnifying  about  one  hundred  times  suffices. 
Every  expert  knows  that  almost  all  precious  stones  have 
little  flaw?.  Nearly  every  ruby  and  all  emeralds  have  many 
defects,  which  are  so  characteristic  that  the  genuineness  of 
the  Btones  is  readily  established.  Such  a  test  is  very  neces- 
with  rubies,  because  the  imitations  are  very  deceiving. 
Their  colour  is  absolutely  durable  and  often  much  finer 
than  that  of  the  genuine,  although  it  may  be  stated  that  a 
somewhat  yellowish  tint  is  always  suspicious. 

The  only  reliable  way  in  which  genuine  rubies  cin  be 
told  from  imitations  is  by  thj  minute  nir  bubbles  of  the 
latter,  which  become  clear'y  visible  under  the  magnifying 
glass.  These  are  not  to  be  found  in  the  natural  gem  ;  on 
the  other  hand,  the  imitations  lack  certain  defects  charac- 
teristic of  genuine  rubies — certain  vacuums,  whose  outlines 
ii,  much  more  indistinct  than  those  of  the  air  bubbles  in 
imitations. 

True  emeralds  have  similar  characteristic  defects,  such  as 
inc'.osures  of  liquids  and  curious  dendrites.  .Sapphires  also 
show  peculiar  uetlike  formations. 

Aluminium  -mercury  Couple.  Part  III.  Chlorination  of 
Aromatic  Hydrocarbons  in  Presence  of  the  Couple.  The 
Constitution  of  the  Dichlorotoluenes.  J.  B.  Cohen  and 
11   Dakin.     Proc.  Chcm.  Soc.  19ul,  17,  [236],  91. 

The  authors  have  continued  their  investigation  on  the  action 
of  the  aluminium-mercury  couple  as  a  halogen  carrier  in  the 
preparation  of  the  chlorine  derivatives  of  the  aromatic 
hydrocarbons.  They  have  obtained  in  this  way  a  series  of 
chlorobenzenes  from  mono-  to  hexachlorobenzene  as  well 
as  mono-,  di-,  and  trichlorotoluenes.  Their  work  was, 
however,  chiefly  devoted  to  the  identification  of  the 
tlichlorotoluenes  formed  by  this  process — a  subject  which 
has  been  under  investigation  since  186G,  with  very  conflicting 
result-.  By  careful  fractional  crystallisation  of  the  following 
solid  derivatives  of  the  mixed  dichlorotoluenes,  nitro-, 
dinitro-,  sulphouic  acids  and  salts,  sulphonic  chlorides  and 
amides,  and  the  dichlorobenzoic  acids  obtained  by  oxidation, 
and  by  a  comparison  of  these  with  the  same  derivatives  of 
the  six  isomeric  dichlorotoluenes  which  tbey  haye  prepared 
in  a  pure  state,  the  authors  have  now  proved  that  four, 


namely.  (CII,  =  1).   1:2:3.    1:2:4,  1 :  2  :  6,  and  1  :S 
very  probably  1:2:5   dichlorotoluenes   are    formed   in 

reaction.     The  authors  propose   to   investigate  the 
toluenes  in  the  same  manner,  as  no  very  satisfactory 
has  been  given  of  the   nature   of  the  mixture  fori 
brominating  toluene. 

Magnesium  ami  Aluminium  ;  Reducing  Properties 

A.  Duboin.     Comptes  Kend.  132,'  [13],  826 
Maomsii  \t   or  aluminium  powder,  moistened  with  > 
and  fired  by  means  of  a  little  dry  magnesium  powdei 
burns    with    an    intensely    brilliant    flame.       Main. 
alumina)   and   hydrogen  arc  formed,  the  latter,  of  co  t 
immediately  burning  in  the  air. 

A  mixture  of  aluminium  powder  and  alumina,  ia 
proportion  of  four  atoms  to  one  molecule,  burns  brilli 
when  ignited  at  one  point,  forming  the  oxide  A1.0. 

Mixtures  of  magnesium  with  the   alkaline  earti; 
atmosphere   of  hydrogeu,  burn  when  inflamed  by  a  j 
burning  oxygen,  forming  magnesia  and  the  eorresp 
metal.     The  moist  magnesium  and  aluminium  powd 
referred    to,    burn    in    an  atmosphere   of  hyli 
inflamed  by  a  little  of  the  mixture  of  baryta  and  mil 
Boric  acid,  mixed   with    either   magnesium   or  alumu 
burns  in  hydrogeu,  when  inflamed   by  the  magnc- 
baryta  mixture  :  the  boron  produced  in  the  first  east 
free  from  magnesium  boride,  however.     Calcium  p 
and  magnesium  react  when  similarly  treated,  the  | 
being  apparently  calcium  phosphide  and  some  solid 
phosphide.     Potassium  chromate  and  aluminium  ■ 
vigorously,  torrents  of  potassium  being  evolved  a- 
but   when  operating  iu   an  atmosphere  of  hydr>_ 
potassium   combines  with  the  excess  of  hydrogen  pt   il 
The  collection  of  the  potassium  is  thus  hindered.— J. '  I 

Alkaline   Earth    Carbonates ;  Influence   of  Ale 

regard  to  the  Action  of  Acid  on  the .    C.  \  ■ 

Comptes  Rend.  132,  [11],  677— 678. 

Cakette  found  that  in  presence  of  absolute  alcoh 
or  hydrochloric   acid  reacts  on  calcium  carbonate,  bt  •■ 
sulphuric  acid  has  hardly  a  perceptible  action  on  i: 
organic  acids   such   as  acetic  have  no  action  at 
author  finds  that :  (i.)  Methyl  alcohol  or  aeetoni 
the  same    effect   as  ethyl   alcohol,     (ii.)   When  su!  ir 
acid  and  absolute  alcohol  are  left  in  contact  with  ex'  • 
calcium  carbonate,  the  conversion  of  the  acid  iut" 
sulphate,  though  slow,  is  after   some  months  0 
proportion   as   water   is   added,  the  action  1« 
rapid,  though   its  rate   diminishes  as  lime  goes  01 
perature    seems    to   have   little  influence.     Strontiu  si 
barium   carbonates  behave  similarly,  though  the   t  ' 
speed  with  barium  is  lower  than  with  calcium,     (iii.)  II 
acid  gives  similar  results  to  those  with  sulpho 
the  reaction  is  in  all  cases  very  much  slower  than  »   ' 
latter,     (iv.)  The  completion   of  the  action  of  h 
(with  alcohol)  on  excess  of  the  carbonates  is  not  int  <••!■ 
with  by  the  presence  of  excess  of  the  correspondint' 

Hydrolysis;  Influence  of  Temperature  upon  — 
Madseu.  Zeits.  physik.  Chem.  36,  -"JO— 304 
CeDtr.  1901,  1,  [13],  722. 
The  author  determined  the  value  of  the  constati 
equation  for  the  velocity  of  saponification  of  ethyl 
by  caustic  soda  at  10'  C.  and  40°  C.  The  value 
weie  2-24  at  10°  C,  13-17  at  39-33'  C,  and  1 
41-81°  C.  The  velocity  of  saponification  of  ethj 
by  potassium  cyanide  solutions  at  different  temp 
was  also  determined,  and  the  velocity  of  -aponifie. 
caustic  soda  in  presence  of  cane  sugar,  dextrose,  I 
lose,  that  is  by  the  sodium  compounds  of  these 
The  sugars  considerably  diminish  the  saponifying  ] 
the  caustic  soda,  this  being  probably  duo  to  the 
neutralisation  of  the  base  by  the  sugar, 
concentration  of  the  sugar,  C,  that  of  the  caustic  - 
C  that  of  the  saccharate,  then  CC,  =  KC..  The  ' 
K  was  determined  for  temperatures  from 
At  10-5°  C,  the  value  of  K  is  0-04486  for  far 
001328  for  dextrose,  and  0006915  for  Icviilo- 
these  figures  can  be  calculated  the  heat  of  ncutr 
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hal  would  bo  liberated  if  the  w  in  were  complete, 

nit  is  if  oo  hydrolysis  of  the  suits  took  place.  The 
ilcatated  values  are  3,302  for  saccharose,  5,342  for  dex- 
,,-c.  and  6,871  for  levulose.  The  value  calculated  in 
;-  way  for  hydrogen  cyanide  is  3,424,  as  against  2,960 
'  by  Berthelot. — A.  S. 

icotinlic  Acid ;   To.vicological   Investigation  of .     L. 

Vlarihe  ami  R.  IVry.     J.  Pharm.  China.   1901,  13,   [5], 
209—214. 

nit  authors  have  made  a  number  of  experiments  with  the 

ew  of  detecting   the    presence   of   cacodylic   acid   or   of 

In  the  bodies  and  secretions  of  persons  and  animals 

to  have   boon   subjected    to   a   treatmeut   with    sodium 

■t\  either  hypodermically  or  by  the  mouth.     The 

l  hair  of  a  patient  who  had   received  hypodermic 

■  of  this  substance  gave  (after  the  organic  matter 

I  been  oxidised  with  nitric  acid),  in   Marsh's  apparatus, 

tinct  arsenical  rings.     At  the   same  time,  an  odour  of 

odyl  was  detected  at  the  end  of  the  combustion  tube. 

idation  of  the  organic  matters  supposed  to  contain  cacodyl, 

h  ordinary  fusion   mi  Mure  and  potassium  nitrate,  after 

anient  with  nitric   acid  and  drying,  did  not  destroy  the 

odyl.      When   cacodylic    acid    itself    was   added   to    a 

mtity  of  fused  oxidising  mixture,  a  cacodylic  odour  was 

ily  detected  and  a  fugitive  blackish   coloration  appeared 

he  point  of  contact.     On  extracting  the   residue   with 

ite  sulphuric  acid,  and  precipitating  with   sulphuretted 

rogen,  the  characteristic  odour  could  be  detected,  after 

wing  the  liquid  to  stand  in  a  closed  flask  for  24  hours. 

h   of  the  arsenic  was  precipitated    as    sulphide,   but 

odour  of    cacodyl    present    overcame    that  of    the 

■buretted  hydrogen. 

.'ith  only  mere  traces  of  cacodylic  acid,  after  oxidation, 
ir-h  mirror  is  not  obtained,  but  the   odour  is  always 

he  urine  of  a  woman  examined  70  days  after  the  last 
of  sodium  cacodylate  had  been  given,  gave  a  feeble 
nical  mirror,  ^y  of  a  mgrin.  of  cacodylic  acid  gives  a 
net  odour,  and  the  whole  series  of  experiments  carried 
show  the  extreme  difficulty  of  decomposing  the  cacodyl 
— W.  P.  S. 

1  ids;  Action  of  Zinc- Dust  on  — — .     A.  Hebert. 
Comptes  Bend.  132,  [10],  633— 635. 

'ing  stearic  acid  with  zinc-dust  at  350° — 400°  C,  in 
avour  to  procure  unsaturated  acids  of  the  fatty 
i  was  found  that  the  products,  besides  carbon 
i  nd  water  (accounting  for  the  oxygen  of  the  stearic 
1  small  tptantities  of  gaseous  hydrocarbons,  consisted 

fo  te  most  part  of  liquid  and  solid  members  of  the  olefine 
v  fractionating  and  then  brominating  the  fractions, 

ra  us  members  of  the  series  from  C17  to  C90  were  found 

a  a  mixture. — J.  T.  D. 

chlitrglucose,  Acelochlorgalactose,  and  Acetochlor- 
tose.  Z.  K.  Skraup  and  Kremann.  Sitz.  Akad. 
ssensch.  Wien.   Zeits.  angew.   Chem.  1901,14,  [15], 

tallised  acetochlorhydrose  has  been  more  closely 

A,  and  it  is  shown  that  galactose  yields  acetochlor- 

'  I705(CSH30)4C1  in  an  exactly  similar  manner. 

sugar  yields  acetochlorlactose  at  the  ordinary   tera- 

ue  on  treatment  with  acetic  anhydride  saturated  with 

a   hydrogen    chloride.      It    crystallises    very    well, 

the  acetochlorsaccharose  prepared  in  the  same  way 

•irphous.      Both    acetochlorglucose    and    acetochlor- 

•j  >se  are  converted  on  heating  with  excess  of  phenyl- 

i  aue  into  compounds   C.,4H;iC03X6,  which  are  optically 

i  arc  probably  identical.— J.  F.  B. 

*  i»d  Soot  from  Various  Sources;  Mineral  Constituents 
I — •     W.X.Hartley  and  H.   liainage.    Proc.  Eoval 
0901),  97—109. 

r's  conclusions  are  as  follow  : — 
I  he  presence  of  nickel,  as  shown  by  the  examination 
i  house  and  other  chimneys),  is   not  positive 
•  '•   'hat  the  dust  from  the   clouds"  comes   from  other 
rresirial  source. 


2.  The  dust  which  fell  on  the  16th  and  17th  of  November 
1897  (in  a  garden  on  the  outskirts  of  Dublin,  remote  from 
any  factory  chimneys),  with  its  regularity  in  composition 
and  its  similarity  to  meteorites,  being  magnetic,  al  i 
comparative  freedom  from  extraneous  matter,  exhibits 
properties  which  are  quite  in  favour  of  it>  cosmic  origin. 
Moreover,  its  composition  is  totally  unlike  that  of  volcanic 
dust  and  Hue  dust  from  various  chemical  and  metallurgical 
works.  This  dust  for  the  most  part  fell  on  a  perfect!] 
calm  fine  night,  and  there  was  no  rain  for  24  hours  or  more 
afterwards. 

Phe  authors  draw  attention  once  more  to  the  very  wide 
distribution  of  gallium  in  very  minute  proportions  ;  it  "occurs 
in  all  aluminous  minerals,  in  flue  dust  of  vcrv  various 
kinds,  in  soot  and  atmospheric  dust,  also  in  a  great  variety 
oi  iron  ores.  Bauxite  contains  it  in  larger  proportion  than 
any  other  mineral,  but  tbe  quantity  even  in  this  substance 
is  very  small.  They  have  hopes  of  finding  it  concentrated 
in  some  mineral,  as  thallium,  caesium,  germanium,  and 
indium  are.  Indium  and  thallium,  the  other  members  of 
the  same  group  of  elements,  are  found  in  blende  and  pyrites, 
and  accordingly  gallium  might  be  expected  to  occur  in  a 
concentrated  state  in  a  sulphide,  arsenide,  or  similar  com- 
pound. Judging,  however,  from  its  analogy  with  aluminium, 
there  does  not  seem  to  be  much  probability  of  this. — L.  A. 

prices. 

Federation  of  the  Agricultural  Unions  of  Italy. 
Prize  Competition. 

Although  of  late  years  there  has  been  considerable  pro- 
gress in  the  methods  of  preparation  of  the  different  sorts  of 
sulphur  used  for  combating  diseases  of  plants,  and  the 
demand,  in  consequence,  has  greatly  increased ;  yet  the 
methods  actually  employed  for  estimating  the  degree  of 
fineness  of  these  preparations  are  now  antiquated,  and 
leave  much  to  be  desired,  especially  as  regards  the  mixtures 
of  sulphur  and  copper  sulphate. 

The  Federation  of  the  Agricultural  Unions  of  Italy, 
together  with  the  Agricultural  Unions  of  Padua  and 
Florence,  considering  the  necessity  of  encouraging  special 
studies  on  this  subject,  and  having  obtained  contributions 
from  many  other  agricultural  unions,  has  now  decided  to 
open  an  international  prize  competition  for  the  sum  of 
1,000  frs.  in  gold,  to  be  awarded  to  the  person  who  discovers 
and  makes  public  the  best  method  for  obtaining  exact  and 
constant  results  in  the  determination  of  the  fineness  of  the 
flowers  of  sulphur,  and  of  mixtures  of  sulphur  and  copper 
sulphate. 

Competitors  must  send  in  their  papers  in  a  sealed 
envelope  to  the  head  office  of  the  Federation  (Ufficio  direttivo 
delta  Federazione  italiana  dei  Consorzi  agrari,  Piacenza 
Italy)  before  March  1,  1902. 

The  papers  will  be  examined  by  a  special  commission  to 
he  named  by  the  "  Keale  Accademia  dei  Lincei,  Borne," 
whose  decision  will  be  without  appeal. 


Piacenza,  March  1,  1901. 


E.  Cavaltebi, 

President. 

G.  Baineri, 

Director. 


Fortschritte  der  Theerfarbenfabrikation  und  ver- 
wandter  Industriezweige.  An  der  Hand  der  syste- 
matisch  geordneten  und  mit  kritischen  Anmcrkungen 
versehenen  Deutschen  Beichs-Patente.  Dargestellt  von 
Dr.  P.  Friedlaender,  Vorstaud  der  chem.  Abtheilun" 
des  k.  k.  tech.  Gewerbemuseums  in  Wien.  Funfter  Theil. 
1897 — 1900.  Julius  Springer's  Verlag,  Berlin.  1901. 
Price,  M.  40. 

Large  8vo  volume,  containing  preface,  table  of  contents 
and  text,  rilling  960  pages.  This  is  followed  by  an  index 
of  German  patent  numbers  of  Volumes  I.  to  V.,  also  of 
French  patents,  English  patents,  and  American  patents. 
Finally,  there  are  the  alphabetical  indexes  of  patentees  and 
subjects. 
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The  subjects  represented  by  the  patent  abstracts  in  this 
work,  are  grouped  as  follows  : — 1.  Intermediate  Products  of 
the  Coal-tar  Industry.  II.  Triphcuylmcthane  Dye-stuffs.  III. 
Anthracene  Dyestuffs.  IV.  lmidoquinono  Dyestuffs.  V. 
Aeridine  Dyestuffs.  VI.  Indigo.  VII.  Sulphur  Dyestuffs. 
7IH  i«o  Dye*.  IX  Dyestuffs  and  Compoonda  of  Various 
Composition ;  Dyeing  and  Printing  Processes.  X.  Phar- 
maceutical Products.     XI.  Appendix. 

lNl>IK4TORKN       DER       ACIDIMKTKIK      I  ND      ALKALIMETRY. 

Von    Dr.    Fritz  Glaser.      C.    W.    Ereidel's    Veilag, 
Wiesbaden.     1901.     Price  M.  3.20. 

8vo  volume,  with  preface,  tabic  of  contents,  1 24  pages  of 
subject-matter,  and  the  alphabetical  index.  The  work  is 
divided  into  two  parts,  the  General  and  the  Special 
Sections.  Gkneru.  : —  1.  Characteristics  of  Indicators. 
II  (Tie  of  a  Substance  as  Indicator.  III.  Classification  of 
Indicators.  IV.  I'se  of  Indicators  on  the  basis  of  this 
■  lication.  V.  Delicacy  of  Indicators.  VI.  Theory  of 
Indicators.  VII.  Influence  of  different  Neutral  Liquids. 
VIII.  Influence  of  the  Reaction  Products  and  of  the  Salts 
occurring  in  Solution.  IX.  Behaviour  of  Indicators  in  Hot 
Solutions.  X.  Control  of  Xormal  Solutions.  XI.  Classifi- 
cation of  New  Indicators.  Special  :  —  (i.)  Indicators 
sensitive  to  Alkalis.  (ii.)  Semi  -  sensitive  Indicators, 
(iii.)  Indicators  sensitive  to  Acids,  (iv.)  Less  important 
Indicators,     (v.)  Test  Papers. 

Chkmisch-teohnisches  Repertorium.  Uebersichtlicher 
Berieht  uber  die  neuesten  Erfindungen,  Fortschritte  und 
Verhesserungen  auf  dem  Gebiete  der  technischen  und 
industriellen  Chemie,  mit  Hiuweis  auf  Maschinen, 
Apparate  und  Literatur.  Hcrausgegeben  von  Dr.  Emu. 
.Kcobsen.  39.  Jahrgang.  1900.  Zweites  Halbjahr.  Erste 
Halite.  Mit  in  den  Text  gedruekten  Illustrationen. 
R.  Gaertner's  Verlagsbuehhandlung,  Hermann  Heyfelder, 
Sehonebergerstr.  26,  Berlin,  S.W. 

This  is  the  number  of  the  "  Repertorium  "  for  the  first 
half  of  the  second  half-year  of  1900.  It  treats  of  the  fol- 
lowing subjects  : — I.  Building  Materials,  Cements,  and 
Artificial  Stone.  II.  Dyestuffs,  Dyeing,  and  Calico  Print- 
ing, Coal-Tar  Products.  III.  Fats,  Oils,  Illuminating  and 
Heating  Materials.  IV.  Fermented  Liquors.  V.  Tanning, 
Leather,  and  Glue  Manufacture.  VI.  Textiles.  VII.  Glass 
and  Earthenware.  VIII.  Wood  and  Horn.  IX.  India- 
rubber  and  Gutta-peroha.  X.  Cements  and  Adhesives, 
XL  Lakes,  Varnishes,  and  Paints.     XII.  Metals. 

Guide  to  the  Search  Department  of  the  Patent 
Office  Library,  with  a  Dictionary  of  "  Trade  or 
Fancy  "  Words.  (Patent  Office  Library  Series, 
No.  4.)  Published  at  the  Patent  Office,  25,  South- 
ampton Buildings,  Chancery  Lane,  London,  E.G.  1901. 
Price  6d. 

Chimh  dbg  Matieres  Colorantes  Organiqueb.  Par 
B.  Nietzki.  Avec  Prefaces  de  C.  Fkiedei.  et  E. 
Noelting.  Traduite  sur  la  III'  edition  allemaude,  et 
mise  au  courant  des  derniers  progres  d'apres  la  IV 
edition  allemande  par  Charles  Vaucher,  Camille, 
Favre,  et  Alfred  i  rmor.  (ieorges  Carre  et  C.  Xaud, 
Bditenrs,  3,  rue  Racine,  3,  Paris.     1901.     10  fr. 

Tins  work  commences  with  two  prefaces,  the  first  by 
E.  Noelting,  the  second  by  C.  Friedel.  Then  follows  an 
introduction  of  30  pages,  and  subject-matter  of  392  pages. 
The  work  concludes  with  a  table  of  contents  and  the  alpha- 
betical index,  and,  finally,  a  bibliographic  index.  The 
subject  is  treated  under  the  following  subdivisions : — 
I.  Nitrated  Colours.  II.  Azo  Dyestuffs.  III.  Dyestuffs 
<lt  rived  from  the  Hydrazones  and  Pyrazolones.  IV.  Oxy- 
quinones  and  Quinone-oximes.  VI.  Dyestuffs  derived 
lrom  Imidoquinone,  viz.,  the  ludamines,  Indophenols, 
Thiazines  and  I  rues  and  Oxazones,  Azines, 

Inilulim  -,   Quii  and    FJnorindines.     VII.  Aniline 

Mack.  VIII.  Dyestuffs  derived  from  Quinoline  and 
Aeridine.  IX.  Thiazol  Colours.  X.  Oxyketones,  Xan- 
tbones,  Flavoues,  &c.  XI.  Indigo  Group  of  Colours. 
XII.  Dyestuffs  of  unknown  constitution,  among  which  are 
Canarine,  Murexide,  Cochineal,  &c. 


Cralit  Report. 

LEGISLATION. 

A  Bill  to  amend  the  Akali,  &c.  Works  Rbqulatio 
Act,  1881. 

Be  it  enacted  by  the  King's  most  Excellent  Majesty,  I 
and  with   the  advice    and  consent  of  the   Lords  Spirihi 
and  Temporal,   and   Commons,  in  this  preseut  Parliame 
assembled,  and  by  the  authority  of  the  same,  as  follows :- 
1. — (1.)  Paragraph  (i)   of  section  3   of  the  Alkali,  ,v 
Works   Regulation   Act,  1881,  is   hereby  repealed,  and  tl 
following  paragraph  shall  be  substituted  therefor: — 
"  (6.)  Of  the  acid  gases   of  sulphur,  or  of  sulphur  to 
nitrogen,  which  are  evolved  in  the  process  of  man 
facturing  sulphuric  acid  or  sulphates  in  the  work, 
such  an  extent  that  the  total  acidity  of  those  gases 
each  cubic  foot  of  residual  gases,  after  completion 
the  process  and  before  admixture  with  air,  suiobi , 
other  gases,  does  not  exceed  what  is  equivalent 
four  grains  of  sulphuric  anhydride." 
(2.)  In   section  four  of  that  Act  the  words  from  " 
addition  "  to  "  last  preceding  section  "  shall  be  i 
and  the  following  words  shall  be  substituted  therefor:— 

"In   addition    to    the   condensation   of    acid    gai 
aforesaid,  the  owner  of  every  alkali  work  shall  use  i 
practicable  means   for   preventing  the  discharge  into 
atmosphere  of  all  noxious  gases  and  of  all  offensive  pi 
evolved  in  such  work,  or  for  rendering  such  gases  harm 
and  inoffensive  when  discharged,  subject  to  the  qualifical 
that  on  the  basis  of  the  amount  of  acid  gas  per  cubic  f 
no   objection   shall    be   taken   under    this  section  by 
inspector: — 

"  (a)    To  any  muriatic  acid  gas  in   the  air,  smoke 
chimney  gases  escaping  into  the  ntmosph.  I 
an)-  process  by  a  chimney  or  exit  flue  when 
amount  of  6uch  acid  gas   in  each  cubic  foe' 
smoke,  or  chimney  gases,  so  escaping  does  not 
the  amount  limited  by  the  last  preceding  section 
"  (6)  To  any  acid  gases  of  sulphur,  or  of  sulphui 
nitrogen,  in  the  residual  gases  escaping  b\ 
flue  from  any  process  connected   with  the  D 
tine  of   sulphuric   acid  or  sulphates,  where 
acidity   of   such   acid   gas,  in    each    cubic 
residual  gases  so  escaping,  after  completion  of  J 
such  process  and  before  admixture  with  ail 
or  other  gases,  does  not  exceed  the  aniouo 
by  the  last  preceding  section." 
(3.)  In  section  eight  of  that  Act  the  words  from"  K- 
to  "sulphuric  anhydride"  shall  be  repealed,  and  th- 
ing words  shall  he  substituted  therefor  : — 

"  Every  sulphuric  acid  work  as  defined  in  the  sell  "" 
to  this  Act  shall  be  carried  on  in  such  manner  as  t 
the  condensation  to  the  satisfaction  of  the  chief  insp'or. 
derived  from   his  own  examination  or  from  tl 
other  inspector,  of  the  acid  gases  of  sulphur  or  oi 
and   nitrogen,   which   are  evolved  in   the  proc 
manufacture  of  sulphuric   acid  in   that  work,   to  -' 
extent  that  the  total  acidity  of  those  gases  in  each   «' 
foot  of  residual  gases,  after  completion  of  the  , 
before  adirixture  with  air,  smoke,  or  other  gas' 
exceed    what   is    equivalent   to   four   grains  of  ml  i' 
anhydride." 

(4)  In   section  nine  of  that  Act  the  words  fron  ' ' 
objection"  to  "last  preceding  section "  shall  be  rejp 
and  the  following  words  shall  be  substituted  thei 
"On  the  basis  of  the  amount  of  acid  gas  pc 
no    objection   shall    be   taken   under    this   section 
inspector  to  any  acid  gases  of  sulphur,  or  of  snlpo 
nitrogen,  in   the  residual  gases  escaping  by  i 
from   any   process   connected    with    the    man 
sulphuric  acid   where  the  total  acidity  of  such  sen  • 
in   each   cubic   foot   of   residual   gases   so   e* 
completion  of  any  such  process  and   before  admiztu 
air,  smoke,  or  other  gases,  does  not  exceed   Uw 
limited  by  the  last  preceding  section." 

2.— (1.)  This  Act  may  be  cited  as  the  Alkali 
Keaulation   Act    1901,  and  this  Act  and  the   Alk 
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Regulation  Act,  1881,  ami  tlie  Alkali,  &c.  Works 
od  Act,  1892,  may  be  cited  together  us  the  Alkali, 
.  Regulation  Acts,  1881  and  1901. 
I    lhis  Act  shall  conic  into  operation  on  the  first  day 
I   uuarv  one  thousand  nine  hundred  and  two. 

TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

IsiHIMl  [>I  UK    Dl'TIES    OX    SlGAR    IX    THE 

United  Kingdom. 

Parliamentary   paper   has  been  issued,  containing  a 
■  of  the  statement  relating  to   intermediate  duties  on 
•node   by    the    (  'hancellor  of  the    Exchequer    when 
ihe  Budget."     The  statement  consists  of  the  fol- 
>  ; '•■  tabic  showing  the  '  intermediate  duties  'referred  to 
IT  resolution  "  : — 


Degrees  of  Polarisation. 


•Percentage 
of  Duty  on 

Refined 

Sugar— i.e., 

of  4s.  2</.  a 

Cut. 


Duty  per 
Cwt. 


1 

».    J. 

4S-0 

2    0 

no) 

exceeding  77  . . . 

496 

2    0-8 

n 

„ 

;k... 

5f2 

2    1-6 

„ 

,, 

re... 

52 -S 

2    2-4 

n 

_ 

80... 

51-4 

2    3"> 

80 

,, 

81... 

56-0 

2    4 

si 

82... 

37-6 

2     4-8 

• 

83... 

W8 

2    i'i 

„ 

„ 

84... 

tiro 

9   »;•.-. 

M 

„ 

„ 

83... 

62 'S 

2  r* 

„ 

„ 

86... 

6V6 

t  s-s 

M 

n 

„ 

67... 

86'4 

2    9-2 

87 

„ 

,, 

>n  . . . 

«-4 

2  10-2 

•- 

„ 

„ 

89... 

70-4 

2  11-2 

„ 

, 

90  ... 

72-3 

3    0-4 

H 

„ 

„ 

91 . . . 

75-2 

3     1*6 

n 

„ 

„ 

92... 

77'6 

3    23 

., 

„ 

93  . . . 

80-0 

3    4 

., 

„ 

9*... 

S2-4 

3     5'2 

M 

,. 

„ 

95... 

84-8 

S    6'4 

.. 

„ 

96 . . . 

87-2 

S    76 

„ 

., 

97  ... 

89-6 

3    8'S 

„ 

„ 

920 

3  10 

ioo-o 

4    2 

1 

sents  not  only  the  percentage  of  the  full  dtitv 
fa  given  polarisation,  but  the  halfpence  and 
ible.    Therefore  lou;  =  5Mi/..  or  is.  id  ■ 
-t-/. 

Gold  and  Platinum  Salts  in  Sweden. 

illowing     alteration    approved    by    the    Swedish 

r.t  on  the  1 1  th  April,  has  been  made  in   the  duty 

e  ain    imports     into    Sweden.      Chloride   of    gold, 

I  n-chloride  of  gold,  sodium-chloride  of  gold,  potas- 

1   chloride  and  chloride  of    platinum  are  in 

c  dutiable  at  the  rate  of  8  ore  per  kilog.  (4s.  6\d. 

mstead  of  at  the  rate  of  15  per  cent,  ad  valorem  as 

ethnical  preparations  not  specially  mentioned  in 

United  States  of  America. 
Customs  Decisions. 

<B  is  a  list  of  some  Decisions  relative    to  the 
i>  of  the  United  States  Customs  Tariff  which  have 
l*en    issued    by   the    Treasury   Department    at 
n  for  the  guidance  of  United  States  Customs 
i  others : — 

—  Ihe  article  known  as  euteh  and  dealt  in  as  such 

n  years,  although  no*  the  product  of  the 

•Iiu   tree,  is   entitled   to  free  entry  under  the 

aragraph  542  of  the  tariff.     As  an  article 

the  adoption  of  the  tariff,  was  well  known 

by  a  name  used  in  the  Act,  it  is  entitled  to 

on  under  the   said    name,   irrespective    of    >he   j 

m  which  it  is  derived  or  the  process  of  its  pro- 

' i;'~*°"caued   "brilliant   star   matches,"  "gold 
brilliant  green  matches,"  "bengulische  matches," 


and  "  meteor  matches  "  arc  not  dutiable  as  matches  under 
paragraph  423  of  the  tariff,  but  are  fireworks  dutiable  at  ther 
rate  of  20  per  cent,  ad  valorem,  under  section  6  of  the 
Tariff  Act,  as  unenumcrated  manufactured  articles.  Such 
articles  are  made  and  used  only  as  pyrotechnical  playthings, 
and  have  no  practical  use  whatever. 

Gutta-percha  Manufactures  (Chatterton' s  Compound). 

The  article  known  in  commerce  as  ■' t'hatterton's  com- 
pound," which  is  made  from  tar,  resin,  and  gutta-percha,  is 
found  to  be  composed  in  chief  value  of  gutta-percha,  and  is, 
therefore,  held  to  be  dutiable  under  the  provision  for  manu- 
factures of  that  substance  in  paragraph  150  of  the  tariff  at 
the  rate  of  35  per  cent,  ad  valorem,  and  not  as  a  chemical 
compound  under  paragraph  3. 

Recovered  Olive  Oil. — -The  article  known  as  "  recovered 
olive  oil,"  an  oil  obtained  in  cleaning  wool  and  containing 
30  per  cent,  of  olive  oil  and  its  fatty  acids,  as  against 
70  per  cent,  of  petroleum  and  wool  grease,  is  not  entitled  to 
free  entry  as  olive  oil  for  manufacturing  purposes  under 
paragraph  626  of  the  tariff,  but  is  dutiable  under  paragraph 
3,  as  an  expressed  or  rendered  oil  not  specially  provided 
for,  at  the  rate  of  25  per  cent,  ad  valorem. 

Olive  Solide. — Merchandise  described  as  "  olive  solide  " 
is  dutiable  under  the  provision  for  "  extracts  or  decoctions 
of  logwood  or  other  dyewoods"  in  paragraph  22  of  the 
tariff  at  the  rate  of  seven-eighths  of  1  cent  per  lb. 

Products  of  Crude  Petroleum. — All  invoices  relating  to 
products  of  crude  petroleum  must  he  accompanied  by  a 
United  States  Consular  certificate  showing  the  place  where 
the  petroleum  contained  therein  was  produced.  In  the 
absence  of  the  requisite  evidence,  liquidator,  of  the  entry 
w  ill  be  suspended  and  the  duties  estimated  at  a  rate  equal 
to  that  levied  by  the  country  imposing  the  highest  rate  of 
duty  on  such  petroleum.  (See  also  Board  of  Tradp. 
Journal  for  the  Hth  March  last,  p.  640.) 


I.— GENERAL. 

German  Patent  Office  dorixg  1900. 
Chen:.  Zeit.,  April  10. 
The  number  of  applications  increased  from  21,080  in 
1899  to  21,925  in  1900.  The  number  of  patents  granted 
increased  in  still  greater  proportion  :  from  7,430  to  8,784. 
The  expired  and  terminated  patents  numbered  5,854 ; 
25,115  remained  in  force  at  the  end  of  the  year.  Up  to 
the  present,  996  patents  have  remained  in  force  the  longest 
allowable  time  of  15  years.  Of  these,  the  class  of  dvestuffs 
claims  more  than  any  other,  namely,  72. 

Mineral  Production-  of  Germixt. 

Eng.  and  Mining  J.,  April  27,  1901. 
The    coal    production    of   Germany    for  the  year    1900 
is  given  by  the  preliminary  reports  of  the  Government,  as 
below,  in  metric  tons  : — 


1900. 


Changes.      Per  Cent. 


Coal 

109,271,:26     I.    7.631.973 
40,279,332     1     6,0; 

7-4 
17-5 

14:>,551,05S     I.  13,706,639 

Wl 

The  very  considerable  increase  in  brown  coal  was  due 
to  the  opening  of  new  mines  and  the  more  active  working 
of  old  ones.  Besides  home  sales,  there  was  a  considerable 
demand  for  export  to  Austria  during  the  strike  of  the 
miners  in  that  country. 

The  production  of  metallic  ores  in  Germany  and  Luxem- 
bourg is  reported  as  below,  in  metric  tons  : — 


1899. 

1900. 

Changes. 

Per  Cent. 

ls,0iH,3>;7 
771.77.-. 
639,215 
148,230 

I.  974,732 
I.    41,156 
D.    25,141 
D.      3,860 

5-4 
5-6 
38 
27 

lo 
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The  output  of  mineral  products  of  minor  Importance  was, 
in  metric  tons : — 


Graphite 

Asphalt 





Kainit 

- 

Silver  and  told  ore 



nickel,  and  bismuth 

Uranium  and  tungsten  ore . . 



■  ■re 

■ 

Amnite    and    alumina    sol- 


5,11V, 
1,106.159 

13.506 

7-J 
1.270 

144.633 
583 


12,537 

M 

4,493 

IS 

109.  H7 


Changes. 


! 

I.    1  I ."-  >  1 3 

- 
I 

- 

1.  iv.:;7» 

til 

969 
;i 
I 


I). 

1. 
P. 

I. 

I. 


D.  7 

1>.     2.186 

-  ia 

1.    -Jl>2» 
1'.         1S3 


It  will  be  seen  that  there  was  an  increase  in  almost  all 
the  mineral  products.  This  was  especially  marked  in  the 
group  of  potash  salts,  of  which  Germany  has  at  present  a 
practical  monopoly. 

Colouring  Plants  in  German  Ekt  Africa. 
Foreign  Office  Annual  Series,  No.  2568. 

Although  plants  containing  colouring  matter  are  nowa- 
i  of  reduced  value,  yet  an  examination  is  at  present  being 
made  of  the  wild  Indigofera,  of  the  yellow  wood  of  the 
Cardiogyene  Afrieana,  of  the  yellow  bark  of  the  Oehna 
Alboserrata  and  the  Zanthoxylon,  of  the  red-coloured 
Randcia  malleifi  ra,  and  of  the  purple  Cassia  goratensis. 

Thousands  of  beautifully  coloured  hand-made  mats  of 
plaited  straw  are  exported  yearly  tc  Zanzibar,  Arabia,  and 
India.  The  colours  used  are  five  in  number,  and  it  may  not 
bo  misplaced  to  record  here  how  the  natives  obtain  them. 

Red.— A  yellow  root.    Curcuma   (Kiswahili,   Manjano'), 

found   almost  everywhere,  is   dried,  stamped,   and  left  to 

t or  a  week  in  a  little  alum  and  water.     This  mixture 

is  then  boiled  together  with  a  red  root,  the  liubia  Cordifolia 

(Kiswahili, fua  ),  which  is  imported  from  India. 

1  r. —  A  piece  of  the  bark  of  the  Namuvele  acacia, 
called  in  Kiswahili.  Mungamo,  is  pounded  in  a  mortar  and 
boiled  with  the  strip  of  mat  it  i>  intended  to  colour. 

Orange. — The  same  process  is  performed  as  with  yellow, 
a  little  curcuma  is  added. 

. — The  strip  of  mat  is  boiled  with  a  concoction 
made  up  of  the  green  have-  of  Ricinus  communis,  Jatropha 
curcas,  and  Cordyla  Afrieana  (Kiswahili,  mche),  which 
have  previously  been  bruised. 

II.— FUEL,  Etc. 
Consimition  of  Coal  Dust  in  Germany. 
U.S.  Cons.  Reps.,  May  1901. 
Many  experiments  have  been  made  of  late  to  fire  furnaces 
with  coal  dust,  principally  with  apparatus  having  some  form 
of  fan  blower  to  introduce  the  fuel  into  the  furnace.  Not 
much  success  has  attended  the  application  of  these  devices. 
The  Schwarzkopf!  apparatus  has,  however,  met  with  favour 
in  Germany,  owing  to  the  facility  it  affords  for  utilising 
slack  or  low-grade  coal.  A  German  Imperial  Commission 
appointed  to  test  smoke-consuming  appliances  made  trials 
of  this  apparatus,  and  the  report  is  favourable.  As  to  the 
conditions  of  the  process,  a  highly  heated  fire  chamber  is 
cecessary  for  the  ignition  of  the  coal  dust.  Contact  with 
the  boiler  walls  interferes  with  ignition,  so  that  in  fitting  up 
a  boiler  for  coal-dust  firing  a  fire  chamber  lined  with  fire- 
proof material  has  to  be  provided,  because  only  such  a 
chamber  can  be  kept  constantly  at  the  required  high 
temperature.  This  is  most  easily  accomplished  with  flue 
boilers  when  the  fines  are  lined  for  a  length  of  from  5  to 
8  ft.  with  fireproof  material.  Metallurgical  firings  do  not 
offer  any  difficulty  to  the  arranging  of  the  fire  chamber, 
becau-e  the  whole  furnace  possesses  the  high  temperature 
required.  In  these  eases,  the  tire  chamber  can  he  consider- 
ably shorter. 


The  necessity  of  a  fire  chamber  is  not  an  incom 
but  a  special  advantage  in  coal-dust  firing,  bscauseil  iosi 
a  perfect  combustion,  n  high   temperature  of  th, 
the  start,   and  protection   against  the  formation  ol 
flames.     At  high  temperature,  there  will  be  alwai 
combustion   to  carbon    dioxide    and   water,   whili 
temperature  the  more  refractory  hydrocarbons  do 
at  all,  or  but  imperfectly,  causing  the  formation  ol 
smoke.     Finally,  these  chambers  offer  for  boiler  Brine 
case  of  stoppage,  the  advantage  that  by  the  heat 
the  fireproof  walls  the  steam   pressure  is  longer  main::.: 
The  apparatus  seems  also  to  insure  a  smokeless  combu..   \ 

IIT.—TAR  PRODUCTS,  PETROLEUM,  E 
Petroleum  Industry  of  Russia. 
U.S.  Cons.  Reps.,  May  1901. 

At  present  the  principal  object  of  the  trade  is  rcsid 
tor  fuel,  the   heavier   the  crude  the   better   price  it  hi  .. 
Bibi-Eibat   crude  contains   some   benzine  and  a  trifle 
illuminating  oil  than  the  crude  from  the  other  di- 
less  residuum  ;  consequently   it  is   at   present  worth 
three-fourths   to  one-half  a  kopeck  per  poo: 
crude  from  the  other  fields.     There  is  some  crude  i 
other  districts   which  brings   1  kopeck  per  pood  m 
the  ordinary  oil,  because  it  is  sufficiently  heavy  t 
as  fuel  without  the  necessity  of  running  it  through  tlit 
to  take  off  some  illuminating  distillate. 

Refining. — The  results  of   refining  in  1899 -' 
clearly  that  the  principal  object  of  the  refiner  ch 
residuum  in  the  beginning  of  the  year  to  illuaiii 
the  last  four  months  of  the  year,   the  yield  from  the 
the  first  eight  months    being  24-S    per  cent,  refii 
56-59  per  cent,  residuum,  while  in  the  last  four  mot 
was  31-78  per  cent,  refined  and  4835  per  cent,  r,-.- 
This  state  of  affairs  was  in   a  measure  reversed  in  19 
the  yield  the  first  three  months  of  the  year  \\ 
cent,   refined    and    52-5    per   cent,   residuum,   «hil  :1 
average  for  the  year  was  25  ■  52  per  cent,  refined  and    0 
per  cent,    residuum,  against   an   average  for  the  pr  n 
year   of   26-48    per   cent,   refined    and    54-  75    per  s 
residuum.     This  change  was,  of  course,  due  lo  the  i  » 
in  the  price  of  refined. 

A  committee  of  the  petroleum  trade  made  la 
was  said  to   be  a   very  thorough  investigation  of  tl  o; 
ditions    existing   in  the  Kussian  rural  district -. 
to   forming    an    intelligent    idea    of    the    possibilii 
increasing  the  home  consumption  of  refined  oil,  wil  il 
reported  in   the  press,  the   most  appalling  discovcrii  »l 
the   poverty  of  the  peasantry  as  far  as  an  iUumil 
concerned.    The  report  of  this  committee  no 
sensation  for  a  time,  but  I  have  not  been  able 
copy  of  it.     The  gist  of  it  was  that  practically  there 
refined  consumed  in  Russia  j  that  the  price  in  all 
railway   towns   was,   for  the   majority  of  t'- 
prohibitory.     This  is  confirmed   by   the   emu 
consumption. 

A  great  change  might  be  wrought  by  the  aboliti* 
60  kopecks  per  pood  (30-91  cents  per  36-112  pouu 
With   her  immense  population  and   long  wil 
days,  were  the  tax  abolished,  Russia  might  easi!) 
more  refiaedthan  the  present  known  territory 

Residuum. — Xo  increase  in  the  demand  for  resi 
expected  this  year,  because  of  the  anticipate 
the  production  of  coal  from  the  mines  with  which  r 
has  been  competing,     A  meeting  of  mine  owe 
last  autumn  at  Kharkof,  and  it  was  there  dec 
would  just  about  double  the  1900  output  of 
If  the  coal  output  is  increased  materially,  both  i 
residuum  will  be  much  cheaper,  with  a  possib! 
the  demand  for  the  latter.     On  January  1,  1(01,  tl 
in   stock  at   llaku    about    01,000,000   | 
galls.)  of  residuum,  and  at  the  natural  rate  of  outp 
basis  of  crude  production,  that  stock  will  be  iuc  ■ 
probably  130,000,000  poods  (650,000,00 
(the  opening  of  Volga  navigation).     With 
of   the   demand   reaching    more    than    2G0.I ' 
(1,300,000,000  galls.)  for  the  year,  they  will  01 
with  half  the  necessary  quantity  in  stock  ;  and  eve 


fin 


si.1901.]        THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


M7 


use  in  crude  production,  they  will  produce  probably 
10,000  poods  ( 150,000,000  galls.)  residuum  per  month, 
ml  it  is  very  probable  thai  before  the  navigation  season 
neb  more  than  half  over  they  will  have  the  year's 
ml  sapplied.  If  this  proves  to  be  the  case,  nothing 
i  big  decline  in  the  price  of  not  only  residuum,  but 
ia  to  be  expected. 

ii  tiM  from  Baku  in  the  Years 
1899  a.m.   190O. 

U.S.  C»ns.  Reps.,  May  1901. 


OU. 


1899. 


Million  Calls. 

Oil) 

.".7 

1.221 

121 


1,919 


1900. 


Million  Galls, 

617 

67 

1,318 

195 


•-Mils 


[TIL— ACIDS,  ALKALIS,  AND  SALTS. 

ek  Sdlphate  in  Greece. 
Foreign  Office  Annual  Series,  No.  2573. 

Ii.'  Peronosporos  pest,  sulphate  of  copper  is 

ime  one  of  the  most  important  items  in   the 

if  this  country.      It  is  reckoned  that  about  7,000  to 

■ns  will  he  required   annually,  and  this   will   almost 

ed  from  abroad,  as  the  local  output  can   never 

large  proportions. 

iwing  to  the  importation   of  parcels  from  the 

Kingdom,  which  wove  adulterated  with  sulphate  oi 

1  outer  substances,  an  attempt  was  made  by  local 

s  to  decry  the  British  article,  but,  luckily,  the 

tion  of  the  Greek  in  British   trade  honesty 

ed  most  importers   to  sift   this   question,  and  they 

':nl  that  by  applying  to  the  proper  quarters  they 

genuine  article  containing  98  to  99  per  cent. 

f  copper,  and  it  is  most  probable  that  on  equal 

rincipal  portion  of  the  requirements  will  be 

I  i  from  the  United  Kingdom. 

it  Hank  called   for  tenders  for  the  supply  of 

sulphate  of  copper,  and  although   tin,     was 

tuion  to   secure  this   order  the  contract  was 

[lie  lino  offering  the  British  chemical   at   the  price 

Ills,  c.i.f.   Patras.      The  retail   price   at  present  is 

ao  as.    There  is  no  import  duty  on  this  article. 

Chemicals  in  South  Carolina. 

Foreign  Office  Annual  Series,  No.  2572. 

amount    of     fertilisers    manufactured    here 

the    importation   of    considerable    quantities    of 

's  which  are  used  in  connection  with  phosphate  as 

;  most   of   the   chemical   imports  are  brought   in 

ind  last  year  were  as  follows  :_Pyrites  (for 

ric  acidi,  14, 'J22  tons;  kaintt,  46,118  tons  ; 

'?7.o37  tons;  manure  salt,  8,137  tons ;  nitrate  of 

715  tons:  potassium  chloride,   11,276,386  lb.,  and 

of  potash,  588,712  lb.;  the  total  value  of  these 

!    778,353   dols.   (about    155,676/.),  in    com- 

Hith    chemical    imports   during   the   year   before 

value  of  827.792  dols.  (about   165,558/.),  a 

,  list  year  of  49,439  dols.  (nearly  10,000/.). 

Chemical  Industry  is  France. 
'.  Guile!.     Rev.  des  Prod.  Chim.,  April  1. 

sulphuric  acid  produced  in  France  in  1899  was 
lead  chambers,  hut  it  is  announced  that  a  works, 
to  be  erected  at  Lyons  bv  the  Volta  Lyonnaise, 
the  contact  process  of  the  Badisehe  Company.  Of 
hich  produce  sulphuric  acid,  two  burn  sulphur, 
le,  and  the  rest  pyrites.  During  the  last  few  years, 
d  has  been  made  in  two  places  by  Dr.  Valeutiner's 


method.     One  of  theso  is  the  powder  works  of  Angoiilome. 
Soda  is  made  in  eight  factories  in  France,     i  if  the"-,  three 
work   by  the   Leblanc  process,  four  by  the  anm 
process,  and  one  by  an  electrolytic  process. 

PBE8ENT   Statu    OI'   CHEMICAL    hill  '-,    in     i\    RUSSIA. 

Chem.  Zeit.,  April  10  ;  through  Chen.  Teal,  J.,  May  I. 

Of  the  old  chemical  manufactures,  two  of  the  principal 

ones,  potash  and  saltpetre,  have  considerably  diminished  in 
importance.  The  reduction  in  the  exports  of  potash  is  due 
partly  to  the  clearing  of  the  forests,  and  partly  to  the 
competition  of  the  Stassfurt  potash  salts.  Russian  saltpetre, 
which,  it  is  true,  only  sufficed  for  the  home  consumption, 
especially  for  the  manufacture  of  gunpowder,  is  now  only 
made  to  a  small  extent,  partly  in  consequence  of  the  intro- 
duction of  Chile  saltpetre,  and  partly  because  smokeless 
powders  have  taken  the  place  of  black  powder.  Recently, 
however,  the  manufacture  of  sulphuric  acid  and  alkali  has 
been  introduced.  In  1890  about  100,000  Mtr.  Ctr.  of  soda 
were  manufactured,  but  this  production  has  now  risen  to 
about  ten  times  as  much.  Of  the  total  chemical  manufac- 
tures, sulphuric  acid  and  soda,  together  with  the  connected 
articles,  alum  and  various  salts  and  acids,  account  for  about 
half  the  value ;  colouring  matters  and  lacquers  form  a  third 
quarter ;  and  all  the  other  chemical  manufactures  are 
comprised  in  the  remaining  quarter.  In  Russian  business 
circles,  the  hope  is  entertained  that,  iu  consequence  of  the 
wealth  of  the  raw  materials  supplied  by  nature,  it  will  he 
possible  before  long  to  place  on  the  market  quite  a  number 
of  productions.  At  present  Russia  depends  largely  upon 
imports  from  abroad,  and  only  supplies  to  Western  Europe 
a  few  chemicals  in  relatively  small  quantities,  such,  for 
instance,  as  phosphorus. 

Bavarian  vs.  Ceylon  Graphite. 

U.S.  Cons.  Reps.,  Mag  1901. 

This  mineral  is  one  of  the  most  valuable  products  of 
Bavaria  and  is  almost  a  monopoly,  as  the  only  formid- 
able competitor  in  the  supply  of  natural  graphite  is  the 
Island  of  Ceylon.  The  production  of  graphite  in  Ceylon 
has,  however,  diminished  from  30,000  tons  to  some  12,000 
or  15,000  tons  annually,  causing  a  great  rise  in  prices. 
The  price  of  Ceylon  graphite  ranges  from  250  dols.  to 
375  dols.  per  ton.  In  Bavaria  the  graphite  deposits  are 
found  near  Passau,  and  are  inferior  to  the  Ceylon  graphite, 
as,  while  the  latter  is  nearly  pure,  the  former  has  about 
60  to  75  per  cent,  earthy  substances  mixed  with  it.  The 
Passau  graphite,  however,  can  be  purified  by  a  very  simple 
and  inexpensive  process,  and  a  substance  produced  that  is 
quite  equal  to  the  Ceylon  graphite.  Unfortunately,  owing 
to  local  conditions,  this  process  is  little  used,  as  the  deposits 
are  divided  among  a  number  of  proprietors  who  work  on  a 
small  scale  in  the  cheapest  manner  possible.  The  result  is 
that  there  is  great  waste  of  the  raw  material,  and  it  is 
alleged  that  nearly  90  per  cent,  of  the  mineral  is  absolutely 
thrown  away  owing  to  this  unscientific  and  shortsighted 
system  of  working,  which  must  lead  to  the  premature 
exhaustion  of  the  deposits.  In  1S98  there  were  49  graphite 
works  in  Bavaria,  employing  only  216  men,  which  pro- 
duced 4,593  tons  of  graphite,  worth  97,915  dols. 

IX.— CEMENTS,  Etc. 

Artificial  Building  Stone  in  Germany. 
U.S.  Cons.  Reps.,  Mag  1901,  61. 

The  manufacture  of  this  stone  is  growing  to  enormous 
proportions  iu  Germany,  and  factories  are  springing  up 
everywhere. 

The  following  is  a  rough  sketch  of  the  simplest  and  best 
system  known  for  producing  this  stone — one  which,  it  is 
said,  offers  an  absolute  guarantee  of  superior  quality  : 

Hydraulic  lime,  as  well  as  fat  or  rich  lime,  may  be  used; 
hydraulic  lime  is  preferred,  however,  if  the  price  warrants 
it.  Of  the  different  kinds  of  sand,  the  cleanest  is  the  most 
suitable, but  a  small  admixture  of  clay  is  not  objectionable. 
In  fact,  it  can  be  said  that   all  kinds  of  sand  suitable  for 

I  2 
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l,u;i,  -  or  for  the  preparation  of  mortar  may  be 

Hi,-  proportions  are  from  four  to  six  parts  of  lime  to 

..4  or  \<6  parts  of  sand,  tbe  small  variation  depending  oa  the 

qualitt  of  the  sand.     Aft,-r  pulverising  the  lime  in  a  ball 

mill,  both  -  are  mechanically  measured  and  then 

thoroughly   mixed  by   machinery.    This  mixture  is  then 

ed    into    the    shape    of    stones,    which    are    afterwards 

piled  on  flat  ears  and  poshed  into  a  cylindrical  boiler.    The 

boiler  is  then  hermetically  closed  and  steam  turned  on  at 

from  eight  to  nine  atmospheres.     In  ab    it  ten  hours,  the 

if    |   hardening  is  finished,  and  the  stones  are  ready 

for  as 

Tlie  process  of  hardening  the  stones  in  the  hoiler  is 
explained  as  follows  :  — 

By  th<  operation  of  bigh-pressore  steam  on  the  freshly 
pressed  stones,  through  the  influence  of  the  calcium 
hydroxides  on  the  silicic  acid  of  the  sand,  different  Kinds 
of  calcium  silicates  are  formed,  which  are  the  accepted 
.rd  in  the  process  of  hardening.  Tho  exact  time  for 
hardi  ning  is  determined  by  the  quantity  and  the  nature  of 
the  silicic  acid  in  the  sand. 

The  erection  of  a  plant  in  Germany  for  the  manufacture 
of  12,000  stones  per  day  will  cost,  including  buildings, 
about  16.000  dols.;  for  one  of  25,000  per  day,  ahont 
22,011"  dols.  To  manufacture  1,000  stones,  250  by  120  by 
65  mm.  (9-84  by  4'66  by  256  ins. 1,  there  are  required, 
beside  the  sand,  one  workman,  450  lb.  of  lime,  200  lb.  of 
coal,  and  about  10  cent's  worth  of  grease  and  oil. 

With  this  same  material,  face  and  fancy  stone  may  also 
he  produced.  While  these  bring  a  much  higher  price,  the 
common  lime-  and  sand-stoae  in  Germany  commands  a 
price  of  from  5  dols.  to  9  dols.  per  1,000,  in  accordance 
with  tbe  prices  paid  for  clay-brick  stone  in  the  several 
districts.  The  net  cost  for  1,000  stones  ranges  from 
8*85  dols.  to  3  dols.,  but  does  not  exceed  the  latter  sum. 

The  essential  points  of  advantage  in  the  manufacture  of 
the  lime-and-sand  over  the  clay-brick  building  stone  are: 

(1)  The  cost  of  production  is  much  lower. 

(2)  With  a  smaller  investment,  considerably  more  stone 
can  be  produced. 

(3)  The  production  can  take  place  in  all  seasons  of  the 
year  and  at  all  hours. 

(4)  The  stone  has  a  much  higher  compressive  strength — 
about  550  lb.  per  sq.  cm.  (0- 155  sq.  in.). 

(5.)  Coloured,  face,  and  fancy  stone  can  be  produced. 

(6.)  Tbe  stone  has  a  much  better  and  smoother 
appearance,  and  there  is  no  loss  on  account  of  breakage. 

(7.)  All  drying  sheds  and  brick  kilns  necessary  for  the 
production  of  clay  brick  are  done  away  with.  A  space  of 
65  by  65  ft.  is  all  that  is  needed  for  the  building  of  a  lime 
and  -and  -tone  factory  producing  12,000  stones  per  day. 

Another  factor  of  importance  in  this  system  is  that  instead 
of  sand  granulated  cinder  from  the  blast  furnaces  may  be 
!  when  the  mode  of  manufacture  is  identical  with  that 
of  the  lime-  and  sand-stone.  Waste  of  all  kinds  of  sand-stone 
and  of  building  stones,  which  contain  silicic  acid,  are  equally 
useful  and  make  a  good  stone. 

EeCONBTBCCTED    Git  \NITK. 

£7117.  and  Mining  J..  April21,  1901. 

This  substance  is  natural  granite  pulverised  and  re-formed 
nndei  pressure  and  a  high  heat  into  blocks  and  other  forms. 
It  was  used  at  first  for  ornamental  blocks,  but  was  later 
found  to  he  well  adapted  for  making  insulators  for  electric 
WOrk  I'  latest  use  is  for  linings  of  sulphite  digesters  for 
treating  wood  pulp.  It  is  well  adapted  for  this  and  similar 
purposes,  as  the  material  is  not  affected  by  acids,  and 
chlorine  does  not  act  on  it  at  any  temperature. 

1  1  mi.m    u  Paha. 

Foreign  Office  Annual  Series,  No.  2580. 

Cement  exported  to  Para  by  liiitish  manufacturers  is  put 
up  in  barrels  too  large  and  too  loosely  constructed.  The 
smaller  and  more  compact  barrels   1  German 

cement  are  better   adapted  tor   tin     cequirements   of   this 
market. 


A-  .—ME  TALLURGY. 

ZlXC     lSlHSTKY    IX    T1IK    U.XITKII    Si. 

Foreign  Office  Misc.  Series,  No.  550. 

The   British   Vice-Consul  at  Chicago,  states  lh 
are  now  in  the  rnited  States   four  fields   of  zinc  or,    S 
Jersey,  Wisconsin,  Colorado,  and  the   field  which 
a    part   of  Missouri,  Arkansas,   and    K  tii-t 

these    is   practically   controlled    by    tin-   New   Jersey  7. 
Company. 

The  second  is  not  very  well  worked,  although  it  bat  ! 
in   use   the  longest  of  any  field  in   the  United  Si 
there    is  still   much   land   undeveloped   and  showing  j. 
prospects  which   can  be  purchased  for  from  6/.  to  lo/. 
acre,  and  land  partly  developed  at  from  12/.  to  20/. 
all  this  laud  is  agricultural  and  is  considered  worth  a! 
two-thirds   of   the    price    asked   for   that   purpose, 
Wisconsin  zinc   fields  cover  an  extent  of  70   milts  1>\ 
miles,  and  are  approached  by  two  or  three  railw;., 
connect  with  Milwaukee  on  the  lake.     Furnace  eo 
at  the  distance  of  120  miles  from   the  coal  mines  abom 
per  ton. 

In  the  third  district,  Colorado,  zinc  is  only  a  bye  : 

The  fourth  is  a  large  district,  and  has  the  present  ad  - 
tage  of  a  supply  of  natural  gas,  anl  inclui 
known  Joplin  district.     Land  can  be  bought  there  at 
varying  prices  according  to  the   development  ami 
shown,  undeveloped  land  being  obtainable  as  low  sa 
per  acre,  while  rich  mines  are  valued  at  1,000/.  per 

It  is  reported  that  the  miners  of  the  Joplin  district     ■ 
contracted   to   export   to    Europe   60,000  tons  dm 
coming  year. 

The  cost  of  reducing  a  ton  of  zinc  ore  to  metal  with  il 
is  now  about  40s.,  an  increase  in  cost  of  4s.  in  four  ,    . 
during  which  time  the  cost  of  coal  and  freights  hm 
whilst  the  metal  can  be  made  by  the  use  of  natural  ga  ir 
285.  per  ton,  as  the  prices  asked  for  this  fuel  have 
been  small,  but  the  owners  of  the  land  are  beginni 
ask   better    prices   for   their   property.      Anyone 
smelting  works  must  look  carefully  into  the  char  - 
failure  of  the  gas,  and  consider  whether  it  is  cot  bet'  !' 
go  to  a  part  of  the  States  where  there  is  no  natur.i 
long  as  it  is  not  too  far  from  a  coal  supply. 

Many  people  hold  that  the  metal  made  from 
has  defects  from  which  coal-made  metal  is  free,  beinu  <H 
brittle  and  more  easily  affected  by  the  air,  and  that  tli   i 
a  slightly  better  return  also   from   coal  retorts  froi  b' 
same  class  of  ore. 

The  approximate  yield  of  zinc  ores  in  the  United   It 
for  1900  was  about  425,000  tons  of  2,000  lbs. 

The  home  consumption  may  be  apportioned  as  folio  — 
Manufactured    into   metal,    150,000  tons;    and  into  in 
materials,  150,000  tons;  while  125,000  tons  were  • 
to  Europe. 

The  yield  of  metal  for  the  year  1900  was  about  1  * 
tons,  of  which  about  100,000  tons  will  have  tu- 
rn the  United  States,  and  the  remainder,  - 
exported  chiefly  to  the  United  Kingdom.  Zin 
other  paint  materials,  containing  more  or  leal 
about  60,000  tons,  of  which  about  5,000  tons  were  ei|  c 
almost  all  of  this  was  pure  oxide  of  zinc. 

About  85  per  cent,  of  this  product  is  used  in  tin-  ■ 
facture  of  paint,  while  the  remainder  is  used  for  th"  '" 
table  baizes,  wallpapers,  and  enters  into  the  nwnol   I 
of  india-rubber,  earthenware  jrlazing,  ointment, 
cine,  and  is  also  used  in  the  chemist's  laboratory. 

At  least  90  percent,  of  the  paint  material 
directly  from  the  ores,   with  anthracite  coal  a*  tl  !l 
The  other  10  per  cent,  is  made  on  the  French 
spelter  or  its  bye-products,  such  as  galvadiM 
scraps,  Sec. 

By  far  the  largest  amount  is  used  in  gi 
other  iron  and  steel  products.    A  considerable 
into  the  manufacture   of   brass  and   electrical  ap|  ' 
such  as  battery  zincs,  &c.     There  is  also  a  eon 
connection  with  separating  and  refining  the  pn 

I  he  zinc  rolling  industry  is  very  important,  a: 
a  large   number   of  articles,  such   as  roofing  she. 
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plates,   scullery   appliances,  jar  and    bottle 
ier»,  toys,  &c. 

1894    a  60    per   cent,    ore   went    as    low   in    price   as 

r  ton,  while  iu   1899  the  same   quality  of  ore 

to  over  10/,  10s.  and    in  February  1901,  it  was  about 

\  lii^h  prices  during  1898  and  1899  cansed  an 
nun  development  in  zinc  mining  with  the  usual 
t  what  was  thought,  in  1896-9  7,  to  be  a  prosper  In  e 
J  inline  was  changed  to  a  considerable  surplus,  and  for 
.  :ir  the  mine-owners  have  been  facing  the  problem, 
i  in  the  Joplin  district  in  Missouri,  of  how  to 
ifully  about  ">0U  mines  when  less  than  half 
imber  could  supply  all  the  furnaces  uow  in  blast 

v.l  States,  and  arrangements  are  being  made  to 

quantities  of  ore  to  Europe. 

I  Tim. sun  Ores  in  Colorado. 

■  report  of  the  Commissioner  of  Mines  of  Colorado 
quoted  iu  the  New  York  Engineering  and  Mining 
of  13th  April  says  that  the  existence  of  tungsten 
several  Colorado   counties   has   been   known   for 
The  ore  occurs  in   the  form   of  huebnerite, 
ii   manganese,  wolframite,   a   tungstate  of  iron 
Be,  and  scheelite,  a  tungstate  of  lime.     Until 
ist  few  years  no  known  attempt  has  been  made 
irket    tungsten    ores.     During   the    year   1900    the 
-o 'tion  was  as  follows: — San   Juan  County,  5,000  1b., 
cent,  tungstic   acid,   and   6,000  lb.,   68  percent.; 
ity,  80,000  1b.,  65    per  cent,  tungstic   acid;  a 
'.'1,000  lb. 

.as  marketed  in  Eastern  cities,  and  is  reported 

1  ing  been  sold,  at  place  of  delivery,  at  prices  ranging 

or  s.  id.  to  14.«.  7d.  per  unit  tungstic  acid.     The  con- 

B:  on  of  tungsten  ores  in  the  United  States  is   quite 

aad  tho  price  is  subject  to  a  wide  range.     In  1898 

fried  from  Si.  id.  to  25s. ;  in  1899—1900,  from 

to   14s.  Id.  per  unit.     At    present  time    the   best 

htainable  is  is.  2d.  to  8x.  id.  per  unit  tungstic 

livered  at  works. 

Uranium  in  Colorado. 

Eng.  and  Mining  J.,  Mag  4,  1901. 

T    Colorado   production  of  uranium   ore,    189" — 1900 
was  as  follows:   1897,  17  short  tons,  value   9,010 
1898,  33   tons,  value   16,500  dols. ;    1899,  43  tons, 
dols.     The  production  for  1900  is  reported  as 
:  Gilpin  county,  13,155   lb.,  average    16  per  cent. 
■  oxide  ;  Montrose  county,  2,000  lb.,  average  16  per 
1 1,500  lb.,  average  15  per  cent.  ;   140,000  lb.,  average 
<eut. ;  60,000  lb.,  average   6  per  cent.;  90,000  lb., 
1 1  10  per  cent.;  or  a  total  for  Montrose  county  of 
I  lb.    Total  for  the  State,  306,655  lb. 
I  manager  of   the   Black  Prince  Mine  at  Uranium, 
M  county,  reports  in  addition  to  above,  100  tons  of 
ii  ore  on  hand,  containing  3  per  cent,  to  5  per  cent. 
I   ium  oxide.      The   value  of    the   1900    production 
determinable.     At  the  present  time  uranium 
B  being  bought  in  Denver  and  paid  for  in  accord- 
- ,  ith   the    percentage  of    uranium   oxide   contained. 
I  rrying  8  to  10  per  cent,  of  uranium   oxide,  17 '50 
t  unit;  10  to  15  per  cent.,   18  dols.;  15   to  20  per 
j  9  dols. ;  20  per  cent,   and  over  of  uranium  oxide, 
"    per  unit.     Uranium  ores   at  present  find  a  ready 
i  at  above  rates. 

New  Use  for  CADsncsr. 

Eng.  and  Mining  J.,  May  4,  1901. 

Edison  electric  storage  battery,   if  it  will   do 

J  claimed  for  it,  will  develop  a  market  for  cadmium 

metal  has  never  had,  and  will  correspondingly 

i  producers  of  spelter  in   Upper  Silesia,  who  also 

•Udminm   as   a  by-product.     The   capacity  for   the 

I   cadmium  in  Upper  Silesia  is  very  large,  but 

-  er  yet  been  an  important  demand  for  it,  and 

its  recovery   has  been  undertaken  by  only  a 


few  concerns  and  in  a  limited  quantity,  most  of  the 
cadmiferous  furnace  product,  f'ro-ii  which  it  might  be 
obtained,  being  permitted  to  go  to  waste,  in  so  far  a- 
cadmium  is  concerned. 

Copper  Production  ok  the  Would. 
Eng.  and  Mining  ./.,  Mag  4,  1901. 

For  a  number  of  year-   Messrs.  Henry  R.  Merton  and 
Company,   of   London,   have   been  collecting  statistics   of 

copper  production,  and  their  approximation  to  the  actual 
results  is  usually  very  close  indeed.  We  give  below  the 
output  of  copper  for  the  year  1900,  using  their  figures  for 
all  other  countries,  but  giving  for  the  United  States  the 
production  as  collected  for  The  Mineral  Industry.  The 
figures  are  in  long  tous,  of  2,240  lb.  : — 


It  will  be  seen  that  the  countries  reporting  considerable 
increase  are  Australasia,  Canada,  Mexico,  and  Peru.  The 
only  large  decrease  was  in  Germany.  Other  changes  are 
not  of  great  importance. 

In  Germany,  as  heretofore,  by  far  the  greater  part  of  the 
production — 18,390  tons — came  from  the  mines  of  the 
Mansfield  Company,  and  the  decrease  in  their  output  was 
2,395  tens.  In  Mexico,  the  Boleo  Mine  is  credited  with 
11,050  tons,  a  little  over  half  the  total  production.  In 
Spain  the  Rio  Tinto  Company  showed  a  gain,  while  the 
Tharsis  fell  off  considerably. 

Minerals  in  thk  Urals. 
U.S.  Co7is.  Reps.,  May  1901. 

There  are  three  copper  plauts  in  operation,  which  in 
1891  produced  174,000  poods  (2,S00  tons)  of  metal,  but 
have  only  been  running  in  an  irregular  way  during  the 
past  two  years,  during  which  time  they  produced  230,000 
poods. 

The  Ural  platinum  deposits  are  the  only  mines  that  are 
being  successfully  worked,  and  they  furnish  96  per  cent,  of 
the  world's  supply.  The  most  valuable  territory  is  owned 
and  operated  by  a  French  syndicate,  but  there  are  a  few 
private  mines  still  in  the  hands  of  the  peasants  which  are 
being  worked  after  the  old  methods.  These  mines  produced 
258  poods  (9,317  pounds)  during  the  year  1891,  and  332 
poods  (1 1,989  pounds)  during  1900,  but  the  price  rose  from 
8,000  to  14,000  rubles  (4,120  dols.  to  7,210  dols.)  during 
the  past  few  years. 

Salt  has  been  produced  iu  the  Urals  since  the  sixteenth 
century  ;  it  is  obtained  from  wells  and  evaporated,  the  brine 
strength  being  from  12°  to  26°  Behme.  The  output 
increased  from  15,000,000  to  20,000,000  poods  (540,000,000 
to  720,000,000  pounds)  in  1900. 

There  are  considerable  deposits  of  manganese  ore  in  the 
1'rals,  as  well  as  in  the  south  of  Russia,  and  works  are 
now  being  erected  to  work  and  prepare  it  for  the  market. 
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XL— ELECTROCHEMIS  IJiY,  Etc. 

Pa  i  ctbo-Chemn  u.  Units. 

It  is  an  indication  of  the  growing  importance  of  electro- 
Beparate  branch  of  science,  says  the  Electro- 
ns Metallurgist,  that  at  the  recent  congress  at 
the    Paris    Exhibition,    l>r.    Ee    Blanc,   ■  Bg  the 

German  Electrochemical  Society,  brooght  before  one  of  the 
meetings    for    their     consideration     certain    fundamental 
stro-chemieal  units,   some   of   which  had  already  been 
discussed  and  adopted  by  the  third  International  Congress 
of    Applied   Chemistry  held  at   Vienna   in    1898.      The 
following  definitions  were  suggested  : — 
"  Conductivity " ;   to  he   expressed   in  ohm-centimetres 
he   letter  K.     A  body  has  unit   con- 
ductivity when  a  cylinder  of  the  boch   of  a  square  centi- 
metre cross-section  and  1  centimetre  high  has  a  resistance 
of  1  ohm. 

-  Molecular  Conductivity  "  is  the  conductivity  (as  defined 
above)    divided    by    the    number    of    gramme-molecules 
lived  iu  a  centimetre  cube. 
The  "  Quantity  of  Electricity  "  necessary  for  the   separa- 
tion of  a  gramme-equivalent  (96,450  coulombs)  is  to  he 
gnated  by  the  letter  F  (after  Faraday). 
The   "Concentration   Equivalent"   of  a  solution  is  the 
concentration    expressed     as     the    number    of    gramme- 
equivalents,  n,  dissolved  in  a  cubic  centimetre. 

'  , ".Dilution    equivalent"  =  -,    is    the    reverse    of    this 

quantity. 

"  Conductibility  Equivalent,"  A,  is  the  quotient  given 
by   conductivity  divided    by  concentration- equivalent,    or 

A=K- 

The  "Electrolytic  Mobilities  (mobilite9  electrolytiques)  " 
of  anion  and  cathion  to  be  represented  by  la  and  1^ 
respectively.     Then 

!•+  lk  =  A,and1Ia  =  -1+alk=n. 

"  Velocity,"  to  he  expressed  in  centimetres  per  second 
for  a  P.D.  of  1  volt  per  centimetre,  is  to  be  represented  by 
D  in  the  case  of  the  cathions,  and  V  for  the  anions. 

The  above  quantities  have  been  used  by  Kohlrausch  and 
Holborn  in  their  recent  work  on  "  The  Conductibility  of 
Electrolytes." 

XII.— OILS,  Etc. 

SoAr  ix  Nicaragua.. 

{Foreign  Office  Annual  Scries,  No.  2585. 

The  quantity  of  common  soap  imported  from  the  United 
Kingdom  is  increasing  rapidly,  and  is  much  better  liked 
than  other  soaps  on  account  of  its  reasonable  price,  good 
washing  qualities,  and  hardness.  The  most  saleable  soap  at 
present  is  blue  mottled,  in  boxes  of  12  or  21  bars,  each 
weighing  3  lb.,  and  costing  about  15s.  &d.  per  cut.  In 
shipping  soap  it  is  very  important  that  the  boxes  should 
not  be  too  lightly  constructed,  so  that  they  can  resist  the 
knocking  about  in  transhipment. 

MANUFACTURE  OF  COCOANUT  BtTTTEE  in  Mannheim. 

U.S.  Cons.  Heps.,  May  1901,  63. 

The  manufacture  of  cocoanut  butter  is  an  industry  of 
some  importance  in  this  city.  The  Mannheim  factory  is 
-aid  to  be  the  only  one  of  any  considerable  size  in  Germany. 
It  has  an  output  of  about  10  tons  of  butter  per  day.  The 
bnsi  irted  in  1886,  and   shows  a  steady  increase. 

The    product   is    sold    under    the    name   of  "  I'almin " — a 
Stered  trade  name — or  cocoanut  butter.     It  is  manufac- 
tured from   the  kernels  of  cocoanuts,   and    is    used   as   a 
substitute  for  butter  and  lard  in  cooking.     As  sold,  it  is 
generally  white   in  colour,  almost   tasteless,  melts  at  about 
.nd   is    of   about   the    consistency   of    mutton   or 
beef  tallow.     When  desired  by  consumers,  as  bakers,  con- 
Sec.,  the  product  is  coloured  to  resemble  ordinary 
butter      When  famished  to  dealers,  it  is  unlawful  to  colour 
it.     It  is  staled  that  the  substance  does  not  become  rancid 


easily,  that  it  will  keep  for  three  or  four  months  in  a  co 
room. 

Cocoanut  butter  is  generally  put  up  in  square  pack;u;. 
wrapped  in  parchment  paper,  a  small  percentage  bei 
in  tin  cans.    The  latter  are  hermetically  sealed  for  • 
during   hot    weather.      The    product   is  sold  at  one  pri 
throughout  Germany,  namely,  about  16  cents  per  pound, 
about  half  the  price  of  ordinary  butter.     It  is  handle, I 
somewhat   limited  quantities   by  about   50  grocers  in  tl 
city. 

The  kernel  of  the  cocoanut  is  impoited  in  thoroughly  di 
strips,  forming  the  "  copra  "  of  commerce.    It  is  sub 
various  refining  processes  by  which  all   the  free  a 
other  substances  are  separated,  leaving  only  the  \ 
fjt.     In  the    later  stages   of  the   manufacture  the 
resembles  ordinary  butter  recently  churned.     It  is  pla 
in  machines  similar  to  the  separators  used  in  creameries, 
which  the  water  and  other  foreign  substances  are  separa 
by   centrifugal    force.      In   the    manufacture   of  cocoai 
butter,  a   by-product,  consisting  of  free  acids  and  ot 
substances,  is  obtained  and  sold  to  soap  manufacture 


XIII.  C— PIGMENTS,  PAINTS,  Etc. 

Total  Yearly  Crop  of  Rubber  from  tub  Ahaz. 
Valley   (including  Bolivia  and  Peru)  duhiai; 
the  Years  In"— 1900. 


Foreign  Office  Annual  Series,  No.  2580. 

Tons. 


lsTT 7,598 

1S7S 7398 

1879 ijm 

1880 8,1335 

1881 9,492 

1882 10,018 

1883 11,158 

1884 11.7S2 

1885 12,096 

1886 13,390 

1887 15,690 

1688 15,980 


1889. 
1890. 
1891. 
1892. 

1893. 
1894. 
189S. 
1890. 
1897. 
1S98. 
1899. 
1900. 


8M7 

SO/! 


Shipments  of  Rubber  to  the  United  St 

Europe  (Total  Rubber  Crop  of  the  Amazon 
Valley)  during  the  Years   1896-97  to  1899-19 

Foreign  Office  Annual  Series,  No.  2580. 


Quantity. 

lS'.iil  '.'7. 

1897-98, 

1818  Mi 

18» 

Tons. 
9,848 
12,368 

Tons. 
11.422 
10,798 

Ions. 
12,848 

11 

11 

Total 

22,210 

22,218 

25,248 

-': 

XIV.— TANNING,  LEATHER,  GLUE 

SIZE,  Etc. 
Tanning  Planu  in  German  East  Aiwii 
Foreign  Office  Annual  Series,  No.  2568. 
The  Acacia  Catechu,  the  bark   of  which  ■ 
large  quantities  from  India  and  Burr/iab,  grows  »  . 
most   parts   of  the  colony.     Other  trees  whiol 
quently  in  German  East  Africa,  and  which  are  nmel  » 
elsewhere    for    tanning    purposes,   are    Acacia   A 
Pterocarpus  erinaceus,  and  the  mangrove. 

X  V.— MANURES. 
Phosphates  Sources  of  Supply. 
Foreign  Office  Annual  Series,  No.  2572. 
It  is  estimated  that  the  quantity  of  phospbati 
last  year  to  snpplv  the  world's  demands  was  2,850,"' 
and  as  Europe  alone  consumes  about  2,000,00" 
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be  of  interest  to  state  that  the  sources  of  supply 
follows  :  — Florida,  .100,000  tons  ;  South  Carolina, 
ions;  Tennessee,  150,000  tons;  Africa,  400,000 
nice,   350,000  tons;   llelgium,  300,000   tons;  and 


Table  showing  the  Quantity  of  Sugar  Exported  from  Trieste 
I"  the  United  Kingdom  and  British  Colonies  during  the 

Years  1899-1900. 


liatnd  Norway  about  50,000  tons.     In  addition  to  this 
10  tons  were  consumed   in  America  and  50,000 
iu  Japan  and  Australia. 

hliser  Mam  ruiiKE  at  Baltimore. 

Foreign  Office  Annual  Series,  No.  2570. 

Armour  and  Co.,  of  Chicago,  have   begun   the 

lure   of  fertilisers   near  Baltimore.     Phospate  rock 

from  Forida  and  Tennessee,  and  the  hlood,  tankage, 

r    ingredients     arc    brought     from    the    immense 

houses  of  the  Company  at  Chicago  and  Kansas 

the  acid  used   being   purchased    here.      About    200 

oi  are  now  employed,  and   it  is  expected  that  the  output 

v   be  about  60,000   tons    a  year,   of  the   value   of  from 


mmi'tion  of  Basic  Slag. 

Eng.  and  Mining  J.,  May  11,  1901. 

ous  materials  known  as  chemical  fertilisers  or 
:ial  manures  none  has  advanced  so  rapidly  in  farmers' 
nt  years  as  basic  slag.  In  1880  the  produe- 
t  this  slag  iu  the  Grand  Duchy  of  Luxemburg  and  in 
inv  was  only  4,3:16  tons,  in  1890  it  was  358,320  tons, 
D  1899  it  had  risen  to  953,570  tons.  The  production 
sio  slag  in  Europe  now  exceeds  1,700,000  tons  annually, 
atcst  year  for  which  full  statistics  of  the  production 
onsuniptiou  of  basic  slag  were  available  is  1899,  for 
i  period  M.  Grandeau  has  brought  the  details  together 
'Journal  </' Agriculture  Pratique.  The  countries  of 
st  annual  consumption  arc  Germany,  895,500  tons ; 
v,    170,000     tons;     Great     Britain,    128,000    tons; 

i  Hungary,  92,000  tons;  Belgium,  89,000  tons; 
en,  58,000  tons  ;  and  Italy,  56,500  tons.  The  countries 
«tegt  annual  producticn,  as  measured  by  the  output  of 

ire  Germany,  1,009,000  tons  ;  Great  Britain,  267,000 

France,  166,000  tons;  Belgium,  131,000  tons;  and 
ia-Hungary,  63,000  tons  Great  Britain  is  the  only 
ry  in  Europe  in  which  the  production  largely  exceeds 

lisumptiou,  more   than  half  the  total  output  iu  1899 


exported  to  different  countries,  headed  by 
any,  which  took  34,000  tons,  and  France,  which  took 
D  tons.  In  Germany  about  half  the  phosphoric  acid 
iu  fertilising  is  obtained  from  basic  slag. 


X  VI.— SUGAR. 

Sogaji  in  Adstkia  Hungary. 

Foreign  Office  Annual  Series,  No.  2583. 

■  'gaiy,  Russia,  Roumania,  and  Belgium  are  success- 

oinpeting  with  Austrian  sugar  in  exports   to  Turkey, 

Syria,  &c.     Italy  used  to  import   Austro-Hungarian 

but    she    now   possesses    28    sugar  manufactories. 

■Hungarian    sugar    exports     to    Japan    have    also 

sed,    as    Japan   is    now    erecting    her    own    sugar 

es.     India  still  remains  one  of  the  largest  consumers 

-tio-Hungarian   sugar.     Uutil    1894-95    sugar   cou- 

■n  India  was   to   a   great   measure    imported  from 

inch   furnished    64    per    cent,   of    the   whole 

■    In  the  following  three  years,  1895-9S,   Austro- 

sugar  exports  to  India  continually  increased  at 

rate  as  German.     As  soon  as  countervailing  duties 

iced  in  India  the  importation  of  Austro-Hun- 

contrary  to  all  expectation,  increased,  and  took 

ond place,  whilst  Germany  took  the  third.    Iu  18a8-99 

Blight  diminution  due  more  to  the  famine  than 

introduction  of  additional  duties. 

total  sugar  importation  at  Trieste  from  the  Austrian 

of    Bohemia,   Moravia,   Lower    Austria,   Silesia, 

I  from  Hungary  has  been,  during  1900,  1,427,615 

mst    1,610,379    quintals    in    1899,    making    a 

e  in  1900  of  182,764  quintals. 


To 

Quantity. 

1893. 

1900. 

Croat  Bri 

Met.    i 

3,610 

1 

S3 

si;:  > 

8,681 

344 

26,966 

3,026 

5 

et.  Tons. 
7,176 

ii:(s7 

ti:( 

8,478 
61 

XVIII.  C— DISINFECTANTS. 

Remedies  fok  Insect  Pests  in  the  West  Indies. 

H.  Maxwell-Lefrog,  Imp.  Uept.  of  Agric.for  the 
W.  I.,  Pamphl.  No.  5. 

The  use  of  poisons  offers  a  method  that  is  generally 
applicable  to  insect  attacks.  Poisons  are  of  two  kinds, 
"Stomach-poisons"  and  "  Contact-poisons ".  The,  former 
destroy  insects  when  eaten  with  their  food,  the  latter  destroy 
them  when  they  come  in  contact  with  their  bodies.  Insects 
that  bite  leaves,  bark  or  fruit  and  eat  what  they  bite,  can  be 
killed  by  putting  a  stomach-poison  on  their  food.  These 
poisons  are  enumerated  in  list  A.  Clearly,  this  method  is 
of  no  use  against  sucking  insects,  which  push  a  slender  tube 
into  the  plant  and  do  not  eat  the  outside.  For  these,  con- 
tact-poisons are  used,  and  since  many  sucking  insects  are 
fixed  to  the  plant  or  move  but  little,  this  method  is  very 
effective ;  for  such  poisons  see  list  B. 

Substances  poisonous  to  man  should  not  be  applied  to 
fruit  or  vegetables  immediately  before  they  are  to  be 
picked. 

Poisons. 

L:st  A.     Stomach-poisons  ; — 

Arseyiical-Poisons. 

1.  Paris  Green,  mixed  with  twice  its  weight  of  flour, 
dust  or  lime,  both  finely  powdered. 

2.  Paris  Green,  1  lb.  with  2  lb.  of  lime,  dissolved  in  200 
galls,  of  water. 

3.  London  Purple,  mixed  with  twice  its  weight  of  flour, 
dust  or  lime,  both  finely  powdered. 

4.  London  Purple,  1  lb.  with  2  lb.  of  lime,  dissolved  in 
ISO  galls,  of  water. 

5.  London  Purple  or  Paris  Green,  may  he  used  with 
soap,  by  adding  1  lb.  of  soap  to  every  50  galls.of  Xo.  2  or  4. 

Other  Poisons. 

6.  Hellebore,  mixed  with  twice  its  weight  of  cheap  flour, 
both  finely  powdered. 

7.  Hellebore,  1  oz.  in  2  quarts  of  water. 

8.  Pgrethrum  (Buhach),  mixed  with  twice  its  weight  of 
cheap  flour,  both  finely  powdered. 

9.  Pgrethrum  (Buhach),  1  oz.  in  1  gall,  of  water. 

10.  Tobacco  (refuse),  as  dry  powder. 

11.  Tobacco  (refuse),  1  lb.  steeped  in  1  gall,  of  water  for 
24  hours. 

List  B.     Contact-poisons  : — 

12.  Kerosene  Emulsion  (hard  soap). — Dissolve  \  lb.  of 
hard  soap  in  1  gall,  of  boiling  water.  Add  2  galls,  of 
kerosene  to  the  hot  liquid  and  immediately  churn,  with  a 
syringe  or  force-pump,  till  the  mixture  becomes  creamy-. 
This  is  the  stock  solution.  Make  up  to  33  galls.  Use  only 
rain  water,  or  soft  water  (i.e.  without  lime,  &c.). 

13.  Kerosene  Emulsion  (soft  soap). — Dissolve  1  quart  of 
soft  soap  in  2  quarts  of  hot  water ;  add  1  pint  of  kerosene 
to  the  hot  mixture  and  immediately  churn,  with  a  syringe 
or  force  pump,  till  the  whole  is  creamy.  Add  an  equal 
amount  of  water,  and  it  is  ready  for  use.  Any  water  may 
be  used. 
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14.  Rosin  Wash.— Mix  20  lb.  of  rosin.  8j  lb.  of  98  per 
cent,  elastic  soda,  and  3  pints  of  fish  oil.  The  rosin  and 
caustic  soda  mast  be  pounded  before  mixing.  Cover  this 
with  about  2  ins.  of  water  and  boil.  When  the  liquid  is 
clear,  slotciy  add  water,  still  boiling  the  mixture,  till  the 
whole  is  made  up  to  IS  galls.  This  is  the  stock  solution 
and  can  be  made  up  to'loo  galls,  when  cold,  using  only 
rain  water  or  soft  wat -r. 

15.  Rosin  Compound.— "Mix  4  lb.  of  powdered  rosin, 
."  lb.  of  powdered  washing  soda,  and  1  gall,  of  water.  Boil, 
and  when  all  is  dissolved,  dovly  make  up  to  .">  galls.  Boil 
the  mixture  till  it  becomes  of  a  clear  brown  colour.  This 
is  the  stock  solution.     Make  this  np  to  30  galls. 

16.  Whale  Oil  Soap.— Dissolve  1  lb.  of  soap  in  1—2 
galls,  of  warm  water. 

17.  Rosin  and  Whale  Oil  Soap  Compound. — Mix  1  gall. 
of  water  with  8  lb.  of  powdered  washing  soda  and  4  lb.  of 
powdered  rosin.     Boil  till  dissoved,  and  while  boiling,  make 

,!(■/_//  to  5  galls. 

In  a  separate  Tessel  boil  10  lb.  of  whale  oil  soap  with 
5  <*alls.  of  water.  These  may  be  mixed  while  hot  to  make 
the  stock  solution,  or  when  cold,  mix  these  two  with  35  galls, 
of  cold  water,  pouring  both  into  the  water  together  while 
actively  stirring  the  mixture.  However  mixed,  the  final 
amount  must  be  45  galls. 

18.  Tobacco  and  Soap. — Dissolve  1  quart  of  soft  soap, 
<.r  \  lb.  of  hard  soap,  in  5  galls,  of  water,  and  add  2  quarts 
of  strong  tobacco  decoction  (Xo.  11). 

Use  of  the  Poisons. 

The  arsenical  poisons,  such  as  London  Purple  or  Paris 
Green,  are  of  universal  application  against  caterpillars  and 
other  pests  that  destroy  foliage,  but  it  must  be  remembered 
that  arseuic  is  not  quickly  washed  off  by  rain.  Hellebore, 
on  the  other  hand,  very  soon  loses  its  poisonous  properties, 
■and  becomes  harmless  after  some  exposure  to  air.  Pyre- 
thrum  is  harmless  to  higher  animals,  but  has  a  powerful 
influence  on  insects.  Those  in  list  B.  are  the  contact  poisons 
for  application  to  plants  infested  with  mpaly  bug,  scale 
insects,  ^;c. 

The  prices  of  the  materials  mentioned  in  list  A.  are 
subjoined,  as  quoted  in  New  York  : — 

Cents  per  Lb. 

I       is    Irven 25 

London  Purple 6—15 

Hellebore 20 

Pyrethrum 35 

In  Barbados  (Messrs.  C.  F.  Harrison  and  Co.)  the 
following  may  be  obtained  : — 

Cents  per  Lb. 

Paris  Green 5t 

Ti  Purple 30 

Refuse  tobacco 4 

The  cost  of  washes  in  list  B.  has  been  calculated  per 
100  galls,  of  wash  ready  for  application,  exclusive  of  fuel 
and  labour.  These  figures  arc  approximate  and  represent, 
as  closely  as  possible,  firstly,  the  cost  of  the  materials  in 
large  quantities  in  Barbados,  free  of  duty  ;  and,  secondly, 
the  cost  at  retail  prices  as  quoted  in  Barbados. 

Cos!  per  100  Galls, 


Rosin  compound • 

Rosin  wish l" ' 

i  and  whale  oil  soap  compound  , 

" 



II  (soil  sonp) 

Tobacco  and  soap 


T)oIs. 
0-70 
1-28 
1-47 
1-87 
450 
22-40 


Dols. 
0-91 
1  90 
2-15 
2-87 
lO'OO 
35-20 
1-00 


In  making  kerosene  emulsion  with  hard  soap,  water 
containing  lime  should  not  be  used,  as  the  oil  will  separate 
out  on  the  surface  after  making  the  emulsion  ;  rain  water 
or  soft  wal  sarj  in  this  case  and  is  preferable  for 

all  WS 

Olhir  Remedies.  —  Special  picparations  are  sold  for 
applying  to  trees.  In  the  foim  of  greasy  mixtures,  rosin 
and  castor  oil,  whale  oil  soap  and  washing  soda,  toft  soap 


and  carbolic  acid  are  recommended   for  this  purpose,  1 
these  must  not  be  allowed   to  remain   long  on  the   tr, 
After   two    to    three    months,   at    most,   they   should 
washed  off. 

Grain  may  be  freed  from  weevils  by  exposing  it 
24  hours  in  an  air- tight  receptacle  to  the  fumes  of  carl 
bisulphide  at  the  rate  of  one  tcaspoonful  (1 
per  cubic  foot  of  space.  This  will  kill  every  insect  wit 
24  hours  and  will  not  damage  the  grain.  Carbon  bi»ul|>l 
is  obtainable  in  cans  from  7  lb.  upwards  at  about  5o\  per 
Benzol  maybe  usid  in  the  same  way,  taking  rather  n 
per  cb.  ft.  as  it  is  loss  powerful.  As  both  tin  se  substsj 
are  very  inflammable,  care  must  be  exercised  in  usii 

Cockroaches  can  be  destroyed   by  mixing  equal 
molasses,  or  chocolate,  and  boric  acid,  and   spreading 
on   small  pieces  of  tin   or  cardboard,  which  are  plaou 
cupboards  or  under  furniture.    The  mixture  is  not  po 
to  dogs  and  other  domestic   animals.     Books  in  the  tn 
should  always  be  lightly  painted  over  with  the  follov 
mixture   to   preserve   them    from   cockroaches : — 1  oi  if 
corrosive    sublimate,    1    oz.    of    carbolic   acid,   2   i 
methylated  or   rum   spirits.      The   paste  used   for  bin 
books  and  similar  work  should  be  poisoned  by  adding 
of  copper  sulphate  to  every  pound  of  paste. 


BOARD   OF  TRADE   RETURNS. 
Summary  of  Imports. 

Articles. 

Month  ending  3nth  Ap 

1900. 

1801. 

Metals 

£ 

2,507,807 

5((0.2(w: 

874,6*7 

UmM 

42,681,876 

£ 

Oils 

Raw   materials  for  non-textile  in- 
dustries. 

Total  value  of  all  imports .... 

4,313 

M    . 

Summary  op  Exports. 

Articles. 

Month  ending  SOlli  A| 

1900. 

1801 

Metals  (other  than  machinery) .... 

£ 

3.968,69! 

892,007 

2,908,242 

3,50;  I 

Total  value  of  all  exports. .. . 

22.C4J.117 

Imports  op  Miscellaneous  Articles  por  Hoi 
ending  30th  April. 


Articles. 


Cement Tons 

China  and  eartb-    Cwt. 

enware. 

Drugs V»lue£ 

Glass:— 

Sheet Cwt. 

Plate 

Flint 

Bottles Gross 

Other Cwt. 

Glue  and  gelatin         „ 
Leather,  unmanu-       „ 

factured. 

Oil  seed  cake Tons 

Paints  and  pig-  Value  £ 

ments. 
Paper,  pasteboard    Cwt. 
Scientific  instru-  Value  £ 

ments. 
Soap     and     soap   Cwt. 

powder. 
Zinc       rcanufac-       „ 

tures. 


Quantities. 


1900. 


7,918 
31,481 


110,667 
43,039 
39,1 33 

131,318 
20,432 
20.217 

103.E69 

37,789 


1901. 


16,685 

36,72.8 


89.740 
53,612 

88.225 

170.i-.UI 
24,829 
l!',.r.s7 

ugysn 

36.916 


Valuo 


621,153        629,341 


14,0 
33,018 


23,964 
£7,750 


£ 
17.691 

60.247 

61,717 

47,560 
78,163 

363.13s 
57371 


I 


,  .i.  1901 


THE  JOURNAL  OP  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


iports  op  Metals  fob  Month  ending  3()tii  April. 
Quantities. 


Articles. 


1900. 


. Tons 

iilu» 

wrought 

..d  sluvt 

Value  £ 

Tons 


4.543 
6,609 
8,098 
1 1,768 
55,076 
75,056 

''.-.'•'lis 

7,166 


1S01. 


Value. 


1900. 


8.S9S 
8.790 
6.855 
16,988 
55,511 
381,189 

54*405 
5,730 


e 

56  0U3 
861,159 
460,909 
846,668 

90,674 
9,505 

85471 
303.602 
155.853 


1901. 


£ 
125,760 

878,00  i 
384,518 
828,169 
98,868 

46,860 

75,697 

81&SI  5 

96,463 


roRTS  of  Oils  for  Month  ending  30th  April 


MielM. 


Quantities. 


1900. 


1901. 


t Cwt.  67,019 

Tuns  1,543 

Cwt,  64,065 

uting..  Gall.  14.710.487 

ating 4,457,879 

Tons  1,996 

■ Tuns  798 

ine Cwt.  31,713 


33,852 
1,798 

77,946 

19.626,601 

2,998,455 

6,508 

1.215 

15,627 


Value. 


1900. 


1901. 


£ 

81,924 
59,408 
67.676 

343,721 
127.799 
49,719 
16,864 
01,842 


£ 

41,012 
65,206 
89,325 

886,512 
97,309 

142,258 
22,165 
19,156 


ii'ORTs  of  Raw  Material  for  Non-Textile 

I.\W»Ikifs  FOR  MONTH  ENDING  30TH  April. 


Articles. 


rurian  .,    Cwt. 


Quantities. 


1900. 


1801. 


Value. 


1900. 


1901. 


7,131 

58,047 


6,150 
30,206 


cha... 


4,590  |  6,853 

14,590  !  5,495 

9,406  5,410 

95,983  I  85,185 

39,557  :  55,425 

746  .  683 


Tons 


Cwt. 
Tons 


ood. 


i  rttariD 


Cwt. 


3.E61 

4,250 

106,810 

1,767 

17,961 

35,413 

167,614 

197,205 


2.144 

6.798 
47,745 
1.485 
21,276 
38,518 
141,058 
206,796 


No. 


.  1.534,645  '  1,530,717 

1,311.170  1,409,316 

: i  soda...    Tons   ,       30,824,  28.115 

>  of  lime       „      ,       29,667  '  24.8S1 


15,866 
886,655 

12,129 
46,210 
97,255 

275,199 
87,989 
24,972 

17,314 
19,297 

144,746 
17,769 
69,821 

181,890 
40,342 

260,452 

143,127 
138,470 
261,238 
53,209 


17,741 

641,038 

16,379 
15,713 
74,136 

102,004 
131,827 
24,818 

9,622 
26,494 
66  936 
14,969 
94,414 

189,278 
31,850 

263,114 

146,529 

132.512 

230,156 

42,191 


Irs  o»  Chemicals  and  Dtesttjffs  for  Month 
I ending  30th  April. 


irticles. 


Quantities. 


Value. 


1900. 


1901. 


1900. 


1901. 


builds 


i°r-  }*»>  us,  ^42 !{ 


£ 

7.754 


»i»h 

ulue  £ 
gambier.  Tons 

Value  £ 

nd  others  „ 
Cwt. 


Tons 


6,706 

(.    19,862 
28,012 

3.37S 

(.      6,908 
14,348 

32,408 

26,437 

6,»71 

5,731 

25,947 

21,843 

22,207 

18,746 

•  . 

., 

135,296 

135.914 

2.519 

2,217 

52,535 

48,316 

.. 

,, 

17,335 

17,035 

•  • 

., 

49,107 

40,611 

2,574 

8,774 

84,841 

128,602 

24,160 

37,688 

9,180 

15,516 

3,587 

4,215 

37,049 

44,753 

Exports  of  Metals  (other  than  Machinery) 
for  Month  ending  30tu  April. 


Articles. 

Quantities. 

Value. 

1900. 

1901. 

1900. 

1901. 

10.477 

5:),60i 
2,217 

7  176 

10.096 
70,870 
2,393 

9,250 
11,747 

£ 
56,491 

211.49S 
42,983 
81,809 

60.573 
12,732 

£ 

(8,882 

869,388 

1  42,462 
35,908 
56,681 

;   '',927 

Plated  wares. . .  Value  £ 

Zinc , 

12,683 

Exports  of  Drugs  and  Chemicals  for  Month 
ending  30th  April. 


Articles. 


Quantities. 


1900. 


1901. 


Alkali Cwt. 

Bleaching  materials    „ 
Chemical  manures  Tons 
Copper  sulphate  . .      „ 

Medicines Value  £ 

Soda  compounds : — 

Ash Cwt. 

Caustic „ 

Bicarbonate 

Crystals „ 

Sulphate , 

Other  sorts 


832.021 

112,053 

27,614 

9,844 


66,747 

36,689 

6,187 


99.330 
91,087 
24,454 
11,610 
25,384 
23,852 


Value. 


1900. 


1901. 


£ 

£ 

99,011 

32,591 

22,434 

187.270 

203,133 

231,960 

148,692 

94,907 

119,207 

21,511 

.. 

45,795 

8,177 

.. 

1,798 

.. 

2,062 

" 

11,554 

Exports  of  Miscellaneous  Articles  for  Month 
ending  30th  April. 


Gunpowder Lb. 

Candles 

Caoutchouc Value  £ 

Cement Tons 

Products  of  coal. Value  £ 
Earthenware ...       „ 

Stoneware , 

Glass :- 

Plate Sq.  Ft. 

Flint Cwt. 

Bottles 

Other  kinds  ...        „ 
Leather  :— 

Unwrought , 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth Sq.  Yds. 

Painters'  materials  Val.  £ 

Paper Cwt. 

Bags Tons 

Soap Cwt. 


497.500 
1.795,400 

Cwt.2,993 
1,607,100 

85,094 

27,968 

150,689 
0,886 
64.284 
16,601 

Cwt.1,014 

7,242 

80,998 

18,701 

9,756 

10,555 

4,023 

3,652  < 

2,374,900 

85*036 

5,310 

72,392 


2,815,600 

8*8°,15S 
5,017 
82,656 


£ 

10,976 

32,755 
116,747 

65,923 
156,461 
189,364 

13,917 

8,930 
17,270 
29,739 
18,300 

109,682 
33,956 
97,641 
106,516 
166,040 
130,816 
33,190 
79,167 


£ 

9,631 
28,591 
84,765 
54,723 
111,333 
148,145 
14,372 

6,791 
18.738 
88,872 
20,993 

110,221 
34,626 

90.312 
110.638 
154,624 
1371686 
29.S42 
88,060 


ittont&Ip  patent  fcfet 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in 
wkich  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  datos. 

I.— PLANT,  APPARATUS,  and  MACHINERY. 

Applications. 

7845.  W.  Foulis.  Improvements  in  apparatus  for  chare- 
mg  retorts.     April  16.  e 

8161.  A.  Duchemin.  Improvements  in  centrifugal  drying 
machines  or  hydro-extractors.     April  20.  ' 
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I  A.  Appleing.  Improvements  in  apparatus  for 
cooling  or  refrigerating  liquids  in  die  glass  or  open  vessel. 
April  82. 

and    Son  (London),    Ltd.,   and    F.    W. 

iporating  apparatus.    April  23. 

1    8.  Bevan.     Improvements  relating  to  the  filtra- 

ising  of  turn  ice  gases  in  malt  and  other  kilns. 

Apr 

76.  H.M-Ashley.  Improvements  in  furnaces.  April25. 
i    W.  Defines  and   V.  I.  Feney.     Improvements   in 
ratuB  for  purifying  liquids.     April 

i  .  Kil'S-  Furnace  for  roasting  or  calcining  ores 
and  other  substances.     April  2G. 

864-.  E.  E.  Murphy.     Improvements   in  and  relating  to 
carbonatins;  apparatus.     Complete  Specification.     April  20. 
9747.  F.  Bough  and  1".  A.  Greathed.     Improvements  in 
'  metiers.    April  29. 

rle.       Improvements    in   or   relating  to 
-are  -  reducing    apparatus.        Complete    Specification. 

F.  Kaeferle.     Improvements  in  syphon  pipes  for 
-are  -  reducing   apparatus.      Complete     Specification. 
Apr:,  ! 

8868.  C.  V.  A.  Eley.     An  improved  apparatus  for  cool- 
ing liquids.     April  30. 

Davey,  Pairran  and  Co.,  Ltd.,  and  T.  S.  King. 
Improvements  in  and  relating  to  superheaters.  Complete 
Specification.     April  30. 

8942.  F.   W.   Saatmann.     Improvements  in  drying   and 
absorbing  apparatus.     May  1. 

'.'i'.'G.  B.  Kurka.  Improvements  relating  to  fillers. 
May  I. 

9315.  L.  Koch.  Improvements  in  and  connected  with 
superheaters.     May  fi. 

9519.  J.  Wezel.  Improvements  in  or  connected  with 
furnaces.     Complete  Specification.     May  7. 

9585.  B.  Oertel.  Improvements  in  and  relating  to  fur- 
naces.    M 

F.  C.  J.  Bird.  Improvements  in  a  still  for  recover- 
ing alcohol  or  other  volatile  solvent  from  solid  substances. 
May  10. 

9825.  C.  Holcroft.  Improvements  in  regenerative  fur- 
naces anil  apparatus  connected  therewith,  and  in  gas  pro- 
ducers for  the  said  furnace*.     May  11. 

Complete  Specifications  Accepted. 

1900. 

7854.  F.  T.  Brearley.  Annealing  furnaces,  and  tools  for 
use  therewith.     May  1. 

8428.  J.  E.  J.  Baxter  and  G.  E.  Simpsou.  Furnaces. 
Ma>  1. 

10,043.  G.  F.  Restall.  Apparatus  for  stirring,  mixing, 
and  otherwise  treating  substances.     April  24. 

10,580.  O.  Imray — From  F.  Morani,  Italy.  Electric 
furnaces  of  great  power.     May  1. 

10,900.  G.  I).  Howard. — From  J.  Cormack,  Newfound- 
land.    Air  coolers  and  refrigerators.     April  24. 

11,799.    I!.   Moodie.      Apparatus   for    cooling    vapours, 
3,  liquid-,  and  the  like.     May  15. 

11,932.  Jl.  P.  Gandillot  Heating  or  drying  chambers, 
May  8. 

12,190.  J.Foster.  Evaporating  vessels  for  concentrating 
liquid?.     U 

12,233.  A.  J.  Boult. — From  A.  Nicolas,  France.  Centri- 
fugal drying  apparatus.     May  15. 

12,316.     E.G.Scott,     Removing  solids  and  liquids  from 
ti  containing  them.     May  15. 

12,617.  C.  W.  Vollmann.  Condenser  for  refrigerating 
apparatus.     May  15. 

1901. 

6248.  G.  Schoher.  Refrigerating  or  cooling  apparatus. 
May  8. 


II.— FUEL,  GAS,  and  LIGHT. 

Applications. 

7697.    J.    Cavargna.      Improvements    in   or   relating 
apparatus  for   producing  carburetted   hydrogen   in 
for  the   purpose  of    assisting  combustion  therein, 
the  consumption  of  smoke.     April  15. 

7715.   W.P.Thompson.     Improvements  in  obtaining: 
in  utilising  hydro  carburetted  air  and  in  apparatus  1 
April  15. 

7865.  G.  Crossley  and  F.  Crossley.  Incandescent  bin 
April  17. 

7902.  E.  W.  Cooper.  A  new  or  improved  vegct. 
charcoal  or  carbon,  and  methods  or  processes  for  the  mi 
facture  or  preparation  thereof.     April  17. 

7997.  W.  Kennedy-Laurie  Dickson.  Improvement- 
and  relating  to  incandescent  gas  lighting.     April  18 

7998.  YV.    Kennedy-Laurie     Dickson.       Impro* 
relating  to   the  manufacture  of  concentrated  sulphuric  i 
Complete  Specification.     April  18. 

8129.  C.  H.  Scbill  and  W.  I  J.  Primrose.  ImpN 
in  or  relating  to  apparatus  for  the  manufactur. 
April  20. 

0268.  H.  A.  F.  B.  H.  Tonnies.     Improvements  re! 
acetylene  gas  generators.     April  22. 

8275.    A.    J.    Boult.  —  From     Societe    Lnmiire  1!  . 
Belgium.     Improvements  in  or  relating  to  incand 
Bunscn  gas  burners.     Complete  Specification.    April 

8281.   A.    J.    Boult.  — From    Societe"    Lumi.'rc    I 
Belgium.     Improvements  in  or  relating  to  mantle 
for   incandescent    gas    burners.      Complete  Specific:  I 
April  22. 

8372.  II.  J.  Haddan.— From  The  Adams  and  W.    • 
Company,    United    States.      Improvements    in 
generators.     Complete  Specification.     April  23. 

8449.     L.    Mond.      Improvements    in    gas   prod  t: 
April  2J. 

8548.  F.    S.   Lavarack.     Improvements  relating  t<  U 
production  of  ozone.     April  25. 

8572.  S.  Cowper-Coles  &  Co.,  Ltd.,  and  S.  Cowp. 
An  improved  process  for  the  manufacture  of  coal  briq  M 
April  26. 

8762.  F.  B.  L.  Srathy  and  A.  J.  Riley.    Improv.  I 
relating  to  acetylene  gas  lighting.     April  29. 

8817.     A.   J.    Boult. — From    Societe    Lum 
Belgium.       Improvements   in   high-pressure 
gas  lighting  plant.     Complete  Specification.     April  I 

8877.  M.Graham.   Improvements  in  hot  coke  con  c 
Complete  Specification.     30  April. 

8881.  C.  J.  Johnson.     Apparatus  for  mauufacturi  g 
Complete  Specification.     April  30. 

8905.  L.   T.   D'Altoff.      Improvements  relating 
manufacture  of  gas.     Complete  Specification. 

9053.  B.  N.  Lennox.     Apparatus  for  the  produ  m 
ozone.     May  2. 

9222.    J.   Fischer.      Improvements    in   and   n !    - 
incandescent  gas  burners.     Complete  Specifi' 

9224.  G.  Hookham.     Improvements  in  nuu 
candescent  gas  lamps.     May  3. 

9321.  C.  B.  Tully.     Improvements  in  and  r 
manufacture  of  water-gas.     May  6. 

9331.  B.  Larghans.    Improvements  in  and  r 
,    manufacture  of  incandescent  mantles.     May  C. 
|        9460.  F.  Missire  and   M.  L.  Missirc.     [apron 
I    mantles  for  incandescent  gas  lighting.     Ma\  1. 
I        9513.  J.  St.  Clair  Legge.     Improvements  in  i  I 
for  carburetting  air.     May  7. 

9542.  E.  Price.     A  porous  carburetter.     Mai  - 
9658.  F.  S.  Kennedy.    The  permanent  incai 
i    light  mantle.     May  9. 

9660.  J.    H.    Stevens.     A    self-intensifying 
;    gas  apparatus.     May  9. 
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i.  F.  Schmitt.  [mproved  apparatus  for  generating 
storing  acetylene  gas.  Complete  Specification.  Ma;  '.'. 
.1 ::.  \V.  K.  Dickson.     Improvements  in  anil  relating  to 

11  incandescent  gas  lighting.     May  10. 
18,  J.  Altaian.     Improved  burner  for  incandescent  gas 

[a j   11. 
•J2,  H.  Koppers.  Improvements  relating  to  coke  ovens, 
plete  Specification.    May  11. 

Complete  Specifications  Accepted. 

1900. 
0.  A.   Firth   and   R.  Jackson.      Vaporizers    or   car- 


'•'   C.  A.  Allison.  —  From   A.   H.  Bronson,   United 
1'rocess  of  manufacturing  gas,  and  apparatus  for 
ng  the  same.     May  15. 
Me.     Gas  purifying  apparatus.     May  8. 
■  G.   Richardson.      Art    of    incandescent    gas 

-DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  PETROLEUM. 

Application. 

K.  Falluicht.      Process  for   producing   solidified 
Complete  Specification.     May  4. 


May  15. 
Apparatus  for  generating  acetylene 


riratus. 
il.  G.  Seagrai  e 
April  94. 

9,  G.  W.  Johnson. — From  La  Compagnie  Franchise 
ili^sous,  France.  Means  for  generating 
.  and  lighting  by  means  of  such  gas.  April  24. 
3  1\  H.  de  Faucheux  d'Humy  and  R.  MeKenzie. 
factnre  of  anthracite  briquettes.  May  15. 
5.  J.  St.  Clair  Legge.  Vapour  incandescent  lighting. 
(, 

.'.  W.  Hooker.  Incandescent  gas  and  vapour  burners. 
1.  J.  H.  Ross.     Acetylene  gas  generators  or  the  like. 


'>.  A.  Wilson.     Gas  producers.     April  24. 

1  >.  K.   A.    Nielsen.        Manufacture    of    incandescing 
for  incandescence  lighting.     May  8. 

1  55.  The  Petolite  Fuel  Syndicate,  Ltd.,  and  E.  John- 
Manufacture  and  production  of  combustible  material 
npuiiid,  more  especially  intended  for  use  in  the 
icturc  of  briquettes  of  artificial  fuel.  May  8. 
'6.  II.  I'rescher.  Apparatus  for  the  self-ignition  of 
v  15. 

1  97.  L.  A.  Maingard.     Artificial  fuel.     May  15. 

1901. 
■'  T.  Eautny  and  R.  W.  Lotz.    Acetylene  gas  generators. 

G,   Kohl.     Incandescent   bodies,    and    method   of 
during  same.     May  15. 
W.  P,  Thompson. — From  A.  Wasmuth,  Germany. 
for   strengthening    incandescent    bodies   for   gas 
May  1. 

H.  H.  Kinloch.     Apparatus  for  and  method  of 
ig  and  moulding  peat  or  turf.     April  24. 
H.  Bernhardt.     Means  for  lighting  gas.     May  1. 

E.  Lisle  and  G.  F.  Prew.     Carburettors.     April  24. 

F.  Hoffmann.     Production  of  compressed  gas  for 
or  heating  purposes.     April  24. 
K  Schnllze.    Manufacture  of  incandescent  bodies 

ind  other  lighting.     May  1. 
H.  Koppers.     Treatment  of  gas  liquor.     May  8. 
'  W.  Garrett  and  J.  C.  Cromwell.     Gas  producers. 


Complete  Specification  Accepted. 

1901. 

5232.  W.  Hcinemann.  Process  for  recovering  the 
by-products  from  coke-kiln  gases.     April  21. 

IV.— COLOURING  MATTERS  and  DYESTUFFS. 
Applications. 

772G.  R.  B.  Ransford.  —  From  L.  Cassella  and  Co., 
Germany.  Manufacture  of  dialkvlamido-oxydiphenyl- 
amines  and  dyestuff  therefrom.     April  15. 

7919.  R.  B.  Ransford.  —  From  L.  Cassella  and  Co., 
Germany.  The  manufacture  of  />-mono-alkvlamido-p-oxy- 
diphenylamines  and  dyestuffs  therefrom.     April  17. 

8120.  R.  B.  Ransford.  —  From  L.  Cassella  and  Co., 
Gcrmauy.  The  manufacture  of  new  2.7-amidonaphthol- 
mouosulphoacid  and  dyestuffs  therefrom.     April  19. 

8528.  II.  H.  Lake.— From  Farbwerk  Miihlheim  vormals 
A.  Leonhardt  and  Co.,  Germany.  Improvements  relating 
to  the  manufacture  of  colouring  matters.     April  25. 

8G36.  C.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius  und  Briining,  Germany.  Manufacture  of  rlirectty 
dyeing  sulphurised  dyestuffs  from  1  :  8-dinitronaphthalene. 
April  26. 

88C0.  C.  D.  Abel. — From  Aetiengesellsehaft  fur  Aniliu- 
fabrikation,  Germany.  Manufacture  of  mordant-dyeing 
monoazo  dyestuffs.     April  29. 

8923.  F.  de  Brandel  and  A.  de  Baudry  d'Asson.  A  new 
product  especially  applicable  for  use  in  the  manufacture  of 
colours  and  inks,  and  process  of  manufacture  of  the  said 
product.     April  30. 

8924.  H.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  Improvements  in  the  manu- 
facture or  production  of  anthracene  derivatives.     April  30. 

9088.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius  und  Briining,  Germany.  Manufacture  of  dis-azo- 
dyestuffs  from  ortho-diamido-phenol-para-sulphonic  acid. 
May  2. 

9613.  J.  Y.  Johnson. — From  Badische  Anilin  und  Soda 
Fabrik,  Germany.  Improvements  in  the  manufacture  of 
indigo.     May  8. 

9694.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  Improvements  in  the  manufacture 
and  production  of  colouring  matters  and  intermediate  pro- 
ducts derived  from  methylanthraquinone.     May  9. 

9774.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  acylated  derivatives  belonging  to  the  indigo  group. 
May  10. 

Complete  Specifications  Accepted. 
1900. 

9081.  J.  V.  Johnson.— From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  Manufacture  and  production  of 
colouring  matters  of  the  anthracene  series  and  of  inter- 
mediate products  relating  thereto.     May  15. 

10,844.  C.  D.  Abel. — From  Aetiengesellsehaft  fur  Anilin- 
fabrikation,  Germany.  Manufacture  of  black  disazo  dye- 
stuffs.     May  8. 

11,035,  H.  E.  Newton.— From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.  Manufacture  or 
production  of  new  colouring  matters  of  the  acridine  series. 
May  8. 

11,042.  C.  D.  Abel.— From  The  Aetiengesellsehaft  fur 
Anilinfabrikation,  Germany.     Dyeing  and  printing.    May  8. 

11, 'J22.  C.  D.  Abel.— From  Aetiengesellsehaft  fur  Anilin- 
fabrikation, Germany.  Manufacture  of  amido-ammonium 
azo-dyestuffs.     May  15. 

1901. 
2009.  W.  P.  Thompson.— From  The  Firm  of   Gebriidcr 
Flick,  Germany.     Processes  for  the  preparation  of  a  soluble 
indigo  paste.     March  27. 
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V.— TEXTILES 


COTTON,  WOOL,  SILK,  Kro. 
ArrLiCAHONS. 


7737,  K.  J.  Tin  lor  aud  S.  Taylor.  Improvements  in  and 
relatiDi.'  10  the  treatment  of  raw  or  manufactured  wool, 
cotton,' and  other  fibres  or  fibrous  materials  or  armies,  and 
the  manufacture  of  substauces  suitable  therefor.     April  15. 

8076.  A.  J.  E.  Hill.  A  process  for  giving  cotton  yarns 
And  fabrics  certain  silk-like  properties.     April  19. 

.1.  T.  Pearson.  Improvements  in  and  relating  to 
the  treatment  and  packing  of  silk,  wool,  cotton,  and  other 
fibrous  substances  and  fabrics  in  their  raw,  manufactured, 
and  partly  manufactured  state.     April  25. 

9378.  K.  Leconte.  Improvements  in  retting  flax,  hemp, 
and  other  textile  plants.     May  6. 

9482.  B.  J.  B.  Mills.— From  P.  Mugnier,  France.  Im- 
proved fabrics  aud  process  of  manufacturing  the  same. 
May  7. 

Complete  Specifications  Accepted. 

1900. 
Process  and  composition  for  render- 
aud    the    like    non-inflammable   and 
waterproof.     April  24. 

22,954.  J.  C.  W.  Stanley.  Treatment  of  cotton-seed 
hulls'  and  the  obtaining  of  certain  useful  products  there- 
from.    May  15. 

1901. 
4125.  H.  H.  Lake.— From  National  Package  Company, 
United    States.        Manufacture    of    fibrous    compositions. 
May8. 

7480.  H.   H.  Lake.— From  K.  Wddon,  United  States. 
Apparatus  for  use  in  the  mercerisation  of  yarn.     May  5. 


8267.  C.  Baswitz. 
ing    textile    fabrics 


VII—  ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

7710.  J.  Potut.     Improvements  relating  to  the  manufa 
hire  of   sulphuric   acid.     Complete   Specification. 
April    15.     Date  applied  for   Oct.   6,   1900,  being 
application  iu  France. 

7932.  J.  Hargreaves.  Improvements  in  treating  a 
obtaining  metallic  chlorides  and  oxides.     April  18. 

7999.  A.  Zauner.  Improvements  relating  to  the  man 
facture  of  concentrated  sulphuric  acid.  Complete  Spe 
fication.     April  18. 

8230.  J.  V.  Johnson. — From  The  Atmospheric  Produ 
Company,  United  States.  Manufacture  of  nitrogen  Co 
pounds  from  atmospheric  nitrogen.  Complete  Spccificat: 
April  22. 

8257.  G.  W.  Johnson. — From  The  Stassfurter  Chemisi 
Fabrik  vormals  Vorster  und  Griineberg,  Germany.  1 
provements  in  the  purification  of  potassium  cyani 
April  22. 

8527.  W.  H.  Akester.  Improvements  in  the manufact 
of  picric  acid  and  its  compounds.     April  25. 

8545.  J.  Wetter.— From  The  Firm  of  E.  Hae'o,  Germs 
Improvements    relating   to    catalytic    bodies   and    1 
manufacture  of  sulphuric  anhydride.     April  25. 

8834.  S.  Cowper-Coles  and   Co.  Ltd.,  and   S.  I 
Coles.     An  improved  process  for  abstracting  arsenic-  I 
sulphuric   acid,   and    apparatus    in   connectiou    there* 
April  30. 

9125.     R.  Abrey.     An  acid-proof  composition.    M«J 

9133.  G.   Plath.      Improvements   in   apparatus  fir 
distillation  of  nitric  acid.     May  2. 

9398.  A.    Gutensohn.      Improved  method  of  pr 
picric  acid.     Complete  Specification.     May  o. 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 
7688.  R.  Meyer  and   W.   C.   Foulds.      Tom  toms  for 
dyeing  works.     April  15. 

7923.  P.Barboutau.  Improvements  in  the  xylographical 
printing  of  colours  in  graduation  on  paper  and  textile 
fabrics.     April  17. 

9184.  C.  D.  Abel. — From  Actiengesellschaft  fur  Anilin- 
fabrikation,  Germany.  Process  for  producing  red  shades 
on  wool.     May  3. 

9720.  E.  HliDgworth,  J.  T.  Mazcy,  and  G.  Naylor. 
Improvements  in  apparatus  for  dyeing  and  otherwise 
treating  fibrous  material  in  a  spun  or  other  slate.     May  10. 

Complete  Specifications  Accepted. 
1900. 

9587.  G.  W.  Johnson. — From  Kalle  and  Co.,  Germany. 
Printing  of  indigo,  or  indigo  and  other  colouring  matters. 
May  1. 

10,709.  C.  H.  Hope.  Colour  printing  of  textile  fabrics. 
May  1. 

12,976.  R.  F.  Schule.  Dyeing  yarns,  and  apparatus 
therefor.     April  24. 

19,250.  J.  Hussong.     Dyeing  machines.     Jan.  16. 

21,236.  G.  Bethmann.  Process  for  dyeing  wool  or  other 
animal  fibre  with  aniline  black.     May  1. 


1901. 
C.  Rigamonti  and  G.  Tagliani. 


Kicrs  for  blcach- 


228. 
ing  cotton  fabrics.     May  8. 

3518.  F.Taylor,  A.  Cooke,  B.  W.  D.  Montgomery,  and 
The  Lishman  Process  Bleaching  Company,  Ltd.  Appliances 
to  be  employed  in  the  proce6S  of  bleaching.     May  15. 


Complete  Specifications  Accepted. 
1900. 

5644.  F.  M.   Spence,    D.   D.    Spence,  and   II. 
Manufacture  of  aluminous  compounds.     Feb.  6. 

9231.  C.  P.  Bary.     Manufacture  of  stannic  acid  by    i- 
bustion  of  tin  vapour.     April  24. 

11,753.  W.  C.  Sellar.     Treatment  of  calcium  Aim 
the  production  of  silico-fluorides.     May  1 5. 

12,182.  W.  Schulthess.  Production  of  calcium  hy  tr 
and  apparatus  therefor.     May  15. 

15,233.  J.  Thesen.     Extraction  of  iodine  and  othe 
ducts  from  seaweed.     April  24. 

20,023.  M.  Depangher  and  V.  U.  Pontini.  Proa  < 
manufacturing  a  deodorising,  washing,  or  bleaching  1 
May  15. 

2-2,201.  T.  J.  Smith.    Carbonised  bromides.     Maj 

1901. 

284.  H.  A.  Frasch.  Nickel  salt,  and  process  of  n  it', 
same.     April  24. 

2010.  U.  Wedge.     Process  and  apparatus  for  the 
ment  of  chemical  compounds  for  oxidising  or  raisini  I 
to  a  higher  oxide.     April  24. 

VIII.— GLASS,  POTTERY,  and  ENAMELS 
Applications. 

8608.  W.  C.  Morison.     Improvements  in  an 
with  mixing  substances  for  pottery,  and  such  liki  I 
April  26. 

9087.  W.  S.  Rawson  and  R.  D.  Littlefield.  Tr>  ■ 
of  magnesite  for  the  manufacture  of  refractory  artic  » 
structures.     May  2. 

9820.  W.  P.  Thompson.  From  La  Societe  poi  I' 
ploitation  des  Brevets,  Henri  Starm,  France.  Impro'  * 
iu  kilns,  drying  chambers  and  conveying  appara » 
pottery  or  ceramic  wares,  bricks,  and  the  like.    M» 
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Complete  Specifications  Accepted. 

1900. 
fi.   Ott.     Method  of  and  apparatus  for  fusing 
•clain  and  the  like.     May  8. 

1901. 
1 196.  W.  Haley.     Apparatus  for  pressing  and  moulding 
■j  <-ware.    April  24. 

—BUILDING  MATERIALS,  CLAYS,     MORTAES, 
and  CEMENTS. 

Applications. 
otter.      Improved   fireproof  floor  and  ceiliug. 
1  17. 

«2.  F.   Boas.    Improvements    in   the    manufacture    of 
ing  materials.     Complete  Specification.     April  22. 
i6.  G.   Weber.      Improvements  in  the  production   of 
tions  of  stone.    April  25. 
<9.  J.  Bowler.     Improvements   in  the  manufacture  of 

-tone  and  hricks.     April  26. 
v.  X.  \V.  Curtis  and  A.  E.  Carey.     Improved  con- 
io  is  cemeut  kiln  and  drying  floor.     April  26. 

1.  F.   Boenke.     Improved   fireproof,  artificial    stone 
I,  or  tiles  for  building   purposes.     Complete  Specifiea- 
April  27. 

9.   T.  M.  Thom.      Improvements   relating    to   the 
'actnre  of  lime.     April  27. 
7.  W.  S.  Rawson  and  R.  D.  Littlefield.     See  Class 


>.  J.  Cozermak.     Improvements  in  the  manufacture 

ation  marble.     Complete  Specification.     May  6. 

.  J.  I..  Gordon.     An  improved  cement  for  general 

u'  purposes.    May  7. 
i  .  R.  J.  Stalker.    Improvements   in  or  relating   to 

anils  or  compositions  for  preserving  wood.     May  9. 

.  F.  A.  Beny  and  J.  Heinrigs.     A  new  or  improved 
I  tus    for     slaking    lime.       Complete    Specification. 

Complete  Specifications  Accepted. 

1900. 

*    G.  Warren.     Kilns  and  drying  process  for  cement 
ilar  materials.     May  S. 

I  3.  H.  Schmidt.      Kilns  for  burning  'cement,  limes, 

.     May  8. 
■    W.  Dunkelberg.     Manufacture  of  artificial  stone, 
antoa  therefor.     May  1. 

1901. 
:    H  H.Lake.    From  D.  Wachtel  and  Co.,  Germany. 
l'l  on  of  slaked  lime.     April  2  4. 

8.  S.  Bromhead.     From  G.  Moller  and  P.  Pfeiffer, 
I  •  ■     Process  for  the  manufacture  of  solid  blocks  of 
I  cement  slush.     April  24. 

II  B.  B.  Lashbury  and  H.  S.  Spackman.     Apparatus 
■»,  ling  cement.     April  2  4. 

F.    C.    Brice.      Manufacture    or   production    of 
;    bricks   or    blocks,   or    other    building    material. 


'  Schougaard  and  J.Evans.     Method  of  making 
jtone.     May  15. 

W.  P.  Thompson.     From  H.  P.  Dodge,  United 
Treatment  of  lime.     May  15. 

X.— METALLURGY. 
Applications. 
•  > .  L.  R.  T.  Vildorola.      Improvements    in   and 


the  production  of  copper.     April  15 
■   B.  Wheatley.     An  improvement  in  the  manu- 
al )f    metallic    alloys.       Complete     Specification. 


8153.  W.  11.  Johnson. — From   The   Pittsburg   Reduction 
Company,   United   States.     An  improved  process  for  the 
purification      of     aluminium.       Complete     Specification 
April  20. 

8172.  J.  Houghton.  Improvements  in  and  relating  to 
the  casting  of  metals.     April  20. 

8175.  E.  Ilerter.  Improved  method  of  and  means  for 
casting  and  simultaneously  refining  raw  zinc  and  other 
metals  excepting  iron.     Complete  Specification.     April  20. 

8208.  J.  Scott.  Improvements  in  and  relating  to  the 
casting  in  chills  of  iron  or  steel  articles.     April  22. 

S32 1 .  A.  A.  Lockwood.  An  improvement  in  the  process 
in  the  extraction  of  gold  and  silver  from  their  matrix  by  a 
cyanide  solution  and  the  recovery  of  the  same  direct 
April  23. 

8333.  A.  D.  Elbers.  Process  of  treating  molten  blast 
furnace  slag.     April  23. 

8376.  H.  Brandenburg  and  A.  Weyland.  Process  for 
extracting  tin  from  ores  or  slags.  Complete  Specification. 
April  23. 

8397.  G.  Rigg.  Process  and  apparatus  for  treating 
mixed  zinc  blende  and  pyrites,  so  as  to  render  their  sepa- 
ration by  magnetic  treatment  possible  and  practicable. 
April  24. 

S450.  A.  Reynolds.  An  improvement  in  metallurgical 
converters.     April  24. 

8511.  M.  Ullmann  and  B.  Sehlag.  An  improved  method 
of  soldering  or  joining  together  aluminium  and  other  metals 
and  substances  and  material  therefor.     April  24. 

8605.  O.  Massenez.  Improvements  relating  to  the 
manufacture  of  phosphoric  iron.     April  26. 

8732.  J.  Esson  and  G.  H.  Taylor.  Improved  process 
for  the  conversion  of  cast  iron  into  steel,  also  brass  and 
other  metals  and  allovs  into  substances  harder  than  steel 
April  27. 

8904.  H.  H.  Lake. —  From  W.  E.  Simonds,  United 
States.  Improvements  relating  to  alloys,  and  to  processes 
for  the  production  thereof.  Complete  Specification. 
April  30. 

9124.  W.  S.  Mather.  Improvements  relating  to  crucibles 
for  smelting.     Complete  Specification.     May  2. 

9263.  H.  Elmqvist.  Smelting  process  for  casting  metal. 
Complete  Specification.     May  4. 

9503.  J.  C.  Clancy  and  L.  W.  Marsland.  Improvements 
in  the  extraction  of  gold,  silver,  lead,  zinc,  and  other  metals 
from  sulphide  ores.  Complete  Specification.  Filed  May  7, 
date  applied  for  Jan.  24,  1901,  being  date  of  application  in 
Queensland. 

9676.  The  British  Aluminium  Company,  Ltd.  —  From 
A.  H.  Cowles,  United  States.  An  improved  electric  smelting 
process  and  apparatus  to  be  used  therein.  Complete 
Specification.     May  9. 

Complete  Specifications  Accepted. 
1900. 
8801.  W.   H.   Hyatt.     System   for   the  improvement  of 
aluminium  and  aluminium  alloys.     May  15. 

11,085.  E.  T.  Zohrab.  Furnaces  for  smelting  and 
dephosphorising  iron  and  other  ores.     April  24. 

16,065.  F.  Haenle.     Beating  of  leaf  metal.     May  15. 

18,386.  J.  Inshaw.  Manufacture  of  hollow  blooms  for 
producing  seamless  tubes,  hollow  shafting  axles,  and  other 
hollow  articles  from  common  puddled  iron  or  other  metals. 
April  24. 

23,660.  M.  Seligsohn.  Method  or  process  of  treating 
ores.     April  24. 

1901. 

3044.  E.  C.  H.  Pape  and  W.  S.  Henneberg.  Crushing 
and  lixivating  ores  and  metallurgical  products"     April  24. 

5207.  A.  M.  Clark. — From  The  Nichols  Chemical  Co., 
United  States.     Metal  casting  apparatus.     May  1. 

5877.  A.  Reynolds.  Converter  treatment  of  metals  and 
their  compounds,  and  apparatus  for  that  purpose.     May  8. 


THE  JOURNAL  OF  THE   SOCIETY   OF   OHEMIOAL  INDUSTRY.        [M,, 


W.   H.  Wheatley.— From    S  General    des 

Aden  Fins,  Fiance.     Manufactui  Maj  15. 

7316.  U.  II.  Lake.— From  J.  E.  Hewitt  and  C.  T.  Coe, 
tTn  •  Alloy   ami   process    for   the    production 

thereof.     May  15. 

XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

APPLICATIONS. 

7935.  G.  J.  Gibbs.  Improvements  iu  or  relating  to  the 
grids  of  secondary  batteries.     April  18. 

R.  l'ortim  and  E.  Scmpruu.  Improvements  in  or 
relating  to  accumulators  or  secondary  batteries.  Complete 
Specification.     April  22. 

G.  F.  W.  Kloth.  O.  II-  G.  Banning,  and  J.  G.  L. 
D.  Kunhardt.  Improvements  in  or  relating  to  accumula- 
tor- or  secondary  batteries.  Complete  Specification. 
Aprt: 

B717.  W.  Fritsche.  Improvements  in  or  relating  to 
secondary  cells  or  batteries.     April  27. 

S932.  F.  M.  Chaplet.  Improvements  in  primary  electric 
latteries.     April  30. 

1..  Benier.  An  improved  thermo  electric  battery. 
Complete  Specification.     May  1. 

9023.  L.  Bristol.  Improved  means  for  testing  secondary 
batteries.     May  1. 

.  C.  P.  Elieson  and  V.  de  Bobinsky.  Improve- 
ments in  electrical  accumulators.     May  3. 

9213.  G.  B.  PuchmuUer.  A  new  or  improved  galvanic 
cell.     May  3. 

Complete  Specifications  Accepted. 

1900. 

6312.  H.  A.  Cohn  and  E.  Geiseuberger.  Apparatus  for 
the  production  of  soda  and  chlorine,  by  the  electrolysis  of 
chloride  of  sodium,  the  invention  being  also  applicable  for 
the  production  of  potassium,  sodium,  aluminium,  or  other 
metals  of  the  same  class.     May  15. 

11.260.  A  Tribelhorn.  Electric  accumulators,  and  elec- 
trodes therefor.     May  8. 

13,951.  J.  Weiss.    Electric  muffles  or  furnaces.    May  15. 

1901. 
.        .T.A.Edison.     Storage  batteries.     May  1. 
4508.  II.  J.  H.  Pickaid  and  J.   S.  Evans.     Accumulator 
plates.     May  1. 

XII.— FATS,  OILS,  and  SOAP. 

Applications. 

8198.  J.  Doull.  Improvements  in  the  method  of  treating 
whale  carcases  and  other  substances  for  the  extraction  of 
grease  and  utilisation  of  bye-products.     April  20. 

J.  II.  T.  M.  Dclattre,  of  La  Societe  Anonyme 
dTspuration  des  Eaux-Vannes  d'Extraetion  des  Matieres 
lira-*—  par  les  Procedos  Dclattre.  A  process  for  treating 
fish  and  fish  refuse  and  in  apparatus  therefor.     April  25. 

9039.  J.  Hogarth.     See  Class  A. 

9838.  A.  G.  Salamon. — From  A.  Verley,  France.  Im- 
provements in  the  purification  of  vegetable  oils.     May  11. 

Complete  Specifications  Accepted. 

1900. 

2372.  A.  Merry  and  .1.  II.  Xoble.  Manufacture  of  snap. 
May  15. 

9048.  M.  Wiiikelmann.  Process  for  producing  fat  lacs. 
May  15. 

11,053.  C.  Allworth.     Soap.    May  15. 

V.   Linde.     Method  of  preparing   rape-seed   oil 
and  other  sweet  oil-.     M 

16,989.  C.  L.  Culmann.  Process  of  and  apparatus  for 
producing  soap.    May  8. 


XHI.— PAINTS,  PIGMENTS,  VARXISHKs. 

RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

7921.  H.   Langbein.      Improvements   in  and   coduc  I 
with  the  chemical  purification  of  graphite.     A] 

7954.  G.    Fry.      Improvements    in   or   relating  to 
manufacture  of  varnishes.     April  17. 

8995.  A.  Rente.  A  new  or  improved  proi 
apparatus  for  the  manufacture  of  soot  from  tar.  U 
Specification.     May  1, 

9233.  M.    Condron.      An    improved     preservatu 
position.     May  4. 

9828.  S.   Ammundseu.      A   varnish  substitute  anJ  t 
process    for     producing     same.       Complete     Si 
May  11. 

Complete  Specifications  Accepted. 

1900. 

8820.  E.  R.  Blundestone.     Xew  pro;ess  and   m<  I 
producing  white  lead.     April  24. 

9282.  F.  A.  Hyndham  and  W.  B.  Banyard.    Mar 

of  pigments  or  paints.     May  1. 

11,108.  E.    Beringer.      Manufacture    of    zin 
suitable  for  pigments   and  of    sulphocyanides  u 
product.     April  24. 

XIV.— TANNING,  LEATHER,  GLUE,  and  SI? 
Applications. 

7712.  J.   Muir.     Improvements  in   and   relating  t  h. 
manufacture  of  leather.     April  15. 

9025.  L.  B.  Trant,   G.  Soldani,  and  P  V.  San  I  b 

Improvements  in  tanning.     Complete  Specification.    .' 

9556.  C.  Dreher.      Process   for   producing  I 
upon  any  kind  of  leather  by  the  employment  of  tit  II 
salts    combined   with   tanning   material    or   with  m  ti 
colours.     May  8. 

Complete  Specifications  Accepted. 

1900. 

17,253.  L.    Geveart-Naert.       Manufacture   of  a  il 
leather.    May  1. 

1901. 

3062.  G.   S.    Falkenstein   and   C   Falken-tcin 
making  artificial  leather.     May  15. 

6815.  R.  W.  James.— From   W.A.Hall,   l- 
Composition  of  casein  glue.     May  8. 


XV.— MANURES,  Lie. 
Applications. 

9514.  T.  Storer  'and  R.  McAlley.     An  imp 
the  treatment  for  fertilising  purposes  of  the  dif 
known   as   burnt    or    pot    ale.       Complete    B 
May  7. 

9773.  J.  Carstairs.     An  improved  process  for 
duction  of  fish  guano.     Complete  Specification.    M 

XVI.— SUGAR,  STARCH,  ano  QXJli 
Applications. 
8086.  G.  B.    Schwerin.      Improvements  (drill 
extraction  of  sugar.     April  19. 

8331.  C.  D.  Ekman.     Manufacture  of  adbe 
suitable  for  use  as  a  substitute  for  gum  arabic  u 
soluble  gums.     April  23. 

9496.  A.  Kaczorowski.     Improved  process  and  i 
for  covering  or  liquoring  sugar  loaves.    M:iy  I . 
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Complete  Specifications  Accepted. 

1900. 
IS,  1'.   R.   Bramsch.     Process  for  purifying  molassi  - 
tic  -   for   the   purpose   of   obtaining   G 
,,  15. 
06,  F.  K.  Bramsch.      Process  for  obtaining  German 
■ad  alcohol  from  molasses  or   sugar  juices   without 
.  cereals  and  without  lactic  aridity.     May  1. 
-.    I..  A.  Morel.     Process  of  manufacturing  gluten. 

IYJL— BREWING,  WINES,  SPIRITS,  Etc. 
Applications. 

i     \V.    Palethorpe.      Improvements   in   spargers   or 
ders  particularly  for  use  in  brewing.     April  15. 
5.  H.  W.  Spiller.    Improved  method  of  and  apparatus 
e  treatment  of  beer.     April  16. 

7.  J.  L.  Tuckett.      The  manufacture  or  production  of 
proved  yeast  extract.     April  18. 

.'.  A.  G.  Southby.     Improvements  in  brewing  barley 
April  20." 
C.  \V.  Ramsey.      Improvements   in   or    relating 
distillation   and   purification    of    alcoholic    liquids. 

I.   0.  Imray. — From    Joshua   Brothers    Proprietary. 
An  improved  method  of  accelerating  the 
ig  of  whisky,  brandy,  and  other  strongly  spirituous 
mplete  Specification.     April  23. 
K.  S.  Beaven.     See  Class  I. 

A.  M.  Clark. — From  L.  Nathan,  Switzerland,  and 
.  Germany.  Method  of  and  apparatus  for  brewing 
1  the  like.     April  25. 

K.  B.  Hansford.— From   L.  W.    Gans,  Germany. 
for    obtaining    the    contents    of     yeast    cells. 

I     M.  P.  Davies  and  E.   Wilding.      Improvements  in 
ing  to  yeast.     April  29. 
H.  A.  Hobson  and  the  Concentrated  Beer  Com- 
iiuited.    Improvements  in  brewing  beer.     May  1. 
I    T.   Laikiu.     An  improved   kiln   or   apparatus  for 
.  hops,  or  the  like.     May  2. 

i  (  G.  Jacquemin.     Process  of  preparing  and   method 
1 :  low  fermentation   brewery   yeasts  fermenting   at   a 
rature.     May  3. 

;     F.   G.   Riley.      Improvements    in   mash    tuns  for 
aud  boiling  liquids  by  steam.     May  6. 
•  >rer  and  R.  McAUev.     See  Class  XV. 


Complete  Specifications  Accepted. 

1900. 
i  J.  House  and   E.   W.   Lancaster.     Apparatus  for 
Electing  the  gas  given  off  during  the  process 
atation,   and   afterwards   using   the    same    to   re- 

-.  lager  beers,  and  other  beverages.     May  8. 
W.  P.  Thompson.— From  J.   H.   Lavollay  and  G. 
nee.     Process  for  the   purification  of  crude 
Vpril  24. 

K.  Scholes.     Bottling  of  beer  and  other  beverages. 

?ivbe.    Process  and  apparatus  for  the  manu- 
f   vinegars   from   alcohol,  wine,  cider,  beer,  &c. 


111. 


■FOODS,  SANITATION,  Etc.,  and 
DISINFECTANTS. 
Applications. 
A. — Foods. 
Wise. — From  B.   Bache  -  WQg,   Norway. 


-  in  and  relating  to  the   preservation   of  eggs 
■  les  of  food.    Complete  Specification.    May  30. 


.1.  Hogarth.  Improvements  in  and  relating  to  the 
treatment  of  alimentary  substances  and  beverages,  oils,  and 
other  oxidisable  materials.     May  3. 

9091.  A.  Herzen.  A  process  for  the  preparation  of 
pepsinogenous  meat  extract.  Complete  Specification. 
Filed  May  2.     Date  applied  for  Nov.  10,    :  ;  date 

of  application  in  Belgium. 

9215.  H.  Marquardt.     An  improved  process  for  preserv- 
ing milk,  cream,  and  like  substances,  and  apparatus  fo 
therein,  and  for  transporting  the  said  substances.    Complete 
Specification.     May  3. 

9562.  L.  W.  BroadweU  and  W.  T.  Birch.  Solidified 
milk  as  an  improved  form  of  food.     May  8. 

9648.  A.  E.  Cressall.  Improvement  in  food  preparations. 
May  9. 

9653.  W.  Manasse.  An  itpproved  process  for  preserving 
foods.     Ma\  9. 

B. — Sanitation  ;    Water  Purification. 

7689.  R.  J.  G.  Wood.  System  for  treating  and  utilising 
sewage.     April  15. 

7694.  H.  Stillman.  Apparatus  for  purifying  wat  i. 
April  15. 

7806.  H.  H.  Lake. — From  J.  M.  A.  Lacomme  and  W. 
Lauder,  United  States.  Improvements  relating  to  apparatus 
for  use  in  the  purification  of  water.  Complete  Specification 
April  16. 

8088.  A.  G.  Brookes.— From  W.  Trippe,  Germany.  Im- 
provements in  the  treatment  of  waste  liquors  from  the 
manufacture  of  sulphite  cellulose  in  order  to  render  the 
same  useful  and  to  obtain  certain  prodacts  therefrom. 
Complete  Specification.     April  19. 

9183.  A.  G.  Bloxam.— From  E.  Dillan,  Germany.  Im- 
proved method  of  treating  liquids  with  ozone  for  sterilizing 
and  other  purposes.     Complete  Specification.     May  3. 

9299.  E.  G.  Scott.  Improvements  in  the  production  and 
recovery  of  waste  liquors.     May  4. 

9337.  T.  J.  Barnard.  Improvements  in  or  connected 
with  the  profitable  disposition  of  sewage  sludge  and  othar 
similar  costly  nuisances.     May  6. 

C. — Disinfectants-. 

7719.  J.  Wetter.  —  From  The  Aktiengesellschaft  fiir 
Theer-  und  Erdol-Industrie,  Germany.  Improvements  in  or 
connected  with  the  treatment  of  phenols  to  render  them 
soluble  in  water.     Complete  Specification.     April  15. 

Complete  Specifications  Accepted. 

A. — Foods. 

1900. 

7397.  W.  Pemberton.  Apparatus  for  softening  and 
purifying  water.     April  24. 

23,893.  R.  Hengstenberg.  Preservation  aud  sterilisation 
of  food  products  and  other  substances  of  all  kinds.  May  15. 

1901. 

3750.  J.  Meyenberg.  Process  of  making  a  substitute  for 
mothers'  milk.     May  8. 

B. — Sanitation  ;   Water  Purification. 
1900. 
9819.  R.  H.   Reeves.     Method   of  treating  sewage  and 
sewage  effluents.     May  8. 

11,046.  E.  Burmeister.  Treatment  of  town's  sewage 
and  other  waste  liquids.     May  15. 

C. — Disinfecta  nts. 

1900. 

10845.  A.  Zimmerman. — From  The  Chemische  Fabrik 
anf  Actien  vormals  E.  Sobering,  Germany.  Manufacture 
of  antiseptic  compounds.     April  24. 
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XIX.— PAPER,  PASTEBOARD,  Etc. 
Application-. 

M  -Tnow   or   improved   process  for   the 
./,)f     .    celluloid-.ike     snbstanee.     Complete 

^tw^'-,   W.  C    ParK*     A  process  for 

r^'ttttSZ*  V£~  for  the 

^iouLmreof  scusinve  paper  for  picture,  in  sepm  tint. 

A1m"1uTT  Rosenthal.  Improvements  in  processes  for 
^SfiETSjftJS  in  .he  manufacture  of 
paper.    May  10. 

Complete  Specifications  Accepted. 
1900. 
9517.  G.  J.  Wildridge.     Manufacture  of  paper.     May  1. 

1901.  , 

B30   L    H    A.  von  Giese.     Process  of  and  means  for 
rendering   non-transparent    or   opaque   paper   temporar.lv 

"ffiTim3  Method   of   producing  a   celluloid-like 
substance.     May  8. 

XX  -FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  and  EXTRACTS. 
Applications. 
B165    II   E.Newton.-FromTheFarbenfabrikenvormals 
F   Haver  and  Co.,  Germany.     Manuracture  or  production 
cf  new  pharmaceutical  compounds.     April  _0. 
9091.  A.  Herzen.     See  Class  A. 

Complete  Specification  Accepted. 
1901. 
1467    J  Takamine.     Glandular  extractive  products  con- 
,istin/of  the  active  principle    of    the  suprarenal   glands, 
and  process  of  making  same.    May  15. 

XXI.— PHOTOGRAPHY. 
Applications. 
7969.  O.  Gros.     Improvements  in  photographically  sen- 
sitive surfaces.     April  18. 

•jioo  W  E.  Evans.— From  La  Socicte  Anonyme  des 
l'eilicnles  Francises,  France.  Improvements  relating  to 
the  manufacture  of  photographic  films.  Complete  Spec- 
ficatiou.     Mav  2.  ... 

9763  W  Obse.  Process  for  producing  pictures  in  rehet 
on  metal,  celluloid,  gypsum,  or  the  like  by  means  of  photo- 
graphy.    May  10. 

Complete  Specipicationb  Accepted. 
1900. 
jo  9i3.  c.    D.    Abel.— From   Actiengesellschaft   Anihn 
Fabrikation,' Germany.     Photography.     May  8. 

14  530.  J.  W.  Foster.     Method  of  and  means  for  treating 
d  photographic  films.     April  24. 


1901. 


6307.  F.   R.   Vandyke.     Process  of  direct   photo-zio 
grapby.     May  1. 

XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

7867.  E.  Bailey.     Electrical  explosive  gases.     April  1 

8101.  M.  Fiedler.     Improvements  in  explosives.    C<| 
plete  Specification.     April  19. 

8329.  C.   J.    R-   Le  Mesurier.     An  improved  eipiu 
April  23. 

8365.  O.  Imrny.— From  J.  L.  Xorris,  Unit* 
new     or    improved     explosive.       Complete    Specificat 
April  23. 

8821.  F.  Volpert.     Improvements   in  the  mano&ctur 
ammonia  explosives.     Complete  Specification.     April ! 

8935.  J-  Morris.      Improvements  in  and  relating  to 
manufacture  of  gunpowder.     April  80. 

9582.  C.  Helcke.    A  new  or  improved  explosive.  Mi  . 

Complete  Specifications  Accepted. 
1900. 

7152.  E.  H.  Eisenhart,  G.  M.  Justin,  and  C.  W.  M 
Machinery   for   the    manufacture  of    matches  and 
and  depos'iting  matches  therein.     April  24. 

10,456.  J.  de  Macar.     New  explosives.     May  1. 

12,854.  A.   Reichwald. — From   the   firm  of  F.  Ki 
Germany.     Percussion  fuses  for  projectiles.    May  1. 

1901. 
2253.  J.  B.  Bernadon.     Smokeless  explosives  or  col   - 
and  process  for  making  same.     April  24, 


XXIII.-GENEHAL   ANALYTICAL  CHEMISTI 
Complete  Specifications  Accepted. 
1900. 
22  856.  S.   L.   Fox.     Instruments  for  ascertains  a. 
amount  or  proportion  of  haemoglobin  in  blood.    April 

1901. 
7014    S   S.  Bromhead.— From   The  Chemische  I 
nelfenberg    Actiengesellschaft    (formerly    h.    Dw* 
Germanv      Process  for  producing  reagent  pup.  t  I 
sensitive"  to  several  chemical  substances  at  the  sain 
May  15. 

PATENTS  TJNCLASSIFIABLE. 
Applications. 
8813.  W.    L.    Wise.-From    C.    Bade,  United 
Composition  of  matter  suitable  for  use  in  subst.tut! 
various  natural  and  artificial  materials.     April  29. 
8848.  H.  C.  Bull  and  F.  L.  Marshall.    Impi 
j    or  connected  with  the  production  of  diamonds,  run 
other  precious  stones.    April  30. 
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J.  Craven,  -I.  English,  I.  Stenhonse,  and  II.  Terry. 


♦Hetorastlf  exertion. 

Chairman:  -V.  //.  Martin. 
Vice-Chairman :  F.  S.  Newall. 


A.  Allhusen. 

P.  P.  Beds. Ml. 
O.  T.  F, 
T.  W.  Hogg. 
II.  Louis. 
U.S.  Pattineon. 


Committee : 

John  Pattinson. 
W.  W.  Proctor. 
W.  L.  Ramol 
G.  Sisson. 
J  E.  Stead. 
./  /;.  J6  ek. 


U->n.  Local  Secretary  and  Treasurer  : 
F.  C.  Garrett.  D.irtam  Cohere  of  Science.  Newei-tle-on-Tvne. 

The' following    take   office    in  July    next:—  Chairman:  W.  L] 
II.  Harl  in      Committee :  J.  T" 
Dunn,  F.  S.  Newall,  and  Harry  Smith. 

Note.— Tlie  names  in  italics  aru  those  of  Me-nben  i 


#ottingl)am  £>cctton. 

Chairman  :  P.  Sta  nit ;;  Kipping. 
Vice-Chairman:  J.  O'Siilliran. 
Committee : 
L.  Archbutt.  A.  L.  Stern. 

8.  F.  Burford.  J.  J.  Sudboroiuth. 

F.  J.  R.  Carulla.  S.  Trotman. 

R.M.  Caven.  G.J.Ward. 

JT.  Scott  Berriot.  '■  White. 

J.  M.C.  Paton. 

Hon.  Treasurer  :  S.  J.  Pentecost. 
Hon.  Local  Secretary: 
1.  T.  Wood,  29.  Musters  Road,  West  Bridgford.  Notttnt  i 

Tin-  following  take  office  m  July  next :-  Chairman  :  L.  « 
Vice-Chairman:  F.  Stanley  Kipping.  Committee:  H.  K. 
and  J.  O'S.illiian. 


£>cotttei)  exertion. 


Chairman :  Sir  Roht.  Pullar. 
Vice-Chairman  :  W.  Frew. 


Committee : 

W.  Foulis. 
G.  G.  Bemlerson. 
Bobt.  Irvine. 
1).  S.  Jerdan. 
A.  D.  Kor. 
J.  G.  F.  Lowson. 
j.  McCullooh. 
j.  is.  Readmam. 


W.  Carrick  Anderson. 
E.  M.  Bailey. 
G.  T.  Beilby. 
H.  Buinhv. 
J .  Christie. 
W.  J.  Chrystal. 
John  Clark. 
C.  J.  Ellis 

Bon.  Secretary  and  Treasurer: 
Thomas  Gray,  c/o  John  T.  Tannahill.  1 i.  Wesl  0. 
Glasgow. 

The  following  take  olhce  in  July  next ^-CommUU 
W.  lvison  Macadam,  T.  L.  Patterson,  and  D.  .1 

^orfesstjtn  section 

Chairman:  George  Ward. 
Vice-Chairman :  J.  J.  Hummel- 
Committee 


J.  E.  Bedford. 
II.  A.  Hurnett. 
\.  W.  Cooke. 
7'.  Fairhi/. 
W.  M.  Gardner 
H.  Grandage. 


Edw.  Halliwell. 
S.  G.  Rawson. 

0.  II.  sia  Iter. 
\.  Smithells. 
A.  Turniiull. 
Thorp  Whitaker. 


Hon.  Local  Secretary  and  Tre 
H.  R.  Procter.  The  Yorkshire  College. 
Hon.  Assistant  Secretary:  A.  Turnhull. 

,,,.    following    lake   office   in  Jul  J 
Pftirley.     Committee:   E.    I.    Bi  '■  J- 

Watson,  and  J.  B.Wilkit 
0  .mmittee  who  retire  at  the  end  of  the  current  MM 
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NOTICES. 


Annual  General  Meeting. 

Vunuai  General  Meeting  will  ho  held  in  Glasgow,  on 
lay,  July  24th,  and  following  days.  A  programme 
uund  in  the  May  number  of  the  Journal.  A  tieket 
lership  is  enclosed  herewith. 

loordance  with   the   provisions  of   Kule  18  of   the 

,  notice  is  hereby  given  that  those  Members  whose 

0  placed  in  ttalict  in  the  list  of  Council  will  retire 

I    their   respective  offices  at  the   forthcoming   Annual 

Ivan  Levinstein  has  been  nominated  to  the  office  of 

Mr.  Jos    W.  Swan,  F.R.S.,  has  been  nominated 

i  -President   under  Rule    11;  and   Mr.  Robert   Irvine, 

Messel,  and  Mr.  J.  M.  C.  Paton  have  been  nominated 

-uleals  under  Rule  8. 

I    lion.  Treasurer   and   Hon.   Foreign    Secretary    have 

Dated  for  re-election  to  their  respective  offices. 

Divers.  F.R.S.,  l'rof.  W.  R.  Eaton  Hodgkin- 

Mr.  David  Howard,    and   Mr.  Max   Muspratt 

nominated,  under  Rule  18,  to  till  four  vacancies 

n  the  Ordinary  Members  of  Council.     Xo   Ballot  will 


Changes  of  Address, 

I  11  notifying  new  addresses,  members  are  requested  to 
111  distinctly,  aud  state  whether  they  are  temporary 
incut.  Multiplication  of  addresses  is  also  to  be 
as  tending  to  create  confusion.  When  sending 
ions,  the  use  of  the  form  attached  to  the  application 
the  verification  of  addresses,  on  which  the  safe 
of  the  Journal  depends. 


Seiretary    would   be   glad   to    receive   offers    from 
-  and  others  who  may  have  complete  copies  of  Vol. 
!  ''.17,  of  the  Society's  Journal  to  dispose  of. 


Arsenic. 


1   ;w  of  the   great   public   interest   which   has    been 

by  the  Arsenic  Epidemic,  it  has   been  decided  to 

pamphlet  form,  uniform  with  the  Journal,  the 

-  hi-,  and  abstracts  dealing  with  the  detection 

ruination  of  Arsenic  and  other  associated  elements, 

ippeared  in  the  Journal  since   the  beginning  of 

I        To  these  have  been  added  extracts  bearing  on 

rom  other  sources,  including  a  description,  from 

m  book  on  Arsenic,  of  the  Marsh  test,  in  the 

11  words,  and  dated   1836.     Copies,  price   Is. 

v  lie  obtained  from  Messrs.  Eyre  and  Spottiswoode. 


7  KEMBERS  ELECTED  24th  JUNE  1901. 

Arthur    S.  I).,    Penn    Steelworks,    Hoxton,    X., 
'  turer. 

".,  Co  Southern  Cotton  Oil  Co.,  Savannah, 

8  \  ,  C'heniUt. 

bur  L  ,  M.D.,  13-15,  Xorth  Street,  Baltimore. 
-V.  Analytical  Chemist. 

and,   35,  Frankfort   Street,    Xew    York    City. 
\    Metallurgical  Chemist. 


.irs  of  communications  read  before  the  Society,  or 
its  Local  Sections,  are  requested  to  take  notice  that 

18  of  the  Bye-laws  the  Society  has   the  right  of   1 

in*  publication  for  three  months  of  all  such  papers. 

men!  of  this  Bye-law  renders  papers  liable  to  be 

by  the  Publication  Committee,  or  ordered   to  be 

1  fir  the  Journal,  in  which  case  no  reprints  can 

ed  to  the  author. 


Dolden,    Arthur    ('..,    Avondule.    Dawlish     Road,    Loyton, 

Essex,  Analytical  Chemist. 
I'airlie,   Jas.,   Camelon    Chemical    Works,    Falkirk,    X.li. 

Manufacturing  Chemist. 

Ferrell.   Jos.    I,.,   -_'2-Jo,    Race    Street,    Philadelphia,    Pa., 
U.S.A..  Mechanical  Engineer. 

<i naves,    Albert    E.,   Goole   Alum    Works,    Goole,    Vorks, 
Works  <  heinisi 

llart/ell.   Harry  S„  22,   North  8th   Street,   Alleutown,  Pa., 
U.S.A.,  Chemist. 

Hershcy,  Aldus  X.,  c/o  Sharp  and   Dohme,  Baltimore,  M.I., 
U.S.A.,  Chemist. 

Hyman,  Leonard  W.,  New  York  Central  aud  Hudson  River 

R.R.,  West  Albany,  X.Y.,  U.S.A.,  Analytical  Chemist. 
Jacobsen,    Rudolph   C,    154,  Lake  Street,  Chicago,  Ills., 

U.S.A.,  Editor  "  Hide  and  Leather." 
< »gden,  Richard  L.,  c/o  Pittsburg  Gas  and  Coke   Co.,  Otto, 

Allegheny  Co.,  Pa.,  U.S.A.,  Chemist. 
Parker,   Col.   Richard   H.,   X.Y.  Testing   Laboratory,  Long 

Island  City,  X.Y.,  U.S.A.,  Analytical  Chemist. 

Redpath,    Leon    Wallace,    U.S.    Xaval   Torpedo   Station, 
Newport,  R.I.,  U.S.A.,  Chemist. 

Richmond,  Sylvester  O.,  c/o  A.  H.  Allen,  67,   Surrey  Street, 
Sheffield,  Analytical  Chemist. 

Rogerson,  John    \Y.,  101,  Leadenhall  Street.  London,  E.C., 

Maltster. 
Schlichting,    Emil,  103,  Xorth  Front  Street,  Philadelphia, 

Pa.,  U.S.A.,  Chemist. 

Schwartz,  David,  c/o  Southern  Cotton  Oil  Co.,  Gretna,  La., 
U.S.A.,  Chemist. 

Tulloch,   ffm.  F.,  7,  West  George  Street,  Glasgow,  Mer- . 
chant. 

Waiburton,    Frank,    Woodhouse    Hill,     Hunslet,     Leeds, 
Manager. 

Wren,  E.  Cecil,  Glencoe,  Eaglescliffe,  R.S.O.,  Co.  Durham, 
Vinegar  Brewer. 


CHANGES  OP   ADDRESS. 

Annis,  Dr.  E.  G.,  l/o  Huddersfield  ;  Public  Health  Dept., 
Town  Hall,  Greenwich,  S.E. 

I'.loxam,  W.  Popplewell,  l/o  London;  Presidency  College, 
Madras,  India,  Professor  of  Chemistry. 

Bolton,  E.  Richards,  1, 0  Gateshead ;  7,  Leazes  Terrace, 
Xewcastle-on-Tyne. 

Briggs,  J.  F.,  l/o  Wandsworth;  1,  Presburg  Road,  New 
Maiden,  Surrey. 

Burls,  F.  B.,  l/o  Stratford-on-Avon  ;  13,  Langdale  Road, 
Greenwich,  S.E. 

Chemical  and  Metallurgical  Society  of  South  Africa  ;  Jour- 
nals to  Box  2596,  Johannesburg,  Transvaal. 

Cohen,  Dr.  H.,  l/o  North  Spring  Avenue  ;  c  o  S.  -Mandle, 
3943.  West  Pine  Boulevard,  St.  Louis,  Mo.,  U.S.A. 

Coleman,  W.  H.,  l/o  Ashton  Xew  Road;  4,  Sunnyside 
Terrace,  North  Road,  Clayton,  Manchester. 

Crake,  Win.,  l/o  397  ;  394,  Staniforth  Road,  Sheffield. 

Cullen,  Wm.,  l/o  Gravesend  ;  c/o  South  African  Explosives 
Co.,  Modderfontein,  Transvaal;  and  (Journals)  Craig 
Knowe,  Irvine.  X.B. 

1  lavidson,  R.  Holden,  l/o  Widnes ;  United  Alkali  Co.,  Ltd., 
Ammonia  Soda  Works,  Fleetwood. 

Dawson,  Jas.,  l/o  St.  Vincent  Place  ;  British  Dyewood  and 
Chemical  Co.,  53,  Bothwell  Street,  Glasgow. 

Durant,  H.  T.,  l/o  Salvador ;  retain  Journals  until  further 
notice. 

Fallon,  J.  M.  H.  ;  Journals  to  Box  771,  Havana,  Cuba. 
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Fehrlin,   Di    II- <    ,  I  ■■  Milwaukee;   Belvidere    House,  4tli 
Avenue  nnd  lsth  sirn-i,  New  York  City,  1  .S.A. 

Fleming,  Win.  1'.  ;  Journals  to  c/o  Thos.  Cook  nnd  Sen-. 

Ludgate  c  ir. n>.  I  I 
Forbes,   Paul    K,   l/o    Boston;    c/o   Walsh,  Hall,  and  Co., 

Yokohama,  Japan. 
French,   Alf..   l/o    London;    St.    Bartholomew's    Hospital, 

Rochester.  Kent 

Galliraith,   Win..   I"    Leeds;    Mount    Mine,    Perranporih, 

K.so..  Cornwall. 
Green,  J.   Wilberforce,  I"   Sydenham;   .">.">.  The  Avenue, 

Kt «  Gardens,  S.W. 

Hefleman,  W.  H.,  l/o  Pullman;  U.S.   Dept.  of  Agriculture, 
KlwWl.  Iowa,  C.S.A.,  Kxpert  Field  Assistant 

Hewitt,    I      Lacey,   l/o    West    Bromwich;    Galen    House. 
Malvern  Link. 

HnntiDgton.Dr.il.;  Journals   to   University  Club,  I,  West 
54th  Street,  New  ^  oi  k  City  .1    S.A. 

Ichioka,  T.,  l/o  Slevcnstoi";   IS    Higas'iikiitaumclii,  Hougo, 
Tokio,  Japan. 

Littlejohn,  .las.;    Journals  to  c/o  South  African  Banking 

Cor[ioratiou,  Johannesburg,  Transvaal. 

Lowe,  .las.  S.,  l/o  Edinburgh;  Clemeneia   Estate,   Bel  Air 
Station,  Mauritius. 

MiC'rae,  Dr.  Jno.,  l/o  Leeds ;  7,  Kirklee  Gardens,  Kelvin- 
side,  Glasgow. 
Neilson,  A.  M. ;  Journals  to  38,  Brisbane  Street,  Greenock, 

N.H. 
Orr,  liobt..  1  o  Great  Western  Terrace;  c/o  Jas.  Miller,  Son, 
and  Co.,  7'.'.  West  Nile  Street,  Glasgow. 

Picard,  II.  F.  K.,  1  o  Gracechurch  Street ;  44,  London  Wall, 
E.(  . 

Samuel,  W.  Cobden,  l/o  West  Norwood  ;  6G,  Croxted  Road, 
West  Dnlwich,  S.E. 


Sny<  r,  Hnny,)/o  St.  George's  Square  ;  II.  nthiniidp.Rus 

Road,  Wandsworth  Common,  S.W. 
Smiili,    J.   Cruirkhhank,   l/o    Dimnpoit    Road;    Tiri 

Feldaj  Koad,  Catford,  s  K. 

Sorel.  K.,  l/o    Avenue  d'Orleans ;    13S,   Boulevaid  Bi 

l'aris.  VI  . 
Stein,  Sigmund,  l/o  Vauxhall  Road;  214,  1'ppir  Psrlii 

Street,  Liverpool. 
StraDgman,  J.  l'ini  ;  retain  Journals  until  further  not; 
Sulinan,  11.    I...  1  o  Giuicehuicli  Strict  ;   11.  louden    i 

B.C. 
Tentiant,  Jas.,   l/o    Newcastle;    Alex.   Fergin-sou  an 

Ltd.,  38,  McAlpinc  Street,  Glasgow,  Lead  ami  ( 

Manufacturer. 
Tuunians,  W.  (i.,  I  o  Windmill  Hill  Lane;    108    Peel  - 

1  lei  bj  . 
I'lilig.  Win.  ('..  l/o  South    Biookljn;   e/o    Hygeia    II    | 

Water   Co.,    31H,  Wot    I L'th   Street,   Now   V„rk   | 

U.S.A. 
Vreeland,    C.    I).,    l/o    Chicago;     t.'iiner    Montouuf    .1 

U.S.A. 
Webb,  Win.  J.,  Journals   to  90,  Ash   Street.  Yonken    I 

U.S.A. 

Wilson,  Ellwood,  l/o  Liberty  ;  Sarauae  Lake.  Fraukl   I 
N.Y..  U.S.A. 

Wilson,  W.  W.,  I'o  Busby;  The   Grange,   Carrbrook  i 

Stalybridge. 
Wright,    A.    C,    1  o     Newland     Avenue;      l.i.    Nor 

Cottingharu,  Hull. 

CHANGE   OF   ADDRESS    REQUIRED. 
Wyckoff,  G.  II.,  l/o  Rochester,  X.Y.,  U.S.A. 

JBfatf). 

Truby,  Charles  ;  at  Urmston,  near  Mauchester.    Ma  0 


STATEMENT  OF  REVENUE  AND  EXPENDITURE  FOR  THE  YEAR  1900. 
(Made  npto  the  23rd  April  1901.) 


s.  d. 


REVENUE. 

Annual  Subscriptions  for  1900:—  £    s.  d. 

I  subscription  received  in  1886 15    0 

64  subscriptions  received  in  1889 7a  16    0 

3.0!'l  subscriptions  received  in  1900 3,868  10    n 

Bisabscriptions  received  in  1901  87  to   0 

(Suiuirv  odd  balances  of  subscriptions)  '■'<    I    l 

4.M.-,    :,    l 

,210 

292  Entrance  Pees 306  12    0 

Life  Composition  Fees 60    0    0 

Subscriptions  on  account  of  the  "'  roll  ctive 

Index" 38    0    6 

Investments: 

Interest  on  Metropolitan   ?,    per   cent. 

lidated  Stock 128    2  10 

Interesl   on  Gas  Light  and  Poke  Com- 
pany's 8  per  cent.  Cnnsol.  Deb.  Stock.       17    6    i; 
Interest  on  North  British  Railways  per 

cent.  Consolidated  Debenture  Stock  .       .11    5    s 
Interest  on  Midland  Railways)  percent 

Perpetual  Preference stock 17  it    8 

Interest  on  Great  Eastern  Railway  tper 

cent.  Guaranteed  Stock 20    :;    8 

Interest  on  New  Zealand  .",  percent.  IMS 

Stock 28  18    0 

Interest  on  New  South  'Wales  3  percent. 

1930  Stock 13  18  11 

Ion-rest  on  South   Eastern    Railway  41 

per  cent.  Preference  Stock 29    :i    a 

Inn-rest  on  Soutlnvark  and   Vauxhall 
Water  Company  8  per  sent.  Deben- 

Stocb  

Intereston  Deposit  account  at  Bank.. 

Journal  :— 

tdvertisements 

Sales 

I  by    tio — Amount 

publishers 

1,046  19    1 

£r,.4:;s  18    4 


it    5 

.'in  i  i 

0 

r,7fl   ft 

122  V.i 

0 

1 
0 

—      XV,    -    a 


EXPENDITURE. 

Journal  Sales; — 

Publishing 1.9SS 

E'litoriat:—  £    «.    il. 

Editor's  Salary .wo   o    0 

Editor's  Expenses 46    9  10 

Abstractors   Accounts 506  14    a 

hull  \intr  Journal 8S*    2    0 

Patent  Lists 71  in    3 

Portion  of  Secretary's  salary    l|MI    "    " 

Foreign  Journals 0    6    6 

Sundry  Journals '■'<    '    8 

1..TJ6 

Insurance  of  Stock 7 


I.  ,(. 

1    6 


Printing  Sundries. 


Sectional  Expenses  . . . 

Serretary's  Salary  (Portion   not  included  in  I 


Journal  Expc 

Annual  Met-ting  Expenses   

Honorary  Treasurer's  Assistant 

Stationery 

Office  Expenses. . .   

Library  (Binding  Books) 

Auditors'  Fee 

Investment.— Purchase  of  1,000/.  South 
and  Vauxhall  Water  Company's    3   per 
cent.  Debenture  Stock i."" 

Solicitors'  charges 

Sundries 

Bank  Charges ] 

Treasurer's  Petty  Cash.  Postage  4c    

Secretary's  Petty  Cash,  Postagi .  .V'- 


Balance  of  Revenue  ovi  r  Expenditure 
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Cr. 


fi  jili  mi  Deposit  il-l  January  r.Min) 

•  ill  Bank  ( 1st  January  in  10) .  ... 
Ufa  in  Treasurer's    hands   iisi    Jnnu- 

irj  WOO) 

n  tary's   hands  i  1st    Janu- 



nual  Subscriptions : — 

t  for  the  year  1898 

i  the  year  ismi 

■  .ir  nmo  (loss  5,v.  short 


£   s. 

500    0 
221    1 

d. 

II 
7 

IS    9 

0 

7    S 

11 

2  10 
87  10 

ii 
0 

0 

£    J.  d. 


ss  tor  the  year  1901   (less  .is.  till. 

short  paid) Inn   |  |    ;( 

1  for  the  year  1902 1    ;,    n 

Sundry  odd  balances  and  excess 
payment!  on  Annual  Sub- 
scriptions   1}    4    | 


y  Journal  Expenses:— 

Publishing ,,0|H1  la    , 

Editorial:—  l    g.  ./. 

Editor's  Salary S00    u    6 

Editor's  Expenses tf    s  m 

instructor's  lecounts  .  mi  ia    o 

Indexing  Journal ss    i    ., 

Patent  Lists 71    2   :i 

Foreign  Journals 9    11    1; 

Sundry  Journals :>  17    5 

Portion  of   Secretary's 

Salary 1  ou    0    0 


£    1.  d. 


Insurance  of  siuik 


1,313  in 

7     4 


III  1/.  1  v .  1 

Composition  K.rs  ( 3  at  20/.) 

iv«!  lor  the  "Collective 

idei " 

1  Investments 
tropolitan  .*  percent.     £     s.    d. 

bnsolidated  Stock 1 1, 47.;    n    -jf 

- 1  ightand  Coke  Com- 

per  cent.  Con- 

>       ■  ntur<- 

itook (iinu   11    m 

rili  British  Railwa)  3 
1  Trent.  Consolidated 

It*** (1,081  13    a 

Innd  Railway  2)  per 
.lit.    Perpetual   Pre- 

ock (7311    0    0) 

11  Rail  wav  I 
I  ^redeemable 

luaranteed  Stock (651    0    0) 

»  Zealand  3  percent. 

(1,000    0    0) 

v  soiiih  Wales  3  per 

Stock (485    i    8) 

ih  Eastern  Bnilway 
n  .  Preference 
(073    0    II) 

thwarkandVauxhall 

mpany's.'iper 
■nt.  Debenture  Stock  (1,000    0   u) 


I.MI7    13       1 

liini  12    11 
3 


Sundries  Printing,  &c 

Sectional  Expenses 

Liverpool  Section 28 


3. 11 1    7 


188    !  10 

17    il    li 

31     3  8 

17  II  2 

25    3  6 

28  15  0 
13  18  11 

■Iti    3  0 

14 

30  14  1 


London  Section 

Newcastle  Section 

Manchester  Sei  tion 

New  iort  (U.S.A.)  Section.......' 

Nottingham  Section 

Seol  1  isli  Section 

Yorkshire  Section ' 


63  io  1 

17  17  li 

HI  li  (I 

123  11  (i 

26  13  6 

38  18  ID 

20  8  !l 


Secretary's   Salary    (Balance    nol     included    in 

Editorial  Expenses) 

Library  (Binding  B  ioks) '.'."'. 

Expenses  in  connection  with  Annual  Meeting.'.'.'.".'.'     i«n    jj 


0 


(10.709    7    2) 

lecount  at  Bank  . 
Jo  al:— 

isemeuts 624    0    0 

l,s 415  10    9 


330     8    8 


1,039  10    11 
■il  Iroiil  Publishers  for 
Journals  destroyed  by  lire 
their  premises 50   0   0 


Honorary  Treasurer's  Assistant 

Stationery 

(Mice  Expenses,  Ac.:— 

Rent jQ2     7 

Cleaning,  Attendance,  icl. .......  "      12  is 

fi'Pbt  nig 4  u 

Furniture  and  Sundries:    Fire  Insu- 
rance   5    „ 

Clerical  assistance 62    7 


52  10    0 
17     1     !J 


Auditors'  Fee 

Solicitor's  Charges 

Purchase   of    I.ooof,    Southwark"  and 

\  auxhall  Water  Company's  3  per  cent. 

Debenture  Stock 

Sundries , 

Hank  Charges ...'.'.".' 

Treasurer's  Petty  Cash,  and  Postage'.'.'.* 
Clerical  assistance:  — 

Writing  up  Subscriptions. 


187    1 

in  11 

2    3 


I, i     ii 

7 
4 


1 
3   15 


15  11     6 


Writing  up  new  Register ..... .       1010    11 


Secretary's  Petty  Cash  and  Postage.... 
Cash  on  Deposit  (31st  December  mom 
Balance  at  Bank  (31st  December  11100) . 
Balance  111  Secretary's  liands  (31st  De- 
cember 1900) 


650    0    0 
218   II     I 


40 
61 


4   6   y 


-    1,089  10    H 
£6,034    8    9 


873    1     1 


£0,834    8    9 


^M~nso,\^ 
Z»lMd,and3p.rce!it.N'ew  Smth  Wales  Stocks  have  been  cotHirineJ  by  the  Chid    \    ',      ■   ,      ,    ,1      1"       '' ' ' t'1' i'  P?r 
W  '"vestments  have  b  icn  iusp  ;cl  :d.  and  I  lie  Bulk  li , ■  ,/h"ve  been  ctS  toLV^e &ke^..  "*   nd- 


iwithin's  Une,  Loudon,  E.G.,  (Sinned) 

16th  April  1901.  v    " 


london  g>frtion. 

Meeting  held  on  Monday,  June  3rd,  1901. 
mk.  otto  iibhnkb  in  the  CfUIR. 


<GER  INCIDENTAL  TO  GAS-FIRING  IN 
SMALL  GASWORKS. 

BY   O.   CECIL  JONES. 

1 1-  had  occasion  to  enquire  into  the  circumstam  es 

■|1  nccident,  which  occurred  in  a  gasworks  with 

bout  3_(  million  cubic  feet  per  annum,  and   I 

lusion  that  special  precautious  should  be 

nrmg  is  to  be  safely  introduced  iutu  works   so 


MIALL,  WILKTNS.  RANDALL,  &  Co., 

Chartered  Accountants. 

small  as  this.  The  retort  house  of  the  works  iu  question  is 
small  and  ill-  ventilated ;  the  height  of  the  walls  to  the 
springing  of  the  roof  is  16  feet ;  the  distance  between  the 
front  of  the  stack  and  the  opposite  wall  is  12  feet,  and  the 
retort  mouthpieces,  &c,  project  two  feet  beyond  the  face  of 
the  stack,  reducing  the  clear  space  to  10  feet,  even  when 
no  part  of  the  floor  is  occupied  by  coal  or  coke.  Hi<rh  iti> 
in  the  roof  are  ample  outlets  tor  hot  air,  but  no  provision 
has  been  made  lower  down  for  the  admission  of  cold  air, 
winch  finds  its  way  in  as  best  it  can  under  two  small  doors' 
the  space  below  which  is  often  much  reduced  by  the 
presence  of  small  coal  and  coke.  Until  two  years  ago  the 
house  held  three  settings  of  one,  two,  and  three  retorts 
respectively,  all  direct-fired  ;  the  two  smaller  settings  were 
then  replaced  by  a  regenerative  setting  of  five  "retorts 
Regeneration  is  not  carried  to  the  greatest  possible  extent, 
and  the  generator  is  only  about  3  feet  6  inches  deep  ;  coke 
is  supplied  by  hand  to  the  generator  about  twice  as  ofteu  as 
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the  retorts  are  charged.  Tbe  works  are  in  charge  of  a 
highly  inteUigentwofttog  foreman,  vrho  id  summer  works 
5ted,  and  in  winter  baa  one  other  man  to  do  the  night 
work.  Neither  of  these  men  knew  that  the  gases  made  in 
the  eenerator  of  the  new  Betting  were  more  dangerous  than 
the  furnace  gases  of  the  older  plant. 

V,  7  o'ctock  one  morning  in  Novemher  last,  the  labourer 
•ho  did  the  night  work,  a  strong,  healthy,  and  sober  man. 
*  3s  found  .lead  a  lew  feet  from  the  generator  charging  hole. 
The     condition     of    the     tire    showed    that    tins    had    been 

attended  to  about  4.80  a-m.,  but   the  retorts  had  not  been 
drawn  and  recharged  a-  they  should  have  been  a.  5  o  clock. 

The  man  had  clearly  succumbed  shortly  after  hr.ng  the 
generator.  His  appearance  was  consistent  with  poisoning 
bi  -as.  that  is  l.v  earh,.,,  monoxide,  and  tb.  coroner 
allowed  his  jurj  ...  return  a  verdict  to  this  effect.  1  ufor- 
tunatelv  no  post-mortem  examination  was  ordered,  so  that 
i,  i,  ;„:,  possible  that  death  was  dm-  to  some  other  cause. 
The  absenceof  absolute  proof  of  the  canse  of  death  led  to 
the  failure  of  the  widow's  action  for  compensation  for  the 
loss  of  her  husband.  Had  she  succeeded,  the  fact  and 
circumstances  of  the  accident  would  have  hem  widely 
reported,  and  there  would  have  been  no  necessity  tor  tln- 
,,,,„,  But  even  if  proof  were  forthcoming  that  the  man  a 
death  was  dne  to  some  other  cause  than  gas-poisoning, 
1  should  still  hold  that  special  precautions  were  necessary, 
«here   i,    was   proposed   to  introduce  gas-firing  into  small 

""There  ate  several  reasons  why  the  use  of  gaseous  fuel  is 
attended  with  more  danger  in  small  works  than  in  large. 
In  large  works  a  larger  and  deeper  generator  is  generally 
used  and  a  shoot  conveys  hot  coke  to  this  from  one  or 
more  of  the  retorts  in  the  setting  every  five  or  six  hours  ; 
the  workman  has  uo  occasion  to  stand  near  the  generator 
mouth,  which  is  filled  by  the  inrushing  stream  of  coke 
during  the  short  time  that  it  is  uncovered.  In  small  works, 
with  a  small  generator,  it  is  necessary  to  add  fuel  more 
frequently,  and  this  is  done  by  hand,  the  man  standing  over 
the  generator  mouth.  Further,  in  large  works,  even  it 
there  is  some  slight  danger  of  a  man  being  overcome 
hv  generator  gases,  he  is  never  alone,  but  has  someone 
near  him  who  can  carry  him  into  the  open  air  or  render 
him  other  assistance.  , 

The   employment  of  a  one-man   shift  is  unavoidable   ,n 
verv  small  works,  but  it   is  easy  to  provide   suitable  inlets 
for" fresh  air.  and  not   verv  difficult   to  demise  some  means 
whereby  the  workman   would  be   prevented  from   inhaling 
carbon    monoxide    while    firing     the    generator.      Where 
generators  of carbin  monoxide  are  used  m  other  industries, 
it  is  usual  to  provide  a  hopper  with  valve  and  cover,  which 
prevents  the  outrush  of  gas  when  fresh  fuel  is  added.     The 
gas  in  these  generators  is  usually  at  a  pressure  above  that 
of  the   external    air;    it  is  assumed   that  the  gases    in  a 
gasworks  generator  are  at  a  slightly  diminished  pressure, 
but   I   am  not  sure  that  this  is   a  safe    assumption.     For 
example,  in  a   house  constructed  like  that   which   I    have 
described,  there  is  a   large  volume  of  hot  air  under  the  root 
tending  to  rise  into  the  outer  air,  but  prevented  from  doing 
so  fteely  by  the  lack  of  inlets  for  the  admission  of  cold  air. 
When    tin-    generator    cover  is   removed,    I    think    it    quite 
l„„sihle  that  the  pull  of  the  hot  air  in  the  roof  might  exceed 
the   chimney  draught,   which,  for   reasons  of   economy,  is 
alwavs  checked  as  far  as  possible.     The  importance  of  good 
ventilation  where  retorts  arc  gas-fired  has  been  insisted  on 
repeatedly,  because,  where  this  has  been  overlooked,  trouble 
with  choked  ascension  pipes  has  been   experienced;  to  this 
reason   must  now   be  added,   in  tbe  case  of    small    retort 
houses  at  least,  that  of  safety.     I  think  it  necessary  to  repeat, 
what  is  already  well  known  but  too  often  forgotten,  that  no 
-vstem  of  ventilation  is  good  which  fails  to  provide  air  inlets 
as  well  as  vents. 

The  relative  advantages  of  direct  and  gaseous  firing  have 
hitherto  been  considered  solely  from  the  point  of  view  of 
economy,  but  I  think  gas  engineers  will  be  glad  to  have 
early  warning  of  any  dangers  attending  the  use  of  gaseous 
fuel,  so  that  they  may  take  the  necessary  precautions  before 
a  crop  of  accidents  causes  .•  material  rise  in  the  rate  of 
insurance  of  workmen  employed  in  their  industry. 


Eruvtv. 

This  Journal,  May  1901. 

Page  426,  col.  1,   line  32    from    bottom:   for  "no": 

"  not." 

Page  12,..  col.   ■-'.  line  25   from  top:  for  "tannin1 

••  tanning." 

Page   426,   col.   2,  Hue  34   from  top  :    for 

"  were." 

Page  433,  col.  2,  line  19  from    top  :   for  "  tonnage 
•-  tannage." 

Page  433,   col.  2,   line    17   from  top  :  after  "  oak  1 
insert  "  tannage." 

Page  137,  eol.  2,  line  26    from  top  :   for  "  sulphate 
'•  sulphide." 

^riiirastlr  Section* 

Meeting  held  tm  Thursday,  May  16M,  1901. 


UK.    W.    L.    HKNNOLDSON    IN    THE   CI1A1K. 


SUGAK  IN  SWEDES.     PART  I.-  ANAIA TH 
METHODS. 

BV    S.    H.    COLLINS,    F.I.C. 

It  is  well  known  and  recognised  that  the  food  v 
ro,,t  crop  depends  on   the  amount  of  dry  mailer  ooi    • 
in   it.      It    is,    perhaps,    equally    well   known,  but   n  |* 
equally  realised,  that,  of   this  dry  matter,  the  sugar   I 
in. ist  valuable  part. 

Iu  Table  I.  some    figures    are    given  showing 
greater  are  the  variations  of  the  amount   of  sugar  I 
any  other  constituent  iu  the  same  variety  of  swede.     I 

Tablk  I. 
Monarch  Swedi  I. 


.Small.  Large.  Small.  Larue.  Small.  Lai 


Water  (by    88-59    90'M    89-36    WOI 
drying  at 

Amides,         0-57      IT67     0-61      0-4B 

Albumin-      0"47  ',  0-57     0-58     u-5s 

oids. 
Suears  (us      6-14      r.'l 

t',.Hi206). 
Pectins,  2-70      2-68 

k.c. 
Woody  0-96      1-07      1-09      108 

Ash*!?.'...       0-57      0-56      0-60      0-66 


5-2'.,       5-U2 
■'•l:,      g'H 


Kir  St     SI, 

o-Sti     0'3t  0-B  >'i 

11-51      (CI*  0-83  •'' 

5-67      643  S-U  »'" 

111  0"« 


•J-60 
1-07 
OKI 


In  Table  II.  some  figures  arc   given   showinj 
is    the    variation  of  the   amount    of  sugar  in  the  >" 
swede,   of  the  same   variety,  of  about  the   sain-- 
grown   in   the  same   way.     Between   individ:.., 
ences  are  greater  than  between  varieties. 


Table  II. 


1st  lot  of  25  XL  All  Swedes... 

2nd 

3rd  ..         -.       ,•• 

1st  lot  of  :•■".  Honan  1,  Swedes  . 


Max.       Nl  ■" 


74 
8-0 


46 


Hence  any  investigations  on    the  .,.».,»         ■ 
must  embrace  many  varieties    and  a  mult 
duals.     If   much   work    is   to   be   done  on   tl 
subject,  a  rapid  method  of  analysis  becomes  n 

As  the  differences  in  the  amounts  of   sugar  a 
an  error,  which   would  ordinarily  bo   WHJJ" 
becomes   here   immaterial.     Since    the    teed 
cane  sugar,  dextrose  and  la-vulose,  are  near!) 
unnecessary  for  the  purposes  of  the  present  tow* 
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Hn^ui>li  between  them.     Tin'  objects  of  the  usual  methods 
sugar  beets  and  sugar  cane  are,  on  the  other 
id,  to  distinguish  between  these  varieties  of  sugar. 
sni  merely  the  objects  of  beet  analysis,  but  the  methods 
also  quite   oul    of  the  question   here. 
[are    in  swedes   have    verj     different    rotary 
my  method  of  analysis  must   depend  on  reduction. 
iid  work  gravimetric  methods  are   of  little    use 
ii  the  usual  volumetric  Fell  ling   test   is  laborious.     My 
ntiiin  was  naturally  directed  to  colorimetric  methods,  ai  d, 
olorimetrie  mollification  of  Febling's  method 
;  published,  these  notes  are  now  givi  u 
htuI    principles  of  the  method  to  be   described 
■is)  In  causing  the  sugar  to   reduce  Fehliiig's  solution, 
orimetrically  the  excess  of  copper 
■h  remains  unreduced, 

i  order  to  apply  this  method  to  turnips,   it  is   necessan 

n  other  reducing  substances,  and  to   bydrolyse  an> 

which  may  be  present. 

bout  10  grin-    of  swedes,  100  c  c.  of   water,  and  I  c.e. 

concentrated  solution  of  lead  acetate  are  ground  up 

in  a   mortal   and    allowed    to    stand    some    hours 

Of   the   filtrate   50  c.e.  are  inverted    by   n-.'irr 

.-    sulphuric   acid.      A    simple  apparatus  for  this 

is- a  .metal;  test-tube    stand    (Fig.    A)   fitted    with 


graduated  at  50  c.e.,  and  placed  in  a  steamer  such  as 
for  bacteriological  work.  Since  the  dilution  is  so 
considerable  errors  in   measurement  would  have  no 

al   effect  on  the  result.     The   whole   of  the  lead  is 

tateJ  by  the  sulphuric  acid.  About  20  minutes  in 
uncr  is,  I  find,  ample  for  the  complete  inversion  of 

Be  sugar.  The  tubes  and  their  stand  may  be  cooled 
by   immersion   in   cold   water,  or  left   to   coo!    of 

aliquot  portion   (2 — 5  c.e.)   is  removed  by  a  pipette, 

>ng  taken  not  to  touch  any   of   the    precipitated   lead 

added   to   the    Fehling    solution.     For   this 

■    1  find  the  most  convenient  apparatus  is   a  metal 

to  the   one   used    for   inversion,  but  smaller. 

ted  with  test  tubes,  all  carefully  selected  to  be  of   the 

it-meter,  say  16  mm.     Each  test-tube  contain-  10  c.e. 

•ihig's    solution    of    half  the    usual    streugth.       For 

I   am    now  describing,    250  c.e.    of    c.ipper 

'c    solution     (69  3    grins,    of     crystallised    copper 

net     litre),    and    250   c.e.    of    alkaline    tartrate 

loo   grms.   of   caustic   soda   and    350   grms.   of 

le   salt  per  litre),  and   500  c.e.    of  water  form  the 

•1  solution,  of  which  10  c.e.  are  placed  in  each  test- 

11  oe  noticed   that  the  sugar  -olution  used   is  acid, 
U  neutralise  varying  amounts  of  the  soda   in  the 


l-'cliling's  solution.  That  this  lias  little  ot  no  effect  will  be 
seen  by  studying  the  results  qnotcd   Inter.     On  placing  the 

test-tubes  containing  both  copper  and  6Ugar  in  the  steamer 
for  30  minutes,  the  precipitated  cuprous  oxide  settles 
completely  at  the  bottom.  The  stand  and  its  tubes  are 
allowed  to  cool  for  a  few  minutes,  and  the  colour  of 
the  supernatant  liquid  judged  by  comparison  with  standard 
tints. 

The  standard  tints  contain  0-125,  0-250,  0*375,  0*500, 
0-625,  0-750,  0-875,  and  1  -00  c.e.  of  the  copper  sulphate 
solution  respectively,  To  this  is  added  in  each  case  2-5c.c. 
oi  the  alkaline  tartrate  solution,  and  the  whole  made  up  to 
1  I  c.e.  with  water. 

The  reason  for  this  method  of  making  the  standard  tints, 
is  that  the  colour  produced  by  the  copper  is  much  modified 
by  varying  amounts  of  tartaric  acid.  In  the  actual 
analysis  the  amount  of  tartaric  acid  is  constant;  it  must 
also  be  constant  in  the  standard  lints.  It  is  obviously 
convenient  to  dilute  tbc  copper  sulphate  solution  to  one- 
t.  nth  the  strength  before  making  the  standard  tints.  These 
tints  are  respectively  5,  10,  15,  20,  25,  30,  85,  and  40  per 
cent,  of  the  total  amount  of  Fehliug's  solution  used. 

For  most  purposes  4  c.e.  of  sugar  solution,  will  be  a  con- 
venient  amount,  and  for  this  reason  14  c.e.  has  been  made  the 
standard.  If  3  cc.  be  used,  1  14  must  be  added  to  the  excess 
of  copper  as  measured  by  the  standards,  and  so  on.  It  is 
evident  that  this  method  differs  from  that  usually  employed, 
and  it  becomes  necessary  to  determine  the  ratio  between 
the  copper  and  the  sugar.  The  results  are  set  out  in 
Tables  III.  and  IV.  The  cane  sugar  was  inverted  under 
precisely  the  same  conditions  as  the  swedes. 

TiBLi:  III. 


anhydrous 

S 

Colour, 

USI    1 

Grms. 

Cc. 

0-0215 

■> 

9 

n 

•» 

17 

n-0171 

.» 

£7 

0-0140 

■■ 

38 

0*0223 

; 

5 

0-0203 

8 

III 

0-0183 

3 

23 

0*0163 

3 

;i'i 

0-01 1.: 

3 

10 

0  0217 

1 

7 

0 

1 

17 

"•in;; 

I 

21 

ii  0162 

4 

3D 

null? 
0-0220 
0*0203 

culsl 

0-0166 
ci-01*8 


3 
11 
16 
25 
32 


i brrected 
Odour. 

Copper 
reduced. 

Factor, 

Total     i 

, 

0*93 

Q-0231 

15 

"•-.-> 

0-0227 

23 

0*77 

,,  0-22 

33 

0*67 

5 

0*95 

0*0235 

•.i 

0-91 

0*0223 

21 

0-79 

0  0232 

Js 

0*72 

n  0226 

31 

0-63 

0*0227 

7 

0-93 

0*0233 

17 

0  - 

0*0231 

2  l 

0-76 

0-0233 

:;u 

0-70 

0-0231 

37 

0MI3 

0'0233 

ii 

0-17 

0-0227 

12 

i.-ss 

0*0229 

18 

0*0224 

27 

n-73 

0*0227 

34 

0-66 

0-0224 

Average 


Tmii.k  IV. 


s.umr. 

-solution. 

Colour. 

Colour. 

reduced. 

Factor. 

i  .i  ms 

Cc. 

Total  =  1 

2 

S 

7 

0*93 

0-0182 

■) 

17 

15 

0*85 

0-0214 

0-0173 

•i 

23 

21 

0*79 

ICII21IP 

0*0164 

.» 

30 

26 

n-71 

0-0221 

0-H146 

1" 

34 

0*66 

0-0221 

0*0207 

3 

6 

6 

11-91 

0-0221 

0*0193 

3 

IS 

11 

II   VI 

"0217 

0-0181 

3 

Is 

17 

lis; 

0-0218 

0-0207 

4 

5 

.-. 

,  D2ie 

0-0189 

1 

11 

11 

0  89 

"■"212 

0*0172 

1 

is 

IS 

0*82 

0*0210 

00193 

5 

s 

9 

091 

0*0212 

0*0172 

D 

17 

18 

0*82 

0-0210 

0-0161 

a 

30 

32 

0*68 

0*0222 

00129 

o 

36 

39 

0-61 

"-('212 

Grammes  of  invert  sugar  to>  ;  _ 
reduce  all  the  copper  added  |    -  " 


0216 


The  conclusion  to  be  drawn  from  these  figures  is  that  the 
reducing  power  is  equal  at  all  parts  of  the  scale.     Xo  single 
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determination  differs  from  the  mean  by  more  thau  ;i  per 

h    will   I"'   seen   that   the   sugar   lu-   a   muo'i 
radaeing  p>wer  than  thai  usn-Uly  assigned  to  it.     rhisis 
doe  to  tin.-  oone  intration  nud  I  >ng  perio  I  of  heating. 

I'«.r  the  purposes  oE  the  analysis  of  swedes,  I  p>  T  '•'  "' 
i-.-  the  figures  from  invert  sngar  only. 

[f  this   method   be  used  for   fresh  swedes  the 
obtained  mateb  the  standards  well,     If  driod  swedes  be 
used   for   analysis,    a   yellow   colour   is   imparted    to   the 
solutions,  and  various  shades  of  greenish  blue  are  obtained, 
!..  judge  the  depth  of  blue  In  which  is  difficult 

ro  gel  over  this  difficulty,  I  use  the  following  simple  form 
olorimeter  (Fig.  B).    On  one  pane  of  glass  a  row  of 

Fig.  B. 


test  tubes  containing  alternately  plain  water  an  1  a  graduated 

-.■ii.--  of  yellow  solutions  is  planed;  in  another  pane  a  row 
of  test-tubes  containing  the  standard  bine  solutions  is 
placed  over  the  yellow  tubes,  blank  spaces  being  left  over 
the  plain  tubes  to  take  the  tubes  used  for  the  actual 
analysis.  1'h.-  pane  holding  the  blue  tints  slides  over  the 
pane  holding  the  yellow  tints,  producing  any  desired  com- 
bination, mid  the  whole  is  placed  in  a  wooden  frame  at  au 
. , 1 1 L- 1 . ■  of  4a  ,  with  a  white  base  board.  A  special  scale 
enables   one    to   read   directly    the   milligramme I  of   sugar. 

\  suitable  mat  -rial  for tb.fi y<  ilow  solutions  is  Methyl  Orange. 
I  now  proceed  to  discuss  the  question  of  sampling.  A 
swede  i>  not  homogeneous,  the  top  half  being  richer  than 
the  bottom  half.  Owing  to  the  ease  with  which  they  can 
be  taken  at  the  farm  and  forwarded,  1  have  used  borings 
taken  either   with  a  cork  borer  or  an   auger   to  form   the 

-ample.       Table    V,    -bow-    the    percentage    of    sugar    (as 


Tabu    V. 


fellow  Turnip. 


Swede. 


Largi      Small.     Large,    small. 


ontal  bore I'W        t'M        6'S2        6'7« 

411  ru5         6*06         ti'77 

8-90         foil        6-68        « •• "  7 1 

'•  invert  ")  in  borings  made  in  different  directions,  but 
passir..'  through  the  centre  in  all  cases.  It  will  be  Been 
that   whilst  there  is  some  difference  between  the  figures, 

for  rough  puq -  the  single  boring   is  a   true    sample. 

There  is  no  eon-taut  difference  between  borings  in  one 
direction  or  another,  hence  a  number  of  borings  would  be 
a  troe  sample  of  a  number  of  swedes.  Ill  order  to  find  out 
how  many  swedes  it  is  necessary  to  take  in  order  to  obtain 
a  true  sample  of  a  variety,  the  figures  given  in  fable  II. 
may  be  employed.  If  a  swede  of  maximum  percentage  ol 
were  replaced  by  one  of  minimum  percentage,  or  vice 
in  the  Monarch  swedes  in  Table  II.,  then  the  average 
of- 

i,    wedes  would  be  altered  from 5 "40  to  1'70  or  6-I0;  of 

504  „  5-76  |  of 
„  „  »»  5 '  23  „  5  ■  57. 


Bven  if  •-'•"'   swedes   be  taken,  the  errors  of  sampling 
greater    than  the  errors   of   the  method  of  analysis 
ah  n> . 

In  conclusion  it   is  clear  that  th.   greatest  errors  ocoui 
taking    a    sample    of    a    variety    of    swedes,    the    errors 
sampling  a  sitigle  root  being  smaller,  and  the  erroi 
color  metric  metho  I  ol  analysis  smaller  still. 

This  eolorimetric  method  might,  with  a  few  mudifii 
be    utilised    lor  the    estimation    of  starch    in    pota'oes,    . 
other  foods. 

I  >ii   the   subject  of  the   composition   of  swviles,  data 
accumulating,  and  1  hope  before  long  to  be  iu  a  politic  . 
make  a  further  communication  on  the  matter, 

DETERMINATION  OK  CALCIUM  IN  HIGH-GH.ji 
FERRO-SILICON. 
in  a.  Watson  8HAr,  1.1.1. 
IIicii-ukadk  ferro-alloys  of  late  years,  especially  I  j« 
produced  in  the  electric  furnace,  have  presented  r  y 
interesting  points  to  the  metallurgical  chemist,  and  at  t 
same  time  some  troublesome  ones  to  the  analyst. 

Having  recently    come   across  a   ferro-silicou   conla 
calcium,    and    not    having    noticed    this    eleni 
before  in  a  ferro  alloy,  I    have  ventured  to  read  this  |  •( 
mi  that  its  presence  may  be  noted  by  users,  anil  its  go,  m 
ill  effect  on  the  steel  observed. 

I  have  noticed  the  presence  of  magnesium  and  ahi 
in  ferro-chromes  for  some  time  past,  but  calcium  has     - 
absent.      The  presence  of  magnesium  and  aluuiiniui 
to  be  wondered  at,  seeing   that   chrome  ores  contain    - 
elements  in  large  amounts,  and  the  reduction  of  the 
ore  being  brought  about  iu  the  electric  furnace.     The 
to  some  extent,  may  be  expected  with  fcrro-silicoi 
doubt  calcium  compounds  constitute  a   large  prop 
the  flux. 

I  append  au  an  ilysi-  of  ferro-silieon  containing 

I'll  ' 

Silicon n-ii:. 

Iron 

Chromium fffl 

Manganese   3'fil 

Aluminium 0*47 

Calcium t'U 

Magnesium 0"4I 

Carbon   

Sulphur <> 

Phosphorus CI 

Copper Trii 

Nickel 

Titanium 

Tungsten 

Regarding    the     analysis     of     ferro-silieon,    the    I 

grades  may  conveniently  be  brought  iuto  solm. 

and   in  sonic  eases  by  bromine,  but  the   high  graph-  > 

such  treatment.     Tiny  are,  however,  readily 

by  Stead's  tribasie  mixture,  and  as   I  use  this 

ferro-chrome,  I  likewise  used  it  with  succ.  - 

until  the  present  case,  where  calcium  and   magnesia  ■ 

to  be  looked  for.     (I  may  here  mention  that  1  h 

the  use  of  sodium   peroxide  for  such  work,  owing    t 

varying  amounts  of  impurities  it  contains,  MX 

are  very  objectionable.) 

Iu    looking    round    for    some     means 
the  ferro-silieon  without  the  iutroduction  of  calcic  « 
magnesium,  I  made  use  of  the  reaction  :  — 

K2C03  +  Si  =  KjSiO:l  +  C. 

On  trying  the  reaction  I  found  it  to  tal 
only   with    potassium   carb  >n  ite   but   with  ordinary    - 
mixture.     The   mode   of  procedure   i-   tl 
ordinary  analysis,  but    there    arc    a    few    poita 
which  ri'ipiirc  to  be  attended  to. 

One  gramme  of  the  ferro-silieon,  m   ui 
is  mixed  with    4  gnu-,  of   fusing  mixture    in   a   \<  '' 
crucible,  covered,  and  heated  over  the  Huusen  flame  > 
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roug  reaction  takes  place.     When  this  first  pari  i- 

mplete,  which  is  readily  seen  by  removing  the  cover,  the 

uolble  i-  somewhat  more  strongly  hi-ntt-it  over  the  Hansen 

IBM  ""til  fusion  is  complete.     'I  he  mass  is  then  treated  with 

,i  removed  as  completely  as  possible  to  a  No.  VII. 

reelaiii  dish,  the  crucible  being  cleaned  by  hydrochloric 

i,l,  which  is  added  to  the  liquid  in  the  dish,  the  dish  being 

nib   a  clnrk   glass.      Hydrochloric  acid,  however, 

|l  to  remove  all   the  iron  from  the  platinum  crucible,  so 

il  it   is  neces  an    to  dry  the  crucible  in  the  flame  and 

i,v    I  grin,   of  hisulphate  of  potash  in  it,  and   heal   at  a 

t  red  heat  until  the  iron  is  removed  from  the  -id. is  of  the 

icihlc.     This  mass  is  then    dissolved   mil   of  the  crucible, 

I  might  be  added  to  the  liquid  in  the  dish,  but  1  prefer 

precipitate    the  iron,   &c.    by   ammonia   and    add    the 

eipitate   and    filtrate    to    their    respective    places.     The 

ucots  of  the  dish  arc  brought  to  a  boil.     The  iron  is  in 

gj   condition,  dissolving   slowly.      lOc.c.   of  nitric 

1  are   DOW    geutlv    added,    and    after    the    bulk    of    the 

ction  has  taken  place,  the  cover  is  washed  and  removed, 

I  the  whole  evaporated    to   dryness,  to  render  the  silica 

liable.     The  dried  and  heated  mass  is  then   treated  with 

hydrochloric  acid,  to  redissolve  the  iron,  &c.    The 

illected  on  an  ashless  paper,  dried,  the  paper  burnt 

Hud  the  residue  finished  in  the  muffle,  weighed,  evapi  - 

,1  with  hydrofluoric   acid   and   again   weighed,  and   the 

ight  calculated  into  silicon, 
in' residue  in  the  crucible  may  be  removed  li\  fusing 
i  carbonates  of  soda  and  potash,  and  dissolving  out  with 
rochloric  acid,  or,  better,  by  again  heating  with  1  grin. 
lisulphate  ol  potash  and  dissolving  in  water.  If  the 
pie  contains  chromium  the  hulk  of  it  is  likely  to  be 
nl  here,  in  which  case  the  basic  sulphate  of  chromium 
require  to  be  Wiled  and  concentrated  with  hydro- 
ric  acid  to  bring  it  into  solution.  If  tungsten  be 
cut  it  will  he  found  at  this  stage,  and  will  require  to  be 
vd  off,  washed  with  acid  and  water,  burnt  off,  and 
lied. 

ic  aimnouia  precipitates,  three  iu  number,  are  all  burnt 
laiisferrcil  to  a   beaker,  dissolved  in  hydrochloric  acid. 
cl  to  dryness,  and  any  silica  or  tungstic  acid,  which 
•cd  separation  previously,  recovered. 

I       nay  appear  unnecessary,  but  silica,  when  present  iu 
amounts   in  such    analyses  as  those  of  silicious  iron 
lavs,  may  go  to  augment  the  amount  of  alumina. 
nun  is  then  saturated  with  sulphuretted  hydrogen  to 
Hopper  and   any  trace  of  platinum,  as  the  platinum 
•  with  the  estimation   of  the  iron  if  performed  by 
*  dug  with   stauuous    chloride     and   titrating    with    bi- 
Thc     separation     of    the    iron,     maganese, 
ai,   chromium,  calcium,  and    magnesium   are  pro- 
■     I  with  by  the  usual  methods. 

Iphur  and  phosphorus   may  be  obtained  from   the   one 
HP  >u.    I  use  the  same  process  as  for  ferro-chromc.     Take 
if  the  sample  and  l.j  grins,  of  tribasie  mixture  and 
he  muffle  for  I  ',  hours.     The  oxidised  mass  i,  then 
id,  in  the  case  of  a  fcrro-silieou,  to  an  evaporating 
eated  with  excess  of  hydrochloric  acid,  evaporated 
•-.  and  the  silica  removed.    The  iron  and  phosphoric 
precipitated  by  ammonia  and  removed.   The  filtrate 
■  1  very  slightly  acid,  and  the  sulphates  precipitated 
am  chloride.     The  ammonium  hydrate  precipitate 
I   off    the    paper     into    the    original    beaker,  and 
lisulphite  of   ammonia  or  soda  added   to    reduce 
I  he  filter  paper  is  washed  with  sufficient  hydro- 
id  to   dissolve   the  itou.  and  the  washings  added 
J  ammonia  precipitate  and  bisulphite.      The  remaining 
u|jf  the  estimation  are  too  well  known  to  require  further 

I.  mly  silicon,  sulphur,  and  phosphorus  are  required,  it 

to  get  all  these  from  the  one  portion. 

magnesia  is   prepared   from   the    natural   carbonate 

by   first  calcining  and  then  pounding.     This 

I   i  niaguesia  very  tree   from   sulphur  and  phosphorus, 

ssary  to  determine  the  several  impurities  in  the 

(ire  pared. 

'■  detenninatioD  of  the  total  carbon  is  also  made  by  the 

1  as   that    used    for  terro-chrome,  that  is.  bj 

lhe.1  in  au  agate    mortal  U'.J  gnu.  of  the  very 


finely  powdered  alloy  wifli  li  grins,  ol  ignited  oxide  of 
copper  (this  requires  grinding,  no!  merelj  mixing 
then  7  gnus,  of  recentlj  igoited  fused  chromate  of  lead 
mixed  with  ii.  The  12'6  gnus,  arc  then  transferred  to  a 
suitable  sized  Meissen  porcelain  boat  and  heated  foi 
25  Hours  iu  Fletcher's  No.  2  organic  Furnace  in  a  current 
of  oxygen,  tbe  carbon  dioxide  produced  being  collected  in 
potash  bulbs  provided  with  calcium  chloride  tube,  a  i 
usual, 

It  is  always  desirabh  to  do  a  blank  t.  -t  with  eaeb  tresh 
stock  of  oxide  of  copper  and  chromate  of  had. 

#mi  gorh  &rrtion. 


Mectimj  held  on  Friday,  May  24(A,  1901. 


MK.    CLIFFORD    RICHARDSON    IN    THE    CHAIR. 


ADDITIONAL  NOTES  ON  CEMENT  TKSTING. 

BV    OTTO    II.    KLEIN    AMI    S.    F.    PECKHAM. 

Wk  had  the  pleasure  of  bringing  before  this  Society  at  the 
meeting  held  25th  May  1900,  the  results  of  a  research  that 
had  been  iu  progress  for  more  than  a  year,  in  the  Physical 
and  Chemical  Laboratories  of  the  Commissioners  of 
Accounts,  of  the  City  of  New  York,  upon  the  relations 
between  physical  tests  and  chemical  analyses  of  cement. 

Before  proceeding  to  discuss  the  main  proposition  of  this 
paper,  vi/..,  the  merits  of  the  method  of  analysis  which  was 
described  in  our  former  paper,  we  wish  to  call  attention, 
first,  to  the  "  Progress  Keport  of  the  Special  Committee  on 
the  proper  manipulation  of  tests  of  cemeut,"  made  to  the 
American  Society  of  Civil  Engineers,  and  published  iu 
the  Proceedings  of  that  Society,  Vol.  XXVI.,  No.  i,  April 
1900. 

This  report  cousists  of  the  various  replies  to  a  long  list  of 
questions,  offered  by  many  persons  and  submitted  by  the 
(  hairman  of  the  Committee,  Professor  G.  F.  Swain,  without 
comment. 

In  reply  to  question  5,  "What  elements  or  compounds 
should  be  determined  ?  "  Professor  Henry  Carmichael  of 
lioston  (who  is  an  acknowledged  authority  as  a  cement 
expert)  says,  "  Hydraulic  cement  consists  of  a  double 
silicate  of  lime  and  alumina  (including  iron  oxide)  which  is 
readily  soluble  in  dilute  hydrochloric  acid,  leaving  little  or 
no  insoluble  residue.  In  addition  to  the  soluble  silica  and 
the  oxides  of  calcium,  aluminium  and  iron,  good  cement 
contains  traces  of  the  oxides  of  magnesium,  sodium,  and 
potassium,  together  with  traces  of  carbonates,  sulphates, 
chlorides,  and  combined  water,  and  finally  minute  amounts 
of  insoluble  sand  or  cinder." 

In  reply  to  question  6,  "  What  do  you  consider  the  best 
methods  of  determining  these  compounds  with  sufficient 
accuracy  "  ?  Professor  Carmichael  continues,  "  The  sample 
is  ground  fine  iu  an  agate  mortar.  One  gram  is  carefully 
weighed  out  in  a  shallow  porcelain  dish  and  well  covered 
with  a  3  per  cent,  solution  of  hydrochloric  acid.  After 
several  hours  the  cement  should  completely  dissolve  in  this 
acid  with  the  exception  of  a  small  amount  of  sand,  mostly 
black  cinder  from  the  fuel  employed  in  making  the  cement. 
The  residue,  if  any,  is  filtered  off  and  determined.  The 
clear  solution  is  evaporated  to  dryness  on  a  water  bath  iu  a 
flat  dish.  Hydrochloric  acid  is  poured  over  the  dry  residue. 
and  the  acid  is  then  evaporated.  Add  a  few  drops  of  same 
acid,  again  drive  off  acid.  Moisten  residue  again  with 
same  acid  and  boil  up  with  pure  water.  The  silica  i- 
renderetl  insoluble  by  the  above  operation  and  can  be 
filtered  off  and  weighed.  The  silica  which  thus  dissolves  in 
the  dilute  acid,  and  is  in  turn  rendered  insoluble,  is  the 
silica  which  is  available  in  the  setting  of  the  cement.  The 
filtrate  from  silica  is  boiled  with  a  few  drops  of  nitric  acid,  and 
pure  ammonia  is  then  added,  which  precipitates  the  oxides 
of  iron  and  aluminium.  With  the  ammonia  is  added  also 
ammonium  chloride  in  sufficient  quantity  to  retain  the  lime 
iu  solution.  After  boiling  for  some  time,  the  oxides  of  iron 
and  aluminium  are  filtered  off,  and  after  drying  ate  ignited. 
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and  welshed."  Here  follow  directions  for  separating  the 
iron  and  aluminium.  "  To  the  filtrate  from  iron  and 
aluminium  oxides  is  added  a  slight  exoess  of  ammonium 
oxalate  whereby  the  lime  is  precipitated  a*  oxalate  which  is 

filtered  off,  ignited  at  a  dull  red  beat  in  a  platinum  crucible 
ami  weighed  as  carbonate." 

His  scheme  offers  further  details  for  the  determination  of 
the  ingredients  which  he  says  are  found  in  good  cement  in 
tracts;  for  the  determination  of  water  and  carbon  dioxide 
by  ignition :  and  for  the  determination  of  free  lime  by 
titration. 

This  scheme  closely  resembles  our  own,  while  differing 
from  it  in  several  important  respects  It  was  worked  out 
without  any  knowledge  whatever  on  the  part  of  either  party 
■  oncerning  the  other. 

Following  this  scheme  of  Professor  Carmichael  is  another 
scheme  by  1!.  I..  Humphrey,  of  Philadelphia,  who  writes  a* 
follows:  "One  half  grm.  of  the  finely  pulverised  sample 
dried  at  100  C,  is  thoroughly  mixed  with  four  or  five 
times  its  weight  of  sodium  carbonate,  and  fused  in  a 
platinum  crucible  until  l  (X  no  longer  escapes  ;  the  crucible 
and  its  contents  is  placed  in  a  beaker,  and  20  or  30  times 
its  quantity  of  water,  and  about  10  c.c.  of  dilute  HO  is 
added  ;  when  complete  solution  is  effected,  it  is  transferred 
to  a  casserole  and  placed  on  a  water  hath,  and  evaporated 
to  dryness  several  times.  The  mass  is  taken  up  with  dilute 
III  1  and  water,  heated  for  a  short  time  and  filtered, 
washing  the  residue  on  the  filter  thoroughly  with  hot  water. 
The  filter  is  dried,  ignited,  and  weighed.  This  weight  (less 
ash)  gives  the  amount  of  Sit  I 

"The  filtrate  is  brought  to  boiling,  and  ammonium 
hydrate  added  in  slight  excess  ;  the  boiling  is  continued 
until  the  odour  of  ammonia  is  no  longer  perceptible.  Filter 
aDd  wash.  Re-dissolve  in  hot  dilute  HC'l,  again  precipitate 
with  ammonia  and  filter  through  the  previous  filter  and 
wash  with  boiling  water.  The  precipitate  dried,  ignited, 
and  weighed  (less  ash)  gives  the  amount  of  Al.,0,  and 
Ve.X\." 

Then  follows  a  method  of  separating  iron  from  alumina  : 
"The  filtrate  from  the  iron  and  alumina  is  heated  to 
boiling,  and  boiling  ammonium  oxalate  is  added  until  a 
precipitate  is  no  longer  formed.  After  boiling  for  a  few 
minutes,  it  is  set  aside  tVr  a  short  time  ;  when  the  precipi- 
tate has  settled  perfectly,  decant  the  clear  liquid  through  a 
filter,  wash  by  decantation,  dissolve  the  precipitate  in  hot 
dilute  HC1,  using  as  small  a  quantity  as  possible  to  effect  a 
complete  solution,  heat  to  boiling  and  add  ammonia,  heat 
on  a  water  bath  for  a  few  minutes ;  when  the  solution 
clears,  filter  through  the  previous  filter,  wash  thoroughly 
with  hot  water.  Dry  the  precipitate,  ignite  to  constant 
weight,  and  weigh  as  CaO,  or  determine  the  lime  volumetri- 
cally  by  titration  with  potassium  permanganate."  He  then 
determines  the  ingredients  occurring  in  small  proportion. 
He  determines  S03  in  a  separate  portion  after  removing 
tbe  silica. 

We  wish  to  call  attention  secondly,  to  correspondence 
which  we  have  lately  held  with  a  prominent  manufacturer 
of  cement,  in  which  he  made  the  following  criticisms  on  our 
paper. 

"(hi  Experiments  made  by  us  show  that  the  solubility 
of  commercial  Portland  cements  in  dilute  acid  depends 
greatly  upon  the  fineness  of  grinding.  (6)  We  have  found 
no  cements  which,  if  ground  to  extreme  fineness  in  an  agate 
mortar,  show  more  than  a  fraction  of  one  per  cent,  of 
insoluble  matter,  (c)  It  seems  to  us,  therefore,  that  youi 
separation  of  the  components  of  cement  into  active  and 
inactive  constituents  is  not  well  grounded.  (<l)  We  think 
it  probable  that  the  active  index  would  be  somewhat  reduced 
if  tbe  cement  is  dissolved  as  completely  as  possible,  (e) 
Since  even  the  monosilicate  of  lime,  Wollastonite,  is  readily 
decomposed  by  acid,  it  is  evident  that  the  residue  should 
■ain  practically  no  lime,  and  would  consist  of  a  minute 
amount  of  uncombined  clay.  (/)  It  is  impossible  that  this 
should  reach  more  than  a  fraction  of  1  per  cent,  in  a  good 
cement,  (g)  Further,  that  the  use  of  sufficiently  dilute  acid 
ami  fine  grinding  will  give  a  clear  solution  without  any 
separation  of  gelatinous  silica,  il,  |  In  our  opinion,  no  con- 
clusion can  be  drawn  from  the  amount  of  lime  soluble  in 
later.     ( i;    This  would  also  depeud  greatly  on  the  degree  of 


pulverisation,  (ii)  It  is  generally  held,  as  you  know,  that 
all  cements  are  decomposed  by  water  into  calcium  hydrate 
and  a  hydrnteil  mono-silicate.  (iii)  If  this  is  true,  the 
action  of  water  would  be  progressive  and  prolonged  action 
of  sufficient  water  would  dissolve  out  all  the  lime,  (iv)  Id 
fact,  Le  Chatelier  found  this  to  be  the  ease." 

To   which    we   replied,  the   first  sentence   of  your  letter 
furnished   a    key    to    the    whole     matter.       Von     sa\    -•  that 
experiments  made  by  us  show  that  the  solubility  of  com 
niereial    Portland    cements    in   aeid    depends    greath    upon 
the  fineness  of  grinding."     Relieving  that  this  fact,  as  stirteil 
by   Miu,  has   been   proved   beyond   any    question,    we 
that  every  sample  of   cement  should  he  analysed   in  exact)) 
tbe  condition  in  which  it    is  brought  to  the  laboratory;  thai 
is.  that    the  specimen   shall  he  neither  dried   nor  pulverised 
nor  in  any  manner  treated  in  such  a  way  as  to  eitlu  I 
or   increase  the   differences  that   evist  between  the  sample 
as  they  are   brought   upon   the   works  or   are   subj. 
physical  tests. 

We  have  not  yet  found  a  weighable  amount  of  lime  ii 
any  of  the  residues  from  dilute  aeid  that  we  hav. 
examined. 

We  think  that  if  you  read  our  paper  carefully  you  wi 
see  that  no  conclusions  are  drawn  from  the  amount  of  Inn 
soluble  in  water.  It  is,  however,  an  observed  fact,  that  a 
good  cements  contain  about  j  per  cent,  of  such  soluhl 
lime. 

If  you  would  advocate  the  uniform  grinding  of  samples  i 
cement  to   an   impalpable   powder,  in   an   agate  mortar,  i 
order    that   they    may   be   more   coiupletly    dissolved   an 
brought  into  solution,  we  insist  that  we   do  not   agn 
you.     We  believe  that  cement  of  proper  fineness    I. 
soluble  in  10  per  ceut.  hydrochloric  acid  without  gclatitn-; 
tion,   and   that    any    matter    not   so   soluble,  contai 
commercial  cement,  is  not  cement  at  all,  and  is,  and  slum 
be  classed  as  "  inert  matter." 

To    which    he    replied,    (j)    "  your    separation    of    tl 
constituents  of  cement  into  '  active  and  inactive  constituent 
by  the  action  of    10  per  cent,  hydrochloric  aeid  on  ih 
mercial   cements   appears  to  me  to   be  without    fouudatio 
(A)  The  varying  amounts  of  insoluble  matter  obtai 
you   on   treating  the   same  cement   with    acid    of   varyi 
strengths   and  in    various   ways    appear    to   show    that  I 
amount   of    insoluble    matter    depen  Is    upon    the    metli 
employed,  rather  than  upon   the  chemical  character  of  ' 
cement   analysed.     (/)   I  have  found  that  rnost  con 
Portland  cements,  if  ground  to  great   fineness,  give  scare 
any  insoluble  residue  on   treatment  with  .sufficient  quuut 
of  5  per  cent.  acid,     (m)  The  high   percentage  of  insula 
matter   obtained    by   you   simply    results   from    the    <■< 
paratively    coarse    grinding    of    the    cement.       (n)    V 
certainly    will   not    contend   that   the   composition   of 
coarser  particles  is  materially  different  from  that  of  the  I 
ones,    or   that    the    chemical    character   of   the   o 
changed  by  grinding  the  coarse  particles  to  uniform  tiuei 
with  the  rest,     (o)  Your  choice  of   10  per  cent.  acid.    I 
method  of  mixing  appear  to  me  to   be  wholly  arhiti 
the  conclusions  drawn  from  the  amount  of  insoluble  m» 
obtained     to    be    quite     unjustified.      (;i)    Since 
ground   cement   gives  a   considerable   residue  when  trei 
with    dilute     aeid,    while     finely    ground     cento 
practically  none,  and   since  this   residue   consists  chief! 
silica,  and  contains,  as   stated  by  you,  practically  no  I 
it  appears   to  me   evident  that   this  insoluble  matt, 
chiefly     from    local    separation    of    silica    contained   in 
coarse    particles.       (</)    The    lime    and    other    coi'stitu 
contained  in  these  particles  are,  however,  dissolved,  ate 
included     by    you     in    the    group    of    active    coustitui 
(r)  The   injustice  of  this  is   apparent,     (s)   If  the   sili 
the  coarse   particles   is   inactive,  the  lime  must  b< 
(0  It  is  undoubtedly  correct  to  submit  commercial 
of   cement   to   physical    tests   as    they  are  received,  «i< 
grinding.        (a)  To    submit     these     samples     to 
analysis,  however,  without    making  them  hi 
grinding,    is    certain     to     lead     to    erroneous    conclii-   " 
(r  i  Ill    hurtling,   however,   a   disturbing  factoi    ei 
this  is  the  as],  of  the  coal  dust  used  as  fuel.     Or 
I  adds  at  least  2   per  cent,   to   the   silica,  alumina,   ami 
oxide  of  the  product,      (.r)  It  is,  however,  brought  " 
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ambulation  with  the  lime  of  the  charge  sufficiently  to 
leeome  wholly  soluble  in  acid,  but  not  uniformly  enough  to 
iUow  the  lime  of  the  raw  material  to  be  raised  to  a 
,u  responding  extent.  (y)  I  believe  fully  thai  the  best 
Portland  cements  are  thoroughly  homogeneous  in  character, 
ni,l  that  tlie  excess  of  silica,  alumina,  and  iron  over  thai 
ailed  for  by  the  formula  is  due  to  the  ash  of   the  fuel  and 

0  the  general   practice  of  carrying  the   lime  a  little  below 

ciinum  in   order  to  offset    possible  fluctuations  in  the 
nurture." 

We  asked  our  correspondent  to  send  us  a   sample  of  the 

uol  ash. 

lie    replied,  "  (s)  it   will  lie    impossible    to    send    you    a 

imple  of  the  coal  ash  to  which  your  refer,  as  this  melts 

i  with  the  clinker  with    which   it  comes   in  contact   in  the 

Ins        (.-ii)    The    amount    of    fuel    used    is   about 

SO  lb.  to  the  barrel  of  cement.     (c/<)  The  ash  of  this  fuel 

about   8   per  cent.,  and    if  all   absorbed   by  the   clinker 

oild  add  about  ;t  per  cent,  of  silica,  iron,  and   alumina    to 

le  latter  " 

We  wish  to  discuss  in  association  these  methods  of 
slyjis  and  this  correspondence,  all  of  which  comes  from 
questioned  authority  and  is  strictly  professional,  for 
,  v  all  represent  a  purpose  that  is  in  fundamental 
position  to  our  own  purpose. 

I'll.'  purpose  of  the  research   described    in  our    former 

per  was  to  ascertain  whether  or  no  any  correspondence 

iM   be   established   between  the    results  of   a    chemical 

ilysis  and  the  physical  tests   of  cement.     It   was  not  to 

end  or  defame  any  brand  of  cements,  to   contrast  any 

cement  with  another,  or  to  contrast  American  cements 

h    foreign    cements ;    or   one   class  of  foreign   cements 

li    another    class    of    the    same,   although    some    very 

ed   results  obtained   from  the    research   led  inci- 

itally  to  such  comparisons.     This  object  was  kept  clearly 

from  first  to  last,  and  while  the  different  brands  of 

,|  lent  examined  represented  in   nearly  every  case  nothing 

a  name,  still,  the  different   samples  were  designated 

'I  illy  by  numbers  that  were  purposely  made  different  in 

laboratories.      The   cements  first   analysed  were 

1  tight  to  the  office  from  various  works  in  progress  in 
l  city.    They  gave  results  that  were   extremely  unsatis- 

orj  apparently  for  various  reasons  that  we  do  not  care 
lie  time  and  space  to  discuss  here.  Keeping  the 
f  our  research  in  view  we  solicited  samples  of 
ground  cement  from  a  number  of  manufacturers 
dealers.  We  still  found  that,  when  these  fresh,  and  in 
I  instances  high  class,  cements   were   analysed  by   the 

leecribed  in  the  books,  no  correspondence  could  be   ' 
•rved  between  the  physical  tests  and  chemical  analyses. 
elieving  that   nature   could  not   contradict  herself,  we 
■   convinced   that   there  must  he    some    defect    in  the   i 
tiou  put  to  nature  in  the  chemical  analyses  ;  in  other 
Is.  that  the  chemical  analysis  was  not  properly  con- 
ed.   This  led   us   to  conclude  that  the  purpose  of  an 
psis  was  not   satisfied  when  an  inadequate  method,  in 

eats,  of  ultimate  analysis  was  followed, 
■r  no  cement  on  the  market  consists  of  chemically  pure 
■aulic  cement.  Assuming  the  correctness  of  the 
irchea  that  led  up  to  and  include  those  of  the  Messrs. 
re  have  a  rigid  to  further  assume  that  hydraulic 
ml  consists  of  tri-calcic  silicate  and  ferro-alumiuiate 
e  proportions  indicated  by  the  equation — 


(';><> 


=   1 


nlica)         fix  alumina  and  ferric  oxide) 

commercial  cement  therefore  consists  of  the  above- 
I  compound  plus,  not  a  trace,  but  an  unavoidable 
I  the  ashes  of  the  coal  employed  as  fuel,  also 
ver-burued  clinker,  also  of  under-burned  clinker,  of 
nbined  clay,  of  maguesia,  of  sulphates,  of  alkalis,  and 
mail  percentage  of  water  and  C02. 
assume  that  these  impurities  are  unavoidable,  because 
'he  nature  of  the  ease  no  cement  can  be  manufactured 
ut  them,  and  no  cement  that  we  have  examined  has 
entirely  free  from  them,  and  we  believe  that  we  have 
ned  some  of  the   best   cements   now   made   in    the 


With  these  is  found  in  some  commercial  cements  a 
variable  amount  of  carbon,  ranging  in  those  we  have 
examined  from  zero  to  nearly  2  per  cent,  ;  this  carbon  i- 
not  a  proper  constituent  of  a  cement  ;  no  good  cemeut 
i  outained  more  than  a  trace  of  it  ;  it  is,  and  must  lie  from 
the  nature  of  the  ease,  a  source  of  weakness,  especially 
when    it   is  in    tin-  form    of   an    oily   soot    from    imperfect 

ibustion  of  oil  used  us  fuel.     These  methods  of  analysis 

do  not  offer  any  opportunity  f oi  (he  determination  of  this 
impurity.  There  is  also  found  plaster  of  Paris,  introduced 
purposely  to  influence  the  setting  of  tin,  cement ;  when 
moderate  in  amount  this  is  not  au  injurious  ingredient.  Also 
u  percentage  of  quartz  sand;  StiUman'a  and  Humphrey's 
methods  of  analysis  oiler  no  opportunity  tor  the  deter 
mination  of  this  ingredient.  \ls>  a  percentage  of  unbiiriied 
rock  or  clinker  which  results  in  the  presence  ofcurboiut, 
of  lime  and  which  is  inert,  having  no  cementing  properties  ; 
Millnian's  method  furnishes  no  opportunity  for  the 
determination  of  this  ingredient. 

Cements  made  from  marl  are  liable  to  contain  glauconite, 
which  is  a  mineral  containing  a  comparatively  large  amount 
of  alkalis.  Cements  made  from  slag  are  also  liable  to 
contain  alkalis.  We  have  no  reason  to  suppose,  however, 
that  alkalis  exist  in  any  injurious  amount  in  any  of  the 
samples  that  we  have  examined,  and  they  were  therefore 
not  determined. 

The  question,  therefore,  to  he  put  to  nature  is,  how  much 
hydraulic  cement  does  this  mixture  contain  as  it  is  brought 
to  the  laboratory  ?  And  what  else  does  it  contain  thai  it 
should  not  ? 

In  order  to  answer'  this  question,  it  may  first  be 
determined  how  much  of  the  sample  of  cement  is  volatile 
at  a  bright  red  heat.  We  have  found  by  repeated 
examples  that  an  ordinary  Portland  cement  of  good  quality 
will  give  about  4  per  cent,  or  less,  of  matter  volatile  at  a 
red  heat.  A  number  of  tests  showed  that  this  amount  was 
not  materially  increased  by  the  use  of  a  blast  lamp.  In  a 
few  instances  the  increase  amounted  to  a  few  tenths  per 
cent.,  but  in  a  majority  of  instances  it  was  not  appreciable. 
This  loss  at  a  red  heat  was  found  in  a  majority  of  instauces 
to  very  nearly  correspond  with  the  amount  of  carbon  dioxide 
determined  directly,  but  in  those  instances  where  this  loss 
was  large,  amounting  to  more  than  10  per  cent.,  the 
difference  between  these  two  factors  increased  as  the  loss 
increased,  showing  that  in  those  cases  where  this  loss  is 
large,  an  increasing  proportion  of  such  loss  is  water.  If 
more  satisfactory,  the  percentage  of  carbon  dioxide  can  be 
directly  determined,  but  even  when  it  is  so  determined, 
the  matter  volatile  at  a  red  heat  should  always  be 
ascertained. 

The  problem  of  analysis  is  simply  an  ordinary  problem  in 
mineral  analysis.  The  physical  tests  have  been  made  upon 
the  sample  as  brought  to  the  laboratory,  and  in  such  a 
manner  as  to  exhibit  the  greatest  possible  difference 
between  this  sample  and  all  other  samples.  The  samples 
were  neither  dried  nor  pulverised,  because  either  drying  or 
pulverising,  or  both,  would  make  another  and  different 
sample  to  be  tested  from  the  on  submitted.  Our 
correspondent  admits  this,  and  if  he  did  not,  everybody 
else  does;  yet,  referring  to  his  sentence  marked  («)  he 
claims  that  to  submit  these  samples  to  chemical  analysis, 
without  bringing  them  into  homogeneous  conditiou  by 
grinding,  is  certain  to  lead  to  erroneous  conclusions.  Kotb 
schemes  of  analysis  that  we  have  quoted  require  that  the 
sample  shall  be  ground,  and  one  of  them  that  it  shall  be 
dried.  We  have  found  the  loss  that  good  cements  sustain 
when  dried  at  100°  C.  is  not  of  practical  importance  ;  with 
bad  cements  it  is  otherwise.  We  also  believe  that  ii"ht 
here  is  the  keynote  to  the  controversy.  We  believe  that  in 
discussing  any  subject  the  disputants  must  be  agreed  as  to 
their  subject,  or,  they  may  argue  for  ever  and  both  be 
correct  in  reaching  diametrically  opposite  conclusions  In 
this  case,  the  two  chemists  and  our  correspondent  are 
agreed  that  the  samples  should  be  pulverised  to  an 
impalpable  powder,  and  we  on  the  contrary  believe  that  as 
soon  as  a  sample  is  pulverised  it  is  converted  into  a  new 
-ample.  This  our  correspondent  practically  admits  (see 
sentences  a,  b,  d.f,  y,  I,  m,  />,  q,  s,  y).  We  claim  that  the 
sample  should  be  analysed  as  received  and  thus  made  to 
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exhibit  the  greatc-t  p  issible  differences,  as  i-  the  case  in  the 
physical  t-sts.  It"  the  samples  an-  pulverised  and  thus 
brought  uniformly  into  solution,  certain  differences  are  lost, 
ami  it  is  not  straugc  that  the  physioal  tests  and  chemical 
analyses  da  not  correspond.  The  same  result  follows  when 
the  samples  are  fused  with  sodium  carbonate,  and  when  the 
sample  is  dissolved  in  concentrated  HCI.  In  both  instance!, 
the  distinction  between  the  silica  that  is  combined  into 
tri-calcic-ferro-alumiuo-silicate,  or  cement,  and  the  siliea 
that  exists  a-  sand  or  fuel  ash  or  as  unburned  clay,  is 
lost. 

In  our  former  paper  we  did  not  base  any  distinction  of 
•■  aetin-  "  and  "  inactive  "  constituents  on  the  action  of 
Hi  per  cent.  HCI  (e, ;').  We  base  those  distinctions  on  the 
ireaes  of  the  Messrs.  Newberry,  and  weii.sistthat.il 
those  researches  are  conclusive,  ami  we  believe  that  they 
•  mi  conclusions  follow  From  the  nature  of  the  case. 
There  was  nothing  arbitrary  in  using  10  per  cent.  1101.  It 
is  nothing  hut  the  ordinary  dilute  HCI  found  on  every 
laboratory  shelf.  There  is  nothing  arbitrary  in  using  a 
sieve  to  scatter  the  cement  upou  the  acid  ami  prevent  the 
development  of  sufficient  heat  to  reader  a  part  of  the  silica 
insoluble. 

Moreover,  our  correspondent  admits  that  a  theoretically 
perfect  ce nent,  will  coutaia  in  spite  of  anything,  3  per 
cent,  of  fuel  ash  and  1  per  cent,  or  less  of  unburned  clay 
(v,  ir.  .-,  ;a.  :li).  These  materials  are  not  cement.  Why- 
should  they,  or  any  p:irt  of  them,  be  brought  into  solution 
with  the  cement  if  it  could  be  avoided  ?  bet  us  suppose  that 
that  an  unskilful  or  dishonest  manufacturer  uses  more  coal 
than  is  necessary,  or  poor  coal,  and  thus  increases  his  coal 
ash  to  6  per  cent.,  and  his  unburned  clay  to  4  per  cent.,  why 
should  the  8  per  cent,  be  dissolved  by  6ne  grinding,  or  the 
10  per  cent,  be  dissolved  by  fusing  with  sodium  carbonate? 
In  other  woids,  why  should  a  method  of  analysis  be 
pursued  that  destroys  all  differences,  while  the  physical 
tests  arc  conducted  in  such  a  manner  as  to  exhibit  all 
differences  ? 

That  this  contention  is  correct  is  proved  by  the  results 
of  our  analytical  work.  No.  149  (Chemical  Laboratory) 
was  a  cement  that  gave  the  highest  figures  in  physical  tests 
(Physical  1,  ibiratory,  No.  88).  They  were,  one  day  neat, 
429  lb.;  seven  days  neat,  784  lb.;  seven  days  mortar, 
209  lb.     When  analysed  this  cement  gave  :  — 

Per  Cent. 
Insoluble  in  10  per  cent.  HCI 3'78 

Boluble  silica 1943 

Mutnina  and  iron  oxide 8-:H 

Lime rtS'44     91-21  %, 

Magnesia   Trace 

Sulphates  (in  terras  at  SO.,) 1S9 

Volatile  at  a  red  heat r:!9 

Undetermined 1"72 

Total 100*00 

Active  index   =    2-8  „  W^V1  x  s-m  -   lm5 

That  is  to  say,  we  have  here  a  commercial  cement  that 
consists  of  91  -21  per  cent,  of  cement,  :i  percent,  of  fuel  ash, 
0*79  per  cent,  of  unburned  clay,  1 " 89  per  cent,  of  sulphuric 
anhydride,  I  '39  per  cent,  of  carbon  dioxide  ami  water,  and 
1  -72  per  cent,  of  ingredients  not  determined.  This  is  prac- 
tically a  perfect  cement,  and  the  other  six  best  American 
cements  so  nearly  approximated  this  cement  in  composition 
that  with  it  they  averaged  as  follows  :  one  day  neat,  859  lb.  ; 
6cveii  days  neat,  683  lb.  j  seven  days  mortar,  257  lb. 

PerCent, 
Insoluble  in  In  percent.  RCI 4'S8 

Boluble  silica 18-45 

Alumina  and  iron  oiide '■'*'< 

Lime  Bl'ffl     89-800/,, 

Magnesia I  '78 

nils  Ol  80   I    l's7 

Volatile  at  a  red  heat f79 

I  odetermined 0-38 

Tilal 100-00 

Active  index  =  m  ■   ,.  £  /"  ,      j . ,..    =  U-997 


That    is    to    say,     these     seven     American     cements    al 
89-8  |  er  cent.  pure,  with  :'  per   cent,  of   fuel  ash.  1-38  p> 
cent,  of  unburned  clay.  1'78  per  cent,  of   magnesia,  |«J 
per  cent,  of   S(  )3  as  sulphates,    1  •  79   of  carbon  dioxide  an 
water,  and  0-38   per  cent,  undetermined.     If  a  method i 
analysis  can  be   used   that    will    separate   this  unburn 
and  fuel  ash  from  the  cement,  why  does  it  lead  to  errOQM 
conclusions  ?      Why    should  a    method  be  used  that  m.-ik. 
it  impossible  to   distinguish    between    the  silica  and  alumii 
in   the  uuburned   clay   and  fuel   ash,  and   the   remainder 
those    ingredients    that    are    properly     combined     to    (of 
cement. 

In  the  answer  to  ihcse  questions  lies  the  whole  matter 
controversy. 

In   order  to  test   these  conclusions  further,  «.    wrote 
our  correspondent,  .and  asked   him   to  send  lis  a  sail 
the  coal    he  was   using,   the    mixture   that  was   burned,    i 
the  clinker    that    resulted   from   the    burning.      With  ^i. 
kindness  he  immediately  complied  with  our  re  |iiest. 

We  labelled  the  samples:  Coal,  449  u;  Mixture,  449 
Clinker,  449  d. 

We  found  the  clinker  to  consist  of  small  nearly  splierii 
masses,  about  the  size  of  peas,  that  had  been  vitrified,  a 
that  were  hard  under  the  pestle,  ami  also  larger  pieces  tl 
were  more  or  less  spongy  and  softer  under  the  pestle. 

449  b    yielded    IP  95    and    1  T  76   per    cent,   of   ash, 
average  of  1 1  -S'i  per  cent.,  which,  at  400  lb.  to  the  bar 
of  cement,  equalled   4'44  lb.   to    100  1b.   or  4-44  per  « 
of  ash  instead  of  3  per  cent.     Of  this  ash,  22  -92  pi 
was   soluble    in   10  per  cent,  hydrochloric  acid.      I 
consisted  of : — 

Per  i 

Silica tg'IM 

alumina  and  ferric  oxides nu 

Lime  (Cat ) I 9'(9 

Sulphates  (in  terms  of  S();1)  3-58 

Und  let-mined 2*85 

IIIII'IHI 

The  sulphates  (see  S03  above)  were  wholly  solubl-  I 
dilute  hydrochloric  acid. 

449  c    contained    19  79    per   cent,    insoluble    in 
hydrochloric  acid.      This    insoluble  portion   coin  i 
silica,  68 '774   percent.,  and  alumina  and  iron  oxith     I 
lime,  31-226    per   cent.     These  6gures    are    equivalm 
13-62  percent,  and  6-17  per  cent,  of  the  amount 
The  soluble  portion  contained  soluble   silica  0"  17  per  < 
alumina    and    iron    oxide    0-60    per   cent.,    lime 
41-16    per   cent.     These   results    are  equivalent  il 
numbers  to:  clay,  20  per  cent.  ;  marl,  80  per  cent 

449  u,  when  Bnely  pulverised,  gave  : — 

PerCent.      I 

Insoluble  in  10  per  cent 4*t'2    am 

Soluble  silica ls-21 

Alumina  and  ferric  oxide ti'Tt 

Lime  (CaO) 06-01 

Magnesia  ,M--im 

Sulphates  (in  terms  of  S03)  Trace         T» 

:<7L't     „ 
Undetermined Si'78     ,. 

100*00     „    I"1 

These  analyses    were    made    on    two    separate  DOI " 
pulverised    separately.      The    insoluble     portion 
contaiu  a  trace  of  lime. 

449  n. — 5-033  I  grms.  of  the  small  unbroken  clinkei 
placed    in   a    rtask    with    250   c.c.   of    10   per  cent.   II 
March  1 5th,  at  3  p.m.    On  March  1  Oth,  at  9  a.m.,  the  i » 
of  the  acid  was  verv  marked  ;    each    mass  « 
a  shell   of  white  sil'iea.     On  March  18th,  at  9 
remained  of  most    of   the   spheroids  but  a  white  si 
silica.      A   few  of   them   were  but  little  acted   OIL     ' 
morning   of   the    20th    the    residue   of   silt- 
wlnti ,  and  Hi.   solution  had  the  colour  of  proto-chtor 
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The  contents  of  the  flask   were  then  analysed,  and 

eve  :■— 

Per  I 

Insoluble  silica 20'1>5 

Soluble  silica 2  OH 

Milium:*  and  ferric  oxide 8*43 

Lime 'W69 

i's- 1.: 

I  I'j  iv— .">  d'JtiS    grins,    of    the    largo    porous    pieces  of 

inker  ■* ere  placed  iu  a  flask  with  250  e.c.  of  10  per  cent. 

!   March   20tb.     The  action  of   the  acid  was  very 

(•■qua).     Some  of  the  pieces  were  completely  decomposed 

18  hours;  others,  apparently  containing  more  iron, 
listed  its  action  for  several  days.  On  March  26th,  one 
. .   was  still  brown,  anil  was  broken  down  with  difficulty. 

I  he  contents   of    the   flask    wore    then    analysed,  and 

Per  <  'ent 

Insoluble  silica 22-01 

Soluble  silica  with  trace  of  iron 1*56 

Alumina  and  ferric  oxide 8*97 

Lime H6T2 

99 -20 

results   show  that  our  correspondent  was  mistaken 

luing    that    (y)    "the    best    Portland    cements    are 

roughly  homogeneous  in  character,"  as  his  own  clinker 

i  not    homogeneous.      Moreover,    those    analyses    prove 

■  nid  question  that  the  results  of  the  action  of  acid  out 

one  bottle  and  acting  on   material  from  the  same 

depends  upon  the  size  of  the  masses  of  cement.    Tbe 

samples   of   clinker   above    set   forth   were   purposely 

|  ind  of  different  degrees  of  fineness. 

i'e  thcu  asked  our  correspondent  to  send  us  samples  of 

.  mixture,  cliuker,   and  ground  cement  that    would   he 

as   possible  representative   of  the   same  batch  of 

I  ture.     These  wore  received  by  us, and  numbered  :  Coal, 

B  ;  (.'linker,  449  d  ;  Mixture,  449  c  ;  Cement,  449  b. 

19  k  yielded  10-63  per  cent,  of  ash,  which  is  equal  to 
S  I  percent,  of  ash   in  the  clinker.     Wheu  analysed,  this 

yielded  : — 

Per  Cent. 

•silie.i 43-30 

Alumina  and  lernc  oxide 38-69 

Lime 9*12 


Per 

Cent. 

Insoluble  in  10  per  cent.  HC1      3-73 

illtCM    19-(>5 

Aluouoa  and  ferric  oxide  . ,  .      7-95 

'"  W-i7 

Sulphates  (111  terms  of  so,)..      1-54 

M-iii 

1  .1  red  heal  3-ji 


Per       Per 
Cent.    four. 

i 

;-  9:.- Hi 

1 


11  re  was  undetermined  COs  and  a  trace  of  H2S. 

9  d. — Tbe  clinker  was   finely  pulverised.     It  contained 

■■e  of  sulphates  and  no  magnesia. 

lalysed  it  gave  — 

PerCent. 

Insoluble  in  10  percent.  HC1 2  si 

Soluble  silica I'lftSl 

Alumina  and  ionic  oxide sim 

Ume 6V62 

'.I7-73 

•  on  analysis  : — 

." If02 

Aluminn  and  fen-ic  oxide H--J1 

hime  41-05 

I  had  absorbed  some  water. 
-  mixture  is  slightly  different  from  the  first,  containing 
I  e  more  clay. 

I  b— The  phy.-ical  tests  were  :  1  day  neat,  369  lb.  ; 
-  neat.  720  lb.;  28  days  neat,  756  lb.;  7  days 
r,  209  lb.;  28  days  mortar,  326  lb.  The  cement 
is  usual.     It  gave  :  — 


Active  index  = 


tOQ-: 

H4 --J7 


-      W65  t  11  •  7-95 


1   008 


This  sample  when  annlj  1  .1  by  Humphrey's  method 
gave  t  — 

Per 
1  .in.      Cent. 

Silici 82"S6  I 

Alumina  and  ferric  oxide 7m,   9s-98 

Lime 1  8*04  ' 

4  19  r.  —  A  mixture  of  pulverised  fire-brick  and  lime  wis 
made,  having  approximately  the  ultimate  composition  of  a 
cement.  Whin  aralysed  by  onr  method  the  results  wen- 
as  follows  :  — 

Per  Cent 

Insoluble  in  10  per  cent  HCI 33-2.-. 

Soluble  silica o-n 

Aluminn  and  ferric  oxide iri^s 

time IW8!> 

94'58 

T  he  insoluble  pottion  coutaim  d  :  — 

Per        PerCent 
Cent       of  whole. 

Silica .is-52  =    19*46 

Alumina  and  ferric  oxide 28-98  =      8'97 

Lime ll-98  =       3':is 

Magnesia,  undetermined 

32-40 

Analysed  by  Humphrey's  method  it  gave.- — 

PerCent. 

Silica 19-82 

A 1  urn i  1  in  and  ferric  oxide B"68 

Lime Ill', '  44 

Mnemsia,  undetermined 

84-94 

Humphrey's  method  is  not  a  proper  method  of  mineral 
analysis. 

Whatever  portion  of  the  material  is  soluble  should  be 
dissolved  without  fusion.  Fusion  in  tbe  manner  described 
introduces  a  large  amount  of  sodium  chloiide  into  the  assay- 
to  no  purpose,  and  should  therefore  be  avoided.  So  much 
sodium  chloride  makes  it  difficult  to  separate  the  silica 
completely,  and  prolongs  the  scheme  to  no  purpose. 
Moreover,  the  results  given  above  speak  for  themselves. 

Believing  that  the  results  obtained  by  tl  0  method  of 
analysis  used  by  ourselves,  and  the  interpretation  of  which 
they  are  capable,  furnish  the  strongest  possible  argumei.t 
for  its  general  use,  we  submit  the  following  suggestions 
respecting  it  :  — 

The  samples  should  he  taken  and  preserved  in  a  well- 
stoppered  bottle. 

The  sample  for  analysis  should  he  exactly  like  the  sample 
submitted  to  physical  tests.  It  should  be  subjected  to  no 
treatment  whatsoever  that  will  change  its  propeities  in  any 
manner.     It  should  be  neither  dried  nor  pulverized. 

Five  grms.  should  he  weighed  out  anil  gradually 
introduced  into  250  c.c.  of  not  stronger  than  I  0  per  cent. 
HCI,  in  such  a  manner  as  to  avoid  any  appreciable  rise  in 
temperatme.  The  solution  should  be  vigorously  stirred  at 
intervals  for  half  an  hour.  If  effervei-ence'  follows  it. 
indicates  the  presence  of  caibouates.  Traces  of  BSS  aie 
to  be  expected.  A  black  residue  indicate-  carbon  or  soot, 
which  may  be  estimated  by  gathering  the  residue  on  a 
balanced  filter,  weighing,  burning  off  the  carbon  and  again 
weighing. 

Our  correspondent  regards  this  residue  as  the  coarse 
particles  of  the  cement  deprived  of  lime  by  "local  sepa- 
ration "  whatever  that  may  mean.  Thire  is  not  a  particle 
of  evidence  to  support  any  such  contention.  The  residue 
from  10  per  cent.  HCI  is  not  coarse.  It  is  fine  as  ashes, 
and  is  ashes.  He  says  that  it  is  not  sate  In  add  to  the  raw 
material  lime  enough  to  convert  the  silica  and  alumina  of 
this  fuel  ash  into  cement ;  hence  it  is  properly  to  be  inferred 
that  the  lime  and  ash  will  not  unite  to  foini  ceniei  t.  That 
being  the  case,  the  cement  is  dissolved  away  from  the  ash 
and  unbnrned  clay,  the  former  of  which  can  only  be  brought 
into  solution  by  prolonged  action  of  the  acid  on  the  material 
in  very  fine  powder.  To  us.  this  means,  which  we  have 
discovered  of  separating  the  cement    from    that    which    is 
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not  cement,  Beams  extremely  fortunate,  and  we  cannot 
understand  why  anyone  else  who  desires  to  distinguish 
between  good  aud  bad  cements  Bhonld  think  differently. 

rhe  filtered  solution  is  evaporated  to  dryness  over  a 
water  bath,  the  residue  carefully  and  completely  desiccated, 
drenched  with  concentrated  111  I,  taken  up  in  water,  the 
silica  filtered  off,  dried  and  ignited  as  "  soluble  silica." 
This  is  a  proper  designation  to  be  applied  to  this  material, 
has  hen  wholly  dissolved  by  the  action  of  the  weak 
upon  the  cement  It  is  also  that  silica  which  is  in 
combination  to  form  cement, providi  d  that  it  is  not  augmented 
by  the  silica  that  Forms  the  hulk  of  the  fail  ash.  and,  in 
Humphrey's  scheme,  also  by  the  silica  of  the  linburued  clay. 

The  riittate  tr.mi  the  silica  is  made  up  in  a  graduated 
flask  to  1  litre,  anil  two  portions  of  100  c.e.  each,  are 
precipitated  with  ammonium  hydrate,  the  ammonia  hoiled 
.■IT  and  the  precipitate  brought  upon  a  filter  and  filtered 
while  hot.  Mr.  Humphrey  very  properly  dissolves  this 
precipitate  in  dilute  H('l  and  rcprecipilatcs,  passing  the 
filtrate  through  the  same  filter.  Ill  110  other  way  can  the 
iron  and  alumina  be  freed  from  lime  and  magnesia,  if  either 
exists  in  considerable  quantity. 

The  united  filtrates  are  brought  to  a  temperature  near 
hoiling,  and  the  lime  is  precipitated  as  oxalate.  After 
heing  allowed  a  sufficient  time  to  settle,  the  lime  may  be 
filtered  off  and  determined,  either  as  oxidt  or  carbonate, 
or  titrated  with  potassium  permanganate,  as  suits  the 
convenience  of  the  operator. 

If  extreme  accuracy  is  required,  the  filtrate  from  the 
lime  will  he  evaporated  to  dryness,  ammonium  salts 
expelled,  aud  the  magnesia  precipitated  with  hydrogen 
ammonium  phosphate.  Kor  practical  purposes  this 
evaporation  is  not  necessary,  hut  the  magnesia  may  be 
determined  in  the  filtrate  from  the  lime. 

For  practical  purposes  too,  the  sulphates  may  be  deter- 
mined in  the  filtrate  after  removing  the  magnesia,  after  it  has 

I n  acidulated,  but  the  original  solution  is  better.     To  test 

this  point,  the  sulphates  were  determined  (a)  in  the  original 
hydrochloric  a<  id  solution  of  a  cement  freed  from  silica, 
(ft)  iu  the  same  solution  from  which  the  iron  and  alumina 
had  been  precipitated,  (c)  in  the  same  solution  from  which 
the  iron  and  alumina  had  been  precipitated  and  the  ammonia 
had  been  boiled  off,  (<f)  from  the  solution  after  removing 
magnesia.  The  determinations  (a)  and  (c)  varied  by  0"03 
of  1  per  cent.,  (d)  was  one-tenth  of  1  per  cent  .greater,  while 
(ft)  was  very  much  less  than  either  of  them.  According  to 
our  experience,  barium  sulphate  thrown  down  in  presence  of 
iron  aud  alumina  always  contains  traces  of  these  oxides. 

With  the  determination  of  the  matter  volatile  at  a  red 
heat,  these  results  furnish  all  of  the  analytical  data 
necessary  to  form  a  judgment  concerning  the  quality  of 
any  cement,  either  Portland  or  Kosendale,  and  with 
slight  modifications  the  method  may  be  applied  to  con- 
cretes. To  cast  these  results  into  the  form  of  an  "  active 
index "  or  "  inactive  constituents "  will  not  change  the 
results  in  any  respect,  but  may  be  useful  in  comparisons, 
as  are  many  wholly  artificial  devices. 

It  was  originally  our  purpose  to  discuss  the  significance 

of  results  obtained  by  us  in  the  determination  of  the  lime 

and   alumina   of    cements  soluble    in    water,   both    gravi- 

.   metriaally  and  by  titration,  hut  the  length  of  this  paper  leads 

us  to  defer  this  till  another  occasion. 

THE  MANUFACTURE  OF  NITRIC  ACID. 
PART  I. 

BT    l  .    II.    VOI.NEY,    PH.D. 

The  increase  in  the  consumption  of  strong  nitric  acid 
which  has  taken  place  in  the  last  30  years,  has  necessarily 
led  to  improvement  in  the  process  of  manufacture  of  the 
acid. 

The  process  of  producing  the  acid  from  sodium  nitrate 
and  sulphuric  acid  had  always  been  considered  a  simple 
matter,  and  a-  late  as  I8T0,  the  condensation  was  effected 
by  surface  air  cooling  in  large  Woulfe's  bottles,  or  tourilles, 
of  stoneware.  Later  on,  gradually  the  condensation  by 
water  cooling  was  introduced,  and  the  principal  improvement 
in  this  industry  for  quite  a  long  time  related  to  the  perfecting 
of  the  apparatus  for  condensing  the  acid  vapours. 


Reviewing  the  literature  on  this  subject,  we  find  that  | 
perfection  of  these  condensing  apparatus  kept  pace  1  1 
the  progress  in  the  manufacture  of  chemical  stoncwan  1 
two  directions:  the  apparatus,  consisting  of  eoiubinal  ^ 
ot  tubes  and  coils  cooled  by  water,  large  receivers,  ti 
for  condensing  and  regeneratiig  acid  vapours,  wen  tu  . 
out     with    a    perfection    which     had    not     been    pn 

lend  possible  :  and  the  material  of  which  these  v, 
were  made  was  improved  with  a  view  to  resist  tl 
of  acid  vapours  and  heat  in  a  nio-t  remarkable  degn 
that  at  the  present  time  the  old  form  of  Woulfe's  i 
tourille,  which  formerly  occupied  the  most  conspi. 
place  in  the  still  house,  has  almost  completely  disappt 
from  a  modern  plant,  aud  is  only  used  as  a  receivi 
condensed  acid,  and  not  any  more  exclusively  as  a  condi 

From  the  time  that  condensation  by  water  coolinc  u 
found  to  he  superior  to  air  cooling,  the  forms  of  appal 
the  providing  of  tube*  and  receivers,  iu  fact  all  the  il 
necessary  t"  increase  the  efficacy  of  the  whole  appu 
underwent  gradual  changes,  and  thus  the  apparati 
to-day,  use  1  tor  the  condensation  of  nitric  acid  va[ 
has  assumed  a  different  appearance,  caused  by  the  adi 
of  water  cooling,  and  the  regeneration  of  nitrous  vapo 

In   general,   the   principles   here    mentioned   have   it 
acted  upon  in  all  modern  plants  ;  we  find  in  the  r 
literature  data  which   result  from  the   working  of  dif 
systems.     These  have,  for  the  past  10  years,  been  dis 
and  illustrated  in  detail,  so  that  a  discussion  would  hi  il 
a  reference  to  the  literature  of  the  day  on  that  subject. 

It  may,  then,  at  present,  be  accepted  that  the  modi 
acid  plant  consists  of  a  water-cooling  system  in  < 
with  surface  cooling  and  a  regenerating  tower ;  I 
is  usually  provided  with  lifting  pumps,  whereby  tin 
repeatedly  brought  to  the  top  of  the  tower  and  tin 
over  and   over  again   in   contact   with    the   acid  va  ir- 
Hereby  an  acid  of   138   sp.  gr.,  and  even  high. 
obtained. 

The  retorts   have    in   principle    undergone    hardl  u 
change.     The   material   is    still     cast   iron,   and  the 
and  size  is   somewhat  varied   according  to  the  idea> 
constructor  of  the  apparatus.     They  are   usually  ma. 
of  greater  dimensions   than   formerly,  so   that  one 
or  more,  of  nitre  may  be  used  at  one  time.     Thej 
provided  with  an  outlet  for  the  liquid  bisulphate. 

In  relation   to  the  process   of   decomposition,  ve  ft 
improvements  have  been  developed  during  the  last 
The  quantities  of  material,  that  is,  the  proportion  I 
sodium   nitrate   and   sulphuric   acid,  as  well   as  the 
tration  of  the  latter,  and  the  treatment  of  the  n 
the  retort,  have  undergone  little,  if  any,  change. 

When  I  later  undertake  to  discuss,  beyond  mere  a  iic 
proposed  processes,  it  is  done  for  the  importance  givei 
or  the  other  improvement,  either  by  patent  literatut  * 
investigations  and  arguments  given  in   a  number  of   i' 
and  journals  or  hand-  hooks. 

Since   1890   considerable   material    in  reference 
condensation  apparatus   has    accumulated.     The  pi  *■ 
made   by    Oscar   Guttmann,*    to    substitute   tube! 
tourilles,  were  gradually  developed,  and  after  applyin  '" 
with  an  efficient  system  of  moling  for  a  sufficient  an  I 
tubes  by  water,  f  and  connecting  his  system  with  th  " 
Rohnnann    condensing    towers,   he    could    report  1 
workings  of  this  system  in  a  number  of  factories  er  ' 
large  scales  in  Europe.     The  published  results  acci  .1 
a   surprising   yield,   viz.,    (.)8   per  cent,    mouohydr; 
2  per  cent,    from   the  condensing  towers  as  acid 
sp.  gr.     The  economical  results  of  the  work  wei 
satisfactory,  as  he  reports  that  for  :i  ■  5  kilo,  of  mom  I 
only  1  kilo,  of  coal  was  consumed.     As  the  towers  ci  I 
almost    all    the    nitrous  and  other   gases,  the  Bysl 
fulfilled  the  purpose  in  an  excellent  manner. 

The  production   of  concentrated  acid,  as  well   a< 
free  from  nitrous  oxides,  chlorides,  &c.,  has  been    J 
aud  effected  by  partial   condensations!  by  Frascl 
and    Rohrmann,    and    others.       The    removal    ol 


•  Zeits.  angew.  Chem.  1890,  pp.  507  and  700. 
t  1 1.  Guttmann,  Zeits.  angew.  Chem.  189.X  p.  S7. 
J    1'ne.eh.   I.er.    Hat.   S'J,578.   1894:  Dilerle   and    Eolirn 
Pat.  85,210,  1 ! 
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i, .M.I.  (NjOJ  always  takos  place  on  addition  of  water  t,. 

,    monohydrate,   and  the  eud   results   depend    nj he 

of  hoat  to  which  the  liquid  or  the  gases  are 
ft.  Itut  they  will  consist  nf  monohydrate  and 
nitrogen  oxide,  thus  : 

N..O,   r  H.O       UNO.,  +  UNO.. 
BNOj  +  li.<>  =  2HN03  1   WO 

I  he    latter   is  converted   in    the    presence  of  atmospheric 
vge»  again  into  peroxide,  so  that  in  the  presence  of  water 
unately  HNOs  is  obtained.      It  is  however  assumed   that 
water  cooling  and  quick  and  efficient  condensation,  the 
aohydrate  condenses  without  absorbing  any  considerable 
omit   of   these    lower    oxides   of   nitrogen,   and    at   the 
sent  time   the  systems  ,if  Guttmann,  Lunge,  Rohrmann, 
i.'iihausen,  ( J  1  iesheim,  &c,   fulfil   these  purposes  satis 
totily   according   to   published    results.        The    intricate 
ibinations,   as   well   as   the   nature   of    material   in  these 
•ratals,   should    however    be    seriously    considered,    ami 
ainly  will  form  some  drawback  in  practical  working. 
'    may  be  safely  assumed  at    present,  that    by  the  use  of 
tl-ient  water  cooling   in   connection   with    sufficient    con 
ind  regenerating  apparatus,  a   concentrated    and 

I 'I  can  be  produced  economically. 

he  material,  which   forms  the  source  of  all  nitric  acid 

d  for  use  in  arts  and  manufactures,  is    still  sodium 

and    the    old    theory    of    its    decomposition    of 

•   boric  acid  into  acid   sulphate   and    nitric   acid   is  still 

j  accepted.     Some  progress  in  the  right  direction  is 

ale  in  this  process  of  decomposition,  indicated  by 

'-als  to  use  polysulphate,  formed  by  the  action  of 

acid  on  the  nitrate.     I  shall  return  to  this  subject 

I   .  discussing  the  processes  themselves. 

iprovements  in  apparatus  which  are  supposed  to  effect 

theoretical  decomposition  more  or   less,  have  been  pro- 

liy  Guttmann  and  Valentiner.     The  former*  inserts, 

abes   leading   from  the   retorts  to   the  condensing 

it  air  blast,  which  not  only  exerts  an  oxidising 

on   the  acid  vapours  coming  from  the  retorts,  but 

•  1  necessarily  produce  more  or  less  of  a  vacuum  in 

is  themselves  ;  the  latterf  proposes  the  distillation 

ft  in  vacuo. 

though   (iuttmann  himself  recommends  the  iutroduc- 

sir  in  connection  with   the  hot  air  blasts,  inserted 

the     retorts    and    condensing   apparatus,   I    am 

i  to  assume  that   thereby  an  influence  is  produced 

eess  by  the  quickened  removal  of  the  acid  vapours 

iction  of  the  air  blast,  which  will  necessarily  lessen 

Mire   in   the   retorts,  and   also    protect  the'  mono. 

'.-  from  contact  with  the  hot  surfaces  of  the  apparatus. 

•    been  unable  to   find  in   the  technical   literature  of 

far,  any   data  which  might  throw   light   on  the 

in    the    retorts    during    the    distillation    in    this 

■.  and  no  direct  experiments  and  determinations  of 

re  seem  to  have  been   made  or  published.     We 

refore,  to  accept  the  favourable   results   obtained 

as  the  effects    of   the   hot    air  on   the   distilling 

1        lion  with  the  system  of  water  cooling   and 

ition. 

cification  of  the  Valentiner  patent   describes  the 

n  of   nitric  acid  from  dry  saltpetre   and  sulphuric 

in  a  vacuum.     It  states  also,  that  the  niono- 

ommences   to   distil    as    soon    as    all    the   air    is 

M  ted,  but  that  the  distillation  is  assisted  "  essentially  " 

ting. 

he  recommends  the   distillation  in  vacuo   also  for 

>e!ure  of  monohydrate  from   diluted   nitric  acid 

.  nitrated  sulphuric  acid.     We  find  detailed  reports 

1   practical  working  of  this  system  in  periodicals  for 

t  five  years,  giving  results  of  the  working  on  larger 

t  the  system.     §[t  appears,  however,  that  now  the 

V   accepted,   ami   that  the   distillation    of    cou- 

"I  d  acid  from  dry  sodium  nitrate  and  sulphuric  acid 

tc,  has  been  abandoned,  and  that  weaker,  or  chamber 


acid  is  used.  This  is  evidently  owing  to  practical  difficulties, 
sueh  as  excessive  foaming  and  running  over  of  the  salt 
mixture,  &c.  The  result  is,  that  at  the  prevent  time,  a 
sulphuric  acid  of  tit)  lie.  is  used,  furnishing  diluted  nitric  acid 
oi   some    iii    lie.,  an.l   that  for  tin-  production  of  stronger 

•  ■' second  distillation  of  dilute  acid  and  sir. 

alphuric  aeid  is  necessary. 

The  reports  which  bine  l.e.n  published  on  the  practical 
working  of  the  Valentiner  system  are  very  favourable,  both 
in  view  of  quality  and  quantity  of  the  acid,  and  it  appears 
that  the  handling  of  the  apparatus  with  the  air  pumps  and 
manipulation  of  vacuums  can  be  don.-  effectively  bj 
attentive  and  trained  workmen.  I . ;  1 1 . ■  I \  Guttmann*  has 
offered  a  lengthy  comparison  between  the  system-  of  Gutt- 
mann-Rohrmann,  and  Valentiner.  From  the  statements 
furnished  it  would  appear  that  100  parts  of  saltpetre  yield 
in  the  Guttmann  apparatus  99  parts  acid  of  1  -502  sp.  gr.,  to 

•  ■;  parts  of  1  '500  ap.  gr.  in  the  Valentiner  apparatus. 

It  is  claimed  to  be  one  of  I  be  special  advantages..!'  the 
vacuum  distillation  t lint  it  takes  place  at  a  proportionately 
low  temperature;  that  consequently  the  apparatus  does  not 
suffer  as  much  as  in  the  usual  practice;  it  may  be  also 
supposed  that  the  resulting  nitric  acid  is  less  subjected 
in  the  decomposing  effects  of  the  heated  surface  of  the 
retort. 

In  the  publications  to  which  1  have  had  access  I  find 
nothing  definite  in  regard  to  the  effect  of  the  vacuum  on  the 
chemical  process  in  the  retort ;  that  is,  on  the  decomposition 
of  sodium  nitrate  by  sulphuric  acid.  Dr.  Bergmaunf 
states  that  the  retort  is  provided  with  along  thermometer 
for  the  control  of  the  temperature,  and  that  the  distillation 
of  the  nitric  acid  begins  at  85°  C.  Evidently,  this 
thermometer  indicates  the  temperatures  of  the  distilling 
vapours,  and  not  that  of  the  salt  mixture  in  the  retort.  In 
the  descriptions  of  the  apparatus  and  of  the  working  of  the 
same,  which  have  come  to  my  knowledge,  this  is  the  only 
reference  to  the  temperatures,  and  an  investigation  of  the 
process  itself,  as  it  takes  place  in  the  retort  in  vacuo, 
appears  not  to  have  been  given  in  any  of  the  publications. 
If  we  consider  the  distillation  of  a  mixture  of  two  such 
liquids  as  nitric  acid  and  sulphuric  acid  in  vacuo,  we  can 
understand  that  monohydrate,  which  boils  under  760  mm. 
pressure  at  81  •  5°  C,  w  ill  distil  at  a  lower  temperature  than 
that  under  less  pressure.  It  is  presupposed,  however,  that 
the  nitric  acid,  in  this  case,  exists  as  free  aeid. 

But  when  we  have  a  mixture  of  sodium  nitrate  and 
sulphuric  acid,  the  nitric  acid  must  be  produced  first  in  a 
free  state  before  it  can  be  distilled;  that  is,  the  sodium 
nitrate  has  first  to  be  decomposed  by  the  sulphuric  acid. 
The   question    therefore,    is    whether    this    decomposition, 
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m  mi  mi.  takes  plnce  at  n  lower  temperature  than  under 
oidinirj  atmospheric  pressure.  \-  I  cannot  find 
that  this  question  has  been  investigated,  I  have  made  the 
following  experiments  in  a  retort  of  strong  glass,  ol  the 
shape  shown  in  ilie  attached  sketch,  connected  with  the 
receiver,  ;iir  pnmps,  vacuum  gauge,  and  provided  with 
thermometers  lo  measure  the  temperatures  of  distilling 
vapours,  of  the  residues  in  the  retort,  and  of  the  oil  bath. 
I  subjected  loo  gnus,  of  dry  sodium  nitrate  and  110  grins, 
of  concentrated  sulphuric  acid  to  distillation. 

The   series   of  observations,   made  under  a    vacuum  of 
31 1'  mm.,  show  Ihe  following: — 


Time, 


,   Temp  ol   Temp,  of 

,;,;;'  ._s.it     DistnW 


Oil  Kalli 


Mixture 


Acid. 


Remarks 


I'M. 

' 

1 

i  . 

1.35 

20 

I.SIl 

25 

.  ittle  gas. 

1.55 

ll'l 

10 

■ 

Quietly  boiling. 

1  IS 

16 

Distilling. 

s.oo 

i  h; 

loo 

7."i 

Distilling  *  ink-nth. 

2.02 

127 

104 

7H 

Foaming. 

IMS 

[02 

82 

180 

100 

78 

All  mire  nut  yel  dissolved. 

ISO 

. . 

7S 

147 

74 

Foams  violently. 

ion    J 

in 

115 

78 

7S 

Nitre  dissolved. 

125 

its 

>;7 

Distilling  lessens. 

2.17 

125 

115 

66 

»            .• 

IS6 

IIS 

66 

Light  yellow  vapors. 

ns 

lis 

7" 

Distilling. 

150 

124 

71 

„         foaming. 

i.:'.l 

153 

137 

76 

M 

in 

12S 

7.;-:, 

Quiet,  distilling. 

2.  Hi 

132 

114 

72-6 

Snlt  separating. 

3.  so 

144 

124 

76 

Foaming     ceases,     distils 
quietly. 

]  I'.i 

127 

7!' 

Distilling  loss.  i,v. 

150 

128 

7H 

„                ., 

s.oo 

151 

129 

76 

,.         ceases. 

The  temperature  of  the  oil  bath  was  tegulattd  as  the  distil- 
lation required.  It  follows  from  the  series  of  observations, 
that  at  a  temperature  of  65  —100  C  of  the  retort  contests, 
the  n-onohjdrate  distils,  ihowing  a  lempeiature  4"i  — 75  , 
ending  ihe  tirs-t  phase  of  the  action  of  sulphuric  acid  on  the 
sodium  nitrate. 

In  the  retort  is  then  a  quantity  of  iindecomposed  nitrate 
anil  a  liquid  polysulplmte  of  sodium.  This  latter,  when 
the  temperature  of  it  lias  risen  to  100  C,  commences  to 
further  decompose  the  remaining  sodium  nitrate,  enteriDg 
thus  on  the  second  phase  of  the  process,  and  its  tempera- 
ture rising  from  100  to  126°,  the  rest  of  the  nitric  acid — 
to  the  greatest  part  clearly  consisting  of  monohydrate, 
distils  over,  showing  under  .'tn(>  mm.  pressure  a  boiling 
point  of  Tie  in  average.  Comparing  the  temperatures 
thus  obtained  with  those  appertaining  to  the  distillation 
under  7i><>  mm.,  we  find  that  the  latter  furnishes  the 
monohydrate  by  distilling  from  the  salt  mixture  ill  the 
retort  at  97  —122  C.,  the  boiling  point  of  the  acid  under  that 
pressure  lying  between  77  — 90  .  The  second  phase  takes 
place  at  a  temperature  of  the  salt  mixture  of  130° — 165'  I  .. 
The  second  portion  of  the  nitric  acid,  also  practically  a 
monohydrate  of   l'S05   sp.  gr.,  shows  a  boiling    point  of 

<u loo,   under  7''xi  mm.  pressure;  and   the  rest  of  the 

acid  results  at  a  temperature  above  165  of  the  retort 
contents,  and  is  the  yellow  acid  containing  the  decom- 
position products  by  heal  of  the  monohydrate.  It  will  be 
seen  from  this  thai  the  effect  of  the  polysnlphate  of  sodium 
on  the  rest  of  the  sodium  nitrate  in  the  retorts  commences 
under  800  ram.  pressure  at  100'  C.  and  is  finished  at  129°, 
whereas  under  the  higher  pressures  this  process  commences 
at   Klo    and  is  not  finished  at  I6S  . 

As  Dr  Bergmann  (this  Journal,  1899,  1122)  states  tl  at 
tie  distillation  of  nitric  acid  from  sodium  nitrate  and 
sulphuric  acid  takes  place  in  the  Valcntincr  retorts  at  a 
vacuum  of  600  mm.  I  shall  present  in  the  continuation  of 
tlii-  paper  tin-  results  "i  1 1 1 \  investigation-  at  that  pressure, 
and  also  of  the  distillation  ol  mixtures  of  nitric  and  sulphuric 
aciils. 


Till-   IMPROVEMENT  OF  INSTRUl  TION   IN 
TE(  HNICAL  CHEMISTRY. 

11V      IXBSRT    LVOHMVNN. 

In  attempting  to  discuss  so  broad  a  subject  as   the  metl 
of  teaching   technical  chemistry  employed  in  thi- 
one  i-  met  at  the   outset   by  numerous  difficulties 
pntatiou.      No   two  of  the   thirty  odd   institutions 
to  prepare  students   for   the  practice  of  technical  ehenii 
seem  to  agree  on   the   topics   necessary  for  study,  the  ot  • 
in    which    these   should   be    taken   up,   the  extent  to  wl |i 
anyone  should    be    cultivated,  or  the  actual  subject-mi 
of  courses  given   under   the  nunc    name,   to  say  nolbiai  I 
the    non  chemical    subjects    in    the   curriculum,  such  , 
mathematics,    literature,     analytic     mechanics,    and    ,   i 
'■  -train-     and     stresses."        In      some     colleges,    chen  ! 
engineering    seems    lo    mean  a   mixture  of   le--    cuciii 
and  lc-s  engineering  than  is  required  of  either  chemist   r 
engineers;   whereas    in    other-    "analytical    chemists" 
turned  out  alter  one  or  inn  years  experience  on   "  miki 
and  complex  ores."      Ii  is  plain,  therefore,  that    in  onl  y 
arrive  at  any  comprehensive  view  of  actual  and  of  desi    r 
conditions,    it     \ull    lie    necessary     to    define,    in   a  raw  f 
somewhat     more    precise    than     usually     customary, 
fundamental  aims  of  technical  education  with    refi 
chemistry. 

The  Unit;/  of  Chemical  /Vuc-f/cc— Stated   in    its  bs  « 
terms,  the  aim  of  such  technical  education  must  n< 
be,  adequate  pn  miration  for  professional   practice.     I   i 
sure,   this  definition   merely   re-slates   the   problem 
we   must  immediately   ask,  what  do  we  mean   h\ 
preparation,   and   what    by   professional   practice?     I 
consider   the    latter    question    first.     At    first    sight  ,ln 
professional  practice  of  the  chemist   appears   as  an 
ingly    complex    affair,   incapable   of   closer   state; 
chemist    may     be    a     mineral    analyst,    a    food    anal' 
metallurgist,  a  manufacturer  of  heavy  or  of  fine  cl 
a    gas    chemist,    an     electro    chemist,     a     pharmsci 
chemist,    a   dyer,   a   manufacturer   of  coal   tar  proilu 
fermentation  chemist,  to  leave  out  further  subdivisi 
last  but  not  least,  a  teacher  of  chemistry,  perhaps 
technical  of  all.     It  will  be  said  that  this   is  far  too  In 
picture   of  the  chemist's  activity;  and   that   the    « Ii 
technical  practice  may  be  summed  up  under  threi 
heads — analysis,  manufacture,  instruction.     Indeed, 
he    safely    said    that    this    represents    the    opinion 
majority  of  American  and  English  chemists.     And  >> 
analyst,  the  manufacturer,  the  teacher,  are  merely  ch  t 
thinking  by  the  same  mental  processes,  applying  tli  <n 
general    laws,   attacking    very   similar    problems,  di  I 
only  in  the  accidental  circumstances  of  the   matcn 
work    with.     The    analyst    sacrifices    time   and    mo 
the  cause  of  accuracy,  the  manufacturer  gives  up 
for  tlu  sake  of  time  and  money,  the  teacher   ivi 
out  in  the  effort  to  be  accurate  without   wasting  eitln   D 
or  money. 

The  fundamental  unity  of   chemical  practice  i 

discovery.     It  was  "  made  in  Germany  "  - 

ago,  and,  although   not    patented,   the   Germans   SB 
exclusive  monopoly  of  its  use.     The  analyst,  the  o 
turer,  and   the    teacher   are   continually    exchi 
experiences    through   a   sort   of    chemical    clen 
Young    docents   frequently  spend    two   or  threi 
factory  for  the  purpose   of  broadening   their   kl 
factory  sends  its   problems  to   the   university 
be  solved.    An  investigator  in  need  of  expensive  sub  " 
or     of    mechanical    appliances    to    handle     huge    h 
material,  need  only  apply  to  the  nearest  factor 
machinery  placed  at  his  disposal,  or  its    wares  ftirni    ■ 
little    or    no   cost.     The    larger    factories    have    thi 
research  laboratories,  in  which  a  hundred  and  more  mi   I 
graduates  and  professors  spend  months  and  yes 
investigations,  and   are   paid   liberal   salaries,  even 
results    are    technically    worthies-.     <  hie    factory 
purchased    the    entire    scientific    library    of    Kekul 
manufacture   of   nearly   all  the  numerous  coal-tar 
con-ists    merely  of   laboratory   methods  on   a  Isig;  ' 
and  the  scientific  problems  solved   in    this  coir 
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■en  cf  ihf  utmost  importance  and  benefit  to  "pun" 
I  ertaio  large  establishments  prefer  theii  chemists 
,  have  had  training  in  pure  science  only,  and  then  give 
,iu  from  three  to  six  months  of  technical  training  in 
,ir  own  works  and  at  their  own  expense.  The  specifi- 
hemical      patents    constitute    an    important 

of   scientific   literature,   and   the  German  Che :al 

cicly  »pends  large  sums  of  money  for  the  purpose  of 
-trading  and  indexing  them.  It  we  also  take  into 
nsidenition  the  unquestioned  pre-eminence  of  German] 
all  brunches  of  chemical  practice,  what  better  demon- 
can  we  give  of  the  fundamental  unity  of  the 
ifetsion. 

I'rrseni  Status  «l    Instruction.—  We  are   now  in   a  better 

litioo  to  return  t"  the  former  question  :   What    do  we 

■•adequate   preparation"?     Kor  no   matter  what 

\    ultimately  be  agieed   upon,  it   will   he   identical   in   its 

t  WO  or  three  years  for  all  classes  of  students.     It  is  a 

;it  comfort  to  have  this   important  point  definitely  settled 

i  ;  for   one   of   the  main  difficulties  in  arranging 

collage  curricula   has   been   the   supposed   necessity    of 

viding    two    or    more   co-ordinate   sets   of    courses   in 

instruction.     This  has  been   a  great  strain  on  the 

-tall  as  well  as  upon  the   financial  resources  of  the 

imination  of  a  number  of  college  catalogues  brings 
the  fact  'hat  at  present  all  students  do  follow  essen- 
v  the  same  courses  for  about  two  years.  These  courses 
-t  of  one  or  two  terms  of  general  inorganic 
nii-try  and  simple  laboratory  work,  one  or  two  teims  ol 
native,  and  one  or  two  terms  of  quantitative  analysis  ; 
i„-e  combined  so  as  to  occupy  from  two  to  three  years 
le  rate  of  £  to  15  hours  per  week.  It  would  seem,  then, 
are  have  the  present  American  conception  of  "  adequate 
aratioo":  for  the  subsequent  courses  are  almost 
riably  special  snort  ones  in  various  branches  of  work. 
mav  well  ask  :  Is  this  preparation  really  adequate ?  I 
k  not ;  hut  before  considering  it  in  detail  as  the  main 
ocas  of  this  paper,  a  few  words  must  be  said  concerning 
special  add.  uda,  the  "  finishing  courses." 
M  in  some  of  out  best  institution-,  these  final  courses 
perilously  near  the  standard  of  the  "  polite  deport- 
"  and  "  philosophy  "  of  young  ladies'  seminaries. 
B  is  an  unfortunate  lack  of  caution  in  the  claims 
shed  in  their  catalogues.  Lack  of  space  prevents 
on  of  many  of  the  choice  extract-  I  have  found :  two 
,ive  will  sulliee,  however,  for  purposes  of  illustration. 
college  offers  a  course  of  4  1  lectures  on  the  following 
-:  'Metallurgy,  glass,  ceramics,  chemicals,  illumi 
g  gas,  bleaching,  photography,  petroleum,  brewing, 
<  and  liquors,  vinegar,  fats  and  oils,  essential  oils  and 
s,  sugar,  starch,  glucose,  milk,  distillation  of  wood, 
-,  tanning,  &c.,  &.c."  In  order  to  cover  the  ground, 
lectures  must  he  illustrated  with  a  kinetoseope. 
tier  institution  claims  to  prepare  it-  students  for  : 
:allurgy  and  milling,  chemical  manufactures,  dyeing, 
king,  tanning,  sugar-refining,  &c,  and  for  work  as 
deal  chemists,  assayers,  or  teachers  of  chemistry." 
bun  is  based  upon  three  lectures  per  week  for  two 
.  and  two  labnraloty  courses  of  12  hours  per  week 
which  may  be  taken  in  one  year.  A  third  college 
;,  course  of  three  hours  per  week  for  one  semester 
"Qualitative  and  quantitative  exam. nation  of  air, 
tood,  disinfectants,  baking  powders,  flour,  bread,  tea, 
l,  -pices,  milk,    butter,    lard,  beer,    and    other 

)  be  objected  to  the  above  that  college  catalog  les 

■  itorioosbj    optimistic.      The    fact    would    seem    to  be 

I  istrated  ;  none  the   less,  such  exaggeration  is  of    very 

\abi»,    ar.d    should    be    discouraged    for    the 

^»  t  of  the  "  raw  graduate,"  if  for  no  better  reason.     It 

»r,    moreover,    that    the    majority    of    colleges 

a  a    training    in    analytical    methods     equivalent    to 

luiical     training ;    nearly     all    of    them    give 

1  courses  in  water  analysis,  analysis  of  fuels,  iron  and 

x.       The  importance  of  such   analytic  d  training  is 

notedly   over-estimated ;    a    student    who     must    con 

-  ect    the  factors  of  time  and   Cost    in  his  work 

one-sided  a  training.     The  same  objection  is  to 


he  raised  to  many  of  the  so  called  courses  in  "  technics 
work."  If  they  do  not  consider  time  and  cosf  a.  the 
essential  faciei.-,  thej  hai  e  no  better  claim  io  a  "  technical  " 
nature  than  the  ordinal  \  beginner's  preparation  of  hydrogen 
"i  chlorine.     But  more  of  this  later. 

Lei  us  now  examine  more  closely  tin  nature  of  thai 
preliminary  preparation  which  we  have-  found  to  l»  mi 
nearly  uniform  throughout  the  United  States,  [n  the  way 
"I  lectures,  there  is  always  a  course  on  inorganic:  chemistry, 
occasionally  a  short  one  on  organic,  infrequently  a  very 
brief  treatment  of  "general"  or  theoretical  chemistry 
incorporated  with  the  above  or  as  a  separate  course. 
Modern  theories,  and  the  details  of  organic  chemistry,  are 
usually  left  for  advanced  and  optional  courses,  The  time 
spent  on  these  lectures  varies  greatly;  hut  perhaps  a  fair 
estimate  is  three  hours  per  week  for  two  years  (of  about 
35  weeks  each).  In  main,  in  fact  in  most,  colleges  this 
average  is  not  mai  ltained.  The  laboratory  training 
includes  one,  very  i  ifrequently  two  terms  of  general 
introductory  work,  ranging  from  three  to  six  hours  each 
week,  tin  the  whole,  this  course  may  be  described  as 
satisfactory.  Then  follows  a  course  in  qualitative  analysis, 
averaging  12  hours  per  week  for  one  or  two  tei  ms. 
Recitations  accompany  it  in  many  instances,  mainly  for 
drill  in  writing  equations,  it  would  seem.  In  a  few  of  the 
better  institutions,  but  only  in  very  few,  the  subject  is  made 
to  serve  as  a  practical  demonstration  of  the  theory  of 
solutions,  finally,  from  one  to  three  terms  are  spent  in 
quantitative  analysis,  also  averaging  perhaps  twelve:  hour^  a 
week.  The  subject  matter  of  this  last  course  also  varies 
greatly  with  the  college;  at  the  best,  there  is  included 
training  on  a  few  alloys,  sulphide  ores,  silicates,  and  a 
number  of  volumetric  methods  on  technical  products.  The 
feeling  cannot  he  repressed  that  in  this  course  results  call 
for  a  disproportionate  expenditure  of  time.  It  is  with  the 
ttaining  afforded  by  the  above  that  the  student  proceeds  to 
follow  his  natural  bent,  and  to  acquire  the  special  technical 
skill  needed  for  his  professional  activity. 

Outline  of  the  Proposed  Improvements.— The  technical 
preparation  of  the  teacher  need  not  concern  us  further. 
Every  college  and  university  is  practically  a  technical 
school  for  training  teachers  first  of  all,  and  for  training 
technologists  only  secondarily.  Xot  that  the  training  of 
teachers  of  chemistry  is  incapable  of  great  improvement  ; 
but  on  the  whole  it  is  so  much  more  satisfactory,  that  the 
improvement  of  instruction  in  other  technical  branches  is 
more  imperative.  Moreover,  taking  as  our  major  premiss 
the  essential  unity  of  chemical  practice,  be  it  that  of  analyst, 
manufacturer,  or  teacher,  it  follows  that  the  main  deficiency 
in  the  present  training  of  our  teachers  is  exactly  the  lack 
of  knowledge  we  are  deploring  and  endeavouring  to  remedy. 
Should  it  be  possible,  therefore,  to  generate  within  the 
college  nails  the  mental  atmosphere  of  the  busy  world 
where  things  must  be  mastered  as  well  as  ideas,  we 
shall  also  have  ministered  to  the  wants  of  the  budding 
preceptor. 

Having  thus  wearied  you  by  a  circuitous  return  to  our 
starting  point,  in  order  to  eliminate  possible  objections 
based  uoon  differences  in  the  point  of  \iew,  let  us  again 
take  up  the  question :  "  What  do  we  mean  by  adequate 
preparation  ? "  If,  in  the  following  discussion,  the 
proposals  I  have  to  make  shall  appear  a  ti ifle  too  radical, 
I  trust  you  will  bear  in  mind  that  they  spring  from  a 
conscious  and  deliberate  idealism  ;  and  should  the  views 
here  expressed  reallv  prove  to  have  a  basis  of  truth,  any 
merely  practical  difficulties  "ill  yield  as  surely  as  the 
difficulties  of  manufacturing  Indigo  yielded  to  the  idealism 
of  the  German  professor. 

I  take  it,  then,  that  an  adequate  preparation  for  the 
technical  chemist  has  been  secured  when  (1 )  a  sufficiently 
broad  general  foundation  of  inorganic,  organic,  and  physical 
chemistry  has  been  laid  in  the  class-room  and  in  the 
laboratory;  (2)  when  the  "chemical  instinct,"  i.e ,  the 
ability  to  think  in  chemical  terms,  has  been  developed  ;  (3) 
wl  en  sufficient  analytical  skill  has  been  attained  to  ensure 
accuracy  in  following  new  methods;  (4)  when  enough 
preparative  skill  has  been  acquired  to  make  any  compound 
with  maximum  purity  in  maximum  yield,  at  the  lowest 
possible    expense    under     given    conditions ;     (5)     when 
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iking  acquaintance  with  current  chemical  thought, 
lwth  pure  ami  applied,  has  been  reached  ;  and  (6)  when 
time  has  been  found  to  accomplish  all  this. 

1  PoMftclruVoa  of  Chemical  Knowledge.  —  l-'irst, 
then,  as  to  the  general  foundation  of  inorgauic,  organic, 
■  physical  chemistry  in  the  lecture-room  and  laboratory. 
1  think  that  the  present  equipment  of  our  students  in  this 
is  too  meagre.  The  plan  seems  to  be  to  give  very 
elementaiy  courses  in  all  three  subjects,  and  then  to  assume 
that  this  information  drill  multiply  by  cell-division  in  the 
laboratory  atmosphere.  Another  very  prevalent  view 
among  teachers  is  that  if  you  only  give  the  student 
fundamental  ideas,  the  facts  will  take  care  of  themselves. 
My  own  experience  is  that,  for  the  amount  of  time  spent  iu 
study,  the  outfit  of  actual  information  about  chemical 
substances  is  unreasonably  small.  The  unfortunate  policy 
of  feeding  students  on  peptonised  and  malted  facts  may 
avoid  mental  indigestion  in  college,  but  it  predisposes  them 
to  colic  afterwards.  Certain  very  prominent  text-books 
have  had  a  bad  influence  iu  this  direction,  by  seeking  to 
eliminate  all  possible  difficulties  of  comprehension  and  any 
reference  to  partially  solved  problems.  It  is  not  uncommon 
for  students  to  ask  if  they  "  have  to  remember  the  names 
of  those  substances  "  in  their  lessous,  after  a  few  weeks 
with  those  books  ;  indeed,  the  question  is  not  unreasonable, 
if  we  consider  that  the  nanus  constitute  the  sole  remaining 
difficulty.  Again,  both  text-books  aud  teachers  seem  afraid 
that  the  students  will  know  too  much,  and  prune  out  all 
apt  matter  of  the  first  importance.  To  he  sure,  excess 
of  detail  must  also  be  avoided  if  clearness  of  presentation  is 
sought  ;  hut  is  not  the  present  tendency  somewhat  too 
violent  a  reaction  from  the  methods  of  our  forefathers  ? 
One  very  prominent  teacher  told  me  some  years  ago  that 
each  year  he  takes  up  less  material  iu  his  lecture  courses  ; 
what  will  become  of  them  in  10  years  more  ?  It  is  the 
function  of  the  teacher  to  guide  students  through  the  maze 
of  facts  as  through  a  crowded  city,  that  later  they  may  find 
their  own  way  about ;  not  to  whisk  them  around  in  a  closed 
trolley-car,  on  the  globe-trotter  principle. 

One  difficulty  lies  in  the  use  of  text-books  which  are, 
really,  only  elaborated  outlines  of  a  lecture  course.  The 
result  of  using  such  books  is  that  the  student's  horizon  is 
bounded  by  the  cover-boards.  A  lecture  must  be  straight- 
forward and  consistent  if  it  is  to  have  any  value  at  all ;  but 
the  printed  page  can  be  read  over  and  over  again,  and 
its  details  mastered  gradually.  The  text-book  alone  can 
provide  the  large  number  of  facts  that  must  be  assimilated; 
the  lecturer's  syllabus  is  properly  a  key  to  the  text-book, 
and  no  more.  The  teacher  thus  has  a  perfect  right  to 
demand  of  his  students  a  greater  knowledge  of  detail  than 
he  himself  presents  iu  his  lectures.  Another  obstacle  to 
the  absorption  of  the  proper  number  of  facts  lies  in  the 
almost  universal  attempt  to  treat  a  subject  once  and  for  all. 
This  docs  not  seem  rational,  nor  do  the  student's  mental 
limitation-  make  it  feasible.  To  take  up  the  metaphor  of 
the  crowded  city,  tin-  first  efforts  of  a  good  guide  result  in 
a  general  survey,  pointing  out  the  topography,  main 
thoroughfares,  and  most  important  activities.  Then  come 
historical  landmarks,  an  1  those  sight-  which  distinguish 
Ibis  city  from  all  others;  finally,  a  detailed  study  of  each 
quarter,  of  special  industries,  and  of  prominent  people. 
We  can  follow  no  better  plan  iu  teaching  a  new  science, 
giving  a  broad  survey  first,  then  repeat,  filling  in  many 
new  details  ;  finally  going  over  it  a  third  and  a  fourth  time 
if  necessary.  I"  this  way  the  student's  memory  will  be 
aided  rather  than  overtasked;  the  relationship  of  parts  to 
the  whole,  one  of  the  most  difficult  of  problems  to  him,  will 
certainly  be  clearer  ;  and  the  relative  importance  of  various 
topics  will  stand  out  prominently.  Then  we  shall  avoid 
the  necessity  of  turning  out  "chemists"  whose  sole 
lintance  with  chemistry  as  distinguished  from  analysis 
was  formed  in  the  freshman  year,  and  discontinued 
immediately  thereafter.  Chemical  facts  ought  to  be 
systematically  studied  each   war  of  the  college  '-ourse. 

Hut  little  need  l»-  -aid  iuaddition  to  the  above  concerning 
the   laboratory   work   to  be    correlated   with    this   plan.     1 
should  merely  wish   lo  emphasise  that  substances  should  be 
studied    from     the     preparative,    analytical,    and     pb\- 
chemical  sides  simultaneously  ;  the  artili.  ial  division  of  the 


science  for  purposes  of  classification  should  influence  tl, 
course  of  instruction  little,  if  at  all,  during  the  first  i„ 
years. 

The   ( 'hemieal  Instinrt. — Chemistry  is   a  science  whk 
reasons  about  fact-  through  a  insdium  of  abstraction! 
observe  colours,  smells,  and  precipitates,  and  we  talk  aba 
atoms,  molecules,  ami    space   configurations.     The  th 

chemist  must    i tiuually  bridge  the  gulf  that   lies  betwei 

fact   and  fancy  ;  if   he   can    do  this  freely,  and  avoii 
physics.  In-    possesses  the  chemical    instiuct.       To 
this  instinct  in   the  student  is  the  most  important  a 
difficult    problem   of    the  teacher.      Aside    from   in.to.il 
inherent    teaching   power,   I    know   of    but   one  plan  f 
fostering   this   instinct  ;  every    topic    should   Ik-   present 
in  the  form  of   a    problem.     Chemistry  has  advanci 
present   proportions   because   of  the  problems  presenter 
it ;  all  res,  arch  work  is  a  series  of  correlated  problems;  I 
installation   of  every    manufacturing    plant,    of  every   i 
process,  th    regular  operation   of  every  established  factoi 
is    a   serin  s    of    problems;     every   analysis    for    wbatsoci 
purpose  is  a  problem  ;   teaching  is  one   vast  problem.     T 
main   preliminary  to   the  solution  of  any  problem  is  a  c!< 
and  complete  realisation  of  its   nature.      What  is  aimed 
what  are  the  difficulties,  what   means  are  available  ?  Th 
questions  should  be  as  definitely  iu  the  mind  of  the 
it  every  point   of  his  college  work  as  they  must  neces-at 
be  in  his  later  professional  activity. 

Analytical    Skill.  —  Perhaps   no    portion    of    chemi 
instruction  is  better  given  than  training  in  analytics 
Methods  have  been  worked  out   with  such  precision 
mechanical  aids  are  so  perfect,  that  given  time,  patie 
eare,  anybody  may  become  a  fairly  skilled  analyst.     Mi 
over,  teachers  seem  agreed  that  intoductory  work,  botl 
qualitative  and   in   quantitative  analysis,  should  precede 
special  analytical  courses.     Perhaps  it  nia\  seem  superflu 
to  offer  any  suggestions  for  the  improvement  of  this  por 
of  chemical   training.     I  shall  discuss   this  later.     Ai 
point    I    wish   to    speak    of   these  special  courses.     It   ■ 
already  been  shown  that  they  constitute  the  crux  of 
"  technical  "  training  of  this  country.     It  seems  to  me    I 
they   tend  to  destroy  the  unity   of  analytical   practice 
inducing  the  student   to  specialise  far  too  narrowly 
too  soon.     Students  often  spend  the  whole  of  their  t  I 
and  fourth  years  at  college  on  these  courses  nloue, 
deliberately  sacrifice  the   sole  opportunity  of  their  lin 
acquire   a    broad   and   thorough   training    for    all 
emergencies.     I  have  known  students  at  one  of  th. 
universities  of   the  land  to  avoid  all  courses  on  the 
and  organic   chemistry,  on  the  ground   that   they   w  tl 
have    no    use   for   them    at   a    blast   furnace  — that 
sending  most  of  its  graduates  into  the  iron  industry 
no  college  should   thus  encourage  its    students  lo 
their  opportunities.     A    little  of  the  wise  and  far 
co-operation  practised  by  German  employers  would  fui  li 
immediate  relief  from  this  state  of  affairs.     Expend 
shown  that   the    employer   does    not    suffer    by 
broadly-trained  chemists  iu  place  of  stall-fed  ani 

Besides,    most  of  the  "  technical    methods  of  a: 
taught  in  our  colleges  have  a  way  of  getting  ant 
Each    year   witnesses    some    new    committee    ■!    t 
societies  for   the   purpose  of  improving  analytical  i 
By  the  time  these  methods  get  into  the  text-books 
plates  being  valuable)    another   committee  is  under   J 
If  such  analytical   instruction  is  reserved  until  the  last  ° 
at    college,    and   then    based    upon    the    reports  of    ' 
committees,    the    student    will   be   more   likely   to  ac  "» 
really   useful   knowledge,  and  have  more  time  for  br  If 
study. 

Skill  in  mukiii  i  Preparations.— Until  quite  recent  I;  '' 
only  training  in  the  preparation  of  chemical  suli 
afforded  by  organic  chemistry  ;  latterly,  a  number 
have  introduced   courses  in   inorganic  preparations  a-  • 
These  courses  constitute  excellent   discipline,  as  far  1  I 
go  ;  they  do  not  go  far  enough.     The  actual  pt- 
chemical   substances  may  serve   three  purposes.     It  n    ' 
intended    to  place    the  substance  in    the  student  - 
study  ;  if  no  more  is  sought,  it  is   often  cheaper  and  I 
quicker   to    furnish   it  out   of  laboratory  stock.     It   n 
■itended  to   illustrate  the  reaction.      In  combinatiot » 
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first  purpose,  this  end  is  eminently  desirable  fai- 
rs ;  for  advanced  students  it.  wastes  too  Hindi  time 
roportion  to  the  result,  such  illustration  would  be  met 
,  M  b]  ill'  use  of  chalk  and  blackboard.  And  finally, 
jt  be  intended  as  a  study  of  chemical  technology.  As 
i  ii  must  inevitably  take  cognizance  "I'  the  aims  of 
nologT,  which  are  to  prepare  a  substance  in  given  grade 
inn  from  tin'  available  "  Ausgangsmaterialien  "  at  the 
lest  cost  nl  time  and  money.  It  involves  a  sufficiently 
ilete  knowledge  of  the  materials  employed,  strictest 
,unv  of  time,  labor,  and  reagents,  the  demonstration  of 
equired  purity,  and  a  calculation  of  cost  and  value.  If 
tslanee  be  prepared  along  these  lines,  to  the  amount  of 
;ri)i.  or  of  one  ton,  il    constitutes  an  exact  duplicate  of 

ii, .il  thods.     The  factory  may  employ  east-iron  vats 

,i>r  nl  flasks,  and  filter-presses  iii  place  of  funnels  ;  it 

the  more  "  technical  "  by  virtue  of  its  appliances. 

will  be  objected  that  no   university  can  make  soda-ash 

Iphtiric   acid    on    technical    lines.     To  be  sure  ;  but  it 

not  attempt  to.     The    first  condition  of   success  in  any 

ling  is  a  clear  understanding  of  one's  limitations. 

cannot  do  much   more  than   teach  the   factory 

il   does   that   much   well,  enough  will  be  accoin- 

,•   present.      Moreover,  chemical    industry    is    not 

■  1  to  the  production  of  heavy  chemicals  at   the  rate  of 

-  ■  day.     Innumerable  substances  are  manufactured 

civ  small  quantities,  and  by  methods  which  do  not 

widely    from     standard    laboratory    manipulations. 

lie  wholly  within  the  power  of  the  college.     I  would 

nl  e  that   each   college    inaugurate  as   a   part  of    its 

r !  iloin.  required  of   all   its  graduates   in   chemistry,  a 

course   in   the  actual  economical   preparation  of 

n  supplies.     It  can  manufacture  most  of  its   own 

ure   reagents,  ammonia,  and  its  salts,  the  pro- 

if  the  rarer  minerals,  either  mueh  more  cheaply  than 

■  a  be  bought  or  imported  under  existing  revenue  laws. 
1  j  actically  all  its  organic  preparations  from  a  few 
|  t!  products.  Even  if  it  should  cost  a  little  more 
tue  these  substances  than  to  buy  them,  the  gain  in 
■I   experience  to  instructor  as   well  as  to  students  is 

ua  cost.      The  equipment  for  this  work  need 

•     expensive.     For  the  chemically  pure  reagents,  for 

m|e,  the  same  outfit  of  large  evaporators  and  crystal 

!>lii  s,  solution  tanks  and  filter  presses  can  be  used. 

I   ed  of  great  eare  in  cleaning  these  out   for  use   on 

I   t  materials  would  be  an    excellent  feature  of   the 

ntrolled  by  analysis.     By  systematic  planning, 

mtory  could  manufacture  from  30  to  60  substances 

in  quantities  to  last  five  years ;  at  the  end  of  that 

"]  t  would  have  supplied  all  its  wants,  and  could  begin 

e  e  over  again.     In  one  year  of  such  work  the  student 

I  more  experience  than  a  factory  would  yield 

■  I  for  no   factory  can    undertake    to    slow    down   its 

re  for  the  benefit  of  a  novice. 

mectiou  with  this  laboratory  instruction,  the   usual 
u   on  chemical   technology    will   certainly   be    more 
I  of  results.     Such  lectures  should  not   be  omitted, 
■   hing  else  likely  to  broaden  the  student's  acquain- 
ts.    Indeed,  these  lectures  are  able  to  supply 
ru!ion     not    obtainable     in    the     factory,    viz.,    ths 
on  of  factory  methods,  and  the  deeper  principles 
I'srlie  all  technical  work  and  are  taken  for  granted — 
world  drives  them  home  with  a  elub.     Finally, 
'    hardly   be    said   that    frequent    visits    to    every 
ment  v.ithiu  reach  should  be  a  constant  feature  of 
training.      In    my   own   college   course    the 
-is  "  materialised  just  once,  when   three  large 
visited  in  the  course  of  two  hours — another 
of  the  optimism  of  college  catalogues. 
ice  with    Current    Chemical    Thought.—  The 
Familiarising  students  with  new  facts  at  first 
■evident,   and    realised    by   all    conscientious 
1'he   main    difficulty    would    appear   to   be   the 
ii  of  the  task.     1  know  of  only  one  method— 
if  well-doing,  and  to  keep  everlastingly  at  it. 
meetings    of    students     and    instructors    on    an 
be  it  a  "seminar  "  or  a  "chemical  society," 
w   facts  are  discussed  without    reference   to   their 
"■  ion,  comprehensive  lectures  on  recent  progress, 


essays  by  the  students  themselves,  the  current  numbers  of 
journals  laid  out  in  a  cosy  reading-room  in  I  he  laboratory 
(the  librarian  must  be  overcome  by  fair  means  or  foul; — all 
of  these  methods  persisted  in  for  two  or  three  years  will 
solve   many   a    "complex  unknown"  cerebral    obstruction. 

I-/  astra  per  aspera. 
Where  til  Find  the  Time. — The  ambitious  programme  I 
have  outlined  now  calls  for  the  consideration  of  a  purely 
practical  problem  :  How  can  we  find  the  time  to  accomplish 
all  this?  Kven  as  our  courses  stand,  there  is  barely  time 
within  the  four  years  at  college  to  complete  the  minimum 
of  chemical  work  ;  where  is  there  room  for  all  the  extra 
lectures  and  laboratory  exercises  that  a  really  thorough 
technical  preparation  would  seem  to  call  for?  lam  afraid 
that  my  suggestions  will  contain  many  heresies. 

For  one  thing,  our  college  authorities  must  be  made  to 
realise  that  the  main  essential  of  training  in  technical 
chemistry  is  a  knowledge  of  chemistry.  This  somewhat 
axiomatic  doctrine  is  by  no  means  universally  accepted. 
Thus,  the  chemical  engineers  in  two  prominent  institutions 
(Columbia,  Pennsylvania)  take  considerably  less  chemistry 
than  other  students  in  chemical  branches.  Now  while 
other  topics  are  certainly  necessary  and  valuable  assets  for 
chemical  engineers,  there  must  be  a  limit  somewhere.  The 
main  problems  before  even  the  chemical  engineer  are 
chemical ;  those  of  the  teacher  and  analyst  almost  wholly 
so.  I  will  not  presume  to  outline  just  how  much  or  how 
little  of  these  extraneous  courses  should  be  incorporated  in 
the  curriculum  for  technical  chemists  ;  but  I  should  like  to 
venture  upon  the  principles  which  may  fitly  guide  those 
more  directly  concerned  with  the  task.  I  should  say,  then, 
that  the  question  should  be  considered  upon  its  own 
merits :  no  inherited  prejudices,  no  educational  theories 
should  stand  in  the  way  of  the  prime  fact  that  in  studying 
chemistry  a  knowledge  of  chemistry  comes  first.  The 
problem  of  general  education  and  culture  must  not  be 
allowed  to  interfere  in  any  way  ;  where  cultural  education 
is  also  sought,  the  time  needed  for  it  must  be  debited  to  its 
own  account,  and  not  written  off  the  technical  calendar. 
The  two  problems  are  absolutely  distinct,  and  have  no 
relation  to  one  another.  This  must  be  insisted  upon, 
since  college  faculties  are  only  too  prone  to  ignore  it 
altogether.  Better  for  a  college  not  to  give  any  technical 
courses  at  all,  than  to  play  at  makebelieve  and  ruin  the 
careers  of  its  graduates.  If  four  years  at  college  are  not 
enough  for  both  general  and  technical  education,  take  six 
eight,  or  ten — but  take  enough  to  do  the  work  thoroughly. 
I  would  say,  also,  that  the  non-chemical  subjects  should  be 
reduced  to  the  lowest  possible  figures,  and  chemistry  be 
given  the  benefit  of  every  doubt.  Wherever  feasible,  these 
subjects  should  be  a  part  of  the  general  education,  and 
thus  serve  both  ends ;  such  would  be,  e.g.,  German  and 
French,  physics,  first-year  chemistry,  mathematics,  &c. 
The  cardinal  rule  should  always  be  kept  in  mind,  that  it  is 
better  to  know  one  thing  well,  than  to  have  a  smattering  of 
many  and  command  of  none.  We  must  not  expect  to  see 
in  each  of  our  students  a  Helmholtz  or  a  Ludwig  Mond  i  if 
any  of  them  are  destined  for  such  versatility  they  will  have 
little  need  of  our  poor  instruction. 

One  solution  of  the  time  problem,  then,  is  to  insist  that 
enough  time  must  be  granted,  and  all  extraneous  matter 
reduced  to  a  minimum.  By  the  same  token,  however,  it 
behoves  us  as  conscientious  chemists  to  do  our  best  to 
shorten  the  time  required  for  our  own  subject  for  the 
benefit  of  the  student,  it  might  be  observed,  not  for  the 
benefit  of  the  college  faculty.  By  the  aid  of  one  further 
heresy,  I  feel  able  to  iudicate  where  an  important  saving  of 
valuable  time  may  be  accomplished.  I  would  abolish  from 
the  curriculum  the  study  of  qualitative  analysis,  the  arch- 
type  of  anachronisms.  We  owe  a  tender  feeling  to  the 
kindly  nurse  who  brought  us  up  carefully,  and  taught  us 
the  dark  ways  and  vain  tricks  of  the  phosphates  ;  bnt  our 
nurse  is  old  and  decrepit,  and  no  longer  able  to  guide  the 
toddling  steps  of  the  beginner.  It  will  not  be  difficult  to 
prove  this.  The  study  of  qualitative  analysis  is  intended  to 
give  knowledge  of  a  useful  art,  and  specific  exercise  in 
chemical  thinking.     It  achieves  neither  purpose. 

Systematic  Qualitative  Analysis  as  a  Useless  Art. — 
The  problem  of  systematic  qualitative  analysis,  as  taught  in 
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schools,  is  to  recognise  nil  ili>'  ingredients  of  a  Riven 
mixture.  A<  »  matter  of  ract,  however,  how  much  of  this 
art  have  we  achieved  I  We  are  ahle  to  recognise  a  limited 
number  of  inorganic  acids  and  ba-ts  under  speoial  eircum 
stances;  and  the  instructor  most  i  xercise  great  self-restraint 
not  to  make  his  unknowns  "too  hard."  As  for  the  rarer 
-  .iii.l  earth*,  to  sin  DOthing  of  the  vasl  bulk  of  organic 
compounds,  as  well  a*  for  the  commoner  acids  and  bases  in 
the  presence  of  these  latter  substances,  we  must  ailmit  our 
inability  to  follow  any  comprehensive  "  scheme  "  of  analysis 
The  analysis  of  snch  mixtures'  resolves  itself  into  a  eries  of 
special  tests:  and  out  onlj  check  upon  ihecorrectnt 
the  analysis  comes  through  the  quantitative  necessity  of 
finding  loo  per  cent,  of  the  ingredients.  This  limitation  is 
clearly  recognised  bv  the  professional  analyst.  Thus,  the 
chemists  of  the  United  States  Geological  Survey  never 
carry  out  qualitative  analyses  of  the  rocks  they  investigate  ; 
they  assume  that  all  of  some  20  or  :!0  ions  are  or  may  be 
present,  and  check  the  absence  of  any  one  .lining  the 
progress  of  the  quantitative  analysis.  Nor  do  thej  under- 
take to  analyse  one  single  sample  for  all  of  these  SO 
ingredients  ;  two  or  more  possible  ones  constitute  B  group 
that  is  examined  by  itself ,  without  reference  to  the  other 
contents.  Again,  the  analyst  is  seldom,  if  ever,  called 
upon  to  make  a  complete  analysis  of  an  absolutely  unknown 
brew  ;  on  the  contrary,  he  is  usually  asked  t..  estimate  some 
two  or  three  ingredients,  whose  presence  is  either  known  or 
whose  absence  is  to  be  demonstrated.  The  assayer  never 
makes  other  than  a  quantitative  analysis  of  gold  and  silver 
ores.  For  the  food  analyst,  all  is  grist  that  comes  to  his 
mill — moisture,  fat*,  carbohydrates,  proteids,  and  ash. 

Wh.re  then  is  our  boasted  art  of  qualitative  analysis, 
and  where  the  need  of  dragging  every  chemist  through  the 
wearisome  unknowns,  .,,  fearfully  and  wonderfully  made, 
the  like  of  which  man  never  saw  before  nor  will  again? 
Why  spend  from  two  hundred  to  four  hundred  valuable 
hours  to  teach  an  art  which  does  not  exist?  At  the  same 
time,  it  will  be  objected,  the  numerous  qualitative  tests 
referred  to  must  be  learned,  and  as  well  this  way  as  any 
other.  Xot  so  ;  the  important  qualitative  reactions  of  all 
the  important  substances  should  be  studied  in  the  first 
instance,  when  the  substances  themselves  are  studied,  not 
be  kept  on  ice  for  a  "  systematic  "  course.  In  the  laboratory 
instruction  in  elementary  chemistry  time  can  be  found  for 
the  methods  of  recognising  the  acids  and  the  metals  the 
student  works  with,  while  he  is  working  with  them. 
We  must  counteract  our  mania  for  subdivisions  and 
classifications,  and  teach  chemistry  as  a  unit.  To  be 
sure  the  regular  "scheme"  for  the  metals  and  acids  is  a 
useful  thing  occasionally,  and  students  ought  to  he  familiar 
with  it  ;  but  it  can  be  taught  in  one  week  to  any  student 
having  a  fair  supply  cf  analytical  reactions  among  his 
mental  baggage.  I  would  teach  these  reactions  by  the  side 
of  a  course  in  chemical  preparations,  rather  than  in  a 
course  by  themselves. 

QmihiHtir,  Anulyeis  us  <ut  Inferior  Discipline. — The 
intrinsic  value  of  qualitative  analysis  is  thus  seen  to  be 
small.  Its  pedagogic  merit  is  not  much  greater.  As  a 
matter  of  fact,  teachers  know  only  too  well  that  it  requires 
herculean  exertions  on  their  part  to  prevent  students  from 
rushing  through  the  course  mechanically.  The  majority 
of  text  books  arc  the  merest  skeletons  of  outlines, 
omitting  a  vast  bulk  of  details  "  because  they  interfere 
with  a  clear  grasp  ol  the  subject/'  One  is  strongly  re- 
minded ol  the  way  in  which  Latin  i-.  or  Used  to  be,  taught  ; 
the  object  being"  to  reproduce  its  literature  an. I  culture, 
the  literature  and  culture  are  left  out  to  have  more  time 
for  the  syntax.  So  with  qualitative  analysis,  the  object 
being  to  train  analysts,  the  analytical  facts  are  left  out  to 
have  more  time  for  the  system  Nor  are  we  alone  in  our 
troubles ;  permit  me  to  quote  from  the  recent  vice- 
presidential  address  of  Professor  W.  II.  l'erkin  to  the 
liriti-h  Association  : — 

"  It  has  always  seemed  to  me  that  the  long  course  in 
qualitative  analysis  which  is  usually  considered  necessary, 
and  which  generally  piece. les  the  quantitative  work,  is  not 
the  most  satisfactory  training  for  a  -Indent.  There  can 
be  no  doubt  that  to  many  students  qualitative  analysis  is 
little  more  than  a  mechanical  exercise;  the  tables  of 
-  paration    are    learnt    by    heart,    and    every    substance    is 


treated  in  precisely  the  same  manner;  such  a  COOISt 
surely  not  calculated  to  develop  anv  original  faculty  »l. 
the  student  nia\  possess,  i  question  whether  any  r, 
competent  teacher  will  be  found  to  recommei 
system  as  one  of  educational  value  or  calculated 
bring  out  and  traiu  the  faculty  of  original  thought 
students." 

With  this  quotation  I  am  content  to  rest  my  case, 
What  shall  ire  substitute  for  it  ? — One  impart  nit  que- 
reinaius.  The  art  of  testing  unknown  substances  n 
always  be  an  integral  portion  of  the  chemist's  outfit 
the  present  course,  designed  for  thai  very  end,  fails  to  t< 
it,  what  alternative  have  we  to  offer?  The  plau  I  VCD'  i 
to  suggest  may  be  found  worth  a  trial. 

I  propose,  first    of  all,  to  annul  the   divorce  of  chen 
analysis    and    chemical    preparation.      Many   colli  I 
introduce    quantitative    experiments    into    their    hei 
course,  such    as    ( I  quote  in  part  from    a  circular; 
a    conference    of    teachers     at    Chicago    in    1896)    .1.' 
proportions   by   volumetric   methods,   multiple  proper  » 
from    the    oxygen    evolved    from    potassium    chic 
pcrehlorate,  equivalent  weight  of  zinc,  weight  of  a  lit.  »f 
air,    water    of    crystallisation     in    copper    sulphate  (  s 
stages),  neutralisation   of  normal  acids  and  bases,  &c  II 
along   with  these  quantitative   experiments  the  stu.li 
also  taught  the  de.-criptive  features   anil    qualitative 
the  substances  studied,  as  well  as  the  fundamental  fa. 
physical   chemistry   (also  recommended  and  elab 
the  Chicago  conference),  I  should  say  that   there  we 
course    eminently    satisfactory.      If  time    permits, 
might    be   spent    with    great    profit   on    this   work.     . 
should  come  a  course  of  the  same  general  order,  but   t) 
difficult.      Starting    with    a    metal,   a    mineral,  or    l 
technical  product,  the  student  should  prepare  a  ser  o: 
salts   or   other  compounds   of   some  ten  or  more  i>  1$ 
He  should    study  the   problem    of   obtaining   the  6  I 
compounds  ;     submit    his     plan    to     the     insl 
criticism  ;    prepare    his     substances,    and    analyse   ■ 
qualitatively  and  quantitatively.     The   analyses  she 
be  complete,  but  merely  for  effective  purity  ard  unile   I 
impurity;  for  economy  of   labour  should  be  taught,     i 
work    done    that    is    not    of   direct   value  undi 
circumstances.      By   a   proptr   selection   of  tiialen 
teacher   will' be   able   to    present   to    his    pupils. 
two  or  three  terms,  all  of  the  important  qualitati  II 
quantitative  methods  of   separation.     Nor  is   it  lie 
for  each  student   to  do   exactly  the  same  work;  in 
should  call  it  undesirable.     Students  would  then  leai  101 
each  other  as  well  as  from   the  teacher,  and  a  lab  It 
"  atmosphere  "  would    then  be  create!  when    studci  IJ 
learn  by  a  process  of  cutaneous  absorption,  as  lh>\ 
do  in  Germany.     The  work,  moreover,  should  be  i  ■ 
regularly  in  the  accompanying"  seminar  ";  current  a 
periodical    literature    should    be    searched    for    ad  '■'■ 
information  bearing  on  each  student's  topics;  iiiim    I 
little    opportunities    for    research   will   present  thei  V 
and  the  most  ought    to   he   made   of  them  ;  a 
course   of  lectures  should  run    parallel  with  the  la''1, 
work  and  expand  its  horizon,  for  the  whole  field  ol  d 
cannot  be  reviewed  in  the  laboratory  ;  and  then.  I  v    J 
belie\o.  the  instructor  will  have  a  class  of  int. 
enthusiastic  students.     Special  schemes   of   - 
"  systematic  "    analysis      now      so      widely 
examination    of    milk    and    honey   can    then    ' 
the  special  things  they  are.  and  made  to  take  thei  " 
pla.es  iii  the  econcmj  of  chemistry. 

Conclusion, 

In  conclusion,  allow   me   to  summarise  the  pi 
have  tried  to  maintain:  — 

(1)  The   practising  chemist,   be  he  teaohei 
manufacturer,  is  of  one  kin. 

(2)  For  that    reason,   the  training  for  the- 
ought  to  be  identical  for  several  years  at  least. 

(3)  At  present  this  training  is  inadequate. 

(4)  There  is  needed  a  much  broader  found 
chemistry. 

(,ri)  The  "  chemical  instinct  "  needs  eultivsti 
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Analytical   training  shonlil    lie  general    rather  than 
eoial. 

(7)  The  college  sliimlil  establish   bond   Jitl,    courses    in 
iparations,  on  a  working  scale. 

Acquaintance      with     current     thought     must     be 
iti  red. 
I'M  Time  must  be  made  for  this  programme  by  cuttiug 

.ill  hul  the  most  important  nou  chemical  topics. 
.in  i    1 1. u,  can   also  he  saved  by  eliminating  qualitative 
iil\*i-.  because  it   is   useless  as  au  art,  ami  inefficient  as  .'i 
•upline. 
^11)  The  place   of   qualitative  analysis   should  be   tnken 

properly  organised  laboratory  courses. 
I'erhaps  it   will  bo   best   to    leave  the    twelfth    ami    last 
noluaion  to  the  charity  of  mv  hearers. 


THE  DETERMINATION  01;'  MANGANESE  IN 

PERRO-MANGANESE  AND  NICKEL 

IX  STEEL. 

in    QEORGE    I..    NORMS. 

[8  method  is  based  upon  the  separation  of  iron  from  the 
er  metals  by  the  solubility  of  ferric  chloride  in  ether. 
I  in  its  details  is  very  similar  to  the  well  known  ether 
thod  lor  the  determination  of  nickel  in  steel. 

ietails  of  the   method   ate  as  follows: — §  grm.  of 

iganese   is  dissolved   in    IS  c.c.  of  nitric   acid  of 

iJ  sp.  gr.  in  a  beaker,  evaporated  to  dryness,  anil  heated 

t'<  u    moments  to  drive   off  all   the    uitrie  acid      The 

idtie  is  then  dissolved   in  .'in  c.c.  of  dilute   hydrochloric 

I  (equal  parts  of  water  aud  acid).     This  solution  is  then 

ordinary  atmospheric  temperature,  aud  transferred 

800  CO.  separating  funnel,  rinsing  out   the  beaker  with 

tile  hydrochloric  acid.    To  the  solution  in  the  separating 

iel  add  a  drop  or   two   of   bromine   and    111  to  .'ill  c.c.  of 

one,  -hake  hard  for  a  moment  to  mix  the  contents,  then 

T.">  e.c  of  ether  and  shake  again    for   two   or   three 

miits.    Allow  the  solutions  to  separate  and  draw  off  the 

"lis  layer  into  a  600  c.c.  beaker,  washing  out  the  traces 

lining  iu   the   funnel   with   a   little  dilute   hydrochloric 

.Id  to  the   solution  in  the  beaker  about  300  c.c.  of 

i.  which  will  drive  off  most  of  the  acetone  and  ether 

p  cut.     Bring    to    boiling    point,   add    about    .">  gnus,  of 

acetate,  and  then  precipitate  the  manganese     J  the 

solution  as  phosphate,  by  the  addition  of  20  c.c.  of  a 

■  lit.  solution  of  sodium  ammonium  phosphate   aud 

at  xcess  of  ammonia. 

Iter  the  precipitate  has  been  ignited  and  weighed,  it  is 
issolved  in  a  little  dilute  hydrochloric  acid,  and  the 
I  amount  of  silica  preseot  is  filtered  off  and  weighed. 
usually  only  amounts  to  a  few  tenths  of  a  milligram. 
■  dom  any  iron  present.  In  ease  chromium  is 
•at  in  the  ferro-manganese,  it  can  be  determined  iu  the 
"chloric  acid  solution  of  the  ignited  phosphate.  This 
eniently  done  by  reprecipitatiug  the  chromium 
losphate  in  the  slightly  acid  solution  in  the  presence 
dram  acetate. 

■■  use  of  acetone  in  the  ether  separation  is  of  distinct 
being  miscible  in  both  ether  and  water,  it 
ita  the  ether  to  more  readily  remove  the  ferric  chloride 
the  Aqueous  solution.  The  bromine  is  used  to 
nt  the  reduction  of  any  ferric  chloride  during  the 
ation. 

e  method  is  equally  applicable  to  manganese  ores  and 
aneee  in  steel.  In  the  case  of  ores  these  can  be 
ved  direct  iu  strong  hydrochloric  acid,  then  diluted 
hi  equal  amount  of  water,  and  the  separation  made  as 
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is  method  has  been  in  constant  use  for  over  a  year, 
g  which  time  it  has  been  very  thoroughly  checked.  A 
le  of  ferro-maugane.se  containing  81-12  per  cent,  as 
uined  by  several  prominent  chemists,  gave  by  this 
13    per   cent,    and    81-16    per    cent.,  the    time 

d  for  a  determination  being  about  4o  miuutes. 
letermioing  nickel  in  steel  by  means  of  tin-   acetone 
separation,  I  grm.  of  steel   is   dissolved   iu   20  e.c.  of 
Kid  of  l-2Jsp  gr.,  evap  iratt  I  to  dryness,  taken  up  in 

of  dilute  hydrochloric  acid  (equal  parts  of  water  and 


acid),  transferred  to  a  20(1  c.c.  separating  tunnel,  undone  or 
two  drops  of  bromine  and  40  c.c.  of  acetone  added.  Alter 
thoroughly  mixing,  50  o.c.  of  ether  are  added  and  the 
solution  violently  agitated  for  a  moment  or  two  The 
aqueous  solution  is  then  drawn  into  a  second  separating 
funnel  and  a  second  separation  made  with  50  C.C.  more  of 
ether. 

The  aqueous  solution  contains,  besides  the  nickel,  man 

ese  and  traces  of  iron,  any  chronii aluminium,  and 

copper  that  may  have  been  present  in  the  steel.  Draw  this 
solution  from  the  funnel  into  a  600  c.c  beaker,  add  abonl 
100  c.c.  of  hot  water,  bring  to  boiling  point,  add  lo  grins. 
of  sodium  acetate  and  10  c.c.  of  a  10  per  cent,  solution 
of  .sodium  ammonium  phosphate,  and  after    boiling  for  a 

' lent   or  ti    i,  add  an  excess  of  ammonia  and  continue 

boiling  for  a  few  moments.  All  the  metals  present  except- 
ing nickel  and  copper  are  precipitated  ami  readily  filtered. 
No  nickel  is  lost  in  this  precipitate.  The  filtrate  is  made 
acid  with  hydrochloric  acid  and  the  copper  precipitated 
with  hydrogen  sulphide  and  filtered.  The  lilliate  is  then 
nearly  neutralised  with  ammonia,  brought  to  boiling  point, 
and  the  nickel  precipitated  as  sulphide,  filtered,  ignited, 
and  weighed  as  oxide. 

When  chromium  is  present,  unless  sodium  acetate  is 
used,  the  precipitated  phosphates  have  a  tendency  to  go 
through  the  filter. 

The  results  obtained  by  this  method  are  a  little  higher, 
about  two-tenths  of  a  per  cent.,  than  when  acetone  and 
bromine  are  not  used.  By  the  use  of  acetone  the  ether 
separation  is  more  quickly  made.  Three  recent  deter- 
minations by  this  method  gave  :>  \S]  percent.,  3-88  per  cent, 
and  .'IS7  per  cent. 

THE   SYNTHESIS  OF   INDIGO. 

BY    .1.    HERMIT    MATTHEWS,    PH.D. 

I.  Introductory, 

Until  withiu  quite  recent  times  Indigo  had  its  chief  source 
in  the  plant  raised  principally  in  India  aud  surrounding 
countries  and  islands.  If  we  glance  into  the  histor\  of  the 
dyer's  art,  we  find  that  Indigo  was  one  of  the  first  dye- 
stuffs  of  common  use  ;  its  application  in  India  and  Egvpt 
dates  from  times  too  remote  to  be  reached  by  authentic 
history.  Its  introduction  into  European  countries  was  of 
more  modern  date,  this  being  accredited  to  Marco  Polo, 
who  carried  it  back  with  him  from  his  journeys  in  India 
about  1300.  Previous  to  this  time,  however,  Indigo  dyeing 
had  been  carried  out  to  quite  an  extent  iu  Europe  by 
the  use  of  woad,  a  plant  which  contains  a  certain  amount 
of  Indigo,  and  is  capable  of  being  utilised  in  a  manner 
similar  to  that  of  the  indigo  plant  itself.  In  fact,  there 
appears  to  have  been  quite  a  conflict  at  the  time  between 
woad  and  iudigo,  resulting  in  the  latter  triumphantly 
establishing  its  superiority.  At  this  point  it  may  be  well  to 
call  attention  to  the  fact,  in  view  of  the  present  conflict 
between  natural  and  synthetic  Indigo,  that  Indigo,  on  its 
first  introduction  into  Europe,  was  anathematised  as  a 
pernicious  drug,  and  was  spoken  of  as  the  "  devil's  food  "  j 
and  furthermore,  was  regarded  as  a  very  inferior  dvestuff, 
by  no  means  the  equal  to  woad  in  fastness  of  colour  nor 
beauty  of  shade.  In  fact,  so  bitterly  was  its  adoption 
opposed  that  laws  were  passed  in  several  countries  forbid- 
ding its  use.  However,  as  the  natural  law  of  the  survival 
of  the  fittest  will  overcome  all  statutory  edicts,  true 
superiority  must  in  time  work  out  its  own  justification. 

Although  Indigo  has  been  so  well  known  as  a  dyestuff 
from  antiquity.it  is  interesting  to  find  that,  notwithstanding 
its  large  and  almost  universal  use  throughout  the  world, 
very  little  was  known  of  its  chemical  nature  and  constitu- 
tion until  comparatively  recent  years.  It  is  also  a  highly 
significant  point  that  this  natural  product  was  reallv 
tin-  starting  point  for  the  artificial  colour  industry.  Aniline, 
which  may  be  said  to  form  the  basis  of  the  vast  majority 
of  these  products,  was  fir-t  discovered,  we  are  told,  by 
I  uverdorben  in  1826,  who  obtained  it  by  tbe  destructive 
distillation  of  Indigo.  This.iudeed,  is  a  remarkable  coin- 
cidence when  cousidered  iu  relation  to  tb  synthetic 
reconstruction  of  this  dyestuff  from  auiline  products."  In  fact, 
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if  we  look  iuto  the  derivation  of  the  word  aniline  itself,  we 
will  find  thai  it  comes  from  anil  (and  this  in  turn  from 
the  S:ui<i  rit  word  mila,  meaning  Indigo,  and  also  signifying 
dark  blue),  the  Portuguese  name  for  Indigo  ;  hence,  ctymo- 
logicalh  considered,  so  called  aniline  dyestuffs  are  iu  reality 
Indigo  dyestuffs.  Again,  it  appears  that  Picric  Acid, 
probably  the  oldest  artificial  dyestuff  known,  was  first 
prepared  by  Haussmami  iu  1788,  by  the  actiou  of  nitric 
acid  on  Indigo. 

A-  Indigo  has  always  been  the  most  important  dyestuff 
in  practical  use — its  consumption  probably  exceeding  that  of 
any  other — it  is  a  matter  of  considerable  surprise  to  find 
that  its  production  has  been  regulated  so  little  by  what 
may  be  termed  scientific  supervision.  The  fact  that  it  has 
always  been  in  such  constant  demand  probably  accounts 
for  this  lack  of  care,  as  the  Indigo  producer  could  always 
rind  a  ready  market  and  a  good  price  for  his  article,  he 
was  not  much  given  to  worrying  about  improvements  or 
progress  until  of  late  years.  Or,  it  may  be,  that  like  most 
natural  processes,  tin  raising  of  Indigo  is  not  capable  of 
any  pronounced  scientific  refinement.  Since  the  intro- 
duction of  the  artificial  coal-tar  dyestuffs,  however,  chemists 
naturally  endeavoured  to  obtain  a  substitute  for  this  all 
importaut  vegetable  dyestuff,  a:;  they  had  iu  mind  several 
considerations :  — 

In  the  first  place,  Indigo  is  comparatively  difficult  to 
obtain  in  a  uniform  condition,  so  many  are  the  influences 
of  weather,  soil,  season,  cultivation,  preparation,  &c,  in 
determining  the  quality  and  quantity  of  the  dvestuff  pro- 
duced from  year  to  year  ;  it  may  be  said  to  fluctuate  with 
the  varying  whims  of  nature,  the  conditions  of  which  are 
but  little  understood,  and  hence  not  capable  of  proper 
control. 

Secondly,  Indigo  is  a  peculiar  dyestuff,  in  that  its  applica- 
tion radically  differs  from  all  others,  its  dyeing  being 
carried  out  by  what  are  to  be  regarded  as  clumsy  and 
laborious  methods  in  comparison  with  the  ordinary  pro- 
cesses of  dyeing. 

Thirdly,  the  commercial  side  of  the  problem  was,  of 
course,  an  attractive  one  ;  Indigo  dyeing  was  high  priced, 
and  stood  for  a  high  standard  of  excellence.  Substitutes  for 
this  dyestuff  would,  in  consequence,  have  a  large  demand. 
This  striving  to  replace  Indigo  in  many  of  its  applications 
by  cheaper  products  and  those  more  easily  applied,  has  led 
to  the  result  that  there  are  more  blue  dyestuffs  known  than 
any  other  colour,  and  this  is  especially  true  of  those  which 
have  their  chief  application  to  cotton. 

We  may  be  sure  that  it  was  not  long  after  the  artificial 
dyestuffs  had  been  firmly  established,  that  the  attention  of 
colour  chemists  was  focussed  on  Indigo,  with  the  certain 
result  that  the  chemical  nature  and  constitution  of  this  body 
was  soou  ascertained.  The  next  step  was,  naturally,  its 
synthesis  and  its  preparation  by  this  means  on  a  com- 
mercial scale.  The  solution  of  the  problem  relating  to 
the  constitution  of  Indigo  is  a  fascinating  subject  to  the 
student  of  organic  chemistry,  and  the  results  which  have 
been  obtained  torm  a  beautiful  demonstration  of  the 
truth  and  validity  of  chemical  theory  and  philosophy. 
The  successful  synthesis  and  commercial  preparation  of 
this  dyestuff,  which  soon  followed  the  knowledge  of  its 
chemical  constitution,  has  been  one  of  the  most  brilliant 
achievements  of  technical  chemistry,  and  exemplifies 
in  a  most  striking  manner  the  superiority  of  scientific 
methods. 

II.    The  Constitution  of  Jndiyo. 

A  full  discussion  of  the  chemical  studies  involved  in  the 
demonstration  of  the  proper  constitution  of  natural  Indigo 
would  be  a  too  involved  and  lengthy  task  for  the  scope  of 
this  paper  -,  but  in  order  to  understand  and  appreciate  the 
working  out  of  its  synthesis,  it  will  be  necessary  that  we 
review  in  a  cursory  manner  the  leading  points  which 
resulted  in  the  establishment  of  the  chemical  formula  of 
Indigo. 

Indigo,  as  it  exists  in  the  plant,  appears  to  be  combined 
in  the  form  of  a  glucoside,  which  is  known  by  the  name  of 
indiron.  This  substance  under  the  bydrolysing  influence 
of  acids  or  of  an  enzyme  i-  resolved,  like  other  natural 
glucosides,  into  a  glucose,  there  also  being  formed  Indigo- 


tin,  which  is  Indigo  Blue.     The  reaction  proceeds  accordir 
to  the  following  equation  :  — 

SC^H^NO,;  +  4H..O  -  C.eH.oNA  +  6C6H10O(. 
Indiran.  IndiRotin.  Indielm-in. 

The    formula   of    Indigo   here   given    was    establ 
Sommaruga   by  analysis  and  determination  of  its  vapo 
density,  its  empirical  formula,  CsH,NO,  having  been  pr 
viously  ascertained  by  Crum  and  Laurent.    In  1865  Bae< 
undertook  a   systematic   investigation   in   reference  to  t 
chemical  constitution  of   Indigo,  and,  after  fifteen 
patient  labour  and  research,  this  chemist  and  his  collal 
rators  solved  the  problem,  and  effected  the  synthesis  of  tl 
dyestuff.     The  greater  part  of  the  work   was  of  theorcti, 
interest,  and  had  no  industrial  application,  and  it 
until  almost  twenty  years  more  had  |.,issed  that  the  probl. 
received  its   practical    solution.     But  it   was   the  work 
Baeyer,  in  ascertaining  the  constitutional  formula  of  Ind: 
that   laid   the  basis  of   all    the    future  chemical  work  • 
respect   to   tins  dvestuff,  and  for  this  reason  it  will  be  « 
to  review  the  main  points  of  the  problem. 

The     constitution    which     Baeyer    finally    assigned 
[ndigotin  was  the  following  : — - 

/CO  CO 

Now,  bearing   this   in   miuil,  we   may  understan  1 
was  deduced  from  the  following  reactions  and  d 
products  which  Indigo  was  found  to  give. 

I .   Indigotiu  is  converted  into  anthranilic  acid  by  osi 
tion  in  the  presence  of  alkalis  : — 


/CO.  ,  CO  x 

C,H4<         >C:C<  >C6H4 


.2C6H4/ 


Indigotin. 

COOH 


2HOH 


20, 


2C0» 


NH, 


Anthranilic  acid. 

From  this  it  is  easy  to  understand  the  formation 
aniline  by  the  distillation  of  Indigo  with  caustic  alk 
the  anthranilic  acid  being  further  decomposed  : — 


t'r.H, 


/ 


COOH 


\hh, 


C6H,N1I.  +  00 
Aniline, 


2.  Isatiu  is  formed  by  the  oxidation  of  Indigo  :— 


CO  ,  CO 

C,H4/         >C:C<         ><„H( 


0, 


-'CBH 


/O0\ 
\ 


N   < 
[satin. 


C.OH 


/  C0  \ 

2C6h/      )a 

Pseudo-isatm, 


At   first   isatiu  was  given  the   formula  of  its  tan 
body,  but   from   reactions   which  were   afterwards 
the  first  formula  was  assigned  to  it.     This  peculiaj 
ing  of  the  hydrogen  atom   from   the  imido  group 
Indigo  to  the  hvdroxyl  group  is  also  to  be  observed  in 
compounds  possessing  the  nature  of  inner  anhydri 
isatin.     The  successive  reduction   of  isatiu  yield-  in 
dioxindole,  oxindole,  and  fiually,  indole,  as   follows  (  q 
the  tautomeric  formula  for  isatin)  : — 


.  CO  v              II 
C,H4<  >CO 


(•6H4 


/ 


CH(OII) 


CH.,V 
C,H4'        ■>CO     - 


^-NH 

Dioxindole. 

yCH 


I  ■> 


Oxindole. 


°'"'<NH>a 

Indole. 
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:.  This  last  body,  indole,  was  prepared  from  ortho  nitro- 
namie  acid,  by  heating  with  iron  tilings  and  caustic 
ali:- 


CH:(  H.COOH      411.. 


trocinnamic  acid. 


/ 


CH 


\nh/ 


Indole. 


By  the  oxidation  of   indole.   Indigo  itself  was 
luced  :— 

(II  -jo 


again 


2C.H 


/ 


C.H, 


Ml  / 
(  0 


(II 


\ 


MI 


\ 


C   :   ( 


•/ 


(  0 


MI 


>C,H 


in  fact,  was  one  of  the  tirst  syntheses  of  In 
By   proving  oxindole    to   he    an    inner   anhydride    of 
-amidoplicny lacetic  acid,  the    formula    of    isatin    was 
out    in    a  logical    manner;    and    then,   from  the 
in  of  Indigo  by   the    reduction  of   isatin  chloride. 
ila  of  Indigo  itself  was  deduced. 

:i.   Syntheses  of  Indigo. 

r-t  synthesis  of  Indigo  was  effected  in  187(1  by 
oid  since  then  numerous  chemists  have  accom- 
■his  by  a  widely-different  series  of  processes, 
more  important  of  these  it  will  be  our  purpose  to 

*   .VUII7J    (Baeyer  and   Emmerling,    187(>). — Tin- 

Ited  with  phosphorus  pentachloride,  gives  isatin 

inch  on  reduction  is  converted  into  Indigo : — 


Isatiu. 


I    .'ill 


!'(!.. 


C6H4 


/C°\ 


\ 


MI 


/ 


C:C 


CO 
C6H,<   x)c.Cl 

Isatiu  chloride. 

/CoN 


2H, 


XXH 


/ 


C6H4 


Indigo. 

■t.-elf  was  synthesised  as  follows: — 

h'rom  benzyl  chloride  (Baeyer,  1878).  -When  benzyl 

ited  with   potassium  cyanide,  benzyl   cyanide 

ed,  which  on  hydrolysis  with   alkalis  gives  phenyl- 

icid;  this,  by  reaction   with  nitric  acid,  furnishes  an 

mpoiind.     The  latter  on  reduction  is  converted 

e  corresponding  amido-body,  which  on  condensation 

hydrating  agent*  gives  oxindole.    Nitrous  acid  acting 

id.de  forms  a  nirroso-compound,  which,  on  reduction, 

Mo  the  amido-body,  and  isatin  is  finally  formed 

.tion  of  this  latter  compound  : — 


KCN 

II..CI 3 

■nde. 

HXO, 
il.lOOH => 


QH3.cn  ..ex 

Benzyl  cyanide. 


hydrolysis. 


C6H, 


/ 


CH,.Coo|[ 


3H. 


icid. 

1  B..COOH 


\  X(  1 

<»-nitrophenyl-acetic  acid. 


-H.,0 


Ml, 


I    II 


/  CH-  X 


II. Vi  1 


\ 


pbenyl-acetic  acid. 

.N.oll 
alanine. 


XH. 


/ 


CO   — 


Oxindole. 


C.OH 


.'H, 


C6H4; 


C.H4  / 


/°U< 

Aniido-ox  indole 
CO 

xC.OH 
N  ' 
Isatin. 


NIL, 
C.OH 


id 


''.  :i; 


■     acid     (Claisen     and    Shadwell).— 
m  nitration  an  ortho-nitro-derivative  ; 
I  phosphorus  penta  chloride  on  this,  the  corre- 
,  n.tro-benzoyl  chloride  is  produced.    The  chlorine 


i*  replaced  by  the  cyanide  radicle  by  means  of  silver 
cyanide,  and  then  on  saponification  the  nitro-phenyl- 
glyoxylio  acid  is  formed.  This  latter  body  on  reduction  is 
incited  into  the  amido  acid,  which  condenses  with  the 
elimination  of  a  molecule  of  water  to  form  isatin  : 


CsHs.COOH 
Benzoic  acid. 


II  Mi 


C6H4 


y  COOH        PCI6 


X 

xXo 

o-nitro- benzoic  acid. 

/CO-C1     AgCN  /CO.CX     saponified. 

QH/  >    c6h/  _ ,. 

xXO»  xXo„ 

o-nitro-benzoyl  chloride.  ,1  nitro-benzoyl  cyanide. 


CO.  COOH     3IL. 


"-llltro-phenyl-L'Ive\\  lie 

acid. 


>     c„H, 


/ 


CO. COOH     -H.O 


\v 


MI 


e-imiido-phciiyl.glyox- 
ylic  acid. 


1    H   /         >C.oII 

x  N  f 

Isatin. 

(2)   From  indoZe  (Nencki,  1875).— When  indole  is  oxidised 
by  means  of  ozone  under  suitable  conditions,  it  is  converted 

into  Indigo  ;  — 


2C..H, 


/ 


CH 


20., 


Nch  _i  .11 


/co\ 


C:C 


/ 


CO 


' 


\\h/  \xh/       \KH' 

Indole.  Indigo. 

Indole  itself  was  synthesised  as  follows  :  — 

(«)  From  ortho-nitro-cinnamic  acid,  as  has  already  been 
indicated  above. 

(6)  From  ethyl-aniline  (Baeyer  and  Caro,  1877).— The 
vapours  of  ethyl-aniline,  on  being  passed  through  a  red-hot 
tube,  condense  to  the  closed  indole  rinf  ; 

—  2H~  ,  CH 

C,Hi.NH.CH,.CH, »-        c«h/         \  CH 

xnh' 

Ethyl-aniline.  lniole 

(3)  From  ortho-nitro-cinnamic  acid  (Baeyer  1880)  — 
This  was  the  first  synthesis  which  was  patented.  The 
propiolic  acid  compound  was  also  used  in  printing  in 
connection  yvith  sodium  xanthate  for  the  production  of 
Indigo  directly  on  the  iibre.  Ortho-nitro-cinnamic  acid 
being  a  body  containing  two  unsaturated  carbon  atoms' 
combines  with  two  atoms  of  bromine  forming  a  dibrom- 
denvative  This  latter  compound,  on  treatment  with 
caustic  alkak,  loses  two  molecules  of  hydrogen  bromide 
whereby  the  corresponding  phenyl-propiolic  acid  is  pro- 
duced ;  and  this  substance,  on  being  warmed  with  an  alkali 
is  converted  into  Indigo  : — 

CH:CH.COOH  Br3  ,CHBr.CHBr.COOH 


CH, 


\ 


X(  I,. 


■-'-iiitro  cinnamic  acid. 


♦  QH  / 

xNOa 
dibrom  6-nitro  cinnamic  acid. 


J.NaOH 
>      C,H4 


C-C.COOH 
NOa 


Indigo 


"  nitro-pheuyl- propiolic  acid. 
(4)  From    dinitro-diphenyl-diacetylene    (Baeyer)  —The 
production  of  Indigo   from   this    body  furnished   chemists 
with  a  proof  that  all  of  the   carbon  atoms  in   this  dvestuff 
were  linked  together. 

,STO,    XO„x  h:SU4 


/ 


'\, 


C'H.<  >C6H4 

Dinitro-diphenyl-diacetylene. 


C6H4 


,  CO 


CO 


/LU\e,;/LU\ 


3H, 


C6H4 


X   N   <  I     I   >   X   / 

xo  0/ 

Di-isatogene. 
/CO,  A'O, 

w<ra>c:c<Kfl)w 

Indigo. 


I 
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From  orlho-nitro-benzatdehyde  (Baeyer  and  Drew- 
gen).— When  acetone  i>  allowed  to  condense  with  nitro- 
beoialdehyde.  the  osnal  ketone  bodv  is  foruicd,_which  in 
turn  suffers  an  inner  condensation  with  the  elimination  of 

.1  molecule  of  water  and  the  splitting  off  of   acetic  acid, 
resulting  in  the  Formation  of  Indigo  : — 


,11 


/ 


lilt) 


I'.H. 


\nOj 

•-mi i-o  beraaldohyde. 

i  llu>U).L'II,..(  u.t'll 
NO 


.I.     'one 

> 


Indigo 


(6)  /'/"mi  brom-acetanilide  (Flimm)  (this  Journal,  1890, 
881). — This  body  is  formed  by  the  action  of  aniline  on 
bromacetyl  bromide;  by  treatment  with  caustic  alkalis  it 
is  converted  into  indoxyl,  which  on  oxidation  gives  rise  to 
ludigo  :  — 

Ktlll 
CHj.NH.CO  CHj.Br > 


Bromiieetamlide. 

c.h/C(0H)\ 

x     MI     / 
Indoxyl. 


I'll 


Indigo 


In  carrying  out  this  reaction,  it  is  recommended  to  heat 
equal  parts  of  bromacetanilide  and  caustic  potash,  until  a 
homogeneous  melt  is  obtained.  This  is  dissolved  in  dilute 
acid,  and  ferric  chloride  is  aided,  which  causes  the  pre- 
cipitation ef  Indigo.  The  yield  of  the  dyestuff,  however,  is 
very  small,  being  only  about  4  per  cent. 

(7)  From  phenyl  amido-acetic-acid  (Heutnanti)  (this 
Journal,  1890,  1121). — This  substance,  otherwise  known  as 
plienyl-glycocoll,  is  fused  wiih  two  parts  of  caustic  potash 
out  of  contact  with  the  air.  After  cooling,  the  melt  is 
dissolved  in  water,  and  a  current  of  air  is  conducted  through 
the  solution,  which  causes  the  precipitation  of  pure  Indigo. 
By  using  phenyl-glycoeoll-o  carboxylic  acid,  the  Indigo  is 
formed  at  a  lower  temperature  of  fusion.  Iu  the  reaction  it 
is  probable  that  Indigo-white  is  first  formed,  and  this 
body,  by  the  oxidising  influence  of  the  air,  is  converted  into 
Indigo:  — 

KOH 

C,H,.NH.CH,.COOH > 

Phenylftlycocoll. 

((Oil). 

til,/  |  >Cll.tII 


/C(OHK 

>C6H4 


Indigo  white. 

o, 

> 


heating  with  acetone  and  caustic  potash,  is  contorted 
chlorindigo,  from  which  Indigo  itself  is  obtained 
reduoti  in  : — 

CI  /till  I        HN'tt 

C,H,.CHO    ->    Cll  /  CsH,^! 


Indigo 

A  v. niation  of  this  synthesis,  i-  to  heat  a  mixture  of  equal 
molecules  of  aniline  and  monochloracetic  acid,  with  three  to 
four  parts  of  caustic  soda  until   the  fusion   becomes  orange 

in  colour.  The  melt  is  dissolved  in  water  and  a  current  of 
air  is  passed  through  the  solution,  whereon  [tidig  ■  is  pre- 
cipitated. The  yield  is  about  9'5  per  cent.  In  this 
synthesis  the  aniline  and  chloracetic  acid  first  react  to  form 
phenyl-amido-acetic  acid,  which  is  then  converted  into 
Indigo  as  already  indicated  above  (this  Journal,  1891,  827). 
By  the  action  of  fuming  sulphuric  ac'd  on  phenylglycocoll, 
Indigo  Carmine  may  be  formed  ;  one  part  of  phenylglycocoll 
is  mixed  with  20  parts  of  sand  and  then  added  to  20  parts 
01  sulphuric  acid,  containing  80  per  cent,  of  anhydride,  the 
being  Kept  below  80°  C.  A  yellow  liquid  is 
obtained,  which  is  mixed  with  sufficient  concentrated  sul- 
phuric :ei,l  to  combine  with  the  excess  of  sulphuric 
anhydride  present.  The  liquid  assumes  a  blue  colour,  and 
yields  Indigo  Carmine  on  being  salted  out.  The  yield  is 
about  60  per  cent. 

From  Benzaldehi/di    (Muller,  1883) The  chimin. i- 

il    benzaldebyde  yield-    uieta-chlorbenzaldehyde ;  on 

nitration  this   yields    the   ortho-uitro-derivative,   which  on 


'\ 


Clt» 


Bensaldehyde. 
acetone 

KOH 


Chlor-benxaldehyde. 


rliloiiiidigo 


Will, 

Idehj 


nitro 


(y)    From  Nttrotohtmt     (lieissert). — t  hi    heating   n 
nitrotoluene    with    oxalic   ester  a    nitrophenyl 
aeid  is  formed  ;  on  reduction  this  yields  an  inner  anhj 
which  on  oxidation   gives   Indigo.     The  yield 
23  ner  cent.  : — 


C.H, 


/ 


CH3     oxalic 


^  Nt  e       ester 

I'H     v 


c,n, 


/ 


CH.,  rii.t  null 


I  fiH 


/ 


\ 
C.COOH 


No. 


Mi 


N(OH)' 


i  loi    /'nun   Naphthalene.—  This  synthi  • 
latest  development  of  the  subject,  and  is  the  one  on  »l 
principally"  based  the  commercial  success  of  synthetic  I  .■ 
It    really    includes    lleuinann's    process  of   using    p 
glycocoll-ocarboxylic   aeid   as   has   been   tlesi  i 
but  it  derives  this  latter  body  from  naphthalene  in  a  u    • 
that  allows  of  its  practical  commercial  application, 
been  found  that  if  naphthalene  be  treated  with  ftiinii  ( 
phuric  acid   it  is  decomposed  into  phthalic  acid;  tin-  « 
is   then  converted   into   phthalimiaV,  and   thence  in  v 
thranilic  acid.     By  the  action  of  chloracetic  acid  thi  n 
is  transformed   into   the  phenylglycocoll   compound   I 
which  Indigo  is  then  made  in  the  manner  alrcad; 


H.Stl, 


CtH4 


/ 


(OI)H 


Naphthalene. 


\C00H 

Phthalic  acid. 


C6H 


,,, 


C,H4 


/ 


iiioll 


'\mi,, 

Vntliranilic  acid. 


<-.H, 


/ 


('()(  HI 


'\nh.ch,.cooh 

Phenylglycocoll-o-carboiJ 


t.H4 


-Ml/ 


CH  COOH 


Intl 


The  early  syntheses  of   Indigo  were  of  litt 
to  the  manufacturer,  as  the  yield  of  dyestuff  was  in- 
and    the  materials  employed   for   its    production   , 
expensive    to   allow  of  its   being  manufactured  Oil 
mercial  scale,  in  competition  with  the  natural 
first,   the    most    promising   synthesis    appears! 
which    used   ortho-nitrobenzaldehyde  as   a   H 
and  the  methods  for  making  this  compound  wt 
perfected,  as  to   bring   it  within   the  limit   ol 
industrial  preparation  of  Indigo.     But  at  this  poio 
difficulty  arose  which   was   impossible   to   si 
raw  material   for  the  preparation  of  the  nitre 
is   toluene,  and  it   appears   that  for  every  part  ■' 
finally  produced  by  this  method,  there  is  requin 
four  parts  of  toluene.    As  the  annual  consumption  I 
for    the    entire    world    is    estimated    at    about   1 
pounds,  and   as  the  total  production  of  toluene  i'  ; 
not   much   surpass   this  figure,  it   means   thfl 
output  of  toluene  would   have  to  be  quadrupled  i 
satisfy   the   demand  of  this  chemical  tor  the 
of  Indigo  alone,  to  say  nothing  of  its  other  u 
that  in  order  to  successfully  compete  with  the  Q 
the  artificial   product  must  be  capable  of  brit 
quantity  sufficient    to   supply   the   world-    pri 
for  that    dyestuff.      As   toluene  i-    derived  fro 
industry  in  connccti   u  with  bcu/.ol,  and  siuCI 
tolueui    obtained   means  also  four  parts  of  b  I 
hi  necessary  for  the  manufacturer  to  creat' 
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i!  extra  amount  of  the   latter  product  in  order  to  make 

toluene  commercially  available,  and  such  a  task  would 

than   making  Indigo.      It  was  then  that 

ration  of  the   phenylglyeocoll   compound   was  dis- 

rersdfrom  naphthalene,  and  the  known  method  of  making 

thalic  acid  by  oxidation  with   fuming  sulphuric  arid  was 

This  method  furnished  a  raw  material  which 

t  both  cheap  and  abundant ;  in  fait,  there  ».i-  a  surplus 

naphthalene,  and  a  quantity  sufficient  to  supply  : •  1 1  the 

uaods  of    the    Indigo   trade.      It  is   interesting  to    note 

it  in  this  connection,  another  important  development  in 

i*trial    chemistry    was    effected,    and    one    which    will 

niually  have   considerable    influence  on   other  lines  of 

iidea    synthetic  Indigo.      It    was   found  that    the 

i  chamber   process  for    the    manufacture  of  sulphuric 

I  was  not  adequate  to  the  production  of  the  enormous 

-  of  fuming  acid   required  for  the  preparation  of 

pbthalie  acid   from    naphthalene,  so   the   new  sulphuric 

I   process,   known   as  the  "contact"   method,  was   per- 

1  In-    Badische    Company,   to   whom   this  valuable 

rk  was  due.  have   become  in    consequence,  the  largest 

ilucers  of  sulphuric   acid   in   the   world,  and   are   using 

D8  of  the  finning  acid  annually  for  the  prepara- 

of  their   phthalic  aenl.       In    the    manufacture  of  the 

i   chemical   employed,  tin mochloracetic  acid, 

.-  quantities  of   pure  chlorine   were   deuiauded.      The 
of  Weldon   and    Deacon    proved    to    he  unsatis- 
ind  the  attention  of  the  manufacturers  was  turned 
u    electrolytic    process    for   the    preparation   of 
i-ine    from  alkali  chlorides,   with    the    result    that   the 
hod  was  so  far  perfected  that  the  necessary  conditions 
realised.  Hence  the  chlorine  is   now  prepared  electro- 
ally,  and  is  used  in  a  liquid  condition. 
may  he  said  that  synthetic  Indigo  became  a  commercial 
ty  in    1897,  for   it   was  in   that  year  that   it   began   to 
ir  in  sufficient   quantity  to  seriously  compete  with  the 
ral   dye-stuff.      Since    then   the    amount    manufactured 
htUD  growing  wiih  great  rapidity — a  fact  which  may 
lade  apparent  by  a  glanee  at  the  following  statistics  :— 

Imports  of  Natural  Indiyo  In  Germany. 

I.li. 
I  irsl  six  hi- >ut lis  of  lS'.v.' i,77i  si i.-, 

1900 061,83/ 

nig  a  decrease  of  about  45  per  cent. 

rls  of  Synthetic  Indigo  from  Germany. 

Lb. 

First  sii  months  of  Is'.*' 1,191,700 

1900 2,085,  117 

mg  an  increase  of  about  75  percent.  Of  the  above 
it  of  synthetic  Indigo  exported  from  Germany  during 
irsl  six  months  of  1900,  the  United  States  took 
49  lbs. 

Import*  oj  Natural  Indigo  t»  England. 


Lli. 


Value,  boN 


2,610,445 


og  a  deer,  asp  of  about  40  per  cent,  in  one  year, 
-■ording  to  a  recent  publication  of  the  Indian  Govern- 
the  exports  of  Indigo  from  the  provinces  of  Calcutta 
ive  been  as  follows  : — 

Lh. 

17,24-2,000 

9,777,900 

"g  a  decrease  of  about  4:4  per  cent. 

-e  figures  an  verj  significant  in   their  meaning.     We 

''  behold  in  them  the  rapid  extinction  of  ihe  natural 

) .  which  forms  one  of  the  bulwarks  of  eastern 

nmercial  activity.     It  is  the  case  of  the  madder 

rnthelic  Ali/.ariu  over  again,  and  wc  can  haw 

ibt  as  to  the  outcome  of  the  strife.     It  is  merely  one 


in  ire  step  in  the   progress  of  industrial  chemistry  along  the 
lines  of  hum  in  ingenuity,  and  this   problem   having    been 
I,  the  time  is  ripe  for  the  development  of  other  fields. 


mm. -This  Journal,  May    1901,  page  445,  col.  2, 
line  :tO  from  top:    alter  "  (  e_\  lou  "  insert  "graphite." 


#ottinffl)flm  £>rrtton. 


Heeling  held  at  University  College,  on   Wednesday, 
Jane  5lh,  1001. 


PKOP.    I.    s.    kutini;,    K.U.S.,    u)    rB.K   CHALK. 


THE   i  ONSTirUTIOH   01?   GLASS. 

BY    W.    .1  V.  KSO  -.     L.R.C.S.,    UN    I  .    M.     RIi  ii, 

Thk  constitution  of  glass  has  been  the  subject  of  n  great 
deal  of  work  at  different  times  by  mam  workers.  The 
result  of  these  labours  is  that  there  are  several  views  held 
"ii  the  Bubject.  Sometimes  one  hears  the  chemical  formula 
of  a  glass  used  with  the  same  degree  of  assurance  as  that 
of  sulphuric  acid,  the  inference  being  that  a  glass  may  be 
considered  as  a  definite  chemical  compound. 

The  view  that  glasses  are  "  mutual  solutions  "  of  silieates 
has  found  much  favour,  l'o  quote  Benrath  (Die  Glas- 
fabrikation),  p.  25:  — 

"  If  one  considers  that  the  contents  of  silica  iu  commercial 
glasses  is -very  variable,  and  that  at  a  higher  temperature 
more  of  this  acid  can  be  taken  up  than  can  be  retained  hy 
the  glass  as  the  temperature  falls ;  that  further,  felspathic 
minerals  inaj  be  taken  up  and  again  separated  by  a  molten 
glass;  finally,  also  sulphates,  phosphates,  borates,  metallic 
oxides  and  metals  (gold)  may  enter  into  the  constitution  of 
glasses,  it  would  appear  that  these  facts  allow  of  no  other 
explanation  than  that  commercial  glasses  are  quickly 
solidified  solutions,  not  only  of  different  silieates  in  each 
other,  but  even  solutions  of  basic  oxides  or  silica  and  other 
salts  and  metals,  in  molten  silicate.  Whether  in  all  glasses 
some  fundamental  silicate,  a  compound,  say — 

Na,( ) . ( Sal  1 .  6SiO,  or  Xa._< ) .  CaU .  4Si(  i  . 

is  to  he  taken  as  the  solvent  or  not,  must  remain  a  question 
so  long  as  nothing  more  definite  is  known  than  at  present  ; 

Fig.  A. 


Negative  Glass.    Etched  x  so. 
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retmarrj  of  tin  observations  appear  lo  speak  for  such  an 

''TiT\he  "other  hand,   D.imas   (Coraptes   Kend.  1855,  40, 

en   fpeataof  glass  as   being  "an  indefio.te  mixture  of 

^Cates»fandmsuppoW  this  contention  man, 


,„  six-sided  plates  which  .1,.  not  lie  in  close  contact.  Hi, 
,,,.,„„„  im.  filled  with  the  .uulevitrihed  matni 
which  we  ma}  consider  as  the  solidified  mother  hq 
the  s-rarated  crystals.  A  mechanical  separation  ol  Ohm 
portions  is  nol  possible,  and  so  the  analysis  ol  a  mixture  ol 
at  least  two  unknown  bodies  gives  no  clear  insight  inio  toe 
constitution  of  i  iiher." 

Fig. 


,  lock  (Glass.     Etched 


acts  may  be  cited.  9  The  phenomena  of  devitrification  afford 
9I  oo'evidence  ;  for  it  has  been  shown  that  this  change  » 
the  character  of  a  glass  is  due  to  crystaU.sation  of  one  or 
more  of  its  oonstituente.  To  quote  again  from  Benratb 
(lOia*.    p.    20)  :    "  It    a]. pears  that   the    composition   of!  the 

Kg.  I 


Sheet  Glass  (Chance  Bros.).     Etched,  dil.  EM! 


\\\  suitable  chemical  means— fractional  solution— it  I 
been  possible  to  separate  a  devitrified  glass  into  distil 
constituents.  In  one  ease  free  silica,  and  in  auotl 
felspathic  minerals  have  been  recognised.  _ 

It  would  thus  appear  that  a  devitrified  glass  13  ■ 
aeneous  mixture,  and  while  support  is  lent  to. th 
that     the    original     uudevitrified     material    is    Ukeww 


Shj  i  ,   i,i  \at  ii  hanci   Bros.).     Etched  x  50. 


crystalline  portion  ol  a  devitrified  glass  differs  from  the 
amorphous  matrix.  The  difference  is,  however,  not  great  ; 
uor  could  one  expect  it  to  be  so,  for  the  devitrified  glass 
consists  almost  entirely  of  an  entauglemeut  ol   tine   needles 


Watch  Glass.     Etched  x  SO.     Stars. 

mixture  it  cannot  be    accepted  as  concl 

can  conceive  the  formation  of  such  a  beterogeoec 

ture,  when  a  glass  is  devitrified  by  being  kept  for  » 
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at  a  hifjh  temperature,  "ii  the  assumption  that  ore 
aling  with  a  mixture,  more  or  less  homogeneous,  and 
an  agglomeration  or  segregation  of  the  constituents 
.  place  giving  iis«-  to  crystalline  forms.  But  on  the 
il  i-  also  conceivable  that  there  is  n  real 
ion,  as  described  by  Benrath,  supersaturated  at  a  high 

Fig.  F. 


[Watch  Glass.     Etched   x  50.     Kod, 


ture  with  some  definite  silicate  or  other  compound 
[dually   crystallises    out.      Hence    the    facts     ol 
:ation  may  leuil  support  to  either  theory 


fluoric  acid  it  is  etched,  and   n scopic  crystalline  formi 

ii    detected.     Such  forms  are  clearly  indicated  in  the 
micro. photographs   shown    below,    ami    which    have    beei 

pre] 1  according  to  Leydholt's  method,     It  will  be  seen 

that   common  -licet   glass   (Chance  Bros.),  the  glass  of  a 

Fig.  H. 


Fig.  G. 


Hard  Crown  (Chance  Bros.),      x  50. 

photographic  negative  and  cover-glasses  used  in  the  labora- 
tory all  show  well-developed  crystal  forms  or  at  any  rate 
forms  strikingly  similar  to  those  detected  in  sections  of 
obsidian,  pitchstones,  &c,  under  the  microscope.  In  every 
case  the  forms  are  starshaped,  or  rods  with  crystalline 
radiations  on  both  sides,  and  are  particularly  well  developed 

Fig.  K. 


kd  Crown  (Chance  Bros/ 


Etched    x  50. 


Etched 


'V  Leydholt   (Comptes  Rend.,  1852   34   5651    i-        in   t,le    Slass   ot    -l    sensitive  plate.     There   is  also  shown 
.!  in   this   mnn... .,;.-.,,       u  .  t_       ,    .T'  *^'  h     '         the  annearanee  of    the   class  snrfum.  n.l.on    ..  ...i   „r...n   u— 


'his  eonnectiou.     He  found   that   if  a  clear       th°  uPPearancc  of   tlle  8lass  surface  when  acted  upon  by 

s,  in  the  condition   in  which  it  solidified  from        ,lill1te    "yi'roBuorie    acid.       In    this    case    the    surface    is 

'     subjected  to  the  action  of  concentrated  hydro         irregularb"  broken  up,  with  no  sign  of  crystalline  structure. 


- 
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;  ["he  tV>rui>  developed  on  the  surface  of  a  lead  glass  are  very 
diffen  in  In  i  verj  case  examined — lense  optical  '"at  Rla«s, 
light  optical  flint  glass  and  soft  crown  glass  (containing 
oxide  of  lead)  from  Messrs.  Chance  Bros.,  the  same 
characteristic  Forms  have  been  developed  with  no  trace  of 

Pie.  L. 


Light  Flint  (Chance  Bros.) 


the  forms  common  iu  ordinary  glasses  or  optical  glass  free 
from  lead.  They  consist  of  sets  of  parallel  -  curved 
filaments  extending  ou  both  sides  of  an  axis  to  varying 
distances.  In  different  glasses  the  curves  are  surprisingly 
similar  and  may  in  many  cases  be  actually  superposed. 
1 1  would  hence  appear  that  the  formation  is  not  due  to 
accidental  irregularity  in  texture  of  the  glasses. 

It  would  tints  appear  that  the  ideas  now  prevalent  as  to 
the  structure  of  steels  and  alloys,  aud  which  are  based 
largely  on  the  crystalline  forms  developed  by  etching 
polished  surfaces,  must  be  extended  to  glass,  for  we  see 
that  even  the  best  optical  glass  presents  similar  phenomena. 

To  further  elucidate  this  p  lint  it  would  appear  that  the 
regular  chemical  methods  are  bound  to  fail,  for  the  only 
means  of  opening  up  these  compounds  result  in  their  de- 
composition. The  proximate  constituents  of  the  glass  are 
destroyed  in  the  effort  to  separate  them. 

Certain  physical  ineth  ids,  however,  seemed  t<  us  worthy 
of  trial.  We  argued  that  if  glass  is  a  definite  chemical 
compound  all  parts  of  it  should  be  possessed  of  exactly  the 
sane'  physical  properties,  no  matter  how  small  the  pieces 
of  glass  examined  may  be.  The  same  would  be  ■.  p  icted  if 
•_'las-  i  a  "mutual  solution"  of  sili:at-s.  Applying  tlu 
term  "  solution  "  in   its  stri  the  substances  are  in 

such  a  condition  that  unless  the  degree  of  division  is 
molecular  in  its  fineness,  all  particles  must  be  possessed 
of    the  same  properties,  and    have  the    same    composition. 

Hence,   whether  glass    is   a    definite    chemical   c pound 

or  a  mutual  solution,  physical  methods  would  lie  expected 
to  fail  in  bringing  about  a  B  paratiou  of  the  material  into 
distinct  proximate  constituents.  If,  however,  glass  is  but  a 
more  or  less  uniform  mechanical  mixture  of  various  com- 
pounds, it  appeared  to  us  that  a  physical  method  of  attack 
might  be  successful.  Differences  in  specific  gravity,  hard- 
t;  and  toughness,  would  be  likely  to  exist  between  the 
different  members  of  the  mixture,  and  taking  advantage  of 
these  differences  it  might  be  possible  to  effect  at  any  rate  a 

partial  Separation. 

Experiments  on  these  lines  have  been  carried  out,  and 
tin  n  uli  seem  tu  how  ili.it  tie  theory  of  mechanical 
mixture  i-  likely  to  be  correct.  Nect  ssarily  the  homo- 
geneity of  the  mixture  will  be  different  iu  different  glasses, 


according   to   the   processes  adopted  in    the    tnanufacti 
The     more    complete    and    prolonged    the    fusion 
batch,  and    the  more    vigorous   the   agitation  of  the  "I 
the  greater  will  be  the  homogeneity  of  the  mixture.     \\ 
the  verj  best  glasses,  for  instance,  optical  glasses,  therel  ■ 
one    would    not    expect    to    find    this    physical    method 
separation  to  be  so   successful   as   with  commoner 
Yet  the  circumstance  that  a  separation  in  such  a  ca< 
be  impossible   would   uot    necessarily  condemn   thi 
The  fact  would  be  indicated  that  the  components  have  I  1 
so   intimately  mixed,  or   so   finely    scattered   thrum 
other,  that  physical  means  fail  to  get  between  the m  I 
separation. 

Paraday .  by  ex  (mining  tin  higher  and  the  lower  no 
of  a  dim  glass  hatch,  has  been  able  to  show  a  difu 
chemical  composition.     The  lower  layer  of  glass  w  ; 
in  lead  oxide,  and  therefore  heavier,  than  the  uppi  i 

In  our  experiments,  however,  we   have  sought  to  ■' 
mine  whether  such    difference  might  nol  also  i 
different  portions  of   a   small  piece  of  glass,  not  ,  - 
2  e.c.  in  volume.      In  Faraday's  experiments  the  di 

Fig.  M. 


Soft  Crown  (Chance  Bros.).     Ktched  * 

would  he  explained  by  assuming  the  heaviest  portio 
hatch    had    settled    out.      I'siug,    however,    91 
volume  of  glass  as  we  have  used,  this  settliug  is  ou  t  • 
question. 

The  problem  was  investigated  as  follows :  — 
Several  lead  fritts  —  which  are  glasses  used  by  pc  " 
glaze-making — and  which  were   quite   clear  excep'  ' 
presence  of  a  few  small    bubbles,  were   ground   in    I 
and  the  lightest  or  finest  material  was  floated 
to   time   with  water   into   a  Sehoue's  Klutriatiol 
From  this  ground    material    the  finest  and  lightest 
were  separated   by  a  current    of  water  ha 
about  0-7  m. m.  per  sec.     Tie   maximum  dial 
particles  would  not  exceed  001  man.     The  |. 
over    by    the    water    and    the    coarser    n  maindci 
apparatus    were   dried   at  100    C.  and   the  eon 
oxide  determined.     The  method  of  analysis  Wl 
The  fill t  (()■")  grin.)  was  decomposed  at  a  gel 
platinum  dish  with    ">  c.c.  of   re-distilled   hydroflu 
A    lew  drops  of  concentrated   sulphuric  acid  »■ 
and    ihe    whole   evaporated    to   dryness  :md 
until   all    silicon  fluoride  and   acid    I'litiu 
The  residue  was  moistened  with  hydn.il 
evaporated  with  sulphuric,  acid  to  ensure 

pu  il I  In     residual    sulphati 

hydrochloric  and  and  the  I.  ad    pre'  ipitati 
hulphuretttd   hydrogen.      This,   was   filtered, 
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,  ,1  in  :i  porcelain  crucible  with  a  drop  of  nitric  and 
liurie  acids  mill  weighed  as  lend  sulphate. 
ie  following    table   -hows   the    results   obtaiued    with 
•  us  fritts  : — 


Material  Carried  ovi-r  by 
I  ol  Water  tr  7  mm. 
■  cond. 


Material  lefl  in  I  luti 
Apparatus. 


PerCent.  PbO. 

Per  Cent.  I'liO. 

82-24 

83-9 

RJ'69 

S5-24 

SI -92 

WS 

ST  26 

S8"5 

Sill 

177 

is-.; 

M'  i 

3S"8 

il'1 

:;7:;s 

.in  Ibese  results  it  is  plain  that  in  every  case  the  finest 
.n  has  a  lower  percentage  of  lead  oxide  than  the 
n. Ut.  The  average  difference  is  about  Id  per  cent  of 
i.'i  contents  of  the  tine  fraction. 

se  variation-  in  the  analyses  mni  be  due  either  to  real 

i.i-  in   the  composition  of  the  two  portions  of  the 

intaminatii  n  of  the  finely  ground  portions  with 

ial   ground   off  the  mortar   and    pestle    used    in    their 

ration.     In  the  latter  rase  the  contamination  would  be 

dingh    fine   condition   and    would    therefore  lie 

.nd   with    the   linest    fractions  of  the   fritts,  in 

it   would  cause  a  reduction    of   the    lead   contents. 

loiot  was  examined  as  follows  : — One  of  the  fritts  was 

d  in  a  weighed   agate  mortar  and  the  finest   portion 

1    c.tt   with    distilled    water.      This    and    th arse 

adet    wete    dried,   and    the    lead    oxide    present    was 

II  "6  per  cent,  in  fine  fraction,  34  ■»;  ptr  cuit.  in 

fraction.     No  loss  of  weight  was   observed  when  the 

Fig.  1. 


VI8W  or  Elutriation  Apparatus 


rtar  and  pestle  were  re-weighed.     Henee  it  appears 

U  the  finest  poitions   were  not  contaminated 

rial  from  the  mortar,  and  that   therefore  there  is  a 

e   in   the   chemical   composition   of   different 

••i  these  -lasses  when  separated  in  thi-  way. 
h\ -ical  properties  taken  advantage  of  areprohal.lv 
liar. In,--- which  would   affect   the  ease  with 
s  material   may   he   obtaiued— and   aiso    specific 
Inflict  it  would  appear  to  us  that  the  last -mentioned 
|>  y  may  have  heeu  the  most  important  from  this  point 


Fig.  2. 


of  view  j  for  decrease  in  the  contents  of  lead  oxide  in  a 
glass  is  associated  with  a  decrease  of  fhi    specific  gravity. 
[Except  of  course  in  such  as   thallium  glasses  containing 
elements  of  greater  atomic  weight  than  lead],      II.  ma-,  if  all 
the  particles  oi  elass  submitted 
to  elutriation  were  of  the  same 
-I/.-  and  shape,   Buch   a-    pos- 
sessed  the  lowest  lead  contents 
would  be  the  first  to  be  carried 
over.     This  agrees  entirely  with 
the  n  suits  obtained.    We  doubt, 
however,  whether    the  specific 
gravity   was   the  sole   property 
taken   advantage  ofj    for  it   is 
well  known  that  glasses  vary  iii 
elasticity  or  resiliency  according 
to    lead   contents.     The  glasses 
containing    little     or    no    lead 
oxide    are    more     brittle    than 
those  with    higher    contents   of 
that  oxide.     Hence  it  might  be 
easier  t..  obtain  a   fine  powder 
from  the  more  brittle  constitu- 
ents of   a  glass  than   from   the 
tougher.     It   is,  henee,  difficult 
to  decide   whether   the  specific 
Elutriation   Apparatus,  gravity,  the  toughness  or   both 
Sectional  Diagram.         properties    were  the   agent-  of 
the  separation. 

The  following  are  the  com- 
plete  analyses  of  the  two  portion-  into  which  one  of  the 
fritts  used  was  divided  : — 


Finest  or 

Li^ht.'-t 

Portion.    t    Rescue, 

Silica 

4S-7S                16-06 
Sl-00             S4M0 
6-82                i-.-ii.i 
11-12              11-16 

2-2S 

Alkalis 

100 

mo 

These    results     may    he     expressed     in     formula:     as 

follows: — 


f  037  PbO 
Fine...  {  053  CaO  L-0-018  Al.,(),.2 

!  0-10  (NaK)2oJ 
ro-38  1'bl)  1 

1  0-52  CaO  U-015 

[0-10  (XaK),()J 


I6Si(  I,. 


Coarse 


Al,0,.l-96SiO,. 


From  these  formula;  it  would  appear  that  the  finest 
portion  is  almost  exactly  a  disilieate.  Assuming  ALU.  to 
be  a  base,  the  ratio  of  basic  to  acidic  oxygen  is  1:4-09, 
whereas  for  a  disilieate  the  ratio  should  he  1:4-  OO. 

It  seems  therefore  to  be  established  that  potters'  lead 
fritts  consist  merely  of  a  more  or  less  heterogeneous 
mixture  of  at  least  two  distinct  compounds. 

(  hir  attention  was  now  turned  to  commercial  glass,  for  it 
appeared  to  us  that  what  was  found  to  be  true  of  frit t - 
might  be  found  to  apply,  to  some  extent  at  any  rate,  ;.. 
ordinary  glass. 

The  first  £la--  examined  was  a  piece  of  a  clock  gla--  It 
was  prepared  by  grinding  ami  elutriation  as  previously 
ies.iibed.  The  line  and  coarse  fraction-  gave  the  following 
analyses  :  — 


— 

Fine. 

Coarse. 

71-nS 

8  :.i 
16-23 

n-7'J 
8'68 

711- 
2-00 

15-0S 

n-iir. 

1183 

Vlkulis 

100-2 

100-74 

Tie-  .  cpii  valent  of  the  alkalis  was  SS'25 


■-.-50 
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rbese  figures  give  the  followinir  chemical  formula  : — 


Fine 


[  0*66  Cat  I  1 

..  \  0-04  Mg<  I  f-0*08    UsO,.S    7"  SiOj 

[o-30  .  S  aK  '  <>    J 

f  0584  CaO  1 

<e  {  00    1  Mg<  '  >" 

In  382  iN.iKi.il  J 


,r.  sui„. 


The  fine  part  is  richer  in  the  lime  and  silica  principally. 

Daubiee  (Ann.  dee  Mines,  V  Serie,  1857, 12,  297)  has 
m  that  by  digestion  in  a  sealed  tube  with  superheated 
steam  at  a  high  temperatnre,  ordinarj  glass  is  decomposed 
into  quartz,  wollastonite,  and  alkaline  silicate.  It  would 
appear  thai  a  similar  separation  has  been  attained  by  our 
physical  method,  [t  can  he  shown  that  the  tine  part  may 
be  considered  to  consist  of  76  per  cent,  of  tin- original 
glass,  10-7  p  r  cent  of  wollastonite  or  similar  minerals, 
12*5  percent  of  free  silica.     (See  Appendix.) 

Similar  experiments  have  been  carried  ont  with  English 
flinl  glass.     Results  as  follows  : — 


Finest  or  Lightest       ,  ,,.]rM.  y,,,,.,;,,,,. 
Fraction. 


33-70 

0-90 

63-74 

Alumina  ami  ferric  oxide 

:u-5u 
048 
11-44 

ioo-oo 

Equivalent  of  alkalis:  Bee,  87*5;  coarse,  43. 

and  these  give  the  formulae — 

Fme  or  light...  {^$°,)s0    (l-USO, 

.  J0-542PbO  I,.,.,  ojo 

(  oarae  or  heavy  J  0.45g  (NaK  y  ,  j-3  Id  SiOs. 

1  lie  ilifferenee  appears  to  be  in  the  -ili.-ti  contents. 

Hat  here,  again,  one  cannot  say  what  particular  property 
has  been  taken  advantage  of.  Mr.  W.  J.  Pope,  to  whom 
our  best  tli  inks  an-  due,  suggested  that  we  should  try  the 
effect  of  methylene  iodide  on  our  separation  and  so  get  rid 
t  those  of  variation  in  specific  gravity.  The 
glass  was  finely  powdered  and  was  then  placed  in  methylene 
iodide  in  which  it  floated.  Benzene  was  added  until  some 
portion  of  the  glass  settled  out.  The  liquid  and  suspended 
glass  were  tlnu  decanted.  More  benzene  was  now  added  to 
The  suspension  until  the  whole  of  the  glass  settled  out,  then 
methylene  iodide  until  some  pinion  was  re-suspended.  This 
was  decanted  and  constituted  the  lightest  fraction  of  the 
glass.  On  analysis  the  light  portion  was  the  same  as  that 
ttriation.buttbe  heavj  part  had  the  following 
composition  :  — 

//.  ivy  Flint   Glaus. 

Silica 

Lead  oxide 

Aluminaand  ferric  oxide 078 

Alkalis U"28 

100-00 


►  3*06   Sit) 


lightest  fraction   may  contain  95  per  cent,  of  heaviest  f  . 
lion,  with  .">  per  cent,  of  free  silica 

The  specific  gravities  of  the  tine  portion  and  the  . 
a  whole  weie  3- 14  and  :>•!»  respectively. 

We  have  attempted  to   get  a   similar  separation 
constituents  of  certain  optical  glasses  received  from  M, 
Chance,  both    the  methylene  iodide  method    and  el  in 
being  adopted.      Hut  to  the   present  we  have  not  su 
in  getting   ail)  appreciable  ilifferenee    in    the  various    I- 
tions.     Though   the   development   of  crystalline    fi 
the  surface  of   these    glasses  by  the  action  of   hy" 
acid  betokens  some  want  of  homogeneity,  it   i>  not 
ently  pronounced    to  enable  our  method    to  detect  il 
fact    was,  however,  quite   in    accordance  with  our  exn  %. 
tions  on  the  grounds  previously  mentioned. 

It  would  hence  appear    that  glass  must   he  consider 
be  a  mixture  of  various  silicates  and   oxides   more  or  U 
homogeneous  according  to  the  method  of  manufacture  It 
ordinary  crown  and   flint   glass    the    mixture  is  suffici  It 
imperfect    to  allow  the  constituents  to  be   readily  si 
bv  grinding  ;   but  the  optical   glasses  show  a  much 
degree  of  homogeneity.     The   particles   of  the  u 
constituents    forming   the    mixture    appear  to   ha 
reduced   to   such   a  small    size,   and    to   be   so   in 
distributed  by  the  processes   of  manufacture,  that 
fails  to  separate  them.     Still,  we  can  couceive  that 
refinement    of  the    method  we  have   adopted,   it   rat  |b> 
possible,  even  in  these  cases,  to  briDg  about  a  Bepa 
fractionation  of  the  mixture.     Possibly,  how  ever,  tin 
of  sub-division  of  the   constituents  may  be  mole, 
so,  the  hope  of  effecting  physical  separation  would  !, 
be  ahandoned. 

As  to  whether  such  a  molecularly  fine  mixture  is 
considered  a  "  solution"  or  merely  a  mechanical  rui\t 
a  question  we  will  leave  to  the  physicist 

Appendix. 

Clock  glass  :  — 

ro-66CaO         "1 

Fine  portion^  0-04  MgO  i-0-08Al.O,.2 

|_0-30(NaK)..O  J 


Formula : — 

0-547  I'hO 

0-453  (XaK),OJ" 

from  which  it  seems  the  heaviest  constituent  of  the  flint  glass 
is  practically  a  trisilicate. 

That  this  glass  as  a  whole  is  not  a  definite  compound  nor 
H  mutual  solution  of  silicates  seems  to  he  plain  ;  for  it  will 
l>e  observed, on  comparison  of  the  formulae,  thai  the  ratio  of 
the  ha^e-  to  each  other  is  nearly  the  same  in  all  three  cases 
1-207;  I -19S ;  1*181),  but  the  silica  contents  vary 
much  more.  The  degrees  of  saturation  are  3 -35, 3- 13, 3-06 
in  the  lightest  fraction,  the  glass  as  a  whole,  and  the 
heaviest   fraction    respectively.      it   would   seem   that  the 


Coarse-  por- 
tion 


f  0  •  584  Cat )         I 
J  0*034  MgO         U  04AI  " 
[o-382(NaK).<>J 


Multiplying  each  coefficient  in   formula  for  fine  by 
as    to   obtain    a    formula    having    0-382    (Nal 
become — 

0-84  CaO 


005  Mg<» 


r 


01A.l2O3.3-438  Sil 


U-382  (NaK),d   J 
Deducting   the  formula  of  coarse  (2)  from  (3),  the  » 


.}» 


06  AM),:0*878  SiO. 


0-256  CaO 

0016  MgO  JO-uo  a**.:.-. 

which  may  be  represented  as,  molecularly, — 
0-27  (CaMg)O.SiOo  Wollastonite  or  similar 

mineral) 
0-60  free  silica, 

or,  in  percentages, — 

76  per  cent,  of  glass  as  a  whole, 
10-7  per  cent,  of  pyrcxenic  mineral, 
12*5  per  cent,  of  free  silica. 

The  small  amount  of  alumina  is  neglected. 


NINTH  JUBILEE  OF  THE  UNIVERSIT  I 
GLASGOW 


The    celebration      of 


the     4.',   th     Annivei- 
foundation  of  the  University  of  Glasgow  took  place 
12th  la-t  and  following  days.     On  next  page  wili  I  ' 
a  reproduction  of   the  address   presented  on  ] 
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nii'il  iif  this   Society  by   Mr.    Genrge  Beilbj    and  Prol 
i,     Henderson,    I)  Sc,  the    appointed  delegates   on    this 
111.-  address  was  engrossed  on  vellum  by  Mr.  \V. 


Grail)   Hewitt  of   tin-   County  Council    Scl I   oi   \n-  and 

Crafts,  :tlfi.  Regent  Street,  London,  W.    The  large  capital!) 
and  -nulls  were  in  rai  »ed  gold. 


TOTtx:  d\\KK-eUDRTiKCOUHTv\Vfo 

*  r^  ]")€  president  •&  Council  of  riicSocieuiof  Ouxnical  Industru  offer  tc>  the  CLniversUg  of 
Cjlasgoiu  tlKii-nK>*tlKcuti(Cxmgixmilaluvusonthcatli3u^  • 

tbeg  hcojciK>mmatco,torxpraxrifcthemondrish«p^  Pre-. 

^    su^alt(i'C^I^^(^.l\3ldu-scH^.tI).Sc,V'u:cPTX•sicl«Tlt..  o ax to tau. ece cu~> V 

1    Tno  time  in  the  lustorg  of  cxperinientaLScici'icc  has  there  been  ant)  harocVfast  line  divxd 
A    inq  Science  from  its  applications,  d:  the  President  rfcCoimcdof UicSocicli^of  Chanical  Indus 
trg  recognise  with  pride  that  among  tJicsons  of*tlK-C!nixvi"siti|  of"  Cjlasgoiu  havebca*  foui  id 
some  of  the most bi-ilUant cpcamplcs theuxnHohas scot , of  the  gaiius.uihich .luhile it  aims 
aftn'Cfccrrcisps  me  highest  qerKroJisations.is.at  the  sometime  .iiUaisclgcdiv«c.  to  the  bearing 
of  scientific  lams  &:  analogies  on  die  improvoTKiit  of  the  conditioi  is  of dailij  life  oV  mork . 
As  the  home  of  such  men  of  genius  as  IvdvHn, Lister,  or  CUatt.thc  (JxnuAaiHlijof  Cilasgoiu  a- 
rouses  the  sgmpcdhq  <fe admiration  ofaLlfoUoujcrs  c^apphcoSciaTCC.asgrrtpaihgano 
admiration,  mhidi  thef>rcsidcnt  <&  Council,  of  this  SocictufecL  theg  can  confid.cn  tig  express 

fOTthc.fbllcniKrscfcg>pUe6QTcmistru  aliens  o— — ^ooj ■■cssju/ -cc. "o^— — ^j} 

\^nMLCmmcf  likcejmutsha>^cu7pcar\*cttall.per^^ 
f  thcoigaruscboVsgstErrKiliccgjplicatiOTiof  S<^^ 

merit  .u>hich  is  stuLfar^rtJniccwTiplcte,  To  the  Qnivcrsttgof  Cjlasgcnu  belongs  thecrcdit  of  hax> 
inq  cstablishcb  the  first.  Chair  of  Chgiriccring  Science.;**:  the  picmceriuorLcfpUuitan.the  second 
holderof that  Chair,  in  research  as  cuclLas  intcaehing,hashaDav<o-^intportant-iriflucjia:on 
thelalerdeveloprncntsof  the  teaching  of  Gngineering.  Itmustbc  thceariicsttinshof aiLiuho 
arc  trulg  intercsteo  in  the  sgstamccac  applicati on  of  phgsicscvChernistrx^tolncliistr^.thcct 
the  Univxrsitgaf Cjlasgou)  mau.  in  the  near  future  beceinTcagrcatcejitrecfresearx^m  these 
Sciences  aV  in  their  application,  to  industriaL  problems. 


^  1">C  president  cfe  CounciLof thcSocietq  of  ChcmicaL  Industrg  ccmnctfoTgettlioAthe  Scottish 
Section  oftScSocictg  owed  much  of  its  carlg  success  to  theludpfulenengHcf  members  of  the 
ChcmicaLTl>cpartmerrtcf"thcUjuvcrsiti^^  at  least  oneocoasion  the 

u>hcAe.Socictghasbcxnthe>grucstc^the(Jrtiv^ 
ckinareasing  prospcrttX|thcPrxsidcr\t&  Council  tn^ 

betmcen  thcUniversitgcX:  thcSocietuaf  ChemicaLlndusb-g  ixithe.pasfcmag  bemaiiituinco 
St  evtoided.c5iresultmanu>recfeiTM>TvconnplcteccK>poxilioT^  aims. 


ppesiftctJ 


lurtud  anrj  patent*  ifttraturr. 


-General  Plant,  Apparatus,  and  Machinery 

-  Fuel,  i  eis.  and  Light 

-Destructive  Distillation,  Tar  Products.  Petroleum 

-Colouring  Matters  and  Dyest  utTs 

n.  Wool,  Silk,  4c 

-Dyeing,  Caliro   Printing,   Paper    Staining,   and 

Bleachinit 

Vikalis,   ami    Salts,    and     Non  -  Metallic 

Kleinenis 

-Glass,  Pottery,  and  Enamels 

-Buildine  Materials.  Clays,  Mortars,  and  Cements. 

-Metallurgy 

I  Ihemistry  and  Electro-Metallurgy 

-Jkta,  Fatty  Oils,  and  Soap 

-  and   Paints;    Resins,  Varnishes,  4c. ; 

India-  Ru.bl.er.  ic  

-Tanning.  I«ither.  Glue,  Size,  Bone,  and  Horn ; 
Ivory  and  Substitutes 

I -Manures,  *c 
-  arch.  Gum.  ic 
.-Brewing,  Wines.  Spirits,  Ac 


Pase 
561 
562 

566 
569 


574 
577 
580 
58) 
582 
588 

so: 

593 


XVIII. — Foods;  Sanitation  :   Water  Purification  ;  and  Dis- 

infectants 600 

XIX.— Paper,  Pasteboard.  Cellulose.  Celluloid,  ic 602 

XX.— Fine  Chemicals.  Alkaloids,  Essences,  and  Extracts  603 

XXI.— Photography 603 

XXII.— Explosives.  Matches.  4c 609 

XXIII.— Analytical  Chemistry i',17 

X  XIV.— Scientific  and  Technical  Notes 625 


597 
597 


''    th.-^-    -nocilicati  .ns    may    be  obtained    by   post   by- 
si  —  the  price  now  lixed  for  all  specifications    postage 
N  Dalton,  E-.0,.,  Comptroller  of  the  Patent  Office 
Buildings,  Chancery  Lane,  Ixmdon,  W.C. 


I.-PLANT.  APPARATUS,  AND  MACHINERY. 

PATENTS. 

Inrrustation    in     Steam-Generators  ;    Mixture  for    Pre- 

venting  .     A    vim  Frit/.  Vienna.     Eng.  Pat.  19,339, 

Oct.  89,  1! 

\  MiXTi'Ri:  is  made  of  about  30  parts  of  "  Japan  earth,"  24 
parts  each  of  "  barium  chlorate"  and  of  potash,  and  22  parts 
of  myrobalans.  which  mixture,  alter  powdering,  is  digested 
in  jo  litres  of  water.  The  insoluble  residue  may  he  sepa- 
l,(r  stirred  with  the  liquid  before  use.  Or  the  solid 
mixture  may  be  added  I"  the  Iced  water  in  the  proportion 
of  1  kilo,  to  each  cubic  metre  of  the  water.  The  "  barium 
chlorate  "  may  he  replaced  by  any  other  barium  salt. — E.  S, 
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.  Artificial;  Manufacture   of .  and  Apparatus 

tkerefitr.  W.  liuukelberg.  stcinhausm  Germany.  Bog. 
I'.it  20,639,  Nov.  18,  1'  00. 
1'iik  invention  relates  lo  a  press  in  which  Ihe  opposite  sides 
of  a  block  are  subjected  to  pressure  bj  plungers, 
"differentially";  the  upper  plunger  being  moved  twice, 
whilst  the  lower  one  is  moved  once,  or  vice  vers&.—3    W.  11. 

Vacuum  Filter*  or  Apparatus/or  Separating  Liquid  front 

1/    ,:  ials.  mill  tor    Washing  and  Saturatin ,    Materials 

u-Hh   Liquid,     C.   B,  Syraonds,  Wirksworth,  Derbyshire. 

From   T.   Breakell   and  W:   Hop  wood,  botli  of  Bolwar,. 

Venezuela.  Kng.  Put.  7723,  April  26, 
Tut-  apparatus  is  applicable  for  separating  liquids  From 
slimy  materials,  such  as  clays,  fine  -:m.U.  chemical  pre- 
cipitates, See.,  for  washing  such  materials,  or  for  saturating 
them  with  water  or  chemical  solution-.  It  consists  of  a 
revolvable  e\  Under  oi  b  irrel  bai  ing  a  periphery  adapted  for 
carrying  the  material  to  be  treated,  means  for  withdrawing 
iii  and  liquid  from  the  interior  of  the  barrel,  and  means  for 
tpplyins  the  material  to  the  periphery  of  the  barrel  and  for 
removing  a.      The   periphery    of   the   barrel    is 

covered  with  wire  gauze,  felt,  or  the  like,  and  a  filter  cloth, 
&c,.  and  takes  tip  the  material  from  a  suitably  arranged 
container,  the  removal  of  the  material  from  the  periphery 
being  effected  by  a  counterbalanced  scraper.  The  barrel  is 
carried  b)  a  hollow  perforated  axle,  which  is  connected  to 
n  suction  de>  ice.  Water  or  other  liquid  may  be  applied 
to  the  material  on  the  periphery  of  the  barrel,  between  the 
point-  where  the  material  is  taken  up  and  removed. — R.  A. 

FiVfer   Applicable   for    Use    in    Sewage    Treatment,    Ore 

Reducing,  and  the  like  Processes.     .1.  I.  l'ullon,  Leeds. 

From   E.  ('.  van    Blarcom,    Mexico.      Eng.   Pat.    7H84, 

April  28,  1900. 

\  -hi  CLKAKTHG  or  continuous  filter,  consisting  of  a  screen 

cylinder  carrying  the  filtering  medium.     This  rotates  so  as 

to  produce  the  desired  fluid  pressure.     There  i-  also  a  spiral 

scraper  rotating  at  a  different  speed,  to  produce  a  scraping 

action   on  the  surface  of   the  filtering  cylinder.     With  this 

there   is   also   a    hollow    trunnion,  forming   an   inlet  pipe  of 

-nitable  dimensions  for  the  admission  of  the  material  to  be 

tillered.     Externally,   there   is    an    outer   fixed  casing  and 

cross  diaphragms  suitably  to  direct  the  incoming   material 

and  to  s.-parate  the  solid  portions  from  the  liquid  effluent. 

— L.  A. 

Tanks,   Boiling  Vessels,  and  similar  Receptacles ;  Manu- 

,-e   0f  1 .     L.    Nobis    and    A.    Wenzel,   both   of 

'Vienna.  Kng.  Pat.  11,514,  June  25,  1900. 
Tut  receptacles  are  constructed  of  an  iron  framework 
covered  with  concrete,  the  framework  consisting  of  frame 
bars  bent  to  the  shape  of  the  vessel  required,  and  two 
reticulated  or  lattice-work  partitions,  which  are  attached  one 
to  the  outer  side  and  the  other  to  the  inner  side  of  the  frame 
bar-.  Each  partition  consists  of  two  layers  of  round, 
square,  or  flat  iron  bars,  and  these  partitions  are  attached 
by  inserting  them  in  slotted  strips  fixed  to  the  frame  bars, 
the  reticulations  of  one  partition  being  arranged  in  alter- 
nation with  those  of  the  other.  The  partitions  are  also 
secured  to  the  frame  bars  and  to  each  other  by  interwoven 
iron  or  steel  wire.  To  ensure  tightness  of  the  joints  at  the 
caps,  nozzles,  manhole  covers,  &c.,  the  iron  at  these  places 
ivered  with  red  lead  and  -and.  and  then  coated  with 
soluble  glass.--!:.  A. 

Evaporating  Vessdsfor  Concentrating  Liquids.    J.  Foster 

Glasgow.  Eng.  Pat  12,190,  July  6,  1900. 
Tin:  evaporating  vessel,  in  which  the  liquid  to  be  concen- 
trated i-  heated  by  hot  air  or  furnace  gases,  &c,  i-  pro- 
vided with  a  baffle  plate  adapted  to  deflect  and  retard  the 
currents  of  hot  : .'r  or  other  heating  medium.  The  baffle 
plate  i.-  at  ranged  vertically  at  the  side  of  the  vessel  opposite 
to  the  hot-air  inlet,  extending  across  the  vessel  and  nearly 
to  the  top  and  bottom  thereof.  A  transverse'  rib  or  parti- 
i  onnects  the  baffle  plate  to  the  "down -comer"  circulating 
ai.il  the  space  above  tin-  partition  communicates  with 
the  hot-air  outlet,  which  the  heating  a  i  01  gas  reaches  b) 
pa-sing  through  suitably  arranged  apertures  in  the  partition 
and  baffle  plate,  and  through  the  Bpaces  above  and  below 


the  latter.     In  a  modification  the  baffle  plate  i-  replaced 
a   channel    or   annular  -pace,   which   branches  or 
towards  the  hot-air  inlet  (rem  the  opposite  side  of  t! 
apertures  being   formed  in  the  bottom  and  ends  of  the  ». 
of  this  channel    for   the   passage  of  the  heatiug  medium 
the  outlet — K,  A. 

Steam  or   \'apour  of  any    Desired  Pressure  from  Lim 
Heated   under   Pressure   hut    not    Boiling;  Process  i< 

Apfaratus   for  Producing  ■■ ,  and   the  Application] 

tin   Process  for  Concentration  of  the  Liquids.     V.  Stcd 
Vienna.     Eng.  Pat.  l-»,so:,.  July  16,  1900. 
Tli  K  liquid  to  be  vaporised,  while  not  boiling,  i-  transfel 
from  the  vaporising  space,  or   receptacle,  at    a   teiuprrnl 
corresponding  to    the    desired    pressure,    through   a   In 
under  higher  pressure,   where    it   is   heated  to  a  higher  t 
perature,  still  without  boiling.     The   liquid   is  then  retui 
to  the    vaporising   space,  where,   under   the    lower  pier 
maintained  in  such  -pace,  -team  or  vapour  separates, 
ei.ergy  of   the  returning   liquid   is    applied  to  work  n  tin 
such  as   a  Pelton  wlnel   or   turbine,  which  actuates  a  pi  i 
for    forcing   the   liquid   through   the  heater.     This   |>ro|i 
may  he  employed  for  the  concentration  of  liquids,  sttcl  i 
sugar  juice.    i*cc.     Several    arrangements  of  apparatus 
carrying  out  the  process  are  described  in  the  spei  ire 

-  i(. 

II.-FUEL,  GAS,  AND  LIGHT. 

Couis;     Effect    of    Washing    Certain    Cape    Breta 
H.    S.     l'oole.     l'roe.     and    Trans.    Xo\  a    Sc 
Science.  1899—1900,  10,  246. 

Thk  results  arc  given  of  a  series  of    tests  as  to  the  i 
washing  coals. 

(1.)  Tests  on  .'ill-ton  samples  from  each  of  the   I 
mines : — 


Raw  Goal. 

Wall 

Ash.         Sulphur. 

Ash.         Snl 

Hub 

PerCenb 

15'Ofl 

11-09 
11-55 

Per  Cent 

3-UJ 
4-23 
5-28 

PerCent    1' r 

4-37 

: 

Stirling 

5 -SO             : 
6-01 

(2)   A    test    of  10,000   tons    of    coal   from  the   Doi  i" 
Coal  Company  gave  the  following  average  results  :  - 


Moisture 

Volatile     combustible 
matter. 

Fixed  carbon 

Ash 

Sulphur 


10-07 

STSS 


l-JJ 
SS'SI 

fft! 
1-78 


(3)   In    order  to  test  the   efficiency  of  the  coal  w 
laboratory    trial    was   made.      The    results  obtained 
laboratory  are  compared  with    those  obtained  by  m 
the  coal-washer,  ill    the    following   table, 'la- 
dried  at  -2IJ    F.  :- 


Trea : 

I  * .:,  I   M 


",  :,,:;!r'  s"ai--  vc::!""'  ** 


Moisture 

Volatile    coinbus-     S8-06 
tilde  matter. 

Fixed  carbon 55-91 

Ash li  m 

Sulphur 2-41 


38-79 

C.I -33 
2-89 
l'U 


SI 

13 

:ti:i'i7 

tl 

1.-, 

:;:; 

M 

on 

\  in 

.-. 

16 

1-7H 

I  II 
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/, ;  Vtterminalion  of  the  Calorific  Power  of- .     O. 

.  |,iifiat.     Gai.   chini.    ital.    31,    L1].    78—82.      Chem. 
1901,1,  [171,971. 
i  short  critical  description  of  the  methods  for  the 
nation  of  the  calorific  value  of   fuels,  the  author,  oil 
nil  of  his  own  experiences,  and  the  results  obtained 
tiga'.ors,  rejects  the  proposals  of  Antony  and 
concerning    lierthier's    met  hod  (see    this   Journal, 
In    order    to    obtain   accurate   results,    it    is 
il  vi  necessary  to  employ  a  calorimeter  or  calorimetric 
In  making  calorimetric  determinations,  commercial 
ised  oxygen  is  now  generally  used,  and  in   this  con- 
attention   is   drawn   to   the   fact  that   electrolytic 
contains  small  quantities    of   hydrogen,   and,  con- 
>.  may  give  high  results. — A.  S. 


.      P.   Corbier.      Genie   Civil, 

l'roe.  Jnst.  Civil  Kng.    143,  [I], 


Producer ;  Wchc 
10,  37,  H9-151 
-73. 

ii  author   describes    the  Riehe    wood-gas    producer   for 

1  i-    suitable   for    driving  gas-engines   and    for 

i.-  purposes  (sec  this  Journal,  1900,  1092).     In  each 

10 — 19   kilos,  of   wood    can    be  distilled   per    hour, 

J  £  TO — 90  cb.m.    of   gas    having   a  calorific  value  of 

-  per  cubic  metre.     The  composition  of  Riche 

jas   is:  carbon   dioxide,  20;  carbon    monoxide,  20; 

:  and  hydrogen,  45  per  cent,  by  volume.     The 

-   of   high   temperature,  owing   to   the    absence   of 

.  1,000  cb.  m.  of  Riche  wood-gas  are  produced 

■,  dling  140  kilos,  of  wood,  and   burning  56   kilos,   of 

ige  quality,  or  ICO  kilos,  of  wood  ;  the  residue 

-  of  86  kilos,  of  wood   charcoal.     The  value  of  the 
ii  d  varies  with   the  kind   of  wood.     The  presence  of 

■  ■  ia  the  wood   necessitates  more  fuel  in  the  furnace, 

-  not  affect  the  quality  of  the  gas  produced. — A.  S. 

i    n  Gas  (Carburettcd  Air*)  ;  Production  of .     De 

■  ul  De  Morsier.  Mem.  de  la  Soc.  des  Ingc;n. 
It  France,  19U0,  403.  Proe.  Inst.  Civil  Eng.  143, 
.--SO. 

MatttQI   gives     a   description    of    the   van    Vriesland 

•|  us,  comprising   a   carburettor,    motor,   feeder,  and 

I   >r.  for   the   production    of   "  aerogen   gas  "    or   air 

atcd  with  the  vapour  of  gasoline  or  light  petroleum 

-burettor,  which  acts  also  as  a   compressor  of 

ilogen  gas   produced,  is  a   horizontal    hollow  drum, 

'Ii   ends,  which    rotates   within    a    stationary 

i    wrought-iron  casing,  also  closed  at   both  ends  ; 

Irned  on  a  central  longitudinal  shaft,  which 

■i'[  ut  through  stuffing-boxes  in  the  cuds  of  the  casing. 

■  mi  itself  is  double,  haviug  an  inner  cylindrical  shell 

ii  I  u  outer;  and  the  annular  space  between  them  is  sub- 

I  bj  means  of  four  helical  partitions  into  a  succession 

''*ld  channels  of  rectangular  section,  which  wind  round 

I   i  like  the  threads  of  a  quadruple-threaded  screw. 

blront  end  of  the  drum,  each   channel  has  an   inlet 

through  the  drum  head.     The  clear  space  between 

h  i  and  the  casing  is  kept  filled  with  gasoline  from 

to   one-third   the  height   or  diameter  of   the 

I  the  space  of  the   upper  two-thirds  is  occupied  by 

led  ihrough  a  controlling  valve  on   the  top  of  the 

-  As  the  drum  revolves,  the  inlet  aperture  of  each 

c-sion  dips  beneath  the  surface  of  the  liquid, 

srtaio   quantity  of   the    latter   enters  ;  during   the 

the   revolution,  air   enters   the  channel,  and 

.'  again  dips  into  the  liquid,  there  is  a  portion 

i  between  the  liquid  now  entering  and   that 

I  in  the  preceding  revolution.     Thus  the  air 

gasoline  below  are  being  continuously  forced 

helical  channels  from  the  front  to  the  back  end  of 

I  the  air  is  passing  over  surfaces  always  freshly 

tsoline.     Each  helical  channel  is,  in  effect,  an 

-crew   working  horizontally,  partly  in   liquid 

Mr.     At  the  back  end  of   the  |drum,  each 

I  is  turned  radially  inwards,  to  deliver  into  the 

houow  end  of  the  central  shaft,  through  which  both 

oe  and  the  aerogen  gas  pass  into  a  closed  chamber  ; 


the  gasoline  collecting  at  the  botl returns  thence  through 

:i  U  tube  into  the  bottom  of  the .  arburettot  casing,  n  bilst  the 
ai  rogen  gas  passes  ofl  through  a  pressure  regulater  on  the 
top  of  the  chamber,  and  is  delivered  for  consumption.  The 
two  discharge  pipes  are  provided  with  throttle  valves,  so 
t  liit  the  aerogen  gas  becomes  compressed  in  the  chamber, 
and  exerts  a  back  pressure  (mi  that  in  the  helical  channels. 

Tlu-  apparatus  is  now  being  used  al  Montgeron,  uear 
Paris,  Fiance,  at  lirocklesby  and  1  Techy,  Lincolnshire, 
England,  and  in  Holland. 

In  the  apparatus  which  has  been  in  constant  use  since 
June  1898,  at  Breakelen,  Holland,  and  which  is  capable  of 
supplying  250  hunters,  the  carburettor  or  drum,  is  0-8  m. 
(31J  ins.)  diameter  inside  and  0-9  m.  (35 '.  ins.)  outside, 
and  1  :u;  m.  (58}  ins.)  I.mg;  the  casing  containing  the 
drum  is  o#98  m,  (38£  ins.)  diameter  and  i-4  m.  (55|  ins.) 
long;  the  total  length,  including  the  chamber  at  the  back 
end,  is  1  •  79  m.  (7ir,  ins.).  The  section  of  the  helical 
channels  is  latum.  (1;  ins.),  parallel  to  the  driving  shaft, 
by  50  mm.  (2  ins.)  radially.  The  gasoline  used  hasasp.gr. 
of  0-65  and  distils  over  completely  at  8u'  ('. — A.  S. 


Hydiogen  Sulphide;  Determination  of — 
Gas.     C.  C.  Tutwiler. 


,  in  Illuminating 


See  under  XXIII.,  page  Gil. 


PATENTS. 


Combustible   Material  or   Compound;   more   especially   in- 
tended for    use    in   the    Manufacture    of    Briquettes   of 

Artificial  Furl ;   Manufacture  and  Production  of . 

Petolite  Fuel   Syndicate,  Limited,  and  E.  Johnson,  both 
of  London.     Eng.  Pat.  10,055,  May  ill,  1900. 

To  an  absorbent  material  containing  moisture  (such  as 
sawdust),  are  added  in  succession  petroleum,  resinous 
matter,  finely  and  freshly  powdered  unslaked  lime,  and 
pitch.  When  the  mass  is  cold,  it  is  crushed  or  ground, 
and  mixed  with  small  coal,  town  refuse,  dried  sewage 
sludge,  or  other  briquette  material. — R.  S. 

Fuel,  Liquid  ;   Apparatus  for  Burning .      H.  II.  Lake, 

London. — From  B.  Rein,  Rochester,  U.S.A.      En".    I'at. 
5329,  March  13,  1901. 

Vapoi:k  burners  for  boilers  or  steam  generators,  especially 
for  motor  vehicles,  are  provided  with  means  for  starting 
the  generator  and  burner  without  the  use  of  a  torch.  The 
vapour  generator  is  arranged  at  the  side  of  the  main 
burner,  and  consists  of  a  metallic  shell,  the  shell  being 
provided  with  air  inlets  and  a  number  of  "  retorts  drilled  in 
its  wall  "  one  of  the  retoits  supplying  the  main  burner  and 
another  an  auxiliary  burner.  The  latter  heats  the  retorts, 
and  a  pottion  of  the  flame  passes  through  an  opening  in 
the  side  of  the  burner  into  the  main  burner  for  lighting 
it.  The  supply  and  discharge  pipes  are  separately  governed 
and  regulated. — R.  S. 

Vapour  Burning  Apparatus  and  Systems.  E.  Phiiipson, 
H.  M.  Baker  and  W.  B.  Sabel,  all  of  Brooklyn,  U.S.A. 
Eng.  Pat.  19,195,  Oct.  :!6,  1900.  (Internat.' Convent., 
date  claimed  April  3,  1900.) 

The  burner  is  provided  with  a  vaporising  tube  bavin"  a 
nozzle,  the  orifice  of  which  regulates  the  flow  of  hydro- 
carbon vapours  from  the  vaporising  tube,  and  which  is 
kept  clean  automatically  while  in  operation,  by  a  plunder 
working  within  the  vaporising  tube  and  an  extension 
thereof.  The  plunger  is  moved  in  one  direction  by  oil 
[  ressure,  and  in  the  other  by  vapour  pressure  assisted  bv 
a  spring  :  or  the  plunger  may  be  operated  by  electrical 
means.  The  hydrocarbon  vapour  mixes  with  air  in  a 
special  tube.  The  air  and  the  oil  supplies  are  regulated 
by  valves  provided  with  means  for  operating  them  both 
by  one  continuous  movement  in  one  direction,  but  during 
the  reversal  of  that  movement,  only  the  oil  supply  valve 
is  operated.  An  automatic  device  is  supplied  for 
measuring  the  charge  of  oil  used,  this  device  being 
situated  between  the  fluid  reservoir  and  the  cup,  which 
is  provided  with  an  igniter. — Ii.  S. 
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:  -    Producer   with    Automatic    Regulation. 
Fischer,  Risa,  Germany ;  M.  Richter,  Dresden,  Ger- 
many;   II.   Mestern,  Vienna;    F.  Woda,   Vienr.a;   and 
P.  PaUeeter,  Vienna.     Eng.  Pal  24,1900. 

The  production  of  carburotted  air  is  regulated  automatic 
li>  the  demand.  The  apparatus  for  doing  this  connate  of 
a  combination  of  nn  improved  carburettor,  a  pressure- 
reducing  device,  an  air  reservoir  or  accumulator,  and  a 
hot  air  or  other  suitable  motor  of  any  construction.  The 
ah- to  be  carbnretted  passes  first  through  the  motor  jacket 
-•>  as  to  cool  the  motor  oylinder  and  warm  the  air.  The 
air  thou  passes  into  a  reservoir  provided  with  a  loaded 
escape  valve,  from  which  it  either  passes  into  the  car- 
burettor or  escapes  into  the  outside  air  without  being 
carburetted  according  to  the  amount  of  carburotted  air 
required.  To  prevent  any  irregularities  iu  the  pres  ure  of 
the  air  supplied  to  the  carburettor,  the  air  next  passes 
through  a  pressure-equalising  device.  It  then  enters  the 
carburettor  through  a  central  tube,  and  passing  downwards, 
escapes  through  a  Dumber  of  small  holes  at  the  bottom 
into  the  carburetting  liquid.  To  keep  these  small  openings 
clean,  the  entering  air  is  caused  to  act  upon  rotating 
vanes  mounted  on  a  vertical  shaft  provided  at  the  bottom 
with  brushes  which  rotate  in  contact  with  the  small 
openings.  A  portion  of  the  produced  carbnretted  air  is 
led  to  the  motor  for  use  therein. — K.  S. 

Compressed   Gas  Jor  Lighting  or    Healing    Purposes; 

Production   of  .      F.    Hoffmann,  Altona,    Prussia. 

1  Dg.  Pat.  1982,  March  S,  1901. 

Tub  gas  is  compressed  by  a  rotary  pump  inserted  in  the 
gas  conduit  and  having  a  cylinder  eccentrically  arranged  in 
a  casing,  the  cylinder  being  provided  with  radially  movable 
slides  pressed  outwards  by  springs  so  as  to  press  tightly 
against  the  walls  of  the  easing.  To  equalise  the  pressure 
on  either  side  of  the  pump,  in  the  gas  conduits,  a  weighted 
elastir  branch  tube  is  provided  ;  or  instead  of  this,  a  spring 
valve  may  connect  the  compressed  gas  conduit  with  the 
-action  conduit. — II.  S. 

Electric  Furnaces  of  great  Potcer.     0.  Imray.     Eng. 
Pat.  10,580,  1900. 

See  under  XI.  A.,  page  588. 

Coke-kiln  Gases  .■   Process  for  Recovering  the  by-products 

from  .     W.    Ileiccniann,  Bochntn,  Germany.     Eng. 

Pat  5282,  March  12,  1901. 

The  cool  raw  gas  from  the  kilns  is  treated  with  steam, 
preferably  by  means  of  a  steam  injector.  The  condensing 
separates  tbe  particles  of  tar  anil  absorbs  the 
ammonia.  The  steam  may  be  introduced  into  the  mam 
conduit  from  all  the  kilns  belonging  to  one  battery. — R.  s. 

Gas  Purifying  Apparatus.     F.  Sasse,  Cologne-on-the- 
Bhine.     Eng.  Tat.  t;735,  March  30,  1901. 

To  the  cistern  of  a  gas  scrubber  or  washer  is  fixed  an 
up-standing  ring,  the  upper  edge  of  which  is.  according  to 
the  pressure  employed,  more  or  less  above  the  lower  rim  of 
the  washer.  By  tins  means  the  washer  may  be  cleaned 
during  use  without  allowing  air  to  enter. — B.  S. 

Icetylene  Gas;  Apparatus  for  Generating .     G.  Sea- 

grave,  Waltham&tow.     Eng.  Pat.  7 7 -"•  I ,  April  2f>,  1900. 

Tub  bell  of  a  gasholder,  which  receives  the  gas  for  distri- 
bution through  a  purifier  to  the  burners,  actuates  a  valve 
on  a  water  service,  so  that,  v.  hen  the  bell  is  nearly  at  its 
lowest  position,  water  is  admitted  to  a  vessel  in  which  it 
operates  a  piston  or  distends  a  diaphragm,  whereby,  through 
a  ratchet  and  pawl  mechanism,  a  cylinder  containing  carbide 
is  dropped  into  a  genetating  tank  containing  water.  The 
evolved  passes  into  the  gasholder,  and  through  the  rise 
be  bell  causes  the  flow  of  water  to  be  cut  off,  and  that 
which  ha-  operated  the  pisfon  to  be  discharged  into  the 
generating  tazjk.  -J.  A.  I',. 


'.vie    Gas;     Mans  for    Getterating   , 

Lighting    hij    Means    of  such    Gas.       (i.    \v. 
London.      From    l.a  Compagnie  Francaise  dc  ]'.\ 
])i-sons.  Paris,      ling.  l'at.  7S."p9,  April  27,  I 

A    receiver   containing   carbide  has  walls 
tially  of  felt    or   other  capillary  substance,  thro  . 
water    gains    access    to    the    carbide  when   the    n 
immersed    in    water    in    an    outer    vessel.      'I 
passes  through   a    drying   chamber  direct    to  the  1 
burners  of  the  twin-jet  type.     Iu  order  to  arrange 
of  these   burners   in   close  juxtaposition  for  seun 
similar  uses,  they  are  set  obliquely  to  the  base  plat. 
so  that  the  tlames  are  at  an  angle   of  about  4"> 
atal  parallel  to  one  another. — J.  A.  li. 

Acetylene  Gas  Generators  or  the  like.     .1.  H.  |; 
Hirmiugbam.     Eng.  I'at.  9537,  May  24,  1900. 

Mew-kino    spouts   attached   to   the   outlet   of 
containing  carbide  by  means  of  a  swivel  joint,  are  Be  b 
according  to  the  movements    of  a   bell   gasholdci . 
measured  quantity  of  carbide   is  discharged  into  wat.  u 
generating   chamber  as   required.     A   distributing  c 
inclined  plane,  immersed  in  oil  floating  on  top  ol 
is  used  to  prevent  escape  of  gas    through  the  din 
of  the  carbide  with  the  water. — J.  A.  li. 

Acetylene  Gas;  Apparatus  far  Automatically  <■ 

.     M.   Martin,  Saint-Michel  dc  Maurienoe,     I 

Eng.  Pat.  1-283,  Jan.  19,  1901. 

Carbide  is  contained  iu  a  basket,  supported  within  i  I 
sealed  chamber  attached  to  the  top  of  a  bell  float 
tank  of  water.     A    prolongation  of  the  chamber  di  I 
stantly  into  the  water.     A   pipe,  connecting  the  op]  r 
of  the  chamber  with  the  gas  space  of  the  bell,  m 
when  it  is  necessary  to  refill  the  basket   with  car    . 
means  of  a  cock  a  handle  of  which  locks  with  the  li  I 
chamber,  so  that  the  latter  can   be  opened  on 
cock  is  closed. — J.  A.  B, 

Acetyl)  ne  anil  other  Gases  ;   Apparatus  for  Gi  i 
Burning .     J.   J.   Hei.dler  and    E.  K.  Ret 

of  Kansas  City,  U.S.A.      Eng.  l'at.  29  !4,  Feb.  1 1    » 

A    generating    chamber,   in   which    carbide    res 
perforated  shelf,  is  surrounded  by  a  tank  conta 
with  which  it   is   in    communication   through  holes    - 
base.  The  tank  is  supplied,  through  a  nat 
nearly  to  its  bottom,  with  water  from  a  superpos 
the  upper  part  of  which  communicates  through 
with  the  upper  part  of  the  tank.     The  gas  evolved   " 
carbide  forces  water  back  from  the  tank   to  | 
through  this  wide  pipe.     When  equilibrium  of  pi  " 
established,  the  water  required  to  replaci 
supplied  from   the   reservoir  through   the  narrow 
burner  is  mounted  on  the  top  of  the  generating  cl 


Acetylene   Gas  Machines  and  Regulators.    E. 
Sacramento,  Cal.,  I.S.A.,  and  G.  F.  Heugl 
Oregon,  U.S.A.     Eng.  Fat.  4954,  March  S,  1901 

A  generating  chamber,  containing  receptack 
carbide  and  water-distributing  troughs,  i~  sin 
tank  the  bottom  of  which  is  connected  by  a 
lower    part    of    the   generating    chamber,    to   vvli 
thereby  gains  access  from  the  tank.     I  In  read 
of  a  pipe  delivering  into  one  of  the  distributing 
water  flows  into  the  latter   and  on  to  the  car 
gas  evolved  drives  back  the  water  into  the  tai 
passes  through  a  purifier  and  regulator  of  spi 
tion  to   the   burner.     The   apparatus   is  desij 
for  the  supply  of  locomotive  head-lights. — J.  A.  I 

incanJesei  ut  Lii/hlinii :  Production  of  Inflam* 

especially  Adapted  for .     J.'  St.  I '.  I 

Eng.  l'at.  S635,  May  10,  1900. 

Tin   inflammable  mixture  is  produced  bj  p 
pressure    through    a    carburetting    mixture    i  ••' 
bm/oline   or   gasoline   or   other    light    hydr 
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poor  in  approximately  certain  proportions,  ami  then 
line  the  mined  air  ami  gas  or  vap >ur  to  impinge  on 
ne.— R.  S. 

Incandescence  Oil  Burners.     F.  Kichter,  Vienna, 
Eng.  Pat.  9359,  May  21,  1900. 

cribes  aflame-spreader  for  a  circular-wiek   incuti- 

lamp.     A  perforateil  cylindrical  shell,  closed  at  its 

plate  and  supported   by  a  central   rod,  is 

it   its  lower  end  to   an   annular   metallic    disc,  of 

il   cross-section,  the  outer  (and   higher)  ed"c 

:   downwardly  projecting   lip  a   little  less   in 

than   the    interior   of   the    outer  wick    tube.     The 

Age   of    the    annular  disc    may    have    a    cylindrical 

prevent  the  flame  from  entering  the  head  of  the 

It    is   claimed    that    with    this    flame-spreader, 

nbustion  is  attained,  with  no  formation  of  soot, 

— H.  B. 

intl  Media  far   Incandescence   Lijh'inq;    .Vunu- 

■   of  .      li.   A.   .Nielsen,    Copenhagen.       Eng. 

i,  \\.,\  88,  1900. 

,    is   made  to  Eng.  Pat.  No.  2672  of   1900   (this 

'    .;.'.).     As  it  has  been  found  that    in   fusing 

the  electric  arc,  preparatory  to  drawing  them 

reads,  troubles   arise  owing   to   the   formation  of 

-  and  reduction  products  through   the  action   of  the 

•apour   in   the   are,  the  patentee   now    avoids   the 

ion  of  the  arc.     This  he  effects  by  placing 

stances  under  treatment,  in  crucibles  or  the  like  and 

icing  them  therein  into  the  electric  furnace.     From 

mass   obtained,  threads  are  to   be  produced  by 

hanical   means.       Incandescing   media   made 

n    i.li  threads  may   be  provided   with   a  pulverulent 

■     at  incandescible  substances;  as,  for  instance,  bv 

:    the    medium    in    a    solution    of    the    salts    anil 

-using  (he  medium  to  incandescence.—  H.  li. 


Lamps )  Incandescent  .     B.  M.   Drake  and 

N'crnst    Electric    Light,    Ltd.,    Westminster.      Eng. 
1944,  May  30.  1900. 

been  found  that  in  lamps  of  the  Nernst  type,  the 

mtact  becomes  hotter  than  the  cathode  contact,  the 

cause  lu>  akage  near  the  anode  contact.    This 

'ii  consists  in  sufficiently  dissipating  the  heat  at  tin 

bj  providing  the   latter  with  radiating  surfaces  of 

terms  and  dimensions.     For  example,  round  the 

Ncrnst  filament  the  contact-making  wire  is  wound 

some  of  the  convolutions  being  formed  with  radial  I  \  - 

[  s;     Each  loop  is  then  twisted  so  as  to  form"  a 

-'id  aim.  and  the  wire  coils  are  coated  with 

«hieh  may  have  the  same   composition   as  that  of 

tli.-  radially-arranged  arms  either  being  wholly 

by  the  coating,  or   preferably,    projecting   beyond 

surface.    The  contacts  at  both  ends  of  the  filament 

instructed  in  this  way. — II.  B. 

Oil  and   Spirit  Lamps.     YV.   P.  Thompson, 
From    J.     Rubenstein,    Berlin.      Enc.    Pat 
I.June  19,  1900. 

imp  described,  which  is  of  the  circular-wick  type, 

parts  which  are  in  contact  with  the  flame  are 

nan  silver  or  other  puor  conductor  of  heat. 

h  may  consist   wholly  or   partly  of  asbestos, 

n  at  its  upper  part,  less  tightly  woven  at  the 

-    )    woven  at  the  lower  part.     The 

BBS  the  form  of   two  truncated  cones,  joiotd 

pes,  an   inward  "  shoulder "  being  produced,   at 

»>n,  a  short  distance  above  the  top  of  the  mantle. 

tub,,  which  extends  above  the  inner  wick 

upper  edge  bent  inwards  slightly  to  prevent 

being  raised  too  far,  and  is  attached  to  the  lamp 

"net  joint,  so  that  it  niav  be  removed  to 

'•Mag   of   a   fresh   wick   in"  the   lamp.     By 

ie  gallery   ring  the  incandescent  lamp  may  he 

into  an  ordinary  lamp.— H.  B. 


Incandescence  Oil  Lamps.   L.  Denayrouze,  Neuillj    l  i 
Eng.  Pat  1 1,665,  June  27,  1900. 

This  relates  to  burner   fittings,  which   can  be  applied  to  the 
reservoir  of  an  ordinary    oil  lamp,     a   bundle  of  cotton 
wicks  is  bound  tightly  in  a  tube  of  badly-conducting  mi 
such  as  German  silver,  which  can  be  screwed   into  the  top 
of   the  lamp   reservoir,  the    lower  parts  of    the    wicks   being 
immersed  in  the  oil.     At  the  top  of  tie   wicks,  wh 
are  tightly  hound,  is  formed  a  vaporising  chamber,  ha\ 
small  holes  at  the  top,  by  which  the  oil   vapour  passes  into 
an  air-mixing  tube,  afterwards  burning  within  a  mantli  at 
usual.     A   central   heat-conducting   rod   extends   upwards 
into  the  region   of  the   flame  and   downwards   through 
vaporising  chamber  and  a  short  distance  into  the  bundle  ol 
wicks.    The  vapour  produced  by  the  heat  of  the  rod  is 
prevented  by  the  closely  packed  wicks  from  getting  down 
into  the  reservoir.     From   the  vaporising  chamber  there  is 
a  by-pass  pip",  furnished  with  a  cock,  leading  to  the   np|  er 
part  of  the  reservoir.     [To  extinguish  the  lamp  tb is  cock  is 
opened,   when  the   vapour  passes  into  the   reservoir   and 
uses.     To  start  the  lamp,  the   vaporising  chamber  is 
heated  in  any  convenient  way.— II.  Ii. 


Incandescent  (las- Burners.     V.  Fuerstehheim,  Berlin 
*Ing.  Pat.  6262,  March  25,  L901. 


YV 

eel) 


i  ii  in    the    mixing    tube  of    a    Bunsen  burner    is  ii1 
tral    tube  p,   up  which   air  alone    passes,  gaining  access 


Fig.  1 . 


the 
per- 


I'ig.  2. 


through 
lateral 

forations 
Gas        enters 
the      annular 

mixing  tube 
through  verti- 
cal perfora- 
tions h  in 
the  head  y, 
drawing  in  air 
at  the  inlets  /,-. 
The  air  issuing 
from  the  fun- 
nel-shaped top 
of  the  tube 
2>  forces  the 
annular  flame 
against  the  in- 
terior surface 
of  the  mantle, 
and  as  it  is 
claimed  that  a 
much  larger 
ana  of  the 
mantle  than 
usual  is  thus 
rendered  in- 
ca  li  ile  scent, 
••  mantles  of 
e  xccptional 
may  be 
em  p  1  in  ed." 
To  prevent  the 
flame  firing 
back,  a  con- 
striction  is 
made  in  the 
mixing  tube — 
such  as  that 
shown  at  r, 
where  two  op- 
posed metallic 
rings  are  in- 
clined towards 
each  other, 
forming  an  an- 
nular slot. 
—II.  B. 

P  2 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.       [Jun.*u 


Incandescent    Bodies    fir    Gas    Lighting;     Process  for 

.   '\V.  P.  Thompson,  Liverpool.    From 

\   Wasmotb,  Hamburg.     Eng.  Pat.  2005,  Jan.  29,  19U1. 
Tin:  prooi  -  J  in  adding  "  magnesium  sulphate  or  its 

constituents  "  to  the  solution  of  salts  used  in  impregnating 
irified  fabric,  more  partioularlj  a  ramie  fabric,  in  the 
proportion  of  about  0-3  to  1  part  of  magnesium  sulphate 
to  100  part-  of  the  water  employed  for  making  the  solution. 
For  example,  the  solution  may  be  composed  of :  thorium 
nitrate,  30  parts  :  eerium  nitrate.  0  4  -0"5  ;  yttrium  nitrate, 
0-03—0*05;  erbium  nitrate,  0-01— n-025;  magnesium 
sulphate,  0-3—0-8  ;  and  water,  100  parts. — H.B. 

idescent  Bodies  for  Gas  and  other  Lighting,  Manu- 
facture of .     K.  Schultze,  Berlin.     Eng.  l'at.  5352, 

March  IS,  1901. 
Fabrics  are  to  be  impregnated  with  a  solution  composed  of 
about    (i--Jo   part  of  uranium   nitrate,   0- 7.1  part   of   erbium 
nitrate,    250    parts    of    thorium    nitrate,    and   .W0   parts   of 
distilled  water,  the  fabric  being  burned  off  afterwards. 

— H.  B. 

Incandescent  Has  Lighting.    C.  G.  Richardson,  New  York. 

Eng.  Tat.  6860,  April  2,  1901. 
A  •  OKCBSTRATKD  solution  of  celluloid  is  thorough1}-  mixed 
with  a  solution  of  suitable  incandescence  salts,  and  after 
evaporation  to  a  pliable  mass,  the  mixture  is  moulded  by 
pressure  into  the  desired  form — preferably  that  of  a  hollow 
perforated  cone  or  mantle.  The  mantle  is  then  denitrated 
bv  means  of  a  suitable  reagent,  such  as  ammonium  sulphide. 
Instead  of  first  evaporating  the  liquid  mixture  to  a  pliable 
it  mav  be  "injected  under  pressure  into  it  mould 
baring  the  desired  configuration.  As  the  liquid  hardens  in 
the  mould  it  acquires  the  desired  shape."  The  mantle  is 
then  denitrated. —  H.  1!. 

.\'<nisi  [£/«-rri>]  Lamps,  and  Heaters  therefor.  A.  J. 
Wurts,  11.  N.  l'otter,  E.  Bennett,  and  M.  C.  Beebe,  Pitts- 
burgh. U.S.A.  Eng.  Pat.  11,561,  June  26,  1900. 
In  making  electric  heaters  for  Xernst  lamp  glowers,  the 
heating  wire  is  wound  upon  a  thin,  light  support,  composed 
preferably  of  ground  talc  mixed  with  a  binder,  such  as  gutn- 
tragacantb  ;  the  support  is  hent  into  suitable  shape,  and  the 
form  is  rendered  permanent  by  baking.  A  suitable  shape 
for  the  composite  insulated  heater  thus  obtained  is  that  of 
a  helix,  centrally  within  which  the  glower  may  be  arranged. 
Both  heater  and  glower  are  fixed,  the  convolutions  of  the 
former  interfering  to  an  immaterial  extent  with  the  lighl 
emitted  by  the  glower.  A  number  of  methods  of  constructing 
the  heaters,  arranging  them  relatively  to  the  glowers,  con- 
necting them  into  the  circuits,  and  fitting  thtm  detachably 
into  Xernst  electric  lamps,  are  described  and  claimed. 

— H.  B. 

ILL-DESTRUCTIVE  DISTILLATION, 
TAR  PRODUCTS,  PETROLEUM. 

B»  uzids  ;     Prices,    Lmports     and     Exports,     Composition* 

Examination,    and    Application    of .        F.    Frank- 

Chem.  Ind.  1901,  24,  [8],  237— 239,  and  [9],  262— 266. 
Tin  reduction  in  the  prices  of  benzol  since  1882  is  shown  in 
the  following  table,  which  also  gives  the  German  imports 
(from  England  and  Belgium)  and  exports  : — 

Murks  per  Murks  per 

HHi  kilos.  ]00  kilos. 

J IT.",     I<n  1$M 50—12U 

50-90  1897 65 

1-1N, 1IH. — 1-J5  181(8 25 

1892 40-60  Is:'-' 20 

1895 25—60  1000 20 


Year. 


Imports. 


lot 

1-92 

i-:>; 


Exports. 


T.-ns. 

Tons. 

7  316 

616 

.-,.n-:j 

916 

i..'.i; 

1 1  Mr, 

1,639 

10.1*5 

1,270 

SJllS 

1,611 

5,49] 

2,765 

At  the   present   time   Germany   produces    upwari 
28,000  tons  of   benzol   annually,  of  which   at  lea-: 
tons  are  consumed  in  the  colour  works,  the  remainder 
used  for  the  enrichment  of  gas  and  other  purp  -  . 

The  fall  in  prices  was  accompanied  by  the  deman  1 
purer  product,  stress  being  laid  on  freedom  from  pat 
light  hydrocarbons,  carbon  bisulphide,  and  thiopheo. 

The  ordinary    method  of  testing  benzols   bv  ob- 
the  volume  of  distillate  obtained  at  certain   tempers! 
no  guarantee  as   to   their  true    character.     For   si 
although   the   following  mixtures  fulfil   the  requin 
of  90  per  cent,  benzol,  viz. : — 

(1)  82-0  per  cent,  benzol  +  18-0  per  cent,  tolu 

(2)  92  2  percent,  benzol  +  7'S  percent,  i 

(3)  900  per   cent,   benzol  4-  5-0   per   cent,  to 

5  0  per  cent,  xylol  ; 

(4)  84  0  per  cent,  benzol  +  130  per  cent.  Ii 

3-0  per  cent,  xylol ; 

only  the  last  can  be  regarded   as  a  typical   90  pei   i 
benzol.     The  annexed   interpolation  carve  table  bl 
best  expresses  the  variations  in  such  mixtures,  and  sutl   n 
explains  itself.     See  page  567. 

Solvent    NaplUha  .—90    per    cent,    at    160°  C.    t 
strength  usually  claimed,  but  it  is  pointed  out  that  it 
be  better  to  limit  the  end-point  of  the  distillation  to  I   ( 
so  as  to  exclude  coutuarone  and  indene,  anil  therebi  i  r, 
both  odour  and  stability  to  light.     Another  type  of   it 
naphtha,  consisting  chiefly  of  cumol,  and  yielding    i 
cent,  of  distillate  between  140°  and  175°  C,  is  obtii 
washing  heavy  naphtha  with  sulphuric  acid  and  d 
with  live  steam. 

For  the  proximate  composition  of  eommen 
used   in    colour   works,    Kraemer    and   Spilker    ei    i 
following  data :  — 




90  per  Cent. 
Benzol. 

Per  Cent. 
O-OrtO 

o-ioo 

0*696 

vwa 

0-2 
30-922 

1  -,'850 

2-  ISO 

so  per  cent. 
Benzol. 

Water 

Per  Cent. 

0:2S 
0-S9 

1-21 

64 

tv:i: 
VfSi 

12   II 

r, 

Carbon  bisulphide  .... 

Substances  absorbing 
bromine,  including 
tbiopbenand  the  like. 

With  regard  to   the  examination   of  benzo' 
that,  with  but  few  exceptions,  the   ordinary  n 
with   the  thermometer   immersed   in   the  liquid, 
replaced  by  the  follow  ing  system  : — The   distilling 
a   globular   copper  still  of  150  c  c.  capacity 
being  flattened  as  shown  in  diagram,  Fig.  I.     ' 
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i  mill  0-6  lo  0-7  mm. thick.     The  neck  i>  2">  mm. 

mm.  wide  ;it  the  bottom,  and  22  mm.  wide  at  the 

The  glass  still  head  (see  Fig.  2)  is  150  nun.  king  and 


«r«  mr%  *>* 


.  -Mtrtures  correspoiuluiq  tn 

cujnpostiwn  to  convn*ra.al  Benzvl 
.  Corrunerctai  product* 
—  -Jth&trcs  resembling  eamnurcwJL 
■at  Varfalizluu.cO       benzols  bill  diS/J-uw  in,  ampesdw:: 


1 1  mm.  wide,  with  a  globular  enlargement  in  the  centre, 
and,  10  mm.  above  this,  a  side  tube  8  mm.  wide,  branching 
"11  almost  at  a  right  angle.  The  still  rests  on  an  asbestos 
disc  with  a  circular  bole  50  mm.  in  diameter,  ami  is  heated 
by  the  colourless  Same  of  a  Bltnsen  burner.  The  burner 
is  surrounded  by  a  metal  cylinder  with  four  boles  10  nun. 
from  the  top,  for  the  escape  of  the  product-  <d  combustion. 
The  I.iebig  condenser  is  800  nun.  long,  and  inclined  at 
such  an  angle  that  the  outlet  is  100  mm.  lower  than  the 
iidct.  The  charge  is  100  CO.,  the  rate  of  distillation  .'i  C.C 
per  minute  (about  2  drops  per  second),  the  operation  being 
finished  when  95  per  cent,  have  passed  over.  The  thermo 
meter  is  made  of  thin  glass  about  half  the  thickness  of  the 
diameter  of  the  still  bead,  the  mercury  bulb  being  fixed  in 
the  centre  of  the  globular  enlargement.  It  is  graduated  to 
tenths  of  a  degree  for  pure  products,  and  to  half  a  degree 
for  commercial  benzols,  and  should  be  tested  occasionally 
against  a  Government  standard.  The  variations  in  baro- 
metric pressure  are  allowed  for  by  making  the  necessary 
corrections  (compare  Lenders,  Chcm.  [nd.  1889,  169),  or 
may  be  disregarded  by  employing  a  thermometer  with  an 
adjustable  scale,  and  distilling  100  c.c.  of  pure  water 
through  the  apparatus,  fixing  the  100°  C.  point  the  moment 
that  no  c.c.  have  passed  over.  The  complete  apparatus  is 
shown  in  Fig.  2. 


Fi 


e-  -■ 


. 


The  following  figures  give  the  average  specific  gravities 
of  commercial  benzols  : — 

(0  per  cent,  lenzol 0-880— 0'883 

50  per  cent,  benzol 0'875 

0  per  cent,  benzol O'870-O  s7i 

Sol'ent  naphtha. 'JO  per  cent,  at  Hill  '  C.  ...  0\S7I     0  8  0 

Solvent  naphtha,  90  per  cent,  at  175   C.  ...  O'SOO— 0-910 

Heavy  l.aphtha 0'920— 0"9 15 

Pure  benzene 0-883— 0*8S5 

Toluene 0-S70  -0-871 

Xylene 0-867— 0-SC9 

The  estimation  of  carbon  bisulphide  is  effected  in  the 
following  manner: — 50  grms.  of  benzol  are  mixed  with 
50  grms.  of  a  solution  of  potash  (11  grms.)  in  absolute 
alcohol  (90  c.c.),  and  kept  at  the  ordinary  temperature  for 
a  few  hours.  The  mixture  is  then  shaken  up  with  100  c.c. 
of  water,  the  aqueous  solution  is  separated  from  the  benzol, 
and  the  washing  operation  repeated  three  or  four  times. 
The  potassium  xanthate  is   determined  in  the  washings  by 


- 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.       [Juno 


acidifying  with  acetic  acid  and  titrating  with  a  solution  of 
copper  sulphate  obtained  bj  dissolving  12-475  grms.  of  tl.e 
crystallised  salt  in  a  litre  of  water,  1  c.c.  =  0*0076  CSV,. 
•n'K.   .  on   is   ascertained  bj   the  red   colour   pro- 

duced when  a  drop  of  the  liquid,  taken  out  with  a  glass 
-  brought  into  contact  with  a  drop  of  a  solution  of 
saium   ferrocyanide   on  a  filter  paper.     90    per   cent, 
benzol  contains  from  0-9  to   1*0  pei   cent,  50  per  cent. 
benaol  up  to  o  .">  per  eent.  of  carbon  bisulphide. 
Thiophen  can  be  detected  by  the  indophenine  test  (blue 
ii ).    For  its  quantitative  estimation  tlie  method  proposed 
by  Denises  is  recommended,  which  depends  on  the  forma- 
tion of  the  compound  S04(HgO),:Hg.SC4H4.   bj    acting 
up  in  thiophen  with   mercuric  sulphate  (this  Journal,  18%, 

For  the  quantitative  estimation  of  paraffins,  20  1  grms.  ol 
the  benzol  under  examination  are  thoroughly  mixed  for 
in  a  separating  funnel  with  500  grms.  of  fuming 
sulphuric  acid  (20  per  cent  anhydride),  taking  care  to  avoid 
heating.  The  mixture  is  allowed  to  stand  for  two  hours,  the 
sulphuric  in  being  then  drawn  off,  and  the  treat 

ment  with  fuming  sulphuric  acid  repeated  a  second  aud  third 
time.  The  residual  paraffins  are  then  sep  irated,  whilst  that 
portion  dissolved  in  the  acid  is  recovered  by  diluting  the  acid 
with  three  volumes  of  ice  water,  and  distilling  the  solution 
iu  a  flask  of  three  litres  capacity  until,  in  addition  to  oil, 
50  c  c.  of  water  havi  passed  over.  The  distillate,  after 
rating  the  water,  is  added  to  the  original  oil,  and  the 
mixture  treated  several  times  with  fuming  sulphuric  acid 
(30  grms.)  until  its  volume  ceases  to  diminish.  The  quan- 
tity  of  paraffin  in  90,  50,  and  0  per  cent,  benzols  seldom 
exceeds  1  per  cent.,  toluol  is  mostly  free  from  this  impurity, 
whilst  xylol  frequently  contains  as  much  as  3  per  cent. 

To  ascertain  the  presence  of  unsaturated  compouuds, 
:,  c  <■.  are  Bbaken  vigorously  for  5  mins.  with  5  c.c.  of 
strom;  sulphuric  acid  in  a  stoppered  bottle  holding  15  c.c, 
and  the  coloration,  if  any,  is  compared  with  a  solution 
of  potassium  bichromate  in  sulphuric  acid  (50  per  cent.). 

The  coloration  imparted  to  90  and  50  benzol  should 
not  exceed  the  colour  of  a  bichromate  solution  con- 
taining at  the  most  2-  5  grms.  of  KjCrjO*  in  1  litre  of 
sulphuric  acid,  whilst  pure  products  should  remain 
colou 

For  the  purpose  of  determining  the  bromine   absorption, 

o  c.c.  of  benzol  are  mixed  in  a  stoppered  glass  cylinder  of 

50   c.c.  capacity,  with 


The  percentage  composition  of  commercial  benzols 
ascertained  by  distilling  1  kilo,  of  the  sample  in  a  cop| 
vessel,  as  shown  in  Fig.  3,  fitted  with  a  I.e  Ilel-Heani 
dephleguiator  61)  cm.  in  length.  The  distillate  is  collei 
in  tared  bottles.  It  is  divided  into  the  follow 
fractions  : — 

For  90  untf  50  per  cent.  Benzol. 

Up  to  79°  C First  runnings, 

78  toSS     Benzol. 

85°  to  105° Intermediate  (rap 

10B*>to  116° Toluol. 

Residue Xylol, 

Per  Toluol. 

VptoliKi'  (' First  runnings, 

109°  to  110 '  5' Tol  uoL 

K.  Milne Lost  run: 

For  Pure  Benzol. 

Up  to  79°  C First  runnings, 

7ii°  to  81° Benzol. 

Itei    lue Lost  runnings. 

For  Xylol. 

Vp  to  135   C First  runnings. 

135°  to  137°  Paraxylol. 

]87°tolM)D  Metaxylol. 

1 10°  to  145- Orthoxylol. 

Residue Last  runnings. 

Percentage  Composition. 


Fig.  3. 


10  c.c.  of  dilute  sul- 
phuric acid  (20  per 
cent).  A  decinormal 
solution  of  potassium 
bromide  and  hromate 
(9*9167  gnu-.  KHr  + 
2-7833  grms.  KBrOa 
per  litre,  Ice.  =  0-008 
grm.  Br)  is  then  added 
from  a  burette  until 
there  is  at  the  end  of 
five  minutes'  contin- 
uous shaking  a  perma- 
nent coloration,  and  the 
oil  gives  a  blue  colour 
to  freshly  prepared  zinc 
iodide  starch  paper. 
The  amount  of  bromine 
assimilated  by  90  and 
Till  per  cent,  benzol  is 
usually  0"6  per  cent., 
and  rarely  exceeds  1 
per  cent. 

Tl.e  following  are  the 
mean  flashing  points  of 
benzols  : — I'ure  benzol, 
-  8°  C. ;  90  per  cent, 
benzol,  under  —  -1°  C. ; 
toluol,  +  5°  C. ;  xylol, 
+  21°  C. ;  solvent 
t)  C.),  +  2]  (".  ;  solvent  naphtha 
n-  ;  and   heavy   benzol,  + 


90  per  Cent.  50  |,cr  I 

Benzol. 


"',, 


'/-.,, 


First  runnings :  1*0 

Benzol 78*8 

lute-mediate  fraction 1"  ii 

Toluol 8-0 

Xylol 8*0 

Loss  by  distillation  0*8  0' 

Pure  Benzol. 

First,  runnings 0'5 

Benzol tivii 

Last  runnings  1*9 

Loss  by  distillation  0'S 

Toluol. 

First  runnings 

Toluol  

Last  runnings   2'f 

Loss  by  distillation   <i". 

Xi/lol. 
First  runnings 1*8 

,,  -Xylol ire 

m-Xylol 

..-xylol  

Last  runnings 

Loss  by  distillation 0  I 

Petroleum  ;      Composition    of  Calijorniun • 

Mabery  and  E.  J.  Hudson.      Amer.  Chcm.  J.  2  L 
258—284. 

Tiik  following  conclusions  are  drawn  by  the  autho  'i 
the  results  of  their  investigations  :  — 

The  relatively  low    proportion  of  distillates  below    I 
is  an  essential  characteristic  of  Californian  oil.     The 
such  .rude  oils  as  distil   below  that  temperature  CO  ' 
methylenes,  similar,  as  regards  specific  gravitj 
point,  to  those  from   Russian  oils,  except   in  the   ■ 
undecanaphthene  (b.  pt.  «  195°  C.),  dodccanap! 
=  216"  C),  and  tridecaiiapbtbene  (h.  pt.  =  281 
The  aromatic  hydrocarbons  are  present  in  larg  i 
than     in     Russian     oil,    the    benzene    homology 
abundant,  especially  in  the  lighter  fractions ;  the 
221°— 222°  C.  from  I'uente  oil  contained  so  much   r 
lene  as  to  solidity  at  6°  C. 


"/,    •'"  „  '" 
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tnotber  poiut  of  difference  is  the  absence  of  members  of 

i  '   series,  u>   weil  a^   the    presence   of    large 

•oportions  of  oxygen  aud   nitrogen  compounds.     In  some 

(he  high-boiliug  distillates,  e.g.%  from  Summerland   oil, 

rb  mi  of  the  t'„llj,,  -  -z  anil   C'*H2«  —  i  strics  were 

I.     i'.  S. 

..' ,-  ( 'omposition  of  Japanese  .    C.  F.  Mabery 

-     TakttDO.     Amer.   ('hem.   J.    25,    [I],   297—307 
i0  this  .loun.al,  1900,  IU03.) 

uk  results  show  that  Japanese  oil  mainly  consists  of 
othyleDC  hydrocarbons,  the  very  heavy  oils  also  probably 
mtaJning  hydrocarbons  with  two  or  more  methylene  rings 

the  series  C;iHa»-s  or  <',,ll-.v  i.  Solid  paraffins  were 
iiud  in  some  of  the  oils  (Amaze,  Miyagawa,  and  Hiyama). 

,  proportion  oi  benzene  derivatives  is  smaller  than  in 
liliforniau  oils,  and  the  nitrogen  and  sulphur  compounds 

-.lit  vary  considerably  in  amount. — C.  b. 


JV.-COLOURING  MATTERS  AND 
DYESTUFFS. 

upillon  and  Piltakall.     C.  Liebermaun.     Ber.  34,  [6], 
[026— 1030. 

:.  author,  in  1876,  separated  from  wood  tar  an  orange- 
dyestuff,  which  he  identified  as  the  parent  substance  of 
iroducl  obtained  by  v.  Reichenbaeh  iu  1833,  termed 
The  latter,  on  investigation,  proved  to  be  a 
-nit  of  an  acid  dyestuff ,  to  which  tlie  name  Eupitton 
given.     This  product  has  the  formula — 


II  (i).   /\   .C: 

"'v 

6chs 


0CHs 
A  .OH 

^     .OCII;, 


1         I 


its  constitution   shows,  is   not  a  mordant  dyestuff. 

le   is  also  true  of  its  sodium  salt.     Reichenbach's 

'<*  to  the  dyeing  properties  of  his  pittakal  appear 

been  exaggerated,  as  the   author  was  only  able  to 

-  with  difficulty  by  the  use  of  strong  dye-baths. 

this   purpose    a  solution  of  Eupitton  sodium  is  preci- 

i  the  cold  with  glacial  acetic  acid,  then  saturated 

monia,  and  the  fabric  (calico  or  linen)  mordanted 

irdanted,  is  dyed  at  the  boil.     The  shade  produced  is 

i-'n  violet,  approximating  to  that  of  Indigo.     The  dyed 

inds  water  and  lukewarm  soap  lye,  but  acids  turn 

'Wbade  yellow  ;  the  original  bluish-violet  colour,  however, 

I  on  passing  the  fabric  through  lime  water. 

— T.  A.  L. 

Derivatives.     C.  Liebermaun  and  V.  Wiedermaiiii. 
Iier.  1901,  34,  [6],  1031  —  1040. 
1   lettnninatiou  of  the  number  of  methoxyl  groups  in 
by  Zeisel's   method  gave   numbers   agreeing  with 
irnmla,  C,9H3(0C'H3J(!0:,.     Moreover,  Eupitton 
■  r  salts   with   mineral  acids,   and  of  these,  the  hydro- 
like   that    of    Aurin,   crystallises    with    alcohol, 
lowcver,  it  loses   after  standing  some  considerable 
in  1  desiccator,  and   the   salt  then   has   the  formula 
1 '  IH'I.      When   Eupitton    (3    grins.)    is   heated   to 
'  .'.  tor  half  an  hour  with  concentrated  sulphuric  acid 
II  loses  its  methyl  groups  and  is  converted  into 
i.  to  which   the  name  Eupitton  Black,  or 
.   has   been   given.      The   product,   when    free 
1  uud  before  drying,  is  readily  soluble  in  hot  water 
&  to  dark  brown  solutions.     It  is   an  excellent 
tuff,  giving  deep  blacks  fast  to  soap,  and  does 
qppeai  to   be  identical   with  N.  Caro's   hexahydroxv- 
25,2675). 

itive  obtained  by  Hofmann  from  Eupitton  and 

is  at  lfio0  C  ,  and  termed  Eupitton  triamine  or  hexa- 

«  rosaniliue,  is  not  a  mordant  dyestuff,  but  dyes  wool 

■  'udts,  and  gives  an  acetate  having  a  distinct  metallic 


-In  i  Q,  It  is  noteworthy  that  ibis  salt,  when  repeatedly 
moistened  and  evaporated  on  the  water-bath,  loses  the 
whole  of  its  acetic  acid,  leaving  the  base  almost  colourless. 
In  determining  the  number  of  methyl  groups  in  this  product, 
by  Zeisel's  method,  it  was  observed  that  the  hydriodic  acid 
solution  deposited]  on  cooling,  crystals  of  the  de-methylated 
compound.  The  hydrochloride  of  this  compound,  hexa- 
livdioxyleucauilinc,  lias  the  formula  ( ',,,11,  ,N*  J  ls3HCI.  The 
aqueous  solution,  alter  adding  a  few  drops  of  potash  lye,  is 
carefully  oxidised  by  air  to  a  blue  dyestuff.  After  saturating 
with  glacial  acetic  acid,  the  mixture  is  evaporated  on  the 
water-bath  with  the  addition  of  alcohol  or  acetic  acid,  when 
i  he  oxidation  is  complete.  The  product  dyes  wool  a  fine 
blue,  and  is  without  doubt  hexahydroxyrosatiiline,  from 
which  it  follows  that  the  blue  colour  given  by  Eupitton 
triamine  on  unmordanted  animal  fibres  is  not  due  to 
methoxyl  groups  only,  but  that  the  presence  of  six 
hydroxyls  is  sufficient  to  produce  a  blue  dyestuff  from 
Kosaniline.  When  Lexabydroxylcucaniline  hydriodide  is 
boiled  for  10  minutes  with  fused  sodium  acetate  and  acetic 
anhydride,  it  yields  ennea  -  aeetylhexahydroxyleucauiline, 
which  crystallises  from  alcohol  in  colourless  needles  melting 
at  1  73  '  ( ).,  and  having  the  formula — 


HC  ; 


CfiH, 


(OCJI.,0),,- 


V 


This  substance  is  not  affected  by  cold  alkali  lye,  and  it  is 
also  insoluble  in  cold  fuming  hydrochloric  acid,  but  on 
boiling  with  this  latter,  the  solution  becomes  slightly 
bluish,  and  a  precipitate  of  the  trihydrocbloride  of  he.va- 
hydroxyleueaniline  is  obtained.  In  order  to  determine  the 
effect  on  the  shade  by  the  introduction  of  further  methyl 
croups  into  hexamethoxyrosaniline,  the  authors  heated 
Eupitton  with  methylamine  in  alcoholic  solution  to  about 
160°  C.  for  2s  hours.  A  leuco  base  is  formed,  which,  on 
oxidation  in  alcoholic  solution  in  presence  of  acetic  acid 
with  hydrated  manganese  peroxide  (from  permanganate 
by  reduction  in  alkaline  carbonate  solution),  gives  most 
probably  hexamethoxydimethyl  rosaniliue.  The  deep  blue 
solution  dyes  wool  blue  in  the  cold,  but  the  colour  can  he 
stripped  by  boiling  with  acetic  acid  or  alcohol.  Hofmann 
stated  that  Eupitton,  when  heated  with  water  to  270°  C, 
gave,  together  with  the  dimethyl  ethers  of  pyrogallol  and 
uiethylpyrogallol,  a  product  crystallising  in  white  needles 
and  soluble  in  alkalis.  The  authors  have  identified  this  as 
leuco-eupitton,  or  hexamethoxyleueaurin, — 

HC  I  [.C6H;(OCH3)3OH]3, 

and  have  obtained  it  by  reducing  Eupitton  with  zinc  dust  and 
acetic  acid.  The  product  is  readily  soluble  in  alcohol,  and 
melts  at  198°  C.  It  dissolves  to  a  colourless  solution  iu  alkali, 
which,  on  boiling  with  strong  potash,  turns  blue.  Tri- 
acetylleuco-eupitton,  C25H.:i,(C..;H:,O);,0.J,  obtained  in  the 
usual  manner  by  acetylating  leuco-eupitton,  crystallises 
from  dilute  alcohol  in  colourless  needles  melting  at  236  ( '  , 
and  dissolves  in  concentrated  sulphuric  acid  with  the  red 
colour  characteristic  of  Eupiiton. — T.  A.  L. 

Colour  Change ;   Theory  of .     C.  Liebermtmn.     Ber. 

1901,  34,  [6],  1040  —  1042. 
Edpition  triamine,  according  to  Hofmann,  is  hexameth- 
oxyrosaniline. The  entrance  of  six  methoxyl  groups  has 
determined  a  change  of  colour  from  red  to  blue.  This 
might  be  thought  to  be  due  simply  to  the  methyl,  which 
produces  a  similar  change  when  it  replaces  the  amino 
hydrogen  in  Rosaniline,  giving  rise  to  violets  and  blues. 
But  in  the  present  case  the  change  must  be  attributed  to 
the  entire  methoxyl,  the  methyl  itself  only  playing  a  sub- 
ordinate part,  since  hexahydroxyrosaniline  is  also  blue,  and 
here  the  colour  change  can  only  be  due  to  the  hydroxyl. 
Eupitton  itself— hexamethoxyaurin — is  only  a  feeble  dye- 
stuff,  and  hardly  differs  in  shade  from  Aurin.  But  whereas 
the  alkaline  solution  of  Aurin  is  red,  that  of  Eupitton  is  blue, 
again  showing  the  influence  of  methoxyl  groups.  When  tht- 
methyl  is  removed  from  these  methoxyl  groups,  the  colour  of 
the  sulphuric  acid  solution  changes  from  magenta  to  blue  ; 
the  new  compound,  the  Noreupitton  (Eupitton  Black)  of 
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the  preceding  abstract,  dyes  mordants  so  deeply  that  its 
essentially  violet  colour  can  only  In-  recognised  at  the  tirst 
moment  of  its  application.  The  effects  here  attributed  to 
hydroxyl  or  methoxyl  groups,  i.e.,  a  deepening  of  colour 
and  a  shifting  towards  the  blue  end  of  the  spectrum,  can  also  [ 
be  obtained  iu  other  classes  of  dyestuffs.  such  as  the  hydroxy- 
anthraquinones.  In  this  class,  with  successive  additions  of 
hydroxyl,  there  is  a  change  of  colour  from  the  yellow  or  orange 
of  hydroxyanthraquinone  and  of  the  corresponding  dihy- 
droxyanthraqninone  having  one  hydroxyl  in  each  nucleus, 
through  the  red  anil  violet  of  Alizarin  and  Parpnrin  to  the 
blue  of  alkaline  solutions  of  penta-  and  hexa-hydroxyanthra- 
quinone  (Cyaniu).  The  position,  however,  as  well  as  the 
number  of  the  hydroxy!  groups  is  important,  for  the  alkaline 
ins  of  Alizarin,  Efystazario,  and  Quinixarin  arc  bluer 
than  that  of  I'urpurin,  whilst  in  the  anthragallols  the  colour 
change  is  towards  green  instead  of  blue.  On  an  alumina 
mordant  the  changes  of  colour  are  from  the  red  of  Alizarin 
and  I'urpurin  through  the  Bordeaux  of  Quinizarin  to  the 
blue  of  Cyanin,  whilst,  on  the  other  hand,  with  different 
positions  of  the  hydroxyl  groups,  the  anthragallols  and 
rufigallic  acid  arc  brown.  In  the  aurin  hydroxyearboxylic 
acids  similar  changes  from  red  to  brown  appear  to  take 
place  with  increasing  hydroxyl  groups  (Ber.  25,  949), 
providing  that  the  substances  there  described  were  pure. 

The  two  series  of  colour  changes — yellow,  orange,  red, 
\iolrt  (ponceau),  blue,  black — and  yellow,  red,  brown, 
black — which  in  the  foregoing  instances  mark  successive 
additions  of  hydroxyl  to  the  molecule,  are  also  well  known 
in  the  class  of  azo  colours.  Here,  indeed,  there  are  few 
examples  of  an  aggregation  of  hydroxyl  groups,  but  an 
increase  in  the  number  of  azo  groups  or  of  amino  groups 
has  the  same  effect.  Lastly,  conjugation  with  phenol, 
naphthol,  and  anthrol  respectively  (this  Journal,  1882,  181 
and  2l'6)  is  marked  by  a  similar  colour  change,  progressing 
wiih  the  increasing  number  of  benzene  rings  iu  the  molecule. 
It  is  remarkable  that  certain  groups,  <iich  as  sulphury],  have 
no  iufluence  on  colour.  Bromine,  however,  as  exemplified 
iu  the  case  of  the  Eosines.  tends  to  deepen  the  colour. 

It  must  be  remembered  that  the  colours  of  dyed  materials 
and  of  solutions  arc  not  spectrum  colours,  and  little  is  known 
about  them  spectroscopically  ;  still  it  is  noteworthy  that  the 
heaping  ii]i  of  atomic  groups  on'y  tends  to  facilitate  the 
passage  of  rays  of  shorter  wave  length. — T.  A.  L. 

Picric  Acid  ;   Process  fur  Manufacturing . 

—  Wengboffer.     Rev.  Prod.  Chim.  4,  [3],  35. 

A  thin  paste  is  made  of  100  kilos,  of  sulphanilic  acid  and 
water,  this  being  then  mixed  with  40  kilos,  of  sodium 
nitrite  in  a  dilute  solution,  and  filtered  to  separate  undis- 
solved  impurities.  The  filtrate  is  treated  with  28  kilos,  of 
sulphuric  acid,  which  throws  down  the  diazobenzen^  sul- 
phoui  •  acid  formed.  After  filtration,  the  mass  is  introduced 
mt  p  nitric  acid,  the  concentration  of  which  is  such  that 
the  liquid  has  a  filial  density  of  about  40'  B.  Heat  is 
applied  until  uitrogen  begins  to  come  off,  and  when  the 
evolution  of  gas  diminishes,  heating  is  discontinued  and 
the  solution  is  left  at  rest  for  about  .'16  hours,  to  allow  of 
tt  e  separation  of  the  picric  acid.  The  latter  is  washed 
and  dried,  the  washing  being  simpler  than  in  the  usual 
method  of  manufacture,  owing  to  the  nitration  being 
•  ffected  in  the  absence  of  sulphuric  acid. 

The  method  may  he  modiSad  by  stirring  the  above 
quantity  of  sulphanilic  acid  into  a  solution  of  40  kilos,  of 
sodium  nitrite  in  the  same  weight  of  water,  the  resulting 
yellow  paste  being  then  introduced  into  such  an  amount 
of  nitric  acid  as  to  obtain  320  kilos,  of  acid  of  40°  B.;  the 
final  stages  are  the  same  as  before. 

By  these  methods,  110  kilos,  of  picric  acid  can  be 
obtained  from  50  kilos,  of  aniline. —  C.  S. 

Nitrated  Azo  Dyestuffs  ;  liednelion  of .     A.  Hosen- 

stiehl.     Comptes  Bend.  132,  [16],  985-988. 

fiiB  author.in  conjunction  with  Xoelting,  patented,  in  1887, 
I  dyestuff  obtained  from  meta-azoxyorthotoluidine  by 
di  izoUtring  and  coupling  the  diazo  compound  with  a-sulpho- 
u  naphthol.  The  meta -  azoxy toloidine  was  obtained  by 
acting    with    zinc    and    caustic    soda    on    tneta-nitro-oitho- 


toluidine,  bat  as  the  nitramiue  is  insoluble  iu  alkali  t 
action  was  very  slow  and  the  yield  bad.  The  author  m 
finds  that  if  the  nitramine  he  diazotised  and  the  dit 
compound  then  coupled  with  a-sulpho-a-n  aphthol,  the  81 
stance  so  formed  is  soluble  in  alkali,  and  may  be  redui 
in  alkaline  solution  by  stannous  chloride,  arsenii 
formaldehyde,  or  glucose,  at  50^ — f>0°  C.  N'o  change 
colour  occurs  during  the  reduction,  but  while  the  nitram 
derivative  dyes  wool  only,  and  only  in  an  acid  b 
azoxy-amine  derivative  does  not  dye  wool,  but  dyes  cot 
in  an  alkaline  bath. 

This  reaction  is  general.      Metanitramines   yield  a* 
derivatives  of  the   same  colour  but  different  dyeing  po« 
like    the   "St.    1 )  uiis   Bed,"    which    is    their   type;    pjj 
nitramines  yield  azoxy  derivatives  (littering  both  in  coll- 
and    iu   dyeing   power ;    orthonitratnines    give    rise    h' 
different   reaction  to   colourless  compouuds  which  are 
azo  derivatives. 

The   reduction   may    be   pushed    further   by  raising 
temperature   and  increasing   the   amount   of  glucose; 
derivative    of    the  azoxy-amine    may   then    yield   the 
azo-amioe,  or  ultimately  the  diamine.     The  author  h 
prepared  para-azo-orthotoiuidine,  from  which,  by  diazoti  ; 
and  treating  with  sulphonaputhol,  he  has  obtaiuei 
stuff  giving  bluer  shades  of   red   than   the   corn- 
compound  from  the  azoxy-amine.— J.  T.  D. 

Amino-Azo  Compounds.     R.  Mohlau  and  M.  Heinz 
Ber.  1901,  34,  [6],  881— S88. 

In  studying   the  differences  between  o-  and  p-an 
compounds,   it    is    noteworthy   that    although    thi 
behave  in  all  reactions  like  primary  amines,  still  in 
the   reaction   of    tetramcthyldiaminodiphenylcarbiaol     I' 
p-quinonoid   compounds   (Ber.   31,   2351,  and    32,  2 
this   Journal,    1899,   35   and    1010),    and    espcci . 
p-hydroxyazo  compounds  (Ber.  33,  2858),  it  appi 
be  of  interest  to  investigate  the  behaviour  of  p-an 
compounds  towards   this  reagent.     The   authors 
the    products    obtained   are   not   quinone   derivati 
leucauramines,  and  iu  view  of  their  experiments  tbej 
elude  that  whereas  p-umino-azo  compouuds  form 
amines  within  a   wide  range  of  temperatures,  o-ai 
compounds  only   form  leucauramines  at  temperati 
to  40°   C,  whilst  at   higher  temperatures   (up  to 
Auramines  are  produced.     For  the  preparation  of  I  e 
azo-phenylleucauramine,     equimolecular      proportion  0 
p-amino-azobenzene    and    tetrauiethyldiainiiioilipliti    I 
binol  are  dissolved  in  U6  per  cent,  alcohol  and  col 
on  the  water- bath  for  about  five  hours.     The  can 
product  crystallised  from  benzene-petroleum  spirit  si ■}  li 
in  brownish-yellow  prisms  melting  at   l.'ii.  J    ('.  « 
80  per  cent,  yield.     The  action  of  acetic  anhydridi 
acetylp-amino-azobenzene.       Dhnethylamiuo 
does  not  react   with  the  carbinol,  proving  that  the  r.    I 
occurs  with  an  amino  hydrogen.     Benzene-azo-a-na]  >»■ 
leucauramine,  obtained  in  a    similar  manner,  separ 
yellowish-brown   prisms  melting  at  235°  C.     When  ''■ 
p-amiuotolnene  is  dissolved   iu   alcohol,  together  n    • 
equimolecular   proportion   of   tetranietliyliliaininodi|  IB 
carbinol,  and  allowed  to  stand   for  about    12  hour  I 
occasional  agitation,  it  is  converted  into  the  eontf)  • 
leucauramine,  which    crystallises    from    benzene-pet  H 
spirit  iu  red  needles  melting  at  174o' ('.     It  is  con  ;' 
decomposed  iuto  its  components   by  warming  will   I 
mineral   acids.       When    boiled  for  some  time 
solution   until  carbinol  can  no   longer  he  detected 
blue   colour  with  acetic    acid,  the   product  is  convert 
p-tolueue-azo-p-telylaurauiine,  which  separates  in     ' 
yellow   plates  melting  at   190°  C.     The  same  proih   ' 
be  obtained    by  boiling  the   components  for  - 
alcoholic   solution.      Benzene  azo-/3naphthylamine  J' 
condenses  with  the  carbinol   in  alcoholic   solution  a    • 
peiature  not  exceeding  4o°  C.     The  leucauran 
from    hot    acetone    in    scarlet    needles   melting  at    ' 
When   boiled  with   seven   times   its  weight  of 
completely  dissolved,  it   loses   two  atoms  of  I 
forms   a   dark  yellowish-red   crystalline   pie/. 
most    organic    solvents    and  reciting  at    74    C     ' 
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duct  is  tolerably  stable  towards  somewhat  dilute  hydro- 
urio  acid,  and  it  is  therefore  doubtful  whether  the 
mound  is  Bcn/.eue-azo-fl-naphthyl-auramine-- 

ns.Xi!.C10Hc.X:C[C6n.lN((  rl3)3]2> 

lethyldinminotriphenyldihydrouaphtho  u-triazine — 


I'  ,11, 


\ 


N.CsCC.H^CH,)^, 


).N1U',U, 

/     \ 
\ / 

With  POCIj 


CI 
D.,:C.s^ 


)>.XHC„1I7 


With  II,so, 


ailai  reaction  takes  place  with  snlphonated  tetra- 
<iiauiiuobenzophenoue,  the  dyestuff  obtained  giviug 
-iaiilar  shades  to  those  from  the  unsulphonated 
t.  The  general  conclusions  arrived  at  as  a  result 
-i-  investigations  are  that  substituted  ;)-amiuobenzo- 
BU  in  sulphuric  acid  solut'oa  give  dyestuffs  with 
1  aromatic  amines  which  contain  at  least  two  aromatic 
directly  attached  to  nitrogen.     One  of  these  must  be 

1  group  in  whith  the   position   para  to  the  nitrogen 

-T.  A.  L. 


^iaduline  and  Tsorosindone  Reaction.     O.  Fischer. 

Ber.  1901,  34,  [G],  940  -949. 
ermining  the  limits  of  the  reaction  betweeu  nitroso 
Jt"ls    (.nitroso  aniline,  -dimethylaniline,   -phenol,  -o- 
lol,   &c),    and     /3-alkyl-    or    alphylnaphthylamines, 
DC  in  the  formation  of  isorosindulines  and  isorosin- 
tb*  author  finds  that  the  nitroso-o-  and  m-toluidines, 
as  the   nitroso-o-  and  -m-cresols,   readily  react  with 
jivl-  or -phenylnaphtbylamine,   but    homologues    of 
•aniline   or    nitroso  -  phenol   containing  two    alkyl 
!  .   whatever    their    position,  do   not    form    isorosiii- 
8uc'i,  for  example,  are  nitroso-p-xylcnol,  -thymol, 


and  -carvacrol.  H-o-mctliylisorosindone  is  obtained  from 
niiroso-o-cresol  and  phenyl-(3-naphthylamino  according  to 
the  method  already  given  for  tsorosindone  (Iter.  29,  2755  ; 
tins  Journal,  1S97,  182).  The  base  crystallises  from  70  per 
cent,  alcohol  in  long  reddish-brown  metallic  needles  melting 
at  258°  C,  and  having  the  formula — 


he  same  compound  can  be  obtained  directly  by  boiling 
tlicr.  in  alcoholic  solution,  equimolecular  proportions  of 
0  3-naphthylamine    and   the   carbinol,   but    the 
luel  cannot  be  so  readily  isolated  and  purified. 

— T.  A.  I,. 

■  titttled  Amlnobenzophenones    unit   Aromatic    Amines 

Sulphuric     Acid    Solution;    Reaction    between  . 

It.     Ocniptes  Rend.     1901,  132,  [U],  885  — 

I  he  presence  of  condensing  agents,  such  as  phosphorus 

hloride,  substituted  /)-aminobenzophenones  react  with 

J  molecular    proportions    of    a    secondary   or    tertiary 

aminV  forming  triphenyl — or  dipbenylnaphthyl — 

derivatives.     If,  however,  concentrated  sulphuric 

mployed  as  the  condensing  agent,  only  amines  of 

benylamine   type   react.     When   100  grms.  of  pure 

acid,  80   gnus,   of  tctr.uuethyl-di-/) -aminohenz n- 

■.   and     17    grms.    of    dipheuylamine    are    heated 

at  130° — 130°  C.  for  about  three  hours  and  the  melt 

i  into  ice  water,  a  dyestuff  is  precipitated   having 

Jj.  formula    of    a     tetramethylphenylsulphotri-/>-amino- 

, 'methane  with  a  90  per  cent,  yield.     Sulphonatiou 

raided  by  moderating  ihe  reaction,  but  condensation 

■  takes  place  very  slowly.  Xo  condensation  at  all 
rith  secondary  or  tertiary  amines  containing  only  a 
iromatic   nucleus,    whilst,  on    the    other   hand,  the 

•  -u!>>tances  do  react :  methyl-,  ethyl-,  and  benzyl- 
imine,  phenvl-p-  aud  o-tolylamine,  but  not  di  p- 
ae.  In  the  case  of  the  secondary  and  tertiary 
amines,  phenyl-o-  and  phenyl-5-naphthylamine, 
.nd  methylphenyl  /3-naphtbyIamine  react,   whilst 

and  p-tolyl-/3-naphthyIaniine,  as  well  as  a-/9-di- 
imiue,  do  not.     The   difference  between  the  dve- 

ned  from   phcoyl-a-naphthylamine  according  to 

■  using    agent   employed    is   illustrated   as  follows, 
D  represents  (CH.,);:  X  .CCII4— 


X 

A 


/\/\ 


OH 

It  is  only  b  weak  base,  aud  its  well-crystallised  salts  are 
dissociated  by  water  and  alcohol.  By  the  action  of  phos- 
phorus   pentachloride    it    is   converted    into    B-o-methyl- 

eiilnropheuylnaphthopheuazonium  chloride,  in  which,  like 
isorosindone  chloride,  the  chlorine  atoms  are  unequally 
bound,  the  nzonium  chlorine  being  readily  replaced  in  cold 
aqueous  or  alcoholic  solution  by  I,  Br,  or  XO-„  »S;c.  On 
boiling  the  alcoholic  solution  of  the  chloride  with  two 
molecular  proportions  of  aniline  for  several  hours  undei 
an  inverted  condenser,  it  yields  li-o-methylplienylisoros- 
induline — 


X 

S\  :X 

1! 


II  .C 


N.C',,11, 


/\/\ 


\/\/ 


The  base  separates  from  benzene  in  coppery  crystals,  and 
dissolves  with  a  blue  colour  in  concentrated  sulphuric  acid. 
The  homologous  Do  methyl-p-tolylisorosinduline  from  the 
chloride  and  p-toluidine  melts  at  226°  O,  and  dissolves  in 
a  greenish-blue  solution  in  concentrated  sulphuric  acid. 
The  chloride  gives  with  /3-naphthylarniue,  B-omethylj8- 
naphthylisorosinduline,  a  reddish-violet  dyestuff,  giving  a 
deep  blue  solution  in  concentrated  sulphuric  acid,  becoming 
reddish-violet  on  dilution.  On  boiling  the  aqutous  solution 
of  the  dich'oride  with  two  molecular  proportions  of  sodium 
acetate,  it  is  converted,  like  isorosindone  chloride  (Her. 
33,  14S3;  this  Journal,  1900,  654),  into  B-o-methyl- 
chlororosindonc — 

X   

/\ 


=x- 


(.1 


I  I 

\/ 

o 


On  heating  B-o-methyiisurosindone  with  an  excess  of 
methyl  iodide  under  pressure  at  100  1'.  for  several  boms, 
and  Heating  the  iodide  obtained  with  alcoholic  potash, 
there  is  obtained  the  corresponding  o-methylmethoxy- 
rosindone — 

X 


/\ 


H;iC 


0CH3 


C6H3 


I    I    I 

11 


which  separates  from  alcohol  in  shining  brownish-red 
needles,  melting  at  288'  C.  By  condensing  nitroso-m-cresol 
with  phenyl-£-naphthy  lamine,  it  is  eonveited  into  m-metbvl- 
isorosindone,  which  crystallises  from  dilute  alcohol  in 
golden  bronzy  needles.  The  base  gives  magenta  coloured 
solutions  in  alcohol,  benzene,  and  chloroform,  whilst  the 
-alts  are  readily  dissociated  by  water.  It  dissolves  to  a 
reddish-violet  solution  in  concentrated  sulphuric  acid,  which 
on  dilution  becomes  brown  and  then  reddish-yellow,  de- 
positing on  cooling,  the  sparingly  soluble  sulphate. 

In  conclusion,  the  author  characterises  some  new  products. 
2-nitroso-l . 3.5-xylenol  is  obtained  by  known  methods  from 
■  xylenol,  melting  at  64°  C,  It  crystallises  from  dilute 
alcohol  in  yellowish  ptisms,  melting  at  1755  C,  and  is 
readily   soluble   in  alcohol,  ether,  benzi  ne,  ami   ammonia, 
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but  almost  insoluble  in  cold  water.  6-nitTOSO-l  .•J.S-xylenol 
:  from  1.2.3-xylenol.    It  form-  yellowish  needles, 

melting  at  166  C,  ami  tuis  a  similar  solubility  to  the 
vn;.  2-nitroso  1 .3.5 ethylxylidinc  is  produced  from 
dine,  boiling  at  221°  C.  by  heating  with  ethyl  bromide, 

conversion  into  th<-  nitrosamme  and  transformation  into  the 

nitroso  base,  which  separates  from   benzene  in  steel  blue 

prisms,  melting  at  IS8  C. — T.  A.  L. 

Dautroanisidine   and   the    Constitution   of  the   Resulting 

Product  ,-  Diazotisation  of .     It.  Meldola  and  J.  V. 

lyre,  ttroc.  Chem.  Soc.  17,  [238], 
A  pafke  just  published  bj  Freyss  (this  Journal  L901,  350), 
anticipates  some  conclusions  at  which  the  authors  have 
arrived  as  the  outcome  of  an  investigation  opon  which  they 
have  boon  engaged  since  last  ( Ictober.  They  are  led. 
therefore,  to  place  npon  record  the  results  of  those  experi- 
ments which  appear  to  give  independent  support  to  the 
.usions  of  the  author  above  named.  This  work  is  an 
extension  of  that  already  published  (Meldola  and  Weohsrer, 
Trans.  Chem.  Soc.  190*0,  77,  1172  ;  Hroc.  1898,  14,  226, 
tins  Journal.  1808,  1138). 

The  crystalline  diazo-compound,  obtained  by  the  action 
of  a  nitrite  on  dinitroanisidine  in  acetic  acid  solution,  is  a 
diazoxide  of  the  formula  — 

X:X 


CHjO 


O 


NO, 


The  proof  of  this  constitution  is  given  by  several  con-  \ 
siderations,  some  of  which  appear  from  the  experiments  of 
Freyss,  the  most  cogent,  perhaps,  being  its  ready  converti- 
bility iuto  nitromethylresorcinol,  C„lT3.NO.,.OH.OCH3  = 
1  ■•>"•  i.  The  authors  find  the  most  convenient  method  tor  I 
bringing  about  this  conversion  is  to  dissolve  the  diazoxide 
in  ifcoholic  sodium  hydroxide.  The  decomposition  takes 
place  at  the  ordinary  temperature,  with  the  evolution  of 
nitrogen  and  the  formation  of  aldehyde.  On  diluting  the 
alkaline  alcoholic  solution  -with  water  and  acidify  mg,  the 
nitrotesorcinol  methyl  ether  separates  in  a  crystalline  form, 
and  is  best  purified  by  steam  distillation. 

The  diazoxide  is  remarkably  stable  towards  acids;  it 
can  be  boiled  with  dilute  hydrochloric  or  sulphuric  acid  and 
can  1»-  crystallised  from  boiling  glacial  acetic  acid  or  from 
acetic  anhydride  without  undergoing  decomposition.  It 
is  decomposed  on  boiling  with  hydriodic  acid  solution,  and 
the  nroduct  is  iodonitroresorcinol  methyl  ether  (Meldola 
and  Wechsler,  loc.  cit,  1173),  C6H2.OCH3.OH.NO,.l  = 
1-3:4:6.  The  azo-8-naphthol  derivative  described  in  the 
former  note  {loc.  cit.)  has  the  formula  C„HJ.XO...OCH3. 
nil  X...C10H6.OH.  In  addition  to  the  properties  already 
assigned  to  this  compound,  it  may  be  added  that  it  is 
distinctly  phenolic  in  character,  dissolving  in  cold  aqueous 
alkali  with  a  dull  claiet-red  colour  and  being  precipitated 
unchanged  by  acids.  The  phenolic  character  is  due  to  the 
hydroxy!  group  in  the  para  position.  An  examination  of 
the  product  of  the  action  of  ammonium  sulphide  en  the 
azo-compouud  has  shown  ihat  no  amino-azo-compound  is 
formed,  and  this  is  in  accordance  with  the  view  that  the 
nitro-eroup  is  not  in  the  para-position  with  respect  to  the 
azo-croup  (Meldola,  Trans.  Cl.em   Soc,  1883,  43,  425). 

The  constitution  of  dinitroanisidine  (m.  pt.  188)  first 
described  (Meldola  and  Wechsler,  toe.  cit.)  follows  from 
the  fact  that  it  is  obtainable  by  the  further  miration  of  both 
the  oitroacetanibidides  resulting  from  the  nitration  of 
o-acetanisididc — 


derivatives.     Xo.    I.    was    prepared    by    the    reduction 
dinitroanisol       and      acetylation     of      the      nitroanisi. 
( Meldola,  Woolcott,  and   IV ray,  Trans.  Chem.  Sot  li 
69,  1330).     No.  11.  was  prepared  from  the  correspond 
nitrouuisidine,  the   latter   being  obtained  pure,  by  . 
cation  of  the  method  formerly  described  (this  Journal,  !' 
113S).       The    mixture   of    nitroacetyl  derivatives   result 
from  the  nitration   of  o-acetanisidide  is   boiled  with  di 
alkali  till  completely  hydrolysed.     The  mixed  nitroanisid 
on  being  dissolved  in  hot  dilute  sulphuric  acid  deposit 
coolin",  silvery  scales   of  the  sulphate   of  the  D-uitn 
pound?  C6H3(XO.;)(XH2)OCH3      t    4:5.  the  sulphat 
the  isomeric  compound  remaining  in  solution.     The  cry.  - 
line  sulphate    gives  pure   />nitro-o-anisidme  on  treatn  it 
with  dilute  alkali  and  crystallisation  of  the  product  f|i 
hot     water.      In    order    to     characterise    further    the 
nitroanisidines     and    the     diuitroauisidiue,    the      ben 
derivatives  have  been  .prepared  :  C6H:,(N02)XH(C?U   . 
(H  II ,=  14:  5,  white   silky  needles   from  alcohol,  mi, 
l493-15o    C.j  CcH3(NO.:)XU(C7H50).OCH3  =  l:jL 
slender  ochreoas  needles  from   alcohol,  m.  pt.  160° — 1|) 
CcH2.(XO.,);.XH(C7H50).OCH:,  =  1:2:5:4,    ochi  t 
scales  from  acetic  acid,  ni.  pt.  185° — 186    C. 

The  constitution  of  the  n-ivitro-o-aiiisidine  was  prove  j 
two  methods  differing  from  those  adopted  by  Frey;  u 
well  as  by  conversion   into  the  p-nitro-guaiacol  of  u 
104°.     The    latter   compound,    of  which   the   discovei  is 
assigned  to  Hope  (Ber.  18H7.30,  2446),  was  first  desc  J 
by  one  of  the  authors  (Meldola,  Proc.  Chem 
12    p.  125).     The  p-nitro-o-anisidine  when   diszol 
the'  amino-group  replaced  by  iodine  in  the  usual  \\ 
an    iodonitroanisol    which   crystallised   in    straw-coli  |si 
needles  melting  at  127° — 128°. 

The  constitution  of  the  niiroanisidiue  of  Cahours  I 
Woolcott,  and  Wray,  lor.  oil.)  was  further  pr. 
converting  it  into  the  corresponding  iodonitroai 
repIaciDg'the  amino-group  by  iodine  by  the  diaio 
The  iodonitroanisol,  C6H3(N02)l.0CH:,  =  1:3:4,  ' 
at  95° — 96°  and  is  identical  with  that  described  bj 
(Ber.  1896,  29,  998  ;  this  Journal,  1896,  534). 

Experiments  were  in  progress  to  obtain  direct  eri 
of  the   constitution  of  the  dinitroanisidine  at  the  lii  i 
appearance  of  the   paper  by  Freyss.     The  triam 
obtained   by   reducing   the   dinitroanisidine    with 
hydrochloric  acid  forms  a  crystalline  hydrochl 
is  very  unstable,  passing  readily  into  a  deep  violet  t 
matter  on  exposure  to   ihe   air.     The  dinitroaccl 
does  not  give  an  auhydro-base  on  reduction,  an  ol 
which  is  in  harmony  with  the  view  that  the  a 
group  is  not  in  the  ortho-position   with  respect  to  a    ' 
group.       On     the    other    band,    that    the    triam 
contains  two  aniino-groups  in  the  ortho  position  is 
by  the  foimation  of  an  azine  with  phenanlhren 
On  heating  together  equimolecular  weights  of  the  ti  '" 
and  the  quinone  in  glacial   acetic  acid,  the 
giadually  formed,  aud  on    adding   hydrochl 
hydrochloride  is    completely  thrown  out  on  coolm   1 
dull  red  precipitate.     The  free  base  is  an  ochi 
which    dissolves    in    alcohol    with    a    magnif 
fluorescence.     It  does  not  readily  crystallise,  hat  M 
fiomboiliDg  toluene  iu  the  form  of  blown  nodules  ' 
a  melting  point  of  about  237°  C,  but   softemi 
temper  ature.     The  base  thus  obtained  contains  one  u  • 
of  toluene  and  has  the  formula — 


OCB, 

/x   MI.C .ll.n 

M  ->  I 

\/  NO,\/ 


( )CH:i 
/\  XH.C,II/> 

^"NIL 


OCHa 


l"l 


NO. 


XO. 


x.ccn, 


xn. i  ii 0 


the  author-   have  proved  this  directly  by  the   nitration 
of  carefully    purified  specimens    of    the   luonomtioacetyl 


CH30(NH,,)C„nY  |     !'    |6   '    +  t;1' 


8\ 


N.C.C(H4 


The  result  of  this  investigation  thus  confiinu  (be 

sion    that   on   diazotisirg    3  :  4-dinitro-o- sidme  . 

acid,  it  is  the  4-nitio-group  which  is  eliminated,  pr. 
accordance  with  the  scheme — 


.Nj.Ojtf 

CH30(XO,,)C6H2  / 

XX  (Jo 


CHsO(NO* 


N2 
<0;)C6H2<  | 


+        HN<  »:. 
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n  if  Dyestuffs  ;  Application  to  Iuditph 
(_'.  ( amichcl  ami  P.  Iiayrac. 

uniltr  XXIII.,  page  621. 

PATENTS. 

tek  Disazo    Dyestuffs ;    Manufacture   of . 

London.     From  The  Aetien-Gesellschaft  fiir  Aniliu 
3erlin.      Eng.  Pat  l",St4,  June  II,  1 

lementary  to  Eag.  Pats.  J  1,527  of 

I'J  (this  Journ  J,  189S 

(s).whieh  relate  to  the  manufacture  of  hlack  disazo 

i|  -tuff*  by  <. ouib'iiing  the  diazo  compounds  of  p-amino- 

ii  hemylaiiiiiie  sclphonic  acids,  p-aminophenyl-fl-naphthyl- 

.. phonic  acids  or  p-aminodiphenylamine  carboxylic 

their    homologues  or  substitution  products    with 

1  iphthylamine,    diazotising    the    products    so    obtained, 

combining   them  with   suitable   dyestuff   components. 

patentees  now  rind  that  dyestuffs  of  a  similar  character 

.btained  by  using  as   first   components,  sulphonic 

vamroodiphenylamine  which  contain  both  a  hydroxy! 

aearboxyl  irroup.     These  products  are  formed   by  the 

;i-nitrochlorobenzene  o-sulphonic  acid  on  p-amino- 

aeid  or  on  p-aminocresotie  aeid,  and  suDsequent 

n  of  the   nitre-products  obtained.     Since  the  new 

.In  hydroxyl  and  carboxyl  groups   tbey  are 

■,-ini  on  chromium  mordants.     The  ;  - 

.1  is  analogous  to  that  described  in  Eng.  Pat.  2-1,52  7 

"    (foe.   tit.).     The   dyestuffs  give   directly    violet- 

fcjk  shades,  and  on  chrome  mordanted  fibres  produce  a 

*h  bbek.-T.  A.  L. 

-.ltd   Leuco-Compound  ;    Manufacture   of  a . 

Abel,  London.     From   the  Actien  Gesellschaft  fur 
a  Fabrikation,  Berlin.     Eng.  Pat.  10,843,  Jm.e   11, 

■  Ger.  Pat.  103,301,  leuco-thionoline  is  pro- 
:he  action  of  sulphur  on  mixtures  of  equimolecular 
■  oitMiDS  of  certain  disubstitution  products  of  benzene. 
itei  lets  now  find  that  another  sulphurised  leuco- 
oontaining  two  more  amino  groups  thjn  the  above 
:.  can  be  obtained  by  the  action  of  snlphur  and 
.iphide  on  diaminophenol — 


OH:XH::XH,  =  1:2 
new  prodnct  has  the  formula — 
RH, 
HN./\ 


:4. 


I A 


HO.  'I  .i 


\y 


.XII. 


fling  method  gives  a   satisfactory   yield.     A 

•n  of  124  kilos,  of  diaminophenol   in  7.JO  litres  of  hot 

is  mixed  with  60  kilos,  of  crystallised  sodium  sulphide 

ilos.  of  sulphur  in   90  litres  of  water,   the   whole 

coiled  under  a  reflux  condenser  for  some  time,  when 

- ueothionoline  separates  in  shining  leaflets   and  is 

ff.      The    new   product   forms   shining  yellowish 

ly  soluble  in  water,  alcohol,  ether,  or  benzeae, 

•  -oloble  in  dilute   acids,  caustic    alkalis,    and  sodium 

»Uoe  solution.    It  is  converted  by  the  action  of  oxidising 

to  the  corresponding   thionoiine   which  combines 

-  and  alkalis  to  form  violet  and  blue  coloured  salts 

.  — T.  A.  L. 

tiers     [Yellow]     of  the     Acridine    Scries; 

..  nufacture  or  Production  of  New .    H.  E.  Xewton, 

Prom  The  Farbenfabriken  vorm.  F.  Baverand 
iberteld,  Germany.     Eng.  Pat.   11,035,   Jul,       • 


'mUTRiCALLT  dialkylated  or  trialkylated   derivatives 

;"i-«"«modiphenylmethane  or    their'  homoloiiues,  ob- 

'  rating  and  reducmg  the  corresponding  unsym- 

•lally  dialkjlated  or   trialkylated  p-diamiuodiphenyl- 

i  oases,  or  their  homologues,  are  heated  with  agents 

:  e*atmng  ammonia,  and  are  then  oxidised  to  the 


new  dyestuffs.     For  example,  lit  kilos,  of  dimethyldiamino- 
phenyl-o-tolylmethane  (Ger.  Pat.  107,: 

of  sulphuric    aeid    i  66     B.)  are  nitra 
with  a  mixture  of  2l-5  kilos,  of  nitric  acid  (In    15.;  and  50 
-ulphurie  acid  monohvdrate.     T be  melt   is  poured 
into  water  and   neutralised   with    -odium  carbonate   when 
dimtrodiiiietuyldiaminophcin!-.)-tolylmethaii.  — 


/ 


;.NII 


NO 


NO 


m  brick-red  en  stal-.     The  product,  after  re 

■  ition  from  acetone,  forms  red   leaflet-  melting  at  160 

In  order  to  reduce  it,  it  is  dissolved  in  5  times  its  weight 

;_\ drochlorie   acid   (36*3  percent.)   and   treated  in   the 

■vith  twice  f  zinc  dust.    After  filtering  from 

-s  of  the  latter,  the  diamino  product  is  precipitated   by 

:c  soda  lye.     On  recrystallisation  from  chloroform,  it 

yields  colourless   leaflets   melting   at  177"  C.     In    order  to 

in  a  dyestuff,  1  kilo,  of  the  product  so  formed  is  mixed 

»lth  10  kilos,  of  sulphuric  acid   (20  per  cent.)  and  boiled 

for   seven    hours,    in    a   lead-lined    vessel.     The    resulting 

solution  is  mixed  with  abont  1   25  kilos,  of  calcined  sodium 

carbonate,  and  oxidised  with  the  necessary  quantity  of  ferric 

ehloride,  after  adding  salt  and   zinc  chloride.     The  dyestuff 

so  produced  forms   a  reddish-brown  resinous   mass,  which 

soon  solidifies  to  a  red  crwallioe  product,  easily  soluble  in 

cold  water,  to  an  orange-yellow  solution.     It  dyes  leather 

level  yellow  shades. — T.  A.  L. 

Y -TEXTILES:  COTTON,  WOOL,  SILK,  Etc. 

Oxycelluloses  ;  Researches  on .     A.  Xastukoff.     Her. 

I,  34.  [5-],  719—723. 

The  author  has  oxidised  Swedish  filter  paper  with  (1) 
chloride  of  lime  solution  as  in  previous  experiments  (Ber. 
1900,  33,  2237,  this  Journal,  1900,  733)  ;  (2)  permanganate 
-■lution  followed  after  36  hours  by- the  introduction  of 
sulphur  dioxide  gas,  and  finally  the  addition  of  weak  and 
lukewarm  sulphuric  acid.  The  products  in  both  cases 
appeared  to  be  a-oxycelluloses.  By  heating  these  on  the 
water-bath  with  It)  volumes  of  sulphuric  acid  solution 
(5  per  cent),  washing,  and  again  heating  with  a  like 
amount  of  sodium  carbonate  solution  (10  per  cent),  a  new 

-  of  oxycelluloses,  characterised  by  solubility  in  water, 
were  obtained  in  60 — SO  per  cent,  yield.  The  ox)  cellulose 
resulting  from  the  action  of  chloride  of  lime  required  to  be 
heated  with  acid  for  three  hours  ;  that  from  the  per- 
manganate oxidation  for  only  one  hour.     A  smail  quantity 

■    jar  was  formed  duriDg  this  aeid  hydro!;  -  irger 

quantity  if  the  time  of  heating  was  extended ;  it  gjve  a 
hydrazone,  possibly  mannose-h}  drazone.  The  alkaline  bydro- 

-  need  be  continued  for  only  10 — 30  minutis  at  a 
temperature  of  70: — 100:  C.  For  the  new  soluble  oxy- 
eeUuloses   the   author   proposes   the    name   7-eellulose- 

he  considers  them  to  be  different  to  the  class  already 
distinguished  by  the  prefix  0-  (Cross  and  Bevan,  J.  Chem. 
38.  '.See  also  this  Journal,  1884,  206  et  seq.). 
Their  properties  are  briefly  as  follows  : — The  aqueous 
solution  when  dilute  is  cpaleseent  or  milky,  and  yellow  in 
transmitted  light,  is  quite  filterable  and  does  not  alter  en 
-'-anding  or  when  heated.     Stronger  solutions  (5 — 10  per 

;  resemble   glycerin  or  viscose,   and  when  dried  in   a 
ator  or  over  a  water-bath  deposit  silky  transparent 

-  or  plates.  The  addition  of  various  metallic  suits,  of 
acids  or  alcohol,  produces  precipitation.  When  precipitated 
by  an  acid,  the  solubility  gradually  diminishes  as  tt.e 
substance   dries,    but  is   restored  by    the  action  of  warm 

on  carbonate  solution.  If  washed  with  almost  any 
dilute  acid,  the  oxycellulose  becomes  insoluble  once  more, 
and  this  cycle  may  be  repeated  as  desired.  Drying  at 
110"  C.  does  not  however  destroy  the  solubility. 

y-Oxycellulose  reduces  Fehling's  solution  when  heated 
and  forms  a  yellow  hydrazone  which  is  insoluble  if  prepared 
from  the  insoluble  oxycellulose,  but  like  it,  becoir.es  soluble 
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by   the  action    of   alkali  ;    also    its     solution-    arc   yellow, 
t,  and  deposit  lustrous  gold-coloured  scales.    Iodine 
prod      •  ! 'ration ;   the  pentosan   reaction   docs   ti< -t 

take  place;  ami  the  ash  has  an  alkaline  reaction. 

j  cellulose,  in  it.;  soluble  form,  would  appear  to  be  the 
sodium  salt  of  a  soluble  acid  which,  when  dried,  becomes 
ati  insoluble  anhydride  or  lactone.— R,  1..  .1. 

PATENTS. 

lii  il  v  Matters  from  Wool,  Sheepskins,  and  other  Textile 

Fibres;  Process  <ii<i  Apparatus   for  Extracting  . 

C.  D.  Ahel.      Fng.  Tat.  2360",  1900. 

See  under  XII.,  page  591. 

Mercerizing  of   Yarn;    Machines   for    Use   in   .     F. 

Shuman,  Philadelphia,  i  ,S.A.     Eng.  Pat  S568,  Feb.  19, 
1901. 

A  M.'.i'iiixK.  chief!)  applicable   to  the  mercerising  of   1 
yarn.     The  latter  is  taken  up  on  a  moving  frame  composed 
nl   i  i  chains  which  travel  through  the  mercerising 

fluid.  15v  means  of  cam  discs  the  yarn  is  stretched  during 
mercerization  and  washing. 

-  also  this  Journal,  1898,  149,  24(1.  345,  452,  573,  75C, 
Mo.  and  1141  ;  1899,  36,  136,  267,  19,  680,  911,  and  1122  ; 
1900,  43,  H4,  -240,  821,  and  1011.)— C.  M. 

Textile  Fabrics  ami  the  like,  Non-inflammable  and  Water- 
proof; Process  and  Composition    fur    Rendering . 

('.  Baswitz,  Berlin      Kng.  Pat.  8267,  May  4,  1900. 

The  following  composition,  namely  : — 34  parts  of  "amphi- 
bolin,  a  tire-  osisling  natural  earth  found  near  liaden," 
39  parts  of  size  or  other  gelatinous  material,  2  parts  of 
chrome  alum,  2  parts  of  ammonium  sulphate  and  5:!  parts 
of  water. is  thoroughly  mixed  and  then  applied  to  the  fabri  • 
by  a  brush,  or  priming  machine.  After  e.uh  coat  the 
fabric  i-  exposed  to  light.  The  number  of  coats  vary  with 
the  purpose  for  which  the  fabric  is  wanted. — C.  M. 


Vl.-DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

For/    i7i    Dye-   and    Bleach- Works;    Prevention    of  . 

F.  Milius.     Farber  Zeit.  1901,  12,  117—118. 

Is  order  to  prevent  the  condensation  of  steam  in  a  dye- 
house,  the  air  must  be  changed  8 — 10  times  hourly,  and  the 
air  which  is  blown  in  should  be  heated  22  — 30c  C.  above 
its  original  temperature.  Air  heated,  for  example,  from 
—  15  C.  to  +  15  C.  is  capable  of  taking  up  1  P42  grms.of 
water  vapour  per  cubic  metre,  and  the  author  describes  a 
dy chouse  of  2,tJ30  cb.  m.  into  which  26,:i()0  cb.  m.  of  air 
thus  warmed  are  introduced  hourly.  To  heat  this  air 
through  30  C.  there  are  required  236,700  cab,  or  allowing 
200,000  cal.,  for  machines,  walls,  roof,  etc.,  a  total  of 
436,700  cal.  In  the  works  described,  this  heat  is  provided 
by  the  waste  flue  gases  which  are  drawn  off  at  the  foot  of 
the  chimney  into  a  heating  apparatus  consisting  of  a 
series  of  copper  pipes,  where  they  give  up  a  portion 
of  their  heat  to  cold  air  blown  in  from  outside.  This 
air,  when  warmed,  passes  to  the  dyehousc,  entering  it 
by  a  number  of  openings  about  2\  metres  above  the  floor. 

The  temperature  of  the  flue  gases  is  225°  C.  at  their 
entrance  into  the  copper  pipes.  The  boiler  fires  burn  800 
kilos,  of  coal  per  hour,  which,  at  X.T.P.,  will  give  16,800 
cb.  m.  of  gas,  or  at  22.'/  C,  30,408  cb.  m.  In  the  pipes  the 
temperature  of  the  gases  is  lowered  to  100°  C.  and 
1,178,310  eal.  ate  thus  provided  hourly,  a  far  greater 
amount  of  heat  than  is  required  as  shown  above,  and  the 
cost  of  working  is  practically  nothing.  If  the  heat  wcic 
supplied  b\  direct  steam  at,  say  75  lb.  pressure,  about  775 
kilo.-,  of  steam  would  be  required  hourly.  For  the  pro- 
duction of  this  heat  there  would  be  used  103  kilos,  of  coal 
at  a  cost  per  day  of  10  hours  of  23 '7  marks  (23s.  6i 

The  arrangement  is  thus  very  cheap,  and  it  works  satisfac- 
torily. The  workmen  are  not  exposed  to  draughts,  owing  to 
the  height  of  the  inlets  above  the  floor.  The  admission  of 
tl.i-  I  irgc  vo'umc  of  air  at  a  comparatively  high  temperature 


k.cp-  the  air  always  far  above  the  dew  point,  and  it  ca 
therefore  undergo  a  considerable  degree  of  cooling  with,, 
the  deposition  o!  water.  Outlets  should  be  provided  in  tl 
roof  to  the  extent  of  40  sq.  cm.  for  every  25  sq.  m   of  Boa 

—II.  n.  ii. 

Dyeing;    Effect   of    Temperature   in  .     R.    P 

J.  Soc.  Dyers  and  Col.  19;>],  17,  [4],  92—99. 

It   may    be    stated    broadly    that    wool    requires   a   high 
temperature  in  mordanting  and  dyeing  than   cottoi 
-ilk  occupies  an  intermediate  place  In    this  respect 
Journal,  1901,  22C). 

The    basic  dye-tuffs    should   never   be   dyed  at    the  Ik 
This  is  true  not  only  for  wool,  to  which  fibre  the\  an 
applied,  but  also  for   tannin-mordanted   cittou.      I 
perature  in  dyeing  with   basic   dyestuffs   should  nut 

80    l'.,  ami  even  at  this  temperature  some  of  them  bl 

pale    and  dull.     Thus  Chryso'idiue,  which  at  60    C 
bright  orange,  at  So    C.  dyes  only  a  dull  orange  yellow.    V 
Auramine,  the  difference  is  still  more  marked,  this  dw-' 
being  decomposed   on   boiling,  as  is  also  Turquoise  li 
When  it  is  absolutely  necessary  to  apply  the  basic  dyesti 
at  the  boil,  as  iu  straw  dyeing,  such  colours  as  these  ui 
be  strictly  avoided.     Other  colours,  again,  can  be  b 
a  short  time,  but  will  not  withstand  prolonged  boi 
instance    of  this   class   is    Hi  illiant    lienzo   Green  H,  wh 
dyes   a  bluish-green  after  half   an  hour's  boiling,  but 
continuation  of  the  boiling  turns  to  a  dull  red  or  brown,  i 
finally  to  a  grey  colour.     The  Sulphocyanine  group  of  <l 
stuffs,  it  is  stated,  suffers  decomposition  iu  the  same  \v;i\ 

In  -otue  instances  it  is  necessary  to  dye  at  a  low  tei 
ture  in  order  not  to  injure  the  material  which  is  being  d\ 
This    is   the    case    with    leather.     If   ordinary   "  vc 
tinned"    leather   is   steeped  in   a  solution  heated   i 
503   C,  it  is  practically  reduced  to   the  condition  of  i 
again,   and  on  drying    it  shrinks  and   becomes  extren 
brittle.     Such  leather   is   therefore  dyed  at  a  ten 
not  exceeding  45    O,  and  a  considerable  amount  of  i 
stuff   as   a   consequence   is    usually    left    in   the    rlyeb 
Dyestuffs,   e.g.,   those   of  the   Alizarin   group,   which 
not    dissolved   at   this    temperature,   cannot   be   en 
"  Chrome  "  leather,  on   the  other  hand,  can  he  dyei 
or  90°  C,  or  even  at  100°  C,  without  injury,  so 
dyestuffs  available  in    the  dyeing  of  this  are  mu 
numerous.     With  sheepskins,  the  wool  does  not  become  <  t 
at  a   low  temperature,  and  the  leather  would  he  d 
at  a  high  temperature.    The  difficulty  is  met  by  chimin. i  .' 
the  wool,  which   may  then  be  dyed  full  and  even  col  - 
at  a  temperature  of  45    C,  without  injury  to  the  skin. 

The  property  of  chlorinated  wool  may  be  apj 
another  way.  Woollen  materials  are  printed  with  bli 
powder  and  then  dyed  at  a  low  temperature,  tb 
being  produced  of  a  dark  pattern  on  a  paler  ground. 

In  the  dyeing  of  artificial  silks  made  from  nitrm  ■ 
the  fibre  is  greatly  weakened  by  treatment   with  hot     I 
tions.     It  is,   therefore,  necessary  to  dye  in  a  It) 
bath,  for  which   purpose  the   basic  dyestuffs  are  the    - 
suitable.     The  so-called  Vanduara  silk  (this  Journ 
16)  is   dyed  prior  to  the   spinning  process,  owim 
tendering  action  of  water  upon  it. 

In  the  manufacture  of  straw  hats  an  artificis 
for  straw  is   frequently  plaited  together  with   thi 
product.     This   material,    which   is   known   as   sal 
or   satin-chip,  is   employed  on  account  of  its  big! 
It   is   made  from    fine  threads  of  natural  or  artii 
or  sometimes  of  hemp  or  cotton,  placed  side  In 
caused  to  adhere  together   iu  the  form  of  a  band,  I 
pasted  over  with  a  solution  of  gum  or  gelatin.     I 
as    a    rule,    dyed    after    manufacture,    as    thi 
immersion   in  water,  is  dissolved,  and  the  plait   i 
to  pieces.     It  may,  however,  by  dyed,  after  being 
to  the  action  of  formaldehyde  vapour  to  render  thi 
insoluble.     The  "chip"   (shavings   of  willod 
which  the  satin-straw   is   usually  plaited,  is   dyed  ar 
70°  C.  by  certain  basic  dyestuffs,  like  the  satin-stta 

A  wide  diversity  of  behaviour  in  dyeing  wool  and  i  ' 
unions  is  met  \rith  in  the  direct  cotton  dyestuffs.     Bo 
these,  e.g.,  the  Sulphone  group,  in  a  boiling  bath,  &)  '■ 
wool    only,   and   merely  tint  the  cotton  ;  othei 
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ilyestuffs,  act  in  the  opposite  way.     It   is  therefore 

i.\    mixing    dyestuffs    of   opposite    tendencies    to 

odace  "shol  "  effects  in  a  single  boiling  hath,  but    the 

ire  nol  remarkable  for  brilliancy  or  purity  of  tone. 

Mi,  il  might   be   used  in  dyeing  "  solid  '"  shades,  by 

m  i    dyestuffs    of  similar  colour  but  opposite  pro- 

Tties,  but   this   is  seldom   done,  since  there  are  now   a 

ml  i  i  of  direct  dyestuffs  which  yield  "  solid  "  colours 

a  single  dj  ihnth. 

I'o  produce  "  shot  "   effects,  it  is  sometimes  desirable  to 

,  the  cotton  in  the  cold  with  a  direct  dyestuff,  after  tin 

been  dyed  with  an   acid  dyestuff.     The  following 

hive    been    selected    cs    giving   full    shades    upon 

ton  in  the  cold,  while  leaving  the  wool  but  little  affected: 

iininc   Rose   i!  extra,  Chlornmine  Orange,  the    Mikado 

and  Yellows.   Direct   Yellow  It  (Haver),  Diamine 

ellow    i '.    Columbia    Green,    Chicago    Blue    4    B, 

i    Black    li,     Diamine    Black    R    M    W,    Diamine 

Black  It,  Direct   Grey  II  (S.C.I.   Basle),  Toluylene 

,;,   Cotton    Dark    Brown    1!  JI,  Congo   Brown   R, 

mine  3  li.     Certain  of  the  Blacks  are  now  employed 

I  tannic  acid  and  irou  salts  iti  the  so-calle  1  "  burl- 

rocess  for  unions. 

mis   colours   arc   applied   in    the  dyeing  of  cotton 

anions  in  an  acid  bath.     Sonic  of  them,  e.g  ,  Janus 

ret  Bed,  give  "  solid  "  colours  at   the   boil;  others,  e.y., 

I  (   ,  at  S( i  —  'Jo  '  C,  while  Janus    lied    B  does 

a    SO    C.     The  makers   recommend,  instead  of  dicing 

«  the  boil,  first  to  boil   the   dyebath  to  cause  the  wool 

ike  up  colour,  and  then   to   cool  down  the  bath  in  order 

w  the  e,  tton. 

i  dyeing  the  unions  of  cotton  and  silk,  the  direct 
n   dyestuffs   are  chiefly  employed.     The   tempi  ratines 

bich  the  two  fibres  are  dyed  alike,  vara  s  with  the  dye- 
,  bat  it  is  frequently  about  80  C.  Many  of  the  direct 
tuffs  are.   however,  quite  unsuitable   for  the  purpose. 

h  Geranine  G  the  two  fibres  are  similarly  dyed  up  to  a 

peratnre  of  60°  C. ;  beyond  that,  to  80°  C,  the  bilk  is 
deeply  dud,  while  the  cotton  is  less  deeply  dyed  as 
em  in  i.iture  is  increased.  The  same  dyestuff  at  80°  C. 
wool  and  cotton  alike.  Direct  Yellow  G  (Kalle)  at  all 
eraturcs  dyes  cotton  more  strongly  than  it  does  the 
al  fibres.  Diamine  Green  It  is  an  example  of  a  dye- 
ivhich  is  suited  for  dying  tissues  composed  of  silk, 
.  and  cotton,  as  at  80°  C.  it  gives  "  solid  "  colours  ou 
is  of  all  these  fibres. — E.  B. 


iiitni  Permanganate  in  Dyeing;  Application  of  — — 
ii  Manganese  Brown"].  M.  G.  Saget.  Monit.  Scient. 
,  May  1901,  319—320. 

SS11  il     permanganate     may    be     employed    in    cotton 

\l  for  the   production  of  pale  brown  or   drab  shades. 

xidising  action   is  made   use  of  to   destroy  a  colour 

lv   on  the  fabric  with   the   production  of  manganese 

•  ide  in  the  interior  of  ibe   fibre.       Metallic  tannates 

the  most  suitable  preliminary  colours,  and  the  final 

of  shade  will  vary  according  to  the  amount  of  tannin 

is  of  permanganate  is  therefore  not  to  be  feared. 

ing  the  permanganate  any  rise  of  temperature  must 

uneven  dyeing  results  ;   reduction  takes  place 

tj  rapidly  even  in  tile  cold.      The  grey   obtained  with 


■I 


and  iron  is  a  usetul  starting  point   for  brownish  drab 

c)  shades.     The  cotton  is  padded  in  chestnut  extract, 

ni.  etc.,  and  subsequently  in  pyrolignite  of  iron  ;  after 

hours'  exposure  tu  air  it  is  washed  and  passed  through 

dilute  solution  of  the  permanganate  ;  at  the  end  of 

intee  the  grey  has  completely  disappeared  and  given 

i   required  drab.     The  iron  may  be  replaced  by 

,  Pb,  Cu,  Cr,  Al,  Mu,  and  the  colours  of 

added  to  that  of  the  manganese  brown. 

of  the  metals  are  to  be  preferred  to  any  other 

urn  plumbite  fixed  on   the   fibre  also   reduces 

Ite  with  production  of  a  reddish-brown,  a  mixture 

ides  of  lead  and  manganese. 

1    shades  of  this  kind  produced  with  permanganate  are 

the  action  of  chlorine,  but   boiling  soap   im 

luir  and  it   fades  very  rapidly  in  sunlight, 

it  hemg  restored  by  chlorine.    The  fastness  to  light 

1  y  an  after  treatment  with  sodium  carbonate  at 


60''  C.,  which  docs  not  influence  the  shade.  The  same 
improvement  is  effected  by  a  treatment  with  bleaching 
powder  solution  at  \  '  B.  in  the  e old,  followed  by  a  thorough 
ringing, 

Steaming  makes  the  colour  much  paler,  and  acids  destroy 
it.  even  when  very  dilute  ;  it  is  also  discharged  by  bisulphite 
of  soda  and  by  other  mineral  and  organic  reducing  agents. 

On  oil-prepared  cotton  the  shades  are  much  faster, 
especially  if  the  goods  are  soaped  at  60  ('.after  the  per- 
manganate bath  :  the  colour  then  resists  the  action  of  light 
and  steaming  and  is  fairly  fast  to  soap.  flic  cotton  may 
either  be  previously  prepared  with  oil  or  the  oil  may  be 
added  to  the  tannin  hath  rendered  alkaline  with  ammonia. 
The  goods  in  this  ease  must  be  dried  before  applying  the 
metallic  salt.  The  shade  is  greyer  than  on  goods  which 
have  not  been  oiled.  A  drab  dyed  on  cotton  which  has  net 
been  oil-prepared  is  made  faster  to  acids  and  soap,  but  not 
to  light,  by  padding  in  acetate  of  alumina  and  then  drying 
and  steaming  without  pressure  ;  the  resulting  shade  is  also 
yellower  and  brighter  in  tone. 

l'eroxide  of  manganese  fixed  on  the  fibre  in  this  way  can 
act  as  a  mordant  for  various  colouring  matters  and  also  as 
an  oxidising  agent  for  certain  aromatic  amines. —It.  B.  B. 

J i /tiny  Wool  Black  hj  means  «/'  NilrosnJphide  of  Iron. 
M.  Pnid'homme.  Monit.  Scient.  1901,  251—252. 
The  nitrosulphides  of  iron  discovered  by  Z.  Roussin  in 
18G0  are  prepared  by  adding  gradually  a  solution  of 
■loo  grins,  of  ferrous  sulphate  in  2  litres  of  water  to  a 
solution  of  210  grins,  of  potassium  nitrite  and  150  grms.  of 
sodium  sulphide  also  in  two  litres  of  water.  After  some 
minutes'  boiling,  the  liquid  is  filtered;  on  cooling,  the 
liltra'e  deposits  black  crystals  of  a  composition  correspond- 
ing to  the  formula  Fe:1S5K.:(NO)4.  These  compounds  have 
been  studied  by  (».  Pawell,  who  recommends  for  their  pro- 
duction the  addition  of  40 grins,  of  sodium  sulphide  dissolved 
in  300  grms.  of  water  to  a  boiling  solution  of  40  grms.  of 
potassium  nitrite  in  600  grms.  of  water.  Into  this  mixture 
is  poured  with  continual  stirring  a  solution  of  70  grms.  of 
ferrous  sulphate  in  300  grms.  of  water.  The  formula  of  the 
black  crystals  so  obtained  after  suitable  purification  would 
be  Fe;S5K2(NO)i;. 

The  solution  of  nitrosulphide  of  iron  prepared  by  either 
of  the  above  methods  possesses  the  property  of  dyeing  un- 
mordanted  wool  from  a  neutral  bath,  giving  a  black  with  a 
brownish  reflection.  If  the  wool  is  previously  mordanted 
with  iron,  or  still  better  with  copper,  the  black  is  somewhat 
less  brownish.  The  potassium  nitrite  in  the  above  recipes 
can  be  replaced  with  an  equivalent  quantity  of  sodium 
nitrite. 

The  author  has  found  that  the  preparation  of  a  solution 
for  dyeing  is  best  effected  by  dissolving  14  grins,  of  ferrous 
sulphate  in  150  grms.  of  boiling  water,  and  pouring  the 
solution  with  constant  stirring  into  a  mixture  of  the  requisite 
amounts  of  nitrite  and  sulphide  of  sodium  dissolved  in 
200  grms.  of  water.  The  liquid  is  boiled  for  several  minutes 
and  filtered,  the  residue  being  washed  with  hot  water  until 
the  filtrate  amounts  to  500  c.e.  This  filtrate,  diluted  with 
water,  forms  the  dyebath  without  any  addition,  and  the 
solution  made  from  14  grms.  of  ferrous  sulphate  is  sufficient 
to  dye  25  grms.  of  wool. 

The  wool  at   first  acquires  a  yellowish-brown  colour,  and 

iily  becomes  black  after  dyeing  for  J — 1  hour  at  90 — 9.V  C. 
The  bath  is  perfectly  exhausted,  and  since  it  was  found  to 
contain  sodium  nitrite  the  author  diminished  the  quantity  of 
this  substance  in  fawcll's  recipe,  which  is  better  than  that 
of  Roussin.  The  proportions  finally  adopted  were  FeSO,, 
14  parrs;  Na.:S,  S  parts;  and  NaNOj,  5  parts. 

The  black  obtained  by  the  use  of  this  mixture  is  very 
brownish  when  viewed  "  overhand,"  and  to  remedy  this 
defect  the  wool  may-  be  previously  dyed  with  logwood  or 
indigo,  or  with  a  green,  blue,  or  violet  coal-tar  dyestuff.  A 
still  more  satisfactory  black  is  produced  by  first  dyeing  the 
wool  Prussiau  blue  with  10  per  cent,  of  potassium  ferri- 
eyanidc  and  10  per  cent,  of  sulphuric  acid  lor  ^  hour  at 
953  C,  washing  well,  and  re  dyeing  with  nitrosulphide  of 
iron.  After  dyeing  the  Prussian  blue,  the  shade  becomes 
deeper  and  more  violet  if  the  wool  be  passed  through  water 
containing  10  grms.  of  ammonia  per  litre. 
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Blour  resists  the  action  of  dilate  aeid  and  of  so.. 
and  the  fastness  to  alkalis  is  also  good,  [n  boiling  water 
it  bleeds  :i  little,  giving  ■  brown  tinge  to  the  water,  and  it 
rubs  off  a  little  when  wet.  producing  a  pale  blue  stain  which 
is  due  to  the  Prussian  blue.  The  fastness  to  lightis  satis- 
I  he  co-t  <>f  the  materials  used  For  dyeing  this 
black  amounts  to  about  -J'/,  per  round  of  wool  dyed. 

—  It.  B.  B. 

'olours;  Employment  in  Djeing  and  Printing  of 
a  x      i  — .    A.  G.  Gre  a     J    Soc   Dyers  and 

i;         w— 9i. 

Titr   dyostuffs   in   question   are   known    in   commerce   as 

CHauton  fast  Blacks  (Eng.  PaL  21.S32  of  1898,  5,039  and 

1899:  this  Journal,   1S99,  909;   1900,  141   and 

:  i  -v.\\    preparations   an-   the    undiluted 

from    all    inorganic    sulphur  compounds. 

They  are  black  ponders,  which  are  quite  insoluble  iu  water, 

hut  dissolve  freely  in  aqueous  solutions  of  sodium  sulphide 

or  of  sodium  sulphite  ;  some  also  dissolve  iu  caustic  alkalis. 

Their  application  in  dyeing  is  based  upou  their  becoming 
reduced  to  leuco  compounds,  which  are  absorbed  by  the 
cotton  fibre,  and  rc-oxidiscd  and  fixed  upon  this  iu  an 
insoluble  form.  In  the  case  of  most  of  the  "sulphide" 
colours,  this  reduction  is  commouly  effected  by  means  of 
m  sulphide,  which  is  either  present  in  the  dyestuff 
.,,r  is  added  for  the  purpose  to  the  dyebath.  The 
same  method  can  be  employed  with  the  new  dyestuffs,  but 
it  is  not  recommended  owing  to  (a)  the  tendeucy  under 
I  ii  conditions,  at  present  not  clearly  ascertained,  of  the 
tissues  so  dyed  becoming  "tender,"  more  particularly  after 
they  have  been  stored  for  some  time,  or  when  undergoing 
subsequent  steaming  or  hot  pressing  (see  this  Journal, 
1901,  439)  ;  (/»)  the  liability  to  give  uneven  dyeings 
through  precipitation  of  insoluble  colour  on  the  surface  of 
the  fibre,  necessitating,  in  consequence,  great  eare  to  avoid 
exposure  to  air  during  dyeing ;  (c)  the  necessity  for 
excluding  all  copper  or  brass  parts  (steam  pipes,  rollers, 
&c.),  from  the  dye-vessels ;  (rf)  the  unpleasant  odour 
arising  from  the  waste  liquors  when  run  into  the  drains. 

With  the  new  dyestuffs  these  difficulties  have  been  over- 
come in  the  following  way  (Eng.  Pat.  15.413  of  1900): — 
The  dyestuffs  are  dissolved  by  boiling  in  a  concentrated 
solution  of  neutral  sodium  sulphite,  with  which  they  form 
casilv  soluble  sulphite  compounds  (probably  salt*  of  tl.io- 
solphonic  acids).  The  latter  are  stable  compounds  of  little 
colour,  and  devoid  of  dyeing  power,  but  by  reducing  agents 
they  are  readily  converted  into  leuco  compounds  (probably 
sulphhydryl  derivatives),  which  are  possessed  of  dyeing 
properties!  Dyeing  occurs  with  these  as  they  are  oxidised 
in  the  air,  the  sodium  sulphite  present  combining  with  that 
portion  of  the  re-formed  dyestuff  which  has  not  been  fixed 
upon  the  fibre,  and  thus  holding  it  in  solution  for  later  use 
and  preventing  uneven  dyeing.  The  reduction  is  effected 
preferably  by  irlucose  and  an  alkali,  which  are  added  in 
portions  during  the  dyeing  in  amount  sufficient  to  maintain 
the  dyestuff  in  a  satisfactorily  reduced  condition.  After 
dyeing,  the  cotton  materials  are  thoroughly  washed,  and 
the  dve  is  then  fixed  by  metallic  salts,  preferably  copper 
sulphate  and  an  alkali  bichromate,  the  latter  treatment  being 
Decenary  when  absolute  fastness  to  -cap  is  required. 

This  "process  has  given  good  results  with  mercerised 
tissues,  which  can  be  dyed  upon  the  ordinary  jigger  without 
any  special  precautions,  such  as  keeping  the  tissue  below 
the  surface  of  the  liquor,  &C.  All  that  is  necessary  is  that 
a  squeezing  roller  shall  he  attached  to  the  machine. 

The  colour  obtained,  for  instance,  from  Clayton  Fast 
Tilack  M,  compares  well  iu  depth  and  fastness  with  Aniline 
Black,  over  which  it  has  the  advantage  of  not  greening  and 
of  not  weakening  the  fibre,  while  it  is  easier  to  produce. 
Moreover,  in  the  case  of  mercerised  cotton  it  docs  not 
diminish  the  gloss, 

In  calico  printing,  the  dyestuffs  are  applied,  either  in  the 
insoluble  form  or  as  sodium  sulphite  compounds,  in  con- 
lion  with  a  thickening  agent  and  caustic  soda  (Applic. 
tor  EDg.  Pat.  17,198  ol  1990).  \  suitable  printing  mixture 
is  prepared  from  100 — 2on  parts  of  Clayton  Fast  Black 
B  i',  paste,  10  parts  of  starch,  1  To  -To  parts  of  water,  anil 
part-  of  caustic  soda-lye  at   70"    Tw.  (making  in  all 


500    parts).      The    tissues    printed    with  this  are   steaii 
without  pressure   for  >  —  1  hour.     Uy  preparing  thi 
with  a  5  per  cent,  solution  of  glucose,  the  duration  of  t 
steaming   operation  may   be  shortened  to   3  — 10   n 
After  steaming,  the  tissue  is  well  washed  to  rcmovi 
soda,   and,  if   a   high  degree  of   fastness   be  require 
passed  through  a  boiling  bath  containing  6  parts  n: 
sulphate,    (i    parts   of  acetic   acid,  and    2  parts  ol 
bichromate    per    1000    parts    of    water.       As    no 
reducing    agent    is    necessary  in   the   printing  process,  ii 
considered  probable  that  under  the   influence  of  steam: 
caustic  soda,  the  cotton  fibre  itself  fulfils  this  tunc 
addition  of  glucose  to  the  printing  mixture  has  no  effect. 
By    employing    Clayton    Fast    Brown     1'   in    the   nl. 
manner,  dark  brown  prints  are  obtained. — E.  B. 

White  and  Coloured  Resists  for  Paranitraniline  Ii, 
Textile  Colorist,  1901,  77. 

The  following  mixtures  are  printed  upon  cotton  tiss 
prepared  as  usual  with  sodium  jS-naphtholute.     After  1*  - 
dried,  the  tissues  are  passed  through  a  solution  of  diazot 
paranitraniline,  and  arc  then  rinsed  and  soaped,  or  other 
treated  as  described  below. 

The  white  resist  mixture  is  composed   of  1  kilo,  of  i  " 
per  cent,  solution  of  caustic  soda,  aud  160  grins,  of  i;, 
gum  solution    (65  :  100),    or    of    1    litre    of   caustic    f  i 
solution  (5  :  4),  and  J  litre  of  dextrin  solution  (ti.'i  :  1  (X 

The  lilite  resist  consists  of  1  kilo,  of  one  of  tin 
mixtures,  to  which  are  added  150  grms.  of  canstii 
',  litre  of  Iudigo  paste  (20  per  cent.),  40  grms.  of  glyc 
300  grms.  of  glucose,  aud  40  c.c.  of  water.  This  is 
and  steamed  for  about  a  minute  with  wet  steaiu. 
developing  the  Red,  the  tissue  being  afterward- 
washed,  soaped,  washed  and  dried. 

1  kilo,  of  the  white  resist,  along   with  250  grms, 
nitrate,  100  grms.  of  glycerin,  aDd  100  c.c.  of  wall  I 
the  yellow  resist.     After  the  development  cf  the  red. 
is  effected  with  the  addition  of  30  grms.  of  chalk  U>  the 
of  diazotised  paranitraniline  solution,  the  yellow  is  "  rai 
in  a  5  per  cent,   solution  cf   sodium   bichromate, 
tissue  is  rinsed  and  dried. 

A  blue  resist  may  also  be  obtained  from   a  mill 
1,200  grms.  of  the  white  resist,  900  grms.  of  a  sol 
500  grms.  of  potassium  ferroeyauide  in  1  kilo,  of  tl 
resist,  and  a  solution    at  50"  B.  of  375  grms.  of"  oil 
iron"  and  375  grms.  of  glycerin.     The  tissues  pricti 
this  are  passed  successively  through  baths  of  chalk  \   t 
dilute  (5  per  cent.)  sulphuric   acid  and   water,  a' i 
through  the  diazotised  paranitraniline  bath. — E.  B. 

ir/i ite  Discharge  Effect  on  a   Blue  Ground:  Vi 

of  [i'm    Calico    Printing"],   by    Means  n/    /' 

Blue.     H.  Scherdel.    Fiirber  Zeit.  1901,  12,  [8],     ■ 

119. 

Safraxine-azo-jS-xaphtiiol    dyed    on    tannin-m 
cottcn  has  proved  a  useful  Indigo  substitute,  and  i 
under  the  names  Iiidom,  Diaziue  Blue  B,  Naphtl 
Indeue  Blue,  &c.     In  calico  printing  it  is  less  satisfi   i. 
since  it  cannot  be  discharged  to  a  perfect  white,  but  >  B 
Kalle  and  Co.  have  recently  introduced  a  dyestnff  i 
class,  Diazine  Blue  A  E,  which  is  well  suited  for  tli  » 
duetion  of  white  patterns  on  a  blue  ground.     The     B 
is   equal   to  Indigo   in   fastness   to  light   and   washin  ■ 
superior  to  it  in  fastness  to  rubbing.     It  has  the  de 
dyeing  the  unmordanted  cotton  to  a  slight  ext 
tint  can  be  removed  by  chlorine,  and  the  following  |  * 
is  recommended  : — The  goods  are   padded  with  a    I 
solution  containing  20 — 30  grms.  per  litre  and  filed   I 
usual    manner   with   an   antimony   salt      They  an  ■ 
printed    with  an  alkaline  discharge   consisting  of 
soda  and  dextrin,  and  made  so  thin  that  it  only  ju-t  r  I 
from    running.      After   printing,   the    material   is   - 
dried,  steamed,  aged   in   the  open  width,  wa- 
washed  with  bran,  and  rinsed  in  warm  water.     For 
2   per  cent,  of  dyestuff  is  required.     The  solution 
dvestuff  is  acidified  with  acetic  acid  and  divided  ii    ' 
portions.     The  dyebath  is   made  up   with   on 
1-  2  per  cent,  ot  alum  :  the  temperature  is  no- 
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en  the  remainder  of    the   dyestuff    i-  added,  and    the 

oatiuued  to  80°  C,  the   whole   dyeing  operation 

upying   1 '    hours,  after    which  the  goods   are   washed, 

led  ainl  dried.     Dyeing  is  followed  by  one  or.  if  ne 

r,  1*0  passages  through  a  bath  made  by  diluting  lot)  litres 

powder  solution  at    7'   15.  with   500   litres  of 

.  mIs   pass   through   this   bath   at    the   rate  of 

a  hour,  and   are   then   led   through   squeezing 

i  drying  cylinder.     After  the  chlorine  bath,  the 

us   fuller,    brighter,   and   a   shade   redder   than 

.„-.-K.  i:   B. 

PATENTS. 

rs  f0,  :  Textile  Fabrics.     ('.  Itignmonti  and 

;.  Tsgliani,  Milan,  Italy.     Kng.  I'at.  lias,   Jan.  3,  l'JOI. 

-is  of  a  casing  made  of  boilerplate;  from 

i  trunk  projects,  and  inside  the  easing  is  a  (J-shaped 

Hie.      Means    are    described     by    which    endless    aprons 

the  trunk  and  are  then   piled  up  in   the  U-shaped 

Daily  leaving  it  and  returning  to  the  entrance  of 

,v.    The  feeding  of  the  aprons  and  fabrics  is  separate 

pendent.     Arrangements  are  also  described  whereby 

U-shaped  frame  may  be  kept  automatically  rocking  it 

i here  is  also  a  valve  at  the   top  of  the   trunk   for 

iff  the  impure  liquor. — C.  M. 

113  or  Drying    Yarns ;  Machines  for  .     \V.   P. 

lOtnpeoD,    Liverpool.      From   G.    Mallinson,   Carolina, 
Eng.  I'at.  12,020,  July  3,  1900. 

machine  is  an  improvement  on  that  described  in  U.S. 
10,470,  Feb.  '28,  1899,  and  consists  of  a  frame 
ited  on  a  shall,  which  is  jotirnalled  into  a  vat.  ( lu  the 
nl  this  frame  are  mounted,  slides,  each  pair  rigidly 
vied  together  and  slotted  for  the   attachment  of  the 

vices   are  described   whereby     the   yarn,   during    the 
of  the  frame  in  the  dye-bath,  is   moved   in  every 
ml  stretched  or  slackened  as  may  be  desired. — C.  M. 

'Hark  ;   Process  for  Dyeing  Wool  or  other  Animal 

•re  with .    G.  Hethmann,  Lcipsic,  Germany.    Kng. 

81,836,  Nov.  23,  1900. 

toua  processes  devised  for  dyeing  Aniline  Black   on 
have  been   based   on    the    principle    that   the   chief 
:le  to  success  is  the  reducing  action  of  the  fibre.     An 
j  important   obstacle,    however,  is  the    alkaline  re- 
el   wool,  and   to  remove    this   the  wool  is   treated 
.  dilute  acid  before   padding   with  the  Aniline  Black 
re.    The   material   is    boiled   for  about  one    hour   in 
ii'id,   e.g.,    HCI    or    H2S04,   under    an    additional 
I  '  lb.  per  sq.  iu.,  or  it  may  be  subjected  to  the 
of  an  acid  vapour. 

paddiag  mixture  should  contain  somewhat  more  than 
ual  quautity  of  sodium  chlorate  or  similar  oxidising 
0  that,  after  squeezing  or  wringing,  the  wool 
tin  about  3  per  cent,  of  chlorate.  The  colour 
loped  by  steaming  or  ageing,  and  the  material  then 
I  with  a  bichromate  as  usual. 

alternative  process  consists  in  saturating  the  wool 
hhite  acid  and  then  adding  an  alkali  chlorate,  or 
■  I  may  be  wholly  or  partially  added  to  the  padding 
e.— B.  1!.  IS.  6 


Yam,   and  Apparatus   therefor.     R.  F.  Schule, 
^eim,  Germany.     Fug.  Pat.  12,976,  July  18,  1900. 

of  the  dye-vessel  is  arranged  a  heating  pipe, 

:faceof  which  must  amount  to  about*  six  or 

of  the  bottom  of  the  vessel.     The  dyeing 

s  placed   in  the  vessel,  but  only  up  to   about   one- 

"  light  of  the  goods,  which"  may  be  iu  the  form 

cops,  or  warps.     By   means   of   steam   passed 

heating  pipe,  the  liquor  is   made  to  lather  so 

"rously  and  forms  small  bubbles,  in  which 

Me  of  permeating  the  goods  right  through 

eing  hqnor.     The  goods  are  exposed  for  about 

>  the  lather  in  this  vessel,  and  are  then  dried 

nanner  by  centrifugal  action. 


To  ensure  even  dyeing,  the  frames  or  rollers  which  carry 

the   cops,  warps,  &c.,  can   be   subjected   to   a   contin s 

to-and-fro  or  revolving  motion. — li.  |i.  li. 

Dyeing  and  Printing  [with  Sulphide  Dyestuffs],  C.  1). 
Abel.  London.  From  The  Ictieu  Gesellschaft  fur  Anilin 
I'aluikaiion,  Berlin.  Eng.  Pat.  11,042,  June  18,  1900. 
Inste  u>  of  using  sodium  sulphide  the  dyestuffs  are  dissolved 
in  caustic  soda,  with  the  addition  of  glucose,  lactic  acid. 
milk  sugar,  or  dextrin.  The  injurious  action  of  sodium 
sulphide  on  the  hands  of  the  workmen,  and   on  metal    dyi 

els  or  printing  apparatus  when  working  with  the 
sulphide  dyestuffs,  is  thus  entirely  avoided.  An  addition 
to  the  dyebath  of  normal  sodium  sulphite  is,  in  most  ease-, 
of  great  advantage. — K.  B.  li. 

Colour-Printing  of  Textile  Fabrics.  C.  IT.  Hope,  Pro- 
vidence, Uhode  Island,  U.S.A.  Fng.  Pat.  10,709,  .lune  12, 
1900. 

On  a  piece  of  cloth  having  a  glossy  calendered  surface  are 
printed  lines  of  a  different  colour  from  that  of  the  cloth, 
and  sufficiently  fine  and  near  to  each  other  to  simulate  the 
threads  of  the  fabric.  The  pigment  or  colouring  matter  of 
the  printed  lines  is  retained  above  the  glossy  surface  of  the 
fabric,  so  that  the  effect  of  a  changeable  colour  will  be  pro- 
duced when  the  cloth  is  viewed  at  different  angles  of  light 
and  shade.  The  coloured  lines  may  also  be  combined  with 
a  figured  design  for  the  production  of  a  changeable  orna- 
mental fabric— II.  B.  B. 

Printing  of  Indigo,  or  Indigo  and  other  Colouring  Mutters. 
G.  W.  Johnson,  London.     From  Kalle  and  Co.,  Biebrich 
on-Rhine,  Germany.     Fug.  Pat.  9587,  May  24,  1900. 

In  the  usual  (Schlieper-Baum)  process  for  printing  Indigo, 
if  the  steaming  be  too  prolonged,  by  even  a  few  seconds,  the 
colour  is  rendered  quite  useless.  This  objection  to  the 
process  is  removed  if  the  cotton  fabric,  after  being  prepared 
with  glucose,  be  printed  with  the  strongly  alkaline  Indigo 
printing  colour,  dried  in  the  absence  of  air,  and  then  steamed 
with  dry  steam,  at  a  temperature  not  below  106°  C.  This 
temperature  varies  from  106—116°,  according  to  the 
intensity  of  the  blue.  In  this  case  no  ill-effect  results 
from  prolonged  steaming,  but  the  time  should  not  be  less 
than  10  minutes.  Since  the  steaming  period  is  not  limited, 
it  is  possible  to  combine  the  Indigo  with  steam  colours,  e.g., 
Alizarin  Red,  Gallocyauine,  Safranine,  &c. 

Except  with  very  strong  printing  colours,  it  is  advan- 
tageous to  replace  a  portion  of  the  thickening  material  by 
Turkey  red  oil,  which  prevents  the  colour  from  penetrating 
too  far  into  the  fabric  and  produces  more  iuteuse  ami 
brighter  shades. — R.  B.  B. 

YIL— ACIDS,  ALKALIS,  AND  SALTS. 

Sulphur  Trioxide.  R.  Schenck.  Annalen,  316,  [1],  1--17. 
The  existence  of  two  forms  of  sulphur  trioxide,  the  ordinary 
or  asbestos-like  form,  which  vaporises  without  melting,  aud 
the  colourless  prismatic  crystals,  which  melt  at  15° — 18°  C, 
has  long  been  known.  Weber  showed  that  the  latter  form 
was  produced  when  moisture  was  most  carefully  excluded, 
and  regarded  its  conversion  into  the  ordinary  form  as 
occurring  only  in  presence  of  moisture  (some  of  Weber's 
specimens  are  still,  after  many  years,  unconverted,  and  on 
cooling  yield  only  the  colourless  crystals) ;  hence,  he 
looked  on  the  ordinary  form  as  a  hydrate.  The  author  has 
repeated  Weber's  experiments,  aud  finds  that  though  the 
conversion  of  the  colourless  into  the  ordinary  form  is 
connected  with  the  presence  of  moisture  (or  oi'  monohy- 
drale),  yet  it  occurs  in  the  presence  of  an  amount  of 
moisture  so  small  that  one  cannot  look  upon  it  as  forming 
a  hydrate,  and  must  regard  its  action  as  catalytic.  There 
remains  the  possibility  of  polymerism,  as  explaining  the 
relationship  of  the  two  forms. 

The  author  has  investigated  the  subject,  and  as  a  result 
of  molecular  weight  determinations  and  also  determinations 
of  the  coefficient  of  expansion  of  the  liquid  under  different 
conditions,  he  concludes  that  liquid  sulphur  trioxide  is  to  be 
looked  on  as  a  mixture,  in  or  tending  towards  equilibrium,  of 


■- 
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simple  and  polymeric  trioxide.     At  a  high  temperature  the 

simple  form  exists  alone,  but  if  the  liquid  be  cooled, 
fornmtioii  of  the  polymer  sets  in  and  goes  on  till  a  state  of 
equilibrium  between  the  two  forms  is  reached.  If  even 
trace*  of  monohydrate  l>e  present,  the  rate  of  conversion  is 
comparative];  rapid  ;  but  if  there  be  none,  the  rate,  even 
at  low  temperatures,  nun  be  almost  immeasurably  slow,  so 
tint,  as  in  the  ease  of  Weber's  specimens,  years  may  elapse 
without  any  notable  amount  of  the  polymer  having  be  11 
formed. 

Or  it  may  be  lo  iked  on  as  a  solution  of  the  polymer  in 
the  simple  liquid,  and  at  any  temperature  there  will  be  two 
possible  limits ;  the  limit  of  equilibrium  between  the  two 
forma,  mentioned  above,  anil  the  limit  of  saturation  of  the 
simple  liquid  solvent  and  the  polymeric  solute.  At  a  high 
temperature,  probably,  the  concentration  of  the  polymer 
in  saturated  solution  is  creator  than  its  equilibrium-con- 
centration, and  consequently  an  unlimited  amount  of  the 
solid  polymer  can  be  dissolved,  for  before  saturation  is 
reached  it  is  converted  into  more  of  the  solvent ;  while  at  a 
low  temperature,  the  saturation-concentration  is  lower  than 
the  equilibrium  concentration,  and  as  the  amount  of  the 
polymer  formed,  oversteps  the  saturation  concentration  it 
separates  in  the  solid  form,  so  that  ultimately  the  whole  is 
converted  into  the  solid  polymer  Between  these  two 
temperatures  must  be  one  at  which  these  concentrations 
will  be  identical— at  which,  therefore,  there  is  equilibriu  n 
between  the  solid  polymer  and  the  liquid  ;  above  this 
the  solid  polymer  will  ultimately  be  completely  liquefied ; 
and  below  it  the  liquid  will  ultimately  be  completely 
converted  into  the  solid  polymer.  This  temperature  (if 
the  ordinary  asbestos-like  form  be  the  polymer)  according 
to  the  experiments  of  Schultz-Scllack,  seems  to  be  about 
25° — 27°  C.  If  the  specimen  be  carefully  freed  from  the 
catalytic  agent,  so  that  the  rate  of  conversion  ou  cooling  of 
the  simple  form  into  the  polymer  be  immeasurably  slow, 
then  saturation  of  the  solution  with  ;he  polymer  can  never 
occur,  and  on  cooling  the  solvent  sufficiently — the  trans- 
parent, prismatic  form — separates  out. — J.  T.  D. 

Sulphur  Trioxide  ;  Production  of .     Gcr.  Tat.  1 19,.r>05; 

Jan.   3,   1899.     Meister,    Lucius    und   Briinins:,  Hochst- 
a/M.    Zeite.  angew.  Chem.  1901, 16,  [18],  44.3. 

In  the  contact-space  K,  of  the  apparatus  shown,  the  contact- 
snbstnnce  (c,  c,,  r:,  e;i,  and  <•,)  lies  on  the  perforated 
stag.-.     The  main   supply   of  Manned  sulphur  dioxide  and 


air  enters  at  K,  but  subsidiary  supplies,  not  warmed  ea 

by    the    pipes    ;■.  r„  r.,,  r3.     These   supplies  are  so 
by  the   valves   ,-.  r, ,  c,_.  and  vit  that  the  mixture 
any  stage  (of  gas  heated  by  the  reaction  at  the  st  n 
and  of  cold  gas   introduced)   has   approximate!} 
peraturc  of  the  original  gas  at  E.     This  is  indicated  bi 
pyrometers  or  thermometers  T,  T,.  T2,  T,.     The  gas  iJa 
the  uppermost  stage,  and  A,  hot   enough  to   raise  the 
entering  at  E   to  the   requisite  temperature.     Dissocial 
of   sulphur  trioxide  through  excessive  rise  of  tempcrat 
is  avoided  by  this  arrangement. — J.  T.  I). 

Monopersulphuric  Arid  (Caro's  Acid).  A.  Ilaeyer  ; 
V.  Villiger.  l!er.  1001, 34,  [('>],  S53— 802.  (See! 
this  Journal,  1900,  172,  278,  777.) 

Caro's   acid  (HO.KlX.O.O.SOj.OH)  is  obtained  (I 
treating  n  persulphate    with   strong    sulphuric  acid  (/ 
angew.    (hem.    1S9S,   84,'>);    (2)    by    the    electrolysi" 
tolerably    concentrated  sulphuric  and    (Ger.  Pat.   llu 
1898,  of  the  B.A.S.F.)  ;     (:i)  by  the  action  of  sn 
phnrie    acid    on    hydrogen    peroxide    (this   Journal,    I 
27S).      In     the    third    process     much    hydrogen    pen* 
escapes  reaction  ;  it  has  not,  therefore,  been  furtherstU' 
In   the  first  two  methods,  persulphuric  acid  is  the  stai  { 
point  ;   it   is  formed  at  the  anode  as  the  primary  pro  t 
of  the  electrolysis  of  moderately  strong  sulphuric  acii 
the  union  of  two  IlSfJ,  ions.     The  non-format  ion  of  In 
gen    peroxide   at    the  anode,  although  a  derivative 
produced,  is  explained  by  the  relative  stability  of  I 
peroxide  and  persulphuric   acid  towards  oxidising 
the   former   is  at    once   oxidised  by   the  liberated  oxt 
whilst  the  latter   is   remarkably   stable    towards 
agents. 

The  primary   product   of   the    electrolysis,  penulpl 
acid,  in  contact  with  sulphuric  acid,  is  hydrolysi  d, ; 
Caro's  acid  and  sulphuric  acid,  (( )H  )(SCi.,)  .0 .0.  (SO 
+  ILO  =  (OH).S02.O.OH  +  (OH),,Ni„  th    I 
finally,    by    further   hydrolysis,  giving  sulphuric  acid  id 
hydrogen  peroxide. 

In  the  presence  of  persulphuric  acid  and  iuonopcrsul|i  i 
acid  (Caro's  acid),  hydrogen  peroxide  may  be  esl 
mean:>    of    permanganate   in    the   ordinary  manner,     I 
sufficient  degree  of  dilution.     Monopersulphuric  acid     i 
ates   iodine  from  an  acidified  solution  of  potassium  i  ill 
much  more  rapidly  than  persulphuric  acid;  thus,  in  tit  aj 
with  thiosulphate,  a  colourless  solution  is  obtained, 
a  shoit  time  again  becomes  blue  ;  this  further  reaction    « 
to  the  persulphuric  acid,  and  is  complete  in  12 — 21  1  rl 
in  the   estimations  the    result  of  a   blank  experimc 
deducted.      This  method  gives  sufficiently  accarat 
minations  of  the  monopersulphuric  and  persulphuric  I 

Monopersulphuric  Acid. — The  acid  could  not 
in   the  free  state  or  as  a  salt.     A  solution  was  obtain   b 
triturating  10  grms.  of  potassium  persulphate  with  l'  *  •• 
of  strong  sulphuric  acid,  allowing  to  stand  for  on 
pouring  on  ice,  precipitating  sulphuric  acid  wit 
of  monobarium  phosphate  (baryta  at  once  decompose* 
acid),  filtering,  and  subjecting  to  a  current  of  air  in  9 
until  the  smell  ofozoneand  bleaching  powder  bad  disap] 
The  solution   (1-5  litre)  was  very  stable  ;  it  dc; 
traces  of  barium  sulphate  on  standing  for  months ;  by  -' 
peroxide   was   absent.      About    16   per  cent,  of  nn  * 
persulphuric  acid  was   still   present.      The  product    ' 
action  of  strong  sulphuric  acid  on  potassium 
has  the  same  composition  as  Traube's  electroly* 
aeid . 

Persulphuric  Acid  was  obtained  by  exact  precit  '■ 
of  a  solution  of  barium  persulphate  with  dilu 
acid.     ( )n  standing,  the  acid  gradually  change* 
acid  and  Caro's  acid.     The  decomposition  is  aim 
in  eight  days  ;  hydrogen  peroxide  is  not  formed. 

In  the  presence  of  sulphuric  acid  of  8  ;  CI 
Caro's  aeid  is  as   stable  as  in  the  presence  of  pho  t 
acid  ;  after  seven  days,  hydrogen  peroxid 
by  means   of  titanic   sulphuric  acid.      I'crsulph 
converted  into  Cam's  aeid  almost  completely  il 
by  do  percent,  sulphuric  aeid  ;  hydrogen  peflM 
'Ihe  electrolysis  of  .sulphuric  acid  of  different  a 
was  studied,  using  platinum  electrodes  and  a  current  ' 
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.••■5  ampere*.     Persulphuric  acid  is  the  first  product, 
,  u  converted  into  monopersulphuric  acid  during  the 

acid  of  55  per  cent,  strength  ;  with  a< 
i  Vent,  strength  Ihe  conversion  into  monopersulphuric 
,nl,  takes  place  to  a  small  extent  during  the  electro- 
With20  pel  cent.  :icid  the  formation  of  the  per-acids 

Dli  to  a  limited  extent. 

substance  with  an  odour  resembling  bleaching  powder. 

i  acid  on  standing,  may  be  S,Os,  which 

ibo  be  the  substance  obtained  by  the   action  of  the 

discharge  on  a  mixture  of  sulphur  dioxide  and 

,.-A.  C.  W. 

n  Ferricyanide  ;  Action  or'  Hydrofluosilicic  Acid 
.     J.  Matschck.     Chem.  Zeit.  1901,  25,  [31], 

icid  acts  upon  potassium   ferrocyanide 

rnal,  1901,  :!C:!1.     The  action  upon  potassium  ferri- 

I  tn  produce  a  blue  precipitate,  which  was  shown 

sued  iu  the  absence  of  air.     The   smallest  quantity 

jield  the   reaction  is   0-002514 

tut,  when  dissolved  in  2  c.e.,  gives  a  greenish- 

shaking  with  SO  c.c.  of  hydrofluosilicic 

•581  gnu.  Of  HjSiFjl,  whilst  0-0013  grm.  of 

a  ferrocvanrde  in  50  c.c.  gives  the   same   depth  of 

ith  0  G  c.c.  of  hydrofluosilicic  acid.     The   precipi- 

to  contain  iron  and  cyanogen  in  the  propor- 

by  Prussian  blue,  [Fe(CX)6]3Fe4;  it  contains 

a  blue.    The  quantities  of  the  reagents  enter- 

iction  agree  with  the  equation   7[Fe2(CX)6. 

-  2lH.SiF6+3rLO  =  21K:SiF„  +  2Fe1[Fe((  S 

-A.  C.  \V. 


.leiif ;  Determination  of  Water  or  of  Sulphur 
I  .mcentrated  Fuminj .      II.  Rabe. 

See  under  XXIII.,  paye  619. 


aperture  b  in  the  curved  partition  plate  a.  In  like  manner 
the  gasespase  through  each  of  the  superposed  chambers, 
having    exit  at  /-,   whence    they   are   led   to    the    absorbing 

apparatus  for  the 


S03  formed.  The 
pyrometers  k  in- 
dicate the  tem- 
perature. It  is 
stated  that,  "  in 
the  above- 
1  par- 
titions, the 
have  to  find 
their  way  from 
time  to  time 
through  compa- 
ratively narrow- 
openings,  anil  in 
doing  so  they 
thoroughly  mix 
together,  even  in 
contact  vessels  of 
very  large  dia- 
meter." 

For  working  on 
a  large  scale,  the 
apparatus  shown 
iu  Fig.  2  is  pre- 
ferred, in  which 
the  chambers  are 
arranged  horizon- 
tally, the  gases 
entering  at  the 
nipple  d,  and 
after  traversing 
the  contact  mass, 
pass  through  the 


Fig.  2. 
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|  id  in  Alkali  Pi'itrates  ;  Detection  and  Determi- 
nation of .     E.  P.  Permau. 

See  under  XXIII.,  p aye  613. 

Production  of .from  Ferrous  Chloride  by 

trolysis.     Roubertie  and  Pepin. 
See  under  XI.  A.,  page  5SS. 

PATENTS. 

Ipparatusfor  Making ,  by  Catalysis. 

haft    fur     Zinl;-Industrie    vormals    \V. 

•i   Max    .Sehroeder,    both    of    Xeumuhl-Ham- 

Eng.  Pat  17,034,  Sept.  25,  1900. 

;  paratus  shown  in  Fig.  l.the   sulphurous 

•ing  in  any  suitable  apparatus  to  260  — 

ly  stream  through  the  nipple  d  into 

•eU,  set  over  a   fireplace,   for   maintaining   the 

ry;  the  gases  then  ascend  through 

Jl  plate  c  into  the  contact  mass  g,  above  which 

1,  as  the  only  exit  is  through  the  central 


exit  h  into  the  next  chamber,  where  they  descend  through 
the  contact  mass,  and  find  exit  in  the  bottom  compart- 
ment into  the  base  of  the  following  chamber,  and  so  on. 
The  contact  mass  may  he  that  described  in  Eng.  Pat. 
25,153,  1S9S  (this  Journal,  1899,  5S4),  in  which  a  platinum 
salt  is  dried  with  a  water-soluble  salt,  such  as  magnesium 
sulphate,  or  a  soluble  phosphate. — E.  S. 

Gas  Liquors ;   Treatment  of .     H.   Coppers,   Carnap, 

near  Essen-Ruhr,  Germany.     Eng.  Pat.  6272,  March  25 
1901. 

The  claims  are  :  "  (1)  A  method  for  reducing  the  amount  of 
noxious  waste  liquors  in  the  treatment  of  ammoniacal  water, 
characterised  by  drawing  off  a  quantity  of  the  ammoniacal 
liquor,  after  the  separation  of  the  free  ammonia  and  before 
the  separation  of  the  combined  ammonia,  from  the  purify- 
ing apparatus,  aud  using  it  instead  of  fresh  water  for  the 
ammonia  washer-  "  ;  and  "  (2)  In  the  treatment  of  ammo- 
niacal liquors  described,  supplying  the  lime  necessary  for 
the  separation  of  the  combined  ammonia  to  the  purifying 
apparatus,"  not  as  milk  of  lime,  "  but  as  marshy  lime  in 
a  pu'py  condition." — E.  S. 
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Cryolite;  Process   of  Treating  .     C.    A.    Doremus, 

1 .  7 '..  D.S.  \.     Bng.  Pat  18,969,  Oct.  23,  1900. 

1  r.voilTE  is  heated  in  an  iron  retoit,  through  which  steam 

sed,  to  obtain  hydrofluoric   acid   and   a   residue  of 

sodium  alaminate,  or  sodium  fluoride   and   alumina,  or  a 

mixture   of  these.      Or    steam    is  caused   to   impinge  on 

cryolite  fused  on  the  hearth  of  a  reverheratory  furnace ; 

as  HF  escapes,  the  mass  sliffens,  "  through  the  production 

of    aluminate,  or  of    sodium    fluoride   and    aluniiua,   or   a 

mixture  of  these,"  which  may  be  further  treat,.!  with  heat 

1  am,   or    with    products    of    combustion   containing 

steam.     Another  process,  intended  to  obtain  an  aluminate 

■with  much  alumina,  consists  in  heating  cryolite,  mixed  with 

alumina  or  bauxite,  in  "  a  mechanical  furnace  by  a   fuel 

j   of  or  containing  hydrogen."     This  process  may 

be    modified    by    making    up    briquettes    of    cryolite   and 

1  auxite.  and  heating  them,  with  or  without  steam  passing, 

with  the  fuel  described.     A  fifth  process  consists  in  melting 

:te  in   a    muffle   furnace,   suitably  lined,  and  passing 

-team  as;  long  as   the   mass  remains  molten.     In  all  these 

processes  the  temperature  is  kept  below  a  "  white  heat." 

— E.  S. 

Nickel  Salt,  and  Process  of  Making  Same.     H.  A.  Frascb, 
Hamilton,  Canada.     Eng.  Pat.  284,  Jan.  4,  1901. 

> >.i  1  in  \  of  a  nickel  salt,  such  as  the  sulphate  or  chloride, 
i*  treated  with  ammonia  in  excess,  and  sodium  chloride  is 
added  as  long  as  a  nickel-ammonium  salt  separates.  In  the 
of  a  solution  containing,  besides  nickel  chloride,  other 
chlorides,  as  of  iron,  copper,  and  cobalt,  the  iron  is  removed 
by  oxidation  aud  precipitation  by  calcium  carbonate,  and 
the  solution  is  then  saturated  with  ammonia  ;  on  addition 
of  sodium  chloride  (or  potassium  chloride),  nickel-ammo- 
nium chloride  separates,  and  may  be  filtered  off,  washed 
with  a  saturated  solution  of  sodium  chloride  containing 
ammonia,  and  dried.  The  salt  is  stated  to  have  the 
formula  "  Xi(XH4")„Cl2  +  4NH„  or  NiCI2  +  6XH3,"  and  is 
described  as  "  forming  a  crystalline  mass  of  violet  to  purple 
colour,  very  hygroscopic,  freely  soluble  in  water  with  a 
blue  colour,  emitting  a  strong  odour  of  ammonia,  and,  upon 
boiling,  giving  off  two-thirds  of  its  ammonia  contents." 
"  It  differs  from  the  normal  nickel-ammonium  chloride  or 
sulphate  in  the  excess  of  ammonia  it  contains,  there  being 
about  six  equivalents  of  ammonia  to  every  one  of  nickel." 

— E.  S. 

VIII.-GLASS,  POTTERY,  ENAMELS. 

Glasses;  Phosphalic .     F.  Cedivoda.     Chem.  Zeit. 

25,  [33],  347—350. 

Tjif  author  summarises  the  results  of  his  researches  as 
follows  :— When  glasses  composed  of  the  raetaphosphates 
of  calcium  and  sodium  are  fused  together,  true  double 
compounds  are  formed,  as  in  the  ca«e  of  silicates,  of 
greater  resistance  than  is  possessed  by  the  component 
--t.s.  —  the  resistance  increasing  with  the  acid  ratio,  though 
it  is  in  all  cast  s  inferior  to  that  of  the  corresponding  silicate 
glasse-.  In  the  case  of  silicate  glasses,  the  principal  con- 
stituents removed  by  the  aetiou  of  water  are  alkalis, 
whereas  the  phosphate  glasses  also  yield  up  a  considerab'e 
amount  of  phosphoric  acid  to  this  solvent.  Again,  other 
conditions  being  equal,  the  pho-phate  glasses  are  more 
jiow erf ully  affected  by  acids  than  are  the  silicate  glasses; 
they  are  also  more  readily  fusible  than  the  latter,  their 
fu-ibility  increasing  with  the  acid  ratio.  The  fact  that 
phosphate  glasses  can  be  fused  in  a  porcelain  crucible 
without  appreciably  attacking  the  latter,  is  regarded  as  a 
proof  that  these  glasses  arc  soluble  with  difficulty  in  silicate 

■  -.    c.  s. 

The  Cerawir  Stonewware  of  the  Secret   Porcelain  Works. 
G.  Vogt.     Ea  Ceramiqne,  3,  [133],  127—131. 

The  manufacture   of    ceramic  stoneware   at    the    Sevres 

was  introduced  for  the  purpose  of  supplying  this 

•■  rial  for  structural  purposes  at   the    Paris   Exhibition. 

was  composed  of  the  following  ingredients,  the 


figures  representing  the  proportions  before  nnd  after 
elimination  of  moisture  and  combined  water  in  the  kiln 


O'ay  from  St  amand-en-Puisaye  (Xicvrc) 

Clay  from  R&ndonnn]  (OrneJ 

Sand  froui  l'ecize  (Nuvrei  

Totals 


56 

27 

» 

26 

ts 

1011 


100 


the    chemical   composition,  after   firing,   beiDg:  silica,    ; 
alumina,  -Jl  ;  alkalis,  3  per  cent. 

The  firing  temperature  employed  was  that  of  the  fu.l> 
heat  of  Seger  cone  N'o.  9,  i.e.,  1,270"  C.     The  colour  of  • 
ware  is  yellow  when  fired  in  an   oxidising  atmosphi 
pale  bluish-grey  in  a   reducing  atmosphere.     The  bof.i 
of  very   fine   grain,   is  easily   moulded   or  thrown  on  >• 
wheel,  and  can  probably  be  shaped  by  means  of  tin 
mechanical  appliances.     Care  is  necessary  to  dry  the  | 
slowly,    to    prevent    cracking   or    deformation;    and 
advisable,  in  the  case  of  large  pieces,  to  add  to  the  I  i 
20 — 25  per  cent,  of  powdered  stoneware  shards.     The  di 
of  shrinkage  is  such  that  pieces  intended  to  measure  1  r  ■* 
when   baked  must  be   1  •  125  m.    in  the  fresh  state 
body  can   be    worked  up   in    conjunction   with   the  '  i 
porcelain"  body  prepared  at  Sevres. 

Glazing. — The  new  stoneware  can    be  glazed  with 
added  in  the  kiln,  in   the  proportion  of   200 — 800  gnu 

I  cb.  m.  of  kilo  capacity,  or  by  the  glazes  described  bt 

Glazes  :  Colourless  Glaze.  —  Pyrenees  felspar, 
parts;  Nemours  quartzose  sand,  27  2;  dry  argilla  a 
kaolin,  13  0;  Bougival  chalk,  17-7  parts."  The 
contains  :  silica,  65  •  45  ;  alumina  aud  ferric  oxide, 
and  potash,  11  percent.,  whilst  the  sand  is  neat 
silica,  and  the  kaolin  is  an  almost  pure  bydrated  alu 
silicate. 

Coloured  Glazes. — These  are  prepared  by  simple 
without  previous  fusion,  and  are  laid  on  the  uuhai. 
with  the  brush  after  stirring  up  in  water  thickened  wit  u 
tragacanth.     The  following  recipes  are  given  : — 

Uranium  Yellow. — Uranium   oxide,    5-0   parts  ; 
177;  Pyrenean  felspar,  42-1;  Nemours  sand,  J9-;  h 
kaolin,  8-5  parts. 

Brown-Yellow. — Pure  red  ftrric  oxide,5'0  parts ; 
13-0;  felspar,  450;  quartzose  sand,  28'5;  dry 
11-0  parts. 

Chrome-Green. — Green  chromium  oxide,  1  "0  part ;  ll 
17-7;  felspar,  42-1  ;  sand,  28-0;  kaolin,  11 '8  parts 

Copper- Green. — Cupric  oxide,  40   parts;  cl 
felspar,  42- 1  ;  sand,  27 '2  ;  dry  kaolin,  I3'0  pi 

Cobalt    Blue. — Cobalt   oxide,   3-0   parts;   chalk. 
felspar,  42 -1  ;  sand,  27  2;  dry  kaolin,  13-0  parts. 

Manganese  Violet-Brown.— Brown  manganese  oxi  i 
parts;  chalk,  13-0;  felspar,  45-0  ;  sand,  28-5;  iln    ll 

II  -0  parts. 

Nickel  Red-Brown. — Nickel  carbonate, 3 -0  p 
15-3;  felspar,  421  ;  sand,27'2;  dry  kaolin,  13"    H 

Flesh  Tint. — Equal  parts  of  the  foregoing  ms 
colourless  glazes. 

V iulet-Grey Nickel  glaze,   10  parts  ;  cobalt  g 

colourless  glaze,  87  parts. 

Bluish-Green. — Chrome  glaze,  30  parts;  cobalt 
colourless  glaze,  (17  parts. 

Golden-Brown. — Equal   parts   of    mangaaei 
glazes. 

lletls. — Chrome  pink  being  found  unsuitable  I 
.-hades  of  red  for  frieze  of  the  Palais  tie-  Bi 
following  undergla/.e  masses  were  prepared  i — 


i.  .        unni  clay 

Dec-ize  sand 

ferruginous  Sand  from  Th 
Pegmatite 


Pale  Bed. 


57 

ll 
ft 


The  shade  was   modified,  when  require 
covering  with  yellow  glaze,  or  to  violet  by  the  ai 
glaze.     An   oxidising  atmosphere  is  nect 
these  coloured  glazes,  to  maintain  their  purity  ol  ' 
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Semi-opaque  Glazes  :    Colourless. — Pegmatite,  30  parts  ; 
m. ■  kaolin.  IOj   N'emours  sand,  28"5;  chalk,  20  parts. 
(vary   Yellow.— Pegmatite,   35-7    pans;    kaolin,    1 3 •  ? 5 
amours   sand,    I3-6j    chalk,    15-9 ;   natural    rutile,    9-6 

lit* 
Yellow.— Pegmatite,  53  parts;  kaolin,    14;  sauil,   14/1  ; 

..-J:  rutile,  9-6;  colcothar,  2-4  parts. 
Hoddisk-Yellow. — Same  as  above,  but  with   Is  y.. 

lootbar. 

Violet  (  Yellow  Tinge).— Pegmatite,  33  -6  pails;  kaolin, 

.1,  47  ;  chalk,  IS  ;  rutile,  6-6  ;  colcothar,  6  parts. 

tlline  Yellow- Brown.— Same  as  above,  except  thai 

ortious  of  rutile  and  colcothar  are  each  increased  to 

;  parts. 

irystollineGolden-Brown.— Pegmatite,  53  parts  ;  kaolin, 

;  sand,  14-1;  chalk,  2.V5;    rutile,   22;    colcothar,  17-5 

'rystnlline    Da'k    Green. — Pegmatite,    30-85  :    kaolin, 
oij.36  ;  chalk,  2S  ;  rutile,  18;  cobalt  oxide,  12  pari-. 

1th  Blue-Grey.— Pegmatite,  53  parts ;  kaolin,  14   1; 
I,  14;  chalk,  2.V5;  rutile,  12;  cobalt  oxide,  12  parts. 
\  frit   is  made  of:    Pegmatite,  108  part-!;    sand, 
ride,  15' 5;  barium  carbonate, 36  ;  fused  borax, 
sodium  carbonate,  16 ■  5   parts;  and  this  is  incor- 
■rith  2  percent,  of  copper  oxalate  and  1  per  cent. 
pll  Icined  tin  oxide. 

_!aze  must  be  fired  in  a  reducing  atmosphere,  since 

lisiug  lire  it  turns  green  ;  the  reduction,  however, 

i   not    he   prolonged   beyond    the  point    of  incipient 

the  ware  will  become  black. 

\i/italline  Glazes. — Like  the  above   red,  these   glazes 

■;  be  frilled,  the  following  tiuxes  being  prepared  in 

permit  the  proportions  of  potash  and  zinc  oxide  to 

ied   so  as  to  furnish  the  best  results  in  different 


-sinr.i  carbonate 


Flux  1. 


]3S 
360 


Flux  2. 


CO 
202-5 
S30 


proportions  found  to  give  the  best  results  at  Sevres 
No.  1,  85  parts  ;   Xo.  2,  15  parts.     The  glaza    must 
lied  to  biscuit  ware,  and  laid  on   thick  enough  for  an 
lo  run  down  the  ware  in  the  firing.     An  oxidising 
I  id  a  temperature  of  1,270°  C.  are  necessary  ; 
w  cooling  facilitates  the  production  of  good  crystals, 
bove  proportions  of  tiuxes  are  mixed  with 
)    of;   dry  potassium  carbonate,    13S  parts; 
de,  1C2;  sand,  300;  rutile,  82  parts, 
i  her  variety  of  colourless  glaze — so  far  as  the  crystals 
1 — is  obtained   by  replacing  the  rutile  in  frit 
ie  titanic  acid. — C.  S. 

PATEXTS. 

«\  Annealing  Furnaces.     F.  T.  Brearley,  St  Helens 
'    Lane.-.     Eng.  Pat.  7854,  April  27,  1900. 

ig  chambers  and  one  annealing  kiln  or  "  leer  " 
together  in  tbe  shape  of  a  Y,  and,  if  desired, 
i] 'citings  can  be  arranged  in  such  a  position 
turntable  feeds  both  of  the  annealing  chairi- 
ng tables  in  such  event  being  situated  radiallv 
l  the  turntable.— C.  S. 

s  of  Refractory  Materials  ;  Appa- 

■'  •     S.  S.  Bromhead,  London.     From  C.  H. 

S    «   Jersey,  U.S.A.     Eng.  Pat.  5204,  March 

nsists  of    an  electrical  heater  of   large 

irea,  and  of  means  for  presenting  the  material 

-l  in  a  plane  parallel  and  in  ciose  proximity 

;  er,  so  that  the  entire  surface  of  the  material  will 

simultaneously,  immediately,  and   uniformly,   a 

ible  shield  being  interposed  between  the  heater 

i-rtal   in  order   to    protect   the   enamel   from 

| 'no  by  contact  with  emanations  from  the  heater. 

— c.  s. 


Muffle  Kilns  or   (imis  [Ceramic  or  Enamelled  Ware']  ; 

Continuous  Gas  .     II.  II.  Like,   London.     From 

M.  S.mvcro  and  Co.,  Turin.     Eng.  Pat.  6921,  April   12, 

19U0. 

Tn n  kiln  is  of  annular  shape  and  the  goods  to  be  baked 
are  conveyed  by  means  of  a  support  extending  right 
through  the  kiln.  Gas  is  generated  by  the  distillation  of 
coal  in  an  adjoining  hearth,  and  is  ignited  in  presence  » 
aii-.  heated  by  the  waste  heat  of  the  same  hearth,  the 
resulting  flame  being  directed  through  arches  an  1  lateral 
assages  about  the  central  chamber,  thus  baking  the  goods 
without  being  brought  into  contact  therewith.  The  kiln  is 
combined  with  a  cooling  chamber,  an  open  charging 
discharging  aperture  being  situated  between  the  two. — (  .  S. 

Porcelain  and  the  like  ;   Fusing .     G.  Ott,  Paris. 

Eng.  Pat.  14,2*0,  Aug.  9,  1900. 

Tub  burner  claimed,  consists  of  an  inteintl  pipe,  thro  ;gh 
which  gas  is  discharged  under  pressure,  and  of  an  external 
pipe  supplying  oxygen,  the  resulting  fhme  generating  a 
sufficiently  high  temperature  to  fuse  pure  porcelain  in  a 
platinum  mould. — C.  S. 

IX.-BUILDING  MATEEIALS,  CLAYS, 
MORTARS,  AND  CEMENTS. 

Portland  Cement  from    Blast  Furnace  Slag.     C.  Steffeus. 
Stabl  u.  Eisen,  20,  1170  (Zeits.  angew.  Chem.  14,  472). 

Expbbiekce  shows  this  process  to  be  simple,  cheap,  and 
regular.  The  yields  of  rotary  furnaces  are  specially- 
satisfactory.  The  raw  material  is  wet  granulated  slag  (not 
powder)  and  hard  limestone;  these  are  dried,  intimately 
mixed,  and  finely  ground.  The  slag,  mixed  with  the 
requisite  amount  of  small  limestone,  is  brought  into  a 
calcining  furnace  heated  by  the  waste  gases  of  tho  rotary 
furnace.  The  slag  is  dried  and  is  pulverised  by  the  lime- 
stone during  the  rotation  of  the  furnace,  whilst  the  limestone 
is  partly  calcined  and  rendered  brittle  so  as  to  be  easily 
powdered.  From  the  caleining  furnace  it  passes  into  a 
mill,  whence  the  finely  ground  substance  goes  direct  into 
the  rotary  furnace.  This  acts  quietly  and  regularly,  and 
needs  very  little  looking  after.  It  will  yield  on  an  average 
150  casks  per  day.  The  whole  of  the  fuel  needed,  amounts 
to  18  or  20  per  cent,  of  the  slag  burnt. — J.  T.  D. 

Portland   Cement    and    Sulpha  -  Aluminate    of    Calcium; 

Action  of  Sea    Water  on   .      I).    Eebuffat.      Gaz. 

Chirn.  Ital.  31,  [1],  55  ;  Chem.  Centr.  1901, 1,  [17],  927. 

The  author  has  made  an  investigation  as  to  the  action 
of  magnesium  salts,  sodium  chloride,  and  sei  water  on 
sulpho-aluminates,  aluminates,  and  silicates  of  calcium. 
He  concludes  from  his  results,  that  in  the  case  of  cements 
immersed  in  sea  water,  the  formation  of  sulpho-aluminates 
is,  at  the  most,  transient,  and  can  only  take  place  to  a 
small  extent,  and  therefore,  contrary  to  the  view  of  Le 
Chatelier,  sulpho-aluminates  can  scarcely  have  any  influence 
on  the  stability  of  cements.  It  is  pointed  out,  however, 
that  in  considering  the  question  of  the  stability  of  cements, 
it  has  been  quite  overlooked,  that  aluminates  as  well  as 
sulpho  aluminates  are  strongly  attacked  by  sodium  chloride. 
200  c.c.  of  a  30  per  cent,  solution  of  sodium  chloride,  when 
left  in  contact  with  1  grm.  of  calcium  sulpho-aluminate, 
contained  even  after  12  hours,  small  quantities  of  alumina 
and  large  quantities  of  S03  and  CaO.  Calcium  aluminates 
are  attacked  in  a  similar  manner  by  30  per  cent,  sodium 
chloride  solution,  lime  and  aluminium  passing  into  solution. 

—A.  S. 

Wood   with    Tar-Oils;    Economical   Saturation   of  . 

F.  Seidenschnur.     Zeits.  angew.  Chem.  14,  437 — 441. 

An  ordinary  sleeper,  2"7  m.  by  0-26  m.  by  0*16  m.,  needs 
35  to  40  kilos,  of  creosote  to  saturate  it  thoroughly.  To 
lessen  the  cost  of  this,  attempts  hai  e  been  made  to  dilute 
the  creosote,  and  to  introduce  it  into  the  wood  in  solution 
in  a  volatile  solvent,  the  solvent  being  afterwards  removed 
by  heat ;  but  in  ail  these  a'tempts  the  loss  of  solvent  has 
been  so  great  that  no  saving  of  cast  has  been  effected.     The 
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author  has  succeeded,  however,  by  emulsifying  the  oil,  and 
introducing  the  dilute  emulsion  ;  the  emulsion  is  made  with 
11  resin-soap,  as  follows  : — Crwwole  rid  <\i  phenolic  con- 
stituents  :  •->'.'  .'■  kilos,  of  resin  and  S  kilos,  of  caustic  soda 
(98  per  cent  )  are  dissolved  in  water,  heated  bj  steam,  and 
diluted  to  150  litres.  To  this  ISO  kilos,  of  creosote 
(washed  free  from  phenols  with  NaOH)  ore  added,  the 
whole  thoroughly  agitated,  and  water  added  till  the  required 
percentage  of  creosote  is  reached  (saj  15  percent).  The 
emulsion  holds  for  ■  rery  long  tune.  Even  after  a  week 
the  oil  will  have  only  settled  out  as  a  creamy  layer,  which  is 
readily  mixed  again  by  mere  shaking.  The  drops  are  very 
minute  and  penetrate  wood  with  ease;  by  a  water  pump 
vacuum  of  40  mm.,  there  was  driven  through  a  piece  of 
beech,  12  cm.  in  diameter  and  15  cm.  long,  in  halt  an  hour, 
350  C.C  of  the  emulsion,  containing  at  entry  15,  at  exit 
11  per  cent,  of  creosote.  Creosote  containing  Phenols s 
to  emulsify  this,  much  larger  quantities  of  resin-soap  are 
needed,  and  the  resulting  emulsion  is  not  so  permanent,  so 
that  on  all  grounds  the  substance  free  from  phenols  is  to  be 
preferre  1.  The  author's  experiments  seem  to  show  that  the 
permanence  of  the  emulsion  depends  on  the  -tuallness  of 
the  globules  6f  oil  ;  but  it  is  also  improved  if  thev  contain 
minute  quantities  of  substances  which,  like  free  resin,  are 
absolutely  insoluble  in  water,  and  increase  the  surface- 
repulsion  between  oil  and  water,  while  it  is  lessened  if  thej 
contain  constituents  soluble  in  water. 

-certain  how  far  the  creosote  penetrates  the  wood 
when  used  in  this  way,  pine  sleepers  were  impregnated  with 
B  1")  per  cent,  emulsion,  prepared  as  above  described. 
They  were  steamed  for  half  tut  hour  at  a  pressure  of 
1 J  atmospheres,  exhausted  for  half  an  hour  at  a  pressure 
of  690  mm.,  and  submitted  for  half  an  hour  to  a  pressure  of 
7  atmosphere-  A  sleeper,  weighing  originally  68  6  kilos., 
took  up  36*5  kilos,  of  emulsion,  or  5*5  kilos,  of  creosote. 
A  diagram  is  given  showing  the  distribution  of  the  oil,  the 
figures  being  percentages  of  creosote  reckoned  on  the  dry 
wood.  A  second  diagram  gives  the  result  of  similarly  im- 
pregnating beech  sleepers  with  30  per  cent,  emulsion,  when 
sleepers  of  80  kilos,  weight  absorbed  31  kilos,  of  emulsion, 
..r  ;•■:)  kilns,  of  oil.  — J.  T.  D. 

PATENTS. 

Tiles,  Roofings,  Linings,  and  the  like  ;  An  Improved  Com- 
position or  Material  more  especially  intended  for  Use  in 

the  Mannfaetwe  of .     1'.  Sohege,  Paris.     Eng.  Pat. 

10,865,  June  14,  1900. 

The  composition  claimed  consists  of  ground  tan,  hemp 
waste,  line  sand,  or  powdered  pumice,  and  sizing  materials, 
such  as  gelatin,  resin  s..ap,  &c. — ■>■  W.  H. 

Marble,  Imitation;  Manufacture  of .     .1.  Tuckwell, 

(ilasgow.     Eng.  Pat.  15,830,  Sept.  C,  1900. 

Keexe's  marble  cement,  white  silver  sand,  and  ground 
alum,  are  mixed  in  certain  proportions  with  water  and 
allowed  to  set  ;  the  block  obtained  is  stove-enamelled, 
polished  with  rottenstone  and  water,  varnished,  grained, 
and  again  stoved,  and  finally  polished  with  a  composition 
of  beeswax,  turpentine,  and  precipitated  chalk. —  J.  W.  II. 

Insulating   and    Packing    Material;    New   or    Improved 

,  and  a  Method  of  Manufacturing  the  same.    M. 

Raphael    and    L.    Klias,    Breslau.     Kng.     Pat.    16,nio, 
t.  s,  191  0. 
Smm.i.   plates  of  mica    are   made  to  adhere   by  means  of 
moistened  asbestos;  subsequent  pressure  and  drying  com- 
plete the  preparation  of  the  material. — J.  W.  II. 

Iron    Constructions;  Process    of    and    Compositions     for 

Protecting  ,  from   Incandescence   in  case  of  Fire. 

I.  Koslowsky,  Mulhouse,  Alsace,  Germany.     Kng.    Pat. 
0241,  March  25,  1901. 

The  elements  of  iion  constructions  are  brushed  over  with 
of  2j  parts    of    borax,  3  parts   of  alum,  i  ',  parts 

of  eodium  tungstate  and  ammonium  sulphate,  3  parts 
of  magnesium  sulphate,  and  ^  [arts  of  ferious  sulphate,  in 

jart-  '.f  water.  Then  a  thiik  paste  is  repeatedly 
applied,   obtained    by   mixing   15   parts   of  the   described 


solution    witb    50   parts    of     sodium    silicate,   3D    parts 
asbestos,   10   to    2d  parts  of  wood   ash,  and    15   to 
of    chalk.       Adhesion    can    be   secured     hy    embedduu 
metallic  tissue  in  the  protective  conting. — E.  S. 

Lime.  Slaked;   Production  of II.  II.  Lake, 

From    11.   Wachtel   aud   Co.,    Berlin.     Eng.    Pat.   U\. 
Jan.  22,  1901. 

Slikkh  lime  paste  i-  mixed   with  dry  calcium  hyd 
submitted    to    the  action    of    high    pressure  steam ;  peri 
slaking  is  claimed. — J.  IV.  II. 

Cement,  Lime,  and  the  like  ;   Kilns  for .     II.  Seht  •, 

Bonn,  Germany.     Eng.  Pat.  12,803,  July  16, 

The  slurry  is  fed  into  a  rotating  cylinder,  in   which     . 
dried  by  the  heated  gaseous  products  from  a  chamber, 
which  it  subsequently  inters,  and   in   which  the  burni  .» 
completed.— J.  W.  II. 

Cement  and  similar  Materials  ;   Manufacture  of 

Apparatus  therefor.     G.    Warren,  Uford,   1 
Pat  6409,  May  7,  1.100. 

The  liquid   sludge,  from  which   the  cement  is  made,  i  it 
into    moulds    to    form    cakes,    small    coal    being    I 
desirable  ;  these  cakes  are  burnt  in  a  special  kiln. 

—J.  W. 
Cement    Substance  for   Ship    Building    Purj 
Thompson,  Liverpool.      From  A.  Johannsen,  Fleu  ■ 
Germany.     Eng.  Pat.  8987,  May  15,  1900. 

The  composition  claimed  consists  of  a  mixture  of 
cement   aud   powdered   coke,   with   the  addition  of 
lime  and  sawdust  to  lighten  the  mass. — J.  YV.  H. 

Cement    out     of    Cement    Slush;   Manufacture   of    « 

Blocks  of .     S.  S.   Bromhead,  London.    Ft   < 

Moller  and  P.  Pfeiffer,  Berlin.     Eus.  Pat  3! 
1901. 

Small   blocks   of   dried    cement    are   made   by  at 
process,  and   these  by  repeated   dipping  in   the 
drying  increase   in   size   by   layers   until  large  e: 
use.— J.  W.  II. 

Cement;  Apparatus  for  Calcining  .     11.  I 

and   H.  S.  Spackman,   Philadelphia,   U.S.A.     El    I 
5346,  March  13,  1901. 

Tin:  calcination  of  the  cement  is  carried  out  wil 
fuel,  which    is   blown   into   the    kiln    by  a  current 
previously  heated  by  employing  it  to  cool  hot  clink' 

—.1. 

Stone,  Artificial;   Manufacture    of ,  and 

therefor'.     \V.  Dunkelberg.     Eng.  Pat.  20,689,    0 

See  under  I.,  page  562. 


X.-METALLURGY. 

Calcium  Carbide ;   Reducing  Power  of .     1 

gen.     Zeits.  fur  Elektrochem.  1901,  7,  [41 
[42],  557—568;  and  [43],  573—580. 

N'eoiaks  (this  Journal,  1901,  4G)  has  St; 
reduction  of  metallic  oxides  by  calcium  earl" 
according  to  the  general  equation — 

3M'20  +  CaC2  =  CsO  +  3M\  I 

where  M'  is  a  monovalent  metal,  the  genera, 
mixed  oxides  and  chlorides  being  — 


2M',,0  +  2M'C1  4-  CaC,,  =  3M' 

According  to  the  author  (this  Journal,  1901,12 
evolved  during  the  reaction  is  carbon  dioxide 
carbon  monoxide.  The  general  equations  repre? 
reduction  of  metals  by  calcium  carbide  should  W 

SM'jO  +  CaC;  =  Cad  +  5M'a  +  - 
2M'C1  +  4M':0+  CaC,  =  5.M':  4-  Ca< 
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Further  detailed  experiments  on  the  reduction  of  lead 
,!  ,|  copper  confirm  these  equations  and  have  also  led  the 
itithorlo  the  conclusion  that  they  take  place  in  two 

ietal  equation    representing  flu-  reduction  of  I'M) 
place  i"  two  stages,  as  follows  :  — 

(i)  PbO  +  CaC,  =  l'b  +  CaO  +■  2C. 
(ii)  4PbO  +  2C  =4Pb4  2CO;, 

hilst  the  reduction  of  mixed  PbO  and  PbCl3  is  rcpn 

HIS 

(i)  l>bCl.,  +  CaC,  =  l'b  +  CaCL  +  2C 
(ii)  4PbO  +  2C  -  ll'l,  t  2CO». 

■  if  experiments  on  the   reduction   of  other  metals 

;r.en. 

The  author  has  arrived  at   the   following   conclusions:  — 

ikiiiin  carbide  is  a  very  powerful  reducing  agent,  and  is 

en   capable   of    decomposing   compounds    of    the    alkali 

Chlorides    are   much   more    easily    reduced    than 

ides,     Willi   most    chloiides,   when   once  the  reaction    is 

■.rted  at  a  point,  it  usually  proceeds  throughout  the  entire 

iss,  and   very   often   with   explosive  violence.      For  the 

Suction  of  oxides,  on  the  other  hand,  external  heat   must 

icrallv  he  applied.     Bismuth  oxide    is   an  exceptiou  to 

s  rule,  as  is  also  copper  oxide   when  a   kirjie  excess  of 

bide   is   employed.      The   easy    inflammability     of    the 

Eton  is  characteristic  of  the   reduction   of  chlorides,  the 

ilieatiou  of  an  ignited  match  being  often  sufficient.     Even 

en  no  very  great   amount  of  heat    is   liberated    the   re- 

on  can  be  easily  started.     Specially  satisfactory  results 

obtained    by   the    simultaneous    reduction    of   mixed 

Hide  and  oxide. 

loissau   his    -hown   that    molten    carbide   acts   on    the 

les  of  carbide-forming  metals  yielding  metallic  carbides. 

en,   however,   the   reduction    takes    place    at    a   lower 

:ure,    as    above,   the    metal   obtained    is    free    or 

carbide.     At    intermediate   temperatures 

amount  of  carbon  in  the  reduced   metal  would  increase 

u  1  the  temperature  is   sufficiently  high,   as  in  Moissan's 

rots,  for  the  formation    of  carbide,  when   carbide 

•  e  would  be  produced.     As  a  rule,  however,  reduction 

b  neans  of  calcium  carbide  yields  purer  metals  than   if 

tl  eduction  was  effected  by  carbon  alone,  since  the  reaction 

ace  at  a  lower  temperature. 

hen  the  carbide  is  employed  in  the  proper  proportion, 

es  of  calcium  are  present  in   the  reduced  metal. 

a  large  excess  of  carbide  however,  calcium   alloys 

tained.    A  copper  alloy  contained  over  1  per  cent. 

u  m. 

leiutu   carbide   can   be  utilised   in  the  laboratory  for 

'•a  us  reducing  purposes,  but  its  application  on  a  technical 

Id  be  conditional  upon  the  yield  of  metal.     In  the 

ai  jf  oxides  this  yield  depends  on   whether  the  oxide   is 

need  by  carbon  or  not.     Both   the   calcium  and 

■i  of  the  carbide  act  as  reducing  agents,  the  former 

more  powerful,  as  is  indicated  by  the  differentia- 

icral  equation   into  two  stages.     The  greater 

dty  of  the  reduction   of  the  oxide  by  carbon,  the 

-sist   in  the   reduction,  that    is   to   say, 

'•ale  will  be  required  for  the   reduction,  which  will 

place  chiefly  at  the  expeuse  of  the  calcium.    This 

-■',  free  carbon  is  liberated  and   the   larger  the 

arhon  thus  set  free  the  greater  is  th?   difficulty 

thing  or  of  obtaining  a  regulus. 

ing  to  Neumann's  equation,  342   kilos,   of  carbide 

d  per  ton  of  copper  reduced,  whilst,  according  to 

'.  only  202  kilos,  are  necessary.     This  more  nearly 

■Mtli  Frolich's  estimation  of  one-tenth  to  one-quarter 

■  ''ii  of  caibide  per  ton   of  copper.     In   any  case,  the 

opper  by  carbide  is  scarcely  likely  to  become 

Carbide  may,  however,  become  useful 

ttion  of  other  metals  in  the  puie  condition,  as 

>r   the  reduction  of   nickel  oxide  or  bismuth    oxy- 

ats  might  be  effected  in  the  case  of  oxides, 
i  by  carbon,  by  adding  a  certain  amount  of 
to  the  mixture.  Again,  if  the  oxides  air 
dnce  by  carbon,  i.e.,  if  the  reduction  takes 
>c  hiefly  at  the  expense  of  the  calcium,  a  saving  might    , 


bo  effected  by  the  addition  of  aluminium  to  increase  the 
reducing  power  of  the  carbide,  and  to  decrease  the  quantity 
of  carbon. 

The  application  of  carbide  for  the  production  of  alloys 
appears  to  offer  better  prospects.  B)  proper  choice  of 
.lil. .ride  and  oxi.le.  it  is  possible  to  simultaneously  reduce 
metals,  the  separate  reduction  of  which  offers  great 
difficulties.  Alloys  which  are  not  easilj  prepared  by  fusing 
the  constituents,  owing  to  differences  in  the  melting  points 
or  to  oxidation,  can  thus  be  obtained. 

Carbide  may  also  become  useful  in  refining  metals.  The 
process  of  reduction  by  means  of  carbide  is  not  without 
hope  if  it  be  applied  in  its  proper  place.     This   consists  not 

in  attempting  to  replace  existing  pr 5SBS  of  reduction,  but 

rather  in  applying  it  in  cases  where  existing  methods  are 
either  useless  or  only  give  unsatisfactory  results. — J.  S. 

Steel  Production  in  liasic  Siemens-Martin  Furnaces. 
K.  Poech.  (From  T.  Turner.)  Chem.  Zeit.  Rep.,  1901, 
25,  [36],  143. 

r tuner  points  out  that,  even  in  the  West  of  Scotland,  wLere 
the  best  "acid"  steel  is  produced,  the  basic  process  is  of 
importance  in  consequence  of  the  increasing  difficulty  in 
procuring  pure  ores.  To  produce  a  steel  of  crucible  steel 
quality,  white  or  half  lncmatite  pig-iron  is  Ireated  in  the  basic 
Siemens-Martin  furna:e,  and  then  recarburiscd  by  spiegel  or 
by  means  of  the  Darby  process  ;  it  is  then  finally  run  through 
the  acid  furnace  or  converter.  In  Kaglish  practice,  the  basic 
Siemens- Martin  furnace  carries  a  charge  of  30 — 40  tons; 
it  has  a  belt  of  (neutral)  chrome  ore  between  the  acid  walls 
and  the  basic  hearth,  which  is  of  dolomite  mixed  with  tar. 
About  70 — 80  per  cent,  of  pig-iron  and  30 — 20  per  cent,  of 
scrap  iron  are  employed.  To  produce  1  ton  of  ingot,  there 
would  be  used  0-675  ton  cf  basic  and  0-075  ton  of  gray 
pig-iron,  and  0-338  ton  scrap  (making  1-083  ton  in  all) 
with  0-175  ton  of  ore,  02  ton  of  limestone,  0-025  ton  of 
lime,  0-0022  ton  of  spiegeleisen,  and  0-0022  ton  of  ferro- 
manganese.  The  phosphorus  in  the  fiuished  product 
averages  less  than  0-05 — 0-06  per  cent. — W.  G.  M. 

Steel;  State  of  Combination  of  Iron  with  the  Hare  Ele- 
ments   in  .     Carnot    and    Gonial.     Oesterr.   Zeits. 

Berg-u.  Huttenw.  49,  162.     Chem.  Zeit.  Rep.  25,  [14], 
127. 

Is  blast-furnace  ferrochrome,  chromium  occurs  as  the 
compound,  3Cr3C2.FesC.  Tungsten  occurs  in  tungsten 
steel  as  Fe3W,  or  as  FesC.WC.,  according  as  the  steel  is 
poor  or  rich  in  carbon.  Similarly,  molybdenum  occurs  as 
!■' .■.AI.!,,  or  as  Fe3C.Mo..C.  The  electric  conductivity 
indicates  that  these  compounds  are  not  in  solution  in  the 
steel.  C  ipper  and  nickel,  on  the  other  hand,  seem  to  exist 
in  the  state  of  solution  in  or  mixture  with  the  steel,  not  as 
compounds  with  iron. — J.  T.  D. 

Steel   or  Iron;  Influence  of  Tin  on    the  Quality  of . 

Stahl  u.  Eiseo,  21,  3:10.     Chem.  Zeit.  Rep.  25,  [14]  123. 

SwipLESof  iron  containing  from  0"l  to  0-63  per  cent,  of 
tin  were  prepared  and  tested.  All  the  samples  forged  well, 
though  somewhat  hard  ;  on  rolling,  those  containing  more 
tin  split  more  readily  at  the  edges  ;  they  welded  well,  with 
the  exception  of  that  with  0-63  per  cent,  of  tin  ;  they  bent 
satisfactorily,  both  hot  and  cold.  The  tiu  was  irregularly 
distributed  in  the  ingots. 

Crucible  steel  was  also  prepared  containing  0-23,  0-50, 
0-68,  and  1-62  per  cent,  of  tin.  All  samples  forged  well, 
the  last  being  somewhat  red-short ;  none  of  them  would 
weld.  The  breaking  stress  was  72-3— 73'9  kilos,  per 
sq.  mm. — J.  T.  V. 

Tin;  Influence  of  ,  on  the  Quality  of  Iron  and  Steel. 

A.  Zugger.    "them.  Zeit.  Kep.  1901,  25,  [16],  143. 

Observations  upon  the  product  of  a  basic  Siemens-Martin 
furnace,  in  which  tin  was  accidentally  present,  showed  thata 
metal  containing  0-  5 .3  per  cent.  Sn,  0  ■  0 1  5  per  cent.  Sb,  0  -  03 
per  cent.  As,  and  0- 182  per  cent.  Cu,  rolled  quite  satisfac- 
torily to  plates  ;  on  further  rolling  to  sheet,  however,  cracks 
began  to  develop  at  the  edges  of  the  sheet,  but  they  could 
int,  as  it  was  proved,  be  attributed  to  rod-shortness.     Bars 
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d  from  the  ingot -irou  folded  completely  over  under  the 

■  Bt,  and  showed  a  tensile  strength  of  40  kilos. 

with  an  extension  of  31 — 3-1  pet  cent.     Hence  ii  npt>eurs  to 

I  that  the  presence  of  0-55  per  cent,  of  tin  does  not 

.  t  malleability,  tenacity,  or  extensibility;  the  welding 

qualities  at  most  are  impaired. — \\  .  G.  M. 

Mercury  and  its  Production.  A.  Weiskopf.  Zcits.  angew . 
Chem.  14,  [18].  429-437.  ami  [19],  465—469.  (See 
also  Trade  Report,  page  640.) 

The  extraction  of  mercury  is  carried  on!  in  three  stages: 
ill  Roasting  the  ore.  (it  Condensation  of  the  vapours. 
Working  up  of  the  condensed  products.  These  are 
prefaced  by  a  sorting  of  the  ore,  according  to  its  richness 
in  mercury  ami  the  size  of  the  pit 

Roasting. — Modern  furnaces  have  entirely  superseded 
the  well-known  "Aludcls."  In  some  of  these  furnaces  the 
ore  and  fuel  are  in  direct  contact :  in  others  the  furnace 
the  ore,  and  the  evolved  vapours  pass  off 
with  them.  The  former  yield  a  less  diluted  vapour,  and 
hence  there  is  better  condensation.  Fig.  1  shows  the 
construction   of    the   Xowak    furnace.      In   this,  alternate 


Fig.  1. 
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layers  of  fuel  (charcoal")  and  coarse  ore,  each  piece  measur'ng 

from  40 — 90  mm   in  diameter,  are  worked.     In  21  hour-,  in 

three  shifts  of  eight  hours  each,  12 — 14  tons  are  roasttd, 

1 '  5  cb.  m.  of  fuel  being  required.     Ten  ovens  employ,  on 

au  t  shift,  14  men— eight  to  feed  the  furnace  and 

ry  the  ore.     The  second  type  of  furnace  includes 

two  kinds,    (a.)  That  shown  in  the  figure  (Fig.  2),  is  a  rever- 

atory  furnace,  on  the  hearth  of  which  the  ore  is  spread. 

cased  in  steel,  and  6tandson  a  tray  of  steel  plate,  so  that 


any  accidental  loss  of  mercury  is  avoided.     Finely  divi.i 
ire  can    be    worked   in  it.      In   24   hour-    ?"_'  tons  can 
roasted,  3   cb.  m.  of  beechwood  branches  or  billets  bei 
used.     For  an  eight  hours'  shift  three  men  are  needed— o 
at  the  furnace,  two  for  the  carriage   of   the  ore.     The  « 
is  very  heavy  and  disagreeable,  and  this  form  of  farm 
being  superseded  by  another  kind.     This  (b)  is  - 
similar  to  the  Gerstenhofer  pyrites  burner,  in  which  the 
fed  in  at  the  top,  gradually  slides  down  over  a  series 
and  reaches  the  bottom  freed  from  mercury.     Thes< 
are  made  in  two  sizes,  the  larger   dealing  in  24  ho 
30 — 10  tons  of  ore,  consuming  9  cb.  in.  of  wood,  and 
three  shifts  of   nine  men   each:  the  corresponding 
for  the  smaller  are  seven  tons,  8  cb.  m„  and  two  n. 
these  furnaces  are  worked  fiom  outside,  and  a  fan  be\ 
the  condensing  apparatus  produces  sufficient  diminutln: 
internal  pressure  to  prevent  any   escape  of   fun 
yield  of  the  furnaces  and  the  labour  needed  '.  ar . 
nature  of  the  ore ;  the   cinnabar  ores  are  more  eat 
with   than   fahlerz.     While  the    former   yield   a   valu. 
residue,  the  latter  yield  one  from  which  copper,  silver.   I 
iron  are  extracted  {e.g.,  11   72  per  cent,  copper,  0 
42-92  iron). 


Fig.  2. 
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Condensation. — Curves  expre.-sing  the  density  of  - 
mercury    vapour  and  the    rate  of  loss   by   evaporat 
different  temperatures  show  that  nothing  is  to  be  p 
cooling  the  gaseous   products    much    below    - 
molern    condensing    arrangements   are   shown   in  1 
The  U"snaPc(i  condensers  are  made  of  stonev. 
open  lower  ends  dip  into  water  about  5  cinder 
the  condensed  products  fall;   a   water-spray  ■ 
densers  produces  the  cooling  effect  required.    The 
deustd  gases  pass  on  into  the  large  wooden  lettliag-i  1   b 
(lj.Odo   cb.    m.),    during    their   long    and   do*    I 
through  which  a  further  amount  of  deposition 
then  they  pa-s  through  the  fan   /'  into  the  chimney    : 
Even  here  a  small  amount  of  mercury  is  deposited. 

Wvrking-up  of  the   "  Slupp." — The   deposits! 
"  Stupp,"  contains  from   70  to  60  per  cent 
chiefly  as  metal,  partly  as  chloride  or  sulphide, 
and  sulphates  of  calcium,  magnesium,  and  iron,  I 
the  case  of  fahlerz)  oxides  of  arsenic  and  antitnom  1 
mixed  with  quicklime,  partly  to  absorb  superfluous  m  I" 
partly   to   saponify    resinous    and   tarry   matter-. 
neutralise  acids.     Then  it  goes  into  a  "  Slnpp  ■'"•  ' 
in  Fig.  I,  where  it   is  squeeztd  between  the   ■ 
on  the  rotating  iron  cross  and  those  carried  by  the 
fixed  to  the  bottom  of  the  vessel.    'I  lie  mercury  sint- 
to  the   bottom,  fall;  through  the  holes  (10  mi- 
which  must    be  kept   clear,  and   collects   in  the  < 
indicated.    The  residue  in  the  mill  still  conls 
and  is  usually  added  to  the  ores  to  go  through  the 


rum 
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again.  The  collected  mercury  is  commercially  pure :  il 
.mlv  needs  mechanical  cleaning,  which  is  effected  by 
dipping  into  it  the  funnel  a.  Fig.  5,  keeping  the  valve  b, 
I  by  pressure  on  the  rod. 

Ob  letting  go  the  rod  r.  the  mercury-pressure  opens  the 
valve  i.  and  the  funnel  is  tilled  with  clean  mercurj  from  the 
interior  of  the  mass.  When  the  funnel  is  lifted  out  the 
valve  automatically  closes,  and  is  opened  1\  pressure  on 
the  rod  after  the  funnel  has  been  placed  in  the  mouth  of 
one  of  the  iron  bottles  in  which  the  mercury  is  -"Id  and 
transported. 

The  protection  of  the  workers  is  an  important  factor  in 
the  conduct  of  the  mercury  industry.  All  is  done  that  can 
be  done  In  insisting  on  change  of  clothing,  by  the  provision 
of  baths,  lard,  mouth-washes  of  potassium  chlorate.  &c.,  to 

Fig.  ;.. 


prevent  absorption  of  the  metal  ;  but  as  the  air  near  the 
furnaces  and  stupp  mill  contains  from  0*004  grm.  to 
0*008  prin.  per  litre  of  mercury  vapour,  and  as  a  work- 
man may  thus  iuhale  0-4  grm.  of  mercury  in  a  working 
day,  these  precautions  are  not  always  sufficient.  When 
symptoms  of  mercurial  poisoning  show  themselves,  the 
workmen  should  be  at  once  removed,  and  after  recovery 
should  be  employed  in  some  other  industry,  as  they  become 
more  liable  to  a  recurrence  of  the  symptoms  if  they  return 
to  the  mercurial  atmosphere  and  surroundings. 

The  losses  of  mercury  in  the  process  occur  from:  (1) 
that  remaining  in  the  roasted  ore  ;  (2)  that  carried  off  in 
soluble  form  in  the  condensed  water  j  (3)  that  carried  off 
mechanically  in  the  condensed  water  as  finely-divided  metal ; 
(I)  that  escaping  uncondensed  into  the  atmosphere;  (5) 
that  lost  during  the  various  manipulations  of  the  stupp 
and  the  metal.  These  losses  were  in  former  times 
enormous:  amounted  often  to  80  per  cent,  of  the  total 
metal;  now,  with  improved  methods  anil  appliances,  they 
may  be  put  at  10  per  cent,  in  the  aggregate. 

Analytical  Determination. — The  percentage  of  mercury 
in  the  ores  is  determined  by  Eschka's  method,  which  con- 
sists in  mixing  a  sample  (1 — 10  grms.  according  to  the 
expected  richness  )  intimately  with  iron  filings  in  a  porcelain 
ii,' the  mixture  with  a  layer  of  iron  filings, 
and  bending  over  the  crucible  a  gold  cover  cooled  on  the 
outside.  The  crucible  is  heated  for  five  minutes  in  a  Eunsen 
flame,  allowed  to  cool,  the  cover  washed  with  alcohol  and 
ether,  dried  at  40  ( '.,  and  its  increase  ol  weight  determined. 
In  fluids,  mercury  is  determined  by  precipitating  with 
hydrogen  sulphide,  washing  and  drying  the  precipitate, 
letermining  the  mercury  in  it  by  Eschka's  method 
a-  above. 

The  author   mentions  two  other   processes  of  mercury- 

eztraction.      The   first    lias  only  historical   interest.      The 

nd  method  i-  possibrj  one  lor  the  future.     Attempts  t.> 

Olution    of    cinnabar   in    alkali    sulphide    are 

.•  .  and    may  possibly  be  developed   into  a    method 

applicable  to  the  ordinary  ores. — J.  t.  D. 


Copper  and  ils  Allot/s  •   Refining .     Chem.  Zeit    1 

1901,  25,  [15],  136. 

A  mi  \x-.  frequently  employed  for  the  removal  of  al 
gases  and  cuprous  oxide  from  copper,  is  the  addition 
readily  oxidisable  metal    magnesium.      At  a  large  foi 
in  Germany  this  is  introduced  into  the  melted  ceppe 
pouring,  by  binding  it  mi  the  end  of  a  copper  rod  will, 
and  stirring   the    melt       The  pieces  of   magnesium  -un- 
wrapped  in  thin  copper   sheet    to  prcvci  wa- 
oxidation.     The   violent  boiling   which  occurs  ou  the  in- 
duction of  the  magnesium  greatly  assists  the  chminatin 
the  impurities.     The   manipulation,  however,  requires    .. 
sidcrable  experience   and   is   attended   with   some  da  !t 
owing  to  the  liability  of  the  magnesium  to  catch  fin 
surface  or   be  thrown  out  of   the  crucible.     The  alum 
and   magnesium  factory  at  Hcniclingen  has  recently 
duced    a     copper-magnesium     alloy,    the    use     of     \ 
surmounts   all    the    difficulties    experienced   in   Qje 
process.     The  alloy  consists  of  equal  proportions  of  c  « 
and  magnesium   and   is  prepared  from   pure   metals 
easily  powdered   and  has  a    specific  gravity   of  B'9i 
melts  at  4c0   C.    There  is  not  the  slightest  dan 
and  the   alloy  acts   more  rapidly  on  the  impurities 
copper  than  magnesium  alone.     About   50  grms.  of  u< 
per    100   kilos,   of    copper   are   usually    sufficient, 
addition    of    100   grms.    and   upwards   has    an  extr   i 
favourable  effect   upon   the   density  and   strength  i 
copper.     The  mixture  is  also  applicable  for  the  refii 
copper  alloys  of  all  kinds  and  the  presence  of  up  tc 
cent,   of   magnesium  •  in   the    castings    endows   then 
valuable  pioperties. — J.  F.  B. 


Alloys  containing  Copper;  Gradual  Alteration  oj  ■ 
when  left  in  Contact  icith  the  Air  and  with  . 
Chlorides.  Berthelot.  Ann.  Chim.  i'hvs.  22  I 
457  —  460.     ('hem.  Centr.  190),  1,  [18],  994. 

In  an  earlier  article  (Ann.  Chim.  Phys.  4,  [9].  5.V  I 
author  has  shown  how  antique  objects 
undergo  gradual  alteration  in  the  earth,  and  es] 
the   copper,   in    presence   of   small   quantities   of 
chloride,  is  slowly  converted  inco  cuprous  oxide,     i 
has  been  observed  that  many  antique  utensils  const  a 
pletely  of  cuprous  oxide,  whilst  still  maintaining 
or  shapes.     The  author  discusses  the  question  as  to  1 1 
such   objects    were    manufactured   of    cuprous  ox 
whether,  as  he  believes,  they  originally  consisted  of  I 
of  which  the  other  constituents  (Sn,  Zn  or  l'b)  disa| 
in   consequence  of    oxidation   processes    and    forma 
basic  salts,  whilst  the  copper  remained  behind  in  tbe 
cuprous  oxide.      For  the  confirmation  of  this  hyputlu 
author  studied  the   behaviour  of  copper  alloys.  « i 
mitted  to  the  simultaneous  action  of  air  and  sodium 
solution.       Strips  of  brass   were   kept   for  two  y« 
dilute  solution  of  sodium  chloride  in  a  loose!' 
After  this   time,  the  brass  was  partly  converted 
cuprous  oxide.     At  the  same  time,  a' 
whilst  the  other  metals  of  the  alloy  were  found  in  - 


Tellurium;    Preparation   of    Larije    Quanta 
E.  Matthey.     Proc.  Roy.  Soc.  IDoi,  68,  [444],  16   I 

In  the  course  of  several   years'  work  on  the 
bismuth  from  its  ores,  and  the  refining  of  the  crodi   ■' 
(see  this   Journal,  1891,  369;  and    1898,  1M 
obtained    hrge    quantit  es   of   alkaline   residu 
tellurium,     lie  has  now  been  able  to  treat  these 
extract  from  them  a  substantial  amount, -.'6  kilo 
tellurium.     The   alkaline    residues  obtained   in 
crude  telluric  bismuth  wei  e  steeped  in  hot  wall  r,  lb'  It 
acidified  with  hydrochloric  acid,  and  the  tellu 
tated  with  sodium  sulphite.     The  precipitate  c 
mixture  of  bismuth  and  tellurium,  the   latter   ' 
47'5  per  cent,  of  the  whole.     The  crude  metal  wa»   ■ 
in   nit  lie   acid,  and   again   treated  in  the   fan 

metallic  tellurium  obtained  by  this  Sec 1  tre  il 

composition  : — Tellurium.     ' ! 
0*65  ;  iron,  0'  10  per  cent. 

The  metal,  when  broken,  exhibit-  a  i  rj 

I  ol    blight  metallic  lui 
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l  readily  td-nish  in  the  air  at  tho  ordinary  temporal 

.1,   it   -li'iu;  a   crystalline   form    very   m  ich 

;  that  of  bismuth.     Its  specific  gravity  is  G  -J7,  as 

_'i,  the  density  of  line  impressed  tellurium   foil  i  i 

The   melting   point,  a*    determined   with   the 

ier  pyrometer,  was  4.">u   C  .  or  5°  lower  than  th:it 

cd  by  Carnelly  and  Williams.     A  sample  of   chemically 

etellurium  prepared  h\  the  author  also  melted  at  450  <  . 

■  electrical  resistance  of  tellurium  i-  about  800  times  that 

<|  copper,    but    is    largely    dependent    on    the    crystalline 

<  ditioii.  a   rod   cast  and    coiled   quickly  having   a    lower 

iistance    than   one    that    lias    been   cooled     slowly.       In 

small  rod>  of  tellurium,  of,  say,  |J  in.  diameter,  there 

infraction,  anil  partial  separation  takes  place  e\  en 

n    hours.      The   thermo-electric  power  of  tellurium 

..  lie  great.     The  57.,  lb.  (2G    kilos.)  of   tellurium 

i  tthor  were    derived    from    187,019   lb.  of 

-ninth,    which    resulted    from    the    treatment    of 

i  mineral. —A.  S. 

\")re  Sampler ;   The  Calkins  Umpire .     Kug.  and 

Mining  J.  1901,71,  [17],  534. 

See  under  XXIII.,  7103c  G17. 

termination    of  ,    in    Wrought   Iron   and 

Steel.     G.  Auchy. 

See  under  XXIII.,  page  C20. 

1 .11  I'll  in  [/ran]  Slags  and  Cinders  ;   Determination  of 
.     C.  II.  Joiiet. 


See  under  XXIII.,  page  620. 

Bismuth  in  Ores;    Determination  of  — 
Warwick  and  T.  D.  Kyle. 

See  under  XX11I.,  page  G20. 


A.  W. 


till ;    Use  of ,  111  El  nrpipe  An  ilysis. 

C.  L.  Parsons 

See  under  XXIII  ,  page  G!S. 


PATENTS. 

■•    Improved  Method  of  Treating  — .     M.  Seligsohn, 
-  V.     Eng.  Put.  23,660,  Dec.  27,  1900. 

ewiut  similar  procedure  to  that   patented   by  B.  F. 

Vm.r.    Pat.    590,739   of   1S97)    is   protected.     Air 

1  with  "  chemicals  "  is  injected  into  the  wet  pulp,  in 

■   mortar  of  a  stamp    battery,  on   an    inclined 

.  ited  plate,  in  a  Huntington  mill,  or  otherwise,  with 

I  set  of  altering  the  physical  conditions  of  the  particles 

nt,  Rial  of  thus  facilitating  amalgamation  whilst 

kening  or  flouring      The  "chemicals  "  maybe 

ot  In  lioth)  with  or  without  ammoniated 

charged  with   these   gases   is  forced  beneath 

•he  "  wet  ore  pulp." — YV.  G.  M. 

ttUurgical  Products  ;   Crushing  and  Li.r'n-i-.t- 

■     K.   C    H.   l'ape  and  W.  S.  Henneherg,  Ham- 

1   Germany.     Eng.  Pat.  3044,  Fe'j.  12,  1901. 

ss  the  minimum  of   lixiviating  solution  for  an 
ployed.     The   stamps  or  other  crushing  ma- 
il   with    a    certain    head   of  water, 
B  fine  panicles  being  carried  through  sci 

[iiently  an  excess)  of  water,  the  whole 

d  in  the  crushing  mortar  is   kept  agitated,  as 

i  lb    finely  crushed  ore  is  allowed  to  overflow. 

'he  milling  water  leaving  the  mortar  with  the 

lanumt  to  ss  little  as  one-third  of  the  weight  of 

■  :'g  arrangement  may  be  stamps  or  halls 

the  movement   of  these  being  sufficient   to 

2  motion.     Centrifugal  action  in  an 

also  give  the   required  overflow  of  fine  ore 

The  lixiviating  liquid  may  be  used 

it  may  bs  mixed  with  the  overflow  pulp    in 

1  arrels  outside.— W".  G.  M. 


Furnacee  for  Smelting  and  Dephosphorising  Iran  and  other 
Ores.  E.  T.  Zohrab,  Thurso,  Caithness,  Eng.  Pat. 
1  1,085,  June  19,  1900. 

To  obviate  the  use  of  hoi   blast,  two  belts  of  tuyeres  arc 
tisi  1  in  a  blast  furnace,  one  in  the  usual  p  isitioi  .  jusl 
the  hearth,  the  other  about   the  meltin  little  above 

the  boshes).  Into  the  upper  belt,  peat  ga<  produced  from 
charriug-ovens  (such  as  those  specified  in  Eng.  Pat.  26,191 
of  1896)  is  introduced,  and  into  the  lower  belt,  peal 

blown  through  an  injector  in  such  a  way  that  it  carri 

with  it.  The  upper  tuyeres  may  also  be  so  arranged  that 
they  can  be  served  with  peat-gas  and  air  when  necessary. 
The  fuel  used  in  the  furnace  is  preferably  condensed  peat 
or  peal  charcoal. — \V.  G.  M. 

Crucibles,  more  particularly  Designed  for  Use  in  Con- 
nection with  the  Treatment  of  Ores.  A.  A.  Crosby, 
1  hicago,  1  .S.A.     Eng.  Pat.  2677,  Feb.  7,  1901. 

Ax  iron  crucible  is  used,  with  means  for  introducing  a 
supply  of  hydrocarbon  fuel  into  the  midst  of  the  contents  of 
the  crucible,  with  the  aid  of  a  reservoir  of  liquid  hydro- 
carbon and  a  system  of  coils  of  piping. — W.  G.  M. 

Steel;  Manufacture  of  Open  Hearth .     T.  X.Muller, 

Saltbum-by-the-Sea,  Yorkshire.     Eng.  Pat.  21,416,  Nov. 
27,  1900. 

This  patent  covers  the  use  of  magnetic  iron,  sand,  or 
finely-crushed  magnetic  iron  ore,  or  a  mixture  of  the  two, 
alone  or  mixed  with  other  oxides  and  oxidised  compounds, 
or  basic  material,  in  the  Talbot  or  Bertrand-Thiel,  or  other 
open  hearth  furnaces  into  which  fluid  pig-iron  may  be 
poured  or  admitted  for  the  purpose  of  making  steel  or  ingot- 
iron.—  W.  G.  M. 

Metals   ant   their    Compounds;   Converter    Treatment   of 

,  and  Apparatus  for   that   Purpose.     A.  Reynolds, 

Sheffield.     Eng.  Pat.  587  7,  March  20,  1901. 

A  converter  with  two  hollow  trunnions  is  used,  through 
one  of  which  air  may  be  passed  and  through  the  other  reducing 
gas,  each  supply  being  controlled  by  a  check-valve.  The 
pipes  conveying  the  gases  from  the  trunnions  may  deliver 
separately  into  a  pocket  at  one  side  of  the  converter,  or  may 
conduct  them  to  tuyeres  placed  at  opposite  sides  of  a  con- 
verter of  ordinary  (side-blowing)  construction.  In  blowing 
a  charge  of  copper  matte,  the  sulphide  is  melted  in  a  cupola 
and  charged  as  usual  into  the  converter,  where  it  is  blown 
with  air  for  a  time.  The  converter  is  then  turned  down 
and  the  slag  run  off,  after  yvhich  reducing  gas  is  blown 
through  to  effect  deoxidation  and  to  cool  the  highly  heated 
charge.  The  gas  is  then  stopped  and  air  is  again  blown 
through,  the  oxidation  and  reduction  being  alternated  until 
purification  is  complete.  In  treating  iron,  the  metal  is  first 
decarburised  by  air  and  then  deoxidised  and  recarburised  to 
anv  desired  extent  by  a  blast  of  gas  or  vapour  containing 
carbon.—  W.  G.  M.  ' 

Canting  or  Overlaying  with  Cold,  Silver,  and  other  Metals. 
V.  YV.  Howorth,  London.  From  C.  O.  Ilarz  and  II.  von 
Miller,  Munchen,  Germany.  Eng.  Pat.  83C:s,  May  5, 
1900. 

Animal  membranes,  freed  from  gi ease,  are  painted  with  a 
solution  of  gelatin  containing  salts  of  eh  omi  acid  (chrome 
gelatin)  and  the  desired  metal,  in  leaf  or  foil,  is  applied 
thereon.  The  chrome  gelatin  is  then  hardened  by  the 
action  of  light  on  the  untreated  side  of  the  membrane. 

— K.  L.  J. 

Aluminium  ;    Uniting ,  to  Aluminium  or   other  Metals 

J.  Y.  Johnson,  London.     Eng.  Pat.  673a,  April  10,  1900. 

The  aluminium  surfaces  to  be  united  arc  cleansed  well,  and 
are  then  heated  by  means  cf  a  blast  until  they  reach  the 
exact  temperature  at  which  the  metal  softens  sufficiently  to 
enable  a  weld  to  he  made  with  the  hammer,  and  before 
oxide  forms  on  the  surfaces  sufficiently  to  prevent  welding. 
The  critical  moment  is  ascertained  by  slight  hammering, 
and  the  temperature  (which  varies  with  the  thicknesses  of 
the  pieces  under  treatment)  must  not  be  greatly  overstepped, 
or  the  aluminium    will   become  brittle  and   mav  fall   to   a 
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ler.       At    the   right    moment   the    weld  is   effected    by 

working  under  the  hammer. — \V.  i.M 

Titanic  0.ritlc  ■.  Process  and  Method  for  Producing  Con- 
centrates containing   Utah   Percentages  of .     A.  .1. 

.  New  York;  J.  MacNaughton,  Tahawus;  Nov 
York  State;  and  \Y.  D.  Edmonds,  New  York,  U.S.A. 
Bng.  Pat  :i.".^'-'.  Feb.  19,  1901. 

Is  order  to  obtain  from  such  material  as  titanit'erous  iron 
ore.  a  pure  titanium  compound,  practically  free  from  silica 
and  other  nciils,  suitable  for  the  manufacture  of  ferro- 
titanium  and  the  '.ike.  the  iron  ore  is  mixed  with  sufficient 
lime,  or  other  suitable  earthy  base,  to  form  titanate,  and 
with  sutKcieut  carbon  to  reduce  the  oxide  of  iron  and  silica 
present;  the  mixture  is  then  heated  (preferably 'electrically') 
to  1,700°  C.     In  this  way  a   ferro-silicon  is  produced,  and 

■  _•  of  calcium  titanate  almost,  or  quite,  free  from  silicon, 
sulphur,    and    phosphorus.      The    temperature    must   not 

.  v  exceed  I.Tim  (J.,  or  titanic  oxide  will  also  be 
reduced.— W.  G.  M. 

XI.-ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURGY. 

(A .)— ELECTRO-CHEMISTRY. 

Chlorine  ;  Production  of ,/rnm   Ferrous   Chloride   by 

Electrolysis.     Roubertie  and  Pepin.     Rev.  l'rod.  Chim. 

4,   [4],  51. 

The  operation  is  conducted  in  a  wooden  vessel  containing  a 
carbon  anode  and  an  iron  cathode,  the  ferrous  chloride 
■dilution  being  maintained  in  a  highly  concentrated  state 
by  an  excess  of  the  solid  salt  placed  in  a  special  compart- 
ment and  kept  in  eontact  with  the  solution.  A  4  to  5  volt 
current  is  employed,  the  amperage  amounting  to  600 
amperes  (maximum)  per  sq.  m.  of  cathode  surface.  The 
chlorine  liberated  at  the  cathode  is  collected  in  a  elosed 
chamber  enclosing  this  part  of  the  apparatus,  and  is 
removed,  through  a  conduit,  for  storage  or  further  treat- 
ment. Xo  secondary  reaction  occurs.  With  a  consumption 
of  110  h.p.  the  apparatus  will  extract  the  chlorine  from 
1  ton  of  ferrous  chloride  in  21  hours. — C.  S. 

Anodes  for  Electrolytic  Alkali  Cells.  A.  T.  Weightman. 
Kng.  and  Mining  J.,  Aug.  4,  1900.  (See  also  this  Journal, 
1S99,  583.) 

The  author  states  that  the  anodes  now  employed  in  most 
electrolytic  alkali  works  are  "  graphitized  carbons  "  manu- 
factured according  to  the  process  patented  by  Acheson  (see 
this  Journal,  1900,450).  He  considers  that  the  influence 
of  current  density  and  of  temperature  upon  the  life  of 
carbon  anodes  is  not  sufficiently  recognised.  Samples  of 
various  carbons  may  be  compared,  as  to  durability,  by 
submitting  them  to  the  action  of  10  per  cent,  sulphuric  acid 
for  10  hours,  and  determining  the  loss  i';  weight. 

A  new  form  of  platinum  anode  which  is  claimed  to  be 
highly  efficient,  and  to  cost  only  about  75  cents,  has  been 
.•I  by  J,e  Sueur,  and  is  in  use  at  Rumford  Falls. 
Short  lengths  of  platinum  wire  are  bunched  together  in 
glass  tul>es,and  electrical  connection  is  obtaii  e  1  hy  pouring 
iu  a  small  quantity  of  mercury. — A.  S. 

Pyrogenetic  Reactions  with  the  Aid  of  the  Electric  Current. 
\V.  Lob.     Ber.  34,  [C],  915—918. 

The  electric  arc  (110  volts,  about  10  amperes)  was  passed 
between  carbon  poles  in  a  liquid  or  its  vapour,  tin  containing 
1  being  furnished  with  a  reflux  condenser  and  a  gas- 
collecting  apparatus.  The  experiments  (still  in  a  preliminary 
stage)  have  shown  that  the  results  are  practically  the  same 
whether  with  continuous  or  alternating  current,  and  whether 
the  liquid  or  its  vapour  be  used.  Water  yielded  a  gas  con- 
taining hydrogen,  50 ;  carbon  monoxide,  40  ;  carbon  dioxide, 
*  ;  unsaturated  hydrocarbons,  0*8  ;  saturated  hydrocarbons, 
•.  Methyl  alcohol  yielded  formic  acid,  and  ;i  gas 
containing  methane,  ::9  ;  hydrogen,  45  per  cent.  ;  and  srr.all 
proportions  of  both  oxides  of  carbon  and  of  acetylene;  no 
formaldehyde.  Glacial  acetic  acid  yielded  carbon  monoxide, 
»', ;  dioxide,15p5  ;  saturated  and  unsaturated  hydrocarbons, 


12  and  7  per  cent,  respectively.     Benzene. — Cho 
brown,  evolves  gas  containing  80     90  per  cent,  of  h 
and  traces  of  hydrocarbons.     The  behaviour  of  naphtha! 
milar. 

Instead   of  the   electric  arc  a  spiral  of  electrically  hen 
iron   wire  was  used,  at  a   cherry-red  heat ;  the  yii 
depended  on   the  duration  of  the  heating.     Methyl 
gave  formic  acid,  a  little  trioxymethylene,  and  gas 
gen,  72;  carbon   monoxide,  20;  methane,  6'5  (as  aga] 
3'.t   with  the  arc),  and  traces  of  carbon  dioxide.     Ben: 
evolved  very  little  gas  ;  in  the  liquid  were  found   diphe 
and     another    hydrocarbon,    apparently    dipheuvlben;.t 
Aniline  becomes  dark,  giving  off  ammonia  and  a  littk 
-nine  other  gas  ;  diphcnylamine  and   carbazole  were  fo  I 
in  the  liquid.     Nitrobenzene  darkened  very  much.  | 
much   nitric   oxide,  and  a   solid  substance  was  formed, 
yet  identified.— J.  T.  D. 

Cadmium;   Xeu>  Use  for .     Eng.  and  Mining  J.  I' 

"71,  [18],  554. 
The  Edison  storage   battery  (see  this  Journal,  1901,'.' 
which  comprises  cadmium-copper  couples  in  an  electn  ; 
consisting  of  a    10   per   cent,  solution  of   caustic  sod;  » 
claimed   to  be  less   expensive,  lighttr,  and  more  com  i 
than  an  ordinary  lead  storage  battery.     The  new  batter  i 
i-  stated,  can   be  discharged  to  zero  voltage,  while 
deteriorates  very  slowly,  if  at  all. — A.  S. 

Monopersulphuric  Acid  (Caro's  Acid).     A.  Bae\ 
V.  Villiger. 

See  under  VII.,  page  578. 

PATENTS. 

Electric  Furnaces  of  Great  Power.  [Cooling  by  II  I 
Circulation.]  O.  Imray,  London.  From  F.  Mi  A 
Rome,  Italy .     Eng.  Pat.  10,580,  June  J,  190  l 

The  electrode  is  supported  by  one  or  more  yokes  ol 
form,  firmly   held   in  a  cross-head  by  bolts  and 
which  the  surface  of  contact  with  tha  electroi 
a  metal   tube,  through  which  and  an  inner  tube  a 
circulation  of  water  cools  the   supports  of   the  > 
the    contact  of    the   conductors    to   the   electrod' 
effected   by   bolts   and    nuts.      Various   arranges 
described  for  leading  the  current  to  the  walls  of  th 
by  metal   conductors  or  jokes,  or  walls  of  a  ca 
groups  of  tubes,  all  cooled  by  water  circulation 
contents  of  the  furnace  are  discharged  through  oij' 
slits  formed  between  the  walls  of  a  metal  casing 
water  circulation. — G.  H.  R. 

Accumulators ;  Electric  [High  Voltage]  and 
Electrodes  therefor.  A.  Tribelhorn/OlteD,  S 
Eng.  Pat,  11,200,  June  21,  1900. 

Is  a  high-voltage  accumulator  with  double  electrode    ' 
out   rigid   or   solid  core-plates,   the    neutral   layer 
electrodes   may  be  either  (u)  "  impregnated  bj 
substance  rendering  it  impervious  and  uot  partieip .  I 
the  electro- chemical   process,  and  opposing  tli 
the  ions  from  the  positive  to  the  negative  side, 
a  solution   of  caoutchouc,  solution  compound,  upnt  J 
lodion,  amber,"  &c. ;  or    (4)   it    may  bi 
diaphragm,  or  membrane  of  caoutchouc,  which  to 
elastic  partition,  which  opposes   the   passage  of  1 1 .  > 
from  the  positive  to  the  negative  fide,  and  dot 
the  compensating   action  of   the  two    halves  of  tin 
material  during  its  expansion  and  contraction.    TL  ' 
i-  contained    in   frames    of    which    the   oppo-' 
provided  in  a  longitudinal   direction  with 
larger  as   they  extend  from  the  edges  to  the   I 
side,  and  assisting  to   secure   during  thi 
positive  half  the   retention  of  the  negati 
in  the  frame,  and   prevent   absolutely  the   I 
active  material,  the  faces  being  covered  with  bantu 
which  electrically  connect  the  two  balvi 
and  increase  the  solidity  of  the   frame.     Tl.< 
trodes,  preferably  conical  in  form,  are  surrom 
of  caoutchouc,  and  mounted  in  a  trough 
the   bottom,  or  electrodes   of  type  («)  may  be  »" 
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icallj   without   special   supports   in   receptacles   where 

form   partitions.      The    double    electrodes   comprise 

fabric   or   material    formed,   for   example,   by 

n-hich  'I"  not  participate  in  the  electrolysis, 

id  horizontally  and  trausversely  through   the  elec- 

tcrvals  "  to  prevent  their  sinking.     The 

Itsneo  which  renders  the   neutral   layer  impervious  also 

:'utinaut   between   the   parts   of   the  double 

'rode,   and    agglomerates    all    the   parts    by    meats   of 

!  oDlnl  layers  of   fabric,  "  a  covering  of  bands  or   -nips 

i,|,  for  example,  being  applied   between   the  do 

odM  and   the  walls  of  the  receptacle,  and   serving  to 

U  the  two  halves  of  the  electrodes." 

-G.  II.  B. 

at    \Alhaline-Zincale\     Batteries.      T.    A.    Edison, 
Orange.  U.S.A.     Kng.  Tat.  2490,  l-'eb.  5,  1901. 

acle  (or  containing   the  active   elements 

re  is  formed  of  sheet  metal,  iron   nickel-plated, 

naffected   \<\  electrolytic  action  in   an  alkaline 

-  numerous   small  openings  in  it   made  by  dis- 

I  the  metal  so  that  the  burr  surrounding  each  opening 

inwardly,  thereby  increasing  the  area  of  contact 

material  which  is  held  in  position  by  a  separate 

Oxides    of    nickel  or    cobalt    mixed    with 

t.    form  one  of  the  active  elements   in   an   alkaline 

Me,  and   the   oxidisable   pole  is  composed  of  finely 

illic  iron  mixed  with  graphite,  an  oxide  of  iron 

ed  of  such  hydration  as  will  allow  of  its  being 

ctrolytically  to  the  metallic  state. — G.  H.  R. 

(B.)— ELECTRO-METALLURGY. 

I  Electrolytic  Deposition  of .     A.HoIIard. 

:•  r.  eleetr.  1901,  26,    165—166.     Through  Zeits.  fur 
m.  1901,  7,  [41J,  551—552. 

I ;  trior  considers  the  disposition  of  the  Classen  cathode 

of  the  redissolviug  of  antimony  by  polysul- 

the   dense  polysulphide  settles    down   on    it. 

j  n  be  prevented  by  placing  the  cathode  in  another 

A  farther  disadvantage  of  the  sodium  hydrosul- 

i   lies   in  the   fact  that  the  solution  dissolves 

la  the  extent  of  3  or  4  mgrm.  per  100  c.c.)  which  is 

ed  along   with    the   antimony.       The   author 

a  solution  of  13  gnu.  of  potassium  cyanide  and 

concentrated  sodium  hydrosulphide  in  220  c.c.  of 

this  solution  eopper  is  not  deposited  owing  to 

m  ionic  concentration  and  to  the  fact  that  it  e\i-ts 

form  of  a  complex  ion. 

to  determine  antimony  in  commercial  tiu   he 
ition  of  3  \olumesof  NaHS  (_sp.  gr.  1-22)  and 
UN  of  20  per  cent,  potassium  cyanide,  the  current  used 
15  amperes.— J.  S. 

n  the  Eleetric  Furnace .     L.    P.  llnmil- 

E.  F.Smith.     J.  Amer.  Chem.  Soc.    1901,   23, 
!-15.r>. 

used    by    the    authors    is    shown    in    the 
ig  figure  : — 


j-rbon  a,  was    2    cm.    in    diameter,    and    the 
|  15  cm.     A  Xo.  1  Dixon  graphite  crucible  c, 


with  an  interior  diameter  of  5  cm.  and  ,i  depth  of  7  cm., 
was  placed  in  a  second  graphite  crucible  it,  with  a  diameter 
of  10  cm.  The  space  between  the  crucibles  was  filled  with 
magnesia,  whilst  two  carbon  plates,  i  .'>  cm.  thick,  of  which 
</  represents  one,  served  as  a  cover.  The  carbon  was 
rted  at  about  3  cm.  from  the  bottom  of  the  crucible 
which  was  lined  with  magnesia,  so  that  the  products  should 
be  free  from  carbon. 

The  material  was  introduced  into  c  lo  about  the  li 
the  carbon  6,aud  the  arc  between  the  polesstarted  by  means 
of  a  thin  carbon  pencil.  The  crucible  was  then  partially 
red  by  g,  and  the  remainder  of  the  substance  intro- 
d  little  by  little,  until  150  to  200  grms.  in  all  had 
ad  led.  The  "current  was  continued  for  seme  time,  the  total 
duration  amounting  to  10  to  15  minute-.  The  strength  of 
the  current  was  145  to  160  A.,  and  from  2,"j  to  70  V. 

Alloy  of  Copper,  Tungsten,  Iron,  and  Gangue. — This 
was  obtained  by  fusing  together  commercial  copper  ami  a 
tungsten  matte.  It  was  lighter  in  colour  but  harder  than 
copper,  and  was  found  to  be  the  hardest  of  the  copper 
alloys.  Its  specific  gravity  was  7-98,and  its  chemical  com- 
position :— copper,  66-f8;  tungsten,  23-03;  iron,  574; 
and  gangue,  5  "04  per  cent. 

Titanium,  Copper,  Silicon,  and  Carbon. — This  was  not 
so  hard  as  the  preceding  alloy.  Its  specific  gravity  was 
7-616,  and  its  composition: — copper.  9098;  titanium, 
312;  silicon,  3-51;  and  carbon,  2-08  per  cent.  It 
resembled  brass  in  appearance.  It  was  prepared  by 
reducing  rutile  with  carbon,  and  fusing  the  product  with 
copper. 

Columbite  reduced  with  carbon  and  fused  with  copper, 
gave  an  alloy  resembling  copper.  Its  specific  gravity  was 
8 '  38. 

Copper  and  Molybdenum  Matte.— The  alloy  was  greyish- 
red  in  colour,  and  much  harder  than  copper.  Its  specific 
gravitv  was  7  -934,  and  its  composition: — copper.  78  53; 
molybdenum,  8-53;  iron,  2-71;  carbon, 2-42;  andgangue, 
8-02  per  cent. 

Copper  and  Chromium. — On  fusing  chromiuni  oxide  and 
metallic  copper  in  a  carbon  crucible,  a  greyish-red  alloy 
with  a  specific  gravity  of  8-3146  was  obtained.  In  hard- 
ness this  came  next  to  the  tungsten  and  molybdenum 
alloys.  Its  composition  was- — copper,  83- 18  ;  chromium, 
3-22;  iron,  l'SSj  carbon,  2-38;  and  gangue  4- 13  per- 
cent. 

Copper,  Aluminium,  and  Tungsten  Matte. — A  tungsten 
matte  fused  with  equal  parts  of  copper  and  aluminium,  gave 
a  vellow  alloy  with  the  following  composition : — copper 
34-11  ;  aluminium,  24-89;  tungsten,  32  67;  iron,  2-12; 
and  gangue,  6 '56  per  cent. 

Iron,  Titanium,  and  Tungsten.— 10  grms.  of  iron  were 
fused  with  the  same  quantity  of  titanium  matte  and  of 
tungsten,  6  to  8  grms.  of  ferric  oxide  being  added  during 
the  fusion.  The  allov  was  steel-grey  in  colour,  and  had  a 
specific  gravity  of  6  ■  707,  and  the  following  composition  : — 
iron,  82-15;  titanium,  7'28;  tungsten,  1-66;  gangue, 
6-  63 ;  and  carbon,  2  30  per  cent. 

Iron,  Chromium,  and  Titanium.— This  alloy  was  made 
in  the  same  wav  as  the  last  one.  It  was  steel-grey  in 
colour,  and  had  a"  distinct  fracture  and  a  specific  gravity  of 
6-464.  Its  composition  was: — iron,  76*41;  chromium, 
16-29;  titanium,  247;  silicon,  2-39;  and  carbon,  314 
per  cent.  By  largely  increasing  the  proportion  of  chromium, 
an  alloy  with  the  following  composition  was  obtained:  — 
iron.  53-03;  chromium,  40-37;  titanium,  2 '65;  and 
gangue,  4  "33  per  cent. 

Columbium,  Tantalum,  and  Iron.—X  brittle  steel-grey 
allov  was  obtained  bv  reducing  columbite  with  carbon,  and 
fusing  the  product  "with  iron  in  excess.  Its  composition 
w;l<  j"— columbium,  59-76;  tantalum,  18-77;  iron,  1573; 
gangue,  5 '12  ;  and  tungsten,  0-63  per  cent. 

Columbium,  Tantalum,    Titanium,  and  Iron—  This  was 
a   hard  grey  allov  with  the  following  composition  :— iron, 
13;    columbium,     10-15;    tantalum,    2-91;    titanium, 
:  carbon,  1-99  ;  and  silicon,  2-14  per  cent. 

— C.  A.  M. 
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PATENT. 

•  J  /Ileal    ApparatHi    [Stripping     Tin    from    Scrap 

Metal].    .1.   Matthews.    Kings   Heath  ;  and   W.    Davies, 

Sell;  Park.     Bag.  Pat.  21,533,  Nov.  39,  l. 

Ax   outer  tank  or  vat   contains  an  inner  one  formed  of  a 

number  of  perforated  blocks  or  ^lal'-  of  insulating  material 

Tied  by  curved  pieces  of  angle  iron  and  metal  uprights 

of  girder  T  or  oilier  section,     tin  tliis  is  mounted  a  revolv- 

Lrnm,   having   a   number  of    radiating   arms  or  rods 

issiog  through  ami   supporting  an  outer  circular  face  of 

insulating  material.     Instead  of  using  the  tank  as  a  medium 

for  the  returned  current,  oatbodes  may  be  employed  fitting 

into  cells  or  holders  provided  with  a   well  or  pocket  at  the 

base  to  catch  any  granulated  tin  that  may  fall   from  the 

cathodes.— G.  Hi;. 

XII.-FATS,  OILS.  AND  SOAP. 

Lard  Oil     M.  Du\k.     Bull.  Assoc.  Beige  des  Chiin.  15, 

(1),  IS  — 19. 

TiiK  author  examined  a  sample  of  lard  oil  and  obtained  the 
following  values :—  Incipient  solidification  point,  about 
C-i  sp.  gr.  at  14  C,  0-916;  at  111)  C.,  0-8626; 
hutyro-refractoiaeter  index  (Zeiss'),  j2°  at  40°  C  ;  critical 
temperature  in  open  tube,  75"  C. ;  sulphuric  aeid  thermal 
reaction,  47  ;  iodine  value,  73;  saponification  value,  193  ; 
percentage  of  uon  volatile  fatty  acids,  > 1 7  •  4  percent,  j  volatile 
acids,  0.  The  fatty  arid-  arc  solid  and  hard  at  the  ordinary 
temperature,  melting  at   35°,   and   solidifying  at  31°;   the 


specific    gravity   is    0-885   and    the    butyro-refra 

index  41    (at  40J  C).     Under  the  action  of  nitron 
the  oil  solidifies  in  a  short  time,  forming  a  faintly.gree 
cake.— C.  S. 

Oils  ;  Determination  of  the  Henl  of  Combustion 

«.s  an  AintUilic.il  l'netor.     11.  C.  Sherman  and  ,1.  K  > 
J.  Amer.  Chcm.  Sec.  1901,  23,  [3],  1G4 — 173. 

Apparatus    and    Method.— A    homh-calorimeter    of   t 
Atwater  Iilakeslcc  type  was   used  by  the  author-    I 
determinations,  and    its  hydrothermal   equivalent  found  i 
by  calculation  from   the   weights   and   specific   heats  of  |« 
component   materials;  (2)   from  rive  comhustions  of    < 
sugar  assumed  to  liberate  3,959  calorics  per  grm.  ;  am   ) 
by  combustions   with  benzoic  acid.     To  reduce  tl 
obtained  to  constant  pressure  it  is  necessary  to  add 
T 

calorics    per   grm.    where  p    represents   the   numl.  il 

atoms  of  hydrogen,  </  the  number  of  atoms  of  oxygen  i  i 
molecule,  Si  the  molecular  weight  of  the  substance,  a  1 
the  absolute  temperature  of  the  calorimeter. 

The  following  corrections  were  thus  found  to  ho  rent 
— For  American  petroleums,  22   cals.  ;  sperm  oil,  1» 
castor    oil    and  rosio   oil,    14  cals.;   and  all  oils 
essentially  of  nou-hydroxylated  glycerides,  15 

Ignition  of  the  Oil. — A  small  quantity  offibro 
\v;is    used    as    an    absorbent,  and  this    was    placed 
platinum   crucible   and  ignited  directly  by  the   el' 
fused  iron  wire. 

The    chief   results    obtained   are  given  in  the  foil  a. 
table:  — 


Oil. 


Specific 

Gravity  at 

13°-5  C. 


Iodine  Value. 


Raw  linseed  I.  (1900),  fresh. 
11.(1898) 

III.  old 

Roitod  linseed 

i    

Haise  1.  I  WOO) 

..     II.  (1898) 

„   III.  cm  le 

I   yellow 

II 

III.  white 

IV.  crude 

..       Vll.old 



i 



Earth  nut 

Almond 

Oh.v 

Henna  len    refined  I  

r.  Ir."li 

old 

Whale 

Lard  I.  (191)0) 

Sperm 

K'»in 

L'-ibrica'.imr  petroleum  I.  . . 

II-  .. 

,.      III.  .. 


931 

93S 
947 

951 
926 
921 
926 

9!li 

920 

921 

923 
927 
(HI 
921 
922 
987 

'917 
919 
917 
935 
927 
93* 

921 
917 
ss; 
98  I 
881 
897 
90S 


isrt 

175-9 
I56"7 

l.ill-7 
129T. 
120-8 
12H-7 
Ml* 
1«2'5 
106'4 
1115-5 
1032 

9.1-7 
105-3 
107-1 

sll 
105"9 

9S-1 
S5-1 

1U5-6 
137'S 
126-6 

74-1 
7S-7 
769 


Pre    \cidas 
Oleic  Acid. 


1'er  Cent. 
4-30 
1-22 
5-30 
7'19 
2  OS 
.132 
2-56 
1-68 
0-20 
M-32 
0-08 
2-28 
2-0  f 
1'fiS 
0-S2 
0-46 
916 
5-13 
2-51 
0"36 
0-56 
I'M 
0-60 
0-71 
o-7s 
U'40 


Heat  ot  Combustion,  po: 


Constant 
Volume. 


Calories. 
9,361 
9,179 
9.215 
8,810 
9,381 
9,418 
9,488 

9,119 

9,391 

9.101 

9.397 
9,168 
9,195 

9.112 
9.451 
9,467 
9,360 

9.1.17 
9.27  7 
9.(7.1 
9.151 
9.9  Ml 
1U.1C 

10,797 

l".7-.:i 


n.: 
9, 
9. 


From  these  results  it  appears  that  sperm,  rosin,  and 
mineral  oils  yield  higher  calorific  results  than  fatty  oils,  and 
that  the  results  given  by  non-drying  glycerides  are  slightly 
greater  than  those  from  drying  oils.  Castor  oil  and  boiled 
•  d  oil  show  very  low  heats  of  combustion,  as  is  also  the 
n  ith  old  oils.  The  variations  in  the  heats  of  combustion 
stand  in  closer  relationship  to  the  specific  gravity  than  to 
the  in  line  absorption  or  acidity.  For  oils  of  the  same  kind 
the  product  of  the  heat  of  combustion  multiplied  by  the 
specific  gravity  is   practically  a  constant   unaffected  bj 

This  product  is  slightly  higher  for  drying  oils 
than  trying  oils.     In  the  case  of  the  ordinary  oils 

examined,  it  was  found  to   range  from   8- SO   for  the   raw 
1  oil  1(„  to  fi-63  for  the  earth-nut  oil.     The  values  for 
-rand  boiled  linseed  oils  were  somewhat  lower,  whilst 
in  the  ca.se  of  sperm  oil  and  mineral  and  rosin  oils  they  were 
•higher. 


The    heat   of  combustion  divided  by  the  specif 
yielded    si    result    ranging    from    iO'O    to    111-3   1 
unoxidised  fatty  oils,  11-2  for  sperm  oil,  Bad 
for  the  mineral  oils. — C.  A.  M. 

Oils;  Illumine  ami  Iodine    Values  of .    11 

and   Lily  Logan.     J.  Amer.  Chcm.   So 
156—  1. -i9. 

The  authors  have  made  a  comparative 
bromine  and   iodine   values  of  vaiions  oils.    Tbi  J 
value  was  determined  by  Mcllhiney's  method  (dii 
1900,    176),    with    the   exception    that   30    mum 
allowed  before  titration.     In  determining  thi 
Hold's    method   was   used,    the    flasks    being   li 
dark  for  24  hours   before  the   titration      In 
;   amount  of  substitution  was  determined,  a-  in  M  » 
bromine  method. 
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"ha  results  thus  obtained  arc  shown  in  the  subjoined 

e,  in   which    the   oils   are   grouped   according   to   the 

_•   divergence    between    the    bromine   and    iodine 

A-  regards  the  oils  in  the  first  class,  it   makes  but 


little   difference  whichever   value    be  determined.      In    the 

case  of  rape  oil  then'  appears  to  be  more  substitution  with 

than  with  bromine,  possibly  owing  to  the  longer  time 

of  action  of  the  former. 


Oil. 


Iodine  Value  (HuUI). 


fcnhaden  . 


!»*70 

• 

'.'7 

50 

127-98 

128 

55 

155*12 

155 

7i 'J 

90*58- 

-  39 

II 

100-71- 

100 

76 

128-00 

76-99- 

77'Sfl 

79-95 

7  1 

70 

?03*G9- 

-108 

:.7 

66*32- 

-  *7 

15 

98*31- 

iS'99 

122*09- 

■Hi 

;:> 

176  05- 

-K.i 

IT, 

59*67- 

e  authors  suggest  that  the  ratio  between  the  two 
*  might  serve  as  an  indication  of,  e.g.,  the  presence 
nhuden  oil  in  linseed  oil. 

the    IS   oils    only   six    gave   any  marked   degree  of 
The  values  obtained  with  these  are  given  in 
H  table  : — 


Bro  nine 
ption. 


Addition 
Figure. 


Substitution 
Fiirure. 


85-16-  81-67  Sf.-2-  WOO 

BV91  84*305 

■u 120*10— 120*:MI  llS-S.8-lls-0.'s 

120-15  I18-S05 

5V.-.I—  E9-15  57  SS—  57-02 

B9-S45  57*21 

54-61—51-56  52-41—52-21 

51*585  52"81 

52  6J— 52  80  50-09—59*07 

.-,2-71  .-li-ll-. 

108*67—109-28  674—    if  17     101*93-102*76 

108*90  6*605                  102*345 


0*58 

0*605 
1-22—     1*27 

1*245 
2*16—    2-13 

2*145 
2-21         2-34 

i  27 
2*53—    2*73 

2*63 


this  Journal,  1900,  213.)— C.  A.  M. 

Extraction  Apparatus  ;  iVeir .     W.  j'erwitz. 

See  under  XXIII.,  page  C  18. 

PATENTS. 

Walters  from  Wool,  Sheep-Skins,  and  other  Textile 

'•ess  and  Apparatus  for  Extracting.     C.  D. 

London.      From     Delainage    Vervietois    et    Cie., 

upre-Verviers,  Belgium.     £ng.   Pat.   23G0,  Feb.    6, 

i  iterial  to  be  extracted  is  treated  with  carbon  tetra- 
r  water,  or  in  closed  chambers,  the  solution 
the  solvent  evaporated.     Claim  is  also  made 

modifications  of  apparatus  in  which  the 
iher  made   to   circulate    thrcugh    stationary 

I  »ride,  or  the  solvent  through  the  material. 
'ion    of  both   methods   is   employe. I.      In    all 

e  solvent  is  protected  from  evaporation  by 
with  water.— C.  A.  M. 

'd  Oil  aw!  other   Sweet   Oils;  ^[ethod  of  Puri- 

'■  •       F.   Linde,   Dortmund,   Germany.       Ene. 

,  July  21,  1900. 

i  with  milk  (10  to  15  per  cent.),  heated  to 
ling  100°  C.,  and  filtered.     The  residue 
r  fodder.— C.  A.  M. 

ufucture  of .     T.  Parziale,  Alexandria, 

Pt     Eng.  Fat.  10,912,  June  15,  1900. 

•  '■  is  treated  with  flour  and  caustic  soda 
■    'tied  proportions,    and    the  resulting  soap 
ted  with  any  other  substances  desired.— C.  A.  M. 


Iodine  Value 

■  nee  of 

i  alculated  'roni  Bn  mine. 

Aver 

n  '.in  si  i  ig-ures. 

0-2; 

0-09 

97*41    ;•;'<>" 

i2s-;7 

0*28 

151-Sll 

0*52 

90-2(1-  s'.l-'lt 

1*08 

0*33 

101*26 

0*523 

l-ir  t".   12:  a 

"fi'Oi—   77.SS 

]  -.,.» 

0*96 

82*39-  82*1  s 

2 '422 

2*  IS 

fly-o::—  iK-.-.s 

ftiu 

4'17 

78*74      78*71 

8*01 

7*58 

103-09—103-74 

0*765 

132-86—132*18 

ie-i  - 

186-nt-is.;-s,: 

10*825 

10*3« 

10'60—  W26 

48*35 

Ilosin    Soap  ;    Process   of  and   Apparatus  for  Producing 

.     C.   L.  Culmann,  Hamburg,  Germany.     Eno-   Par 

10,989,  Sept.  24,  1900. 

Claim  is  made  for  the  manufacture  of  a  rosin  soap  having 
an  acid  reaction  nnd  containing  free  carbonic  acid.  Tht- 
soap  mixture  is  heated  in  an  open  vessel  at  a  relatively  low 
temperature  (say  75'—  80;  CI,  whilst  made  to  circulate 
through  the  carbonic  acid,  which  it  thus  absorbs. 

The  apparatus  claimed  for  this  process  consists  of  a 
steam-jacketted  boiler,  containing  a  pair  of  concentric  bells 
communicating  with  one  another  at  their  closed  ends.  The 
contents  of  ihe  boiler  are  forced  up  into  the  inner  bell  by 
means  of  a  vertical  screw  or  conveyor,  and  passing  laterally 
into  the  exterior  bell  fall  back  into  the  boiler."  Separate 
claims  are  made  for  different  parts  and  modifications  of 
this  apparatus. — C.  A.  M. 

Liquids,     Frothing    ;     Processes   for    Boiling,    and 

Apparatus  therefor.     M.  Etfurt,  Straupitz,  near   Hirsch- 
berg,  Silesia,  Germany.     Eng.  Pat.  5817,  March  19,  1901. 

The  process  claimed,  which  is  specially  intended  for  use 
in  the  manufacture  of  rosin  soap,  consists  in  conducting  the 
froth  through  a  "  seumniiug  chamber,"  where  it  lose?  the 
gas  it  contains  whilst  the  liquid  falls  back  into  the  boiler, 
uite  claims  are  made  for  cooling  the  scumming 
chamber,  and  for  the  condensation  of  the  escaping  steam 
or  vapour. — C.  A.  M. 

XIII.— PIGMENTS.  PAINTS;  RESINS, 
VAENISHES;  INDIA-RUBBER,  Etc. 

(A.)— PIGMENTS,  PAINTS. 

PATENTS. 
While  Lead;    New   Process  and  Method  for  Producing 

.      E.    R.    Blundstoue,    London.      Eng.    Pat     8S°0 

May  12,  1900. 

Lithabge  is  dissolved  in  lactic  acid  or  in  a  solution  of  lead 
lactate  until  the  liquid  is  strongly  alkaline  to  litmus. 
Carbon  dioxide  is  then  led  through  the  solution  until  the 
lion  is  nearly  neutral.  The  precipitated  white  lead  is 
separated  and  washed  ;  the  filtrate  is  treated  with  litharge 
again.  A  denser  product  can  be  obtained  by  precipitating 
under  pressure.     The  process  may  be  worked  in  the  cold. 

—  F.  II.  L. 

Pigments  or  Paints;   Manufacture  of .     F.  A.  Hynd- 

man   and   W.  B.    Banyard,   London.      Enw    Pat    9282 
May  19,  1900. 

The  inventors  claim  that  by  mixing  S5  parts  of  pigment 
or  paint  with  15  of  methylated  spirit  they  produce  paints  of 
greater  brilliancy  and  permanence  than  heretofore  possible. 

— F.  H.  L. 
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Sulphide    SuilabU  for   Pigments,    Manvfactun    of 

:    and  of  Sutphocfanidw  as    a    By-product.     K. 

Beringer,   Charlottenburg,   Berlin.      Eng.    Pat.    11,108, 

June  19   1900. 

Into  an  enamelled  digestor  an  aiumoniacal  solution  of  ziuc 

is  introduced,   compounded   from   zinc  sulphate,  230  lb. ; 

r.  ab  nit  9o  galls. ;  ammonia  (sp.  gr.  0'91  1,  about  230  lb. 

it  60  lb.  of  carbon   bisulphide  are  added,  the  vessel  is 

:.   the   temperatn<-e  rapidly   raised   to    100     C.   with 

ml   agitation,  until  the  pressure  rises  to  60  lb.     After 

four  hours   the    pressure   begins  to  fall  ;  in  10  hours  it  will 

have  sunk  to  about  22  lb.,  and  the  operation  is  finished. 

The  zinc  sulphide  is  collected,  washed,  dried,  and  ground ; 

it  is  in  a  very  finely  divided  state,  and  is  suitable  to  be  used 

a>  a  pigment.     The  ammonia  is  converted  into  ammonium 

thiocyaoate;    any  excess  is  recovered  by  treatment  with 

quicklime. 

The  inventor  refers  to  Ger.  Pat.  9",S20,  in   which,  how- 
.  the  zinc  sulphide  only  appeared   as   a   by-product  in 
the  manufacture  of  guunidine  salts,  and  "of  no  commercial 
importance." — F.  H.  L. 

(C.)— INDIA-RUBBER,  &c. 

Caoutchouc;  Columbian  .    G.  Springer.    Gummi-Zeit. 

1901,15,  [29],  479. 

Tits:  term  '•Columbian  Caoutchouc"  comprises  several 
kinds  of  rubber  obtained  from  the  juice  of  the  Hevea  and 
dlnti,  but  which  vary  considerably  a>  to  geographical 
origiu  and  market  value.  The  following  may  ba  distin- 
guished: — "Virgin  Columbia"  (loss  on  washing,  15 — 20 
per  cent.),  of  good  quality,  rather  like  Para,  and  sold  as 
such  ;  "  Carthagena  "  (  Essequibo)  (loss  on  washing,  25 — GO 
per  cent.),  of  medium  value,  cons  sting  of  black-coloured 
striugs  squeezed  together  into  balls,  of  unpleasant  odour, 
brownish-black  when  freshly  cut,  and  often  loaded  with  sand  ; 
"i  i  ivaquil,"  recognised  as  black  laminated  pieces,  very- 
impure  and  of  low  value;  "Colon"  and  "Panama,"  both 
sold  in  long  strings  and  of  medium  value. 

Twenty  years  ago  "  Columbian  scraps  "  were  for  some 
time  sold  in  London  in  considerable  quantity,  and  were 
preferred  to  the  genuine  virgin  Columbia.  This  rubber  was 
derived  from  the  Sapiutn  biglandulosum,  a  forest-tree 
common  at  that  time  in  CeDtral  and  South  America,  the 
juice  of  which  easily  coagulates  on  the  incisions  aid  only 
requires  to  be  sciaped  off.  Subsequently  th's  tree  has  been 
almost  entirely  destroyed,  and  its  product  no  longer  appears 
in  the  market. — I!.  I..  J. 


India-rubber ;  The  Colouring  of- . 

Gummi-Zeit.  15J  224. 


O.  Markfeldt, 


Tiik  dyeing  of  india-rubber  throughout  its  mass  must  be 
effected  before  vulcanisation.  The  dyes,  or  pigments  em- 
ployed for  this  purpose,  must  therefore  be  such  as  are 
capable  of  withstanding  a  temperature  of  l4u  C,  and  not 
chemically  acted  upon  by  sulphur  at  that  temperature.  For 
the  latter  reason  lead  pigments  cannot  be  used,  and  the 
Said  of  pigments  containing  iron,  tin,  mercury, 
and  copper. 

The  dyeing  of  india-rubber  with  inorganic  pigments  is 
carried  out  by  mixing  them,  together  with  the  sulphur,  with 
the  india-rubber  until  a  sufficiently  homogeneous  mixture 
has  been  obtained.  Attempts  have  not  been  wanting  to  dye 
india-rubber  by  methods  similar  to  those  employed  for  the 
dyeing  of  textile  materials. 

The  dyeing  of  india-rubber  with  aqueous  solutions  of  the 
aniline  dyest  iff?  has  nol  proved  successful,  beside?,  such 
nrs  woald  considerably  suffer  in  the  subsequent  opera- 
tions. IleDce  only  pigments  sire  employed  at  present  for 
the  dyeing  of  india-rubber  in  the  mass,  zinc  white,  lithophoue, 
antimony  and  vera  I  important. 

The  dyeing  of  india-rubber  with  solutions  of  the  aniline 
•ill-,  for  which   quite  a  number  of  patents  have  been 
altogether  unsalisfs  shades  being  dull  and 

unstable.       The    results   obtained    with    solutions   of 
lyestuffs  in  alcohol  wen    perhaps  better,  but  only 
moderately   satisfactory.      Much   better   effects   have  been 
recently  obtained  with  solutions  of  certain  aniline  dye  pre- 
parations in  benzene,  or  carbon  bisulphide,   especially  for 


the  dyeing  of  thin,  transparent  articles,  such  as  toy  b.illo 
Cerasin  lied,  Red  G,  Orange,  Hark  Yellow  and  Soudan  , 
give    particularly   good  results  as  regards  per  mam 
btilliar.cy,  but   the  shades    assume    brightm 
these  articles  are   fully   distended,   the   undUtended  arti 
appearing  dull. — C.  O.  W. 

Para  Rubber  Mixings.     C>.  Springer.     Gummi-Zeit  1 
[20],  327. 

Parv   mixings   are,   strictly   speaking,   mixings    consi   » 
of  pure    Para  rubber  aud  sulphur.     At  present,  lion, 
all  mixings   of  any  kind   of  india-rubber  and  sulphur  . 
describe!  by  the  above   term.     All   these  float  upon  »  r 
and  are  further  characterised  by  their  peculiar  grey  co  r. 
All  high  and  medium  grades   of   rubber  may  be 
Para  mixings  provided  the  percentage  of  ash  theyyiel  n 
incineration  does   not   exceed  U'tt  per  cent,   and  proi 
further  that  they  can  be  vulcanised  with  a  moderate 
poition  of  sulphur.     Also   the   colour  of   the  india-ni 
after    vulcanisation    is    a   guide   as   to    suitability  of    i 
particular  brand   of  india-rubber  for  the   above  pur  t. 
No  rubber  exhibiting  after  vulcanisation  a  dark  bron  >r 
black  colour  should  be  used.     Particularly  some  of  lb 
African  brands   are  objectionable  in   this  respect    (  u 
eare  should  be  employed  in   the  washing  of  the  ru 
Para  mixings  and   it  is   advisable   to  continue  tbe  pr  u 
until  the  water  is  quite  free  from  turbidity.     In  ruixm 
dry  iudia  rubber  with   the  sulphur  only  small  ha:, 
time  should  be  taken   into  operation  as  the  time  req  il 
for  the  mixing  of  large  batches  is  apt  to  injure  tin 
of   the    mixing.     Nor    should    mixings,   especially 
containing  substitutes,  be  allowed  to  lie  unvulcai 
any   considetable    length   of   time,     liest   qualities 
rarely  more  than   20  per   cent,  of  Para,  about  the    o 
quantity  of  Negro  head,  and  about  30  per  cent,  of  one  i  I 
of  the  better  African  qualities.     Reduction  of  the 
tage  of  Para  above  given   is  not   advisable,   the  pi 
alternative  being  to  reduce  the  quality  of  the  other 
used.      Besides    india-rubber   probably    all    Pan 
contain  at  present  substitute  to  the  amount  of  about  1 
cent.     Second  grade  Para  mixings  contain  only  10  pit 
of  Para  or  less,  the  amount  of  Negro  head  is  ra 
5  per  cent  ,  the  amount  of  substitute  raised  to    I 
tbe   rest    consisting   of    sulphur   and   lower-claw 
For  still  loner  qualities  no  Para  is  used  at  all,  nor  as    tl 
any    Negro    head,    only    rubbers   of    third   quality    I 
employed    with    up    to    15   per    cent,    of    substituti   D 
'floating  "  qualities   of  recovered  rubber.     'I ! 
of  sulphur  used  in  these  mixings   varies  considerably  " 
4-5  to  8-5  per  cent.,  according  to  the  vulcauising  com  it 
observed.     The  quality  of  the  sulphur  employed,  a  In 
its     uniform    distribution   in   the    mixing,   are  poin    I 
great    importance.     Flowers    of     sulphur    nre 
reliable,  precipitated   sulphur,  in   spite   of  i'-   I 
is  much  to  be   preferred.     The  vulcanisation  ten  : 
should   not   exceed    146°  C,  and  must   be   controll   I 
means   of  suitably  placed   thermometers.     Ru 
(f  undervulcanised  goods  is  generally   unsatisl 
has  invaiiably  a  deteriorating  influence  upon  tl 
It   is  customary  to  subject  these  goods  to   a  to 
a  dilute  solution  of  caustic  soda  in  order,  a 
remove   the   free  sulphur.     Anahsis   of  the  . 
and    after   this   treatment   shows,  however,  that  m  1 
action    takes   place.     The   action   of   the  alkaline  1 
strictly  confined  to  the  surface,  and  is  merely  t! 
solution.     Indeed,  soap  solutions  are  at  present  u<i  I 
good  rcsuits  for  this  final  treatment. — ('.  O.  W  . 

India-Rubber  and  Sulphur.     G.  Springer.    Gutuir  I 
15,  [18],  294. 
Vdli  ixised  india  rubber,  when  examined  under  the 
scope,  is  found  to  contain  throughout  its  : 
crystals  of   free  sulphur.     No  sulphur  ci 
the  "flowers  of   sulphur",  these  crysl 
opinion,  can  only  have  bee):  formed    by  the  sulphur 
into  -olution  in  the  india-rubber.     The  writ'    < 
in  the  process  of  masticating  the  india-rubber 
rollers  liquid   hydrocarbons  are   f< 
of  dissolving  the  amorphous  sulphur, depositing 
in  the  crystalline  form. 
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In  heating  a  mixture  of  para-rubber  and  sulphur  under 
ipe  the  sulphur  melts  and  gradually  disappears. 
-cuucntlv  small  bubbles  of  a  clear  yellow  colour  form, 
oh  become  opaque  after  a  few  hours  and  from  which  a 
.  of  line  sulphur  crystn's  penetrates  into  the  india- 
ier,  On  continued  heating,  the  colour  of  the  india- 
darkens  considerably,  but  remains  transparent,  and 
le  heating  be  continued  long  enough  all  free  sulphur 
permanently  disappear.— C.  O.  \V. 

ii/i'a- Rubber  Waste.     G.  Springer.     Gummi-Zeit.  15, 

[21],  346. 

.  loyment   of  old   india-rubber   scrap,  or  waste,  has 

uderable  dimensions    since   more  or  less  satis- 

-.  s    have    been   devised   for  converting   this 

I  form    in   which  it   readily  lends   itself  to  re- 

ation  with  rubber  mixings.     The  india-rubber  waste 

illected  and  sorted  according  to  its  quality,  in  a 

ic    manner.      The  best   waste  consists  of   articles  in 

mfacture  of  which   only   rubber   and   sulphur  have 

):  this  quality  is  therefore  known  as  "  best  floating 

"   The  lower  qualities  consist,  of  course,  of  more  or  less 

pounded  good*.     In  one  class   are  grouped  tie 

gs  of  waterproof  cloth,  bed  sheeting,  and  the  like,  the 

f  which  can  berc  covered  by  special  processes  now 

I)  carried  out.     "  Hard  rubber  waste  "  is  at  present 

tought   alter.     When    reduced   to   the  state   of   an 

powder  it  can  be  added  to  hard  rubber  mixings. 

rting  soft    waste  into  a  product  suitable   for  re- 

t   union  into  rubber  mixings,  the  first  operation  consists 

ug  it  from  adhering  dirt.     It  is  then  ground,  and 

0  hours  boiled  with  caustic  soda  at  a  pressure  of 
This  removes   the   free    sulphur.     In    spite   of  in- 

ittempts,  no  process  is  known  for  the   removal 

•  .V'lnbined  sulphur.     After  treatment  with  caustic  soda, 

washed  and  dried  in  vacuo.     The  dry  mass  is 

1  with    from   5   to  10  per  cent,  of   benzene,  or 
.  and  heated  for  a  few  hours  under  hydraulic 

.   by   means  of  00  lb.    steam.     The    product  thus 
i  is  rolled  into   slabs,  and   is  then   ready  for  use  in 
^ngs. — C.  0.  W. 

Hsias  The  Employment   of   ,  in    India-Rubber. 

li.  Springer.    tiutumi-Zeit.  15,  [IT],  281. 

aplojment  of  magnesia  in   conjunction   with  iudia- 

is  not   very  extensive,  its  basic  character  making  it 

rather  as  a  substitute  for  lime  than  for  general  ure 

!  iterial.     Lime  is   very  generally  considered  a 

addition     to    rubber    mixings     as    a    means     of 

sing  any   free  acids   present,  and  as  an  adjunct  to 

■ation.     But  various  investigations  have  shown  that 

lilion  of    iime    is    conducive   to   the  evolution    of 

I  hydrogen,  and   there   is  besides  the  drawback 

it  beiog  a   heavy    and   more   or   less   gritty  powder, 

i  to   distribute   evenly  throughout  the   mixing.     h\ 

specta  magnesia,    which   forms    an   extremely 

1  impalpable  p  >wder,  is  much  to  be  preferred.     More 

1  baps  is   the  employment  of  magnesia  in  place 

•'  ■!>  chalk  to  counteract  the  stickiness  of  unvulcanised 

French   chalk    acts   perfectly   satisfactorily 

ose  in  the  cold,  but  is  not  capable  of  preventing 

-    when  the  india-rubber  comes  into  contact  with  hot 

In  this  case  dustirg  the  surfaces  with  magnesia 

effective,  and  this  substance  is  therefore  much 

manufacture   of   rubber  shoes  and  goloshes. 

irbonate  is  capable   of   much    more    general 

It  is  employed   not  so   much  as  a  pigment 

g  material  of  special  value.     It  has  been  found 

iubsntution  of   magnesium    carbonate   for   chalk 

■team  goods  "  tends  to  prolong  the  life 

icles.— C.  O.  W. 

PATENT. 

Conductors,  or   Wires;   Method   of  am! 

Covering  [with    India- Rubber]  — —with 

Material.     (;.  B.  Hevl-Dia,  Manchester.    En?. 

'■  June  20.  1900. 

-t  of  this  invention  is  to  cover  cables  with  pure 

1  rubber  in  one  operation.     Fure  {i.e. 


non  vulcanised)  and  vulcanised  rubber  are  each  calendered 
separately  into  sheets;  then  one  of  each,  or  several  of 
each  arranged  alternately,  is  passed  togethei  between 
warm  rollers  so  as  to  make  them  adhere,  yielding 
a  composite  sheet  with  pure  rubber  on  one  side  and 
vulcanised  rubber  on  the  other.  The  whole  i-  then  cut 
into  strips  and  applied  to  the  cable  by  means  of  grooved 
pressure  rollers,  or  iu  any  other  fashion,  the  pure  rubber 
being  next  the  conductor.  Any  rubber  substitute  capable 
ing  vulcanised  may  be  employed  instead  of  the 
vulcanised  rubber.  The  final  heating  to  complete  vulcanisa- 
tion is  preferably  not  carried  out  until  the  material  has 
applied  to  the  conductor. 

Eng.  Tats.  8283  and  8290,  1900,  are  referred  to.— F.  II.  L. 

XIY.-TANNING,  LEATHEE,  GLUE,  SIZE. 

Sheep  Skins  with  Wool  on ;   Tanning .     Leather 

Manufacturer,  1901,12,  [8],  49— 50. 
The  skins  after  being  thoroughly  soaked  in  cold  water  and 
fleshed,  are  st-etched  on  a  table  flesh  side  down,  and  the 
wool  thoroughly  washed  with  a  strong  solution  of  soap,  to 
which  has  been  added  some  sodium  carbonate  ("soda"), 
until  the  wool  is  pel  -fee!  ly  free  from  grease,  when  it  is 
thoroughly  rinsed  with  warm  water.  The  goods  are  now 
tawed  by  immersion  in  a  solution  of  alum  and  salt  for  two 
or  three  days,  the  strength  of  the.  liquor  being  incr. 
each  day.  A  stock  solution  of  alum  and  salt  Is  made  by 
dissolving  15  kilos,  of  alum  and  9  kilos,  of  salt  in  950  litres 
of  water ;  for  the  bath,  25  kilos,  of  this  solution  are  taken 
for  each  375  litres  of  water  use.!,  and  5  kilos,  of  solution  are 
added  for  each  lot  of  skins  treated. 

After  tawing,  the  goads  are  laid  over  a  beam  and  allowed 
to  drip  until  sufficiently  dry,  when  they  are  brushed  over 
lightly  on  the  flesh  side  with  the  fat  liquor  made  of  three 
parts  of  dissolved  soap  and  15  parts  of  bone  grease;  if 
the  skins  are  to  be  dyed,  this  operation  must  follow  the 
dyeing. 

The  goods  may  be  dyed  with  aniline  dyestuffs,  from  6  to 
12  skins  being  operated  upon  at  one  tims  in  a  tub,  keepintr 
the  goods  in  constant  motion  ;  when  sufficiently  dyed,  the 
goods  are  rinsed  in  water  containing  a  few  drops  of 
sulphuric  acid.  A  seal  brown  may  be  dyed  by  alternately 
passing  the  skins  through  a  Gambler  solution  and  a  solu- 
tion of  potassium  bichromate  "of  V  strength";  if  desired 
white,  the  skins  are  bleached  with  sulphur  dioxide  gas. 

— M.  C.  L. 

Glace  Leather  from  Inteitines.  Leather  Manufacturer 
1901,12,  [3],  53. 
Tins  is  a  process  of  producing  glace  leather  from  the 
outer  membraae  of  the  intestines'  of  animals,  especially 
from  the  coecum  or  blind  gut  of  cattle.  The  membrane 
may  be  tawed  in  a  mixture  of  500  grms.  of  wheat  flour, 
125  grms.  of  alum,  65  grms.  of  common  salt,  six  e?g  yolks, 
and  2l  litres  of  water,  for  2i  hours  ;  the  quantity  being 
sufficient  for  100  membranes.  After  removal  from  the 
tawing  mixture,  the  goods  are  hung  up  to  drv  and  when 
only  slightly  moist  are  worked  over  on  the  flesh  side  with 
i  semi-circular  blunt  iron  and  are  then  dried,  moistened, 
and  worked  for  a  second  time  with  the  iron  tool. 

A  second  method  consists  in  treating  the  washed 
membranes  with  a  1  per  cent,  solution  of  hydrochloric  acid 
until  they  are  well  plumped,  when  they  are  rinsed  in  a 
solution  of  soap  and  transferred  to  a  solution  of  40  grms. 
of  alum  and  40  grms.  of  salt,  dissolved  in  2  litres  of  water. 
The  goods  are  transferred  after  a  few  hours  soaking  to  a 
3  per  cent,  solution  of  chromic  acid  which  is  gradually 
increased  to  6  per  cent,  strength  ;  the  above  quantitie 
being  sufficient  for  1,000  grms.  of  membranes.  After 
absorbing  sufficient  ebromie.  acid,  they  are  placed  t'u  a 
ure  of  1  litre  of  egg  yolk  and  2  litres  of  water  per  100 
membranes,  and  left  until  the  egg  is  well  taken  up ;  tbey 
are  now  stretched,  dried,  and  glazed.  If  desired,  zinc 
sulphate  may  be  substituted  for  the  chromic  a 

The   membranes     may   also    be    tanned   with    ordinarv 

vegetable  tanning  materials  after  being  well  cleansed  in  a 

im  carbonate  solution.     They  are  afterwards  subjected 
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to  the  action  of  one  part  of  hydrogen  peroxide  solution 
dissolved  in  In  parts  of  water  ai  .1  then  washed.  After 
tannin;,  the  goods  may  be  "  nourished "  with  yolk  of  egg, 
and  finished.— M.  C.  L. 

Beam-Hunt   '  Tunning']  Experiment.      Hide  and  Leather. 
1901,21,  [IS],  28—29. 

Tins  experiment  was  mule  with  t he  view  of  ascertaining 
what  relation  the  amount  of  hide  which  inters  the  tanning 
liquor  bears  to  that  of  the  hide  as  bought.  In  carrying  out 
the  experiment  no  attempt  was  made  at  economic  or 
improved  methods,  the  hides  being  simple  treated  in  the 
.  manner.  Nine  hides  as  nearly  as  possible  alike  in 
weight,  spread,  and  texture,  were  divided  into  three  parks 
and  marked ;  No.  1  weighing  205  lb.,  No.  2  weighing 
2!0  lb.,  and  No.  3  weighing  197  lb.  The  toUl  weight, 
612  lb.,  of  the  wet  hides  consisted  of  391-63  lb.  of  dry 
hide  and  220*33  lb.  of  water.  The  soaking  extended  over 
B  period  of  72  hours,  fresh  water  being  used  each  21  hours, 
the  hides  being  drawn,  put  on  a  grating  and  drained,  until 
all  dripping  bad  ceased,  the  drainage  being  conducted  back 
to  the  soaking  vat,  the  water  well  stirred  and  measured,  and 
a  large  sample  taken  for  the  determination  of  the  residue 
which  it  contained.  This  process  was  repeated  on  all 
of  the  three  days  during  the  soaking,  and  the  results 
obtained  "ere,  1st  day,  dry  residue  118324  lb.  or  30-21  per 
cent.:  2nd  day,  dry  residue  25*690  lb.  or  G*56  per  cent.: 
3rd  day,  dry  residue  5  280  lb.  or  1*35  per  cent.;  thus 
showing  a  total  lo^s  of  149  294  lb.  or  38  •  12  per  cent. 

On  examination,  it  was  found  that  the  residue  obtained  on 
the  first  day  was  principally  composed  of  manure,  salt,  and 
earthy  matter :  on  the  second  day  the  insoluble  and  soluble 
matter  were  equally  divided,  whilst  on  the  third  day  the 
residue  was  almost  entirely  soluble.  After  two  days' 
soaking  the  hides  were  worked  over  on  the  beam  and  the 
fluid,  dirt,  &c.  drained  back  into  the  vat  and  included  in 
the  residue  from  the  second  day's  soaking ;  the  shreds  of 
flesh  and  fatty  matter  were  carefully  collected  and  dried, 
and  on  weighing  gave  6 '23  lb.  or  I- 59  per  cent.  A 
bacteriological  examination  of  the  soak  water  showed  that 
seven  different  kinds  of  bacteria  were  present  durinu  all 
three  days ;  two  of  these  varieties  were  found  capable  of 
liquefying  gelatin  and  exerted  a  destructive  action  on  hide 
substance. 

Liming. — l'ure  fre--h  lime  was  used,  the  amount  varying 
for  each  pack ;  the  goods  were  limed  for  five  days,  being 
drawn  every  24  hours  and  allowed  to  drain  into  their 
•tive  vats;  the  quantity  of  water  used  :u  each  case 
wa-  350  gallons.  Park  No.  1  was  placed  in  vat  No.  1 
which  contained  5 1  lb.  of  lime,  pack  No.  2  into  vat  No.  2 
lining  71  lb.  of  lime,  and  pack  Xo.  3  into  vat  No.  3 
containing  134  lb.  of  lime;  a  fresh  quantity  of  lime  was 
added  each  day  so  that  when  the  liming  was  completed,  the 
quantity  equalled  50  per  cent,  of  the  original  amount  used; 
vat  No.  1  containing  76' 5  lb.  of  lime,  vat  No.  2,  105-5  lb. 
of  lime,  and  vat  No.  3,  2nl  lb.  of  lime.  After  completing 
the  limit. g,  the  hides  were  drawn  and  drained  thoroughly, 
the  drainings  being  conducted  back  into  the  vats.  An 
examination  of  the  limes  showed  that  in  vat  No.  1,  pack 
No.  1,  the  loss  in  weight  was  5*79  lb.  or  4*4  per  cent.; 
vat  No.  2,  pack  No.  2,  the  loss  was  .",  16  lb.  or  3  * 84  per 
cent.;  vat  No.  3,  pack  No.  3,  16*78  lb.  or  13*31  percent. 

It  will  be  seen  that  the  minimum  loss  is  in  the  lime  of 
medium  strength;  however,  when  the  hides  came  to  be 
unhaired,  it  was  found  that  pick  No.  1  had  not  been 
sufficiently  limed.  Pack  No.  2  was  considered  satisfactory, 
the  hair  being  easily  removed.  Putrefactive  germs  were 
found  in  great  numbers  in  vat.  No.  1,  whilst  in  vat  No.  2, 
the  number  was  somewhat  diminished,  especially  after  the 
third  day  ;  in  vat  No.  3  they  were  at  no  time  so  plentiful  as 
in  the  other-. 

After  liming,  the  hides  were  placed  in  a  vat  of  water  at 
tperature  of  85"  ]•'.,  and  allowed  to  remain  over  night ; 
the  loss  in  hide  substance  during  this  operation  being  found 
to  be  1-44  lb.,  or  0-  37  per  cent.  They  were  then  unhaired 
by  hand,  and  the  amount  of  hair  removed  was  found  after 
washing  and  drying,  to  weigh  28*04  lb.,  or  7*16  per  cent. 
When  unhaired,  the  bides  -.ere  tleshed  by  hand,  using  the 
German  spring  flesher,  and  the  fleshings  washed  an  1   dried, 


when  they  were  found  to   weigh   15*7  lb.  or  4  01 
The  goods  were  now  left  over  night  in  water  at  fin    p..  ti 
were  then  stoned  and  worked  out,  and  left  for  live  hours 
running   water,   when   they   were   drained  for   45 
weighed,  and   samples   taken  for  analysis.      The  m 
of  the  nine  hides  ready  to  tan    was   654*84  lb.,  be 
cent,  in   excess   of  the  original   green   salted   weight;  tl 
contained  73*84   per  cent,  of  water,  and    1*8   p 
lime,  which,  on  deduction,  leaves    16427  lb.,  or  24*36 
cent,  of  the  weight  of  hide  purchased,  for  tanning. 


Total  irreen  suite  1  hide  used  for  experiment. . 

Water  in  irreen  salted  hide 

Total  dry  green  salted  hide 

Loss  in  soaking 

„       liming  pack  N  >.  1 

No.a 

X..  :( 

„       water  before  nnhairing 

unhairing 

„      fleshing 

Total  Loss 

Total  hide  ready  to  tan  as  shown  ley  experi- 
ment. 

Tntal  hide  ready    to  tan  by  actual  weight 
before  u-eimr  to  liquors. 

ence  unaccounted  for,  0*28  per  cent,  of 
dry  hide. 


Per  Cert, 

86:0O 

59*71 

t'l 

VM 

5 

)3:(l 

!>■;:: 

1 

7"t« 

4*01 

IS 

s*w* 

•  • 

ira 

" 

-; 

The  following  will  illustrate  the  true  value  of  the 
and  percentages  in  the  foregoing  : — 

.t.  Y\V 

Total  dry  green  salted  hide  WW 

After  soaking :ci*  71 

..      liming 1*)S5 

„     unhairing 

„     fleshing 

-M.  C. 

Leather ;" Spueing"  of .     Edner.     Der  Gerl 

through  Leather  Trades'  Rev.  34,  ["86],  '-': 

"Spiking,"    or   gumming,   is  the  term  used  to  i 
resinous  exudation  in  which  an   oily  substance  co 
patches   upon  the  surface    of   the   leather,   and   ■• 
process  is  prolonged,  finally  covers  it  with  a   thi< ! 
coat,  which,  as  time  goes  on,  becomes  thick  ' 
sticky.     This  gummy  or  resinous  exudation  consist- 
hydro  xy fatty    and   polyhydroxyfatty   acids  of  the 
formed  by  the   oxidation   of   the    fatty    acids   of  ti 
The  oxidation  is   not  always  effected  by  the 
air,  but  appears  to  depend  upon   other  causes, 
spueing  in  its  worst  form  generally  occurs  in  thi 
in  the  interior  of  bundles  of  skins,  to  which  onb 
small  quantity  of  air  can  gain  access. 

It  has  been  found  by  experience  that  all  fUli  oi 
an  equal  power  of  becoming  oxidised.     Somi 
fish  oil  are  known  to  be  characterised  by  this  pi 
high   degree,  such  as  shark  oil,  herring  oil,  and  .1     I 
fish  oil,  whilst  in  others  it  would  appear  t 
mode  of  manufacture,  and  upon  the  age  of  the  oil.    ' 
a  low  specific  gravity  may  be   said   to  oxidise  more  si 
than  those  of   a  high   specific  gravity, 
spueing  have  been  investigated,  and  their  caw 
to  the  practice  of  converting  lighter  kinds  >.t 
more  viscous  and  heavier  kinds  by  the  additi 
percentage  of  wool  fat  or  paraffin  wax  ;  also  to 
substance  sold  as  oxidised  fish  oil.      ( Ixidiaed  oil-  a' 
likely  to  spue  than  those  which  are  not  oxi.li- 
perhaps   lie  explained   by  the  fact   that    inon   I 
acids  are  formed,  which  under  favourable  circus 
converted  into  polyhydroxyfatty  acids,  of  win 
tion  in  great  part  consists.     As  many  kinds  ot  d 
commerce  consist  to  a  greater  or  less  extent  ot 
oil,  it   is  very  evident  that   leather  stuff 
artificial   substitute  for  pure  moellon,  may  also  b. 
to  the  evil  of  spueing. — J.  G.  P. 
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,     Hide  unci  Leather,  March  28, 
1901. 


.,  , .-  recently  patented  bj  fioorge  Collin,  of   lierlin, 

irbling  or  deconiting  leather  by  means  of  aniline  dye- 

rried   oat    by  moistening   the   surface  of   the 

1    leather    with    water,   the    excess    moisture   being 

thbing  with  a  dry  cloth  and  those  parts  of  the 

r  which  are  to  appear  bright  are  dotted,  sprinkled  or 

r.l  with   a  solution   made   by  dissolving  80  grins,  of 

.  dam  or  Jo  iinns.  of  stannous  chloride   in  1  litre  of 

the  surface    of   tin- leather   is   allowed  to    dry,  when 

i    for   a   few    minutes   with   a   dilute    alkaline 

01    potash   (about    10°  Tw.),   the   surplus 

ition  beine  removed   b\  rubbing;  the  alum  or 

la  chloride  solution  is  now  again  applied  on  the  parts 

I  bright  anil  the  leather  dried.     The    leather    is    now 

I  solution  of   the  selected  aniline    colour  when 

ml  that  the  places  mordanted  with  the  alum 

"  will  not  take    the  dye  and    therefore   remain 

.\  which  means  it   is  claimed,  an   effective  marbling 

When    using  the   acid   dyestuffs,    only   the 

as  chloride  mordant   must   be  employed  in  order  to 

good  results. — M.  C.  L. 

Manufacture  of  Patent  Chrome  Gout  and  Calf 
Shoe  and  Leather  Reporter.     Feb.  28,  1901,39. 

:i/  Skins. — The  dry  goat    skins  are  placed  in 

.  iter  for  from  tour  to  live  days,  adding,  if  necessary, 

ich  1,000  palls,  of   'rater  i  after   which 

re   drammed   with   warm  borax  solution   for  about 

fterwards  being  drummed   in  two   changes   of 

ods  of  20  minutes. 
\lj   Skins. — Calf  skins   are   soaked   in   clean 
sufficient   for   fresh    skins;  salted 
quire  from  three  to  four  da\  s. 

V Iter  soaking,  the  goods  are  weighed  before 

■  goat   skins  or   500   calf   skins    are    usually 
i    in   a   vat.      Five  to  seven   days   liming   is 

ran,  experience  having  shown  that  skins 
.  for  chrome  leather  should  not  be  limed  too  long  ; 
is  slaked  in  the  vat  with  an  old  lime  liquor,  top 

■  t.  of  "  red  arsenic,"  calculated  on  the  weight 
lry  -kins ;  after  slaking,  the  vat  is  filled  with  water, 

11,  and  the  goods  thrown  in;  the  limes  are 

hened,  and  the  goods  hauled  daily  ;  when  sufficiently 

'     ready  to  be  unhaired.     After  unhairing 

the  former  operation  being  performed  either  by 

ei   hand  as  desired,  the  skins  are  well  washed  in 

ith  i-obl  water  for   10  minutes,  when  they  are 

t  >  drain  and  are  ready  to  be  bated. 

The  -kins   are  bated   in    paddle    wheels  at  a 

F.   for    about   2i    hours,    using    new 

When  sufficiently  bated  the  skins   arc   placed   in 

f  warm  water  in  order  to   open  the  grain   and  to 

val  of  any  remaining  dirt  in  the  slatiug 

bieh  follows   next.      After"  slating   the   skins 

ihine  or  hand,  they  are  paddled  in  a  warm 

using  4  lb.  of  berax   to  the   pack  of  goods, 

move  whatever  lime  may  be   left  in   the   skin, 

ch  they  are  drained  and  yveighed. 

1'he  grods   are   now    pickled    by    drumming 

made    by    dissolving     10    lb.  'of    common 

I  Is.  of  water    for   every    100    lb.    pelt    weight 

o  minutes,  when  a  quantity  equal   to  2  per 

hloric    aeid,    previously   diluted    yvith    hot 

ind  the  drumming  continued  for  another 

The    object    of    pickling    the    skins    is    to 

pen  and   plump,  and    to  prevent  them   from 

ain.     The  goods  are  now  drummed  for 

-   in   a   solution   made   by   dissolving   2    lb.   of 

■'■ate  in  12  galls,  of  water  fir  every  100  lb. 

mperature  of  70°  F.,  when  4  lb.  of  potassium 

|  lb.  of  common  salt  dissolved  in  1 

e  added  and   the  drum  revolved  for  a  further 

'   hours  or  until  the  goods  are  coloured   yellow 

ic  thickest  parts,  when  they  are  taken  out  "of  the 

"hi  rst  -.    and  left  overnight  covered  with 

J  order  to  keep  off  the  light;  next  morning  they 

out    by  machine   and   are   prepared    for    the 


reduction   bath  by  dipping  in  a  weak   solution  of  sodium 

thiosulphate  and  acid,   tsii  ,  ,im)_ 

sulphate  ami  isn  per  cent,  of  the  weight  of  the  skins,  of 
water.  The  skins  are  dipped  well  in  this  solution  and 
thrown  over  a  ••  horse,"  when  they  are  ready  forth,  reduction 

bath. 

The  reducing  i-  done  in  the  paddle,  using   10  per  cent,  of 
thiosulphate  of  Boda,  and  5  per  rent,  of  hydrochloric 
The  sodium  thiosulphate  after  dissolving,  is  added  together 
with  sufficient  water  to  the  paddle,  the  acid   is   then  added, 
the   paddle   set   in   motion   and    the   goods   thrown    in  as 

quicklj  as  possible.    The  g |s  are  paddled  until  no  yellow 

colour  is  apparent,  it  being  advisable  to  begin  the  reduc 

early  in  the  morning  and    to   paddle  the  -kins  all   da)  ;   the} 

are  then  left  in  the  paddle  overnight  and  run  for  one  hour 
next  day,  when  they  are  removed  and  paddled  all  da)  in 
running  cold  water,  afterwards  they  are  horsed  up  and  left 

covered  with  sack-  overnight,  when  they  are  ready  for 
machine  shaving.  The  goods  are  now  drummed  in  a 
solution  of  borax  for  20  minutes,  using  10  lb  of  borax 
dissolved  in  sufficient  warm  water,  and  are  afterwards 
washed  for  20  minutes  in  cold  running  water  in  the  wash- 
wheel  ;  three  pints  of  sulphuric  acid  diluted  with  three 
pails  of  water  i,  thrown  into  the  wash  wheel,  with  the 
plugs  out,  the  goods  are  revolved  two  or  three  times,  and 
are  then  washed  for  about  30  minute-  in  running  water, 
when  they  are  allowed  to  drain  off. 

The  -kins  are  now  drummed  for  30  minutes  in  a  solution 
made  by  dissolving  :i  oz.  of  Methyl  Violet  and  2  oz.  of 
Nigrosiue,  in  30  galls,  of  warm  logwood  infusion  at  a 
temperature  of  100  V.  when  a  fat  liquor,  made  by  dissolving 
10  lb.  ot  a  suitable  soap  in  15  galls,  of  boiling  water  to  which 
2  galls,  of  best  tish  oil,  emulsified  by  boiling  with  a  solution 
of  2  oz.  of  borax  in  water  is  added;  sufficient  cold  water  is 
now  added  to  make  up  the  solution  to  45  galls.,  10  lb.  of 
yolk  are  added  and  the  whole  thoroughly  mixed.  The 
fat  liquor  is  added  to  the  drum  at  a  temperature  of  95  F. 
and  the  drumming  continued  20  minutes,  when  part  of  the 
solution  is  runoff  and  the  following  mixture  added :-  A 
mixture  of  8  lb.  of  ferrous  sulphate  dissolved  in  sufficient 
water  and  2.j  galls,  of  logwood  infusion  in  which  has  I 
dissolved  5  lb.  of  gum  arabic,  is  diluted  to  21°  Tw.  _ 
pailsful  of  this  mixture  are  entered  in  the  drum,  which  is 
revolved  for  two  minutes,  when  the  mixture  i-  run  off,  the 
skins  washed  for  five  minutes  in  cold  running  water  and  then 
allowed  to  drain  over  horses  for  four  hours,  after  which  they 
are  se(  out  on  the  grain  by  machine,  being  afterwards  given 
a  light  coat  of  a  solution  composed  of  two  parts  of  glycerin 
and  one  part  of  water,  on  the  grain  side,  and  a  slight  coat  of 
oil,  preferably  sperm  or  cod  oil. 

The  goods  are  now  tacked  upon  frames  or  boards,  and 
dried,  and  then  laid  in  piles  till  they  are  wanted  for 
finishing.  When  required,  the  goods  are  staked,  after 
dimping  in  wet  sawdust,  for  four  or  five  hours,  then 
fluffed  on  the  flesh  side,  and  the  grain  cleaned  by  brushing 
by  baud,  any  grease  being  removed  by  rubbing  a  little 
"  benzine"  on  the  grain. 

The  goods  are  now  fastened  to  frames,  by  means  of 
string  attached  at  distances  of  about  1  ft.  all  round  the 
skin,  and  the  tirst  coat  of  varnish  is  applied  ;  this  varnish, 
or  "daub"  consist-  of  15  galls,  of  linseed  oil  heated  up  to 
F.  for  eight  or  ten  hour.-,  allowed  to  cool  to  400°  F. 
The  mixture  is  afterwards  allowed  to  stand  overnight,  when 
it  is  again  heated  up  to  600°  F.,  and  should  then  have 
acquired  the  consistency  of  a  jelly  ;  |  lb.  of  burnt  umber, 
4  lb.  of  litharge,  and  !  oz.  of  sulphuric  acid  are  now  added, 
the  mixture  cooled  down  to  a  moderately  warm  tempera- 
tare,  15  galls,  of  " benzine  "  added  and  the  whole  stirred. 
I  I  "alls,  of  benzine  are  now  further  added  and  the  mixture 
again  stirred;  the  quicker  the  benzine  is  added — the  com- 
position being  stirred,  the  better.  Two  coats  of  this 
mixture  are  given  to  the  grain  surface  of  the  skins,  using  a 
wooden  slicker  and  working  the  mixture  thoroughly  into  thi 
leather,  and  drying  thoroughly  before  applying  the  second 
coat.  The  skins  are  then  dried  in  an  oven  for  about  1 2  bouts 
at  a  temperature  of  120'  F.,  rubbed  over  on  the  grain  with 
a  piece  of  pumice  stone,  in  order  to  obtain  a  smooth  surface 
and  are  given  a  coat  of  varnish.  This  varnish  is  made  by 
boiling  20  galls,  of  raw  linseed  oil  for  eight  to  ten  hours  at 
a  temperature  of  550°  F.  to  580°  F.,  adding  J  lb.  of  Chinese 
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blue  after  the  oil  has  been  boiling  for  two  hours.  The 
varnish  is  after  sufficient  boiling,  cooled,  and  •>  ll>.  to  4  lb. 
of  lampblack,  previously  mixed  with  u  little  turpentine,  are 
added,  and  the  mixture  diluted  with  beniine  until  it  flows 
Puis  mixture  is  placed  on  the  leather  with  n  brush, 
and  the  skins  dried  for  IS  hours  in  the  oven  at  a  tempera- 
ture of  F.,01  until  thoroughly  dry.  when  the  goods  are 
again  pumiced  and  a  finishing  varnish  is  applied  ;  this  is 
made  by  boiling  20  galls,  of  linseed  ( il  until  it  is  of  the 
as  the  varnish  just  described  ;  5  H>.  ot 
Chinese  bine  are  added  after  two  hour*'  boiling,  the  com- 
position being  kept  for  10  hours  at  a  temperature  ol  G 

.  sulphuric  aeid  being  added  during  the  operation  ; 
Ibe  varnish  is  cooled  down  overnight,  and  is  ready  to  use 
wheu  a  tr  the  baud  in  it  ;  the  skins  receive 

ate  of  this  Tarnish,  applied  with  a  brush,  tla 
bein°  dried  between  the  coats,  and  pumiced  with  a  very  tine 
;  the  finishing  eoat  is   allowed  to  dry  for  two 
daj  s  in  the  oven  :  when   dry,  the  goods  are  exposed  to  the 
-'line  for  one  day,  and  are  theu  readv  for  market. 

-M.C.  L. 

Picric    Add;      Taming    uilh     .      F.    Watenburger. 

Leather  Manufacturer,  1901, 12,  [8],  54. 
A  i  Tin  tanning  with  a  picric  acid  solution,  the  goods  are 
allowed  to  drain,  and  are  then  transferred  to  a  tanning 
extract  solution  of  about  1  strength  for  about  12  hours, 
when  they  are  removed,  washed,  partially  dried,  and  fat- 
liquored,"  and  are  then  dried  and  finished  in  the  usual 
manner.  It  is  claimed  that  the  vegetable  tanning  material 
fixe-  the  pierie  aeid  in  the  leather  in  an  insoluble  form 
which  will  not  "  rub  off." — M.  C.  L. 

Hide-Powder;    lit  perl  on    the    Effect    of    Moisture    and 

Time  on  the  Quality  of .     A.  Turnboll.     Paper  read 

before   the   Paris   Conference   of    the   I.A.L.T.C,   1900. 
Leather  Trades'  Rev.  34,  [786],  279. 


In   order  to    find   out   the  effect  of  different   amounts 
moisture   in  hide  powder   with  regard  to  its  keeping  p 
perties  for  purposes  of  analysis,  a  quantity  of  hid, 
was  obtained  and  divided  into  four  portions  :  — 

Lot    1. — This    portion    was  allowed    to   absorb    I 
uutil  it  increased  2   per  cent,  in  weight,  and  was  then  - 
divided    into    five    portions,    which    were   placed   in    « 
stoppered  glass  bottles,  and   the   latter  sealed  with  i 
and   marked,    respectively,  "  Lot  In,"  "Lot  16,"  "  ' 
"Lot  Id,"  "Lot  1.. " 

Lot  a. — This  portion   of  the  original  hide-powder  jus 
received   was,  as   in   the  ease  of  Lot   I.   sealed  up  in 
bottles,  and  labelled  "  Lot  So,  b,  c,  d,  e.'' 

Lot  ;>. — This  portion  was  dried  by  means  ct'  a  curri-D 
warm  air  until   it    had    lost    2   percent,   in  weight,  and 
theu  subdivided  as  before,  and  the  separate  bottles 
respectively,  "  Lot  3a,  b,  c,  d.  e." 

J. nt  4. — The  final  portion  was  dried  at  5(1    C.  to  . 
weight,  and  was  theu  apportioned  in  sealed  bottle-  asbef  . 
and    labelled    "  Lot    4a,    b,    c,    d,    c."     The  estimal 
moisture  gave  the  following  results : — 


January  28,  1900. 

April 

PcrCent. 

17-3 

15'S 

12'9 

ll'S 

Pet 

17"5 

•> 

IS'3 

ITS 

»•« 

For  the  object  of  testing  these  samples,  an  ot 
extract  was  used,  each  analysis  being  conducted  on 
the  same  lines.  The  following  tables  express  the 
obtained:  — 


Hide-powder:  Oakmood  Extract. 


17-8  moist. 


January. 


Tannin    

Non-tannins 13'G 

IV4 

Water 


2iV5 
18-7 

0-4 

59-4 


Lot  2.— 15S  moist. 


April.  January. 


26-4 
186 
04 

89' 6 


April. 


26-4 

13'* 

Mi 

59-4 


Lot  3.— 12-9  moist. 


January. 


26-4 
18-6 
<>-  4 

59'6 


April. 


86-7 

18'5 

04 

69'4 


Lot  1.— 9 '8  moist. 


January. 


13"7 
B"4 

59'  6 


H- 


Hide-potrder  •  Solid  Quebra 

cho  Extract. 

1.  i  1. 

—17*3  moist. 

Lot  2.— 15*5  moist. 

Lot  3.— 12'9  moist. 

Lol  l-    :•'- 

March. 

June. 

March. 

June. 

March.             June. 

March. 

lt-a 

1-j'ii 
W5 

58-8 
107 

12-1 

1S'4 

58-0 

lira 

18-0 

1ST. 

68-8                   --1 
11-8                  lfl 
12  1                     12-0 
18'4                    I8'6 

68'fi 

lrn 

12  1 

Is'l 

Iile 121 

1: 

A  blank  test  with  water  was 

made  on  the 

iide-powder, 

with  the  following  results  : — 

■ZT,  Ol  ' 

25  of  third  30 


Soluble  in  Water. 


April. 


o-ons 


June. 


O'oisa 


April. 


0-0154 
0-0018 


June. 


April. 


0-0196 

IV  Mill.-, 

0-0016 


June. 


0-0184 
0-0008 


April. 


It  will  be  observed  that  the  amount  soluble  in  the  first 

30  e.c.  -  greater  in  Jime  than  in  April,  whereas  in  the 
succeeding  CO  c.c.  which  would  affect  an  analysis,  the  water- 
soluble  portion  iu  the  first  30  c.e.  increases,  and  iu  the  suc- 
ceeding fin  e.c.  slightly  decreases. — J.  G.  I' 


Lactic  Acid  in  the  Tanning  Industry. 
Rev.  34,  [786],  278. 
Lactic  acid  is  used   successfully  for  de-hming  h 
skins.     Haifa  kilo,  of  luetic  aeiil"  is   mixed  with   100H 
of  water.     The  skin-  tire  thrown  iuto  the  bath,  and  a  « 
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iboul  a  quarter  of  au  hour,  and  then  stirred   for  15 

aatcs,  and  the  process   repeated.     If  used  simply 

a  de-liming  agent,  the  bath  should  be  kept  at  a  temp  ira- 

from   .>;iJ  ii>  .'IS    ('.,  but   if  for  swelling  stock,  the 

luperaturo  must  not  be  above  16    C.  -  .1.  (I.  I'. 

iimM   Estimation  ;  Comparison   of  Volumetric  Methods 
with  the   Results  of  the'-  Hide  Powder"    Method.     A. 
:  nil. 

See  under  XXII I., paye  623. 

PATENTS. 

,[(Ait,   Artificial)    Manufacture   of    .     ('.    Bauer, 

I. uric,  and  Co.,    London       From    L.   Gevaert  -  Naert, 
Audenarde,  Belgium,     Eng.  Pat.  17,253,  Sept.  28, 
1900. 

1.  Mth>T  -like    substance     is   obtained   by   impregnating 

indressed,  or  felted  fabrics  with  cellulose  xanthate 

on,  and  then  fixing  the  cellulose  by  means  of  steam 

other  recognised  agents  for  decomposing  this  compound. 

dissolved  in   zinc  chloride    or   in  cuprammoiuum 

oride  may  also  be  used.     A  second  treatment  with  solu- 

india-rubber   or  gutta-percha,   dammar   or   other 

ns  follows,  and    is  effected  either  in   vacuo  or  at   the 

inary   pressure.      Either   process   may    be    omitted    or 

is  often  as  desired,  the  final  product   being  rolled 

aished  in  various  ways. —  R.  L.  J. 

Hue;  Composition  of .   R.  W.  James,  Loudon. 

rom  W.  A.  Hall,   New   York.     Eng.  Pat.  GS15,  April  1, 

UBBTO,   although    casein  has  been  frequently   used    in 

v  of  glue,  it  has  been   found   more  suitable  for  sizing 

loses  than  for  joiners'  work,  as  its  compositions  did  not 

properly    into   the  materials  to  which  they  were 

-  ;       According  to  the  present  process  it  is  possible  to 

isein  glue   free  from   this  defect ;  it   is  strong, 

■tically  water-resisting,  and  particularly  adapted  for  fix- 

or  for  boat  building.     The  new  easeiu  glue  is 

e  by  mixing  dry  casein  (preferably  rennet-precipitated), 

i  GO  parts;  sodium  phosphate,  about  20  parts  ;  sodium 

bite,  about   It)  parts;  and  dry  lime,  either  slaked   or 

'  to  30  parts.     This  material   dissolves    in   hot 

cold"  water  as  ordinary  animal  glue  does.— F.  II.  L. 


XV.-MANUKES,  Etc. 

fication •  The   Organisms  of .     A.  Stutzer. 

CentralbL  Bakt.  1901,  [2],  7,  168. 

{anient  which  produces  nitrates  was  obtained  from 
soil,  and  cultivated  in  a  solution  containing  sodium 
(2),  potassium  biphosphate  ("superphosphate") 
.  1 1  <  >  (1),  magnesium  sulphate  (0"3),  sodium 
(0*5),  and  potassium  carbonate  (0-5  grm.  per 
l'he  cultivation  is  kept  for  some  weeks,  further 
•  of  nitrite  being  added  as  required,  after  which 
ate  organism  is  isolated  on  plates  of  agar.  In  a 
re  weeks,  when  there  is  no  longer  any  nitrite 
in,  the  smallest  colonies  are  selected.  The  organism 
oloured  by  aniline  dyestuffs  in  aqueous  solutions  ; 
ata  is  very  suitable.  The  organism  does  not 
so  ammonia,  but  just  manages  to  live  when  nitrogen 
pplied  in  the  form  of  nitrate.  The  usual  organic 
uts  are,  as  a  rule,  either  poisonous,  or  hinder  the 
Hon  of  nitrites  ;  some,  as  for  instance  mannitol, 
at.  The  reaction  of  the  nutritive  matter,  the 
c  dioxide,  and  the  temperature  are  of  importance. 
•'■'■  variety  of  the  nitro-mierobe  seems  to  exist. 
cultivating  the  nitrous  organism,  ammonium  mag- 
sphate  was  employed  instead  of  a  soluble 
It.  The  best  dye  for  the  nitrous  organism  is 
magenta.  The  organism  behaves  towards  organic 
nts  similarly  to  the  nitric  organism.  Several 
its  seem  to  exist,  differing  both  morphologically  and 
)l"gically._X.  h.  J.  M. 


"Alinit."     Biederniann's  Centralbl.  1901,  30,  [-IJ, 
240—243, 

ding  to  Stutzer  and  Hartleb,  Stoklasa,  and  Lau  k, 
Caron's  "alinit"  bacillus  belongs  to  the  group  of  hay 
bacilli;    Stoklasa     maintains     lliit  robe     i-     Bac, 

megatherium,  whilst  Lunik  believes  ii  to  lie   Bac. 
Stutzer  and  Hartleb  state,  thai   ii   closely  resembles    Ba> 
megatherium  and  B.mycoXdes.     Gerlach   and    Liiders   hive 
i     icntly    examined  pure  cultivations   from    alinit,  and   ti  tit  I 
that  the  bacillus  behaves  similarly    to   Bac.  >iihltl>*. 

In  1S98  and  1S99,  Gerlach  made  some  vegetation 
experiments,  in  which  alinit  was  employed  both  a 
and  in  conjunction  with  glucose,  straw,  and  glycerin. 
Inoculation  was,  in  each  ease,  without  effect.  Similar 
results  have  been  obtained  by  GyarfSs  (Wiener  Landw. 
Zeit.  1900,  50,  -170)  ;  the  simultaneous  application  of 
alinit  ami  bone-meal  also  gave  negative  results. 

—X.  11.  .1.  U. 

XVL-SUGAK,  STARCH,  GUM,  Etc. 

Glucose  and  Galactose ;  pfew  Derivatives  cf .     \V. 

Koeuigs  ami  E.  Knorr. 

See  under  XXIV.,  page  626. 

Sugars  ;  Influence  of  Salts  on  lite  Rotatory  Power  if . 

.1.  de  Kowalski  ami  1'.  Tomartschenks. 

See  under  XXIII.,  page  623. 

Gum  Arabic  ;    Valuation  of .     ( ).  Fromra. 

See  under  XXIII.,  page  f.^4. 

Griefs'  y-Diamidobenzeic  Acid:  A  Reagent  with  its  &  n 
pounds  for  Identifying  Sugars, tec.     B.  Schilling. 

See  under  XXIII.,  page  621. 

Starch  in  Potatoes ;   Baumart  and  Bode's  Method  of 
Determining  .     P.  Behrend  and  II.  Wolfs. 

See  under  XXIII. ,  page  623. 

PATENTS. 

Steam  or  Vapour  of  an;/  desired  Pressure  /rem  Liquids 
Healed  under   Pressure  but  not   Boiling;  Process  and. 

Apparatus  for  Producing ,  and  the  Application  at 

the  Process  for  Concentration  of  the  Liquids.    C.  Steffen. 
Eng.  Pat.  12,805,  1900. 

See  under  I.,  page  562. 

Molasses  Fodder  ;  Apparatus  for  Making  . 

11.  Schrader.     Eng.  Pat.  3590,  1901. 

See  under  XVIII.  A.,  page  601. 


XVII.-BREWING,  WINES,  SPIEITS,  Etc. 

Yeast j  Antiseptic  and  Aseptic    Action    of  Various  Sub- 

stances  upon  .        Welimer.        Zeits.    f.    Spiritusind. 

1901,24,  [14],  137— 138;  [15],  147;  and  [16],  158—159. 
The  effective  dose  of  an  antiseptic  or  germicidal  agent 
varies  within  wide  limits,  even  with  one  and  the  same 
micro-organism,  depending,  apart  from  concentration  of 
the  poison,  on  other  factors  which  are  often  not  sufficiently 
taken  into  account,  such  as  vitality  of  the  organism;  con- 
ditions of  nutrition  and  reproduction  in  respect  to  nature 
and  reaction  of  the  culture  medium  ;  temperature,  age  of 
the  cultivation,  time  during  which  the  reagent  is  allowed  to 
act,  number  of  cells  employed  in  seeding,  &c.  Especially 
in  the  case  of  yeast  is  the  available  information  vague 
discordant;  and  in  the  present  communication  the  author 
has  collected  and  reviews  some  of  the  published  investiga- 
tions concerning  the  action  of  antiseptics  on  yeast,  with  the 
object  of  obtaining  a  comprehensive  and  comparative  view 
of  the  effect  of  a  series  of  substances,  from  a  quantitative 
standpoint.       The  values   in   the  following    table   may  be 
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1  as  approximately   accurate   under  average  con- 

ilitions.     By   " inhibitive  value"   is   meant  the   maximum 

dilution  at  which  a  given  reagent  completel)  suspends  the 

us  (reproductive  and  fermentative)  of  yeast,  without, 

of  necessity,  killing  the  cells. 


Inhibitive  Value 

Substance. 

lor 
luction. 

(6)  for 
tation. 

:,-irt 

under  100 

under " 

Malic  arid 

,. 

acid 

12-35 

S        -i»  hloride  . 

Succinic  acid  — 

iitiitcr  10O 

11 

Tartaric  acid 

,, 

I'J 

over  13» 

in 

salt). 

70— HO 

<1 . . . 

„ 

Butyric  u»-id 

ovei 

■• 

1"  0 

n«i 

lie  acid  .... 

1,000 

lill. 

,. 

103 

8f.<!    iro 

aldehyde . .. 

1,000 

100  and 
over. 

Sulphurous  icid  . 

over  l.uou  (•) 

Jlercuric  chl 

" 

Lethal  r>  se. 


1  per  cent,  within 
80  days. 


|  in  i  per  cent, 
within  50  days. 

I  pi  r  Cl  nt.  =  ll  (?). 
n"J  per  rent,  within 

:  "  day* 
0'2  per  cent,  within 

:  n  Jays. 

\  per  cent,  within 
3—6  <ln,vs. 

0'1  5  per  cent,  with- 
in 15  minutes. 

Cl  per  cent,  within 
3  da.vs. 


— H.  T.  P. 

)      .1  ('.lis  ami  Yeast  Enzymes;  Comparative  Resistance 

towards  Injurious  Aqents  of .    Th.  Bokorny.   Cheni. 

Z.  it.  1901,  25,  [34],  365—366. 
Oxalic   Acid   is   very   injurious    to   vegetable   protoplasm. 
If  east   cells   arc   killed  byaO'l   per  cent,  solution   iu  four 
days;  the  \.ast  enzymes  are  fairly  resistant,  the  zymase  is 
not  destroyed  in  five  days  by  a  0-1  per  ccDt.  solution. 

Acetic  Acid. — The  resistance  of  wine  yeasts  towards 
acetic  ai  ill  was  studied  by  Lafar.  Bokorny  tinils  that  ihe 
zymase  is  destroyed  by  0'2  per  cent.,  but  not  byO'lper 
cent.,  iu  24  hours.  A  1  per  cent,  solution  has  no  effect  upon 
invertase,  but  is  somewhat  injurious  to  maltose. 

Sulpliwic    Acid. — After   1G  hours' exposure   to   0-5   per 

sulphuric  acid,  the  yeast  cells   are   killed,  but  not  the 

mould  ) easts,  a  0-1    per   cent,  solution  is  not   fatal;  the 

yeast  enzymes  are  more  resistant  to  the  mineral  acids  than 

the  cells. 

<  'austic  Soda. — The  yeast  cells  arc  more  sensitive  to  soda 
than  the  enzymes.  Yeast  is  killed  by  1G  hours'  exposure 
toa0-5per  cent,  solution,  hut  survives  treatment  with  a 
ol  per  cent,  solution.  Inveitase  is  not  permanently 
destroyed  by  a  O'S  per  cent,  solution  alter  four  days,  and 
maltose  survives  an  exposure  of  24  hours ;  both  enzyines 
destroyed  by  1  per  cent,  caustic  soda.  Zymase  is  not 
destroyed  by  0*5  percent,  soda  in  24  hours. 

formaldehyde. — A  ol  per  cent,  solution  kills  yeast  in 
16  hours,  the  zymase  is  also  destroyed.  The  maltase  is 
considerably  injured  by  a  0- 1  per  cent,  solution  in  24  hours, 
and  destroyed  by  1  per  cent.  Invertase  is  not  destroyed  by 
a  .')  per  cent,  solution  in  24  hours ;  at  this  concentration 
yeast  i-  killed  in  half  an  hour. 

Mercuric  Chloride  in  0-02  percent,  solution  is  fatal  to 
yeast  in  24  hours,  the  zymase  is  also  destroyed,  as  well  as 
tlie  maltase  ;  the  inveitase  is  destroyed  by  a  0- 5  per  cent. 
solution. 

PnenoZ.— Solutions  of  1  per  cent,  and  0-1  percent,  kill 

isl  cells  in  24   hours,  the  former  also  destroys  the 

zymase,  but  the  ■  •-  not;  the  same  is  also  true  for 

the  maltase.     Invertase  will  resist  a  1  per  cent,  solution  of 

phenol  for  24  hours. 

mot  in  saturated  solution  (0'1  per  cent.)  kills  yeasl 

in  16  bonrs,  a-  also  dues  a  saturated   solution   of  turpentine 

percent).    Zymase  seems  to  be  just  as  sensitive 


as  yeast  cells  to  these  antiseptics,  maltase  is  not  much  in 
resistant,  but  the  invertase  is  scarcely  affected. 

Alcohol. — Yeast  will  resist  10  jut  cent,  alcohol  for  in 
than  a  month  ;  it  is  killed  alter  three  months  iu  3l 
cent,  alcohol.  Kven  absolute  a'cohol  does  , 
zymase  in  eight  days,  exposure  to  10  per  cent,  alcohol 
a  month  weakens  it.  Maltase  is  more  sensitive  towi 
alcohol  than  zymase,  10  per  cent,  destroys  it  in  a  few  dii 
invertase  resists  absolute  alcohol  for  along  time. 

For  demonstrating  the  activity  of  the  en 
from  the  life  of  the  cells,  a  0-5  per  cent,  solution  ,,t  ,  u 
soda  and  a  O'l  per  cent,  oxalic  acid  are  convenient 
zymase  (in  addition  to  the  antiseptics  recommended 
liuclmcr);  for  invertase.  any  of  the  above  solution! 
applicable,  whilst  for  maltase,  a  0'5  per  cent,  solutiot 
oxalic  acid  would  appear  to  be  most  suitable. — J.  1'.  |j. 


Zymase. 


E.  Buchner.     Woch.fur  Brau.  lyoi.18 
197—201. 


Continuing  his  reply  to  the  paper  on  zymase  by  Macfai 
Morris,  and  Rowland  (this  Journal,  1900,  1127),  thi 
deals  separately  with  each  of  the  main  contentions  of  t  < 
authors,   and,  in   the   light  of   the  additional    expi 
evidence  now    to  haDd,  he  sees  no  reason  to  moiiifj 
his  previous  conclusions,  and  adheres  to  his  opinion 
the  inconclusiveuess  of  the  Knglish  experiments  (ttiisjoi 
1901,  55).     The  author  has  worked  throughout  with  I 
and    Munich  bottom  fermentation  yeasts,  but  does 
it    likely    that  the    fundamental   differences   found 
plained  by  any  specific  difference  iu  the  English  top 
tation    yeast.      The   present    experiments   prove   I 
quantity  of  gas  evolved  from  the  exprcsseil  juice  il 
with  increase  in  the  quantity  of  sugar  added 
concentrations  of   sugar  do  not   yield    better   resi 
stronger  solutions.     Further,  it  is  shown  that  the 
of  toluene  as  an  antiseptic  up  to  1  per  cent    has  pi 
no    retarding    action,    whilst   thymol    causes   con 
retardation   at    this    concentration.      Wilh    regard    I 
"auto-fermentation"  of  the  expressed  extract,  th 
of  the  author  distinctly  contradict  those  of  She  E 
chemists.     The  author  generally  allows  that  the  go 
by  auto  fermentation  may  be  10  per  cent,  of  thai 
by  the  fermentation  of  sugar;  the  highest  quantity 
was    23  per   cent.,  and   this  was   demonstrably  dm 
presence   of  glycogen.     For  the  purpose  of  stud 
effect    of    dilution,  which  was  the  most   important  i  ,    I 
educed   in   support  of  the  view  of  the  EDglish  cli 
to  the  protoplasmic  nature  of  the  cell-juice,  Huchn 
three  series  of  experiments.   The  cell- juice,  containing  B 
was  diluted  with  a  40  per  cent,  sugar  solution  in  odi 
with  a  10  per  cent,  sugar  solution  in   the  second,  bbi  fl 
water   in   the    third ;  the   first   method    being   the   I 
Buchner's   opinion,  and   the  other   two   beinj 
with    the    English   experiments.     At   dilutions   with  |l 
volumes  the  first  series  showed  no  decrease  in  the  qi  ' 
of  gas,  the  second  showed  a  distinct  inn 
fact  that  the  undiluted  extract  could  have  fern 
than  the  10  per  cent,  of  sugar  added,  and  the  third  I 
showed   a  slight   decrease  (20—25  per  cent.)  o 
solubility  of  the  gas.     With   regard  to  the   p 
c  irbon  dioxide  to  alcohol  formed,  the  author  sbi 
is  very  near  the  throietical  in  the  case  of  the  a 
with    which    he    was    dealing.     He   agrees    that    the 
consumed     is    greater    in    quantity    than   the 
fermentation,  and  suggests  the  possibility  of  tie  i 
of  a  synthesising  enzyme. 

The  author   is   inclined   to  doubt   the  desirability 
important    modifications   which  the  Knglish   ': 
introduced  in  the  method  of  preparing  the  juifl 

Catalase     [  Tobacco    Fermentation,    Curing, 
Enzyme   in    Cured   Tobacco  and  of  Geni 
I  i.  l.otw.     U.S.  Dcpt.  of  Agric,  Beport  No. 

In  the  course  of  his  studies  on  tobacco  fenn 
author  encountered    two   kinds  of  oxidising  en/ym 

dase  proper  and   peroxydasc  (sec  this  . I Dal 

compare'  also    Gruss,  this   J nal,    18S 

now  discovered  the  universal  occurrence  of  another 
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its 


iob  gives  none  of  the  giiaiacam  renctioas  of  the  ox )  ila 
l  to  which  he  gives  the  name  of  "  catalase "  from 

roperty  of  liberating  oxygen  from  hydrogen 
oxide.  It  was  shown  (loc.  ciV.)  that  the  processes  ol 
ids  ami  sweating  of  tobacco  art'  accompanied  by  a 
.11  lion  of  the  enzymes  of  the  leaves  ;  the  oxydase  ami 
ixvdlse  gcncmlly  survive  the  curing  process,  the  former 
Inally  disappears  in  the  sweating,  leaving  the 
a  resistant  peroxydase ;  this  hitter  may  persist  for  two 

T,  and  then  only  the  catalase  survives. 
:i  spite  of  difficulties  arising  from  its  universal  occurrence 
iviiig  tissue*,  the  author  has   been  able  to   prove  that 
distinct    from   all    the    known   enzymes,   none 
which,  when   pure,  have    the   power   of   "catalysing" 
r  no  peroxide.     ( 'atalase  occurs  in  two  forms,  a-cata- 
,  which  is  insoluble   iu  water,  and  which   appears  to  be 
miiound  of  the  soluble  catalase  with  a  nucleo-proteid, 
d-calala^e,  which   is  soluble,  end  is   of    an    albumose 
ire.     a-Catalase  is  converted  into  the  soluble  /8-catalase 
r   the    influence    of    very   dilute    alkaline    media    at 
erateJy   high    temperatures,  as    for    instance    in    the 
.ting    process  of   tobacco   manufacture,    a-catalase   is 
ile  in   dilute   alkalis    (0-2    per   cent.  NaOH),  and  is 
minted  by  acetic  acid.     o-Catalase  is  best  prepared 
i   sweated  tobacco  by  washing  out  the   solulm: 
-    with    water,    and    subsequently    extracting    with 
kali ;  the  extraction,  however,  is  not  very  efficient. 
I;  difficult  to  remove  all  the  peroxydase  if  green   leaves 
yed,      8-1  'atalase  is  prepared  by  exhausting  sweated 
0,  tree  from  peroxydase,  with  water  and  salting  out 
with   ammonium   sulphate.      Since   the   total 
power  of  tobacco  increases  during  the    sweating 
the    existence   of    a   zymogen    may   be    inferred, 
it    peroxide  has  a  destructive   action  upon  catalase 
volume    of    gas    liberated    decreases    somewhat 
i.      The    catalases    resist    the    effects   of    time    for 
ITS,  they  are   destroyed   by  heating   at  a   tern 
at  of  71" — 75°  C.   in   water,  but    withstand   higher 
ratines  in   the  dry  state.     The   quantity  of   oxygen 
iped  from  hydrogen  peroxide  by  catalase  is  increased 
}!  nation.    The   presence  of  neutral  salts  as  a  rule  has 
■I  feel  upon  the  activity,  but  the   presence  of  nitrates 
The  presence  of  dilute  acids  retards  the  action, 
1'   dilute  alkalis  favour  it;  more  than  0*5  per  cent,  of 
j  destroys  the   activity  of  catalase.      Mercuric 
1  per  cent,  solution)  is  most  injurious.     /3-Cata- 
I  -  soluble  to   a   considerable   extent   in    50    per  cent. 
:  absolute  alcohol  does   not  iujure  catalase  in  the 
ml  boiling  alcohol  does  Dot  destroy  it  immediately. 
■   .  Mater  aud  dilute  hydrocyanic  acid  attack  /3-catalase, 
'l|  ve  comparatively  little  effect  upon  a-eatalasc.      Form- 
's  de  and  free  nitrous  acid  are  most  injurious. 


No  living  plant  or  vegetable  organ  is  free  fron 
although  the  relative  proportions  of  the  o  and  0  forms  varj 
considerably.     In  an  elaborate  series  of  tables  the  an 
shows   the  quantity   of  oxygen    evolved    from    hydrogen 

peroxide  by  various  leaves,  seeds,  and  fruits  under  com- 
parative conditions.  0-CataIase  is  generally  absent  from 
green  haves,  but  is  olten  predominant  in  seed-. 

The  flesh  of  fruit  of  an  acid  nature,  is  poor  in  catalase, 
though  slightly  better  results  are  obtained  after  neutralisa- 
tion, Fatty  seed-  generally  contain  more  catalase  than 
starchy  seeds.  In  the  case  of  barley  the  total  catalase  is 
considerably  increased  after  germination.  The  amount  of 
catalase  secreted  by  fungi  is  very  considerable;  there  is 
also  a  large  quantity  iu  yeast  and  bacteria  ;  the  a  catalase 
is  in  greater  proportion  than  the  18.  Catalase  is  also  of 
general  occurrence  in  the  animal  kingdom.  The  author 
discusses  the  question  whether  catalase  is  to  be  regarded 
as  an  oxidising  enzyme  and  concludes  that  it  may  be 
classed  as  such,  although  several  of  the  oxidising  reactions, 
notably  the  guaiacum  reaction,  are  absent.  A  characteristic 
oxidation  brought  about  by  catalase  is  the  formation  of 
quinone  from  hydroquinone.  Tie  then  deals  with  the 
physiological  importance  of  catalase.  Its  function  must  be 
to  destroy  hydrogen  peroxide,  but  the  formation  of  this 
body  iu  the  respiratory  processes  of  living  cells  has  not 
yet  been  proved ;  any  explanation  must  account  for  the 
universal  distribution  of  the  enzyme.  The  recent  researches 
of  Bamberger  and  of  Engler  on  the  rendering  active  of 
oxygen  in  processes  of  autoxidation,  make  it  very  probable 
that  hydrogen  peroxide  may  be  produced  during  respiration, 
and,  since  this  body  is  a  powerful  protoplasmic  poison. 
the  presence  of  catalase  would  protect  the  tissues  from 
destruction.  The  utility  of  catalase  in  the  ease  of  anaerobes 
like  yeast,  is  still  less  clear,  but  it  may  have  the  effect  of 
facditating  the  breaking  up  of  the  sugar. — J.  F.  B. 

Raisin    Wines  ,-    Composition  aud  Examination   of  . 

Aug.  Schnecgans.  Archiv.  der  Pharm.  239,  91 — 95. 
The  author  has  examined  a  number  of  raisin  wines,  made 
from  different  fruits,  such  as  currants  and  sultani  raisins. 
The  wines  were  clear,  and  varied  in  tint  from  light  yellow- 
to  pink.  They  had  a  pleasant  taste  but  no  bouquet.  This 
is  due  to  the  previous  drying  of  the  fruit,  which  upon 
fermentation  will  not  then  yield  the  higher  alcohols  and 
acids  which  produce  the  bouquet  by  esterification.  These 
wines  are  of  much  more  value  from  a  medicinal  point  of 
view  than  has  hitherto  been  supposed,  and,  according  to  the 
author,  should  be  recommended  in  preference  to  the  heavier 
wines.  In  the  following  table,  numbers  1  to  5,  are  wines 
from  different  varieties  of  currants,  and  6  and  7  are  from 
mixed  currants  and  sultana  raisins,  while  8  is  from  sultana 
raisins  alone. 


100  c.c.  of  Wine  at  15°  C.  contain,  in  Grms. 


Alcohol. 

By 

Volume. 
Per  Cent. 


Extrac- 
tive. 


» 

-   31 

11  MS 

7'43 

sis 

»'S7 

lilt 
WX!) 

8-5C 
8-S1 


2-21 
8-S6 
tSi 
•>■»:• 
5-18 
Till 

2-3" 

2-55 


Inorganic 
Matter. 


0-247 
0-21(1 
(1-272 
d-242 
0-234 
0-218 

0-271 

o-sot 


Free 
Acids. 


0'fl4 
0-78 
0-71 
0-114 
0-71 
0-52 

063 

0-5S 


Volatile 
Acids. 


Non- 
Volatile 
Aci  Is. 


Flee 
Tartaric 

Acid. 


0-12 

11-40 

0-lltl 

0-07 

(I  12 

0-66 

o-io 

o-ai 

u-14 

0-5.1 

o-ti 

0-39 

0-15 
0  12 


0-44 
0-43 


Tartaric 
Acid. 


0-42 
0-40 
0-30 
0-17 

(1-22 
e-22 

0-22 

II-U7 


Glycerin. 


Phos- 
phoric 
Acid. 


Sul- 
phuric 
Acid.  ! 


Prepared 

from 


11-70 
0-73 
074 
0-78 
(i-si-, 
0-50 

11  11.-. 

0  07 


0-019 
0-021 
0-028 
0-027 

ii  mi 
11023 


0-020 
0-021 
0-027 
0-024 

0-022  ! 
01113 


0  (117 
0033        0-019 


Ctil-ranis  and 
sultanas. 

Currants  and 
sultanas. 

Sulta'uas. 


contained:    Chlorine,   0  005;    lime,   0-014;  aud 
0-002  percent. 

proportion  of   alcohol  to  glycerin    varied   between 

'3  and  100: 11-88,  and  averaged  100:933.     The 

ion  of  the  extract  to  ash  varied  between  100:7-35 

■  \t-9i,  and  averaged   100:10-21.     Free  tartaric 

fouud  io  small  quantities  in  two  of  the  wines. 

-J.  O.  B. 


Sparklina  Wines;  Secondary  Fermentation  of . 

E.  ,'Ianceau.  Comptes  Kend.'l32,  [16],  1003—1006. 
Thk  sparkling  wines  of  Champagne  are  made  by  bottling 
a  mixture  of  old  and  new  wines  from  the  vats,  containing 
so  much  sugar  as  will  yield,  by  fermentation  in  the  bottles, 
carbon  dioxide  in  amount  producing  a  pressure  of  t  or 
5  atmospheres  at  0°  C.  For  this  purpose,  different  wines 
need  different  amounts   of  sugar,  and  the   explanation   of 
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eived,  rests  on  the  supposition  that  different 

very  different  amount*  i   dioxide. 

,  box's  experiments,  still   in   progress,  have   shown 

.  se.but  that  many  factors  determine 

rhe  amount  ot  yeast  at  the  time  of  bottling 

it  little  influence,  but  its  nature  and  origin  influence 

■  oE  the  fermentation  very  considi  -    The 

fermentation  as  a  role  goes  farther  at  20   than  at  10°  C. 

3.  The  residue  of  unfermented  sugar  is  greater  in  a  more 

holiowine;  while  in  wines  containing  about  6  grms.  of 

rin  per  litre,  the  addition  of  more  glycerin  diminishes 

The  nature  ami  amount  oft!  ssolved  in  the  wine 

at  the  time  of  bottling,  and  the  proportions  of  phosphoric 
acid,  nitroi  nd  other  constituents,   all 

ofluence  the  resulting  fermentation.  The  author's 
further  experiments  "ill  be  directed  towards  elucidating 
their  separate  effects. — J.  T.  1). 

\  drtion  of .     Part  III.     A.  L.  Stern. 

Proc   Chem.  Soc.  1901,  17,  [23s].  126. 

The    author    has    determined   the   effect   of    varying   the 

-titration  of  the  sugar,  the  temperature  of  fermentation, 

the  amount  of  seed-yeast,  and  the  time,  on  the  nutrition  of 

The  experiments  were  made  in  exactly  the  same  manner 

■-oviously  described  (Trans.  1899,  75,  202)  ;  this 

al,  1S99,  933  ;  the  sugar  used  was  dextrose,  the  nitro- 

striment,  asparagine  ;  and  the  inorganic  nutriment, 

sphate,   magnesium    sulphate    and   calcium 

sulphate;    and   the   yeast   a    pure   culture   from   a   Burton 

pitching  yeast. 

conclusions  drawn  are  : — 

(I.)  Any  increa-  or  inorganic  nutriment 

ad  a  definite  limit  will  not  increase  either  the  amount 

of  uitrogen  assimilated   by  the   yeast,  or  the  weight  of  the 

r.     This   limit    is    but    little   greater   than    the    largest 

amount  which  the   yeast    is  able  to  assimilate  under  the 

conditions  of  the  experiment. 

(3.)  Any  increase  of  the  sugai  is  accompanied  by  an 
increase  of  the  weight  of  nitrogen  assimilated  and  of  the 
weight  of  the  yeast.  This  increase  goes  on  up  to  the 
strongest  concentrations  which  can  be  completely  fermented. 
The  rate  of  increase  i-  greatest  at  the  lowest  concentrations, 
and  falls  off  gradually  as  the  concentration  rises. 

(3.)  Temperatures  between  1-  and  2;>~  C.  have  hut  little 
influence  on  the  weight  of  nitrogen  assimilated  and  the 
weight  of  the  yeast  crop.  At  higher  temperatures  repro- 
duction is  wi  aliened. 

(  I.)  The  weight  of  the  nitrogen  assimilated  and  of  the 
St    crop   is   composed    of  two  quantities:  the  weight  of 
■  cling  plus  a   quantity  dependent  on  the   composition 
of  the  solution. 

(5.)  The  growth  of  the  yeast  is,  during  a  portion  of  the 
fermentation,  proportional  to  the  amount  of  sugar  fermented, 
and  proceeds  as  long  as  any  sugar  remains  unfermented. 

From  a  consideration  of  these  deductions,  and  of  the 
work  of  others,  the  author  concludes  that  there  is  an 
•itial  difference  between  the  functions  of  the  inorganic 
and  nitrogenous  nutriment  on  the  one  hand,  and  of  the 
sugar  0D  the  other;  that  the  former  supply  only- material 
r-t.  whilst  the  latter  supplies  both  material  and 
energy.  Whether  fermentation  is  caused  by  an  enzyme 
or  not.  the  author  does  nol  yet  consider  definitely  deter- 
mined :  whilst  there  is  certain  amount  of  evidence  to  support 
this  -opposition,  there  is  none  to  negative  it. 

PATENTS. 
iholfrom  Molasses  or  Sugar  Juices  without 
Addil  ■■"  in  tic  Acidity ;  Process 

German .      p.  B.  Bramsch.     Teplitz, 

Bohemia.     Eng    I  6,  May  4,  1900. 

Material  rich  in  nitrogen,  such  as  linseed  meal,  is   first 

with   an   aci  1    (e.g.,  hydrochloric  acid)   for   about 

and  then    -'  a  suitable  pressure,  and 

edat  that  for  about  two  hours   longer.     The  liquid  is 

■  n    off,    neutralised,    and    filtered,   and    the    filtrate   is 

orisid  by  treatment  with  bone  black.    The  preliminary 


open  boiling  causes  complete  softening  and  better 
tion  of  the  nitrogenous  matter.     The  decolorised 
with  about   20  per  cent,  dissolved   solids,  is    added  to  I 
purified  molasses  or  saccharine  juices  before  ferment 

—.1 

Fermenting;     Apparatus  for    ;  Collecting   d 

given  off  during  the  Process  of  Fermentation  and  nj 
wards  Csing  the  Same  to  lie-Carbonale  .l/.s,  Sua 
Beer  and  oth<r  Bercraycs.  .1.  House,  Cardiff,  . 
E.  W.  Lancaster,  London,     ling.  Pat.  8125,  May  2,  t!> 

Tut.  inventors  claim  "a  closed  fermenting  vat,  divided 
two  chambers  by  means  of  a  horizontal  partition,  the  up 
and   lower  chambers   communicating  with   each 
means  of  a  vertical  yeast  pipe  and  a   vertical  wort  i 
vat  being  also  fitted  with  a  suitable  attemperator  coi 
hop  extractor,  consisting  of  a  close  coil  of   D-shap 
or    of   two    concentric   cones    having    a    spiral    water 
between  them,  an  opening  at  the  bottoii  of  the  vat 
sterilised  air,  and  outlets  for  the  air,  yeast,  and  gi 
off    during    fermentation."      A    cooler   or   rei'rigei 
claimed,  consisting  of  a  vertical  cylinder  having  a 
tubes  therein,  through  which  the  liquid  to  he  cooled  pa 
cooling  agent  circulating  outside  the  tubes.      \ 
and  filters  for  fermented  liquids  are  also  specified. 

—J.  P, 

Fermented    Becerages     and     the    like;     I'r 

alcoholizing ,  and  Apparatus  therefor.     A.  Mi 

Stuttgart,  Germany.     Eng.  Pat. 22,592,  Dec.  II. 

A  de-alcoholised    beverage,    charged  with  carbon 
is   made    from   beer    or   other   fermented   liquor, 
deterioration  of  taste  or  colour,  by  conveying  the  i 
into  a  vacuum  pan,  and,  after  the  air  has  beei 
a  neutral  gas,  such  as  carbon  dioxide,  boiling  it  at  a 
perature,  the  gas  being  conducted  through  it  until  it  is    ■  • 
from  alcohol,  after  which  the  de-alcoholised  extra 
tion  is  charged  with  carbon  dioxide  gas,  air  being  e 

— J 

Crude    Spirit;   Purification   of  .     W.    P.  Thi 

London.     From  J.  H.  Lavollay  and  G.  Honrgoii 
Eng.  Pat.  9210,  .May  IS,  1900. 

The  process  claimed  consists   in   treating  th 
with   an   insoluble   manganate   of   an   alkaline  eat 
calcium  manganate,  in  the  presence  of  an  electrii 
The  impurities  are  oxidised  by  the  manganate 
influence  of  the  current,  whilst   the  aldehyi 
to  alcohol  by   the  electrolytic  hydrogen.     The  | 
carried   out   in   any   ordinary  elcctrolyser   withoul 
partitions;  the  electrodes  may  be  of  zinc,  and  tb 
is  passed  for  10 — 20  minutes  with  constant  agitation. 

— J.  1 

XVIII— FOODS;  SANITATION;  WATI 
PUKIFICATION,  &  DISINFECTANTS 

01.)— FOODS. 

None:/ ;     Artificially    Coloured   .     A.    BSmer.     li 

L'ntersuch.  Xahr.  Genussm.  1901,  4,  [8].  864 

Attention  is  drawn,  in  this  paper,  to  the  fact  that    I 
and,    more     especially,    adulterated    honey,   is 
artificially  dyed.      The   added   colouring   matter   n 
detected  by  the   usual  test-,  and  by  dyeing  wool  fibi  » 
tie  a  pieous  extract  of  the  honey. — W.  P.  S. 

PATENTS. 
Flour  of  Cereals,  Pulse,  and  their  Derioativel 

and    Sterilisation   of .     E.    C.    -\.    Pit 

Eng.  Pat.  1 1,502,  June  25,  1900. 
Tin:    process    claimed   consists   in  first   partially  OF   ' 

iting  the  flour  by  evaporation  under  redu 
at  a  temperature  of  about   t".    i  .     The  drj 
sterilised    by  heating  to    »i  — 120°  C.     The  object 
desiccation   is  to  prevent  the  coagulaiion  of  the  glu  ' 
the  discoloration  of  the  flour  during  steiilisatiun. 

_W 
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k ;     Process    for    Rendering     Digestible     Coir's    and 
mil's  Mill:.     O.   Imray,    London.     From    Farbwerke 
■rnials  Meister,  Lucius   uud   ISriining,  Hoechsl  a  Main, 
Rllg.  l'at.  12,231,  July  (',,  190O. 

cn8eiii  in  the  milk   is   firsl  coagulated  by  the  addition 

and  then  broken   up  into  fine  Hakes  by  shaking, 

or  otherwise  mechanically  agitating,  the  object  being 

tilrcvent  the  formation  of  large  clots  of  casein. — VV.  I'.  S. 

.l|(i.«ses     / /w:     Apparatus    fur     Making    .      R. 

lohrnder,  Hamburg.     Eng.  l'at.  3590,  Feb.'  1:1,  1901. 

iratus,  which  is  depicted  in  Fig.  1,  the  feeding 
ie  molasses  ami   the  solid   materials   into   the   mixing 


\f-\fS:J 


■   is  effected  by  means  of  rotating  drums  f  and  g 
I,  titled  with  chambers  separated  by  wedge-shaped 
I'he   drums    are    arranged  above    the    mixing 
ire  enclosed  in  casings  attached  to  the  storage 
vessels  a  and  c  in 
such   a   way  that 
the  latter  are  kept 
separated       from 
the    feed    vessels 
until   the  contents 
of    the    previous 
chamber    of     the 
rotating         drum 
have     been     dis- 
charged. The 
proportions      be- 
t  w  e  e  n        the 
molasses  and  the 
absorbent        sub- 
stances   may    be 
varied      by      the 
insertion  of  boxes 
n  and  o  (Fig.  2), 
of  a  suitable 
'•I  si/e.  into  the  chambers  of  either  of  the   feed 
I  he  molasses  pan  is   provided  with   a   coil   b  lor 
'■'  molasses   if  necessary.     The  general  arrange- 
tue  apparatus  will  be  seen  from  the  figures. 

— t.  ii.  r. 

t  JjKttj  ,1   Substitute  for  .      J.  Meyenberg, 

>\  ashingtou,  U.S.A.     Eng.   Pat.   3750,  Feb.  21, 

escribed  in  this  specification  is  as  follows  :— 
uk  is  aerated  to  remove  disagreeable  flavours,  and 
fWgh    clean    gravel.      From   one  half   of    this 
filtered  milk  the  cream  is  removed,  and  from 
""K  the  easem  is  removed.     The  whey  and  cream 
ained  are  added  to  the  other  half  of"  the  original 
">M  with  the   requisite  amount  of   sugar.     The 
m  then  heated  to  boiling  point  in  a  closed  vessel, 
under  reduced  pressure  to  the    required   con- 
sul canned.— YV.  P.  S. 


Preserving  Organic  Bodies'and  Substances)   Method  and 

Apparatus    for    .      \.    Meszaros,    Szeltesfejervar, 

Hungary.     Fug.  Pat.  (',37 1,  .March  20,  1  '.mi  1 . 

The  materials,  such  as  meat,  fruit,  eggs,  vegetables,  i 
Ac,  to  l.,-  preserved  an-  submitted,  in  i  lo  e  1  reci  ptacles,  to 
the  influence  of  the  dry  produi  ts  of  distillation  of  garlii  oi 
onions,  which  are  previously  passed  tin  iu  [h  tall  water  and 
hoi.  The  apparatus  for  carrying  out  tin-  process  s  also 
claimed.— W.  P.  S. 

(B.)— SANITATION;  WATER  PI  IMFICATION. 

Drinking    Waters     Sterilisation     of    .      A.    I!erj>6. 

Mem.   de   la  Soe.   des   Ing.  Civ.   de   France,    1900,  001. 
Proc.  Inst.  Civil  Eng.  143,  [1],  37— 3s. 

'I'm:  author  recommends  the  use  of  perchloric  acid  for  the 
sterilisation  of  drinking  water.  A  concentrated  solution  of 
perchloric  acid  is  prepared  by  acting  on  potassium  per- 
chlorate  with  sulphuric  acid  (58°  B.),  and  passing  the  gas 
evolved  into  water,  by  means  of  a  current  of  air  at  constant 
pressure.  One  mgrni.  of  perchloric  acid  is  sufficient  to 
steiilise  1  litre  of  water,  and  the  operation  can  be  performed 
on  any  scale  with  equal  facility.  The  French  Board  of 
Public  Health  has  adopted  the  conclusions  of  various 
scientific  authorities  in  support  of  the  efficiency  and 
innocuous  character  of  the  method.  The  process  is  being 
used,  at  the  present  time,  at  Lectoure  (Gers,  France)  and 
at  Ostend,  whilst  at  Brussels,  sewage  water  containing 
1,000,000  bacteria  per  e.c.  (10,000,000  per  cub.  in.)  has 
been  wholly  cleared  of  germs  by  treatment  with  perchloric 
acid.  The  cost  of  the  reagent  should  not  exceed  0'2G 
centime  per  cub.  metre  (10*.  per  1,000,000  galls.)  of  the 
water  to  be  sterilised,  even  with  bad  water,  whilst  the 
charges  for  maintenance  and  redemption  of  plant  would  he 
extremely  low. — A.  s. 

Waters}  Determination  oj  X/trates  in  ,  by  Si, unions 

Chloride.     II.  llenriot. 

See  under  XXIII.,  page  619. 

PATENTS. 

Filtering  Media.     C.  Sharpies,  Stockport,  Cheshire. 
Eng.  Pat.  7383,  April  21,  1900. 

Fnmocs  material,  made  up  in  the  form  of  brushes,  is  used 
tor  the  filtration  of  sewage  effluent. — L.  A. 

Sewage  and  Sewage  Effluents ;  Method  of  Treating 

K.  H.  Reeves,  London.     Eng.  Pat.  9819,  May  29,  1900. 

The  sewage,  before  entering  the  precipitation  tank,  is 
mixed  only  with  the  chemicals  required  for  deodorisation, 
the  precipitant  is  sprayed  on  to  the  suifaee  of  the  sewage  iu 
the  tank,  the  effluent  is  then  drawn  oil  by  a  pump  or  other 
device  and  forced  through  a  jet  or  nozzle,  which  converts  it 
into  fine  spray  or  mist,  and  in  thus  condition  it  falls  on  to  a 
filter  bed,  or  into  a  plain  tank,  according  to  the  degree  of 
purity  required.— L.  A. 

Greasy    Water;     Purification    of .     E.    G.    Weddell, 

Tipton  Green,  Staffordshire.    'Eng.  Pat.  7240,  April  19, 
1900. 

The  greasy  water  first  passes  into  a  tank  or  chamber  in 
which  it  is  mixed  with  lime-water,  and  filtered  to  separate 
the  precipitated  calcium  6oaps.  It  then  passes  through  a 
series  of  chambers,  in  which  the  excess  of  lime  is  removed, 
either  by  injecting  fuel  gas  and  filtering,  or  by  mixing  with 
hard  water  containing  bicarbonates  aud  filtering. — L.  A. 

Water)    Apparatus    for    Softening    and  Purifying . 

W.    Pemberton,    Newcastle-on-Tyne.      Eng.   Pat.    7397, 
April  21,  1900. 

The  apparatus  conjprises  one  or  more  tanks  supplied  with 
;i  suitable  reagent,  such  as  lime,  a  filtering  chamber,  pre- 
ferably arranged  under  the  tanks,  and  a  valve  mechanism 
controlling  the  supply  to  the  filtering  chamber  of  water 
from  the  main  pipe  mixed  with  a  suitable  proportiou  of  water 
containing   the   reagent.     The  tanks  are  supplied   through 
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;,l  the  watei  ■  >u  uinwg  the 

red  from  them  through  controlling  cocks. 

the  water  direct  from  the  main  pipe  pass 

valvea  into  a  mixing  funnel,  from   which 

the  mixed  liquids  pass  through  a  i  ipe  to  the  bottom  of  the 

riltcr  bt.     The   two   supply   valves  are  operated 

uatically  by  a  single  lever  connected  to  a  float  in  the 

filtering  chamber.     The  mixing  funnel  is  pi    vided  with  :t 

perforated  plate,  which  has  depending  tubular 

ag   the  perforations,  for  the  purpose 

of  better  mixing  the  liquids. — B.  A. 

Watt  r  .-  Apparatus  for  Purifying  and  Sofli  ning •     E. 

Froitzheim  and  Si.   M.   Schumacher,  both  of  Cologne, 
.  Jan.  20,  1901. 

Tin  water  to  be  treated  is  fed  into  a  pivoted  two-chamb(  red 

bucket,   which   as    one    chamber   becomes    filled,   tilts    and 

empties  that  chamber  and  brings  the  other  chamber  into 

filled.     The   movement  of  the   bucket  acts 

illy,  through  a  pawl  and  ratchet  mechanism,  on  a 

j-or,  which  raises   proportionate  quantities  of 

:,,;,  -     ition   (such  as  soda)   from   a  reservoir  and 

barges  it  into  the  settling  and  filtering  tank.    The  water, 

■  re  entering  this  tank,  may  be  heated   by  exhaust  steam, 

is  divided    by  a  forked  partition   into  three 

partmeots,  forming  respectively  the    mixing,  settling, 

and  filtering  chambers.     Live  steam,  preferablj  mixed  with 

air.  may  be  supplied   to  the   mixing  chamber,  to   facilitate 

the  mixing  of  the  chemical  solution  with,  and  its  action  on, 

t lie  water.     From   the   mixing  chamber  the  liquid  descends 

to  t  hamber,  and  from  the  latter  it  rises  to  the 

filtering  chamber,  the  settling  chamber  being  provided  with 

ck  for  drawing  off  the  deposited  impurities.     Iu  the 

filtering  chamber,  a  series  of  detachable  filters  are  employed, 

each   consisting  of  a   perforated  cylinder  with  a  removable 

r  at  one  end,  a  perforated  pipe,  and  means  for  connect- 

ing  it    to   a  common   outlet    pipe,    the    space    between  the 

iiid  the  perforated  pipe  being  filled  with  a  filtering 

material. —  B.  A. 

Water   and  Aqueous    Solutions;  Processes  of  Eliminating 

Iron  from  .     R  Teufer,  Leipsic,  Germany.    Kng.  Pat. 

6121,  March  23,  1901. 
llYiiitvTF.ii  ferric  oxide,  preferably  freshly  precipitated,  is 
tated  with  ferruginous  water  to  remove  the  iron.  The 
liquid  may  be  filtered,  or  separated  from  the  precipitate  by 
decantation.  The  process  is  stated  to  be  also  applicable  in 
removing  iron  from  solutions  of  salts,  such  as  "ferruginous 
solution  of  potash." — E.  S. 

XIX.-PAPER,  PASTEBOAKD,  Etc. 

Paper    Sizing;   Chemistry  of .      P.   Friedlaender   and 

II.   Seidel.       Mitth.   tech.   Gewerbe-Muscutus    in    Wien. 
1901,  11,05  —  73. 

Tin:  object  of  paper  sizing  is  the  diminution  of  the  capillarity 
of  the  paper  by  cementing  together  the  single  fibres.  After 
remarking  that  gelatin  sizing  is  only  used  now  for  the  best 
qualities  of  papers,  the  authors  proceed  to  deal  with  the 
principles  of  the  ordinary  rosin  sizing,  which  is  almost 
universally  employed.  The  raw  materia!-  arc  rosin,  caustic 
I  i  or  carbonate,  aluminium  sulphate,  and  starch.     Uosiu 

more  oi  less  variable  mixture,  containing  abietic,  syivic, 
dexlro-  and  hcvo-pimaric  acids ;  it  becomes  semi-fluid 
ander  boiling  water  and  melts   at  about  13 5    C.     The  only 

r  which  concern-  the  paper  maker  is  the  saponification 
number  (mgrms.  of  Klin  required  per  1  grin.)  This 
varies  with  the  different  samples  and  is  determined  by  boil- 
ing in-hour  with  semi-normal  alcoholic  potash. 
The  saponification  number  being  known,  it  is  an  ea-y  matter 
to  prepare  rosin  soaps  containing  any  desired  percentage  of 

i  sin.  Neutral  rosin  soaps,  fully  saponified,  dissolve 
to.  ;kii  in  water,  whilst,  on  the  other  hand,  free 

cannot         emulsified  with  pure  water ;  the  rosin 
•  >r  " milk  "  is  therefore  a  uniform  and  finely-divided  emul- 

ol  free  rosin  io  a  sol  ition  of  neutral  rosin  soap.  The 
proportion  of  free  rosin  employed  varies  greatly,  according 


to  requirements,  but   less   tian   25  p  >r  eeut.  of  free  i 
never  employed.     The  author  gives  the  following  exam 

of  the  preparation  of  a  rosin   size: — 300  kilos,  of  rn-in 
united  at  150  --1G0    C,  30  kilos,  of  caustic  soda  di 
in  15 — 20  times   the  weight   of  water  arc   then  ail! 
stirred  up.     The  mixture  is  allowed  to  remain  for  11  tti 
and  a  dark  liquid  which  separates  at   the   surface  is  dni 
off.     The  soap  is  dissolved    in   50   times  its   weight  of 
water  with  the  addition  of  33  per  cent,  of  starch.     The 
is  added  to  the  heater  and  a  5  per  cent,  solution  of  i 
sulphate  of  alumina  is  added  to  acid  reaction.     Then 
been  considerable  discussion  as  to  the  nature  of  the  on 
tate  produced.     Wurster  arguesthat  it  cinsist-  of  am'xt  ■ 
of  free  rosin  and   alumina,  because   it    is   largely  solubl  i 
ether.      Hut,  on  the  other  hand,  it    has  lucn  shown  that  .• 
resinates    of  copper,   silver,   and    zinc    are    also   solubl  a 
alcohol  and  ether,  ami   that   the  precipitate  thrown  don    i 
alum  is  more  finely  divided  and   melts  at  a  higher  tenq   • 
ture  than  the  free  resin  precipitated  by  acid.     The  aut  < 
have  made  comparative   precipitations  with   alum  and 
and  corroborate  this  latter  point :  they  also  show  that  e 
precipitate  is  almost  completely  soluble  in  ether  alcoho    i 
that  the  filtered  solution  leaves  an  ash  consisting  of  a 

there  is  no  doubt  that    the  cementing    | 
resinate  of  aluminium. 

Iu  the  second  part  of  the  paper  the  aiilh  irs  ilesi 
ill  the  standard  methods  for  the  analysis  of  rosin  - 
sizes,  and  for  the  determination  of  free  and  combin 
The  examination  of  glue  sizes  and  of  Mitt 
"  Gerbleim,"  which  is  a  mixture  of  caustic  soda,  gl 
and  sulphite  wood  liquors,  is  also  dealt  with.. — I.  K  II 

Cellulith.     G.  Springer.     Gummi-Zcit.  15,  [20],  32 

Buunswig's  cellulith  is  produced  by  grinding  wool  | 
a  paper  "beater"   until   an   apparently 
free    from    every  trace   of  wood   fibre,   is   obtained 
pulp  is  then  drained  of  the  bulk  of  i  by  all  Of 

it  to  run  into  a  vat  provided  with   a  bottoni 
gauze,   and  is   subsequently  dried,  either  in  t! 
rooms  at   a  temperature  of  403   (  .     The   produel  tl  lb 
contracts  very  greatly,  and  forms,  finally,  solid 
the  hardness  of  horn,  which  are   sold  under  thi 
cellulith.      Its  specific  gravity  is  about    15,  it   u 
flammable,  can  be  worked   with   tools  like  wood  or  I 
and  is   very  resistant   to   oils,  fats,  alcohol,  and  pi  I 
It   is   used  as  a  substitute  for  horn,  ebonite,  biiHin  >n 
polishing  wheels. — C.  0.  W. 

■  (  'etluvert."     G.  Springer.     Gummi  Zcit.  15,  [2" 

('ei.llvkut   consists  of   hydrocellulose  eharg 
chloride.     In    1S7S    it  was  first  used  in    An: 
manufacture  of  waterproof  cardboard.     It   is  nbtai 
parchmentising  paper  by  means  of  zinc  chlorii 
a  number  of    the   sheet-*   so   treated    by   pret 
recently  it  has  been   displaced  in   the  market   bj 
ni-ed  fibre."     It   used  to  be  sold  in   hard, 
pliable,  -labs,  either  red  or  black   in  colour.     It  re- 
action of  hot  and  cold  water,  also  of  fats  ami 
to  be  employed  iu  place  of  lather,  iadia-n 
metal,  horn,  and  celluloid. — C.  O.  \V. 

PATENTS. 

Peat  Fibre  for  Use  in  the  Sfanufactm 

Pulp;  Process  for   the    Production    of    ' 

111, at  hid .      Jensen    and    Son,    Loo 

M.  Krause,  Berlin.     Kng.  Pat.  6831,  April  11,  li 

I'm    i-   -ludged  in  a   hopper  with   water  that   bi 
aerated  and  rendered    alkaline  (e.g.,  by 
of  coke  and  lime)  and  allowed  to  stand   fur 
longer,  when   the  following  changes  are  iti 
Ilumic     and    other    acids    are    neutralised, 

pounds  of  iron,  &c.   arc   rapidly   oxidised 

i  ria  promote   an  alkaline   bleach.     Alter  ilrau 
ina-s   is   cut  up   finely   and   evenly  in  a  nun 
into   paper   stock,    with    or   without    additional    ' 
Designs  for  a  suitable  plant  are  attached  to  tie 
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,'/i  Filires  from   the    Waste    Waters  of  Paper  Manu- 
el;   Apparatus    for    Separating    .      YV.    P. 

'hompsoD,   Loudon.      From    !■'.    Fiilliier,    YVarmbrunn, 
Germany.     Eng.  Pat.  7842,  April  27,  1900. 

-   device    consists   of   a   collector  in    the   form   of   a 

I  per,  having  radially -arrauged   flanges   or  wings   on   the 

tide  which  strengthen  the  hopper  and  at  the  same  time, 

-   of  .in   outer  ring  of  closing   partitions   or  walls, 

Ferably   of  removable  boards,  form   a   Dumber  of 

i  rills  round  the  foot   of  the   hopper,  into  which 

t  fibres  deposited  from   tho  waste  liquor  on   the  floor  of 

t  hopper  are  directed  at  will,  according   to   their   quality 

'■   ■  ■    >  i  te  liquor,  with   fibre   in  suspension,    is 

the    hopper    from    a     bell-shaped     mouthpiece 

ito half-way  down  the  hopper,  and  with  a  coarse  sieve 

p  B  in  its  neck  ;   the  fibres  sink    to    the  floor  and   pass,  by 

pes,  to   tin'  cells,  whilst    the   waste   liquor  wells    up 

-jt  the  mouth  of  the  hopper.— R.  L.  J. 

/  er;  Manufacture   of  .      Johnsons    and    \\  "illcox, 

i      From   ti.   J.  Wildridge,  Airdrie,    X.li.     Eng. 
it.  9517,  May  21,  1900. 

ol    pulp,  one   of  the   composition  for  blotting 
and  the  other  for  sized  paper,  are  rtused  to  adhere 
her  in  the  rnoi>t   condition  by  pressure   ouly,  no 
adhesive  being  used.     One  side  of  the   composite 
il  tained   is   perfectly  absorbent,  the  other   may  be 
ed  or  written  upon,  and  does    not  fray  or  break   up  as 
tarj  blotting  paper  does  by  the  friction  of  the  hand. 

— R.  L.  J. 
r  temporarily    Transparent;  Process  for  and  menus 

Rendering  Non-transparent  or  Opaque .     Chees- 

>ugh   lioyston,  Liverpool.     From    L.  H.  A.  von  Giese, 
•denhofen,  Germany.     Eng.  Pat.  630,  Jan.  10,  1901. 

ordinary  paper   transparent  for  a  time,  so   that 
igs,  Itc.,  may  be   made  in  i.ny  desired    portion,   the 
i~   painted   with   a   volatile   liquid,  such  as   benzene, 
lated    spirit,   chloroform,    or    a    solution    of 
i  r    .  '    parts)    in   benzene    (7    parts),   all   of  which 
about  injury  to  the  surface. 
suitable  for  the   purpose  consists  of  a  small 
Irani  with  a  flat  (ougue  like  extension.      A  cotton 
'lied  up  inside  and  just   emerges  from  the  chisel- 
lire  of  the  tongue.     The  drum  is  tilled  with  the 
ugh  an  air-tight  cap  at  one  end,  and  the  saturated 
stroked  over  the  paper  where  desired.     An 
I  form   of  the   apparatus  has  a   spring  slide  which 
r  the  end  of  the  tongue  to  prevent  evaporation 
liquid  when  not  in  use.     The  process  and  the  device 
•  — R.  L.  .1. 

ipositions ;  Manufaetureof .     II.  H.  Lake, 

a.    From   The  National   Package  Co.,   Glen  Falls, 
rk  State,  LLN.A.     Eng.  Pat.  4125,  Feb.  26,  1901. 

ii|  oniposilion  is   prepared  by  mixing  together  in  equal 

Ha  fibrous  material  such  as  waste  paper,  cornstalks. 

Sec,  or.  if  a  more  or  less  fireproof  substance   is 

•los  or  mica,  plaster  of  Paris,  and  rosin.     The 

t  a  submitted  to  hydraulic  pressure  at  a  temperature 

melt   the   rosin,  whereby  a   hard   and    tough 

;s   formed,  which   can   be   used    for  constructing 

i    kegs  that   have  to  be  exposed  to   hot  water  or 

Pigments  maybe  incorporated  into  the  composition, 

I      led  ou   to  the   dies   of  the  press  ;  and    the 

i  article  can  be  made  at  oue  operation  by  suitable 

il  of  the  hydraulic  press.— F.  H.  L. 

uloid-like  Substance;   Method  of  Producing . 

■•  Ziihl,  Berlin.     Eng.  Pat.  4326^  Feb.  28,  1901. 

!  and  phthalonie  acid  (H(  )2C .  C6H4 . CO . CM  Ul), 

ydrides  and  esters,  easily  dissolve  nitro-celluloso, 

:  a  celluloid-like  substance.  "For  instance,  100  kilos. 

1  o-cellnlose  are  mixed  with  a  solution  of  50  kilos,  of 

'  and  or  anhydride,  and  treated  in  the  usual  manner 

manufacture  of  celluloid.     The  claim  suggests  that 

»>phor  usually  employed    may  also  be   one   of   the 

-  -T.  A.  1,. 


XX -FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  A.ND  EXTRACTS. 

Acids;  Action  of ,upon  the  Carbonates  of  the  Alkaline 

Earths  in  the   Presence  „f  Alcohol.     C.  Vallee.     Hall. 
Soc.  (him.  1901,  25,  [8], 393— 395 

'    M>1  ZJB  found  that  acetii id  does  not  act  upon  carbonates 

in  the  presence  of  absolute  alcohol.  The  author  has  now 
found  that  (1)  acetone  and  methyl  alcohol  also  prevent 
the  action  of  acetic  acid  upon  calcium  carbonate.  (  ')  The 
action  of  sulphuric  acid  in  the  presence  of  alcohol  ( lo  e.o. 
of  normal  acid  diluted  to  100  c.c.  with  absolute  alcohol)  on 
ess  of  calcium  carbonate  is  very  slow,  hut  is  c  impleb 
(in  four  mouths).  The  velocity  of  reaction  increases  with 
decrease  in  the  strength  of  the  alcohol,  and  tin'  velocity 
decreases  regularly  as  the  reaction  proceeds.  Barium  and 
strontium  carbonates  behave  similarly.  An  increase  in 
the  quantity  of  acid,  the  strength  of  the  alcohol  remaining 
the  same,  accelerates  the  reaction.  (3)  Acetic  acid  (10  c.c. 
of  normal  acid  diluted  with  absolute  alcohol  to  100  c.c.) 
does  act  upon  calcium  carbonate;  the  reaction  is  extremely 
slow  (half  complete  in  :'..\  months).  The  velocity  decreases 
regularly  as  the  reaction  proceeds,  and  increases  with 
decrease  in  the  alcoholic  strength.  (4)  Xitrie  acid,  similarly 
diluted  with  alcohol,  in  the  presence  of  strontium  nitrate, 
is  at  once  neutralised  by  strontium  carhinate.  With  barium 
nitrate  and  carbonate  several  hours  are  requited.  — A. C.  \V. 

Basic  Bismuth  Salicylate.  C.  Martinotti  and  L.  Cornelio. 
Boll.  Chim.  Farm.  40,  141—148;  Ohem.  Centr.  1901,  1. 
[17],  96G.  ' 

Commercial  preparations  of  bismuth  salicylate  differ 
considerably  in  composition,  the  proportion  of  salicylic  acid 
varying  between  .">  and  67  per  cent,  and  that  of  bismuth 
oxide  between  37  and  79  per  cent.,  and  it  has,  consequently, 
not  been  deemed  possible  to  attribute  a  definite  chemical 
composition  to  these  preparations.  From  the  results  of 
an  investigation  as  to  the  constitutiou  of  normal  and  basic 
salicylates,  and  the  behaviour  of  bismuth  salicylates  towards 
water,  acids,  Sic.,  the  authors  conclude  that  commercial 
bismuth  salicylates  contain,  mostly,  only  bismuth  salicylate 
of  the  formula — 

C6H4(OH)(COOBiO)  or  C0H4(OH)[COOBi(OH)2]. 

For  the  preparation  of  bismuth  salicylate,  the  authors 
use  a  method  based  oa  the  following  reaction  : — 

3C,lII1(OH)(COON,a)  +  2Bi(X( >.,).,. 5H.,0  = 

2C,;H.1(OH)(COOBiO)   +  3XaXO.,  +  3HN03  + 

8H20  +  C6H4(OH)(COOH). 

A  solution  of  1  kilo,  of  sodium  salicylate  in  10  kilos,  of 
water  at  50°  C,  is  treated  with  2  kilos,  of  normal  bismuth 
nitrate  moistened  with  about  one-tenth  of  its  weight  of 
water,  the  mixture  well  shaken,  diluted  with  about  25  litre- 
of  water  at  50°  C,  agitated  for  10  minutes,  filtered,  and  the 
precipitate  washed  with  50—60  litres  of  water  at  50°  C, 
centrifugalised,  and  dried  at  60°  C.  Bismuth  salicylate 
prepared  in  this  manner  forms  a  light,  amorphous,  white, 
faintly  acid  powder,  which,  when  freed  from  nitrie  acid, 
other  salts,  and  as  far  as  possible  from  free  salicylic  acid, 
should  yield,  on  analysis,  at  least  60  per  cent,  of  l!i..<  >;. 
Like  other  basic  bismuth  salts,  the  salicylate  readily  under- 
goes alteration  by  washing  with  water. — A.  S. 

Bismuth;  Basic  Nitrates  of .     1'.  B.  Allan.     Arner. 

Chem.  J.  25,  [4],  307—315. 

W'm.N  poured  into  water  at  ordinary  temperature,  nitric 
acid  solutions  of  bismuth  furnish  only  BiONOj  +  H,0,  if 
the  precipitate  be  quickly  filtered  off,  the  concentration  of 
the  acid  being  high  at  the  point  of  contact,  whilst  the 
reaction  ou  subsequent  contact  with  the  weaker  acid  is  too 
slow  to  effect  any  change  in  a  short  time.  At  21  C.  the 
salt  Bi,.;O1:,(NT03)ln  +  9ILO  is  in  equilibrium  with  nitric  acid 
solutions  from  oo;!  to  0-32  normal,  and  the  salt  RiONO-, 
with  solutions  from  0'425  to  0"72  normal.  At  50°  C.  the 
salt    Bi405(N03)2  +  H»0    is    in   equilibrium    with   the   acid 
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solutions    from    0.057    to    0*985    normal,    and  the    sail 
V  9D  0  with  solution*  from  0285  to  IV  466 

v    -:,    C.   the   salt    BijOsCNO      rH30  is  in 
equilibrium  with  the  aek)  solutions  from  0-109  to  0-314 
No  basic  nitrate  Iviwooi  lii,i  ■    v  >      ,-  H»0  and 
\.  ■  ■     .   .11  1  I  exists  at  50  . 
The  man;  basic  nitrates  that  have  been  described  are 
rated  for  by  the  slowness  of  the  reaction,  or  a  coi 
tratiou  of  the  mother  liquor  at  which  a  monovariant  system 
.1    .  ible.     It  is  also  found  that  some  time  elapses  before 
die  commencement  of  a  reaction  between  the  higher  basic 
nitrates  atnl  water  containing  nitric  acid. — I     S 

tfi  rruni  Salicylate  .•  Determinatio  1  of  Mi  rcury  in  . 

E.  Bnpp.  '  Arehiv  der  Pharro.  239,  1H— 118. 
Mkbi  I  i;v  salicylate  is  one  of  the  recent  additions  included 
in  the  new  Pharmacopeia  Germanica  (Editio  IV.).  The 
author  eriiiei-es  the  method  given  for  determining  the 
mercury,  and  points  out  that  varying  results  arc  obtained 
_-  to  the  length  of  time  and  temperature  at  which  the 
H  S  is  passed  in.  He  advises  instead  a  method  which  he 
claims  to  give  consistent  results  and  to  be  at  the  same  time 
very  simple.   0*3  gnn.  of  tl  le  is  rubbed  down  with 

a  little  water  and  25  c.c.  of  N  10  iodine  solution  is  run  in. 
After  standing  for  an  hour  in  a  well-stoppered  flask,  the 
excess  of  iodine  is  determined  by  titration  with  tbiosulphate. 
eral  determinations  required  16-5 — 16-8  c.e.  of  N  10 
iodine;  practically  no  variation  being  noticed  whether  the 
action  was  allowed  to  continue  for  one  hour  or  fifteen. 
Theoretically  0-8  grm.  of  the  salicylate  should  require 
17-85  cc.  of  N  10  iodine  solution;  the  low  results 
obtained  arc  due  to  the  fact  that  mercuric  salicylate  reacts 
with  haloid  -alts  to  form  a  double  compound,  but  as  the 
error  due  to  this  is  a  constant,  the  results  are  quite  reliable. 

-J.  OB. 

Mi  thi/l  Alcohol ;  Pure .     —  Rotten.     Rev.  Prod. 

(him.  3,  [23], 357. 
Methyl  alcohol  may  be  entirely  freed  from  acetone  by 
,  xposing  the  nearly  boiling  liquid  to  the  action  of  a  current 
of  chlorine  gas,  which  is  inert  towards  the  alcohol  but 
converts  acetone  into  mono-  or  di-chloro  compounds, 
which  are  afterwards  separated  t.\  fractional  distillation, 
the  alcohol  being  finally  freed  from  chlorine  by  the  aid  of 
lime. — C.  S. 
Formaldehyde.    C.  Harries.    Per.  mil,  34,  [4],  635— 637. 

KiiKiLi'.  found  (Per.  25,  2435)  that  when  the  vapour 
evolved  on  heating  solid  paraformaldehyde  was  condensed 
by  means  of  solid  carbon  dioxide  and  ether,  a  liquid  mono- 
molecular  formaldehyde  was  obtained.  The  same  substance 
is  produced  in  almost  quantitative  yield  if  liquid  air  be  used 
as  the  refrigerant.  The  paraformaldehyde  is  heated  in  a 
hard-glass  test  tube  (a  combustion  tube  in  a  furnace  for 
larger  quantities),  from  which  the  vapours  are  conducted  by 
means  of  a  wide  tube  into  a  I  -lube,  blown  out  at  the  bend, 
the  lower  half  of  which  is  placed  in  a  dish  containing  about 
300  grm-.  of  liquid  air.  The  parafonnaldedyde  is  heated 
from  the  front  backwards  ;  the  vapours  condense  to  a  white 
crystalline  mass,  which  melts,  on  waiming,  to  a  turbid 
liquid.  The  turbidity  is  easily  removed  bj  filti  ring  through 
a  .-mall  folded  filter.  In  attempts  to  dry  the  formaldehyde 
;  ours  by  means  of  calcium  chloride,  the  gas  was  partly 
absorbed  and  partly  polymerised.  In  the  receiver  a  little  liquid 
collected,  which  soon  polymerised;  the  vapours  of  the 
polymer  detonated  when  it  was  heated  in  a  (est  tube.  The 
same  explosive  property  was  observed  in  a  preparation  of 
paraformaldehyde  obtained  from  Kahlbaum  several  \tars 
previously  ;  obviously  it  could  not  be  used  in  the  preparation 
of  the  liquid  formaldehyde.  Phosphorus  pentoxide  acts  on 
the  gas,  causing  the  formation  of  carbon,  pi  rhaps  according 
to  the  equation,  CII,<  1  +  l',<  >-,-  C+2HPO,.  The  melting 
point  of  the  solid  mono-molecular  formaldehyde  was 
determined,  by  means  of  a  toluene  thermometer,  to  be  about 
92°  C.  The  mono-molecular  aldehyde  in  ethereal  solution 
unites  with  aceto-acetic  ester  at — 50°  C, forming  an  oily 
upoi.nd,  without  separation  of  water.  This  substance 
cannot  be  distilled  uudecomposed  ;  it  is  violently  decom- 
posedbj  caustic  soda;  <>n  heating,  it  yields  formaldehyde, 
water  and  high-boiling  compounds.— A.  C.  W. 


Heptane  from    Coniferous    Trees.       W.   C.    Blasdale. 
Amor.  Chem.  Soc.  1901,  23,  [3],  162 

T.  E.   Tnnui-K  (.1.  Chem.  Sac.   35,-97)   found  an   idsec 
eide  sold  as   "  Abietine  "  to   consist  of  nearly  pure 
heptane.     Tins   substance   had   previously   been   stated 
Wcnzell    (Amer.  J.  Phann.  Ith  Scr.  2,  97)   to  be  0 
by   distilling   an    exudation    of  Pimm    Sabiniana. 
facts  have    led  the  author  to  examine   the   exudations  fn 
different  species  of  conifer-. 

1.  Pinus  Jeffrey!. —  The  fresh  material  from  recently  1 
trees  was  a  clear  while  fluid,  which  rapidly  became  thi 
on  standing,  and  lost  it-  pleasant  orange-like  odour.  1 
distillation  it  yielded  about  .'!  per  cent,  of  a  mobile  cole 
less  liquid,  which  on  purification  distilled  mainly  hctu. 
9G    and  98"  C. 

2.  and  3.  Pinus  Sabiniuna. — The  exudations  clos 
resembled  that  of  /'.  Jeffreyi  but  were  more  viscous.  Tl 
yielded  about  16  per  cent,  of  a  mobile  distillate. 

4.  P.  Murryana. — The  material  was  a  light  yellow  sei 
solid  substance  with  au  odour  of  turpentine,    t  In  dist 
it    \ielded  a  liquid  with  a  terpene   odour,   most   of   wl 
boiled  at    153' — 160°   C,   though    part   boiled   as 
180'  C.    The  fraction  boiling  at  158°— 1C 
for  a  series  of  determinations. 

a.   Abies  concolor  car.  Lowiana. — This  exudation  clot 
resembled   Canada   balsam.      It   yielded   2d  per  cent.  0. 
terpene-like  liquid  distilling,  in  the  main,  between  155 
160°  C. 

G.     Pseudutsuga    taxifolia.  —  The    hardened    exudu  1 
yielded  about  9  per  cent,  of  a  terpene-like   liquid,  ■ 
which  distilled  between  1 .37    and  16u°  C,  and  the  r 
between  160    and  165°  C. 

From  the  characteristics  of  these  different  distill 
author  concludes  that  /'.  Jeffreyi  and  P.  Sabimat 
normal  heptane,  whilst  the  other  species  mention 
teipenes  resembling  those  obtained  from  oihei  co 
trees.— C.  A.  M. 

Methylheptenone;   New  Synthesis  of .      W.I 

Ber.  1901,  34,  [4],  594— 59C. 

1'hk  constitution  of  methylheptenone — 

(Cir3)„:C:CH.CH2.CH2.CO.Cn 

bas    been   ascertained    by   Barbier   and   Bouveaull 
Tiemaun    and    Semmler    (Ber.  28,    2128).      Bar 
Kouveault  obtained  an  unsaturated  ketone  by  the 
sodium  acctylacetone    on    dimethyltrimethylene 
(CH3)2.Clir.CH.:.CH;Pr,  from  which  caustic 
;   methylheptenone  in    -mall    quantity  (Comptes   li 
124.3).     The  author  has  studied  the  action  of  sodiui 
acetic    ester    upon    the  dibromides   CnU>nBrz;    ■■>■■ 
closed  chains  are  formed  only  when  the  bromine  atou  I 
united   to   primary'   carbon   atoms   or   to  a   prim ■■■■ 
secondary.     By   the   action   of    sodium   aceto-acetie 
upon  the  above  dimethyl-trimcthylenc  bromide,  iliiii'  >! 
allylaceto-acetic  ester  is  formed;  it  boils  at  1- 
under  11  — 12  mm.  pressure.     A  second  unexamined  pr  " 
boiled  at  145°— 150°  C.     When  heated  with  bai 
alcoholic  potash,  this  ester  produces  a  ketone  identic 
respect-  with  natural  methylheptenone. — A.  C.  \\  • 

< 'amphor ;  New  Method  of  Manufacturing • 

Ampere  Electrochemical  Co.     Rev.  Prod.  Chim.  4, 

The  process  is  based  on  the  reaction  of  oil  of  ' 
oxalic   acid,  or   some   other   body  capable  of  yield:: 
COOH,   so  as   to   form  esters,  yvhich  an 
camphor. 

For  this  purpose  five  parts  by  weight  of  oil  01 
free  from  water,  are  heated  to  a  temperatu 
point,  c  g.,  120° — 130°  C,  along  with  one  part  of  anb;  I 
oxalic  acid.     The  reaction  produces   a  mixture 
its  oxalic  and  formic  estii-,   camphor,  and   polymei 
products,  in  which  the   borneol   esters    ai 
the  action   of   caustic  alkali  (lime),  leaving  B 
borneol,   camphor,   and    impurities.     The   UUtei    at 
eliminated    by   distillation,  and  the  borneol  i 
camphor    by    a    mixture  of    potassium    bichroujal 
sulphuric  acid. — c.  s. 
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tra/tme  or  Lemon  Camphor.     B.  Theulier.     Bull.  Sue. 
Chim.  1901,  25,  [8],  IC">—  4C8. 

iivriii  of  2,500  grins,  of  lemon  oil,  when  concentrated 

uiin  until  thu  terpenes  were  completely  rem  ived,  guve 

s,   of   »    very    deep  yellow   substance,   which,    oi: 

formed  a  semi-fluid   mass  containing  crystals.      The 

lie  portion  was  separated  by  filtering;  it  then  formed 

The    portion    insoluble    in    hot  alcohol    was 

-  ills  of  potassium  and  iron,  probably  citrates. 

solution  of  the  eitraptene  contained  tw  i 

melting   at    about    7(5     and    145    C,  the  former  is 

only  in  traces,  and  always  separates  from  alcoholic 

in   the  amorphous   form,   the  hitter  crystallises  in 

needles. — A.  C.  W. 

11(H)!  ;     Bases-  of .      11.   Thorns   and    M. 

\Veu!/el.     Her.  1901,  34,  [S],  1023—1026. 

i  UflXK   has    previously   been    found    amongst    the 

attained  in  the  mandragora  root  (this  Journal,  1S98, 

The   aurichloride   of  another   alkaloid  melted   at 

t'.     This   base  was   now   isolated  in   the   following 

er: — The   roots    weie    exhausted    with  alcohol    con- 

_•  taitaric  acid  and  water,  the  extract   concentrated  in 

itid  extracted  with    petroleum    spirit    and    ether. 

-   then   exactly    neutralised    with    hydrochloric    acid, 

irbonate    added,    and    the    solution    extracted 

Vftet    two   repetitions  of  this  process,  a   base 

il  lined,  the  hydrobromide  of  which  was  identical  with 

dt   of   Schmidt's    scopolamine    in   composition    and 

rotation.     A  third  base,  belonging  to  the  piperidine 

o  present. — A.  C.  W. 

Micro-chemical    Investigation    of   ,       E. 

scot.     Comptes  Rend.  132,  [15],  920— 921. 

author    has    examined     the    crystalline     structure, 

hemicallv,   of  the  picrates    of  strychnine,    cocaine, 

.  atropine,    morphine,    codeine,    and    quinine.     Of 

;uc  is  the  only  one,  the  picrate  of  which  is  in 

iracteristic. — J.  T.  D. 

'..duals;  Perbromides   of .     A.    Christen- 

.'.  prakt.  Chem.  1901,  63,  [6,  7,  8],  313—351. 

honine,  and  ciuchonidiue,  when   dissolved  in 

and  acetic  acids,   and   treated  with  bromine. 

".illiue   perbromides   of  the  formula.   AlkBr., . 

Hie  bases   contained  iu   the   perbromides   are 

addition  compounds  of  the  alkaloids  ;  thev  have  the 

!  i13r,X,,0.,   (quinine),  aud    C,gH„2Br2X„0 

jnine  and  ciuchonidiue). 

-derivative    of     cinehouidine     is     unknown; 
■  se  (Annaltn,  172,   103)   is   a   pt-rbromide  of 
|  uala,  C„Hj»Br.N2O.Br2. 

of  the  bases  contained  in  the  perbromides  are 

from  1  mol.  of  base  aud  2  equivalents  of  acid.     ( Ine- 

1  is  more  loosely  combined  than  the  other,  so 

in  of  the  salt  in   50  per  cent,   alcohol    liberates 

i  solution  of  potassium  iodide  and  iodate. — 

—A.  C.  W. 
Vi  «•   Base  derived  from    Glucose.      L.   Ma- 
ud 1-..  Roux.     Comptes  Rend.  132,  [16],  980  — 


nitrons  acid  is  yet  obscure;  but  It  behaves  towards  ethyl 
ite,benzaldehyde,  ici  tyl  icetone,  and  potassium  cyanate, 
as   a    primary  amine.      Its  e  institution    is,    according  to  the 
author's  notation,  amino-  I  hexanepentol  "',''>;. 
(HI  11  (ill  OH 
NH...CH,..  C  .  C.C  .   <  .(Tl.oll 
H  OHH     II 

It    is    perhaps    identical    with    the   compound    found    by 
r   among    the    products   of    reduction    of    elm 
hydrazone, — 3.  T.  I). 

Theobromine;  Properties  of .     Th.  Paul.     Archiv  der 

1'harm.  239,  81—90. 
THEOBROMINE  crystallised  from  aqueous  solutions  may  be- 
dded without  loss  at  a  temperature  of  50  ( '.  The  base  is 
|  not  hygroscopic.  The  solubility  in  water  at  18°  C.  is 
1:3232.  It  is  slightly  more  soluble  in  dilute  hydrochloric 
acid,  but  not  so  much  so  as  is  required  by  theory  for  an 
undissoeiated  hydrochloride.  It  is  more  soluble  in  caustic 
soda  solution,  showing  that  its  characters  are  more  of  au 
than  of  a  basic  nature.  Theobromine  possesses  much 
weaker  basic  properties  than  betaine,  but  on  the  other  baud 
its  acid  characters  are  more  marked.— J.  O.  B. 


\ime  by  sodium   amalgam,   the   base 

f.CH,OH.(CHOH)4.CH2N Ho, is  obtained.    After 

rystallisiDg  the  oxalate  and  decomposing  it 

the  base   forms   a   confusedly    crystalline    mass, 

—  128'  C,  very  soluble  in  water,  slightly   in 

tatory,  not  reducing  Fehling's  solution.     Its 

at   once   sugary  and   caustic,   it   absorbs    carbon 

hibits  all  the  characters  of  a  powerful  base. 

rystallises  readily  from  alcohol  in  hexagons, 

•    .  at  a  somewhat  higher  temperature  gives  off 

;i  tonus  a  slightly  yellow  mass,  of  the  composition 

'..     other  salts   have  not  yet  been  isolated 

11  .letincd   condition.     The    free  base  precipitates 

-alts  like  ammonia  ;  it   redissolves  in  excess  the 

-■  formed  with  ferric,  enpric,  and  mercuric  salts. 

iodoform  with  tincture  of  iodine.     Its  action  on    I 


Anxsthelic  [Ethyl-o-Anisidine  Formate];  Xew .     C. 

Goldschmidt.     Chem.  Zeit.  1901,  25,  [31],  329. 

The  author  had  previously  announced  the  anaesthetic 
properties  of  methenyl-o-anisidine,  obtained  by  the  action 
of  orthoformie  ester  on  o-anisidine  (Chem.  Zeit.  1898,  22 
1033).  Methenyl-o-anisidine  appears,  however,  to  change 
into  ethyl-o-anisidine  formate,  which  is  a  strong  local 
anaesthetic  :  it  was  obtained  by  Claisen's  method  (Annalcn, 
287,  360).  By  long  boiling  of  o-anisidine  with  orthoformie 
es,.ef'  etbyl-o-anisidine  formate  is  obtained  ;  the  methenyl-o- 
anisidine,  when  once  isolated,  is  stable,  and  distils  unchanged 
at  253  C.  The  guaiacol  sulphonic  acid  salt  of  methenyl-o- 
anisidine  is  obtained  by  dissolving  its  constituents  in 
alcohol  and  precipitating  by  ether;  it  is  very  soluble  in 
water  and  has  anaesthetic  action. — A.  C.  W. 

Jamaica  Dogwood  ;   Constituents  of .     P.  C.  Freer  and 

A.  M.  Clover.     Amer.  Chem.  J.  1901,  25,  [5],  390  —  413. 

The  active  principle  of  the  bark  of  the  root  of  Jamaica 
dogwood  (Piscidia  erythrina)  has  been  staled  bv  Hart 
(Amer.  Chem.  J.  5,9)  to  be  a  resiuoid  called  piscidine, 
crystallising  from  alcohol  in  colourless  prisms,  melting  at 
192°  C.  This  so-called  piscidine  really  consists  of  a  mix- 
ture of  two  distinct  compounds,  meltfng  at  216:'  C.  and 
201°  C.  respectively,  and  it  is  stated  that  a  pharmacological 
investigation  by  Cushny  has  shown  that  there  is  no  founda- 
tion for  the  assumption  that  this  mixture  constitutes  the 
active  principle  of  the  bark. 

The  authors  have  made  a  detailed  investigation  as  to  the 
constituents  of  Jamaica  dogwood,  and,  bv  means  of  a  series 
of  extracts  of  the  powdered  bark  of  the  "loot,  have  isolated 
the  following  substances  -.—Piscidic  acid,  CnH.,X)7,  m.  pt. 
185°  C.  ;  a  compound,  CaII;oO;,  m.  pt.  20T  C";  a  com- 
pound C.»,H1806,  m.  pt.  216C.  ;  a  substance  melting  at 
80  C.  ;  a  compound,  C23H,:07  (?),  m.  pt.  1591  C. ; 
an  1  a  compound,  CjoHjjO*,  m.  pt.  150  —155    C. 

Pisculu  acid,  obtained  from  the  aqueous  extract,  was 
isolated  by  means  of  its  lead  sail,  and  was  purified  by 
repeated  crystallisation  from  methylpropvlkctone.  It  is  a 
dibasic  acid,  CaHs0(0H)2(C0;H)2,  extremely  soluble  in 
water,  slightly  so  in  'ether,  and  insoluble  iu  chloroform, 
benzene,  and  petroleum  spirit  (ligroiu).  It  resembles,  in 
its  properties,  mucic  and  saccharic  acid,  is  decomposed  on 
heating,  giving  an  odour  of  caramel;  and  is  instantly 
oxidised  by  permanganate  of  potash,  forming  potassium 
carbonate,  oxalate,  and,  apparently,  formate.  The  ethyl 
ester,  C,,Hu,(>:i.C02H:C02C.,H5,  m.  pt.  207°  C. ;  auilide, 
C9H10O3(CO.XH.C6H5).„  m.  pt.  19GC. ;  aceu  1  deriva- 
tive of  ethyl  ester,  C9IIJ  (<  ( '..IK  I.,),.  CO..H  .C( >.C,H5,  m.  pt. 
149°  C. ;  and  bromine  derivative,  CnH^C^Br,  (>),  in.pt. 
234°  C,  were  prepared. 
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compound,  I'   U.>(o.,  crystallises    from   alcohol  10 
rectangular  prism?,   is   very    soluble  in 
1      1     ...  ratelj  Boluble  in  beuxene  and  acet 
.    able  iu  alcohol,  aiul  insoluble  in  ether,  petM- 
-    rit  Oigroinl,  and  alkalis.     It  contains  two  melhoq 
groups,  and  In  the  action  of  methyl  alcoholic  p  >tasb,  yields 
.     B    Og.  melting  at  159   C,  and  the 
nther,  CbHjoO;,  melting  at  136°  C.  . 

The  c  impound,  CnH18(  >, .  crystallises  from  alcohol  in  fine 
soluble  in  benaene  and  chloroform,  sparingly 
le  in  ether  and  alcohol,  and  insoluble  in  ligroin,  water, 
ami  alkalis.      It  contains  two  uiethoxy  groups. 

The  substance  melting  at  so  —  So-  C.  could    not  be 

obtained  in  B  pare  stale,  and  the  quantity  was  too  small  to 
admit  of  analysis.  It  is  probably  a  glucoside  ;  when  heated 
with  slightly  acidified  alcohol,  it  deposits  ctystals  of  the 
compound  CaH^Os,  melting  at  216°  C.,  whilst  the  mother 
liqu  ir  readily  reduces  Fehliug's  solution. 

The  compound    (C  ,11.,  0;  ?),   melting   at  159    C,   could 

lined  in  a  perfectly  pure  state;  it  3  ii  Ided  colourless 

ils  from  alcohol,  soluble   in  chloroform  aud  benzene, 

ngly    soluble   in   ether   and   ligroin,  aud  insoluble  in 

aqueous  acid  or  alkaline  solution. 

The  compound.  C  .,11  .' •-,  separated  from  70  per  cent, 
alcohol  in  small,  needle-shaped,  colourless  crystals,  melting 
with  decomposition  at  ISO  —155  C,  very  soluble  in  ether 
and  methyl  alcohol,  moderately  soluble  in  acetone,  sparmgly 
soluble  in  ether,  chloroform,  benzene,  and  hot  water,  aud 
insoluble  in  ligroin.  It  dissolves  in  hot  alkalis  with  a  red 
r.  The  compound  reduces  Fehling's  solution  and 
•  . er  nitrate,  aud  gives  a  green  coloration  with 
ferric  chloride.  A  diacelyl  derivative,  C';4HlY,09,  melting  at 
183  C  Mas  prepared.  When  heated  with  slightly  acidified 
alcohol,  it  yielded  a  compound,  CVH„,(  >,..  melting  at  275°  C. ; 
aud  by  heating  with  caustic  potash  and  methyl  iodide,  a 
compound,  CjoBjoO,  (?),  melting  at  141°  C— A.  S. 

D  dsnm  of  Peru.    Chem.  and  D.uggist,  1901,  53,  [UOS]  , 

638—642. 
P.  1'ueuss  describes  the  method  of  cultivating  the  "  balsam- 
tree"  and  the  preparation  of  the  balsam  (see  this  Journal, 
1901,  150).  H.  Thorns  and  C.  Mannieh  give  the  results  of 
the  analysis  of  four  samples  :— (1)  Peru  balsam  as  exported 
from  Sail  Julian;  (2)  "  rag  balsam  "  (balsamo  de  trapo)  ; 
(3)  "  bark  balsam"  (balsamo  de  cascara)  ;  and  (4)  balsam 
made  from  bark  brought  from  Central  America  by-  P.  Preuss 
and  extracted  with  ether  (yield,  18-5  per  cent.). 


Specific  eravity  at  l.V  C.  l-404 

Cinnamem,  per  cent 

ester  number  28(1 

percent 18'8 


2. 

3. 

4. 

1-408 

1-612 

G5-8 

51-4 

37-4 

2C0-G 

250-0 

17-3 

28-7 

26-5 

-A.  S. 
Pharm.  J. 


Oil  of  Rue.     Thorns.     Pharm.  Zeit.  46,  HO. 

1901,66,  [1608],  485. 
Till:  author  finds  that  the  oil  of  rue  from  Ruta  graveolens, 
I..,  is  free  from  terpenes,  but  contains  about  5  per  cent,  of 
normal  mclhvlheptylketone;  its  chief  constituent  is  normal 
methylnonylketonc.  The  author  also  detected  free  fatty 
acids  and  a  phenol,  but  could  not  confirm  the  presence  of 
laurinaldehyde  and  the  compound,  C13H,.,0,  reported  by 
William-.— A.  S. 

(  \ilamus  Oil ;   The  Constituents  of .     II.  Thorns  and 

l:    Beckstroem.     Ber.  1901,  34,  [6],  1021—1023. 

A  i  BAi  HOB  of  calamus  oil  boiling  between  272°  and  340°  C. 
nified  arid  fractionated  IB  r  Xuo.  i  rom  the  highest 
Fraction  a  crystalline  substance,  <  II .,,<>.,  melting  at  166' — 
167-5  C,  separated  From  the  mother  liquor  of  this  com- 
pound, asarone,  '  H  <  >,.  was  isolated.  The  original  oil 
contained  free  fatty  acids  and  eugenol. 

A  colourless  oil,  of  very  pleasant  odour,  was  obtained  by 
shaking  the  calamus  oil  fraction  with  sodium  bisulphite  solu- 
tion, and  decompo-ing  the  compound  with  sodium  carbonate. 


On  standing,  the  odour  was   lost   and  crystals  se| 
which    were    found    to    be    asaryl     aldehyde;    the    oxu 
CioHuQ.N,  melted  at  137° C— A.  C.  W. 

Saffron;    Estimation    of  Red  Sunders  Wood  in  —. 

Beythien.     Zeit.-.   lutersuch.  Nahr.   Genussm.   1 

[8],  368—369. 
The   author  finds   that   a   determination  of  the  aniomn 

tude  fibre  in  samples   of   satfron  affords  a  good  iud 
of  the  amount   of  adulteration   should   the  same  be  mi 
with   sanders  wood.     The   latter  contains    from    02 
62*93    per   cent,    of   crude    fibre,    whilst   the   quant-- \ 
saffron   varies    from    4-54    to  5   47  per  cent.     "  Bastai 
saffron   contains   from   11-87   to    12-53  percent. of  ct 
fibre.      A   sample  of  saffron,  which   contained  20-33  I- 
cent,  of  crude  fibre,  was,  from   the  above  figures,  calcul:  , 
to   be   adulterated   with  26-6   per  cent,  of  sanders  wi  . 
and  this  conclusion  agreed  favourably  with  a  microsc  : 
examination  of  the  sample. 

In  estimating  the  crude  fibre  in  saffron,  the  latter  sh 
be  first  boiled  with  water  until  freed  from  colouring  ma  . 
as  boiling  with  acid  precipitates  a  large  quantity  of  croci  , 
which  blocks  the  filter.— W.  P.  S. 

Licari  canali  (Bois  de  rosefemelle)  ;  Essential  Oil 
E.  Theulier.     Bull.  Soe.  Chim.  1901,  25,  [8],  4Gs 

Tue  essential  oil  of  the  bois  de  rose  femclle  is  so 
confounded  with  oil  of  linaloc  (this  Journal,  ls'DC, 
is  therefore  called  oil  of    linaloc'  of   Guiana.     The  i 
constituent  of  both  oils  is  linalool ;  the  odour  of  the  fi 
however,  much  finer  than  that  of  oil  of  linaloc.    Th 
of  the  essential   oil  of   ioi's   de  rose 
14-SC.,  audits   optical  rotation    -  15°  20'  to    - 
corresponding  values  for  Mexican  oil  of  linaloc  a 
and  -7"  33'. 

The   wood,    which   is   also    known   as   licari  arm   ii 
imported  into  France  from  Guiana  in  the  f  "m  of  Ii 
— 1-30  m.  in  length,  and  varying  in  diameter  fro 
small  branches  up   to    1   m.   or  even  more.    The  n 
greyish- maroon-coloured   bark  is  devoid  of  oil. 
is    of  a   bright  golden-yellow   colour,  with   reddi- 
veins.     The  density  of  the  wood  at  15°  C.  is  0-6 
much  less  hard  than  sandal  wood.     Unhealth;.  ti 
duee  inferior  oil.     A  tree   of  medium   age   prod 
largest  yield  of  oil,  the  upper  portion  of  the  trunk 
large   branches   producing  more   than   the  othei 
The  heart  of   a  log   gives  a   larger  yield   tban  the    n 
portion. 

The  ground  or  chipped  wood  is  distilled  with 
residue  is  used  as  fuel  or  packing.     The  yield  of  est  ■ 
oil  varies  from  1  to  1  •  6  per  cent.,  the  mean  hem 
per  cent.     After  rectification  the  oil  is  colourli  - 
is  soft   and  agreeable,  with  a  characteristic  piquanc.  « 
is  very  persistent. 

On  fractionation  the  principal  portion  of  the  oil  dn  | 
194° — 200' C. ;   this   fraction  was  identified  with  /-In  '• 
By  fractionating   10  kilos,  of  oil  it  was   proved 
from  methylheptenone  and  other  substances  boiling  « 
192°    C.      Geraniol   and   other   compounds   boiling    I 
210°  C.    are   also   absent.      The   quantity   of 
matter  was  about   0-3  per  cent.     The  oil  is  thus    * 
entirely   composed  of  /-linalool.      It  is  soluble  in 
of  alcohol  of  70".     It  is  principally  employed  for  perl  » 
soaps,  for  which  its  neutral  character  i-  an  adi 

— .\    I 

Anthraniiic  Acid ;  Derivatives  of .     H.  Mel 

J.  prakt.  Chem.  1901,  63,  L6-  '•>  8J-  241-312 
The  author  summarises  his  conclusions  as  follows :- 

Methyl  anthranilate  (2  mols.)  condenses  will 
acetic   aldehyde  (1  mol.),  without  the  presenoeof  « 
form  methylene  or  ethylidene  diamine  derivatives,  tli  I 
hydrogen   of   which   cannot   be   replaced    by  acid 
The    methylene    diamine   is  transform 
,   derivative  of  diamiuodiphenyhnethane,  whilst  the  etn 
diamine  is  decomposed.     Different    products  are  c 
from  methjl  anthranilate  aud  aldehyde-  m  ; 
acetaldehyde    is   polymerised   to  aldol,   which   then 
]   with  2  inols.  of  the  ester. 
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I  otised  methyl  anthranilate  unites  with  primary 
isi  t,i  form  diazo-amino  compounds,  which  are  fairly 
|e  . 1 1 1 c I  crystallise  well.     Methyl  anthranilate  does   not 

with  ilia/.n  compounds  in  dilute  acetic  acid  solution, 
utlirjuilif  acid  readily  unites  with  diazo  suits  to  form 
jble  diazo-amino  compounds,  the  stability  of  which  is 
.,,1    in     the    presence   of    negative    groups    in   the 

inline  and  decreased  by  alkyl  {.'roups. 

ter  treatment  with   nitrous  acid,  anthranilic  acid  does 

lilute  noetic  acid  solution  with  primary  amines 

i-aminn  compounds;  the  condensation,  how- 

place  in  pyridine  solution. 

i  diazocbloridc  and  m-xylene  diazochloride   do 

ii  anthranilic  acid,  apparently  because   in  one 

i  methyl  and   iu   the   other  a  carhoxyl     group   would 

position    with   regard  to  the    anticipated 

roup. 

oobenzene-ocarboxylic   ester,  its  homologues 

[institution  products,   on  toiling  with   dilute  alcohol, 

methyl   alcohol   and  derivatives   of  phen-/3-trisizone. 

formation  is  facilitated  by  the  presence  of  negative 

i  the  nucleus  of  the  amine  united  to  the  diuzobeu- 

.ster,  but  is   hindered  by  the  presence 

iips.      The   same    triazones    are  obtained  by 

aminolien/aniliile  anil  its  homologues. 

ig    with    alcoholic    alkalis,    the    triazones   are 

with   formation  of  the   corresponding   diazo- 

' ■.  u/.eiie-ci  carboxylie     acids.       The     latter    are    also 

■  \  b\  tin    saponification  of  their  esters.     The  com- 
-    obtained    are    identical    with    those    produced   by 

■  Dg  the  amine,  united    in  the   above    case  with    the 

methyl     anthranilate,     and     combining     with 
id.     This  is   another  case  of  the  identity  of 
i-amino  compounds  obtained   from  XX..C1  + YNH., 
VCI  +  XNIU 

ipparatus  (see   page  623)   was   employed   for 
ii  of   the  diazo-nitrogen    in    both   crude   and 
1  diazo-amino  compounds. — A.  C.  W. 

ij'KM;   Essence  of  Cannes  .    Jeaucard  and  Satie. 

Bull.  Soc.  Chini.  1901,  25,  [9],  516—519. 

I I  ithors  have   previously    shown    (this  Journal,  1900, 

be   determination   of    physical    and    chemical 

i.es    in    a   measure    to   distinguish    between 

geranium  essences.      Iu    the   present    paper 

in  tabular  form  a  series  of  experiments  on 

mplea    taken  weekly,    during  the  season,   showing 

I  i-kly    minimum,    medium,    and    maximum    specific 

»:   rotation,  solubility  in   70  per  cent,  alcohol,   surface 

specifii   viscosity,  alcohols,  saponification  numbers 

ami    true  ethers.     During  these  experiments 

from  the  determination  of  the  saponification 

those  from  the  alcohol   determinations   wire 

"ill   and    examined.      That    which   came   from    the 

?r  cation  of  the  saponification  number  in  the  cold  is 

geranium";    that    from    the    saponification 

il    hot  is  "saponified"  "geranium";  that  from    the 

t nation  of  alcohol  geranium  " acetyl  "  ;  the  charac- 

•■'  nf  these  are  tabulated. 

^s  ning  that  neither  in   saponification   hot  or  cold,  or 

it  ion  are  there  found  resins   or   polymeries, 

:i  iwiug  conclusions   are  drawn  from    the  tabulated 

!  etitralisation  diminishes  specific   gravity,   rotation, 

•   in,  whilst  increasing  the  solubility. 

'■.lion  increases  specific   gravity   and  surface 

whilst  diminishing  specific  viscosity  and  solubility. 

n    increases   viscosity    and    solubility. 

i  increases  the  solubility  in  TO  percent,  alcohol. 

ins   why    Cannes  geranium   is   a    little    more 

ither  essences.      Cannes  geranium  contains 

i   acid.     The  authors  find  that  the   free  acids  are 

(in  the  wood  3  per  cent.,   leaves  54  per  cent.,  and 

I  cent.— C.  T.  T. 

rface  Tension  and    Viscosity   of  

rd  and  Satie.     Bull.  Soc.  Chim.   1901,  25,   [9], 

-    method   for   determining    surface    tension    of 
is  follows :— A   5   c.c.    pipette   provided   with   a 


capillary  orifice,  is  calibrated  to  1  no  drops  of  distilled 
water   at    15"  C.       If    this    pipette    he    filled  with    a    liquor   ..I 

surface  tension  P,  specific  gravity  It,  and   gives  »  drops  at 

i  .   i'.,  then  j]  =  '!'°n,  / being  the  surface  tension  of  distilled 

water  at  15  C.  If  the  value  n  is  known  to  be  between 
1  10"  and  300",  a  correction  is  made  — 

X  =  u  -  [0-002  (n  -  100-)  +  0-00036  (n  -  100)-]. 

flic  authors  have  determined  the  surface  tensions  and 
viscosities  of  a  number  of  essential  oils,  and  give  tin'  results 
in  a  series  of  tables,  in  which  the,  oils  are  grouped,  according 
to  tin'  classification  of  Charabot,  Dupont  and  Pillet,  as:  — 
Alcohols  and  alcoholic  inters  (e.g.,  benzyl  acetate),  Alde- 
hydes  {e.g..  henzuldehyde,  I'henols  {e.g.,  eugenol),  Ketones, 
Hydrocarbons,  &c.  From  their  average  results  they  draw 
the  following  conclusions  . — 

Alcohols — First,  essences  of  which  the  principal  con- 
stituent is  geraniol,  free  or  combined;  average  surface 
tension  is  higher  than  that  of  essences  of  whicn  the  prin- 
cipal constituent  is  linalool.  Secondly,  specific  viscosity 
of  an  ester  is  less  than  that  of  the  corresponding  alcohol. 
Thirdly,  for  essences,  diminution  of  specific  viscosity 
corresponds  generally  to  increase  of  saponification  number. 

Phenols.  —  First,  for  essences  containing  eugenol  ; 
decrease  of  surface  tension  corresponds  to  decrease  of 
phenols.  Secondly,  for  essences  containing  thymol  and 
carvacrol ;  the  non-phenolic  portions  have  a  surface  tension 
and  viscosity  less  than  that  of  the  phenolic  portion. 

Aldehydes. — First,  the  surface  tension  appears  to  diminish 
with  content  of  aldehydes.  Secondly,  the  viscosity  of 
aldehydes  is  generally  less  than  that  of  the  corresponding 
alcohols.— C.  T.  T. 

Myrcenol  and  its  Constitution.  P.  liarbier.  Comptes 
Rend.  132,  [17],  1048—1050. 
The  alcohol  (C,0HlsO)  was  prepared  from  myrcene  by 
Power  and  Kleber's  method.  It  is  a  colourless,  oilv, 
fragrant  liquid,  slowly  polymerising  and  becoming  viscous. 
It  boils  at  99° — 101°  C.  at  10  mm.  pressure;  density, 
0-9012  at  14-5°  C.  ;  refractive  index  for  sodium  light 
1  -47787,  hence  molecular  refraction,  48"35.  It  must  there- 
fore  contain  two  double  linkings.  It  gives  with  acetic  auhy- 
I  dride  a  monacetyl  derivative  ;  and  it  must  be,  from  its  mode 
J  of  formation,  a  tertiary  alcohol.  It  is  certainly  different 
from  licareol.  On  oxidation  with  chromic  acid  it  yields 
acetone,  an  aldehyde  C^H^O,  similar  to  limonal,  but  not 
identical  with  it.  and  levulinic  acid.  No  methylheptenone 
is  formed,  but  some  of  the  original  myrcene  is  regenerated, 
i  in  oxidation  with  permanganate,  followed  by  chromic  acid, 
it  gave  acetone,  and  a  mixture  of  levulinic  and  succinic 
acids.  From  this  evidence  the  author  deduces  the  formula 
C'(CH:i).::CH.CH2.CH2.C(CH3)OH.CH:CH.,,  and  hence 
that  of  myrcene  is — 

C(CH3)3:  CH.CH...CH  :  C(CH:i).CH  :  CHa. 

That  a  tertiary  alcohol  should  form  an  aldehyde  on  oxida- 
tion is  unusual,  but  the  author  explains  if.  by  supposing  that 
myrcene  is  first  formed  by  dehydration  of  the  alcohol,  and 
is  then  directly  oxidised. — J.  T.  D. 

Perfumes;  New  Method  of  Improving .     Lavollay  and 

Dourgoin.  Rev.  frod.  Chim.'  3,  [23],  358. 
Tin:  method  consists  in  treating  essential  oils,  cither  singly 
or  mixed,  with  20  to  25  grms.  per  hectolitre  of  calcium 
manganate  or  other  manganate,  in  presence  of  an  electric 
current  of  suitable  intensity,  for  example,  3  to  10  amperes 
per  square  metre  of  electrode  surface,  the  operation  being  in 
no  case  prolonged  beyond  20  minutes.  Under  these  condi- 
tions the  manganates  are  said  to  act  more  energetically  than 
ozone,  the  action  being  also  more  easily  controlled  and 
cheaper. — C.  S. 

Pipeline  Colloid,  Form  of ,  with  Especial  Reference  to 

its   Optical    Refraction  and  Dispersion.     H.  G.  Madan. 
Proc.  Chem.  Soc.  1901,17,  [238],  127. 

Tin-;  author  has  examined  the  conditions  under  which 
crystalloid  piperine  is  converted  into  the  colloidal  allotropic 
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form  of  the  substance.  He  tin.ls  that  while  crystallised 
pipeline  when  heated  to  its  melting  point,  135  C,  solidifies 
on  cooling  into  a  transparent  resin-like  substance, the  latter, 
when  thus  prepared,  is  not  permanent,  hut  reverts  sponta- 
neously in  the  course  of  a  few  months  imo  the  crystalloid 
form.  '  The  same  change  tatea  place  quickly  and  completely 
when  the  substance  Is  heated  to  100'  C.  It.  however, 
pipeline  i-  kept  for  an  hour  at  a  temperature  of  180  ,  the 
resulting  product  is  much  more  staliK-.  if  not  absolutely 
permanent  as  a  colloid.  It  does  not  become  crystalline 
when  heated  to  100  or  above,  nor  has  the  lapse  of  -' 
M.ir-  had  any  effect  in  changing  it  back  into  the  crystalloid 
condition. 

The  results  of  a  determination  of  the  refractive  indices 
of  colloid  piperine  for  some  of  the  principal  Bpectrum  lines 
were  given,  from  which  it  appears  that,  while  its  refraction 
.  its  dispersion  is  unite  extraor- 
dinary, the  visual  spectrum  heing  nearly  four  times  as  long 
as  that  given  bj  a  prism  of  dense  flint  glass  having  the 
same  refracting'  angle.  The  coefficient  of  dispersion 
tMHy  -  MHa)  isO'142,  "hile  that  of  carbon  bisulphide  is 
only  n-057. 

Bismuth  by  Electrolysis  ,■  Quantitative  Determination  of 
.    K.  Wimmenauer. 


See  under  XXlll.,page  620. 

iiira  "  ;  New  Ueaction  for . 

See  under  XXIII., page  622. 


\.  Leys. 


Ca'alast  {Tobacco  Fermentation,  Curing,  .St.]  j  New 

Enzyme  of  General  Occurrence.    «>.  Loew. 

Sec  under  XVII.,  page  598. 

Morphine;  Determination  of ,  by  mentis  of  Potassium 

lodate    and     Arsenious    Acid    in    Alkaline     Solution. 
C   Reichard.    Chcm.  Zeit.  1901,  25,  31,  328. 

See  under  XXIII.,  page  624. 

Alkaloids  ■  Mi  llinds  of  Exhausting  Drugs  for 
Determination  of .     O.  Limlc. 

See  under  XXIII.,  page  624. 

CVut-i  *  ;  Notes  on  the  Approximate  Analysis  of . 

A.  McGill. 

See  under  XXIII.,  page  625. 

PATENTS. 

Iodine  and  other  Prodmts  from    Sea   Weed  ;  Extraction  of 

.    J.  The-eii.  Christiania,  .Norway.     Eng.  Pat.  15,233, 

Jan.  30,  1900.     (Under  Ioternat.  Convent.) 
Ska  weed,  more  or  less  dried,  is  heated  with  dilute  (5 — 20 
per  eent.)  sulphuric   acid  in  open  or  closed  vessels.     The 
iodin  oes  into  solution,  and  may  he  recovered  by 

adding  an  oxidising  agent  such  as  sodium  nitrite,  and 
finally  separated  by  distillation  or  extracted  with  petroleum, 
petroleum  spirit  or  other  mineral  oil.  The  solution  also 
i  ontains  potassium  sulphate,  which  may  be  crystallised  out 
after  removing  the  iodine.  The  sea  weed  residue,  after 
drying  forms  a  pulverulent  manure,  containing  almost  all 
the  original  nitrogenous  constituents  of  the  sea  weed. 

— T.  A    I.. 


Stannic  A(  id  ;  Manufacture  of  - 
Vapour,     fj.  1'.   Bary,  Paris. 
1900. 


—  In/  Combustion  of  Tin 
Pat.  9231,  May  is, 


Mi.tui.ie  tin  is  heated,  electrically  or  otherwise,  to  a 
temperature  of  1,700°  C.  out  of  contact  with  air.  The 
resulting  tin  vapour  i-  tlien  burnt  in  a  current  of  air  or 
oxygen.  The  .-tannic  oxide  thus  produced  is  more  hoiim- 
■  and  in  a  better  state  of  sub-division  for  enamelling, 
eve,  than  is  the  ordinary  oxide,  whilst  owing  lo  the  absence 
of  metallic  tin,  it  has  not   the   grey  tint  often   observable  in 

-W.  G.  M. 


Antiseptic  t  'ompounds  :  Manufacture  of .    A.  Zimn 

m. inn,  London.     From  The  I'hemische  Fabrik  auf  Ai 
voriu.  F.  Schering,  Berlin.     Fug.  Pat.   10,845,  Jnne 
1900. 
K    Eng.    Pat.    8429  of   1893   (this   Journal,   1894,  411, 
process  is  described  for  the  production  of  alkaline  nn 
liquids  from  silver  salts  and   non-toxic   organic  bus 
as    ethylene-diamine,    and    pipcru/inc,    \.-.,    <ueh   solut  . 
having  the  property  of  not  coagulating  albumin.  Accon  > 

to  the  present  specification,  these  compounds  can  1 lit , 

in  a  solid  form.     For  example,  the   compound   from  i 
nitrate  and  ethylene  diamine  is  obtained  by  stirring  6  g  •. 
of    powdered    silver    nitrate    into   ■>   grin-,   of  90  per  c  I. 
ethylene  diamine  at  a  temperature  below  40 — ">o°  C.    : 
clear  solution  is   mixed   with  is  grins,  of  absolute 
and   on   cooling,  the   mass   solidities  to   a   crystalline 
After    filtering,    the   product    is   washed   with   al< 
ether,  and  dried  in  the  dark    over   lime.     The  product  a 
the     formula     2<ILN.CH.,.CIF.NII ,) .  AgN  0 
soluble  in  water  with   a   strong  alkaline  reaction,  and 
at  65    C.      Piperazine   silver  nitrate   i<   obtained  by  no  It 
mixing  2'5  grms.  of  silver    nitrate  in  2a  c.c.  of  water  hI 
:>•  1  grms.  of  piperazinum  in  10-1  grms.  of  absolute  ale  >l 
with   constant   agitation,  when   the  product   separs 
crystalline  form.     The  specification  gives  the  phv 
perties   aud    melting   points    of    a   number   of  tbc- 
substances. — T.  A.  L. 

Saponine  from   Horse-Chestnuts;    Obtaining    

Weil,  Strassburg,   Alsace,  Germany.      Kng.   Pat. 
Feb.  14.  1901. 

ltm:  horse-chestnuts,  after  peeling,  are  ground  ai 
at  40° — 50°  C      The  oil  and  resin  are  retnovi 
tion   with   benzine  or  petroleum   spirit,    and 
extraction  with   93 — 96    per    eent.    alcohol    di 
saponine,  which  separates   on   concentration  aud 
The  crude    product   is    dissolved   in   alcohol,  trentei 
freshly  precipitated  hydroxide  of  lead   (from  lea 
and   ammonia),   and   finally  precipitated   by   pou 
alcoholic  solution  into  ether.     If  necessary  this 
repeated.     After  drying,  the  saponine  forms  a  white 
readily  soluble  in  water,  giving  a  strongly  frothing  bo 
The  yield  of  saponine  is  about  10  per  cent,  of  to 
the  nuts. — T.  A.  L. 

XXI.-PHOTOGKAPHY. 

Metol-Deceloper ;  Limit  of  Dilution  of .     E.  K  I 

Phot.   Kundschau,  15,   91.     Chem.   Zeit.  licp.  25  : 

12S. 

Metol  can  be  used  in  very  dilute  solution.     A  sob  » 
0-5  grm.  of  metol  and  5  grms.  each  of  sodium  I 
and  sodium  carbonate,  in  2  litres  of  water,  forms  a  de    • 
suitable  both    for   instantaneous    and   for   longer  i  0 
plates.     The  time  required  for  the  development 
two  to  three  hours. — J.  T.  1). 

Potassium  Percarbonate  ;  Medium  for    > 
sulphate    in    Photographic    Films. 
Corr.  38,  235.     Chem.  Zeit.  Kep.  25,  I  14],  IS 


"  Antihyi'O,"  a   new  preparation,  consisting 
potassium    percarbonate,   for   destroying   excess    ■ 
sulphate  after  fixing  and  washing.  1   by  tb 

to  effect  its  obiect  perfectly  without  injuring  the  bin 

-J. 

PATENTS. 

Photographic  Prints  ;  Process  for  Obtaining  - 
Abel,  London.      From  The  Actien-Gcs.  fill 
Uerlin.     Fug.  Pat.  12,313,  July  7,  I! 

The  pi -ses  hitherto  employed  for  producing  plw 

by  means  of  chromatcs  depend  either  on  ll 
exposed  print  with  metallic  solutions  oron  nMDjj 
darting  properties  of  the  chromium  dioxide  which 

,  ..    ,:.?.    . .      .i :.    .!....„ I,„    .„.„<.r        AcCOrdll 


danting  properties  ot  tne  enromium  uhi 
by  light  to  deposit  dyes  on  the  pape 
present  invention,  the  oxidising  prope 


ing  property  of  the  i   ' 
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ixide  is  made  u^1  of  to  convert  colourless  aromatic  com- 
unda  into  colouring  matters  of  any  desired  shade.     Thus 

led  yields  positive  pictures.  A  method  lias  heeu 
scribed  by  Luiniore  in  which  manganese  sills  and 
idiaablc  bodies  are  used  somewhat  similarly,  but  here  the 

were  produced  by  the  action  of  the  unchanged 
-.  and  the  pictures  were  negative.  The  new  pro- 
is  follows: — Ordinary  unsensitised  photographic 
ier  is  coaled  with  a  solution  of  16  to  '20  gnus,  of  amrao- 
m  bichromate  in  100  c.c.  of  water,  to  which,  in  order  to 
lid  sinking  in  of  the  iimige,  G  grins,  of  gelatin  or  gum 
v  lie  added.  The  paper  is  dried  in  the  dark,  an  1  exposed 
ler  a  negative  for  half  the  time  required  in  the  gum 
lii.-  prints  are  washed  quickly  with  plenty  of 
ib  water,  finally  rinsed  in  a  bath  of  1  c.c.  of  sulphuric 
1  in  1  litre  of  water,  and  then  developed  with  1  grm.  of 
henylcnediamine,  1  or  2  gnus,  of  sodium  bisulphite,  and 

of  water  in  the  cold.  The  prints  are  wrshed  first 
adulated,  afterwards  in  pure  water,  and  possess  a  pure 
.  brown  colour.  (  Hhor  orgauic.  compounds  which  give 
racteristic  colours  are  dimethyl-p-phenylenedianiine, 
lene-p-diamiue,  1:5-  naphthylenediamine,  p  -  aniino- 
rtool,  methyl-/)-aminophenol,  o-j:-diaminophenol,  /3-tri- 
i  lophcnol,       pyrogallol,       1  :  5  -  dihydroxynaphthalene, 

diphenylamine,  p-diaminophenylamine,  aniline,  and 

iniline. — F.  H.  L. 


'ographic    Reducer;  Manufacture  of  a    .     C.  1). 

nl,  London.     From  The  Actien-Ges.  fiir  Anilin  Fabr., 
rliu.     Eng.  Pat.  12,3*5,  July  9,  1900. 

well  known   photographic   reducers,    potassium    ferri- 

-  i-  potassium  ferric  oxalate,    mixed   with   sodium 

cannot   be   kept   ready    made,   hut    must   be 

i    afresh    each  time  as    required.      The    inventors 

this  inconvenience  by  compounding  a  mixture  of 

i  powdered  potassium    ferric  oxalate  and  50  kilos. 

owdered   anhydrous    sodium    thiosulphate.     This    is 

ment  in  the  dry  state,  and  for  use  only   lias  to  be 

red    in   water.     Potassium    ferricyanide    cannot  he 

iyed  in  a  similar  manner. — F.  H.  L. 


idi   Photographic   Prints;     Treatment    of   ,    to 

ider  them   mnre  Permanent,  with    Range  of  Colours. 
r.  Smith,  London.     Eng.  Pat.  22,201,  Dec.  6,  1900. 

irints  are  treated  in  a  bath  of  potassium  bichromate, 

hydrochloric  acid,  j  oz. ;  water,   20  oz.,  till  they 

a  creamy  colour.     They  are  then  well  washed  and 

loped  with  sodium   sulphantimoniate,   1    oz. ;   water, 

fliey  are  next  rinsed,  and  toned  with  ammonium 

le,   1  oz.;  water,   20   oz      Finally  they  are   washed 

•  il  in  an  alum  bath,  as  is  done  with  "  carbons."     By 

ocess  an   image   of  silver  sulphide   in   bichromated 

is  obtained,  which  is  said  to  be  permanent ;  a  variety 

ranging  from  red  to  dark  brown  may  be  produced, 

"hole  method  of  working  is  cheap. — F.  \\.  \u 


m-EXPLOSIYES,  MATCHES,  Etc. 

llastrophe  at  the  Griesheim-Elektron  Chcmieal 
Works.     ZeitS.  angew.  Chem.  14,  459 — 161. 

■■rks  lie  to  the  west  of  Grieshcim,  between  the  railway 

lain.     The  chief  products  are  mineral  acids,  soda 

onato),  potash,  chromates,  bleach,  pernian- 

16  derivatives,  and  carbon  tetrachloride.     There 

n  divisions :  the  old  acid  and   soda  works,  on 

..  adjoining   the    village  of   Griesheim  ;  the 

next  the  soda  works  ;  the  recent  electrolytic 

i  'tier  from  the  river  :  and  the  "  Mainthal  "  works, 

I  still.     Between  the  last  and  the  aniline  works 

of  Marx  and  Midler  and  of  Xcitzel  Istel   and 

a  of  which  suffered  in  the  explosion. 

luce  in  the  afternoon  of  April  25th  a  small  fire 

rough  the  heating  of  a  shaft  or  bearing,  in  the 

division   of  the   aniline   works.     Through   in- 

t  watw-pressure  at  the  time,  it  was  not  promptly 

<&;  alarm  was  given,  and  the   buildings   were 


emptied  of  workpeople.  In  spite  of  the  elVorts  or  the  worka 
brigade  and  that  of  Griesheim,  the  lire  spread,  and  about 
half-past  four  there  was  a  severe  explosion.  Dr.  Jacobi 
and   bis  men  after  this   beat  a  retreat,  when  a  second  much 

more  powerful  explosion  occurred,  which  wrecked  all  around, 
and  broke  windows  in  all  the  neighbouring  villages.      II 
wreckage,  some  of  it  burning,  was  hurled  in  all  directions, 
so  that  lii.--  occurred  in  tin-  other  divisions  of  the  works, 
anil  in  those  of  neighbouring  linns. 

Fire  brigades  from  all  around  were  soon  on  the  spot, 
luit  the  smoky  atmosphere,  the  heaps  of  debris,  and  the 
fear  of  further  explosions,  greatly  hindered  their  work. 
Several  small  explosions  did  occur,  but  no  further  damage 
was  done.  None  of  the  boilers  exploded,  the  fires  having 
been  all  drawn  and  the  steam  blown  oil'  in  time. 

Griesheim  was  emptied,  from  a  fear  that  the  great  store 
of  over  100,000  litres  of  benzene  might  fire  or  explode  ; 
the  wind  was  unfavourable  for  this,  however,  and  though 
the  roof  had  been  damaged  by  the  explosion,  nothin ; 
further  happened  here. 

For  600  metres  around,  roofs  were  lifted  ami  walls 
displaced;  a  child  playing  on  the  river  bank  was  hurled 
into  the  riier  and  drowned;  people  in  the  neighbourhood 
were  thrown  down  and  often  injured;  the  wall  of  the 
building  in  which  Dr.  Jacobi  and  bis  men  had  taken 
refuge  was  blown  down  and  buried  them  in  its  ruins.  In 
all,  24  persons  were  killed,  some  are  missing,  20  were 
severely  and  many  others  slightly  wounded. 

Two  days  after  the  explosion,  work  was  partially  resumed 
in  the  "  Elektron  "  and  the  acid  works  ;  but  not  till  the 
28th  was  all  danger  over  in  the  aniline  works  and  in  those 
of  Marx  and  Muller  and  of  Xotzel  Istel  and  Co. 

Picric  acid  manufacture,  it  is  stated,  will  not  be  begun 
again,  even  if  no  Government  regulation  should  he  made 
to  prevent  it. 

It  was  generally  believed,  as  the  result  of  experiments, 
that  moist  picric  acid  would  not  explode,  but  would  only 
burn.  The  catastrophe  at  Griesheim  shows  only  too  clearly 
that  there  are  circumstances  under  which  this  is  not  the 
case.  Prompt  investigation  of  these  circumstances  is 
demanded.— J.  T.  D. 

Explosives;    Manufacture    of   with    Solidified    Oil 

Ger.    Pat.   119,593,    Jan.    7,    1900.      G.    Girard,   Paris' 
Zeits.  angew.  Chem.  1901,  14,  [18],  449. 

A  potash  or  soda  soap  with  a  vegetable  oil  or  resin  oil  is 
dried  at  120-130°  C,  added  to  the  oil  to  be  solidified,  to 
the  extent  of  10—15  per  cent.,  the  whole  well  stirred 
heated  to  150°— 170°  C.  for  two  or  three  hours,  and  filtered' 
if  necessary.  At  the  ordinary  temperature  the  product  is 
a  plastic  solid,  but  at  S0°  C.  it  is  liquid,  and  can  be  mixed 
with  chlorate,  perchlorate,  or  nitrate,  as  desired.  The  oil 
itself  may  form  the  combustible  constituent  of  the  explo- 
sive, or  there  may  be  added,  at  will,  uitro  or  azo  compo.mds 
mtro  ethers,  or  any  mixture  of  them.— J.  T.  I). 

Nitrocellulose;  Researches  on  the  Stability  of  W 

Will.     Mitth.   a.  d.   Centralstelle   f.    Wissensch.    Teehn' 
L  ntersuchuugen   Neu-Babelsberg  bei   Berlin,   1900    T-'l 
5—24.  '  L_J' 

After  enumerating  and  criticising  the  methods  at  present 
employed  to  determine  the  stability  of  nitrocelluloses  th  • 
author  describes  a  new  method,  based  on  the  quantitative 
estimation  of  the  nitrogen  evolved  (as  oxides)  when  the 
guneotton  is  heated  at  a  definite  temperature  (135J  C.). 
The  results  so  obtained  are  plotted  in  curves  to  illustrate 
the  effects  produced  by  various  conditions  of  manufacture 
and  to  show  the  relationship  between  this  method  of 
examination  and  the  results  given  by  other  well-known 
test  methods. 

The  figure,  page  611  (Fig.  1)  diagrammatical! v  represents 
theapparatusemployed.  The  sample  of  guneotton  (2 '  »rm<  ) 
packed  in  a  glass  tube,  a,  15  mm.  wide  and  10  cm  "hi>b  is 
heated  by  the  oil-bath,  6,  at  a  constant  temperature"  the 
nitrogen  oxides  so  produced  are  swept  over  ignited  copper 
d,  where  they  are  reduced,  and  the  nitrogen  is  retained  in 
the  measuring  tubes,  g.  Care  must  be  taken  that  the  acid 
decomposition  products  do  not  condense  in  any  portion  of 
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(he   apparatus.     The  air  in  the    whole    apparatus  is   first 
ed  bj  a  stream  of  carbon  dioxide  issuing  from  the 

generator,/",  through  the  scrubbers,  e,  and  this   stream   is 

maintained    throughout    the     experiment,    the     gas    heing 
ed  at  the  end  of  the  system  bj  strong  soda  solution. 
To  guard  against  the  danger   of  explosions,  which  occur 

repeatedly,  the  tube  a  and  oil-hath  A  are  surrounded  by  a 
isiug  with  walls  composed  of  iron  p'ate  and  strong 

As  raw  materials,  an  untreated  cotton,  similar  to  that 
commonly  employed  in  the  gun-cotton  industry,  was 
obtained,  the  effect  of  special  chemical  treatment  being  not 
> it  sufficiently  well  known  to  risk  its  possible  influence 
in  the  course  of  the  experiments.  The  composition  of  the 
nitrating  aeid  is  indicated  in  the  paper  by  a  compound 
fraction  (see  curves  at  end),  iii  which  the  unit  represents 
the  amount  of  water  present  per  100  pan-,  and  the  fraction 
-  the  rjtio  of  HjSOj  (numemtoi  !  tu  HM)  ; denomi- 
nator) in  the  remaining  portion  ;  thus  4±  is  an  acid  mixture 
containing  -1  per  cent,  of  water,  72  per  cent,  of  sulphuric 
acid  and  24  per  cent,  of  nitric  acid,  i.e.,  the  ratio  of 
Iter  subtracting  the  water,  is  ;i-  3  is  to  1. 

To  nitrate  the  cotton  it  was  placed  in  a  centrifugal 
machine  at  15'  to  20°  t".  with  50  volumes  of  the  nitrating 
acid,  and  stirred  after  1(1  minutes  to  prevent  local  heating. 
After  one  hour  the  acid  was  drained  off,  the  remainder 
removed  by  whirling,  and  the  cotton  then  washed  with  at 
least  100  volumes  of  cold  water,  which  washing  was  renewed 
I  ight  days.  It  was  then  cut  into  lengths 
about  2  mm.  long,  washed  again  for  eight  days,  and  finally 
centrifugalised.  As  thus  prepared,  it  was  used  for  most  of 
the  experimental  steps  of  purification.  For  example,  if 
boiled    nitrocellulose    were    required,    the    centrifugalised 

Plate  1. 


product  would  be  taken  and  boiled  in  an  enamelled  iron 
vessel  together  with  distilled  water  and  lo  per  cent,  of 
precipitated  calcium  carbonate,  the  water  level  being  kept 
up  by  further  addition-  of  distilled  water,  as  required. 
The  brownish  licpi<  r  was  drained  off,  the  cotton  washed 
with  distilled  water  for  4s  hours,  drained,  and  dried  on 
filter  paper  at  a  temperature  not  exceeding  10  ('. 

-ults  plotted  incurves  are  here  given    in    full,  in 

order,  and  to  show  (1)  the  influence  of  the  composition  of 

rating  acid  on  the  speed  of  nitrogen  evolution, «'.«., 

osition  of  the  nitro-cellulose,  rid'    Plates  l  and  2; 

'2)    the   effect   of    incomplete    purification    on   -peed    of 


decomposition.  Plates   :i   and    I  j    (:)1  the   relation 
quantitative  decomposition  and  the  results  obtnini  ri 
usual   tests.  Plates  :,,  6,  7(1,  lb;   (I  )   the  effect  on  the"  r. 
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Plate  4.     (For  riate  5,  see  page  CIS.) 
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of    decomposition   caused  l>y    the    use   of  i 
peratures   during   testing.    Plates   8,   9, 
regular  decomposition  of  nitrocellulo-<    purified  * 
limiting   slage,  ihe  existence  of  which 
the   course  of   this   work,  Plates   II,  12a,  an 
chief    deductions    are    summarised    under    I 
beads  : — 

Relation     of    Stability    to    Nature  ol 
used. —  Brunswig  has  established  by   other   i 
the  time  of  appearance  of  the  first   ti 
products   is  a  (iiuc-tion  of   the  nitrating 
cl.ar  that  under  similar  condition-  and  will  -■ 
ratios,  the  speed  of  decompo 
amount  of  water  used, 
greater.      In    I 'late   1,  for  exanij 
containing  1  per  cent,  of  water,  pro, 
easih  ,    the    product   of    19j 

highly  stable. 

.Again,  under   similar  condition-  i 
decomposition   depends   on  the  relation  1 


,  ieoi.]        THE  JOURNAL  OP  THE  SOCIETY  OP  CHEMICAL  INDUSTRY. 


613 


Pi 

AT1 

7« 

isjrrparison  between  Nitrogen  Separation. 

and  Explosion  test. 

Nitration  Actd '$y. 

1 

Nitratipn  Product. 

j  irashi 

'■d  cola;    red   vapour 

i     <V 

% 

\xp 

.fZ 

■(■ 

'    ltd  30  hours ,    ^ 

<i 

:■■ 

- 

teu'C 

$ 

I-  I 

/.: 

■  ■ 

■■ 

tA'c 

V 

1SO 

' 

/:. 

;■ 

• 

tasfi 

t 

. 

V 

J 

'"  0 

.. 

/ 

< 

1 

/ 

I 

I 

/ 

) 

/ 

A 

4 

— 

1 

t 

-  t 

.,  t 

z 

J   L 

i  •  • 

LT 

J 

'■••' 

J 

/ 

/ 

_ 

+ 

■  ': 

A 

^ 

-' 

y 

.i 

/ 

f 

.   J 

i 

JL 

r 

-IX- 

f  I 

*  W   H  6 

■     ." 

>    l: 
I 

■  i. 
'  ire 

v  a 

'iflL 

•  .::■ 

I  « 

'  IS. 

~.      9 

.'  ?i 

0  Zii 

Pi  vi u  7A. 


n]    '    1  /J   1  J,  '    '  -  '"'    I    '• 

Comparison  octireen  Nitrogen  Separation  and 

1 

1  Stebila)  test   Xgt 

<36°C. 

litration  Acid  'O 

Wratio 
| 

jae/cT 

1 

(/On 

.-■. 

. 

d  cold, 

vapours  c 

/cer  #- 

Qtwut&s 

2J  Boiled   3l 

hours 

» 

'' 

0 

" 

i 

9 

/t. 

« 

" 

•' 

,'i' 

B 

V 

«sa 

- 

« 

- 

w 

1 

f) 

< 

. 

f  . 

/i 

! 

I 

i 

/I 

I 

; 

i 

I 

/ 

I 

n 

4 

i 

— 

-/ 

.' 

j 

/ 

1 

! 

^ 

1 

/ 

4 

1$ 

o 

4 

4 

^J 

4 

t 

o 

"t 

v 

_r 

,^ 

-* 

^4 

^ 

J 

A 

a 

-+ 

_j_ 

/S    39    K  €0    75  SO   tX  HO  -3S  -tS-J-tSS  *W  /PS  r<0  SSS  2i0  ZS5 
Tim?.  i'r  Mini 

a  2 


614 


THE  JOURNAL  OF  THE   SOCIETY  OF  CHEMICAL  INDUSTRY.       Uuneao.Wl. 


l'i.ATK    S. 


30        60       90       120      1SO      ISO       210      2W     2)0     JOO     3JO     J60      390      *20       ISO     MO      SIO     SW    570    S°° 

Time  m  Minutes 


fane  29.1901-] 

THE  JOURNAL 

OP 

THE 

SOCIETY  OF  CHEMICAL  INDUSTRY.                   015 

Plate  3. 

'              >  juration  i  Iodide  of  Z/i£  starch  '  ■: 

An  Increase  of  H_S(P,  increases  the  speed,  a-;  is  evident 
|    from  Plate  S,  where  the  steep  carves  have  the  acid  rat  o 

Relation  between  Stability  and  Mode  of  Preparation. — 
Plates  3  and  4  indicate  that  insufficien         1         lowers  the 

i 

/ 

i.   1.   1.1     1     I.    1     I 

' 

^h/y  washed  co,' J  T*$t  at 

stability.    These  experiments  were  conducted  with   boiled 
gun    ottons,  and  there  appears  to  lie  a  limit,  beyond  which 
ii  tiling  does  not  farther  increase  the  stability. 

" 

£ht/a/£r&/tixrs,  fast  6  Kwtfa 

1 

* 

1 

" 

.  1 

■     1     ' 

rhe  relation  of  stability  to  the  degree  of  comminution 

'. 

1 

A    ■ 

'    1    „ 

slight,  contrary  to  the  general  view  that  only  finely  divided 

cotton  can  be  efficiently  stabilised.     Similarly  the  effect  of 

to  be  slight. 

<) 

f 

/ 

Method  tnul  other  Methods.— Ho  definite   relations   wen 

1 

V 

established  between  the  speed  of  decomposition  and  (1)  the 
actual   nitrogen  contents  ;  (21  the   solubility  of  the   nitro- 
cellulose in  ether-alcohol  (2  :  1)  ;  or  (3)  its  viscosity. 

Plate  5  shows  that   a  nitrocellulose,  which   gives   a  slow- 

'1      ■ 

i 

.y 

t 

A 

i 

' 

tj 

> 

reaction   to   the   zinc-iodide-starch    test    also    decomposes 
-.lowly.     The   iodide  test,  however,  is  largely  influenced  h\ 
the  presence  of  imparities,  and  it  may  be  markedly  affected 

_./ 

t 

by  washing  the  gun-cotton,   whilst   the  speed   of  nitrogen 
evolution,  under   similar  conditions,  is   not  correspondingly 
altered   (compare   Plate   (i).      There   is   greater   harmonv 

/ 

1 

;,j 

A 

/ 

between  the  quantitative  method  and  the  ordinary  decom- 

, 

position  tests,  as  Plates  ,a  and  76  show  clearly. 

Results  of  the    Quantitative    Method   at   various    Tem- 
peratures.— In   Plates   8  —  12  are    exhibited  the  results  of 

/ 

varying  the  temperature  of   decomposition,  in    which   ex- 
periments  larger  quantities  of  gun-cotton  were  employed. 
In  conclusion,  the  author  considers  that  the  best  definition 

|   . 

// 

/ 

and  test  of  a  stable  nitrocellulose,  is  that  it  should  give  off 
at  a  high  temperature  equal  quantities  of  nitrogen  in  equal 
times.     For  the  purposes   of   manufacture,   it  is    specially 

j    important   that  the  material  should   be  purified  to  its  limit, 

1 

' 

z 

r+ 

:  * * 
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s    to  Bi  las  as  m  ks  uo  m  ut   jts  tw  ls$ 

!'/rr:e  }h  Minut&s 

auucnce  of  other  manufacturing   conditions  which 
it  increase   the   stability   will   be   considered 
1.  L.  J. 


• ;  Ignition  Temperature  of .  F.  Eydmann,  jtin. 

' .  filial.  Pays-Bas,  1900,19   401,  through  Chem. 
1,25"[15],  129. 

is   placed  under  water  in  a   test-tube   of 

the   test-tube  is  closed  with  a  cork  with 

sanying  a  thermometer  and  two  tubes,  one  of 

■s  marly  to  the  bottom  of  the  tube.     The  test- 

-  in  a  larger  vessel,  tilled  with  water,  which  can 

During  the  experiment  the  water  or 

-phorus  is  gentlv  agitated  by  passing  a  current 

i   through   the   tubes.     As    soon   as   the 

-ts,  the  thermometer  dips  into  it.     According 

-i  i  riments,  the  ignition  point  of  phosphorus  is 

atmosphere  of  gas  be  air,  pure  oxygen, 

:!uted  with  carton  dioxide,     '['he  concentration 

!  '>  lias  no  effect  upon   the  ignition  temperature 

res.— J.  F.  B. 


Picric  Acid}  Process  for  Manufacturing . 

WengluiuYr. 

See  under  IV.,  page  570. 

PATENTS. 

Explosives.  J.  de  Macar,  Embourg,  Belgium.  Eng. 
Pat.  10,456,  June  8,  1900. 
\  i  imis  of  new  explosives  is  made  by  mixing  lead  nitrate 
with(l)  derivatives  (if  phthalie  acid  ;  (2)  sails  of  derivatives 
of  phthalie  acid  ;  (3)  uitro-hydrocarbons  such  as  dinitro- 
benzene  or  dinitronaphthalene  ;  (4)  azo-derivativeg,  such  as 
azobenzene,  amidoazobenzene,  or  diamidoazobenzene ;  (■>) 
the  combinations  formed  between  the  nitrous  derivatives  of 
tie  hydrocarbons  and  the  azoderivatives  ;  or  (6)  the  nitro- 
celluloses.  Mixtures  containing  lead  nitrate  and  17  per 
cent,  of  dinitroxylene,  10  of  amidoazobenzene  and  45  of 
dinitroeellulose  respectively  are  qnoted  as  examples. 

— E.  W.  W. 

Smokeless  Explosives  or  Colloids;   Making .    J.  B. 

Bernadou,  Philadelphia,  U.S.A.  Eng.  Pat.  2253,  Feb. 
1,  1901.  Compare  Eng.  Pat.  11,567,  June  2(3,  1900 
(this  Journal,  1900,  851). 

A  colloid  powder  consisting  of  nitrocellulose  insoluble  in 
ether-alcohol  and  containing  a  higher  percentage  of  oxygen 
than  that  of  the  pentanitrate,  is  claimed  together  with  a 
process  for  manufacturing  it  by  cooling  a  mixture  of 
insoluble  nitrocellulose  and  ether  to  a  temperature  below 
that  required  to  freeze  a  mixture  of  95  per  cent,  (by  volume) 
absolute  alcohol  and  water.  At  such  a  temperature  the 
nitrocellulose  is  dissolved  or  colloided  by  the  ether,  and  the 
residue,  after  drying,  may  be  used  as  a  smokeless  powder 
or  as  a  cementing  agent  for  binding  together  other 
ingredients  of  such  powders.  Any  ordinary  form  of  closed 
mechanical  mixer  fitted  with  a  cooling  jacket  can  be  used 
for  gelatinisatiou  and  kneading. — E.  W.  W. 

Explosives}     Manufacture    of  .       3.    V.    Skoglund, 

BrooklyD,  U.S.A.     Eng.  Pat.  5231,  March  12,  1901. 

A  METHOD  of  manufacturing  an  explosive  mixture  of  salts 
containing  a  high  percentage  of  ammonium  nitrate,  from 
sodium  nitrate  and  ammonium  sulphate.  About  equal 
weights  of  the  commercial  salts  are  dissolved  in  water,  the 
solution  cooled, and  the  crystals  of  sodium  sulphate  removed. 
To  the  mother  liquor  a  compound  such  as  calcium  nitrate 
which  forms  au  insoluble  sulphate  is  added.  After  removing 
the  precipitated  sulphate,  the  liquid  is  evaporated  and  a 
residue  containing  a  large  proportion  of  ammonium  nitrate 
obtained.— E.  W.  W. 

Explosive  Charges  for  Guns.     R.   W.  Scott,  Philadelphia, 
(J.S.A.     Eng.  Pat.  5204,  March  12,  1901. 

This  invention  relates  to  a  method  of  retarding  the 
combustion  of  a  gun  charge  by  temporarily  protecting  a 
portion  of  the  charge  from  ignition,  by  inserting  a  barrier 
of  combu.-tible  material.  Tlie  lattir  may  be  made  of  a 
plastic  explosive  substance  moulded  into  an  envelope  or 
sheath,  wholly  or  partly  inclosing  the  charge,  or  may  be 
used  to  coat  the  grains  of  the  charge,  or  in  a  variety  o I 
other  ways,  according  to  the  object  to  be  attained.  By 
this  means,  it  is  stated,  the  chamber  pressure  is  greatly 
reduced,  owing  to  the  slowness  of  ignition,  and  the  strains 
distributed  throughout  the  bore  of  the  gun,  since  the 
projectile  has  traversed  a  poriion  of  the  barrel  before  the 
rapid  combustion  of  the  charge  occurs.—  E.  vV.  W. 


XXIII.-ANALYTICAL  CHEMISTEY. 

APPARATUS,  ETC. 

Ore    Sampler ;     The    Calkins    Umpire   .     Eng.    and 

Mining  J.    1901,  71,  [17],  534. 

I.n-  the  accompanying  figure  is  shown  a  sestional  view  of 
the  "  Calkins  umpire  ore  sampler,"  by  means  of  which,  it  is 
claimed  that  100  lb.  of  crushed  ore  can  be  reduced  to  an 
assay  sample  in  10  minutes,  and  smaller  quantities  of  from 
1  to  10  lb.  can  be  accurately  sampled  to  4  oz.  in  1  or  2 
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minutes.  The  machine  is  ■')  feet  7  ins.  higli,  and  weighs 
.">;.  lb. ;  it  can  be  easily  ami  thoroughly  cleaned.  The  upper 
and  lower  buckets  ore  revolved  in  opposite  directions  bj 


means  of  gear  wheels,  and  the  hopper  is  continually 
agitated.  E  ich  bueket  is  divided  into  four  divisions,  two 
being  closed  and  two  open;  therefore,  if  1C  lb.  of  ore  he 
fed  iDto  the  machine  from 
the  hopper,  8  lb.  will  remain 
in  the  upper  bucket,  4  lb.  in 
the  lower  bucket,  and  4  lb. 
or  one  quarter  of  the  original 
amount  will  pass  into  the  re- 
le  at  the  bottom.  By 
repeating  the  operation,  the 
original  sample  may  be  re- 
duced to  -p,,  ^,  ■s^-s,  &c,  as 
d. —  A.  :>. 

Fat-Extraction   Apparatus. 
W.  Jerwitz.  Chem.  News, 
1901,  83,  [2164],  229. 
The    author    refers   to    the 
difficulty,  when  using  ether 
in  a   Soxhlct   fat-extraction 
apparatus,    of    obtaining   a 
joint  between  the  con- 
i  and  extractor,  and  he 
claims  that  this  disadvantage 
is  overcome  in  the  apparatus 
which   he    has  devised   and 
which   is  shown   in   the   an- 
nexed    figure.        The    two 
clam]  -   of  5]  ecial  construc- 
tion  which   arc  provided  for 
ith  the  apparatus,  give 
a   solid,   safe,   I  ut  not  abso- 
I  rigid  grip.     The  stop- 
pi  i    II   and    the   connection 
between  the  condenser  and 
the  flask,  F,  arc  secured  by 
means  of    spiral    springs  as 
shown.       When    using    the 


apparatus,    the    cartridge    containing    the    material   to 
extracted  is  placed  in  A.  the  stopcock  B  is  closed,  and  ctli 
poured   into   A,  till  it   reaches  to  about  K,  after  wl 
stopper   II    is  inserted  and  secured  by    the  springs.    T 
siphon    is    set   working   by    opening    15,   and   the  ethen 
solution  of  the  fal  flows  into  1".     The  flask,  F,  is  heated 
a  wnter-hath,  in   which    it   is   allowed  to  hang   IV, 
advisable  to  govern  the  temperature  of  the  bath  by  nic: 
of  a   thermo-regulator      The  ether  distils  off  through  J 
condensed  in  K,  and  flows  back  through  I.  into  A.    Wl 
A  becomes  again  Idled  with  ether  up  to  G,  the  siphon  . 
and  the  ether  flows  into   F.     The  process  is  repeated  u 
extraction  is  complete,  when  the  stopcock  B,  is  closed,: 
the  whole  of  the  ether  is  distilled  off  into  A.     C  isacalci 
chloride   tube  to   prevent    entrance  of  moisture,  whiU 
which  contains  mercury  nets  as  a  safety   valve,  in   the  ei| 
of  the  calcium  chloride  tube  becoming  choked. — A.  S. 


INORGANIC   CHEMISTRY,-  QUALITA  TI 

Sodium  ;  Use  of ,  in  Bloirpipc  Analysis.    C.  L.  I 

J.  Amer.  Chem.  Soc.  1901,  23,  [3],  159—161. 

W.   Hemi'EI.  (Zeits.  anorg.  Chem.  16,  22),  first  made  e 
of  metallic  sodium  as  a  reagent  in  qualitative  anal' 
was  unable  to  obtain  satisfactory  results  on  charci 
the  following  method,  however,  the   author  readily 
a  reduction.      A   small   piece   of  sodium,  .1  or  4 
diameter,  is  hammered  out  flat,  and  the  powdei 
to  he  reduced  kneaded  iut>   it  with  a  knife.     The  i 
placed    on    charcoal    and    ignited,     the     reductioi 
immediately  complete.     The  residue  is  heated  in  li 
pipe  flame,  and  as    the  sodium  oxide  and  hydro 
into  the  charcoal,  any  fusible  metallic   particles  col 
a  button. 

The  reductiou  takes  place  with  silicates,  clilori 
bonates,    borates,    sulphates,    &c ,  as    readilj 
oxides  themselves,  and  in  the  case  of  minerals,  the 
gives  results  nearly  as  certain  as  with  the  pure  sal1 
metals.— C.  A.  M. 


Cobalt  ;   Some  Reactions  of .     E.  Dnnath. 

anal.  Chem.  1901,40,  [3],  137— 141. 


Z, 


If  a  few  drops  of  a  solution  of  a  cobalt  sail 

concentrated    potash   lye    (30   per   cent,    and 

results,  especially  on  heating,  a  more  or  less   iutens- 

solution,  although  a  portion  of  the  cobalt  hydrate; 

remains   undissolved.      The   same   reaction   can   be 

observed   by  adding  a  piece  of  solid  caustic  alkali  to 

solution   of   the    cobalt   salt.      The    blue    solution   i 

obtained  on  adding   any   of  the  cobalt  conn 

are  insoluble  in  water  to  the  concentrated  alkali.     I! 

solutiou  of  cohaltous   hydrate,  this   bin 

oxygen  from  the  air,  and  is  decolorised  with  I 

of  a    brownish-black  deposit   on  the  walls  of  II 

the  change  may  also  be  effected  by  oxidation  with  hj 

peroxide.     The  only  other  metallic  oxid 

solutions    with    the    caustic    alkalis    is   cuprii 

these    solutions    arc    permanent    in    the    air.     Th ' 

solutions  of  the  two  mi  I  ils   can   be  differentiated 

addition  of  powdered  Hochelle  salt.     The  bill 

to  cupric   hydrate  is  not   affected,  or,  if  an] 

intensified,  but  the  blue  solutions  of  cob  Itou 

either   decolorised,   or,    if    concentrated,   arc  cl 

reddish   tint.     Further,  the  addition   of 

decolorises   the   blue    solutions    of   copper  in-' 

whilst  the  cobalt  solution  •  are  changi  d  (0  a  y<  : 

an  intense  brown  where   they  come   In   contact  Wlto 

If  cotrplcte  solution  of  the  cobaltous  h 

may  be  obtained   by  adding  glyci  i 

employed;    the   blue   solutions    BO 

gre<  n  on   oxidation   b\  the  air  or  hjdroj       | 

cobalt    in    the    glyceiin-alkali  ' 

different  condition   from  that  in  the  tai 

In   the   author's   opinion    the   solubility   of 

hydrate     in    concentrated     alkali     and     the 

behaviour    with     tartrates    arc    due    to   differcin  • 

equilibrium  of  the  ions.— J.  F.  1!. 
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UtaUic    Sulphides  ;    Precipitation    of    ,   In/    Thio- 

sulphntc.     K.    Donath.      Zeits.  anal."  Chem.    1901,   40, 
[8],  Ul— 143. 

hor  draws  attention  to  the  great  utility  of  sodium 

lioralpbate  in  presence  of  oiiiier.il   acid  for  the  separation 

copper  ms   sulphide   from  cadmium   and   zinc.     It   may 

mployed  in  place  of  sodium  carbonate  and  sulphur 

r  the  decomposition  of  minerals  containing  arsenic   anil 

itimony  in  addition  to   metals  of  the  copper  group.     If 

•elation  of  a  cadmium  salt   lie  treated  with  an  excess  of 

nmonia  and  then  strongly  acidified  with  acetic  acid,  the 

dition  of  powdered  thiosulphatc  to  the  boiling  solution 

i-  precipitation  of  the  whole  of  the  cadmium  mixed 

th  sulphur  after  half  an  hour's  boiling.     With  a  zinc  salt, 

tber  band,    under    the   same   conditions,    only    a 

nimuru  quantity  of  the  zinc  is   precipitated   as   sulphide. 

tratiou  of  cadmium  and  zinc  by  this  method  i 
initiative,  since  cadmium  sulphide  carries  down  with  it 
quantities  of  zinc  sulphide.  Similar  relationships 
-t  between  nickel  and  cobalt ;  under  the  same  treatment, 
h  long  continued  boiling,  nickel  is  entirely  precipitated, 
:  cobalt  salts  in  the  pure  state  yield  no  sulphide.  But 
en  nickel  -alts  tire  mixed  with  cobalt,  manganese,  or  iron 
iable  quantities  of  these  metals  tire  co-precipitated 
h  the  nickel   sulphide.     The  method  answers  admirably 

the   lapid   and   easy  detection   of   small    quantitii 
kel  in  presence  of  large  quantities  of  cobalt. — J.  F.  15. 

urn  :    Detection  of ,  in  Sulphuric  Acid. 

.d.  Jouve.     Bull.  Soc.  Chim.  1901,  25,  [3],  489— 491. 

1  the  known  methods  for  the  detection   of  selenium,  two 

tive.     Firstly,  the  codeiue  test  (morphii 

lly  applicable),  which  gives  an   intense  blue  coloration 

liuric  acid  solution   of  selenious  acid,  sensitiveness 

Secondly,  the  method  by  which  sulphur  dioxide 

I  into  the  sulphuric  acid,  diluted  with  four  volumes 

i;  warm  solutions  should  be  used.     The   selenious 

reduced,   selenium  being   precipitated    as    the   red 

n  ilication  ;  maximum  sensitiveness  1  in  10,000.     Selenic 

only  influenced  with  difficulty  by  sulphurous   acid, 

•  not  at  all  in  the  codeine  reaction.     The  author  recom- 

U  a   test    (sensibility    1    to    100.000),   that   crude 

ae   should   he   passed   through    the   solution   under 

lion,  when,  if  selenium  be  present,  a  more  or  less 

ed  coloration  results,  due  to  selenium  in  suspension. 

are  two  means: — Firstly,  sulphuric  acid 

sele  lium  in  suspension,  dissolves  the  hitter 

with  a  green  coloration.     Secondly,  the   red 

r  the  passage  of  (\IL,  is  diluted,  and  oxidised  with 

i  .  until  there  is  a  permanent  rose  coloration, 

destroyed  by  -odium  sulphite  in  excess, 

liquid  is  warmed.     The    permanganate  changes  the 

f    am  to  selenious  acid,  then  the  sodium  sulphite  brings 

k  to  the  state  of  selenium,  and,  on   warming,  very  light 

lenium  are  obtained,  which    can    be  collected 

tified    by   the    odour  evolved    on    ignition,   or  by 

ihility  in    alkalis,  and  by  suspension   in  sulphuric 

arming,  producing  the  green  colour  as  above. 

dds  that  the   sensitiveness  as  regards  rapidity 

red    colour   is   increased   if  the  acetylene 

ft  a  vapour  of  hydrochloric  acid.— C.  T.  T. 


INORGANIC  CHEMISTRY.— 
QUANTITATIVE. 

Arid;  Determination  of  Water  or  of  Sulphur 

•  Concentrated  or  Fuming   .     II.    Babe. 

m.  Zeit.  25,  [32],  343— 346. 

1  sulphuric  acid  be  added  to  fuming 
ter  ceases  to  fume  when   the  water  in   the  cou- 
I  added  is  exactly  equivalent  to  the  sulphur 
the  fuming  acid. 

ncentrated  sulphuric  acid,  a  sample  of  known 
approximating  to  that  of  the  sample  to  be 
ontaining  5  per  cent,  of  IF!  >)  is  added  from  a 
e.c.  of  fumiDg  acid,  carefully  shaking  and 
be  fumes  after  each  addition,  till  the  point  is 
It  which  no  more  fuming  occurs.      The  experi- 


ment is  repeated  with  the  -ample  of  acid  to  be  tested.     The 

itages  of  water  are  inversely  as  the  an its  of  the 

used,  so  that  if  24"8  C.c.  of  the  known  acid  and 
30*5  c.c.  of  the  unknown  aei  1  were  required,  the  lattei  con 
I  24-8  X  5  -h  .'id  -"i  «  407  per  cent,  of  water. 
By  a  precisely  similar  pro  ■  ■--,  running  concentrated  acid 
from  n  burette  successively  into  equal  quantities  of  a  known 
and  an  unknown  sample  of  fuming  acid,  the  percentage  of 
m>,  in  the  unknown  sample  can  be  determined. 

The   process  is  easy  anl   rapid,  and  i-   not   affected  by 
ration  or  turbidity  of  the  samples.    For  works  purpo 
it  is  sufficient  to  compare  the  volumes  run  out  of  th  ■  burette. 

nil  volumes  of  the  faming  acids,  as   the  difi'erenei 
density  are   usually  small ;  but    the   densities    can    be  deter- 
mined and  calculations  by  weight   mad.-   where   necessary. 
(Iret't  care  must  of  course  be  taken  to   preserve   the  known 
-tandard  acids  from  poss.blc  alterations  of  composition. 

—J.  T.  D. 

Xitric  Acid  in  Alkali  X Urates:  Detection  and  Determina- 
tion of .     E.    P.  l'erman.     Chem.   News,   19ul,  83. 

[2161], 193. 

If  an  alkali  nitrate  be  heated  gently  with  certain  sulphates, 
for  instance,  with  lead  sulphate  or  ordinary  alum  (anhy- 
drous), the  sulphate  of  the  alkali  metal  is  formed,  and  red 
fumes  of  nitrogen  peroxide  are  evolved.  In  applying  the- 
method  quantitatively,  the  alkali  nitrate  is  heated  with 
anhydrous  potash  alum,  at  first  very  gently,  and  finally  to  a 
low  red  heat  for  one  or  two  minutes.  The  residue  consists 
of  alkali  sulphate,  together  with  alumina  and  excess  of 
alum,  nitrogen  peroxide  and  oxygen  having  been  expelled. 
The  loss  in  weight  may  be  calculated  as  X  '  I  . 

The  author  has  obtained  the  following  results  : — Percent- 
age of  N03  in  IvN'O.,:-  Found  6T5,  61-2,  and  61-3; 
calculated,  61-4.— A.  S 

Nitrates  in  Waters}  Determination  of ,  fVy  Stannous 

Chloride.    II.  Henriot,     Comptes  Eend.  132,  [16],  966 
—968. 

Thk  author  confirms  quantitatively  Divers  and  Hag  a  - 
statement  that  stannous  chloride  in  strongly  acid  solution 
converts  nitric  acid  into  hydroxylamine.  He  applies  this 
reaction  to  the  determination  of  nitrates  in  waters,  as  fol- 
lows :— Prepare  (1 )  a  standard  solution  of  stannous  chloride 
by  dissolving  14  grins,  of  tin  in  hydrochloric  acid,  making  up 
with  strong  hydrochloric  acid  to  a  litre.  Preserve  this  in 
a  n.;sk  fitted  with  a  two-holed  cork,  one  tube  through 
which  communicates  with  a  carbon  dioxide  generator,  and 
the  other,  a  siphon  tube,  communicates,  through  a  rubber 
tube  and  pinchcock,  with  a  10  c.c.  pipette  or  burette,  the 
upper  portion  of  which  also  communicates  with  the  carbon 
dioxide  generator.  Measured  quantities  of  this  solution 
can  thus  be  delivered  without  access  of  air.  The  vessel 
should  he  shaken  before  use,  and  the  first  10  c.c.  should  he 
rejected.  Prepare  (2)  a  standard  iodine  solution  by  (lis 
solving  8  or  9  grms.  of  iodine  and  20  grms.  of  potassium 
le  in  a  litre  of  water.  Standardise,  either  by  thio- 
sulphate  or  by  solution  of  pota-sium  nitrate,  as  below.  For 
analysis,  place  50  c.c.  of  the  water  in  a  125  c.e.  flask,  and 
evaporate  to  dryness  on  the  sand-balh  at  llu  C.  Cool, 
add  10  c.c.  of  hydrochloric  acid  and  10  c.c.  of  the  stannous 
chloride  solution,  close  with  a  cork  through  which  passe-  a 
glass  tube  about  10  cm.  long,  having  an  equal  length  of 
rubber  tube  on  its  outer  end  ;  boil  vigorously  for  10  minute- 
under  a  hood.  Meanwhile  proceed  in  the  same  way  with  a 
blank  experiment.  Remove  the  flask,  pinch  the  rubber 
tube,  connect  it  with  a  carbon  dioxide  generator,  and  allow 
to  cool ;  then  add  10  c.c.  of  water,  a  few  drops  of  starch 
paste,  and  titrate  with  the  iodine.  The  difference  between 
the  sample  and  the  blank  represents  the  stannous  chloride- 
oxidised  by  the  nitrates:  14  [.arts,  by  weight,  of  nitro- 
gen are  equivalent  to  6  >:  127  parts  of  iodine.  Experi- 
ments with  known  amounts  show  always  a  slight  loss  of 
nitrogen,  which  is,  however,  negligible  for  waters  con- 
taining not  more  than  1'5  nigrm.  of  nitric  nitrogen  per 
litre.  Organic  matter  does  not  affect  the  results,  but  any 
iron  should  be  removed  bv  ammonia  before  evaporating. 

—J.  T.  D. 
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■Motion  of .  in    Wrought  Iron   and 

.     by.    .!.  Auu-r.  Chem   -  23,  [3], 

-151. 

:  in  the  ail.  i  and  low  I 

Bar  may  escape  during  the  solution  of  the  sample 

hms,  for  example,  an   ir. <n   which, 

.a  njiia  r.yi'ii  in   the  ordinary  way  showed 

,   i     :r   of  sulphur,  gave  0-012  per  .-  of.,  when  the 

is    made   very   slowly,      lu   evolution    methods 

there  is  a  further  SOUKfl  of  error   due   to  the  escape  of  part 

•  >f  the  sulphur  iu  combination  with  the  carbon.     It  is  shown 

comparative  resu  the  aqua 

slow  solution,  and  the  cadmium  chloride 

i.  t'iat  the  latter  is  sometimes  accurate  ami 

.ml  that   it   is   therefore  not  possible  to  find 

a  universally  true  correction.     The  author  considers  it  host 

test  error  iii  a  series  of  tests,  and   to  apply 

one -ha  I  nount  as  a  correction. 

The  of  iron   oxide   in   the   barium  sulphate  is  a 

Ity  in   the  aqua  regia  method  when  the  precipitation 
le    from   a  solution  not  containing  much   free   acid. 
1  of  cold  precipitation  has  given  low  results 
in  the  author's  hands,  whilst  Blair's  method  of  having  only 
o!  hydrochloric  acid  in  the  liquid  also  gave  figures 
from  0-004   to  0-008   per  cent,  too  low.      By  having  this 
amount  of  acid  (j  e.c).  boiling  for  3d  minutes,  and  allow- 
ing the  liquid  to  stand  over  night,  the   author  found  that  no 
iron   was   precipitated,    and   that   the    precipitation   was  as 
iete  as  in  Blair's   method.     In  all   cases,  however,  he 
recommends  the  addition  of  at  least  0  002  per  cent,  to  the 
result. 

Experiments  are   described  to  show  that  although  aqua 
is  necessary  to  dissolve  high   carbon  steels,  the  hydro- 
chloric acid  must  be  sparingly  used  or  the  percentage  of 
sulphur  will  be  too  low. —  C.  A.  M. 

Bismuth  in  Ores  ;   Determination  of .     A.  W.  Warwick 

and  T.  1>.  Kyle.  Eng.  and  Mining  J.  1901,71,  [15], 
459. 
The  authors  -tat.-  that  the  methods  given  in  text-books  for 
the  determination  of  bismuth  in  ores,  are  either  inaccurate 
or  clumsy  and  laborious.  They  propose  a  modification  of 
the  method  devised  some  years  back  by  Pattison  Mnir, 
and  claim  that  it  is  simple,  accurate,  and  rapid  (a  deter- 
mination can  be  completed  in  40  minutes).  1  grm.  of  the 
finely  crushed  pa-te  is  treated  with  5 — 10  c.c.  of  con- 
centrated nitric  acid,  the  solution  evaporated  to  dryness, 
the  residue  broken  up,  heated  for  a  short  time  with  5  c.c. 
of  nitric  acid,  then  25  c.c.  of  water  added,  and  the  whole 
rinsed  into  a  beaker,  and  made  up  to  about  100  c.c.  with 
hot  water.     5  grins,  of  ammonium   oxalate  or  oxalic  acid 

solution  boiled  vigorously  for  a  few  mil 
and   the    precipitate    washed    twice    by   decantation   with 
boiling  water,  the  washings  being  passed   through  a  filter. 
The  final  wash  water  should  be  neutral  to  litmus,  indicating 
thai  the  bismuth  oxalate  has  been   -    .  converted 

into  basic  oxalate.     The  precipitate  on  the  filter  is  dissolved 
in  5  c.c.  of  hydrochloric  acid  ( 1  t  !),  and  the  filter  washed 
twice  with  water,  the  liquid  in  each  case  being  run  into  the 
beaker  containing  the  main  portion  of  the  precipitate.     The 
precipitate   is   dissolved    by  gentle   wanning,    the    solution 
_    I  c.c   with  "hot   water,  then  neutralised  with 
ammonia,  and  the  precipitate  re-dissolved   by  '1  e  addition 
-light  excess  of  sulphuric   acid    (1  :  4).     The   solution 
titrated    at    70—100°   C.    with    standard    per- 
manganate solution.     Lead,  iron,  copper,  zinc,  arsenic,  and 
tellurium  have  no  influence  on  the  results,  which  are  stated 
to  be  ithin  0- 1  per  cent. — A.  S. 

ysis  :    Quantitative   Determination  of 

.      K.  V  ...     Zeits.  :u  oig.  Chem.  27,  1 — -I; 

1901,  1,  [13],  10C6. 

The  author  finds   that  the  methods  hitherto   proposed  for 

rmination  of  bismuth  do  not  give 

Be  proposes  the  following  method: — 

As  is   used  with  a  total  surface 

•.liout  70  sq.  cm.  and   which   is  so  arranged   that  it  can 


be  rotated  by  a  small  water  turbine.     Quantities  ol 
up    to    about    0'  I    gnu.    can    be    separated    with 
racy  and   certainty,  if  the   solution  contain   1 
of  concentrated    nitric  acid   per   01  grm.   of 

lysed  by  a  current  of  at  least   003   ampere,  the  tier 
trolyte  being  kept  in  motion.     The   time  occupied 
hours;  the  temperature  is  raised  to    .'a:    ('.and   maintain 
at   that  point    till   the  electro!) sis   is  finished.     The 
of  the  current    is  always  2  volts.     The  length  of  lime  t«k. 
for  complete  electrolysis   may  he  reduce  1  by  Using  .-. 
current    strength,  *a\  0-1    ainp,' re.  at   the  beginning 
soon    as    the    precipitate   begins  tn    darken    u 
current   strength    must   be    reduced    to   0-O.j    am; 
maintained  thereat  till  the  finish.     If  the  electrolyte 
kept    in    motion,  superoxide  is    formed,     lief'.: 
the    current,   the   deposited    bismuth    is    washed   with  pui 
water,  and  rinsed  with  alcohol  and  ether. 

If  bismuth    nitrate   be  the    substance  under  examinatlo 
n   may  be  used  with  advantage   as  a  solvent  . 
0-3  grm.  of  bismuth  nitrate  is  dissolved   in  2 — 4  . 
liquid  consisting  of  2  parts  of  water  and  1  part  of  glyceri 
the  solution  is  diluted  to   150  c.c.  and  electrolysed  in  tl 
manner  described  above. —  A.  S. 

Vanadium  in  Sla<;s  and  Cinders:  Determination  of 

('.  H.  Joiict.     School  of  Mines  Quarterly,  1901,  23 
143. 

The  author  gives  a  description  of  Pope's   method  (Trat 
Amei.  Inst.   Mining  Eng.    1899,  372).      A  mixture  of 
grms.   of  the   finely  powdered    slag,   50  grms.   of  sodii 
carbonate,  and  6  grins,  of  sodium   nitrate  is  fused,  a  sm 
portion  at  a  time,  in  a  platinum  crucible,  and  the  filled  m: 
heated  for  1  hour  to  a  very  high  temperature,  by  two  hi; 
lamps.     The   melt   is   digested  in   boiling  water,  and   I 
residue  again   fused,  &c,  in  order  to  effect  the  conipl 
separation  of  the  vanadium.     The  united  aqueous  . 
are   treated    with    alcohol   to  reduce   the  mnngane! 
almost   neutralised  with   nitric   acid,   and   boiled   I 
carbon  dioxide.     The  precipitate  of  alumina  and  silica  n 
retain  some  chromium  and   vanadium.     It   is  tit.' 
evaporated  with  sulphuric  and  hydrofluoric  acids,  thi 
fused  with  sodium  carbonate  and  the  aqueous  extinct  of 
melt  nearly  neutralised  with  nitric  acid,  boiled  fo( 
time,  and  filtered.     The  filtrate  is  added  to  the  main  i 
and  the   whole   made   slightly  acid   with    nitric  acid,  t 
alkaline  with  a  few  drops  of  sodium  carbonal 
few  minutes  and  filtered,  aDd  the  filtrate  treated  with  Inn 
nitrate.    The  precipitate  formed  consists  of  barium  » 
and  carbonate,  together  with  chroniate  and  pbosphftl 
corresponding  elements   are  present.     It  is  colled 
filter  paper  and  the  paper,  with   its  contents,  dige 
some  time  with  dilute  sulphuric  acid.     The  barium  ■ 
is   filtered   off,   the   filtrate  concentrated  to   about   I 
then  made  alkaline  with  ammonia  and  1. 
formation   of   ammonium    metavanadate.     T!i 
then  nearly  saturated  with  solid  ammoniiiu 
200  e  e.  of  a  mixture  of  equal  volumes  of  alcohol  ;. 
added,  and  the  whole  allowed    to  stand  for  s 
a  cool  place.     The  ammonium  metavanadate  •• ' 
Uses  out,  i-  filtered  off,  ami  washed,  first  will, 
solution    of  ammonium    chloride   containing  - 
and  finally   with   alcohol-ether.     The   precipes 
ignited,   treated    with   two    or  three  drop-    of  iiiti 
again  ignited  and  weighed.      In    order  to  obviate  . 
due  to  contamination  of  the  precipitate  with    -mall 
of    phosphorus,   chromium,    or   tung.-tic    acid,    the 
oxide,  V  i  >  .  i.  dissolved  in  sulphuric  acid  (1  :  1),  the  i 
lion  diluted  and  reduced  with   sulphurous  .'aid.      I  I 
of  sulphui  -  expelled   by   boding  in  a  y 

dioxide,   and  the   V._(  >,   re-oxidised  by  titratio 
70° — 80'  C.  with  X/100  permanganate.-  A.  S. 


■t 


Gold  Chloride  ;   New  Method  of  Titratin  i . 

(hem.    Zeit.    Rep.    1901,    25,    [16],    Ml-     Fw>m 

Mittheil.  1901,  33,  128. 
\.  1  j  i  i;  .  ,   ,t.  solution  of  gold  chloride  ai 

aq his     solution    of    sodium    thiostilpliatc   are    | 

About  3—6  drops  of  satura'ed   potassium  iodide 
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,il   to   I  c.c.    of  the  gold   chloride,  producing 

p   brown    colour,   indicating  the  liberation  of  iodine. 

brown   colour   is   then    discharged   by    means  of  the 

urd    ilih.~uliih.iii'    solution,  added   drop   by   drop,   the 

latter  requin  d  for  the  purpose  being  accurately 

off.    The  number  of  c.c.  of  thiosulphate  used  multiplied 

the  titrc  of  tho  gold  chloride  in  percentages. 

example.   I"   decolorise  1  e.c.  of  the  one  per 

chloride  solution,  10  c.c.  of  the  O'l    percent. 

biosulphate  arc  used  ;  the  titrc  of  the  chloride 

-in  c.c.   x    4  =  40  per  cent.,  i.e..  100 gnus,  cf 

iiloriite  contain   Ml  grms.  of  pure  gold.— W.  G.  M. 

Iphide  ;  Deti  rmination  of ,  iji  Illuminating 

C.  Tutwiler.  J.  Amer.  Chem.  Soc.  1901,  23, 
177, 

Ins  shown  in  the  figure  was  devised  by  the 
King  the  progress  of  purification  in  gasworks, 
employed  is  based  on  the  well-known  reaction, 
■Jill  "+  S. 


litis  eousi^ts  of  a  burette,  in  communication 

>toppered  cylinder,  graduated  in  tenths   of 

n  the  burette  itself  there  are  only  two  marts,  one 

c.  and  the  other  50  mm.   from  the   bottom.     A 

ataining  cotton,  is  placed  between  the   gas 

1  the  bnrette  to  arrest  tar. 

ig  a  determination,  the  taps  are  turned  so  that 

omtrjunicate  with  the  burette.     The  g  is   supply 

I  with  A,  or,  if  it  be  crude  gas,  with  M.     After 

'He  bottom  tap  G  is  turned  so  as  to  close  the 

llingbulb  L  is  attached  to  E,  with  the 

the  tap   G   opened,   and   the    mercury 

■  ■  e.  maik.     The  lower  tap  is  now  closed 

e  1 1!  to  A  '  momentarily  opened  to  bring  the 

■ospberic  pressure.     The   mercury  is  next   with- 

',the  burette  disconnected,  and  about   5  c.c.  of 

ition  drawn  in  through  A.     A  standard  solution 

ben  placed  in   C,  and  allowed  to  enter  the 

op,  with  a  shake  after  each  three  or  four 

d   until  the   starch  becomes   per- 

Xhe  difference  between  the  original  quantity 

■  'Ution  in  the  cylinder  and  the  amount  used  eor- 

ivogen  sulphide  in  the  gas.     The  strength 

Ition  should  be  about  O-0017076  grm.  of 

»ne  c.c.  of  this  will  then   be  equivalent  to 

hydrogen    sulphide  in    100  cb.   ft.  of  gas. 

ol   II  >  in  100  cb.  ft.  of  gas  can  be  detected 

X  the  apparatus.— C.  A.  M      ' 


ORGANIC  CHEMISTRY.— QUALITATIVE. 

iffsj  Detection  of ,  Application  to  Indophenols, 

i     I  lamichel  and  1>.  Bayrac.     I  lomptes  Bend.  132,  [14], 
882—885. 

Tin:  method  employed  depends  upon  the  absorption  of 
light  by  solutions  of  the  indophenols  in  alcohol,  ether, 
carbon  bisulphide,  and  ohloroform.  Taking  wave  lengths 
as  abscissae  and  the  transmission  coefficients  aa  ordinates, 
the  authors  obtain  parabolic  curves  convex  towards  the  axis 
of  the  abscissa;.  The  branch  of  the  curve  corresponding 
to  the  red  rays  rises  more  rapidly  than  that  corresponding 
tn  the  green  and  blue.  The  minimum  of  transparency  is 
given  by  the  lowest  point  of  this  curve  ami  has  been 
determined    for   a   number   of   substances.     This    value    is 

pendent  of  the  concentration  fur  all  substances  of  which 
the  absorption  coefficient  is  proportional  to  the  concentra- 
tion according  to  Beer's  law,  but  it  varies  with  the  solvent 

rding  to  a  law  which  is,  however,  different  from  that 
ited  by  Kuudt.  Two  series  of  indophenols  have 
been  investigated,  one  containing  two  tertiary  nitrogens,  as 
for  example  O  :  C6H, :  N .  C,iUi .  N(CH3).,  the  other  in  which 
the  second  tertiary  nitrogen  is  replaced  by  a  primary, 
I  I  :  I '  II ,  :  \  .t'„H|.NTL.     The  authors  have  determined  the 

■  m!  substituting  a  primary  for  a  tertiary  nitrogen  and 
of  substituting  certain  radicles  (OH„  C.:H5,  (CH3)3:CH, 
CH3.CH.:.CH2)  in  the  o-  or  wi-position  in  the  original 
phenol.  They  arrive  at  the  following  conclusions  : — 1. 
The  replacement  of  a  tertiary  by  a  primary  nitrogen  what- 
ever the  solvent,  causes  a  displacement  of  the  minimum  of 
transparency  towards  the  most  refrangible  end  of  the 
spectrum.  2.  An  ortho  substituent  in  the  phenol  from 
which  the  indophenol  is  derived,  whatever  the  solvent, 
causes  a  displacement  which  may  exceed  the  preceding. 
.:!.  A  meta  substituent  causes  a  very  slight  displacement. 
1.  The  method  proposed  by  the  authors  is  applicable forthe 
detection  of  dyestuffs  of  which  the  absorption  coefficients 
follow  Beer's  law.  In  the  ca6e  of  blood  it  is  possible  to 
determine  the  positiou  ef  the  first  black  band,  the  error  not 
exceeding  110th  of  the  distance  between  the  two  sodium 
lines.  With  the  help  of  the  first  two  laws  it  is  possible 
to  determine  the  formula  of  a  phenol,  only  a  very  small 
quantity  being  required  for  the  test.  It  is  only  necessary 
to  convert  the  product  into  an  indophenol  with  a  primary 
or  tertiary  nitrogen  and  to  examine  its  alcoholic  solution. 

— T.  A.  L. 
Griess'    y-Diaminobenzoic    Acid;    a    Reagent,    with    ils 
Compounds,  for  Identifying  Sugars,  frc.     B.  Schilling 
Ber.  1901,  34,  [6],  902-907. 

Although  useful  as  a  reagent  for  characterising  sugars 
phenj  lbydrazine  does  not  offer  a  good  means  of  identifying 
maltose  and  isomaltose  in  the  products  of  the  hydrolysis 
of  starch.  For  this  purpose,  y-diaminobenznic  acid 
[NH2:  NH2:C02H  =  1:2:3]  was  suggested  by  Griess  who, 
in  conjunction  with  Harrow,  described  condensation  products 
formed  by  this  acid  with  various  sugars.  These  compounds, 
which  were  stated  to  be  Well  crystallisabk,  and  hei 
readily  purified,  have  both  an  acid  and  a  basic  character, 
itically  active  in  both  acid  and  alkaline  solution,  and 
do  not  reduce  Folding's  solution.  The  author  give-  a 
method  for  preparing  the  acid,  which  is,  however,  attended 
with  considerable  difficulty,  and  has  examined  the  action  of 
it  on  glucose,  maltose,  isomaltose,  and  lactose.  With 
glucose  and  maltose  the  results  obtained  agree  with  those 
of  Griess  and  Harrow,  but  the  author  regards  the  con- 
densation products  as  benzimidazol  derivatives,  since  by 
the  action  ef  potassium  permanganate,  the  sugar  residues 
arc  split  off  and  benzimidazol  carboxylic  aeids  are  formed. 
With  isomaltose.  no  solid  product  was  obtained  but  the 
existence  in  solution  of  a  condensation  compound  was  shown 
by  the  action  of  permanganate.  Lactose  and  y-diamiuo- 
benzoie  acid  yield  a  compound  forming  small  pyramidal 
crj  stals  melting  at  20(5°  C. 

Against  the  general  applicability  of  this  acid  as  a  reagent 

for  sugars  are  its  difficult  preparation  as  well  as   the   bad 

yields  of  the  condensation  products,  which  the  author  find> 

are  not  readily  purified.      It  may,   however,  in  particular 

«,  be  made  use  of,  as  the  melting  points  of  the  products 
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in   general   more  constant  than  those  of  the   phenyl 
mas. — T.  11.  P. 

Saccharin"  (Benzoi/lstUphonic  Imide)  .-  .W-r  Reaction 

of .     A.  Leva.    Couiptes  Rend. 132,  [17],  1056—1058. 

Eves   very  dilute  solatioDE  iccharin"   give,   when 

treated  with  dilute  copper  sulphate  or  ferric  chloride  and 
hydrogen  peroxide,  n  violet  coloration.  To  5  c.c.  of  a 
eolation  of  saccharin  (say  0*01  percent.)  there  are  added 
two  drops  of  ferric  chloride  solution  made  by  diluting  2  c.c. 
of  solution  of  density  1-075  to  100  c.c.  with  water,  and 
.  of  hydrogen  peroxide  solution  made  by  diluting  1  c.c. 
of  the  10- volume  solution  to  200  c.c.  wi'h  water  ;  the  colour 
developes  in  30  or  35  minutes. 

Saccharin  in  Milk.— To  100  c.c.  of  10  per  cent,  solution 
of  potassium  bisnlphate  add  10  c  c.  of  absolute  alcohol,  and 

into  loo  c.c.  of  this  liquid  pour  50  c'.  of  the  milk  ;  filter 
from  the   precij  in  and   tats,  and  shake  the  clear 

liquid  with  ether.  Separate,  evaporate  the  ethereal  soluiion, 
and  dry  at  90°  C.  Take  up  the  residue  with  .">  c.c.  of  boiling 
water,  allow  to  cool,  and  taste  -,  if  it  tastes  sweet,  examine 
it  for  saccharin  as  above. 

Sacchariji  in  Butter. — Dissolve  the  butter  in  a  mixture 
of  equal  volumes  of  chloroform  and  absolute  alcohol ;  add 
twice  the  volume  of  water,  shake,  allow  to  settle,  and 
separate.  The  separated  chloroform  retains  the  fats  ;  the 
aqueous-alcoholic  solution  contains  the  saccharin.  Evapo- 
rate the  latter,  and  test  as  above.— J.  T.  D. 

ORGANIC  CHEMISTR  Y.—  QUAXTITA  TIVE. 

Nitroso  Group  in  Organic  Compounds ;    Determination  of 
.     R.  Clauser.     lVr.  1901,  34,  [G],  889— 895. 

The  method  consists  in  warming  a  solution  of  the  nitroso- 
compound  and  phenylhydrazinc  in  glacial  acetic  acid  when 
benzene  is  formed  and  nitrogen  is  given  off,  two  atoms  of 
the  latter  for  each  nitroso  group,  according  to  the  following 
typical  equation, 

E.NO  +  C„II,XHXII,  =  R.X:  +  CSH6  +  H30  +  X... 

The  estimation  is  carried  out  in  the  apparatus  shown  in  the 
figure. 


tek^L 


The  3(io  c.c.  flask  R  is  provided  with  a  three-hole  o 
carrying  a  condenser,  tap  funnel  T.and  a  tube  pro\  ii 
i  stop-cock  P.  and  is  connected  with  a  carbo 
supply.     The  tube  connected  with  the  top  of  the  lap 
for  the  purpose  of  preserving  uniformity  of  pressure.     I 
upper  end  of  the  condenser  i-  connected  to  a  Liebi 
apparatus  K,  containing  water,  and  by  means  of  a  tli 
tap  i,i,  to  a  nitrometer  tube.     In  order  to   make  use  of 
apparatus,    01    to    0'2  grm.    of   the   nitroso    com; 
dissolved  in  20 — 30  c  c.  of  glacial   acetic  acid  iu  the  fla 
After  the  whole  apparatus   is  filled  with  carbon  dioxide 
by  passing  a  current   through  for  several  hours,  :i  qUaIV 
of    phenylhydrazinc  (4 — 5   times  the   theoretical  quaDti 
dissolved  in  30—40  c.c.  of  concentrated  acetic  acid  ia 
into   the  flask   by  means  of  the   tap   funnel.     The  curr 
of  carbon  dioxide    gas   is  stopped    and    the  flask   is  get 
warmed,  when  a  vigorous  evolution  of  gas  takes  place, 
the  colour  of  the  solution  turns  red.     The  reaction,  ex<  : 
in  the  case  of  substances  sparingly  soluble  in  acetic 
complete  in  about  10  minutes.     The   nitrogen  remainiopi 
the    apparatus   is  expelled  by    passing  mi  lion  die 
through  for  five  minutes,  until   no   further   ini  i 
volume  of  the   nitrogen   takes  place.     After  standi! 
hours,  the  gas  is  transferred  by  means  of  the  three 
Q  to  a  eudiometer.     A  few  drops  of  benzene  arc  ad 
the  nitrogen  then  is  completely  saturated  with   u 
benzene  vapour,  when  its  volume  is  read  off  in  il 
way.     If  P  be   the   percentage   of   nitroso  groups   in 
substance,  V  the  volume  of  nitrogen   in  c.c,  w  thi 
the  tensions  of  water  and  benzene  at  t"  in  mm.,  «,  thew.   i 
of  the  substance  in  grammes,  b,  the  barometiii 
weight  of  1  c.c.  of  nitrogen  at  0°  C,  and  7GU  nun  ,  I 

p_    3000  a  V  {b-  in 
7B0      28  'i       %!)g 

Ror  substances  soluble  iu  glacial  acetic  acid,  the  m 
is  accurate  within  0'5  per  cent,  but  in  the  case  ol 
substances  in  which  the   reaction   proceeds  very  ttl 
2  per  cent,  error  has  been  observed. — T.  A.  L. 

Ailro   Group;  Applicability  of  a  Volumetric  Melt 

the  Determination  of  the  .     P.  Altmaun.     ,1 

Chem.  1901,  63,  [6,  7,  8],  370—380. 

The  method  is  based  on  the  ready  and  coin]'1 

of  the  X02  group  by  acid  stannous  chloride  solution.     I 

following  solutions  are  used  : — (1)  Stannous  chlori 

grms.  of  tin  are  dissolved  in   strong   hydrochlorii 

solution  decanted  off,   mixed  with  50  c.c.  of  hydi 

arid,  and  made  up  to   1,000  c.c.     The  solution  ol 

should  not  be  accelerated   by  platinum  chloride ; 

resultswould  then  be  obtained.    (2)  Rochelle  sa 

of   anhydrous  sodium  carbonate  and  120  grm 

salt   dissolved   to    1    litre.      Also   filtered    starch   • 

decinormal  iodine  solution,  and  standardised  \\ 

0-2  grm.  of  the  material,  chemically   pure  ai 
dried,  is   weighed   into   a    100   c.c.  flask  and  warmed    I 
10  c.c.  of  thi'   stannous   chloride   solution.     Thi 
then  quickly  cooled  and  made  up  to  the  mark  : 

are  withdrawn,  and  the  Rochelle  sail   soluti 

the  precipitate  just  redissolves,  water  and  star 
and  the  liquid   titrated   with   iodine  solution.     I 
were  obtained  with  nitrobenzene  sulphonatc 
benzoic  acid,  barium  dinitrobenzeue  sulpli 
reaction   cannot  be   recognised   in  tl  nitrop  ■" 

and  Ditronaphthalene  ;  good  results  weir, 
by    titrating    with    permanganate    instead   of 
stannous    chloride     being    standardised 
manganatc  ;    o  -  nitrophcnol,   ;n-dii 
nitrotribromobenzene  sulpbonate,  auiinoi  ium  i 
benzene  sulpbonate,  m  nitrobenzene  sulphonamide,  >v  f 
favourable    results     by    this    method.       Iu    I 
nitraniline,  the  reduction  must  be  effected  bj 
several   hours  in   a   closed    tube    in    the    '.van  i 
method   i-   not    applicable   to  picric  acid,  nitre 
and   similar   compounds,    the  amines   obtai 
arc-  oxidised  by  the  permanganate. 

Ill  practice,  iodine  solution  is  used  first;  if  this 
give  a  sharp  end-reaction,  permanganate  is  tried,  eni| ) 
Rieth's    modification     with    ferric    chloride    - 
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ggO).      If  no  end-reaction  is  then  obtained,   ordinary 
,|-  must  lie  employed.— A.  C.  VV. 

no-Nitrogen  in   Diazo-Amino  Compounds ;  Apparatus 

tor  the  Determination  <■/' .      H.   Mehner.     J.  prakt. 

101,  63,  [6,  7,8],  304— 307. 

mipt   end    Reiuders    deeomposed    diazo  - amino- 

I  >  boiling  with  dilute  sulphuric  acid  in  a  small  flask, 

in  which  the  air  had  been  expelled  by  carbon  dioxide,  and 

the  nitrogen  over  caustic  soda  in  a  eudiometer 

29    1369).     During  the  lung  time  required  to  replace 

■    ;iir  completely   by  carbon   dioxide,   diazo-ainino    com- 

i|  nds  are    transformed   to    some  extent   into    amido  azo 

id*.     The   author  has  devised  a  simple  apparatus 

:    to  obviate   this  small   error;   the  substance  is  not 

contact   with    the  acid   until    the  evolution  of 

may  commence,  thus  strong  hydrochloric  acid  may 

-eil,  aud  a  more  rapid   reaction  obtained.      Under  these 

litions  amido  azo  compounds  are  not  produced. 


<?*\ 


/ 


_*.  to  the 

r  pump 


Iq  we  COi  qenwaluc 


tannin,  to  see  what  relation  the  results  might  have  with 
those  obtained  by  the  Loewenthal  method  and  the  hide- 
powder  method  as  now  used  by  the  I.A.L.T.C.  The 
following  table  gives  the  results  obtained  by  analysing  a 
known  mixture  of  gallotaunin  and  gallic  acid  : — 


nick-walled  test  tube,  10 — 12  cm.  long,  and  3   cm.  in 

losed  by  a  rubber  stopper,  through  which  pass 

■  ■>,  and  the  stem  of  a  tap  funnel.      The  former 

t  off  close  to  the  stopper,  the  latter  is  drawn  out  to  a 

The  tube  b  connects  by  means   of   a  3-way  cock 

with  a  filter  pump   or  with  a  Kipp's  carbonic  acid 

|ltUS. 

:  substance  is  placed  at  the  bottom  of  the  test-tube, 

I  *  of  the  tap  funnel  filled  with  water  to  just  above  the 
|  e  tube  a  closed  by  a  clip,  and  the  air  pumped  out  of 

pantos.      Carbon  dioxide  is  allowed  to  enter,  and 
Iparatus  again  evacuated.    After  repeating  this  process 

II  times,  the  air  in  the  rubber  tube  connecting  to  the 
lieter  is  driven  out  by  a  rapid  current  of  carbon 
(.'.    The  gas    passing  through  the  apparatus   should 

1  completely  soluble  in  caustic  soda.      The  3-way  tap 

l'l,  aud  strong  hydrochloric  acid  admitted  from  the 

i  until  the  test-tube  is  filled  to  the  extent  of  about 

The  liquid  is  dow  heated  to  boiling ;  the  evolu- 

•I  nitrogen  is  soon  finished,  boiled  water  is  then  run  in 

"he  funnel  until  the  apparatus   is  nearly  full.     The 

,:  gas  are  expelled   in   a  few   moments   by   a 

irbon  dioxide.     It  is  stated  that,  with  careful 

■J',  the  accuracy  of  a  Dumas'  nitrogen   determination 

ted,  or  even  exceeded.      The  time  required   is  very 

W. 

Estimation  :  Comparison  of  Volumetric  Methods 
"Its   of  the    -Hide- Powder"    Method.     A. 
Till1"    PaPer  reaJ  before  the  Paris  Conference  of  the 
1900.     Leather  Trades'  Rev.  34;  [786],  27'J. 

■owing   experiments    were    undertaken    with    the 
ng  F.  Jean's  method  for  the   estimation  of 




Icid. 

Gallic 

acid. 

ulial  method,  usinu-  separat  ou  method 
of— 

0-424 

0'527 

n't.-; 
0-4-26 

0«3 
0-495 

0'470 

In  the  subsequent  experiments,  Jean's  method  of  separa- 
tion was  used  with  the  Jean  method  of  analysis,  but  with 
the  Loewenthal  method,  Procter's  method  of  separation 
was  used.  The  following  table  gives  the  results  by  the 
three  methods  : — 


Jean 

Lowenthal 

Procter's  Hide- 

Method. 

Method. 

powder  Method. 

Oakwood:— 

A.  Gallotannic  acid  . 

iva 

166 

27'0  tannins. 

4'7 

2-8 

13*0  non-tannins. 

B.  Gallotann  c  acid. 

10-6 

25'5 

26'fl  tsnnins. 

*-e 

•i-7 

16'0  non-tannins. 

C.  Gallota c  acid. 

15'5 

17-3 

26 '1  tannins. 

(.allic  acid 

1"J 

2-5 

17'2  non-tannins. 

Mixed  oakwood  : — 

D.  Gallotannic  ai  id. 

I7"4 

'Jl'2 

.'i';'s  tannins. 

5'3 

3-3 

6'7  non-tannins. 

Hemlock : — 

Gallotannic  acid . 

1.V0 

13-2 

28'8  tannins. 

I'D 

1-2 

13'0  non-tannins. 

Solid  quebracho  :— 

Gallotannic  acid. 

3.1'3 

45-8 

58"fi  tannins. 

2*2 

» 

10'7  non-tannin--. 

(See  also  this  Journal,  1901,  159).— J.  G.  P. 

Sugars ;    Influence    of  Salts  on   the   Rotatory    Power   of 

.     J.    de   Kowalski  and  P.   Tomartschenko.     Arch. 

Sc.  phys.  nat.  Geneve,  11,  [4],  294—299.     Chem.  Centr. 
1901,1,  [18],  984. 

The  authors  examined  the  influence  of  the  chlorides, 
bromides,  and  iodides  of  sodium,  potassium,  and  ammonium, 
at  different  concentrations,  on  the  rotatory  power  of  cane 
sugar,  invert  sugar,  and  glucose,  in  the  latter  case  after  the 
multi-rotation  had  ceased.  The  rotation  of  the  cane  sugar 
is  lowered,  and  at  equal  concentrations  the  effect  is  less,  the 
stronger  the  individual  salt  becomes  dissociated.  Also,  for 
each  salt  the  influence  is  smaller,  the  stronger  it  is  dis- 
sociated at  the  corresponding  dilution.  .Similar  results  are 
obtained  with  invert  sugar  and  glucose.  The  laevo-rotation 
of  the  invert  sugar  is  increased  ;  the  dextro-rotation  of  the 
glucose  is  lowered. — A.  S. 

Starch     in    Potatoes  ;     Baumerl     and    Bode's    Method   of 

Determining    .     P.  liehrend  and   H.   Wolfs.     Zeits. 

angew.  Chem.  14,  461 — 465. 

The  authors'  method  of  dete.-mining  the  starch-content  of 
potatoes,  by  the  specific  gravity  of  the  potato,  cannot  claim 
scientific  accuracy,  though  it  affords  good  comparative 
results  and  is  very  useful  in  the  rapid  valuation  of  potatoes 
for  the  purposes  of  the  distillery.  The  conversion  of  the 
starch  into  dextrose  and  determination  of  the  amount  of  the 
latter,  too,  only  gives  the  "  starch-value,"  not  the  actual 
starch  content,  of  the  tuber. 

Baumert  and  Bode's  method  (this  Journal,  1900,  1152) 
consists  shortly  in  completely  drying  the  finely  divided 
potato  substance,  bringing  the  starch  into  solution  in  water 
under  high  pressure,  filtering,  rendering  alkaline  with  soda, 
and  finally  precipitating  the  starch  from  an  aliquot  portion, 
washing  aud  drying  the  precipitate,  and  determining  its 
quantity  from  the  loss  of  weight  on  burning  it  off.  The 
authors  have  subjected  the  method  to  a  searching  investi- 
gation, and  are  completely  satisfied  with  it.     They  suggest 
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thai  the  asbestos-tabes  for  the  filtration  should  he  not  less 

30—22  mm.  in  internal  diameter.     The  si  itch  should 

B  in  a  stream  of  oxygen;  this  is  much  quicker 

convenient  than  to  use  air.     The  author's  figures 

lyses    if    IS   potatoes),   show   a    maximum 

between  the   duplicates  of   0-10   per  cent,  an 

-  running 

34-62  per  cent.)-     M  analysing 

known   mixtures   made   to   imitate    tb  of   a 

•  ■,  the  authors  have  shown  clearly,  in  confirmation  of 

Banmert  and  Bode's  statement,  that  the  whole  of  the  starch 

ind  weighed,  and  that  it  is  precipitated  free 

from 
II  exaet,  though  not  tnpid.     It  will  be  of  the 

greatest  value  for  phys 

of  potato  culture,  as  also  in  the  starch  industry.      It  will  not 

probably  be  ver  !        y  work,  though 

here  the  authors  have  used  it  tor  determining  starch  in  the 

of  sweet  mash,  to  discover  the  amount 

d  starch  ;  for  this  it  is  more  convenient  and  more 

I  than  the  (yet  very  c  method. 

-J.  T.  I). 

Gum  Arabic  i    Valuation  of .     0.  Fromm.     Zeits. 

anal.  Cheui.  1901,40,  [a],  US—   I  3. 
Tiik  first  portion  of  the  paper  to   the  methods 

employed  in  the  examination  of  gam.  These  methods  are 
necessarily  entirely  empirical,  and  the  results  are  only 
irnhle  among  themselves.  The  i  I  -  nations  were 
carried  out  on  tillered  solutions  of  1  0  15  density  at  15°  C, 
it  being  proved  that  these  solutions  always  contained  ahout 
t.  of  dry  substance.  The  observations  include 
-  of  colour,  tendency  to  troth,  and  behaviour  towards 
basic  lead  acetate  and  alkaline  copper  solution.  The  volume 
occupied  by  the  swollen  insoluble  matter  when  allowed  to 
settle  in  water  was  always  noted.  The  viscosity  of  the  solu- 
tions was  determined  by  Killer's  viscosimeter  and  referred 
i".  The  free  acidity  was  testeil  by  titration 
with  decinormal  soda  in  50 c.c.  of  the  solution.  The  acidity 
of  the  solutions  increases  anl  the  vise  sily  decreases  on 
keeping:  standard  conditions  must  therefore  be  observed. 
The  optical  activity.  a„  in  the  1  dm.  tube,  is  generally 
between  —2°  and  —3',  hut  abnormal  variations  between 
the  limits  of  —  1  52'  and  +  9'  8'  are  recorded.  The 
variations  in  optical  activity  are  not  due  to  the  presence  of 
sugar.  Nearly  all  the  samples  were  precipitated  by  basic 
lead  acetate,  and  very  nearly  all  had  a  certain  variable 
enpric  reducing  action.'  The  most  important  facl  ir  in  the 
value  of  a  gum  is  its  adhesive  strength.  This  was  deter- 
mined relatively  by  soaking  sheets  ,,f  standard  unsized 
paper  in  the  solution,  drying  off ,  and  determining  the  increase 
of  weight  and  increfl  ength  of  the  paper. 

From  these  a  "  breaking  length  "  was  calculated,  indicating 
the  cohesion  of  the  dried  gum  a:  ion  to  the  iibres 

i  lie  paper.     The   process    is    somewhat    tedious,   and  a 
ial  chambei  constant  hygtometric 

conditions  in  making  the  tests   of  tensile    strength.     The 
increased  mparted  to  the  paper  was  also  observed 

and  expressed  as  per  cent. 

The  author  draws  his  conclusions  from  the  results  of  the 

dilation  of  several  hundred  samples.     It  is  never  quite 

to  substitute   the   various    ;  I    tests 

for  the  more  tedious  direct   test  of  adhesive  power.     Hut  in 

-   it  is  found   that  if  the   other  properties,  notably 

viscosity,  acidity,  and  laevo-rotation  are  up  to  the  normal 

avers  esive  power  will  also  be  good.     The  author 

di  Enition  cm  his  arbitrary  scale  of  the  normal  valui  a 

of  r  iriations,  whether  above  or  below  the 

illy  indicate  deficiency  in  strength.    Certainly 

in  be   drawn  from 

sometimes  attem] 

The  prices  0f  the  samples   on   the   whole  tended   to  vary 
with  the  adhesii  .though   some  were   found' 

too  dear  and  others   cheap:  the  external  appearance,  how 

iias  an  influence  on  the  price,  which  often  \ 
in  much  wider  limits  than  the  relative  strength  of  the  pim. 
The  author  statf-  thai  no   diffel  lid   be  detected  in 

ihe  different  origin.     The  author's  methods  are 

sufficiently  exact  to  control  bulk  deliveries  against  samples. 


The   tests    show  that  gums   gradually  alter   on  k. 
a    fact   which    is    recognised    in    the    trade   by   the    to 
"  ripeness."     This  alteration    on  storage  is    mark. 
deterioration  a-    regards  strength  ;  the  viscosity  and 
also  decrease;  the  elasticity  is  not  affected.     This  ,! 
tion   is    accompanied  by    an    increase    in    the  quantity 
gelatinised  insoluble  matter. — J.  F.  11. 

Alkaloids ;   Methods  of  Exhausting  Drugs  for  Dcttim 

tion  of .     O.   Liude.     J.    Pharm.   Chin.    19 

[8],  374— 377. 

TilK  author  criticises  and  reviews  the  methods  for  alkalu 
extraction,  and  divides  them  into  two  classes, 

A. — Operations  requiring  no  special  apparatu 

1.  Extraction  by  neutral  solvents,  utilizing  cold  or  i: 
water  as  the  solvents.  To  this  class  may  be  added  metli  . 
where  a  solution  of  sodium  salicylate  is  used  (see  met  . 
for  opium  extraction,  German  Pharmacopoeia,  4th  editu 

■2.  Extraction   by  acid    solvents.     To   this   class 
methods    in  which    very  concentrated   solutions  of  clil  I 
hydrae  are  employed  (.1.  l'harra.  Chim.  1900.  6,  H, 
sec  also  this  Journal,  1900,  5o'JJ. 

3.  Methods    of   treatment    with    alkalis    and    sub 
treatment  by   a   neutral   solvent.     These  methods 
numerous ;    as   bases    there    are    used,    lime, 
magnesia,  ammonia,   oxide  of  leal,   alkali   cai 
solvents,    ether-chloroform    mixtures,    alcoh 
spirit,   benzine,  carbon   tetrachloride,  amyl  a 
alcohol. 

B. — Operations   in   which  special  apparatus  is  r 
divided  into  two  classes  :  — 

1.  Methods  in  which  a  percolator  is  required,  the 
varying  according  to  the  method  (acidulated  water, 
ether,  cie.)  These  method-  generally  exhaust  tl 
perfectly ,  but  they  are  open  to  objection  on  accoui 
comparatively  large  amount  of  solvent  r< 
subsequent  evaporation,  and  thus  introducing  risk  i 
or  loss  in  the  case  of  certain  alkaloids. 

2.  Methods  in  which  extraction  apparatus  i-  i 
Soxhlet,  Harthel,  Tollens).     la  such  method 
drug  is  usually  mixed  with  lime  or  magnesi  i 

to  the  solvent  action  of  ether-chloroform,  &c.  :  or  I 
solvents  to  which  ammonia  has  been  added. 

The  author  concludes  that  methods  based  on  the  en   ] 
ment  of   extraction   apparatus   give  ] 
only  inconvenience  being  that  the  appai 
fragile,  but   there  are   c.itain    very   simple   types  (T(  i 
Harthel);  and  these  d>  not  even  require  the  us. 
as   a    condeusiug   agent,   they   can    therefoi 
in  any  laboratory.    The  quantity  of  drug  to  be  take 
be  equivalent   to    0- 1  grm.   to   U'5  grin,  of 
As  a  solvent,  ether  is  recommended,  as   it  di- 
all  alkaloids,  but  in  certain  cases  (e.g.,  mix  vomie 
form  is  preferable. — C.  T.  T. 

Morphine  ;    Deli  rmination  of ,  by  Means  of  I 

Iodale     and    Arscnious    Acid     in     Alhalim 

C.  Kcichard.     Chem.  Zeit.  1901,  25,  [31],  3-'8— 3- 

In  the  presence  of  acids,  morphine  separates 
potassium  iodate.     The  iodine  is,  partially  at 
peculiar    state    of    solution,    since    tie 
obtained  in  dilute  solutions  is  made  deeper  bj 
of  ammonia.      Aqueous    iodine    •       I 
co'.orisid    by    morphine    salts;  on    stac 
solution  becomes  brown,  but  the  coloration 
by  th  ■  addition  of  excess  of  l  i 
on  th  lassium   iodate  1" 

can     be    completely    i 

ilu'.l   solution  then  gives 
da.     The  dark   c  doration  produci 
not  removed  by  an  alkaline  arsenite,  it  i 
to  extract  the  iodine  by  a  solvent  and  ai 

i    with    the    arsenite.     i  Til' 
suitable  solvent,  it  is  used  until  tie 
the   iodine   solution  is  shaken  h  I 

nid    -larch    paste,    and    the 
titrated    by     ,,',,     X  -iodine    solution.      Three 
morphine  =  1    a  om  of    iodim  .  "f  ,h'   " 

analyses  quoted  are  quite  satisfactory. 


huwttUOi.]        THE  JOURNAL  OF  TEE  SOCIETY  OP   CHEMICAL  INDUSTRY. 


I„  regard  to  the  estimation  of  morphine  by   means  of 

ate   (this  Journal,   I'JOl,    160),  it   has   now   been 

uoniacal  solution   of  silver  chloride   is 

ich   more   suitable,  especially   in  the  case  of   morphine 

drocbloridc.     Very  dilute  solutions  of  morphine  separate 

black  powder  of  silver.     The  reaction  appears 

I    to  the   estimation   of   morphim    in   opium  ; 

jigh-black    silver   is  separated  in  a  few   minutes    from 

i  'st  clear,  filtrates  of  opium  solution.*. 

— A.  C  V7. 

\       ,    on    the    Approximate    Anali/sis  «/'  . 

Gill      Analyst,  1901,  26,  [302],  123      126. 

-   analyses  of  genuine   cloves    (Cnryo- 

.    tabulating    bis    result-'.       Previously 

es  give  water   from  2-90  to  16*39  per  cent. 

■  ZusaiumcusetzuDg,"  &c,  7U)  ;    the   author  finds 

,  the  extremes   being   4-1  mid   7-j   per  cen'. 

h  -   of    powdered   cloves   in   tacito   oi    r 

i|  •huric  aeid  it  was  lound  that  loss  of  weight  continued   to 

ur  for   many   days,   but   that   the   rate   decreased   very 

ilidly  after  the   first    period   of  24  hours,  while   the   arid 

i  tinned  to  grow  ileeper  in  colour  till  it  be  black 

I  carbon  :  the  explanation   being  that    water 

i  U  .'luring  the   first   period,  aud  that    loss  of 

riod  is  essentially  due  to  volatile  oil.     A 

to  suffer  11-45  percent,  total  loss  in  It; 

1  lie  same   sample  lost  3'G.i  per  cent,  in   24   hours 

Ipburic   acid    at    ordinary  pressure,  and    I  -72    per 

"i4    hours   with  only  slight  discoloration    of   aeid. 

author  recommends  that  moisture  be   determined    In 

isurefor  24  hours  over  sulphuric  acid  under  the  reduced 

60  mm.   mercury  :    total    volatile    matter    by 

■  in  a  cutrent  of  dry  air  at   9SD  C.  for   24   1 
increase    of    volatile    mutter    is    observed     after 

■  treatment  with   petroleum   spirit.     2  grins,  of  the 

dlowed  to   stand  at  the  ordinary  temperature, 

lition  of  25  c.c.  of  ether,  until  this  ether  is  evapor- 

>i    then   dried   iu   a   water  oven   at  9S°  (  '.  us   described  ; 

mutter  is  obtained  by  Soxhlet  exttaetion  to 

ht      The    lowe.-t    \alue   for  the  percentage  of 

ud  in   genuine  whole  cloves  is  12'1  percent. 

[includes  that   no   sample  of  cloves  of   good 

yield    hss   than    14   t  er   cent,  of  volatile  oi! 

re.     If  the   total   volatile   matter  be 

rt  by  treatment  with  petroleum  spirit  before  drying 

i '..  this  treatment  being   repeated,  the   minimum 

■n  ut  of  volatile  oil  should  be  16  per  cent. — C.  T.  T. 


tV.-SCIENTIFIC  &  TECHNICAL  NOTES. 

Action  on  Selenium  of  the  Radiation  of . 

B.  Hloch.    Comptes  Hend.  i32,  [15],  914— 9!c. 

lis,  of  resistances  30,000  aud  634,000  ohms 

were  expesed  in  the  dark  to  the  radiation  from 

active  barium  oarbouate  of  activity  about 

"as  gnat  as  that  of  ur.inium.     The  active   salt 

'    '      black   paper,  aud    was   distant   everywhere 

•rj  1  mm.  from  the  selenium  cells      The   resistances  of 

re    reduced   after   ten    minutes   to  29,000  and 

•  respectively  :  an  effect  equal  to  that  of  feeble 

iiht.-J.  T.  1). 


1  i  id.     K.  A.  Hofunnn  aud  E.  Strauss. 
Ber.  1901,  34,  [c],  907—913 

ion   of    their    investigations    on    radio   i 

rated  from  pilch-blende,  broggerite,  &c.  (this 

I,  the  authors   have   obtained   from   the 

rtioi  -  of  the   lead  chloride  prepared  from 

HBIS.  a  compound,  which,  when   converted  into 

dpitated   as    barium    sulphate,   gives   an 

M  85-98.     The  similarity  existing  between  these 

ul  those  of  lead  indicates  that  they  correspond 

it  metal  which  would  hence  have"  the   atomic 

.and  would  occupy  in  the  periodic   svstem 

■'■-■en  tin  and  lead.     Tins   "radio-lead"  sulphate 

ig  action  on  a  photographic  plate  in  the  dark- 


ami  when  acted  on  by  cathode  rays,  il  retains  this  activity 
for  some  weeks.  On  beating  to  redness  for  a  quarter  of  an 
hour  the  activity  suffers  only  slight  diminution.  When  the 
sulphate  was  converted  into  sulph  .  mium 

i    solution  it  was  found  to  be  quite  inactive ;  a  strongly 
active  sulphate  converted  into  sulph  ul.'  in  a  Rose  i  rucible 
hydrogen  sulphide,  aud  then  re-converti  .  was 

i   in  bo  active,  although  to  ti   less  marked    legree  than 
the    original   material.       By    digesting     the    sulphate    with 
aqueous    potassium   iodide,   a    yellow    iodide   i-   obtained, 
which,    under  the    action    of    the    cathode  rays,  exhibits  a 
i  fluorescence  and  superficial  decomposition,  but  does 
(Tec!   a  photographic   plate.    The  pro|  .  ing 

a  to  the  sulphate,  althi 
the  sulphide  seems  to  possess  it  in  a  latent  form.  That  an 
intimate  connection  exists  between  phosphorescence  and 
activity  is  shown  by  healing  the  sulphate  with  sul- 
phur, by  which  means  a  mixture  of  sulphate  and  sulphide 
i-  obtained;  this  mixture  is  caused  to  fluoresce  and  phos- 
phoresce  under  the  n  o     cathode  rays,  but  it  has  uo 

on  on  a  photographic  plate,  whilst  on  converting  the 
mass  into  sulphate  again,  a  material  is  obtained 
which  is  rendered  intensely  active  by  cathode  rays.  The 
idio-leau  sulphate  on  a  photographic  plate  is 
excited  through  sheets  of  paper,  glass,  aluminium,  and 
caoutchouc,  the  last-named  causing  a  spreading  out  of  the 
acti  in.  The  action  on  the  electroscope  coincides  with  that 
of  Becquerel  or  ultra-violet  rays,  the  sulphate  causing  the 
cold  leaves  to  collapse  much  more  quickly  than  if  left  to 
themselves.— T.  U.  P. 

Stannous  Chloride;    Oxidation   of   Solutions   of .  by 

means  of  Free  Oxygen.     S.  \V.  Voting.    J.  Atuer.  Chem. 
Soc.  1901,  23,  [■'*]'.  U9—147. 

Ix  a  former  communication   (J.  Amer.  Chrm.  Soe.  23,  si,) 
it  was  shown   that   there   must  be  a   strict  definition  of  the 
nts  taking  part,  before   it  is    possible  to  determine  the 
constant  of  velocity  or  the  order  of  a  reaction. 

In  the  reaction  between  stannous  chloride  and  free 
oxygen  an  a  celeration  occurs,  and  the  author  suggests 
tii'  that  this  may  be  cue  to  the  hydrochloric  acid  formed 
during  the  reaction  retarding  the  hydrolysis,  or  possibly 
lo  a  catalytic  action  of  the  products  of  the  reaction.  Since 
the  velocity  constants  for  different  series  of  measurements 
show  great  variations,  he  is  inclined  to  attribute  the 
phenomenon  to  cataljtic  influences,  and  in  the  second  part 
of  his  paper  discusses  the  detection  and  qualitative  investi- 
gation of  some  of  these  agents. — C.  A.  M. 

Silver    Oxide ;  Action    of  Hi/droqen    Peroxide    on    . 

Berthelot.    Comptes  Rend.  132,  [15],  S97— 904. 

If  equivalent  quantities  of  well-cooled  dilute  solutions  qf 
silver  nitrate,  sodium  hydroxide,  and  hydrogen  peroxide  be 
taken,  any  two  of  them  be  mixed,  and  the  third  be  then 
rapidly  added,  the  fir-t  result  is  the  formation  of  the  black 
peroxide  Ag202.  This  almost  immediately  begins  to 
decompose,  and  a  rapid  evolution  of  oxygen  occurs,  which 
practically  ceases  when  an  amount  equal  to  the  available 
oxygen  of  the  original  hydrogen  peroxide  has  been  given 
off.  Part  of  this  ari,es  from  the  complete  dissociation  of 
some  of  the  silver  peroxide,  according  to  the  equation 
Agj03  =  Ago  +  Oa ;  but  another  portion  of  the  silver 
peroxide  gives  off  only  half  this  proportion  of  oxygen, 
while  the  resulting  monoxide  combines  with  a  third  portion 
of  the  peroxide  (Ag.n,  =  Ag„0  +  Oj  Ag»0  +  Ag20,>  = 
A?40.,)  to  form  an  intermediate  oxide.  A  third  stage  in 
the  reaction  consists  in  the  very  slow  dissociation  (hastened 
by  rise  of  temperature,  or  by  addition  of  dilute  sulphuric 
acid)  of  this  oxide,  according  to  the  equation  Ag  ' 
2  AgoO  +  O.  Direct  experiments  have  shown  that  this  last 
evolution  of  oxygen  proceeds  from  the  solid  substance,  not, 
us  Baeyer  has  supposed,  from  a  rupersnturated  solution  of 
the  gas  iu  the  suspending  liquid.  When  strong  sole :. 
of  the  reacting  substances  are  used,  or  the  temperature  is 
allowed  to  rise,  the  reaction  approximates  more  and  more 
closely  to  the  complete  dissociation,  Ag203  =  Aga+  Oa. 

--J.  T.  D. 
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/>.  rides:    Production    of  seme  Sew    Metallic .      S.  A. 

1  and  II.  i:.  Moody.  Pruc.  Chem.  Soc.  1901,  17, 
139. 
The  authors  describe  the  formation  anil  properties  of  four 
new  borides,  those  of  zirconium,  chromium,  tungsten,  and 
molybdenum.  These  compounds  were  prepared  by  bringing 
an  intimate  mixture  of  the  metal  with  boron  under  the 
influence  of  a  temperature  produced  by  a  current  of  from 
200  to  27.".  amperes  ami  00  to  75  volts  m  tin-  electric 

furnace.  .  .        , 

Combination  takes  place  in  a  tew  minuies  with  the 
formation  of  compounds  which  are  crystalline,  hard,  of  a 
high  specific  gravity,  not  easily  attacked  by  acids,  and 
Inning  vcrv  high  melting  points.  The  compounds  thus 
prepared  have  the  following  Formula:  ZrsB4l  Crli,  \VB.,  and 

A-  ,  ,      u     -,         c 

.uithors   were    unable   to   produce   the  borides   ot 

•r  and  of  bismuth  in  a  like  manner,  and  it  seems 
therefore  as  if  boron  had  no  affinity  for  tbe  members  of  the 
copper  group,  but  that  it  combines  readily  with  the  members 
.if  the  iron  group. 

TViicco  Smoke;  Chemistry  of •    II.  Thorns.    Sehweiz. 

VYoch.  39,  27  ;   1'harni.  J.  1901,  66,  [1607],  459. 
roi  U  CO   smoke  was  drawn  through  absorption  tubes  con- 
taining caustic  soda,  sulphuric  acid,  &c,  and  the  content- 
of  the  tul.es  subsequently  examined.     The  smoke  was  found 
to   contain    the  bases,  nicotine,  pyridine   (from   the  decom- 

ion  of  nicotine),  and  ammonia,  carbonic,  aDd  butyric 
acids,  (but  no  hydrocyanic  acid),  carbon  monoxide,  and  two 
volatile  oils,  one  of  which  could  be  steam-distilled  from  the 
•tobacco.  In  15,000  grms.  of  tobacco  there  are  6  grms.  of 
this  oil.  It  is  dark  coloured  and  similar  to  a  balsam,  the 
smell  resembling  that  of  camomile  oil.  It  boils  at  295°-— 
315  C,  and  contains  a  phenol.  The  other  oil,  which  is 
extremely  toxic,  is  obtained  by  extracting  with  ether  the 
sulphuric  scid  aDd  soda  through  which  the  smoke  had 
-  d.  20,000  grms.  of  tobacco  yield  75  grms.  of  the  oil; 
it  is  dark  coloured,  has  a  narcotic  odour,  boils  mainly  at 
.,-.,,  —230°  C,  and  contains  uitrogeu  and  sulphur,  and  a 
phenol  boiling  at  190—200°  C.  About  75  per  cent,  of  the 
nicotine  present  in  the  tobacco  passes  over  with  the  smoke, 
part  being  decomposed  into  pyridine  and  other  bodies. 

The  ash  amounted  to  20  09  per  cent,  of  the  tobacco 
burned,  and  18-82  per  cent,  of  this  ash  was  carbonaceous. 
The  mineral  matter  consisted  chiefly  of  the  carbonates  of 
lalcium  and  potassium,  the  phosphates  of  calcium  and 
magnesium,  potassium  chloride,  silicates  and  silica. — A.  S. 

Glucose  and  Galactose ;  New  Derivatives  of  .     W. 

Koenigs  and  E.  Knorr.     Ber.  1901,  34,  [6],  957—981. 
liv  the  action  of  five  molecular  proportions  of  acetyl  bromide 
upon  glucose,  the  authors  have  obtained  acetobromglucose, 
analogous  to  the  acetochlorglucosc  of  Colley.     Unlike  the 
chloro-compound,   acetobromglucose    is  readily  obtainable 
in  the  crj  stulline  form,  and  its  purity  is  thus   ensured.     It 
is  dextro-rotatory,  melts  at  ,s<j     C.,  and  reduces  Folding's 
solution.     With   silver    acetate   and    glacial  acetic    acid   it 
yields  the  pentacetylglucosc,  melting  at  131"  C.     Solutions 
of  the  potassium  compounds  of  phenol  and  0-naphthol  in 
methyl  alcohol   yield  the  corresponding  glucosides.     The 
authors  noticed  the  extreme  ease  with  which  the  bromine 
i-  replaced  by  methoxyl  or  ethoxyl,  by  shaking  acetobrom- 
glucose with  the  absolute  alcohols  in  presence  of  silver  or 
uin  carbonates  or  pyridine.  Tetracetyl  derivatives  of  the 
/3-alkyl   glucosides   were   thus  obtained;  these  are  readily 
-apouified  by  caustic  alkalis  in  the  cold  to  the  /3-glucosides. 
Acetobromglucose  therefore   belongs  to    the  0-series,  and 
the    pentacetvl     glucose,    melting    at     131      C,    is     the    P- 
i-omeride.     In    no    case    would    any    of    the    o  series    of 
glucosides    be    detected.      Colley 's     acetonitrose     [aceto- 
nitroglucose   was   prepared  by   treating  acetobromglucose 
glucose  with  fuming  nitric  acid  in   chloro- 
form solution.     The  nitric  group  of  acetonitrose  is  just  as 
i    placeable    as    the  bromine   of  acetobromglucose, 
in    exactly    similar    manner.     Since    the    pentacetyl- 
glucofe    is     very     easily    obtained,    it     forms    the    most 
reoient    starting    point    for    the    preparation    of     the 


3-glucosides.  The  authors  have  not  succeeded  in  obtaii 
ing  the  isomeric  a  acetonitroglucose.  Further,  startin 
from  pentacetylgalactose,  the  authors  have  prepared 
nitrogalacto.se,  tetracetyl  &  methylgalactoside,  and  finall 
0-methylgalactosidc.  Attempts  to  synthesise  di-saccharidi 
by  means  of  acetobrom-  and  acetonitroglucose  led  to  t 
successful  results. — J.  F.  B. 

PATENTS. 

Oxidising  or    liaising    Chemical   Compounds  to  a   Hn/h 

Oxide;   Process  for   .     U.    Wedge.   Bayoum 

Jersey,  U.S.A.     Kng.  Pat.  2010,  Jan.  29,  1901 

Thi:   patentee   claims  the  use  of  ozone  or  ozonised  air  f 
various  processes  of  oxidation.— T.  A.  L. 


Extinguishing  Fires  in  Vessels  containing  Inftamma! 
Liquids.  F.  Slmuian,  Philadelphia,  U.S.A.  Ecg.  p 
5515,  March  15,  liol. 

A  solution  of  a  carbonate  or  sulphite — preferably  bici 
bonate  of  soda — is   stored  at   the  bottom  of  the  vesi 
where  it  can  be  quickly  discharged  into  it,  ami  sulphuric 
other  acid  is  stored    above  in  a  vessel  from  which  it  can 
discharged  on  the  outbreak  of  fire  within  the  vessel.     I 
carbon  dioxide  evolved  on  the  contact  of  the  acid  with  i 
solution  passes  to  the  surface  of  the  oil  or  other  inSai 
liquid,  and  forms  a  layer  thereon  which  is  slated  to  exch 
air  and  thereby  extinguish  the  Sre.     The  discliar.' 
acid  may  be  effected  automatically  by  the  burning  of  a  c 
or  connection  when  fire   breaks  out  on  the  surface  of 
liquid. — J.  A.  B. 

Ursrarrf). 

Research  at   tiik   Scientific   and  Technicai  Deii 
ment  of  the  imperial  institute. 

Annual  Kept,  of  Imp.  Inst,  for  1900. 

During  the  last  year  a   large  number  of  natural  pi 
derived  from  India  and  the  Colonies,  have  been  - 
to  scientific   investigation  with   the  view  of  utilising  tl  i 
commercially. 

Among  the  investigations  which  have  been  report. 
Government  of  ludia  may  be  mentioned  those  on 
new  fibres,  gums,  tanning  materials,  medicinal  plan 
rubbers. 

Bepirts  have  also  been  made  to  the  Indiai 
on  cerain  special  questions  connected  with  the 
in  India,  of   tanning  extracts  from  those  plains  win. 
proved  to  be  suitable  for  this  purpose,  and  also,  thr 
Commercial  Intelligence  Branch  of  the  Hoard  of  Tl 
connection  with  the  question  as  to  the  competition  I 
natural  and  artificial  indigo  and  its  hearing  upon  tl 
industry  in  ludia,  and  the  possible  improvements  wh 
be  effected  in  this  industry  with  the  view  of  ii 
production  and  decreasing  the  cost  of  this  valuab 
Reports  to  the  respective  Governments  bavi 
on  coal  from  Victoria  (Australia),  clay  from  British  I 
fibres  and  minerals fiom  British  Central  Africa,  rubl 
Zululand,  tbe  ash  of  the  aloes  plant  of  Natal,  mica    m 
Canada,  and  leather  from  Xew  South  Wale-. 

Investigations   have   al-o   been   conducted   with 
medicinal  and  poisonous  plants  from  Kgypt.'    The  I 
Government  having   had    its   attention   frequently  d 
the  poisonous  effects  on   animals  of  a  -mill  veil 
arabicus,  abundant  on   the  hanks  of  the  Nile,  an  i 
tion  was  conducted  in  the  Laboratories  of  the  De| 
on   the    nature   of   the   poison,   with  material  en1 
Egypt    by     Mr.    E.   A.    Floycr,    Member   of   the    1 
Institute    and    Director    of    Egyptian   Telegraphs. 
mystery  attending  the  poisonous  action  of  this  plant  ha-  '■■ 
completely    cleared   up.      In    a   preliminary  communi'  " 
to  the  Royal  Society  by  Professor  Dunstan   sad  III 
(the  Sulurs'  Company's   "Research   Fellow"  alt. 
the  Institute),  it   has   been   shown   that  at  certain  sta 
its  growth,  this  plant,  when   intimately  mixed  with    :' 
develops    prussic    acid    to    a    considerable  extent,     ' 
accounts  for  its  poisonous  effects.     They  have  prove  0 
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iriginates  in  a  glucoside  contained  in  the  plant, 
lich  a  full  account  will  be  given  in  a  forthcoming 


publication  lust  j  oar  of  papi  i>  in  the  Journal  of  the 

fi  ty,  describing  the  result!    of  an  investigation 

ument  of  India  t> t'  Indian  henhaiH',  Hyoscyamus 

has   led   to   the  examination   of  the  same  plant 

indant  in  Egypt.     It   has  bun  proved  that  the 

M  hyoscyamus  is  even  of  more  value  than  the  Indian 

■  I  is  a  source  of  the  pure  alkaloid,  hyoscyamine,  which 

medicinal  agent.     A-  a  consequence  of  these 

lions   a  demand    lias    already   sprung    up    for    this 

ng  chemical  manufacturers. 

increased  facilities  which  are  being  afforded  to 

iciit.   it    is    hoped    that    its    usefulness    to    the 

)  of  India  and  the  Colonies  will  he  still  further 

1.     It   is  now  in  a  position  to  supply  scientilic  and 

formation   in   reference   to   natural  products  of 

■eription  which  are  likely  to  be  of  importance  eider 

ommercial   or    scientific   standpoint    and    tdso    to 

Fcrence   to  the  establishment  or  improvement, 

t  or  the  Colonics,  of  those  industries  which  involve 

-  of  science. 

Soon  n    Imh  strielle  de  Rouen. 

•  been  decided  to  organise,   in   connection   with   an 

•   Art*   applied  to  the  Adornment  of  Tissues 

a  congress  of  Learned,  Technical,  and  Indus- 

.  -  at  Houcn  on  Aug.  19th  next. 

allocations  are  invited,  and  further  particulars  may 

im  the  Secretary  of  the  Socictc   Industrielle 


roBlAH  Gold  Jubilee  Exhibition,  Beniugo, 

1901—2.  :"        ,„   , 

May,  1901. 

Exhibition  Othces, 

Market  Square,  Bendigo. 

iitee  of  the  Victorian  Gold  Jubilee  Exhibition 

mnounce  to   manufacturers  of  chemicals,  chemical 

i,  and  assaying  goods,  that   they  have  made  the 

arrangements   for  bringing   the  manufactures  of 

s  in  these  lines  as  prominently  before  the  public  as 

■ratory  25  ft.   x    16  ft.  is   to   be  provided  by 
School  of  Mines,  equipped  and   stocked  under 
:  the  Lecturer  in  Chemistry  and  Assaying  at 
tution. 

Dry  will  be  provided  with  furnaces,  apparatus, 
:»  fi'r  the  carrying  on  of  assaying  and  chemical 

:  ;ated  near  to  the  metallurgical  and  assaying 
I  ill  do  much  to  make  the  court  an  interesting 
tie. 
xhibi'ors  so  desire  it,  exhibits  such   as  balances, 
crucibles,   platinum    ware,   and   other     articles 
_'  closer  examination  than  can  be  made  in  show 
be  removed,  at  regular  times,  and  in  rotation  (or 
|uest  of  visitors),  to   the  laboratory,  and   there 
that    they   can   be    carefully    examined    by 
ryers  who  may  be  interested  in  them. 
"ill  be  taken  that  the  goods  are  not  damaged  by 
mdling. 
:    case    of    furnaces,   &c,   exhibitors    can    make 
to  have  these  actually  worked  in  the  labo- 

.oods  on  exhibition  in  the  laboratory  will  be 

belled  with   the  name  of   the  manufacturer 

Sneh    labels  should  be  forwarded  with  the 

■ "1  supply  of  circulars  and  catalogues  should 

hil.   for   distribution   frem  the   laboratory, 

are  on  exhibition  there. 

tee  feel  sure  that  manufacturers  and  others 

ciate  the  advantages  that  such  a  method  of 

:  afford  from  an  advertising  point  of  view. 

ription  of  all  exhibits  in  the  way  of 
"tig  goods,  and  chemical  apparatus,  will  be 
H.  C.  Boydell,  B.Sc,  A.O.U.S.M.,  (Lecturer 
Assaying,  and  Metallurgy,  at  the  Bendigo 


School  of  Mines).     Mr.  Boydell  has  bun  connected  with 
mininj    metallurgy    and  assaying  in  many  parts  of  Austra- 
ind  will  particularly  emphasize  Buch  articles  as  are 
new  i"   Australia. 

These   descriptions  will  be  published   in  the  Australian, 

ind  other  mining  papers,  and  also  in  the  papei    o)  mining 

dislrii  Is.      Sketches  of   the    best    and    newest   appliances  will 

also  be  given.     Exhibitors  should  forward  notes  and  sketches 

■a  points  in  their  goods  as  they  wish  special  attention 

drawn  to. 

Exhibits  will  be  carried  to  and  from  the  Exhibition  free 
of  charge,  on  the  Government  railways,  and  musl  reach 
1  o  not  later  than  the  end  of  September. 

Geo.  V.  Aii  i  \. 

General  Secretary. 


flriu  Books. 


The  Extra  Pharmacopoeia.    By  William  Martindalb, 
I  ite    President   and    Examiner  of   the    Pharmaci 
Society,  and   \V.    Wytm   Westcott,  M.B.,  &c.,   H.M's. 
Coroner  for  North-East  London.     Kith  Edition.     II.  K. 
Lewis,  186,  Gower  Street,  London,  W.C.    1001.    10 
by  post,  in.,-.  ;i|/. 

Tins  is  the  10th  edition  of  the  Extra  Pharmacopoeia,  which 
is  of  pocket-book  size  (ined.  24  mo.),  and  contains  preface 
and  subject-matter  filling  5-14  pages,  also  Appendices  I.,  II., 
and  III.,  14  pages;  and  the  Index  and  Posological  Table, 
pages  559 — 664,  and  finally  the  Therapeutic  Index  of 
Diseases  and  Symptoms,  pages  665 — 6S5. 

Merck's  Annual  Keport  on  the  Year  1900.  "Vol.  VIII. 
(Complete  German  Edition,  Vol.  XIII.).  March  1901. 
F.  Boeiim,  16,  Jewry  Street,  I    I  I. 

A  COMPILATION  of  facts  ascertained  during  1900,  and  a 
description  of  substances  which  have,  during  this  period, 
gained  importance  in  the  various  branches  of  medical 
chemistry.  The  book  (Report)  contains  205  pages  of 
subject  matter,  and  ends  with  a  Biographical  Index,  an 
Index  of  Authors,  aud  the  General  Index  of  Subjects  and 
Substances.  Then  follows  an  Index  of  Diseases,  Symptoms 
and  Indications  for  Treatment,  and  finally  a  Tabulated 
Index  of  Approximate  Prices  of  the  Principal  Substances 
(remedies)  specified  in  the  Report. 

Recent  Parliamentary  Publications.  Patents,  Designs, 
and  Trade  Marks.  Eighteenth  Keport  ofthe  Comptroller - 
General.     163.     Price  3rf. 

The  report  of  the  Comptroller-General  of  Patents,  Designs, 
and    Trade    Marks    for    1900    shows    that    the    number    of 
applications   in   respect   of    patents    continues    to   show   a 
falling  off.     In   1S97,   30,952   were  applied  for,  and  these 
have    decreased   annually  to  23,922    in    1900.     The  appli- 
cations  for  designs  amounted  to   16,952  last  year.      The 
applications  for  trade   marks  numbered  7,937  in  1900,  but 
in  spite  of  this  general  decrease,  the  total  receipts  increased 
from  225,701/.   to   226,091/.     The  number  of  applications 
accompanied    by    provisional    specifications     was    18,117, 
which   is  1,912  less  than  in  1S99,  while  those  accompanied 
by  complete   specifications  were  the  most  numerous  ever 
received  in  one  year.     The  number  of  complete  specifications 
filed  after  provisional  ones    had    been  sent   in  was  7,288  in 
1900,  and  the  total  number  of  specifications  was  31,210. 
The  applications  from  England  and  Wales  have  decreased 
from  15,354  in  1899  to  13,775  in  1900,  and  those  from  Ger- 
many have  decreased  from  2,921  to  2,631,  and  for  France 
from  1,031  to  946.     The  United  States,  on  the  other  hand, 
account  for  3,189  instead  of  3,022  in  1899.     The  system  of 
deposit  accounts  for  Patent   Office  publications  which  was 
started  in  June  1900,  has  met  with  a  favourable  reception. 
Eighty-three  accounts  with  a  minimum  of  2/.  were  opened  in 
that  year.     Under  this   system  it  is  no  longer  njcessary  to 
send  the  deposit  of   S</.  in  ordering  a  given   specification. 
Volumes    of    collected     abridgments    relating    to    certain 
selected  portions  of  the  subject-matter  of  a  few  abridgment 
classes  have  now  been   issued   and   placed   in  the    Patent 
Office  Library.     Three   further  guides  to  the  contents  of 
the  library  have  been  published  at  6rf.  a  number,  viz.:  (1) 
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km  to  the  classification  of  French  patent  specifications  -. 
(j)    photography;   (3)   laws  of  industrial   property  and 

Pku-tical    Diction  vuy    ob    EwctatCkl    1\so.ini:ekino 

Chsxistbt    (German,    English,     ami    Spanish) 

Tr.  dry  of  Modern   Machine  Industry,  The 

Fonndn  and  Metallurgy.     By  P.vri   Heyne,  assisted  by 

Dr.  K.  Sini  III  Z-lloflL. 

In  3  volumes: — I.  German — English  —  Spanish.  II.  Bng- 
li^li — Spanish — German.  HI.  Spanish— German — English. 
Gerhard  Kiihtmanu,  Dresden.     II.  Grevel  and  Co.,  London. 

- 

(Trait  Import* 

TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

srERYAiLiN,.  Ditties  on  Dutch  Sugab —  Bbtised 
Bates  in  Bbttish  India. 

The  Hoard  of  Trade  have  received  a  copy  of  a 
notification  (Customs  Circular  8,  of  1901)  issued  by  the 
Government  of  India  on  7tli  May  1901,  imposing,  with 
:  from  1st  June  last,  the  following  revised  rates  of 
additional  dutv  on  sugars  produced  in,  or  exported  from, 
Holland  :— 


Kinds  of  Sugar. 


Bounties  Bestowed. 


Additional 

Duties  to  bo 

Levied. 


Raw  sugar  produced  in 
11  Hand     from 

B  -  -:  refined  from  beet- 
root raw  sugar  pro- 
duced in  Holland. 

Sugar  refined  from  im- 
1  raw  sugar. 


1 '50  florins  per  1 00  kilos. 
of  hard  refined.* 

ITS  florins  per  loo  kilos. 


0-22  florins  per  1C0  kilos. 
in  addition  to  lxmnt y, 
if  any.  allowed  on  the 
raw  sugar  by  the 
country  of  production. 


Ter  Cwt. 
B&  a.  p. 
0    13    3 


o    a 

in  addition  to 
the  counter- 
filing  duty. 
if  any,  on  the 

raw  susrar. 


The  former  rates  were : — 


I  Kinds  of  Sugar. 


Raw  l>-et  sugar 
thru  )*jlari- 

.  n. 

Raw  of  at 

least  96  per  cent,  polari- 
sation. 

R.  lined  beet-root  sugars ", 

Refined      sugar     from  I 

materials  other  than  i 

beet-root  raw  sugar.    ) 


Additional 
Bounties  Bestowed.        Duties  to  be 
Levied. 


i    Hiring    per   100 
kilos,  of  hard  i 
percent.).' 

Jths  of  aliove   bounty, 
or   I  "7655   florii  - 
100  kilos,  of  hard  re- 
fined.' 

florins    per   100 
kilos,  of  hard  refined, 
in  addition  to  a 
rate. 


l'.r  on. 

Rs.  a.    p. 

1    7    0 


S    0 
in  addition 
.     to    above 

1     rate. 


*  The  output  of  refined  sugar  from  raw  is  computed  by  deducting 
from  the  polarisation  of  the  raw  susrar  twice  the  glucose,  four  timas 
t  he  ashes,  and  1 S  per  cent,  for  loss  in  refining. 

ExxtCPTlOH    i  kom    Duty    of    Yinegak    urn    Ligneous 

ACTD     FOB    PbBTHUTIOH     OB    AVTLIl     A.  II.     in    rill. 
Ni.Tiii  niANi.s. 

A  translation  has  been  received  at  the  Board  of  Trade, 
through  the  Foreign  Office,  of  a  Dutch  Boyal  Decree. 
dated  the  15th  nit,  providing  for  the  exemption  from 
excise  and  import  doty,  subject  to  certain  restrictions,  of 

vinegar  and  ligneous  acid  destined  for  use  in  the  preparation 
of  amylic  acid. 

I)i  iy  on  Glucose  and  Moi  it 
In   Committee  of   Ways   and   Mean-   of   the   House   of 
Commons  oU  nth  June,  thr  Chancellor  of  tho  Exchequer 


(.Sir    M.    Hicks-Beach)     moved     a     resolution    eff. 
certain  changes  in  the  new  Customs  duties  proposed 
levied    on    molasses   and   glucose.     On   ino'a 
sugar   and   sugar  extracts   which  cannot    lie   • 
polariscope,  if  containing  70  per  cent,  of 
the  amended   duty   will   be   2s.  9<i.  per  cwt.  j  if  cont 
--      an  70  per  cent,  of  sweetening  matter  and  more 
50  per  cent,    the  duty  will   be  2s.  ;  and   up  to  50  pe: 
the   duty    will    only    be    Is.     The    Chancel 
proposal,   as   embodied   in    the  Finance  Bill, 
these  cases   there  should  be   a   uniform  duty 
duty  upon  glucose   at  present   is   only  Is.  8d.,  aan 
on  the  assumption   that  glucose  contains  40 
sweetening  matter.     But   since  that  calculate  - 
it    his    been     pointed    out    that    solid    glu 
considerably  more  sweetening   matter   than    ; 
and  the   duty  upon   it  will  accordingly  be  raised  to 
Liquid  glucose  also  has  a  higher  sweetening  powi-  : 
Sir  Michael  at   first  supposed,  and  the  duty  upon  it 
increased  to  2s.     The    duties  will  operate  from  llth 
when   corresponding   Excise  duties  will  also  ta  irr 
The  Chancellor  explained  that  some  of  the*, 
necessary  in    the  interests  of  the  revenue,  wbil 
required  in  order  to  put  manufacturers  in  this  count] 
footing  of  equality  with  foreign  producers. 

The   resolution    was   agreed    to    after  some    di«  ■ 
without  a  division. 

The  following  is  the  text  of  the  resolution  :— 

/?<  solved — That  there  shall  be  charged  on 
llth  day  of  June  1901,  the  following  Customs  done 

Molasses  and  all  sugar  and  extracts  fram   • 
cannot  be  tested  bv  the  polariscope  : — 

1  f  containing  70  per  cent,  or  more  of  sweetening 
matter 

If  containing  1-ss  than  70  per  cent,  and  more 
than  5ii  p^r  cent,  of  sweetening  matter 

If  containing  not  more  than  "j"  ]*r  cenl 

sweetening  matter 1 

Gluco,     — 

Solid 

Liquid 

And  there  shall  be  charged  on  and  after  tli 
on  glucose  Excise  duties  equivalent  to 
charged  on  that  article. 

Export  of  Si-iBrrrous  Puepakat* 
Chemist  and  Druggist,  June  IS,  1901. 

The  Custom   House  have  issued  an  order,  A 
relating  to  amendments   in   the  Cole  whicl 
export  of  medical  tinctures  in  bond.     1 
and  256  have  been  cancelled  and  the  followi  . 
snbstituted  :-- 

Paragraph  212. — "Tinctures  or  medicinal  - 
removed  under  bond  to  a  ship's  side,  for 
as   ship's    stores,  in   bottle   or  metal  e.r 
quantity,   packed   in    eases    each  containing  no: 
1    bulk-gallon,    and    the    bottles    or    ca 
different  sizes;  but   no  consignment  of  tinctures 
cinal  spirits    may    consist    of    less    than   2 
Medicinal  spirits,  flavouring-essences,  and  pe 
may  be   packed   in  the  same   re- 
packed in   separate   internal   compartmentl 
Jars  covered  with  wickerwork  and  iron  druni- 
ing  not  less  than  2  and  not  more  than  10  bui 
be  exported  uncased.     '  Free  goods '  may  be  | 
same    case    as    medicinal    spirits,    flavourinf 
perfumed   spirits,    provided    that   th.  j 
internal  package,  distinctly  marked  '  Fi 
the  consignment  consists   of   not   less  that: 
quantity    of    tinctures    or    medicina 

aces,  or  perfumed  sp:rits,  allowed  to  I 
drawback  at  one  time,  exclusive  of  the  '  fret 

Paragraph  213. —  "Flavour: 
under  bond  to    ship's  side,  for  exportation, 
metal  canisters   holding  any  quantity, 
containing  not  less  than    1  bulk-gallon,  and 
cauuisters   may  be  of  different  sizes ;  but  I 
of  flavouring-essences  may  consist  of  less  than  - 
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j!i  wickerwork,  and  iron  drums,  each  con- 

i  than  2  and  than  10  bulk-jiallons, 

I  uncased." 

iph    J  l  spirits     may    hi'    n   novcd 

i    ship's   fide,    for   exportation,   in   bottles 

lantity,  packed   in   cases  each  conl  i 

D^'le  ease  may  be  exported. 

ach    internal  package  in  a  ease  must  he  of 

•  iin  spirits  of  the  same  strength." 

256. — "When   tinctures  or   medicinal  spirits. 

ces,  or    in  :  rits.  are    exported  to 

,  and  samples  of  them  have  been  sent  to  the 

tboratory   for   examination,  the   abstract  of 

No.  lll-(")  is  to  be  sent  by  the 

direct   to   the   Collector  of  Customs  at  Douglas. 

-I  the   Laboratory  will,  without  delay,  send 

the   samples  to  the  Collector  at 

notice  to   pack,  to   guide   him  in   charging 

i.     The   Collector  will  certify  on   that  d'ocu- 

eipt  of  the  goods  and  to  the  charging  of  the 

lie  will  then   forward   the    notice    and    the 

Ctor  of  the    Inland  Revenue   Collection 

-  Mere  removed,  in  order  that  drawback 

ly  h-  paid  in  the  usual  way." 

United  Si 
(from  the  Board  of  Trade  Journal.) 
Customs  Decisions. 

-called  "  lentisco,"  being  the  ground  leaves 

us,  or  mastic  tree,  is  not  sumac,  but  is 

ierant  for  sumac,  and  is  a  tanning-bearing 

--   value  than  sumae.     It  is  dutiable  at  the 

rut.  per  lb.  aud  10  per  cent,  ad  valorem   under 

the  Tariff. 

'reparations. — Mercury   sulphocyanate,  mer- 

Ite,  mercurous  nitrate  cryst.,  mercury  oxycyanide, 

hloride  are  dutiable  as  chemical  compounds 

i  8  of  the  Tariff  at  the  rate  of   2.'i  per  cent. 

m,  and  not  as  medicinal  preparations. 

—Paraldehyde   is    not  dutiable   under    the 

•f  paragraph  2  of  the  Tariff,  which  is  limited   in 

to  perfumeries  and  toilet  waters,  nor  can   it 

;<ed  under  the  provisions  of  paragraph  3  as 

pound.     It  is  a  "  medicinal  preparation,"  and 

ible  under  the  provisions  of  paragraph  07  as 

n  the  preparation  of  which  alcohol  has  been  used. 

il    Hydrate. —  In    accordance   with    a 

1    in    August    last,    and    published    in    the 

Trade  Journal  for  the  6th   September,  salo)   and 

in  the  preparation  of  which  alcohol  is  used, 

'milted  at   the  rate  of  25  per  cent,  ad 

_raph  GS  of  the  Tariff.     The  question, 

;  iin  been  raised  whether  these  articles  should 

trader  paragraph  67  of  the  Tariff,  and  until 

shall  have  been  re-determined  it  has  been  decided 

Moral  hydrate,  as  above,  arc  to  he  dutiu 

b  G7  at  (he  rate  of  "  5.5  cents  per  pound,  and 

in  2o  per  cent,  ad  valon  in. 

Sugah,  Glucose,  Saccharin,  &c.  ix 
thk  United  Kingdom. 

Chem.  and  Druggist,  June  8.  1901. 

istonis    has    issued    a    General    order 

i  hack  and  export   regulations  on  sugar  and 

xported  or  deposited  for  use  as  ships'  stores. 

of   Man.      The  drawback  is  not 

■  rt  upon  sugar,  molasses,  glucose,  or  saccharin, 

i  c  through  a  process  of  manufacture  in  this 

le  amount  of  drawback  which  will  be  paid  on 

taming  saccharin  or  glucose  is  equal  to  the  dutv 

q  of  the  quantity  of  that  article  which  has  been 

I  icture  or  preparation.     Full  details  are 

rat  drawback  claims  generally,  and  the 

enured.    As  regards  examinations  and  sampling. 

manufactured  in  the   United   Kingdom  and 

rums  and  other   large  packages,  also  glu, 


in   a  solid   form,  will   be  examined   to  the  extent  of  2   per 
of  each    panel;  on,    sample  of  8  ozs.  is  to   he  taken, 
b     :"    need   no:  lie  sampled   to   the  extent  of  more  than 
case  of  liquids  of  British  manufacture  con- 
taining sugar  or  saccharin,  such  as  malt  extract,  oinger-ale, 
or  like  preparations,  and  sweetened  wati  ra  (whether  aerated' 
or  m  -dule  should  state  the  number  of  bottles  of 

each  size  and  variety,  the  number  of  gallons  of  each  kind, 
and  the  percentage  of  dutiable  article  or  articles  conta 
in  them.  Win  n  sweetened  condensed  milk  is  presented  for 
drawback,  the  schedule  should  specify  the  number  of  tins 
of  each  description  in  each  case,  the  net  weight  per  tin,  the 
total  net  weight  per  case,  and  the  percentage  of  refined 
gar  added. 

Monopoly.  Duties  in  Switzerland  on  Products 
M  i\i  w.i  rt  bed  with  Alcohol. 

Bd.  of  Trade  J.,  June  6,  1901. 

With,  reference  to  the  notice  which  appeared  at  p.  194 
of  the  Board  of  Trade  Journal  for  the  25th  April  last, 
■ting  the  Swiss  Spirit  Law  of  the  itth  June  1900, the 
Board  of  Trade  have  now  reci  ived  a  copy  of  the  German 
official  Nachrichten  fur  Handel  und  Industrie  for  the 
16th  April  last,  containing  a  translation  of  a  notice,  i-sued 
by  the  Swiss  Customs  authorities  on  the  27th  March  to  the 
effect  that  the  fcllowiug  new  monopoly  duties  are  to  be 
leviable  under  the  Law  in  question  on  products  manufac- 
tured with  alcohol. 


13 


20,21 


- 


r.l 


rui  (until  further  notice) 

until  further  notice)  

Formic  ether,  chloroform, acetic  ether, 

nitric  acid  (until  further  notice). 
Fusel  oil  (amyli::  alcohol)  (until  further 

notice). 
Fruit  ethers 


Pharmaceutical  preparations,  contain- 
ing alcohol,  so  far  as  they  are  not 
intended  for  the  manufacture  of 
hrandy  and  liqueurs,  per  decree  and 
per  100  kilos.,  gross  weight. 

Extracts  and  >i  taining  alco- 

hol, for  the  toilet,  or  for  the  manu- 
facture of  distilled  spirits,  liqueurs, 
lemonade,  &c.,  such  .is  "Alcoolde 
"he,"  " Bitter geist"  essence  of 
cognac,  essence  of   rum,  "  Extrait 

nth:  ,"  &C. 

Perfumery  and  cosmetics  containing 
alcohol,  per  degree  and  per  100  kilos., 
cross  weight. 

Sulphuric  ether  (until  further  notice). 

Spirit  -vamishe*  and  polishes  manu- 
factured with  uredalcohol, 
degree  and  per  100  kilos.,  gross 
weiaht. 

N.B. — Spirit  varnishes  and  polishes 
containing  6  per  cent,  of  their  weight 
and  over  of  shellac  or  other  resins 
will  be  considered  as  denatured 
and  exempted  from  the  monopoly 
tax. 

Vinegar  (until  further  notice) 

Fruits  preserved  in  alcohol 


-'J    mi 

As  spirits  of 

superior  quality, 

see  below, 

Nos.  461-3. 

l    OS 


its  of 
superior  quality, 
see  below, 
Nos.  461-3. 


Exempt. 
1    05 


379,395     Juice  of  fruit  or  hemes  prepared  with 
hoi: 
(«)  Containing  at   most   S*S   per 

by  volume,  of  alcohol : — 

(l)  (Consignments  of  50  kilos., 

gross  weight,  and  upwards, 

per  degree  and  per  Km  kilos.. 

cross  weight. 

I  onsignnients     under     50 

kilos.,    gross     weight,     per 

degree   and   per   100   kilos., 

-s  weight. 

(A)  Containing  more  than  3*5  per 

cent,  by  volume.,  of  alcohol. 


Exempt. 

As  spirits  of 

superior  qualitv. 

see  below, 

Nos.  461-3. 


0    SO 


1    00 


As  spirits  of 

superior  quality, 

see  below, 

Nos.  4*^1-3. 

ii  2 
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Monopoly  Duties  a  Switzerland, 

con!. 

Tariff 

Art  id  i>. 

Kilos., 
sa  Weight. 

S 

Pre,  cts. 

460 

Itaw  spirit,  spirit,  spirits  of  wine,  anil 
in. I. 
N.B.— The    importation    ot     raw 
spirit,  spirit,    si                              and 
alcohol  is  a  monopoly  ol  the  state. 

I.MMipt. 

MO 

Aubydrous  aloobo 

100    00 

weight,  and  over. 

(it  In  qnai                              kilos. . 

123    (0 

475 

Transparent     glycerine     -nap    (nnlil 
further  noti 

l.\i  nipt. 

OFFICIAL  NOTICES. 
Carriage  of  Collodion  Cotton  on  Board  Ship. 

Board  of  Trade  are  advised  that  for  the  purposes  of 

the  Explosive  Substances  Act,  1875,  Collodion  I'otton  is 
defined  as  foil  >ws  : — 

Collodion  Cotton  consisting  of  thoroughly  purified  nitro- 
eottou  (a)  of  which  net  less  than  IS  per  cent,  is  soluhle  in 
ether  and  alcohol,  and  (h)  which  contains  not  more  than 
l'j-3  per  cent,  of  nitrogen. 

Where  this  substance  i-  "  used  or  manufactured  with  a 

view  to  produce  a  practical  effect   bj  explosion,"  it  is  by 

..f  that  Act  an  explosive  in  any  form.     But   in 

is  not  intended  to  be  used  by  itself  as  an 

explosive,  it  is  not  regarded  as  coining  within  the  meauing 

of  the  Ael  when  it  is 

(n)  in  solution  in  alcohol  and  e;her, 

(«)    wet,  or 

(c)  satnrat  d  in  methylated  spi.it  and  contained  in  air- 
tight 

In  such  circumstances  it  will  not  he  considered  as  "dan- 
gerous goods  "  within  the  meaniug  of  Section  446  of  the 
Merchant  Shipping  Act.  1894. 

Jt  is  however  regarded  as  an  explosive  when  dry. 

Courtenay  Boyle, 

Secretary, 
Walter  J.  Howell, 

Assistant  Secretary. 

J.—GEAEltAL. 

Chemical  Industries  of  Pernakbuco,  Brazil. 

Foreign  Office  Annual  Series,  No.  2591. 

Match  Factory. — A  match  factory  has  closed  its  doors 
owing  to  the  stamp  tax.  This  tax  lays  the  obligation  on 
the  factory  to  buy  and  hold  a  stock  of  stamps  greatly  beyond 
its  financial  resources.  J  he  mere  fact  of  obliging  every  box 
of  matches  to  be  sealed  with  this  stamp  entails  greatly 
increased  cost  of  the  article,  for  there  is  no  machine  yet 
invented  for  sticking  these  stamps  on  the  boxes  in  the  way 
laid  down  by  the  Covernment ;  consequently  it  has  to  be 
done  by  band.  The  result  is  that  foreign  matches  can 
successfully  compete  with  the  home-made  article. 

Sugar  Refinery. — The  sugar  refinery  (the  largest  in 
Brazil),  which  was  erected  in  1894-95,  has  proved  a 
failure,  although  the  machinery  is  of  the  very  best  make. 
The  system,  however,  of  refining  did  not  prove  suitable 
for  the  native  markets,  or  perhaps  the  venture  was  over- 
capitalised by  the  payment  of  a  large  sum  for  the  patent, 
by  disasters  while  building,  and  by  the  lack  of  sufficient 
working  capital,  entailing  the  borrowing  of  large  sums  at 
high  interest,  or  perhaps  technical  men  were  not  employed 
-■when- to  manage  and  supervise  the  different  processes 
of  refining.     The  result  i-  a  loss  of  several  thousand  eontos 

Soap  Works. — There  are  several  soap  works  giving  good 
results,  turning  out  coarse  yellow  soap,  but  no  toilet  kind-. 

Gunpowder  Factory. — A  successful  result  has  been 
obtained  by  a  Suede  (Mr.  Lundgren)  in  his  gunpowder 
factory,  which  he  erected  himself  in  18!>4. 


Distilleries. — Nearly  all   the  local  distilleries  hat 
to  grief  owing  to  excessive  taxation  and  prohibitive 
Rum   is   now  produced  only  in   the  sugar  factories 
interior  of   the  State,  and   at    the   time  of  writing  ii 
on  the  market. 

Cotton-seed    Oil    Factories. — Cotton-seed   oil    I 
which  were  flourishing  live  or  six  years  ago, 
closed  or  just  barely  making   headway  owing  to  the 
able  tariff  granted  to  the  Tinted  States  on  in 

Chemical  Imports  or  Canary  Islands, 
Fort  ign  Office  Annual  Series,  No.  2605. 

('amllcs. — The  United  Kingdom  still  sends  n, 
candles  consumed;  those  from  Spain  and  France 
chiefly  for  ecclesiastical  purposes. 

Soap. — The    United    Kingdom    keeps   her   hold   i 
monopoly  of  the  soap  business,  and   did   a  much    j 
trade  in  1900  than  in  the  previous  year. 

Starch.—  The    United    Kingdom    has   entire]] 
ship  starch,  and    (he    trade   has   passed   into  tl 
Belgian   manufacturers,  who   arc    now  appropri 
of  the  trade  that  has  hitherto  gone  to  Germany. 

Druys. — The   Mother   Country  has    beeen   poshii  t 
drug  branch  of  her  trade   at   the  expense  of  tbe 
Kingdom    and    Germany.       The    imports    in     19ijo    r 
Spain.  44  tons  ;  the   United  Kingdom,  26  tons  (75  I 
1899)  ;  and  Germany,  3  tons  (23  tons  in  1899). 

Beer. — Germany's  lighter  beers  ate  still  preferred    i 
market,  and  she  sends  twice  the  quantity  ship] 
United  Kingdom. 

Glassware. — Germany  has   taken   the  lead  again    t 
glassware  business,  the  cheapness  of  her  wares  givi   I 
an   advantage   over  her  competitors,    Spain,  the 
Kingdom,  France,  and   Belgium.     Belgium,  which  i    ■ 
heat   Germany  in   the  race  for  first  place,  lost  ni" 
half  her  trade  in   1900,  while  German  imports  we 
than  double  those  of  the  previous  year. 

Paper. — There   was   a  considerable  improve 
trade  in   1900,  and   most   of  the   new  business 
I'nited  Kingdom.     Germany  still  keeps   the  lead 
and  Italy  send  a  little,  and  Belgium  has  begun  to 

Paint  and  Varnish. — Imports  in  1900  were  di 
of   1899.     The   business  is  almost  all  in  the  haul 
United  Kingdom. 

Cement. — The  United   Kingdom    has   lost   her     I 
the  cement  branch  of  the  island  trade.    Freni 
however,   have  been   making  strenuous  effor 
lost  ground,  and  are  now  doing  nearly  as  mini 
their  Belgian  competitors,  who  have  been  em 
freights  to  overcome  all  opposition  from  both  tbi   ' 
Kingdom   and   France.     There  is  always  a  si 
for  this  article,  and  price   is  the  only  considcrat    I 
buyers. 

Chemical  Manures. — The  chemical  manure 
formerly  a  monopoly  of  tbe  United  Kingdom,  and   I 
holds  the  greater  part  of  this  trade,  but  Frani 
Germany  have  all   begun   to   send  shipments  to  :l 
increasing  demand. 

Mention  should  be  made  of  a  few  special  ' 
brought  to  the  islands  in  important  quant:: 
being  the  following  : — 

Powdered  Sulphur. — Powdered  sulphur, 
in  bags  from  Sicily  and  Marseilles,  and  is 
vines. 

Chemicals.— Thousands  of  tons  are  sold  aim 
and  white  sulphate   of  ammonia,  superphosphate 
superphosphate  of  lime,  ground  dried  Wood,  ni 
and    raw    nitrate    of    potash.       These    are    I 
manufacture  of  artificial  manures. 

Chemical  Trade  of  Sivas    I 

Foreign  Office  Annual  Series,  No.  258* 

The  Vice-<  ousul  expresses  the  belief  that  a  » 
agent  at  Sivas  could  secure  a  good  deal 
articles  as  chemicals,  drugs,  stationery,  and  pot 
and  soap. 
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Chemical  [jipobts  of  Tangier  for   1899. 
Foreign  Office  Annual  Series,  No.  2603. 

ndles. — The  trade  in  candles  has  remained  stationary. 

foiled  Kingdom  retains  her  hold  on  the  market  in  this 

cwl8.  of  the  total  of  3,576  cwts.  having  been 

led  by   Uritish   manufacturers.     Germany   supplied  a 

jome  of   tliem   having  probably  been   stcarine 

-  hi'  Dutch  make.  , 

wnt. — There  still   appears   to   be    no    sale  for  British 

ineiit   in   presence  of   the   competition   of  the 

.  01    though    inferior    foreign    cements;     thus,     out    of 

imported,   only    3o    barrels    came    from   the 

i !  I  Kingdom. 

llmicoi   km/    Drugs. — The    principal    items     included 

tiding  ot   chemicals   and    drugs  are    potash   to 

1,182/,   from   Germain  and  Belgium;  saltpitre, 

in  Germany  ;  and  soda,  400/.,  principally  from 

Kingdom.    Saltpetre,  being  a  monopoly,  can  only 

m  I  lovernment  account. 

.VAm. — British  matches   meet  with   little  sale  in  this 

i '  v,  t In-  cheaper  French  and  Italian  small  wax  matches 

lOd  oil   crop,  and  consequent    fall  in  price  of 
local  manufacture,  accounts  for  the  compara- 
•     mall  amount  of  cotton-seed  oil  imported  this   year 
orth,  as  compared  to  9,040/.  in  the  preceding 
d  nil   was   imported  to  the  value  of   I  12/.,  and 
.  I"  olive  oil  came  from  Spain, 
'.bout  90  per   cent,   of   the   item  "  chemicals  " 
i-li   for  soap  manufacture.     The   other  articles  of 
not  call  for  any  particular  notice. 
•/.  worth   of  indigo  and  324/.  of  cochineal  are 
pal  items  under  the  head  of  dyes. 


Tbade  of  Bordeaux  in-  1900. 
n  Office  Annual  Series,  No.  2612. 

lis. — The  following  remarks  apply  to  the  expoits  of 
;il  Kingdom  only,  unless  specially  mentioned  as 

oils    exported    were    olive   oil,    7,742    cwts. 

I40cwts.   in   the   previous  year  ;  ground  nut  oil, 

«ts.  against   10,811  cwts.  in    1899:  practically,  no 

■cottonseed  oil  went  to  the  United  Kingdom   last 

a   great   increase   in   exports   of    resin    and 

e,  the   forest    owners    finding    prices    for    these 

;  uire  remunerative  than  those  for  pit-wood. 

chemical   products   the  principal   items   exported 

istuut    and     other     vegetable     tannin     extracts, 

igainst  83,960  cwts.  in  1899;  oxide  of  zinc, 

against  772  cwts.;   crystallised  acetate  of  copper, 

i  against    190  cwts.  ;  glycerine,   3S7  cwts.  against 

aw   tartar,   2,510    cwts.    against    2,185  cwts.; 

1ST,    :;5,5s7    cwts.   against    37.832    cwts  ;  and 

'ires,    1,558  cwts.   against   140    cwts.  in   the 

car. 

'1  item  under  perfumery  is  that  of  common 
.  against  433  cwts.  in  1899. 
in  of  importance  under  pottery  snd  porcelain 
white  porcelain.  56,621  cwts.  against  4:t,705  cwts. 
-  year.  This  article  comes  from  the  Havillaud 
■m  t  Limoges. 

Irts.  of  common  paper  formed  the  principal  item 
ling  against  10,955  cwts.  in  1899. 
lading  of  prepared  hides   the   only  items  of 

wts.  of  tanned  goat  and  sheepskins  against 
'her,  1,073  cwts.  against  13.3  cwts.  ;  curried 
ral  colour,  441  cwts.  against   271  cwts.:  and 

ssed  calfskins,  S-12  cwts.  against  2,1 12  cwts. 

le  of  the  manganese  ore  went  to  the  United 
a  addition  to  which  was  sent  3,451  tons  of  iron 
ons  of  copper  ore,   776  tons  of  zinc   ore,   and 

lead. 


Imports. — The  following    remarks  applj    exclusively  to 

the    trade    with     the    1'nited     Kingdom,    unless     otherwise 
stated:— 

The  principal  items  under  fish  oils  were,  whale  oil, 
464  cwts.  against  206  cwts.  ;  cod  liver  oil,  627  cwts.  against 
639  cwts.;  and  other  oil,  1,150  cwts.  against  468  cwts.  in 
the  previous  year. 

<  >(  oil  seeds,  047, 7ss  cwts.  cam,-  from  Senegal. 
The   amount    of    cotton   oil    imported    was   9,948  civt. 
against  9,802  in  1899. 

No  chemical  wood  pulp  was  imported  from  the  1'nited 
Kingdom  in  1900. 

There  was  again  a  falliog-off  in  coal-tar,  but  there  were 
32,430  cwt.-.  of  bitumen  imported,  against  24,530  cwts.  in 
1899. 

'I'lic  principal  items  of  importation  under  lion  ami  stc.l 
were  cast  iron,  containing  less  than  25  per  cent,  of 
manganese,  122,192  cwts., 'against  S7.129  cwts.,  and  tinned- 
plates,  59,540  cwts.,  against  L»;,.o:«  cwts.  in  the  previous 
year. 

The  principal  item  imported  under  copper  was  under  the 
heading  of  "pu  e  or  alloyed  with  zinc  or  tin  ;  of  first  fusion, 
cast  in  lumps,  bars,  pigs,  or  slabs,"  1,717  cwts.,  against 
3,069  cwts.  in  1899. 

The  lead  imported  was  chiefly  in  crude  lumps  or  pigs, 
l".l  is  cwts.,  against  16,391  cwts.  in  the  previous  year. 

There  was  a  very  great  falling  off  in  the  importati 'i' 

chemicals,  owing  principally  to  the  freedom  from  disease  of 
the  vines.  The  principal  items  were  bicarbonate  of  soda, 
72  cwts.  against  921  cwts.  in  1899  and  2,768  cwts.  in  1898. 
Sal  ammoniac,  raw,  5,858  cwts.,  against  9,924  cwts. ;  refined, 
3,998  cwts.,  against  1,511  cwts.  in  1899:  super-phosphate 
of  lime,  -_\0S7  cwts.,  against  6. Mill  cwts.  in  1899,  ami 
21,253  cwts.  in  1898;  chemical  manure.  112,188  cwts., 
agaiust  166,910  cwts.  in  1899,  and  77,867  cwts.  in  1898; 
creosote,  124,079  cwts.,  against  307. 570  cuts.,  and  sulphate 
of  copper,  217,839  cwts.,  against  229,192  cwts.  in  the 
previous  year.  The  faliing-off  in  the  importation  of 
ote  is  due  to  the  substitution  by  the  railway  companies 
of  sulphate  of  copper  as  a  preservative  for  railway  sleepers 
and  timber  generally.  Other  items  imported  were  caustic 
soda,  g;:;  cwts.,  against  198  cwts. ;  oxide  of  lead,  1  77  cwts., 
against  345  cwts. ;  carbonate  of  magnesia,  34  cwts.,  against 
4  12  cwts.;  chloride  of  lime,  147  cwts.,  against  269  cwts. ; 
glycerine,  1,170  cwts.,  against  1,167  cwts.;  sulphate  of 
lime,  740  cwts.,  against  7S7  cwts.  in  the  previous  year. 

The  quantity  of  ground  oil  paint  imported  fell  off  to 
191  cwts.  from  283  cwts.  in  1899  and  751  cwts.  in  1698. 
There  does  not,  however,  appear  to  have  arisen  a  com- 
petitor outside  Trance,  as  nearly  all  the  paint  imported 
came  from  the  United  Kingdom. 

There  was  an  increase  in  the  importation  of  coloured 
washes  for  wall  papers,  &c,  the  amount  imported  being 
145  cwts.,  against  70  cwts.  in  1899.  The  amount  of  ink  for 
writing  or  printing  imported  was  31  cwts.,  against  2(1  cwts. 
iu  1899. 

There  was  a  faliing-off  in  all  toilet  soaps,  transparent 
soap  figuring  for  only  12  cwts  ,  agaiust  123  cwts., and  other 
kinds  21  cwts.,  against  49  cwts.  in  1899. 

Of  condiments  were  imported  109  cwts.  of  mustard  and 
109  cwts.  of  others,  including  sauces.  The  blacking 
imported  amounted  to  87  cwts.  out  of  a  total  of  98  cwts. 

The  principal  articles  of  pottery  imported  were  common 
earthenware,  93,855  cwts.,  agaiust  71,834  cwts.  ;  varnished 
or  enamelled  pottery,  503  cwts.,  against  109  cwts.  ;  tine 
earthenware.  107  cwts.,  against  153  cwts.;  and  porcelain, 
109  cwts.,  against  80  cwts.  in  the  previous  year. 

The  only  item  of  importance  under  the  heading  of  glass 
was  5,020  cwts.  of  empty  bottles,  against  6.477  cwts.  iu 
1899. 

03.  The  principal  kinds  of  paper  imported  were  fancy 
paper,  33  cwts.;  other  writing  paper,  2,168  cwts.,  against 
2,142  cwts.;  paper-hangings,  351  cwts.,  agaiust  22S  cwts.; 
and  cardboard,  49  cwts.,  against  212  cwts.  in  the  previous 
year. 

04.  The  chief  items  under  prepared  hides  are  tanned 
or  dressed  goat,  sheep,  or  lamb  skins,  173  cwts.,  against 
315  cwts.;  other  tanned  or  dressed  skins,  183  cwts.,  against 
327  cwts.  in  the  previous  year. 
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Sulphate  or  Clipper.— About  9,000  tons  of  snlphate  of 
copper  remained  over  from  1S99.  and  11,186  tons  were 
imported  in  1900,  so  that  the  consumption  readied  about 
13.000  tons  in  all.  01  these  fully  10,000  tons  were  used 
■gainst  the  cryptogamic  diseases  of  the  vine,  and  the 
remainder  for  railway  sleepers,  telegraph  poles,  Sec. 

The  syndicate  founded  in  1899  among  the  most  important 
British  manufacturers  of  sulphate  of  copper,  renewed  their 
agreement  for  1900,  and  on  the  Strength  of  tins,  high  prices 
were  asked  at  the  beginning;  towards  May.  however,  after 
finding  1 1 1 :tt  manufacturers  outside  th  had  been 

underselling  them,  they  had  to  lower  their  prices,  and  thus 
rendered  trade  most  unprofitable  to  dealers  and  re-sellers 
in  Trance. 

As  the  vims  were  healthy  and  very  little  troubled  bj 
mildew,  proprietors  applied  only  very  small  dose-  of 
sulphate  of  copper,  and  were  thus  saved  what  has  been  a 
very    heavy    annual    tax    on    their    r.  The    stink 

remaining  at  the  end  of  the  year  was,  however,  small. 

Brimstone. — The  importation  of  brimstone  during  1900 
amounted  to  about  3,700  tons,  of  which  about  2,500  ions 
were  transformed  into  sublimated  and  ground  sulphur  for 
the  treatment  of  vines.  A  sudden  outbreak  of  oidiuin  in 
some  vine  districts  towards  May  and  June  cleared  off  the 
existing  stocks,  and  rendered  trade  pretty  brisk,  although 
prices,  which  were  a  little  below  those  of  the  previous  year, 
kept  steady  duriug  the  whole  seas 

Creosote. — The  French  railway  companies  did  not  buy 
any  creosote  in  1900,  using  instead  sulphate  of  copper  for 
the  preservation  of  sleepers.  ( ionsequently,  the  speculators, 
who  bought  up  all  available  stocks  in  anticipation  of  heavy 
orders  from  France,  were  deceived  in  theil  calculations,  and 
a  very  heavy  fall  in  prices  was  the  result.  Creosote 
continues  to  he  used  as  an  insecticide  against  the  vine 
disease  culled  "  cochenille,-'  ar_d  seems  to  give  satisfactory 
results. 

Tanning. — During  1900,  tanuing  maintained  its  activity, 
and  this  industry,  although  in  its  infancy  here,  seems  to  he 
developing  steadily.  The  continued  rise  in  raw  material 
has  not  made  the  task  an  easy  one  for  the  tanner,  who,  in 
the  face  of  a  very  small  stock  and  defective  classing, 
experienced  great  difficulties  in  the  conduct  of  his  busii 
Thanks  to  good  work  and  the  continued  rise  in  prices,  the 
production  sold  well  both  at  liomc  and  abroad. 

Manure. — During  1900,  the  total  output  of  manure  from 
Mazamet  was  126,t>76  cwts.,  valued  at  about  22,400/. 

Turpentine.— In  1900  there  was  a  greatly  increased 
production  of  turpentine,  and  stocks  are  large  and  probably 
amount  to  from  2-1,000  to  30,000  cwts.  Prices  rose  during 
the  first  quarter  of  19oo  to  98  fr.  45  c.  (3/.  18s.)  per 
2  cwts.  in  May,  and  then  fell  steadily  throughout  the  year, 
being  83  fr.  50  c.  (32.  6s.  9o7.)  in  December  1900,  and  in 
March  1901,  only  77  fr.  10  c.  (3/.  1*.  97.)  per  2  cwts. 
f.o.b.,  subject  to  a  discount  of  :!'.  per  cent.  Thus  the 
average  price  for  the  12  months  was  86  fr.  (3/.  8s.  lOrf.j. 

Resin  anil  Pilch — As  in  the  case  of  turpentine,  there 
was  also  a  great  production  of  resin  and  pitch,  owing  to  the 
rise  in  prices,  but  in  this  case  the  greater  part  of  the  stocks 
were  sold,  and  of  resin  especially,  hardly  any  remains  on 
hand. 

1'ai  n.i.ic. 

Coke   Oi  ens.— The    works  of  "  La    Societe    del    Hants 

Fourncaux  de  I'auillac"  includes  two  blast  furnaces,  which 

arc  estimated  to   consume  90,000   tons  of  coke  per  annum. 

The  coke  will  be  produced  on  the  premises  by  means  of 

Co    Coppee   ovens,  and  it    is    proposed   to    employ  for    this 

purpose   British   coal   only.     The  yearly  quantity  that  will 

be  required  is  estimated   at  110,000  tons.     It  is  calculated 

that   each   blast  furnace   will   ensure  a   daily  production  of 

ins  of  pig-iron  and  180  tons  of  other  castings.     There 

rdinate  factory  for   the   extraction   of   chemical 

Lncta  from  coal.     This   department  is  expected  to  yield 

3,000  tons  of  coal  tar  and  100  tons  of  sulphate  of  ammonia 

per  annum. 

<(/      l-ri,iLtcti,—\      manufactory     of     chemical 
products  near  Pauillac  is  ?mong  the  project!  which  have 


so  far  taken  no  practical  shape.     It  may  here  i 
that   thero   is   a   large   demand  for  sulphur  and  suing 
M  the   Modoc,  and  on  the  opposite  side  of  the 
for  the    preservation   of    vine-    from    crypto- 
There  appears   to  he  some  opening  at   1'auilla 
tiade  in  this  direction. 

Bayoxnk. 

Chemicals. — The  chemical  works  of  St. 
not  yet  completed,  have  now  started  working.     Dai 
past    year     they     received     from     the      United    Kit 
principally   from   Middlesborough,   Birkenhead,  and 
pool,  3,310  tons  of  phosphates,  and  recently 
from  Coosau  River,  United  S:ates  of  America. 

\  i  erman  firm  is  about  to  construct  works  at  N  i 
or  the   extraction   of  dye  from   chestnut 
is    very   plentiful   in    this  district,  and  which  has  up 
present  always  been  sent  to  Nantes. 

Manganese    Ore. — Although   small   quantit 
i   ore  are  annually  shipped  to  Belgium  m 
Kingdom,  the  shipments  have   never  reached 
the  proportions   expected.     The   mines 
and  at  Aras  ;  the  former  send  their  shipment-  h 
in  the  Gironde,  where  they  have  their  depot. 

•Italian  Imports  and  Exports  ix 

Foreign  Office  Annual  Suns,  No.  '.'.! 

Division. — In  the  official  returns  the  import- 
are  divided  in  four  large  categories  in  accordance  «    il 
nature: — (1)  Raw  materials   for   manufactur. 
materials   for   manufactures ;    (3)    manufactured    :  ii 
(4)  articles  of  food  and  drink.     The  Consul  lu-     i 
the  same  system  in  analysing  the  importation  and    i 
tion  of   the    principal   goods,    distinguishing   fhos  • 
showed  an  advance  from  those  that  underwent  a  de-  H 

Category  1. 

Subjoined   are  the  articles  that  had  a  largor 
into  Italy  in  1900: — 


articles, 

19O0. 

c 

1,734,558 

i:o.:;71 

IS/,  HI 

Harks  and  roots  for  dyeing  pur- 
poses. 

I  Her  two-thirds  of  the  gum  and  re- 
United  Slates.  Cements  came  principally  frn 
but  of  late  factories  have  been  started  in  Ital 
increasing  demand.  Non-oleaginous  seed-  0 
India  and  Australia.  The  United  Kingdom  m 
tin-  oleaginous  kinds  to  Italy.  'flu 
export  of  raw  india-rubber  was  G,9S:'.  -wis.  out  e! 
13,470  cwts.' 

The  following  showed  a  falling  otf  in  import :- 


Articles. 
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reater   pari   of  cinchona    bark   now   conns   from 
Limited  requirements  for  indigo  depressed  the 

■  following  showed  increased  export  in  1900  : — 


Vs 

ne. 

Articles. 

u 

Encrease  ovet 
1899. 

e 

IS9.9H 

62,064 

1,897,888 

£ 

12,894 
168,912 

most  important  article  which   seems  to   he  reviving 

ious   depression    recorded    in    1896   and    1-'.'. 

rhe   United    Kingdom    purchased,  in    1899, 

gwt.     The   largest    customers   arc,   however,   the 

,  which  bought,  in  1900,  3,262,8*':  cwt. 

ing  showed  decreased  export  in   1900  :  — 


Articles. 


for  dyeing. 


Value. 

1900. 

Do  n  o  ig li  r 

1899. 

£ 

C 

617,839 

17,"50 

111,272 

15,560 

11D.072 

25,564 

864,365 

28,642 

0.090,800 

2,005,126 

100.210 

10.1.;:; 

25,495 

14,087 

■  ■-third  of  the  mineral  ores  was  shipped  to  the 
•    Kingdom  (2,325,868  cwts.  in    1900).     Siuce   1896, 

-  1  the  I  nited  Kingdom  has  fallen  bv  one-half. 
1  which  bought  of  Italy,  in  1896,  73,165  cwts., 
8,314  cwts. 

Category  2. 
wing  imports  showed  an  increase  over  1899. 


Value. 

Articles, 

I  nun              Increase  over 
1899. 

|  "theroils  (except  olive 

£ 
602,582 

130,833 

44,473 

125,896 

91,808 

241.957 

943,929 

30.1?:! 

271,262 

599,561 

1,876,444 

68,306 
567.101 

£ 

202,990 

26,161 

7,515 

5,929 

4,718 

18,878 

163,890 

12,795 

88,275 

2,174 

397,478 

14,100 
51,680 

.    bronze 

- 

iu  exports  to  Italy,  such  as  cod  and  others,  have 
created. 

Jrtation  of  acids,  potash,  and  caustic  soda,  oxides, 

increased,  but  there  was  a  decrease  in 

''1  nitrate  of  potash.     The  latter  article,  which 

supplied  in  quantity  by  the   United  Kingdom, 

rapidly    since    1896,    apparently    to    the 

Untral  and  South   America   and  Germany. 

part  of  the  sulphate  is  provided  by  the  United 

the  I  oited  States  of  America  have   tried  to 

W6,  so  that  they  have   almost  trebled  their 

I  this  article  to  Italy. 


One  good  feature,  as  far  as  Italian  interests  are 
concerned,  is  the  increased  importation  of  the  chemical 
products  recorded  above.  The  increase  is  rery  marked, 
and  as  these  products  arc  intimately  connected  with  local 
industries  and  manufactories,  the  improvement  is  worth 
noting. 

Charcoal  and  wood  pulp  are  not  supplied  bv  us.  and 
tanned  hides  only  for  a  small  vain.-. 

A  good  portion  of  the  iron,  copper.  Sec.,  returned  in  the 
preceding  schedule  are  provided  1>_\  11s,  as  may  be  seen  in 
the  list  of  liritish  imports. 

Stearic  acid  was  imported  from  Holland,  Germany, 
Belgium,  Austria-Hungary,  and  from  sundry  other  coun- 
tries. Italian  orders  in  Holland  and  Germany  for  stearic 
acid  increased  in  1900  as  well  as  in  the  United  Kingdom. 

The  following  imports  under  the  second  category  showed 
a  decrease  under  1899. 


Value. 


Articles, 


1900. 

Decrease  under 
1899. 

Nickc 

£ 
25,823 
57,345 
76,080 

£ 
1,716 

0,0011 
1  1,572 

Nickel  is  almost  exclusively  supplied  by  Austria-Hungary 
and  Germany,  and  lead  in  bars  is  chiefly  provided  by  Spain. 
In  1900  the  latter  country  sent  48,209  cwts.  out  of  an 
aggregate  total  of  63.9S3  cwts.  The  quantity  of  lead  from 
the  United  Kingdom  has  never  been  very  great  and  in  1900 
it  was  still  less  so.  The  trade  of  zinc  in  bars  has  for  many 
years  been  in  the  hands  of  Germany.  Our  exportation 
amounted  to  4,579  ewts.  in  1896,  and  in  1900  it  was  reduced 
to  only  957  cwts.  Gold  in  auy  shape  is  not  on  the  British 
import  list. 

In  the  second  category  straw  and  esparto  exports 
increased  22,131/.  to  392,601/. 


The  following  exports  showed  a  decrease  : — 


Val  ue. 


Olive  ml  mixed  with  sulphur 

Volatile  oils  and  extracts 

Sundry  acids  not  specified 

„       juices 

Harks  and  roots  for  dyeing  pur- 
poses, ground. 

Charcoal  . ; 

Silver  scraps 


Decrease  as 

1900. 

compared  with 

1899. 

£ 

£ 

39.306 

48,682 

356,880 

6,417 

147,040 

28,198 

101,272 

3,04.8 

201,122 

31.905 

611,128 

20.S9S 

109,339 

28,172 

The  limited  oil  production  of  1900  explains  the  reduced 
exportation  of  the  first  two  articles  in  the  preceding  list. 
No  reason  is  given  for  the  falling-off  in  acids  and  juices, 
unless  it  be  due  to  increased  absorption  on  the  part  of  local 
manufactories.  British  markets  seem  to  be  providing 
themselves  elsewhere  with  barks  and  roots,  judging  from  the 
following  figures  of  the  exports  to  the  United  Kingdom  :  — 

Cwts. 

351.133 

1897 319,652 

1898 215,696 

1S9.1 285,190 

l:  '1)0 1S4.3 17 

France,  which  used  also  to  import  from  Italy  large 
quantities,  has,  siuce  1896,  reduced  her  orders  to  almost 
one-half. 
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Category  3. 

lu    the    third    category    (manufactured    articles)    the 
following  imports  increased  : — 


Articles, 


Value. 


1900. 


Increase  ovei 
1889. 


Petroleum 

Alkaloids 

Soap  ami  perfumery  . . . 
i"nper 

India-rubber  articles  .. 


e 

17  1,398 
63,466 

124,802 


c 

13,498 
54,038 
6,583 

7,029 

8380 
11,694 


The  alkaloid  trade  is  chiefly  in  the  hand  ol  Germany, 
Very  small  quantities  come  from  United  Kingdom  and 
Switzerland. 

Soap  i>  chiefly  imported  from — 


Country. 


Quantity. 


1S99, 


France 

Germany 

1111 ... 

United  Kingdom  , 


Cwts. 
B.928 

■I.L'17 

1,802 

3,796 


mi. 


Cwts. 
9.197 

4,371 
3.91S 


Compared  with  former  years  the  importation  from  the 
United  Kingdom  was  somewhat  larger  (4,807  cwts.  in 
1896).  The  quantity  imported  from  the  three  other 
countries  mentioned  above  has  been  regularly  increasing. 
British  soap  is  considered  here  as  quite  an  article  of  luxury, 
both  on  account  of  it<  excellent  quality  and  high  price, 
rendered  still  higher  by  a  duty  of  21.  sterling  per  quintal 
(2^0  lbs.)  .Most  consumers  have  recourse  to  the  cheaper 
brands,  aud  hence  the  decrease  in  the  British  article. 

There  was  a  slight  advance  in  the  importation  of  paper. 
Up  to  a  few  years  ago  British  paper  was  in  great  request 
in  Italy,  but  the  decrease  is  due  probably  to  local 
production.  The  British  system  of  manufacture  has  been 
adopted,  and  Italy  produces  close  to  2,000,000  cwts.  of 
paper  yearly.  The  number  of  mills  is  now  424,  emploving 
15,760  workmen.  The  mills  are  distributed  nil  over 
Italy.  In  former  years  France  used  to  supply  the  best 
class  of  hanging  paper;  but  the  demand  has  almost 
ceased,  as  the  same  article  is  produced  here  at  a  smaller 
cost.  Au  attempt  was  made  to  introduce  on  the  Italian 
markets  lincrusta  of  British  origin  for  wall  decoration  in 
lieu  of  paper,  but  its  price  and  the  duty  proved  too  heavy 
for  the  purchasers. 

Visitors,  however,  continue  to  ask  for  British  note  paper, 
and  that  is  the  reason  why  in  the  import  returns  for  the 
I  mted  Kingdom  in  1  isiis,  1899,  and  1900,  a  certain  quantity 
of  it  passed  the  Italian  customs. 

The  following  imports  showed  a  decrease  : — 


Value. 

Articles. 

1900. 

Decrease  uuder 
1899. 

£ 
563,110 
46.127 
64,622 

£ 
64^78 
080 

12.203 

Germany  suffered  most  from  the  diminished    importation 

us.     The  depression  may  continue,  as  attempts  are 

being    made    to    produce   locally   colours    and    varnishes. 

Fairly  good  imitations  of  British  colours  have  been  made, 

and  their   cost    less   than    for   the   qualities  brought   from 


abroad,  considering   the   heavy  duty  and  taxes  on  da, 
substances  containing  alcohol. 

The  following  exports  iu  the  third  category  show  ini  is 
as  follows  :  — 


Articles, 

Viilue. 

I'uii. 

£ 
1 20,001 
268,378 

Soap  :nul  perfumery 

Colours,  dyes,  varnishes. 
Candles 


Category  4. 

In  the  fourth  category  the  following  imports  she 
increase : — 


Articles. 


Mineral  waters 

Beer 

Alcohol 

Olive  oil 

I  foe  '  i  and  chocolate  . 
Meat  extracts 


£ 

::j.m 

00,026 
719,312 
107.728 

>;u>22 


Mineral   waters   chiefly  originate  from  Austri 
Germany,  and  France,  and  bottled  wines  almoi 
from  the  latter  two  countries.     Wine  in  casks 
from  Austria,   Spain,  Turkish  Dominions,  &c. ;  I 
Austria-Hungary,  Germany,  and  Switzerland 
importation  of  British  beer.     Alcohol  comes  fl 
Hungary,  Germany,  aud  France. 

Of   late  years   the  importation  of  olive  oil  h.i- 
rapidly,  owing  to  industrial  demands,  ani  als 
crops  : — 

GiL 

189fi eo;  j» 

im: 711,1 

189S 

1899 3.S4  i 

19IHI 

There    was    au   increase   of    18,788/.   in   the    i 
alcohol  to    113,901/.;  and  a   decrease  of  903,4' 
export  of  olive  oil  to  1,1:18,120/. 


II.— FUEL,  Etc. 

1'lCAT  AS   A    SCBSTITITB    FOB   COAI   Is 

Foreign  Office  Annual  Stria,  Vi 
H.M.  Consul  at  Stockholm,  in  a  recent 
it  is  interesting  to  note  that  at  the  Carpaliiiul  t  " 
is  exclusively  used  as  fuel  instead  of  coal ;  it  is     I 
the  furnaces  direct,  but  first  converted  into 
Altogether  peat  is  being  extensively  expi 
Sweden  as  a  substitute  for  coal. 

Both  refineries  and  factories   maintain 
keep  abreast  with  the  times. 
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C  VI  CI1  M    I    i Ivi.i  -i  M    01     Sm  I 

Foreign  Office  Annual  Series,  No.  2590. 
Id  n  recent  report  to  the  Foreign  Office,  II. M.  Consul  at 
Stockholm  states  that  the  manufacture  of  calcium  carbide, 
rhich  suits  a  country  like  Sweden,  with  its  numerous  water 
ill-,  is  greatly  increasing. 

llf.—TAR  PRODUCTS,  PETROLEUM,  Etc. 

1'iik  Bkacmont  On.  Fields  (Texas,  U.S.A.). 

Bd.  of  Trade  J  .,  May  23  and  30,  1901. 

The  centre  of  the  new  Texas  oil  field  is  84  miles  east  of 
I, uisteii,  the  largest  railroad  centre  in  the  State,  and  IS 
tiles  from  Port  Arthur,  one  of  the  principal  seaports  on 
ie  Gulf  coast.  The  first  gusher  was  struck  Jan.  10,  1901, 
nd  at  ouee  an  enormous  stream  of  oil,  the  full  size  of  the 
-inch  casing,  spouted  to  a  height  of  over  200  feet,  being 
ireed  upward  by  a  pressure  of  over  6,000  lb.  to  the  square 
ich.  The  pressure  was  so  great  that  it  was  impossible  to 
leek  the  flow,  which  continued  for  10  days  before  being 
■ought  under  control.  The  flow  could  uot  then  be 
d,  but  was  conservatively  estimated  at  25,000 
irrels  a  day. 

From  the  information  now  obtainable,  it  is  evident  that 
,e  amount  of  illuminating  oil  which  can  be  obtained  from 
e  lleaumout  crude  oil  will  not  exceed  20  per  cent,  of 
uiewhnt  inferior  quality,  so  it  never  will  enter  into  serious 
mpetition  with  the  illuminating  oil  from  the  Eastern  field. 
le  quantity  and  quality  of  the  lubricating  oil  that  can  be 
itained  has  not  beeu  fully  ascertained,  but  it  is  probable 
at  it  will  produce  a  large  amount  of  lubricating  oil  of 
cellent  quality.  As  it  is  well  known  that  lubricating  oil 
the  most  profitable  part  of  refining,  this  will  add  very 
eatly  to  the  value  of  the  Beaumont  oil.  It  is  safe  to  say, 
wever,  that  at  least  75  per  cent,  of  the  production  will  be 
fuel  oil,  ami  its  importance  to  the  South,  and,  in  fact,  the 
tole  country,  must  be  considered  from  that  standpoint. 
The  Beaumont  field  is  almost  identical  in  relative  location 
d  geological  conditions  with  the  Russian  oil  fields.  The 
Issian  oil  is  a  heavy  fuel  oil  of  about  26°  B.  gravity.  The 
aumoDt  oil  is  also  a  heavy  fuel  oil,  and  is  23  II.  gravity. 
c  RuBsian  oil  fields  are  located  near  the  shore  of  the 
-pinn  Sea,  and  the  Beaumont  oil  fields  only  a  few  miles 
m  the  Gulf  of  Mexico.  The  most  productive  oil  strata 
the  Russian  field  are  found  from  1,000  to  1,500  ft.  below 
surface  and  at  practically  the  same  depth  below  sea 
el,  both  of  which  facts  are  exactly  the  same  in  the  Beau- 
nt  field.  The  Russian  wells  are  entirely  through  loose 
1  and  sand,  which  is  the  same  in  the  Beaumont  wells. 
Russian  and  Beaumont  oils  both  have  an  asphalt  base 
1  many  other  characteristics  in  common.  The  Russian 
d  now  produces  over  185,000  barrels  a  day,  and  if  the 
t  wells  can  be  taken  as  an  indication,  the  Beaumont  field 
1  certainly  become  even  more  productive  when  sufficiently 

eloped 

' 'uel  oil  from  the  wells  in  the  Beaumont  field  can  be  piped 
he  seaboard  at  Port  Arthur  and  run  into  tank  steamers 
st  of  production  and  transportation  not  exceed- 
10  cents  a  barrel,  and  3i  barrels  of  oil  are  equal  to  one 
of  coal  for  steam  purposes. 

rhe  Oil  Paint  and  Drug  Reporter  of  Xew  York  says  : — 
the  oil  itself  little  need  be  said,  as  accurate  descriptions 
ts  physical  appearance,  and  also  analyses,  have  already 
'i  published.   It  has  been  claimed  thatother  grades  have 
u  discovered,  but  these  claims  have  not   been  proved  or 
firmed.     In  fact,  all  sorts  of  claims   are  made  for  the 
nraont  oil  in  the  extravagant  statements  of  the  eompanv 
•pectuses,  but  the  plain  fact  is  that  the  oil  is  fit  only  for 
as  fuel,  and  latterly  some  doubts  have  been  entertaiued 
its  \alue  for  this  purpose,  by  reason  of  the  large  per- 
il sulphur  contained,  which  is  believed  will  prove 
destructive  to  boiler  flues,  and   every  metallic   surface 
'  winch  the  combustion  gases  come  in  contact.     Doubt- 
some  valuable  products  can  be  made  from  this  oil,  bat 
iipense  of  producing  them  would  prove  too  great.     So 
I  is  at  present   known,  the  oil  is  suitable  only  for 
■  manufacture   of  asphaltum    mixtures  for  paving    and 


..ili,  i  [.hi  post  -,  for  application  t,i  mad-  to  prevent  dust,  and 
for  fuel,  though,  as  above  noted,  it-  use  as  fuel  maybe 
restricted  by  reason  of  its  sulphur  content.  That  uses  will 
be  found  for  the  product  need  not  be  doubted,  but  until  its 
prcper  use  is  established  and  a  market  found,  the  oil  has  no 
actual  commercial  value,  and  it  is  idle  to  speculate  as  to 
what  the  production  of  any  well  is  really  worth. 

Minkum,  (Mi.  Inihstih    OB   U.S.A. 
Bd.  of  Trade  J.,  June  B,  1901. 

The  recent  oil  discoveries  in  Texas  and  on  the  Pacific 
Coast  lend  especial  interest  to  some  facts  just  presented  by 
the  Treasury  Bureau  of  Statistics  regarding  the  exports 
of  mineral  oils  from  the  United  States.  These  show  that 
the  expoitations  of  the  fiscal  year  about  to  end  will 
probably  be  the  largest  in  the  history  of  the  industry 
which  has  increased  its  exports  from  204,000,000  gall-. 
of  illuminatiug  oil  in  1875  to  721,000,000  galls,  in  1900 
In  the  quarter  century  from  1876  to  1900  the  total  value 
of  mineral  oils  exported  from  the  United  States  was  about 
1,200,000,000  dols.,  an  average  of  about  48,000,000  dolls, 
a  year;  and  during  recent  years  it  ha-  averaged  about 
60,000,000  dolls,  per  annum,  or  5,000,000  dols.   per  month. 

I  )nc  especially  interesting  feature  of  the  development  of 
the  oil  industry  is  that  there  has  been  a  remarkable  decrease 
iu  the  price  to  the  consumer  during  the  period  in  which  ihe 
actual  expor'ations  and  the  net  value  of  the  exports  have 
been  increasing.  The  average  value  of  the  illuminating 
oil  exported  in  1876  was  about  15  cents  per  gallon,  and  in 
1877,  an  exceptional  year,  20  cents  per  gallon.  By  1831 
the  price  bad  fallen  to  about  lOccnfs  ptr  gallon,  the 'figures 
for  that  year  being  332,000,000  galls.,  valued  at  34,000,000 
dols.  By  1891  the  average  price  was  about  7  cents  per 
gallon,  the  exports  of  that  year  having  been  564,000,000 
galls.,  valued  at  41,000,000  dolls.  By  1898  the  average 
export  price  was  about  5  cents  per  gallon,  the  quantity 
exported  having  been  824,000,000  gals.,  and  the  value 
reported  to  the  Bureau  of  Statistics  by  exporters  through 
the  Customs  collectors  42,922,682  dols.  In  the  nine  months 
of  the  present  fiscal  year  (ending  April  30  last),  for  which 
the  figures  are  completed  by  the  Treasury  Bureau  of 
Statistics,  the  total  exports  of  illuminating  oil  amounted 
to  569,624,751  palls.,  valued  at  37,939,514  dols.,  or  G|  cents 
per  gallon  ;  while  the  total  value  of  all  mineral  oils  exported, 
including  ciude,  lubricating,  and  illuminating  oils,  naphthas, 
and  residuum  was  52,745,096  dols.,  and  for  the  full  fiscal 
year  seems  likely  to  amount  to  7n,000,000  dolls. 

VI.— DYEING,  Etc. 

Textile  Dyeing  in  Philadelphia. 

Foreign  Office,  Annual  Series,  No.  2,621. 

Textile  dyeing  forms  an  important  industry  in  Phila- 
delphia, one-sixth  of  all  the  dyeing  done  iu  the  United 
States  being  dona  there.  90  per  cent,  of  this  work  is 
turned  out  in  the  mills  of  Kensington.  In  addition  to  the 
amount  tjf  dyeing  done  in  the  regular  dye-houses,  the 
majority  of  carpet  and  rug  manufacturers  dye  their  own 
yarn. 

The  bulk  of  the  finer  dyes  are  imported  from  Europe, 
East  India,  and  South  America.  The  principal  dye  busi- 
ness is  in  cotton  yarns  from  the  east  and  south ;  these 
yarns  are  sent  to  the  dyer  in  hanks  and  are  dyed  without 
disturbing  them  in  any  way.  Wool  and  cottoa  stock  also 
constitute  an  import  feature  of  this  work.  Wool  stock  is 
sent  to  be  dyed  before  it  is  carded  or  spun.  Cotton  stock 
is  the  raw  cotton,  which  is  dyed  in  the  same  manner  as 
wool  before  beiug  spun.  Practical  dyers  make  from  10  dols. 
(2/.)  to  12  dols.  (21.  8.?.)  per  week,  and  assistants  from 
8  dols.  (1/.  12s.)  to  9  dols.  (1/.  16s.).  A  considerable 
number  of  children  are  employtd  in  the  dye-works  ;  the 
factory  law  of  Pennsylvania  prescribes  12  years  as  the 
lowest  age  for  child  workers,  but  as  a  rule  there  are  very 
few  at  work  under  13  years  of  age. 

There  are  at  present  Ot  plants  in  Kensington,  employing 
3,210  people,  paying  2,002,877  dols.  (400,575/.  8*.)  in  wages', 
and  2,744,574  dols.  (548,914/.  16s.)  for  materials,  and 
turning  out  C,098,776  dols.  (i,219,755/.  4s.)  worth  of  work. 
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VIII.— GLASS,  POTTERY,  AND  ENAMELS. 

Kvrtmk.vh  ire  at  Porto  Allbcbi     Brazix. 

Foreign  Office,  Annual  Series,  -V<>.  2G02. 

Iu  the  earthenware  trade,  the  bulk  of  which  is  in  the 
commoner  qualities,  such  as  granite,  painted  and  common 
chinaware,  the  United  Kingdom  has  the  principal  share, 
hut  painted  and  common  chinaware  from  Holland  i- 
hegii.ning  to  compete,  ami  i>  generally  hotter  finished,  the 
material  being  whiter  and  the  glaze  more  brilliant.  1  he 
colours  in  the  painted  ware  are  also  brighter  and  the 
designs  neater,  while  the  Bhapes  in  both  classes  are  newer 
ami  prettier  than  in  similar  British  goods,  which  continue 
to  come  in  the  old  designs  and  Bhapes,  UO  endeavour  being 
made,  apparently,  to  get  out  of  the  beaten  track,  so  that 
nnvthing  in  the  way  of  novelty  offered  by  competitors 
immediately  attracts"  attention.  The  differences  arc  not 
great,  but  they  are  sufficient. 

A  kind  of"  porcelain,  or  half  porcelain  as  it  is  called, 
comes  chiefly  from  Germany  and  Belgium  ;  glassware  from 
Bohemia  and  Germany.  Common  glassware— tumblers, 
lamp  chimneys,  medicine  bottles,  &c. —  is  now  little 
imported,  being  made  locally. 

Nrw   Prodi  I  I-   IN    UN.   til  \-»    l\M  STBT, 
,'._/?    American,  May  1901. 

M.  Leon  Appert  has  lately  read  an  interesting  paper 
before  the  Societe  des  Ingenieurs  Civils,  relating  to  the 
progress  of  the  glass  industry  as  shown  at  the  Paris 
Exhibition.  After  describing  the  different  processes  of 
manufacture,  he  mentions  several  new  products  which  have 
lately  been  brought  out.  One  of  these  is  called  glass  stone 
by  its  inventor,  M.  Garchey.  It  has  been  found  that  when 
certain  kinds  of  glass  are  cooled,  and  then  slowly  reheated, 
a   kind   of   precipitation    takes   place    in    the   mass.      The 


inventor  uses  a  glass  rich  iu  lime,  such  as  bottle-glass,  fo: 
this  purpose.     The  glass,  cooled  to  a  point  somewhat  helot 
fusion,  is  submitted  to  a  temperature  of  1,300  C.  and  th 
plastic  mass  then  undergoes  a  strong  pressure  by  mi 
powerful  hydraulic  presses.     The  piece,  after  it  cm 
of  the  press,  i>  annealed  in  the  usual  way.     This  pr< id 
said  to   possess  remarkable  qualities   of  hardness,  inallei 
ability,   and    resistance    to  wear.     It   is  more  elastic  th;. 
ordinary  glass,  and  is  thus  much  less  fragile.    Its  pi 
render  it  well   adapted   for  paving  blocks  or  tiling,  ami 
may  be  used  to  advantage  on  the  outside  of  buildings,   Tl 
author  mentions  also   the  "  strengthened  glass  "  which  hi 
come  into  use,  this  being    a  flat  j;lass  plate  containing 
metallic  network  in  the  centre  which  renders  it  far  so 
to   ordinary  glass  as   regards   solidity  and  r. 
ease  of  tire   it  will   stand   the   highest   temperature 
bending.  This  t;lass  may  be  obtained  in  two  different  way 
The  French   process,  due  to  M.  Appert,  differs  from  tl 
American,  in  which  the   rigid  metal   network  is  forced  ini 
the  glass  sheet ;  in  the  French  process,  two  separate 
of  glass  are  rolled,  and  the  network  is  introduced 
them,    the    whole    being    pressed    together   in   the   rol 
Another  glass  which  may  be  considered  as   new,  all 
known  for  some  years   past,  is   that   known  as  "opaline 
This  glass,  of  a  milk-white  or  greenish  hue,  has  eon 
use  of  late  for  tile-work,  and  it  may  in  a  great  many  I  Si 
replace    ordinary   tiles  at    a   less    cost.     The    under) 
stations  of   the  Paris  .Metropolitan   are  entirely  liui 
these  "  opaline  "  tiles,  which  produce  an  agreeable  effe 
The  St.  Gobain  glas>  works   had  an   important  exhibit 
opaline  glass  at  the  Exhibition.     The  author  menti" 
the   perforated  glass,  which  facilitates    the   ventilal 
dwellings,  and  thus   renders  great  service   from  a  1 
point  of  view.     Plates  of  glass  for  buildings,  roofs,  .' 
now  being  made  of  very  large   size,  up   to  15  and  18  ft. 
length,  and  glass  tubes  are   made  as  large  as  20  ins. 
diameter. 


X.—METALLURG  Y. 
Mineral  Production:  op  Great  Uritun. 


1900. 


Description  of  Mineral. 


Alum  shale 

Arsenic 

An*  nical  pyrites 

Barytes 

Bauxite 

Bop  ore 

Chalk 

Chert  and  flint 

;ind  sliale 

Coal 

Copper  ore  and  precipitate 

spar 

Gold  ore 

Gravel  and  sand 

Gypsum 

Igneous  rocks 

Iron  ore 

.,    pyrites 

Lead  ore 

Limestone  (other  than  chalk] 
-anese  ore 

Ml'  a 

Ochre,  umber.  \c 

.!■■ 

"'Jin 

0l  lime 

Rock  salt 

rrom  brine 

Sandstone 

and  slate  slabs 



Tin  ore  (dressed) 

Uranium  ore 

Wolfram 

Ziuc  ore 


Coal  Mines  Act. 


Tons. 
1,308 


3,025,054 
225,170,163 


7,667,578 


105,591 


Metalliferous 

Quarries.* 

Mines  Act. 

Tens. 

Tons. 

t.osi 

9,673 

. . 

•27,456 

2,000 

:..::" 

.. 

4,153 

10.121 

4,363,207 

3,721 

7:S.'.i72 

111,570 

111.1113,070 

,. 

11.137 

S.48S 

,, 

1,413 

33 

20,802 

27,086 

1,807,961 

152.720 

55,318 

07,698 

4J3S8.603 

1,863,714 

1/196,916 

3.2IH 

31,685 

■s, 

589,042 

U,2S7,'.»30 

4,270 

10,830 

■• 

"  620 

150.S60 

1,701,487 

258,346 

1,655,884 

100.G93 

419,646 

9,121 

0, 

800 

41 

. . 

8 

1 

24,675 

•■ 

Tola'. 


18(8, 


Total. 


Tons. 

Tons. 

1.31". 

4,081 

9,073 

13.5111 

5,779 

4,153 

4,373.331 

77,693 

14,01;. 

225,181300 

2o0j0 

U.iss 

I.  Us 

l.s:::,2ll2 

1,771,276 

20s  i 

1,113  t,:iul 

1 1.028,208 

12.27'.' 

32,010 

11,90! 

690 

16,200 

10.311 

2,282,221 

111 

159,860 

1.701, ls7 

:.,ii10,SS4 

586,340 

'.1.121 

0,800 

11 

9 

■J  1,675 

•  Exclusive  of  the  produce  of  most  of  the  quarries  less  than  20  ft,  deep,  but  including  the  produce  of  all  open  workings  for  irun 
re,  phosphate  vf  lime,  sulphate  of  stroutia,  and  tin  ore. 


U801.]       THE  JOURNAL  OF  THE   SOCIETY  OF  OHEMIOAL  INDUSTRY. 


637 


Mineral  Prodi  i  rros  01  Algesia. 

Ifachrichteii  Jin-  Handel  und  Industrie,  Berlin, 
March  25,  1901. 

1896   to   1900   the   colony   of    Algeria  exported 

tons  of  minerals,  of  which   1,1:56,197  tuns  were 

osphates,  2,55.1.649  tons  iron  ore,  3,503  tons  copper  ore, 

:;;il  tons  lead,  and  135,826  tons  zinc.     The  nut  results  of 

i  mineral  production  in  19oo  were  50.000  tons  less  than 

eding  year,  as  the  following  tablo  shows  :  — 


1899. 








■X 


Tons. 

281,113 

638,80 1 

1,696 

6,217 

36,952 


Limn. 


Tons. 

278,500 

601,058 

,     24 

2,084 

80,250 


959,182 


! .I'll 


cline  was  important  in  all  branches  of  the  mining 
an,  but  the  outlook   for  the  year  1901  is  far  betti 
i  that  of  1899.     Work  will  be  resumed   in    the  Gucr 
Hi-,  which  lave  been  abandoned  since  1893,  and 
r  of  projects  will   be   initiated,  as   new  companies 
powerful  capital  have   been   organised.     .Many  large 
rich  mineral  deposits  in  the  interior  cannot  be  developed 
it  of  their  distance  from   the  sea  and  the  lack  of 
ition  facilities.     The   completion   of   the  recently 
'    railways    will    have    a    beneficial    effect    on    the 
ril  industries,  and  the  colony  will  become  of  importance 
mineral  wealth. 

Mineral  Production  of  Spain. 

Eng.  and  Mining  J.,  May  18,  1901. 

For  the  mineral  production  of  Spain,  other  than 
i  and  coal  and  eoke,  are  given  below,  collected 
la  Minora  of  Madrid.     The  figures  are  all  in 
ic  tons. 

Ivtr, — The  total  production  of  silver  in  Spain  in  1900 
94,507  kilos.,  all  of  it  being  obtained  by  desilverizing 
except  about  3,000  kilos,  recovered  from  the  dry  ores 
ucina.  In  addition  89,355  kilos,  weie  expoited 
rgenuferous  lead.  This  makes  the  silver  output  in 
a  total  of  183,802  kilos.,  against  169,451  kilos,  in 
;  showing  an  increase  of  14,411  kilos. 

uicksilver.— The  production  in  1900  was  32,237  flasks, 
ared  with  39,364  in  1899,  showing  reduction  of  7,127 
s,  or  1  s ■  •_'  per  cent.  Of  last  year's  output  30,612  flasks 
i  by  the  Ahnaden  mines,  1,125  by  the  Soeiedad 
ivenir,  and  500  by  other  companies.  The  fallin  .  off 
ntirely  in  the  Ahnaden  product. 

'pper. — The  production  of  copper-bearing  pyrites  in  the 
ices  of  lluelva  andSevilla  last  year  was  2,052,640  tons, 
i  compares  with  2,521,875  tons  in  1899  ;  showing 
of  130,765  tons.  Of  last  year's  production 
,504  tous  were  from  the  Rio  Tiuto  mines,  and  449,220 
rem  those  of  the  Tharsis  Company.  Of  copper  ores 
than  l'yritic  there  were  mined  lust  year  4,500  tons,  of 
3.1S4  tons  were  from  Navarra.  The  exports  of 
terial  were,  in  metric  tons  : — 


— 

1899. 

848,852 
88,444 
14,609 

1.0S9 

1900. 

Changes. 

1,029,141 
29,084 

19.691 
1,285 

I.    S0.2S9 
I.         640 
I.      5,082 
I.         14G 

'  total  production  of   copper  from  Spanish  ores  las 

mated  at  45,000  tons. 
"'—The  production  of  lead  in  Spain   is 
-  m  metric  tous. 


given   as 




1600. 

Changes. 

Lead  exported— 
In  pigs,  burs,  Ac 

162,181 

664 

6.212 

188,987 

541 

::  urn 

1).    8,194 

li        120 

l>.    8,108 

Ill  i sinned  in  Spain  .... 

1  (,000 

1.        500 

182,607 

171,590 

1).  10,1117 

The  production  of  white  lead,  made  chictK  in  Linares, 
was  3,000  tons  lasi  year.  The  lead  used  in  making  this  is 
included  above  in  the  lead  consumed. 

The  lead  exported  in  bars  and  pigs  was  as  follows,  in 
metric  tous :  — 




1890.              1900. 

Changes. 

Soft  lend 

68,955 
93,176 

71,492 

82,445 

I.      2,537 
D.  10,731 

if.M  :i 

153,937 

D.    8,194 

Exports  of  lead  ores  in  1900  were  5,181  tons,  of  which 
3,524  Ions  were  argentiferous  galena.  The  total  showed  a 
decrease  of  5,173  tons  from  1899. 

Zinc  Ore. — The  zinc  ore  mined  iu  1900  was  87,000  tons, 
against  119,770  tons  in  1900.  The  exports  in  1900  were 
41,776  tons  blende  and  19,423  tons  calamine,  a  total  of 
61,199  tons.  There  is  only  one  zinc  reduction  plant  in 
Spain,  the  Arnao  Works  of  the  Real  Compania  Asturiona. 
where  5,784  tons  of  spelter  were  made  last  year.  In  1899 
the  output  was  6,328  tons;  the  decrease  in  1900  being 
544  tons. 

Iron  Pyrites.  —  Exports  of  pyrites  last  year  were 
356,019  tons,  against  321,278  tons  in  1899,  an  increase  of 
"•2,741  tons.  Of  these  exports,  54,750  tons  were  ordinary 
crude  pyriles ;  the  balance  was  from  the  mines  of  the 
province  of  Huelva,  and  was  the  residue  left  after  the 
copper  had  been  extracted  by  the  wet  process. 

Manganese  Ore. — The  manganese  ores  mined  in  1900 
reached  a  total  of  131,450  tons,  all  of  which  was  exported, 
going  chiefly  to  Germany.  The  production  in  1899  was 
139,352  tons,  showing  a  decrease  of  7,902  tons  last  year. 

Asphalt. — The  output  of  asphalt  in  Aleva  was  3,261 
tons,  and  in  Navarra  443  tons,  a  total  of  3,704  tons,  which 
compares  with  2,537  tons  in  1899. 

Cement. — The  production  of  hydraulic  cement  last  year 
was  147,831  tons.  Nearly  all  of  this  was  made  in 
Guipuzcoa,  Gerona,  and  Barcelona.  The  production  in 
1599  was  169,966  tons,  so  that  the  decrease  last  year  was 
22,135  tons.  There  were  two  works  in  operation  last  year 
making  Portland  cement,  and  their  output  was  20,000  tons. 

Salt. — The  total  production  of  salt  in  Spain  during  the 
year  1900  was  480,000  tons,  against  598,000  tons  in  1899. 
The  exports  were  205,562  tons,  against  326,357  tons  in 
1899.  The  decrease  of  120,795  tons  was  due  largely  to  the 
loss  of  the  colonial  trade. 

Minino  Industry  of  Huelva,  Spain. 

Foreign  Office  Annual  Series,  No.  2592. 

Mr.  Vice-Consul  Ricketts  reports  as  follows  : — 
An  incontestable  proof  of  the  actual  prosperity  of  this 
district  is  to  be  found  iu  the  Treasury  returns  for  1900,  for, 
although  1899  was  a  relatively  good  year,  the  tax  on  mining, 
the  chief  and  almost  the  only  industry  in  the  province, 
yielded  last  year  over  50,000/.  more  than  in  that  period. 
The  outlook  for  copper  seems  to  be  as  favourable  as 
possible  for  producers,  and,  whilst  offering  inducements  for 
the  discovery  and  opening  up  of  new  mines  iu  this  neigh- 
bourhood, gives  increased  confidence  and  encouragement  to 
those  who  are  interested  in  the  older  established  concerns. 
A  glance  at  the  particulars  which  are  here  given  with  regard 
to  the  output  of  some  of  the  latter,  taking  into  consideration 
the  sustained  high  price  of  copper  and  the  favourable  rate 
of  exchange  (which  varied  from  29  to  38  per  cent,  at 
different  periods  during  the  year),  cannot  be  other  than 


eas 
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ictorj  to  all  who  are  aware  of  the  enormous  amount 

Iritisb  capita]  invested  in  the  beat  of  these  undertakings, 

and  a  perusal  of  the  return  of  imports  from  the  United 

Kingdom  will  show  that  this  is  not  onlj  an  important  but  a 

growing  market  for  liritish  trade. 

Annex  A  shows  the  principal  articles  of  import  from  the 
Unite«l  Kingdom  to  the  port  of  Huelva  (luring  the  year 
1900.  Compared  with  the  previous  year,  the  following 
show  a  satisfactory  increase  i — (.'•.•num.  coal,  coke,  naphtha, 
and  manufactured  iron  ami  steel.  Tin-  only  items  in  the 
list  which  show  an  important  decrease,  on  comparison  with 
1899,  an-  railway  material  and  anchors  and  chains,  but 
these,  of  course,  are  supplied  to  meet  special  requirements 
ami  an-  not  the  object  of  a  continuous  Steady  demand. 
Bather  less  tin  was  imported  than  in  tin-  previous  year,  but 
all  that  was  used  came  from  the  United  Kingdom. 

It  is  worthy  of  note  that  1,245  tons  of  chemical  manures 
Mere  imported  from  the  United  Kingdom  last  year,  and 
there  will  probably  be  a  stil!  greater  demand  in  1901. 
Another  new  feature,  which  has  attracted  some  attention, 
has  been  the  importation  of  seme  cargoes  of  Jarrah  wood 
railway  sleepers  from  Australia,  an  experiment  which  has 
met  with  great  sn 

Annex  B  deals  with  the  exports  to  the  United  Kingdom, 
but  there  is  nothing  special  to  report  in  connexion  with  the 
same.  Cupreous  iron  pyrites  was  again  the  principal 
article  exported  to  the  United  Kingdom,  and  the  quantity 
sent  forward  amounted  to  over  500,000  tons,  or  10,000  tons 
in  excess  of  the  quantity  shipped  in  1899. 

There  was  also  an  increase  in  the  export  of  sulphate  of 
copper,  cork  (.both  in  bales  and  manufactured),  copper 
matte,  chestnuts,  fee.,  whilst  |  recipitate  of  copper,  iron 
pyrites,  lead  ore,  mercury,  manganese,  oranges  and  dried 
figs  were  in  less  demand,  but  not  to  an  appreciable  extent, 
except  precipitate  of  copper. 

I'o  account  for  the  slight  reduction  in  the  shipments  of 
iron  pyrites,  it  may  be  mentioned  that  almost  invariably 
the  nvnes  working  iron  pyrites  work  also  copper  pyrites, 
and  with  copper  at  its  present  price  the  inducements  are 
much  greater  to  work  the  latter  than  the  former. 

The  total  extraction  of  mineral  at  the  Hio  Tinto  mines 
duiing  1900  was  1,985,700  tons,  with  an  average  copper 
content  of  2-71  per  cent.,  as  compared  with  1,701,730  tons 
(2-72  per  cent,  copper)  during  1899.  The  overburden 
removed  in  1900  was  1,572,216  cubic  yards,  bringing  the 
total  removed  up  to  17,800,000  cubic  yards. 

The-  following  was  the  distribution  of  the  mineral  last 
year: — 

Tons. 

Foreiport 781,377 

„  smelter 111,250 

„  washing  in  heaps 1,092,133 

The  exportation  of  ore  during  that  period  was  divided  as 

folio  vs:  — 

Tons. 
Shipped  to  Great  Britain  and  the  Continent . . .     654,572 
„  United  States 226,191 

Of  the  products  exported,  20,391  tons  were  in  the  form  of 
precipitate  (or  "  cascara,")  and  19,344  tons  in  the  form  of 
niBtte.  The  sulphate  of  copper  manufactured,  and  which 
was  divided  in  about  equal  parts  between  Spanish  cou- 
snmption  and  export,  amounted  to  over  4,ouO  tons. 

The  total  shipments  from  this  company's  pier  at  Huelva 
amounted  to  820,800  tons  iu  383  steamers,  or  an  average  of 
2,1  13  tons. 

The  number  of  hands  employed  during  the  year  by  the 
Kio  Tinto  Company  was  10,243,  and  the  number  of  fatal 
accidents  14,  or  T36  per  1,000.  The  total  mileage  of  rail- 
way is  71  miles  main  line, 85  mile-  mine  line-  with  21  main 
line  and  50  mine  liue  locomotives,  and  2,600  ore  waggons, 
in  addition  to  passenger  rolling  stoek.  New  lines  are  being 
nstructed  to  Nervaand  Zalamea,  chiefly  for  the  use  of 
the  company's  operatives,  who  will  get  very  cheap  rates. 

The  new  tmelting  and  Bessemcrising  works,  which  will 
have  two  of  the  largest-sized  copper  furnaces  ever  made, 
and  two  large  copper  converters,  for  making  blister  copper, 
arc  nearly  completed.  All  the  required  plant  for  these  new 
works  was  obtained  from  the  United  States. 


The  Tharsis  mines  are  reported  to  have  shipped  duri 
the  past  year  some  8,000  tons  of  precipitate  of  copp 
7 ■  ■ .  1 1"> 3  tons  of  washed  ore,  and  227,480  tons  of  cuprei 
imn  pyrites. 

The  lYfu  de  1 1  ierro    mine  shipped   some   50,000  t,m< 
copper  pyrites  (21    to   3'   per  cent.)  during    1900, 
tons  of  precipitate. 

Tinto  and  Santa  Rosa  shipped  41,384  tons  of  cuprei 
pyrites,  most  of  it  high  grade,  hut  some  very  peer. 

Sotiel  Coronadn  produced  10,000  tons  of  cupreous  pyril 
285  ions  of  washed  ore,  and  some  precipitate. 

El  Castillo  del  Buitiou  produced  14,500  tons  of  i 
pyrites  and  a  little  precipitate. 

The  San  Miguel  mines  shipped  009  tons  of  precipitate 

At  the  Las  llerreiias  Mine  52,00(1  tons  of  pyrites,  (a!> ' 
1 ',  per  cent.  Cu.)  were  extracted.    All  this  ivas  treated  at 
mine-  and   gave    about    1,000   tons   of   precipitate 
cent.)  all  shipped  to  the  Tyne. 

The  Campanario  Mines  produced  744  tons  of  cupre 
pyrites. 

The    Societe    Fraucaise    des    Pyrites    de    Huelva    li 
completed  the  railway  for  the  Perrunul  .Mines,  and  i 
tion  will  commence   in   June.     The  output,  in  iroa  pj i  , 
especially  free   from   copper,   is   estimated  at   100,1 
per  annum.     This  company  also  exported  last  yeal 
tons  of  mineral  from  their  old  mine  "  Confessionarii 
exhausted. 

Whilst   referring   to  the    taxation    on    mineral! 
attention   is   due    to   the   recent    legislation   on  the 
The  decision    at    which  the    Director-General  of   I 
lately  arrived  with  regard  to   the  export  tax  on    mis 
of  vital  importance  to  Huelva  as  the   largest  shipping 
of  copper    ore    in  the   Peninsula.     The  whole  qui 
long  and   involved,  but  the   chief  features  can  he 
sketched  as  follows: — An  export  tax  of  lT:r<'-  per  in 
ton  on  iron  ore,  and  of  Is.  2-frd.  on  copper  c 
in  March,  1900.     This  tax,  although  much  resente 
mining  interest,   worked  relatively   smoothly  at  li 
produced  an  enormous  revenue,  it  being  always  um 
that  mineral   and  washed   ores,  containing  so      i, 
centage  of   copper,  as  to  have  no  commercial  coppi 
were  Tree  of  the  copper  tax.     Towards  tin 
however,  the  Director. General  of  Cu-toms  not  onh 
to  the  contrary,  but  ordered  the  Customs  officials  1 
full  copper  dues  on  all  washed  ores,  and  to  make  i 
retrospective   to  all   shipments  since   March,   I9U0. 
produced  a  great  outcry,  as  it  was  beyond  the  powi  li 
mine  owners  or  merchants  to   recover  the  tax  after  del    '■ 
of   the  mineral   to   buyers   abroad,    and   n 
representatives  of  the  principal  mines  proceeeded  tu 
and  protested  with  some  measure  of  success  again 
was  considered  so  arbitrary  a  proceeding. 

It  has  been  temporarily  agreed,  that  this  an 
will  probably  soon  be  confirmed  by  Royal  I' 

'■  All  ore  under  1  per  centum  of  copper  1 
pyrites. 

"Ore   declared   to   the  Custom-house  to  c 
1  per  cent,  and  found  to  contain  more  than  I  per  ci 
less  than  1-  15  per  cent,  of   copper    will   pay  tl 
export  taxes  as  copper,  but  will  not  be  subject  to  li 

"Ore    found   to   contain    more  than   115  per  eel  j 
copper  will  be  liable  to  the  fines  and  penalties 
generally  for  false  declaration,  unless  so  declared. 

This  applies  to  crude  and  to  washed  ores,  and  t.-.  all   I 
rrents  made  since  Match,  1900,  of  which  the  Co 
have  samples  in  Madrid.     In  future,  samples  of  all 
will  be  sent   to   Madrid   aud    there  assayed  to  proud. 
veracity  of  shippers'  declarations. 

Manganese. — The  export  of  man    inese  I    in  tbhf 

vince,  which  in  1899  amounted  t less  than 

or    nearly  25    per  cent,  of  the  world's   c< 

back  in  1900  to  129,916  tons,  or  a  reduction  ol 

Of  these  129,910  ton--,  1.213  tons  only  were  sh 

United  Kingdom,  2,221  tons  to  France,  and  tl 

126,482    tons    to    Antwerp.       Fully   three  [on 

quantity  may  he  classed  as  poor  on 

cent,  of  manganese  metal  and  28  to  30  per  cent  "'    l 
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ugb  eontents  of  silica  render  these  ores  unfit  for  treat 

ferromanganesc  and  for  fair  class  iron  ore.  whilst 

I  ;irc  found  suitable  for  the  "  Minetto"  ores  of  Luxem- 

bich  require  silica.   This  circumstance  accounts  for 

irn  export  to  Belgium. 

ie  Huelvii  production  for  1901  is  likely  to  again  show  a 

ig-off,   as   the  manganese   formation  occurs   in  limited 

nl    lodrs,  which  arc   lieing  fast   exhausted,  and  the 

i.',  in  most  cases,  the  heavy  transport  charges 

si  rioiis    obstacle    to   the    working   of   new  mines    at   a 

;r  cr  distance  from  the  p  irt. 

act  particulars  of  the  world's  production  of  manganese 

not  available  at  the  time  of  writing,  hut  the 

table   shows    part   of  the   European    consumption 

riod  and  the  source  of  supply  :— 


Annex  A. — Return  «;/'  Chemical  Articles  of  Import  from 
I   tiled  Kingdom  in  the  Port  <>/  l/uelrn  during  in  99   1900. 


Quantity. 


1! 


Tons. 

825,221 

12,662 

89,843 

Turko.v 21 ,355 



il 





linuil 

Australia 

Jara 

ra  Russia 

liner  


Kilos. 

i'  mi.  ill 27U91 

Ho       12,1 

Pitch  and  Mir 831 

-Mineral  nils 81,673 

Naphtha 

r 17.172 

tubes !  9,961 

Tin  ingots 13.117 

i   wire ' 

!        B,578 

ical  manures 


KllnS. 

Teas. 

179,281 

171 

13,223 

14,403 

14 

i  17,625 

lir. 

is,:ijn 

is 

8,487 

s 

10,510 

10 

1,2  ;t 

4 

1,7*0 

4 

1,265,437 

1,245 

1,375 
8,555 

74,910 

2.2,13 

17,313 

1.187 


Annex  B. — Return  if  Principal  Articles  of  Export  to 
(ircnt  Britain  from  the  Port  of  Uvelva  during  the 
Years  1899-1900. 


563,915 
lluelva 129,916 


Total. 


693,861 


,861  tons  must  he  added  the  United  States 
lien,  the  United  States  home  production,  and  the 
in,  Swedish,  Austro  Hungarian, and  Russian 
reduction  and  consumption  ;  thus  the  world's  con- 
n  of  manganese  ore  for  1900  can  be  safely  computed 
00  tons,  or  an  increase  of  nearly  300,000  tons  over 
uniption  of  the  previous  year. 


Articles. 


Cnpr  ens  |ivrit  s  .. 
Copper  precipitate  . 

matte 

sulphate  of 

Iron  pyrites 

Lead  ore 

Mercury 

Manganese 


Quantity. 


1S93. 


Kilos. 
521,261,156 

30,ns:',i;ti2 

U.5(is,7t5 

24,210 

66,783,940 

1,0112.2110 

820,000 

103,820 


19110. 


Kilos. 
533-525,425 

27.5S7,l-o 

19,555,080 

129,147 

39,780,360 

525,380 

205,000 


Tons. 
523,155 

27,105 

19,247 

127 

39,151 

521 

201 


Iron-  Production-  op  Bilbao,  Spain. 
Foreiyn  Office  Annual  Series,  /Vo.  2598. 

The  Biscay  ores  are  generally  divided  into  four  classes, 
the  vena  or  campanil,  campanil  (inferior),  rubio  (limonite), 
and  siderite  or  spathic. 

The  following  analysis  of  Biscay  ores  has  been  made  :  — 


Spathic. 

Vein. 

Campanil. 

Superior 
Rubio. 

Superior. 

Inferior. 

Rubio. 

1-400                    2*850 
52-070                  47-300 

81*157 

.. 
1-340 

1*200 

1-31(1 

i  i:„, 
0*0*3 
0-035 

0*100 

6*210 

,i   |20 
8*150 

75-357 
2:ito 

1*840 

5-530 
1-510 
0-035 
0-025 

0*093 

5*300 
0-700 

7-170 

78-514 

o-'Joo 

1-250 
0*830 
0*550 
0  058 
0  031 

0-050 

7-i;o 

4-100 
6*100 

72-930 
0-780 

'* 
1-700 
0-500 
0'250 

OlTO 
1-700 
0-450 
0-351 
0-040 

6*590 

0"  isn 

1-620 

.. 

it  300 
1  ..'-,  1 1 
0*£70 
0-675 
0-045 

32*937 

8-090 

l  ■  iso 
1*950 

0*055 



0-S50 



9-750 

6-1C0 

Total 

99*981 

100-077 

100-114 

100*000 

100-123 

3S-7S0 

56-809 
0-846 
0-015 
0-016 

52-740 
1-333 

o-oio 

0-014 

54-959 
0-568 
0-013 
0-025 

».: :::;■;;; 

C492 

lis :: 

0-017                       0-019 

0*140                    0-270 

32-270                  82*180 

0*040 

-  the  purest  of   all  the  Biscay  ores,  and  was 

.  'tie  worked  when  production  was  limited  to  the 

work.     The    Bessemer    process  caused 

largely  used,  but  both  the  vena  and  campanil 

"Jon  DearT)  worked  out. 

ithic  iron  is   found  at   times  iu   small  quantities 

of  campanil  or  rubio,  and  in  "  pockets  " 

other  minerals,  but  more   generally  underneath 


The  vast  proportion  of  ore  now  shipped  from  here 
consists  of  rubio. 

It  has  been  estimated  that  the  mines  in  Biscay  now  beinir 
worked,  and  others  which  are  constantly  being  opened,  can 
put  out  57,000,000  tons  before  they  are  exhausted,  and 
those  of  Sautander  10,000,000  tons. 

The  first  attempts  at  calcination  for  the  utilisation  of 
siderite  were  made  in  1881,  but  it  was  not  until  1889 
that    if  was  resorted   to   on   a   large   scale.     At    present 
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there  arc  about  ;S3  kilns  which  turned  out  613,575  tons  in 

The  treatment  of  spathic  ore  by  calcination  was  fully 
dealt  with  bj  Mr.  Consul  Smith  in  bis  report  for  1894. 
The  same  process  is  now  made  use  of  for  the  treatment  of 
r  rabio.     It  has  been  found  to  answer  well. 

The  increasing  demand  for  the  rich  hematites  of  Biscay 
and  the  exhaustion  of  the  beds  al-o  led  mine-owners  to 
resort  to  mechanical  means  for  trashing  this-  ore  aud  tin- 
contents  of  their  old  rubbish  heaps.  Two  systems  arc  in 
use  :  1-  The  cylinder  of  open  metal  work  revolving  hoi 


tally    in   a   tank,   thereby  allowing  the  clay,  &c,   to  dro 
through  j  2.    The   drum  system   ending   in  a  cone  in  whic 

the  ore  mounts  and  the  water  descends  with  the  din 
mineral   comes  out   clean  at    the  top   and   falls  on   a  tabl 
where  it  is  further  dealt  with      The  latter  system  li 
almost  generally  adopted,  aud  has  given  excellent   result 
especially    as    regards   old  and    formerly  valueless   rabbi' 
heaps  which  have  turned  to  good  account. 

The    exports    for   the    last    seven    years    have    1 
follows : — 


To- 

Quantity. 

1894. 

1895. 

IS96, 

1897. 

IS'.ls. 

1899. 

1900. 

Tons. 
2,808 
618,1 

280,411 
"663 

Tons. 

3,0i>.;.>  0 

586,656 

1.17.-. 

i-Ji.r.o- 

■  S27 

964 

17,530 

Tons. 

3,57- 

768,796 

5  ■     1 

189,037 

312.:!7u 

1,810 

87,168 

Tons. 

8.167,1  17 

SH.'.'  15 

37.938 

•i.ios 

316,971 

sV,90J 

Tons. 

3,060,801 

880.311 

11.618 

1.-.1.-.20 

285,561 

976 

8,042 

1,883 

T..ns. 
3,966,129 
861.669 
82321 
205,958 
282,109 

Y.  126 

l:ui 

::,7'.io,t22 

4.037.057 

4,827,400 

4,649,007 

4,313.217 

.-,,112,703 

The  largest  shipment  came  from  the  Orconera  Iron  Ore 
Company,  Limited,  aud  amounted  to  1,408,499  tons. 

.Mining   Inhi-iry  or   North  of  Spain. 
Bd.of  Trade  J.,  May  30,  L901. 

H.M.  Consul  at  Corunna,  reporting  on  the  mining  industry 
in  .Spain  (Foreign  Office  Annual  Series,  2586),  states  that 
the  arsenic  il  gold  pyrites  of  his  district  contain  an  average 
of  about  20  per  cent,  arsenic,  and  from  10  to  16  dwts.  of 
gold  to  the  ton.  The  mispickel  of  Cornwall  contains  no 
gold,  and  only  8  per  cent,  of  arsenic,  and  it  is  well  known 
that  these  mines  are  the  most  paying  and  prosperous  in 
Cornwall. 

Considering  the  above  figures,  it  certainly  appears,  there- 
fore, that  the  Corunna  mines  are  well  worth  attention,  not 
only  for  the  gold  contained,  but  even  more  so  for  the 
arsenic.  An  influential  group  of  Cornish  capitalists,  largely- 
interested  in  the  arsenic  trade,  has  lately  sent  out  an 
engineer  and  mining  expert  to  report  on  these  mines. 

The  Consul  states  that  the  demand  from  England  for  an 
ore  as  pure  as  possible  from  phosphorus  has,  perhaps,  led 
exporter^  at  Bilbao  to  cater  too  much  for  the  British  market. 
It  is  worthy  of  note  that  the  German  ironworkers  make  use 
of  highly  phosphoric  ore,  which  British  ironmasters  will 
not  even  look  at.  A  case  has  been  quoted  in  which  an 
engineer  of  the  Government  of  India  railways  refused  to 
accept  a  large  supply  of  rails  because  the  steel  was  found 
on  testing  to  contain  0005  of  phosphorus  above  the  usual 
British  specification  of  0-06  per  cent.  In  Germany  steel 
rails  are  made  and  passed  with  0-08  and  even  0"  10  per 
cent,  of  phosphorus.  It  is  contended  by  some  that  the 
Hritish  specification  of  0-06  per  cent,  as  a  standard  of 
purity  is  too  high,  and  that  a  rail  is  perfectly  sound  ami 
has  as  long  a  life  with  a  percentage  of  phosphorus  not 
exceeding  0# 08  as  one  that  has  a  much  lower  percentage, 
provided  always  that  care  is  taken  to  regulate  other 
ingredients.  If,  however,  the  percentage  of  0*08  is 
eeded  the  rail  becomes  crystalline  in  structure,  and 
hence  brittle  and  more  liable  to  break.  However  this  may 
be,  the  result  is  that  Germans  are  able  to  obtain  ore  in 
large  quantities  and  cheaper  than  British  traders,  and  can 
utilise  ore  that  a  British  ironmaster  will  not  have  at  any 
price. 

The  Consul  is  of  opinion  that,  coming  as  these  statements 
do  from  a  man  who  has  had  considerable  experience  in 
British  foundries,  they  should  not  be  dismissed  without 
careful  examination.  .Spathic  ore  and  washed  ore  were  both 
eagerly  bought  up  by  German   houses  and  used  for  years 


before  they  were  touched  by  British  iroufounder-, 
simple  reason  being  that  British  makers  would  not  n 
the  necessary  changes  in  their  plant. 

It  is  a  curious  geological  fact  that  the   further 
mines  are  from  Bilbao,  the  more  phosphoric  is  the  ore. 
highly   phosphoric   ore   of  Galicia   practically   all 
Germany.     A  considerable  amount  of  Bilbao  capital  is 
beginning  to  be  invested  in  Galieian  mines. 

The  report  from  the  British  Vice-Consul  at  Gijon,  si 
that  the  advantages  to  be  gained  by  a   close  9tu 
mineral  wealth  of  that  district,  have  been  comment! 
previous   reports,   especially  since   the   question  a 
minerals  has  become  so  acute,  and   the  Vice-Con  sol 
to  impress  the  importance   of  becoming  more  acq 
with  the  undeveloped  coalfields,  iron,  manga  e 
deposits   of  minerals   in   the   province.     The  coal 
calculated    to   be   540   square    kilos.,  of    which 
insignificant    part    is   being   worked,    owing   to 
better  facilities  for  transport  and  improved  ac 
for  shipment.     The  iron  area  is  calculated  at  14S  sq 
of  which  14  kilos,  alone  are  being   worked. 

Iron  ore  in  Asturias  gives  10  to  51  per  cent.     It  - 
a   considerable   proportion   of  silica  anil    some  sulpl 
this  defect  is  fully  compensated  b\   the  abundant: 
mineral,    as    there  are   beds    of  5   kilos,    lung,  with     ' 
layers,  some  of  which  present  a  depth  of  10  n 

Mineral  Exports  of  Milo  (Cyoladi 

Foreign  Office  Annual  Series,  No.  2P99. 
The    principal    exports   of  Milo   were   mine 
amounting  to  3.".8,2G7  dr.  (8,210..),  and  consisl 
tons  of   manganese  ore,  of  which   16,050  tons  were  -I 
for  the  United    Kingdom,  and  the  remainder   i 
847  tons  of   sulphur  sent  to   different   Greek   port-: 
pieces  of  mill-stone  to  Crete  and  Greece  :  96  ti 
of  which  80  Ions  went   to  the   United    Ivingdo: 
okes   (::;'.   cwts.)  of  gypsum   sent  to   Greece 
exports  show  a  considerable  deer, 
preceding    year,   but     for   no    special    i< 
ordinary   fluctuation   of  trade.     The  mini 
the  United  Kingdom  were   carried  in   for  British  Bl 
representing  au  aggregate  of  16,950  gross  tonnage. 

Ml  RCURY   l'ROrn'CTION. 

A.  Weishopf.     Zeits.f.  angew.  Clam.  14,  W 
I  Si  l    also  p.  .) 

Mercury  occurs  in  nature  as  a  cinnabar _HgS, 
tion  with  sulphides  of  copper,  silver,  and  iron. 
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tnentary  stone  formations  in  Almaden,  in  Spain, 
milarly  at  Huancaorlia,  in  Pern,  and  in  Idria ;  the  same 
ineial  occurs  between  tin'  strata,  and  also  mixed  with 
lumen  and  earthy  deposit?.  ( Ither  important  sources  am 
o-  of  the  Napa  Consolidated  Quicksilver  Mining 
impany,  at  New  Almaden,  New  Idria,  Altoona,  and  .Etna, 

ilifornia,  where  the  cinnabar  is  mixed  with  •  ■ 
.-.  trachite,  and  basalt,  and  their  adjacent  chalk  formations, 
is  also  found  at  Kotterhaek  and  Dobschau,  in  Hungary, 
i  at  Monte  Amiata.  in  Tuscany,  as  cinnahar  ;  at  Cornae- 
i  ino  and  Montebuono  as  an  ore,  containing  from  0-4  to 
i  percent,  of  mercury.  In  Russia,  at  N'ikitDwka,  in  the 
,triet  of  Bachmunt,  a  cinnabar  is  miued  which  is  similar 
that  of  Almaden,  the  ore  yielding  from  0'6to  20   per 

I  mercury . 
["he  United  States  of  America  produced  iu  1898  31,092 
:tles  of  mercury,  worth  1 .1SS.627  dols.,  and  in  the  year 
S  bottles   less,  lmt   owing  to   the  market  con- 
ion  the  value  in  the  latter  year  was   264,118  dols.  more. 
e    prices    in     1899    were    the   highest   since   1890.     In 
sog,  mercury   was  selling   in  San    Francisco    at 
.Ms.  per  bottle   (70\  lb.)   for  home  use  and  37-50  dols. 
export :  but   iu  December  the  prices   had  advanced  to 
jn  dols.  for  home  use   aud  47  dols.  for  export.     During 
past   twenty   years   rdl  the   American   quicksilver  has 
te  from  California,  except  65  bottles  from  Oregon  in 

17,  and  Texas  during  the  last  year  or  two  has  supplied 
»U  bottles  from  the  Terlingua  quicksilver-mining  district. 
Hungary  the  Riraa  Muranyer  Gewerkschaft,  including 
.i.  produce  about  1,000  kilos,  per  annum.  The 
lUiaa  output  is  calculated  to  be  200,000  pouds  of  mercury, 
.  md  equalling  16-38  kilos.  From  statistics  collected  by 
Metal  and  Metallurgical  Society  at  Fraukfort.it  appears 
the  world's  production  in  1S99  was  as  follows  : — 


Spain 

United  States  of  America. 

Austria-Hungary 

Russia 

Italy 


Tons. 

1,357 
993 
500 
860 
206 


ie  production  for  the  ten  years  ending  1899  is  shown  by 
_  table,  the  figures  as  to  quantities   referring   to 
ic  tons : — 


l\.-..\. 


791 
971 

1..07 

1,179 

lose 


Spain. 


1,819 
1,790 
1,667 
1.665 
1,609 
1.506 
1,624 
I  738 
1,891 
1,357 


Austria- 

Unnsary. 


542 
570 
542 
512 
519 
535 
Slit 
532 
491 
500 


Russia.     Italy.       Total. 


321 
343 
200 
196 
434 
492 
617 
362 
360 


419 
330 
325 
373 
253 
199 
186 
192 
173 
206 


3.893 
3,803 
3,833 
3,697 
3.63S 
3,835 
3,802 
4,034 
3,775 
3,416 


I  addition  to  the  sources  above  named,  Mexico,  China, 
.  Chile,  and  Peru  also  contribute,  but  the  amount 
iccurately  ascertained. 

1  s  in  Mexico  there  is  a  large  number  of  small  mines, 
give  no  statistics ;  but  apart  from  these,  the  following 
en  the  production  in  metric  tons  : — 


236 

213 
813 


1897 

....     291 

1898 

. . . .     535 

MlHwo  is  La.cr.icm  and  Elbcea,  Greece. 

Foreign  Office  A.inual  Scries,  Xo.  2,614. 

on  Mines. — The  output  from  the  mines  was  rather 

age,  and  there  is  a  prospect  of  calamine  zinc 

shortly  entirely  exhausted  in  this  district,  although 

v*    works   have   been   carried   on  to  discover    new 

i  About  Hi  years  ago  the  output  of  this  ore  amounted 


to  60,000  tons  in  the  year,  whereas  in  1900  the  output  fell 
to  18,500. 

The  ancient  deposits  of  pit  refuse  are  also  being  gradually 

worked  out,  and  the  lead  foundries  of  the  Greek  company 
have  of  late  not  been  fully  working  in    cons    [Uen  This 

pain   has,  however,  purchased  a  considerable  number  of 

lots  in  the  mines  recently  discovered  in  the  island  of 
Myconos,  and  it  is  expert., 1  that  the  foundries  of  the 
company  will  be  well  supplied  for  some  years  to  come  by 
the  t'atamania  lead  mines  recently  purchased  by  them. 

The  following  are  the  quantities  of  marketable  ore 
yielded  by  the  mines  all  over  the  district  : — 

Tons. 

Manganese  iron  ore 320,245 

Hematite  iron  ore   171,377 

Roasted  calamine  or  zinc  ore ls,505 

Export  rich  galena 1,552 

\i  -nil.-  lead  smokes 2,260 

Speiss 1,832 

Total sis,m 

In  addition  to  the  above,  264,614  tons  of  taw  and  dressed 
lead  oro  passed  through  the  furnaces,  out  of  which  1 6 , 7 1  •_  1 
tons  of  pig-lead  were  produced,  containing  an  average  of 
about  SI  ozs.  of  silver  to  the  ton  of  lead. 

Mining  in  Eubaa. — Attention  should  be  drawn  to  the 
mining  opeiations  now  carried  on  in  the  island  of  Euboea. 
The  company  called  "  Petrifite,  Limited,"  which  was  floated 
three  years  ago  with  a  share  capital  cf  12,450,000  dr. 
1  10  1.000/.),  the  majority  of  the  shareholders  being  British, 
has  concessions  for  the  extraction  of  magnesite  in  the  nortli 
of  the  island.  During  last  year  7,500  tons  of  this  mineral 
were  exported  by  the  company,  who  are  augmenting  their 
appliances  so  as  to  enable  them  to  increase  the  output  on  a 
a  very  considerable  scale. 

The  Greek  company  called  the  "Societe  des  Travaux 
Publics "  has  also  concessions  and  ship  annually  some 
20,000  tons  of  magnesite. 

The  green  Cippolino  marble  at  the  South  of  Euboea  is 
being  brought  out  now  in  larger  quantities,  as  also  is  that 
from  Tinos,  and  each  of  these  marbles,  more  especially  the 
former,  is  establishing  a  sound  demand. 

XII.— OILS,  Etc. 

(  'iXGHALESE    OlXS. 

Imp,  Inst.  J.,  June  1901. 

Among  the  Cinghalese  exhibits  in  the  Paris  Exhibition 
of  last  year  were  several  oils  obtained  from  trees  and  plants 
growing  wild  in  that  colony.  Some  of  these  have  a  con- 
siderable reputation  among  the  natives  of  India  and  Ceylon 
as  medicinal  agents.  With  the  view  of  making  them  better 
known,  the  Tropical  Agriculturist  of  Ceylon,  for  March 
and  April  1901,  contains  brief  notes  on  some  of  the  more 
important  of  them. 

Duhudu  Oil  is  obtained  from  Cclastrus  panicnlatus 
belonging  to  the  Natural  Order  Celastracea.  The  seeds  of 
this  shrub  yield  a  dark-red  pungent  oil,  which  has  a  tendency 
to  deposit  a  solid  fat  when  kept.  It  is  taken  internally 
as  a  nerve  stimulant,  and  is  recommended  for  external 
application  to  sores. 

Iriya  Oil  is  the  product  of  Myristica  irya  (Myris- 
ticucere),  an  evergreen  shrub.  The  oil  expressed  from  the 
bark  is  commonly  applied  to  cutaneous  diseases  bv  the 
natives. 

WaUdel  Oil  is  extracted  from  the  seeds  of  Artocarpus 

nobilis,  of  the  Natural  Order  Citicacecp.  The  outer  shell 
of  the  seed  when  roasted  is  used  a~  a  food-stuff,  while  the 
juice  obtained  from  the  bark  finds  application  as  an 
insecticide. 

Makulu  Oil,  which  is  obtained  from  the  seeds  of 
Bydnocarpus  venenata  (Bixinea),  a  large  tree  growing 
generally  in  the  riparian  forests,  is  of  the  consistency  o~f 
soft  butter.  It  is  known  in  South  India  as  Thertag  oil, 
and  is  recommended  as  a  valuable  substitute  for  Chalmugra 
oil  in  the  treatment  of  leprosy. 
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Vivikaduru  Oil,  expressed  from  the  seeds  of  Taberntr- 
mtmtana  dichotoma,  of  the  Nature]  Order  Ipocgnacea, 
frequently  known  as  the  "  forbidden  fruit  "  and  "  Eve's 
apple."    The  oil  is  used  in  native  embrocat 

Madol  Oil,  the  product  of  Garcinai  •  Mnocarpa  (Gutti- 
ferte).  The  seeds  yield  a  thick  oil,  which  can  be  used  in 
lamps  for  burning.  It  is  also  used  medicinally  ns  a 
vermifuge. 

lhmtmi  Oil  is  obtained  from  the  »ood  of  Dipterocarpus 
glandulosus  (Dipterocarpacca).  It  is  a  dark-coloured 
resinous  oil.  Like  the  Makulu  oil,  it  is  used  in  tlie  treat- 
ment of  leprosy,  and  as  a  substitute  for  gurjnn  balsam, 
derived  from  aii  allied  species  id'  plant.  It  forms  a  good 
varnish  when  mixed  with.  Hal  resin,  and  a  red  lacquer  with 
vermilion. 

lit  Oil  is  yielded  on  crushing  the  seeds  of  Bosnia 
longifolia,  belonging  to  the  Natural  Order  Sapotacea.  It 
solid'itii-s  on  standing,  and  is  applied  externally  in  the 
treatment  of  skin  diseases.  The  residual  cake,  known  as 
■•  Aiappo,"  is  exported  to  the  Indian  coast. 

Kekuna  OH,  sometimes  known  as  eand'-C-nut  oil,  is 
obtaiued  from  the  seeds  of  Aleurites  tribola  (Euphor- 
biareie).  It  is  suitable  for  soap-making  and  cloth-dressing. 
It  resembles  and  is  an  efficient  substitute  for  linseed  oil  in 
mixing  paints.  The  yield  of  oil  from  the  seeds  is  about 
cent.  The  toasted  nut  forms  an  agreeable  food. 
,i  Oil  is  obtained  from  the  nuts  of  Catcphyllvm 
inophyllum  \jGuttifera),  sometimes  known  i's  the  Alexan- 
drian" laurel,  a  moderate-sized  tree,  growing  generally  by 
the  sea  coast.  The  yield  of  oil  from  the  nuts,  which  are 
sometimes  exported  to  India,  is  considerable,  averaging  up 
to  60  per  cent.  The  oil  is  chiefly  used  as  au  embrocation 
for  rheumatism  and  for  burning.  Domba  oil  is  sold  in 
Burma  at  four  times  the  Calcutta  price  of  castor  oil,  which 
it  resembles. 

Mr  L.  Field,  in  reporting  on  Me  oil,  Kekuna  oil,  and 
Domba  oil,  predicts  a  considerable  demand  for  them, if  they 
can  be  supplied  cheaply. 

Margosa  or  Kohomba  Oil,  the  product  of  Asadriachla 
indica  (Meliacea),  is  an  antiseptic,  and  as  such  is  used  as 
a  cattle  medicine.  It  is  also  applied  externally  for  rheu- 
matism. Unfortunately,  it  has  a  very  objectionable  odour, 
which  may  prevent  its  more  extended  use. 

Kon  Oil. — This  oil,  which  is  clear  and  quite  liquid,  is 
used  for  illuminating  purposes,  and  in  culinary  operations. 
It  is  the  product  of  Schleicheria  trijuga,  belonging  to  the 
Natural  Order  Sapindacacea,  and  is  reported  to  have 
been  introduced  into  German  commerce  under  the  nance 
of  Macassar  oil. 

Mvuki  i    i>  k  Soap  in  Spaik. 
( 'hem.  and  Druggist,  June  1,  1901. 

The  American  Consul-General  at  Barcelona  states  that 
the  manufacture  oi  soap  in  Spain  has  greatly  increased 
during  late  years,  the  large  exports  of  Cuba  bavin™  fostered 
this  industry,  and  enabled  it  to  acquire  an  importance  that 
but  for  that  outlet  it  would  never  have  reached.  Especially 
was  this  the  ease  before  the  loss  of  the  colonics,  for  in  1897 
Spain  exported  7,045  tons  to  her  dependencies,  and  only 
112  tons  to  other  countries.  During  1900  the  exports 
amounted  to  6,107  tons,  while  those  for  the  first  two 
months  of  this  year  reached  1,792  tons.  In  the  province 
of  Barcelona  alone  there  are  over  1U0  soap  factories. 
Cocoanut  oil  forms  one  of  the  principal  ingredients  of  the 
soap  made  in  Barcelona,  the  cocoanuts  or  copra  being 
brought  from  the  l'acific  Islands,  and  crushed  at  the  oil 
mills.  Vegetable  oils  wen  formerly  imported,  but,  owing 
to  the  high  protective  duties  now  levied  on  them,  the 
principal  firm  in  the  Spanish  trade  found  it  necessary  to 
cross  the  frontier  and  erect  a  mill  at  Barcelona,  in  order  to 
compete  with  the  local  oil-crushers.  Caustic  soda  of  60° 
strength  is  imported  from  England;  the  present  price  is 
23. 05f.  per  100  kilos,  c.i.f.  Barcelona.  The  price  at  which 
the  common  yellow  soap  is  sold  for  export  is  eijual  to 
about  l   (/.  per  lb.  delivered  f.o.b.  at  Barcelona. 


Bl  \x  On.  AMD  Care  at  Swatow,  Ciiix>. 

Foreign  Qffiee  Annual  S,rits.  No.  2620. 

h 

To  the  Swatow  fanner  the  supply  of  cheap  bear, 
of  the  first  importance.  With  no  system  of  rotation  iu  th, 
cultivation  of  his  land,  and  raising  crop  aftercrop  of  sugar 
cane  en  the  same  fields,  the  soil  soon  becomes  exhausted 
and  artificial  manures  necessary.  In  this  connexion  beaD 
eake  has  been  found  to  meet  the  farmer's  requirements  and 
the  nature  of  the  soil  j  it  is  an  excellent  fertiliser,  besides 
being  both  cheap  and  plentiful. 

Locally,  the  import  of  beans  furnishes  a  new  industry  t< 
Swatow  in  extracting  and  manufacturing  bean  oil.  Ii 
addition  to  ordinary  hand-presses  there  are  now  steam  mill 
in  full  operation,  with  the  result  that,  after  satisfying  th 
heavy  local  demands,  43,250  cwts.  were  shipped  to  Hong 
Kong,  valued  at  48,276?.,  which  in  1900  reached  59,868  cwts 
valued  at  73,569/. 

XfV.—  TANNING,  LEATHER,  GLUE, 
SIZE,  Etc. 

Qoebiucho  Exports  from  Buenos  Atbes. 

Foreign  Office  Annual  Series,  No.  2615. 

Quebracho  Colorado  (red   quebracho)  is   a  hard   wo 
which    has    been    used   with    success   in   the   tanneries 
Europe  for  some  eight  or  ten  years  past  and  is  now  come 
into  use  in  the  United  States  of  North  America. 

The  following  figures  show  the  export  of  quebracho  wo< 
from  the   Argentine   Republic  during  the   last  niu< 
viz. : — 

Tons. 

1S92 29 

Is;..", 1S5.OO0 

1900 '.!\<m 

The  quebracho  tree,  known  to  exporters  as  Gran  ( Ihd 
quality,  is  found  in  a  large  belt  of  forest  which  common 
at  the  Fives  Lille  Station   in  the  province  of  Sante  Fe,  a 
runs  due  north  to   the  26th  parallel   of  latitude.     This  I) 
of  quebracho  forest  is  about  15  to  20  miles  in  widti 
situated    on    the   west   bank   of   the    River   Parana    at 
distance   of   several  miles    from    this   river.      The   larj: 
works  are  at   Calchaqui,  Guainpita,  Espin,  Vera,  Co 
Garaboto,   Golondrina,  and   other  stations  on  the 
railway  recently  purchased  by  a  French  company  from 
Sante  Fe  Government. 

Quebracho  Colorado  is  also  found  in  Corrientes  and 
interior  provinces  of  the  Argentine  Republic, but  it  conti  - 
a  smaller  percentage  of  tannin  than  the  Gran  Cbaco  w  1 
and  is  therefore  not  exported,  but  a  ready  sale  is  found  r 
it  in  the  Argentine  Republic  for  railway  sleepers,  |  • 
fir  wharves  and  bridges  and  for  rafters  of  buildings. 

The  Gran   Chaco  wood,  exported  for  tanning  pal 
is   shipped   in  the   form  of  logs  from  which  the  bark    «1 
sap-wood  have  been  pealed 

The  best  Gran  Chaco  wood  gives  the  leather  a  ell 
yellow    lint    and   considerably  increases    its  weight 
good    results    are    obtained    hj    mixing    quebracho     < 
hemlock,  oak,  gambier,   and   other  tanning   i    it 
the  expense  of  tanning  sole  leather  is  thereby  redoc 

Hcrr  Kduard  Muller  iu  his  pamphlet  on  the  subjei 
the  following 

Comparative  .  1  nalytit. 

Tannic-  lc 
Perl 

Quebracho  wood  from  the  Grau  Clue 88— W 

Kmpedrado 

Estero 10-" 

The  specific  weight  of  he  poorer  kinds  of  qn 
wood  is  about  20  to  30  per  cent.  Ir.  than  that  of  <\  I 
from  the  Gran  Chaco. 

For  some  years  the  quebracho  forests  have   bi 
in   a   primitive   manner,    but   lately   two  factories 
manufacture  of  extract  of  quebracho  have  been  erect 
the  Argentine    Republic  with   German  capital,  am 


1901.] 
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ami     North     American     companies     are     now 
indering  the  advisability  of  putting  up  similar  factories 
i  large  scale, 
rte  principal   port  for   tho    shipment   of   Gran  Cbaco 

ho  is  that  of  Colastine  in  the  province  of  Santa 
flic  ralue    of   quebracho    sleepers    extorted    in     1900 
Minted   to    17.(011/.;  in    1893,   to   .1,00  )/. ;  of  quebi 
mot  in    1900,   to    1 19,200/. ;     in    IS99,   to   63,400/-    of 
bracho  logs  iu  1900.  to  479,600/.  :   in  1899,  to  318,800/. 

A  V.— MANURES,  Etc. 

Till     PhOSPIIATES   OF    ClIKISTMAS    [SLAND. 
f  Tm<l,-  J.,  May  30,  1901  {see  also  this  Journal 
1901,  ic»r  and  405). 
lie  report  for  1900  on  Christmas  Island,  recently  issue  I 
ilonial  Office,  says  that   two  kinds  of  phosphate 
!   on  the   islaud,  lump  phosphate  and   granalated 
■.phate,  and  it   is  understood  that   the  latter  is  slightly 
more  valuable  of  the  two.     Granulated  phosphate"  has 
ranee  of  coarse  white  sand,  and  so   far   none  has 
i  shipped,  as  it  cannot   be  handled  with   the   plant  now 

number  of  narrow  pits   have  been  dug,  and  the 
itily  of  phosphate   discovered   is   enormous.     In   some 
s  at  a  depth  of  40  feet  the  bottom  of  the  deposits  has 
ii  reached. 

some  idea  of  the  amount  of  phosphate,  details 
Appended  of   sewn    pits    sunk    in   a    row    a  toss    the 
nit  of  Phosphate  Hill  at  intervals  of  GO  yards  :— 
t  1.— Lump  phosphate  from  surface  to  ti  feet. 
Granular  phosphate  from  6  feet  to  1 1  feet. 
-'  —Lamp  phosphate  from  surface  to  2  feet. 

Granular  phosphate  from  3  feet  to  2G  feet. 
3. — Lump  phosphate  from  surface  to  22  feet. 

Granular  phosphate  from  23  feet  to  :iii  feet,  nu.l 
limestone  not  yet  reached. 
4.—  Lump  phosphate  from  surface  to  13  feet. 

Granular  phosphate   from  13  feet  to  22  feet,  and 
stone  not  yet  reached. 
5.— Lump  phosphate  from  surface  to  12  feet. 
Granular  phosphate  from  12  feet  to  24  feet. 
—  I. amp  phosphate  from  surface  to  7  feet. 
Granular  phosphate  from  7  feet  to  1 1  feet. 
7.— Lamp  phosphate  from  surface  to  6  feet. 
Granular  phosphate  none, 
depth  of  3  feet  the  lump  phosphate  can   be   picked 
'"1  will   not   need  washing.      For   the    next    7  feet 
tag  will  probably  be  advisable,  although  not  necessary. 
■    that   depth    washing   will    be   neressarv    until    the 
phosphate  is  reached.      This  will  never  require 
W,  aim  can  be  exported   in    bulk    in   its    present 

understood  that  the  latest  estimate  of  the  amount 

ite  on  Phosphate  Hill  is  12,000,000  tons 

prospecting   has    been   done   in   other   parts   of    the 

1  'l  is  known   that   phosphate  exists   at   Murray 

•  from  there  that   the   original   samples  were 

n  in  the  unlikely  event  of  phosphate  in   paying 

>t  hang  tound  in  other  parts  of  the   island, 'it  is 

that  snfhcient  has  already  been  discovered  to  niVe 

1  to  the  Christmas  Maud  Phosphate  Company 

siderable  period. 

lantity  of  phosphate  said  to  be  shipped   from  the 

niber  1899  to  October  1900  amounted  to 

I   >t  is  estimated  that    175,000  tons  will  he 


X  VI.— SUGAR. 

R  Initstrv  of  Pebnamboco,  Brazil. 
Foreign  Office  Annual  Series,  No.  2591. 

industry,  which  has  thrived  for  several  con- 
fare,  appears   to   be  about   to  pass    through  as 
s  as  has  been  experienced  in  British  Guiana. 
'.;•"»»   Islands,  and   elsewhere.      Nor  will   the 
;  i  to  the  fiela  of  competition  in  the  pr<  duction 
make  matters  easier  for  the  Brazilian  sugar 
mis  ami  neighbouring  states. 


Diffusion.— Ill    the    189  1    report    on    the    trade    of    Per. 

nambuco,  mention  was  made  -  extractine 

thejn  ceol  the  canebydiffo  iou.     Thefactory  mentioned 

(Cucau)waa  then,  and  is  still,  the  only  one  that  has  tried 

'•-'":"  ">'  diffusion.       From  a  commercial   point  of 

»  it  has  proved  a  terrible  failure,  and  the pany  hai 

become  bankrupt,  after  expending  some  9,0  I  .  is,  or 

at  9d.  exchange,  whioh  is  taken  .is  the  average  at  whicb 
I  as  been  expended  on  it,  over  300,000/. 

Although  this  moneyineludes  thi st  of  a  narrow-canae 

railway  some    It    miles   long,  with   nine   locomotives  and 

sufficient  rollm;..   stock,  yet  the  value  of  the  Whole  c  mcern 

l   not  be  estimated  at  more  than   loo.ooo/     lint  this 

does  not  prove  that  the  diffusion  process   is  :l  failure  in 

Brazil,  and  the  consul  \s  inclined  to  modify  his  views  in  this 

'''sl"'',  ■      "''    Bnds    that    the    question    of   fuel,  which    he 

thought  SO  vital,  is  partly  s  lived    in  the  present  case  by  the 

longdistance  traversed  by  the  railway,  and,  therefore,  the 

wood  fuel  can  he  procured   from  far  or  near  to  the  factory 

with  practically  little  difference  to  the  cost.     Also  he  finds 

that  tour  boilers  are  fed  with  the  megass  and  only  two  burn 

wood,  instead  of  three  with   megass  and   three  with  wood, 

which  makes  a  large  difference  in  the  calculation  of  cost  of 

production.     The  process  of  diffusion  is  continuous,  and  if 

tnediffusers  are  stopped  through  lack  of  cane,  breakdowns, 

holidays,  or  any  other  cause,  the  juice  commences  to  invert 

and  the  loss  is  wry  considerable,  as  the  diffusers  hold  about 

8.  tons  of  cane.   but  tMs  difficulty  has  not  produced  such 

ill   effects   a-   expected.    Of  course,  in  diffusion,  a   great 

deal  more  water  has  to  be  evaporated  than   by  the  crashing 

process,  as  about  30  per  cent,  of  water  is  added  to  the  cane 

in  the  diffusers,  and  this  entails  larger  clarifiers,  eliminators, 

and    vacuum    pans.      The    juice,    already    heated   in    the 

'  >!1  users,   commences   boiling  at   a    density    of    about   6° 

Beaume,  as  compared  with   the    juice   from   the  cane  by 

1  ru8hiBg  al  about  10    Beaume.     Bui  on  the  whole  the  extra 

amount  of  sugar  obtained,  amounting  to  about  2  per  cent. 

more  than  by  the  crushing  process,  may  compensate  for  the 

extra  initial  expenditure  on   machinery  and  extra  cost  of 

manufacture. 

\  ast  sums  have  been  expended  ou  improved  machinery, 
but  nothing  whatever  has  been  attempted  iu  agricultural 
interests.  No  experiments  have  been  made  to  improve  the 
quality  of  the  cane,  or  to  discover  new  varieties,  by  planting 
irom  the  seed  and  selecting  the  strongest  and  healthiest 
cants.  No  scientific  examination  and  analysis  of  the  various 
soils  are  attempted,  and  nothing  has  been'done  in  the  way 
of  fertilising  the  impoverished  Ii  Ids,  ' 

Sugar  Ixdcstry  of  Bohemia. 

Foreign  Office  Miscellaneous  Series,  Na.  554. 

Various  attempts  to  produce  sugar  from  the  maple  tree 
were  made  in  Bohemia  during  the  early  years  of  the  last 
century  which  led,  however,  to  no  commercial  result. 

In  1831  the  first  factory  for  producing  sugar  from  beet- 
root was  erected  by  permission  of  Prince  ITiurii  and  Taxis 
at  Dobrowitz,  others  followed  iu  rapid  succession,  and  in 
the  year  1S3G  factories  were  working  at  Smidar,  Schlan, 
Sadska,  Pecek,  Xenhof,  Libesnic,  Vysocan,  and  other 
plac 

The  sugar  industry  to  day  is  the  most  important  in  the 
Dual  Monarchy,  and  especiallj  so  in  liohemia,  whieh  alone 
produces  nearly  half  of  the  total  amount  manufactured  in 
Austria-Hungary.  There  are  in  all  213  raw  sugar  factories 
in  work,  of  which  Bohemia  has  130. 

The  methods  employed  in  the  raw  sugar  factories  are  the 
"Robert"  system,  with  triple  saturation  and  mechanical 
filtration.  In  18S5  the  factories  of  l'odebrad  and  Nimburf 
were  the  first  to  adopt  lime  and  carbonic  acid  as  means  for 
filtration,  which  is  now  universally  used  instead  of  the 
expensive  spodium  process.  The  beetroots  are  conveyed 
from  the  yard  to  the  factory  by  means  of  water  channels 
into  which  they  are  thrown  and  by  which  much  labour  is 
saved;  nearly  all  the  factories  are  built  where  there  is  an 
abundance  of  water  and  in  close  proximity  to  the  lines  of 
railway. 

The  factories  vary  in  size  from  those  built  with  a  capacity 
ol  dealing  with  200  tons  of  beet  daily  (24  hours)  to  lhat  of 


644 


THE   JOURNAL  OF  THE   SOCIETY  OP  OnEMIOAL  INDUSTRY. 


the  largest  at  Lann,  which  can  work  1,100  tons.  The 
greater  number  are  eonatrnoted  with  a  capacity  of  from  -100 
10  tons  daily.  The  working  expenses  in  a  raw  sugar 
factorya  here  known  us  the  "  Regie,"  under  the  most 
arable  circumstances,  are  ah  ei  owt.  ol  beet, 

the  average  work  at  from  3d.  to  ">i/.,  and  in  small  factories 
at   7./.   per  cwt.  of  beetroot.     Tl  beet   is  sold  to 

the  farmers  for  cattle  food,  and  is  therefore  an  important 
by-product. 

The  sugar  refining  industry  has  reached  a  high  state  of 
perfeetiou.  There  are  in  Bohemia  30  refineries  which  not 
only  can  refine  the  whole  of  their  own  raw  sugar,  but  also  a 
portion  of  the  Moravian.  The  largest  rofinerief  are  capable 
.'t  refining  on  an  average  about  70,000  tons  of  raw  sugar 
each  per  annum,  anil  are  at  SchSnpriesen,  Anssig,  aud 
Nestomitz,  on  the  northern  frontier,  ami  Skrscbjvan  in 
the  cast 

The  natural  advantages  for  the  cultivation  of  beet,  with 
an  abundance  of  cool  ami  water,  give  to  Bohemia  its 
prominent  position  in  the  sugar  industry,  and  its  ready 
means  of  water  transport  to  Hamburg  as  well  as  by  railway 
makes  it  by  far  the  most  importaut  in  Austria-Hungary. 

The  sugar  produced  in  Austria-Hungary  was  : — 


Year. 

Quantity. 

Refined. 

1898- 
1899 

l.iUI.768 
1,098,546 

Tons. 
871,108 

841,905 

The  sugar  exported  from  Austria  Hungary  was  :- 


Year. 

Quantity.                        Refined. 

1898—1899 

Tons. 
140,270                           519,878 
134,013                           516,016 

From  liohemia : — 


Year. 

Quantity. 

Refined. 

1896 

Tons. 
76.740 

Tons. 

285,873 

2112  lliis 

The  total  amount  of  molasses  produced  in  Austria- 
Hungary  in  1899-190  •  n  is  252,606  tons,  of  which  Bohemia 
gave  115,655  tons.  The  export  of  this  article  is  trifling, 
being  in  all  only  264  tuns  ;  it  is  principally  used  locally  for 
the  manufacture  of  spirits. 

The  total  export  of  sugar  from  Austria-Hungary  to 
th'-  United  Kingdom  during  the  campaign,  1899-1900, 
was:  —  Raw  sugar,  with  average  polarisation  of  lit)  and 
undi-r  1,051  tons  ;  refined,   with  average  of   99  -3, 

1  tiuis.  There  was  also  exported  to  Hamburg, 
27,766  tons  uf  raw  and  23,219  tons  of  refined  sugar,  a  large 
proportion  of  which  also  went  to  the  United  Kingdom, 
of  which  I  could  not  obtain. 

The    total    amount    of    sugar    produced    for    the.   present 

campaign  in  Austria  Hungary  was:  raw.  1,063,000   tons,  a 

falling-off   on   the    previous    1899    1900  Campaign    of  about 

-      Tin-    production    of    Bohemia   was    495,000 

ton-,  as  against  551,338  tons  in  1899-1900, 

Tin-   export  from    Austria-Hungary    for    the    first    eight 

months  of  the  present  campaign,  that  is  to  March  31,  1901, 

-0,329   tons;  refined,  eight    months,   1899- 

1900,342,094  tons;  raW]   44,224  tons  j  raw.  eight   months, 


1899-1900,63,141  tons.     From  Bohemia:  refined,  172 
tons;    refined,    eight    months,    1S99-19O0,     1 
raw,    13,354   tons;  raw,   eight   months.    1  S9'.i 
tons;  the  iuerease  in   the  export  of  refined  sugar  thi 
being  very  marked   and   due    in   a  very   great 
increased    imports     into     the     United     Kingdom, 
imported  from  1st  April  to  13th    April    I'.IOl,   no   1, 
137. 7.>6  tons,  of  which   S 1 . 1 1". 4   tons  was  refined,  a! 
a   total   of   5s, 285   tons  during  the  same  period  of 
which  33,753  tons  was  refined. 

The  greater  portion  of  the  sugar  exported  from  i 
goes  to  the  United  Kingdom, 

XVII.— BREWING,  WINES,  SPIRITS] 

Arsenic  in  Bekr. 

Report  of  the  Manchester  Brewers'  Association' 
Commission, 

Ilrs.    Lauder  Brunton  and  Thomas    Stevenson,  M 
Gordon     Salamon,     Dr.      Luff,     Mr.     S.      Buckle) 
Mr.  Fletcher  Moulton,   K.C.,  were  appointed  hv  tl 
Chester    Brewers'    Central    Association    a   commissi 
inquire  into  the  causes  of  the  beer  poisoning  whi  1 
some  time  ago.      Their  final  report,  which  was- 
all  the  members,  states  that  iu  all   (>G3   samples   1 
analysed.     The  manner  in   which  the  brewers   ca 
the  previous   recommendations   made  by  the  con 
resulted  in  the  beer  brewed  in  Manchester  hcii 
from   arsenic,   and   analyses   of   recent   date    pro 
Manchester  beer  is   now   as  pure  as  any  produced    t 
United  Kingdom  in   respect  of  its  freedom  from 
In  the  preliminary  remarks  it  is  stated  ;  — 

"The   analysis   and   investigations    that   we 
prove,  finally  and  conclusively,  that  tie  presence  •  >! 
iu  injurious  quantities   in   the    Manchester  beer  w.i 
cases  due  to  the  sugars  manufactured  by  Mesi 
and    Co.    (Limited),    and    that    such   sugars   derive!  h 
contamination   exclusively  from   the  employment 
manufacture  of  arsenicated  sulphuric   acid,  supppl 
Messrs.    Nicholson   and   Co.    (Limited),   of 
other   cause   of  contamination    to   which  the   | 
arsenic  in  the  observed  quantities  can  he  attribnl    i 
been  discovered   by  us,  nor  is   one  believed  to  hi 
possible." 

Notwithstanding  that  brewing  from  Bo-1 
discontinued  on  December    1,  1900,  arsenic  contmni  o 
found  in  smaller  quantities   in   brewings  in  Maocl.es   ; 
elsewhere,   and   this   has    caused    a   prolongation 
inquiry,  for  the  commissioners  say,  "Although  '!i 
of  arsensie   in   beer    (of  which  the   presence  was 
quite  unsuspected)  cannot  be  said  to   be  direct! 
aud  are,  perhaps,  not  even  injurious  to  tin-  human  -' 
it  is  extremely  desirable  that  they  should  be  climina  !  II 
be  possible." 

Proceeding  to  give  details  and  results  of  their 
beers,  the  commissioners  say: — 

"One  hundred   and    sixty    samples  of   heer  liai  I1 
analysed  by   us    for  the  purpose  of  this   inquiry.   II 
samples    were    collected    from    all    parts    of    tl 
between   November   22,   1900,  and  the    end 
l'.nl,  the  largest  proportion,   however,  being  derii  • 
Manchester    and    the    surrounding    districts.      OK 

160  samples,  84  were  found  to   be  quite   free  Pi 

when  examined  by  the  Kciuscii  test.  Th 
TO  samples  were  found  to  contain  arsenic  in  ■ 
ranging  from  l-10th  of  a  grain  to  l-400th  ol 
gallon  of  brer.  ( If  the  TU  samples  found  to  C0I 
53  were  traced  to  have  been  brewed  with  Bos 
and  represented  brewings  previous  to  Deceit 
Of  these  53  samples,  27  contained  more  than  l-Jp 
grain   of   arsenic    per   gallon,    a  quantity    whioh 

rded  as  dangerous.  ( if  tin 
brewed  in  Manchester  an  1  district,  and  Hi  were 
from  other  parts  of  the  country  where  Bos 
had  been  used.  The  remaining  23  sample 
not  brewed  from  Bostock's  sugar,  were  (bond  to 
quantities  of  arsenic  ranging  from  l-30th  to 
grain  per  gallon  of  beer.  (If  these,  21  contm 
I-70thof  a  grain  per  gallon.      In  our  opinio 
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,1!  quantities  were,  in  ever)  ease,  derived  from  the 
It,  The  sample  containing  approximately  l-30th  grain 
I  was  clearly  proved  to  he  in  all  mull  beer.  Such 
i  m  the  case  in  respect  of  a  sample  containing 
roumatel)    1  70th  grain  per  gallon." 

i  gi lo  >taie  the  result  of  the  examination 

rials   used   in   brewing.      One   hundred  and   thirty 
tplcs  of   brewing    sugars    were    analysed,    made    up    as 

!'!>ws: — Glucose,  63  ;  invert  sugar,  53  ;  raw  and  purified 
it,  11 ;  and  caramels,  3. 
samples  of  glucose    were   proved   to   have   been 
Missis,    linstock   and   Co-    (Limited),    and    were 
delivered   to    breweries   between   September   and 
ember,    1900.       All    contained     arsenic     in    quantities 
from    0'027    per    cent,    to   l)-075    per  cent.     The 
ig  a.'i   samples    were   independently    obtained    from 
-agar   factories,   merchants,    agents,    brokers,   and 
I    represented    normal   output    and   deiivv'ic*, 
isli   and    foreign,  of  all   such   goods   employed   in 
m  this    country,      tit'  these   :Vi  samples,  five  were 
',  ive  been  made  by  different  makers  previous 
outamination  of  Manchester  beer  by  arsenic.     They 
to  be  free  from  arsenic,  with  the  exception   of 
ined   an  infinitesimal    quantity,   approxi- 
1    600th  of  a  grain   per  pound.     The  employ- 
even  so  large  a  propoitiou  as   20   per  cent,  of  this 
for  brewing  purposes  would  lane  introduced 
i  of  arsenic  into  beer  almost  incapable  of  detection 
Me.     The   remaining    .'>0   samples  weie 
to  he  free  from  arsenic   by  the  Rcinsch  test.     Six 
B  les  were  made  by  Messrs.  linstock  and  Co.  (Limited), 
probably  delivered  into  breweries  between  Septem- 
November,    1900.     These    samples    all    contained 
tinging  in   amounts  from  0'021  per  cent,  to  0-067 
I  he   remaining   47   samples    represented   every 
manufacture,  and  were   independently  obtained,   as 
iseofthe  samples  of  glucose.     Of  these,  five  were 
i  tied  to  have   been   manufactured    previous   to    the 
i|  tion  of    arsenic     in    Manchester    beer.      These   five 
•   were  all   found   to   be  free  from    arsenic   by   the 
The  remaining  42    samples  were   also  found 
tiorn  arsenic  by  the  Reinsch  test.-' 
other  materials,  the  commissioners  report  that  raw 
lied  sugars,  caramels   and    malt  adjuncts,   such    as 
from   rice,  maize,  sago   flower,   tapioca  flower, 
I   ■rritieel  barley,  were  all  free  from  arsenic.     In   the 
Imps,  again,  11  typical  samples  were  analysed,  and 

i  be  free  from  arsenic. 

urthcless,    there    exi-ts    the    possibility    of    minute 

lie   being   present   in   bop-,  anil   we   are 

«!  that  such  traces  have  been  found  to  exist  in  hops  by 

ti  of  authority.      It  is  conceivable,    but   extremely 

.   that   they   are    introduce  I    with    the   sulphur 

yed  when  the  bops  are  upon  the  poles,  but  they  are 

likely  to  be  derived  from  the  fuel  and  brimstone 

■  yed  for  kilning  operations  in  the  oast   bouses.     The 

Mty  of  arsenic   thereby  introduced   into   beer  must   in 

be  infinitesimal." 

j    on  preservatives,  water-hardening  materials 

the  Commission  found  an  infinitesimal  quantity 

the  former  group,  owing  to  gross  negligence  in 

I ,  ici lire,  but  in  the  samples  submitted  of  finings  for 

ir,  there  was  no  trace  of  arsenic.     As  to  yeast 

i   samples   of    yeast    produced   in   Manchesti  r 

'    or    about   the   time    of    the    outbreak    were 

analysis.     Of  these,  10  contained  arsenic  in 

ging approximately  from  l-4th  grain  to  l-200th 

Net  pound  of  pressed  yeast.     Analyses  made  during 

51  proved  that  the  Manchester  yeast  had  bet n 

and   may  to  day  be  regarded   as  quite 

statement  applies  even  to  those   breweries  in 

r  in  which  Bostock's  sugars  had  previously  bei  n 

ed.     The  interesting  discovery  has   been  made  that, 

•  b«  present   in  worts,  yeast  will   take  up   a   very 

"  of  it.     It  would  be  rash  to  hazard  the 

to  whether   this   is   due  to  mere  mechanical 

to  any  phj  siological  or  chemico-phvsiological 

U  helweeu    the    arsenic    and   the   yeast.     The  fact 


remains,  however,  that  in  a  brewery  in  which  only  minute 
quantities  of  arsenic  are  to  be  found  in  the  brewing 
materials,  much  mme  definite  quantities  of  arsenic  are  to  be 
found  in  the  yeast." 

Dc  ding  next  with  11  samples  of  barley,  the  commis- 
sioners report  that  five  samples  of  the  I  I  contained  minuf  - 
quantities  of  arsenic,  while  one  of  unkilued  barley  contained 
.approximately  1- 100th  of  a  grain  of  arsenic  per  pound. 
The  remaining  lo  were  entirely  free.  From  the  results  of 
the  te-ts  applied,  the  report  says  there  can  be  no  doubt 
that  barley  is  liable  to  take  up  very  minute  quantities  of 
arsenic  when  grown  upon  land  manured  with  arsenicated 
fertilisers. 

As  to  malt,  138  samples  were  examined.  Of  these, 
'J7  were  free  from  arsenic,  and  in  the  remainder  it  was 
found  irt  quantities,  varying  from  1  :U)tb  of  a  grain  peril). 
to  1 -.'tooth  of  a  grain.  The  samples  which  contained 
arsenic  were  mainly  derived  from  mailings  in  the  Midlands 
and  the  Northern  counties,  while  those  from  the  Southern 
and  Eastern  counties  were  entirely  fiee.  "The  malt  con- 
taining these  traces  of  arsenic  when  brewed  would,  in  all 
probability,  impart  onh  a  minute  quantity  of  arsenic  to  the 
beer,  having  regard  to  the  removal  of  arsenic  effected  by 
yeast,  and  it  is  probable  that  such  traces  have  existed  for 
many  years  past.  There  can,  however,  he  no  doubt  that 
it  is  quite  practicable  wholly  to  avoid  this  contamination, 
and  no  better  evidence  could  be  given  in  support  of  this 
statement  than  by  reference  to  the  malts  supplied  to-day  to 
the  breweries  in  and  around  Manchester,  which  are  remark- 
ably free  from  arsenic." 

The  importance  of  thoroughly  examining  this  arsenical 
contamination  led  the  commissioners  to  examine  two 
products  of  the  malting  process  not  used  in  brewing,  namely, 
malt  culms  and  kiln  dust,  as  well  as  the  coal  and  coke  used 
in  malting.  As  to  malt  culms,  they  found  cases  where  the 
malt  was  free  from  arsenic,  yet  the  culms  from  the  same 
malt  were  contaminated,  while,  iu  the  case  of  20  samples  of 
kiln  dust,  18  contained  arsenic,  in  seven  of  them  as  much 
as  1  grain  to  2  grains  of  arsenic  per  lb.  being  discovered. 
Arsenic  was  also  fouud  iu  minute  quantities  in  the  coal  and 
coke  used  for  malting. 

Then  follows  a  long  list  of  recommendations,  foremost 
among  them  being  advice  to  brewers  to  make  it  a  rule  to 
require  a  written  guarantee  of  freedom  from  arsenic  with  all 
purchases  of  brewing  materials  of  every  kind.  The  com- 
missioners add  : — Summing  up  the  above  results,  it  is  clear 
that  the  most  frequent  source  of  arsenical  contamination 
in  beer  is  the  use  of  malt  which  has  been  kilu-dried  or 
malted  with  improper  fuel  containing  arsenic.  At  the  same 
time,  the  experience  of  the  late  outbreak  has  shown  that 
precautions  must  be  taken  against  the  presence  of  arsenic 
in  brewing  sugars  and  other  materials  (except,  perhaps, 
malt  adjuncts),  on  account  of  the  serious  consequences  of 
any  carelessness  in  manufacture  which  might  introduce 
arsenic.  Notwithstanding  the  absence  of  arsenic  in  the 
samples  of  caramel  which  have  been  examined  by  us,  it 
cannot  be  denied  that  the  method  of  manufacture  of  caramel, 
and  the  fact  that  it  is  employed  for  imparting  colour  to  beer 
(as  well  as  spirits,  sauces,  and  many  other  foodstuffs), 
admits  of  the  possibility,  though  remote,  of  the  introduction 
of  arsenic  in  very  small  quantities  iu  beer,  and,  therefore, 
although  the  amount  of  arsenic  that  could  be  so  introduced 
would  be  infinitesmal,  the  brewer  is  recommended  to  obtain 
from  the  manufacturer  a  guarantee  that  the  caramel  has 
been  tested  and  found  to  he  free  from  arsenic." 

Iu  the  case  of  hops  the  brewer  should  demand  that  the 
hop  merchant  should  obtain  from  the  factor,  who  in  turn 
would  obtain  it  from  the  grower,  a  guarantee  that  none  tut 
the  purest  "flowers  "  were  used  upon  the  poles,  and  that 
the  fuel  and  brimstone  employed  for  drying  were  free  from 
arsenic.  As  to  rcalt : — "Cur  investigations  have  shown 
that  the  contamination  of  malt  culms  and  kiln  dust  is  chiefly 
due  to  the  use  of  coke,  and  especially  of  gas  coke.  Inquiries 
made  of  the  principal  maltsters  in  England  have  elicited  the 
practically  unanimous  opinion  that  there  is  no  necessity 
whatever  lo  employ  gas  coke  in  the  preparation  of  malt. 
Nor,  indeed,  is  there  any  real  necessity  to  employ  coke  it 
alitor  purposes  of  malting.  If  the  use  of  coke,  were  dis- 
pensed with,  a  good   many   malt   kilns  would  have  to   be 
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structurally   modifted,  but   thi  «;ould    not    fail   to 

appreciate  the  beneBt  of  such  iterations. 

,ard>  (he  testing  of  beer  for  arsenic,  the  report  goes 
i'ti  to  say  :—  . 

We  have  now  examined  allthepossibli  -  ■'  arsenic 

in  beer,  and  have  pointed  ont  the  precautions  necessary  in 
tse  If  such  precautions  he  taken  we  believe  that 
the  beer  will  be  brewed  free  from  arsenic,  and  at  no 
substantia)  increase  of  cost  Ami  in  v..  w  of  the  desire  of 
the  brewers  that  the  Leer  supplied  to  the  public  should  be 
free  from  all  suspicion  of  containing  arsenic,  we  recommend 
(hat  the  following  should  in  future  be  adopted  as  the 
standard  test  and  should  be  regularly  applied.  It  is  more 
strincent  than  the  one  recommended  in  our  former  report, 
but  it  is  not  too  delicate  for  the  standard o!  puntyto  which, 
in  our  opinion,  the  beer  should  attain. 

test  fReinsch)  should  be  performed  as  follows  :  — 
Take  800  c.c  of  the  beer  in  a  porcelain  evaporating .dish, 
acidulate  with  1  c.c.  of  pure  concentrated  hydrochloric 
acid,  and  evaporate  till  the  volume  of  liquid  is  reduced  to 
half  Then  add  a  further  15  c.c.  of  the  hydrochloric 
acid  and  insert  a  piece  of  pure  burnished  copper  toil  a 
quarter  of  an  inch  by  half  an  inch  in  size,  and  keep  he 
solution  gentlj  simmering  for  an  hour,  replacing  the 
evaporated  liquid  from  time  to  time  bj  distilled  water.  U 
at  the  end  of  an  hour  the  copper  iema.ns  bright  and  red, 
the  beer  is  arsenic-free. 

If  a  deposit  is  obtained  on  the  copper,  the  foil  should  be 
removed,  washed  successively  with  water,  alcohol,  and 
ether,  dried  at  a  temperature  not  exceeding  100  C,  and 
subjected  to  slow  sublimation  in  a  thin  reduction  tube,  not 
less  than  two  inches  long  and  having  an  internal  diameter 
of  0- 15  inch,  the  upper  portion  of  which  should  be  warmed 
before  the  sublimation  begins.  For  the  purpose  of  the 
sublimation  a  small  spirit-lamp  flame  should  be  used.  If 
any  sublimate  is  obtained,  it  must  be  examined  under  a 
magnifying  power  of  about  200  diameters.  Any  sublimate 
which  does  not  show  well-marked  octahedral  or  tetrahedral 
crystals  is  not  to  be  considered  arsenical.  Mere  blackening 
of  the  copper,  or  deposit  thereon,  does  not  demonstrate  the 
presence  of  arsenic. 

Tbe  addition  of  oxidising  agents  to  decompose  sulphites, 
and  the  use  of  reducing  agents  to  decompose  possible 
arsenates,  is  not  recommended,  as  such  a  procedure  is,  in 
our  opinion,  unnecessary  in  the  testing  of  beer,  and 
introduces  sources  of  error. 

In  all  cases  where  the  presence  of  arsenic  is  ascertained 
by  this  test,  it  is  then  desirable  to  estimate  the  amount  by 
means  of  tbe  Marsh  test,  which,  although  not  giving  an 
accurate  quantitative  determination,  will,  when  properly 
applied,  give  an  approximate  estimation  of  the  amount  of 
arsenic  present. 

When  arsenic  is  detected  by  the  above  test  its  quantity 
is  best  determined  by  the  process  of  Marsh  (Marsh-Berze- 
lius),  which  should  be  performed  as  follows  :  — 

Tbe  beer,  preferably  50  c.c.,  is  acidulated  by  the  addition 
of  1  c.c.  of  pure  concentrated  hydrochloric  acid,  and  gently 
boiled  in  a  porcelain  evaporating  dish  for  a  few  minutes  till 
frothing  nearly  ceases,  cooled,  and  gradually  introduced 
into  a  Marsh  apparatus  of  200  c.c.  capacity,  which  is 
already  giving  off  a  gentle  stream  of  pure  hydrogen  gas, 
evolved  from  pure  zinc  and  diluted  hydrochloric  acid.  The 
purity  of  the  evolved  gas  is  flrst  tested  bj  ascertaining 
that  it  yields  no  mirror  after  15  minute-,  when  it  has  been 
passed' through  a  drying  tube  charged  with  successive 
layers  of  cotton  wool,  lead  carbonate,  and  spongy  calcium 
chloride,  and  then  heated  to  dull  redness  in  a  narrow  glass 
tube  drawn  out  to  a  capillary  size  just  beyond  the  point  of 
heating.  The  open  point  of  the  tube  at  which  the  gas 
should  be  turned  upwards  at  right  angles,  bo  tl  at 
the  amount  ,,!  issuing  gas  can  be  regulated  bj  seeing  that 
when  lighted  the  flam,  of  the  burning  gas  is  jusl  perceptible. 
The  beer  i-  introduced  by  means  of  a  straight  thistle 
funnel  provided  with  a  stopcock,  so  that  the  admission  of 
liquid  into   the   appauiu-  egulated  without   intro- 

ducing air.  from  time  to  tine  a  little  pure  concentrated 
hydrochloric  acid  is  also  introduced,  so  as  to  maintain  the 
uniform  evolution  of  gas. 


The   blank   experiment   having  showu   no  mirror  in 
heated   tube    at    the   end  of  15   minutes,  the   experi 
continued  for  half  an  hour  after  the  commencemi  i 
introduction     of    the    beer.      The    arsenical     mirror 
obtained  is  then  compared  with  standard  mirrors 
b>  treating   known  quantities  of  arsenious  oxide  a 
iii  water  with  the  addition  of  pure  hydrochloric  a 
pr.  cisely  similar  conditions  as  to  generation  of 
quantity    of    arsenic     present    is    thus    judged    with    ■ 
approximate   accuracy.     The  mirror   may  subsequent] 
converted  into   crystals  of   arsenious  oxido   In 
the  portion  of  the   tube  containing  the  mirror  at  each 

»  it  .1      .1 ...rli-     1,..  itiii.r     ill.-      i 


by  means  of  a  blowpipe  and  then  gently  heating  the 
by    which    means  the    mirror   is    volatilised,  oxidised, 
converted  into  orvstils  of  the  oxide.     The  mirroi 
should  be  small,  the  comparison  of    small   mirror- 
more     accurate     results    than    where    large    mm 
compared.  _  ., 

In  conclusion,  the  commissioners  state  that  it  tbe  I 
cautions  thev  recommend  he  observed  they  believe  I 
will    be   brewed  free   from  arsenic,  and    at    no   suhst 
increase  of  cost. 

BOARD   OF  TRADE    RETURNS. 
Summary  of  Imports. 


Articles. 


Month  ending  31tt  > 


1900. 


Metals 

Chemicals  and  dyestuffs 

Oils 'A'"" 

Rsiw   materials  for  non-teitile  in- 
dustries. 

Total  value  of  all  imports .... 


£ 

186,61! 

849,070 

4*948,816 


191 


I 


t:;,x, 6,1-7 


Summary  op  Exports. 


Articles. 


Metals  (other  than  machinery) 

Chemicals  and  medicines 

Miscellaneous  articles 


Total  value  of  all  exports. . 


Month  ending 


1900. 


£ 


3.'JIU..s.J 
24.T15.9S0 


It 
II! 

111. 


J, 


Imports  of  Miscellaneous  Articles  for  Mi  I 
ending  3  1st  May. 


Cement Tons 

China  and  earth-    Cwt. 

enware. 

Drugs Value  £ 

Glass:— 

Sheet Cwt. 

Plate 

Flint _  .. 

linttles Gross 

Other Cwt. 

Glue,  size,  gelatin 
Leather,  unmanu-        >, 

factured. 

Oil  seed  cuke Tons 

Paints  and  piK-  Value  I 

merits. 
Paper,  pasteboard    Cwt. 
Scientific  instru-  Value  L 

incuts. 

Soap     and     soap   Cwt. 

powder. 
Zinc       manufac-       ., 

tures. 

I 


108,181 
30381 

W.ssl 

1M.«78 

25,908 

19.807 

117,019 

31.022 


580,351 

15,335 

37/.1 1  r. 


105,860 

56.414 

is. 11' I 

151.21"! 

19.190 

ii.'.'it 

101,367 


44.ll  is 


31.179 

118.  IS' 


23,158 
40,091 


S0,t!'.' 
19,854 
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ImOBH  OP  MKTAL9  FDK  Mn\nl    ENDING  31  ST    MAT. 
Articles. 


Quantities. 


1900. 


Tons 


p  r  |  - 
I  rg 

egohu „ 

nwrought 

ri.piguid  sheet      ■■ 



U>. 

.■rim Valun  £ 

Cwt. 

Tons 


ll.:i:;\ 
8,963 
7.803 
16,9  9 
65,833 
89,370 

84310 
7364 


liOl. 


Value. 


1900. 


10  510 
8,591 
6.000 

17.  633 

1,5  ;  i 
s  1,375 

36,135 

5.913 


e 

173.572 
360,129 
552386 
283.799 
107,623 
[0,186 
76,222 
229,248 
157,769 


1501. 


£ 
156,277 

433,263 
228,070 
91,672 

11.239 
84,91 1 

212.001 
10J.2H 


Imports  of  Oils  for  Moktu  kndino  31st  M  vv. 


Articles. 


Quantities. 


Value. 


1900. 


s-nut Cwt. 

I Tuns 

Cwt. 

hum.— 

iminatin*..  Gall. 
brkatlug. .. 

Tons 

feu Tuns 

entiue Cwt. 


1901. 


1900. 


48,618 
1,049 

94,914 

16,660.024 

3,178,2  'I 

3.322 

1327 


30.570 

2,081 
111,426 

20,436.254 

2.757.000 
3,611 
1.060 


14,163  I  32.230 


£ 

33.35S 
44,873 
117361 

328,008 

102,156 

87335 

27,588 

26.S73 


1901. 


£ 

37.017 

78,625 

125,727 

345,881 

90.1  1 
91,103 

20.02  i 
42,112 


Imports  of  Raw  Material  for  Non-Textile 
Industries  for  Month  ending  31st  May. 


Articles. 


Quantities, 
1900.  1901. 


IVruvian  . . 
tic 





Si  -percha . . . . 
w:— 



Cwt. 


re:— 

00 

■s 

n 

™«s 

t  wood 

and  stearin 


'*  lateoflime 


Tons 


Cwt. 
Tons 


Cwt. 

No. 

Tons 


3,721 
30,917 

5,389 
9,366 
8343 

104.250 

49,387 

495 

4,547 
6,0:i7 
50.793 
1 ,99  1 
13,691 
40,509 
112,078 
229,499 


Value. 


1900. 


1901. 


2,882 
39,511 

9,752 
16,332 

3,153 

• 

82,132 

I',  1,952 
1,057 

134 

7.491 

26,679 

1,263 

22,387 
40.750 
94,22* 
164,746 


1,405,112 

795,715 

8,833 

30,979 

2,034,751 

1,586,497 

8.!<0l) 

24,435 

£ 

7,412 
568,001 

13,297 
30,945 
108,404 

271,426 
121.131 
22,613 

30.200 
22,792 
70,120 
17,952 
55.089 

223,703 
26.24S 

305.204 

184,870 

s;>,i 

72.N37 
52,649 


£ 
7324 

510,92., 

19.16S 
48,76  S 
77,696 

90,790 
149,620 

36,514 

757 
30.614 
33.205 
12,393 

92,002 
236,719 

21,465 
211,823 

184,367 

133,701 
75.302 
31,805 


0RT8  or  Chemicals  and  Dyestuffs  fob  Month 
kndino  31st  May. 


Articles. 


Quantities. 


Value. 


1900. 


1501.  1900. 


1901. 


aterials    „ 
ir=ds...Cwt. 


}    32,825    {    ««    }    16,881    { 


'■  »!-.  '.her  Value  £ 
J"  M  gambier.  Tons 

*> Valuef 

■e  and  other    „ 
Cwt. 


Tons 


1.037 
69,859 
19,:.  60 

V.675 


1,544 
44,243 

5.S37 


31,628 
26.494 
25,335 
6,717 
23,704 

V.140 


1.410 

49,903 
1,883 


£ 

16,881 

1.1  S3 

13,1  ill  7 

16,605 

131,116 

33,310 

18.922 

50.302 
24.7-5 
19,002 
81,364 


£ 

10.46S 
8.87S 

14342 
1301 

19.650 
152,516 

23.S22 

28.874 
472289 

22.702 
20.202 
10,212 


Exports  of  Mktals  (otiieu  than  Maohinbrt) 
for  Month  ending  31st  May. 


Quantities. 

Value. 

Articles. 

1900. 

1901. 

1900. 

1901. 

10.712 
51363 
62268 

930  1 

13,314 

S272 
E8.016 
5,340 

9,881 

23  2  18 

£ 
64,232 

UO ',525 
94387 
30,354 

1M22 

£ 

81,641 

Plated  wares...  Value  £ 
Tin Cwt. 

/,[',!' 

37,217 

Exports  of  Drugs  and  Chemicals  for  Month 
ending  3  1st  M\n. 


Quantities. 

Value. 

1900. 

1901. 

1900. 

1901. 

£ 

£ 

Alkali Cwt. 

10.1,750 

Bleaching  materials    „ 

112,611 

57,181 

19,180 

Copper  sulphate  . ,  Tons 

5376 

4.910 

1 13,902 

116.258 

Chemical  manures      „ 

2t,535 

26,860 

179893 

191,135 

Medicines Value  k 

, , 

114,531 

125,113 

Soda  compounds  :— 

Ash Cwt. 

95,243 

20.612 

90,313 

60, ls2 
7313 

Bicarbonate , 

;; 

22316 

20,815 

3,465 

52.318 

3,895 

•• 

25,831 

■• 

13,810 

Exports  of  Miscellaneous  Articles  for  Month 
ending  31st  M\y. 


Articles. 

Quantities. 

Value. 

1900. 

1901.           1900. 

1S01. 

£ 
641,900   Cwt.3,459         14,980 
2.130,300     1,591,600         37,820 

125,890 

£ 

10,402 

28.007 
114,205 

67,425 
100,7)7 
161.357 

15,510 

9,085 
88.210 
36,874 

19,220 

114,250 
39,959 
121,571 
124,444 
196,233 
151514 

82,1  ei 

77,011 

Products  of  coal. Value  £ 
Earthenware 

Glass:— 
Plate Sq.  Ft. 

Other  kinds  ...        „ 
Leather  :— 
Unwrought , 

Floorcloth Sq.Yds. 

Painters'  materials  val.  £ 

192,171 
8,462 
85.101 
23,152 

12,793 

¥,012 
2,164,800 

96,901 
5  872 
85,247 

Cwt.5,793 

9359 

72,155 

17.7111 

10,662 

4.1, 73 

2.468.900 

sV,ss9 

5.473 
69,8i  2 

178,967 
140,710 
16,485 

11,615 

21.033 
41.351 
23,572 

140,691 
33,809 
126,186 
118,301 
189,1*0 
116,540 
38.059 
91300 

iHonthlp  patent  2.test, 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 

Applications. 

9901.  E.  E.  Glaskin.  Improvements  relating  to  auto- 
matic governors  for  mixed  gases.     May  13. 

10,303.  (J.  Michael.  A  new  or  improved  crucible  fur- 
nace.    Complete  Specification.     May  17. 
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a  ii'ii.  An  improved  construction  of  steel 
or  iron  stills  for  l'hs  works,  t;ir  woiL-,  and  the  like  purposes. 
Complete  Specification.     Maj   18. 

10,418.  The  Actiengcsellsohaft  fur  Zink  Industrie  vormala 
W.  Grillo  and  M.  Schroeder.  Process  for  the  production 
of  porous  contact  substances  or  masses  for  use  in  i  atalytic 
processes.    Ma,)  20. 

10,421.  J.  Davis,  [mprovments  ia  apparatus  for  calcin- 
ing and  disintegrating  oris  or  other  minerals,  applicable  to 
all  processes  where  the  alternate  exposure  if  th.  material 
lo  neat  and  atmospheric  ,iir  i-  oj  advantage.     Mi;  20. 

-  iott.  Improvements  in  the  distillation  of 
ammoniacal  and  other  liquors,  and  in  apparatus  therefor. 
Mji  29. 

11,273.  C.  Schumann.  Improved  mean:  and  apparatus 
for  emptying  acid  carboys  bj  the  pressure  of  air.    .Inue  1. 

i\.i-2:>.  H.H.  Lake.— From  N.  1!.  Powter,  United  States. 
Improvements  in  apparatus  for  separating  liquids  of 
different  densities.    Complete  Specification.    .Tunc  4. 

11,435.  E.  A.  Sperry.     Improvements  in  concentrators. 

June  4. 

11,608.  E.  C.  H.  l'ape  and  W.  S.  Henueberg.  Improve- 
ments in  and  connected  with  filter;.  Complete  Specification. 
June  C. 

11,935.  E.  S.  Beaven.  Improvements  relating  to  the 
cleansing  of  furnace  gases  and  means  for  use  therewith. 
.Tunc  11. 

1.  Koyles,  Ltd.,  J.  J.  Royle,  and  O.  M.  How.     Im- 
provements in  or  relating  to  evaporators.     June  13. 

Complete  Specifications  Accepted.  * 

1900, 

10,156.  C.  Tellier.  Apparatus  for  the  production  of  ice 
and  cold.     May  30. 

10,925.  W.  1'.  Thompson.— From  The  Firm  of  Litzel- 
mann  and  Tailfer,  France.  Apparatus  and  method  of 
decomposing  alkaline  and  other  amalgams.     May  22. 

11,268.  J.  Gore.  Apparatus  for  compressing  gas  or  air. 
May  30. 

11,301.  A.  Gibb.  Furnaces  for  melting  or  smelting. 
May  30.  5 

11,852.  Meldruin,  Bros.  Ltd.,  and  J.  S.  Orton.  Kilns 
and  appliances  for  calcining,  heating,  and  drying  mineral 
substances.     June  5. 

12,431.  G.  B.  Selnverin.  Extraction  of  water  or  other 
liquid  from  mineral,  vegetable,  and  animal  substances. 
May  30. 

12,7s:i.  W.  G.  Atkins.  Construction  and  arrangement 
of  filtering  apparatus.     May  22. 

'"    K.    ''an!.       II-  ;,i.  is   condensers,  evaporators,  and 
the  like.     June  19. 

14,013.  J.  l'rtutice  and  A.  W.  I'reutice.  Working  of 
automatic  refrigerating  apparatus.      June  5. 

14,020.  J.  Keith.  Gas  or  air  compressors  or  pumps. 
June  12. 

14,. •{64.  K.  Enzinger.  Filter  presses  and  material  for  use 
in  connection  with  the-  same.     June  12. 

14 ,.'>92.  I:.  ('.  Sayer.  Apparatus  for  boiling  and  evapo- 
rating water.     .Inn.    19. 

19,003.  J.  Laidlaw.  Centrifugal  diving  machines. 
June  12. 

1901. 
1153.  A.  .1.  Bonlt.— From   A.  Roller.  Maschinenfabrik, 
aany,    and    A.    Schiff,    Russia.       Drying    apparatus. 
June  a. 

I7s<i.  1'.  E.  Domergue.  Apparatus  for  regulating  the 
density  of  liquids.      May  22. 

59.    H.  A.    Moan.— From    \V.     H.     Martin,     Holland. 
Jane  !2. 
■I    '.iittncr.     Centrifugal  sepaiabTs.     May  30. 
"  I  on  previous  pnga. 


6801.  F.  W.  l'arkcr.  Processes  and  apparatus  n 
cooling  or  condensing  fluids.     May  22. 

7330.  B.  J.  1!  Mills.— From  B.  Lande,  United  State i 
Furnaces.     June  12. 

II.— FUEL,  GAS,  and  LIGHT. 
Applications. 

9890.  .1.  V.  Johnson.— From  The  Deutsche  Continent 
Gas  Gesellsehaft,  Germany.  Improvements  iu  the  tre.i 
men!  of  residue  obtained  in  the  treatment  of  coal  gas  (f 
obtaining  cyanogen  compounds  therefrom)  for  the  puruo 
of  obtaining  Prussian  blue.     May  13. 

10,013.  G.  Westinghouse.  Improvements  relatiug  tot! 
production  and  utilisation  of  gas.     May  11. 

10.023.  .1.  A.  liey  and  J.  M.  B.  Ucy.      Improvenicut- 
apparatus   for   burning  hydrocarbons,  alcohols,  and  oth 
combustible  liquids  for  heating  purposes.     Complet. 
fication.     May  14. 

10.024.  L.  Breittmayer.  An  apparatus  for  extracting  I 
naphthaline  contained  iu  illuminating  and  heating  gasi 
Complete  Specification.     May  14. 

10,183.  C.    liusch.       Improvements    in    apparatus 
generating  aeetyleue  gas.     May  16. 

10.336.  H.  Hoppers.     Improved  method  for  the  b 

of  by-product-saving  coke-ovens.     Complete   Speciflcati 
May"  18. 

10.337.  H.  Koppers.  Improved  coke-oven  adapted  to 
worked  with  or  without  saving  of  byproducts.  Compl 
Specification.     May  18. 

10,585.  R.  Gray.  Improvements  in  gas  produce 
May  22. 

10,632,  F.  C.   W.  Timni.     Improvements   in  or  relut 
to    the  manufacture  or  production  of  oxygen  gas.     i 
plete  Specification.    May  22. 

lo,725.  W.L.Wise. — From  R.  Kliuger,  An  tri 
provements  in  acetylene  gas  generators.  Complete 
cation.     May  24. 

10.867.  C.  D.  Abel.— From  Siemens  and  Halske. 
Gesellsehaft,  Germany.     See  Class  XX. 

10.868.  C.  D.  Abel.— From  Siemens  and  Halske, 
Gesellsehaft,  Germany.     Sec  Class  XX. 

10.869.  C.  D.  Abel.— From  Siemens  and  Halske. 
Gesellsehaft,    Germany.      Manufacture    of    ineandi 
bodies  for  electric  lighting.     May  25. 

10,913.  S.Nobel.  Improvements  in  and  connci" 
the  economising  of  fuel  and  the  prevention  ot 
May  28. 

10,923.  G.  L.  Ilogan.  Improvements  in  acet_\  l< 
generators.     May  28. 

11,145.  G.  A.  Bronder.  Improvemuits  in  ga 
charging  apparatus.     Complete  Specification.     May  30 

11,167.  G.  W.  Morrison.     An   improved   process 
treating  and  moulding  of  carbide  of  calcium  and 
containing  calcium,  with  the  view  of  controlling  the  pi i 
tion  of  gas  therefrom.     May  30. 

11,187.  II.  Ledger.  Improvements  in  illuminant 
for  gas  or  other  burners,  applicable  for  general 
purposes.     May  31. 

11,218.  F.  C.  von  Ileydebrand  und  dcr  Lusa.     An 
fuel.     Complete  Specification.     May  31. 

11,255.  G.  1!.  Hislop.  Improvements  in  incamie-i 
gas  burners.     June  i. 

11,356.  It.  J.  Milbourne.  Improvements  fa  gas  pni  ' 
June  3. 

11,466.  G.  F.  Jaubrrt.     Improvements  in  the  | 
of  oxygen  gas.     Complete  Specification.     June  I. 

11,604.  J.  II.  I.eroux  and  I'.  J.Carmicn.     Imp 
in  apparatus  for  burning   mixtures  of  air  and  inflaix 
vapour  for   beating   and   incandescent  lighting.     I 
Specification.    Juue  5. 

11,519.    C.  Jousset  and  W.  R.  McKay.     I" 
relating  to  the  manufacture  of  artificial  fuel.     .lam 
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1 1,532.  F.  Ferguson  and  E.  Blau.  Improvements 
feting  to  apparatus  for  the  production  of  carburetted  air. 
une  5. 

11,682.    \.   A.   Masters.     Improvements  in  and  relating 

lighting  and  heating.     June  7. 

11,714.  II.  Kinsey,  G.  Challenger,  and  J.  II.  Nott.     hu- 
nts in  apparatus  for  generating  and  storing  aeetylene 
u,    June  7. 

11,785.  H.  Lux.     Improvements    in   and   relating   to  iu- 
itooenl  gas  burners.     June  8. 

11,790.    T.    E.    I've.       Improvements    in    apparatus    for 
:,  storing,  and  delivering  acetylene  gis.     June  8. 

I    G.    Smith.       Improved    acetylene    gas    machine 
ithoul  generators).     June  10. 

11,885.  S.   S.    (handler  and   S.  B.  Chandler.     Inyrove- 
tits  in  gas  purifying  apparatus.     June  10. 

12,187.  J.  Wilson.     Improvements  in  and  in   the  manu- 
ture  of  mantles  for  incandescent  gas  lighting.     June  14. 

Complete  Specifications  Accepted. 

1900. 

129,  U.  Harrison.  l'roduction  of  combustible  gases 
n  peat,  spent  tan,  and  similar  substances,  and  appliances 
onnection  therewith.    May  30. 

.1.  F.  Wittemann.     Treatment  and  utilisation  of 
ration  gas.     May  22. 

J8     L  M.  Plaissetty.     New  process  for   the  incaudes- 
•c  of  gas.     May  22. 

1,482.  G.  Bower.     Apparatus   for    mixing  and  burniug 
table  gas  and  hydrocarbon  vapours  and  air  for  the 
action  of  light,  heat,  and  power.     June  12. 

1,514.  A.    S.    Bower.     Apparatus  for   carburating   and 
Ig  the   pressure  of   combustible   or   incombustible 
1  fluids  for   the  purpose   of   heat,  light,  and  power. 
21 

S    Biheller.    Burners  for  incandescent  gas  lights. 
22. 

,528.  II.  Holm.     Carbonisation  of   peat   and  apparatus 
for.    June  19. 

201.  II.   Gerdes.     Pressure   regulating   apparatus   for 
••aerators.    June  12. 

bT.  Gerdes.     Gas  generators.     May  30. 
259.  H.  Hill.    Manufacture  of  mantles  for  incandescent 
May  22. 

J.  V.  Johnson. — From  The  Deutsche  Continental 
lschaft  and  J.  Buel,  Germany.     Manufacture   of 
oko.     May  22. 
C.  Hennings.     Apparatus  for  the  production  of 
gas.     June  12. 

J.   P.   Johnston.      Apparatus    for    use    in    the 
•ure  of  gas.     May  22. 
i     flasselmanu.     Method  of  producing  fuel  from 
'arth  and  moor  moss.     June  19. 

78.  C.  Joly.     System  for  the  preservation  of   liquid 
"1    other    liquefied    gases    in    the    liquid   condition. 
•la  0. 

1901. 

'>■  F.  M.  Dennett  and  J.  O.   Fowler,  jun.     Appliances 
'ducing  perfect  combustion  of  gas.     June  12. 

S.   I!    Bond,  A.   C.  Buell,  and   C.    1).   Washburn. 
•ne  gas  generators.     May  30. 
A.    J.    Boult. —  From    Societe    Lumiere    Boule, 
Incandescent  or  liuusen  gas  burners.     June  19. 
Boult.  —  From    Societe    Lumiere     Boole, 


■    Mantle  supports  for  incandescent  gas   burners. 

M.  Graham.     Hot  eoke  conveyors.     June  5. 

( ■  J.  Johnson.     Apparatus  for  manufacturing  gas. 


III.— DESTRUCTIVE  DISTILLATION,  TAB 
PRODUCTS,  PETRI  11. KIM. 

Complete  Specification  Acceptkd. 

1901. 

5i>47.  J.  Wetter.— From  Aktiengesellschaft  fur  Thcer- 
und-Erdol  Industrie.  Germany.  Process  for  obtaining 
pure  hydrocarbons,  such  as  nuorene  and  phenanthrene 
contained  in  coal-tar,  and  for  recovering  certain  by-products. 
June  19. 

IV.— COLOURING  MATTERS  and  DYESTUFFS. 

Applications. 

9999.  II.  E.  Newton.— From  The  Farbenfabrikcn  vormals 
F.  Bayer  and  Co.,  Germany.  Improvements  in  the  manu- 
facture or  production  of  anthracene  derivative.     May  14. 

10,277.  II.  H.  Lake. — F'rom  K.  Oehler,  Germanv.  Im- 
provements relating  to  the  manufacture  of  disazo-colouring 
matters.     Complete  Specification.     May  17. 

10,728.  J.  Y.  Johnson. — From  The  Badische  Aniliu  und 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  a  brown  colouring  matter.     May  24. 

li>,729.  J.  Y.  Johnson. — From  The  Badische  Auilin  und 
Soda  Fabrik,  Germany.  Improvements  in  the  manu- 
facture and  production  of  contact  bodies  for  use  in  catalysis 
especially  intended  for  use  in  catalytic  process  for  the 
manufacture  of  sulphuric  acid.     May  24. 

10,833.  W.  P.  Thompson.  —  From  Chemische  Fabrik 
Opladen  vormals  Gebr.  Flick  Gesellschaft  mit  Veschriinkter 
Ilaftung,  Germany.  Improvements  in  a  process  for  the 
reduction  of  indigo.     Complete  Specification.     May  25. 

10,886.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  Improvements  in  the  manu- 
facture and  production  of  colouring  matters  of  the  anthra- 
cene series  and  of  intermediate  products  for  use  therein. 
May  25. 

11,022.  A.  Rahtjen.  Method  of  preparing  monobrome- 
indigo  and  dibrome-indigo  as  well  as  monochlore-indigo 
and  dichlore-indigo  as  well  as  monochloremono-brome- 
indigo.     Complete  Specification.     May  28. 

11.162.  G.  W.  Johnson. — From  Kalle  and  Co.,  Germany. 
Manufacture  of  a  black  dye  containing  sulphur.     May  30. 

11.163.  A.  Meyenberg,  R.  J.  Levy,  and  The  Clayton 
Aniline  Company,  Limited.  Improvements  in  the  manu- 
facture and  production  of  colouring  matters  containing 
sulphur.     May  30. 

11.358.  B.  Willcox.— From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  new  halogenised  bodies,  new  indigo  colouring  matters, 
and  of  indigo.     June  3. 

11.359.  L.  Aloy.  Improvements  in  the  manufacture  of 
dyeing  compositions.     Complete  Specification.     June  3. 

11,533.  A.  Thilmany.  Improvements  in  or  connected 
with  the  manufacture  of  composite  colouring  matters  or 
pigments.     Complete  Specification.     June  5. 

11,624.  J.  Y.  Johnson  — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  Improvements  in  the  manufacture 
and  production  of  colouring  matter  for  the  direct  dyeing  of 
black  or  blackish  shades.     June  6. 

11,733.  R.  J.  Urquhart.— From  The  Chemische  Fabriken 
vormals  Weiler-ter  Meer,  Germany.  Improvements  in  the 
manufacture  of  dyestuffs.    Complete  Specification.    June  8. 

11,753.  C.  D.  Abel.— From  The  Actiengesellschaft  fur 
Anilinfabrikation,  Germany.  Manufacture  of  new  azo 
dyestuffs,  and  of  an  intermediate  product  for  use  therein. 
June  8. 

11,766.  H.  E.  Newton.— From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.  The  manufacture  or 
production  of  new  azo  colouring  matters,  and  of  inter- 
mediate products  for  use  therein.     June  8. 

11,839.  H.  E.  Newton.— From  The  Farbenfabriken  vor- 
mals F.  Bayer  and  Co.,  Germany.  The  manufacture  and 
production  of  new  azo-dyestuffs.     June  10. 
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.1.  Y.  Johnson.— From  The  Badische  Anilin  unci 
rmanj.     Improvements  in  tlie  manufacture 
amidopbenol    derivative,    and    ne»  .hate 

products  relating  (hereto.    June  19. 

J.   V    Johnson. — From  The  Badische  Anilin  und 

\  -     '1  he  manufacture  ai  -1  production 

w  colouring  matters  of  the  anthracene  Beiies.    June  1 I. 

8.  O.  Imray. —  From  The  Farbwerke  vormals 
MeUter,  Lucius  und  Brflning,  Germany.  Manufacture  of 
rhodamino  derivatives.     June  14. 

COMPLETE    SPECIFICATIONS    ACCEPTED. 

1900. 

10,316.  J.  V.  Johnson. — From  The  Badische  Anilin  mid 
Fahrik,  Germany,     Manufacture  and  production  of 
colouring  matters  of  the  anthracene  series   and  of  inter- 
mediatc  products  relating  thereto.     Mi 

12. '.17.  J.Y.Johnson. — From  The  Badische  Anilin  und 
Fabrik,  Germany.     Manufacture  and  production  of 
stuffs  containing  sulphur  and  material  for  use  therein. 
June  12. 

i.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius  und  Burning,  Germany.  Manufacture  of 
Mack  uzo  dyestuffs  for  cotton.     June  12. 

9.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
l'.ibrik,  Germany.     Manufacture  and  production  of 

azo-colouring  matters  and  material  for  use  therein.    June  12. 

14,879.  <  >.  Imray. — From  Farbwerke  vormals  Meister, 
Lucius  und  Btuning,  Germany.  Manufacture  of  new 
rhodamine  sulphonic  acids.    June  12. 

1901. 

7560.  A.  Lfaagcn,  Manufacture  of  colouring  milters. 
June  1 2. 


V.- TEXTILES.;  COTTON,  WOOL,  SILK,  Etc. 
Applications. 
11,2-7.   11.  Ferguson  ami  J.  Kcefe.     See  Class  XII. 
11,288.  II.  Ferguson  and  J.  Keefe.     See  I  lis-  XII. 

11,858.  A.  J.  lioult. — From  ('.  Mass,-  and  La  Soeiele 
Francaise  de  Ramie,  Prance.  Improvements  in  or  relating 
to  the  treatment  of  ramie,  china-grass,  and  other  fibrous 
material.     Complete  Specification.     June  10. 

COSOTETK    SPECIFICATIONS    Acckpted. 

1900. 

.1.  M.  Boss  and  J.  Schneider.     Apparatus  for  use 
in  mercerising  varus.     May  22. 

11,749.  L.  Lederer.  Manufacture  uf  acetylcellulose. 
May  30. 

1901. 

I      in  Hcberlein  and  Co.,  Switzerland. 
Manufactnre  of  lustrous  and   variously  coloured    threads 

:  ad   -'rip-  of  textile  materials.     May  30. 


VL— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

E.  K'uecht.     An   improved  method  of  discharging 
dyed  textile  fabrics.     May  13. 

53.  C.  Wolf.  Improvements  relating  to  apparatus 
for  the  dyeing,  bleaching,  and  other  similar  treatment  of 
fibrous  materials.     June  10. 

11,942.  J.  "Wezel.     Improvements  in  the  preparation  of 
art  chromo   and  other  colour  printing  papers.     Complete 
June  11. 


Complete  Specifications  Accepted. 
1900. 

13,027.  W.  Ruttcnnn  and  Co.  Machine  for  and  meth 
of  dipping  and  dyeing  skus,  fabrics,  cotton,  wool,  or  otti 
substances.     May  82. 

14,174.  C.    L.  Jackson.     Kicrs  for  bleaching  or  otli> 

«  ise  treating  textile  an  I  other  matcri  lis.     June  12, 

14,jls.   L.  Sehreiner.    Dyeiugof  textile  fabrics.    Juoi 

15,413.  A.  G.  Green,  A.  Meycnberg,  and  The  Clayl 

Aniline    Company,     Limited.       Process   of    dyeing    111 

June  12. 

15.48G.  W.  \V.  L.  Lishman.T.  \V.  Haughton.J.  J.  h. 
patrick,  and  The    Lishman    Process   Bleaching  Col 
Ltd.     Kiers  for   containing  liquors  for  boiling,  blenclii 
and  dyeing  purposes.     June  19. 

1901. 

21 S2.  J.  Muller.     Process   for   dye'ng  gloves  and 
like.     May  30. 

VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

10.221.  S.  Trivick.  Process  for  the  production  ol 
acid  compounds.     May  1G. 

10,226.  H.  R.  Angel.  Improvement's  in  the  no 
ture  of  caustic  soda  as  a  bye-product  from  the  redu 
refractory  ores.     May  17. 

11,312.  J.  II.  Leaver  and  H.  A.  Leaver.     See  Class 

11,365.  G.  \Y.  Bell.  Improvements  in  or  connect 
the  purification  of  brine.     June  4. 

11,4.:G.  It.  Pearson.  Improvements  in  the  prcrb 
metallic  nitrides  and  of  ammonia.     June  4. 

11,197.  F.  P.  Gutierrez!.  Improvements  in  and  Ci 
with  the  manufacture  of  common  sail  (chloride  of  ■ 
June  5. 

11,500.  A.  Sansone.     Improvements  in  the  manufa  '■ 
of  chlorine  and  chlorides  and  in   the  production  of 
energy  therewith.     June  5. 

11,772.  J.  W.  Weston.     Improvements  in  them 
ture  of  salt  and  apparatus   therefor  and  for  other  purj  • 
June  8. 

11,792.  H.  Briegleb.     Improvements  in  and  relati    I 
the  manufacture  of  sulphuric  anhydride.     June  «. 

11,919.    E.    Teisler.      Improvements    in    pro 
preventing   the   escape   of  silicon  fluoride  in    th< 
position  ol  phosphates.     Complete  Specification.    Ju   1 

11,999.  A.  Boake,  Roberts,  and  Co.,  Ltd  .and  B 
Improvements  in  the  manufacture  of  hydrogen  ] 
June  12. 

12,019.  G.  B.  Ellis.— From  Society  Chimique  drl 
du  Rhone  anciennement  G.  P.  Monnel   et  Carti'-r.  I  h 
Improvements    in      the     manufacture    of    salicylic  i 
June  12. 

12,083.  C.  D.  Abel.— From  Actiengesellschai 

Fabrication,   Germany.      Improved    manufacture  < 
phorus  oxychloride.     June  13. 

12,093.   II.    W.   Hemingway.     Improvement 
connection  with  the  separation  of   sulphuretted  hj 
from  gaseous  and  other  fluids   containing  the 
the  desulphurisation  of  sulphuretted  hydrogen.    Jui  II 

12,250.  G.  W.  Johnson.— From   The    Chemi 
Griesheim  -  Elektron,    Germany.      Improvements 
connected  with  the  manufacture  or  production  of 
compounds  and  alkalis.     June  15. 

Complete  Specifications  Accepted. 
1900. 
3866.  A.    W.    Lawton.     Manufacture   of  con  m 
June  5. 
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.1.  V.  Johuson. — From  Stassfurter  (  hcmische 
I'abrik  vormuls  Vorster  und  Griineberg,  Germany.  Manu- 
acture  or  production  of  cyanides.     May  22. 

J.     V.    Johnson. — From     Stassfurtcr     Cliemische 
•'abrik  vormals    Vorster   and  Gruneberg,   Germany.     Im  ■ 
cuts  in  the  production  or  manufacture  of  cyanides 
I  .v  22. 

J.     V.   Johnson.— From    Stassfurtcr    Chemisehc 
'abrik   vormals    Vorster   and   Gruneberg,   Germany.     Im 
i its  in  tin'  manufacture  <>r  production  of  cyan  il 

May  22. 
It.    F.    Kirkpatrick-Picnrd.       .Manufacture   of  the 
ompouuds  hi  cyanogen.     May  30. 

W.    P.   Thompson.  —  From  The   Firm  of   Litzcl- 
rinu  and  Tailfer,  France.     .See  Class  I. 

s.    |J.    Adcock.      Process   for  tin:   production  of 
ipric    oxide    from    natural    sulphates   or   carbonute 
ipper.    June  5. 

J.  Itaschen,   F.  J.  Norman,   and   W.  G.  Ltixtun. 
npttntus  lor   the  manufacture  of  cyanides  from  sulpho 
June  19. 

13,263.  A.  Gutensohu  and  H.  H.  Price.     See  Class  \. 

.  A.  Shearer.     Manufacture  of  alkaline  chromates 
incates.     June  12. 

-     E.  M.  Hall.     Process  for  obtaining  pure  alumina 
>ni  bauxite.     June  19. 

1901. 

5239.  YY.  II.  Wheatley.— From  The  Clyde  Chemical 
.   Ltd.,   New   Smith    Wales.      Means   employed  for  the 

traction  of  oxide  of  chromium  from  its  ores,  and  its 
■sequent  treatment  to  obtain  soluble  salts.     June  12. 

l.Zanncr.  Manufacture  of  concentrated  sulphuric 
i.    May  22. 

I.  Y.  Johnson. — From  the  Atmospheric  Products 
.,  United  States.  Manufacture  of  nitrogen  compounds 
ni  atmospheric  nitrogen.     June  12. 


VIII.- GLASS,  POTTERY,  and  ENAMELS. 

Applications. 

0,550.  E.  Lee.  Improvements  in  printing  tiles  and  other 
J  means  of  collotype  blocks,  with    natural  colours, 
*ith  other  designs  or   patterns,  and   iu   apparatus  there- 
May  21. 

1,595.    F.    T.    Brearley.       Improvements    relating    to 
[■late  glass.     June  6. 

L.   Stein  and   \V.    Storr.       Process    for   uniting: 
I  es  of  glass,  porcelain,  or  like  material,  for  mosaic  work 
the  like.     Complete  Specification.     June  12. 


Complete  Specifications  Accepted. 

1900. 

I".  W.  Gauuleit  and  J.  H.  Lloyd.     Production  of 
~"s  "|>on  glass  and  other  surfaces.     June  12. 

579.  W.  F.   Stiei.      Compressing   moulds  for   mauu- 
iring  glass  or  enamel  facing  plates.     June  19. 

i58ft   W.  F.  Stiel.     Glass  or  enamel  facing   plate.-',  and 
manufacturing  same.     June  19. 

-BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

-    H.  1..  Carter.     Improvements  in   and  relating   t" 
nanufacturc  of  artificial  stone.     May  13. 
•084,  S.    F..    Boivie.       An   improved    process    for  the 
ufu'ture   of   artificial    stone.     Complete   Specification. 

15. 

124.  H.  Higgins.  Improvements  iu  or  relating  to 
ratugfor  drying,  seasoning,  and  impregnating  wood  and 
'  substances.     May  15. 


'"■-"■'7.  C.  von  Forell.  Improvements  in  processes  for 
the   manufacture   .>i    Portland  cement.    Compleb 

M.i\    17. 

10,448.  (i.  F.  Lebioda.  Improved  apparatus  for  impreg- 
nating wood  and  the  like  with  preservative  or  Other  fluids. 
Complete  Specification.     May  20. 

10,622.   P.     Timofeeff.       Improvements    in     pavements. 

May  22. 

10,634.  A.  Skrobanek.     A  new  or  improved   proci 

the  manufacture  of  wood-like  material.     May  22. 

10,857.  A.  M.Clark.-  From  The  Firm  of  Fellner  and 
Ziegler,  Germany.  Apparatus  for  the  manufacture  ol 
cement  and  the  like.     May  25. 

10,958.  1-:.  II.  Huny  and  H.  J.  Seaman,  Improvements 
in  process  of  manufacturing  Portland  cement  ami  apparatus 
therefor.      May  28. 

11,045.  .1.  Ptister.  Improvements  in  processes  of  dyeing 
or  preserving  timber.     Complete  Specification.     May  29. 

11,715.  C.  Lorenc.  Improvements  in  the  manufacture 
or  production  of  mortar,  and  the  treatment  of  Btone,  and 
the  construction  therewith  if  masonry  work.  Complete 
Specification.     June  7. 

11,724.  A.  Tracy.  Improved  construction  of  fireproof 
flooring:     June  S. 

11,927.  H.  H.  Lake.— From  S.  Giussani,  Italy.  An 
improved  process  for  the  preservation  of  wood. — Complete 
Specification.     June  11. 

12,073.  S.  Sborowitz.—  Process  for  producing  imitation 
marble.     Complete  Specification.     June  13. 

12,207.  K.  Serre  and  E.  Oulmiere.  Improvements  iu 
cement  or  mortar. — June  14 

12,272.  II.  H.  Lake.— From  The  Firm  of  Fried,  Krupp 
Grusonwerk,  Germany.  Improvements  relating  to  the 
manufacture  of  artificial  stone  blocks,  slabs,  and  the  like. 
June  15. 

Complete  Specifications  Accepted. 

1900. 

12,513.  H.  H.  Lake. — From  Wachtel  and  Co.,  Germany. 
Manufacture  of  artificial  sandstone.     May  22. 

13,467.  T.  M.  Thorn  and  A.  C  Oakes.  Manufacture  ol 
artificial  stone.     May  30. 

15,940.  W.  Schwarz.  Manufacture  of  limestone.  June  19. 

1901. 

28G1.  V.  Barreto.     Apparatus  for  slaking  lime.    June  19. 

S28-'.  F.  Boas.  Manufacture  of  building  materials. 
June  12. 

'.1739.  F\  A.  Beny  and  J.  Heinrigs.  Apparatus  for  slakin 
lime.     June  19. 

X.— METALLURGY. 
Applications. 

9903.  The  British  Aluminium  Company,  Ltd  — From  A. 
Hutchinson  Cowles,  United  States.  Improvements  iu 
obtaining  volatile  elements  from  their  ores  and  compounds. 
Complete  Specification.     May   13. 

9927.  S.  Cowper-Coles  aud  Co.,  Ltd.,  anl  S.  Cowper- 
Coles.  Improvements  in  or  relating  to  the  deposition  of 
metals  or  compounds.     May  14. 

9990.  A.  Reynolds.  Improvements  in  metallurgical 
converters.     May  14. 

10,008.  E.  Schilz.  Improvements  in  the  cyauide  process 
of  gold  extraction.     May  14. 

10,039.  R.  McAllister.    Utilization  of  steel  slag.  May  15. 

10,105.  C.  II.  T.  Havetnann.  An  improved  process  for 
the  treatment  of  mixed  ores  and  compounds  for  the  extrac- 
tion or  separation  of  lead  and  ziuc  therefrom.     May  15. 

10,198.  S.  R.  Adcock.  Improvements  in  obtaining 
copper  from  mixed  sulphates.     May  16. 
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•.    M.   llardiugh.uu.— From   F.   Hoherlein, 
erlaod.     Improved  means  applicable  For   us  -  in  the 
of  volatile  from  non-volatile  metals,  metalloids, 
and  other  metalliferous  substances.     May  18. 

:    i    ibley.     Improvements  in  t  lie  treatment 

pper  ores  for  the  production  of  cupper  sails,  topper 

pper  and  irou  paint,  and  metallic  copper.  Ma;  SO. 

10,668.  Sir  H.  S.  Maxim.     Improvements  relating  to  the 
smelting  of  iron  and  other   ores    and   to   furnaces    tiler. 
May 

10,670.  11.  C.  Hull  and  A.  Watling.  Improvements  in  or 
connected  with  tin-  extraction  of  gold  and  other  metals 
from  sea-water  and  in  apparatus  therefor.      May    - 

lo,:o,">.  A.  G.  l!.-tts.  Improvements  in  or  relating  to  the 
coating  of  aluminium  or  its  alloys.  Complete  Specification. 
Filed  Ma)  2:;.  Hate  applied  for  t  let.  2  1,  1900,  being  date 
of  application  in  United  .States. 

10,859.  H.  Goldschmidt.     A  new  and    improved   proci 
for  welding  metals.     Mav  25. 

10,964,  II.  Ratt.  An  improved  method  of  and  apparatus 
for  the  treatment  of  ores  for  the  extraction  of  the  metals 
therein.      Ma;  28. 

10,98.:.  K.  1).  Wassell.  Improvements  in  and  relating  to 
he  manufacture  of  wrought  iron.  Complete  Specification. 
May  28 

11,312.  .1.1!  Leaver  and  II.  A.  Leaver.  Improvements 
in  the  treatment  of  tinning  residues  containing  chlorine. 
June  3. 

11,319.  II.  R.  Angel.  Improvements  in  the  concentra- 
tion of  zinc  from  slags  and  ores.     June  3. 

11,339.  J.  Armstrong.  Improvements  in  or  connected 
with  Miielting  or  refiuing  zinc,  cadmium,  or  antimony. 
June  3. 

11,480.  P.  Auchinachie.  The  hardening  of  metals,  par- 
ticular! y  iron  and  steel.     June  5. 

11,547.  J.  K.  Leaver  and  II.  A.  Leaver.  Improvements 
in  the  treatment  of  flux  skimmings,  residues  from  zinc 
galvanizing.     June  6. 

U.CS7.  t).  Schramm.  Improved  process  for  hardening 
iron.     Complete  Specification.     June  7. 

11,763.  I!.  Hutchinson  and  II.  Mitchell.  An  improved 
composition  for  hardening  and  toughening  steel  and  cast 
iron.     Complete  Specification.     June  8. 

11,832.  R.  Dietrich.  Process  for  the  production  of 
highly  carburised  steel.     Complete  Specification.    June  10. 

11,933.  U.S.  Blaekmore.     Improve  ments  relating  to  the 

reduction  of  metals  aud  to   the  production  of   alloys  of  the 
same.     Complete  Specification.     June  11. 

.  ILK.  Beringer.  A  process  for  the  treatment  of 
residue  and  low-grade  ores  containing  copper,  tin,  aud 
other  metals.     June  12. 

12.2CS.  0.  -Massenez.  Improvements  relating  to  the 
manufactur  June  15. 

12,274.  \V.  B.  Middleton  and  the  -Non- Injurious  White 
i'aint  Syndicate,  Ltd.     See  Class  MIL 

Complete  Specifications  Accepted. 
1900. 

5    J.  L.  Babe  and   A.  Tricirr.       Proci  58  lor  extract- 
ing zinc,  and  apparatus  therefor.      May  :)U. 

-'.  E.  Martin      Manufacture  of  sheets  or  plates  of 
aluminium  covered  with  silver       May  22. 

I    F.  L.  Saniter,  J.  L.  Smith,  B.  Bedford,  and  the 
i    -'eel   and    Iron   Company,  Ltd.      Open- 
iro  June  19. 

I  osobn   and    II.   II.  price.      Proi 
eliminating  the  Bulphur  from  sulphide  ore-.     May  3<>. 

18,299.  J.  L.  Smith.  R.  Bedford,  jun.,  and  the  South 
Durl  ..  Ltd.     Open-hearth  steel 

process      M  i\ 


13,952.  H.  H.  Lake.— From  Socicte  Fouderia  Milanes 
I1   leciaeio,  Italy.     Manufacture  of  steel.     June  12. 

22,699.   11.  A.    I'r.i-eh.     Process  of  recovering  an 
rating    metals    from    their  ores   and   concentrates   thereol 
June  19. 

1901. 

1758.  II.    II.    Lake— From    A.   G.  lietts,    United 
K.  tiniug  of  lead.     May  22. 

4696.   A.    Uonay.     Process   of    in  iking    briquetti 
comminuted    or    pulverulent    ore,    including    purple    on 
June  12. 

0.   A.J.  Lustig.  L.  Kahu.  and  I.  Lehman.     Casting  i 
ingots.      May  22. 

Su'J7.  K.  1!.  W heatley.  Manufacture  of  metallic  alloj 
June  3. 

8153.  W.  15.  Johnson. — From  The  Pittsburg  Reducti 
Company,  United  States.  Process  for  the  purification  I 
aluminium.     May  30. 

8175.  E.  llerter.  Method  of  and  mcaus  for  casting  an 
simultaneously  refining  raw  ziu;  and  other  metals,  exceptin 
iron.     May  30. 

8904.  H.   H.     Lake —From   W.    E.    Simonds,    Unite 
States.     Alloys,  and    processes   for  the  production 
June  5. 

9124.  \V.  S.  Mather.     Crucibles  for  smelting.     June  12 


XI. 


-ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 


Applications. 

10,191.  A.  d'Arsonval  and  G.  Vaugeois.  Itupruvciueii 
in  and  in  apparatus  for  the  manufacture  of  the  plates  i 
electric  accumulators.  Filed  16  May.  Date  applied  h 
27  Dec.  1900,  being  date  of  application  in  France. 

10,459.  V.  G.  Apple.  Improvements  in  storage battcrii 
Complete  Specification.     May  20. 

10,482.  A.  A.  Govan.     A  cell  for  electrolysis.     May  21 

10,505.  T.A.Edison.     Improvements  in  storage  I  > 
Complete  Specification.     May  21. 

10,879.  W.  K.  L.  Dickson.  Improvements  in  volta 
cells.     May  25. 

10,903.  E.  J.  Plummer.  Improvements  relating  to  tl 
electrolysis  of  salt.      May  28. 

10.974.  P.  M.  Justice. — From  Castner  Electrolytic  Alki 
Company,  United  States.     Improvements  in  and  c 

with  electrodes  for  electrolytic  cells.    Complete  Specificatio 
May  28. 

10.975.  P.  M.  Justice. — From  Castner  Electrolytic  Alki 
Company,  United  Slates.  Improvements  in  electrodes  f 
electrolytic  cells.     Complete  Specification.     May  28. 

10,970.  P.   M.  Justice. — From   Castner   Electrolj 
kali  Company.  Inked  States.     Improvements  in  electrolyl 
cells.     Complete  Speeificatiou.     May  28. 

11,600.  J.  J.  H.  Hunte.— From  J.     Liirgeu,  German 
Improvements  in  or  relating  to   the   formation  ol 
plates    for    electric   accumulators    or   secondary    battcrk 
June  6. 

11,619.  K.  W.  Jungner.  A  method  of  producing  eli 
trodes  for  electric  accumulators.  Complete  Specificatio 
June  6. 

11,025.  The    Electrical    Power  Storage   Companj 
and    \Y.    II.    Hanson.       Apparatus    for    applying 
material    to   matrices   more  especially  intended  foi 
applying  the  paste  to  the  grids  in  making  secondary  batte 
ents.     June  6. 

11,702.  B.  J.  Lurgcn  and  The  D.  P.  Bait' 
L'd.     Improvemeul    in  and  relating  to  electric  aecuui'il 
tors.     June  7. 

12,1S'1.  G.  W.  Johnson.— From  The  Chemische  Fubr 
Griesheim  -  Elektron,  Germany.  Improvements  in  tl 
electrolytic  production  of  lead  dioxide.     June  1  I. 

12,195.  W.   P.   Thompson.— From   R.  J.  Gulcbi 
many.       Improvements     in    and    in   the    construction 
electrodes.    June  14. 
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Complete  Specifications  Accepted. 

1900. 
I     iron  Sedneff.      Positive  electrode  for  accumu- 
it.irs.     Juno  19. 

1901. 
1'.  .1  iiri.-.     Electric  furnace?.      May  22. 
1191.   W.    !'■    Thompson.  —  From    Akkumulatoren    und 
eolticitiits   Werke   Aktieugesellschaft    (formerly   W.     \ 
ml  Co.),  Germany.     Process  for  making  electrodes 
Lr  accumulators.     June  19. 


XII.— FATS,  OILS,  and  SOAP. 

Applications. 

-..;    B.   C'rowther,  .Tun.     Improvements  in  or  relating 
the  manufacture  of  soap.     Maj   13. 

A.  J.   Boult. — From  C.   Wacker.     United  States. 
ments  in  or  relating  to  apparatus  fcr  extracting  oil 
in    fish    or    other    material.       Complete    Specification. 
,y  14. 

.1.  II.  Scammell  and  E.  A.  Muskett.  Improve 
uts  iu  solidifying  and  toughening  oils.     May  20. 

11.    II.    Lake:— From    J.    S.   Stewart     Wallace. 

I 'Hand.     Improvements  iu  and  relating  to  the  treatment  of 

or    vegetable    oils    or   the    distillates   or  residuals 

M:n  22. 

1 1.  Gillou.     Process  for  the   use   of   soda  salt  in 

ol  soap.     Ma\   22. 
I  .     Daeschner.       Process     for     separating    the 
irts  without  their  decomposition  from  mineral  oils 
be  like.     May  23. 

i '.  A.  McKertow.     Improvements  in  the  prepara- 
nf  fullers'  earth,  silicates,  and  siliceous  mutter  for  use 
he  treatment  of  oils,  fats  and  greases.     May  25. 
1,012.  J.    Snowdon.     An    improvement     iu    lubricants- 
Specification.     May  28. 

'.  Dacgoise  and  La  Soeiete  Generale  Beige  de 
;Ijeerination.  An  improvement  in  separating  glycerine 
u  oils  and  tatty  matters.     May  29. 

E.   ii.   Scott.     Improvements    in   melting   tallow 
like  fatty  bodies.     May  30. 

1,165.  T.   Weyl.     Manufacture  of  compounds  of  fatt \ 
•  and  their  derivatives  with  ozone.     May  30. 

II.  Ferguson  and  J.  Keefe.  The  manufacture 
n  improved  detergent    for  the   treatment   of    raw    silks 

Din.     June  1. 
.288.  H.   Ferguson   and  J.   Keefe.     The   manufacture 
1  detergent   fur   treating  raw  wools  and  wool- 
s.    June  1. 

,289.  II.  Ferguson   and   J.    Keefe.     The   manufacture 

i  improved  laundry  detergent.     June  1. 

119.  The   Cotton   Seed   Company,   Ltd.— From  J.  C. 

'taoley,  I  nited  States,     Improvements  in  or  relating  to 

leaching.  I  oleaginous  matter.    Complete  Specification. 


V 


4. 

J.   Boult. — From  L.   Grassie,   United  States. 
orements  in   or   relating  to  the   treatment  of  cotton 
June  11. 

Shell  Transport  and  Trading  Company,  Ltd., 
tovitz.  Improvements  in  the  purification  of 
June  14. 

Complete  Specifications   Accepted. 
1900. 
ix".  F.   Kinneavey.      Preparation    for   washing   and 
lug.     May  22. 

.  A.  Klumpp.     Manufacture  of  scap.     June  19. 

XIU.— PAINTS,  PIGMENTS,  VARNISHES, 

RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

T*m'  T.h:'me  and  'rhe  So"th   Western  Rubber  Coin- 
td.     Improvements  in  and  relating  to  the  treatment 
de  rubber.     M  " 


10,096.  C.  YVallis  and  R.   E.   M  Improve 

ments  in  roller  mills,  applicable  for  the  manufacture  of 
paint,  white  lead,  pigments,  printing  ink,  confectionery,  or 
the  like.      May  23. 

10,8(15.  J.  I.ones,  I..  Hold, -n.  nil  .1.  Lones.  Now  or 
improved  processes  or  combination  of  processes  for  the 
manufacture  of  a  white  pigment  from  zinc,  and  for  utilising 
residual  products  obtained  during  the  conducting  of  the 
said  processes  or  combination  of  processes.     May  25. 

10,962.  C.  A.  Day.  —  From  The  Coleman  International 
Ship  and  Pile  Coppering  Company,  United  SUtes.  An 
improved  anti-fouling  coating  for  metal  structures.     | 

plete  Specification.      May  2d. 

10,903.  C.  A.Day. — From  The  Coleman  international 
Ship  and  Pile  Coppering  Company,  United  States.  An 
improved  anti  fouling  coating  for  metal  structures.  Com- 
plete Specification.     Ma\  28, 

11.149.  G.  E.  HeylDia  and  The  Dialene  Rubber  Com- 
pany,  Ltd.  Improvements  in  desulphurizing  vulcanized 
rubber.     May  30. 

11,238.  E.  Edwards.— From  Oxylin  -  Werke  Aetien- 
Gesellshaft,   Germany.      Improvements    in    rubber-coated 

materials  and  in  the  method  or  process  of  preparing  or 
treating  the  same.     Complete  Specification.     May  31. 

11,337.  F.  J.  Corbett.  An  improved  apparatus  for 
manufacturing  white  lead.    Complete  Specification.   June  3. 

11,533.  A.  Thilmany.     Sec  Class  IV. 

11,569.  G.  Rigg.  Improvements  iu  and  connected  with 
the  manufacture  of  zinc  oxide.     June  0. 

11,658.  A.  O.  Gill  and  W.  S.  Gill.  A  solvent  for  paint 
and  varnish.     June  7. 

12,022.  J.  W.  Worsey  and  J.  H.  Lancashire.  Improved 
process  for  treating  zinc  oxide.     June  12. 

12,274.  W.  B.  Middleton  and  The  Non-Injurious  White 
Paint  Syndicate,  Ltd.  Improvements  in  the  treatment  of 
zinc  and  other  ores,  chiefly  for  the  direct  production  of 
zinc  white,  and  in  furnaces  therefor.  Complete  Specifica- 
tion.    June  15. 

Complete  Specifications  Accepted. 
1900. 

9037.  A.  M.  Plaissetty.  Collodion  of  aluminium  nitro 
cellulose  for  the  obtaining  of  inexplosihles  and  uninflamm- 
able products.     May  22. 

19,S71.  J.  Homniel.     Heat-insulating  paint.     June  12. 
1901. 

7625.  J.  Welter.  —  From  The  Elektricitats  Aktien- 
gesellschaft  vormals  Sehuckert  and  Co.,  Germany.  Process 
tor  hardening  colophony  and  other  soft  resins.     May  22. 

H995.  A.  Bente.  Process  and  apparatus  for  the  manu- 
facture of  soot  from  tar.     June  5. 

XIV.—  TANNING,  LEATHER,  GLUE,  and  SIZE. 
Applications. 

10,152.  C.  A.  Allison. — From  The  Scott  Leather  Machine 
Company,  United  States.  Improvements  in  apparatus  for 
treating  and  colouring  hides  and  skin-.  Complete  Speci- 
fication.    May  10. 

11,092.  M.  C.  Lamb  and  P.  Spence  and  Sons,  Ltd.  Im- 
provements in  and  connected  with  the  manufacture  of 
leather  and  the  preservation  and  curing  of  skins.     May  3o. 

Complete  Specifications  Accepted. 

1900. 

10,308.  W.  P.  Thompson.— From  A.  Bloch  and  W. 
Renter,  United  Srates.  Apparatus  for  the  treatment  and 
preparation  of  fur.     June  12. 

1901. 

9025.  L.  B.  Traut,  G.  Soldaci,  and  P.  V.  San  Martin. 
Tanning.     June  5. 
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XV.— MANURES,   I 

Com;  3        ification  Acvkpted. 

1901. 

>.>514.  T.  Storer  and  R.  IfcAlley.  Treatment  for  fer- 
tilising purposes  of  the  distillery  refuse  known  as  burnt  or 

June  12. 

XVI.— Mi;  \K.   STAE<  H.   ikd  GUM,  Etc. 

Applications. 

lo,113.  \Y.  P.  Thompson. — From  11.  \.  J.  Manoury, 
France.  Improvements  in  processes  of  refining  sugars  of 
low  quality.      May  15. 

.  ,1  V.  .'ohnson. — From  The  Cereal  Sugar  Com- 
paoy,  United  States.  Improvements  in  and  apparatus  for 
refining  sugar.     Complete  Specification.     Maj 

10,861.  IV  .1.  15.  Mills. — From  The  Socicte  Anonyme 
"  Trust  Chimique,"  France.  The  treatment  of  feculent  and 
amylaceous  matters,  and  of  natural  products  containing 
these  matters.     May  SS. 

-,  C.  Steffen.  Improved  process  ol  obtaining  very 
pure  concentrate  1  saccharine  juices  and  nutritious  or  pulp 
poor  in  water  from  beetroots  without  the  use  of  water. 
Compl        -  ition.      May  25. 

11.442.  C.  H.  Duryea.  Improvements  in  the  method  of 
manufacturing  thin  bailing  or  modified  starch.  Complete 
Specification.    J 

Complete  Specifications  Accepted. 
1900. 

56.  M.    Duniczewski.     Apparatus    for    manufacturing 

lump  sugar      May  30. 

1901. 

4199.  .\.  Classen.  Process  for  converting  cellulose  into 
sugar  (dextrose).     June  12. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

10,015.  H.  J.  Iladdan.— From  J.  ('.  Riley,  United  States. 
A  new  or  improved  process  for  ageing  liquors.  Complete 
Specification.     May  14. 

10,074.  S.  \.  Pinkus  and  s.  B.  Schryver.  Improvements 
in  the  manufacture  of  preparations  containing  ferments. 
May   lj 

1.  1".  E.  Bradley.  Improvements  in  the  drying  of 
malt  so  as  t"  prevent  its  contamination  with  arsenic. 
May  1G. 

10,287.  C.  F.  von  Schlichtegroll.  Improved  procc"  of 
rectifying  spirit  by  the  action  of  n  in  and  filtration. 

( 'omj.l.  •     -  ition.     May  ]  7. 

10,356.  T.  Haynes,  juu.  An  improvement  in  malt  kilns. 
May 

10,741.  F.  Singer.  An  improved  machine  fur  turning 
green  malt.     May  24. 

10,813.  W.  J.  Menzies.     Improvements  in  pressing  ma- 

r_v  for  the  treatment  of  brewers'  and  digtilli  i  ■-'  gn 
■  ad  the  like.     May '25. 

11,035.  T.    Hancock.      Improved   method   of   obtaining 
;>aring  it  for  ns   .      May  2'.'. 

Complete  Specifications  Accepted. 

1900. 

G.Valentine.    Utilisation  of  pressed  yeast.  May  30. 
Brewing  process  for  the  production 
of  high  or  low  fermenting  beer-wort.     June  12. 


13,949.  .1.  W.   Bennett.     Bennett's   anti-bacteria  -w. 
and  appliances    for    the    use   of  brewers 
porter  or  stout  during  the  processi 
tion,  and  racking.     June  IS. 

19,946.  1!.    l'l<-sa.      Process    for    pi  colourii 

malt.     June  12. 

1901. 

3194.  B.  E.  R.  Newlauds.     See  Class  A. 

'.  i '.    Imray.  —  From    Joshua     Brothers    I'roprieUi 
Ltd..  Victoria.     Method   of  accelerating  the   maturing 
whisky,    brandy,    and     other    stronqh     spirit 
May 

9514.  T.  Storer  and  R.  McAlley.     See  (  lass  XV, 


XVIII.— FOODS,  SANITATION,  Etc.,  ano 
DISINFECTANTS. 

Applications. 

A. — Foods. 

10.2S:;.   II.    W.    l'otter.     An   improved   animal  f 
-  or  method  of  preparing  the  same.     May  17, 

B. — Sanitation  ;    Water  Purification. 

-_'.   L.  Gathmanu.      Improvements   in  water  purify 
apparatus.     Complete  Specification.     May  14. 

10,346.    J.    W.    Welch,    H.    W.    Heywood,   and    I 
Wollaston.     Improvements   in  apparatus  for  the  treatn: 
ofsewage.     May  18. 

10,404.     W.   C.    Easdale.     Improvements    in   filter 
construction  and  means  of  liquid  distribution.     .Mi 

10,838.  A.J.  Boult  —  From  E.  Vial,  Belgium.    Id 
ments  in  or  relating  to  the  treatment  ol 

11.353.  C.    II.    Koyl.     Improvements    in    appara 
softening   and   purifying    water.      Completi 

June  3. 

11.354.  C.   H.   Koyl.     Improved   process   for  tie 
cation  of  water.     Complete  Specification.     J 

11,366.    T.    Waite.       Improvements    in    apparal 
softening,  filtering,  and  purifying  water.     June  4. 

11,944.  J.C.Miller.    Process  and  apparatus  for  sti 
and  cooling  liquids      Complete  Specification.     June  II 

12.015.  J.  Week.     Improvements  in  sterilizing 
Complete  Specification.     June  12. 


-Disinfectants. 
An   improved    preservative 


X     .     or    improved    anl 


9936.  M.    Condron. 
pound.     May  14. 

10549.    0.    Billing, 
detergent.      May  21. 

11,286.  II.   Ferguson  and  J.  Keefe.      The  manufa 
of  an  improved   disinfectant   detergent  for  I. 
personal  purposes.    June  1. 

11,670.  J.  Baxeres  de  Alzugaray.     Improvei 
connected  with   the   manufacture  of  disinfecting  anil 
Quids  and  compounds.     June  7. 

12,12o.  V.   A.  M.   I..   Beck.     Insect  destroying  pi 
June  14. 

Ccimi'lete  Specifications  Acch 
A.— Foods. 
1900. 
9648.  J.  M.  Rodoconachi  and  W.  M.  Briggs 
of  food  preparation.     May  30. 

i.  M.  Phillips  and  O.  Muller.     Process  I 
of  cotton  pod~  or  shells   tor  the  manufacture  <> 
mala.     May  22. 
12,676.  J.  Jensen.     Process  for  the  pre! 
June  5. 
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I'.inl. 

.U'.i  I.  B.E.  K.  N'ewlands.     Drying  or  roasting  or  smoking 
i  malt,  hops,  hams,  or  other  alimentary  matters.     Juni   5 

I.    i).    Ferson.      Food   products   and   processes  ol 
2  tlie  same.     May  2'.'. 

G.    C.    Marks.—  From    Force,    Societc    Anonyme. 
Process   for  preserving   hutter  and   animal   fats, 

B. — Sanitation  ;    Water  Purification. 

1900. 

18,019.  R.G.Brooke.     Apparatus  suitable  for  purifying 
lids.     June  .'.. 

1901. 

6121.   11.  S, •uter.       Processes   for    eliminating    iron   from 
iterand  aqueous  solutions.     May  1. 

.1     Fischel.     Treatment  of  liquid  waste  products. 

H     II.    Lake.      From   .1.    M.  A.  Lacomme   and  W. 

uli-r.  United  States.     Apparatus  for  use  in  the  purifica- 

ivtiter.     May  22. 

\.   G.    Brookes.  —  From    W.   Trippe,    Germany. 

latment    of    waste     liquors    from    the    manufacture    of 

phite  cellulose  in  order  to  render  the  same  useful,  and  to 

lin  products  therefrom.     May  30. 

( '. — Disinfectants. 

1901. 

i.  Welter.  —  From  The  Aktiengesellschaft  fur 
vr-iuul  Erdbl.  Industrie,  (iermany.  Treatment  of 
■DOla  to  render  them  soluble  in  water,     .lime  12. 


XIX —PAPER,  PASTEBOARD,  Etc. 

Applications. 

1    F.   Rvmkiewicz.      Process   for  drying   and  con- 
I  pulps  and  ])lastie  substances.     May  15. 

E.  Ziihl.     A   new   or   improved  process  tor  the 
of     a     celluloid  -  like    material.       Complete 
citication.     May  16. 

[.  Goessmaun.      Improvements    in    the   ma'i:- 
laper  and  other  fabrics.     Complete  Specification. 
21. 

153.  11.   II.   Lake.— From   F.  B.  How,  United   States- 
[its    in    apparatus    for    making    carbon     paper. 
<  'I'lete  Specification.     June  4. 


Complete  Specifications  Accepted. 
1900. 

53.  F.  Wittstock.     Coloured  mosaic  paper.     May  22. 
,751.     K.     Ziihl.      Method     of    producing     celluloid. 

131.  J.  X.  Goldsmith  and  The  British  Xylonite  Corn- 
Limited.     Manufacture  of  celluloid.     May  3d. 
,048.  F.  llaenle.     Metallised  paper.     May  30. 


1901. 


I..    Ziihl        Process    for    the    manufacture    of    a 
oid-like  substance.     May  30. 


XX. -FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  and  EXTRACTS. 

Applications. 

f).  Abel.— From  Siemens  and   Halske  Aktien 
alt,  Germany.    Manufacture  of  thorium,  zirconium, 
-  Of  the  ytterite  group.     May  !'.">. 


in, sos.  C.  D.Abel.  From  Siemens  ami  Halske  Aktien 
Gesellscbaft,  Germany,  Manufacture  •>!  metallic  thorium, 
zirconium,  and  elements  of  tic  ytterite  group,  and  the 
production  of  coatings  of  the  said  metals  upon  other  bod  es 
May  25. 

ll,22!i.  C.  Bachadour.  Purgative  preserve,  extracti 
decoction,  and  syrup  made  from  rose  leavi        June  31. 

11,301.    II.   L.   F.   Moultoii.—  I''r V   Verley,   France. 

Improvements  in  the  manufacture  or   production  of  bodies 
for  use  Iii  perfumery  and  confectionery.     June 

11,328.    J.   Mayer.     An   improved   process  for  the    pro 
duction  of  tea  extract.     June  3. 

11,474.  M.  Ekenberg.  Improved  manufacture  of  coffee 
extract.     Complete  Specification.    June  l 

11,783.  J.  Y.  Johnson. — From  The  Vereiuigte  Chiiiio- 
fabriken  Zimmer  and  Co.,  Germany.  Acidyl  derivatives  ol 
the  cinchona  alkaloids  and  their  manufacture.     June  8. 

Complete  Specifications  Accepted. 
1900. 

14,213.  C.  D.  Abel.-  From  Actiengesellschaft  fur  Anilin- 
fabrikation,  Germany.  Manufacture  of  organic  bromo 
compounds.     June  19. 

14,491.  A.  M.  Clark. —From    F.  Blum,   Germany,      Pre 
cess   for  the   preparation  of    prophylactic    immunifying  or 
curative  substances.     June  12. 

1901. 

52'',.  G.  W.  Johnson.  —  From  C.  V.  Boehringer  and 
Soehne,  Germany.  Manufacture  or  production  of  homo- 
logues  of  xanthin.     June  19. 

6537     R.    Keitnievcr. —   From    J.    Volmar,    Germany. 

Manufacture  of  saccharin.      May  22. 

XXI.— PHOTOGRAPHY. 
Applications. 

9983.  II.  H.  Lake.— From  K.  B.  West.  United  States, 
An  improved  sensitised  paper  for  photographic  printing 
May  14. 

10,-V_!4.  S.  E.  Page. — From  The  Grenier  Art  Company 
United  States.  Improvements  in  photographic  fabrics. 
Complete  Specification.     Jlay  21. 

10,721.  H.  E.  Newton.  —  From  The  Farbenfabriken 
vormals  F.  Bayer  und  Co.,  Germany.  The  preparation  of 
new  chemical  compounds,  and  their  use  as  developing  means 
in  photography      May  24. 

11,232.  W.  P.  Thompson. — From  La  Societe  Anonyme 
de  Photographic  Automutique  Inalterable  el  Instantanee, 
France.  Improvements  in  apparatus  for  rapidly  producing 
photographs.     May  31. 

11,719.  CD.  Abel. — From  The  Actiengesellschaft  fur 
A nilinfabrikation,  Germany.  Process  of  rendering  silver- 
haloid  layers  sensitive  to  rays  of  different  degrees  of 
refrangibility.     June  7. 

11,866.  C.  1).  Abel. — From  Actiengesellschaft  fur  Anilin- 
fahrikation,  Germany.  Manufacture  of  photographic 
deve'opers  stable  iu  the  dry  stale.     June  10. 

Complete  Specification  Accepted. 

1900. 

10.795.  A.  Sauve.  Apparatus  for  the  simultaneous  pro- 
duction of  triple  negatives,  especially  for  colour  photo- 
graphy.    June  19. 

XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Applications. 

9934.  J.  E.  Blomeo.  Improvements  relating  to  the 
manufacture  of  high  explosives.  Complete  Specification. 
May  14. 

9991.  D.  Hiekie.  Controlling  the  temperature  of  explo- 
sives.    May  14. 
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.Illh, 


1901, 


Improvements  in  ted  »itli 

-,  tare  of  nitroglycerin.     Maj  '.'.'■. 
.    A.  .1.   Boult. — Prom  Fritiol    -  a,    Sweden, 

ived  ignition  composition  for  matches.     Maj  Js. 
li. 'f..'.-  R.    Hawkins       Improvements    relating    to    the 

compounds.     May  29. 
11,812.  .1    s.  Potts.     Improvements  in  matches,     Com- 

Specification.     Ma\  31. 
ll,40i  From    W.     Kent,    United    States. 

Improvements  in  smokeless  powders.     Complete  Specifica- 
tion.    .'"IK-  I 

11,711    W.  ene.     Improvements  in  tin 

lactate  ol  June  ". 

Improt  nunts  in  tin-  miinufacture  and 
production  of  matches  ami  striking  compositions,  and  in  the 
substances  and  proi  i  sses  employed  therein.     June  12. 

Complete  Specifications  Accepted. 

1900. 

-  ri  S      time    aud  automatic  explosive 

liquidised  «a<  shell.     June  •'!. 


1901. 


8389.    I>.    Bachrach.      Nitrocellulose    and    similar  aon 
pounds,  and  process  of  making  the  same.     May  30. 
5264.  1!.  W.  Sri.it.    Kxplosive  charges  for  guns.    April  2 

XXIII.— GENERAL    ANALYTICAL   CHEMISTBY, 
Complete  Specification  Acckpted. 
1900. 
11,101.    F.     VV.     Le   Tall.— Finn    M.    Walker,   Unit 
States.     Measurement   of  the   magnetic   properties  of  in 
and  steel.     May  23. 

PATENTS  UNCLASS1FIABLE. 
Applications. 
IO.S27.    s.    Bornett.     A    process    for    the   production 
products  of  crystallisation  in  the  form  of  bar-.     M: 

I0.92C.    K      Koch    and    A.    Stelling.     A    uew    article 
manufacture,  consisting  of  felt   manufactured  from  mc 
May    2*i 

11,4(17.   1$.  Oblath.     Improvements   relating  to  thi 
facture  or  construction  of  rubies.     .Tune  4. 
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Frank  Wilson. 


fflanrbfsitrr  £>frtton. 


Chairman  :  Dr.  J.  Grossmann. 
Vice-Chairman :  Ivan  Levinstein. 
Committee : 
.1.  Barnes  M.  J.  Langdon. 

W.Brown.  A.K.Miller. 

J.Craven.  H.Porter. 

.1.  English.  I.  Stenhouse. 

W.  Heys.  H.Terry. 

.1.  If.  Irving. 

lion.  Local  Secretary : 
J.  Carter  Bell.  The  Cliff,  Higher  Brooghton,  Manchester. 


£otttngf7Am  ^rrtion. 

Chairman :  L.  Archbutt. 

Vice-Chairman:   1'.  Stanley  Kipping. 

Committee  : 


8.  F.  Bnrford. 
F.  J.  R.  Carulla. 
R.  M.  Caven. 
H.  B.  Ma.i  field, 
J.  O'Sollivan. 
J.  M.C.  Paton. 


A.  L.  Stern. 
J.  J.  Sudborough. 
S.  Trotman. 
G.J.Ward. 
J.  White. 


Hon.  Treasurer  :  S.  J.  Pentecost. 

Hon.  Local  Secretary : 
J.  T.  Wood,  29,  Musters  Road,  West  Bridgford  Nottingtm 


£>cottteb  ^>rrtion. 


Chairman  :  Sir  Roht.  Pullar. 
Vice-Chairman  :  W.  Frew. 


Committee : 

W.  Poulis. 
D.  S.  Jerdan. 
A.  D.  Ker. 
J.  G.  F.  Lowson. 
W.  lvisnn  Macadam. 
.1.  McCullooh. 
T.  L.  Patterson. 
D.  .1.  Pl« 


W.  Carrick  Anderson. 
E.  M.  Bailey. 
G.  T.  Beilby. 
H.  Bunihy. 
J.  Christie. 
W.  J.  Chrystal. 
D.  B.  Dott. 
C.  J.  Ellis. 

Hon.  Secretary  and  Treasurer: 
Thomas  Gray,  c/o  John  T.  Tannahill.  tt.  W 
Glasgow. 


#ftora$tle  £>rrtion. 


Chairman :  W.  L.  Rennoldson. 
Vice-Chairman  ■  X.  H.  Martin. 

Committee : 

U.S.  1'altinson. 
John  Patlinson. 
W.  W.  Proctor. 
i..  Sisson. 
Harry  Smith. 
J.  B.  Stead. 


A.  Allhusen. 
P.P.  Bedson. 
J.  1.  Dunn. 
T.  W.  Hogg. 
H.  I.' 
F.  s.  tfewall. 

Hon.  Local  Secretary  and  Treasurer: 
F.  C.  Garrett,  Durham  College  of  Science,  Neweaatle-on-Tynt 


teorkdb  in   &rrtion 


Chairman :  George  Ward. 
Vice-chairman :  T.  I 


E.  A-  Brotherton. 
A.  W.  Cooke. 
W.  M.  Gardner. 
II.  Grandage. 
Bdw.  Halliwcll. 
A.J.  Murpby. 


Committee: 

S.  G.  Eawson. 
A.  Smithells. 
A.  Turnhull. 
II.  \.  Watson. 
Thorp  Whitaker. 
J.  B.  H 


Hon.  Local  Secretary  and  Treasurer: 

H.  R.  Procter,  The  Yorkshire  College,  Lecdi. 

Hon.  Assistant  Secretary:  A.  Turni.till. 
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NOTICES. 


Chances  ok  Address. 

i"  ii.ii  notifying  new  addresses,  members  are  requested  to 

distinctly,  and  stale  whether  they  are  temporary 

imiii.      Multiplication  of  addresses   is  also  to  be 

■  ded  as  tending   to   create  confusion.      When   sending 

the  use  of  the  form  attached  to  the  application 

h  9  in  the  verification   of  addresses,  on  which   the   safe 

:  the  Journal  depends. 


ithors  of  communications   read   before   the  Society,  or 

ill  Local  Sections,  are  requested  to  take  notice  that 

13  of  the  Bye-laws  the  Society  has   the  right  of 

h  .if  publication  for  three  months  of  all   such  papers. 

lament  of   this  Bye-law    renders   papers   liable   to    be 

.:   hv  the   Publication   Committee,  or  ordered   to  be 

•il   for  the  Journal,  in   which   case    no   reprints   can 

.1  to  the  author. 


Arsenic. 

vitt   of    the    great    public    interest    which    has    been 

I  :i  by  the  Arsenic  Epidemic.it  has   been  decided  to 

li*h,  in  pamphlet  form,  uniform  with  the  Journal,  the 

■  discussions,  and  abstracts  dealing  with  the  detection 

nation  of  Arsenic  and  other  associated  elements, 

ippeared  in  the  Journal  since  the  beginning  of 

i      T«  these  have  been  added  extracts  bearing  on 

Ft  run  other  sources,  including  a  description,  from 

!\n's  new  book  on  Arsenic,  of   the  Marsh  test,  in  the 

mi  words,  and   dated    183f>.     Copies,  price   Is. 

e  obtained  from  Messrs.  Eyre  and  Spottiswoode. 


A  ksknic  Committee. 

Joint  Committees  of  the  Societies  of  Chemical 
n  and  Public  Analysts  have  circulated  a  number  ol 
I  containing  definite  quantities  of  arsenic,  and  have 
\j  considered  the  results  returned  by  the  members. 
Committee  believe  that  these  results  justify  them  in 
'ing  u'mcthod  for  dealing  with  the  various  substances, 
taking  this  course  think  it  desirable  to  submit 
10  somewhat  more  extended  trials. 


■T  OF  MEMBERS  ELECTED   24th  JULY  1901. 

"in.  T.,  White  House,  Wouldham,  near  Rochester, 

Incut  Works  Chemist, 
J.  Frank,  13,  University  Gardens,  Glasgow, 
g  Chemist. 
Il.irty, Totley,  near  Sheffield.  Analytical  Chemist. 
.    Ur.     Eggleston,     Northbourue,    Eton    Avenue, 
id,  N.W.,  M.D. 
Henry  E„  Laurel  Bank,  Wilsdcn,  near  Bradford, 
-.  Technical  Chemist. 

.  Laurel  Bank,  Broomfield  Road,  Ayr,  N.B., 

>vid,  Smith  Street,   Kinning  Park,  Glasgow, 
'.  iker. 

E.  I..  B.,  c/o  The  Morgan  Crucible  Co.,  Ltd., 
S.W.,  Analyst. 

t  P.,  1734,  Arapahoe   Street,  Denver,   Colo., 
Metallurgical  Chemist. 

,  58,  Buchanan  Street,  Glasgow,  Manufac- 

■■'tort  J.,  Morley  House,  Mansfield  Boad,  Nottine- 
111  Cnemist. 

v.,  Kenmill   House,  Bothwell,   N.B.,   Rosin 

;h,  c  o  Grasselli  Chemical  Co.,  East  Chicago, 
•'  I   S.A.,  Superintendent. 
'■  It'o.  S.,  15,  St.  John's   Road,  Pollokshields, 
I  auit  and  Varnish  Manufacturer. 


Martin,  David,  jun.,  South  huh  Brewery,  Perth,  Brewer. 

Ma\  field,  Thus.,  Fair  View  House,  Eleanor,  near  Nottingham, 

Hosiery  Manufacturer. 
Miller,  Stuart  B.,  118,  Hancock    Street,  Cambridge,  Mas"., 

U.S.A.,  Chemical  Engineer. 
Moore,   Cbas.   W.,    12,  Beech   Road,  Chorlton-cnm-Haidy, 

Manchester,  Chemical  Student. 
Morse,  Willaid   s..  c/o  M.  Guggenheim's  Son-,  : 30,  Ihoad 

Street,  New  York  City,  U.S.A  .  Assistant  Manager. 
Nicholson,  .los.,  McClarv  Manufacturing  Co  .London,  Ont., 

Canada    Enamel  Ware  Manufacturer. 
O'Connor,  Cbas.    P.,   .'is,   Clinton    Street,    Brooklyn,   N.Y., 

U.S.A.,  Analytical  Chemist. 
Ralston,  Wm„  Lagos,  West  Africa,  Government  Chemist. 
Kenwick,  Frank  F..  42,   Balfour   Road,  Ilford,  E.,  Chemist 

(Photographic  Works). 
Sim,  Wilfrid  A.,  c/o  Wm.  Sim    and    Son.  10,  Jane  Street. 

Leith,  N.Ii.,  Colour  Manufacturer. 
Smith,    II.    Procter,   146,    Harrington    Load,   Workington, 

Cumberland,  Metallurgical  Cnemist 
Spencer,  liobt,,  jun.,  The  Sycamores, Blackburn,  Lancashire. 
Taylor,    Maurice    I.,    460,   Jarvis    Street,   Toronto,    (Int., 

Canada,  Soap  Manufacturer. 
Watt,  Francis  L.,   Ill,    Lauderdale  Mansion-,  Lauderdale 

Road,  Maiila  Vale,  W.,  Student. 
YVcdlako,  H.   D.,  4,  Clarence  Terrace,   Penzance,  Cornwall, 

Technical  Chemist. 

CHANGES  OF   ADDRESS. 
Battye,  Cbas.,  l/o  Albion  Mills  ;  Meltham,  Swanston  Street, 

S.  Geelong,  Vic.,  Australia,  Lecturer  on  Chemistry. 
Bucher,   Prof.   J.    E.,   lo    Kingston;    Brown    University, 

Providence,  R.I.,  U.S.A. 
Burls,   F.    B.,    l/o    Greenwich  ;    19,    Cleveland    Mansions, 

Chapel  Road,  Brixton  Road,  S.W. 
Carter,  W.  (has.,   l/o  Belfast  ;  5,  Sunnyside    Villas,  Child's 

Hill,  N.W. 
Collingridge,  Frank,  1  o  Willesden  Lane;  Warwick  Lodge, 

lladley,  Barnct. 
Darling,  G.   A.,    l/o    Durban;    Robinson   G.   M.  Co.,  Box 

1024,  Johannesburg,  S.A. 
Dewey,  F.  P.,    l/o  Ninth  Street,   N.W. ;   McGill  Building, 

Washington,  D.C.,  U.S.A 
Dunn,  Dr.  J.  T.,  l/o  London  ;  Messrs.  J.  and  H.  S.  Pattinson, 

7o,  Side,  Xewcastle-on-Tyne,  Analytical  and   Consult- 
ing Chemist. 
Durant,  H.  T.,  l/o  Salvador  ;  c/o  Chas.   Butters  and  Co., 

Dooly  Building,  Salt  Lake  City,  Utah,  U.S.A. 
Ellis,  G.  Beloe,  l/o  56  ;  70,  Chancery  Lane,  London,  W.C. 
Fallon,  J.  M.  H.,   l/o   Havana;    61,   Birdhurst   Rise,  South 

Croydon. 
Felix,  Dr.    L.,  l/o    Hamburg  ;    53,  Rue   Petit,  St.   Deni- 
s/Seine, France. 
Fox,  J.  Wresley,    l/o    Lower   Thames    Street  ;    7,    Bnshell 

Street,  London,  E.G. 
French,  Wrm.,  l/o  Bury  ;  Storey  Institute,  Lancaster. 
Fry,  H.  FC.  ;  retain  Journals  until  further  notice. 

Guitermann,  E.  W.,  l/o   Passaic  ;  c/o  U.S.   Finishing  Co., 

Pawtucket,  R.I..  D.S.A. 
Harvey,  Chas.,   l/o    Liverpool  ;    163,  Kensington  Avenue, 

East  Ham,  E. 
Hewitt,  T.  Lacey,  l/o  Malvern   Link ;    66,   Belgrave   Gate, 

Leicester. 
Hills,   Harold    F.,    l/o    Bow ;     29,    Cavendish    Mansions, 

Clapton  Square,  London,  N.E. 
Ichioka,  T.  ;  Journals  to  No.  1  Department,  Kansei-Honba, 

Admiralty,  Tokio,  Japan. 
Kohn,  Dr.  Chas.    A.,  l/o  Liverpool ;    St.   Albans,   Horley, 

Surrey. 
Levinstein,  Dr.  Herbert  j  Journals  to  Hawkesmoor,  Fallow- 
field,  Manchester. 
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Robt.  D.,  1  o  Busbj  :  Hayfield,  Alexandria,  N.B. 
y,  B    B.,  l/o   Chile i  120,   Broadway,  New   York 

City,  U.S.A. 
Marshall,  A.,  l/o  Waltham;  Hope  Cottage,  Church  Hill, 

I.  iiighton,  Essex,  Explosives  Chemist. 
Mills.    Prof.    E.    J.,    F.B.S.,    l/o   Glasgow;     11,   Grcenhill 

Road,  Harrow. 
Moreon,  T..  l/o  124  :  31,  Southampton  Bow,  London,  W.C. 
Muir.  .1.  Stanley,  l/o  Hungary;  B,  Westminster  Gardens, 

Glasgow.  W. 
Nicholson,  Win.  J.,    lo  Glasgow;    Ardeer,    Stevenston, 

\\ rehire,  N .15. 
Nim  o  Stanger  Boad ;  S,  Lawrence  Road,  South 

Norwood,  S 
Novarine,  J.L.,l/o  Henrv  Street  ;  79,  Main  Street,  Brooklyn. 

N.Y..  l'.S.A. 
Pidduck,  E.  W.,  I/o  Portland  Street ;  Bodwilym,  Llanbadarn, 

Aberystwith. 
Schweich,  Emil,  1  o  Belgrave  Road  ;  20,  Hyde  Park  Square, 

London,  \Y. 

•.   L.  C;    Journals  to   c/o   Grasselli     Chemical    Co., 

East  Chicago,  Ind.,  U.S.A. 

n     Win.,  lo  Kalgoorlie ;  4,  Cobden  Place,  lit. 

Florida,  Glasgow. 
Shields,  Ur.  Jno.,  l/o  Leven;   22.  Upper  George  Street, 

Bryanston  Square,  London,  W. 
Smith.  Ur.  E.  Ellsworth,  l/o   5th   Avenue;     26,   F.ast   29th 

Street.  New  York  City,  l'.S.A. 
Stock,    W.    F.    Keating;    Journals   to   Uinsdale   Rectory, 

Darlington. 
Studer,    Dr.    A.,    l/o    Manchester;     Postgebaode,    Olten, 

Switzerland. 
Swanson,  J.   P.  ;    Journals  (temp.)  to  13,  Bolville  Street, 

Gre<  nock,  N.B. 
Twynam,  T.,  l/o  Kgham ;    Hawthorne  House,   Slaid  Hill, 

Moortown,  Leeds. 
Voorhees,  S.  S.,  1  o  Albany  ;  c/o  Supt.  Architect,  Treasury, 

Washington,  d.c..  U.S.A. 

Whichelo,  M.  A.,  l/o  EnEeld;  9,  Eversfield   Boad,  East- 
bourne. 

Wiekens,  1!.   Foster,   l/o  Queen    Street;    31,    Bermondsey 

Wall,  London,  S.B. 
Yamaokn.  S.,   lo   ChikugO;     10,    Nishikatamachi,    Hongo, 

'Ink in.  Japan. 

CHANGES    OF   ADDRESS   REQUIRED. 
Goodhue,  F.  A.,  1  o  India  Street,  Boston,  Mass.,  U.S.A. 
McCowan,  YV.,  l/o  Marlborough  Mansions,  N.W. 

2Bratb«. 

Ban-lay,  Hugh,  Calder  Ironworks,  Coatbridge,  X.  B. 
Loos,  Hermann  A.,  l/o   119,  East    115th  Street,  New  York 
Oitv,  U.S.A. 


PROCEEDINGS 

OP    TIIE 

TWENTIETH  ANNUAL  MEETING. 


President  ; 
Mr.  JOSEPH  WILSON  SWAN,  F.B.S. 


Wednesday,  Jli.v  24,  1901. 

The  twentieth  annual  meeting  of  the  Society  took  place 
in  ib.-  Chemical  Lecture  Theatre,  The  University,  Glasgow, 

""   uv'l lay,  July  24, 1901,  Mr.  Joseph  Wilson 

1   R.S.,  President  of  the  Society,  in  the  chair. 


The  Lord  Provost  ok  (Ii.asi.hw  (Samvel  Ciiim-.. 
Esq  ,  LL.11.1,  in  welcoming  the  members  of   the  Sooiel   i 
Glasgow,  said:  Mr.   President,   Ladies  ami  Gentlemei 
shall    not    detain   you    from   the  address  of   your 
President,  to  listen  to  which  you  are  gathered  here 
morning,  but  I   do  desire  to  take   advantage   of  t lie  opt 
tunity  which  is   afforded  me  to  offer  you,  in  the   • 
the    Citv,   a    most    hearty    ami    cordial    welcome.     YV, 
delighted  that  you  have  chosen  Glasgow  as  the  seem 
meeting  on  this  occasion.     The   last  time  you  hoiu 
with  your  presence  was  on  the  occasion  of  our  last  Exl  - 
tion  iu  1888.      Possibly  that  may  be  a  reason  why  wi 
not  have   Exhibitions   at   such   long  intervals,  but  I  a- 
you  that  none   the  less  cordially  do  we   rejoice  to  havi 
in  our  midst.     We  all  knon  something  of  the  importni 
such  a  Society  as  yours,  and  of  the  great  objects  for  « 
such  a  Society  exists.      The  chemist  ot  my  youth  was 
ciated  with  the   compounder  of  those  vile  decoctions  « 
unhappy  children  were  expected  to  swallow  ;  but  th 
have   passed   away,  and,  when    we   speak   of  chemist' 
chemistry   now,  we   associate    them  with    the    marvels 
have    wrought   during    late   years,  and    which   have 
been  the  distinguishing  features  of  the  Victorian  em. 
laboratory    of   the   chemist    is    now    the    scene  of 
investigation   and   organised   science,  and   these,  e 
together,  have  resulted  in  some  of   the   most  mar 
discoveries    of   modern    days,  discoveries  which   havi 
merely  added  to  the   sum  of  our  abstract   knowle 
have  enlarged  the  fields  of  our  industries,  afforded 
i  lent    to    multitudes — to   hundreds   of    thousands—, 
industrial   classes,  and  presented   not  a   few  prizes 
successful   investigator.      We  trust  that  your  So* 
continue  to  flourish   and   to   stimulate   still   furtln 
patient   investigations  to  which  I  have  referred.     I 
owes  much  to  its  chemical  industries.     We  have  no    I 
important  industry  than  that  in   connection  with  wl 
are  gathered  together,  and  if  the  result  of  your  mm. 
here  to-day  shall  be  either  to  enlarge  the  interest 
public  in  the  objects  of  your  Society,  or  to  add  still 
those  discoveries  to  which  I  have  referred,  we  shall  ■ 
great  reason  to  congratulate  ourselves   on   yout  pr. 
Again  1  desire  to  offer  you,  in  the  name  of  the  Gorpi  ii 
and  the  City  at  large,  a  most  cordial  welcome  to  our  (  '. 

Tar.    President,   in    acknowledging,    said;    M\  ■ 
Provost,  I  thank  you  most  heartily  for  the  courtes  I 
kindness  of  your  welcome.     This  is  not  the  first  tin  I 
the  Society  of  Chemical  Industry  has  visited  ( . 
you  have  reminded   us,  the  Society  of    Chemical   Ii  t 
was  in   Glasgow  thirteen  years  ago,  and  ont1 
the  Society  experienced  a  hospitality  which  ha 
extended    to   institutions    like    ours.      We   found  1  I 
sympathy  and  kindness  which  was  quite   unu-i 
knew  that  ill  returning  to   Glasgow,  whatever   chatl 
might  find  in  this  great  progressive  City,  we  should    • 
find  the  old  sympathy  and  the  old  kindness  unci  I 
I  thank  you,  my  Lord  Provost,  and  desire  to  offer  I 
you  to  the  great  community  over  which  you  prest 
most  hearty  and  grateful  thauks. 

The  Minutes  of  the  last  Annual  General  Meeting  > 
been  read  and  confirmed, 

The  General  Secretary  announced  that  tl 

tions  being  equal  to  the   vacancies   in  the  Col il,  "'  ' 

was    necessary    on    this    occasion.      The    followw 
therefore  duly  elected:  — 

Council  for  Year  Ending  Jilv  i 

President: 

Ivan  Levinstein. 


H.Se. 


George  Beilby. 
H.  Forbes  Carpenter. 
Prof.  C.  1'.  Ohaudlei 
tt.D.,  I  I . . J >..  I,l,.l>. 
Prof.G.  <:.  Henderson,  D.8& 
Robert  Irvine. 
Dr.  It.  Hessel. 


Vice-Presidents: 

.1.  M.  C.  I'.n.ll. 

Dr.  Boverton  Redwon 

Waller  P.  Ii.  id. 
A,  Cordon  Bala 
Jos.  \V.  Swan.  I 
It.  i'.  Woodcock. J 
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Ordinary  Members  qf  Council: 


.  A.  Brollierton. 

ircy. 
r.  Edw.  Divers,  l'.U.s. 

rley. 
ol   u.  R   K.  Hodgkinson 

linuit  II 


Da\  hi  Howi  nl. 

I'ii .r.  B.J.  Hills,  DJ5c.,F.K.S. 

Ma\  Miisprutt. 

Dr.  I'.  B.  Power. 
Dr.  \V.  S.  Squire. 
Thos.  T.vrer. 


Sectional 
Chairmen  and  x<cr<  tariea. 


Higgins. 
ncr. 
,mann. 
L.  Rciiiiolils.nl. 
Ton!  Richardson. 
tohbntt. 

Pnllar. 
inrd. 


Liverpool. 

I      Hi.  T.  Lewis  Bailey. 

London. 

I     A.  K.  Ling. 

II  LNI  HESTER. 

I     J.  Carter  Bell. 

Newcastle. 

I      F.C.  Garret  t. 

RlW    VoKK. 

I     Dr.  H.  Schweitzer. 

NOTTINGHAM. 

I     J.  T.  Wood. 

ScoTTisn. 

I     Dr.  Thos.  Gray. 

Yorkshire. 

I     Prof.  H.  R.  Procter. 


Honorary  Treasurer: 
Samuel  Hall,  East  London  Soap  Works.  Bow,  E. 

lhm.  Foreign  Secretary : 
Dr.  Ludwig  Mond,  F.R.S. 

President     in    introducing    the     President-elect 
Ladies  and  Gentlemen,  I   have   much    pleasure    in' 
«ang  to  you  Mr.  Levinstein.      He  has  been  unani- 
J   elected   to   be   my    successor.      TMr.    Levinstein    is 
uuTj   known    to    many,   and    by    reputation    he    is 
}on  all.      He  is  known  as  an  assiduous  worker 
ol     technical    education.       He    has    been 
■art   id   connection    with   the    administration   of   the 
■  iter  Section  of  our  Society  for  many   years,  and  he 
>  been  conspicuous  as  a  powerful  advocate  of  patent 
•"in    such   reform   as    would   have   the    effect    of 
I   from    our   statute    book   those    legal    blemishes 
'    unjustly  towards  British  manufactures,  and 
-pecallv  those  connected   with  chemical   industries 
Hr  Levinstein  is  very  well  known,  1   may  sa, 
to  world,  as  a  chemical  manufacturer.    I  congratu-' 
•  LCTinstem  on  the  honour  he   has  received  by  this 
■Lit  it  to   Ivan  honour  when  I  was  put  in  the 
ion,  and  I  em  sure  that  he  also  must  feel  it  to 
honour      During  my  tenure  of  office  1   have  found 
but  pleasure,  and  I  hope    that  Mr.  Levinstein   may 
-    tame  experience       1    congratulate  the  Society  oi, 
M    hey  have   made.      In   choosing   Mr.  Levinstein 
■«  win   wVi     reS'denf'  ,,h°  Wi"  work  for  the  Society 
^oTofficSeUCCeSSfUlIy-     Iwish^- Einstein  a 
seral  Secretary  then  proceeded  to  read  the- 

Report  op  Cotjnoil. 

:rmmrbvlSo,.^h,OD0Urt0rep0'"t  that  a(;l  "«*t»g 
Zf •,  !rd  last'  a  resolution  was  passed  ex" 
profound  sorrow  for  the  death  of  Her  late  Majesty 

TXf^^H  iD  the  renter  is  now  3,635,  as 
l«»  3,459  at  the  last   Annual  Meeting.     Dun," 

«  year,     fhe  loss  has  been  159,  as  against  158 


n""'  have  been  34  deaths,  as  < pared  with  86  la  I 

year:— Sir    II.   W.   Aeland,   Hart.,   Lord   Armstrong,  Jno. 
'""'■""I.    Fred   Burton,  Stratford  Burtt,  Jas.  Butterworth 
«  .  (  laus,  II.  C.  I).  France,  Samuel  Green,  Jno.  A.  Guthrie 
fc.Cynl   Hart,  Robt.  Holliday,  J.  Henry  Johnson,   i)r    W 
Joliustoun  Coombes,    Jos.    Kershaw,    A.    .1.    Kirkpatrick, 
Harold   i.  Lloyd,  Dr.  Stevenson   Macadam,  S.  T.   M 
i.  A.    Manning,.I.  c.   Mewburn,    Dr.  Jno,   A.  Myers    i 
Chauney  Parsons,  C.  W.  Raymond,  R.  A.   Robertson    I;    r 
Kothwell,  Saville  shaw,   \V,„.  Smith,  Thos.  Taylor,  Chas 
I'niliy,  Chas.  Valentine,  Surgeon  Lt.-Col.  C.J.   II.   Warden 

0  .  Watson,  and  T.  Graham  Young. 

Sir    Henry    A.-land    was    intimateh     associated   with    the 

1  iiiversity  of  Oxford  all  his  life.  The  Oxford  Museum 
and  school  ol  Science  and  the  Oxford  Faculty  of  Medicine 
are  the  best  monument  of  his  labours. 

Bj  the  death  of  Lord  Armstrong,  the  Society  ofChemical 
Industry  loses  one  of  its  most  distinguished  'members,  ami 
the  world  one  of  its  greatest  men. 

C.  K  Olaus  will  be  remembered  by  his  ingenious  inven- 
tions, one  of  the  most  important  of  which  was  associated 
with  the  Chance  process  for  the  recovery  of  sulphur  from 
Leblanc  alkali  waste. 

Dr.  Stevenson  Macadam  was  an  original  menibe'-  of  the 
Society  ui,l  a  member  of  the  Publication  Committee  until 
his  death  last  January.  As  a  lecturer  and  teacher  he  was 
very  successful,  and  attracted  large  classes.  He  took  parti- 
cular interest  in  the  technical  applications  of  chemistry. 

Mr.  Saville  shaw  was  Hon.  Local  Secretary  and  Treasurer 
ot  the  Newcastle  Section  of  the  Society.  Those  who  were 
present  at  the  Annual  Meeting  of  1899  will  in  some  measure 
understand  how  great  a  blow  the  Section  received  by  his 
sudden  death.  The  success  of  that  meeting  was  mainly 
the  result  of  Mr.  Shaw's  untiring  energy  and  his  thoughtful 
organisation. 

During  the  past  Session  80  original  papers,  together  with 
discussions  thereon,  have  appeared  in  the  Journal,  as  com- 
pared with  81  last  year.  The  Council  has  thought  it 
desirable  to  re-publish,  in  pamphlet  form,  the  papers,  dis- 
cussions, and  abstracts  on  the  subject  of  arsenic  which  have 
recently  appeared  in  the  Society's  Journal.  The  methods 
of  analysis  are  at  present  under  the  consideration  of  a 
committee  of  the  Society,  with  a  view  to  formulating  a 
uniform  procedure. 

The  Hon.  Treasurer  will   submit  his  financial   statement 
which  appeared  in  the  June  issue  of  the  Society's  Journal 

Allusion  was  made  in  last  year's  report  to  the  application 
or  the  Scottish  Papermakers'  Association  to  the  Council  for 
aid  in  the  solution  of  certain  problems  connected  with  their 
industry,  and  for  which  the  Association  offered  prize-  to  the 
value  of  100/.  A  prize  committee  appointed  by  the  Council 
set  forth  the  conditions  of  the  competition,  and  Mr.  K  C 
Menzics  explained  to  a  meeting  of  the  Scottish  Section  the 
nature  of  the  problems  to  be  solved.  Five  papers  were 
received ;  and  a  prize  of  30/.  was  awarded  to  Mr.  Frank  l'illis 
iairhght,  Rhoose,  Cardiff;  for  dealing  with  the  utilisation 
ot  refuse  lime  mud  in  a  practical  manner,  and  a  prize  of 
10/.  to  Mr.  Martin  L.  Griffin,  of  Mechanicville,  N  .Y.,  for  his 
investigation  of  esparto  liquor. 

During  the  year  the  Council  agreed  to  subscribe  for  the 
volumes  on  Physics,  Chemistry,  Bacteriology,  and  Minera- 
logy, in  the  forthcoming  International  Catalogue  of  Scientific 
Literature,  which  is  to  be  brought  out  under  the  auspices  of 
the  Royal  Society.  The  Council  has  also  agreed  to  co- 
operate with  the  Vereiu  Deutscher  Ingenieure  in  the 
production  of  a  "  Teehnolexicon,"  in  German,  French,  and 
Lnghsh. 

Dr.  John-  Clark  (Glasgow)  moved  that  the  report  be 
adopted. 

Dr.  A.  15.  Phescott  (Ann  Arbor.  Michigan),  in  seconding 
the  motion,  said:  I  desire  to  take  this  opportunity  to 
acknowledge,  on  behalf  of  myself  and  of  many  teachers  of 
chemistry  in  the  United  States,  the  great  value  that  the 
services  and  administration  of  the  Council  of  this  Society 
have  been  to  us  during  many  years.  When  the  American 
Chemicnl  Society  was  reorganised  ten  years  ago,  it  gave 
great  encouragement  to  the  reorganisers  to  know  that  the 
plan  ol  a  scientific  society  with  local  sections  was  meeting 
with  great  success   and  had   such  prospects  of  usefulness! 
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That  plan  was  at  onon  adopts  I  by  the  American  Chetnioal 
tj   and  has  proved  most  advantageous.     Meanwhile, 

our  own  So  i  i\  !i.i>  so  far  extended  in  the  United  States 
that  we  Americans  can  take  pride  in  it  as  being  almost  an 
American  Sooietj  as  well.  In  fact,  it  is  a  society  of 
.  ,.il  workers  throughout  the  world.  1  beg  to  second 
the  motion  for  the  adoption  of  the  report. 

On  being  put  to  the  meeting  the  motion  was  unanimously 
.1  to. 

Ukfort  of  Hon.  Treasurer. 

The  Hon.  Tbbasdrbb  (Mr.  Savubx  Hall),  in  present- 
ing his  annual  statement,  said  : — 

Mr.  President,  ladies,  and  gentlemen,  it  is  to  me  a  very 
great  pleasure,  as  well  as  my  duty  as  treasurer,  to  present 
at  this  meeting  the  accounts  for  hist  year,  that  is  for  1900. 
The  first  account  is  the  statement  of  revenue  and 
expenditure  for  the  year.  The  second  is  the  Treasurer's 
account  of  our  investments,  cash  at  the  bank,  and  the 
cash  transactions  of  the  Society  for  1900.  This  has  been 
examined  by  your  auditors  and  the  investment  certificates 
have  been  inspected  by  them,  and  the  bank  balances 
certified  by  them.  It  will  be  seen  from  this  account, 
that  on  31st  December  last,  there  was  10,700/.  invested 
yielding  3/.  2s.  6</.  per  cent.,  free  of  income  tax, 
and  giving  a  permanent  income  of  336/.  per  annum. 
Since  then  the  Society  has  been  able  to  invest  a  further 
sum  of  1,000/.  Turning  to  the  first  account,  which 
gives  the  receipts  and  expenditure  of  1900,  we  have 
received  1,015/.  as  subscriptions  from  3,210  members.  Life 
members,  having  already  paid  their  compositions,  do  not 
pay  anything  annually.  There  is  an  increase  under  this 
head  of  143/.  over  1899.  Eutrance  fees  are  13/.  more  and 
life  compositions  arc  Ho/,  less,  but  these  two  items  are  not 
reckoned  as  revenue  and  arc  always  invested.  Interest  of 
investments  shows  an  increase  of  9/.,  advertisements  and 
sales  of  journals  of  '.'8/.,  and  sales  of  collective  index  26/. 
The  total  available  income  is  5,4392.  On  the  other  side  of 
the  account,  we  have,  for  publishing  the  Journal,  which 
includes  paper,  printing,  and  postage,  1,983/ ,  or  71/.  more 
than  1899.  The  Journal  has  increased  in  size,  and  it 
keeps  on  growing  in  all  ways.  Editorial  expenses  were 
!0/.  less,  making  the  cost  of  the  Journal  3,317/.  The 
items  which  are  less  for  1900  than  for  1899  are — sundry 
printing,  19/.;  sectional  expenses,  35/.;  annual  meeting, 
5/.;  together,  59/.  The  items  in  excess  of  1899  are- 
stationery  ^this  includes  new  registers,  eic.),  30/. ;  writing 
up  new  registers  and  assistant  during  Secretary's  absence 
through  ill  health,  83/. ;  taking  all  the  items  together,  an 
increase  of  54/.  The  total  expenditure  was  1,689/.,  as 
against  receipts  of  5,439/.,  leaving  a  balance  to  the  good  of 
750/.  for  the  year.  Ibis,  from  the  Treasurer's  point  of 
view,  is  a  very  satisfactory  condition  of  accounts,  and 
one  which  I  trust  may  continue  for  years  to  conic,  but  it 
requires  jealous  watching  that  expenses  do  not  improperly 
creep  up,  as  expenses  often  have  a  faculty  for  doing.  At 
the  same  time  it  must  be  borne  in  mind  that  the  efficiency 
of  the  Journal  is  of  first  importance  for  the  continuance 
of  the  revenue  as  well  a-  for  the  individual  benefit  of  each 
member  of  the  Society;  and  if  only  on  these  grounds,  we 
must  strive  to  make  the  Journal,  if  possible,  more  useful 
and  up  to  date.  It  travels  now  to  nearly  every  country 
where  scientific  chemical  work  is  being  carried  on,  and  we 
send  it  to  fifty  different  countries,  and  many  are  the  letters 
of  thanks  received  for  sending  it.  The  other  day  there  was 
one  from  Johannesburg,  in  which  the  writer  says:  "You 
can  hardly  credit  how  1  enjoyed  having  a  look  at  them, 
after  so  long  a  time  out  of  touch  with  the  outside  chemical 
world.''  I  shall  be  pleased  to  explain  any  points  iti  the 
accounts  which  may  not  be  quite  clear. 

Mr.  Walter  P.  Kkid,  Vice-Chairman  of  the  Loudon 
SectioD,  said:  Gentlemen,  the  applause  with  which  you 
have  greeted  the  financial  statement  read  by  the  Treasurer 
shows  your  appreciation  of  his  services,  and  of  the  very 
satisfactory  statement  of  accounts  that  he  has  been  able  to 
present  to  u-.  There  aa  over  3,600  members  in  the  Society, 
and  it  is  no  easy  matter  to  do  tin  work  in  connection  with 
it,  but  you  have  here  tin  proof  ol  the  successful  working 
of  our  l'rcasurer.     Those  who   com.    into  personal  contact 


with  him   know  that   he  has  a   manner  about  him  w 
disarms  all  opposition,  and  it  is  greatly  due  to  bis  s 
labours  that  our   finances   stand   in   such  a  good 
That  we  have  been  able  to  invest  1,000/.  again  on 
the  Society  is  gratifying  to  all  of  us.     We  are  much  hide  d 
to  Mr,  Hall   that  he  has  been  able  to  get  a  uniform  in!,  t 
of  more  than  ;t  per  cent,  with  safe  investment.     Odj 
great  difficulties  that  our  Secretary  and  Treasurer  have 
enormous  area   that    is   covered  by  our  members,     I 
much    pleasure    in  proposing   a    hearty    vote  of  tl 
our  Hou.  Treasurer  for  the  great  services  he   has  rem 
to  us. 

Mr.    11.   Grimsiiaw,  Past   Chairman  of  the   Ma 
Section:  I  have  very  much  pleasure  in  seconding  tin 

of  thanks  to  Mr.  Hull.     On   occasions  of   this  kind  o 
generally   expected  to  sympathise    with   the    Chancell   n 
the  Exchequer,  especially  in    times   such    as   we  !, 
having   .luring  the   last    12   mouths;  but  our  Treasu 
not  troubled  with   a  war,  and  it    is    a  pleasant  dut\  |. 
gratulate  him.     Apart  from   the   hard   work  whicl 
done,  he  needs  no  sympathy.     The  most  gratifyio 
the  way    in    which   we  are   establishing  a    reserve  fu    i 
invested  money  which    will   produce  a   permanent  inn 
An  income    of  300/.  or  400/.  is  not  a  great    deal,  but 
grow.     It  is  perhaps  a  pity  that  we  do  not  possess  am 
any  Carnegies  who  could  endow   us  from   their  niunil 
and  place  us  in   a    position  of  affluence,  but    we   inns! 
hope  that  they   will  yet   arise.     It  is    a    pity  th  tl 
not   a  little  more  American    in   this  way.     \Vc   musl 
that    America    sometimes   shows   us    the   way    in   di 
large    sums   by    commercial    men    towards    educe 
similar  objects. 

The  Hon.  Treasurer,  in  returning  thanks,  said 
of  the  original  members  of   the   Society  it  has  ah 
a  great    privilege  to  me  to  watch   its   growth.     I 
over   and    above    our  own    needs,   the    rapid   difl.i- 
kuow  ledge  advances,  of  the   applicatio 
to  the  wants  of  mankind  must  be  for  the  good  ol 
at    large,  and    we    may  claim    some    little   share   ii 
that    knowledge   before   (he   world,  ami   thai 
thanks   for   the   work  that    I    have    been   enabled  t" 
feel  that  "  the  good   the  more  diffused,  the   more 
grows." 

PRESIDENT'S  ADDRESS. 

Before  proceeding  to  read  his  address,    the    P 
said  :    Ladies  and  gentlemen,  we  have  almost  as  Ib  I  i 
audience  as  the  room  can  hold,  and  yet  there  a) 
whose  presence  we  should  have  welcomed.     Anient'   I 
Sir  Henry  Roscoe.      I  have  a  telegram  from  Sir  II 
which  he  says:  "  Duties  as  Vice-Chancellor  of  the    II 
sity  of  London  prevent  my  attendance  to-morrow     t 
your  address.     Please  make  apology  and  expr 
wishes    for    successful    meeting.  — Koscoe."     Sir    I    ' 
I  Sell  also  desires  it  to  be  known  that  he  is  with  n 
although   regretfully  absent  in  body. 

Since    our    last    annual    general    meeting    lire 
events  have  occurred,  to  which,  if  time   permitted 
have  been  proper  to  have  made  reference,  hut  wbii   I 
the  circumstances  of  our  meeting,  must    be   pa! 
silence.      But  there   is  one  great    and  Oi 
which  cannot  be  passed  over,  though  it  cannot  he    I 
with  the  fulness   that    the  theme   deserves.     Iti.-' 
of  the  late  Queen,  the  great  Queen,  who  foi   6 
the  throne  of  Britain  with  a  dignity,  wisdom 
goodness  without  parallel  in  the  long  and  glorious  I  " 
our  country. 

During    those    63    years,    so    great   was  the  pn 
science  ami    the  applications    of  science    to  indus  > 
in  the  departments  of  chemistry,  el  ,!"1  >" 

that   the  work   of  many    centuries   appear-    to   hi 
accomplished  within  her  reign. 

In  January  last  the  Council  passed  and  o 
id'  condolence  with  the  King.  We  may  coc 
King  on   having  entered  upon  so  splendid  • 

b'r our   hearts   we  wish  that   the   reigll    • 

Seventh   may  be  as  distinguished   in   b 
best  and  worthiest  as  the  reign  of  Victoria. 


Inly  1901. 
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i  in  the  occasion  of  our  last  meeting  in  Glasgow,  in  1888, 
■  President  of  (lie  ye  ir  was  thai  distinguished  Scotsman, 
0  war.  Thirteen  year*  ago  I'rof.  I)ewar  was  eminent 
>ng  eminent  nun.  Inn  during  the  long  interval  between 
il  lime  ninl  tlii-  he  has  gathered  fresh  laurels.  He  li:i -. 
itinacd  the  great  work  1<>  which  he  ha-  devoted  so  large 
»ft  of  liis  innueuse  energy .  tenacity,  skill,  and  knowledge, 
has  not  "iil\  s  diditie  I  hydrogen,  but  has  readied  a 
ipenturc  within  l.V  of  absolute  zero.  And  he  is  still 
ihing  his  sap  further  and  further  towards  the  citadel  to 
ioh  he  has  so  long  laid  siege.  We  all  wish  him  the 
oeaa  he  so  well  deserves. 

Il    Mond  was  the  President-elect  at  the  time  of  ,our  last 

meeting.      I  had   hoped    Ihat    we  should    have  had 

sure  and  advantage  of  his  presence  with  us  on  this 

i. uni.  for   lu'   told    me  that  lie   intended   to  come,  but  I 

sonj  to  say  thai  at  the  hist  he  found  the  effects  of  stress 

mi  le  it  necessary  for  him  to  take  rest,  and  go  ,.ua\ 

oorowded  cities  and  international  exhibitions.   Weregrel 

licence.     And   there   are   other  notable  figures  thai   we 

I  miss,  and   nol    only  for  the   present,  but,  alas  !  for  all 

I"-.      We  shall    not    again    he    amused    by  the  witty 

M  or  cheered   by  the  stimulating   presence   of    E    C.  I '. 

iford,  our  President  for  1893  and  181J4,  and,  as  you  have 

•d,  since  we  met  in  London  hist  y,nr  we  have  to  depl  >rc 

losses ;    among   these   you   would    notice    the 

.•s  of  two  distinguished   men,  Sir  H.  Acland  and  Lord 

ind   also   of  two   of  our  very  active   members. 

Shaw   and    Dr.   Stevenson    Macadam.      In     Hi. 

uidam  we   losi    a  veryable  technical   chemist 

,i  most  zealous  member  of  our  [society. 

I  I.Kl'TKO  lllKMK  Al.   INDUSTRY. 

inn.  I,  .mil    century     "ill    he    for   ever  luemurahlc    for 

treat  scientific   discoveries    which  it  produced,  aud   the 

lerful  developments   thai    marked   its    progress,  in   the 

cations   to    industrial  m-os   of   science   in  general,    and 

particularly  of  chemistry  and  electricity. 

to  me  therefore  that  this  is  a  fitting  occasion 
idising  in  brief  review  the  leading  events  of  the  past 
iv  in  connection  with  the  rise  and  progress  of 
■•  chemistry,  and  for  considering  its  present  position 
te  prospects, 

birth   of   the  century    was  heralded    by    -igns    and 

rs ;  the  whole  horizon  of  chemical  physic-  was  aglow 

Jit  of    Volta's    great    discovery    aud    the    cou- 

ion  of  brilliant  discoveries  to  which  it   gave  rise.     It 

I  n   that   outburst    of   new    light   that   the    history   of 

chemistry  began. 

idea  of  the  correlation  of  electricity  and  the  energy 
letermines  chemical  action  was  then  for  the  first 
'rasped:  and  the  prescience  of  great  minds,  like  that 
vy,  led  even  to  an  anticipation  of  that  then  far  distant 
'lisatiou  of  electricity  as  an  operative  force  in 
cai  industry.* 

the  light  of   that  morning  glory  did  not  rapidly  grow 
.uonday    clearness.      Much    had   to    be    done     before 
"I  rial  electro-chemistry  was  possible. 

the  lirst  decade  the   marvellous    analytic    power   of 

city  was  Fully  realised,  and  the   idea  was  generally 

1  electricity  was  probably  of  the  nature  of    the 

-[that  controls  chemical    combination.     We  also    then 

familiar    with   those  heat-producing  effects  of  the 

current    that    have  only  within   the  lifetime    of  our 

Weu  turned  to  practical  use.     The  three  succeeding 

«    no  sensational  discovery  such  as  made  the  first 

conspicuous,  but  they  yielded  an  immense  product, 

lj  of  new  knowledge,  but  also  of  many  indispensable 

■cms  and  developments  of  what  had  already  been  parti  \ 

1  ;  above  all  they  produced  the  work  of  Faraday.     So 

rk  done  hitherto  was  preparatory  and  scientific, 

spired  by  the   pare   and  noble  aim  of  the  man   of 

who  seeks  truth  and   uew  knowledge  for  its  own 


I 


i!  ls«.  Davy  says :-"I(.  is  not  iniprn- 
-  »!-.i  VftUlL  decomposition  ul  neutral  salts,  in  diilertml 
*  »>  auuiilot  ecynowical  uses. 


sake.  Hut  on  the  near  approach  of  the  fifth  decado,  the  ■  ye 
of  men  of  different  ideas — of  practical  men —were  opened 
to  the  advantages  of  employing  the  so  far  unused  power, 
electricity,  to  reach  new  and  useful  ends.  We  all  know  that 
the  first  outcome  of  this  recognition  was  the  origin  of  that 
small  department  of  electro-chemical  industry  to  whieh  Smee 

gave  the  apt  name  of  electro-metallurgy  .      While  this  name 

applied  only  to  the  humble  but  beautiful  art  of  electro- 
type, and  electro-gilding  and  plating,  il  seemed  pretentious. 
Smee  fell   the  objection;  in  answering  it,  he  predicted  with 

rare  foresight  the  future  expansion  of  this  field.  But, 
much  as  he  foresaw,  it  was  only  the  fringe  of  the  wide 
territory  that  has  since  been  added. 

Faraday  ,  who  had  lately  discovered   and   laid   down    with 

gnat  exactness  most  of  the  laws  governing  elect  ro-el tal 

action,  jet  further  increased  our  indebtedness  by  his  dis- 
covery of  magneto-electricity,  which  brought  within  reach 
a  more  economical  means  of  generating  electricity  through 
the  magneto-electric  transformation  of  motive  power.  15v 
the  employment  of  this  fundamental  principle,  all  the 
wonderful  developments  of  the  use  of  electricity  that  we 
Si  e  t.i  day  have  been  rendered  possible. 

Historical  relies  are  always  interesting,  and  I  feel  sure 
many  of  you  who  may  visit  the  Glasgow  Exhibition,  will  look 
with  interest  on  one  of  the  exhibits  of  Messrs.  Walker  and 
Hall,  an  ancient  magneto-electric  machine  used  long  ago  for 
depositing  silver.  It  is  a  progenitor  of  the  dynamo,  that 
to-day  is  the  essential  means  of  supplying  all  the  great 
cities  of  the  world  with  electric  light,  of  working  railways, 
propelling  ears  through  crowded  city  streets  aud  under 
them,  and  ol  performing  a  great  amount  of  electro-chemical 
work. 

Ii  is  a  singular  coincidence  that  the  discovery  "I  the 
magneto-dynamic  mode  of  generating  electricity  occurred 
almost  al  the  very  moment,  when  several  other  dis- 
coveries and  inventions  were  made  which  presently  called 
for  the  assistance  of  cheaply  produced  electricity.  One 
of  these  inventions  was  submarine  telegraphy,  with  its 
requirement  of  large  quantities  of  the  purest  copper. 
As  I  have  said,  it  was  in  connection  with  electrotype  and 
electro-plating  that  the  first  industrial  application  of  power- 
generated  electricity  was  made,  and  it  is  equally  illustrative 
of  the  reciprocal  action  of  demand  and  supply,  that  the 
demand  for  pure  copper,  arising  out  of  the  use  of  copper 
wire  for  submarine  telegraph  lines,  gave  rise  to  the  first 
large  aud  improved  mechanical  generators,  like  those  of 
Wilde.  When  other  aud  yet  larger  uses  for  electricity 
developed,  the  electrical  engineer  discovered  his  vocation, 
and,  by  gradual  steps,  there  was  evolved  the  modern  dynamo. 

But  several  important  events  in  the  development  of  electro- 
chemical industry  had  already  taken  place  before  that  evolu- 
tionary process  was  fully  accomplished.  I  go  back  to  the 
time  of  our  last  meeting  in  this  city  13  years  ago  ;  it  is  a  most 
interesting  point  of  departure.  In  that  year,  1SS8,  those 
responsible  for  the  publication  of  the  Journal  of  the  Society 
firsl  paid  to  electro-chemical  industry  the  homage  of 
sectional  recognition ;  theu,  for  the  first  time,  there  ap- 
peared in  the  Journal,  under  the  heading,  "Journal  an  1 
Patem  Literature,  Section  XI." — "Electro-Chemistry  and 
Metallurgy."  It  is  a  tribute  due  to  the  Editor  and  his 
colleagues  to  say  that  they  hit  the  true  psychological 
moment.  Before  that  time  electro-chemical  industries 
certainly  existed  and  even  flourished — notably  electrolytic 
copper  refining — but  it  is  since  then  that  they  have  grown, 
in  number  aud  variety,  to  a  degree  of  importance  which  now 
requires  the  most  respectful  consideration  of  all  who  are 
interested  in  chemical  industrial  progress. 

Electro- chemical  industry  depends  on  the  production  of 
chemical  effects  in  a  uew  way  ;  sometimes  the  effects  them- 
selves are  new,  ami  not  otherwise  producible,  and  in  other 
eases  the  results  are  merely  improvements  on  old  chemical 
methods,  either  in  respect  of  economy  or  superiority  of  the 
product,  or  both. 

Electrotype  and  electro-gilding  belong  to  the  first  class  ; 
the  results  arc  unique,  and  constitute  valuable  additions  to 
the  resources  of  industry  and  art.  Electrolytic  copper 
refining  is  ~o  great  an  improvement  on  the  old  method,  both 
iu  poiut  of  economy  and  superiority  of  product,  as  to  have 
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()    supplanted   it,  and   incidentally   to   have   sensibly 
.    the   value   of   commercial   copper   a-   an  electrical 
conductor. 

oother  department  oi  electro-chemical  industry,  the 
manufactures  o)  calcium  carbide,  of  carborundum,  and 
artificial  graphite  (all  new  products)  ha\i  attained  large 
proportions.  These  wholly  depend,  as  industrial  processes, 
raturi  effects  only  obtainable  economically 
by  means  of  the  electric  furnace. 

The  aluminium  and  sodium  industries  have  developed 
into  their  present  large  dimension-,  solelj  in  consequence 
of  the  much  greater  economy  of  production  of  these  metals 
by  electrolysis  than  was  ever  attained  by  the  old  chemical 
These  are  typical  example--  of  electro-chemical 
industries,  and  they  serve  also  to  illustrate  the  causes  of 
their  existence. 

In  reviewing  the  ituresol  the  different  sections 

of  electro-chemical  industry,  I  propose  tirst  to  speak  of  the 
group  of  industries,  and  afterwards  of  that 
newer  group  in  which,  not  electrolytic  action,  but  the 
ly  high  temperature  obtained  by  the  electric  furnace 
is  ihe  operative  agent.  Outside  these  groups  there  is  a 
miscellaneous  group  to  which  I  must  also  briefly  refer. 

Prof.  Chandler,  in  his  most  interesting  and  valuable 
;  residential  address  of  last  year,  gave  a  large  amount  of 
information  relating  to  the  progress  of  electrochemical 
industries  in  America.  1  shall  not  repeat  what  he  said, 
but  confine  my  remarks  almost  entirely  to  the  developments 
t.    be  found  on  this  side  of  the  Atlantic. 

1  have   attempted  —  with,   I    fear,   imperfect  succi 

to  obtain  authentic  information  concerning  the  present 
P  tsition  of  tin-  electro  chemical  and  electro -metallurgical 
industries.  I  have  been  in  communication  with  every  firm 
1  know  of  in  Europe, applying  electricity  to  the  manufacture 
of  chemical  and  metallurgical  products.  When  1  inform 
woo  that  these  linn-  now  number  over  150,  you  will 
ignise  thai  this  new  field  is  being  extensively  cultivated. 
The  information  ob'ained  in  answer  to  a  circular  letter, 
issued  through  the  medium  of  Mr.  John  15.  C.Kershaw, 
»lio-  valuable  assistance  I  here  desire  to  acknowledge, 
has  been  tabulated,  and  is  presented  as  an  appendix. 
I  take  this  opp  irtnnity  of  also  thanking  those  firms 
who  have  placed  at  my  disposal  all  the  information 
asked,  and  thus  assisted  me  to  the  utmost.  Iu  many 
eases  figures  have  been  given  with  the  understanding  that 
they  shall  not  be  published  ;  hence  there  are  many  gaps 
in  mv  tables.  In  a  number  of  instances,  however,  manu- 
facturers have  declined  to  give  any  information  whatever. 
( If  this  reticence  I  make  no  complaint,  for  I  recognise 
that  it  is  only  natural  that  those  who  have  acted  as  pioneers 
in  a  new  industry  and  worked  out  new  processes  should 
d  "ire  to  leap  to  the  full  the  fruits  of  their  labour.  At 
the  same  time  I  cannot  but  regret  that,  in  consequence, 
the  picture  I  have  to  present  to  you,  will  here  and  there  he 
wanting  in  some  oi  the  detail  that  otherwise  1  should  have 
been  glad  to  have  been  able  to  supply. 

Copper  Refining. 

As  the  senior  member  of  a  new  industrial  line  that  has 
won  its  way  to  a  great  and  commanding  position,  the  place 
of  honour  in  my  review  must  be  given  to  electrolytic  Conner 
refining.  Prof.  Chandler,  in  bis  address  at  our  last  meetrng, 
gave  the  figures  which  represent  tin  gigantic  copper  output 
America,  and  I  find  that,  bringing  the  production  down 
to  |  j  months  later,  there  is  continued  growth. 

The  total  production  of  raw  copper  in  the  year  19U0  wis 
(86,084  ton-,  to  which  total  the  United  States  contribute  1 
■_!';>vm7  tons.  The  late-t  published  estimate  of  the  pro- 
■  on-  of  these  totals,  refined  by  the  electrolytic  methods, 
gives  roughly  172,000  tons  for  the  American  refineries*  and 
I  for  the  27  refineries  1"  lated  in  our  own  country 
and  on  tie-  Continent.  My  own  inquiries  would  seem  to 
indicate  that  the  latter  estimate  is  rather  too  high,  and  that 
the  European  production  of  electrolytic  copper  is  now  less 
thai  The   figures   available   are  given 

in  Table  I.  in  the  Appendix,  but  as  certain  copper  refineries 

recent  ail        Iu  mated     the  I  ,8.A,  production 

211,00(1  tons  |m-i  annum. 


have    not    tilled    up    the    return,    this    table    is 
incomplete. 

America  is   by  far  the   largest   producer   of  copper, 
with  characteristic  thoroughness,  she  not  ivulj  produci 
copper,  but  also  refines  it.     The  refining  is  often  can 
close    proximity  to  the   mines,  although  there  is  a- 
I  i  a  particular  locality  for  an   electrolytic  cupper  « 
there  can  well  he  in  the  case  of  any  industry,      liut  if     ,■ 
is  water-power  conveniently  near    to   the  mine-,  the  in 
incut  to  finish  the  work  on   the  spot  is  sufficiently  sire. 
make   it  worth   doing.      Electrolytic   copper   refinill 
of    the    things    that    can    he    done    profitably    with 
advantage   of   extremely  cheap   motive    power,     h 
one    of    the    class    of    industries     to    which,    for    i 
calcium  carbide  belongs,  which  cm  only  hi-  carried  o; 
success  where  the  motive  power  is  of  the  cheapest. 

It  has  been  said  that  an  infinitely  small  amount  ol 
can   deposit   an    infinitely    large   quantity  of  copper. 
is  not  quite  true,  hut   it    is  true  that  in    copp 
power   element   of  cost   is   not    vital,  and    that    witl 
arrangements  and  the  use  of   large   depositing  tank-  - 
given  out  put,  the  cost  of  power,  even  when  coal  is  u 
produce  it,  is   not  the  chief  item   in  the   total   cOBl 
process.     Ilenee,  this   is  one  of   the   electrolytic  iiul 
that  it  is  possible  to  carry  on  successfully  iu  a  count    i 
ours,  which  is  not  largely  supplied  with  water-pi 

Copper  refining   i-  a  conspicuous  example  of  tin 
tages   of    electricity   as   applied    in   a    large   metall 
industry.     Here   electricity    has    everything   iu   its 
Not  only  is  the  electrolytic  process  more  economical, 
it  requires  little  power  to  be  expended  and  little  laboi 
because  the  precious  metals  found  as  impurities  il 
are  more  completely  recovered,  but  the  purity  of  tl  'r 
duet    is   much   greater   than    that    resulting   from   i 
process  of  refining,  and  when   the   copper   is  reqaii 
the   purpose  of  an  electrical  conductor,  its  money 
enhanced  in  proportion  to  the  increased  purity. 

In   a  recently  published  pamphlet,  entitled  "ACM 
of   Copper,"   Messrs.  Brown   and   Turubull    givi 
information  relating  to  the  growth  of  the  copper 
and  state   that    at   present  300,000  tons,  or  over  fie 
of  the  total  output  of  copper,  is  utilised  in  electrical 
ing.     This  demand,  it  may  be  noticed,  is  almost 
growth  of  the  last  15  years,  and  it  is  rapidly  incrcn- 
Before  electrolytic  copper  refining  became  general 
early  days  of  the  submarine   telegraph,  then 
deficiency  in  the  conductivity  of  commercial  coppei 
copper,  for  conductors,   has  almost   uniformly  tin 
conductivity  of  pure  copper,  with  the  result  of 
at  least  10  per  cent,  (arising  from  the  use  of 
refining)    in   the   quantity    of   copper    used, 
saving,    there    is    a    much    more  complete   reci 
precious   metals    commonly  associated  with    cru 
The  total  saving,  at  a   moderate   estimate,  ex© 
a  half  million  pounds  sterling  per  annum. 

It  is  the  common  practice  to  melt  up  the  roiuj 
that  conic   from   the   depositing   vats,  in  order  to 
metal  in  the   form  of   ingots,  preparatory  to  n 
foundry  or  the  rolling  mill.     This  trcutin 
au  appreciable  loss  of  conductivity.     To  avoid  tlii  ,s 
has  been  attempted,  with  considerable 
the  metal  in  such  forms  as  to  render  nun 
process  of  fusion.     Those  who  visited    the  Pari 
last  year  may  have  seen  some  of  the  results,  in  tin 
large  and  beautifully  smooth  tubes  and  plates 
French  and  ( lerinan  Elmore  Companies.    Thee!' 
to  the   direct  production  of  the  electrolytic  de] 
finally  required  form,  is  the  strong  tendency  of  th   i 
deposited  from  solutions  of  the  ordinary  comp 
erysi  illine  and  rough  and  deficient  in  strength 
met  this  difficulty  by  causing  the  deposit  to  take  pi 
a  revolving  cylindrical  surface  against  which  Bl 
nisher  presses.      The  burnisher  has  imp 
reciprocating  lateral   movement,  which,  combined    » 
rotatory  movement, results  iu  the  entire  surface 
being  repeatedly    traversed  while  it  is  re 
At    the  Paris  Exhibition  there  were  ah 
-how  n  by  Cowpcr-Colcs,  who,  iu  producing  til 
ployed,  not  a  mechanical  rubber,  as  in  the  I  ■ 
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Mil   simply   a   rapid  rotation   of  the  cylinder  in   the  copper 

lion,  and  iii  that   way  had   obtained  favourable  condi- 

oth  of  a   mechanical  and   chemical    kind.     A   third 

oethod  for  obtaining  sheets  and  tubes  of  smooth  copper  by 

.lie    deposition    is    that    known    as    the    Duiuouliu 

In  this  process,  specially  prepared  strips  of  skin 

apply  the  friction  necessary  for  obtaining  dense  and  homo- 

cueous  deposits. 

from  experiments  I   mad.-   many  years  ago,  1  ascertained 

li.it  it  was   possible,    b\    varying    the    composition   of  the 

poiiting  -.lution,  to  suppress  almost  completely  the  com- 

iod  tendency  to  a  strongly  crystalline  character  of  deposit, 

ad  to  obtain  a  quality  of  deposited  metal  comparable  to 

rough!   copper   in   smoothness,    hardness,  and    elasticity. 

remarkable  change  in  the  character  of  [he  deposit 

;is  produced   by   the   addition  of  a  minute  proportion   of 

solution  of  gelatin   in   dilute  nitric  acid,  to  an  ordinary 

lution  (composed  of  a  two-thirds  saturated 

.lution  with  5  per  cent,  of  sulphuric-  arid).     If   so   much 

gelatin    solution    as   represi  nts    1    part     of    gelatin 

0,000  patts  of  the  copper  solution  be  added,  instead 

the  deposit  being  pliant  and  crystalline,  it  will,  un  ler  the 

onditions  of  temperature   and   curreut  density,  be 

moth,  bright,  and  elastic,  and  if  the  gelatin  be  in  excess 

'-it  will  be  extremely  hard  aud  brittle. 

The   usual   slow    rate   of   electrolytic    copper   deposition 

try  where  the  object  is  to  obtain  pure  copper  of  the 

,'hest  conductivity),  is  often  a   serious  limitation  of  the 

lity  of  a  most  beautiful  process.     But  in  those  cases  where 

le  is  of  essential  importance  and  where  extreme  purity  is 

--an,  the  rate  can  be  increased.      Where  even  a 

'fold   more   rapid   rate   would   be    necessary   or    advan- 

cous,  the    tueaus    certainly    exist   for   obtaining    it — of 

use,  not  for  nothing ;  the  price  to  be  paid  is  the  use 

a   higher    voltage,   and   therefore,   extra   power.      But 

isiderable    gain   in   speed  of    deposit   can   be   obtained 

lakiug    proper    advantage    of    the    help    that    is    given 

employing  a  highly  metallised   solution  of  low  specific 

such  us  the  nitrate,  coupled  with  the  use  of  means 

i  tainiog  rapid  diffusion  of  the  electrolyte  at  the  cathode 

By  using  these  simple  means  I  "have  produced  a 

-   od  electrotype  in  a  single  minute. 


Bullion  Refining. 
lie  principle  of  the  separation  and  purification  of  metals 
ilectrolysig,  that  has  been  so  largely  and  so  successfully 
loyed  in  copper  refining,  has  been  also  applied  with 
iiitage  to  the  parting  of  gold  and  silver,  and  to  the 
ling  ol  base  bullion. 

ilwr  bullion  is  reliued  at  Frankfort  by  the  Rossler  or 
'Mow  process,  at  Pforzheim  by  the  Die'tzel  process,  and 
lainburg  by  the  Moebius  process.  Nitrate  of  silver  or 
corresponding  copper  salt  is  used  as  electrolyte,  and 
;old  is  recovered  from  the  slimes  by  chemical  methods. 
'  Hamburg  gold  bullion  is  refined  by  the  Wohlwill 
ess,  which  depends  upon  the  use  of  an  acid  solution 
ride.  The  silver  and  platinum  pass  into  the 
e  sludge,  and  are  recovered  by  chemical  methods, 
.alue  of  these  recovered  "  impurities  "  helps  to  pay  for 
■t  Of  treatment,  aud,  in  particular  eases,  more  than 
rs  it. 

I  lion  refining  by  electrolytic  methods  is  tin. ling  exten- 
nse  in  America,  and  at  the  Guggenheim  Refinery  at 
i-Amboy  a  plant  for  refining  silver  by  the  Moebius 
-s.  having  a  capacity  of  100,000  oz.  of  silver  per  day, 
eeentty  been  put  in  operation. 


Elbciso-platixg. 

-  an  interesting  point  in    connection    with    the  rise 

"•"-plating,  the  oldest  but  one  of  electro-chemical 
oe,  that  it  was  to  meet  its  requirements  that  a  mechani- 
•xluced  eleetric  curreut  was  first  industrially  employed. 

nagaato-electric  machine  was  patented  bv  Woolrich 
I  the  first  machine  built  was  used  by  Prime,  of 

Jgoam,  for  electro  plating.  At  the  Exhibition  in  Kelvin- 
re  two  exhibits  in  this  class  well  worth  insj.ee- 

ooe,  that  of  Messrs.  Walker  aud  Hall,  where  the  old 
MUeetne  machine,  of  which  I  have  spoken  already, 


is  to  be  seen;  and  the  other,  that  of  Messrs,  Klkingtoii 
who,  60  year-,  ago,  obtained  a  patent  for  electroplating  and 
gilding  by  means  of  cyanide  of  potassium  solutions  of  gold 
and  siu-er.  _  During  all  the  progress  of  later  years  in  Othel 
branches  of  electro-chemical  industry,  there  has  Keen  little 
or  no  change  in  this.  The  solutions  as  patented  by  Elkiugton 
.ne  identical  with  those  in  general  use  at  the  present  day. 

Zibc  imp  Nickel  Plating. 
An  important  development  in  the  application  of  tl.. 
principle  of  electro-plating,  is  its  use  for  the  purpose  of 
giving  to  an  inferior  metal  a  protective  coating  of  a  metal 
of  a  harder  or  less  oxidisable  metal,  other  than  gold  or 
silver.  The  most  noteworthy  instances  of  this  kind  are  the 
galvanic  coating  of  iron  with  zinc;  of  copper  with  a  thin 
protective  film  of  iron,  industrially  known  as  "  steel  facing"  ; 
and  the  plating  of  iron  and  other  metals  with  nickel.  S 
■  ailed  galvanised  iron  is,  as  we  all  know,  a  misnomer; 
there  is  nothing  more  galvanic  about  it  than  there  is  in 
coating  iron  with  tin  by  dipping  it  in  a  bath  of  fused  metal. 
But  there  is  a  true  galvanic  zincing  process,  which  is  used 
to  a  limited  extent  in  coating  boiler  tubes;  the  advantage 
claimed  over  the  dipping  method  is  that  the  physical 
properties  of  the  iron  are  less  altered.  The  deposition  of 
iron  on  copper  is  mainly  employed  for  preventing  the  wear 
of  engraved  copper  plates.  The  steely  hardness  of  the  thin 
coating,  which  is  nearly  pure  iron,  except  for  occluded 
hydrogen,  is  very  remarkable.  The  plating  of  small  articles 
with  nickel  has  now  grown  into  a  considerable  industry, 
chiefly  owing  to  the  requirements  of  the  cycle  trade  and 
the  demand  for  nickel-plated  accessories.  Electrolytic 
coatings  of  cobalt,  platinum,  and  palladium  have  also  been 
quite  successfully  applied  to  other  metals  as  protective 
coatings,  but,  so  far,  no  great  use  has  been  found  for 
them.  Perhaps  one  of  the  most  notable  of  these  out- 
lying examples  is  the  use  made  by  Cowper-Coles  of  the 
deposition  of  palladium  on  the  electrotype  concave  mirrors 
in  order  to  improve  aud  preserve  the  reflecting  surface. 

AXUMTNIUM. 

I  now  enter  a  different  and  a  wider  field,  that  of  the 
extraction  of  metals  from  their  ores,  a  field  in  which 
successful  work  was  only  possible  after  the  dynamo  was 
well  developed,  because  the  consideration  of  extremely 
cheap  power  is  much  more  pressing  in  this  case  than  in 
copper  refining,  or  any  other  of  those  cases  in  which  the 
same  metal  is  dissolved  at  one  pole  and  deposited  at 
the  other. 

For  the  moment  interest  chiefly  centres  iu  aluminium  and 
sodium.  Both  these  metals  had  been  for  many  years  pro- 
duced in  considerable  quantities  by  purely  chemical  means 

the  method  of  Deville  in  the  case  of  aluminium,  and  that  of 
(  astner  in  the  ease  of  sodium — but  the  commercial  results 
were  such  that  the  market  price  of  aluminium  never  reached 
a  lower  point  than  16s.  per  pouud.  A  revolutionary  change 
was  brought  about  through  the  successful  working  out  of 
electrolytic  processes  by  Hall  iu  America,  and  Heroult  in 
France,  each  working  independently  of  the  other.  The  Hall 
process  was  clearly  described  by  Prof.  Chandler  in  his 
address  last  year.  The  process  of  Heroult  is  similar.  Some 
little  difference  there  may  be  in  the  electrolytic  bath  aud  in 
the  form  of  the  apparatus,  but  substantially  they  are  one 
and  the  same.  These  processes  have  now  been  in  successful 
operation  for  1 1  years,  and  the  results  are,  the  total  extinc- 
tion of  the  chemical  method,  and  the  reduction  of  the  selling 
price  of  aluminium  to  between  Is.  and  Is.  6d.  per  pound" 
This  great  reduction  in  the  price  of  aluminium  has  led  to 
the  creation  of  a  new  aud  large  metallurgical  industry,  by 
which  a  most  valuable  addition  is  made  to  the  common 
metals.  The  production  of  last  year  has  been  estimated  at 
about  6,000  tons.  This  is  divided  between  Europe  and 
America  in  the  proportion  of  two  to  one. 

Further  details  of  the  position  of  this  industry  in  Europe 
will  be  found  in  Table  III. 

Before  passing  from  the  subject  of  aluminium  I  may 
refer  briefly  to  its  most  important  uses.  First,  we  have  the 
use  of  aluminium  in  the  iron  and  steel  foundry.  The 
addition    of    a    small    amount    of    aluminium,   or   of    an 
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alumiuiuiu  alloy,  the  moment  before  casting,  serves  t<> 
in]  oxygen  the  melted  metal  may  hold  in  oom- 
n,  and  consequently  to  increase  the  fluidity  of  the 
metal  to  be  cast  The  heat  of  combination,  moreover,  is 
sufficiently  great  to  sensibly  raise  the  temperature  "l  the 
fated  metal,  1  am  unable  to  give  figures  showing  the 
amount  of  aluminium  used  for  t liis  purpose,  but  it  is 
undoubtedly  one  of  the  ehief  outlets  for  the  metal  at 
present  Probably  the  next  most  important  use  of 
aluminium  is  as  an  electrical  condnctor  in  lieu  of  cop- 
per. This  application  of  aluminium  has  hitherto  been 
chiefly  confined  to  America,  and  our  frien  1-  across  the 
Atlantic  have  shown  their  confidence  in  the  durability  of 
the  new  metal,  by  erecting  several  hundreds  of  miles  of 
bare  aluminium  overhead  transmission  lines.  Whether 
aluminium  will  prove  as  resistant  to  atmospheric  corrosion 
a*  copper,  time  alone  will  show.  Experimental  trials  of 
aluminium  for  similar  purposes  hare  also  been  made  on 
this  side  of  the  Atlantic,  but  so  far  the  results  are  not 
decisive.  In  the  Glasgow  Exhibition  yon  will  find  an 
example  of  this  use  of  aluminium,  for  the  overhead  wiring 
of  the  outside  are  light  installation,  has  been  undertaken 
by  the  British  Aluminium  Company  with  metal  made  at 
Foyers. 

This  rivalry  between  aluminium  and  copper,  even  if  it  be 
only  a  limited  rivalry,  may  prove  a  salutary  cheek  on  the 
price  of  copper. 

Limits  of  time  forbid  mention  of  all  the  various  other 
uses  thai  have  been  found  for  aluminium,  which  result  in 
the  consumption  of  more  than  20  tons  a  day  of  what  was 
once  an  expensive  metal,  before  it  became  the  product  of 
tro- chemical  process.  I  am  told  that  a  large  propor- 
tion of  this  huge  quantity  is  used  in  the  manufacture  of 
small  articles,  such  as  coohing  pans,  thinking  cup*,  water 
bottles,  scientific  instruments,  and  innumerable  nicknacks 
of  various  kinds.  Aluminium  bronze  anil  ahruiuium  brass 
and  similar  alloys  are  also  applications  of  importance,  and 
absorb  a  considerable  quantity  of  the  metal. 

Through  cheap  aluminium  and  the  Gohlsehmidt  process, 
the  engineer  becomes  possessed  of  a  means  of  producing, 
in  an  easy  ami  convenient  way,  an  extremely  high  tempe- 
rature, applicable  to  the  welding  of  iron.  The  chemist 
and  metallurgist  are  already  busy  utilising  the  same 
means  for  the  reduction  of  the  oxides  of  the  more  infusible 
and  the  formation  of  their  alloys,  in  accordance 
with  the  original  proposal  of  Vautiu.  Particularly  useful 
members  of  this  class  are  chromium  ami  ferrochromium. 
1  trust  that  ere  long  new  and  still  more  important  uses  will 
be  discovered  for  aluminium. 


Sodium  am>  Magnesium. 

The  electrolytic  extraction  of  sodium  is  so  closely  related 
to  that  of  aluminium,  that  the  few  observations  1  have  to 
make  on  it  may  be  fitly  introduced  heri  . 

The  sodium  industry  affords  another  instance  of  the  dis- 
placement of  an  old  and  purely  chemical  process  by  an 
electrolytic  one.  As  in  the  case  of  aluminium  the  change 
has  been  brought  about  on  the  sole  ground  of  the  greater 
economy  of  the  electrolytic  method. 

The  discover]  ol  sodium  recalls  a  memorable  episode  in 

chemical  history  that  links  past  and  present  closely  together, 

for   the  Royal  Institution,  where   v.e    held   our  meeting  last 

-    the  birthplace   of    sodium.     There,  94  years  ago, 

in  the  Albemarle  Street   cellar,  where,  as   of   old,  ambitious 

b  is  still  carried  on  as   actively  and  enthusiastically 

•  i,   sodium   first   put   off   its  rusty  vesture,  and    in 

silvery  splendour  mirrored  the  eager  face  of  Davy, 

The  principle  of  Castner's  sodium  process  is  exactly  like 
Davy's — both  are  electrolytic,  anil  in  both  the  electrolyte  is 
odium  hydrate.  The  apparatus  as  patented  is  simple. 
An  iron  pan  with  a  lire  under  it  contains  the  fused  SO  limn 
hydrate.  The  cathode  passes  up  into  this  vessel  through 
an  opening  in  its  base,  and  is  surrounded  by  the  anode. 
A  strong  current  is  employed,  which  helps  to  keep  up 
the  temperature  of  the  electrolyte  to  fusion  point.  The 
sodium  is  released  as  liquid  metal,  and  rises  to  the  surface 
of  the  fused  joda,  meant  being  taken  to  remove  if  and  to 
previ  ut  its  combustion  on  coming  in  contact  with  the  air. 


By  this  process  sodium  is  now  manufactured  by  huudi  , 
of  tons,  and  passes  into  commerce  partly  in  the  metallic  foi 
chiefly  for  use  in  the  cyanide  manufacture,  but  a  eons 
portion  is  converted  into  peroxide  of  sodium.     The 
sodium   process   i-    operated   at    ltuuenrti;   at    It  In 
and  at  Niagara.      Electrolytic   processes  arc  also   in  „.. 
lfellegarde  ;  at    Bitterfeld  ;  at  lloehst,  near  Frankfort j 
at  Neiiliausen.     Further  details  will   be  found   in  Tabli 
It  is  worthy  of   remark  tint   in  England    the  electriciti 
ployed  in  the  process  is  generated  by  steam  | 
manufacture  advantage  is  taken  of  the  exceptional  p 
the  sod  i  produced  by  the  Castner-Kcllncr  alkali  pro 

The   consideration   of    the    methods    by  which    sot 
produced    naturally  leads  me  to  speak  of   the  sister  n,|, 
magnesium.       In    the    extraction    of    magnesium    al»e 
electrolytic   method    has    superseded   the   chemical  in 
The  process  is  analogous  to  that   used  for  the  extra 
sodium.    The  electrolyte  i-  fused  cartiallitc.     The  magnc 
industry  is  small,   no   huge   use   for   the    metal   hai 
been  found — and   the    only  factory  known   to   me  it 
Ileuielingeu  in  (xcruiuny.     ljuitc  lately  a  prom 
alumiuiuiu   and   magnesium  ' called  "  iiiugnuliuiii  "  I 
have  excellent  qualities,  has  been  attracting  attention. 

Zinc,  Goiter,   vsu  Nickel  Extraction  Pkooes 

Before  I  pass  from  this    section  I  ought  to  mini 
of    the    other    numerous    attempts    that    have    been 
to  apply  electrolysis  to  the  extraction  of  metals  Ir 
ores,  and    particularly  I    ought   to  mention  the  ell 
extraction    of    zinc.       Zinc    ore    litis    been    the   sub. 
innumerable    essays,    almost    all    of   them    failures    ft 
commercial    point    of    view.       But    I   am    informed  I 
process  of  electrolytic  zinc  extraction,  in  which  chl 
well    as    zinc    is    produced,    is    in    successful     ipei 
Wilmington.       This    process    is     based    on    the    p. 
llocpfuei.  and    a    considerable   quantity  of  cxtreti 
zinc  is  the  result.      Specimens  of  this  zinc,  by  far  the 
commercial    zinc    ever  made,  testing    99'Jti   per  ci 
shown    by   Messrs.    Ilrunner,  Mond,  and  Companj 
Glasgow  Exhibition. 


The  problem  of  the  recovery  of  the   metals  . 
the  mixed  sulphide  ores  of  the  liroken  Hill  disti 
South  Wales  has  exercised  the  skill  aud  ingenuity  of  i 
chemists — a  full  description  of  the   various  pr< 
would    itself    occupy  more   than   the   time  at    niv  d   I 
to-day. 

In  this   field  electrolytic   methods   have  not,  it  D  I 
confessed,   met    with    the    success   that   was   at  on  ir 
hoped. 

The  Swiuhurne-Asheroft   process   i-    siill  m   the 
mental   stage  of  development.     Many  modification* 
original  method  have  been   made,  and  that   U0« 
consists,  I  am  told,  in  the  mixture  of  the  pulverised  o  ■ 
fused  zinc  chloride,  in  the  removal  of  the  Bill 
after  chlorinution  by  chemical  substitution,  to 
lysis  of  the  molten  mass,  containing  only  zioc  i  I 

The  attempts  to  apply  electrolytic  methods  in  the    I 
lion  of  other  metals  directly  from  their   ores    hi 
as  yet  achieved   distinct  success.      Both   copper 
ores    have  been    the  subjects    of   main  experim 
some  cases  large  installations  of  plant  bat 
and   operated.     In   the    eighties    the  Siemens  and 
and    Marches.-   methods   for  treating  copper   OH 
industrial     trial  :     I     believe     without    permanent 
More  recently  the  Hoepfncr  processes  have  been  the 
of  similar  large  scale  tests  in  Germany;  and  in  i 
there    has    been    considerable    activity  in  connect!'  I 
processes  for  nickel  extraction  at  Niagara,  and 
Marie.     I  have  been   unable    to   ascertain  the  com 
results  of  these  recent  industrial  trials. 

The  Hoepfner  process  for  treating  nick 
residues   is   operating   at    Papenburg    in    German' 
production  towards  the  end  of  1900  was   stated  t"  1  | 

r.ite  ol    one   ton  of  nickel  per  day.      I  an 

existence  of  any  other   nickel   works   in  I 

;  but  electrolytic  nickel  i.    said  to  be  proo> 
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ivn  Gnus  using  methods  similar  to  those  employed  in 
opper  refining,  i.c,  using  anodes  of  raw  nickel. 

1  >r.  Momt  has  estimated  that  the  totnl  eousumptioii  of 
iokel  is  now  il.oo.i  Ions  |ier  annum,  and  the  new  Clydach 
orka  ni  South  Wales,  where  his  most  beautiful  nickel 
irbouvl  extraction  process  is  about  to  be  worked,  arc 
aligned  to  produce  1,500  tous  of  nickel  per  annum.     Xiekcl 

,v   therefore   now   be    regarded  as   one  of   the   common 

Gold  Recovery  i  kom  Cyanide  Solutions. 

i  In  the  border  of  the  Held  of  electrolytic  metal  extraction, 
,■  find  in  sueeessful  operation  a  process  for  the  recovery  of 
■lil  from  the  weak  cyanide  solutions  yielded  by  the  treat- 
ent  of  the  tailings  and  slimes  of  the  Rand  goldfield.     The 
it  that  of  Messrs.  Siemens  and  Halske.    An  extremely 
ak  electric  current  is  used,  and  the  gold  is  deposited  as  a 
own  coating    on    thin    lead   cathodes.      When    the   gold 
has    sufficiently    accumulated,   the    cathodes    are 
changed   for    new    plates,   the   gold-coated   plates    being 
•lied,  and  the  gold  recovered  by  cupellatiou. 
III.    lamentable    war    in    South    Africa    has    caused    the 
-pension  of  all  mining  operations  for  nearly  two  years,  and 
cstquently  no   very  recent   statistics   of  tins   process  are 
ailaole.     On  January  1st,  1898,  it  was  stated  that  13  works 
the  Kami  district  were  using  Siemens  and  Halske's  process, 
d  that    12  others  were  about  to  adopt  it.     l'auli,  in  the 
u,  estimated  that  88,000  tons  of  tailings,  and  IK, in  ill 
is  of  slimes,  were  being  treated  monthly  by  this  process 
i  improvements  iu  the  older  zinc  process,  which  are  said 
made   it  the   equal   of  the  electrolytic   process   fili- 
ating very  dilute  cyanide  solutions  of  gold,  had  been  made 
ally  before   the   war  broke  out.      Tlie   tirst   cost  of  the 
at  for  the  improved   zinc  method  of  treatment   is  cou- 
ralily  le-s  than    that    required   for  an  electrolytic   plant, 
I  therelore  the  limits  of  expansion   for  ihe  electrolytic 
may    probably  have   been  readied.      The   costs  o) 
i  mug  the  two  processes  were  given  by  Yates  in  I  s:)7  as 
id.  for   the  electrolytic,  and  2.v.  6rf.  for  the  zinc   process 
I  tailings,  but  the  modified  zinc  process  costs  rather 
<    than   the  original  one  ;   and   the   cost    of    treatment 
gleoting   interest    on    capital  outlay)    is  now,   I    believe, 
,ual. 

leaving  the  subject  of  gold  recovery  I  may  refer 
l|  he  Riecken  process,  now  being  tried  on  a  large  scale  in 
*Urn  Australia.  In  this  process  the  finely  divided  ore 
igitated  with  a  solution  of  sodium  chloride  containing 
--Him  cyanide;  and  during  agitation  the  mixture  is 
trolysed,  with  amalgamated  copper  plates  as  cathodes, 
carbon  anodes.  The  mechanical  difficulties  involved 
lis  method  of  treatment  are  obvious. 


nne  industry,  embracing  the  production  of  caustic 
Carbonated  alkali,  aud  of  bleaching  powder,  hypo- 
tes,  and  chlorates.  The  alkali  industry  lias  been 
fied  with  the  Clyde  for  100  years.  The  Tyiie  began 
lanufiusture  two  years  earlier,  viz.  in  1798  ;  that  great 
iter  Lord  Dlllldonald  being  a  partner  in  the  adventure. 
■la  crystals  were  then  56/.  the  ton. 

r  obtaining  chlorine  and  sodium,  or  chlorine  and  soda, 

icen  can,  theoretically  considered,  be  more  beautifully 

e  and  complete  than   the  electrolysis  of   chloride  of 

in.     Hut  when  an  attempt   is   made  to  carry  out  this 

of  decomposition  on  an  industrial  scale,  a  number  of 

exing  practical  difficulties  present  themselves. 

with  a  view  to  obtain  a  high  yield  from  a  small  plant, 

doride  be  used  in  the  slate  of  fusion,  then  the  selection 

suitable   material   for    the   electrolytic  cell,  and   the 

■■'    the    electrolytic    products,  both    at    a    high 

are  found  to  be  matters  of  serious  difficulty. 

merous   attempts   have    nevertheless    been    made    to 

ime  these  obstacles,  and  two  processes,  namelv,  that 

"u  and  that  of  Ackers,  have  obtained  industrial  trial 

and  America  respectively. 

Iiilin  process  has  not  yet  achieved  financial  success, 

meau.jiis  of  the  original  process  are  now,  I  uuder- 

beuig  introduced.      The   Ackers    process    is    more 


Electrolytic  Alkali  and  Chlorine  Industry. 
now  pass  on   to  speak  of  the   electrolytic   alkali   and 


recent,   and,   though    now    in    operation   at    Niagara,   its 
ultimate  value  is  uncertain. 

Greater  success  has  attended  the  employment  of  aqueout 
solutions  ol  common  salt  as  the  electrolyte  for  the  pro- 
duction of  alkali  and  bleach.  The  electrolytic  decom- 
position of  brine,  or  of  potassium  chloride  sointi  m-,  I,  i 
already  attained  the  rank  of  a  stable  and  successful 
industry.  But  the  forms  of  apparatus  employed  have  not 
yel  settled  down  to  uniformity  of  type,  such  as  obtain- 
in  the  competing  chemical  processes  ;  and  there  is  much 
obscurity  concerning  detail-  ol  'the  processes  employed  at 
several  of  the  continental  electrolytic  alkali  work-. 

1  may,  however,  state  that  there  are  two  well-marked 
types  of  cell  employed  in  the  electrolysis  of  brine  for 
production  of  alkali  and  chlorine.  One  is  the  type  in 
which  mercury  is  used  to  amalgamate  with  and  separate 
the  sodium  or  potassium  set  free  at  the  cathode,  and  to 
remove  it  from  the  area  of  electrolytic  or  chemical  reactions 
within  the  primary  cell.  In  the  other  type  of  cell  a 
diaphragm  is  used  to  divide  the  anode  aud  cathode  com- 
partments, and  the  secondary  chemical  reaction,  by  which 
the  metal  is  transformed  into  the  hydrate,  is,  as  far  as 
possible,  restricted  to  the  cathode  compartment 

With  respect  to  the  first  type  of  cell,  two  forms  are  in 
actual  use,  and  are  working  with  satisfactory  results,  namely, 
the  Castner-lvellner  and  the  Solvay  cells.  The  former  is 
operated  at  Weston  .Point,  Runcorn;  at  Ostcrnieuberg ; 
and  at  Niagara;  while  the  latter  is  stated  to  be  iu  use  at 
Jemeppe,  in  Belgium,  and  at  Donetz,  in  Russia  The 
process  worked  out  by  the  "Elektron"  Co.,  of  Frank- 
fort, and  now  employed  in  works  in  Germany,  France, 
Switzerland  and  Russia,  is  stated  to  be  a  diaphragm 
process;  but  as  this  company  refuses  to  give  any  infor- 
mation on  this  point,  the  above  statement  is  conjectural. 
The  Castner-Kellner  and  the  Solvay  cells  have  si  often 
been  described  iu  print,  that  it  is  unnecessary  for  me 
to  repeat  the  description.  Through  the  courtesy  of  tin 
directors  of  the  Castner-lvellner  Company  I  have  been  per- 
mitted  to  visit  their  works  at  Weston  Point.  There  I  saw 
ill  full  operation  a  chemical  works  employing  4,000  lip., 
aud  yielding  a  large  output  of  very  pure  soda  and  very 
strong  bleaching  powder,  and  also  a  large  quantity  of 
sodium  and  its  products,  without  creating  any  kind  of 
nuisance.  There  were,  it  is  true,  four  tall  chimneys,  but 
these  were  almost  smokeless.  The  ashes  from  the  engine 
furnace  and  a  little  thin  smoke  from  the  chimneys  were 
the  sole  products  in  the  nature  of  refuse.  The  solid 
contents  of  the  briue,  brought  into  the  works  by  a  pipe 
from  the  neighbouring  salt  beds,  were  wholly  transformed 
by  steam  power  into  valuable  products.  The  bleaching 
powder  plant  covered  two  acres.  I  believe  it  is  the  largest 
in  the  world.  The  cleanliness  and  regular  working  of  an 
electrolytic  alkali  process  are  by  no  means  unimportant 
points  in  its  favour. 

Turning  now  to  a  consideration  of  the  industrial  position 
of  the  diaphragm  type  of  cell,  I  find  that  three  modifications 
of  it  are  in  actual  use. 

(  hie  of  the  best  known  of  this  type  of  cell  is  that  devised 
by  llargreaves  and  Bird,  and  described  iu  great  detail  by 
Mr.  llargreaves  before  the  London  Section  of  this  Society, 
in  December  1895. 

The  success  of  an  experimental  plaut  which  was  worked 
for  six  years  at  F'aruworth  has  led  to  the  erection  of  a 
large  factory  at  Middlewich,  iu  Cheshire.  Ou  the  occasion 
of  a  recent  visit  to  these  works,  the  building  of  which  is 
not  yet  completed,  I  saw  a  double  series  of  11  large  cell- 
in  operation,  each  cell  taking  au  E.M.F.  of  nearly  5  volts 
and  a  current  of  2.0U0  to  2,500  amperes.  I  have  since 
learned  that  there  are  now  four  rows  each  of  '3  cells 
actually  working  in  series,  and  that  the  voltage  h„  i  been 
reduced  to  less  than  four  volts  per  cell.  The  products  are 
bleaching  powder  and  soda  crystals. 

The  higher  E.M.F.  required  per  cell  than  that  given  by- 
Mr.  llargreaves  in  his  original  paper,  is  stated  to  be  due  to 
the  use  of  thicker  diaphragms.  The  product  here  is  not 
caustic,  but  carbonate  of  soda,  aud  bleaching  powder. 

Asbestos  and  Portland  cement,  rendered  porous  by  the 
admixture  ol  various  salts  during  setting  and  subsequent 
lixiviatiou,  have  both  bceu  successfully  employed  as  the 
material  for  the  diaphragms. 
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Other  diaphragm  processes  in  actual  operation  are  the 

I  wthenin-Chalanare  and  the  Le  Sueur  processes.    Tin-  first 

orked  at  Cherres,  near  Geneva,  and  at  Monticrs,  in 

France;  while  the  second  is  used  at  a  paper  mill  neat  Herlin 

York. 

The  Outhenin-CJhalandre  cell  consists  of  a  bell-shaped 
anode  chamber  of  suitable  material,  into  the  rides  of  which 
a  lar^c  Dumber  of  porous  tubes  are  fixed  iii  a  position 
slight'lv  inclined  From  the  horizontal.  These  tube*  act  as 
diaphragms,  and  contain  the  sheet  iron  cathodes.  The 
la  solution  formed  at  the  cathodes  passes  to  the 
lower  ends  of  the  tubes,  and  then  collects  at  the  bottom  of 
the  cell  lv  gravity. 

The  Le  Sueur  cell  contains  a  horizontal  diaphragm,  with 

the  anode  compartment  on  the  upper  side.     According  to 

htman,  the  diaphragms  are  of  asbestos,  and  last  from 

3—6  weeks.     Each  cell  takes  BOO  amperes  at  6  volts,  and 

has  a  current  efficiency  of  7o — 80  per  cent. 

Although  the  principle  of  cell  construction  in  which 
gravity  is  allowed  to  effect  the  separation  of  the  sodium 
hydrate  formed  at  the  cathode,  and  in  which  therefore 
a" diaphragm,  or  mercury,  is  dispensed  with,  has  been  dis- 
credited by  the  failure"  of  the  Richardson  and  Holland 
process  at'  St.  Helens,  yet  a  cell  on  that  principle  is 
to  be  working  with  satisfactory  results  at  Aussig,  in 
Austria,  and,  according  to  Hiiusserman,  this  works  is 
producing  alkali  and  bleach  at  the  rate  of  2,640  tons  per 
annum. 

A  recent  laboratory  research  by  Adulph  has  shown  that, 
under  carefully  regulated  conditions,  a  current  efficiency 
of  over  80  per  cent,  can  be  attained  in  these  cells  with 
continuous  work;  and,  as  the  saving  in  cell  construction 
and  E.M.F.  is  considerable,  it  is  possible  that  "  gravity  " 
cells  may  once  again  come  into  use. 

There  are  now  23  electrolytic  alkali  works  in  operation  in 
Europe,  disposing  in  the  aggregate  of  50,000  h.p.  I  have 
figures  in  w\  possession  showing  the  production  of  many  of 
these  works,  hut  in  some  cases  I  am  not  allowed  to  make 
use  of  them  for  publication.  All  the  details  that  can  be 
given  are  presented  in  the  Appendix  in  Table  V. 

Hypochlorites. 
As  regards  the  production  of  hypochlorites,  limits  of 
space  will  only  allow  me  to  state  that  there  are  a  very 
large  number  "of  firms  in  Europe  using  electrolysis  for 
production  of  bleaching  solutions,  containing  sodium  hypo- 
chlorite. The  cells  are  patented  under  various  names,  and 
differ  in  details  of  construction,  but  the  principle  of  the 
method  employed  is  common  to  all,  and  depends  upon  the 
chemical  action  that  takes  place  when  chlorine  gas  is 
passed  into  a  solution  of  sodium  hydrate  at  a  temperature 
below  20  C  The  solution  obtained  may  contain  up  to 
in  gnus,  of  available  chlorine  per  litre.  Bleaching  liquids 
prepared  in  this  way  are  being  utilised  in  the  textile  and 
wood  pulp  industries  of  the  Continent  to  an  increasing 
.  stent.  The  installations  are  in  many  cases  small,  and  it 
is  impossible  to  obtain  details  of  all ;  but  I  am  informed 
that  1,600  h.p.  is  being  utilised  in  South  Germany  by  one 
form  of  apparatus  alone,  so  that  the  aggregate  power 
utilised  by  the  six  different  types  must  be  comparatively 
large.  One  of  the  most  notable  installations  of  this  kind  is 
at  Lancey,  [sere,  where  Messrs.  C'orbiu  et  (ie.  are  em- 
ploying 700  h.p.  for  the  bleaching  of  cellulose,  using  their 
owii  form  of  apparatus  and  cell.  The  Kcllner-Partiugtoii 
Paper  l'ulp  Co.  have  also  a  large  installation  at  Sarpsfos, 
in  Norway. 

Chlorates. 

The  production  of  chlorates  by  the  electrolysis  of  solutions 
of  potassium  or  sodium  chloride  is  one  of  the  older  electro- 
chemical industries,  Gall  and  Montlaur  having  commenced 
to  ,,  ■    Ci    chlorates  in   this  way  on  a  small  scale  at 

Vill.  i-  -ur-lb  lines  in  France  in  1889,  and  on  a  large  scale 
\  allorbe  in  Switzerlaud  in  1890. 

There  are  five  different  types  of  cell  now  in  operation 
for  production  of  electrolytic  chlorates  ;  but,  as  in  the  case 
of  hypochlorites,  the  principle  of  the  method  employed  is 
the  "same  in  all  cases,  and  the  differences  are  simply  in 
detail-  of  cell  construction.  The  diaphragm  principle  is 
still  employed  in  the  original  process  of  Gall  and  Montlaur, 
but  elsewhere  this  feature  appears  to  have  been  abandoned. 


The  number  of  works  producing  chlorates  by  the  eleu 
lytic  method  is  now  ten,  seven  of  these  being  in  Eu: 
28,000  h.p.   is  available   for  this  manufacture.     Th 
of  chlorate  have  fallen  greatly  since  the  electrolytii 
was    adopted    on   a   large    scale.       Whereas    10  y. 
chlorate  of   potash   was   selling  at  6d.  per  lb.,  it 
quoted   at    3\d.      The    manufacture    having    become    • 
remunerative,  some  of  the  electrolytic  chlorate  factorie 
being  used  for  other  products.     Table  VI.  in  the  Appe 
gives  all    the  available   information    relative   to   p. 
output,  in  condensed  form. 

Before   having    t hi-    branch   of   my    subject   1    iua>    ,. 
that  the  manufacture  of  ammonium    persulphate  and 
chlorate  has  now   become   a  sub-branch  of  the  els 
chlorate  industry,  and  1  am  informed    that   these   i 
are  being  produced  by  Messrs.  Corbin  and  Co.,  al 
and  by  the  Swodish  Company  at  Mansboe. 

In  this  case  electrolysis  has  afforded  a  convenient 
for    producing    compounds    of    high    oxygen    value 
commercial  scale.    These  products  are  used  in  phol 
and    in   the    manufacture   of   some   of    the   mode 
explosives. 

(  ircaxic  1'roducts. 

Besides  the  larger  uses  made  of  electricity  in  conn.   ■ 
with  the  chemical  processes  of  which  I  havespokcp,  tl 
considerable  experimental  activity  in  the  field  of 
chemistry.      Up   to   the    present   time   it   cannot 
that  any   very  large   or  important  section  of  the  ti 
being   successfully  cultivated,  but   there  is  actual 
ment  of  a   substantial   kind.     In   proof  of  this  ! 
following  list  of  organic  compounds,  all  of  which  1 
produced  in  the  chemical  laboratory  by  aid  of  eli 
methods.     The  first  five  have  been  produced  in  tl 
am  informed,  on  a  commercial  scale,  but  I  am 
position   to   positively   state    that    their    manufa 
electrolysis  is  still  continued. 

Iodoform  ;    vanillin  ;   chloral ;  azo-    and   hydrazo    M 
pounds ;   oxidation  products  of  fusel  oil ;  dyestuffs    I 
phenylmethane  type  ;  Aniline  Blue  and  Aniline  > 
niaun's  Violet  ;  Alizarin  ;  Congo  Bed;  oxidation  prod 
the  alcohols;  sulphonic  acids ;  piperidine;  dibydroquii  n 
benzidine;  amidophenol. 

As  these  products  are  nearly  all  of  industrial  impo  ■ 
it  is  possible  that  some  of  these  methods  may  evenlu 
adopted  for  regular  use. 

Messrs.  Nchering  of  Berlin ;  the  liadische  Audi  1 
Soda  Fabrik  ;  the  Farbwerke  Meister,  Lucius  undlir  " 
and  the  Farbenfabriken  vormals  Fried.  Bayer  and  Co.  M 
I  believe,  using  electrolytic  methods,  but  definite  iufor  ti 
upon  this  point  is  lacking. 

In  all  factories  where  organic  product-  are  mad 
large   scale,    chromic    acid   is   the   usual    ox: d 
Mei-ter,  Lucius  und  Britning  are  now  using  an  ek* 
process  for  renewing  exhausted  chromic  solutions,  a 
process  is  said  to  have  many  advantages. 

The  electrolytic  production  of  inorganic  colo 
has   not  developed   into   a  recognised  indust' 
informed  that  there  is  a  firm  at   Cologne  pre 
lead  and   other    chemicals   of    this    kind    bs 
Unfortunately  I  have   not  been  able  to  obtain  an)  ' 
as  to  the  extent  or  character  of  these  products.     In  " 
to    the   subject    of   electrolytic    colour    making,   >t  I 
interesting  reminiscence  that  so  long  ago  as 
for  the  production  of  colours  as  by-products 
with  the  generation  of  electricity  in  a   Dew 
cell,  was   granted  to    Watson   and  Slater. 


mid  till 


1880,  fioppelsroeder  showed  that  Indigo  could 

Dode  and  reduced  at  the  cathode  of  a  voltaic  II 


at  the  I 


Ozone. 


The  odour  that  pervades  the  atmosphere  dura 
storm,  due  to  the  formation  of  ozone,   is  one  0 
ancient  of  observed  electrical  phenomena      It    - 
prising    that,    with    the   large    mi  ■  ■'»'   I" 

generating   electricity   and  ozone,  uses  shoald    lia 
sought  and  found  for  this   powerful  oxidiscr.     A- 
wc  find  that  iu  the  field   of  organic  chemical  man  ■■ 
it   has  been   utilised    with  great   effect,  cspecuillv  n 


ly  1901.) 
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isfnrmatiou  of  oil  of  doves  iuto  vanillin  and  into  helio- 
iio,  1  am  informed  that  the  quantity  of  these  two 
ubl«  Bubstanees  manufactured  yearly  amounts  to  10,000 
i,, and  that  350  h.p.  (steam)  is  used  in  their  production, 
here  are  numerous  types  of  ozone  apparatus  in  use,  and 
i,  Marinier  and  Abrahams,  Siemens  and  Ilalsko,  an. I 
Ireoli  have  all  patented  particular  forms  that  have 
ived  practical  trial.  Ozone  is  also  used  in  bleaching 
iiions  in  conjunction  with  hypochlorite  of  soda, 

t  the  more   important  uses  proposed  for  ozone,  the 

ligation  of  water  must   lie   mentioned  as  occupying  the 

of   hygienic  engineers.     The    principle   of  water 

nation  by  ozone  has  been  definitely  adopted  for  the 

r  supply  of  Lille.     The  decolorisatiou  and  defecation  of 

;•  i  i  the  sugar  manufacture,  and  the  rapid  production 

of  "  agoing  "  on  alcohol,  are  among  the  many 

UMG  proposed  for  electrically  produced  ozone. 


ing  his  calculations  on  figures  given   in  a  paper  read 

]•  the  Chemical  Society  by   Lord  Rayleigfi    in   1897, 

n.  Crookes  found  that  14,000  I5.T.U.    would  yield 

rie  acid  to  form  one  ton  of  nitrate  of  soda  ;  and 

•  N'iagara  this  quantity  of  power  would  not  cost  more 

Suit   ilirii  Messrs.  McDougal   and  Howies  have 

further  .  xperiments,  and  obtained  even  better  results. 

unit   of  these   experiments  will   be    found  in   a 

Mil    communicated  to   the    Manchester    Literary    and 

.1  Society  last  year  (Xo.  XIII.,  vol.  44,  part  5). 

ng  is   an  extract  from  that  paper,  which  gives 

-i  results  so  far  obtained  : — 

nineiitwas  conducted  with  a  mixture  of  oxygen 

trogen  in  the  proportion  of  two  to  one.     The  gaseous 

passed  through  the  apparatus  at  the  usual  rate. 

of  acid  almost  double  that  previously  obtained 

s,  when  atmospheric  air  pure  and  simple  was  used), 

ni  ting  to  .i90  grms.,  was  produced."     With  the  same 

ime,  viz.,  12  h.p.  hours,  Lord  Rayleigh's  result 

140  grms. 

I   manufacture  of  nitrate  of  soda  in  this  way  is  still 

loped  industrially.    The  idea  is  nevertheless  alluring, 

-  Ij  chemical  science  and  chemical  industry  can  be 

her  or  fitter  use  than  to  help  to  increase  the 

Our  fields. 

The  immense  sources  of  motive  power,  the  waterfalls  of 

■rid,   which   are   now  for  the    most  part  running  to 

-i  require   some  great  employment  such   as    this,  the 

ion  of  nitric  acid.      If  the  quantity  of   nitric  acid 

k.w.  of  [lower  expended  can  be  increased  yet 

H  turther — and  such  a  development   seems  to  be  far 

n> hopeless — this    immense    application    of    electricity 

ue  profitable.     The  subject  is  certainly  worthy 

rious  attentiou  of  chemists. 


The  Electric  Furnace. 

come  to  a  section  of  the  subject   of  more    recent 

d  one  that  has  forced  itself  into  a  position  of  great 

ith  Buprising  rapidity, — the  section   in  -which, 

"lytic,  but  the  thermic  power  of  electricity  is 

'.'  largely  indebted  to  the  initiative  of  Sir  William 
for  the  idea  of  turning  the  heat  effect  of  electricity 
u  count,  so  as   to  obtain  chemical  effects  not 
Bible.       Sir    William    Siemens    exhibited    his 
ll'uruace  in  action  before  the  Society  of  Telegraph 
re  in  June  1880,  and  lucidly  pointed  out  its  many 
The  employment  of  electricity  in  this  way  to 
extremely  high  temperatures   has,  within  the  last 
>>  been  greatly  developed.     Yet  it  may  be  antici- 
tli  much  confidence  that   the  industrial  use  of  the 


Tin:  Fixation  of  Atmospheric  Nitrogen. 

oloM  relationship  to  the  electrical  generation  of  ozone 
atmospheric  oxygen,  is  the  important  question  of  the 
nitric  arid  from  atmospheric  air. 

i  Royal  Society  Soiree  in  18t)'J  Sir  William  Crookes 
died  the  flame  of  burning  nitrogen  ;  and  in  the  address 

it  the  Bristol  meeting  of  the  British  Association  in 
ttepointed  out  the  great  possibilities  latent  in  atrao- 
ic  air  as  a  source  of  nitrates  lor  the  fertilisation  of  the 


electric  furnace  has  not  nearly  reached  its  practical  limit, 
although  for  the  moment  there  appears  to  be  a  check  along 
at  least  one  of  the  lines  of  operation,  the  result  of  over- 
haste  and  excessive  production.  But  in  several  directions 
progress  is  still  being  made. 

Regarded  from  a  narrow  poinl  •>!  view,  to  carry  on  a 
chemical  process  by  electric  heating  instead  of  by  the  heat 
of  combustion  seems,  at  first  sight,  of  all  methods  the  most 
wasteful.  As  we  all  know,  in  generating  heat  electrically 
by  steam  power,  so  many  energy  expending  transformations 
have  to  bo  passed  through,  that  only  a  small  fraction  of  the 
whole  energy  expended  is  finally  effective  as  beat. 

Where  the  electrically  produced  heat  is  derived  from 
steam  power,  there  are,  at  the  outset,  the  losses  incidental 
to  the  transformation  of  heat  energy  into  motive  power. 
These  losses  amount  to  85  per  cent.,  and  often  more.  Before 
the  remaining  effective  10  or  15  per  cent,  is  electrically  re- 
transformed  into  heat  through  the  medium  of  a  dynamo, 
other  losses,  mechanical  and  electrical,  have  to  be  incurred, 
so  that  before  the  end  is  reached,  a  still  smaller  fraction  of 
the  actual  energy  of  the  coal  remains  to  be  finally  utilised. 
Hence,  from  a  superficial  consideration  of  the  question,  it 
might  well  be  concluded  that  to  carry  on  large  chemical 
operations  economically  by  electrically  generated  heat,  was 
of  all  hopeless  projects,  the  most  hopeless  in  its  extravagance. 
But  on  a  close  examination  of  the  ease,  it  will  be  seen,  that 
there  are  many  compensations  for  these  great  losses,  the 
chief  one  being  that  when  at  last  you  have  obtained  your 
electrically  produced  heat,  you  obtain  it  in  a  form  so  con- 
venient for  applying  to  the  exact  place  where  it  is  wanted 
that,  in  many  cases,  the  wasteful  mode  of  production  is 
more  than  compensated  for.  For  example,  in  the  reduction 
and  distillation  of  zinc  by  the  process  in  general  use,  it  is 
not  uncommon  to  consume  five  tons  of  fuel  in  producing 
one  ton  of  metal.  If  the  statement  lately  made  in  a  foreigu 
journal  in  relation  to  the  electrical  extraction  of  zinc  be 
true  (and  I  see  no  reason  to  doubt  it),  only  two  tons  of  fuel 
would  be  required  if  the  power  had  been  generated  by  an 
economically  working  steam  engine  employed  to  generate 
electricity,  that  power  being  afterwards  transformed  into 
heat  and  properly  applied  to  the  reduction  of  a  mixture  of 
calcined  ore  and  carbon  in  the  electric  furnace.* 

In  the  Presidential  address  delivered  before  the  Society 
two  years  ago  by  Mr.  Beilby,  the  great  waste  of  heat 
common  in  our  factories  and  in  our  houses  was  clearlv 
pointed  out.  Wasteful  of  energy  as  is  the  double  trans- 
formation of  steam  power  into  electricity  and  electricity 
into  heat,  it  is  not  so  wasteful  as  are  many  of  the  ordinary 
chemical  and  metallurgical  operations. 

The  electric  furnace  not  only  has  the  merit  of  making 
very  good  use  of  the  heat  developed  in  it,  but  it  has  the 
further  merit  that  much  higher  temperatures  are  attainable 
than  are  reached  in  ordinary  furnaces  ;  consequently  a  new 
group  of  high-temperature  products  has  been  brought  within 
the  range  of  industrial  use  by  means  of  the  electric  furnace. 


Electric  Furnace  Products. 

The  most  conspicuous  members  of  this  new  series  of  electro- 
chemical products  are  calcium  carbide,  carborundum,  and 
artificial  graphite.  All  these  demand  temperatures  for 
their  formation,  so  high,  that  their  industrial  production  is 
only  possible  by  means  of  the  electric  furnace.  There  is 
also  another  class  of  electric-fnrnace  products  assuming 
importance ;  at  present,  the  class  which,  while  not  demanding 
the  highest  temperature  producible  by  the  electric  furnace, 
yet  requires  a  temperature  exceedingly  high,  and  in  reach- 
ing, maintaining,  and  applying  it,  electric  heating  has  several 
advantages.  I  refer  to  the  reduction  of  the  more  refractory 
metals  and  their  alloys. 

In  the  hands  of  Moissan  the  electric  furnace  has  proved 
a  most  effective  instrument  of  chemical  research.  The 
results  of  his  operations,  as  set  forth  in  his  treatise, 
"  Le  Four  Electrique,"  and  as  illustrated  at  the  Paris 
Exhibition  by  the  large  and  splendid  collection  of  new  and 
rare  products,  were  in  striking  contrast  to  the  simplicity  of 
the  apparatus  by  which  the  results  were  achieved. 


*  "  Elettriciti,"  Milan,  Sept.  22, 1800, 


- 
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trboruodam,  nud  artificial  graphite 
are,  in  their  origin,  as  industrial  products,  all  more  or  less 
accidental  remits  of  the  experimental  operation  of  the 
electric  furnace.  The  «ra>  in  which  the  new  industries,  the 
manufacture  of  carborundum  and  artificial  graphite,  have 
beeu  built  up  in  America  bj  Acheson  deserves  the  highest 
admiration,  Useful  as  artificial  graphite  has  already  been 
found  to  be  in  electrolytic  operations,  it  would  not  be 
surprising  if  even  more  important  uses  for  it  were  yet  to 
be  round.  Prof.  Chandler,  it)  his  address  last  July,  gave 
details  of  these  two  verj  inter,  sling  industries. 

Chromium,  tungsten,  molybdenum,  and  titanium,  and 
their  alloys  with  iron,  are,  through  the  electric  furnace,  now 
for  tb.-  first  tin).-  producible  in  such  quantities  and  with 
such  economy,  as  to  allow  of  their  entering  into  the  larger 
-.hemes  of  the  mechanical  engineer. 

mm  Carbide. 

After  electrolytic  copper  refining,  there  is  no  branch  of 

••-chemical  industry  so  large  as  that  of  calcium  carbide. 
1  am  credibly  informed  that  the  European  production  in 
1900  was  about  60,000  tons,  and  that  works  exist  with 
power  to  produce  three  times  this  amount,  if  the  demand 
and  price  warranted  such  an  increase  of  production. 

Further  .letails  relating  to  the  position  of  this  industry 
will  he  found  in  Table  VII.  of  the  Appendix. 

In  nearly  .very  case  the  power  by  which  the  electric  heat 
is  generated  is  derived  from  water,  and,  considering  the 
ii.,-s  of  British  water  power,  the  manufacture  of 
carbide  is  a  matter  of  less  interest  to  ourselves  than  to  some 
of  our  foreign  confreres.  The  only  considerable  produc- 
tion of  calcium  carbide  in  Britain  is  at  Foyers,  where  there 

is  a  factory  for  the  production  of  between  2,000  and  3, 

tons  a  year. 

As  a  convenient  means  of  generating  acetylene,  calcium 
carbide  is  interesting  to  chemists,  an.l  it  is  not  improbable 
that  it  may  play  an  important  part  as  a  reducing  and 
carbon-carrying  agent  in  metallurgy. 

Of  late  there  has  beeu  most  serious  disproportion  between 
the  supply  and  the  demand,  with  the  result  that  only  those 
factories  that  are  most  favourably  situated  in  relation  to  cost 
..f  power  and  raw  material,  an.',  also  cost  of  carriage  of  the 
product  to  the  place  of  consumption,  have  been  able  to 
carry  on  the  manufacture  with  profit.  Calcium  carbide  is 
one  "of  those  products  not  well  able  to  bear  long  and  difficult 
carriage.  Not  onh  has  the  immediate  cost  of  carriage  to 
he  considered,  but  also  troublesome  restrictions  of  freedom 
of  transport.  These  restrictions  tend  to  embarrass  and 
lessen  manufacture.  The  anticipations  of  an  almost  un- 
limited demand  has.-  not  been  realised,  and  there  are  in 
conseqnence  man;  carbide  works  idle,  with  water  running 
to  waste  ;  and  fully  equipped  power-plants  ready  to  be 
applied  to  some  more  immediately  profitable  use.  Such 
use  may  possibly  be  found  for  some  of  them,  in  connection 
with  an  extension  of  the  alkali  and  chlorine  manufacture. 
New  electro-metallurgical  processes,  such  as  those  for  the 
production  of  steel,  terro-rnanganese.ferro-chromium,  ferro- 
-ilicon.  or  other  alloys  of  the  more  refractory  metals,  which 
either  already  in  demand  or  which  promise  to  supply 
new  requirements,  may  also  be  taken  up  by  these  works. 

Chromium    \m>  its  Alloys. 

The  production  of  chromium  and  of  chrome-irou  at  Essen 
by  m.-ans  of  the  Goldschmidt-Vautin  process — indirectly 
dependent  on  an  electro-chemical  product  (aluminium) — 
has  already  been  mentioned  (p.  6GG).  The  Willsmi  Co.  in 
America  have  also  been  producing  f err  J- chrome  alloy  by 
a  direct  electric  furnace  method,  and  in  1898  they  were 
Btated  to  be  making  60  tons  of  this  alloy  per  month. 

Chromium  is  reported  to  he  mad.-  at  I'.ilterfcM,  in 
Germany,  and  also  bj  several  of  the  French  electro- 
metallurgical  companies,  hot  I  have  not  been  able  to  obtain 
any  very  reliable  tigun-s  showing  the  output  of  these  works. 
Table  \  III.  in  the  Appendix  gives  some  further  details  of 
this  manufacture. 

Fbrro-Silicom. 

FerTO-silicon  is  one  of  the  newer  o.la--  of  alloys  now 
lieing  produced  on  a  commercial  scale  by  the  electric  furnace. 


At  present  the  demand  is  -mall,  an.l  the  production  exece 
the  requirements,  hut  it  is  hoped  that  in  time  there  nun 
a  large  demand  for  this  alloy  in  connection  with  the  man 
fa.tiire  of  iron  and  steel.  It  has  been  proved  that,  whe 
there  i-  no  excess  of  carbon,  silicon  improves  some  of  t 
physical  properties  of  steel,  and  that  its  thermal  energy 
of  value  in  steel  casting.  Fcrro-silicon  is  at  presi 
manufactured  at  Meran,  in  the  Austrian  Tyrol,  and  at  otl 
carbide  work-  in  France. 

Scrap  iron,  quart/.,  and    coke   are  used  as  raw   luateri 
of  the   manufacture.     The   daily   yield   of   each  furnace 
1.200  kilos.     The  product   contains  77 '5  percent 
21  •">  pet  cent.  Si.,  and  costs  at  M.-ran  SI.  per  ton.   1 
in  the  electric  furnace  is  1  ton  per  5,000  kw.  hours. 

FuRKO-TlTANll  K. 

The  manufacture  of  ferro-titanium  is  carried  on 
Niagara. 

Scrap  iron,  titaniferous  ore,  and  aluminium  are  baa 
together  ill  a  resistance  furnace,  and  the  product  is  sold 

use  in  the  manufacture  of  iron  and  steel. 

II.  maud  for  this  alloy  has  to  be  created;  but  it  i- 
pected  that  in  time  a  large  industry  will  he  developed. 


t  Ine  of  the  latest  an.l  most  startling  development! 
industrial  applications  of  the  electric  furnace  is  the  prop 
to  use  electricity  in  the  manufacture  of  steel  direct  from 
ores  of  iron.  The  Stassano  process,  which  has  already 
experimental   trial  near   Rome,  is  about  to   be  te-'' 
considerable   scale  at  Darfo,  in  Northern  Italy,  where  I,  ' 
h.p.  is  available,  and  an  output  of  4,000  tons  of  steel  per  i  I 
is  expected.     In  Switzerland  and  in  Sweden  also,  thi 
cation  of  the  electric  furnace  to  the  direct   smelting  of 
ores  is  being  discussed.     In  the  latter  couutn   it   E 
stated  that  a   works  is  in  actual  operation,  an.l  is  produ  ; 
10  tons  per  day  ;  but  I  have  not  been   able  to  obtain    > 
confirmation   of  this  report.     I    may,  however,  saj 
seems   to   me  that  in  those  countries  where  coal  and 
are  extremely  dear,  and  water-power,  and  hence  electri.  . 
are  extremely   cheap,  it    is   conceivable   that   the 
furnace    may,    in    exceptional   circumstances,    find    :i 
limited  economic  employment  in  the  reduction  of  ire 

Phospiioui  B. 

The  manufacture  of  phosphorus,  the  last  electro  I 
industry  of  which  I  shall    speak,  is  another  case  when  I 
old  process  has  been  modified  and  improved  by  t! 
electricity. 

As    in"  the   case    of   sodium,    it    is    probable    that 
few  years   the  older   method  of   manufacturing  ph. 
will     be    entirely    superseded.      In    1899   Tatlock    • 
that  one-half  of  the  phosphorus  production  of  the  i 
(estimated    at     1.000    tons)    was    yielded    by   the 
furnace,  and  now    every  country   of  irupoi 
phosphorus   works  depending    on    the    use    of   eli 
In   this   country  the  Readman  furnace  is  in  opi 
Wednesfiel.l,    and    uses    about   500   h.p.      F.ltctri. 
phosphorus  works  are  also  said  to  be  operating  at 
Paris,  Vernier,  and  Grieshcim. 

Ml8CELLANE01    s. 

There  remain  to  he  noted  a  few  miscellaneous  u- 
electric  current,  which  fall  outside  the  classificatio 
adopted.      Due  of  the  most  interesting  of  these  is  the  1 
trial  production  of  oxygen  an.l  hydrogen  by  the  el. 
of  water.     Several  forms   of  cell  have  been    pat.  1 
are    in     actual     operation    at    Rome,    Kru-scls. 
Toulouse.  Milan,  Zurich,  Lucerne,  Hanaii,  and  other  |  ' 
In   most   casi  -   a   -..lotion   ot    sodium   hydrate  i' 
electrolyte,  with  -beet-iron  electrodes  ,  but  in  one  mf> 
a   dilute  sulphuric   acid   solution   is   employe 
electrodes.      The  cost  of  the  gases  obtained  in  thl 
course  varies  with  the   cost  1  f   power,  but  at  I 
current  generated  at  the  Tivoli  power  -tation  is  utile 
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manufacture,   I  cb.  m.  of  hydrogen  and   '.  cb.  m.  of 

ma  are  said  to  cost  only  20  cents. 

\s  tlw  cost  of  hydrogen  generated  from  nine  and  sulphuric 

'ii.il  hi  S<  1 |i  10  lir  2s.  per  cubic  metre,  the  gain 

mj  is  striking.     Electrolytic  hydrogen  gas  i>   used 

tting  military  balloons,  and   the  two  ;;i"*  together 

I  i,ir  blow-pipe  and  furnace  work  of  all  descriptions 

he  application  of  electricity  to  tanning  has  been   mucb 

but.  so  far   as    1    ran   learn,  only   one   system    nt 

.that  oftirutli,  is  now  in  actual  use.    (Moth's 

-    M    operation   at   U'ernershorg    in  Sweden,  ami  al 

\  n  in   Shropshire.     The    system    combines    mechanical 

in, 'lit  hi'  (lie  hides  in  tin-  tanning  pits,  with  electrolysis 

in   solution.     Other   large    tanneries    in    Germany, 

and    Vustr'a    arc  stated   by  the  inventor  to  lie  about 

his  system.     The  present  capacity  of  tin' plant  at 

200  hides  per  week.     The  gain  in  time  varies  from 

two-thirds   of  that   required  by  the  older  method, 

ii    doubt    still    exists   as    to    the    durability   of    the 

ither. 

refining   by   means   of   ozone   has   heeu    already 

to.     Other    processes,   however,  have  been   tried 

^  .lilt  in  France,  and  at  Stefanowka    in  Itussia),  in 

.   destruction  of  the  colouring  matters  in  the  sugar 

•  brought  about   by  electrolysis   of  the   syrup,  with 

iliiininium  electrodes.     The  results  as  regards  colour 

orl,   but    the   economy    of    the   method    is    not    vet 

Ially,  I   must  allude  to   the   use   of   electricity  in   the 
,il  laboratory. 
following   metals  can   be  quantitatively   determined 
lytic  methods  :  — 
r,  nickel,  cobalt,  lead,  antimony,  bismuth,  iron,  zinc, 
.   ne-r.   silver,  mercury,  tin,  gold,   platinum, 
lilium.     The  first  six    of    these   metals  are,  in  fact, 
klv  and  conveniently  determined  in  this  wav  than 
e  ordinary   gravimetric    or     volumetric   methods    of 

I1  analysis  can  also  be  used  with  advantage  to  prepare 

acid   solutions  for  volumetric  analysis.       Standard 

M  is   now  being  made  in  some  laboratories  by 

of  copper   sulphate    solutions.     The   chemical 

orj  of  the   present   day  cannot    therefore   be    con- 

■  I  fully  equipped,  unless  provided  with  the  fittings  and 

u-  required  for  electrolytic  work. 

The  Future. 

■  r  I  have  spoken  of  the  past  and  present ;  allow  me 
I   r   a  few  moments  to  direct  your  thoughts   to   the 

We  have  -cen  that  electricity  has  revolutionised 
ess  of  copper  refining,  made  aluminium  one  of  the 
;  metals,  ami  so  far  reduced  the  cost  of  sodium  that 
hive   been  found  for   it,  and   dependent 
ited.     Electricity  has  successfully  invaded  the 
-     of   the  alkali   and  chlorine   manufacture,  and  now 
is    to    encroach    on    the    province    of    the    blast 
'   ami   tin-   Bessemer  converter,  and    to    become  an 
important   factor  in  the  reduction   and  treat- 
metals  in  general.     Are  these  achievements  of  the 
1  ule  of  the  nineteenth  century  but  the  prelude  to  still 
proems  in  the  century  upon  which  we  have 
and   will   electricity   become   a    yet    greater 
<■  n  the  chemical  and  metallurgical  processes  of  the 
This   question   requires  earnest  consideration;  it 
interests   of    national    importance,   for    chemical 
occupy,  and  have  always  occupied,  a  leading 
'Ong  the  industries  of  our  country. 

larger  questions   brought    into   view  by  the 

if  a  more  extended  use  of  electro-chemical  pro- 

th  their  immediate   dependence   on  power  for  the 

electricity,  is   that  of  the  position  of  those 

1  ■  which  possess  coal,  but  do  not   possess  waterfalls. 

itely,  though  we  have  an   abundance  of  coal,  we 

attic  water  in  the  form  available  for  the  economical 

motive  power.     Therefore  the  question  comes 

aether  with  coal  onlv.  we  can  carry  on  electro- 

Uiilustnes   with   profit,   in   competition   with    the 


iiiiries  which  puss,".-  a  large  supply  of  oa-iii  engineered 

"  aler -power. 

The  question  is  complicated  i any  ways.     In  the  first 

place  it  is  necessary  to  find  what  is"  the  cost  of  powci 
developed  by  coal,  and  what  the  cost  of  power  developed 
by  water.  The  cost  in  neither  case  is  uniform  j  the  cost  of 
water-power,  and  the  oosl  of  power  generated  l.\  coal,  both 
vary  exceedingly,  under  different  conditions.  It  is  even  s 
fact  that  water  power  in  sum.'  cases  (no  doubt  exceptional 
■  a-  -)  is  nunc  expensive  than  the  power  obtained  from  gas 
or  steam. 

The   difference    in    cost    in   dill, nut    circumstances    is 

extremely  great,      from    data  gathered   from    many  si .- 

I  find  that  there  is  one  place  (it  is  in  Norway)  where 
power  is  generated  at  a  cost  of  20s.  per  horse-power  year. 
This  cost  i-  chiefly  interest  on  capital  expenditure  on"  the 
works.  But,  on  the  other  hand,  there  are  case-  when  water- 
power  costs  10  times,  or  more  than  10  times,  this  amount. 
The  capital  outlay  at  Lyons  has  been  841.  per  horse-power 
developed,  as  compared  with  Si.  9s.  So",  at  Vallorbe,  in 
Switzerland.  Niagara  power  is  a  mean  between  high  and 
low  water-power  costs ;  there,  the  charge  to  large  consumers 
is  at  the  rate  of  41.  per  e.h.p.  year. 

Difference  of  cost  is  equally  wide  in  the  ease  of  eoal- 
produced  power.  I  am  informed  on  good  authority  that 
there  are  steam-power  plants  in  operation  in  the  United 
Kingdom  which  yield  the  power  at  a  cost  equivalent  to 
5/.  per  e.h.p.  year;  and  certainly  there  are  many  where  the 
cost  will  be  twice  and  even  four  times  that  amount. 

Such  figures  are  for  power  generation  on  a  large  scale 
(not  less  than  1,000  h.p.  units),  and  also,  of  course,  con- 
tinuously and  uniformly  delivered.  One  other  essential 
condition  for  obtaining  a  low  cost  for  steam-power  i-, 
obviously,  low-priced  fuel.  In  the  case  where  the  e.h.p. 
year  is  said  not  to  exceed  5/.,  fuel  costs  onlv  4s.  lOd.  per  ton 
delivered  at  the  boilers. 

But,  notwithstanding  the  fact  that  under  extremely 
favourable  conditions  electrical  energy  can  be  genera teil 
from  coal  at  a  comparatively  low  cost,  the  faet  remain- 
that  the  greater  number  of  electro-chemical  and  electro- 
metallurgical  plants  are  operated  by  water-power,  and  in 
Talile  IX.  in  the  Appendix  you  will  find  the  results  of  my 
own  inquiries  ou  this  point.  Summarised,  the  returns 
sent  to  me  show  that  50  works  in  Europe  have  149,000  h.p. 
available  from  water,  16,700  h.p.  available  from  steam,  and 
250  h.p.  from  gas. 

In  considering  the  bearing  of  these  facts  upon  the  actual 
position,  it  is  to  be  home  in  mind  that  the  last  word  has  not 
yet  been  spoken  as  to  the  cost  of  power  developed  by  coal. 
Great  advances  have  in  recent  years  been  made  in  the 
direction  of  reduction  of  cost,  by  improvements  in  the 
steam  engine,  the  gas  producer,  and  the  gas  engine.  In 
the  best  modern  steam  engines  a  heat  efficiency  of  15  pet- 
cent,  is  obtained.  There  is  great  reason  for  hope  that  help 
in  the  more  economical  generation  of  power  for  electro- 
chemical work  may  come  from  the  further  development  of 
the  gas  engine.  Already  much  has  been  done,  both  in  the 
improvement  of  the  gas  engine  and  also  in  providing  it  with 
cheap  ga-.  ( »ur  honoured  past  President,  Dr.  Mond,  bas 
made  a  valuable  contribution  in  this  direction. 

One  of  the  drawbacks  to  the  employment  of  gas  engines 
for  large  operations  has  been  that  they  were  not  adapted 
for  large  units  of  power,  but  now  engines  of  500  h.p.  and 
even  1,000  h.p.  are  manufactured,  and  work  with  successful 
results. 

Perhaps  it  is  not  wholly  futile  to  inquire  whether  there 
is  any  other  way  of  generating  the  electricity  required 
for  electro-chemical  operations.  The  perfection  to  which 
dynamo-electric  generators  have  been  brought,  both  me- 
chanically and  electrically,  is  now  so  high,  that  almost 
the  utmost  possible  limit  of  economy  in  the  transformation 
of  power  to  electricity  has  been  reached.  When  there 
is  put  in  comparison  with  this  most  convenient  and  effective 
means  of  generating  electricity  mechanically,  the  cost  of 
obtaining  the  same  results  by  the  best  chemical  means 
now  known,  the  question  of  displacing  the  mechanical 
method  of  generation,  by  the  voltaic  method,  seem-  almost 
useless. 
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The  difference  is  extreme.  In  comparing  the  cost  ol 
trieitv  prodaoed  by  mechanical  and  chemical  means,  il 
been  usual  to  emphasise  the  difference  between  the 
il  ami  of  lino.  But  eTen  if  the  high  price  o! 
tiae  were  not  ■  hindrance,  and  if  line  were  as  cheap  as 
.  or  if  it  could  be  had  for  nothing,  it  would  still  be 
practically  impossible  to  carry  on  the  electro-chemical 
industries  of  the  world  by  means  of  the  voltaic  cell  as  it 
\  stfi  to-day.  The  cost  of  the  labour,  and  the  complication 
of  handling  the  gigantic  cells,  and  keeping  them  in  Opera- 
tion, would  no  far  exceed  the  cost  of  producing  electricity 
as  we  now  produce  it,  that  we  should  still  continue  to  use 
the  far  more  convenient  water  turbine,  and  steam  engine, 
and  dynamo,  which  yield  us  such  great  effects,  with 
comparatively  small  apparatus,  and  with  very  little  manual 
labour. 

But  that  somewhat  sweeping  statement  does  not  wholly 
dispose  "f  the  question,  so  far  as  it  applies  to  the  case  in 
which  cheap  water-power  is  unobtainable. 

\Y<  I, now  that  the  best  of  our  heat  engines  utilises  but 
a  small  proportion  of  the  potential  energy  resident  in  the 
fuel  it  consumes.  Hence  there  is  the  possibility  of  a  more 
il  way  being  found  of  transforming  the  heat 
_y  of  the  fuel  into  electric  energy,  possibly  even  on 
the  voltaic  principle.  But  in  order  to  obtain  what  is 
required,  that  principle  must  be  employed  in  a  manner 
widely  different  from  that  hitherto  attempted  in  the  so- 
called  carbon-consuming  cells,  or  in  any  of  the  forms  of  cell 
where  the  electrolyte  is  a  liquid,  and  the  elements  are  plates 
that  require  renewal.  I  do  not  pretend  to  say  how  it  can 
be  done,  or  that  it  can  bo  done  in  any  way,  but  it  seems  to 
me  that  if  there  is  a  way  in  any  direction,  it  is  in  the 
direction  of  a  gas-consuming  cell.  A  bold  attempt  at  the 
solution  of  the  problem  in  that  way  was  made  some  years 
ago  by  Mend  and  Banger,  when  they  produced  a  gas 
battery,  on  the  principle  of  (.ove'sgas  battery,  that  yielded 
a  considerable  current  in  proportion  to  its  size,  and  con- 
sumed nothing  but  hydrogen  and  atmospheric  oxygen. 
Unfortunately,  since  one  of  the  essential  materials  in  its 
construction  was  platinum,  the  apparatus,  whatever  its  other 
merits,  was  too  costly  to  be  of  practical  use.  There  is  one 
Other  attempt  of  the  kind,  which  deserves  to  be  remembered 
in  this  connection  ;  I  refer  to  the  experiments  of  Kendall 
and  his  very  ingenious  gas  cell,  with  fused  glass  as  the 
il.  it  ndyte,  and  hydrogen  and  atmospheric  oxygen  as  the 
source  of  energy.  Here,  too,  the  high  price  of  platinum 
i.  insurmountable  bar  to  its  practical  utility. 

For  the  present,  it  is  to  be  realised,  that  electricity 
cannot  be  generated  in  the  British  Islands  by  means  of 
coal,  as  cheaply  as  in  those  countries  where  abundant, 
accessible,  and  easily  engineered  water-power  is  available, 
and  hence  it  is  necessary  to  consider  what  is  best  worth 
doing  with  the  little  water  power  and  the  more  costly 
steam-power  or  gas- power,  at  our  disposal.  Some  of  the 
new  industries  I  have  been  discussing  cannot  be  carried 
on  with  profit  in  our  almost  water  powerless  island. 
Those  industries,  I  mean,  which  use  a  great  quantity  of 
power  in  proportion  to  the  value  of  the  product.  An  extreme 
example  would  he  the  electric-furnace  production  of  iron 
and  steel,  and  the  alloys  of  the  more  refractory-  metals. 
Such  uses  of  electricity  in  this  country  are,  in  the  present 
state  of  things,  nearly  out  of  the  question.  But  I  trust  that 
engines  in  conjunction  with  cheap  gas  may  ameliorate 
the  situation,  and  that  at  no  very  distant  date  blast- furnace 
8  may  be  generally  utilised  for  power  production,  in 
unction  with  some  complementary  or  auxiliary  electro- 
chemical manufacture.  We  cannot  do  everything,  bet  it  is 
certain  that  within  the  limits  of  our  capacity  there  is  yet 
ample  scope  for  the  profitable  exercise  of  our  energies. 
There  are  many  electro-chemical  industries  in  which  the 
ratio  of  cost  of  power  to  value  of  product  is  such  that  the 
cost  of  power,  at  a  rate  which  we  know  to  be  attainable  in 
many  of  our  manufacturing  centres,  is  not  prohibitive.  We 
must  concentrate  our  attention  on  these. 

The  alkali  manufacture  is  in  a  state  of  unstable  equili- 
brium. The  electrolysis  of  brine  from  a  commercial  point 
<>f  view  must,  under  existing  circumstances,  be  considered 
a-  a  process  for  the  production  of  chlorine  rather  than  as  a 
r  the   production  of  alkali,  because  it  is  only  to 


the  extent  equivalent  to  the  chlorine  required  in  commer 
either  directly  or  incidentally  to  chemical  operations,  il 
soda  can  be  manufactured   by  electrolysis  as  economii 
as  by   other  means.      Klcctrolytic   soda  must   therefort 
treated    as  the   by-product,   and    chlorine   as    the   princi 
product,  of  the  electrolysis  of  chloride  of  sodium. 

It  is  with  the  l.e  Blanc  process  chiefly  that  it  con 
competition,  to  the  extent  to  which  the  hydrochloric 
used  for  chlorine  generation,  and  that,  of  course,  is  to  I  i 
great  extent.     The  scope  of  the  one  process  is  limited  hv 
same   disability  as  the  other,  ri;.,  the  demand  foi 
iu  some  form  ;  and  that  demand  is,  according  to  l>r 
only  about  one-eighth  part  of  the  demand  for  the  eq 
of    soda.     But  yet  that  one-eighth    is   a  very  large  quant 
and    within    that    limit,  electrolytic    production    appear  i 
hue  a  fair  prospect  of  commercial  success,  under  favour;  • 
conditions. 

Chemical   industry  is,  almost  beyond  any  other  induf 
liable  to  change.     Twenty-five  years  ago  we  possessed 
nigh  a  monopoly  of  the  manufacture  and  export  of  all  . 
The  Clyde,   the    Mersey,   and    the   Tyue   were  the  su|  r 
markets  of   the   world  for  this   typical   and  iudispens 
chemical   product.     We   well  know  that  that  state  ol 
no  longer  exists.      The   causes  of  the  tran 
many,  and    most  of  them    in   the  natural  order   of   tlii 
Taking  a  large   and  liberal   view   of  the   subject,  til 
in  he  in  the  direction  of  progress,  and  I'm  lb. 
and  yet  it  is  a  kind  of  progress  iu  some  respc 
to  our  interests,  and    not    to    be   contemplated    with  pi 
equanimity.     Among    what  I    term    natural    cause 
spread   of   knowledge,  and    especially  such    knowledg 
we  are  so  effectively  helping   to  diffuse,  a    knowli 
to  build,  equip,  and   mauaga  chemical   works.      Tb 
there   is   general    iucrease    of    wealth    abroad,   ami    i 
development  of  commercial  enterprise.     Hut  one  of  the 
satisfactory  causes   of  change,   from   the  point   ot 
the   British    manufacturer,  is    that    non-natural,   tl 
artificial  cause — prohibitive  tariffs,  the  force  of  the  pre 
of  boycott.     But  that  is  a  difficult  and  many-sided  q 
which  cannot  be  discussed  on  this  occasion.     I  menu 
because  it   is  necessary  to   explain,  or  partly  e\| 
falling  off   of   our   exports    iu    heavy   chemicals.      .\ 
suggest  that   probably  the  want  of  the  open  door  ' 
one  of  the  contributing  causes. 

Then    there   is   the  great   question    of   education, 
bearing  on  the  future  prosperity  of  chemical  indu 
industry  iu  general.     It  was  refreshing  to   hear  ' 
late  President  how   thoroughly  the  advantagi 
logical  teaching,  and   education   of   the   high* 
appreciated  in   America,  and  how  generou- 
institutions  are  supported. 

Speaking  in   one  of   the   lecture    theatres   of  tins 
University,  which  has  lately  reverberated  with  the 
tions  of  the    world   in    honour   of   its   long   and 
services  to  education,  I  cannot  but  congratulate  S 
and   the  Scottish  Section  of  the  Society,  on  the  very  a  u 
tageous  position   it  occupies  in   this  respect.     In  El  I 
and  Ireland   we  are  suffering  acutely  from  dire  educi  t 
neglect  and    destitution,  and  that   worst    kind   of  pcMj 
insensibility  to  our  deficiencies. 

Our  English  system  of  scientific  and  technical  edu 
is  not  equal  to  the  present  needs  of  the  country, 
severely  we  are  pressed  on  every  side  by  the  most  em    t 
and  intelligent  competition.     We  are  giving  to  the  clai  - 
the  bottom  of  the  industrial   ladder  a  disjointed 
of  miscellaneous  science,  of  no  great  value,  thoo 
good  so  far  as  it  goes,  while  we  are  neglecting  t< 
educate  those  upon  whose  shoulders  will  soon  rest  tl. 
of  the  management  of  our  great  manufacturing  in«l< rl 
In  the  present   state  of  things  a  competent  kn 
the  science  of  the  business  in  which  a  man  is  etc 
as  an  active  interest  in  it,  whether  it  he  chemical  indn  J 
any  other,  are  essential  conditions  of  any  larg 
success  in  meeting  the  emergencies  of  a  higbl; 
and   progressive   time.      A   scientific  training  of  uni' 
standard    for    our    manufacturers     and    for    our    t<  ' 
chiefs,    is  an   absolute    necessity.      Surely    publii 
cannot  be  better  spent  than  in   providin 
for    the   educational    equipment  of  the  men  of  th-  ll 


1901.] 


I'lTl-:   JOtTBNAL,  OP  THE   SOCIETY   OF   OHEMTOAL   TXIHSTRY. 


•73 


essential  means  of  national  defence,     i  >ur  country 

.  mat  stores  of  mineral  wealth,  n  precious  heritage 

ire  lavishly    spending.      That  gift   of  nature  will 

not  avert,  ami  cannot   go   far   to  compensate  for, 

i»s    of    neglect    of    the    scientific    training 

to  turn  our  fast-diminishing  mineral  wealth  to  the 

utage. 

the  most  pressing  requirements  of  the  moment, 

.1  not  only   in    the  interest    of  chemical   industry, 

our    manufacturing    industries    generally, 

lit-  endowment    and  encouragement    of  research. 

fie    research    is  the    fountain-head    of    new 

vita'    - 1 i im 1 1 1 1 -    of    industrial    growth,   the 

Dew    industries  and   sustaiucr  of   old.      ^  et, 

v.   in   the    organisation    of    our    educational    and 

system,     we     give     to    scientific    research     no 

v — we  barely  pay  it  the  respect  of  recognition. 

-  in  knowledge,  and  the  consequent  rcrolu- 
luuge-  that  have  taken  place  in  almost  every 
I  chemical  industry  during  the  last  hundred  yi 

I  greater  than  those  further  changes  that 
so  at  the  end  of   the   present  century  ;  for  change, 

by  scientific  discovery, grow-  ever  -ivifter 
■weeping. 

-  in  the  natural  order  of  things,  and  so  long 
■   harmony  with   progress   and   improvement,  it    i~ 

Dined— it  cannot  be  resisted.     We  mti^t  prepare 

we  had  better  meet  it  on  the  thresho!  I. 

Befit  by  it,  and   to   take    complete  advantage  of  it, 

the  fullest   measure  of  assistance  that   education, 

ad  enterprise  can  unitedly  give. 

ief  object  of  our  Society,  when  it  was  founded,  was 

ss    of   the   chemical    industries   of    the 

k]  means  of  the  interchange  of  technical  informa- 

iociation  of   its  members  and  the  publication 


of  its  Journal.  It  was  an  educational  object,  and  it  has  in 
a  1  irge  measure  been  realised.  Bat  now,  after  twenty  years, 
at  t  lie  beginning  of  a  new  decade  ami  a  new  century,  we  see 
that  the  need  of  such  assistance  is  no  less  urgent  than  at 
the  outset,  though  happily  the-  meaus  and  opportunities  of 
help  are  greater  than  ever  before.  It  rests  with  us  to  avail 
ourselves  of  them. 

It,  as  we  enter  the  darkness  of  the  future,  we  firmly 
grasp  the  guiding  hand  of  Science,  and.  with  full  faith  in 
lit  r  lea  ling,  follow  her  with  an  alert  step,  we  miv  go  on 
with  the  full  assurance  that  we  shall  be  led  in  the  way  of 
prosp  irity. 

APPENDIX. 
IwTBODi  i  ii.uv  Notes. 

Excepting   where  otherwise  stated,  all   the   information 
given  in  the  following  tallies   is  based  upan  figures  sup- 
!   by  the   various  firms,  in   auswer   to  a  circular  letter 
sent  out  in  May  of  this  year. 

In  all  the  tables,  ''Horse-power  available"  represents 
the  power  actually  developed,  an  1  ready  for  application  to 
any  electro  chemical  or  electro-metallurgical  manufacture. 
This  figure  is  generally  larger  than  that  given  in  the  next 
imn,  "  Horse-power  utilised  "—because  in  many  works 
different  chemicals  are  produced,  and  the  whole  power 
available  is  not  devoted  to  the  prodn  ttion  ol  on  ■  chemical  or 
metal.  In  many  cases,  a  portion  of  the  power  is  not  utilised 
at  present — especially  in  the  carbide  works. 

Where  an   -  N  "  appears  in  any  column,  it   signifies  that 
figures  have  been  received,  but  not  for  publication.     These 
b  iv,    therefore  been  used    for   preparing   aggregates,  in   tin' 
different  industries,  when   such  a  course  would   not   disci 
the  position  as  regards  output,  of  individual  firms. 


Table  I. 
Copper  Refining  mid  Depositing   Works  in  Operation  in  Europe,  1900 — 1901. 


(fame  of  Finn. 


Locality. 


werkseleifi  Eisleben 

-  haft Wittkowitz 

mpan.v Pembrev 

u-metallurgische  Gesellschaft  Papenburg 

Oakainoor 

•at»  Industriels.    E.  f.  Gramont Pont-de-Cheruy 

-ical  On Hunslet 

utillt Ilk.r 

Ges  ill Schladern 

n-vorwaltuns  Brixlagg 

aerie   Hamluni; 

k  NikofajefT    jb  - 


Source  of  Power. 

Horse  Power 

Output  in 

Available. 

Utilised. 

1900. 

Tons. 

Steam,  (it- 

100 

X 

N 

Steam 

10 

10 

lsn 

„ 

eoo 

9 

X 

X 

N 

0 

■- 

9 

X 

Water 

150 

50 

150 

Steam 

X 

9 

p 

Water  and  steam 

X 

X 

X 

„              „ 

550,  3G0 

350 

1,200 

Water 

X 

N 

X 

Steam 

X 

N 

X 

,. 

on 

35 

35ii 

i/.— Eleven  of  the  above   twelve   refineries   have  available  -1,580  h.p.   fsteam),  763   h.p.  (water),  and    50  h.p. 
total  of  5,3'J3  h.p. 

put  of  nine  refineries  in  1900  was  18,962   tons  of  copper.     The  remaining  18  refineries  in   Europe  have   failed   to 
returns. 


Table  II. 
Bullion  Refining  Works  in  Operation  in  Europe,  1900 — 1901. 


Name  of  Firm. 

Locality         Source 
of  Work's,     of  Power. 

Power 

utilised. 

Output  in  1900. 

-  Iher-Scheide  Anstalt 

Frankfort         Steam 
Hamburg 

Pforzheim 

.30  H. 
X. 

Gold.  iOl.Sli  oz.  Trov.    Silver.  T.lsit.uSO  oz.  Troy. 
Gold  iX.i.    Platinum    X.'. 

i —The  value  of  the  output   of  the  Frankfort   ami   Hamburg   refineries   in    1900   was  estimated   to   be   over 

a  large  amount  of  silver   is  annually  recovered  from   the  anode   slimes  in  the    electrolytic  copper    works, 
mual  value  of  the  precious  metals  won  by  ele  trolytic  methods  in  Europe  is  probably  over  3,500,000/. 
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Table  111. 
Aluminium  Extraction  Works  in  Operation  in  Europe,  1900     [901, 


Nameoi 


Horsi'  Power 
Locality  of  Works.     Scurco  of  Power.    - 

Available,     utilised. 


Output  it:  i 


Blectro-Metallurgiqufl  Pranc&isc 

The  British  Aluminium  Company 

Compagnie  dec  Produits  Chimiquea  d'Alais  , 

Aluminium  Industrie  Aktien  Gtesellsohafl  ., 


i 
i 


I.<   Pras 

Poyers 

st.  Michel 

Neuhausen 

Rheinfelden 

Lend-Gastein 


Water 


12,500 
5,0)  10 
8,000 

1 .0110 

5,000 

5,000 


Ton 

N. 

f 


Summary. — Only  two  of  the  above  firms  have  given  the  information  asked,  and  in  the  remaining  cases  the  6gu 
the  pow or  available  have  been  obtained  from  other  sources.  The  above  six  works  have  33,500  h.p.  availu 
production  of  aluminium.     In  1900  they  are  estimated  to  have  produced  4,000  tons. 

Table  IV. 

Sodium  Extraction  Works  in  Operation  in  Europe,  1900 — 1901. 


Name  of  Firm. 


Elektro-Chemische  Werke 

r  Kellner  Alkali  Company. 
Blektrn  Pabrik  Natrium 


Locality  of  Works. 


Bittern-Id 

Weston  Point 

Rheinfelden 


Source  of 
Power. 


Steam 

Water 


Horse  Power 


Available. 


:;, 

4,000 
f 


Oul 


In  addition  to  the  above,  one    or  two  of  the  (ierman  colour  works  are  producing  sodium  by  the  electrolytic  met 
their  own  requirements. 

Table  V. 
Alkali  and  Bleaeh   Works  in  Operation  in  Europe,  1900 — 1901. 


i  ol  Firm. 


i     ktricitata  Aktiengesellscbaft. 

istner  Kellner  Ukali  C 

Blektro-cbemische  Werke 


Locality. 


Source 

of 
Power,     Available. 


Horse  Power 


'>;ili  ni 


Utilised. 


Soudiferes  Electrolytiques. . . 

iana  ili  Elettroehimiea  "  Yolta  "  , 


Societa  Anonyms  Elektradel  Besaya  , 

Solvay  et  Cie 

lo  Litsche  Solvay  Werke 

Lnblmoff,  Solvai  el  Cie 


Usinesde  Produits  Chimiques  <le  Mnnthey 

\k<\  jne  Powars3'stona  "  Blektrycznon  " 

\  lonyme     SuiSBe    di     ['Industrie    Electro- 
chimique "  Volta." 
The  Electrolytic  llkali  Co 

Summary. — The  above  1  I  works  have  available  13,700  h.p.  (steam)  and  23,000  h 
The  output    of  sW  works  in  [900  was  12,000  tons  of  caustic    soda   and   26,000 
have  failed  to  send  any  figures. 

Table  VI. 


Jajce 

Weston  Point 

Rheinfelden 

Bitterfeld 

Lea  Clavaui 

Water 
Steam 
Water 
Steam 
Water 

Bussi 

.. 

Baroona 

Jemeppe 

Osternienrjerg 

Donetz 

Steam 

Monthey 

Zombkofl  tee 

Chevres 

Water 

Strum 

\\  ater 

Hiddlewicli 

Steam 

9,200 

4.000 

.■(..-,011 

3,000 

2,000 

300 

2,400 

I. :,oll 
1,500 
1.5011 

1,600 

1,200 
1.1HMI 


N. 

P 

[ 

At  present 

stopped. 

Under 

construction. 

i.ooo 

1,000 

Under 

construction. 

680 

1.200 
600 

N. 


f 

N. 
? 


Canst  ii 
Caustic.  1.6.V 


Caustic,  l.OOOi  bli 

Caustic, 

Caustic 


p.  (water).     Total  36,700  h.p. 
tons  of  bleaching  powder 


Chlorate  Works  in  Operation  in  Europe,  1900—1901. 


Name  of  Firm. 


n  et  Cio 

1  -     olijinie  . 


I  lkti<  bolag. 


on  i.  Elektrochom.  Indu 
.h  ffti  Elekl  rochem.  Industrie  . 


Locality. 

Source  of 
Power. 

Horse  Power 

Available. 

Utilised. 

V 

Chedde 

St.  Michel  de 

Maurienne. 

Vallorbe 

Hansboe 

Ml,'. 

Gollinir 
Turgi 

ffatei 

12,000 
l.lioil 

s, 

t.llOII 
1,500 

SOU 

ed  the    desired    t 

pores.     In   th 

e  remaining 

available  have  been  obtained  from  other  sources. 

above  -even  works  have  ovei   28,000  b.p.  avdilab'c  for  the  production   of  chlorates,  ami  their  output 
estimated  to  have  been  about  9,000  tons. 


ly  1901.1 
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Table  VII. 
Calcium  Carbide  Works  in  operation  in  Europe,  l'JOO— 1901. 


i  Firm. 


Local         w  nrks. 


Klecim-climiique  de  In  Romanche Live! 

,  glektricitats  Aktiengesellschafl Jajce 

Lrtiuro  <li  Oalcio I'nllestatle  uenr  Terlli 

il Sarpsborg 

ics  ile  lu  Lanza Garopel 

Liirbidindiisiric Sarpsborg 

.1.'      I'lndiistric      Electro-Uhimique  Vernier 

1  iiTre 

M  Illuminatinii;  Compart} 

iks  Iktieboliur Mansboe 

Espanolu  Carburos  Metal icos Bergs 

ticscllschaft      f.      Elektmcheinische  Thusis 

,   Werke   Etheinfelden 

L':irhuiM  tli  t'nloio St.  Marcel 

Vkiii'bolag Orebro 

Iroolmnie Plan-du-V&r 

-  I   -Mnska  Kraft  Aktiebolag Trollhattan 

ue  des  Pyrenees Le  Castelel 

ne  Carliel  unci  \«Ttylene*esellseh:ift Etfatrei 

■kiAkticb                 rg Hamckoski 

"  Elektrycznon  " Zombk 

ii  r  franc  use  des  Carbures Sechilienne 

I  i  'eruenl  W'erke Lauffen 

i.nf1  1,  Elektrocheinisehe  Industrie...  Luterbach 

-    Miles  ilu  Midi Sal ies till  Salut 

ited  alkali  Company Widnes 


Source  of 
Power. 


Water 


Stenm 
Water 


Gas 


Horse  Power 

<  nil  put  in 

Available.    '■      Utilised.  Ir ■ 


12,000 

9,200 
9,000 

v i 

7.500 
7,000 

7. 


I    mil  ■ 

const™ 


■ 


sort/.— The  above  26  works  have  available  107,000  h.p.  (water),  1,200  h.p.  (steam).     Total  108,200  h  p. 
>ntput  of  13  works   in  1900  was  equal  to    17,005   tons   carbide.     A   very  large  number  of  carbide   works 

n v  returns. 


T.ms. 


S,J 

1,500 
8,000 


B, 

-. 

'. 

5,001 

1,2(10 

1.200 

1    Mil 

N 

X 

Hum 

•- 

3,500 

■-'. 

900 

3,500 

i 

S, 

- 

! 

8,000 

F 

? 

•- 

2,800 

1,(100 

1,500 

2,400 

2,000 

? 

2,250 

2,250 

2,250 

2,000 

'■ 

? 

1.200 

'- 

•- 

1,150 

1,055 

,. 

500 

501) 

MINI 

-nil 

9 

B 

800 

300 

215 

N 

-\ 

i 

failed  to 


Table  VIII. 
Works  for  the  Production  of  Ferro-Chrome  and  other  Alloys  in  Europe,  1900 — 1901. 


Name  of  Firm 


locality  of  Works,       Source  of  Power. 


Horse  Power 
Available. 


M  tallurgique  Francaise. .. 
i  himique  de  la  Romanche. 

haft  Wien 

d'Blectro-chhnie 


Le  Praz 

Livet 

Menin 

St.  Michel 


Water 


12.500 

li.iimi 
2.400 
1,000 


Output  in  1900. 


Tuns 
N 


Idition  to  the  above,  an  Italian  company  is  about  to  apply  1,500  h.p.   at  Darfo,  in  Northern  Italy,  to  the  production 
bj  the  Stassano  process;  and  at  Kssen,  ferro-chrome  is  made  by  the  Vantin-Goldschmidt  process. 


Table  IX. 
Total  Pouer  available  in  50  Works  in  Europe  for  Electro-Chemical  and  Electro-Metallurgical  Industries. 


Country. 


No.  or 

Works. 


md 

i 

~ 

50 

Water. 


5.000 

54.100 

1,550 

25.1*10 
25  2ii(i 

:  i.2  is 
17,850 

2. 

6,400 


ltii.rtis 


Il.irs,-  Power  Available. 


Steam. 


Nil 

5,3  tO 
Nil 

"lO 
Nil 

Nil 


16.71(1 


Gas. 


200 

Nil 

50 

Nil 


Total. 


13,800 
54,100 

9,940 

25, 

25,200 

9,228 
17,850 

k.780 

8,400 


168/278 


"tile  only  includes  one-third  of  the  existing  European  works. 
futdaa  Percentage  of  the  Total  Power. — 89   per  cent,  is  generated  from  water,    10  per  cent,  is  generated  from 
■inl  under  1  per  cent,  is  generated  from  gas. 
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Mr.  lv  iv  Levinstein  (President-elect)  said  :  Ladies  and 
gentlemen,  it  is  a  great  honour  and  :>  pleasure  for  me  to 
propose  the  vote  of  thanks  to  our  President  for  the  address 

to  which  you  have  just  listened,  hi  my  opinion  it  is  one  nf 
the  most  instructive  and  valuable  addresses  which  has 
been  delivered  at  any  of  our  meetings.  To  those  who  ?ie 
not  conversant  with  cneuiico-electricity,  or  its  application 

to  the  arts  and  manufactures,  it  must  have  been  a  great 
pleasure  to  listen  to  the  beautiful  and  poetic  language  in 
which  our  President  has  clothed  dry  and  technical  facts. 
Those    «ho  are    conversant   with    the    subject  will   agree 

ih.it  this  address  will  be  the  most  useful  publication  on 
chemico-electricity  that  could  he  in  the  hands  of  tech- 
nologists. I  know  no  treatise  which  deals  with  the 
subject  so  completely  as  has  been  done  by   our  President. 

It  must  be  gratifying  to  all  of  you  that  chemico-electricity 
was  horn  in  Great  Britain.  It  was  not  only  born  here, 
but  we  have  heard  that  in  it-  application  to  the  production 
lorine  we  are  the  largest  manufacturers.  I  feel  that 
sometimes  we  go  too  far  in  undervaluing  our  power,  our 
ability,  and  our  greatness  in  manufacture-.  This  modesty 
has  had  the  effect  of  inducing  in  foreigners  a  tendency 
to  over-estimate  their  superiority  to  us.  There  was  one 
charge  that  our  President  brought  against  England.  He 
-aid  we  were  entirely  insensible  to  our  deficiencies  so 
far  as  education  i-  concerned.  1  have  the  honour  to  be 
connected  with  the  two  principal  educational  institutions 
in  Manchester,  and  when  I  tell  you  that  the  Owens 
College  i-  .very  year  extending  it-  laboratories,  and  last 
yeai  established  the  only  existing  chemico  -  electrical 
research  laboratory  iu  Great  Britain,  and  that  ne  are 
ning,  next  month,  one  of  the  finest  technical  schools  in 
the  world,  you  will  grant  that  we  are  not  altogether 
insensible  to  our  deficiencies— at  least  not  in  Manchester. 
With  reference  to  education,  there  has  been  a  good  deal  of 
misunderstanding.  The  few  young  men  who  are  trained  at 
of  our  University  Colleges  are  quite  as  good  chemists 
a-  those  trained  in  Germany.  I  have  had  some  experience 
of  them.  1  have  employed  German  chemists,  ami  also 
chemists  who  have  been  trained  in  British  schools,  and,  mi 
far  as  mere  chemical  training  is  concerned,  their  training 
i-  a-  good  a-  that  received  in  Germany.  With  regard 
to  technical  schools,  there  are  very  few  in  this  country 
which  are  at  all  adapted  for  training  chemists  who  are  fit 
to  meet  the  fierce  foreign  competition,  and  those  few  again 
are  labouring  under  the  great  disadvantage  of  not  being 
able  to  secure  students  adequately  prepared  to  take  full 
advantage  of  their  teaching.  Sound  secondary  education 
i-  of  far  more  pressing  need  than  the  multiplication  of 
technical  schools  of  an  inferior  type.  I  feel  sure  that  I 
express  your  feelings  when  I  allude  to  the  great  regret  that 
everyone  feels  at  the  President  resigning  his  office.  He  has 
thrown  a  new  lustre  on  our  Society,  not  only  during  his 
tetm  of  office,  but  by  the  addres-  which  be  has  given  us. 
He  combine-  qualities  which  are  rarely  found  in  one  man. 
He  is  endowed  with  the  highest  gift  to  mankind,  namely, 
that  of  originality.  He  is  an  inventor  and  also  a  poet, 
and  yet  what  is  rarely  the  case  he  is  also  a  first  class  man  of 
business,  and  it  is  due  to  his  great  business  qualities  that 
our  proceedings  have  been  carried  to  such  perfection.  May 
hi-  very  useful  and  valuable  life  be  spared  for  many  many 
\  ears  to  come. 

Sin  BOBKM  l'i  i.t.AE  (Chairman  of  the  Scottish  Section), 
in  seconding  the  motion,  said  :  I  entirely  concur  with  the 
proposer  of  the  vote  of  thanks  that  probably  we  are  a  little 
too  modest  about  our  own  importance.  If  we  in  this 
country  were  to  put  ourselves  to  the  front  in  regard  to 
various  matters  that  are  taken  up  in  Germany,  France,  and 
even  in  America— although  the  Americans  are  making 
wonderful  progri  - — we  would  find  that  we  are  quite  able 
to  hold  our  own  We  have  no  heat  wave-  and  winter  time 
where  people  can  hardly  work,  but  we  have  an  admirable 
country  and  many  scientific  men,  and  it  only  remains  to 
U  ige  them,  as  they  are  doing  in  Manchester.  It  is 
re  on  our  southern  friend-  to  -ay  that  they  are  insen- 
sible to  their  deficiencies.  We  in  Scotland  are  sensible  to 
our  deficiencies,  and  are  trying  to  repair  them  as  fast  as 
we  can.  The  President  alluded  to  the  disjointed  -mattering 
that  i-  given,  hut  I  can  onlj  saj  that  I  wish  tint  I  had  had 


that  smattering,  for  I  should  hive  been  a  better  chen 
We  are  giving  in  a  number  of  schools  in  Scotland  a  gro: 
work  of  technical  subjects,  and  some  have  found  fault 
us  for  so  doing:   hut   there  are  gentlemen  here  wo 
trained  in  those  schools  and  have  attainel   a  high   ; 
and  the  smattering  which  they  received  stood  them  in  |   | 
stead  i:>    raising  them    to  the  secondary  schools  and  . 
wards  to  the  University.     The  great   thing  is  that  we  lU 
help  and  encourage  all  efforts  towards  research.   I  i 
a    remark   of    Faraday  which    we    would  do  well  t< 
heart:  "Without    experiment    I    am    nothing;   -till   tr; 
for  who  knows  what  is  possible  ?  "      When  tins  S  n  act, 
last  in  Glasgow   who  would  have   thought  that  the  adi  U 
to  which  we   have   listened   to-day  could  have  been  g  n 
and  such  wonderful  discoveries  made?      We  have  to  tl  It 
our  President  for  the  admirable  words  that  he  has 
they  an-  a   great  encouragement  to   go  on,  and  if  wc  pi 
we  shall  prosper  like  our  neighbours. 

The    President,    in    reply,   said  :  1    thank  you    I 
further  kindness.      It  has  been  a  very  great  pleasure  t 
to  read  my  addles-  to  such  an  appreciative  and  syiu 
audience.      May  I  be  allowed  a  single  word  in  couinii-   » 
Sir  Robert  Pullar's  remarks  r     When  I  spoke  about  ei  i- 
tion  1  distinctly  differentiated  English    and  Irish 
from  Scottish  education.     I  am  very  sensihh 
fact  that  education   is   highly  appreciated    in   Scotlan 
am   also  sensible  of   the  corresponding  fact  thai 
is  very  cheap  in  Scotland,  whereas  it  i-  very  dear  ii 
and  I  am   sorry  to  have  to  retain  the  feeling  that 
of  secondary   education    is    not    appreciated,  a-   it 
to  be  in  England.      I    entirely   except    Scotland    froii  n 
corresponding  want  of  appreciation.     It  is  a  greal 
hear   from  our    esteemed  President-elect  that  so  mi 
bjing  done  in  Manchester.     I  am  ready  to  believi 
views  are.  as  regards  Manchester,  entirely  correct, 
be   so,  then   I  can  only    say   that    I    most  earui 
that    this    desire    for  education,  such   as  is   hen  . 
in    Manchester — pi-rhaps    through    the    instrumi 
Mr.  Levinstein  himself — may  spread  to  other  p:n 
country,  and    that    Manchester  may  prove  to  he  a     I 
that  may  spread  to  every   part  of  the  country.     \\ 
such  work  to  be  going  on,  not  in  one  place  alone, 
all  our  large  industrial  centres.     The  mean 
should  be  provided  much  more  easily  and  m 
and   every    section    of   the  country    should    be   a 
provided  for.     I  thank  you,  gentlemen. 


Miscellaneous  Bt  sixbss. 

Mr.  R.  B.  Batty  (Birmingham):  I  beg  to  propi  t 
appointment  of  Messrs.  Miall,  Wilkins,  Randall  ai  C 
as  auditors  at  a  fee  of  10  guineas. 

On  the  motion  being  seconded  by  Dr.  J.  Lewk'  - 
(London),  it  was  unanimously  agreed  to. 

Mr.  Trios.  TinER  :  I  beg  to  propose  that  the  I 
sentative  who  ha-  been  doing  -o  much  work  at  the  Ii  ■< 
Institute,  Mr.  George  Beilby,  be  again  elected. 

Prof.    W.    R.    Lam;    (Toronto):    I    have    rerj    '■ 
pleasure,  as  representing  those  member-  of  our  In-:  i 
in  the  Colonies,  in   seconding  the  motion  to 
be  appointed  our  representative  at  the  Imperial  In-tn 
principal  object  of  which  is  the   knitting    together 
industries  of  the  Colonies  with  those  of  the  Empire. 

The  motion,  on  being  put  to  the  meeting,  was  unaui  MJ 
agreed  to. 


Place  of  next  Anni  u 

Mr.  (  .  Lonopet  Higgins  (Chairman  of  the  Li 
Section),  in  proposing  that  the  Society  should  mi' 
year  in  Liverpool  said  :  I  have  bee  i  authorised  to  in 
Society  to  hold  its  next  annual  meeting  in  Lb 
have  much  pleasure  in  proposing  that  the  rneetmi 
beheld  there.  It  is  a  considerable  time  since  yon 
Liverpool,  and   we   hope  you   will  do  so  nexl 

agree   to   this   I  t I  scarcely  say  that  we  sbl 

to  make  the  meeting  a  successful  and  enjoyable  one 
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|r,  1  i  stack  Carkv  (Liverpool):  I  have  mucli  pleasure 
eoondiog  the  motion,  ami  if  the  Society  will  consent  to 
oui  Liverpool  with  its  presence  next  year  I  can  assure 
bers  that  they  will  receive  a  very  cordial  welcome, 
nil  from   members  of  the  section,  but  from  the  people 

he  President  :  I  feel  sure  that  we  could  not  do  better 

ll   accept  the  invitation  from  Liverpool,  and  that  we  shall 

(be  people    of  Liverpool   as   ready   to  receive  us  with 

arms  as  we  have  found  the  people  of  Glasgow. 

i  being  put  to  the  meeting  the  motion  was  unanimously 

•  I  t... 

Vote  or  Tu  was. 

[OK    lSuii.nv  :   It    is    due   to   the  Senate  of  the 

.itv   of  Glasgow   that   we   should   record  our   hearty 

em  forgiving  us  this  peculiarly  suitable  meeting 

It    i-   close    to   the  Exhibition,  and    an    admirable 

-  historic  associations. 

I  i.ii  ford  Richardson  (Chairman  of  the  New  York 

sec line,  the  motion,  mentioned  that  the  New 

of  the  Society— although   they  felt    that  they 

not  alter  arrangements  for  next  year — were  proposing 
ting   of  the  Society  in    1903  should  take  place 

..lieail  SOll. 

motion  was  carried  by  acclamation. 

President     That   terminates   the  proceeding  of  the 

nnnal  meeting  of  the  Society  of  Chemical  Industry. 

Proceedings   vt  Luncheon. 

be  conclusion  ol   the   Annua!  General   Meeting  the 

■■  .ind  friends,  to  tin   number  of  HM,  were  entertained 

Scottish    Section    to    luncheon    in    the   Grosvenor 

■■.int.  within   the   International   Exhibition  grounds. 

I'ullar,    chairman     of    the    Scottish    Section, 

i  the  chair.     After  an  excellent  luncheon — 

President    said:  Ladies    and   gentlemen,    we    all 

that    wc   are  enjoying  the  generous   hospitality  of 

Section  of  the  Society  of  Chemical  Industry. 

■  v    of  do  kind   of   hospitality    more    thorough   than 

itality.     It   i*  like  the  water  that   comes  from 

.  a  pure  product  of  nature.     The  long  series  of 

•  omenta,  of  which  this   is   the    first,  have   not  been 

nut  much  labour  and  thought.     The  bulk  of 

nd  thought   has  fallen   upon   the  Secretary  of 

•itisli   Section  and  upon  its  Chairman,   Sir  Robert 

Sil   Robert    says    that    the   greater   share    of   the 

:i>  fallen  upon  Dr.  Gray.     That  is  natural,  because 

VOUDger  man.      In  his  capacity  as  Secretary  of  the 

IRS  imposed   upon  himself  a  herculean    labour, 

discharged   that   labour  like   a   Hercules.     Let 

I    our  thanks   to  the  Scottish  Section  for  this  enter- 

!   for  the  care  with  which  they  have    arranged 

■lie    of    all    our    proceedings     while     visiting 

•  us  drink  the  health  of  the  Scottish  Section  of 

8  etj  of  Chemical  Industry.     I  couple  with  that  toast 

Sir  Robert  Pullar,  the  honoured  Chairman  of 

.uid  Dr.  Gray,  the  Secretary. 

raa  ilruuk  with  enthusiasm. 

i    I'i  i.LAR,    in    reply,    said:  Mr.    President, 

nd  gentlemen,  on   behalf  of  the  Scottish  Section  I 

at  pleasure  in  acknowledging  the  kind  words 

u   spoken    by   our   President.     It    does    our 

Scotland  to  see  our  southern  friends  coming 

-.  and  it  is  all  we  can  do  to  make  them  feel   happy 

en       Everyone  has  wrought  with   a   will   to 

die  comfort  of  our  visitors,  and    it    is   exceedingly 

see  the   attendance   that   has  beeu  given  at 

:vv  :  Mr.  Chairman,  ladies,  and  gentlemen.  I  have 

at  pleasure   in   returning  my   thanks   to    jou   for 

■line  in   this  toast,   and  for  the   kind  words 

■  said  about  my  work. 

■     Ctrer  said:  This   is  au  occasion  the   like  of 

c  during  the  hospitalities  of  the  Glasgow  meeting, 

I  again,  and  it  will  be  well  to  recall  the  fact  that 


there  is  a  New  York  Section.  We  have  here  the  Chairman 
of  the  New  fork  Section,  Mr.  Clifford  Bichardson,  as  well 
as  Dr.  Prescott,  from  Michigan,  and  we  have  two  pro- 
fessors  from  one  of  our  colonies,  Canada.  The  President, 
with  that  geniality  and  tact  which  characterises  all  he  does, 
has  written  to  our  friends  across  the  seas  a  delightful  letter 
— a  letter  which,  were  I  the  recipient  of  it.  would  be  framed 
iii  gold  — so  worthily  do  I  regard  it  (see  p.  li.S'.t).  That  letter 
had  its  origin  in  the  fait  that  lie  was  unable  to  go  aero 
the  seas  to  pay  a  visit  to  the  Section.  When  I  w.  til  aci  — 
the  seas  on  business  (I  happened  to  bo  President  at  tin- 
time)  I  had  such  a  welcome  thai  1  have  never  forgotten 
and  never  shall.  It  would  be  ill-fitting  on  this  occasion, 
when  the  international  character  of  our  Society  has  been 
accentuated,  nol  to  propose  success  and  prosperity  to  our 
members  and  their  sections,  or  sections  to  he  (for  Canada 
lias  applied  for  the  rules  by  which  it  can  he  constituted  a 
section).  Thus  has  the  influence  of  the  Society  and  its 
Journal  spread,  and  it  must  be  a  source  of  gratification  to 
all  that  the  English-speaking  peoples  fully  appreciate  it. 
Therefore  I  wish  to  couple  with  this  toast,  best  wishes  to  the 
people  across  the  seas  who  speak  our  language,  and  know 
us  so  well — the  New  York  Section  and  the  section  about 
to  be — in  the  persons  of  Mr.  Clifford  Richardson  and 
Prof.  Prescott,  of  the  Cnited  States,  and  Prof.  Girdwood 
and  Prof.  Lang,  of  Canada. 

Prof.  Prescott  (Senior  Professor  of  Chemistry  in  the 
University  of  Michigan)  in  reply  said  :  Let  me  thank  you  for 
proposing  the  health  of  the  New  York  Section,  and  of  giving 
me  this  opportunity  of  sharing  in  the  common  interests  of 
the  English-speaking  people  represented  here  in  the  United 
Kingdom.  In  the  English  tongue  we  have  a  family  bond, 
and  in  our  common  science  we  are  held  as  members  of  a 
family.  The  state  of  many  salts  in  the  sea  has  never  been 
adequately  investigated,  but  certainly  the  salts  of  the 
Atlantic  Ocean  cannot  separate  chemists.  The  ties  of 
common  enterprise  bind  people  of  all  countries  together.  I 
have  derived  pleasure  frcm  the  interesting  address  of  the 
President  to-day,  and  I  propose  reading  it  to  my  colleagues 
at  home,  and  of  giving  them  an  account  of  this  represen- 
tative meeting  of  our  Society.  I  have  been  engaged  for  the 
last  20  years  in  the  work  of  chemistry  in  our  University, 
and  have  a  large  number  of  students  in  technical  chemistry 
who  make  the  Journal  of  this  Society  a  book  of  daily 
reference  in  their  studies.  Allow  me  ouce  more  to  thank 
you  for  the  honour  you  have  done  me  in  coupling  my  name 
with  this  toast. 

Prof.  Lang  (Toronto),  in  reply,  said  :  I  have  been  rather 
taken  by  surprise  in  being  called  upon  to  reply  to  the  toast 
of  the  health  of  a  section  of  this  Society  that  is  yet  unborn. 
The  Canadian  section  has  not  yet  been  born,  but  about 
40  members  of  the  Society  of  Chemical  Industry  resident 
in  Canada  have  indicated  a  wish  to  form  a  section  of  the 
Society.  The  development  of  the  resources  of  the  Dominion 
of  Canada  has  interested  me,  anil  is  interesting  a  great 
number  of  people.  These  resources  are  practically  illimit- 
able, and  what  we  want  is  people  to  develop  them.  AVe 
have  large  tracts  of  land  and  towns  with  but  few  men  in 
them,  and  there  is  no  subject  that  will  so  tend  to  develop 
the  national  resources  as  this  subject  of  chemical  industry. 
To  shew  how  generous  is  the  support  on  which  we  may 
rely,  I  may  say  that  the  Canadian  Government  recently 
brought  in  a  new  University  Hill,  in  which  it  took  over 
from  the  University  of  Toronto  all  the  management  of  the 
three  Chairs,  namely,  Geology,  Engineering,  and  Chemistry. 
The  Minister  said,  "Ask  for  what  you  want  and  we  will 
give  it  to  you-  Make  your  demands  large  enough,  because 
we  cannot  give  you  more  than  you  ask."  I  made  my 
estimate  about  four  times  what  it  was  before,  and  I  had 
it.  The  members  of  the  Society  resident  in  Canada  felt 
that  they  had  no  place  where  they  could  meet,  and  have 
been  exceedingly  envious  of  the  New  York  Section.  If  you 
honour  New  York  with  a  visit  in  1903,  although  we  have 
to  go  ten  hours  in  the  train  from  Toronto  down  to  New 
York,  we  shall  be  there.  The  chemical  manufacturers  of 
Canada  want  to  meet  together  on  some  common  ground,  so 
we  have  determined  to  ask  you  to  allow  us  to  form  a 
colonial  section,  with  its  seat  in  Canada.     I  thank  you  for 
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tin'  kind  way  in  which  yon  have  referred  to  me  ami  to  mj 
adopted  oountry.  [f  the  Society  does  come  to  N'»  \orh 
the  Canadian  Section  will  be  there  en  masse,  and  we  hope 
that   you   will   bring  all    the   visitors   to   the  Province  of 

I intario. 

The  compauy  then  joined  iu  singing  "  Should  auld 
acquaintance  be  forgot,"  and  then  dispersed  to  visit  the 
International  Exhibition. 


RECEPTION    am-    CONVERSA    [ON]     in     ihi     GlASGOVI 

Municipal  Bi  n  dinos. 

A  reception  in  honour  of  the  Society  "l  Chemical 
Industry  was  given  in  the  eveniug  by  the  Lord  Provost 
and  Corporation  in  the  Municipal  Buildings,  George 
Square.  The  guests  were  received  by  the  Lord  Provost 
and  magistrates,  and  spent  the  earlier  part  of  the  evening 
in  promenading  the  salons  and  corridors,  music  being  pro- 
vided by  Herr  [ffs  orchestra  and  by  the  band  of  the 
Glasgow  Highlanders.  A  vocal  concert  "as  given  later, 
m  the  Banquetting  Hall  by  the  Glasgow  Glee  Party. 
During  the  course  of  the  evening  also,  the  company  being 
assembled  and  the  Lord  Provost  presiding,  several  brief 
addresses  wen-  delivered. 

The  Lord  Provost,  in  the  name  of  the  Corporation, 
welcomed  the  guests,  remarking  that  it  in  any  city  the 
Society  of  Chemical  Industry  had  aright  to  expect  to  be 
received  with  co.diality,  it  was  in  Glasgow,  to  the  growth 
and  prosperity  of  which  the  chemical  industries  had  so  largely 
contributed.  Chemistry  had  not  yet  spoken  its  last  word  ; 
ihere  remained  for  it,  as  well  as  for  other  sciences,  very 
much  ground  to  be  covered,  and  the  cordial  welcome  they 
were  extending  to  the  Society  had  in  it  the  hope  of  still 
larger  and  more  fruitful  discoveries.  lie  was  glad  to  think 
that  some  at  least  of  the  munificent  gift  of  Mr.  Carnegie 
to  the  Scottish  universities  would  be  directed  towards  the 
further  equipment  of  chairs  of  chemistry.  Remembering 
that  he  had  the  honour  of  being  one  of  the  executive  of 
the  Carnegie  Trust,  it  was  not  for  him  to  make  any  state- 
ment on  the  subject,  but  he  not  only  cherished  the  hope, 
but  desired  to  express  the  conviction,  that  one  of  the 
results  of  the  benefaction  would  be  to  stimulate  effoits  to 
develop  all  that  was  within  the  reach  of  chemical  scientists, 
and  enable  them  to  prosecute  investigations  into  yet 
undiscovered  fields. 

Mr.  Swv\,  in  acknowledging  the  cordial  welcome 
extended  to  the  Society,  remarked  that  in  nothing  is  change 
and  progress  more  strikingly  apparent  than  in  connection 
with  chemical  industry.     In  coming  to  Glasgow  again  after 

a   considerable  interval,  1 bserved   the   signs  of   many 

changes  in  the  city.  He  noticed  that  electricity  was  now 
largely  used  for  light  and  traction.  He  remembered  that 
20  years  ago  he  had  difficulty  in  getting  for  the  purpose 
of  an  experiment  a  comparatively  small  electric  current. 
Now,  if  he  want' d  a  thousand  times  as  much,  he  would 
have  no  difficulty  in  getting  it.  That  fact  told  him  of  the 
appreciation  on  the  part  of  the  people  of  Glasgow  and  the 
Municipality  of  Glasgow  of  the  advantages  to  be  derived 
from  the  utilisation  of  the  resourc  IB  of  science. 

Loud  Overtoun  also  acknowledged  the    hospitality   oi 

the  Corporation  to  the  Society.  The  Corporation,  he  said, 
had  shown  their  appreciation  of  the  furtherance  of  science 
in  all  its  aspects,  and  it  was  gratifying  to  know  that  there 

aed  in  the  near  future  the  likelihood  of  the  chairs  of 
science  in  Glasgow,  espe  siallj  in  regard  to  chemistry,  being 
Still    further   strengthened.       The   presence  of  the   Society 

1  bemical  Industry  in  Glasgow  showed  that  scientific 
knowledge  was  being  turned  to  practical  account.  Glasgow 
owed  a  great  deal  to  the  various  industries  which  had  their 
roots  in  the  science  of  chemistry.  Referring  briefly  to 
what  he  described  as  the  trials  that  had  to  be  faced  in 
connection  with  the  chemical  industry,  his  Lordship 
I    among   others   the   disappointments   that   often 

rcsnltedfr ixperiments  and  the  difficulty  of  complying 

with   the   regulation^  as    regards  the  emission  of   smoke. 

there   were  the  large  number  of  alkali  and  factory 

inspectors,     lie  would  like  to  speak  very  kindly  of  those 


gentlemen,  because    while    they  discharged  their  duties 
experience  was  that  they  were  always  fair  and  com  torn 
all  their  dealings  with  manufacturers.     Sometimes  they 
to  speak  plainly,  hut  manufacturers  were   prepared  tu  It 
to    them,  because  the  inspectors    had   the    llnpp\     I 
trying  to  carry  manufacturers  with  them  in  any  su 
they  had  to  make.    There  vverealso.  his  Lordship  rental 
the  difficulties  of  strikes,  the  high  price  of  coal,  uud  m L 
other  trials  I  hat   vexed   the   souls  of  those   engaged  iu  ,( 
chemical  industries.      ISut    ihey  must  he  content  to  taki  i 
had  times  with    tin     good,  and   hope    that    on    the  ave  t 
of  vents  the  conditions  would  not  be  so  trying  as  they 
at  present. 

Sir  Gkoki.e    Krii  v   and  the   Chairman    of  the  Sco it 
Section,  Sir  Robert  Pullaii,  also  spoke  briefly, 

On  the  suggestion  of  Sir  John    Nkii.son    li  nn 
a  vote  of  thanks  to  the  Lord  Provost  was  passed  form 
interest  he  had  taken  in   promoting  the  success  of  tie 
of  the  Society  to  the  city. 


VISITS  TU   WORKS  AND  PLACES  of    Liu 
INTERKST. 

SECOND  DAY'.— Thursday,  July  25tb 
WuLLrAitK  Brewery  (Messrs.  F.  &   II.   Ji 
Leader.-  Dr.  W».  Frew. 

This  brewery,  which   covers   a    large   area  iu  the  c;i    | 
of  Glasgow,  was  founded  i:i  the  end  of  the  18th  centii 

As    the   brewery   is  complete   within  itself,   the    v  >. 
had  an    opportunity    of    seeing    the    whole    pro* 
the    malting   of   the    barley    to    the    final    buttling 
beers. 

The   principal    raw    material,   barley,   has   t.. 
before  it  can  be  used  iu  the  brewery,      fin    m 
consists  in  steeping  the  grain  in  water  for   BO  to   "i 
after  which  it   is   laid  out    in    shallow  heaps  on  the  n  I 
floors,  in  order   that   it  may  germinate       During  the  I 
11!    days  devoted  to  germination,  the   grain 
turned,  so  as   to  supply  the   necessary  oxygen  and  |    ■ 
the  temperature  of  the  heaps  from  rising  much  abovi 
After  germination,  the   green    malt   is  dried  and  ei  I 
suitable  kilns  at  temperatures  varying  from  l?0 
according  to  the   kind  of  malt   required.      I 
removal    of   the   rootlets,   and    storage  for  some   ' 
ground    and    subjected    to     the    action    of    warm  n 
(mashed),   whereby   the    starch    is   converted   into  in 
and   dextriiis  by   the  action  of  tin    diastase  pn 
limit.     Tin-    wort,   or   liquid    resulting  from    i1 
drained    off  and    boiled    for  some    time   with   the  r  ll 
quantity    of   hops,    after    which    the    exhausti 
strained    off    and    the  boiling    liquid    cooled   down 
m  'essary  temperature  for  fermentation. 

From  this  stage  there  are  very  marked  diffi 
treatment  of  the   hopped  wort,  according  to  ' 
the  final  product.     In  the  case  of  pale 
wolt  is  cooled  down  to  a  temperature  of  about  Go    I  | 
is  added,  and   the   primary   fermentation 
three  days.     The   yeast   appears   as  a   sc   m 
the  fermenting  liquid,  and  is  skimmed  oil   for 
Winn  the  primary  fermentation  iscomplel 
is  nicked   off  into  barrels  or  vats  along  with  .'■  ]"• " 
of   dry  hops,  and   is  there  allowed    to  mature  and     '■ 
the    necessary    secondary    fermentation 
from  55°  to  60°  V. 

The  wort    for  the  Lager  and  Munich  bi 

hand,    is  ded   down   to   a    temperature   ■■'    IS     I 

entering  the  fermenting  tuns,  and  the  primary  fermi 
which  occupies  8   to    12  days,  is  conducted  at  teni|M 
ranging  from  43°  to  51°  F."  The  yeast,  in  th 
as  a  compact  layer  on   the    bottom   of   tl 
and    is,    in    consequence,    known    as    bottom   fern 
yeast.      W'tcr  the   completion  of   the  primary 
the  beer  is   tun   otl    into   large  ston 
undergoes  its  necessary  after-fermentation  at 


n|j  r.Nit.i 
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irly  approaching   1 1 1  •  ■   freezing  point.      During  this   long 
I  uool  ripening,  the  Lager  and  Munich  heers  accumulate 

-:iry  earl lioxide  ami  develop  their  characteristic, 

1:1111  flavours. 

iVitliin  the  walls  of  Wellpiirlt,  ihcro  are  the  pale  ale  and 
ut  breweries,  as  well  as  the  German  brewery  for  the 
taction  of  the  well-known  Lager  and  Muuieh  beers  of 
.  firm.  There  are  also  large  ami  eomplete  mailings  for 
production  of  the  different  malts  required  ;  a  large 
tliog  and  packing  department  ;  cooperage  and  box- 
iiog   department;    also    smiths,    joiners,    printers,    and 

di  -men  m    essarv  for  the  conduct  of  the  brewery. 
he  products  of  the  firm  include  all  kinds  of  ales,  stouts, 
porters   for  consumption    at   home   and  abroad,   and 
man    Lager     and    Munich    (brown)    beers,    which     arc 

red  exactly  as  in  Germany,  and  are  said   to  I equal 

to   the   well-known    German   beers,    light    in 
holie  strength,  wholesome,  and  palatable.'' 

the  party   bad  inspected  the  works  and   processes, 
hospitably  entertained  to  luncheon  by  the  firm, 
the  in. .t i  in  of    Mr.  Newlands,  seconded  by  Dr.  John 
(,  a  vote  of  hearty   tiiauks  was  accorded   to  their  hi.sts 
-1  tors. 

The  Britannia  Pottery  (Messrs.  Cochran 
and  Fleming). 

Leader:  Mr.  J.  Arnold  Fleming. 

tin  Pottery  was  established  in  185(5.     It  is  at 
■in-  of  the  largest   works  of  its   kind  in  Scotland, 
over    10,000  square  yards,  and   employing    over 
rkers.     The  pottery  supplies  goods  to  all  parts  of  the 
pecially  to  t  'anada  and  South  America,  and  has  au 
■ntput   of  1,000,000  pieces   per  week.     From   the 
11  for  the  "  seggars  "  to  the  crates  in  which  the  goods 
■  1.  everything  is  manufactured  in  the  works,  and 
coal,  of  which  30  to  40  tons  are  consumed   daily, 
iw  materials,  are  obtained  from  external  sources, 
materials  employed,  are  Cornish   stone,  contaiu- 
which  helps  to  bind  the  clay  firmly  together,  and 
lined  from  France.     The  latter  material  is  calcined 
iug  used.     These  are  finely  ground,  levigated,  and 
1    111  water,  the  proportions  of   the    ingredients  being 
■1  by  the  quality  of  the  ware  to  be  produced.     The 
-    then    run    into    tubs    containing   the    requisite 
'  ball  clay  from  Devon  and  kaolin  from  Cornwall, 
mixed    with    water.     From  these  the  material 
ato  filter  presses,  in   which   the   excess   of  water  is 
1  nut.     The  clay,  which    is  now  in  a  plastic  state,  is 
•■  i  tn  the  pug  mills,  from  which  it  issues  in  elongated 
tea  use,  and  is  hoisted  in  trucks  and  delivered 
■■iter.     For  the  production  of  round  pieces  of  ware. 
plates,  saucers,  and  cups,  the  clay  is  worked  up  on 
:  whilst  cv.il  pieces,  such  as  cover-dishes,  vases,  and 
•I  laments,  are  formed  in  plaster  moulds;  the  various 
>f  fixing  bandies,  spouts  on  teapots,   &c,  are 
I  carried  out.     The  ware  is  now  in  the  "  green  " 
When  dry  it  is  taken  to  the  kilns  and  placed 
clay    compartments  called  "seggars,"   where   it    is 
nil  days  at  a  temperature  of  about  3,000°  F.  ; 
g  product  is   termed  "biscuit-ware"      This   is 
ins  printed  and  painted  with  undergbt/e  Colours, 
lieh  it  is  dipped  into  ground  glass,  again  placed  in 
-   -,    knd  fired  in  the  so-called  "glost"   kilns,  some 
tain  over  300,000  pieces.     In   these   kilns  the 
separated  by  small  pieces  of  baked  elav  of  various 
ed  "thimbles,"  "saddles,"  "devils,"  "stilts," 
«C,  which  are  made  on  the  premises.    Finer  ware, 
"  semi-china,"   is    now   decorated,  after   passing 
u    the  glost  kilns,  with  gold  and  colours,  to   give   the 
tine  effects  seen   in   expensive  articles  of  various 
Ins  Royal  semi-china   has   the   fineness  of  china, 
order  and  more  durable,  although  not  translucent. 

I  on   the   glaze   is   now  largely   practised,  as  the 

•re  finer  and  of  a    more  delicate  tone  than  those 

njbie.     The  colour   is  rubbed   into  a  pattern   on 

opper  plate  heated  by  steam,  a  piece   of  line 


(issue  paper  is  placed  on  the  plate,  and  the  whole  is  passed 

through  a  press.  The  paper  on  which  the  pattern  is  thus 
printed  is  then  cut  into  shanc,  firmly  pressed  on  the  ware, 
ami  finally  washed  off,  leaving  the  pattern  printed  on  Ihe 
ware.  The  painting  and  further  decorations  are  now  com- 
pleted, and  the  ware  is  fired  For  about  20  hours  in 
"  inutile  "  kiln.  In  some  eases  several  firings  are  111  cessai  ) 
for  the  production  of  the  required  richness  of  decoration. 
The  decorative  work  is  carried  out  by  a  staff  of  designers, 
engravers,  and  modellers. 

Amongst  the  varied  classes  of  ware  manufactured  in  the 
Britannia  Pottery,  the  following  nun  be  specially  men- 
tioned :  —  Familiar  articles  for  household  use,  such  as  tea 
and  dinner  sets,  &e. :  dairy  ware;  tiles  for  decorative  pur- 
poses; tine  white  ware  for  use  in  ships  of  all  classes  and 
for  holding  preserves,  &c. ;  in  addition  to  the  large  variety 
of  goods  required  for  the  supply  of  American.  (  olouiaj, 
and  Eastern  markets.  Of  special  interest  is  the  revival  of 
the  manufacture  of  "Royal  Marie"  ware,  originally  made 
in  Staffordshire,  the  production  of,  which  has  not  been 
I  extensively  practiced  since  l74o. 

After    their   inspection    of  the  works  ami    processes,    th( 
visitors  were  hospitably  entertained  to  luncheon  by  the  firm. 


Corporation  Sewage  Pi  rimcation  Works, 

Dalmaunock. 

Leader:  Mr.  M.  A.  Parker. 

The  main  sewer  from  the  city,  7  ft  u'  in.  in  diameter,  is 
brought  down  the  centre  of  Swanson  Street  and  led  into 
the  entrance  chamber,  which  is  1  7  ft.  x  9  ft.  x  16  ft.  1  in. 
deep,  and  situated  at  the  uorth-west  corner  of  the  precipita- 
tion tanks.  On  the  east  side  of  the  chamber,  in  front  of 
thne  1  -ft.  penstocks,  there  is  a  wrought-iron  grid,  :;  in. 
wide,  to  catch  heavy  floating  matter.  From  this  chambi  r 
the  sewage  is  taken  into  the  machinery  building  by  three 
4  ft.  x  4  ft.  invert  channels  placed  underneath  the  precipi- 
tation tanks  and  aerating  beds  to  the  west  side  of  the 
catchpits,  where  it  has  to  pass  through  three  4-ft.  rotary 
screens  made  of  cast  steel,  the  bars  of  which  are  |  in  apart. 
It  then  flows  into  the  5-ft.  feed  channel  on  the  west  side  of  the 
catchpits.  The  level  of  this  channel  is  18ft.  Gin.  below  the 
floor  line.  Lifting  plates,  4  ft.  x  6  in.,  are  securely  attached 
every  4  ft.  to  the  rotary  screens  for  the  purpose  of  taking 
Up  all  floating  matter  and  depositing  it  into  a  wrought-iron 
trough  placed  in  front  at  a  depth  of  10  ft.  t>  in.  below  the 
floor  line.  The  rubbish  bete  collected  is  passed  into  a 
square  wrought-iron  self-tipping  bucket,  which  is  daily 
emptied  into  the  destructor  furnace.  The  screens  work  at 
an  angle  of  45°,  and  make  14  revolutions  per  minute. 

The  sewage  flows  from  tbe  5-ft.  channel  into  the  two 
catchpits,  each  of  which  is  47  ft.  10  in.  long  by  '20  ft.  broad 
and  10  ft.  deep.  The  bottom  of  the  catchpits  at  the  elevator 
trough  is  28  ft.  6  in.  below  the  floor  line,  and  rises  to  the 
north  and  south  end  walls,  which  enables  the  soft  material 
to  eotue  gradually  forward  to  the  elevator  trough,  the 
bottom  of  which  is  33  ft.  6  in.  below  the  floor  line.  The 
solids  are  raised  by  tbe  elevator  buckets  into  a  railway 
waggon  on  the  floor  level.  Each  catchpit  can  be  worked 
separately  as  may  be  required.  The  sewage,  free  from  the 
heavy  matter,  then  flows  from  the  catchpits  into  a  10-ft. 
channel  on  the  east  side,  leading  to  the  pump  well,  the 
depth  of  which  is  31  ft.  I  in.  below  the  floor  line. 

The  suction  pipes  from  the  centrifugal  pumps  are  led 
down  to  within  15  in.  of  the  bottom.  The  water  is  raised 
through  these  into  a  3-ft.  9-in.  cast-iron  pipe  placed  against 
the  south  wall  of  tbe  pump  room,  through  which  it  flows 
into  the  mixing  pit,  where  the  chemicals  are  introduced. 
Sulphate  of  alumina  and  lime  are  the  pieeipitants  at  present 
used,  in  the  proportion  of  two  of  the  former  to  one  of  the 
latter.  The  quantities  used  vary  according  to  the  nature  of 
the  sewage. 

There  are  two  18-in.  and  two  IS-in.  pumps,  with  a  total 
of  350  horse-power,  capable  of  raising  1  [  million  gallons 
per  hour.  The  two  6-iu.  pulley  pumps  on  the  east  side  of 
the  pump  room  discharge  the  sewage  into  the  lime  mixers 
over  the  sludge  tank. 
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ips  arc  driven  from  the  main  Hue  of  shafting, 
which  is  operated  from  the  engine  room,  where  there  are 
two  pairs  of  oompound  condensing  engines,  each  of  ISO 
borse-powi  I  ■  ■  -■■  engines  drive  all  the  shafting.  There 
dynamo  in  the  engine-room  which  gives  a  current  of 
130  amperes  at  110  volts.  There  i-  also  one  compound 
wound  dynamo,  to  give  850  amperes  at  110  volts,  situated 
in  the  pump  room.  Either  of  these  can  supply  the  whole 
light  for  the  works.  There  are  35  arc  lamps  of  5  amperes 
each,  and  160  incandescent  lamps  of  88  and  16  candle- 
power. 

The  precipitated  sewage  water  is  used  for  the  condeusers. 
[leaving  the  sewage  wateral  the  mixing  pit,  which  is  10  ft. 
8  I-.  with  a  centre  tongue  going  down  to  within 
:;  ft.  6  in.  from  the  bottom,  the  sewage  mixed  with  the 
chemicals  passes  under  this  tongue  into  an  outlet  channel, 
Ft.  6  in.,  which  leads  to  the  feed  channels  of  (he 
precipitation  tanks. 

The  mixing  pit  is  situated  in  the  south  cast  corner  of  the 
main  floor,  over  the  catchpits. 

The  sludge  from  the  precipitation  tanks  is  brought  into 
the  works  by  a  ti-ft.  t!  in.  main  channel,  starting  at  a  depth 
of  17  ft.  4  in.  from  the  west  wall  of  the  sulphate  of  alumina 
room.  This  channel  rises  3  in.  in  1 00  ft.  till  it  reaches  the 
front  of  the  west  section  of  the  precipitation  tanks.  There 
is  a  sludge  channel,  3  ft.  3  in.  wide,  in  front  of  each  section 
of  the  precipitation  tanks,  with  a  fill  of  3  in.  to  the  100  ft., 
into  the  main  channel,  through  which  the  sludge  runs  by 
gravitation  into  the  sludge  lank,  which  is  under  the  sul- 
phate of  alumina  room.  This  tank  is  4i>  ft.  x  40  ft.  x 
21  ft.  below  the  floor  line.  The  liquid  sludge  is  raised  from 
t bi-  tank  by  a  6-in.  centrifugal  pump  into  three  sludge- 
settling  tanks  and  allowed  to  precipitate.  When  50  per 
cent,  of  the  water  is  run  off  iuto  the  pump  well,  the  pre- 
cipitation sludge  is  then  drawn  from  these  tanks  into  a  tank 
46ft  loii.  ■  23.  ft.  helow  the  floor  line  under  the  lime- 
mixing  room.  In  the  north-cast  corner  there  is  a  low- 
pressnre  sludge  rani  :><.)  ft.  below  the  floor  line,  capable  of 
holding  1,800  gallons,  through  which  the  sludge  is  raised 
by  compressed  air  into  the  two  slu.lge  mixers  at  the  ea-t 
wall  of  the  lime-room.  Here  hot  lime  is  added  to  the 
•lodge  to  facilitate  the  pressing. 

In  ttu'  low  floor  of  the  sludge-receiving  room  there  are 
four  high-pressure  rams,  each  holding  900  gallons.  The 
sladge  runs  from  the  mixers  by  gravitation  through  a  6-in. 
cast  iron  pipe  into  these  ranis,  from  which  it  is  raised  by 
compressed  air  at  100  lb.  to  the  square  inch  into  the  sludge 
presses.  When  this  air  has  blown  the  sludge  from  the 
high-pressure  rams,  it  i-  then  transferred  into  the  large  low- 
pressure  ram  in  the  north  east  comer  of  the  sludge  tank, 
thereby  effecting  a  saving  of  fully  St)  per  cent,  of  compressed 
air.  by  raising  sufficient  sludge  into  the  mixers  to  again 
recharge  the  high-pressure  rams.  To  duplicate  the  high- 
pi. --un  rams  there  is  a  horizontal  duplex  pump,  with  11 -in. 
cylinder,  7,',-in.  pump,  10-in.  stroke,  capable  of  discharging 
50  tons  per  hour  of  crude  sludge  against  100  lb.  pressure. 
This  pump  can  draw  direct  from  the  sludge  well  or  from 
the  sludge  mixers.  The  compressed  air  is  made  by  two 
high-pressure  engines  to  the  north  of  the  rams,  where  then- 
is  also  a  duplex  steam  pump  for  feeding  the  water  into  the 
boilers.  To  the  south  of  the  rams,  there  is  a  bath-room  for 
the  employ  - 

in  the  press-room,  on  the  to],  floor,  there  are  12  sludge 
presses,  sevi  n  of  which  hold  "25  cwt.  each  and  live  32  cwt. 
each,  when  fully  charged,  making  a  total  of  IC  tons  15  cwt. 
of  pressed  sludge  cake  each  round  of  the  presses.  This  sludge 
-  dropped  through  shoots  in  tin-  floor  on  to  an  endless 
band  or  conveyor,  1 15  ft.  long,  which  convey  s  and  discharges 
it  on  to  a  set  of  breakers,  where  the  cake  is  broken  up  a- 
it  fall-  into  the  railway  waggons,  which  are  immediately 
underneath.  From  this  band  or  conveyor  the  pressed  cake 
be  conveyed  automatically  into  the  drying  machine, 
which  reduces   the   moisture    <•>  15  per  cent.;    it  is  then 

ued,  disintegrated,  and  put    up  in  bags,  and  sold  as  the 

"  Globe  Fertiliser  Sewage  Manure." 

In  the  boiler  shed,  to  the  north  of  the  sludge-receiving 
loom,  there  arc  six  28  ft.  •  7  ft.  Lancashire  boilers.  The 
working  pri  I  0  lb.  per  square  inch.     The  fuel  used 


is  the  coke  from  the  filtration  beds  when  ii  iuu 
too  dirty  for  filtration  purposes.  There  is  no  difficult' 
keeping  up  steam  with  this  fuel.  At  the  north  ent 
sh.-d  there  is  a  Babcock  and  Wilcox  cconoiniser,  thi 
which  the  feed  water  is  pumped  into  the  bailers  ill 
North  of  the  engine  room  there  is  ;i  workshop  t„r  , 
di  -  essary  repairs. 

Returning    to    the    sewage    water  as    it    enters  lie 
channel;  to  the  precipitation  tanks  at  the  north-easl 
it    can   be  directed    into   either   the    eastern   or   the 
double  feed  channels  to   the   tanks.      In  each   section  Ira 
arc    l:>    tanks.   50    ft.    ■    III    ft.,   capable  of   holding 
galls,    each,  also  nine  recently  added    tanks  100  ft. 
capable   of  holding  190.000   gallons   each,  making  in 
precipitation   Link   eipa:ity    of  nearly    ~ix    million 
The  50  ft     ■    40  ft.  tanks   me    worked  on    what  is  , 
Uinler-siirfuci     Continu  mx    i'lmr    System,  which   i- 
great    satisfaction.      The  whole    of    the    42    tanks 
worked   on    the    intermittent    system   if  required,  wlie    n 
clear  water  has  been  drawn  off  by  the  water  dra 
sludge     is    passed    through    a    12-in.    disc    val 
3  ft.  3-in.  underground  channel,  and  flows    into  tin 
tanks,  as  previously  explained. 

The    water    from    the    precipitation    tank-    pa 
17-ft.  6-in.  channel  leading  to  the  filtering   bed-.  « 
on     the     west     side     of    Swanstou    Street.     Thi 
siphoned   through   below  the  street  in    three  cast-iro 
and  lies  into  a  2(>-ft.    main   channel,  from   which  ll 
four  5-ft.  channels  branching  off  to  distribute  tic  « 
the    filters.      There    are    2o    downward    coke    filters 
40  ft.  x   10  ft.  x  3  ft.  6  in.,  through  which  the  wane 
and  rises  in  a  3-ft.   open  channel.     It   agaii 
through   the   40    sand   filters,   each  being   40  ft.   - 
2  ft.  .')  in.     The  sand  in  these  filters,  when  it   b 
on  the  top,  is  washed  with  precipitated  sewage 
flows  by  gravitation    to   the   sand-washing    machini  I 
thereafter    the    sand    is     used    over    and    ovei 
addition  to  the  above  filters,  there  is   a  land  filter, 
in  extent,  on  to  which  the  effluent  can  be  passed  if  re.  rt 
The  water  then  passes  into  a  20-ft.  effluent  channel,   ■ 
through  five  flap  valves  into  the  outlet  chambi  r, 
into  the  Hiver  Clyde.     The  works,  as  they  at  present  ■ 
can    deal    with    15.000,00(1  gallons   of    sewage   pel    i  . 
about  one-fourth   part  of  that  of  the   entire  city;  li   ' 
works   can  be  extended   to  treat   twice  that  quantity   I 
area  drained  into  these  works  is  3,165  acres,  with  ;i 
population   of   265,000.      The   buildings,   railway 
tanks,  and   filtering  beds  cover  an  area  of  19 
28  purchased  and  available.     The  land  cost 
the  buildings,  tanks,  and  machinery  an  additional 
=    13-UOOi.  in  all. 


Corporation  Electric  Power  Statu 

Leader:  Dr.  W.  C.  ANDERSON. 

Ground.  —  The  site  of    the  generating  station  <   | 
chased  in   May  IS'j;).      It   extends  to   18,99 
site  is  eminently  suited  for  the  purpose,  l)3ing 
one     side    by    the    Forth    and    Clyde    Canal, 
abundance   of  water  can  be  obtained  lor 
poses.     Iloth   the  Caledonian   and   North    Bril 
Companies   have    sidings   connected    with   tin'  out- 
bunkers,  which  will  be  convenient  for   the  bam 
The  coal  hunkers,  which  are  built  on  thi 
wall    of  tin-   boiler   house,  have    a   capacity  of 
tons.      Eli  (trie  locomotive  cranes  are  used  for  ( 
tipping  the  coal  wagons  ill  the  sidings. 

Ruildinys. — The  main  building  consist 
woik,  comprising  about   1,300  ton-  of  steel, 
the   roof   independently  of  the   walls.     Stanchions 
into  the  walls,  which  are  of  plastic  clay  brick,  fa p 
terra-cotta  bricks  on   the  outside,  and   ■ 
grey   enamelled    bricks    on    the    insidi        Thi 
•_'4  I  It.  long  by  200  It.  broad.     It  is  divided  int 
The   east    bay,  forming   the    boiler  room,  is  -'• 
81    ft.   wide  ;"  the  centre  hay,  forming  the  ongini 
211  ft.  long  by  75  ft.  wide;   and   the    west  h'. 
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Mary  plant,  is  24-1  ft.  long  by  40  ft.  wide.  The 
,„  chiiuncv  stacks  arc  2G3  ft.  in  hciglil  from  the  ground 
«rel. 

Plant. 

Boiler  Room. —  In  the  boiler  room   there   arc  l(i  Bubcock 
I  Wilcox  watei  tube  boilers.     They  arc  divided  into 
tteries  of  two  boiler?  each  -four  b  itteries  on  each  • 
boiler   room.      Each    boiler    i-    capable   of    producing 
|b.   of  ~t.  ;im   per  hour   at   a    working   prcssi 
k  rsquarc  inch.     'I'bc  furnaces  arc  fed  by  mech 
i   ill,-   new  Bubcock   and    Wilcox  chain  grate  type 
bunkers   on  the   top  of  the  boilers  cnuliold  2,40,) 
,il  conveyors  can  deal   with  .')0   tons  per  hour. 
imuticaily  weight  d   as   it   passes  through  the 
,io    I  he    furnaces.     The     mechanical    stokers    arc 
,  two   30-h.p.  electric    motors       Two  water-st" 
the   boilers   arc   placed   on  girders    between    the 
chimneys       I'hese  tanks  hold   18,000  galls,  each.     The 
imisers  are  capable  of  dealing  with  12,000  galls. 
i|ccd  water  per  hour. 

,»gbu  Roma. —  in  the  engine   room  there   are   four  main 

S'os.   land:!    being    American,    and    N'os.  3  and  4 

Each  of  these  eDgincs  is  designed  to  operate 

.li.p.  at   it*  normal  rate  of  working,   but  is  capable 

;in:    ,i,i  nil    i.b.p.    at    T.*i    revolutions    per  minute. 

mi  consumption    is  about  14  lb.  per  b.h.p.  per  hour. 

s  one  high-pressure  and  there  are  two   low-pressure 

-  iD  each  engine.     The  diameter  of  the  high-pressure 
is  4-J  ins.,   and   that   of  each  of  the   low  pressure 

-.  C2  ins.  The  diameter  of  the  shaft  through  the 
the  fly  wheel  is  30  ins.  The  fly  wheel  is  24  ft.  in 
and  weighs  over  120  tons.  The  weight  of  each 
ouiplete  is  about  700  tons.  Measured  over  all.  each 
.  4:>  It.  long — or  52  ft.  including  the  fly  wheel   and 

-  3a  ft.  high,  and  24  ft.  deep  from  back  to  from. 
eh    engine     is    directly    connected    to     a    three-phase 

:.  designed  for   an  output   of  2, .ion  kilowatts   at   a 

of  8,500  volts.     The  weight  of  the  revolving  fields 

h  machine,  nearly  38  tons,  while  that  of  the  anua- 

its  ring  frame  is  44  tons.     The  geuerator  complet, 

II)  90  touts. 

addition   to    the    four   main   engines,   there   are   two 

engines  of  the  vertical  cross  compound  type,  each 

i.h.p.,   but    capable  of  developing  i, 000  i.b.p.     The 

each   of  these    engines  is  122  tons.      Each  of  the 

ctly  coupled  to  a  50u-volt  dynamo  of  600  k. w. 

These    two   units   are    for   driving  the  auxiliary 

and  for  supplying  power  and   light  to  the  car  depots 

,he  night, 
ueen  the  auxiliary  engines  and  the  switchboard  there 
x   exciter   engines    and  dynamos.      Each  of   thes. 


-  has  a  capacity  of  So  i.h.p.  running  at  300  revolutions 
mute.  These  machines  are  used  for  exciting  the  field 
main  generators. 

two  electric  cranes    in    the   engine   room   are    each 
c  ,>f  lifting  50  tons. 
Ij  switchboard  is    placed  on   the   north  gable  wall,  and 
f  four  generator  panels,  six  panels  for  the  sixexciter 
Br  inter-connector  panels,  anil  20  feeder  panels, 
'  the  instruments  and  appliances.    The  whole  switch- 
in  ana  of  1,500  sq.  ft.  of  marble. 

|  ilimy  Room. — In    this   room   there  are  five   surface 

■i  rs  -  one  for  each  of  the  four  main  engines,  and  one 

inxiliarv  aul  six   exciter  engines.      Each   of  the 

an  condense  00,000  lb.  of  exhaust  steam 

i  the  -mailer  condenser  24,000  lb. 

lour  centrifugal   circulating  pumps,   having  a 

240, sialls.   per  hour,  and   one    with   a 

■  galls, 
four  air  pumps  of  the  Edwards   type,  with  a 
iy  of   00,000  lb.    of  exhaust    steam    per   hour, 
-  with  a  capacity  of  24,000. 

Four  boiler  feed  pumps  capable  of  delivering 
per   hour.      The   boiler  feed  steam  pump  is 
"f  delivering  10,000  galls,  of  water  per  hour. 


The  electric  crane  in  this  room  can  lifl    30  tons.     All  thi 

auxiliary  plant  is  electrically  driven. 

Carpei   Works   oi     Messrs.  Jas.    Innnaux    win  I 

(  rRERNHE  ID. 

Leader:  Mr.  Geo.  Lean. 

Ih,  manufacture  carried  on  is  that  of  carpet  weaving. 
The  tinn  ha-  three  factories, situated  respectively  in  \\  illiani 
Street,  Greenhead;  West  Street,  Bridgeton ;  and  Crown- 
point  Road,  Mile- End. 

The  manufacture  of  Axmiuster  carpets  and  rug-  on  the 
"  chenille  "  principle  was  first  shown.  Here  the  worsted 
which  is  to  form  the  surface  of  the  carpet  is  fir-t  woven 
into  a  many-colon  i  ,il  cloth,  which  is  subsequently  cut  into 
chenille  strips,  and  these  arc  finally  interwoven  with  the 
carpet  to  form  the  surface  pattern. 

Another  method  of  weaving  Axinin-t,i  carpets  is  also 
employed  by  the  firm.  This  any  be  called  the  ••  tufting  " 
5S.  Here  no  chenille  i-  used,  but  tufts  of  wool  are 
drawn  from  prepared  bobbin-  and  inserted  in  the  carp,  t 
a<  it  is  being  woven  by  ingenious  mechanism  attached  to 
the  loom. 

The  processes  of  designing,  dv  eing,  colouring,  and  finishing 
were  also  inspected. 

The  weaving  of  Brussels  ami  Wilton  carpets  «as  after- 
wards shown.  In  these  fabrics  the  loom  employed  is  of  the 
Jacquard  type.  The  pattern  is  produced  by  the  warp 
threads,  which  are  vtcien  over  wires.  These  wires,  being 
afterwards  withdrawn,  leave  a  loop  pile  surface  which  is 
designated  "  Brass,  Is.  '  The  wires  may  be  furnished  with 
knives  at  the  ends,  in  which  case  the  loops  are  cut  as  the 
wire  is  withdrawn,  and  a  cut  pile  or  "  Wilton  "  carpet  i-  tin 
result. 

A  luncheon  was  provided  for  the  visitors,  by  kind 
invitation  of  the  firm. 

The  Ardgowak   Distillers    (Tbe  Ardgowan 
Distillers  Co.,  Ltd.,  GrernockI. 

Kinder:  Dr.  W.  s.  Squire. 

The  Ardgowan  Distillery,  the  building  of  which  was 
commenced  in  1890  and  completed  in  1898,  is  equipped 
with  the  most  modern  labour-saving  appliances. 

From  the  grain  stores,  which  are  capable  of  accommo- 
dating 4,015  tons  of  grain,  the  grain  passes,  by  mean-  ol 
elevators  and  travelling  belts,  to  the  mill,  where  it  is  ground 
by  means  of  five  pairs  of  stones  and  several  Buuiford  and 
Corbett  rapid  grinding  mills. 

A  mixture  of  several  varieties  of  grain  is  employed;  to 
the  mixed  grain,  malted  barley  is  added  in  the  proportion 
of  3  to  4  parts  of  the  former  to  1  part  of  tbe  latter,  for 
the  production  of  this  malt,  300  quarters  of  which  are  used 
weekly,  the  barley,  after  steeping,  is  allowed  to  germinate 
in  cylindrical  drums,  which  are  kept  revolving  slowly,  the 
temperature  being  regulated  by  means  of  a  current  of  cold 
moist  air  which  is  drawn  through  the  drums  When 
germination  is  sufficiently  advanced,  the  malt  is  passed  into 
diving  drums,  where  it  i-  dried  by  a  current  of  hot  air 
drawn  through  the  malt  in  the  drums  from  a  coke  furnace. 

The  crushed  maize  is  conveyed  to  the  maize  ton.  where 
it  i-  boiled  with  water  :  after  it  has  been  boiled  sufficiently  , 
it  is  run  off  into  the  mash  tun,  where  it  is  thoroughly 
mixed  with  its  proportion  of  malted  barley  at  a  temperature 

of  al >    C.     After  some  time  ii  is  run  off,  and  a  second 

supply  of  water,  heated  to  about  65°  C.,  is  added,  and  the 
whole  is  thoroughly  stirred  up  ;  the  mixture  is  then  allowed 
10  stand,  to  ensure  the  conversion  of  the  starch  into  Bugs 
through  the  agency  of  the  diastase  of  the  malt.  The  cold 
wort  is  then  pumped  into  the  fermenting  vats,  where  it  is 
mixed  with  yeast. 

Tie  fermenting  plant  consists  of  1 1  "  wash  backs "  and 
two  "  vvash  chargers,"  having  a  total  capacity  of  500,000 
galls. ;  from  these,  when  fermentation  is  complete  (an 
operation  which,  kists  from  four  to  five  days),  the  wash  is 
pumped    through    a    "Coffey"    still    capable    of    distilling 
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galls,  "t  w.i-li  per  hour.  The  spent  wash  from  the 
still  is  run  into  v;its,  which  are  six  in  number,  with  a  total 
capiat]  of  540.000  galls  .  ami  tin  sediment  is  allowed  to 
settle  ;  it  i-  then  filtered  off,  ami  finds  a  read]  -ale,  as  does 
also  the  dried  grain,  as  cuttle  food. 

Warehouses  bave  been  erected  tor  the  ace  mmodation  of 
abou'  galls,  of  spirits. 

hi  Squire  met  tin-  party  at  St.  Enoch  Station,  accom- 
panied liis  \isitor-  to  the  Distillery,  and  there  explained  tbe 
processes  to  them, afterwards  entertaining  them  to  luncheon. 
Alter  lunch  a  cordial  w>te  of  thanks  to  Dr.  Squire  was 
proposed  by  Mr.  Tyrer,  seconded  by  Mr.  W.  F.  lieid,  and 
carried  bj  acclamation. 

Glasgow  Cathxdbal. 

Leader;   Mr.    P.    UacGBXOOB   I  iiw.mkks. 

The  cathedral  is  associated  with  St.  Eentigern,  familiarly 
known  as  St.  Mango,  the  patron  saint  of  Glasgow,  who  is 
credited,  it  i-  said,  with  the  performance  of  .some  notable 
miracle-,  tin .  e  ol  which  the  city  arms,  (tree,  tish,  and  bird), 
commemorate.  St.  Eentigern,  born  early  in  the  sixth 
century,  was  the  founder  or  a  church,  on  the  site  of  which 
the  present  cathedral  stands.  No  trace  of  this  church  now 
remains,  but  St.  Mango's  Well,  which  probably  lay  to  the 
south-east  of  the  church,  is  enclosed  in  the  present 
cathedral.  St.  Eentigern  died  about  the  year  G03,  and 
was  buried  on  the  south  side  of  the  altar  of  his  church. 
From  this  date  till  the  foundation  of  the  Sec  of  Glasgow  by 
Prince  Mavid  in  the  12th  century,  very  little  is  known  of  tbe 
history  of  the  church.  Bi-hop  John  Achaius,  the  first 
bishop  of  the  new  foundation,  erected  a  church  which  was 
secreted  in  1136;  but  this  church  has  also  disappeared, 
and  nothing  now  remains  even  of  its  foundations. 

I'he  earliest  portion  of  the  present  building  is  attributed 
to  Hi-hop  [ngelram,  who  was  elected  in  1164  ;  but  of  this  a 
mere  fragment — a  portion  of  the  south  aisle — remains. 
Jocelyn  was  consecrated  in  1175,  and  began  to 
enlarge  tbe  church  erected  by  his  predecessor  by  the 
addition  of  a  large  nave;  but  this  work  had  not  proceeded 
far  when  the  choir  was  destroyed  by  fire.  He  now  directed 
is  energies  to  the  restoration  of  the  choir,  which  was 
dedicated  in  1197  ;  of  this  choir  the  south  aisle  of  the  lower 
church  and  part  of  the  north  aisle  remain.  The  erection 
of  the  pre-eut  choir  and  lower  church  was  commenced  by 
liishop  William  de  Bondingtou  in  1233,  the  choir  which 
was  begun  by  Bishop  Jocelyn  having  been  destroyed  or 
removed,  and  the  new  choir  and  lower  church  were 
probably  completed  about  12.">8.  In  1272  Bishop  Robert 
\V\  -chard,  the  great  patriot  and  friend  of  King  Robert 
liruee,  wa-  elected  to  the  see,  and  began  work  afresh  on 
the  nave.  The  records  of  this  period  refer  specially  to  the 
north-west  tower. 

I'he  nave  and  the  lower  part  of  the  centre  tower  were 
completed  about  the  middle  of  the  11th  century.  At  the 
beginning  of  the  15th  century  liishop  Lauder  restored  the 
north-we-t  tower, carried  on  work  on  the  central  tower,  and 
built  a  large  portion  of  the  chapter  house.  The  room  was 
completed  by  Bishop  Cameron,  who  also  erected  the 
sacristy  over  it,  and  built  the  central  spire  and  the  con- 
-i-tory  house.  The  last  named  stood  at  the  south-west 
corner  of  the  nave,  and  was  destroyed  in  184U. 

Bishop,  afterwards  Archbishop,  Robert  Blacader,  elected 
n  1  184,  built  the  rood  screen  at  the  entrance  to  the  choir, 
as  well  as  the  two  altars  which  still  remain,  ami  vaulted 
the  low  building  at  the  south  of  the  south  transept. 

The  building  as  a  whole  is  characterised  by  great 
simplicity,  but  the  choir  and  lower  church  are  generally 
tiered  a-  amongst  the  finest  examples  of  13th  Century 
work  in  this  country. 

Recto  im\   wi,   \iiki:v.on  Tea  in  the  Exhibition. 

In  the  afternoon,  from  4  to  5  p.m.,  Sir  Robert  Foliar, 
Chairman  of  the  Scottish  Section,  held  a  reception  in  a 
marquee  in  the  Exhibition  ground-,  the  members  ami  their 
frieud-  then  partaking  of  tea. 


Tin:   Asm  U     1>i\.\'K1!. 

The    annual    dinner    of  the    Society     wa-    held    on    | 
evening  of  Thursday,  25th  July,  at  the   Windsor  Hotel,  i 
President,  Mr.  Joseph  W.  Swan,  F.U.S.,  being  in  th 
and  about    130    members    and    friends  being  present      I 
President    was   supported   by  tbe  Lord   Provost  of  the  i 
(Samuel  Chisholm,    Esq.,  LL.l).).     The  Very  lb, 
Herbert    Story,   principal    of  the    University   of   (, 
Sir  Robert  I'ullar,   Chairman   of  the   Scottish  Section; 
Thomas   Wardle,   Sir  John    Neilsou   t'uthberlsou, 
Ivan     Levinstein,    president-elect;    Robert    Caird,    1.1. 
Greenock;  and   Clifford  Richardson,  chairman   of  the  > 
York   Section  ;  Prof.   A.   B.   I'rcscott,   senior  professor 
chemistry  in   the  University  of  Michigan,  U.S.A. ;  Met 
James  Macfarlane,  deacon-convener  of  the  Trades'  II 
Glasgow;    and   George    Beard,  president   of  the    \\ , 
Scotland    Iron    and  Steel   Institute;  Dr.  Fergus,    bona 
secretary  of  the   Glasgow   Philosophical    Society;  M.. 
Thomas   Tyrer,   London  ;    Samuel    Hall,  treasurer   of 
Society  ;  W.  R.  Copland,  CMC,  chairman  of  the  Gover  ■ 
of    the   Technical    College;     George    Beilby    and   N.   . 
Martin,     Xewcastle-on  Tync   ;     Prof.    G.     G.     Hen 
Prof.    Ferguson;   Mr.  Henry  A.  Muvor ;  ami   Mr.  Tin. 
Gray,  secretary  of  the  Scottish  Section. 

The   following   telegram   was   received  by  the  Pi 
from  Prof.  0.  P.  (  handler,  M.D.,  D.fcc.  :— 

"  Best  wishes  for  continued  success  and  usefulness  ot te 
Society  of  Chemical  Industry.  Warm  regard  for  uffi  I 
and   members." 

(Signed)        Charles  F.  Chaw 

To  which  the  President  replied  as  follows  : — 

"  Many  thanks  for  welcome  telegram.     Most  iwet 
meeting." 

(Signed)         Sn 

Sir  Robert  I'ullar,  on    behalf  of  the  Scottish  Section  -. 
telegraphed  to  Dr.  Schweitzer  as  follows  : — 

"Glasgow  Section  greets  New  York  Section." 

(Signed)         Pi 

The   toast  of  "The  King,  the   Queen,  aud    th 
Family  "  haviDg  been  duly  honoured, 

Mr.  Ivan  Lkvinstein  (presideut-elect),  in  prop., 
toast   of  "  The   Society  of  Chemical    Industry,"  said     I 
President,   my  Lord    Provost,  and    gentlemen,  the 
duty  has  fallen  on  me  to  propose  "  The  Society  of  Cli 
Industry."     The   object   of  the    foundation   of  the   S 
was  to  disseminate  chemical   knowledge  and  sul. 
kindred  character,  to  do  away  with  a  thing  which 
to  a  large  extent  at  the  time  of  its  foundation, 
years   ago,   namely  the  rule    of  thumb,    and   to  tepl 
by  science.     It  was  further  felt  that   we  were  in  ■ 
journal  which   not  only  should    contain   the    origin 
contributed  by  its  members,  but  also  contain  M 
interest — scientific    or  technical — to    tho»e    engage., 
chemical  industry  and  manufactures  of  a  kindri 
At  that  time  no  such   journal  existed.     It  is  true, th 
few    years   before,    had    established    a   journal 
(  'hemicut    Review,  of  which  I  was  not  only  tli 
tin   only  contributor.      The  ('/truncal  /iVi-irw  did  ret 
doubt,  all  which  came  to   its   notice,  but    want  0 
pelled  me  to  give  it  up.     How  far  did  we  succeed  in  a 
out  the  ideas  aud  intentions  of  the  founders  of  our  Si 
You  will  agree   with  me  that  our  Society,  duril 

paratively  brief  existence,  has  .lone   w lerft 

has  brought  together  mcu  employed   in  similar  trao 
manufactures;  it  has  removed  much  jealous]  irhioh 
before;  it  has  uiade   friends   of  people  who  a 
to  each  other,  and  it  has  cemented  many  friend 
annual    gatherings  bave   contributed    much    tfl 
friendships  and  this   gathering    in  Glasgow  i-  '•"' 
most  successful    we  have   had.      The  Socict]  has  to 
extent    removed   rule  of    thumb,  and    thro»u    light  ' 
darkness  hitherto  reigned.     A  membership  ol 
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yearly  by    125,  mid   an    accumulated   capital    of 

mi/.,   shows   its    important    aud   substantial    position. 

Journal   we   have   established,  so  far   as  a  work  of 

concerned,  is  the  best  in  the  world.     To  this 

Mt  we  have  been  successful  beyond  the   expectation    ol 

who  established  our  Society.     May  I   throw  out   some 

*   which  mav   lie  conducive   for  further  improvement  '. 

( I  mists  know   that   it   is  difficult  to  reach   perfection,  and 

I.    we  arc  constantly    trying   to   improve   what    we   have 

and    it    we  'lid    not    do  that  we  -hould  n  \  be  true 

li  at  profession.      Since   our  Journal    was  founded,  as   is 

use  t%  1 1 1 1  many  other  things,  competition   lias  increased. 

nit  that  it    is  of  paramount   importance  that 

hose,  who  are  engaged   in  the  preparation   of  products 

It  esquire  constant  improvements  and  mut  li   research, 

Id  be  supplied   with   any    published   research  or  work 

■  lie  character,  any   improvement  in  the  application 

•icnce  to   art   and   manufacture,   at    the   earliest    date. 

Foundation   there   have    been    other   journals    of 

character    started    on    the    Continent.       These 

lals  do  not   appear  oner   a    month,  but    once  a  week, 

imit  that  our  journal    should  appear  weekly,  or,  if 

-  ibsolutely  impracticable,  at   least  twice  in   a   month. 

:ation  Committee  may    say,  "  What  do   you    want 

We  are  not  paid  for  the  work  which  we  do.     Do 

i    us   to  do  still   more  'i     We  are  already  over- 

( im    honorary   treasurer,    Mr.    Hall,   will    say, 

i   going  to  do  with  my  reserve?     You  are 

inin  me."     My  reply  is,  the  object  of  this  Society 

to  hoard  up  money,  but  to  spend  money  for  the  benefit 

and  for  the  benefit  of  those   who   are  engaged  in 

tries.     We  shall   lose  nothing  financially  ;    if  any- 

»t  shall  gain.       A    weekly    journal   gets   far  more 

uents  than   a  monthly,  and  some  of  the   abstracts 

ndenscd.     Take,  for  instance,  the  abstracts  from 

For    those    who    are    specially    interested    these 

are  not  long  enough,  and  for  those  who   are   not 

interested   in  the   respective    subject   I  bey  are   too 

I'lii-   is   -imply    a   hint   which  I  desire   to  throw  out 

its  ol   our  Society,  and  I  am  sure  that  you  will 

tin  increase  of  membership  in   a   very  short  time   if 

miid  out.     There   could  be   no  better  occasion  to 

Mich  an  alteration   than   when   we  come  of  age,  next 

I  should  like   to  be  abb'  to    announce  in   Liverpool 

ir  Journal   will  be  a  bi-monthly  or  possibly  a  weekly 

time  has  also  come  when  our  Society  ought  to  take 

it  in  questions  which   relate  to  the   welfare  of  our 

i  industries.     It  is  degrading  and  depressing  to  see 

questions  discussed   in  Parliament   and   elsewhere 

I  ning  ourselves   without    our   opinion    being    asked. 

I    are  questions  of  greatest   importance   to   our  trades, 

taper  freight,  extension  of  waterways,  carriage  of 

•   chemicals,  tire  insurance,   reform   of  our  patent 

.  m    winch   our   Society  ought   to   influence,  or  at 

vise   our  Government.     You  have  considerable 

if  you  care  to  use  it ;  you  have  sections  at  home  and 

i  Seas.    In  all  industrial  centres  you  have  Chambers 

uinerce  which  will  he  only  too  anxious  to  be  asked  to 

■nt  your  interests.     ( >ur  Sections   ought    to   influence 

,  lumbers   of   Commerce,   as    is   already   the    case    in 

ind   Manchester.     The  Chambers   would   be   only 

1  take  such  questions  up,  aud  so  press  your  claims 

i  Hoard  ol  Trade  that  it  cannot  resist  you.     I  eaunot 

1  :  le  my  remarks  without    referring  to  the  work    of  my 

1    Mr.  Thomas  Tyrer,  because   he  is  the  man  to  whom 

t   this  Society   is    largely  due.     By  his  ability, 

I.   and   his   diplomacy   he   has    kept   many    of    the 

<■"  ts  together  who  might  otherwise  have  been  separated. 

m  much  pleasure  in  proposing  the  toast   of  the  Society 

ileal  Industry,  coupled  with  the  name  of  its  President, 

W.  Swan 

•  riKNT.  in   reply,  said:   My    Lord    Provost   and 

sen,   iu   proposing  the    toast   of   "the    Society,"  Mr. 

-  very  rightly  given  prominence  to   the   name 

Tyrer,  who   is   not  only  one  of  the   creator-   of 

I'Ut  he  is  al-,.  the   most  laborious  of  the  many 

«nd assiduous   workers  who  have  made  the-  Society 


what  it  is.  In  responding  to  the  toast  I  avail  myself  of  one  ol 
lii-  ideas,  that  as  this  is  the  '20th  year  of  the  Society's  exist 

nee,  it  is  entering  upon  the  year  of  its  majority.  This  critical 
point  in  its  history  was  usrdas  a  reason  why  1  should  serve 
a  -croud    term,      If   my  strength    had  permitted  it  I  should 

have  consented.     Hut  when  I  found  what  manner  of  buc 

i  i  --or  I  should  have,  1  felt  that  it  was  well  for  tin  Societj 
tint  1  had  not  yielded.  Von  have  in  the  President-elect  the 
right  man.  He  will  infuse  new  life  into  the  Society,  ami, 
worlcing  hand  in  hand  with  the  council,  the  officer.-,  and  the 
indefatigable  publication  committee  aud  editor,  I  see 
before  the  Society  a  year  of  great  prosperity. 

I  hope  that  the  idea  of  Mr.  Levinstein  as  to  the 
improvement  of  the  Journal  will  not  bo  treated  a-  a 
criticism,  but  as  he  himself  has  put  it,  a  friendly  suggestion 
Mr.  Levinstein  has  correctly  described  the  objects  of  the 

Society. 

In  the  address  delivered  by  Sir  Henry  Koscoe  when  the 
Society  held  its  first  meeting  in  London,  in  June  1881,  Wc 
were  told  that  the  Society  was  founded  with  the  object  of 
engendering  and  fostering  in  the  various  branches  of 
chemical  industry  that  spirit  of  fraternity,  cooperation,  and 
mutual  help  which  unity  of  aim  and  the  harmonising  forces 
of  science  and  commerce  naturally  tend  to  create  and 
develop.  The  objects  were  partly  scientific  and  partly 
social,  and  there  can  be  no  question  that  both  objects  have 
been  iu  a  large  measure  attained.  The  career  of  the 
Society  has  been  a  continuous  progress ;  year  by  year  the 
membership  has  increased  at  an  almost  uniform  rate,  till 
now  we  count  the  respeettble  figure  of  3,600.  A  remark- 
able and  gratifying  feature  is  the  wide  area  from  which  our 
members  are  drawn,  and  the  comprehensive  character  of 
the  industries  they  represent. 

We  are  glad  to  have  with  us  to-night  several  of  our 
transatlantic  brethreu,  among  these  the  Chairman  of  tin- 
New  York  Section  (Mr.  Clifford  Richardson),  Prof.  Prescott. 
and  Prof,  (iirdwood. 

Gentlemen,  we  have  every  reason  for  congratulation  that 
the  objects  we  set  before  us  have  been  so  fully  attained. 
It  was  perhaps  a  question  whether  men  engaged  in  the 
same  industry  could  co-operate  as  we  have  done.  But  the 
faith  of  the  founders  of  the  Society  in  the  uniting  and 
consolidating  power  of  a  common  object— more  especially 
when  that  object  is  in  close  touch  with  science — has  been 
fully  justified.  Iu  an  after-dinner  speech  I  lately  heard 
made  by  that  eminent  captaiu  of  industry,  Mr.  Andrew 
Carnegie,  he  said  he  did  not  accept  the  commonly  received 
dictum  that  "  two  of  a  trade  cannot  agree."  It  was  bis 
experience  to  have  fouud  some  of  his  best  friends  among 
his  industrial  rivals.  That,  I  am  sure,  has  been,  almost 
without  exception,  the  experience  of  the  members  of  our 
Society.  There  is  a  true  and  natural  basis  of  union  and 
friendship  in  commerce.  Commerce  rightly  understood  and 
rightly  pursued  is  one  of  the  best  peacemakers,  its  origin 
and  fundamental  motive  being  mutual  advantage. 

I  need  say  nothing  more  about  the  Society  except  that 
I  wish  it  great  prosperity,  and  that  the  experience  of  my 
worthy  successor  in  his  connection  with  it  as  president  may 
be  as  happy  as  my  own  has  been.  I  tender  to  all  the 
officers  of  the  Society,  to  my  colleagues  on  the  council, 
to  the  publication  committee,  and  especially  to  those  hard- 
working members,  Dr.  Lewkowitsch,  Mr.  Walter  F.  Keid, 
and  Dr.  Squire,  my  heartfelt  thanks. 

This  visit  to  Glasgow  recalls  one  1  made  to  it  20 
years  ago.  Almost  at  the  very  moment  of  the  birth 
of  the  Society,  I  was  showing  my  incandescent  lamp  in 
Glasgow  for  the  first  time.  Glasgow  was  one  of  the  first 
provincial  cities  where  the  lamp  was  exhibited.  One  of 
the  attractions  to  Glasgow  —indeed  the  chief  attraction — 
was  the  fascinating  personality  of  him  whom  the  world  then 
knew  by  the  name  of  Sir  \\  illiam  Thomson,  now  Lord 
Kelvin.  Lord  Kelvin  took  a  fatherly  interest  in  my  lamp, 
audi  shall  feel  for  ever  grateful  to  him  for  the  aid  and 
comfort  he  gave  me  at  that  critical  time — a  time  when  not 
a  single  house  in  the  United  Kingdom  was  lighted  bj 
electricity,  except  Lord  Armstrong's  and  my  own. 
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I  remember  discussing  the  prospects  of  electric  lighting 
-v  iih  Mr.  Foulis,  then  manager  of  the  Glasgow  gasworks, 
and,  1  am  glad  to  learn,  manager  still.  Mr.  Foulis  did  not, 
if  1  remember  rightly,  believe  quite  a-  strongly  in  the 
future  of  the  electric  lamp  as  in  that  of  gas.  1L-  highest 
hopes  have  uo  doubt  been  "realised  as  to  the  development 
of  thi'  gas  industry,  and  I  mas  say  that  mine  have  been 
realised  as  to  the  development  of  electric  light.  Glasgow 
appear-  to  appreciate  the  value  of  light.  I  trust  tint 
electric  light  has  contributed  somewhat  to  the  success 
her  beautiful  exhibition,  for  I  greatly  rejoice  in  the  sue 
of  the  exhibition,  as  I  rejoice  in  the  success  of  everything 

1  thank  yon.  gentlemen,  for  having  given  so  cordial  a 
reception  to  the  toast  of  thi  S  teiety. 

Mi.  George  Bbilbt,  iu  proposing  "Our  Guests,"  said  : 
Mr.  President,  my  Lord  Provost,  and  gentlemen,  those  of 
ns  who  are  in  the  habit  of  attending  public  dinners  must 
have  grown  accustomed  to  find  this  toast  at  the  lottoin  of 
the  list.  But  od  this  occasion  the  Secretary  of  the 
Scottish  Section  has  given  it  proper  prominence,  because, 
after  all,  what  i-  a  feast  without  guests  ?  We  are  to  be 
congratulated  to-night  in  not  only  having  guests,  but  in 
having  with  us  most  welcome  guests.  Let  us  tell  them 
how  delighted  we  are  to  see  them,  and  how  heartily  we 
welcome  them,  that  they  may  unite  with  us  in  our  joy. 
1  should  like  to  eouple  this  toast  with  the  names  of  the 
Lord  Provost  of  Glasgow  and  Principal  Story.  I  am  sure 
I  express  your  feelings  when  I  say  that  we  admire  and 
respect  the  Lord  Provost,  and  that  not  the  least  pleasant 
recollection  of  this  meeting  will  be  that  of  the  chanuiug 
hospitality  of  our  Lord  Provost  and  his  fellow  magistrates. 
He  has  appeared  as  a  marvel  of  shrewd  and  kindly  in- 
sight to  all  who  have  heard  his  speeches,  especially  when 
he  welcomed  us  last  night  to  Glasgow.  We  all  know  and 
appreeiate  the  Rev.  l>r.  Story,  Principal  of  the  University 
of  Glasgow,  i  tu  the  recent  occasion  of  the  ninth  Jubilee 
of  the  University  the  Society  presented  an  address  to  the 
Principal  of  the  University.  On  that  occasion,  when  there 
were  SO  many  representatives  present,  we  could  not  say 
to  the  Principal  all  we  should  like  to  have  said  as  to  our 
hopes  and  wishes  iu  connection  with  the  prosperity  of  the 
University,  but  this  is  not  an  unfit  opportunity  to  say  that 
the  Society  of  Chemical  Industry  wishes  that  Glasgow 
University  may  take  one  of  the  highest  places  in  the  land 
as  a  university  of  modern  times,  in  fitting  the  citizens  of 
this  great  city  for  the  work  they  have  to  do.  In  drinking 
this  toast  to  our  guests,  and  thanking  them  heartily  for 
coming  to  help  us  in  our  rejoicings  to-night,  we  could 
not  do  better  than  couple  it  with  the  names  of  the  Lord 
Provost  of  Glasgow  and  the  Principal  of  the  University 
..I  Glasgow. 

The  Lord  Provost,  in  reply,  said:  Mr.  President, 
Mr.  Beilby,  and  gentlemen,  I  esteem  it  a  high  privilege  to 
have  been  invited  as  a  guest  to  the  hospitable  board  of  so 
important  a  Society  as  that  of  the  Chemical  Industry.  That 
honour  is  increased  when  I  find  that  I  am  called  upon  to 
reply  to  the  toast  which  has  been  so  genially  proposed  by 
Mr.  Beilby,  and  -o  warmly  responded  to  by  this  company. 
If  anything  could  add  to  that  honour  it  is  to  be  found  in 
the  fact  that  I  find  my  name  bracketed  with  the  honoured 
representative  of  that  ancient  seat  of  learning,  to  the 
bration  of  whose  Jubilee  you  have  referred.  When  I 
come  to  tin-  specific  task  that  lies  before  me  in  responding 
for  the  guests  I  am  immediately  confronted  with  a  difficulty. 
I  have  searched  the  faces  of  tins  company  in  \ain  to  see  if 
I  i  inld  by  anj  means  differentiate  the  hosts  from  the  guests, 
and  I  find  myself  at  bo  absolute  a  loss  that  1  give  the  task 
up  in  de-pair.  Taking  for  nij  key  the  fact  that  I  found  my 
name  bracketed  with  that  of  Principal  Story,  I  assumed 
that  the  guests  might  be  divided  into  two  companies, 
namely,  the  professional  and  the  lay.  Leaving  Principal 
ad  for  the  professional,  I  would  like  to  -ay  a 
word  as  a  layman.  Mr.  Levinstein,  a  few  minutes  ago  as  a 
pro),  ssional  man,  offered  suggestion-  to  this  learned  Society. 
It  would  ill  bccoin<  h  layman  to  do  anything  that  could  be 
dend  a  suggestion  or  a  criticism,  but  I  should  like  to 
ask  a  question  or  two.    I  -aid  last  night  that  chemical  science 


hail  not  yet  spoken  its  last  word.     There  are  three  qui 
would  a-k  of  chemical  science,  and   three  answers  i 
like  to  receive  at  your  hands.     I  know  that  chemical  Si 
is  a  mere  abstraction,  and  it  is  toyou  who  have  chosei 
your  line  of  study,  the  secrets  of  which  you  bavi 
yourselves   to   find   out.    that   I    address    myself.     Mx 
question    is,    what    are    we    to  do  with   our  black   -iii 
1   know  we  can  shut  up  the  works,  and  you  won 
-moke,  but  what  we  want   is   to   have  ;he  work-  n 
smoke.     It  is  in  vain  for  the  magistrates  to  impost 
fines.      What  are  the  tines  we  can  impose  to  the  foi 
the  people  who  produce  that   black  -moke?      I'lie,  pa 
fines  anil  repeat  the  offence.     How  are  we  to  unite  the  a 
the  maintenance  of  these  industries  on  which  the  pros 
I    might   almost   say   the    very   existence — ol    your  Sn  tv 
depend-,  and  the  abolition  of  the  -moke,  which  i- 
to  the  health  of   the  community  as  well  as  to  the  coi 
the  citizens  ?     I  have  another  question  to  ask.     Then 
as    you    know,    not    a    few    important    chemical    « 
Glasgow.      Much  of   the  refuse  from  these  works    - 
into  our  sewer-  and  finds  its  way  into  our  beautiful  i 
Can    chemical    science   tell    us   how   these   works  are     t 
utilise  their  refuse  as  to  make  it  a  source  of  proti; 
selves   instead   of  making  it   an   injury  to   our  citv  . 
destruction    to    our    river?       I     know    not    why 
science   should   not  devise  some  way  whereby  this 
wherein  I  believe  tlure  lies  a  fortune  forth 
discovers  the  secret,  may  be  utilised, — and  solve  tl 
cipal  problem  as  well  as  make  a  great  advan 
science    itself.       My    third    question    is    -one  what 
W'e    have'    set    about    the   purification   of    our  sewa 
away  in  the  cast  end  we  are  now  puiifying  one-tliil 
sewage   of  the   city   of   Glasgow.      We   do  it,   not    I 
bacterial   method,  but  by  filtration  and  prccipitatio 
result    is  the   production  cf  a  quantity  of  sin  I 
have   turned   into   as   nierehandisable   a   commode 
can.     W'e  have  got  a  most  persuasive  traveller  I 
and  we  have  given  it   a  most   attractive   name,  the 
Fertiliser."     But  in  thousands  of  tons  it  lie-  there 
cannot   dispose  of   it.     Chemical    science   ha-  a   - 
discover   there,   and    1    proposed   in    all   seriousness 
Town   Council  id'  Glasgow  to  offer  a  prize  0 
man  who  will  solve  the  secret,  to  make  that  which 
Useless  a   profitable   commodity.     While   I  thank 
drinking  this  toast   so  cordially,  if  the  result  of  n 
to  the  students  of  chemical  science  should  be  to  - 
one  of  these  three  questions,  then    I    shall   look   I' 
profound  gratitude  to  this  visit  of  the   Society 
Industry. 

Principal  Story,  in  reply,  said  :  Mr.  President,  in.  t 

Provo-t,  and  gentlemen,  when  I  was  asked  to  join  i  " 
banquet  it  was  suggested  that  1  should,  along  with  tie  9 
Provost,  reply  for  the  guests.  I  objected,  chiefly  bll 
the  Lord  Provost  was  perfectly  certain  to  -ay  all  thi  « 
appropriate  to  such  a  toast.  I  think  that  I  was  I 
that  this  division  of  labour  is  entirely  uncalled  for  i  tl 

asion,  especially  since  the  Lord   Provost  hi 

represent  the  professional  side      At  a  meeting 
like  this  the  professional  is  the  member  of  tin  Soi 
all    other-     aie    the   laymen.     However,    I    perhaj 
venture  to  take  advantage  of  the  professional  orprofi  " 
character    prescribed    to    me    by    the    Lord 
endeavouring  to  offer  an  answer  to  one  of  the  conui  " 
which   he  put   to  you,  and  that    i-   what  to  do  to  - 
smoke  which  pollutes  the  atmosphere.     I  would  say 
Lord  Provost,, oid  to  all  raiser-  of  tire  and  ol  9BH 
manufacturers,  theologians, or  scientists,  that  thesimi  ' 
is    to   consume    your   own    -moke.      Each    man    ma  I 
without  any  great    scientific    appliance,  how  to  do  ; ' 
him-elf.      As  for  the  cleansing  of  the  river,  thai 
more  difficult    subject,  but    as   far   as    1    have  -tml 
progress  of   the  works   at    Daluiarnock    and   else* 
should  say  the    simplest    way  to   arrive  at   the  oleafl  - 
the  Clyde  is  not  to  purifvthc  water  at  Dalml 
all  the  filth  of  Clydesdale  "is   allowed  to   fall  in  fro 
a  dozen  towns  above  Glasgow  itself.      W'e  should   l>  I 
the   top   and   gradually  come  down,  instead  of  h 
iu  the   middle.     These  "matters  arc  strictly  pi 
the    Society  to  consider   at  its    leisure.     I  am  > 
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,    von    for    having    so    kindly    referred    to    inc, 

:  regard  it  as  a  tribute,  not  to  myself,  but  to  the 

■nation,    the    oldest    Corporation   in    Glasgow,   as 

Provost  will  acknowledge  the  University  to   be,  ol 

ive   the  honour  to   be   at   present  the  bead.      We 

been   celebrating  the   450th   year    of    the  foun- 

thal    yreat     University,   and  at    this    periid    of 

,.,.,  instead  of   wearing  any    of  the   signs   ..I'  age, 

showin"  syniptonis  of   youth,   progress,    and    activity 

us  it  has  11  jt  shown  for  some  time  past.      As  regards 

it  lid  V  of  chemistry  in   that  University,  it  is  not   exactly 

lie  position  in    which    we   should    wish   to   see   it,  but  I 

I  that  ere  long,  with    the   help   of   that  munificent  ben 

>n  of  Mr.  Carnegie,  it  will  be  placed  on  a  more  effective 

lice  it  is  a   science    in    direct  contact    with  nature, 

bose  who  pursue  it  to  devote   their  energies 

i    tlic  secrets   which  have  been  hid  from   the 

a  of  the  world,  and  which  is   valued  by  those  who 

niselves  t"  it,  not  because  it  is  a  means  of  making 

v    or    of    realising    money,    but   because    they 

ii  it  the   welfare  of  the    In, man  race.      Chemical  dis- 

>|  ies   alleviate   the  troubles   of   humanity,   enlighten   its 

nd   make  life  more  worth    living  to   those   who 

nitage    of   them.       There    is   no   science    more    to 

1  than  that    in    which    you    are    engaged.      May 

-,   and    may    this    Society    help  in   advancing    its 

-  often  as  you  do  us  the  favour  of  coming  to 

I   hope  it  will  be  my  happy   lot  to  meet  you  again, 

■   larger  numbers  and  more  enthusiastic  followers 

met  here  to-night. 

Tiiom  is  Tyiii:h,  in   proposing  "  Kindred  Societies," 

Mr.    President,    my    Lord     1'rovost,  and    gentlemen, 

lent -elect,    like  many    of  his   predecessors    in   the 

has  asked  me  a  good  many  questions.      I    need 

in    so   energetic   and  able  a    man.     There  is 

led  in  what  he  says,  and   I    hope  members  will  take 

I    art.     Whether  his  desires  be  carried  out  or  not,  it  is 

that  we  shall  have  a  development  which  the  position 

-     iety  and  its  funds  justify.     A  step  for  which  good 

i\  be  given  will  be  at  least  respectfully  considered, 

ble,  carried  out.     The  toast  allotted  to  me  is 

the  kindred    soeieties.      Everything  centres   round 

nd  one  cannot  well  he  a  chemist  who  has  not 

with  other  sciences.       It  is  therefore  appro- 

I  o  propose  on  an  occasion  of  this  kind  the  toast   of 

1  -erieties.     It  would  be  impossible  to  build  ships  of 

I  the  iron    were  not  of  the   proper  chemical  quality. 
«!  pleasure  in  associating   this  toast  with  the  name  of 

I I  bcrt  Caird,  past  president  of  the  Institute  of  Ship- 
•  and  Engineers   in  Scotland.     He  retired  in  May 

•'■  A  retiring    president    often    knows  more   than    an 

_r    president.      That   is   why    we  were    hoping   that 

iety  might    prevail  on   Mr.    Swan    to  act   for 

and  if  it  had   not  been  for  the  consideration 

pat  before  us  this  evening  I  am  quite  sure  we 

"i  have  welcomed  him  in  that  post  for  it  second  time. 

-sociation  with  that  toast  I  have  to  mention  the 

I   Dr.  Fergus,  the  hon.  secretary  of  the   I'hilosophical 

M  "f  lilasgow,  founded  in  1802.    Dr.  Birkbeek,  founder 

cluneal   education,  was  one  of  the   first  sub- 

Mm)  an  original  member.      In  London   we  have  the 

•>   k    Institute    Kuildings,    and    in    them    very    much 

il  and  philanthropic  institution  should  contain. 

kbech  Institution   is   an   excellent  example  of  what 

called  an  evening  technical  school.     Dr.  Birkbeek 

i  bank,  which  has  been  a  great  help   to  those 

i  with  the  Birkbeek  Institution.      Their 

into  it.     A  few  years  ago,  when  a   financial 

i.   Birkbeek  Bank  stood  firm.     Then,  again,  a 

kuow  with  regard  to  the  Philosophical  Society 

-  that  Thomas    Graham   was  connected  with 

have  an  honoured  name — a    name    that    we 

receive  in  silence  and  regret — the  name  of  Edward 

d,  a    past  president  of  that  institution  as  well 

i        Philosophical   Society  of  Glasgow   has 

sec    his;  they  are   chemical,   physical,   geo- 

•   political    economy,  and  public  health.     I    have 

in  associating  with   this  toast  the  names  of 

Dr.  Fergus. 


Dr.  Cairo,  in  reply,  said:  I  rise  with  great  pleasure  to 
acknowledge  the  able  speech  in  which  Mr.  Tyrer  has 
proposed  the  toast  of  kindred  and  also  the  cordial 

eptiou  which  you  have  accorded  it.  Thai  pleasure  is 
somewhat  overshadowed  by  regret  that  Lord  Blythswood, 

who    bad    undertaken    to    respond    to    this    toa^t.    has    been 

prevented  from  being  present,  and  especially  because  there 

is  no  one    better  qualified    t'1    represent    soeieties  del  oted    to 

culture  and   to  science.     In   his  absence,  Dr.    Fergus,  the 

honorary;   Secretary,  of  the    Philosophical    Society,  has    been 

good  enough  t  i  promise  t  >  support  me.  The  Philosophical 
Society  and  the  Institution  of  Engineers  and  Shipbuilders 
in  Scotland,  with  which  latter  I  am  identified,  arc  two  of 
the  strongest  learned  societies  in  this  country,  and  they 
arc  very  closely  connected.  They  have  their  home  in  the 
same  building;  they  store  their  books  on  the  same  shelves, 
which  I  am  bound  to  confess  are  quite  inadequate.     They 

have   both    recently  displayed   great  vitality,  which   goes   to 

-bow  that  the  advancement  of  science  progresses  pari 
passu  with  material  prosperity.  Let  me  thank  Mr.  Tyrer 
for  the  remarks  which  he  has  made,  and  also  for  his  eulogy 
of  the  societies  kindred  to  that  of  chemical  industry.  I 
trust  that  the  friendly  relations  which  exist  among  these 
societies  will  he  ever  maintained  in  the  interest  of  science 
and  the  material  prosperity  of  our  beloved  country. 

Dr.  Fergus,  in  reply,  said:  I  have  to  thank  you  for  the 

manner  in  which  you  have   pro] td  this  toast.     We  are 

the  oldest  scientific  society  in  the  West  of  Scotland,  and 
within  15  months  from  now  we  hope  to  celebrate  the 
centenary  of  our  foundation.  During  that  time  we  have 
had  many  excellent  members,  many  active  members  in  the 
Society.  I  have  only  to  mention  such  names  as  Rankin, 
Kelvin,  Graham,  Birkbeek,  and  a  host  of  other  distinguished 
men,  who  have  not  only  been  members  of  our  Society,  but 
have  been  office  bearers.  The  Philosophical  Society  of 
Glasgow  contains  the  best  technical  library  in  Scotland, 
which  is  open  at  a  moderate  fee  to  all  students  in  the  West 
of  Scotland.  Mr.  Ty  rer  was  wrong  in  saying  that  we  had 
still  a  chemical  section.  We  once  had,  but  it  came  to  au 
end  with  the  foundation  of  your  Society.  We  miss  very 
much  the  earnest  band  of  workers  that  we  had  in  that 
section.  Still  it  founded  for  us  the  Graham  Lecture  and 
Medal,  which  will  keep  his  memory  evergreen  in  Glasgow. 
We  have  had  many  secessions,  but  still  we  manage  to 
maintain  full  vigour. 

Mr.  Clifford  Richardson,  chairman  of  the  New  York 
SectioD,  in  proposing  the  Scottish  Section,  said  :  I  can  only 
imagine  that  I  have  been  called  upon  because  Dr.  Gray  has 
found  out  that  my  ancestors  left  here  300  years  ago 
to-night,  and  considers  me  a  competent  person  to  represent 
the  Scottish  Section.  I  feel  that  I  ought  to  be  a  member 
of  the  Scottish  Section.  I  propose  the  Scottish  Section 
with  greater  pleasure  on  that  account.  The  President-elect 
has  described  this  meeting  as  being  one  of  the  most  charm- 
ing that  the  Society  has  ever  had.  It  seems  to  me  to  be 
so  attractive  that  I  am  inclined  to  regret  the  invitation, 
which  I  extended  the  other  day,  to  meet  in  New  York, 
because  1  feel  that  the  meeting  would  compare  very  un- 
f  avourably  w  ith  this.  Still  I  propose  that  you  should  come 
and  meet  with  us  in  1903.  It  seems  a  considerable  under- 
taking ;  but  I  have  crossed  the  water,  and  it  is  nothing  com- 
pared to  crossing  our  own  continent.  It  is  a  rest  to  cross 
the  sea,  and  you  can  ero>s  without  trouble.  It  has  been 
my  ambition  for  years  to  come  to  Glasgow,  and  now  that  I 
am  here  I  am  more  than  pleased  at  my  reception.  Among 
those  whom  I  have  met  is  Sir  Robert  Pullar,  the  chairman 
of  your  Section,  and  I  call  upon  him  to  respond  for  the 
Scottish  Section. 

Sir  Robert  Pullar,  in  reply,  said  :  I  am  sure  that  yen 
will  excuse  little  being  said  about  the  Scottish  Section. 
You  see  what  it  is  doing  ;  you  see  what  kind  of  men  there 
are  at  the  head  of  it.  I  have  no  doubt  whatever  that  it 
will  go  and  increase  in  Glasgow  especially.  We  an- but  a 
small  body,  but  the  Scottish  Section  arc  always  ready  to  do 
their  duty  and  try  to  forward  the  interests  of  chemical 
industry.  Wc  have  had  questions  put  to  us  by  the  chief 
magistrate   of  the  city,  which,  if  the  I,imii.i/.  is  forthcoming, 
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»ill  bo  answered.  It  is  an  honour  that  this  Scottish 
h  has  l>ct'ii  proposed  by  the  chairman  of  the  New  York 
Section.  The  great  and  mighty  country  whence  our  friend 
COmea  is  a  productive  country.  It  is  the  freest  trull' 
country  in  the  world  so  t.ir  as  itself  is  concerned.  Within 
the  United  States  we  find  no  custom  houses.  The-e 
States  send  their  products  from  one  to  another  without 
restriction.  We  jusl  open  our  ports  and  let  everybody 
send  in  as  much  as  they  can.  The  Americans  are  develop- 
ing most  wonderfully  their  technical  schools  and  eolleges. 
We  wish  the  United  States  the  greatest  possible  prosperity, 
and  it  our  friends  repeat  their  invitation  to  meet  in  America 
many  hard-headed  Scotchmen  will  go  over,  who.  perhaps,  "ill 
be  able  to  show  the  Americans  a  thing  or  two.  The 
Americans  will  be  able  to  show  08  a  great  many  things.  I 
have  very  great  pleasure  in  reply  ing  tor  the  Scottish  Section. 
I  should  like  to  propose  the  health  of  Dr.  Gray. 
Or.  Gray  :  I  have  to  thank  you  very  much. 

The  President:  1  have  much  pleasure  in  proposing  the 
health  of  Mr.  Thos.  Tj  rer. 

Mr.  Titos.  Tyrlr  :  I  take  this  opportunity  of  sincerely- 
thanking  you  all  r. ixl  saying  that  the  work  that  is  done 
emanates  in  a  sense  from  other  people.  You  must  have  all 
felt  how  well  Mr.  Cresswell  did  his  work  at  the  annual 
meeting.  That  is  the  easiest  part  of  his  work.  He  has  many 
difficult  tasks  to  perform,  and  one  of  the  most  difficult  is  as 
sub-editor  as  well  as  secretary.  In  the  capacity  of  sub-editor 
he  has  to  write  letters  to  authors  and  the  secretaries  of 
>ns  about  the  revision  and  even  rejection  of  papers. 
1  would  ask  you  to  pass  on  any  compliments  you  have 
been  good  enough  to  offer  me,  to  my  friend  the  secretary. 
In  this  connection,  too,  I  might  mention  our  indefatigable 
editor,  Mr.  Watson  Smith,  who  is  not  well  enough  to  be 
with  us  to-night. 

Mr.  Cresswell  :  I  beg  to  thank  Mr.  Tyrer  most  heartily 
for  the  kiud  and  graceful  words  with  which  he  has  referred 
to  any  labours  of  mine.  I  can  only  assure  you  that  were  it 
not  for  the  assistance  that  is  rendered  to  me  in  the  most 
encouraging  way  by  every  man  who  is  associated  with  me, 
it  would  be  impossible  to  carry  on  the  work  of  a  society 
of  this  magnitude  with  the  success  that  it  is  perfectly 
evident  from  the  proceedings  of  this  evening  it  has  achieved. 
May  we  go  on  to  better  things  in  the  future. 


TH1BD    DAY- Friday.  Jnxx  2Gth. 

KxCIRSION    ON    THE    FlttTH    OF    Ct.YDK. 

This  excursion  formed  the  third  and  final  feature  of  the 
Annual  Meeting. 

The  weather  was,  on  the  whole,  perfect — a  circumstance 
contributing    greatly    to     the    full    enjoyment    of    scenery, 
the  beauty  of   which  is  not  exceeded  by  any  of  its  kiud  in 
at  Britain. 

The  party,  numbering  about  200,  one-third  of  which  were 
ladies,  left  St.  Enoch  Station  at  9  a.m.  The  steamer 
"  Juno,"  w  ith  the  party  on  board,  left  Princes  Pier, 
Greenock,  at  10  a.m.,  and  proceeded  np  Loch  Long  to 
Arrochar,  the  head  of  the  loch,  where  it  arrived  at  about 
11.30  a.m.  Here  the  party  were  photographed,  after 
which  they  left  the  steamer  and  went,  some  on  foot  and 
some  by  carriage,  across  the  narrow  neck  which  divides 
tin-  sea  loch  from  the  freshwater  Loch  Lomond. 

They  then  returned,  the  steamer  leaving  Arrochar  a 
little  after  1  p.m.,  retracing  its  course  down  Loch  Long, 
and  proceeding  to  the  Kyi.-  of  Bate  by  a  route  down  the 
Clyde  lying  nearer  to  tin-  Dunoon  and  Inuellau  side  of 
the  firth.  At  about  1.30  p.m.  lunch  was  partaken  of  in 
tile  saloon  of  the  steamer,  and  later  on  tea  was  served, 
t  onsideriug  the  large  size  of  the  party,  the  luncheon  and 
i.a  arrangements  were  •  xeellent. 

During  th.-  day  a  g 1  selection  of  music  was  performed 

by  a  band  of  six  performers.     The   route  lay  around  the 

Isle    or     Bate,   with    Arran    to    the    south-west,   and    after 

■  ng    Garrocb    Head,    the    course   of    the    Clyde    "as 

followed,  now  on  the  Largs  and  Wemyss  Bay  side,  and  so 


on,   back    to    Greenock.      tin    Hearing    Princes    I 
President     ascended    the    bridge,    and.    whilst    hiddin 
graceful  adieu  to   the   party,  proposed  a   vote  of  thanl 
the  Chairman  and  the  Scottish  Section. 


- 


Sir  Robert  Pollab  replied,  and  again  moved  • 
vote  to  Dr.  Thos.  Gray,  "ho  had  acted  so  ah 
organising  the  excursion.  These  votes  were  all  eari: 
acclamation.  <  >n  reaching  Greenock  the  partj  too) 
for  Glasgow,  arriving  about  7  p.m. 

As  a  reminisce  ne<    of    this   most  delightful    exam 
more  detailed  description  of  the  route  is  now  given. 


Guse.ow    io  Greenock,  the  Clyde,   ind  thi 
K\  lis  or    Bl  TE. 

The  line  to  Greenock  passes  through  Paisley  ( p 
This  town   has  been  celebrated  from  a  very  early  peri 
its  textile  manufactures,  ami  is  at  present  well  known 
site  of   the  thread  factories  of  .1.  &   I'.  Coats.  Ltd      I 
other  places  on  the  Glasgow  and  South- Western 
route.    Elderslie,    the    birthplace   of    the    patriot    V, 
Wallace,  may  be  specially  mentioned.    Shortly  aft. 
Kilmalcolm  an  excellent   view   of    I  he  Clyde   is 
among   the   prominent  features   of  the  landscape 
mentioned   the  peak   of  Ben    Lomond  in   tin*  disl 
hills  of  Loch  Goil  and  Loeh  Long,  and  Dumbarton  I; 
which  stands  Dumbarton  Castle.     At  the  fo 
along  which   the   line   passes  is   situated   Port   Glajj 
well-known   shipbuilding  centre.     The   town   of  I 
(pop.  about  68.COO),   notable   as  the   birthplace  of    a 
Watt,  though  of  comparatively  modern  origin,  is  one    t 
most  important  seaports  of  Great  Britain.     I:  has  Ion* 
associated  with  sugar  refining,  and  possesses  large  eoj  «•■ 
ing  and  shipbuilding  establishments.   The  steamer  sai 
Princes  Pier,  on  which   the   terminus  of  the  Glat>» 
South- Western  Railway  is  built.     Opposite  tireenot  » 
situated  at  the  mouth  of  the  Garelocb,  an  arm  of  tl  tit: 
stretching   northward   for  a    distance   of  7i   miles,    t 
popular  residential  seaside  resort,  Helensburgh. 
Princes  Pier  the  steamer  passes  Foit  Matilda  an 
a  terminus  of  the  Caledonian  Railway— on  the  letM 
crossing  to  Kilcreggan,  turns  into  Loeh  Long  (24  m 
2  miles  broad),  near  the  mouth  of  which,  on  tl 
lies  Cove.     At  this  point  a  fine  view  is  obtained  of  tl  U 
Long  hills  to  the  north,  and  of  Ben  Lomond  to  the  « 
east.     About  10  miles   fiom  its  mouth  Loch  Long;  < 
a   branch  to   the    left,   Loch  Goil,  which   rune 
westerly  direction  for  about  U  miles.     At  the  head 
loch  lies  the  small  village,  Loehgoilhead,  from  v 
Hell's  Glen,  a   road    leads   through    wild    and    pi'' 
mountain  scenery   to  St.  Catharine's  Ferry  oi 
opposite  Inveraray.     Cartick  Castle,  an  old  strong 
the  Dunmore  family,  is  seen  on  the   left   side  of  I.<   • 
when   sailing  up  the  loeh.     Ketttrning  to  Loch  1, 
steamer  proceeds  iuto  the  upper  part  of  the  loch,  t 
here  less  than  |  of  a  mile  broad.     At  this  point  the 
Hills,  among  whic'.i  the  Brack  (2,500  ft.)  and  li. 
the  "  (  obbler  "  (2,750  ft.),  may  be  mentioned, 
The  village  at  the   head  of  the  loch  is  Arrochar,  »  I 
steamer    waits   for    1^    hours    to    give   the    pa 
opportunity  of  crossing   to  Tarbet  (2  miles)   fu 
Loch    Lomond.     On    the   waj    to   Tarbet.    "  Arret  I 
Tarbet,"  a  station  on  the  West  Highland  line. 

Leaving  Loch  Long  on  the  way  to  the  Island 
Holy  Loch  is  observed  on  the  right.     At  the  mofltl  ' 
loch,    on   the   south    side,   is    situated    Hunter 
head-quai  ters  of  the  lioyal  Clyde  Vacht  Club 
now  passes  in  succession  the  popular  watering 
Dunoon,  and  Innellan.     I  >n  the  hill  above  Dm 
seen  the  ruins  of  Dunoon  Castle,  the  bereditai 
of  which  was  conferred  by  Robert  Bruce  on  the    I 
Sir  Colin   Campbell,   an  ancestor  of  the  Duk 
On  rounding  Toward    Point,  on  which  a  ligh' 
Rothetay  Bay   comes   into  view.     Ron 

the  chief  towi the  Island  of  Bute,  i~  situate 

In  the  centre  of  the  town  arc  the  ruins  of  Bothesi 
supposed  to  have   been  built  about  1 100,  and  al  ' 


iily  1901.] 
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n|  residence.  On  the  east  side  of  the  island,  S  miles 
in  Rothesay,  is  Mountstuart,  the  scat  of  the  Marquis  of 
Passing  Port  Bannatyne  anil  Karnes  Hay  on  the  left 
I  the  mouth  of  Loch  Striven  on  the  right,  the  steamer, 
,i>  the  Kyles  of  Bute,  the  strail  separating  the  island 
hi  the  district  of  Cowal.  On  its  way  through  the  Kyles, 
steamer  passes  on  the  right  Colintraive,  Loch  Ridden, 
I  the  pretty  village  of  Tigh-na-bruaich .  Leaving  Ardla- 
H  Point  at  the  entrance  to  Loch  Fyne  on  the  right,  the 
iiiht  proceeds  past  t!ic  small  island  of  Inch  Maruock  to 
MUth  end  of  Bute,  from  which  an  excellent  view  of  the 
iiidofArran  is  oli'ftined.  This  island,  which  is  about 
miles  lutig  and  II  miles  broad,  is  almost  entirely  the 
pert}  of  l.ad.v  Mary  Douglas  Hamilton.  The  Arran 
mposed  mainly  of  granite,  are  a  prominent 
,  the  landscape.  The  highest  peak  i*  Goatfell 
(66  ft.). 

Intending  Garroch   Head   the  steamer  passes  the  rmall 

till-  and  tireat  Cumbrae,  and  proceeds  northwards 

Wemyss  Hay,  near  which  is   situated  Wemyss  Castle 

■  residence  of  Lord  Inverclyde),  and  Inverkip.     After 

ling  Cloch  Point  (lighthouse)  the   steamer  soon  reaches 

k, having  passed  Ashton,  Gourock.and  Fort  Matilda 

he  right. 


Thf  Glasgow  International  Exhibition-. 

Igh   this   F.xhibition    has    been    termed    an    inter- 

D  inal  one,  and  the  term  in  a  certain  widely  general  sense 

accepted,  yet  the  title   is  scarcely  suitable  in  any 

<|    d   sense,  and,  for   example,  so  far   as    the    chemical 

icrecf  is  concerned,  since  outside  the  spaces  allotted 

Hritnin  and  her  colonies,  the  only  countries  repre- 

ire  France  and  Russia,  with    the  exception  of  the 

r  t  ion  of  liermany  represented  by  Stassfurt  and  its 

-  and  staple  industry. 

:kat  Britain  and  her  Colonies. — Even  as  offering  a 
■five   picture   of    the    chemical     industries    of    Great 
this  Exhibition  is   by  no  means  complete.     Certain 
industries,  it  is  true,  receive   full   illustration,  but 
it]  *  remain  absolutely  unrepresented. 

ig  the  exhibits  of  the  so-called  'heavy  chemicals," 

le  I  nited  Alkali  Co.,  Ltd.,  is  the  largest  and  fullest. 

xhibit  gives  a  vivid  illustration  of  the  wide  range  of 

ompany's  manufactures  and  business.     Although  the 

it  of  Messrs.  Brunner,  Mond.and  Co.  is  less  many-sided, 

-  more  than  compensated  for  by  the  individual  excel 

I  beauty  of  the  products,  the  caustic  soda  of  76 — 77 

strength,  the  pure  soda  ash  of  98 — 99  per  cent., 

"  he  crystallised  sodium  sesquiearbonate,  offering  much 

-'.  and   the  same  may  be  said    of   the    pure  zinc  of 

I   per    cent,    strength    made    by    Hopfner's    process. 

IK  hing  powder,  and  also  ammonium  sulphate   recovered 

'    etude  gas   made  in  the    Mond   gas   producer,    form 

'inal  item*  of  interest.     There  is  a  beautiful  model  of 

I*  ond  gas  plant  in  the  Grand  Avenue  of  the  Exhibition. 

R.     and    J.    Garroway   exhibit    besides    other 

I  products,  sulphate  of  alumina,  alum-cake,  "sewage 

borates    of     calcium,    and    acetates    of     alumina, 

■i.  and  lime;  and  the  old   firm  of  Messrs.  J.  Riley 

is,  of  Hapton,  in   Lancashire,   have   an  interesting 

ind  among   other  substances   exhibit   arseniate   and 


te  of  soda,  and  crystallised  stannous  chloride  ("  tin 
'8  ')■  Messrs.  John  and  James  White  have  two 
■sea  devoted  to  chrome  product*,  and  some  magnifi- 
ed' bichromates  and  cbromates.  'Ihe  larger 
tmtains  samples  of  the  ores  which  are  employed  in 
a  chromium  compounds,  and  an  exceptionallv  complete 
of  the  latter. 


I'atent  Borax  Co.,  Ltd.,  exhibits  the  crude  borates 
'tiieh  borax  is  manufactured,  and  also  the  pure  salt, 
with  sundry  soaps,  cosmetics,  &c. 

-  exhibit  leads  on   naturally  to   the   branch  of  Oi'/s, 

"id  of  these   the  most  comprehensive  is   that 

"  >   1'ateut   Candle   Company,   Ltd.,  which  is    in  a 


magnificent  case,  each  of  the  four  parts  being  devoted  to  a 
particular  department  of  the  Company's  manufactures — 
candles,  night  lights,  soap*,  and  other  toilet  products,  and 
pure  glycerin  with  various  galenicals  in  which  it  forms  an 
important  constituent.  Messrs.  J.  C.  aud  J.  Field,  Ltd.,  have 
an  elegantly  arranged  ease.  It  contains,  besides  night 
lights,  candles,  and  snaps,  some  samples  of  perfumery,  &c. 
Me-srs.  Lever  Brothers,  Ltd.,  have  two  distinct  displays  of 
Sunlight  and  other  soaps  with  which  their  names  are 
associated  ;  and  Mr.  Richard  Armstrong,  of  Preston, 
exhibits  an  ammonia  soap  powder.  The  Chiswick  Soap 
Company  confine  their  exhibit  to  soft  soap  and  various 
specialities  .  but  Messrs.  Isdale  and  MeCallum,  of  Paisley, 
show  a  very  wide  range  of  soap-products,  and  one  ha*  an 
opportunity  at  this  exhibit  of  tracing  the  soap  manufacture 
from  beginning  to  end.  Besides  household  and  toilet  soaps, 
the  linn  show  glycerin  and  other  by-product*  of  soap 
manufacture.  The  largest  exhibit  in  this  department  i* 
made  by  Messrs.  Ogston  andTennant,  Ltd.,  of  (llasgow, 
an  amalgamation  of  two  of  the  oldest  firms  of  soap 
manufacturers  in  Scotland. 

Varnishes. — The  exhibits  of  oils,  paints,  and  varnishes 
are  interesting.  In  the  Main  Avenue,  Messrs.  Mander 
Brothers,  of  Wolverhampton,  have  placed  an  attractive 
stall  representing  a  Moorish  building,  where  one  can 
rest  and  write  a  letter.  Specimens  of  resins  used  in  the 
manufacture  of  varnishes,  and  of  wood  coated  with  the 
latter,  are  shown.  Another  show-case  which  presents 
much  interest  on  account  of  the  fine  collection  of  resins 
exhibited,  is  that  of  Messrs.  Wilkinson,  Heywood,  and 
Clarfr,  Ltd.,  of  London,  a  company  whose  history  as  a 
varnish-making  firm  dates  back  to  1770.  Their  exhibit 
contaius  some  beautiful  specimens  of  work  done  with 
varnishes  and  colour  enamels,  not  the  least  interesting 
being  a  series  illustrating  the  application  of  the  dipping 
process,  which  gives  a  remarkably  brilliant  and  smooth 
surface,  even  in  the  case  of  vermilion  enamels. 

The  Mineral  Oil  Industry. — There  are  four  exhibits  of 
mineral  oil  and  wax  products,  namely,  Young's  Paraffin 
Oil  Company,  Broxburn  Oil  Company,  Pumpherston  Oil 
Company,  and  the  Burmah  ( )il  Company.  The  first  three 
are  Scottish  companies,  and  all  show  practically  similar 
products,  such  as  mineral  naphtha,  gasoliue,  petroline, 
paraffin  burning  oils,  lighthouse  oil,  gas  oil,  lubricating  oil, 
paraffin  scale,  and  refined  wax  of  various  melting  points, 
candles,  and  sulphate  of  ammonia.  The  founder  of  the 
mineral-oil  industry,  the  late  Dr.  James  Young,  E.K.s  . 
erected  works  at  Bathgate  in  1849,  and  15  years  later 
works  at  Addiewell,  both  of  which  passed  into  the  hands 
of  the  Young's  Compuny  in  1S6S.  In  their  exhibit  is  a 
model  of  the  patent  manual  gravitation  retorts,  showing 
the  latest  development  of  that  description  of  plant.  In  the 
Broxburn  Oil  Company's  case  is  a  "  tree,"  illustrating  the 
gradual  derivation  of  the  various  products  from  shale. 

Closely  allied  to  these  exhibits  is  that  of  Messrs.  Stern 
Brothers,  of  London,  which  illustrates  the  variety  of  dis- 
tillates aud  products  obtainable  from  crude  petroleum. 
Naturally,  lighting  and  lubricating  oils  form  the  major  part 
of  the  exhibit ;  but  some  excellent  specimens  of  parajfinnm 
molle,  and  of  petroleum  oil  which  is  water-white  and  free 
from  sulphur  compounds,  are  noticeable.  "  Sternoline  " 
oil,  for  screw-cutting  and  for  hydraulic  machinery,  may,  it 
is  claimed,  be  mixed  with  19  times  its  volume  of  water,  and 
will  yet  prove  a  good  lubricant. 

While  dealing  with  lighting  oil,  it  may  be  mentioned 
that  there  are  numerous  exhibits  of  acetylene  apparatus  in 
the  grounds. 

Manurial  Sails  and  Products. — A  separate  pavilion 
is  devoted  to  exhibits  dealing  with  agricultural  science, 
apart  from  machinery,  and  there  is  here  much  that  is 
of  interest.  The  first  object  to  meet  the  eye  is  the 
splendid  trophy  of  the  German  Potash  Syndicate,  of 
Stassfurt,  which  shows  a  miner  handing  up  a  block  of  salt 
to  one  of  two  allegorical  figures  seated  on  a  pedestal  of  the 
same  material,  the  Spirit  of  the  Mine  overshadowing  the 
whole.      The    exhibit   is    most    extensive,    and    contains 
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mens  of  the  rarions  mineral*   and  products   manu- 
.'\  the  syndicate.     I'p  till  fifty  years  ago  the  sail 
industry   ;     -  sisted  simply  in  evaporating  the 

ibl  linotl  from  the  salt  springs,  but  ;il>out  the 
middle  of  the  century,  borings  were  made  in  the  hope  of 
finding  more  profitable  salt-deposits.  Immense  quantities  of 
sit.'  discovered  :>t  a  depth  of  about  1,000  Feet,  but 
immediately  above  these  the  shafts  passed  through  a  layei 
..i  minerals  the  value  of  which  was  not  known  at  the  time. 
These  are  now  the  source  of  most  of  the  potash  used  in  the 
world  to-day.  Upwards  of  three  million  tons  were  produced 
-  year,  of  which  about  one-half  was  used  in  agriculture, 
as  compared  with  Ks-  than  300,000  tons  in  lssu.  Even 
this  large  consumption  is  bound  still  further  to  increase,  for 
t  Britain  doe?  not  use  a  sixth  part  per  acre  of  culti- 
vated laud  compared  with  Holland,  Belgium,  and  Sweden, 
whilst  agricultural  science  has  completely  proved  the  high 
value  of  potash  as  a inanurial agent.  About  1 4,000  miners 
and  labourers  are  employed  in  the  mines  alone,  in  addition 
to  the  thousands  of  hands  that  are  necessary  lor  the  distri- 
bution  of  the  products  throughout  the  world. 

Another  exhil.it  of  great  interest  is  that  of  tin  Nitrate  of 

\ liation,  which  controls  the  great   nitrate  industry 

ile.  There  is  here  also  a  trophy  which  represents  in 
ries  "t  cubes  the  production  of  nitrate  since  1830.  In 
thai  year  800  tons  were  produced  ;  last  year  1,310,390  tons 
were  exported,  and  it  is  rather  interesting  to  observe  that 
Germany  took  about  one-third  of  the  total  quantity,  while 
the  United  Kingdom  onlj  took  one-tenth.  Here,  too.  are 
shown  photographs  of  the  result-  obtained  by  using  nitrate 
as  a  manure,  but  it  is  to  be  observed  that  the  best  results 
were  obtained  when  potash  also  formed  part  of  the  manurial 
combination.  The  Sulphate  of  Ammonia  Committee  are 
also  in  evidence  with  specimens  of  potatoes  and  turnips 
grown  with  and  without  sulphate.  There  arc  interesting 
exhibits  of  fertiliser-,  dissolved  hones,  and  superphosphate, 
and  mineral  phosphates  from  Christina-  Island,  Algiers,  and 
Florida,  containing  from  GO  to  8G  per  cent,  of  phosphate. 

Gums,  5"c. — A  peculiar  substance,  called  gum  ti 
i-  exhibited  by  the  Gnm  Tragasol  Supply  Company, 
Ltd.,  of  Liverpool.  It  is  a  substitute  for,  and  is  -aid 
to  have  all  the  properties  "f,  tragacanth.  It  is  made  from 
the  seed  o!  Ceratonia  SiKqua,  which  resembles  quince,  and 
which  Messrs.  Norman  Tate  and  Co.  have  found,  on  analysis, 
to  contain  :  Oil,  0*58  per  cent. ;  albuminoid  matters,  3 '29 
per  cent.;  mucilage,  gum.  See.,  72  05  per  cent.;  woody 
fibre,  7- 18  per  cent.;  ash,  I  of,  per  cent.;  and  moisture, 
l.V.'i-t  per  cent.  The  gum  is  prepared  in  various  forms, 
the  finest  resembling  tragacanth  in  colour  and  properties, 
and  is  used  as  a  size  in  textile  industries,  although  other 
for  it  are  suggested. 

7" /!■  <  lu  micals.  Messrs.  T.  an  •  II.  Smith  and  Co.,  Edin- 
burgh, have  among  their  four  eases,  one  devoted  to  diet,  tic 
preparations  and  another  to  opium,  its  alkaloids  and  their 
-alt-.  The  varieties  of  opium  exhibited  are:  Australian, 
Karahis-ar,  Persian  (five  kinds,  viz.,  brick,  cone,  carrot, 
hall,  and  stick),  Gheve,  Bogaditz,  Malatia,  Salonica, 
Egyptian  (brick),  Tokat,  Indian  (ball),  China,  Yerli,  and 
Youghoumia,  or  pudding  opii  m.  This  is  probably  the 
first  time  that  so  many  varieties  of  Persian  opium  have 
been  publicly  exhibited.  Morphine  i-  shown  in  large 
crystals,  ami  the  hydrochloride  in  cube-  and  block-  of 
minute  crystal- ;  also  such  uncommon  salts  are  to  he-  seen 
a-  the  bromide,  iodide,  lactate,  and  nitrate.  The  finest 
thing  in  the  case  is  the  crystallisation  of  codeine,  28  ins. 
high.  This  i-  the  fir-t  time  that  codeine  ha-  been  crys- 
tallised in  sugar-candy  form.  I  Is  contain  about 
2fi  lb.  of  the  alkaloid.  This  ma--  took  six  months  to 
crystallise,  and  i-  a-  bright  and  transparent  as  alum,  of 
the  other  alkaloidal  products  hire  exhibited,  one  of  the 
most  interesting  i-  xanthaline  sulphate,  a  new  salt  of  the 
last  opium  alkaloid  (C  II  NjO,),  discovered  by  this  firm 
twenty  years  ago.  The  free  alkaloid  i-  a  white  crystalline 
powder,  and  is  a  somewhat  feeble  base,  for  the  -alt-  formed 
with  mineral  acids,  though  <  /,<  i  ie,  are  very  apt 
to  di  •]  solution.  The  salts  are  also  distinguished 
by  their  yellow  colour:  hence  the  name  xanthaline. 


British  Colonial  <  '<mrts. — The  Septic  Tank  Syndicate,  l.i 
of  Exeter  and  Westminster,  show  models  and  photogtapl 
nald    Cameron's   system    of   treating  sewage,  wlii. 
consist-  substantially  in  passing  the  sewage  through 
more  filter   beds   filled    with  furnace   clinker  charged  tril 
micro  organisms    that    break   down   all    the   orgain 
rendering  them  soluble,  and   -o  altering  the  constitution 
the  dissolved  substances  as  to  yield  a  filtrate  which 
run    into   streams  ,u    river-   without    contaminating   thei 

i    i-  the  bane  <,f  sewage  treatment  generally,  li 
is    none    in   the  Cameron    process,   and    the    fact   that   f 
method  is   equally  applicable   to   a    -ingle   dwelling  aud 
such  a  town  as  Exeter  i<  evidence  of  its   utility.     I 
it   arc  found    a    number  of   exhibit-   by  sanitary  cnginee 
su  :h  a-  Messrs.  Doulton  and  Co.,  Ltd.,  of  Lambeth, 

A  remarkable  mercury  fountain  is  exhibited  on  b 
the  Queensland   Government    to    illustrate  the  Quo 
production  of  mercury  ore-.     (11    these  there   i-  a 
specimens  exhibited  in  a  gla--  ease  along  with  all  tl 
Pharmacopoeia   salts  of  mercury   prepared  by   Messn 
Tyrer    and    Co.,    Ltd.,    who  also    exhibit    ether 
compounds  as    well   as  bismuth  salts.      The   -pee: 
cinnabar  exhibited,  come  from  the  Kill  ict.     1 

ores  do  not    -cem    to   he    rich   in    mercury,  and    the  outi 
must  be  small,  as  quicksilver  does  not  figure  in  the  colon 
exports.      In    1898    the    bismuth    exported    was    valued 
700/.,  as  compared  with  131/.  in  1897.     The  i 
rich  in  bismuth  ores,  aud   tungsten   ores   are   al- 
to a  considerable  extent,  the  value  of  the  exports  in  II 
having  been  2,fjJU/.     The  following  ores  are  also  represent' 
gold,  silver,  copper,  tin,  lead,  and  antimony.     The  qui 
silver   fountain    already   referred   to   was    designed   by 
( 'harles  Bright,  and  it  is  v  orked  in  an  ingenious  wax 
one  side  of  the  gangway  is  a  trough  into  which  quioksil 
flows  from  the  fountain  at  the  other  side  by  n 
beneath  the  floor,  aud  from  this  trough  it  i-  carried 
endless   band    bearing   tiny  buckets    up  to    ■    tank  \\1  I 
stands  higher  than  the  fountain.     Each  bucket  a^  if 
this  tank  empties  its   contents   into   it,  aud    from   the  I 
the  quicksilver  flows  automatically  to  supply  the 
once   more.     The   fountain    may  possibly  in  i 
with    the   idea    that    Queensland    is   a    mercury  ;  i 
country,  three  tons  of  the  metal  being  used  in  the  I 
This  is,  however,  probably  more  of  the  metal  than  I 
been  obtained  in  the  colony,  and   it  would  be  int.  i. 
know  what  the  object  of  this  feature  of  the  exhibit  is. 

Western  Australia. — Gold  is  shown  in  various  it 
forms  :  also   telluride   ores,  sometimes  containing  up»   - 
of  40   per  cent,   of  gold.     Copper   and   tin   ores 
exhibited. 

The   British  South   Africa   Company  have    an   c 
general  exhibit,  chiefly  devoted  to  lihodesia,  : 
of  gold  and  gold  ores  are  shown. 

Canada. — In  the  Canadian  exhibit  arc  shown  p- 
(t  Intario)  ;  mineral  pigments,  such  as  iron  oxide  an 
spar  ;  common  salt  (Ontario)  ;  apatite  (Quebec) ;  g 
gold  ores  ;  also  ores  of  silver,  copper,  nickel,  m> 
and  iron.  Coals  are  also  shown  from  the  \tlat 
Pacific  coast-. 

France. — The  French  section  is  somewhat  rcmin 
last  year's  Paris  Exhibition.  In  the  food-group  I 
several  rather  interesting  exhibits:  for  example, 
lioquefort  cheese,  which  includes  a  small  eollei 
cultures  of  the  micro-organisms  which  produce  tin 
characteristics  of  this  noted  cheese.  It  will  be  rem 
that  about  12  years  ago  it  was  scientifically  deti 
that  the  fine  flavour  of  the  cheese  depend-  upon  :. 
micro-organism,  and  if  any  foreign  organisms  . 
mittance  to  the  ripening  chambers,  the  result  is  d 
to  the  cheese. 

M.    dustave  Chalmel,  exhibits   a  number  of  spirit  ' 
nishts  ;  XL  Louis  Plassard,  the  Paris   perfura 
turer,    exhibits     a     magnificent    collection    c 
pi  rfumery,  which   last  year  formed  an   attra'ti. 
the    Perfumery   Section   at   tie    I'ari-    Exhibition.     M 
Chcvricr  and  Ilelouis,  also  of  Paris,  are  the  nianiifa. ' ' 
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i proprietary  medicinal  tunic  entitled  "La  Vanadine." 

is  preparation  seems  to  owe  its  tonic  property  to  ainnio- 

!ii  vanadate,  and  it   appears  to  be  the   first    medicinal 

natation    of    vanadium      at    1<  ;ist    of    modem   times.      In 

cliu-'s  day,  fully  half  a  century  ago,  vanadium  suits  wore 

i  as  a  substitute  for  arsenic,  hut  they  did  not  find  a 

■   in  medicine.     A  good  exhibit  of  Armenian  paper  made 

M.  Fernand  Moussuud,  of  Paris,  is  shown.     It   is  sold  in 

cine   little  booklets,  made   up  of    triple   strips   of  the 

r,  one  of  which   is   placed  in  a  neat   tripod  easel   for 

line.       An   exhibit    of   wood     products,    consisting   of 

lata)  and  acetone,  is  placed  in  the  corner  of  the  group 

['ages,  ('minus  and  Co.,  of  1'aris. 

I'SSIA. — 'I'b-'    majority    of    the    exhibits    are    of    gnat 

I  T»l  interest,  and  a  few  appeal  specially  to  fine  chemical 

Hirers.     One  of  the  latter  is  the  small  case  shown  in 
-trial  Hall  by  Prof.  Dr.  A.  Poehl,  of  St.  PetersVirg. 

II  ?  is  a  series  of  very  superior  "  photograms  of  Charcot- 
Jien's  crystals  of  spermine  phosphate,"   which  show  the 

ied  appearance.-  assumed  by  this  compound.     There 

standardised  solid   extracts  of  aconite,  l-72  per 

iloid  ;  belladonna.  1  ■  27  percent.  ;  coniuin,  0' 58  per 

on!  hyoscyamus,  0'  82  per  eeut.     In  view  of  the  fact 

Merck   recently  stated  that    he  had    never   met   with 

extract  of  henbane  containing   0-75   per  cent,  of 

it  is  interesting  to  find  as  much  as  0-82  per  cent. 

issian  extract.     Il  would  be  more  valuable  if  there 

dls  of  the  process  by  which   the  alkaloid    was  esti- 

i  only  in  henbane,  but  also  in  the  other  extracts. 

oxide   of    iron     and    glycerophosphate   of   iron, 

.ill's,  are  interesting;    glycerophosphate  of  lime, 

.  and  some  mercury  preparations  are  shown. 

Russian  Compauy  of  Chemical  Products,  St.  Peters- 
w  a  fine  collection  of  coal  lar  products,  benzene, 

o-87.i  and  0880,  90  per  cent,  benzol,  toluidine,  lysol, 
acid  crystals  and  powder,  &c. 

Products  Fabrication  Company,  of  St.  Peters- 
bit  glue  and  other  specimens. 

Mining  Pavilion  is  an  exhibit  by  Xobel  IJrotbers, 

ik|  who   show,  besides  explosives,  alsj   products   from 

ich    as    ccrasiu,    white     vaseline,    crude    oils, 

Is,   gasoline,    kerosine,   and    benzine.      A.     M. 

St  Petersburg,  exhibits  naphtha   pitch,   stearin 

;cl  nd  machine  oils. 

\lry  Parilion. — There  are  here  complete  series 

-live  of  the  dry  distillation  of  wood,  models  of  distil- 

r  making  pitch  and  turpentine,  and  of  manufactories 

uid  lampblack.     Specimens  of  all  the  products 

■  'Mi.     White   resin,  as  obtained  by  tapping  the  pine, 
d|  to  10  per  cent,  of  essence  of  turpentine,  and  80  per 

i  of  which  50  per  cent,  is  colophony  and  30 
1st.  Pale  rectified  turpentine  is  obtained  by 
yellow  essence  by  means  of  a  double  distilla- 
nce  of  lime,  and  refrigeration  in  the  air.      \t 

■  distillation  yellow  turpentine  yields  75  to  85  per 

green  turpentine,  and  the  latter  yields  rectified 
e  equal  to  about  70  per  cent,  of  the  whole.  The 
lure  of  birch-tar  (nleutn  nisei)  and  charcoal  is  also 


#etu  f^orh  &rrtion« 


Mi!   FROM  THE   PRESIDENT   TO   THE 
NEW   YORK    SECTION. 

Dg  letter  has   been   written   by  the  President 
Swab,  F.K  S.)  to  the  New  York  Section:  — 


London,  \V., 
June  1901. 


-  isirman  and  M  tubers  of  the 

-  York  Section  of  the  Society  of 
'     Chemical  Industry. 

-ource  of  deep  regret  that  during  my  tenure 

at  an  end,  I  have  been  unable, "through 

dering   circumstauci ill  health    being   one—to 


avail  myself  of  the  most  kind  ami  warm  imitation,  con- 
veyed to  me  through  our  late  highly  esteemed  President, 
Dr.  Chandler,  to  visit  your  great  country  and  make  the 
personal  acquaintance  oi  the  members  of  the  New  York 
Section  of  the  Society.  But,  failing  that  pleasure-  and  it 
would  have  been  for  me  i  \.ii  great  pleasure — I  am 
obliged  to  content  myself,  a-  far  as  it  is  possible  to  do  so, 
with  this  alternative  mole  of  communication,  and,  by  means 

of  a  letter,  to  send  yon  fraternal  greeting  and  congratula- 
tions; and  1  lake  this  opportunity  of  expressing,  on  behalf 
of  my  colleagues  of  the  Council  and  on  my  Own  behalf, 
vcr\  sincere  thanks  for  the  many  valuable  contributions 
which  you  have  made  to  our  proceedings,  and  for  the  loyal 
support  which  you  have  given  to  all  the  slops  taken  by 
the  Council  on  your  behalf  to  maintain  and  improve  the 
position  of  the  Society. 

I  offer  you  hearty  congratulations  on  the  prosperous 
position  of  the  New  York  Section.  The  increase  in  the 
membership  is  all  the  more  a  source  of  satisfaction  in  that 
it  i-  an  indication  of  the  wonderful  development  of  chemical 
industry  In  America, of  which  Dr.  Chandler,  in  his  admirable 
presidential  address  last  year,  gave  such  astonishing  details. 
It  is  one  of  the  merits  of  our  Society  that  its  aims  have 
close  relationship  with  those  of  pure  science,  and  appeal  to 
interests  so  universal  thai  their  pursuit  tends  to  lessen  if 
not  efface  the  jealousies  of  race  and  the  asperities  of 
competitive  commerce. 

To  that  small  extent  we  are  philanthropists,  and  promoters 
of  general  progress  and  international  goodwill,  through  the 
harmonising  influence  of  science  aud  trade. 

lilt,  gentlemen,  my  purpose  in  this  letter  is  not  to 
moralise;  it  is  simply  this  ;  that  since  I  have  not  been  able 
to  give  myself  the  great  pleasure  of  visiting  you  at  your 
meeting  place,  and  of  showing,  by  personal  contact  with 
you,  all  tic  good  fellowship  and  appreciation  that  I  feel  — 
since  I  could  not  shake  each  one  of  you  by  the  hand — I 
wetild  at  least  give  myself  the  partial  satisfaction  of  holding 
out  to  you  an  imaginary  "  hand  across  the  sea,"  with  the 
intention  and  desire  of  confirming  and  strengthening,  by 
some  outward  sign,  the  fact  and  feeling  of  our  unity. 

Allow  me,  in  saying  good-bye,  to  express  my  most  earnest 
wish  for  the  continued  prosperity  of  the  New  York  Section 
of  the  Society  of  Chemical  Industry,  and  the  hope  of  not 
infrequent  visits  over  here  of  its  members,  who  mav  always 
feel  assured  of  a  cordial  welcome. 

I  am, 

Very  truly  yours, 
(Signed)         J.  W.  Swah. 


THE   CHAIRMAN'S   REPLY. 

To  the  above  the  following  reply  has  been  received  : — 
Long  Island  City,  New  York, 
J.W.SwAN,Esq.,F.R.S.,  June  21,  1901. 

President  of  the  Society  of  Chemical  Industry. 

Dear  Sir, 

I  dksire  to  acknowledge,  on  behalf  of  the  members 
of  the  New  York  Section  of  the  Society  of  Chemical 
Industry,  jour  very  friendly  letter  of  recent  date,  and  to 
express  the  very  general  regret  that  any  circumstances,  and 
especially  ill  health,  should  have  prevented  our  welcoming 
you  in  our  country  during  your  term  as  President  of  the 
Society — something  which  we  had  been  led  to  believe  by 
Dr.  Chandler  was  possibly  to  be  our  pleasure.  We  ti  ust, 
however,  that  it  will  be  only  a  pleasure  deferred. 

I  think  I  can  assure  you,  and,  through  you,  the  Council, 
that  no  Sectiou  is  more  loyal  to  the  parent  Society  than  our 
nv  n.  and  that  it  will  in  the  future,  as  in  the  past,  do  every- 
thing for  its  advancement,  being  well  aware,  however,  that 
our  efforts  bring  forth  small  results  as  compared  with  the 
benefits  we  reap  from  our  friendly  relations  with  industrial 
chemists  in  Great  Britain,  and  from  the  valuable  pages 
of  the  Journal,  which  is  thorongly  appreciated  by  Ameri- 
cans of  all  the  professions  in  which  chemistry  finds  an 
application. 
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Out  pari  oi  ilu-  membership  of  the  Society  is  increasing 
rapidly,  and  it  is  not  improbable  thai  before  many  yean  it 

may   equal  the  number  in   Great    Britain.     Then  1  believe 
we  shall  have  what  may,  perhaps,  be  called  an  International 

t\  of  Chemical  Industry,  and  WO  may  do  our  full 
.-hare  trom  this  ride  of  the  -water  towards  its  development 
and  prosperity. 

We  graip  yoni  extended  hand  with  OUr  Own  advanced 
more  than  half-way  to  meet  it.  and  thank  you  for  your  kind 
wishes  and  for  the  welcome  you  hold  out  to  its  on  your 
shor.  -  Personally,  1  may  saj  that  1  am  sailing  for  Paris 
on  the  29th  of  this  month,  and,  if  it  can  possibly  be 
arranged,  I  shall  be  present  in  Glasgow  at  the  Annual 
Meeting  in  July,  when  I  hope  to  be  able  to  express  to  you 
in  person  much  that  it  is  impossible  for  me  to  put  on 
paper. 

Our  Section  does  not  meet  again  until  October,  so  that 
the  pleasure  of  placing  your  letter  before  our  members 
must  be  deferred  until  that  time. 

With   renewed   assurances   of  our  appreciation  of  jour 
thoughlfulncss  in  remembering  m, 
I  am, 

Very  truly  your-, 
(Signed)        Clifford  Ri chart/son, 

Chairman,  New  York  Section, 
Society  of  Chemical  Industry. 

Meeliny  held  mi  Friday,  February  15///,  1901. 

MR.    CLIFFORD    RICHARDSON    IN   THE    CHAIR. 


PETROLEUM  FROM  THE  BEAUMONT, 
TEXAS,  FIELD. 

BY    CLIFFORD    RICHARD60N    AND    E.    C.    WALLACE. 

Thf.  Lucas  or  BeaumoDt  well,  and  the  several  others, 
seven  or  eight  in  numbtr,  which  have  been  brought  in 
since  the  tirst  strike,  are  situated  about  two  miles  from  the 
Neehes  liver,  the  eastern  boundary  of  Jefferson  county, 
Texas.  This  county  lies  on  the  Gulf  of  Mexico  at  the 
south-eastern  corner  of  the  State,  and  adjoining  Louisiana, 
from  which  it  is  separated  in  part  by  the  river  and  in  part 
by  Sabine  Lake.  From  Pott  Arthur,  a  railroad  and  ship- 
ping terminus  on  the  latter,  the  well  is  distant  between  13 
and  14  miles,  while  the  town  of  Beaumont  is  a  little  more 
than  three  miles  to  the  north-west. 

Two  pipe  lines  will  connect  the  oil  field  with  Port 
Arthur,  and  others  perhaps  later  with  Sabine  Pass  and  with 
New-  Orleans,  278  miles  to  the  east.  The  new  field  is  about 
200  miles  to  the  south-east  of  the  well-known  Corsicana 
field  in  Navarro  county,  and  only  20  miles  from  the  Sour 
Lake  oil  region  of  Jefferson  county,  the  oils  from  which 
were  described  in  this  Journal  for  February  1900. 

The  Beaumont  wells  lie  in  the  coastal  plaiD  of  the  Gulf 
of  Mexico,  which  extends  back  from  the  coast  about  100 
miles,  and  the  oil  is  found  in  tertiary  strata  at  a  depth 
of  about  1,100  feet. 

According  to  Prof.  J.  C.  White  (Pet.  Indust.  and 
Tech.  Rev.  4,  394,  Apiil  27,  1901)  the  initial  output  of 
the  Lucas  well  was  10,000  barrels  per  day,  but  it  increased 
to  70,(ji«i.  How  long  this  will  be  maintained  is  a  question 
which  the  future  alone  can  answer. 

What  the  extent  of  the  new  field  may  prove  to  be  is 
uncertain.  It  has  been  suggested  that  the  entire  area 
extending  over  the  200  miles  between  Beaumont  and 
Corsicana  may  be  oil-bearing;  but  the  oils  at  present 
obtained  at  the  two  points  are  quite  different,  the  latter 
consisting  predominantly  of  paraffin  hydrocarbons  with  some 
paraffin  scale  in  the  highest  distillates,  while  the  former  is 
largely, if  not  entirely,  a  polymethylene  oil.  A  well  recently 
sunk  in  the  Sour  Lake  field,  and  deeper  than  those  hitherto 
bored  at  that  point,  820  feet,  is  reported  as  yielding  500 
barrels  per  day.  The  field  may,  therefore,  be  assumed  to 
extend  a-  tar  a-  tlii--  point,  although  whether  wells  at  that 
locality  will  be  permanent  is,  of  course,  not  known. 


Mr.   Robert   T.   Hill,  of  the  United   States  Geolog 
Survey,  lias  made  an  investigation  of  the  field  and  ha 
the  following  |  rcliiniiiary  report  of  his  conclusions  : — 

"The  importance  of  this  oilfield  is  far  greater  thai 
present  can  be  described  or   estimated.     It  means  nm  , 
a  cheap  fuel  supply  to  the  largest  State  in  area  in  the  I 
but  owing  to  its  proximity  to  tide  water  it  promises  an 
trade  such  as  exists  nowhere  else  in  the  world.     Pre, 
tions  arc  being  made  to  sink   hundreds   of  wells,  unci 
soon  the   present  output   of  500,000  barrels  a  day  ma  . 
quadrupled. 

"It   is  certainly  within    the   limit  of  probability  lbs 
will  be  found  at  many  places  throughout  the  coastal  jir: 
especially  in  its  southern  extension  towards  the  RioGt 
and    in    the   north-eastern   State  of  Mexico  at  Tama! 
The  outcrop  of  the  Tertiary  formations  in  south-west  T  «, 
in  Wilson,  Atascosa,  McMullen,  Duval,  and  other  coui  a 
is  naturally  rich    in  oil,  and   practical  oil  men  are 
menting  in   that  region.     As  the  oil-bearing  tertiary  s  t> 
extend  east  of  the  Mississippi  into  Mississippi  and  A 
it  is  not  beyond  probability  that  oil  may  be  found  it)   * 
States. 

"  It  is  impossible  now  to  state  exactly  the  extent  ofc 
oil-yielding  bed  which  supplies  the  Beaumont  well,  am  li 
can  only  be  determined  by  drilling  experiment-. 

"  The  area  of  profitable  exploitation  of  the  lleaumo  oi 
fields    is    confined   between    San  Jacinto   and   the   ■ 
rivers,  east  of  the  Houston  and  West  Texas   Ilailro 
south  of  Oil  City,  Nacogdoches  county.     This  area  n    I 
extended  or  restricted  by  future  exploitation. 

"  It  is  very  probable  that  other  oil  fields  may  be  disci  W 
in  the  coastal   plain  between  the  Beaumont  and 
fields.     Here    lies   a   vast   territory   underlain  by 
bearing  eocene  formations  which  has  not  been  exp 

The  Beaumont  petroleum-,  being  of  tertiary  occui  ic 
is,  therefore,  of  great  interest  to  compare  with  li 
tertiary  oils,  such  as  those  from  California. 

Specimens  of  the  Beaumont  oil  were  received  fi 
original  Lucas  well,  taken  in  January  and  again  in     i 
1901.     They  were  examined  according  to   methods  li 
may  be  outlined  as  follows  : — 

Specific  gravity,  flash  point,  refractive  index  were  -l- 
mined,  the  first  in  a  picnometer  at  25°  C,  the  secon  in 
New  York  State  oil  tester,  and  the  third  with  an  f 
refractometer  at  25°  C. 

Viscosity. — The  figures  represent  the  number  of  ■  >i  ■ 
which  were  required  for  the  oils  to  flow  from  a  100  c.c  W 
according  to  the  Pennsylvania  Railroad  specification  I 
results  are  only  relative. 

Sulphur  was  determined  by  Carius'  method. 
Volatility   in  an   Open   Dish. — When   20  gnu.  I    I 
petroleum  are  heated  in  a  dish,  2i  inches  in  diami pi 
lj  inches  deep,  to  various  temperatures  for  varion 
of  time,  or  until   the   loss   becomes  small  enough  i 
in  any  period  of  heating,  results  are  obtained  whirl  !• 
interest,  especially  when  compared   with  well-koc  I 
The  volatilisation  under  these   circumstances  goes  o  * 
the  boiling  point,  and,  the  vapour  not  being  confini  tl 
is  no  cracking.     The  amount  volatilised  will,  of  eo 
somewhat  influenced  by  the  size  of  the  oven  and  ni  " 
determinations  made  in  it  at  one  time.     The  d 
were  made  under  very  uniform   conditions,  but  a  '• 
considered  as  of  only  relative  value. 

Distillation    in   Engler's   Flasks. — This  was 
according    to   Engler's   directions   (Petroleum,    I 
p.    5021,  the   distillate    between    150°   ami 
representative  of  the  burning  oil   available  conn 
Duplicate  determinations   by  this   process  were  i 
cordant.      The  distillate   of  burning  oil   ml 
enough  strong   sulphuric  acid  of  specific  gravity 
produce   au  oil   as    nearly   water-white   a-  possil 
quantity  necessary  for   the   purpose  and  tin- 
oil  removed  by  the  acid  were  determined. 

Fractional  Distillation. — For   this   pun 
litre  of  oil  is  distilled  in  a  litre  flask,  of  Engl 
larger.     The  flask   is   supported  ou   a  six-imsli   D 
and  surrounded  with  an  oven  built   up  of  loo 
'   covered  with  an  asbestos  board.     The.1 
in    an    air   condenser    three    feet    long,   counecte 


I' 
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il's  receiver,  in  which   11    vacuum   tit'   'JO   nun.  can    he 

t. lit  ni.     All  the  joints  are  mercury-scaled,  or  of  solid 

;.  to  avoid  access  of  air,  which  would   induce  decompn- 

u.    A    uirrcnt  of  carbon  dioxide  is  conducted   to   the 

mi  of  the  distilling  flask  to  agitate  the  oil  and    remove 

am  tbc  apparatus.     The  oil   is  heated  by  a   ring  flame 

her  bin  ner,  a  ml  distilled   at   ordinary  pressure  as   long 

cie  are  no  si^ns  of   cracking.      As  soon  as   any  decom- 

ios  is  recognised,  or  the   temperature   has   reached  a 

figure,  the   "il  is  cooled  ami  the  vacuum   made.     The 

boiling    point    at  atmospheric   pressure   ami   at 

il  ni.  for  hydrocarbons,  boiling  under  760  mm.  at  about 

\.  is  I  17  .  a  distillate  coming  over  at  317'  at  ittuios- 

n    beginning  to   distil   at  200°  in  a  vacuum  of 

,i.     for  lower   boiling  hydrocarbons  the  difference    is 

'hi  mi  oil   boiling   at   14S    I',  in   air.     The    specific 

*  .mil  refractive  index  of  the   original   distillates  were 

lit  'Jo    C.     They  were   then   treated  twice  with 
Hi  ot  sulphuric  acid,  washed  with    dilute   soda,  dried 

■  iimIuiiu,  and    the    determinations    repeated.     Finally. 

■  the  distillates  was    treated  with   a    mixture  of  equal 
-  ni   sulphuric  and   nitric  acid,  washed,   boiled  with 

examined.     Ordinarily,  in  distillates    of    low 

this   would   remove  aromatic    hydrocarbons, 

se  of  tbe  polymethylenes  of  high  boiling  point, 

i    in    Texas    oil,    the   acid   combines   with   and 

•  i  different  class  of  hydrocaibons  with  the  formation 

upturns  resin-like  nitro  derivative. 

I   mhation  <;/  Residues. — The  residues  left  after  evapo- 

the  open   dish,  or  from  either  of  the  methods  of 

■til  ion  are  characteristic  and  of  value  in    determining 

.my  petroleum,  and  as  to  whether  it  has  a  so- 

■  -phallic  or  paraffin  base  :   that  is  to  say,  whether  it 

v  of  cyclic  polymethylenes  or  paraffin  hydro- 
Mere  inspection  will  often  reveal  the  presence  of 
in  other  cases  the  residue  is  plainly  asphaltic. 
the  soft   residue   or  pitch,  as  it  may  be,  is 
n   '1  further,  more   particularly  in  respect  to   the  fixed 
Huh  it  contains,  its  solubility  and   specific  gravity. 
i  nations   arc  of  great   relative   value,  as   will 

■  iter,  at  least  if  the  distillation  or  evaporation   has 

•  carried   so  far,  that  the  residue  consists  largely  of 

Analyses. — These   were    made   with   the   pre- 
|   which  have  been   found  necessary  in  burning  the 
yle'.ic  hydrocarbons,    which    very    readily    escape 
imbustion. 

Examination  of  Beaumont  Petroleum. 
"  csalts   ol    our  examinations,    together  with    some 
ninations  on  Pennsylvania  and  Ohio  oils,  were 


No.  44,651. — Oil  received  February  5th,  1901. 
45,392.—  „  March  27th,  1901. 

19,708.— Oil  from  Noble  Co.,  Ohio. 
I6.-IS4. —        ,,       Pennsylvania  Pipe  Lines. 


Ultimate  Composil 


inposttwu. 


Beaumont.     Penna.*      Oliio.t 


lument  with   excess  of 


86*08 

86-10 

S5-00 

12-311 

18*911 

13-80 

1-75 

o-Oi'i 

0*60 

0-92 

ii  i  n 

89-0 

21-n 

80-0 

•  Kneler.  t  Mabery.  Noble  Co. 

Beaumont  Oil. 


Test  No.    Test  No.    Test  No. 
44,651.         45,392.  ,     19,708. 


25°  C         0-912  (1-914 

Up--: Ord.Temp.        no" 

IH.R.  pipette  ..  73« 


0-8014 
Old. 

42" 


Volatility  in  Opt  II  Dish. 


Test  No. 
li.ir.i. 

Percent. 
19-19 
31-81 

67-57 

48*0 
64-0 

74-0 

Test  No. 
45,892. 

'I',  -t  No 
[9,708. 

Test  No. 

16,484 

110"  C,  230°  F. :  7  hours 
162°  C,  325°  F. 

206   i    .I""    !•'. 

In  constant  weight — 
105°  C.,  221°  F  :    12  Ins. 
162' C,  825°  !•'.:  7n    .. 
205°  I'.,  4011°  P.  :  111    ,. 

PerCent 

20-11 
27-n 
19*0 

48-11 
57-0 

7lii 

PerCent 

41-2 
l.i'n 
59-0 

1ST 
81  ii 
75-11 

PerCent. 

47-3 
58-0 
68-0 

58  7 
71    Bt 
84-0 

l:i  hours. 


t  12  hours. 


I  'iscosity  of  Residues. 


7  hours  tit  206°  C.,  inn    1'. 
49         , .  205°  C,  4110°  F. 

Penetration 


Quick 

Quick 

Soft 

Soft 

now. 

How. 

Solid 

Solid 

Brittle 

Brittle 

10° 

S" 

Pitch 

Piteh 

Distillation  :  Engler's  Flasks. 


Distillation  begins 

Below  150°  C... per  cent. 

150°— 800°  C '. , 

300°— 350°C 

350°— 400°  C 

I.osson  acid  treatment  (150°— 800°  C. 

fraction). 

150°— 260=  C ...per  cent. 

Loss  on  acid  treatment  ...        „ 
Percentage  of  acid  used. . .       „ 


Beau- 
mont. 

Test  No. 
44.651. 


Ohio. 

Test    HO. 

19,708. 


Penn- 
sylvania. 
Test  No, 

16,483. 


110°  C. 
2-5 
lien 
20-0 

25-0 

WO 

Sun 
8-0 

7-0 


85°  C. 
23-0 
210 
21-0 

27-0 

.7-11 


2  .7 


30    i 

21-0 

41-0 

14-0 

(23-0 

i.99-0 

1-8 


2-0 


Specific  Gravity  and  Refractive  Inde. 
Beaumont. 


*■>■«■-   fe 


Below  150  .. 

150°— 800°.. 
800°— 350°.. 

r.li         inn    . 


Ohio. 


a_  ,-,„    Refrac. 
Sp-  Gr- !  Index. 


(Amount  too 

snail.) 
0-8749  1*473  o\siii4 
0-9089  1-601  0-8404 
0'9182       1-508     0-8648 

Aller  neiil  treatment. 


0-7297       1-112 


1-142 
1  ■  Ills 
1-481 


Pennsylvania. 


Sp.  Gr. 


Refrac. 
Index. 


0-7188         1-415 


ir  -.:  isi 
0s.-i.is 
Panitlin 


1-487 
1-468 
1-470 


150  -.-ton  ...     0-8704       r  17.1     irs ;       1-443      r. -77t>l         1-438 


The  residue  amounting  to  9-9  per  cent,  of  the  original 
oil  was  evaporated  in  an  open  dish  to  6  per  cent.  It  was 
then  a  brittle  piteh  which  had  ihe  following  properties  :  — 

Specific  gravity 1-0454 

Colour Black. 

Lustre Shiny. 

Structure Massive. 

Fracture Conchoidal. 

Hardness-penetration 15° 

Soluble  in  CS, 99-  8  per  cent. 

Organic  insoluble o'l 

Mineral  matter O'l 

100-0 


Soluble  in  8S°  naphtha jjo-o 

This  is  per  cent,  of  total  bitumen 60'1 

Soluble  in  62°  naphtha 64-8  per  cent. 

This  is  per  cent,  of  total  bitumen tJ4-n 

Bitumen  yields  on  ignition : — 

Fixed  carbon 21 '13  per  cent. 

Volatile  hydrocarbons 78*8 

r>  2 
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lilar  hut  softer  pitch,  made  by  boiling  the  crude 
oil  for  20  hoars  in  an  open  dish,  had  the  following 
properties,  S3  compared  with  a  D  grade  residue  or  paving 
asphalt  from  Los  Angeles  oil:  — 




Beaumont 

irnia. 

78 

78 

Specific  -"em  ity 

Bitumen  soluble  in  88  wphtha.. 
02-"      

0*9964 
7ft 
84'S                     Bl*6 
s-;                     I5'0 

Fractional  Distillation. 


Tractions. 


P.  C. 

Atinos.pres.  Sou— mi  149—205 
..     mi    iii 

..      +41 — ^tSO  327—2411 

..      180-  5201249    271 

.     520  -459271—298 

,.      559—602  293— S17 

20  mm.    ..      592  -484  200—240 

164—538240    280 

..      536    608 

1 

Total  .... 


Distilled. 


PerCent. 
1-0 

s* 

II 

10-8 

His 

in 

WO 

B*8 

10*6 


Spei  he 
Gravity, 
28  C. 


sill 

S4HS 

8589 
s7u5 
8863 

9184 
9349 
9129 


Refractive 

Index, 
26   C. 


1-459 
1-461 
1-467 

i  ■  17.; 
L-485 
1-492 
1-605 
1-514 
1-621 


..,- ,  heavy  :  slow  Bow  at  7n    P. 
Difference  in  boiling  point  for  760  and  25  nun.  pressure,  117   0, 

Effect  of  Reagents  on  Distillates. 


Fractions 


r. 

mi    -441 

\-u    520 


5G9  -80S 


■ 


Speoifii  Gravity 
after 

Treatment. 


Excess  of  strone  H  si  >,. 
PerCent 


17-s 
21  T. 


0-8357 
0-8197 
0*8929 


Excess  of  HsSOi  +  HNOjaftcr  H,S()„ 


ll-ii 

Total  oil  removed 

li\  Reat-ents. 

32  0 


ii  8879 


Refractive 
Index, 
20    C. 


1-463 
1474 
1-480 


1*488 


Examination  of  the  preceding  Results. 

From  the  preceding  results  it  appears,  although  the  two 
specimens  are  slightly  different  iu  their  specific  gravity  and 
flash  points,  that  the  Beaumont  oil  has  a  very  high  density 
for  one  beginning  to  distil  at  110°  C,  and  that  the  hydro- 
carbons of  which  it  is  composed,  as  shown  by  the  ultimate 
composition  of  the  original  oil,  and  by  a  comparison  of  the 
specific  gravity  and  refractive  indices  of  the  1 50' — 300c  C. 
distillates  from  the  Engler  flasks  with  similar  distillates 
from  Eastern  oils,  must  belong  largeJy  or  entirely  to  some 
series  other  than  the  paraffin,  and  probably  to  the  same 
series  as  those  found  in  the  Sour  Lake  petroleum  which 
we  have  previously  examined  (this  Journal,  190  >,  121  ), 
rather  than  those  of  the  Corsicana  oil,  which  consists 
largely  of  paraffins.  !t  is  also  plain  that  the  oil  contains  a 
much  larger  proportion  of  unsaturated  hydrocarbons  re- 
movable by  sulphuric  acid  than  either  Pennsylvania  or  Ohio 
petroleum.  The  Beaumont  oil  has  :i  high  sulphur  content 
and  carries,  as  it  comes  from  the  wells,  a  large  amount  of 
hydrogen  sulphide  in  solution.  This  gas  has  previously 
been  observed  in  solution  in  petroleum,  but  not  in  so  large 
quantity  as  at  Beaumont.  The  Bulphuretted  hydrogen  is 
largely  lost  on  standing  and  more  completely  on  blowing  air 
through  it.  Alter  such  treatment  the  oil  contained  l"7S 
per  cent,  of  sulphur  in  the  form  of  sulphur  derivatives  of  the 
hydrocarbons.  Mabery  has  found  2  10  per  cent.,  but, 
apparently  without  removal  of  the  gas.  From  an  industrial 
point  of  view  the  former  figure  is  the  one  of  importance  to 
the  refiner,  but  the  latter  if  the  oil   is  to  be  used  for  fuel. 


This  amount  of  sulphur,  it  li;i~  been  inferred  by 
authorities,  would  make  it  impossible  to  use  the  petal 
for  fuel,  but  many  coals  with  le-s  fuel  value  contain  a* 
sulphur,  and  are  used  fot  steaming  purposes  without  in 
difficulties  being  encountered. 

Fuel  Value  of  the  Oil. 

A  comparison  of  the  ultimate  compositions  o 
oil  with  other  oils  used  for  fuel  shows  that  while  no; 
to  Pennsylvania  and  Ohio  oils,  owing  to  the  low  car!* 
high  sulphur,  it  is  not   inferior  to  the  California  petal 
in  an]  marked  degree. 

Possibilities  of  Refining  the  Oil. 

Distilled  iu  an  Engler  flask  the  Texas  oil  begins 
at  110    C.  but  only  2-j  per  cent,  goes  over   b 
compared   with  21    per  cent,  volatilised  under  siniil  | 
dir ion;-  in  Pennsylvania,  and   23  per  cent,  in  Noble  i  j 
Ohio,  oil.     It  contains,  therefore,  little  or  no  naphtli: 

Between    150    and  :S00    C.  40  per  cent,  of   I 
over,  this  fraction  being  ordinarily  considered,  in  tl  j 
of    Pennsylvania  oils,  as   suitable  for  an   illuminac 
large  a  percentage  of  the  oil  is  found  iu  this 
occurs  in  the  average  run  of  the  Pennsylvania  p 
deliveries.     Its   gravity  is,  however,   quite  different.  I 
as  compared  with  -7981;   it    contains  much  sulphu    I 
large  amount  of  unsaturated  hydrocarbons,  so  thai 
to  refine  it  with  sulphuric    acid    necessitated  the   u-    ' 
impossibly  large  amount  of   this  reagent    ami 
of  oil.     The  resulting  illuniinatiug  oil  is   not   ware 
and    colours  on   standing.     A   better  oil   can    be  n 
cutting  out  the  distillate  above  2603  C. 

If  the  oil  is  distilled  in  vacuo  and  the  same  fi 
to  300°  C  is   treated  with  an   excess   of  sulphuric   i 
water-white  product  is  obtained,  but   it   is  evident 
treatment   is  not   possible  commercially.     In 
new  proce-s  of  handling  this  oil   is  developed,  it  ea  I 
made    to    yield   a    satisfactory    illuminaiit.    even     r 
found  possible  to  invest  a  lamp  and  wick  to  burn 
duct  satisfactorily.     It  would  rot  be  safe  t..  - 
that   the    Beaumont  oil   could   not  be    refined   ni 
circumstances  so  as  to  give  a   good  burning  oil,  be 
although   this  was  thought  to  be  impossible  in  the  | 
with   the  Lima,  Ohio,  oil,  Frasch  invented  a 
enabled  the  Standard  Oil  Company  to  remove 
from  the  distillates  and  to  turn  out  an  illumioa 
to  the  best  Pennsylvania.     It   is  highly  proba 
judging  from  analogy,  that  no  such  process  is  poss 
the  Texas  oil,  since  no  success  has  been  attaim 
a  first-cliss  illuminaiit  from  California  oils  of 
stitution,   all    the    product   turned   out    bein;- 
with  Eastern  oil  to  make  it  passable  and  markcta'h 

The  dieyclic  polymethvler.es  burn  with  a  verj 
smoky  flame. 

Residuum  from  Beaumont  Oils. 

The  Beaumont  oil,  heated  to  various  tempe 
open  dish,  does  not  differ  essentially  from  Pel 
Ohio  petroleum  in  the  amount  volatilised  after 
of  time,  or  until  there  is  no  further  loss.     Afti 
heating  the   oil  loses   much  less   at   llo   C,  o»i 
abscn  -e  of  any  large  amount  of  naphtha. 

The  greatest   difference  between   Pennsylvs 
oils  and   that  found   in   Texas   is   in  the  eh 
residue,  which    in  the  latter  case   resi  m 
by  the  California  oils,  whereas  the  former   lea 
containing  paraffin   scale,  and  without  the  sti 
enables  the  latter  to  be  pulled  out  into  threads. 

The  final  residue,  after  heating  to  I 
a  solid,  but  that  from  the  Eastern  oil?  is  a  hril 
4a  per  cent,  of  fixed  carbon  and  coke,  whili 
resembles  in   some  respects  an   ashpli..!t.  altliei 
strongly    heated    this   becomes   a   pitch  also.     I 
products  of  and  residues  from   the  distillation  oi 
tion  of  these  oils  are  much  affected  in  charactei 
in  the  conditions  under  which  they  arc  made. 

The  nearest   approach  to  an  asphalt  was   pi  " 
boiling  down  the  crude  oil   in  an  open  kettle  not  ' 
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insistence  of   California  asphultic    residues,  and  solid 

h  to  1»'  handled  without  sticking  to  the  fingers  badly. 

of  the   properties  of  this  material  with  the 

| roil  product  showed,   however,  that   it    was    not    as 

nsphtltic,  as   the   fixed   carbon   which  it  yielded  was 

in   two-thirds    as   large   as   it  should  be  for   a   true 

8'-  . 

Bmomoot   oil  can  hardly   be  called  asphitltic,  in   so 

furnishing    a     commercial    supply  of    asphalt    is 

in. I,  both  because  of  the  small   amount  of  residue  it 

iporation,    only    about    fi    per    cent.,    and   on 

.    character  of  this  residue.     Id  this  respect  it 

Lake  oil 

Distillation  in   1  racuo. 

i   of   one  of  the   samples,   with   the  aid   of  a 

.  .it  that  point  where  boiling  ceased  to  go  on  without 

re  distillates  better   suited  for  examination    as 

ter  of  the  hydrocarbons  which   make  up  the  oil 

■    from  the  li'ngler  flask.     Comparison  of  the  dis- 

Corsicana,   Sour    Lake,    and    California   oils, 

Journal  (loc.  cil.),  with  those  from  the  Texas 

v  he  same  boiling  point,  shows  that   the   lleaumont 

more  closely  related,  as  would  bo  expected,  to 

Lake  than  to  the  other  oils. 

ific  Gravity  of  Oils  Boiling  between 
100°— 175°  C. 


— 

100°— 150° 

('. 

150  -175°  C. 

0-8637 
IV8893 
0-79S2 
0-9193 

0-8187 

0*9547 

itment  of  these  distillates  several  times  with 
-trong  sulphuric  acid,  washing  with  soda  and 
TO  found  that  the  loss  due  to  the  presence  of 
■d  hydrocarbons  and  other  constituents  removable 
1.  was  large.  The  fraction,  boiling  between  205° 
lost  7 '7  per  cent.,  while  that  boiling  between 
117  (..lost  21  '6.  A  very  considerable  part  of 
carbons  in  the  Texas  oils  are,  therefore,  of  an 
d  nature. 

ie  removal  of  these  hydrocarbons  with  sulphuric 

i\ltire  of  equal   volumes  of  sulphuric  and  nitric 

rongly  on  the   fraction  collected  between 

■\~   C,  removing  an  additional  1 1  per  cent.    The 

thus  acted  on  are  probably  of  a  scries,  the 
ana  of  which,  as  shown  by  Markowuikoff, 
saturated,  contain  tertiary  carbon  atoms  readily 
i  the  cold   by  nitric  acid.     These  hydrocarbons 

in    Russian   and    California    oils    and    in    the 

f  the  distillates  purified  with  sulphuric  acid  and 
jixture  of  sulphuric    and   nitric    acids   have   the 
omposition : — 


Bpecific 

Gravity. 


Refractive 
Index. 


C. 


l-4<',:s 
1-483 


Per  Cent. 
86-20 

85-95 


Per  Cent. 
13-51 
13-48 


1   Amer.  (hem.  Soc.  23,  265)  has  found  for  his 
between    155— 1G0;    C.   at    U    mm.   a 
B625    per   cent,    carbon,    13-48   per 
lie,  of  course,  properly  assumes   that,  as 
-  are  saturated  and  as  the  analyses  show- 
to   the  C;iH2l,_.,    series,   they' must   be 
•an-th- lines,   as    suggested   by  Markowuikoff 
n  for  similar  hydrocarbons  in  Russian 
«s  (On  the  Nature  and  Origin  <>/  Asphalt, 
B98)  for  the  constitution  of  the   lighter 
is  of    Trinidad   Lake   asphalt.       In    fact,    the 


asphalt  hydrocarbons  distilling  at  about  the  same  temper- 
ature as  these  from  the  Leaiiiiiunt  oils  have  a  similar 
specific  gravity,  index  of  refraction,  molecular  weight,  and 
ultimate  composition. 


Bp.  Gr. 


Asphalt  Hydrocarbons  :— 

ltistillate.iiuo0— 810°at      0'8914 
,i'.u  mm. 


Refine. 
Index, 


1-4816 


'.  I'.r  Cent. 
13-62 


as  do  the  corresponding  California  distillates. 


Snmel   Oil  :  — 

Distillate,  265     -.'711  . 


n-ssiiii 


[■ISIS 


86-59 


13-32 


The  same  scries  of  hydrocarbons  evidently  occurs  in  all 
these  oils.  They  are  saturated  and  not  easily  oxid;sed, 
but  on  hearing  are  readily  condensed  to  inure  complicated 
molecules,  and  arc  at  the  same  time  iu  part  cracked. 

Conclusions. 

The  petroleum  from  the  Jefferson  County,  Texas,  field  is, 
therefore,  valuable  and  available  as  a  safe  and  desirable 
fuel  oil,  notwithstanding  its  relatively  high  percentage  of 
sulphur. 

Owing  to  the  fact  that  the  oil  contains  such  a  large 
proportion  of  unsaturated  hydrocarbons  and  their  sulphur 
derivatives,  and  that  the  saturated  hydrocarbons,  if  refined 
without  regard  to  cost,  are  dicyclic  polymethylenes  which 
do  not  prove  satisfactory  for  illuminants,  as  is  known  from 
experience  with  California  petroleum,  it  is  not  probable  that 
Texas  oil  can  ever  prove  to  be  available  otherwise  than  as 
fuel. 

Journal   ana  patent*  literature 


Class.  Page 

I.— General  Plant,  Apparatus,  and  Machinery 094 

II.— Fuel,  Gas,  and  Light 695 

III.— Destructive  Distillation,  Tar  Products,  Petroleum  700 

IV.— Colouring  Matters  and  Dyestuffs 700 

V— Textiles :  Cotton,  Wool,  Silk,  4c 709 

VI.— Dyeing,  Calico   Printing,    Paper    Staining,   and 

Bleaching 710 

VII.— Acids,   Alkalis,   and    Salts,   and    Non  -  Metallic 

Elements "It 

VIII.— Glass,  Pottery,  and  Enamels 718 

IX.— Building  Materials,  Clays,  Mortars,  and  Cements.  718 

X— Metallurgy 719 

XI. — Electro-Chemistry  and  Electro-Metallurgy 723 

XII.— Pats,  Fatty  Oils,  and  Soap 727 

XIII. — Pigments  and  Paints  ;    Resins,  Varnishes,  4c. ; 

India-Rubber,  4c 728 

XIV. — Tanning,  Leather,  Glue,  Size,  Bone,  and  Horn ; 

Ivory  and  Substitutes 729 

XV— Manures,  4c 731 

XVI.-Sugar,  Starch,  Gum,  4c 732 

XVII. — Brewing,  Wines,  Spirits,  4c 734 

XVIII.— Foods  ;  Sanitation  ;  Water  Purification  ;  and  Dis- 
infectants    737 

XIX.— Paper,  Pasteboard,  Cellulose,  Celluloid,  4c 739 

XX.— Fine  Chemicals,  Alkaloids,  Essences,  and  Extracts  712 

XXI— Photography 7Ki 

XXI I.— Explosives,  Matches,  4c 747 

XXII I.— Analytical  Chemistry 747 

XXIV.— Scientific  and  Technical  Notes 75(1 

•  Any  of  these  specifications  may  be  obtained  by  post  by 
remitting  &d.— the  price  now  fixed  for  all  specifications  postage 
included— to  C.  N.  Dalton,  Esq.,  Comptroller  of  the  Patent  Olfice, 
Southampton  Buildings,  Chancery  Lane.  London.  W.C. 
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PATENTS. 

Kilns  mi  I  Appliances  for  Calcixinj,  Heating,  mil  Drjing 
Mineral  Substances.  MolJrutn  Brother*,  L-d  .  XI  au- 
ohester,  aoi  J.  S.  Orton,  Darby.  Bag.  IV.  ll,85>, 
June  3  I,  1900. 

Is  kilns  iii  which  materials  arc  treated  on  hot  tl  inr-,  the 
floors  are  heated  by  the  produ  its  of  combustion  from  an 
external  furnace,  pissing  through  flues  arranged  eoucentri- 
cally,  or  iu  parallel  Hues  under  the  whole  area  of  the 
-J.  W.  H. 

Drying  Apparatus.  A.  J.  Boult,  Loudon.  From  The 
A.  Keller  Maschinenfabrik,  Berlin.  Kug.  Pat,  1153, 
■Jan  17.  1901. 
The  drying  apparatus  baa  a  heating  device  .it  the  bottom, 
a  fan  at  the  top,  and  a  series  of  horizontally  revolving 
blades.  Between  the  blades  are  arranged  supports  for  the 
material  to  be  treated,  such  supports  being  made  of  per- 
forated material,  and  consisting  of  movable  trap  doors,  or 
perforated  movable  bands,  moving  in  a  horizontal  direction. 
The  operation  of  the  supports  i-  such  as  to  allow  the 
material  to  pass  from  the  uppermost  support  to  the  next, 
and  so  ou  to  the  lowest,  without  necessitating  any  handling. 

— R.  A. 

II  ater  or  other  Liquid  ;   Extraction  of ,from  Mineral , 

Vegetable,   mid    Animal    Substances    [Electro-osmose']. 
G.  B.  Schwann,     Eng.  Pat.  12,431,  1900. 

See  under  XI.  A.,  page  726. 

Evaporating    Liquids    by    means    of   Steam;     Ajijiitriilus 

for .     D.  B.  XI orison. Hartlepool.     Eng.  l'at.  13,775, 

Aug.  1,  1900. 
Tuts  invention  is  an  improvement  ou  the  evaporators 
described  in  Kug.  Pat.  9548  of  1833  (this  Journal,  1894, 
622),  iu  which  the  heating  coils  are  mouuted  upon  a  tube 
or  tubes  constituting  the  steam  supply  to.  and  the  drain  from 
the  coils,  such  coils  being  hinged  on  trunnion  joints.  In 
the  present  arrangement  the  trunuion  hinge  or  hinges  is  or 
are  employed  to  sustain  the  weight  of  the  tubes  and  coils 
Only,  the  inlet  and  discharge  tubes  having  either  a  spigot 
aud  faucet  connection  with  the  supply  or  discharge  passage 
at  the  free  end  or  at  an  intermediate  part  or  parts  of  the 
tube  or  tubi's,  or  a  lube  and  bo  :ket  <■  innection,  the  axis  of 
which  i-,  in  line  with  that  of  the  hinge  of  the  tube  or  tubes. 
The  supply  and  discharge  tubes  with  which  the  heatiug 
coils  communicate,  are  formed  in  one  girder-like  casting 
hinged  at  one  end,  and  have  at  the  other  end  a  palm  or 
compound  flange  with  a  double  joint  connection  to  the 
supply  and  discharge  passage.  The  double  joint  is  secured 
by  a  single  central  bolt  or  stud. — B.  S. 

Evaporators.  R.  A.  Sloan,  Liverpool.  From  W.  H. 
Martin,  Flushing,  Holland.  Eng.  Fat.  5559,  March  16, 
1901. 

\  -it  hi  separator  with  a  spiral  inlet  is  located  within  the 
evaporator,  aud  a  drain  pipe  leads  from  the  separator  to  a 
non-return  valve  submerged  below  the  water  in  the 
evaporator]  the  water  separated  in  the  separator  passing 
back  through  the  valve  to  the  main  body  of  the  water  iu 
the  evaporator. — R.  A. 

Cooling  or  (Jondensinq  Fluids  ;    Processes  and  Apparatus 

for  ' .      F.  W.   Parker,   Chicago,  U.S.A.     Eng.   Pat. 

6301,  April  1,  1901. 

I  iik  fluid  to  be  cooled  or  condensed,  is  brought  into  contact 
with  a  series  of  tubes,  &c.  of  heat-conducting  material, 
through  which  a  mixture  of  air  and  vapour  is  passed  in  a 
rapidly  flowing  current.  The  vapour  employed,  is  preferably 
vapour  of  water,  at  a  temperature  below  that  of  steam  at 
atmospheric  pressure.  The  fluid  treated  may  be  caufl  d  to 
expand  !>•  fori  i  utering  the  chamber  containing  the  tubes. 

— R.  A. 


Pumps    for    Fluids  of  Low   Boiling    Point.     V.  I    1 
London.       From   The   Abwttrme     Kraftmtsobiaen  | 
Berlin.     Eng.  Pat.  7911,  April  17,  1901. 

A  ilUMiiKR  is  introduced  into  the  delivery  ur  piv- 
ot' the    [uimp.  and,    by   means  of  a  supply  of  heat,   ■ 
filled   with    vapour   from    the  fluid   to   be   puiiipcj. 
arrangement  corresponds  with  the  compressed 
iu   ordinary   pumps,   and   ensure-   steady    working 
continuous  formation  of  vapour  in  the  pressure  pint 

Filter  Presses,  and  the  Material  for  ust  in  conns  ti 
the  same.  K.  Euziuger,  Worius-on-lhe-lihine,  Ge 
Eng.  Pat.  14,364,  Aug.  10,  1900. 

The  filtering  material  or  medium   is  formed  from 
guhr,  which  is  heated  with  a  diluted  s  dution  of  hydn 
acid   and   nitric  acid,  to   a  temperature   of   ah  ml    I     I 
aud  then   filtered  and  washed  to  secure  the  n 
the    acid.     The   substance  so  obtained   i-  capable  o 
pressed,  aud   packed   in   parchment    paper,  &c.    Tbl 
press  for  using  this  material  i-  provided  with  lilierio.   | 
formed  by  the  deposition  of  the  material  on  cloth*  . 
are  stretched  over  both  sides  of  a  gridiron  or  hollo* 


Crushing    or    Grinding ;     Apparatus  for    

Askham,  Sheffield,  aud    VV.  F.  Kcevi'l,  Hath.     E 
11,061,  June  18,  1900. 

Tin:    apparatus   is   of    the    type    iu    which   the 
crushed  or  ground  between  a  circular  grinding  | 
rollers,  which  are  carried  round  by  arms  or  discs, 
on  a  rotating  shaft.     The  grinding  path  consists 
mental    pieces   or  blocks    forming  a   cireulai 
block  having  two  acting  faces,  and  so  fixed  thai 
readily  detached  and  reversed,  or  replaced  by  a  frc  1 
A  space  is  left  between  adjacent   bio  ■!:  .  for  the  p   I 
the  crushed   material,  which   ie  prevented   from    ■ 
by  a  casing  enclosing  the  blocks;  or,  a  circular    i 
ring  mav   be   employed  instead   of  the   segm 
spaces  formed  by  distance  pieces    between  the 
sides.     The   spindles  of  the   crushing   roller-   ar. 
iu  slots  iu  or  between  discs  or  arms  carried  by  thi 
shaft,  and  the  slots  are  fitted  with  rem  ivable  « 
checks   or  blocks,  against   which    the   spindle;  vv, 
pellers,  for  feeding  the  material  into  the  path  of 
rollers,  may  be  fixed  to  the  discs  ur  aim-  hv  the  b     I 
secure  the  cheeks  or  blocks  iu  position. — K.  A. 

i'ooling   Vapours,  G.ises,  Liquids, and  the  lik 

for  .     R.  Moodie,  London.     Kug.  Pa! 

29,  1900. 

The  apparatus   is   similar  in   general   construct*  li 
described  in  Eng.  Pat.  233,  1896,  and  consis; 
containing  a  fan,  &c,  a  liquid  sprayer  aud  a  li  J 
for  the   cooling  medium,  but   the  liquids,  v 
be   treated,  are  kept  separate  from  the  cool 
vapours  by  being  passed  through  coils  or  cha 
the  outer  surfaces  of  which  the  cooling  agent  is 
by  the  sprayer.     Vertical   plates  or  tin-  IK 
1   bottom  of  the  casing  outside  the  path  of  Ih, 
of  the  lifter,  to  preveut  rotation  of  the  coolie. 


Purifying    Fluids    [Steam,  -Vc]  ;  Appui  «'«< 

.     R  G.  Brooke,  Macclesfield,  Cheshire 

12,619,  July  12,  1900. 

Tin.  apparatus  is  applicable  t"r  extracting  ■* 
from,  or   tor  filtering,  steam,  &c,  and  uompri* 
body  portion  having  two  outer  purifying 
to   its   opposite   walls.     The  body  portion  ii 
ternally  so  as  to  form  inlet  and  outlet  con 
communicate   respectively  with   peripheri 
passages.      The    opposite    side    walls   "I    the  I 
are    al-o   formed    with    lateral    inlet    and 
communicating  respectively  with  the  ink 
partments  aud   with   the  two   purifying  ebao  ' 
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il'ving  chambers  may  contain  filtering  material,  or  may 
provided  with  wire  screens  or  baffles  adapted  to  trap 
separate  the  impurities,  &e. — 1£.  A. 

cring  Apparatus  ;  Construction  and  Arrangement  of 
\V.  G.  Atkins,  London.     Kng.  I'at.  12,789,  Jul) 

.  apparatus  is  of    the    character  of   that   described  in 

Pat.  5199,  1878,  in  which  a  hollow  shaft   is  employed 

•i  ai  a  centre  tube  for  collecting  and  carrying  away  the 

ed  liquid.      1"   the   present    invention,   double   hollow 

■rs,  of    which    two    or    more     form    approximately    a 

|  ilete  circle,   are   attached   to    the    hollow    shaft,    with 

inimunicate,   the    chambers   formed    by    the 

!ing  closed  at  the  periphery  and  along  their  radial 

Ic  their  lateral    sides  are  covered    with  perforated 

J  I,  or  woven  wire,  &c,  suitable  for  supporting  the  filter 

or  like  filtering  material. —  K.  A. 


A   Air   and    other    Liquefied    Gases    in   the    Liquid 

ndiiim;  System  for   tlic    Preservation    of  .     C. 

y,  Loudon.     Kng.  Pat.  i 4,073,  Aug.  16,  1900. 

starve  the  liquefied   gases  through  a    length  of  time 

.nt  for   transport,  they  are   placed    in    an    insulated 

iiiich   is  enclosed   in  another  vessel  containing   ice 

iving  mixture.  ,Vc.     Three  or  more  vessels   may  be 

red,  the  innermost  one  containing  the  liquefied  gases, 

laces    between    the   others  arc  filled    with  the 

-j  .mil   cooling   material,  or   a    numher  of   vessels 

he    liquefied    gas     may    be   enclosed    in   one 

i'|  iag  and  cooling  receptacle. — R.  A. 

for    Volatile  Inflammable  Liquids;  Stoppers 

■  Inltl  and  Outlet  Apertures  of  .     L.  Sehon, 

■a.    Bng.  I'at.  4023,  Feb.  25,  1901. 

nfety  stoppers    are    each     provided     with:— (1) 

a    gauze   or    perforated    sheet    metal     diaphragm, 

he    cup  -  shaped,   having    a    flange ;    (2)    a 

.1  portion  of   the  bore  between  the  receptacle  and 

_mi\,  controlled   by  a   slide  valve  ;  (3)  a   male 

outside  of  the  free  cud  of  the  neck,  and  a  female 

n   the   in-ide   thereof;  and    (4)  a    screw   cap    for 

j  m>on  the  outside  of  the  neck,  a  suitable  packing, 

I    uiner  central  screw- threaded  nipple. — R.  S. 


Density  oj  Liquids;  Apparaiut  for  Regulating  the 

P,  E.  Domergue,  Haiphong,  Tonkin,  French  ludo-China. 

Bog.  I'at.  4780,  March  6,  1901. 
Tub  density  of  the  liquid  is  regulated  by  causing  the  liquid 
to  be  withdrawn  as  soon  as  its  density  exceed-  a  certain 
degree,  and  admitting  at  the  same  time  an  equal  volume 
ofliquid  of  less  density.  The  apparatus  comprises  essentially 
a  valve  forming  a  float,  and  adapted  to  lift  as  soon  as  the 
density  of  the  liquid  around  itexeeeds  a  predetermined  degree, 
thus  establishing  communication  with  a  lower  closed  vessel 
entirely  filled  with  liquid  of  lower  density.  When  the 
valve  is  opened,  the  heavy  liquid  gravitates  from  the 
containing  tank  into  the  closed  vessel,  and  displaces  an 
equal  volume  of  the  lighter  liquid,  which  then  takes  the 
place  of  the  heavier  liquid  withdrawn  from  the  lank.— R.  A. 

II.-FDEL.  GAS,  AND  LIGHT. 

Bagasse  as  Fuel;  Approximate   Value  of .      F.  N.  G. 

Gill.  J.  Soc.  Arts,  1901,  49,  [2530],  517—519. 
Bagassb  wet  from  the  mill  is  commonly  regarded  as  being 
equivalent  in  fuel  value  to  from  |  to  J,  of  its  weight  in  coal. 
The  author  states  that  his  object  is  to  determine,  from  the 
data  at  hand,  the  actual  fuel  value  of  bagasse.  He  makes 
use  of  the  values  published  in  I  S'.»  1  — l>ii  by  V.  Stohmann 
and  H.  Laugbein  ("see  this  Journal,  1891,  1020)  for  the 
heats  of  combustion  of  saccharose,  invert  sugar,  and 
cellulose,  whilst  for  the  albuminous  and  gummy  matters 
designated  as  "  unknown,"  he  assigns  the  same  heating 
value  as  for  cellulose,  any  error  arising  in  this  way  being 
practically  negligible,  as  the  amount  of  "  unknown"  matter 
is  very  small.  The  values  giveu  by  Stohmann  and  Laugbein 
have  been  converted  into  British  thermal  units.  The  author 
takes  three  cases  as  typical  examples,  the  cane  containing 
9  per  cent,  of  "  bagasse  proper  "  (fibre,  8' 7,  and  ash,  0-3), 
and  yielding  juice  containing  17'2  per  cent,  of  solids 
(sugar,  15;  invert  sugar,  1'7;  "unknown,"  0-2;  and 
ash,  0*3)  and  82'8  per  cent,  of  water.  (1)  Single  and 
simple  milling  giving  66 '2  per  cent,  of  juice.  (2)  Double 
and  simple  milling  giving  70  per  cent,  of  juice.  (3)  Double 
milling  and  maceration,  with  10  per  cent,  dilution,  giving 
75  per  cent,  of  juice.  Then  from  100  tons  of  cane  crushed, 
the  actual  bagasse  will  contaiu  in  (1),  33' 8  —  9*0  =  24-8  ; 
(2),  30-0  -  9-0  =  21-0;  and  (3),  250  (+  2-96  added 
water)  —  9-0  =  16-0tonsof  juice.  The  bagasse,  therefore, 
consists  of — 


(1.) 

(2.) 

(8.) 

Tons. 

Per  Cent. 

Tons. 

i 

Per  Cent. 

Tons. 

Per  Cent. 

8-7 
005 

2.V74 
0-16 

8-7 

M'Ui 

89-0 
0-13 

S'7 
0-03 

31-12 
O'lO 

8-75 

8-72 

0  42 
0-87 

21)  51 

25 -S9 

11-00 
1-24 
1-09 

60-78 

8-74 

;  15 
0*86 
0-36 
17-3!) 

29-13 

10-50 
1-20 
1-20 

57-97 

8-73 

2411 
0-27 
0*85 
16-21 

3122 

8-58 
0-97 

1 

SJ-80 

100-00 

30-09 

luo-oo 

27*96 

100*00 

'  ulior  theu  deduces   the   thermal  units  available  in 
■  per  lb.  of  bagasse. 

■loriflc  power  of  ordinary  dry  coal  be   taken  as 

il  units  per  lb.,  then,  judged  from  the  heat 

1   in  the  boiler  fire,  bagasse  is  worth  from  £  to  f  of 

'Miliary  coal,  but  of  the  heat  available  in  the 

undue  proportion  is  wasted  in  heating  a  large 

It  may  be  accepted  that  bagasse   is  burnt 

forage  of   150  per  cent,  excess  air,  as  against  an 

"■">  per  cent,  for  coal,  and   this  difference  entails 

t  on  the  heating  value  of  bagasse  compared  with 

»1  of   nearly    11    per   cent.     Thus   bagasse,   as 

and    coming   straight   from   the    mill,    has, 

!,0U1   »— '  of  the  value   of  au   equal    weight 

quality  of  coal.     The  author  suggests   that 

"  '-.mgeuieut  of  chambers  in  front  of  the  furnace, 


' 

2. 

Sugar  (saccharose) :  71195  T.r.   <  It 

Invert  sugar  :  671s  T.U.  ■   lb 

1.950 
783 

Si 

2.191 
748 
81 

2,352 
612 
65 

Gross  thermal  units  per  lb.  of  bagass  c. . 

2.817 

8,028 

3.029 

Less    T.U.    required    to   vaporise  water    o: 
combination  and  raise  vapour  to  tempera 
tuivnf  floe  gases,  sary,  531°  F. 

275 

295 

893 

Nett  T.U.  par  lb.  of  dry  bagasse  

2,5 12 

2,728 

2.736 

T.U.  required  to  vap  'rise  associated  water 
and  raise  vapour  to  5S13  F. 

758 

71S 

71S 

T.U.  per  lb.  of  bagasse  available  in  boiler  lire 

1,789 

2,01(1 

2.U1  s 
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ibe  bagasse  could  W  fed  through  and  through  mechanically 

rs   so  that  Sired   pressure  draught  of  0-5 — 

1  in.  could  be  used,  the  air  supplied  might  he  easily  reduced 

cent  excess;  whilst  by  moans  of  economised, 
the  temperature  of  the  flue  gases  might  be  reduced  From 

F.  al«i\v  atmospheric  temperature  to800°F.  In  this 
way,  an  economy  of  893  thermal  units  per  lb.  of  bagasse 
could  he  effected.  Also,  the  ins-  of  heat  due  to  associated 
moisture,  might  to  a   considerable  extent   be  avoided,  by 

iding   the   I  ret  the  ground   and   keeping   it 

turned  for  about  two  days.  This  would  result  in  a  reduc- 
tion of  the  amount  of  moisture  to  from  I5"5  to  43'7  per 
cent.,  suv  an  average  of  35  per  cent,  which  is  equivalent  to 
a  saving  of  433  thermal  units  per  lb.  of  bagasse. 

tithor  concludes  from  bis  results  that  the  bagasse 
of  cane  cannot  work  more  than  from  §  to  •  of  its  juice  into 
sugar.— A.  S. 

Curium   and  Hydrogen  ;  Direct  Union  of .      Pari  II. 

W.  A.  Bone  and  1).  S.  Jordan.  Proc.  Chem.  Soe.  1901, 
17.  [240],  162. 
Tin  author-  have  already  shown  (Trans.  Chem.  Soe.  1S97, 
71,  4 1 )  that  carbon  and  hydrogen  combine  at  1200°  C, 
forming  a  saturated  hydrocarbon  ;  and  also  that  when  the 
electric  are  is  formed  between  carboD  terminals  in  an  atmo- 
sphere of  hydrogen,  a  saturated  hydrocarbon  is  produced  in 
addition  to  acetylene,  the  formation  of  each  continuing 
until  a  definite  equilibrium  between  acetylene,  the  saturated 
hydrocarbon,  hydrogen,  and  carbon  vapour  is  established. 
It  was  then  provisionally  assumed  that  the  saturated  hydro- 
carbon produced  both  at  1200°  C.  and  in  the  arc,  is 
methane. 

Further  experiments  have  been  made  ill  which  the 
-itur.ited  hydrocarbons  in  question  have  been  separated 
from  the  large  excess  of  hydrogen  (by  means  of  palladium), 
and  also,  in  the  case  of  the  are  gases,  from  the  acetylene 
simultaneously  produced.  Analyses  of  the  residual  satur- 
ated hydrocarbons,  mixed  with  whatever  nitrogen  was 
contained  in  the  original  hydrogen  employed,  have  shown 
that  whereas  the  gas  obtained  by  the  direct  action  of 
hydrogen  upon  solid  carbon  at  1200"  consists  of  methane 
only,  the  saturated  hydrocarbons  produced  in  the  arc 
consist  of  methane  with  one  of  its  homologues,  which 
further  investigation  has  shown  to  be  ethane. 

The  authors  are  able  to  show  further  that  in  the  arc, 
methane  and  ethane  arc  produced  simultaneously,  and  at 
rates  which  bear  a  constant  ratio  to  one  another  throughout 
an  experiment,  until  a  definite  equilibrium  is  reached.  By 
calculation  from  the  results  of  the  previous  experiments, 
interpreted  in  the  light  of  later  work,  the  proportions 
between  the  various  hydrocarbons  and  hydrogen  when  this 
equilibrium  is  attained  are  shown  to  be — 

Per  Cent. 

II ydn .<eu («>  to  91 

Acetylene 8  to  9 

tfethaue P25 

Ethane 0*26 

// ijdr<<t\trbons  at   High    Temperatures;    Decomposition  of 

.    Preliminary  /Vote.     YV.  A.  Bone  and  D.  S.  Jordan. 

Proc.  Chem.  Soe.  1901,  17,    240],  164. 

For  some  months  past  the  authors  have  been  studying  the 
decomposition  of  various  hydrocarbon-  at  a  temperature  of 
about  1 150'  C.  Since  methane  is  the  only  hydrocarbon  pro- 
duced by  the  direct  combination  of  carbon  and  hydrogen 
at  1200°,  it  seemed  probable  that  any  hydrocarbon  would, 
at  this  temperature,  be  decomposed,  yielding  ultimately 
carbon,  hydrogen,  and  a  small  percentage  of  methane. 

method  adopted  by  the  authors,  which  will  be 
iribed  in  detail  in  a  future  communication,  consists  in 
admitting  the  pure  hydrocarbon  into  a  vacuous,  glazed 
porcelain  tube  (length  60  cm.,  internal  diameter  12  mm., 
capacity  about  65  c.c),  nearly  the  whole  length  of  which 
has  been  previously  heated  to  about  lljn  in  a  specially 
designed  Fletcher  furnace.  The  experimental  tube  is 
properly  jacketed  so  as  to  prevent  any  diffusion  of  furnace 
-  into  it.  The  temperature,  which  can  be  maintained 
practically  constant  for  several  hours,  was  ascertained  bj 
means  of  a   Roberts-Austen   electrical    pyrometer.     After 


the  ga-  under  investigation  lias  been  subjected  to  the 
temperature  for  a  definite  time,  it  is  quickl)  puiupc. 
into  tubes  over  mercury. 

Acetylene  i-  very  rapidly  decomposed  at  1150 
minute  not  more   than   10  per  cent.,  and  after  live  in 
only  a  mere  trace  of  it  remains.     Considerable  qiiaulit 
a  saturated  hydrocarbon,  which  subsequent  cxatuinatio 
shown  to  be  methane,  are  formed  during  the  earlv  Bta 
the  decomposition,  and   afterwards    tiii-  mttbarj 
though    never    completely,     resolved      into     its    del 
Neither    ben/cue   nor  ethylene   are  formed  at  any  |l 
the   decomposition,  and,   after  the   final   disap 
acetylene,   the    gaseous    products    contain   hydrajpa 
methane  only.     Carbon  is  liberated  during  tin-  earn 
as  "lamp-black,''    which  doubtless    arises  from  the 
decomposition  of  the  acetylene,  but   afterwards  it 
deposited  on  the  inuer  surface  of  the  tube  in  a  form 
resembling  "gas  carbon." 

The  following  figures  show  the  percentage  coiup 
of  the  gases  obtained  in  a    series  of  experiments  in    | 
the  time  of  heating  varied  from  one  minute  to  three  1 


Tune 

Acetylene. 
Methane... 
Hydrogen 


I  mill. 

Inn 
h'.-u 


5  nuns. 

I  ITU-.' 

El-5 

78'S 


15  mins, 

nil 
lil'll 
sfll 


1 1  h..ur- 
nil 


Methane    is    resolved    into    its    elements  at   1  ISO 
rapidly  than  would  be  generally  supposed.     The  de 
sition,  however,  only  occurs  at  the  surface  of  the  eon 
tube,  where  the  carbon  is  deposited  in  a  form  in  i 
sembling  "  gas-carbon  "  in  appearance.     At  no  sta;:< 
decomposition  was  it  possible  to  detect  the  forma  I 
acetylene,  ethylene,  or  any  other  unsaturated  hydro  ' 
A  careful  examination  of  the  gas  left  after  15  n 
heating   has   shown    that   it   contains    no   other   - 
hydrocarbon  than  methane.     The  following  fig 
the  percentage  composition  of  the  gas  obiained  at  i 
of   5,   15,  and   30   minutes   respectively,  leaving  om 
reckoning  any  small  amount  of  nitrogen  it  conl 


Time j  mini.         15  nuns. 

Methane 37\5  ell; 

Hydrogen BiJ'S  -7  7". 


Carbon  Dioxide  ;  Decomposition  of ,tchen 

Electric   Discharge   at    Low  Pressures.     J.   N 
Proc.  Chem.  Soe.  1901,  17,  [240],  168. 

Driuxi.    some   experiments   that    were   being  nui' 
relative  resistance  of  carbon  dioxide  in  a  vacumi  ll 
the  electric  spark  from  an  induction  coil,  il 
that  the  resistance  varied  considerably.     At  thi 
the  colour  of  the   incandescent  gases  at  the  uega' 
trode   was   seen    to   change.     In   order   to  a- 
changes  had  taken  place  in  the  composition  ol 
sparking,   the  contents  of  the   vacuum  tube 
out  and  analysed.      It    was    found  that  considei 
position  had  occurred  into   carbon  monoxide 
■_>(•(  i    =  2CO  +  02.     A   series  of  expei 
following  results.     When  carbon  dioxide  at  5  mm 
i-   -parked   in  an  ordinary  vacuum  tube   foi 
63  per  cent,  ol    the   gas    is  deeompo-ed,  ami 
for  5,  3,  2',  1,  and  even  ',  a  minute,  as  much  ; 
cent,  decomposition  occurs.     In   15  second-  od< 
showed   that   43   per  cent,  was  decomposed,  v 
others  when  the  gas  was  sparked  for  10  second* 
and  I  mm.  pressure,  32,  55,  and  65  per  cent 
were  decomposed.     Most  of  these  experiment* 
with   platinum    electrodes.     Aluminium  electi 
rather    higher   amount   of  decomposition,   wl 
electrodeless  tube  only  50  per  cent,  suffered  di 
after  one  minute's  sparking. 

Another  interesting  observation  was  that  if 
electrodes  be  allowed  to  become  red-hot,  recoi 
once  occurs  between  the  carbon  monoxide  ami  i 
the  gas  which  remains,  instead  of  containing  thi 
of  decomposition  of  60  to  70  per  cent,  of  the  ca 
i-  almost  pure  carbon  dioxide. 


ulj  1801.] 
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l  ,,,i,  i  electrical  straiD,  therefore,  nl  low  pressures,  carbon 

\i.lc  is  a  very  unstable  gas,  but   when  the  products   of 

ition   come    in    contact    with    red-hot    platinum 

ombinatiou  occurs.     Carbon   monoxide,  even  after 

inmates'  sparking,  seemed  almost   unchanged,  and  gave 

ant  turbidity  with  baryta  water.     When  a   mixture 

carbon  dioxide  and    hydrogen    is  sparked   at    reduced 

.-arcs,  small  quantities  of  gas  which  seems  to  lie  methane 

formed,  but  under  no  conditions  could  formaldehyde  1»- 

Ctgd,     It  i    probable  that  the  methane  is  formed  b\   the 

,m  of  hydrogen  on  carbon  monoxide. 


ludrogen  ;  Determination  of , 

F.  C.  Phillips. 


in  Gas  Mixtures. 


Sec  under  XXII  I.,  page  752. 

PATENTS. 

hracitt  Briquettes;  Mauujuclure  of .     1'.   R.   de 

milieux  d'Humy  and  K.  MeKenzie,  both  of  Liverpool. 
,03,  May  3,  1900. 

briquettes  are  formed  by  adding  to  anthracite  coal  dust 

e  obtained   by  heating   together  pitehy  or  oily  com- 

s,  alkali,  and  a   vegetable  absorbent  material.     The 

»|  e  is  then   moulded   into    shape     The    materials    used 

i-i   of  anthracite   coal   dust,   pitch,  mineral   oil, 

oaceous    matter,    with    or    without    the    vegetable 

■  l*nt  material. — H.  S. 

icial  Fuel.     L.  A.  Maingard,  London.     Eng.  Pat. 
15,087.     Aug.  23,  1900. 

lapses,  with  or  without  admixture  of  other 

blc   materials,  is  employed   as    a    fuel.     Ordinary 

■  -  is  evaporated  and   partially  calcined.      It  is  then 

itli  suitable  porous  vegetable  or  mineral  materials, 

Med,  pressed,  or  rolled  into  blocks.     The    blocks 

'.  (1  h\  a  suitable  waterproof  covering. — R.  S. 

r    Furnaces,  Electric .     J.    Weiss,   Vienna. 

Eng.  Pat.  13,951,  Aug.  3,  1900. 

active    feature  of  the  electric  furnace  is   that  the 
•  is  enclosed   in   an    outer  casing  consisting  of  two 
adapted  to   be  readily  disconnected  when   required 
t  (losing  the  muffle. — G.  H.  R. 

tetrit  Furnaces.     [Crucible.]     P.  J urie,  Brussels. 
Eng.  Pat.  3192,  Feb.  14,  1901. 

ncible,   which  is   oval,   and  in  one  or  several  parts 

ongitudiual  sides,  is  made  of  an  infusible  substance, 

bj  also  a  good  conductor   of  electricity,  and   is  sur- 

l>y  a  casing  of  fire-proof  clay,  or  other   suitable 

I  nee,  which  in  turn  is  coated  with  magnesia  and  lime 

«  y  other  suitable  substance  to  prevent  loss  of  heat  by 

■  on)  the  whole  being  contained  in  a  metal  jacket  made 
!   pieces  and  bolted  together.    Two  crowns  are  arranged 

•o  the  crucible,  between  which  the  hot  gases  circulate  to 
•  •»  ie  mass  to  be  melted  in  the  crucible,  whilst  the  latter 

■  the  fusion  of  a  charge.     The  furnace  is  provided  with 
I  lar  recuperator,  supplied  with  heat  from  the  crucible, 

lives  in  the  manufacture  of  glass  to  receive  the  liquid 
(:  tie  mass  from  which  the  halls  or  lumps  are  taken  in 
>• ;  tal  manner.  Flues  carry  the  gases  and  heat  of  the 
'i  e  chamber  into  the  recuperator,  on  leaving  which 
de  of  carbon  and  other  gases  are  consumed  by  means 
lixlure  of  air  effected  at  the  entrance  to  the  space 
u  the  two  crowns  of  the  arches,  where  the  mixture  is 
previous  to  fusion.  The  crucible,  connected  to  a 
|  by  a  suitable  conductor,  is  brought  to  a  state  of 
scence  by  the  electric  current,  or,  according  to 
stances,  is  used  simply  as  a  conductor  of  the  current 
immediately  passes  through  and  melts  the  mass 
edinit— G.  II.  R. 

'risers  or  Carburettinu  Apparatus.     A.  Firth  and 
:kson,  Altrincham.     Eng.  Pat.  6170,  April  3,  1900. 

■jpuatus  consists  of  a  container,  in  the  top  of   which 
apertures  closed  by  caps,  to  which  are  attached 

:  «]  pieces  of  suitable  perforated  material  serving  to 


support  circular  wicks,  which  dip  into  the  hydrocarbon 
contents  of  the  vessel.  Tubes  passing  through  the  caps 
extend  downwards  inside  the  wicks  until  near  the  surface 
of  the  hydrocarbon  and  except  for  a  perforated  diaphragm, 
an' open  at  the  top.  By  means  of  a  special  three-way  valve 
ill  the  top  of  the  container,  the  engine  or  other  consumer 
can  he  supplied  with  either  hydrocarbon  vapour  alone, 
vapour  and  air,  or  air  alone,  according  to  requirements. 
The  container  is  lined  with  a  coiled  pipe  for  utilising  the 
waste  heat  of  the  engine  to  vaporise   the   hydrocarbon  when 

necessary. —  C.  S. 

Drying,  Roasting,  or  Smoking  of  Mull ,  Hops,  Hams,  or 
other  Alimentary  Matters.  15.  E.  R.  Xewlands.  Eng. 
Pat.  'U94,  1901." 

See  under  XVIII.  A.,  page  730. 

Combustible  Cases  from  Peat,  spent  Tan,  and  Similar 
Substances ;  Process  and  Appliances  for  Production  of 

.     R.    Harrison,    Sligo,    Ireland.       Eng.    Pat.    3429. 

Feb.  21,  1900. 

Tin-:  peat,  spent  tar,  or  the  like,  is  placed,  while  in  a 
naturally  moist  state,  or  with  the  addition  of  moisture,  upon 
an  incandescent  bed  of  fuel  in  a  suitable  furnace  or  gas 
producer,  and  the  distillates,  gases  and  steam  driven  off 
are  caused  to  pass  through  the  same  or  a  separate  incan- 
descent body  of  fuel,  the  resulting  gases  being  then  collected. 
After  the  carbonisation  of  the  peat,  &e.,  a  current  of  air 
or  air  and  steam  is  passed  through  the  fuel  bed,  generally 
in  the  reverse  direction  to  that  taken  by  the  gases.  The 
gases  given  off  at  this  stage  are  utilised  for  raising  steam. 
When  the  fuel  has  become  sufficiently  incandescent,  another 
charge  of  peat,  &e.  is  introduced.  Heavy  oils  or  other  suitable 
hydrocarbons  in  a  finely  divided  state  may  be  introduced 
into  the  gas  producer  with  the  peat  or  at  other  times.  To 
carry  out  this  process,  a  pair  or  pairs  of  furnaces  or 
chambers  are  used,  each  provided  with  a  charging  box  or 
hopper,  closed  by  a  cover.  Valve-eontrolled  openings  for 
admitting  air,  or  steam  and  air  are  arranged  above  and 
below  the  hearth,  while  exhaust  openings  for  the  combus- 
tible gases  are  placed  below  the  level  or  near  to  the  bottom 
of  the  fuel  bed,  and  communicate  with  a  flue  for  leading  off 
the  gases.  There  are  also  provided  an  exhaust  opening 
near  to  the  upper  part  of  the  producer  for  the  escape  of 
gases  produced  by  blowing  up  the  fuel,  a  passage  con- 
necting the  flues,  a  receiver,  and  a  gas  flue,  common  to 
both  producers  or  to  all  the  producers,  when  there  are 
more  than  one  pair,  flues  connecting  the  upper  and  the 
lower  parts  of  the  two  producers  with  the  receiver  and 
common  gas  way,  a  passage  connecting  these  flues,  dampers 
or  valves  for  directing  the  course  of  the  gases,  and  hydro- 
carbon inlets  and  injectors. — R.  S. 

Gas  and  Coke;    Manufacture  of  .     J.   V.   Johniou, 

London.  From  The  Deutsche  Continental-Gas-Gesell- 
schaft,  and  J.  Bueb,  Dessau.  Eng.  Pat.  13,814,  Aug.  1, 
1900. 

To  produce  a  good  illuminating  gas  and  also  coke  equal  to 
that  produced  in  coke  ovens,  gas  retorts  are  charged  witli 
ground  and  moistened  coal. — R.  S. 

Inflammable  Gas  and  Hydrocarbon  Vapours  and  Air  for 
the    Production    of  Light    and   Heat ;    Apparatus  for 

Mi  ring  and  Burning .     G.  Bower,  St.  Neots.    Eng. 

Pat.  10,432,  June  7,  1900. 

Fou  incandescent  gas  or  vapour  burners,  the  supply  of 
inflammable  gas  or  vapour,  the  supply  of  air  to  he  drawn  in 
and  mixed  with  the  gas  or  vapour,  and  the  amount  of  sur- 
face of  the  mantle  or  the  like  to  be  rendered  incandescent, 
are  all  regulated  by  one  movement.  For  Bunsen  burners, 
the  amounts  of  gas  or  vapour  and  of  air  are  similarly 
simultaneously  regulated.  Various  methods  of  carrying 
out  the  invention  are  illustrated.  — 11.  S. 

Gas  Generators.     H.  Gerdes,  Berlin.     Eng.  Pat.  13,205, 
July  21,  1900. 

The  generator  is  intended  for  the  supply  of  gas  engines, 
and  to  be  adapted  for  installation   below   liviug   rooms,  &e. 
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Air  is  brought  i"  its  base  from  the  open  through  a  pipe 
with  valve,  and  ■  similar  pipe  leading  from  it-  upper  part 
to  the  ope  -  oil  products  formed  while  the  heat  is 

being  raised,  or  the  use  of  the  gas  is  interrupted.  I'll  i  g  is 
the  gas  as  reqoired,  through  a  pipe  which 
r  cooler,  and  in  provided  with  a  safety 
device.  The  heated  water  from  the  cooler  passes  away  to 
a  tank  beneath  the  grata  of  the  generator,  and  is  there 
utilised  for  producing  gas.  in  -  safety  devic  comprises  a 
branch  pipe  which  passes  into  a  sealed  bell  o  retained  in  an 
outer  easing,  from  which  a  pipe  leads  into  the  open.  In 
the  event  of  the  pressure  !>.■  soming  excessive,  the  gas  blows 
the  seal  of  the  bell,  and  escapee  from  the  easing  to  the  open. 

-J.  A.  li. 

Producers.  W.  Garrett  ami  J.  C.  Cromwell,  both  of 
eveland,  Ohio,  U.S.A.  Eng.  Pat.  6698,  March  30, 
1901. 
Aik  i-  blown  into  a  central  box,  with  perforations  on  its 
upper  sides,  and  into  two  lateral  wind  boxes,  on  the  same 
level  as  the  central  box.  It  passes  from  the  boxes  upwards 
through  the  bed  of  fuel.  The  ashes  and  refuse  produced,  fall 
through  the  spaces  lietween  the  boxes,  into  the  free  space 
below,  which  extends  also  beneath  the  eentral  box.  The 
cross-sectional  area  of  the  producer  is  thus  greater  beneath 
than  at  the  level  of  the  bo\es,  and  consequently,  clogging 
of  ashes  and  refuse  are  said  to  be  avoided. — J.  A.  B. 

Gas;   Manufacturing   ,   ««<f    Apparatus  for    Use    in 

Practising  the  same.  C.  A.  Allison,  London.  From  A 
A.  BroBSon,  New  York.  Eng.  Pat.  6726,  March  30, 
1901. 

CoAl  or  other  organic  material  is  pulverised  and  wetted 
with  from,  say,  30  to  30  per  cent,  of  its  weight  of  water,  and 
carried  by  an  elevator  into  an  overhead  hopper.  From  this 
it  i.-  delivered  by  a  worm  conveyor,  which  traverses  the 
upper  part  of  the  brick  work  of  a  bench  of  retorts,  so  that 
it  is  maintained  at  a  temperature  of  about  500"  C,  into  a 
generating  retort,  in  which  it  is  distributed  by  a  jet  of 
highly  superheated  steam.  The  gas  produced,  passes 
through  a  second  retort,  in  which  coke  is  maintained  in  a 
-tate  of  incandescence,  where  it  is  highly  superheated,  and 
•  hen  through  a  third  retort,  containing  no  coke,  but  main- 
tained at  a  very  high  temperature,  for  final  superheating. 
The  feed  of  the  gas  making  material  may,  if  necessary,  be 
facilitated  by  introducing  steam  in  the  conveyor  chamber. 
The  material  is  preferably  mixed  with  about  1  lb.  of 
chloride  of  lime,  about  1  lb.  of  caustic  alkali,  and  about 
30  lb.  of  unslaked  lime  per  1,000  lb  of  material,  at  or 
before  it-  introduction  into  the  hopper.  These  chemicals 
are  said  to  facilitate  its  decomposition  and  act  as  a  flux. 
The  whole  of  the  carbon  of  the  coal  01  mat.  rial  is  stated  to 
be  converted  into  gas.  The  illuminating  value  of  the  gas 
made  mat  be  diminished,  and  it-  volume  increased  by 
increasing  the  amount  of  steam  injected  into  the  generating 
retort.  If  merely  good  fuel  gas  be  required,  it  is  said  that 
the  volume  of  gas  obtained  from  a  ton  of  coal  compares 
favourably  with  the  volume  of  producer  gas  obtainable 
per  toil,  while  the  gas  is  free  from  the  60  per  cent,  or 
thereabouts  of  nitrogen  present  in  producer  gas.  The 
pulverisation  of  the  material,  and  the  continuous  feed  are 
Stated  to  result  in  a  tar  greater  make  of  gas  in  a  given 
time  per  retort  thau  is  obtained  with  ordinary  coal  gas 
retort-.  If  a  rich  gas  be  required,  petroleum  may  be  run 
into  the  retort  with  the  pulverised    material. — J.  A.  15. 

Gas  ;    Apparatus  far   use   in    the    Manufacture  of  . 

J.   1'.  Johnston,  Oak   I'ark,  Illinois,  U.S.A.     Eng.    Pat. 

1  1,426,  Aug.  11,  1900. 
In  a  water  gas  plant,  comprising  generating,  carburettiug, 
and  superheating  chambers,  oil  is  sprayed  intermittently 
into  the  earburetting  chamber  by  means  of  an  oil-feeder. 
In  order  to  remove  the  oil-feeder,  when  not  in  use,  from 
the  destructive  action  oi  the  intense  heat  in  the  upper  pari 
of  the  earburetting  chamber,  the  patentee  connects  it  with 
th'-  lever  of  the  stack  valve  at  the  top  of  the  superheating 
chamber,  SO  that  when  the  stack  valve  is  opened,  the 
oil-feeder  is  automatically  lifted  out  of  the  carburettiug 
chamber  into  a  superposed  cavity,  where  it  remains  until 


the  stack  valve  is  shut  utid  the  feed  of  oil  is  again  requi 
The  shutting  of  the  stack  valve  automatically  lowers 
oil-feeder  into  the  earburetting  chamber. — J.  A.  B. 

Acetylene    Gas  ;    Apparatus  for  the  Production  of  - 
C.    Heunings,    Waltershauscn,    Germany.      Kug. 
14,138,  Aug.  7,  1900. 

A  squark  generating  chamber  containing  water,  is  div  i 
by  a   partition  which  does   not   extend   to   the  bottom,    t 
dips  in  the  water,  into  two  compartments,  in  each 
a  carbide   holder,  having  a   movable   bottom,  is  suppoi 
The    holder    is     charged    with    carbide     through    . 
provided  with  screw  plugs,  and  the  carbide   is  discha 
into  the  water  by  pulling  a  rod,  which  thereupon  with. I    - 
the   movable   bottom  of  the  holder.     ( )u  pushing  the 
back   the   bottom   of  the  holder  is   replaced.     The  care 
falls   on    to   a   grating  supported   beneath  the  water  ii    i 
generating   chamber.      The   gas  evolved,  passes   to  a   !«. 
holder,  the   bell  of  which   floats   in  a  tank,  the  I" 
of  which  is  annular. — J.  A.  B. 

Acetylene  Gas  Generators.  G.  R.  Bond,  A.  C.  !• 
('.  1).  Washburn,  all  of  Springfield,  Mass,  I  -  \ 
Pat.  6344,  March  26,  1901. 

A  i;eneii\tin<;  chamber  contains  water,  into  which  ui 
is    discharged    from    a    superposed     bolder    iu   quaa 
determined  by  the   pressure  of  gas   in  the  chamber. 
pie-sure    acts    on    a    flexible    diaphragm    in    an    adj  o 
passage,  and  the  diaphiagm  controls  the  movement! 
valve   in   the   passage   by  which  the  carbide   falls 
generating  chamber.      Water  is  expelled  from  die 
into  one  or  more   relief  chambers,  which  are  nam 
higher  than  the  generating  chamber,  by  the   gac 
until  it  has  fallen  below  the  level  of  the  outlet  froi  b 
latter  chamber,  whereupon  the   surplus  gas  begin 
into  the  relief  chambers  and  thence  into  the  open. 


Gas  Lighting  Torches.     J.  G.  Glover,  London,     i 
11,766,  June  28,  1900. 

Within  the  head  of  the   torch   are  arranged  the 
container,    wick    tube,    and    wick,  for   a   permam: 
Inside  the  shaft  of  the   torch   is   a  rod,  extendi": 
ring   or   knob   (situated   at   that   part   usually   held 
lamplighter),  up  to  near   the   head   of  the  torch,  wh 
is  attached  to  a  spring  wire,  or  ribbon.     To  the  u|-r>  i 
of  the  wire  is  attached  a  cap,  provided  on  its  node  * 
with   a   piece  of  sponge  or  other  absorbent  materi; 
sponge  rests  normally  in  a  spirit  contaiuer.  which  is 
near  the  permanent  flame.     When  the  lamplight, , 
upwards   the  rod  within  the  shaft,  the  sponge  is  lift  a 
of  the   spirit   and,  owing  to  a  "  sett "  in  the  sprinj 
passed    laterally   out    through   a  door    in  the   head     i 
torch.     During  this  motion  the  sponge  comes  int.. 
with  the  permanent  flame  and  the  spirit  is  ignited. 
sponge  carrying  the  burning  spirit  projects  somi 
from   the  torch   head,  it  is  unnecessary  to  tilt  the  U  i 
an  angle  within   the  lamp,  and  the  danger  of  hreiiki  t 
mantle   or   chimney   is    avoided.      When    the   lamp  III 
pulls  down   the  rod,  the  sponge  returns  to  1 1 . . 
taiuer  and    the   cap  acts  as   an  extinguisher.     The  a 
and  closing  of  the  door  in  the  torch  head  i- 
secondary  rod   within  the   shaft,  which  is   actuated     ' 
same  ring  or  knob  as  controls  the  roil  above  referred 
b  -In 

Combustible   or    Incombustible    Aeriform     fits 
Pur]>oses    of   Heat,    Light,   or   Power ;    Appuru 
Carburettiug    ami    Increasing    the    Pressure  "I  - 
A.  S.  Bower,  St.  Neots.      Eng.'  Pat  10,514,  Jun.  t 

The   earburetting  liquid  is  vaporised  (without  gasili  I 
in  a   retort   which   is  heated    by  a  burner,  the  SU| 
inflammable  fluid   to   which    is   automat! 
such  a  manner  that  the  amount  of  liquid  gasilied.  i  ■ 
on  the  consumption  of  finished  gas.     The  vapour  ge  ■ 
in    the    retort  drives  a  continuous  motor,  whll 
compressor  dealing  with  the  aeriform  fluid  to  lie  >'i  - 
the  vapour  issuing   from   the  said   motor  then  mixn  » 
the  compressed   aeriform    fluid,  which   therefore  t  " 
carburetted  and  is  delivered  into  the  holder  as  suei. 


lot]  MM.] 
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rati  Governor  and  Eur  ichor  of .     W.  E.  A.  Jennings, 

Bast  Twickenham.     Kng.  I'at.  15,712,  Sept.  4,  moo. 

m receptacle  for  the  enriching  material  is  provided  with 
governor  consisting;  of  tw  i  valves,  situated  in  line,  the  one 
inv  and  the  other  below  their  respective  seats,  each  b  in; 
Unstable  by  the  aid  of  screw  spindles  terminating  in  hind- 
atside  the  apparatus.     The  valvespindles  are  titte  I 

ill  intermediate  springs,  to  assist  in  regulating  the  action 

the  wives. — C  S. 

Ippliancts  for  Producing    Perfect   Combustion  of 

.     L-\  M.  Bennett  and  .1.  ( >.  Fowler,  juti.,  New  York, 

S   L      Kng.  Pat.  1703,  Jan.  24,  1901. 

!   features  in  the  (29)  claims  are   the   provision  of 

earner  enclosed    in   a   cap    which    is   provided  with   a 

trality  of   horizontal   steps  or   ledges,    the   upper   lodge 

instructed   to   throw  the   air  agaiu-t  the   fliuie   at 

ilea  to  the  point  of  combustiou.     The  uextvlower 

of  larger  diameter   than  the  upper  one,  and   the 

is  also  provided  with  an   integral   stepped    horizontal 

bolder.    The  burner  contains  a  perforated  plate  with 

instable  apertures,  and   is  provided  with   mean:;  for  im- 

■(ing  rotary  motion  to  the  admitted  air,  and  for  heating 

■   air  and    mixing    it    with    the    gas   in    the    proportions 

iiring  complete  combustiou. — C.  S. 

\sfoT  Power  Purposes  ;   Generation  and  Supply  of . 

J.  Pintsch,  Berlin.     Kug.  Pat.  4522,  March  2,  1901. 

s claim  is  for  a  gas-power  plant  "  working  at  a  pressure 
m  that  of  the  atmosphere,'*  and  with  gas  generated   by 

combustion  of  coke,   coal,   or  the  like,   the  generator 

og  connected  directly  to  the  engine  by  a  pipe  fitted  with 

e  regulator  so  that  air  and   steam  are  drawn  into 

generator,  by  the  suction  action  of  the  engine,  in 
icienl  quantities   to   produce   the   requisite   quantity   of 

to  feed  the  engine. — C.  S. 


»j  Apparatus  fur  Manufacturing 
t.   Louis   (Mo.),    U.S.A.     En- 
901. 


-.    C.  J.  Johnson, 
Pat.    8881,    April    30, 


trams  comprises  a  gasoline  reservoir,  an  engine, 
air  pump,  means  for  connecting  the  several  parts,  a 
ice  for  transmitting  motion  from  the  connecting  rod 
veen  the  engine  and  air-pump  to  a  pump  situated 
hn  the  reservoir,  by  means  of  which  pump  the  gasoline 
used  to  the  upper  part  of  the  reservoir  and  there  sprayed 
r  a  layer  of  absorbent  material  resting  on  a  perforated 
itiou.  The  air,  forced  into  the  reservoir  by  the  air 
tp,  is  compelled  to  pass  through  this  absorbent  material, 
:  gasifying  the  gasoline.  The  pressure  of  the  gas  in 
upper  part  of  the  reservoir  acts  upon  a  diaphragm, 
ling  the  cover  of  same,  and  imparts  motion  to  a  train 
misni  controlling  the  admission  of  water  to  the 
ne,  thus  automatically  regulating  the  production  of  gas 
tlie  maintenance  of  constant  pressure  within  the 
1  rvoir.— C.  S. 


Ignition    of    Gas;     Apparatus   for    the   .     H. 

'rescher,  Vieuna.     Kng.  Pat.  11,506,  June  25,  1900. 

object  of  this  invention  is  to  provide  an  igniter  which 

be  Utomatically  removed  from  the  direct  action  of  the 

gases  when   the  burner  is  in  use.     Two  plates  of  mica 

joined   together  at  an  angle  to  each    other,  and    the 

ire  arranged  to  hinge  upon,  and  parallel  to,  a 

ontal  pivot.     An  extension  beyond  the  pivot  carries  a 

terpoise  weight,  so  that   but  little  force  is  required  to 

a  the  mica  plates  to  swing  up  and  down.     The  pivot 

he  fixed  to  a  cap  at  the   top  of  the   lamp  chimney,  or 

suspended  above  the  burner  in  any  other  suitable 

vt  hen  the  gas  is  turned  off,  the  upper  mica  plate,  to 

'Oder  side  of  which  an  igniting  body  is  attached,  rests 

horizontal  position,  the  lower  plate  hanging  downwards 

chimney.     Whcu  the  gas  is  turned  on,  ft  is  lit  by  the 

r,  aud  the  draught   at   once   causes  the   two  plates  to 

lizards  upon  the  pivot,  the  lower  plate  then  protect- 

iguiter  irom  direct  contact  with  the  hot  gases.     The 

*  may  be  still  further  protected,  by  the  provision  of 


two  mica  side  wings  cm  the  under  side  of  the  upper  pi ite. 
There  is  a  claim  forthe  manufacture  of  igniters  b_\  dippi  i£ 
platinum  threads  into  a  mixture  of  platinum  black  and  an 
indifferent  organic  binding  material,  or  coating  them  with  a 
soluble  platinum  salt. — H.  B. 

Mantles  [ Fa/tries]  for  Incandescent  Lighting;  Majtufac* 
lure  of .     H.  Hill,   Nottingham.     Kng.  Pat,  13,259, 

July  23,  1900. 

Thk  claim  is  for  a  fabric  for  an  incandescence  mantle, 
made  of  threads  or  fibres  of  two  or  more  different  textile 
materials,  such,  for  instance,  as  cotton  aud  rhea. — II.  I!. 

Incandescent  Gas  and  Vapour  Burners.  \V.  Hooker, 
Wooilside,  Surrey.      Kng.  Pat.  8942,  May  15,  1900. 

In  Eng.  Pat,  No.  19,055  of  1888  (this  Journal,  L889,  278), 
a  perforated  platinum  thimble  is  described  for  u-,.  in 
incandescence  gas  lighting.  The  patentee  finds  that,  to 
obtain  satisfactory  results,  the  perforations  should  number 
2,500  per  square  inch,  and  the  diameter  of  each  perforation 
should  he  about  0' 0137  inch.  A  suitable  burner,  fur  use 
with  the  thimble,  consists  of  an  outer  tube  having  a  core 
arranged  centrally  within  it,  so  as  to  leave  an  annular 
passage  for  the  gas  and  air  mixture.  The  flame  is  thus 
produced  within  the  thimble  in  the  form  of  a  hollow 
cylinder.  The  proportion  of  air  must  be  such  as  to  pro- 
duce complete  combustion  without  the  assistance  of  the 
atmosphere  outside  the  thimble. — H.  B. 

Incandescent  Bodies,  and  the  Method  of  Manufacturing 
same.  G.  Kohl,  Budapest.  Kng.  Pat.  827,  Jan.  12, 
1901. 

This  describes  a  process  of  manufacturing  mantles  without 
cerium,  consisting  in  preparing  a  solution  of  the  nitrates  of 
thorium,  ammonium,  barium,  strontium,  indium,  gallium, 
and  samarium,  and  of  double  cyanide  of  platinum  aud 
barium,  adding  thereto  solutions  of  nitrates  of  uranium, 
lanthanum,  zirconium,  and  didymium,  aud  preferably  also 
of  nitrate  of  zinc,  tin,  bismuth  or  calcium,  or  of  borax,  or 
of  two  or  more  of  these  salts,  and  then  impregnating  fabrics 
with  the  mixture  and  burning  off  as  usual. — H.  B. 

[Mantles']  Incandescent   Gas  Lighting.     A.  M.  Plaissetty, 
Paris.     Kng.  Pat.  9088,  May  16,  1900. 

In  the  manufacture  of  mantles,  the  salts  of  the  rare  earths 
are  dissolved  in  a  little  water  aud  the  solution  is  evaporated 
till  it  weighs  the  same  as,  or  in  certain  cases  less  than,  the 
original  amount  of  the  salts  taken.  To  the  melted  mass  a 
small  quantity  of  alcohol  is  added,  drop  by  drop,  till  the 
evolution  of  nitrous  vapours  ceases.  The  syrupy  liquid  is 
then  mixed  with  a  binding  material,  such  as  "gelatine, 
collodion,  or  nitrocellulose,  in  acetate  of  ethyl  or  other 
solvent,"  and  the  resulting  product  is  drawn  out  into 
threads,  after  which  they  are  soaked  in  an  ammonia  bath, 
dried,  and  woven  into  mantles.     The  process  is  claimed. 

— H.  P. 

Electric  Arc  Light  of  Refractory  Oride  Arc  Lamps. 
E.  llasch,  Nurnberg,  Bavaria.  Eng.  Pat.  7608,  April  24, 
1900. 

A  method  of  producing  electric  arc  lights  is  described,  in 
which  the  arc  is  formed  between  previously  heated  electrodes 
composed  of  conductors  of  the  second  class,  instead  of 
between  electrodes  that  conduct  at  ordinary  temperatures. 
A  potential  in  excess  of  the  normal  potential  of  the  lamp 
is  used  for  the  purpose  of  striking  the  arc  between  refrac- 
tory oxides  that  are  moderately  good  conductors  at  ordinary 
temperatures,  and  the  use  of  electrolyte  electrodes  which 
permit  of  a  reduction  in  the  required  excess  of  potential  in 
consequence  of  the  admixture  of  metallic  salts,  fluxes,  or 
slags,  and  by  reason  of  their  structure  influenced  thereby, 
or  by  fusion. 

Further,  the  use  of  electrolyte  electrodes  is  claimed, 
which  serve  for  producing  the  light.  These  are  previously 
heated  by  an  are  formed  betweeu  auxiliary  electrodes  of 
relatively  better  conducting  material,  arranging  one  or  more 
of  them  on  the  worse  conducting  electrolyte  electrodes  in 
I  such  a  way  that  they  conduct  the  electric  current   to  the 
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consumption  end*  of  the  electrolyte  electrodes,  and  thereby 
limit  the  incandescence  of  the  electrolyte  electrodes  locally 
r  ends  thereof.  Or,  as  an  alternative,  the 
heating  arc  may  be  struck  between  the  auxiliary  electrodes 
by  -park  discharges, — J.  C.  K. 

Filaments  for  Electric  Incandescence  Lumps .-    Manufac- 

lur,.   0f .     v.   Thomas,    Paris.     Eng.    Pat.    10,703, 

June  19,  1900. 
I'm:  filaments  arc  made  from  a  solution  of   15  parts:  of 
Ditro-cellolose    in   ^5    parts    of  glacial   acetic   acid.     The 
colic:  rhich  is  added  from  0-2  to  :>  per  cent-   of 

aluminium  acetate  or  nitrate,  is  •■  spun  "  from  snail  orifices 
under  water  in  the  form  of  a  filament.  The  filament,  after 
a  suitable  treatment  with  ammonium  hydrosulphide,  is 
carbonised  in  the  usual  manner.  The  finished  product 
consists  of  an  intimate  mixture  of  graphitic  carbon  and 
aluminium  oxide. -J.  1".  B. 

Electric  Incandescent  Lamps;  Method  of   Increasing  die 

mucal   Efficiency   of  •     E.    Bushe,     I, onion. 

Eng.  Pat  7959,  April  18,  1901. 

A  SMALL  cylindrical  tube  of  well  annealed  glass  is  filled 
with  spherules  of  incandescent  material  so  as  to  form  a 
double  row  in  it,  aud  arranged  to  prevent  contact  between 
the  spherules  of  the  same  row.  A  band  of  conducting 
material  maintains  contact  with  the  spherules,  aud  lias  a  wire 
attached  to  convey  the  current.  A  vacuum  is  formed,  and 
the  tube  is  sealed  and  mounted  as  desired. — -U.  H.  H. 


III.— DESTRUCTIVE  DISTILLATION, 
TAR  PRODUCTS,  PETROLEUM. 

[Petroleum];    Kerosene  Distillates;  Preliminary  Neutra- 
lisation   of  ,    before    Refining.       K.    Charitschkoff. 

[nd.  Tech.  Eev.  4,  [115],  469. 

1'iiK  distillate  to  be  refined,  contains  the  acids  present  in  the 
original  crude  oil,  and  those  formed,  by  oxidation,  during 
distillation,  all  of  which  the  author  proposes  to  remove  by 
the  aid  of  quick  -lime,  or  milk  of  lime,  before  subjecting 
the  distillate  to  the  usual  acid  treatment  in  refining.  That 
this  treatment  will  result  in  a  considerable  saving  of 
alkali,  has  been  shown  by  an  experiment  wherein  two  equal 
samples  of  distillate  were  both  treated  with  the  same 
quantity  of  sulphuric  acid,  the  one  having  been  first 
neutralised  in  the  proposed  manner,  the  other  not.  This 
latter  required  3'9  c.c.  of  decinormal  alcoholic  KlIO  to 
neutralise  24  c.c,  whereas  the  neutralised  sample  only 
consumed  1  c.c.  of  this  reagent. 

To  reduce  the  distillate  to  a  suitable  temperature  for  the 
refining  process  the'  author  employs  an  air  blast,  which  is 
turned  on  after  the  distillate  and  lime  have  been  agitated 
together  for  about  an  hour.  — C.  S. 

PATENT. 

Tar  ;  manufacture  of  Soot  from .     A.  Bente. 

Eng.  Pat.  8995,  May  1,  1901. 

See  under  XIII.  A., page  728. 


IV.-COLOURING  MATTERS  AND 
DYESTUFFS. 

Brasilia  and  Hematoxylin.  3.  Herzig  and  J.  Pollak. 
Monat-h.  ffil  Chem.  1901,22,  [3],  807— 214.  See  also 
this  Journal,  1900,40,  528. 

liv  reducing  brasilein  with  zinc  du-t  and  glacial  acetic 
acid,  then  adding  sodium  acetate  and  acetic  anhydride,  and 
boiling,  filtering,  and  precipitating  with  water,  the  author 
obtained  the  tetra-acetyl  derivative  of  the  compound 
It  is  obtained  Iron,  glacial  acetic  acid  in  white 
leaflets,  which  melt  at  210° — 21le  C.  The  substance 
CuIIii'J.  could  not   be   obtained  pure,  and   brasilein  could 


not  be  obtained  by  re-oxidation.  The  above  reaction  jg 
not  a  bimple  reduction,  since  the  acetyl  derivative  could 
not  be  obtained  by  acetylation  followed  by  reduction.  Ily 
treating  brasilin  in  exactly  the  same  manner,  the  known 
tetra-acetylbrasilia  »:is  produced. 

When  the  action  of  acetic  acid  and  anhydride  upon 
brasilein  in  the  presence  of  sodium  acetate  and  /in  ■  dust 
Is  modified  to  some  extent,  a  different  compound  is  pro- 
duced, which  is  also  derived  from  a  reduced  brasilein. 

— A.  C.  W. 

.ViVro   Compounds  .-   Electro-Chemical  Reduction  of 

to  the  corresponding  Amines.     ]{.  Elbs  aud  F.  Silbernmun. 

See  uml,r  XI.  A.,  page  725. 

Benzidim  .-   Electrolytic    Production   of  .      W.  L6l 

Zeits.  fiir  Elektrochein.  1901,  7,  [45],  597—003. 

Ix  previous  communications  (this  Journal,  1900,  1005,  an.; 
1901,  133)  the  author  described  the  electrolytic  preparatici 
of  benzidine.  In  the  present  paper  he  gives  the  results  o 
experiments  made  to  ascertain  the  best  conditions  for  tli 
electrolytic  reduction  of  azoxybenzene  in  hydrochloric  aci 
to  which  was  added  a  small  quantity  of  stannous  chlorid 
(compare  this  Journal,  1901,  259).  Details  of  tli 
individual  experiments  are  given,  but  the  highest  yield  i 
benzidine  was  obtained  under  the  following  conditions  :  — 

Electrolyte:   2    grms.   of    azoxvbenzenc,    15    grm.    I 
SnCl,,  and  70  c.c.  of  HC1. 

Strength  of  acid  :   25  '75  per  cent,  (sp.  gr.  1  ■  13). 

Temperature:   SO    C. 

Cathode :  Nickel  gauze  stirring   cathode  (this   .1 
1900,  1022)  exposing  a   surface  of  23  sq.  cm.     (The  tot 
surface  of  the  gauze  was   assumed   to   be  equal  to  that  ■ 
one  side  of  a  plain  sheet  of  the  same  dimensions.) 

Current :  1  '05  ampere. 

E.M.F.  :  3  volts. 

Ampere  hours  consumed  :  2*1. 

Ampere  hours  theoretically  required  :    1  •  2. 

Yield  of  benzidine  :   70  per  cent. 

The  electrolysis  was  performed  in  a  divided 
platinum  spiral  acting  as  anode.  The  strength  of  t 
hydrochloric  acid,  which  is  the  most  suitable  ai  id 
be  as  above;  but  good  results  were  sometimes  obtain 
with  a  1 7 "  2  per  cent.  acid.  The  temperature  should 
60°  C.  or  higher.  In  calculating  the  yield  of  ben/ili 
aud  the  theoretical  number  of  ampere  hours  required 
was  assumed  that  the  reduction  proceeded  according  to  t 
equation — 

(C6H5),N20  +  2H„+  H2S04  =  H20  +  (C6H4NH,)f  B 

although  this  is  practically  impossible,  owing  to  the  aim 
taneous  production  of  diphenyliue  and  aniline.  1 
cathode  is  preferably  made  of  nickel  (or  platinum),  bui 
is  of  importance  that  the  nickel  should  be  free  fr 
impurities,  otherwise  it  is  acted  on  and  colours  the  elect 
lyte  green.  The  current  density  may  vary  betwei 
5  0  ampere  per  100  sq.  cm.  without  influencing  the  res" 

The  best   reduction   was   obtained   by  adding  from   1 
1"5    per    cent,    of    stannous   chloride    to   the   eh 
Attempts    to   diminish    the    formation   of    aniline   by    ' 
addition  of  sulphuric  acid  were  unsuccessful. 

Azobenzenc  reduced  in   a   similar   way  gave   72 — 74 
cent,  of  the  theoretical  yield   of  benzidine,  togeti 
about  equal  amounts  of  diphenyline  and  aniline. — J  •"" 

Ketones;    Electro-chemical  Reduction  of  ■     K.    ' 

Zeits.  furElektiochem.  1901,  7,  [47].  644. 

The   electrolytic   reduction  of   ketones  is  ea»ih  efl 
lead    cathodes   in   a    slightly  alkaline    or  (sulphuric)  i 
solution.     Lead  plates  were  employed  as  anodes  in  I 
of   sodium  carbonate  or   10  per  cent,  sulphuric  acid 
cathodes    were    in   the  form    of   perforated  lead  i 
whilst  the  cathode  compartment  was  charged  with  •  " 
or  less  dilute  alcoholic  solution  of  the  ketones  to  winch 
added  either  2  per  cent,  of  sodium  acetate  or  1  per  ecu  ■• 
sulphuric  acid.    The  cathodic  current  density  varied  beti  k 
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i-5 1  •  5  ampere  per  square  dem.,  the  temperature  being 

,U»_90   C. 

[a  weak  ulkaliiic  solution  the  fatty  ketones  un<)  the  mixed 

i  aromatic   ketones  yielded  alcohols  and  pinacones 

hiist  the  pure  aromatic  ketones  gave  a  high  yield  of  the 

ecoodarv    alcohols.     In    weak    acid    solution    mixtures  of 

Irobol  and   pinacono   were   obtained   from   fatty   ketones, 

pinacones,    together  with   only  a   small   quantity  of 

loohol   were    produced   from   the    pure   aromatic    ketones. 

inaoones  which  readily  undergo  change  are  converted  into 

ie  corresponding  /3-pinacoline. 

The   electro-chemical    method    of    reduction    is 


ended  for  the  preparation  of  ben/hydrol  (diphenylcarb 
H(OH).— J.  S. 


itlol) 


iMi/inc  ;  Oxidation  of  • 


E.  Bornstein.      Ber.  1901, 


IE  oxidation  of  aniline  hitherto  has  resulted  in  products 
which  the  amino  group  has  been  attacked,  yielding,  for 
imple,  azo-,  azoxy-,  nitroso-  and  nitrobenzene,  phenyl- 
droxylamine,   amiuophenol,    and    finally   quinone.      The 
:hor  oxidises   aniline  salts  in   neutral  solution  at  a   low 
nperature,   and    a   certain  concentration  preferably  with 
.1  peroxide.     A  20 — 25  per  cent,  yield  of  aminodiphenyl- 
inonediimine   USX .  C6H3(NC|-,HS)2  is  obtained  which,  on 
aergetic    oxidation    is    converted   into    Azophenine 
ll,(NIl(;ilA,(.W(1IJ,U     The  cooversion  of  the  amino- 
iiiiiieiiiiine    into    Azophenine    can    also    be    shown    by 
solving  the  former  in  an  excess  of  aniline  and  warming 
solution  for  a  short  time  with  some  aniline  hydrochloride 
chloride.     For  the  preparation  of  aminodipheuyl- 
iiimine,  aniline  hydrochloride   or  sulphate   is    dis- 
ced in  20 — 25   times   its  weight   of  water,  and  oxidised 
h  one  and  a  half   to  twice  its  weight  of   lead  peroxide 
ill,,]  in  the  form  of  paste  in  the  cold.     The  magenta 
Sltrate  contains  a  dyestuff  of  no  particular  value, 
the  residue  after  drying  is  extracted  with  benzene  and 
ited  with  light  petroleum  spirit  which  precipitates  a  tarry 
i|  due.    The  solution  on  standing  deposits  crystals,  which 
ystallised  from  alcohol  separate  in  blackish-red  nodules. 
residue   insoluble  in  alcohol  consists  of   Azophenine, 
.  tin;;  at  24  fr  ('.,  against  the  237'  C.  of  earlier  investigators, 
nodipheny  lquiuonediimine  melts  at  167c  C,  and  is  very 
i]  table  towards  acids.    Reduction  with  ammonium  sulphide 
|  Is  a  colourless  substance  melting  at  Si    C,  which  gives 
1  compound  corresponding  to  the  formula  — 

CH^XHC.^OXXHC.H;,), 

melting  at  171    C— T.  A.  L. 

Paratoluidine ;  Oxidation  of .     E.  Bornstein. 

Ber.  1901,  34,  [7],'  1274—1284. 

W.    H.    Perkin,    by    the    action    of    potassium 
ite  on  p-toluidine  sulphate,  obtained  two  oxidation 
acts,   having    the    formula;    C.,iH.:,lX.|    and    C^H.-X, 
K'tively.     The   latter   compound    was   investigated   by 
workers,  its  constitution  being  determined  by  A.  G. 
u  (this  Journal,  1894,   143),  who  showed  it  to  be  an 
oditolyl-p-tolnquinonediimine.    The  author  has  applied 
xidntion  with  lead  peroxide  in  a  similar  manner  to  that 
"yed    above    (see   precediug    abstract),   and    obtains, 
diug  to    the   conditions,   one    or    other   of    Perkins 
minds.     As  in  the  case  of  aniline,  oxidation  in  very 
'  solution  leads  to  the  formation  of  the  compound  with 
carbon   atoms,  whilst  in    concentrated   solution   the 
kl  obtained  is  the  one  of  higher  molecular  weight, 
s  not,  however,  possible,  as  in   the  case  of  the  aniline 
■mild,   to    convert    aminoditolyl  p-toluquinonediimine 
■ilowsky's  base)  into  p-tolylaminoditolyl-p-toluquinone 
ie  (Perkin's  base),  the  action   of  p-toluidine  and  its 
chloride  on  the  former  yielding  a  product  having  the 
la  H,X  .C-H:((XC7H:);(XHC7H7)a.     Perkin's  base,  on 
"tit   with  dilute  alcoholic   sulphuric   acid,  readily  de- 
wed into  toluidine  and  a  compound — 


l-II-XII.C-H,^ 


O 
•X.C-II- 


ll\  oxidising  p-toluidine  hydrochlorid ■  sulphate   with 

lead  peroxide  (2J-—  3  time-  the  weight  of  the  hydrochloride) 
in  a  dilution  of  10— 60  times,  in  the  former  case  Perkin's 
and  in  the  latter  Barsilowsky's  base  i-  obtained.  A  6  per 
cent,  yield  of  the  latter  is  produced  by  dissolving  ion  grms. 
ol  p-toluidine  in  one  litre  of  water,  together  with  just  the 
necessary  quantity  of  hydrochloric  acid,  and  oxidising  with 
587  grms.  of  manganese  peroxide  paste  (l.'>  per  cent.) 
There  u,  re  recovered  4  grmB  of  p-tolnidine  and  9-6  gnus. 

of    peroxide,  so  that    '.If.  gnus,    of    toluidine    or  128  grins,  of 

the  hydrochloride  required  78  grms,  of  manganese  peroxide. 
or   in   the   proportion  of    i :  o ■  6.     .No   Perkin's   base    was 

obtained,  hut  6  grins,  of  liar  .ilowsky's  base  and  a  con- 
siderable amount  of  azotolucne.  An  IS  per  cent,  yield  of 
Perkin's  base  was  obtained  by  dissolving  218  grins,  of 
p-toluidine  and  98  grms.  of  sulphuric  acid  in  6-5  litres 
of  water  and  adding  294  grms.  of  potassium  bichromate 
in  3^,  litres  of  water.  After  24  hours  the  dark  brown  pre- 
cipitate was  filtered  off,  dried,  and  extracted  with  benzene, 
which,  after  evaporation,  yielded  the  mixture  of  bases.  On 
boiling  with  20  times  the  weight  of  absolute  alcohol,  39  grms. 
of  Perkin's  base  remained  behind,  whilst  only  02  grm.  of 
B  jr.-ilowskv's  base  was  formed.  In  another  preparation, 
2G7-5  grms.  of  p-toluidine  gave  54  grms.,  or  20  per  cent., 
of  Perkin's  base,  and  3  grms.  of  Barsilowsky's  base.  The 
lattei  melts  at  235  ('.ami  dissolves  in  concentrated  sul- 
phuric acid  with  a  pure  blue  colour.  As  already  stated,  on 
boiling  this  base  with  p-toluidine  and  its  hydrochloride  in 
alcoholic  solution  it  is  converted  not  into  Perkin's  base,  but 
into  the  hydrochloride  of  the  product  C^H^Nj,  which 
crystallises  in  brassy  yellow  plates,  melting  at  282°  C. 
The  base  separates  front  dilute  alcohol  in  orange-red  plates 
melting  at  251°  C.  Perkin's  base,  or  tolylaminoditolvl- 
toluquinoncdiimine,  melts  at  183  C,  and  dissolves  with 
a  violet  colour  in  concentrated  sulphuric  acid,  which  turns 
green,  blue,  and  then  violet  red  on  dilution  with  water. 
The  compound  is  basic  and  dissolves  with  a  violet-red 
colour  in  hydrochloric  acid,  but  the  salts  are  easily  decom- 
posed. On  treatment  with  20  times  its  weight  of  5  per  cent, 
alcoholic  sulphuric  acid  and  standing  24  hours,  the  purple  red 
solution  passes  through  violet  to  pure  blue.  «)n  saturation 
with  ammonia  and  rccrystallisation  from  ethyl  or  metu\l 
alcohol,  brownish-red  shining  needles  melting  at  181°  C, 
and  having  the  constitution  C7H7XHC7II-.(:0)(:XC7H7) 
are  obtained,  the  yield  being  75  per  cent,  of  the  theoretical. 
The  solution  in  concentrated  sulphuric  acid  is  green, 
becoming  more  and  more  reddish  on  standing  and  turning 
deep  orange-yellow  on  dilution  with  water. — T.  A.  L. 


Azonium    Dyestuffs; 
F.    Kehrmann    and 
1035—1095. 


C'hloro     Derivatives     of    /. 

W.    Hiby.       Ber.     1901,    34,    [7], 


By  reducing  Laubeuheimer's  5-chloro-2-nitrodipbenvlamine 
1 .4.6.XO.,.Cl.C,;H3.XH.C6H5  with  stannous  chloride  and 
hydrochloric  acid,  the  authors  obtain  the  corresponding 
amino  derivative  from  which  they  have  prepared  a  number 
of  chloro-azonium  derivatives.  All  these  have  the  chlorine 
atom  in  the  benzene  ring  para  to  the  azine  nitrogen  and 
readily  replaceable  by  an  amine  radicle.  The  syntheses 
thereby  rendered  possible  have  solved  certain  questions  of 
constitution  and  on  the  other  hand  the  effect  of  the  presence 
of  a  chlorine  atom  in  the  dyestuff  has  been  studied.  Thus 
the  dimethylisorosinduline  obtained  by  the  action  of  c.hloro 
phenylisonapbthophenazonium  and  dimethylamiue  is 
identical  with  the  dyestuff  from  phenylisonapbthophena- 
zonium and  the  same  amiue.  Of  special  interest  are  the 
chloro-rosindulines  obtained,  since  these  exchange  chlorine 
for  an  amino  radicle  yielding  derivatives  of  naphthopheno- 
safranine  which  are  very  strong  blue  dyestuffs.  The  effect 
of  the  presence  of  chlorine  in  the  molecule  is  generally  to 
cause  a  shifting  of  the  maximum  absorption  towards  the 
red  end  of  the  visible  spectrum,  whilst  in  other  cases  there 
is  a  distinct  brightening  in  the  blue  so  that  the  chloro 
derivatives  of  the  golden  yellow  substances  Phenyliso- 
naphthophenazonium  and  Flavinduline  are  orange  dyestuffs 
and  the  chloro-rosindulines  are  generally  bluer  than  the 
original  derivatives.  3-Ohloroflavinduline  is  obtained  in 
quantitative  yield  by  condensing  10  grms.  of  5-chIoro- 
2-aniinodiphenylamine    hydrochloride    with    8- 2    grms.    of 
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anthraquinoue  in  So  en.  of  glacial  acetic  acid  at  the 
ordinal}  temperatcre  in  about  24  hours.     The  chloride  has 

the  formula — 

/\ 


.CI 


\/\ . N  /\ 


!  I 


:  S 


\/ 


and  separates  from  alcohol  in  large  crystals  of  the  colour 
of  potassium  bichromate.  The  violet  solution  in  concen- 
trate.1  sulphuric  aeiil  turns  red  and  then  orange  yellow 
on  adding  water.  The  base  forms  a  yellowish  green 
voluminous  precipitate  which  cannot  lie  recrystallised.  On 
boiling  it  with  acetic  anhydride  it  forms  the  acetate.  The 
reaction  with  amines  as  already  stated  yields  dyestuffs 
identical  with  those  obtained  hy  reaction  with  different 
amines  on  Flavinduline  (Ger.  Pat.  97639).  3-AnMno- 
jlarinduliiie  from  aniline  and  chlorofiavinduline  chloride 
in  alcoholic  solution  in  presence  of  sodium  acetate,  separates 
from  alcohol  in  coppery  needles  and  is  identical  with  the 
product  obtained  from  Flavinduline  and  aniline  according 
to  Ger.  Pat.  97.639.  The  chloride  of  the  ^-aminosalicylic 
acid  condensation  product  forms  violet  needles.  Thi- 
substance  was  sulphonatedby  dissolving  in  fuming  sulphuric 
acid  of  10  per  cent,  strength  (S03),  and  allowing  the  solution 
to  stand  for  two  days.  The  melt  was  then  diluted  with  water 
and  the  sulphonic  acid  dissolved  in  ammonia.  The  dyestuff 
gives  a  greenish  blue  shade  on  an  aluminium  and  a  green 
on  an  iron  mordant. 

The  condensation  of  the  chloro-aniinodipheny  lamiue 
with  ^-naphthoquinone  in  alcoholic  solution  in  presence  of 
dilute  sulphuric  acid  yields  on  salting  out  with  sodium 
nitrate  the  nitrate  of  3-chlorophenylisonaphthophenazonium, 
having  the  formula — 


/\ 


I    B,  X03 


\/\ 


X 


/\ 


CI 


I       I  .  'J    I       I 


and  crystallising  in  brownish  red  granules  soluble  in  water 
and  alcohol  with  an  orange-red  colour.  On  warming  with 
aqueous  dim.  thylaminc  in  slight  excess  in  alcoholic  solution, 
the  chlorine  atom  is  replaced  by  N(('II)  and  the  nitrate 
of  the  dyestuff  formed,  which  separates  in  dark  blue 
coppery  crystals,  is  identical  w  ith  that  already  obtained  from 
[ihenylisonaphthophenazonium  and  dimethvlamine  (Ber. 
30,  '-'629;  this  Journal,  1898,  144).  The'  condensation 
product  formed  with  /^-aminosalicylic  acid  gives  with  fuming 
sulphuric  acid  a  soluble  blue  sulphonic  acid  which  dyes 
blue  on  an  alumina  and  green  on  an  iron  mordant. 

Dyestuffs  of  the  3-chloro-ro-in. Inline  series  are  formed 
more  or  less  completely  by  condensing  5-chloro-2-amino- 
diphenylamine  with  substances  of  the  4-atiiliuo-j3-naphtho- 
quinonc  type.  For  instance  S-chlorophenylrosinduline 
chloride  is  obtained  by  warming  together  in  50  c.c.  of 
alcohol,  3  grins,  of  5  chloro  -  2  -  aminodiphenylaraine 
hydrochloride  and  2'8  grms.  of  4-anilino-/3-naphthoquinone, 
and  finally  boiling  with  2  drops  of  hydrochloric  acid.  The 
product  which  is  formed  with  a  yield  of  at  most  65  per 
cent,  separates  from  alcohol  in  dark  green  prisms  soluble  in 
water,  alcohol  and  glacial  acetic  acid  with  a  violet  magenta 
coloration.  The  green  solution  in  concentrated  sulphuric 
acid  becomes  violet  red  on  dilution.  The  homologous  com- 
pound from  /Moluidino  /^naphthoquinone  separates  in 
bronzy  needles,  dissolves  with  a  bluer  shade  and  is  more 
soluble  than  the  phenyl  derivative.  Similarly  the  conden- 
sation product  from  S-uaphttiylamiiio-jS-naphthoquinoiie 
forms  a  reddish  brown  crystalline  powder  sparingly  soluble 
t.i  -till  bluer  solutions  in  alcohol  and  glacial  acetic  acid.     A 


condensation  product  easily  soluble  in  water  beloi 
this    series    i-    produced    from     chloroaminodipheuylamii 
hydrochloride  and   m-tolylenediamino-/8-uuphthoquinooi  i 
alcoholic   solution.     A   yield  of   70  per  cent,  is    obtauie. 
and  the  substance  separates  from  alcohol  in  metallic  grte 
crystals  readily  soluble   in   water  and  alcohol  with  a  viol* 
colour.     The  action  of   amines  on  the  3-chlororosinilalio 
lead-  to  derivatives  of   naphthopheuosafranine  the  chlorin 
being   replaced   by    an   amine    radicle.      The  pro.! 
bright  bluish  violet  to  indigo   blue  dyestuffs  approximitiu 
in   some    eases  to    Crystal    Violet   and  Triphenvlroi 
<  Iwing  to  their  insolubility  they  are  of  little  technical  utilit 
By  boiling  ebloropheiiylrosii.duline  with  5  times  its  weight . 
aniline,  crystals  of  diphetiyluapbtbophenosafraiiine  chlorii 
separate   out    in    bright  coppery  granules.      The   product 
scarcely    soluble    in   water,    soluble  in    boiling  alcohol,  . 
easily  soluble  in  glacial  acetic  acid  with  a  violet  blue  colo: 
It  dyes  wool   ami   silk   somewhat  bluer  shades  than  Crnl 
Violet.    The  solution  in  concentrated  sulphuric  acid  i-  m 
becoming   blue  on    adding  water,  when  the   sulphate   u  n 
cipitated.     The   base  crystallises  from  a   mixture  of  alcnl 
and  benzene  in  greenish  brassy  needles  and  from  its  snalyi 
('   ,i"- 1^4^  must  be  represented  as  an  inner  anhydride.    I 
homologous    compound    from    chloro  -  p  -  tolylrosinduli 
chloride  aud  /i-toluidine    forms   bronzy    crystals   somen  1 
more  soluble  than  the  phenyl  derivative-.     The  green  sol 
tion  in  concentrated   sulphuric  acid  turns  bine  on 
The  dyestuff  gives  almost   pure  blue  shades  on  wool  :i 
silk.— T.  A.  L. 

Azonium    Dyestuffs;     Chloro    Derivatives    of  . 

F.    Kehrmaun    and    H.    Muller.      Ber.    1901,   34, 
1095—1101. 

I.N'  place  of  the  5-ehloro-2-amino-diphenvlainine  amploi 
above,  a  similar  series  of  chloro-azonium  derivatives 
be  obtained  from  5-chloro-2-amino-niethylauiline  in  wh 
methyl   is  attached  to  the   azonium    nitrogen    in    i 
phenyl.       I.aubenheimer's    1 .2  .4-di  nitrochlorobenzene 
converted  by  the  action  of  methylamine  into  1.2. 
melhylaminocldorobenzene,    which    on     reduction, 
chloromethvl-o-phenvlenediamine(5-ehloro-2-amino-metl 
aniline)  [l":  2:4  =  NH„:NHCH3:C1].      By   condensal 
with    quinones    of    the    4-hydroxy-j8-naphthoquino 
4  amino-^naphthoqninone  type,  a  number  of  dyestuffs 
obtained  which  are  derivatives  of  methyl-naphthopbena 
nium.     The  substitution  of  methyl  for  phenyl  renders 
easy  the  substitution  of  the  chlorine  atom  by  amine- 
sulphonic  groups  be  also  present,  no  substitution  tab 
For  the   preparation    of    o-chloro-2-nitro-racthyl 
diiiitrochlorobenzene   is   treated  in   concentrated  alcoh 
solution  with  methylamine  solution,  and  finally  boiled. 
nitro-condensation    product    crystallise-    from    a! 
orange-red  needles   m- Iting  at  105°  C,  and  yield-  o 
tion  with  stannous   chloride   in   concentrated  hydn 
acid,  the   corresponding  base,  the  hydrochloride  •  > 
separates  in  colorless  leaflets  on  adding  concentrated  hy  - 
chloric   acid   to    its  ethereal    solution.     The   hydrochlo  e 
so   obtained    was    used   for   the    following   syntb 
readily  oxidises  in   the  air.  and  on   adding  ferric  ■ 
yielding  a  reddish  brown  dyestuff  of  the  anillnoapot 
class.     On  boiling  equal  weights  of  the  above  bydi. 
and  4-amino-l  .2-caphthoquiuone  in  alcoholic  solal 
the  brick-ted  quiuone   particles   have   disappeared 
product    separates   as   a   metallic  green   crystalline 
The  dyestuff  crystallises  from  alcohol  in  shining  r. 
readily  soluble  in  waier,  less  so  in  alcohol,  with  a  ■> 
Eosine  colour,  and  a  fiery  red  fluorescence.    The  m  Ii 
concentrated  sulphuric  acid    is  dark-bluish  green,  b 
red  on  adding  water.     The  product   dyes  silk  and  t 
cotton  bluish    scarlet    -hade-  fast    to   soap  acd 
nitrate  forms  vermilion    needles  almost   insoluble  in  '  ' 
containing  nitric  acid.     On  boiling  the  chloride  with  ni  ■' 
and   anihnc  salt,  the  chlorine   is   replaced   by   the  a:  ' 
radicle,  forming  3-anilino-6-aiuino-methylnaphthop 
nium,  which  i-  a  reddish    violet  safranine,  spans 
in    water,    and    giving    bright,    somewhat    violet,    I 
shades   on    tannincd   cotton.       When    4-anilino-/ 
quinone   and   the   chloromethyi-o  pbenylenedis 
chloride  are  suspended  in  alcohol  and  boil.il  until  a  cm  ■' 
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ion    is    obtained,    the    condensation    product    can    he 

pitated     by    ether.       The    3  -  chloro-6-anilinomethyl- 

thopbenazonium  chloride  forms  aggregates  of  dark-red 

lee  soluble  in  water  with  partial  dissociation  to  a  blood- 

olntion.     The  green  solution  in  concentrated  sulphuric 

ood  red  on  dilution.    The  condensation  between 

. mine  hydrochloride  and   the   sodium   salt  of  4-sulph- 

Kh0.naphthoquinone-fi-sulphonic   acid    (from     sodium 

lanilate     and     potassium    4  -6-  $-  naphthoquinonedi- 

onate  in  aqueous  solution')  gives  a  quantitative  yield  of 

iloro  -  (!  -  sulphanilinomethylnaphthophenazoniuni     8 

Onto    acid.      The    sodium    s;i It    is  readily    soluble    in 

.  .mil  is  prei  ipitated   in  shining  golden-red  crystals  by 

chloric  acid.      The   solution  in  concentrated  sulphuric 

I  yellowish   green,   water  precipitates   the    sulphonic 

red  flocks.      An    isomeric   sulphonic  aeid  is  obtained 

eating    '■'  -  chloro  •  fi  -  sulphanilinomethylnaphtho  ■ 

ionium  with  eoM  fuming  sulphuric  acid   of  low  per- 

:, .      I(\  condensing  the  amino  hydrochloride  with  the 

an  aniline  obtained  by  the  action  of  />-aminoacetaoilide 

potassium  salt  of  /8-naphthoquiuone-4.6-disulpbonic 

wo  proiluets  ate  obtained  ;  the  less  soluble  having  the 

la— 
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I  tanting  in  violet-brown  shining  crystals  very  sparingly 

to  a  violet   solution    in  water,    readily    soluble    in 

llbonate  solution  with  a  red  colour.     The  solution 

1  eutratcd  sulphuric  acid   is  green,  becoming  violet  on 

I    water.     The  second  product  which   separates  from 

tier  liquor  on  standing  has  the  formula — 
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ridentlj  a  decomposition  product  of — 
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benzene,   more   readily    in    a   mixture    of    the   two. 
3-chloromethyl  rosimlone  has  the  formula— 


The 
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The  solution  in  concentrated  sulphuric  aeid  is  red.  turning 
orange-yellow  on  slight  dilution,  whilst  much  water  throws 
out  the  rosimlone  derivative  as  a  flocculent  reddish  preci- 
pitate. The  .  second  product,  3-chloromethyl  prasindone 
has  the  constitution — 
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The  hydrochloride  forms  shining  black  needles,  whilst  the 
base  crystallises  in  dark  blue  needles.  Concentrated 
sulphuric  aeid  dissolves  t'le  product  with  a  yellowish-green 
colour,  which,  on  dilution  with  water,  turns  first  bluish-green 
and  finally  magenta. — T.  A    I.. 


Azonium  Di/rstuffs;  Chloro  Derivatives  of ■.     (Iso- 
rosinduline  No.     14) .      III.     F.     Kehrmann  and 

s.  Krazler.     Her.  1901,  34,  [7],  1102—1108. 

Tins  paper  is  more  particularly  an  extension  of  Kehrmann 
and  II iliy 's  (vide  supra),  and  relates  to  the  rosinduline 
derivatives    from    chloro  -p  -  tolyl  -  o  -  phenylene    diamine, 

1.4.6.  H.,N .  CI .  CUH3 .  N  H .  C6H„ . '(  H,(p) ,  and  from  chloro- 
diaminodiphenylamine — 

1.4.6.H,N.Cl.C6H:,.XII.CliH<.NH:;(f). 

The  latter  gives,  with  4-amino-/3-naphthoquinone,  chloro- 
aminorosiuduline.  The  acetyl  derivative  of  this  com- 
pound— 
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ke  other  isorosinduline   derivatives  containing  an 

'hclc  in  the  position  9,   loses    the   amine    radicle  in 

'     tor  the  hydroxyl  group  under  the  action  of  hydro- 

The  product  forms  a  brownish-red  crystalline 

•  sparingly    soluble    in    water  yvith   a    yellowish-red 

'■'\  The   solution    in    concentrated    sulphuric    acid    is 

.  becoming  yellowish-red  on  dilution  with  water. 

"  manner  the  condensation  between   5-chloro 

aethylaniline  and  4-hydroxy-/3-naphthoquinone   in 

lit.  alcohol  yields  two  products  which  are  separated 

tarn  with  benzene  containing  alcohol.     The  more 

lone  derivative  dissolves  with  an   orange-red 

"1  a  brick  red  fluorescence,  yvhilst  the  prasindone 

!'j'  remains  behind   in   almost   black   crystals.      The 

1  paratee  from  benzene  in  garnet   coloured  golden 

soluble  in  water,  sparingly  soluble  in  alcohol  or 


from  which  the  amino  group  can  be  removed,  yields  the 
chloro  derivative  of  the  hitherto  unknown  Isorosinduline 
No.  11. 

By  condensing  Laubenheimer's  1.2.4  dinitrcchlorobeu- 
zeue  with  /j-toluidine  in  presence  of  sodium  acetate  on  the 
water-bath,  and  subsequent  recrystailisation  from  alcohol  and 
light  petroleum  spirit,  the  authors  obtain  5-ehloro-2-uitru- 
phenvl  pt  olykiminc.  which  separates  in  brick-red  needles 
meltiug  at  126°  C.  On  reduction  this  yields  5-chloro-/)- 
tolyl-o-phenj  lene  diamine.  From  the  same  ehlorodinitro- 
benzene  and  p-amino-acetanilide  ihey  obtain  yellowish  red 
needles  of  5  -  chloro  -  2  -  nitro  -  I'  -  acetaminodiphenylamine 
melting  at  221°  C,  which  on  reduction  with  stannous 
chloride  under  simultaneous  hydrolysis  yields  5-ehloio-2.4'- 
diaminodiphenylamine.  When  ehlorophenyl  o-phenyleiie 
diamine  and  4-amino-|3-naphthoquinone  are  heated  together 
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iii  alcoholic  solution,  shining  garnet-red  crystals  of  8-ehloro- 
uline  chloride  arc  obtained  having  the  formula — 


\    \ 


11  \ 


N  . 


'\ 


N 


\/  /<  \/ 

.11,  CI 


.01 


The  product  dissolves  in  water  and  alcohol  with  a  rosindu- 
line-red  colour  and  a  briok-red  fluorescence.  The  solution 
in  concentrated  sulphuric  acid  is  blackish-green,  passing 
through  purr  green  to  red  on  dilution.  The  shade  is  bluci 
than  that  of  rosinduline 

When  chloro-p-tolyl-e-phenylerie  diamine  hydrochloride 
is  boiled  in  alcoholic  solution  with  rather  more  than  an  e<iui- 
molecular  weight  of  p-toluidino  - 18  -  naphthoquinone,  the 
chloride  of  the  condensation  product  crystallises  from 
alcohol  in  four  sided  greenish  metallic  prisms,  scarcely 
soluble  in  water,  readily  soluble  in  alcohol  and  glacial 
acetic  acid.  The  solution  in  concentrated  sulphuric  acid  is 
yellowish-green,  becoming  magenta  on  dilution.  On  boil- 
with  three  times  its  weight  of  p-tolnidine,  it  yields  a 
-, ili. mine  having  the  formula  — 


/\ 


\/\ 


:   N 


/\ 


:  X 


II  I     CII.HX.  s 

H3C.CGH4  CI 


NHC„H4.CHS 


which  separates  from  boiling  alcohol  in  shining  bluish 
golden  crystals,  insoluble  in  water,  soluble  in  alcohol  and 
il  acetic  acid,  with  an  indigo-blue  colour.  The 
solution  in  concentrated  Bulphuric  acid  is  green,  becoming 
\  iolet-blue  on  dilution.  By  boiling  together  chlorodianiino 
diphenylamine  hydrochloride  with  4-aminonaphthoquinone 
in  alcoholic  solution,  shining  bronzy  crystals  of  3-chloro- 
6 ,18-diaminophenylnaphthophenazonium  chloride — 

/\ 


are  obtained.  The  crystals  are  sparingly  soluble  iu  cold, 
easily  in  hot  water  and  in  alcohol,  with  a  dark  red  colour, 
the  solution  in  the  latter  solvent  showing  a  faint  brownish- 
red  fluorescence.  The  green  solution  in  concentrated 
sulphuric  acid  turns  yellowish-red  on  dilution  and  bluer  on 
neutralisation.  When  mixed  with  acetic  anhydride,  to 
make  a  thin  paste,  and  allowed  to  stand  12  hours,  it  is  con- 
verted into  the  acetyl  compound  having  the  formula  given 
above.  This  product  after  crystallisation  from  alcohol 
forms  shining  brass}  granules,  rradily  soluble  in  water,  and 
sparingly  soluble  in  alcohol,  with  a  red  colour  and  brick-red 
fluorescence.  The  sulphuric  acid  solution  is  green,  turning 
red  on  dilution.  I  In  treatment  with  nitrous  acid  and 
alcohol,  and  subsequent  hydrolysis  with  sulphuric  acid  and 
separation  as  bromide,  the  product  is  converted  into 
3-chloro-13-aminophenyl-naphthophenazonium  bromide  — 


/\ 


\/\ 


/\ 


II  \   (',11,   Itr 


This   salt   crystallises  from  water    in    thin   orange-yelli 

plates  or  in   dark    metallic  green  granules  or  prisms.      | 
solution  in  hot  water  is  brownish  orange-yellow,  in  alcol 
yellowish-brown.     Both  solutions  taste  distinctly  hitter  a 
show  no  fluorescence.      Concentrated  sulphuric   acid  .1 
solves  the  sail  with  a  reddish-violet  colour,  turning 
yellow  on  dilution  and  brownish-yellow   on   neutral 
The  shade  of  the  dyestuff  differs  very   slightly  from   linn 
the    unsiibstituted    phonvlnaphthophcna/.onium.      Tin. 
another   continuation    of   the    law   that   the   introdtti 
amino  radicles   into    the   phenyl    attached    lo    the  azoic 
nitrogen  has  little  effect  on  the  shade  of   the  a/oniiini  j. 
duet.     In    this  particular  instance  the  effect    is    modili 
though  only  to  a  slight  extent,  by  the  presence  of  ohloi 
iu  the  benzene  ring. — T.  A.  L. 

1  A-Benzopyranol,  the   Parent  Substance  nf  a  Aew  Ct 

i>t'   Dyestuffs  ,-   Deritat  res  of .     /.     C.  Halo- 

H.  Wagner.     Her.  1901,  34,  [7],  1189—1210. 
The    parent    substance  of  a    number  of  natural  dyesl 
such  as   Apigeuin  (oxychrysiu),  Chrysin,  and    Ijtlteolil 
Flavone  (_$  -  phenyl  -  benzo  -  y  -  pyrone)  having    (In- 
stitution— 

<*x.O.    C.CCH, 

*J.CO.CH 

\/     (7)   (<•) 

If    the    a   hydrogen    atom    be    replaced    by   hydn 
l-'lavanol   is   obtained,  of  which  dyestuffs   such  at 
Kacinl'eride,   Quereetin,   Hhnmnetin,   Isorhanmetin,  ltd  ■ 
nazin,   llorin,   and  Myricetin   are   derivatives.      Re 
products   of   benzo-7-pyrone  (which   v.  Kostaneci 
chromotO    in   which    the    kttouie    oxygen   is   repla 
:  (H.OH)   or  by  :  (H.,)   have  not  been  produced  dill    • 
by  ordinary  hydration  processes  from  chromon  derival  ■ 
The  authors,  by  condensing  phenols  with  1.3-dikel 
1 .3-aldehydoke!ones     iu   presence  of   dehydrating 
obtain     various    derivatives     of     substituted     [1.4-di 
dyrunol]  or  1 .4-ehromanol  which  is  the  name  thi 
to  the  parent  substance,  having  the  formula — 


/     ,  •  0 


(?) 
CH 


I       I.CH(OH).CH 

\/       (4)  (3) 

whilst   [1 . 1-Benzopyran]  or  1.4-chroman  denote* 
duct  in  which   the   CHOH   group  in  the  formula  jusl      I 
is    replaced  by  CH...     In    the  present    paper   product.'  r. 
described  obtained  from  acet_\  lacetone  and  rcsorcinol,  pi  o- 
glucinol,  and  pyrogallol,  together  with  certain  reai 
these    substances.      For    example,    when 
aeetylacetone  are   treated  iu    glacial   acetic   acid 
hydrochloric  acid  gas  in   the  cold   for  45  minutes, 
melt,   after   standing,   is   stirred    into   alcohol,   thi 
chloride   of   anhydro-2.4-dimethyl-7-hydroxy- [1 
pyranol]    is   precipitated.     The  salt    is    insolubll 
and  other  organic  solvents,  but  soluble  in  acid,  al 
water  with  a  chrome  yellow   colour.     It  di- 
centrated   sulphuric  acid  to  an  almost  coloui 
which,  when  dilute,  exhibits  an  intense  green  fin 
The  base  separates  from  an  aqueous  solution  of  Id 
chloride   on    adding    sodium    acetate   as   an    oral 
amorphous  precipitate  having  the  formula  — 

Ho.  ./^  .O.C.CH, 

II 
II  .ecu 

(ii. 

When    boiled  with  10  per  cent,  potash  lyo  it  is  d 
posed  into   resaeetophenone  and   acetone   which  a 
the  above  constitutional  formula.     The  product 
with  an  equimolecular  proportion  of  picric  aoid. 
boiled    with    acetic    anhydride    and    glacial 
presence  of  fused  sodium  acetate  yields  an  acetyldi 


Ij I 
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iteil   sulphuric   acid   solution,  shows  only 

■v  fun'    ilii'in ■•  '■  mi  '•■       No    methyl  derivative   could   be 

n.'il      A  similar  scries  of  compounds  is  produced  from 

mill     phlnroglucinol    yielding    anhydro2.4- 

'    dihydroxy     [1 .4    benzopyranol]  haviug  the 


llo. 


.0.1     i  II 

ll 
ceil 


on 


i  ii 


hydrochloride,  f!|,H,a03HCI,  dissolves   in   sulphuric 

with  a  yellow  colour  showiug  no   fluorescence.      On 

ni  with    10  per    cent,    potash   lye  it    is    decomposed 

■tone,    acetic    acid,    ami    phloroglucinol,    so    that 

iliU  the  2.4.6-trihvdroxyacetophenone  first  formed 

noently  decomposed   iuto  th-  two   hitter  products. 

no  avid  compound  forms  small  yellow  prisms,  whilst 

lerivative    is    a    yellowish-white    amorphous 

(tu    condensing    acetylacetone    with    pyrogallol, 

obtain    anhydro-2  .  4-dimethyl  -7 . R-dihydroxy- 

ranol],  of  which  the  constitution  is  — 


Hi  I 


(HI 
/\ 


.  ii. ceil, 
.  ecu 

CH, 


hydrochloride   crystallises   with    1    mol.  of   water   in 

red  needles,  and  dissolves  to  a  lemon-yellow  solution 

-hitric    acid    showing    no    fluorescence.       The    base 

violet  red   amorphous  powder  readily  soluble 

■I,  ether,  and  pyridine,  sparingly  soluble  in  benzene 

■  r.  insoluble  in  light  petroleum  spirit.     The  products 
imposition  with    10  per  cent.'  potash  lye  are  acetone 

opbenone,    whilst    the    picric    acid    compound 

-    in    necdhs    and    the    diacetyl    product     forms    a 

id-white   amorphous   powder.     All  these  1 .4  benzo- 

ilerivativcs     yield     leueo    compounds,    which    are 

oxidised  to  the  original  colour  bases.     Thev  ail  dye 

this  property  being  most  marked  in  the  case 

_■  illol  condensation  product. — T.  A.  L. 

Iind  Amino- Flaoindulines  .     F.  Kehrmaun  and 
.  Kiehler.     Her.  1901,  34,  [7],  1210—1217. 

0  Ger.  Tat.   97,639,  dyestuffs   are  obtained  by 

>n   of  different   amines  on   Flavinduline    and   on 

1  'flavinduline.     As  already  shown   (Kehrmaun  and 

-  supra),  the  amine  radicle  enters  the  benzene  ring 

the  trivalent   nitrogen,  and  in  the  case  of  Naphtho- 

toe  it  is   the  naphthalene   nucleus   which  is    sub- 

j    forming    derivatives    of    phenanthrorosinduline. 

ive  also  studied  the  nitration  of  Flavinduline 

lithoflavinduline,    reduced   the    nitro    compounds 

compared  the  green  dyestuffs   produced  with 

•'viouslv  obtained   from   mono-   and   di-nitrophen- 

none  (Kehrmann  and  Kikine.  Ber.  32,  2633  ;  this 

H  Is99,  1116).     The  action  of  fuming  nitric  acid  on 

H  ine  for  5 — 10  minutes  yields  at  least  three  different 

rivatives,  one  of  which,  hitherto  unknown,  has 

in  a  pure   state,  and  gives  on  reduction  a  new 

iline.     The  mixture  contained  in  the  nitration 

'    was   also  reduced,  and  yielded   a  relatively 

N  ^ie    amount     of    an    aminoflavinduline     already 

<.hrmanu  and  Kikine  (loc.  cit  ). 

of   piperidine   on    Flavinduline   chloride  in 

solution    yields    3.piperidinoflavioduline.       The 

■  of  this  product  separates  from  water  in  dark-blue 

ry  easily  soluble   in  water  aud  alcohol  to 

ion-fluorescent   solutions.     Concentrated   sul- 

■r.tA  gives    a    magenta  solution,  which  on  dilution 

re-yellow,  then   green,  and  finally  dark  blue. 

jives   indigo   blue   shades   on    tannined  cotton 


fast  to  soap  and  acids,  hut  is  of  no  technical  interest  owing 
to  its  fugitiveness  to  light. 

When  phenanthraquitionc  is  ,■ leased    with    pheoyl-o- 

aaphthylen  •  diamine  hydrochloride  in  glacial  acetic  acid  at 
the  ordinary  temperature,  it  yields  Naphthoflavinduline 
chloride,  which  by  the  action  of  ammonia  and  air  in 
alcoholic  solution  is  converted  into  ph  i  inc. 


/\ 


\/\ 


/\ 


/\/ 


II  S.  '      )  :  N  .  I       ), 
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Ihe  substance  crystallises  from  ahohol  in  long  dark  nil 
prisms  with  a  characteristic  bronze,  sparingly  soluble  in 
cold,  more  so  in  hot  water  ami  readily  soluble  in  alcohol  to 
a  magenta  solution    showing   a    faint  dark  red  Buoresoi 

The  .sulphuric  acid   solution    is   violet-blue,  which   her 

brownish-yellow  and  then  red  on  dilution.  The  action  of 
aniline  at  the  ordinary-  temperature  in  alcoholic  solution  ou 
Naphthortaviniluline  chloride  yields  phenanthrophem  I- 
rosinduline  in  which  one  hydrogen  in  the  amino  group  in 
the  previous  compound  is  replaced  by  phenyl.  The  product 
forms  large  coppery  dark-violet  crystals  almost  insoluble 
in  water,  soluble  in  alcohol,  aud  in  glacial  acetic  acid  to 
violet  solutions.  Coueentrated  sulphuric  add  dissolves  the 
substance  with  a  dirty  blue  colour  which  turns  green  on 
the  addition  of  a  small  quantity  of  water,  whilst  an  excess 
throws  out  the  insoluble  sulphate  as  a  violet-blue  precipitate 
leaving  the  solution  colorless. 

\s  already  stated,  the  action  of  highly  concentrated 
nitric  acid  on  Flavinduline  yield- a  mixture  of  nitroflavin- 
duliues,  one  of  which  separates  as  the  nitrate  from  the 
alcoholic  solution  of  the  product  of  nitration  in  straw- 
yellow  shining  prisms.  The  nitrate  is  decomposed  by 
boiling  with  water  and  dissolves  in  concentrated  sulphuric 
acid  with  a  dirty  blood-red  colour  which  becomes  lemon- 
yellow  on  dilution.  On  reduction  with  stannous  chloride,  a 
yellowish -grey  crystalline  precipitate  of  the  leuco  tin  double 
salt  is  obtained,  which,  ou  oxidation  with  ferric  chloride, 
gives  a  precipitate  of  the  ferrous  chloride  double  salt  of  the 
dyestuff  in  shining  greenish-black  prisms.  After  treat- 
ment with  sodium  acetate  and  precipitation  with  sodium 
bromide,  it  forms  shining  dark-green  prisms  of  the  bromide. 
The  product  shows  great  similarity  to  the  diamtnoflavin- 
duline  of  Kehrmann  and  Kikine  (loc.  cit.),  and  also  to  the 
(sorosinduline  obtained  by  nitrating  and  reducing  phenyl- 
isonaphthophenazonlum  (Ber.  33,  154B  and  3277  ;  this 
Journal,  1900,  654,  and  1901,  ll"i).  It  therefore  probably 
has  the  formula — 


/\ 


It  dissolves  in  water  aud  alcohol  with  a  yellowish-Teen 
colour,  and  in  concentrated  sulphuric  acid  with  a  cherrv- 
red  colour,  becoming  lemon  yellow  on  dilution  and 
yellowish  green  on  neutralisation.  The  mother  liquor  fr^ni 
the  above  nitration  on  reduction  gave  a  mixture  of  amino- 
flavindulines,  of  which  the  more  readily  soluble  leuco 
product  after  isolation  as  the  bromide,  prced  to  be  identical 
with  the  aminoflavinduline  obtained  from  nitropheuanthra- 
quinone  and  o-amiundiphenylamine  (Ber.  32,  2635;  this 
Journal,    189'J,  1116).     The  great  similarity  between  this 
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1  the   Isorosinduline  No.  18  (this  Journal,  1901, 
rien  thai  it  probably  lias  the  formula — 


/ 

N.«,.ll. 
Br 


•V 


\/ 

With  regard  to  the  sparingly  Bolubleleueo  tin  doable  suit, 
of  which  only  a  small  quantity  is  formed,  il  is  to  he  noted 
that  this  is  easily  converted  into  a  bromide,  the  solutions  of 
which  have  a  bluish-green  colour. — T.  A.  L 

Fluorindina.     V.  ICebrmann  and  B.  Guggenheim.      Ber. 
1901,  34,  [7],  1217—1224. 

Vitiiovoh  the  FInorindines  hitherto  known  are  well 
characterised,  not  nnlv  on  account  of  the  fine  shades  they 
give  and  their  good  crystallising  properties,  hut  also  by  their 
stability  at  high  temperatures,  still  technically  they  have 
not  found  much  employment,  owing  to  their  insolubility  and 
their  instability  towards  acids  and  soap.  These  properties 
are  connected  with  the  absence  of  basic  or  acid  groups 
from  existing  FInorindines,  and  the  introduction  of  such 
groups  should  lead  to  the  production  of  more  valuable 
JyestoftV.  ICebrmann  and  Hiby  (vide  stiprn}  have  already 
shown  that  the  halogen  in  the  nzoniuni  compounds  from 
Lauhenheimer's  chloro-amino-diphenylaniine  is  easily  re- 
placeable by  aromatic  and  aliphatic  amine  radicles,  and  it 
was  expected  that  a  similar  synthesis  applied  to  FInorindines 
obtained  from  cbloro-n-phenylene  diamine  might  lead  to 
the  desired  result.  Although  the  derivatives  obtained  do 
possess  in  a  higher  degree  than  the  Flnoridines  hitherto 
known  the  qualifications  necessary,  still  these  are  not 
sufficiently  marked  to  render  the  new  products  technically 
valuable. 
Theauthors  start  from  chloroanilinoaposafranine  chloride — 
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diamine  in  the  above   synthesis  he  replaced  hy  o-amlno 

pheuvlamine,  the  resulting  product  i.    monoehlorodipheo 
fluorindine,    of    which    the  dihydrochloride   forms  cope 
crystals,    whilst    the   monohydrochloride   is   hrass 
The   mother  liquor    contains    a  dyestuff    bel 
isoflnorindine   series    (Ber.   31, '2442 ;  this   Journal,  1- 
.'!'_M.      The    dihydrochloride   is   very    sparingly    soluble 
water,  but  dissolves    readily  in  hot  alcohol    to  a    pur,- 
solution.     On  adding   ammonia  the   colour   turns 
with  an  intense    brick-red    fluorescence.     The  base 
lises  from  nitrobenzene  and  benzoic  ester  in   reddi 
needles  melting  above  36tf  C.     The  condensation  of  .  Ill 
aposafranine  chloride  and  o-phenylenediaminehydrachloi 
yields  ehloropbenylfluorindine — 


which  they  obtain  by  oxidising  chloroaminodiphenvlaminc 
with  ferric  chloride  in  cold  alcoholic  solution,  in  the  same 
way  that  anilino-aposafranine  is  obtained  from  o-amino- 
diphenvlamine.  The  base  separates  from  alcohol  in  pitch- 
Mack  shining  plates.  The  chloride  crystallises  from  alcohol 
containing  hydrochloric  acid  in  greenish  metallic  needles 
sparingly  soluble  in  cold  water,  readily  soluble  in  hot  water, 
and  in  alcohol  with  a  blood-Ted  colour.  The  solution  in 
concentrated  sulphuric  acid  is  brownish-red,  becoming 
reddish-violet  on  dilution  with  water.  On  heating  the 
chloride  with  half  its  weight  of  l.auhcnhcimer's  diamine  and 
10  times  it-  weight  of  benzoic'  acid  to  the  boiling  point 
of  the  latter,  a  pure  blue  melt  i-  obtained  from  which 
dichlorodiphenylfluorindine  was  isolated  either  as  mono-  or 
di-hydroehloride. 


The  hydrochlorides  (the  mono,  brassy  needles,  tin  di- 
hydrochloride CO]  s)  are  almost  insoluble  in  water, 
but  readily  soluble  in  alcohol,  with  a  pure  blue  colour  and 
ace.  The  solution  in  concentrated  sulphuric 
acid  is  cornnV.ver  blue.  The  base,  insoluble  in  most 
solvent.,  separates  from  alcohol  on  adding  ammonia  to  the 
hydrochloride   in    violet-grey   needles,       Jf  Laubeuhoimer's 


which    gives    only    a    monohydrochloride,    crystal!'- 
metallic  green   matted   needles,  almost   insoluble  in   v 
soluble  in  pure  alcohol  with  a  greenish-blue  colour 
base  separates  as  a   dark-red   crystalline   powder,  -, 
soluble  in  alcohol,  with   a  red  colour  and  a  strong  I' 
fluorescence. 

When  dichlorodiphenylfluorindine  hydrochloride  i 
with  aniline   and    aniline   salt,  the   two  chlorine   ai 
replaced    by    aniline    radicles    yielding   dianilinodiphi 
fluorindine.       The    hydrochloride     separates    from 
alcohol    in    bronzy    plates,   insoluble    in    water,   spar  I? 
soluble  in  cold  alcohol,  with  a  Malachite  Green  colour    >i 
neutralisation  with  ammonia  the   solution    turns  a  1 
with   a  brick-red   fluorescence,   and,  when   sulli ■ 
centrated,  dark-blue     crystals    of    the   base 
The  colour  of  the  solution  in  concentrate. 1  -  llpbnric  a    ' 
ultramarine,  with  a  red  fluorescence.      In  a  similar 
anilinodiphenvlrluorindine  is  obtained  from  chloral  | 
fluoriudine.     The  hydrochloride  is  insoluble  in   wai 
sparingly  soluble  in  hot  alcohol,  with  a   pure  g 
The  addition  of  ammonia  changes  the  colour  to  violet  H 
with  a  fiery  purple-red  fluorescence.     The  sulpl 
both  these  derivatives  are  crystalline  substances,  sola    | 
water  with  a  bluish-green,  and  in  alkalis  with  a  con 
blue    colour,   both    solutions    showing    a   strong  tier   - 
fluorescence.     The  shades  on  wool  are  of  no  w 
to  their  instability  to  acids  and  alkalis. 

The  authors  have  also  attacked  the  problem  allic   ' 
at  the  commencement,  starting  from  the  nitro-,  u 
diphenylfluorindines,  by  adding  potassium    nitrate     i 
cold  solutions  of  diphenylfluorindine  and  of  pi 
iodine  (this  Journal,  1896,  536)   in  concentrated  - 
acid,  and  allowing  the  mixture  to  stand  12  hours. 
is    then   poured  on   to  ice,   the  sulphate   neuti 
ammonia,  and   the  base,  after  well  washing  with 
recrystallised   from   nitrobenzene,  and  finally  washe 
alcohol.      Nitrodiphenylfluoriudine   separate! 
nitrobenzene,  in  which  it  dissolves,  with    a  dark-bine 
and    a    red    fluorescence,    as    a    greenish    grey   • 
powder.     The   solution    in   concentrated    snip 
greenish    blue,    which    remains    unchanged    op    d 
Nitrophenylfluorindine  separates  from  boiling  D 
in    brownish-red   golden    scales.      The   solution    in   1 
benzene  is  magenta  coloured,  that  in  concentre 
acid   dark   blue.     The   nitro    group    probabl] 
fluorindine    nucleus,   and    not    the   phenyl   group,  III 
simplest  fluorindine,  triphenyldioxazine,  gives 
derivatives,  and,  moreover,  the  entry  of  the  nitro  f" 
a  considerable  effect  upon  the  shade,  changing 
violet-red  into  greenish  blue  and  fiery  red  into  n>:u:<" 

Isorosinduline  No.  8   and  some    Derivative*  «t  Trt  " 
Naphthol  OH  :  NO,  :  NO„:Nll.  =  1. 2.4.1'.,    ' 

Hon  of .    F.  Kehrmann  and  E.   Mis>!in 

34,  [7],  1224—1233. 

Having   prepared  aminorosindones  from  the 

the  h3.3'.4-trinitronaphthols(Ber.  33,  3280;  this. * 
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authors  have  now  investigated  the  1.3.4'.  I 

.pin  hoi  obtained   h\    (It-ache   and    by  Fricdlaender 
89*i  32,  2879  and  3530).     The  product  on  reduction 
■en  dianiiuonaphthoquinoneimine — 


MI.,  O 


MI 


Ml 


on  boiling  with  amnionia.  gives  a  mixture  of 
•o-  and  -/3-naphthoquinone,  and  on  boiling  with 
■  la  he  i-   converted  into    aminohydroxynaphtho  - 


NH3  ( 


.OH 


derivative   of  this   substance  condenses  with 
dipheuylamine  to  form  10-aeetauiinorosindone — 


0. 


NIU\H,<> 


I 


\/ 


:X.C,H4 

/ 
=  N.C6H5 


lical  with  the  product  formed  by  the  action  of 

lye  on  the  acetyl  derivative  of  the  substance 

urating  and   reduciug   phenyluaphthophen- 

32,2630;  this  Journal  1899,"l  116).     Hence 

No.     8    is    10  -  Aminophenylnaphthophen- 

m  ind  has  the  constitution  of  the  above  product  after 

Thus,  with  one  exception,  all  the  Isorosindu- 

a  j  low  known,  in  which  the  amiuo  group    is  present 

ad  benzene  nucleus  not   directly  connected  with 

The  missing  isomeride  is — 


/\ 


.NH„ 


\/\ 


\/ 


CI 
:X.C6H5 

\ 
:N.C6H. 


reduction   of   the   trinitronaphthoi    (Ger.    Pat. 

method    was    employed    as    with    the 

-omerides   (Ber.  33.   3281,  3287;  this  Journal, 

).     The    new    2.1'-  diamino  -  1.4  -  naphtho  - 

de  has  a  yellowish  blood-red    colour,  whilst  that 

kstrand-Merz  naphthopicric  acid  is  cherry  red,  and 

he  naphthopicric  acid  melting  at  145°  C,  is  dirty 

i  boiling  with  water  the  product   loses  ammonia, 

I  erted  into  a   mixture  of  a-  and  B-diaminooaph- 

!  -.  the   latter    predominating.     The    other    two 

1  yield  exclusively  o-quinone.     By  boiling   with  a 

lis  of  soda  lye  until  ammonia  is  no  longer  evolved, 

hvdroxy- 1  •  4-naphthoquinone  is  obtained.     This 

Itonnfl  long,   metallic,   shining,   greenish,    dark- 

sparingly  soluble  in  hot   water,  easily   in 

3  acetic  acid  with  a  ponceau  colour,  aud  has  well- 

1  properties.     It  does  not  condense  directly  with 

ne  diamine,  but  previous  conversion  into 

>,  rivative  rendered  this  possible,  and  the  resulting 

1  er  hydrolysis,   forms  dark-red   shining  needles 

water,  tolerably  readily  soluble  with  a  yellowish 

tour  in  alcohol,  benzene,  and  glacial  acetic  acid. 

'j  ie  solution  shows   a  faint  yellowish-red  fluor- 

1st  the  concentrated  sulphuric  acid  solution  is 


leu  yellow,  becoming  red  on  strong  dilution.  < In  tr.  it 
mint  with  acetic  anhydride  it  is  converted  into  10-acetamino- 
rosindone, which  separates  From  a  mixture  of  alcohol  and 
benzene  in  reddish-brown  plates  insoluble  in  water, 
sparingly  soluble  in  alcohol  and  ether.  The  sulphate 
separates  as  a  crystalline  garnet  red  precipitate.  The  same 
product  is  obtained  by  acetylating Isoro 
hence  the  position  of  the  amino  group  in  this  product  is 
determined. 

Tin-  mixture  of  the  diaminonaphthoquinones  above  men- 
tinned  can  lie  separated  by  means  of  the  diacetyl  derivai 
For  this  purpose  the  mixture  is  reduced  with  stannous 
chloride,  treated  witli  acetic  anhydride,  and  finally  oxidised 
with  chromic  acid  mixture.  The  two  diacetaminoqui  nones 
separate  in  brick-red  plates  interspersed  with  golden- 
yellow  needles.  Hut  alcohol  dissolves  the  o-quinone  with  a 
golden-yellow  colour,  whilst  the  /9-compounrj  remains  un- 
dissolved. The  latter  is  finally  reerystallised  from  hoiling 
glacial  acetic  acid.  The  two  products  differ  considerably  in 
their  behaviour  towards  o-diamines,  the  3  compound  react- 
ing as  an  o-quinone,  yielding  azines  or  azonium  compounds, 
whilst  the  aqninone.  which  melts  at  225  ('.,  behaves  as  a 
;>-quinonc  and  is  indifferent.  I  he  6.  lOdiacetaminonuphtho- 
phenazine  obtained  by  condensing  the  diacetamino-p- 
quinone  with  phenylene  diamine  hydrochloride  in  alcoholic 
solution  forms  thin  golden-yellow  needles  insoluble  in 
water,  very  slightly  soluble  in  hot  alcohol,  glacial  acetic 
acid,  and  benzene,  hut  soluble  in  boiling  nitrobenzene, 
giving  lemon-yellow,  almost  non-fluorescent,  solutions.  The 
orange-yellow  colour  in  concentrated  sulphuric  aeid  turns 
brick-red  on  dilution  with  water.  On  hydrolysis  with  .50  per 
cent,  sulphuric  acid,  the  sulphate  of  the  monacetyl  derivative 
is  obtained  as  an  intermediate  compound.  The  6.10- 
diatninouaphthopheuazine  forms  yellowish -red,  shining, 
brassy  needles  insoluble  in  water,  somewhat  more  soluble  in 
boiliug  alcohol,  glacial  acetic  acid  aud  benzene  with  an 
orange-yellow  colour  and  a  very  faint  fluorescence.  The 
greenish-yellow  solution  in  concentrated  sulphuric  acid 
turns  vermiliou-red  on  dilution,  and  dirty  violet-red  on 
neutralisation.  Diacetamino-p-naphthoquir.one  also  con- 
denses with  o-amiuodiphenylamiue  forming  two  azonium 
compounds  which  have  not  been  completely  investigated. 
The  aminohydroxynaphthoquinone  mentioned  above  also 
gives  a  condensation  product  with  o-phenvlenediaiuine.  Its 
unexpected  properties,  however,  suggest  that  it  does  not 
possess  the  formula  of  a  hydroxyaminonaphthophenazine. 

— T.  A.  I.. 

PATENTS. 

Colouring  Matters  [Orange-red,  Bluish-green']  of  the 
Anthracene  Series,  and  of  Intermediate  Products  relating 
thereto ;    Impts.   in   the    Manufacture   and   Production 

of .     J.  If.  Johnson,   London.     From   The   Badische 

Anilin  und  Soda  Fabrik,  Ludwig-hafeu,  Germany.     Eng. 
Pat.  9081,  May  16,  1900.     (Second  Edition.) 

According  to  Ger.  Pat.  112,115,  amino-authraquinont, 
derivatives,  when  treated  with  formaldehyde  in  presence  of 
sulphurous  acid,  yield  sulpho-methylene-amitioauthraqui- 
nones.  These  products,  on  treatment  with  halogens,  yield 
dyestuffs  eiving  orange-red  shades  on  wool  from  an  acid 
bath.  They  are,  however,  of  more  importance  as  inter- 
mediate products  in  the  formation  of  bluish  to  green 
dyestuffs,  which  are  obtained  by  condensing  these  halogen 
derivatives  with  aromatic  amines  aud  subsequently  sulpho- 
nating  the  condensation  products.  The  following  is  an 
example  of  the  method  employed.  A  mixture  of  100  kilos, 
of  a  10  per  cent,  paste  of  1 . 4'-diaruiuoantbraquinone,  300 
litres  of  water,  10  kilos,  of  a  40  per  cent,  solution  of  form- 
aldehyde, 27  litres  of  a  40  per  cent,  sodium  bisulphite 
solution,  aud  47  litres  of  fuming  hydrochloric  acid  (33  per 
cent.)  is  heated  to  50° — 60°  C.  until  a  red  solution  is 
obtained.  After  filtering  from  any  unaltered  diamino- 
anthraquinone,  the  dyestuff  is  salted  out  with  sodium  or 
potassium  chloride.  100  kilos,  of  a  10  per  cent,  paste 
of  this  product  is  then  stirred  into  1,500  litres  of  water, 
mixed  with  45  kilos,  of  bromine  and  stirred  at  the  ordinary 
temperature  until  the  whole  of  the  bromine  is  taken  up. 
The  intermediate  product  formed  is  salted  out  with  sodium 
or  potassium  chloride,  after  filtering  the  solution.    This  new 
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-    rotable  to  ■  reddish-yellow  solution  in  water, 
precipitate  with  dilute  caustic  soda  lye.     The 
i  arreted  Etalphurii  acid  is  preen.     The  dye- 
top   red   shades  on  chrome  mordanted  or  on 
not.     In  order  to  obtain  a  blnish-rreen  dye- 
it,  10  kilo-    are    dissolved   !u    100  kilos,   of   p- 
iti.l  boiled  tor  :t — 4  hoars* when  the  melt  becomes 
liliii-"  tig,   the  excess  of  p-tolaidine  is 

removed  b\  means  of  alcohol,  and  the  condensation  product 
in    order  to   oonvert    it    into   an    available 
stuff  bv  heating  with  lo — 20  times  its  weight  of  oonoen- 
1  sulphuric  acid   (9H   pel    cent.  ll..so,i   for  about  12 
hour-  The   melt   is  then   ponred  into  water,  the 

shed  with  brine  until  neutral.    It 
s  bluish-grot  on  unmordanted  or  on  chrome- 

mordai  \    I.. 

frreewl  of  the  Anthra- 

f   Intermediate    Product*    relating 

Jmpts.    in    the    Manufacture    and     Production 

—  .     .1.  Y.  Johnson,   London.     From  The  Badisnhe 

:  Fabrik,  Ludwigshafen,  Germany.     Kng. 

Pat.  10,316,  June  5,  1900.     (Second  Edition.) 

Tut:  method  described   in  the  preceding  specification  (Kng 

of  1900)  is  applied  to  the  mono  alphylino-anthra- 

qninone   monosulphonic   acids    (in    place   of    the    sulpho- 

methylene   amino-anthraqninones)   obtained    according    to 

-     -ii  of  1S99  (this  Journal,  1900,  1102).      The 

■    -Miffs    are    bluish-green    to    green,  and    dissolve 

n    solutions    in  water,  which   remain    almost 

unaltered   on   adding   sodium   carbonate   or   caustic    soda 

solutions.— T.  A.  1 

ttuff  [Brown]  containing  Suljihur,  ami  Material  for 
herein;    The  Manufacture  ami  Production  of . 

.T.  Y.  Johnson.  London.  From  The  Badiscbe  Anilin  und 
Fabrik,  Ludwigshafen,  Germinv.     F.ng.  Pat.  12,517. 

July  1!,  1900. 

When  1 . 4 . 2 . 6  - dichlnrodinitrobenzene  is  condensed  with 
p-aminophenol,  or  with  the  sodium  salt  of  p-aminophenol 
o-sulphonate  in  presence  of  sodium  carbonate  or  acetate,  a 
new  dinitrocbloro-p-hydroxy-dipuenylamine  or  the  sodium 
-alt  of  its  sulphonic  acid  is  formed,  which,  on  heating  with 
sulphur  and  an  alkaline  sulphide,  yields  a  dyestuff  giving 
fas)  brown  -hades  on  unmordanted  cotton.  For  example  : 
75  kilos  of  p-aminophenol  hydrochloride  and  136  kilos  of 
-odium  acetate  in  800  kilos,  of  alcohol  are  mixed  with  120 
kilos,  of  1 .4.2.6-dichlorodinitro-henzene,  the  whole  heing 
bated  for  about  two  hours.  On  cooling,  crystals  of 
chlnrodinitrohvdroxy-diphenylamme  separate  out.  readily 
soluble  in  alkalis,  and  precipitated  from  this  solution  bv 
acids.  The  product  crystallises  from  alcohol  or  benzene  in 
ruby-red  needles,  melting  at  1 75°  C.  The  corresponding 
sulphonic  acid,  prepared  preferably  in  aqueous  or  aqueous 
alcoholic  -olution,  is  soluble  in  water,  and  can  be  salted  out 
reddish-brown  precipitate.  For  the  preparation  of  a 
dye-tuff,  100  kilos,  of  the  condensation  product  from 
1  .4.2.6  -  dichlorodinitrohenzene  and  p-aminopheool,  200 
kilos,  of  -nlphnr.  and  500  kilos,  of  crystallised  -odium 
sulphide  are  slowly  heated  in  an  iron  vessel  at  140' — lodT., 
until  the  melt  becomes  dry,  when  it  can  at  once,  after 
grinding,  be  employed  for  dyeing.  The  product  so  obtained 
liable  in  water  to  a  brownish-red  solution,  and  separates 
i  brown  Socculent  precipitate  on  adding  acids  or 
ammonium  chloride. — T.  A.  L. 

I;..  Colouring  Matter*   [Violet,   Blue'],  and  Material  for 

use  therein}  the   Manufacture  and   Production  of . 

I.  Y.  Johnson.  London.  From  The  Badische  Anilin  und 
Fabrik,  Ludwigshafen,  Germany.     Eng.  Pat.  12,819, 

July  16,  1 

I  in    dyestuffs   hitherto  obtained  by  combining  diazo  com- 
pounds with  l.l'-naphthylene  diamine  sulphonic  arid-  have 
no  technical   value,  since    they    undergo   some  change  on 
R  in  acid  or   alkaline   -olution   or,  in  some  cases,  even 
tie  sodium  salt  in  hot  water.     The  patentees 
I    more   -table  compounds  can  be  formed  by 
ngthe  naphthylene  diamine  sulphonic  acids  with 
i  in   dilute  acid  solution,  and  then   combining  them 


with  on.'  or  two  molecular  proportions  of  a  diazn  conn. 
The  same  result   is  obtained  by   treating  with  nceum 
mono  or  disazo  dyestuffs  prepared    in   the  usual 
else   a    mona/.o    dvestnff    prepared    from    I .  I'-naphHl 
diamine   sulphonic   acid   and    a   diazo  compound,  i-  »■ 
with  acetone  and  then   combined  with    a   furthi 
proportion  of  a  diazo  compound,      lor  example,  a  sol 
of  1  To  kilo-,  of    1  .  l'-nnphlhvleiie  diamine    i .::' di-nli 
acid    -odium    salt    in    1,500   litres  of   water  is 
ai  t',o      -70    C.  with  .To  kilo-    of  a.,  lone     When  the  r,. 
i-  complete,  the  solution  i-  cooled  to  II    I  '.  and  tread 
the   diazo  compound  from   60  kilos,  of  p-nitt 
dyestuff.  which   separate-  a-   a   dark  blue  preci| 
violet  shades  on  wool.    The  combinations  may  be  perf, 
in   the  reverse  order  if  desired,  the  dyestuff  from  dill 
p-uitraniline  and  1  . !'..(  3'  naphthylene  diamii 
acid   being   dissolved    in   sodium  acetate  solur 
treated   with   acetone.     The  disulphonic   acid 
densation  product  combines  with   one   molecular  DRM 
of  dia/otised   o-naphthylamine  undone  of  p  i 
form  a  greyish-blue  wool  dyestuff,  whilst  with  | 
proportions  of  diazotised  p-tiitranilinc    a   hie 
obtained.— T.  A.  1,. 

Amido-ammonium-azo- Dyestuffs     [Yellow,     OroMgi    i 

Violet]  ;    Manufacture    of  .      I        |)     Aliel,  LI 

From     The    Actiengeselischaft    fur    Anilin  Fabrii 
Berlin.     Eng.  Pat.  11,922.  July  2,  1900. 

I! \sii'    azo-dyesiuffs    which    dye    tanoined    eothm 

acids  tire  obtained,  according  to   the  specificati 

bining  diazo  compounds  with  dimethyl-m-tnlylene  t  j 

1.2.4.CsH:1.CHvNH:.N(CIly  titidronvertin 

stuffs  so   formed  into  ammonium   derivatives   I 

of  alkylhalides  or  other  alkylating  agents  at  tin  .  jj 

temperature.     Basic  azo  dyestuffs  fti-t   to  ., 

obtained  hitherto  according  to  the  methods  iie« 

following  specifications :  Eng    Pats.   22,572 

Journal,    1891,    1023);    1545   of   If 

133);   14.491    of  1«95  (this  Journal,  i 

27.S96  of  1896  (this  Journal,  1897.  436  and  lull  I, 

Ger.  Pat.  90,310.      Dimetht/lmtolylene  diamii. 

by  nitrating  dimcthyl-p-tnluidine   and  -ubsequi 

of  the  nitro  compound.    Itissc.luble  in  most  org! 

and   separates    from    light   petroleum   spirit  it 

of  needles  melting  at  52"   0.     Equimolecular 

of  this  product  and   of  diazo  benzene  are  < 

usual  way  and  treated    with  sodium  carbonate.     A    I 
of  25'4  kilos,   of  the  well-dried  product  in   Km    >■ 
nitrobenzene  is  treated  at  the  ordinary   temp 
13  kilos,    of  dimethyl   sulphate,    when   tin 
separates  as  a   thick   crystalline  mass.     The 
is  driven  off  with  steam,  and   the    solution   i»   n 
with  sodium   carbonate,  filtered,  and  allowed   I 
orange-coloured  crystals  of  benzene  azoamin 
methyl-ammonium   carbonate  separate  out.     1 
is  readily  soluble  in   water  to  a  yellow  saint: 
yellow  shades  on  tannined  cotton.     The  diazo 
he  replaced  by  other  diazo,  tetrazo,  or  diazo-n 
yielding  different  shades. — T.  A.  L. 

Black  Azo-Duesluffs  for    Cotton  ;   Manufai  • 
O.  Imray.  London.       From  the  Farhwerke  i 
Lucius  und  Briining,  Hoechst  a  Mail 
Pat.  12,804,  July  16,  1900. 
Diazotised  p-nitraniline  or  p-uminoacetanilidi 
with  the  technical  mixture  of  1-3'-  and  I  '2'-"  ' 
-ulphonic   acids,  reduced   with    sodium    sulphide 
hvdrolysed,  and  converted   into  the   diazo  oomp 
nitrons  acid  attacking  the  amino  group  in  tin 
The  diazo  compound  is  then  added  to  an  alk 
of  aminonaphthol  sulphonic  acid  (i.  and  the  il 
out.     It  gives  a  violet-black  shade  on  cotton  fr 
bath,  and  when  diazotised  and  developed  on  tht  ' 
a    dark  fast    black.     These    products   '•,,. 
outside  the  fibre  by  diazotising  the  dyestuff  a 
with   one   molecular  proportion   of  nitrous  a 
bining  with   one  molecular  proportion  of  a  r„ 
this  reaction    the  fl-nmino  group  of  tie-  G  acid  i- 
and  not  that  of  the  a-nuphthylamiuc  sulphnii 


1901.) 
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dye»tuffs  may  tilso  he  obtuiued  by  combining  p-d 
c-h/.o  a  naplnhy lamine  sulphouic  acid  in  it.ii  alkaline 
ii  with  a  Chrysoidiue  formed  from  equimolecular 
lions  of  diazotised  aiuinoDaphthol  sulphonic  acid  ti 
M-diamine,  the  azo  group  entering  the  G  acid 
,.     The  dyestuff  gives  deep-black   shades  on   unmor- 

QOtton  from  an  ;i  I  k:i  Ii  in-  bath. —  1'.  A.  K. 

■lim   Sulphonic  Aciils  ;    Manufacture   <>t   New  . 

.ray.  London.     From  The  Farbwerke  vorm.  Meister 
i*   mill  Biiiuing,   Hoechst  a/Main,  Germany.     Kng. 
Aug.  20,  1900. 

diethyl     rhodamine    (from    diethyl  -  amino  - 

oylbenzoie    acid  and  ni-auiinophenol)  of   Kng. 

895  (this  Journal,  1895,  567),  and  methylated 

suit  Diethj  l-rhodamine  of  (ier.  Pat.  109,883,  from  the 

.1  and  o-amino-p-cresol,  when   treated  with  fuming 

i  ie   acid,  are   converted    into   sulphonic    acids.     V\  r 

■  .   10   kilos,  of  asymmetric  diethyl  rhodamine  or  of 

roehloride    are    gradually   stirred   into    CO  kilos,  of 

sulphuric    acid    (25—35    per   cent.  S( ),)    at   a   tem- 

i   4o    C.      After  standing  12  hours  the  melt  is 

into  ice-water   and   the   sulphonic   acid   salted   out. 

us  u  metallic  crystalline  appearance,  is  some- 

|  Scaltly  soluble  in  water,  but  readily  in  alcohol  and 

It  gives  bluish-red  shades  on  wool,  the  bath  being 

lansted.— T.  A.  L. 


SXTII.ES:  COTTON.  WOOL,  SILK,  Etc. 

Materials;   Urging  of .    G.  R.  Smith.    J.Soc. 

yen  and  Colourists  ,1901, 17,  [5],  111 — 119. 

2   apparatus  the  factors   which   influence    the 

'rung  are  (1)  the  varying  absorptive  power  of  the 

M    its    degree     of     saturation,    temperature,    and 

;  (2)  the  flow  and  distribution  of  the  air  amongst 

,:>)   tlie  heat  required  for  vaporisation  of  the, 

lie  material ;  (4)  the  heat  lost   by  conduction  and 

ion  from  the  walls  of   the  drying  chamber.     It    i> 

bung  the  heated  air  into  close  contact  with  the 

in   losing   much    heat    in  other  directions,  for 

:    air   is    strong,  its   time   of  contact  with  the 

is  very  short,  as    it  only  impinges  on  the  material, 

where  the  air  impinges   is  over-dried  before 

of  the  material  has  lost  more  than  a  small  percent- 

moisture.     On  the  other  hand,  if  the  blast  is  too 

penetrative  effect  is   not  great  and   the  amount  of 

ed  off  is  small. 

■s   carried   out   at    present   at    any   temperature 

so    and  160    V..  and  nith  great  variation   in    cost. 

nigh  a   temperature  as  the  character  of  the 

»iil   perinii    is  on    the    whole    the    best    from    an 

il  point  of  view. 

in   drying  material  spread   on   a   creel,  it  is 

Domical   to   blow  air  on    to   the    upper  side   and 

it  downwards   through  the  material,  than  to 

•  under  the  creel  and  upwards  through  the  material. 

•  liter   case  there  is  a  tendency  for   tbe  air   pressure 

passages   of  exit  and  find  an   easy  means  of 

is   if   the   air    be   forced   down    through   the 

ij  there  is  a   tendency  to   close  such   passages   and 

'i  air  through    the    body  of  the  material,    with    the 

1  t  dryiug  proceeds  more  quickly. 

nieiiis  carried  out  on   a   large    scale    with  tin 

il   drying  machines   practically  employed,  tbe 

ides,  (1)   that  the   most  usual  form   of    piece 

ring)    machines   are    probably   worked    under 

sible  conditions;   (2)  continuous    warp   drying 

«*  are  not  economical   from   a  heat-efficiency-  point 

unsized    warps    are   best    dried    in    a    stove 

M  with  a  liberal  supply  of  air  to  cause  the  warps  to 

i  the  poles  ;  (4)  iu   the  stoves  employed  for 

'lie  frout  rows  of  hanks  are    usually  dry  long 

il  the  air-exit  end  of  the  room.     This  defect 

lessened    by    increasing    the     distance 

iws  of  hanks;    (5)  the  laundry  type  of  driei 

i    eScieut  from  a  heat-cost  point  of  view.     Iu  this 

ieated  by   means   of    coke    is  driven   through 


pipes  under  the  wire  oel  covered  table  on  which  the 
material  is  spread. 

Heating  Air.  -Assuming  that  the  boiler  pressure  is  to  ii,. 
per  sq.  in.,  each   pound  of  feed  water   will  require  about 

1,150    units   of    heat    (pound-deg!  illicit    units)    to 

convert  il  into  steam,  and  considering  that  I  lb.  of  coal 
supplies  12,000  units,  each  pound  of  coal  will  produce  about 
7  lb.  of  Steam,  or,  when  the  boiler  is  fed  with  condensed 
water  from  the  air-heater  of  the  drying  apparatus,  about 
9  lb.  of  steam.  This  last  quantity  of  steam  will  part  with 
s.lnii  units  of  heat,  which  will  raise  the  temperaturi 
."•in  lb.  of  air  through  00°  F.  or  324  II,.  through  r00  I 
The  volume  of  324  lb.  of  air  at  60"  V.  is  1,200  cb.  ft.,  and 
a  uiu  passing  this  amount  of  air  per  minute  through  the 
air-heater  would  require,  to  run  it.  600  lb.  of  coal  per  daj 
of  lo  hours. 

The  hot  air  may,  however,  be  obtained  practically  w  ithout 
cost  by  drawing  air  through  two  or  more  rows  of  pipes 
placed  in  the  boiler  tube.  An  extended  trial  gave  the 
following  result : — Average  temperature  of  furnace  gases. 
580°  F. ;  temperature  of  the  outflowing  air  at  the  rale  of 
1,000  eb.  ft.  per  minute,  213°  F.  With  furnace  gases  at 
the  low  temperature  of  360  I  .  the  temj  erature  of  the  air 
would  be  about  110"  F. 

The  author  considers  that  in  each  works  In  the  textile 
industry,  including  dyeworks,  enough  heat  can  be  abstracted 
from  the  waste  furnace  gases  to  do  all  the  drying  required, 
except  that  kind  which  is  done  on  steam-heated  cylinders. 

— K.  15.  B. 

PATENTS. 

Nitrocellulose   Compounds;    Preparation  of  Non-inflam- 
mable   .      A.    M.    l'laissetty,  Paris.      Kng.    Pat.   9087, 

May    16,  1900. 

This  invention  consists  iu  mixing  nitrocellulose  with  anhy- 
drous salts  of  aluminium  [chloride  or  nitrate],  dried  by- 
heat,  and,  if  desired,  dissolved  in  alcohol.  The  aluminium 
sail  may  be  applied  directly  to  the  nitrocellulose,  or  may- 
be introduced  with  the  solvent.  The  addition  of  these  salts 
enables  the  nitrocellulose  to  be  stored  without  risk,  and 
effects  a  considerable  economy  in  the  quantity  of  camphor 
or  other  solvent  required.  The  "  aluminium-nitrocellulose  " 
may  also  be  used  for  the  manufacture  of  artificial  silk,  and 
the  process  of  denitration  may  be  dispensed  with  ;  further, 
by  subjecting  the  filaments  to  the  action  of  ammonia  or 
ammonia  vapour,  a  fine  lustre  is  obtained,  and  the  filament 
is  mordanted  for  dyeing. — J.  F.  K. 

Mercerising    Yarns;  Apparatus  Jor  Use  in  .      J.  M. 

Boss,  Glasgow,  and  J.  Schneider,  Galashiels.      Kng.  Pat. 
9505,  May  24,  1900. 

The  apparatus  consists  of  a  large  tank  containing  several 
compartments  for  the  various  liquors.  Over  each  compart- 
ment grooved  pulleys  are  geared,  oue  set  above  the  other  in 
the  liquor.  The  hanks  are  fed  on  to  these  pulleys,  and  a 
continuous  tension  is  kept  up.  Between  each  compartment 
the  material  passes  through  gripping  rolls  to  express  tbe 
excess  liquor. — C.  M. 

Mercerisation    of    Yarn ;    Apparatus    for    Use    in    . 

H.   H.  Lake,  London.     From    K.    Weldon,   Amsterdam, 
Montgomery,  U.S.A.      Kng.  Pat.  7480,  April  11,  l'.ml. 

A  circular  frame  is  provided  round  its  circumference  with 
means  for  screwing  pairs  of  sleeves,  on  which  the  yarn  to 
be  mercerised  is  placed.  The  frame  revolves  horizontally, 
and  the  sleeves  are  automatically  made  to  separate,  thus 
stretching  the  yarn.  During  their  passage  round  the  frame 
they  are  sprinkled  with  the  mercerising  and  washing  fluids, 
and  at  the  end  of  the  cycle  the  tension  is  relieved  and  fresh 
yarn  can  be  pint  on. 

(See  also  this  Journal,  1898,  149.  240,  345,  452.  ."i7-!. 
756,  840,  and  1141  ;  1899,  36,  13fi,  267,  490,  680,  911,  and 
1122;    1900,  43,  144.  240.  and  32!  ;    1901,  469.)— C.  M. 

Textile    Materials;     Apparatus  for    Testing   .      11. 

Graudage,  Bradford.     Fng.  Pat.  10,500,  June  8.  1900. 

A  mal-him;  in  which  the  strength  and  elasticity  of  cloth, 
hanks    or  single  threads,  is  tested   by  placing  them  between 
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j  increasing  the  load  on  thorn  till  the; 
-    .;,    described  for  accurate  measurements 

-  etch  ami  load  produciag  the  same.     There  are  also 

-  or  measuring  the  twist  and  stretch,  at  the  same 
time  or  separately. — C  M. 

Textile       '                        Manufacture     of      Lustrous    and 
oured     Threads    ami    Strips    of  . 

.1.  Imray,  London.     From  Herberlein  and  Co.,  Wattwyl, 

md.     Eng.  Pat.  3861,  Bab.  22s  »01. 

'OtniD  threads,   consisting  of  proportions   of    cotton, 

artificial    or    natural    silk,    ramie,   or   mercerised    cotton, 

ed  to  suit  the  required  purpose,  are  united 

by  transparent  agglutinants,  such  as  gum,  gelatin,  collodion, 

in,  cellulose  solution. 

The   threads   are   united  by  passing   them,  side    by  side, 

through  the  agglutinant  and  then  squeezing  out  the  excess. 

—CM. 

Cotton-seed   Hulls;    Treatment  of  ,    ami    obtaining 

Certain   Useful  Products  therefrom.     J.  C.  W.  Stanley, 

London.     Eng.  Pat.  2g,954,  Dee.  15,  1900. 

l'„,  -       mined   consists  in   finely   disintegrating  the 

hulls  from  which  most  of  the  kernel  has  been  removed,  and 

separating  the  hulls,   cotton,   and   residual   kernel  by  suc- 

-  ve  dividing  and  sifting  operations.  The  seed  is  first 
cracked,  threshed,  and  screened  to  effect  a  rough  separation. 
The  hulls  and  cotton  are  next  treated  in  a  carding  machine, 
and  the  residue  on  the  screen  ground  to  a  fine  meal  and 
sifted.     The   fragments   of    hulls   and    cotton    which   have 

-  .1  through  the  screen  are  also  separated  from  the 
kernel  by  means  of  a  sieve  The  oil  is  then  extracted 
from  the  meal  and  fibrous  material  by  means  of  a  suitable 
solvent. 

Separate  claims  are  made  for  the  extracted  cotton-hull 
meal  and  extracted  cotton  fibre  thus  prepared. — C.  A.  M. 

VI —DYEING.  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

Lactic    Acid  ;    Application    of  in    Dyeing    Aniline 

Black.     Report  by  A.  Scbeurer  and  A.  Schoellkopf  on  a 
S.al.d  Note  deposited  bj  M.  Goldovsky.     Bull.  Soc.  Ind. 

Mm  i    [March],  102—104. 

M.  GrOLDOVBKT  proposes  to  rep  ace,  in  dyeing  Aniline 
Black,  tartaric  acid  by  lactic  acid,  on  the  grounds  that  its 
action  is  better,  and  that  n  does  not  tender  the  fibre.  The 
authors  have  dyed  two  similar  pieces  of  calico  with  (1)  a 
black  containing  aniline,  hydrochloric  and  lactic  acids, 
sodium  chlorate,  copper  sulphate,  and  ammonium  chloride; 
and  (■_')  a  similar  mixture  in  which  lactic  acid  is  replaced 
by  tartaric  acid.  The  pieces,  alter  padding,  were  dried, 
oxidised,  chromed,  washed, and  dried.  Dynamometric  trials 
were  then  made,  and  the  fibre  w.as  found  to  have  lost,  in 
the  case  of  the  lactic  acid  black,  37  per  cent,  of  its  original 
Strength,  and  the  tartaric  acid  black,  to  per  rent.  Portions 
of  the  two  piece*,  and  of  similar  calico  undyed,  were  then 
boil.  0  grms.  per  litre,  for   half  an 

hour,  and  again  tested.  The  white  piece  had  now  lost 
about  13  per  tent  of  its  strength,  but  the  two  blacks  only 
an  additional -2-3  and  1  * 7  per  cent,  respectively.  This  is 
accounted  for  by  a  fact  of  general  observation,  that  certain 
operations,  e.g.,  steaming,  or  a  passage  through  an  alkaline 
bath,  tend  to  reduce  the  tenacity  of  the  fibre,  but  that,  when 

this  has  once  <  eond  ration  has  little  further 

effect.  In  the  case  under  notice  the  operations  of  the 
dyeing  process  have  determined  this  loss  of  tenacity  for 
the  blacks,  anil  the  alkaline  bath  for  the  white  calico.  The 
measure  of  the  real  tendering  produced  by  dyeing  black 
should  be  deduced  from  the  second  series  of  trials,  and  this 
would  give  for  the  lactic  acid  black  31  per  cent.,  lor  the 
tartaric  arid  black  :i  I  percent.  The  two  blacks  do  not 
differ  in  tone  to  an  appreciable  extent. — It.  B.  li. 

Dyeing  of  Oxide  Mordants.      '  tin.      Ber.  1901, 
34,  [8],  156*— 1565. 

des  Mati  i  utes,"  1901, 

5,    99,    Buntrock     takes     exception     to  the     Lieberiiianu  ■ 


Kostanecki  rule  (Chem.  Ind.  6,724 — 726)   regardi 
applicability  of   anthraquinone   derivatives  to  the  dye 
textile    fibres     impregnated     with     basic     mordants. 
objections   ;ire,  however,  due  to   a   misconception  as 
scope  of  the  generalisation.      The  rule   simph    stall 
the  dyestuffs  which  can   be  applied   to  indifferent  ret 
fibres  (cellulose),  mordanted   with   iron  oxide  or  ah 
must  contain  at  least  two    hydroxy!    groups   situated 
ortho-position  with  respect   to   one  another  ;  it  inclti 
reference  to  the  dyeing  of  unmordanted  animal  fibre* 
The   example-    cited    by    Buntrock    support    rathe 
disprove  the  rule.      The  dyestuffs   produced   by  coixj 
Quinizarin   with   1   and   2  mols.   of  aniline   J  i 
acids   which,    when   applied  to  wool,   give    practical 
same  shades  of  colour  whether   the  fibre   is  moras 
not.     This  result  seems  to  indicate  that  there 
nation  between  the  dyestutf  and  the  mordanting  Oxi 
hence    this   case   has   no  hearing   on   the   validity 
generalisation.      The    application    of    diaminoantli 
disulplionic  acid. — 


SO.,H 


Ml., 


OH 


CO- 
■CO- 


OH 
/\  S0,H 

\/ 
NH, 


and  diaiuinochiysazindisiilphonic  acid  to  cotton  mo  ,n: 
with   chromium    oxide   or   alumina   corresponds   » 
dyeing    of     this    mordanted    fibre    with    xant 
earboxylic  acid  (mujistin) — 


OH 
CO  —  /\  CO,H 


\/ 


—  co- 


\/ 


OH 


/\ 


\/ 


CO  -  ' 
CO  —  \ 


<,H 


already  noticed  by  Kostanecki   and  the  authoi 
in  the  first   case  the   sulphonic  groups,  and  in  thi  I 
the  carbonyl  radicl  ;R  are  in  the  ortho  positions  ml   -i 
the  hydroxyl  groups.      These  experiments  show    .1 
rule    may   be   expressed   in    more   general    tel 
following     manner.       A     dyestuff   containing 
radicles    situated    in    the    ortho  position    with 
one   another  is  capable  of  yielding  a    lake  on  ii  1 
fibres  mordanted  with  basic  oxides. 

The  sulphonic  group   is,  however,  less   effei 
respect  than  carbonyl   or   a  second    hydroxyl, 
greater  solubility  of  the  sulphonates.    The  abo' 
disulphonic   acids,   for    example,  yield    only 
with   alumina,    the   results    obtained    with   thi 
thorium,  zirconium,  and  beryllium  being  -one 

Mordant  for  Basic  Dyestuffs ;  A  New  - 

Bull.  Soc.  Ind.  Mulhouse,  1901,  April,  124— 
When  an    excess    of    formaldehyde   acts    on 
presence  of  a  small  quantity  of  any  mineial  acid,  n    - 
resorcinol  is  formed,  a  body  which,  according  to  Ge 
(Chem.  Zeit.  1900,  24,    145  ;  this  Journal,  U> 
the  constitution — 


OH 


OCHj 


CH.0 


(ill 


\/ 

OCH„ 


CM,- 


(iH 
/\ 


lx/io,i 


—  t  ll,i' 


This  substance  is    capable  of    fixing   the   basic  i] 
vegetable  fibres. 

Methylene  -resorcinol   is   also  heatiia 

hours  a  dilute  solution  of  resorcinol  in  foixaal 

reaction  is  accelerated  by  the  present !  bdj  i 

tbe  addition  of  certain  metallic  sail 

nitrates,    bisulphates,   thiosulphates,    sulphoc 

phides,    permanganates,    bichromates,    and 


I   11KH- 
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iu  tod  potassium.     Its  appearance  varies  according  to 

preparation  ;   when   little  acid   is   present   it  is 

Imt  with  excess  of  acid,  pink,  and  with  metallic  salts. 

Prepared  in   the  presence  of  a  fibre  or  by  simply 

■  the  solution  it   is  brown-orange.     Jt  is  readily  fixed 

and  the    shades   are  fuller  than    with  tannin 

•,i.  the  fastness  to  soap    is  superior  to  that  of  tannin 

.  mill  t'ne  fastness  to  light  about  the  same. 

.1,1,1  v  the  mordant  ,a   solution   is  prepared,  containing 

esoreinol,  800  e.c.  of  water,  '200  e.c.  of  sodium 

B.,  and  12.'i  c.e.  of  formaldehyde  111!.  After 

one  hour  the  goods  are  padded  in  the  solution 

nil  to   remain    rolled  tip    for  about    30  hours 

I  irk.  then   rolled   in    the    reverse  direction   and   left 

hours, after  which  they  are  washed  and  dyed. 

taken  up  very   quickly,  and  it  is  advisable  to 

•  tome  lime  in  the  cold  before  raising  the  temperature. 

ii    the    mordant    is    used    for    printing,    the    colour 

ircinol   and    formaldehyde,    and    the   fabric    is 

■  ,  prepared  with  sodium  carbonate  (10  grms.    per 

red     wilh     tannin    colours    the    shades    are 

r  mil  often    fuller,  similar  in    fastness   to  soap,  but 

mess  to  light.     Certain  of  the  printing  colours 

-R.  B.  B. 

nl    for     linsic     Colouring     Matters  ;      Report    on 
i  Process  (see  preceding  Abstract).    H.  Bourrv. 
Soe.  Ind.  Mulhouse,  1901,  April,  128—129. 

kxk-ki:soi;oixol  as  usually  prepared,  is  au  orange- 
insoluble    in    all    reagents.      The    time    of 
' lepends  on  the  strength  of  the  bath  employed. 
native  method  is  to  pad   the  fabric  in  a  solution 


of  reaorcinol  aud  sodium  bisulphite  and  then  expose  lor 
some  minutes  to  the  vapour  of  formaldehyde,  C.  Kavrc's 
improved  mode  of  applying  the  mordaDl  is  to  use.  2  5  grms. 
ircinol,  7/,,  litre  of  water,  ^  litn  of  neutralised  buI- 
phated  oil,  aud  y^  litre  of  caustic  soda,  and  to  add 
gradually  ^  litre  of  formaldehyde;  after  l.">  minutes  the 

Solution  is  diluted  10  1  litre.  The  goods  are  pa  hied,  dried 
on  the  hot  Hue.  passed  through  1  per  cent,  sulphuric 
acid,  washed  and  dyed.  The  depth  and  fastness  of  the 
colour  are  in  proportion  to  the  amount  of  resorcinol  em- 
ployed ;  tin'  shades  tire  a  little  fuller  than  with  tannin,  but, 
except  with  Bhodamine,  less  bright,  and  they  are  very  fast 
to  soap. 

The  results  in  printing  with  Favre's  mordant  are  very 
flood,  and  the  colours  are  fixed  by  a  10  minutes'  steaming. 
The  shades  are  as  bright  as  with  tannin,  but  less  fast,  and 
the  instability  of  the  printing  colours  is  au  objection. 

— E.  B.  B. 

Diazo  Compounds;  Action  of on  Wool.     J.Brandt. 

Bull.  Soc.  Ind.  Mulhouse,  1901,  April,  120—124. 

Wuen  wool  is  printed  with  a  thickened  solution  or  padded 
with  au  aqueous  solution  of  a  diazo  compound,  shades  are 
produced  varying  from  yellow  to  brown  according  to  the 
nature  of  the  diazotised  amine  employed.  The  monamines 
of  the  benzene  series  give,  as  a  rule,  yellow  colours,  whilst 
naphthalene  derivatives  yield  browns.  These  colours  are 
very  fust  to  water  and  to  soap,  and  are  fixed  by  a  simple 
drying  ;  steaming  deepens  the  shade  a  little. 

The  nature  of  these  colours  on  wool  is  best  demonstrated 
by  studying  the  action  upon  them  of  acids  and  alkalis. 
Dilute  caustic  soda  aud  hydrochloric  acid  respectively 
bring  about  the  following  changes  : — 


Diazotised  Base. 

Colour  obtained  on  Wool. 

Action  of  HC1. 

Action  of  NaOfl. 

Paie  yellow 

Very  pale  yellow 
Yellow 

Deep  yellow 

Tel  low 

Brown 
Brownish  yellow, 

No  action 

O  ranee -red 
Bright  red 

Teilow 
No  action 

Violel  -i' 
No  act  iun 

Orange. 

Orange-yellow. 

No  action. 

,, 

Orange  yellow. 
No  action. 

Red. 

„ 

Violet-red. 

Brownish-red. 

„ 

„ 

No  action. 

„ 

donrs  changed  by  soda  are  restored  to  their  original 

hydrochloric    acid   and    vice    versa.       The     most 

.-tii-   reaction,  and  one  from   yvhich  the  nature  of 

lours  may  be  deduced,  is  that  with  the  derivative 

traniline,  which  forms  a  red-violet  salt  with  caustic 

fiiis  is  known  to  be  a   property  of   dinitrodiazo- 

,    and    the    author    concludes    that    in    the 

of  the  wool  fibre,  paranitrodiazobenzene  is  partially 

ted  into  paranitraniline,  upou  which  the  excess  of 

body  reacts  to  form  dinitrndiazo  aminobenzene,  a 

instance    absolutely  insoluble    in    water.     In 

-     where    the   colour    is    affected    by    soda    the 

en  of  the  reaction  is  similar. 

ylidines   aud    naphthylamines    show   the    inverse 

l>eiug   changed   by   acid.     It   is   well   known   that 

alines  do    not    give   diazo-amino    derivatives 

■    6ame  conditions   as  the  amines  of  the  benzene 

■  t   there   is   an   immediate   formation   of   an 

rivative.      The    brown   shade   obtained   with 

'  phthalene  is  a  amino-azonaphthaleue,  the  hydro- 

''  which  is  violet-brown.     With  the  corresponding 

however,   the    hydrochloride   is    immediately 

water.     With  the   xylidines  the    reaction   is 

tazo-aminoxylenes  are  almost  instantly  trans- 

unino-azo  derivatives.     The  hydrochloride  of 

>lene  is   red,  whilst   that  of  the  assymetric 

■How. 

Peeesee  of   diazo-amino   compounds   on    the   fibre 

*  oufirmed  by  Witt's  reaction.     The   dyed   wool  is 


steeped  iu  an  alcoholic  solution  of  m-toluylene  diamine  and 
then  treated  with  acetic  acid,  when  the  characteristic 
colouration  of  Chrysoidine  is  observed  with  paranitraniline, 
benzidine,  dianisidine,  &c.,  i.e.,  with  derivatives  substituted 
in  the  p-position.    . 

It  thus  appears  that  in  the  formation  of  colours  of  this 
kind  on  wool,  the  fibre  only  intervenes  in  the  reaction  as  a 
feebly  "reducing"  (reconverting)  substance.  A  similar 
reconversion  may  be  brought  about  in  solution  by  the 
addition  of  albumin,  gelatin,  or  urine,  but  not  by  starch, 
glucose,  &c. 

Dinitro  diazo-aminobenzene  might  well  be  used  as  an 
indicator  in  volumetric  analysis,  and  about  1  c.c.  of  a 
1  per  cent,  solution  in  alcohal  gives  a  definite  reaction. 
Its  sensitiveness  is  quite  equal  to  tbat  of  phenolphthalein, 
and  the  change  from  red-violet  to  yellow  is  sharply  marked. 
The  compound  is  readily  prepared  ou  a  large  scale,  in  fact 
it  is  often  formed  in  fairly  large  amounts  iu  a  badly 
conducted  diazotisation  of  paranitraniline,  and  is  a  frequent 
cause  of  trouble  in  printworks. — K.  B.  B. 

Alizarin  Blue  Resist  under  Paranitraniline  Red.  M. 
Richard.  Bull.  Soc.  Ind.  Mulhouse,  1901,  [March], 
97—99. 

A  steam  Alizarin  blue  colour  containing  bisulphites  of 
chromium  and  sodium  serves  as  a  resist  for  Paranitraniline 
Bed  and  in  this  way  may  be  produced  fast  blue  patterns  on 
a  red  ground.     After  padding  with  alkaline  5-  naphthol  the 
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i  .  the  hut-due  and  printed  aith  the  above- 
tioned  resist  suitably  thickened.     They  are  next  passed 
through  thi  .icluue.  alter  which  the  red  is  developed 

in  the  ordinary  diazo  bath  ;  finally  Ibe  pieces  are  aired, 
•ashed,  soaped,  and  again  washed.  Certain  dyestuffs 
which  require  after-chroming  may  be  mixed  with,  or  substi- 
tuted for,  the  Alizarin  Blue  and  iu  this  ease  the  pieces  are 
chromed  alter  the  airing  which  follows  the  development  ot 
the  red.  this  chroming  does  not  affect  the  red. 

The  blue  produced  in  tins  manner  is  very  last,  it  is  not 
injured  bv  boiling  with  soap  for  1—  1$  hours. 

When  blue  and  white  on  red  are  required,  a  resist  con- 
taining potassium  sulphite  is  printed  in  addition  to  the 
Alizarin  Blue  resist. 

If  the  pieees  are  topped  with  a  direct  pink  dyestuff,  e.g., 
Brilliant  tannine  the  red  approaches  a  Turkey  red  in  tone 
and  the  blue  becomes  fuller  and  brighter,  litis  topping  i- 
carried  out  in  the  jigger  at  80°  C.  in  a  colour  solution 
containing  -  gnus,  per  litre. 

In  place  of  the  bisulphites  of  chromium  and  sodium  may 
be  employed  potassium  sulphite  and  chromium  acetate  or 

-.inn  sulphite  and  chromium  sulphite.  These  t 
mixtures  posess  the  advantage  that  they  do  not  give 
sulphur  dioxide,  a  pas  whiih  is  very  injurious  to  P« 
uitrar-iliue  Bed. 

.Most  dyestuffs  which  are  caput-  -  fixedbj  means 

ol  chromium  can  be  similarly  employed  for  resists  under 
Faraiiiiraiiilinc  Bed.  From  certain  other  dyestuffs  a 
coloured  resist  can  be  prepared  containing  sodium  bisul- 
phite together  with  an  appropriate  mordant.  In  one  or 
other  of  these  ways  may  be  produced  in  fast  colours  a 
vanetv  ot  effects  in  imitation  of  Turkey  red  discharge  styles. 

— R.  B.  B. 

Hetisls    under    Taramn  aniline     lied;    Fast   .      M. 

Kichard.     Bull.    Soc    lnd.    Mulhouse,    1901,    [March], 
loo. 

THB  nature  of  these  resists  has  been  indicated  iu  a  previous 
paper  (.see  preceding  abstract).  Experiments  have  been 
made  to  ascertain  what  dyestuffs  will  yield  fast  coloured 
resists  comparable  in  brilliancy  with  tannin  resists,  and 
■■ial  such  dyestuffs  have  been  found.  For  green,  Fast 
tireen  for  steaming,  can  he  used  (Tbanu)  ;  tor  yellow, 
Persian  berries;  lor  dark  blue.  Alizarin  Blue  and  Chrome 
Violet  (.Bayer;  ;  and  for  pale  blue,  Chrome  Blue  (Bayer). 
Suitable  mordants,  e.y.,  chromium  or  stannous  acetate,  are 
added  to  the  printing  colour,  which  also  contains  potassium 
sulphite  and  thickening,  fe'or  white,  a  thickened  solution 
ol  potassium  sulphite  alone  is  employed,  and  for  black  a 
thickened  mixture  of  Fast  Green  for  .-teaming,  "  Mordant 
tor  green,"  and  Violet  90;  a  mixture  which  can  he  printed 
as  an  outline  for  the  white  without  being  discharged  by  the 
latter.  The  operation-  subsequent  to  printing  have  been 
described  in  connection  with  the  Alizarin  Blue  resist. 

—  K.  B.  B. 

/,'  i^is  under  Paranilraniline  tied.  Report  by  L.  Bau- 
mann  on  the  work  of  M.  Kichard  (see  two  preceding 
abstracts).     Bull.  Soc.  lnd.   Mulhouse,    1901,    [March], 

101  — lo^ 
Tut  author  has  repeated  the  experiments  of  M.  Kichard, 
and  has  obtained  satisfactory  results.  The  fastness  ol  the 
lis  produced  by  this  process  is  superior  to  that  of  the 
basic  dyestuffs  fixed  by  n  steaming  ol  equal  duration;  thej 
withstand  even  the  action  of  prolonged  and  energetic  soap- 
ing. In  brightness,  however,  they  can  scarcely  compete 
with  tannin  m  stannous  chloride  resist  colours. — K.  B.  B. 

Colours  i  Application  <;/    [in   Calico  Printing]  , 

un  Manganest    drown.      K  Binder  and  <".  /.undid.      Bull. 

.  lnd.  Mulhouse,  1*01,  [April],  131—  132. 

tabric  is  dyed  with  a  ground  of  Manganese  Brown  by 

methods,  and  is  then  paoded  in  Sodium-jS-nnphihol. 

A  lesi-t    i-    now  pi  luted    containing    Stannous   chloride,  and 

iu  addition,  tannin   colours,  if  coloured   resists   be   desired. 

Bj  through  •   hot  chamber  the   brown   is  din 

ning  mast  be  avoided  or  the  fibre  is  tendered 

ibe  naphthol  volatilised.     The  fabric  is  dyed  in  diazotised 

initranlline  "r  other  diazo  solution,  soaped,  and    well 

hed. 


The  decomposition  products   of  the  diazo   solution 
a  tendency  to  soil   the  white   and  coloured  resists,  but 
may  be  entirely  avoided    by  an   addition    to  the   hath  o 
alkali  bichromate  iu   the  proportion   of  about  2i 
per  litre. 

The  depth  of  the  blown  ground  iua.\  be  inci 
finished  goods  by  means  ot  solutions  ol  salts  ol  H 
amines,  e.g.,  aniline  or  benzidine  ;  this  treatmeut,  b 
tends  to  dull  the  brighter  colours,  By  reducing  th 
by  means  of  stannous  chloride  or  sodium  bisulpi 
effect  of  the  remaining  colours  of  the  design 
heightened.— B.  B.  B. 

A:o  Colours;    Application  of ,  on  Manyaneie  tin 

Keport   ou   the  I'n  cess    ot    !•'.  Kinder  and  (  .  Zuni 
preceding  abstract),  T.   Strieker.      Hull.    Soc.    1  u,|. 
house,  1901,  April,  130. 

The  author   has   obtained   very   satisfactory   ground  c  11 
and  clear  designs    by    the   method    described    abut 
addition  of    a  bichromate    to   the    diazo  bath  is  an 
useful  improvement,  and    had    been  previously  use* 
author  in  the  production  of  discharged  l'uruniiraiiili 
The  process  of   Binder  and  Zuiidel   is   to   he    recoi 
whenever   the   number  of  operations   is    n.i 
obstacle  to  its  employment. — K.  B.  B. 

PATENTS. 

Bleaching  or  otherwise  Treating  Textile  and  other  .1 

Kiers  for  .      C.  L.  Jackson,   Bolton,   1 

Pat  14,174,  Aug.  S,  1900. 

With  the  object  of  regulating  and  controlling  the  cil 

of  the  bleaching  liquor  with  greater  efficiency  III 

than  iu  the  ordinary  arrangements,  a  cylindrical  oi  1 

vessel  is  divided  vertically  into  two  compartments,  Hi    ' 

ot  which  is  tilted  with  a  coil  of  steam  pipes,  while  tin  I 

is  connected  near  the   bottom  with  two   or   m< 

low-pressure   kiers  placed  preferably  at  a  lower  lev< 

the   heating  vessel.     Each  kier  at  the    bottom 

by  a  pipe  to   the  receiver  of  a  centrifugal   pump  coi  n 

ou   the  discharge  side   with    the   outer  compartment     I 

heater. 

When  the   pump  is  set  in  motion    the   bleaching   1    I 
forced  into  the  outer  compartment  of  the  heater.     I 
heated  until  it  overflows  into  the  inner  compartment    r 
it  is  conducted  to  the  kiers  and  distributed  evenly  u|  I  ' 
goods,  Anally  retarding  to  tue  recei,ini.r  side  0 
which  again  raises  it  luto  the  heating  vessel. 

In   some    cases   the   steam    coll    ought    be    pi 
inner  compartment   and   the   outer  coinpartmei 
with  the  kiers;  or  coils  might  he  placed  in  each  coiup.  t 
of  the  heater.— K.  B.  B. 

Bleaching  ;   Appliances  to   tie  Kinploi/ed  in   tl 

.      t.    Taylor,    Iloagh,    Co.    Antrim  ;   A 

B.  W.  I).  Montgomery,  Belfast;  and  II 
Process  bleaching  Co.,  Ltd.,  Cornholme,  I 
Pat.  3M8,  Feb.  19,  1901. 

A   NCMBEK  of    vats  are  employed,  acioss  the 
which    are     rollers    to    carry    the    hanks    Iu 
Mounted  on  one  end  of  the  rollers  ale   worm  "  I "    ■ 
engage  with  nud  are  driven    by   worms  on   a   • 
the  entire  length  ol  the  apparatus.    The  roller* 
so  that  they  are  easily  lifted  out  ol  gear  with  li 
Beneath    the    series   ol    vats   is  a  trough  or  pi 
to  tach    vat    by    an    open    neck,    which   can    I* 
plug,  and  the  Hough  is  connected  to  u  pump,  « 
the  liquors  to  a  settling  tank  and  pi-i  means  Fo 
where  the  chemicals  to  renew  the  vats  areaddi 
trough   above   the    vats.      From    the   upper  trough   I' 
iuto  each    tank  a  pipe,  the   opening  ol    which   tan 
closed  by  a  plug.     These   plugs  are  pneumatli 

of  a  hollow  cylinder  containing  a  piston  and  pi- ■ 

handle,  and  on  the  hollow   cylinder  is  a  flange,  wbi 
on  the  pipe  neck    or    valve-scat,  and   bel 
hollow    cylinder   continues    and    terminates    in 
smaller    flange    capable    of    passing    into  lie 
portions   of    the   cylinder    between   thi 
perforated,  and  the  tiauges  are  covered  by  a  p 
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bing,  thereby  forming  .mi  elastic  chamber  c  'inn  inicalin^ 
ill  tlic  hollow  cylinder,  so  thai  by  forcing  don  n  tin-  piston, 
ien  the  plug  is  loosely  in  the  neck,  air  will  Ik-  driven  into 
is  uhamber  and  cause  it  to  expand,  forcing  tin;  rubber 
.limt  tin'  -i'l''  of  the  opening.  To  retain  the  pressure  so 
trtfd,  'he  piston-rod  handle  may  be  held  down  by  a 
tin. 
Between  two  adjacent  upper  t run^h-.  are  rubber  gal 

1  he  lower  trough  is  provided  with  a  waste  opening, 
.,.1  by  a  sluice  gate,  which  carries  on  its  inside  face  a 
>>her  bag,  provided  with  a  valve,  so  that  when  inflated  the 
g  closes  the  waste  opening.  — R.  li.  B. 

icinyJVuns,  Fabrics,  Cotton,  Wool  or  other  Substance  ; 

Httehtne for  end  Method  oj  Dipping  and .    \V.  Rut- 

himi  and  C.   Ilalilo,    Ashton-uuder-Lyne.       Eng.     i'at. 
July  19,  1900. 

I  H  primary  object  of  this  machine  is  to  dye  skins  ortjides 
ning  the  gram  side  only  and  leaving  the  flesh  side 
iCtically  clean.  The  machine  is  stated  to  he  also  appli- 
le  to  the  dveing  of  fabrics  when  one  side  only  is  to  bi 
d. 

ins  are  suspended  over  carriers  or  arms  attached 
I  the  lower  end  of  a  rod,  to  which  a  vertical  motion  can  b( 
■arted.  The  carriers  with  the  skins  are  alternately 
into  and  raised  from  the  dye-vat  below,  and  tin 
-pied  of  the  machine  may  be  regulated  lo  sun 
red  duration  of  immersion  in  the  dye  liquor. 

— K.  li.  1!. 

j  i;/  Textile  Fabrics.     L.  Sehreiner,  Barmen  Rit- 
rshauseu,  Germany.     Eng.  Pat.  14,518,  Aug.  14,  1900. 

apparatus  desctibed,  is  intended  as  an  improvement  on 

i     ■  jigger,"   a  machine    with    reciprocating   motion    for 

•th  in  the  open  width,  and  it  is  designed  to  further 

t|  penetration  of  the  material  by  the  dye   liquor  and  to 

nle  additions   of  concentrated   dyestuft  solutions   to   be 

.  e  during  dyeing,  without  risk  of  unevenness. 

ed  jigger   is  furnished   with   a   fluid   motor, 

M-nged  outside  the  dye-vat,  together  with   suitable  con- 

i|  ing   pipes    between    the    motor    and    the    vat,    and    an 

i,  pipe  for  the  additions    of  dyestuff    opening  into 

ply  pipe.     The  dyeing   solution  is   circulated   m  the 

us   in  alternate    directions.     If  it  circulate   so  that 

.  Idition  of  concentrated  solution  enters  the  suction  pipe 

otor,  the  two  will  be  suthcieutly  mixed  in  the  latter 

utering  the  jigger.     To  prevent  auy  contact  of  the 

-    with   the   unmixed    fluids    when    the    circulation    is 

I,  a  heating  pipe  is  introduced   into  the  longer  pipe 

!<»tor,  then  acting  as  a  pressure  pipe,  and  the  dyeing 

tiows  in  between  the  motor  aud  the  heating  pipe. 

r  to  prevent  auy  overflowing  of   the  dyeing  solu- 

bottom   of  the  jigger  vat  is  formed  like  a  pipe, 

-  for  the  passage  ot  the  articles,  the  pipe  consisting. 

aple.  of   a    trough    with   a    cover,  which   is  almost 

closed.— K.  B.  B. 


inj  Gloves  and  the  like  ;  Process/or .     J.  Miiller, 

ologne,  Germany.     Eng.  Pat.  2182,  Jan.  31,  1901. 

gloves  are  stretched  and  cleaned  with  petroleum  spirit 
•■  usual   manner  and  are  then    treated  in,  or  brushed 

i  solution  of  coal-tar  dyestuff.  (July  such  dyestuffs 
|  *  employed  as  give  with  fatty  acids  compounds  soluble 

troleum  spirit.  The  colouring  bath  is  prepared  by 
ig  a  solution  of  15  pails  of  the  dyestuff  in  1,000  parts 
irmed  petroleum  spirit   intimately  with   a   mass   made 

lu — 15  pans  of  soap   powder  aud   40—60  parts    ol 

ol,  and   healing   in    a    water-bath    to  ensure    solution. 

[he  ■.'loves  are  dried    while  being  continuously 

d  with  the  band.— R.  B.  B. 


P;;  Cotton  Slubbings  and  Hovings  when  wound  upon 

■  Tubes  ;   Method  of  and  Apparatus  for . 

Hey-,    Manchester.      From    J.    Schmitt,    Paris. 
Eng.  Pat.  6591,  March  29,  1901. 
bbing   is    wound   ou   hollow    perforated    bobbin-. 
>l  at  one  end,  and  mounted  at  their  open  ends  in  the 
PI]  plate  of  a  closed  chamber  which   communicates   with 
vated  reservoir.     The  closed    chamber  is  immersed  in 


the  dyeing  or  u.oiuantnig  bath,  and  air  is  exhausted  from 
the  reservoir,  causing  the  solution  lo  pass  through  the 
cotton  and  the  bobbins  lo  the  chamber,  and  thence  to  the 
reservoir.  When  an  air  valve  in  the  reservoir  is  opened, 
the  liquid  Sows  bark,  under  the  action  of  gravity,  through 
the  cotton  into  the  vat.  These  operations  are  repeated  as 
often  as  required. 

It  will  he  found  convenient  lo  have  three  rats  in  a 
series  since  it  is  frequently  necessary  to  employ  three  baths 
in  dyeing. 

The  cotton  is  wound  on  the  tubes  in  9uch  a  manner  that 
coned  ends  are  formed.  To  prevent  uneven  dyeing,  due  to 
the  varying  thickness  of  the  layer  of  cotton,  a  particular 
perforation  of  the  tubes  is  employed.  From  the  base  in 
I  he  apex  of  the  cone  the  boles  are  made,  step  by  Step, 
smaller  and  less  numerous  in  proportion  a-  the  cotton  layer 
diminishes  in  thickness. —  R.  15.  B, 

Dyeing  Black;   [with  Sulphide  Colours'],  Process  of 

A.C.  Green,  A     Meyenberg  and  The  Clayton   Aniline 
Co.  Ltd.,  Manchester.      Eng.  Pat.  l.'>,413,  Aug.  -J»,  1900. 

Thk  tendering  of  cotton  dyed  with  the  sulphide  blacks  is 
generally  considered  to  be  due  to  sulphuric  acid  formed  by 
the  oxidation  of  finely  divided  sulphur  deposited  on  the 
fibre  during  dyeing  (Cbapuis,  J.  Sue.  Dyers  and  Colourists, 
1900,  84  ;  this  Journal  1900,  19,  439).  * 

According  to  the  present  invention  this  tendering  action 
is  prevented  either  by  adding  a  substance  capable  of 
removing  the  sulphur,  or  preferably  by  entirely  avoiding 
the  presence  of  sulphur  or  sulphides  in  the  dyebath.  The 
tir^t  condition  is  secured  by  adding  to  the  bath  just  sufficient 
normal  sodium  sulphite  to  combine  with  the  sulphur 
present  and  to  produce  innocuous  sodium  thiosulpbate. 

The  presence  of  sulphur  is  avoided  altogether  by  employ- 
ing a  mixture  of  glucose,  caustic  alkali  aud  normal  sodium 
sulphite,  the  two  former  to  bring  about  reduction  and  the 
last  to  dissolve  the  dyestuff.  It  is  inadmissible,  however, 
when  using  glucose  to  employ  a  dyestuff  which  contains  an 
admixture  of  sulphides,  as  is  usually  the  case  with  ihe 
commercial  sulphur  dyestuffs  prepared  hy  the  melt  process, 
and  the  colour  should  be  employed  in  the  free  state  as 
obiained  by  purification  of  the  crude  colour  melts.  For  the 
same  reason  the  glucose  process  is  especially  applicable  to 
the  class  of  sulphur  dyestuffs  which  are  prepared  bv  means 
of  thiosulpbate  without  the  employment  of  sulphur  or 
sulphides,  and  which  are  consequently  pure  products. 

— R.  B.  B. 

Calico  Finding  [with  Sulphide  Colours].  A.  G.Green, 
A.  Meyenberg,  and  The  Clayton  Aniline  Co.,  Ltd.,  Man- 
chester.    Eng.  Pat.  15,4  14.     Aug.  29,  1900. 

A  PBOCESS  by  means  of  which  black,  brown,  aud  other 
colour  prints  can  be  readily  produced  with  certain  of  the 
sulphide  dyestuffs,  especially  the  particular  class  of  tbe.-e 
in  v.  Inch  the  sulphur  is  introduced  by  means  of  '  thiosulpburic 
acid.,  (Eng.  Pals.  21,832  and  22,460  of  1S98,  5039  and 
18,658  of  1899  ;  this  Journal  1899,  18,  909  ;  1900,  19,  14  1 
and  816).  Thedjestuff  (insoluble  in  water),  for  instance 
"  Clayton  Fast  Black,"  is  dissolved  in  a  strong,  belling 
solution  of  sodium  sulphite.  The  solution  is  thickened. 
e.g.,  with  starch,  and.  when  cold,  is  mixtd  with  glucose  and 
a  caustic  alkali.  This  paste  is  printed  on  the  goods,  which  are 
then  steamed  and  washed,  and  the  colour  is  rixed  if  tn-eessarv 
in  a  solution  containing  a  copper  salt,  oi  a  ehiouiale,  or  a 
mixture  of  both.  Instead  of  adding  glucose  to  the  printing 
paste,  the  glucose  may  be  applied  to  the  material  by  a 
preliminary  padding  and  drying.  The  last  methou  is 
specially  suitable  when  Indigo  is  to  be  printed  simultaneously 
with  black  according  to  the  Schlieper  and  Baum  process, 
and  in  .my  case  when  the  duration  of  the  steaming  is  verv 
short. 

It  is  claimed  that  the  prints  obtained  by  tnis  process  are 
remarkably  fast  to  washing,  soaping,  and  light,  aud  that  the 
blacks,  when  fixed  with  copper  salts  arc  as  last  as  Aniline 
Black,  and  have  the  advantages  over  the  latter  that  they  do 
not  tender  the  fibre  and  are  ungreenable,  also  that  they  can 
be  applet!  when  Auihue  1'daek  is  excluded,  as  lor  instance 
in  piiutiog  together  with  Indigo  or  Paranittaniline  Red. 

R.  B    B. 
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Primtngj  Compounds  ami  Machines  to  be 

in w.  G.  White,  Anerley,  and  R.  A.   \. 

te,  Rotherhithe.     Eng.  Pat.  13,145,  Jul)  20,  1900. 

ntion   r,  Litis  to  the    well-known  polychromatic 

in    which    solid   blocks   or  sheets   of   composition 
lining   the    colouring    matters    arc    employed.      The 
insists  of  stearic  acid,  30  parts;  pela  (vege- 
table wax), 20 parts ;  pale  boiled  tinsced  oil.  15  parts;  clear 
in    turpentine,    25    parts ;  ami     anhydrous 
do  carbonate,  10  parts.     The  first  four  ingredients  are 
mixed  ami  well  melted  together,  and.  after   partly  cooling, 
soda  is  added  and  mixed  bj  grinding.     To  30  parts  of 
mixture  are  added  20  parts  of  Fuller's  earth  or  French 
chalk.       The    dyestnffs,  which    an-    usually    Alizarins,   are 
mixed  with  acetate  of  chromium  and  the  above  composition, 
the  whole   well  ground  together,  and  passed  through  fine 
win-  sii 

The  colour  composition  so  formed  is  cut  in  the  designs 
required  according  to  tlie  lengths  of  the  repeats.  The 
blocks  of  colour  are  made  from  2  to  C  ins.  thick,  and  these 
blocks  are  split  horizontally  into  sheets  of  the  required 
thickness.  The  sheets  are  placed  on  slabs  of  wood 
red  with  glazed  cloth,  and  lowered  on  to  the  top  of  the 
cylinder  of  the  printing  machine.  The  cylinder  is  made  to 
slowly  rotate,  and  the  colour  composition  is  transferred  to 
the  cylinder  in  the  form  of  an  endless  baud  6  yds.  in 
circumference. 

Before  passing  to  the  cylinder,  the  fabric  passes  ovei  a 
damping  roller,  by  means  of  which  it  is  damped  with 
turpentine,  and  it  then  passe  between  the  printing  cylinder 
and  pressing  roller-. 

Improvements  are  described  intended  to  regulate  the 
speed  of  the  cylinder  and  the  pressure  on  the  fabric.  The 
apparatus  for  these  purposes  consists  of  a  toothed  wheel 
\ial  with  the  cylinder,  a  series  of  pinions  geariDg  with 
the  wheel,  plates  fixed  to  the  sides- of  the  pinions,  a  series 
of  pressure  rollers  arnmged  rcuud  the  cylinder  and 
piyotted  to  the  plates  eccentrically  to  the  pinions,  a  pinion 
driving  the  wheel,  a  ratchet  wheel  fitted  to  the  pinion,  a 
weighted  arm  free  to  rotate  about  the  axis  of  the  pinion, 
and  a  pawl  pivotted  to  the  arm  and  engaging  with  the 
ratchet  wheel. — K.  B    B. 


that  of  molten  sulphur;  but  the  loss  of  saline  solut 
vary  great,  due  to  retention  bj  the  exhausted  ininerii 

The  only   method  not  involving  the  produc 
phurous  eases  consists  of  extraction  of  sulphur  hy  tr< 
with  steam  under  pressure.     This  operation  is  condi 
sheet  iron  cylinders,  mounted  on  trunnions,  and  fitt 
Bteam-tight   uovers.      The   cylinders   are    charged 
vertical   positiou,  then,  after  fitting  on    the   coyer,  t 
turned  to  the  horizontal,  and  con uected  to  the  steam  I 
When   the  operation   is  sufficiently   advanced,  a 
opened,   the  sulphur    being   forced    out   by   steam  ] 
into  moulds.     When  the  operation  is  finished,  the  e. 
are   inverted,   thus  emptying  the  charge.     This  im 
only    applicable   to    rich   minerals,  and  not  to   mil 
« liieh  the  sulphur  is  in  a  finely  divided  coudition.-^l 


Sulphuric   Anhydride;  Apparatus  for  the   Proam 

.      Badische  Aniliu  uud  Soda  l'ahrik,  laidwii 

on-Uhine,  Germany.     Ger.   Bat.   119,059    July  2 
From  /cits,  angew.  Chem.  1901,  [17J,  422—423. 

Referring  to  the  production  of  sulphuric  anhydrji 
Journal,  1901,  3G0 — 362),  a  means   is  described  fo 
bitting  the  catalytic  material  in  the  reaction   chai  sr 
that  each  particle  of  gas  must  pass  through  a  large   * 
catalytic   material  permanently   maintained    in   i  I  | 
porous  conditiou. 


Fie.  1. 


Fig.  2. 


Y1I.-ACIDS.  ALKALIS.  AND  SALTS. 

Sulphur  Industry  in  Sicily.     XI.  E.  Jungfleisch.     J.  Pharm. 
Ghim.  1901,13,  [ll],  497— 506. 

"  Gill's  "  method  of  sulphur  recovery  has  now  been 
largely  adopted  in  Sicily,  and  has  the  great  advantage  of 
not  being  intermittent  in  its  action,  whilst  economy  of 
sulphur  is  effected.  Gill's  apparatus  is  composed  of  four 
separate  elements,  consisting  of  high  cylindrical  furnaces 
terminating  in  spherical  heads.  They  are  arranged  in  a 
square,  close  together,  ami  communicate  by  a  series  of 
with  dampers.  The  arrangement  is  such 
that  '  after  having  passed  through  the  first  furnace, 

pass  into  the  second,  and  thence  into  the  third  and  fourth. 
By  regulating  the  dampers,  each  furnace  can  in  turn  be 
made  the  first  Under  these  conditions,  when  the  first 
furnace  ha-  its  charge  exhausted  of  sulphur,  it  can  be  dis- 
connected from  the  sines,  emptied,  recharged,  and  made 
the  end  furnace.  Each  furnace  has  a  -I, alt  2 — ;)  m.  high, 
bj  which  the  gases  can  escape  when  the  furnace  forms  the 
:.  -cue-.  The  combustion  of  a  portion  of  the  sulphur 
furnishes  tin-  eases  partially  deprived  of  oxygen,  with 
sufficient  heat  to  burn  the  sulphur  in  the  second  furnace, 
also  beating  the  material  in  the  third  and  fourth.  The 
molten  -ulphur  i-  lapped  olf  at  the  base  of  the  furnaces. 
Before  charging  the  furnaces,  tic-  mineial  is  mude  into  a 
dough  with  a  little  clay,  and  moulded  into  briquettes,  which 
are  rapidly  dried  in  the  warm  air  over  the  furnaces. 

o  ber  methods  have  been  attempted.     Solvents, 
i     i,  bisulphide,  have  been  employed,  hut  not  success- 
fully.     Dubreuil   attempted  the   extraction    of    sulphur    by 
Iting  the  mineral  with  a  hot  solutii  n  of  calcium  chloride 
of   such   a   btrength   that  its    boiling    temperature  exceeded 


The  method  of  distribution  is  shown  in  the  accoul 
blocks.  A  guide  rod,  a,  passes  through  theehaiubtfc 
rests  on  the  lower  cover.  In  charging  the  chaiui 
tube  b  is  first  slipped  down  the  rod.  This  is  follow.  I 
perforated  plate  or  tray  c,  on  which  is  then  spread  li« 
contact  material  to  cover  the  perforations,  and  fo 
annular  space  between  the  periphery  of  tin  tr.n 
tube  It.  A  short  length  of  pipe,  d  (Fig.  I),  or  jt 
d  (Fig.  2),  is  pa-sed  down  the  guide  rod,  and 
tray  introduced,  charged,  &c—  J.  5. 

Sulphuric    Acid;      Apparatus    for  Concent 

(I.  K i ell,  Bruchhausen,  b.  Hiisten  i.  \\ '..  German 

Pat.  118,880,  Jan.  4,   19(10.      From  Zeits.  ai 
19U1,  [17],  423—424. 

The  chamber  acid,    after   passing  through  ll 
changer  o,   enters   the  lead   concentrating   pip 
heated   in    the  oil-bath   /;.     The  concentration  tat 
in  rai  no,  the  pipe  n  being  connected  with  the 
i  through  h  Ii,  /i,  A„  ecc.     In  order  to  prevent  th 
the  concentrating   pipe,  a,  it   is  strengthened 
lead  discs  c  and  c„  alternating  with  each  other.     '1 
perforations  </   are   provided   for  the   escape  i 
whilst   the   lower    perforations,  e   and    e„   al 
flow  along  the  tube,  and  at  the  same  time  alter  the  " 
of  the  flow.     By  means   of  the   discs,  /and  J 
chamber    is   divided    into    three     parts,    and    thi 
escaping   from    these   are    condensed   in    thrci 
£,/<,,  and  h.,,  giving  acids  of  different  stn 
to  hasten  the  evaporation,  are  forced   through 
means  ol  the  perforated    pipe   /.     Ghamber  acid  c 
concentrating  apparatus  at  .'iUJ  B.  and  leave-  it 
through  the.  fall  tube  ;«,  which  must  be  at  lea 


imi  i 
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,  ami  the  lower  end  of  which  dips  into  the  reservoir 
le  oil-bath  is  maintained  ut  the  proper  temperature 


Tin-   free  energy   of    the    re    tioo,   HC1  +  NaHCOj 
NaCl   +    BjO   r  tii;,    calculated     by     t«.>     independent 
methods,  for  a   temperature  of  2o'J  C,  ami  for  the  carbon 
dioxide  at  hall'  an  atmosphere  pressure,  was  found  to  he 
38,180  Joules  or  51*88  horse-power  seconds,  whilst  ad 

'  ■metric  measuri  ment  ■•  ire  tin-  value  3s, i rj  Joules  "r 
52*27  horse-power  seconds. 

During  the  reaction,  4,020  Cal.  are  absorbed,  whilst  in- 
direct estimations  place  the  value  at  6,201)  Cal.  From  the 
negative  value  of  the  heat  of  reaction  ami  the  positive  value 
rgy,  the  temperature  co  efficient  of  the  latter 
was  calculated  to  be  0*  001925.  Direct  measurement  showed 
that  the  E.M.F.  of  the  cell,  platinum  |  H2  and  CO,  |  0*12 
normal  I  Id  in  saturated  NaCl  solution  |  saturated  solution 


of    NaCl   and    NaHC03    |    H2   and   C()2    |    platinum,    was 

a   temperarure    co-efficient 


0-3985    volt   at   20°  C,    with 
0*00205. 

The  solubility  of  sodium  bicarbonate  at  20'  C,  in  solu- 
tions of  sodium  chloride  and  in  the  presence  of  carbon 
dioxide  under  one  atmosphere  pressure  is  given  in  the 
following  table  : — 


is  of  the  heating  coil  g  and  the  circulating  pipes 
S. 

ng    Liquor ;     Electrolytic    Preparation    of . 

Consular   Reports,   June   1901,   66,    [249],  265— 

nited  States  Consular  Agent  at  Eihenstoek,  Ger- 
cscribes  the  apparatus  of  Oettel  aud  Haas  and  Stahl 
^reparation  of  a  hypochlorite  bleaching  liquor  by 
irolysis  of  sodium  chloride  solution.  The  electro- 
:h  consists  of  a  trough  or  box  of  slate  mounted  on 
is  in  a  suitable  frame;  the  electrodes  are  placed  at 
ends  of  the  trough,  which  is  provided  with  an  inlet 
brine  and  an  outlet  for  the  sodium  hypochlorite 
Thermometers  are  suspended  in  the  trough  near 
t  and  outlet,  and  it  is  stated  that  the  readings 
the  strength  of  the  hypochlorite  solution,  every  rise 
corresponding  to  1  grm.  of  available  chlorine  per 
.  bleaching  liquor  containing  3  grms.  of  available 
per  litre  can  he  prepared  in  10  hours  from  brine  of 

I ;;  the  advantages  claimed  for  the  solution  prepared 
1  ove  method  over  ordinary  bleaching  liquor  are  :  — 
]•  cheaper  and  possesses  a  higher  decolorising  or 
Ig  power,  owing,  it  is  stated,  to  the  presence  of  frei 
acid.  (2)  It  has  no  injurious  action  on  the 
I  he  latter  only  lose  about  2  per  cent,  in  weight,  as 
U  per  cent,  by  ordinary  treatment.  (3)  Salts  of 
J  magnesia  are  not  deposited  on  the  goods  during 
t|  g.— A 

ysatum  from    Complex    Suit    Solutions  at  Constant 
•  mure,   with   Special    Reference    to   trie     Natural 
■'Is.    J.  H.  van't    Hoff.     Zeits.  angew.  Cheni. 
14,  [22],  531— 537. 

ses  the  behaviour  of  a  solution  containing 

such  as  occur   in  the  Stassfurt  salt   deposits, 

laporated   at  a  constant   temperature.      From   the 

(>  obtained  it  is  then  shown  how  the  coexistence  of 

■'linerals  in  natural  deposits  can  be  explained. 

—J.  S. 

mate;  Formation  of .   Contributions  to 

of  Technical  Processes.  G.  Bodlaender  ami 
Ml.  Zeits.  angew.  Cheni.  1901,  14,  [16],  381— 
»U  [17], 405-413. 

"  "r  illustrates  in   detail  the   modern  conceptions  of 
I -hemistry,  by  reference  to   the  principal  reactions 
na-soda  process. 


For  each  1,000  grms.  of  Water,  the  Solution 

' 

Solution 
contained 
NaHCOj,. 

contained : 

Gravity. 

NaCl. 

NaHCOj. 

Srm.-Mol. 

Grin. 

Grm.-JIol. 

Grin. 

Grm.-JIol. 

1*0588 

1*092 

0 

u 

94*92 

1*130 

1*0584 

1*045 

5*859 

o-ioco 

90*98 

1*083 

1*0604 

099 

11*73 

86*10 

1*025 

1*0646 

0*85 

29*  49 

10 

1*0731 

511  *64 

1*019 

58*83 

n  700S 

0*428 

122*75 

38*04 

0*4528 

0*1905 

17*63 

0*2099 

1*1948 

0-1210 

358*6 

6*130 

10*76 

0*1280 

It  was  found  that  the  concentration  of  the  ions  in  strong 
salt  solutions  is  not  an  accurate  measure  of  their  relative 
active  masses,  which  are  often  much  greater.  The  free 
energy  of  formation  of  some  compounds  has  been  calcu- 
lated by  the  authors,  who  point  out  that  this  must  first  be 
ascertained  for  all  compounds,  before  it  will  be  possible  to 
predict  what  reactions  may  take  place,  and  the  most  suitable 
conditions  to  be  observed  — J.  S. 

Alkali;    Investigations     on     the     Electrolytic    Production 

of .     G.  Adolph.      Zeits.  fiir   Elektrocheru.  1901,  7, 

[44],  581— 589. 

An  electrolytic  process  has  been  described  (this  Journal, 
1898,  1147)  for  producing  alkali  without  the  aid  of  a 
diaphragm.  The  dense  causticised  alkali  chloride  is  formed 
at  the  cathode  outside  a  bell-shaped  vessel  containing  the 
anode. 

The  author  describes  in  detail  the  result  of  laboratory 
experiments  in  which  potassium  chloride  was  electrolysed, 
using,  1st,  a  platinum  anode  ;  2nd,  a  carbon  anode,  contained 
in  a  tall,  narrow  bell  jar;  and  3rd,  a  carbon  anode  in  a  low, 
«idc  bell  jar.  The  current  efficiency  in  the  first  two  cases 
ranged  between  99  per  ceut.  and  85  per  cent,  respectively. 
In  order,  however,  to  produce  alkali  practically,  the  third 
method  must  be  adopted.  One  experiment,  lasting  seven 
days  is  described,  the  details  of  which  are  as  follows  : — 

The  cathode  compartment  consisted  of  the  lower  part  of 
a  bottle  19  cm.  in  diameter,  which  was  provided  with 
an  overflow  aperture  1 1  cm.  above  the  bottom.  Inside  the 
cathode  compartment  was  suspended  a  bell  jar  13  cm.  in 
diameter,  containing  a  fiat  carbon  anode  exposing  a  surface 
of  54  square  cm.  to  the  electrolyte-  The  top  of  the  bell  jar 
was  provided  with  a  cork  containing  a  leading  tube  for 
earning  off  the  chlorine  gas,  aud  also  a  tube  for  the 
admission  of  fresh  electrolyte.  The  electrical  connection 
to  the  anode,  which  was  suspended  7  cm.  above  the  lower 
edge  of  the  bell  jar,  also  passed  through  the  cork.  The 
cathode  consisted  of  a  ring  of  iron  wire  8  mm.  in  thickness, 
encircling  the  hell  jar,  and  suspended  1  cm.  above  the  lower 
edge. 

The  first  charge  of  the  cell  was  2s  litres  of  potassium 
chloride  solutiou,  containing  27*52  per  cent,  of  K.CI.  After 
electrolysing  for  two  days,  with  a  current  strength  of  two 
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101  in  the  neighbourhood  of  the  caibode 

uih  equivalent  to  a  double  normal  Mill 

When    ttii-   stage    was    reached,    a    continuous 

fresh  electrolyte  was  admitted  into  the  upper  part 

be  anode  electrolyte  at  th.  rate  o(  1  litre  per  day.whilsl 

the  causticised  chloride  overflowed  at   the  opening  provided 

in  the  cathode  chamber. 

The  neutral  stratum  or  interface  between  ihedensi  r  caustic 
liquor  and  the  slightly  acid  liquor  in  the  neighbourhood  of  the 
anode,  was  at  tir-t  about  4  cm.  above  the  lower  edge  of  the 
hell  jar.  1  hiring  the  tirst  -J  I  hours  it  was  displ 
upwards  by  about  0-5  cm,  but  as  booh  as  the  addition  ol 
fresh  electrolyte  was  begun,  it  gradually  fell  to  its  original 
position,  aud'then  remained  there  during  the  rest  of  the  run. 
rhe  constancy  in  the  position  of  the  interface  indicates  an 
ap|  roximately  constant  coucentralion  of  the  caustic  potash 
ruuning  off. 

The  chlorine  gas  and  the  caustic  liquor  were  tested  From 
time  to  time,  the  results  being  as  tabulated  below  :- 

deposited  in  copper  voltameter 386  grms. 

il  Roil  produced 569*31  grow. 

Current  efficiency 82'lOpercent. 


experiment-,  using    anhydrous   >n lj.l'in  n hi   i  hi 

the  results  are  practically  identical  with  those  quoted  lb 
Thus   the    presence    of    water   is    without    iufluem 
reactions  involved. 

The  product  id'  the  action   of   anhydrous    sulphuric 
upon   potassium    persulphate    gives    the    peroxide    teat 
with  titanic    acid    also  dissolved    in   anhydrous  acid,  \ 
the   persulphuric    acid    solution,    when    diluted    with    a 
(cooling  with  ice),  does    not  give    the   titanic  acid  reac 
and  acts  hut    slowly    on    permanganate.      Persulphuric 
doe*  not    tenet    with    titanic    acid.     Thus,  in    the  actie 
anhydrous    sulphuric    acid    upon    potassium    pcrsulpha 
compound  is  produced,  which    behaves  towards   titanic 
and     permanganate    in     a     similar     manner     to    ^H 
peroxide.— A.  C.  W. 
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The  eausiic  potash  liquor  contained  hypochlorite  equiva- 
lent to  0*22  per  cent.,  and  chlorate  equivalent  to  2*49  per 
cent,  current  efficiency.  The  average  amount  id  undecom 
posed  potassium  chloride  in  the  cauBtioised  liquor  was  I7'.'. 
p.-r  cent. 

In  order  to  maintain  the  uniform  curreDt  strength  of 
'J  amperes,  the  tables  sho«  that  it  was  necessary  to  raise  the 
KM  K.  during  the  tiist  4M  hours.  At  the  same  tune  the 
impurities  in  the  chlorine  gas  gradually  increased.  As  so  m, 
however,  as  the  addition  of  fresh  electrolyte  was  commenced. 
the  E  M.F.  fell  to  and  remained  constant  at  its  original 
value.  The  impurities  in  the  chlorine  also  rapidly 
diminished  to  a  fairly  Ion  amount,  which  is,  of  course, 
dependent  on  the  nature  of  the  carbon  anode  employed. 
At   the  conclusion   of  the   experiment   the  strength  of  the 

potassium    chloride    immediately    lerneath    the    carbon 

atn.de  «<  20*58  per  cent,  of  Kt'l. 

The  origin  ..f  the  hypochlorite  in  the  caustic  liquor  finally 
obtained,  is  due  to  th.-  presence  < > I  dissolved  chlorine  in  the 
electrolyte  descending  from  the  anode,  and  lis  pieseoce  was 
found    to    be    desirable    ruber    than    otherwise.     Owing  to 

disintegration  of  the  anode  th.-  caustic  liq was  slightly 

brown  in  colour,  bin,  on  evaporating  this  liquor  for  the  pur- 
pose of  separating  the  potassium  chloride,  it  became  coloor- 
i.-s-,  since  the  organic  matter  present,  was  oxidised  al   the 
of  tin-  hypochlorite.  —.1.  S. 

Potassium  Persulphate ;   Action  of  Anhydrous   Sulphuric 

Acid  upon .      ^  Bach.     Ber.  1901,  34,  [8  J,  1520 

1522.      (  See  al-o  tin-   Journal,  1900,  172,   '.ITS    and    777: 

1901,  578  i 

Tin  liquid  obtained  bj  the  action  of  strong  sulphuric  acid 

up. in    potassium    persulphate   reacts   energetically    with   a 

solution  id  permanganic  anhydride  in  sulphuric  acid  ;   when 

the   liquid   is   titrated    with    the    permanganic    anhydride 

solution,  it  is  found  that  the  whole  of    the   active  oxygen  of 

Iphate  i-  evolved,  and  that  tin-  volume  of  oxygen 

Is  that  calculated   from   the  relation  MnJ  >; : 

re)  by  about  one-third.     This  excess  of  oxygen   is 

catalytic  decomposition  of  persulphuric  acid 

33.  ■Ml).     The  author  has   now   carried  out  similar 


Chlorates;     Decomposition   of  .       IV.    T 

"Mechanical"  Facilitation  of  the  Decompositio 
Potassium  Chlorate.  VV.  II.  Soileau.  I'roc.  Cheat 
17,  [239],  149. 

The  supposed  analogy  between  the  decorapositio 
potassium  chlorate  and  the  boiling  of  water,  in  respt 
the  facilitating  action  of  certain  powders,  is  Invalid. m 
the  fact  of  the  former  not  being  appreciably  f. 
reduction  of  pressure  to  I  mm.  (Trans.  19oo,  "7, 
There  would  seem  to  be  a  possibility  of  chemical  actiol 
all  substances  known  to  produce  a  marked  effect  on  lb 
of  decomposition  of  potassium  chlorate. 

From  an  experiment  in  which  1  per  cent,  of  h 
sulphate  was  added  and  a  500  per  cent,  increase  0 
observed.  Veley  concludes  that  "  chemically  inert  "  00 
facilitate  the  decomposition  (I'hil.  Trans.  1888,179 
270). 

The  author  has  studied  the  effect  of  adding  1  per  e. 
barium  sulphate,  and  tinds  that  the  average  incre 
rate  amounts  to  only  It!  per  cent  'There  is  evidence 
formation  of  a  little  barium  chlorate  hy  il.uib 
tion.  and  this  would  appear  to  account  for  the 
facilitation  observed. 

It  is  conclude.!  that   the    supposed  ability   of  chel 
inert  solid  particles  to  facilitate  the  (1.  compos 
t    siuui  chlorate  is  unsupported  by  expel  inn  Dtal 
if  actually  existent,   is   inadequate   to   . 
fraction    of    the    effect    ol     the   oxides    of    manganese 
cobalt,    ii  ckcl,    and    copper.        The    action    ol 
I    substances  would,  therefore,  appear  to  In-  i-titir.lv  chi 


I 


Ammonium  and  other  Imiilosnlphites.     10.  Dil 
tlgavva.      I'roc.  ('hem.  Soc.  1901,  17, 

Thk  authors  hive  already  called  attention  to  thi 
of  atiinioiiiiim  iinidosulphire    amongst    the   prndu.  i- 
decomposition  of  ammonluin  amidosulphite,  and  havi 
some  account  of  the  salt  (I'roc,  1900,16,  US).    Th 
separate   it    by   dissolving   it   out    with    warm   90  |" 
alcohol,  after   having   used   95    per   cent,  alcohol  hi 
some  other   crystalline    matter  and    the  red  sul 
working  in  this  way.  the  imidosulphite  is  obts 
almost  pure,  requiring  only  to    be    wash, 
forms    minute,   very  thin,   glistening    prisms, 
liquescent,  neutral  to   litmus  and   of  mild  sulphur. 
Heated  in  the  dry  state,  most  of  it  decompow 
occurs    in    the    sublimate    along    with    pyrosulphitf 
residue    left   on    he. .ting   ii    up    to    150    consists  ol - 
sulphate,  and   imidositlphate.      'The    salt    is  VI 
water,  and  slowly  decomposes  iu  solution.    Boili 
chloric  acid,  it  yields   sulphur,  sulphur 
sulphuric    a.  id,  the   sulphur  and  stilphui 
in...  no  doubt,  decomposed  thiosulphate, 
OH.       •2Mhsii,Nll1  -   S,(J  i  MI,i,.      Ammonium 
sulphite  gu.s  a  barium    precipitate   soluble  in  nydn 
acid.       Potassium    imidosulphite    and     barium    a 
imidosulphite    have    been      prepared,    and     IK 
soluble  salts. 

I'erchlorates  ;    Electrolytic  Production  "J 
V.  Winlelcr. 

s'.v   under  XI.  A.,  page  725. 
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PATENTS. 

„ ,.,      [cid;    Manufacture  of  Concentrated .     A. 

,11,1,   Laeken,    Bruxcllcs,   Belgium.     Eug.    Pal.    7999 
nl  is.  1901. 

invention  is  concerned  with  tin'  concentration   of  sut- 

ijcid  thai  has  already  attained  n  density  of  60'  — 62°  B  , 

fifi"  B.,  l>v  placing  it  i»  pans  mounted  in  the  flues  For 

scs  .lis, 1, ;n  ged  from  the  roasting  furnace,  either  directly 

pyrites  furnace,  or  hetween  th*t  and  the  Glover  tower 

chamber.    The  pans  may  he  arranged  in  series,  so  that 

lid  of  60"  li.  may  enter  the  least  heated  pan,  and  then 

,\,|.    the   other   pans    in    :i   direction  opposite  to  the 

l^f  the  gases.     The   pans   are  preferably  of  <-;ist  iron, 

with  sheets    or   films    of  platinum    or   gold:  or    with 

roof  porcelain      The  acid  may  be  brought  t,>  i  density 

B.  ill   the   lined   pans,  ami   be   then   further  enncen- 

in  unlined  pans.     Th«  pans  arc  covered  with  suita.,1, 

having  outlets   for   the  escape  of  aqueous  and   acid 

-  into  the  (ilovcr  tower  or  chamber. — K.  S 

<n   ,K    Still  (  '  'hlnridc  of  S  idiiim).  Obtaining  .  in    II 

I  ,  Stale  f'ti'iii  li'irh  Salt  or  Impair  Salt.  A.  \V. 
lion,  Mew  York,  U.S.A.  Eng.  Pat.  3866,  Feb.  28, 
I  i. 

line  salt  is  placed  on  the  hearth  of  a  closed  furnace, 

it    ;it  one  side  an  opening  For   admission  of  a  "  gaseous 

line,"    and    of    air    to    support    combustion    under 

nd  at  the  opposite  side   a  channel   leading   to  a 

,a  Br  which  receives  the  volatilised  salt,  which  is  brought 

with   cool   air  or  gas,  "  whereby  granular-like 

[Hire    salt    are   formed   and    deposited."      The 

n    r  over   the   hearth   of  the  furnace  is    provided    with 

■    ling  secured  hv  a  door,  through    which  opening  the 

i    -alt  is  charged  in. — K.  S. 


I  Hydrate,  Production  of  — 
far.  W.  Schulthess,  Zurich, 
18,183.  -T 1 1 1 v  5,  1900. 


—  ;    and    Apparatus 
Switzerland.       Eng. 


i<  consists  essentially  of  a  steam-jacketed  sheet  - 

n    tinder,    having    at    one   end    a    large    hopper   with 

lilting   lid,  containing  a  shaking  screen,  and    at    the 

to  the  cylinder  a  sheet-iron  box  mounted  on  a  pivot, 

'h  some  such  non-heat  conducting  material  as  savv- 

hori/.ontal   shaft   traversing  the  lower  part  of  the 

which     mixing    and     conveying    blades    are 

in  i;  a  valved  water   pipe   in  the  upper  part,  from  the 

which  tl,e  charge  miv  he  sprayed;  an  outlet  shoot. 

hj  a  steam-tight  box  door  ;   and  an  opening  with   a 

between   the   cylinder   and   its  jacket,  besides 

v  features. 

\    inite  charge  of  lime  (always  the  same  quantity)  is 

I  on   the  sieve  of  the  hopper,  and   a  portion  of  the 

ed  quantity  of  water  required  for  the  whole  charge. 

I  sle*l  upon  it :  the  hopper  is  closed,  and  after  a  time 

■r-mounted  sieve  is  operated;  the  remaining  lumps 

I  I  kin  moistened    and    the   process  is    repeated.      The 

'.    cylinder  being  then  closed,  steam  is  admitted  to  the 

■elmd   the    mixing  and    conveying   hlades   arc    set    in 

eUhereby  the  lime  is  spread  out.     The  remainder  of 

■  hen  sprayed  in,  and  the  steam  evolved  passes 

jacket,  there  being  no  condensation  of  water  within 

Dry  steam  is  admitted,  and  a'  intervals  the 

'  itus  (which  can  operate  to  and  fro)  is  worked. 

,king  is  complete,  the  slaked  lime  is  discharged 

',.—)'.  S. 


Treatment   of  .     \V.    P.    Thompson,    London 

H-   1'.    Dodge,   Tol,  do,  Ohio,  U.S.A.     Eng.   Pat. 
April  9,  1901. 

,v  burnt   lime   is    finely   powjered  and   sifted.     A 

n  to  determine  by  experiment  the  proportion 

ded  for  hydration,  and   the   lime  is  then  well 

I  with  that  proportion,  or  slightly  more,  to  allow  for 

When  cold,  the  slaked  time  is  finely  sifled. 

-E.  S 


Soda  and  <  'Marine  Inj  Hie  Electrolysis  of  ('hlnridc  o/ 
Sodium  ;  Apparatus  fur  Production  of  -,  the  In 
vention  being  a/so  Applicable  for  the  Production  ej 
Potassium,  Sodium.  Aluminium,  or  other  Metals  if  tin 
same  <  'lass.  II.  A.  Cohn  ami  E.  Geisenberger.  Eng. 
Pat.  6812,  1900. 

See  under  XI.  A.,  page  72f>. 

Cyanides;    Manufacture    or    Production    of  .     .1.    Y. 

Johnson,  London.  From  The  Stassfurter  Chemisette 
I'aluik  vorm.ds  \, uster  an  i  iJriineherg  of  Stassfurt, 
Germany.     Eng.  Pat.  9350,  May  21,  1900. 

In  tin-  process  lor  obtaining  cyanides  by  passing  ammonia 
into  a  mixture  of  carbon  ami  powdered  alkali,  heated  to 
redness,  the  production  is  stated  to  be  unsatisfactory 
According  to  the  present  invention,  coarsely  powdered 
charcoal  is  steamed,  boiled  in  water  or  in  weak  alkaline  lye 
until  gases  tire  expelled,  and  then,  after  decanting  the  water, 
a  strong  solution  of  the  "  required  alkaline  salt  "  is  caused 
to  circulate  in  the  vessel  until  the  carbon  is  saturated.  'I'h, 
carbon  is  then  dried  with  exclusion  of  air,  and  placed  in  a 
vertical  retort  to  he  artel  on  by  ammonia  as  the  retort  is 
externally  heated. — E.  S. 

('junidis;   Production   or    Manufacture   <>f  .     J.    Y. 

Johnson,  London.  From  Stassfurter  Chemische  Fabrik 
vornials  Vorster  and  Griineberg  of  Stassfurt,  Germany. 
Eng.  Pat.  9351,  May  21,  1900. 

In  the  production  of  cyanides  by  synthesis,  the-  product 
obtained  is  systematically  lixiviated  in  closed  vessels,  with 
exclusion  of  air,  the  yield  being  thus  stated  to  be  increased, 
ad    compared  with    the  yield    hy    the  ordinary  process,   by 

from  20  to  M)  per  cent .  —  E.  S. 

Cyanate  of  Potassium  ;  Manufacture  or  Pri  duction  of . 

J.  Y.  Johnson,  London.  From  Stassfurter  Chemische 
Fabrik  vornials  Vorster  and  Griineberg  of  Stassfurt, 
Germany.     Kng.  Pat.  9352,  May  21,  1900. 

The  invention  relates  to  the  treatment  of  the  by-product 
occurring  in  the  "  synthetic  cyanogen  process,"  containing 
potassium  cyanate,  cyanide,  and  carbonate  in  variable  pro- 
portions. The  refuse  salt  mixture  is  made  into  a  mash  with 
a  limited  quantity  of  water  at  a  temperature  not  exceeding 
Oti "  C,  whereby  the  carhonate  of  potash  is  dissolved,  whilst 
the  cyanide  and  cyanate  remain  practically  unaffected. 
Tne  mixture  of  cyanide  and  cyanate  is  treated  with  a  limited 
quantity  of  water  at  a  temoerature  not  exceeding  5°  O,  but 
not  below  —18°,  when  the  cyanide  dissolves,  leaving  a 
icsidne  of  potassium  cyanate. — E.  S. 

<  'yanogen  ;  Manufacture  of  the  Haloid  Compounds  of . 

H.  F.  Kirkpatrick-Picard,  London.  Eng.  Pat.  9710,  May 
26,  1900. 

In  this  process  a  sulphocyanide  is  employed  as  the  cyanogen 
raw  material.  For  instance,  sodium  sulphocyanide  and 
snilium  bromide  are  treated  with  an  oxidising  agent  to 
obtain  cvauogen  bromide,  the  reaction  being  expressed  by 
the  formula,  NaBr  +  NaCNS  +  04  =  Na.,S04  +  BrCN".  The 
p  ocess  may  be-conducted  as  follows  :  a  mixture  of  the  two 
salts  named,  in  molecular  proportions,  is  fed  into  a  mixture 
of  sulphuric  acid  with  nitric  acid,  so  diluted  as  to  contain 
20  per  cent,  of  HNOs,  and  the  mixture  is  kept  at  a 
temperature  of  about  100°  C.  in  a  still  to  which  a  receiver 
is  adapted  for  collection  of  the  cyanogen  bromide  evolved. 
The  nitrogen  dioxide  simultaneously  evolved  may  be 
recovered  in  the  usual  way  after  condensation  of  the 
cyanogen  bromide.  The  process  may  be  made  continuous 
by  the  use  of  serially  connected  stills.  The  invention 
relates  mainly  to  the  production  of  cyanogen  bromide,  for 
use  in  the  extraction  of  gold,  but  the  process,  with  obvious 
modifications,  may  be  applied  in  the  production  of  cyanogen 
chloride  or  iodide. — E.  S. 

Alkaline  and  other  Amalgams  ;   Apparatus  and    Method  of 

Decomposing .     VV.   P.   Thompson,   London.     From 

The  Firm  of  Litzelmann  and  Tailfer,  Paris.  Eng.  Pat. 
10,925,  June  15,  1900. 

The  object  of  the  invention  is  to  bring  the  amalgam  into  a 
state  of  tine  mechanical  division,  in  order  to  accelerate  the 
oxidising  action  of  water  or  any  desired  solution  upon  the 
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is    fed  into  a  rapidly 

-    with    minute 

within  an  iron 

W  im.  or  any   dec 

Fed  into  the  cylinder  through  another  pipe. 

rives  the   amalgam   ami  solution 

ge  agaiost  the  s  les  of  the 

■  ry  small    panic!  *     - 

pro>b;  nation  of  caustic  soda  or  potash 

_•  cylinder, 

a  cir.  ite,  made  of  some  Don-conducting  material, 

i>ein»  left  b  _-     and 

Meh  the  mixed  amalgam  and   solution 

rhere  they  are  submitted  to  the  action 

of  an  electric  current,  in  order  to  expedite  the  oxidation  of 

the  metal.     The   mercury  is   withdrawn  by  a   vertical   pipe 

m  of  the  easing,  the   pipe   heing 

the  top  from  entrance  of  the  solution,  which  has 

outflow  through  another  pipe.     -An  apparatus  is  also  shown, 

adapted  for  a  lar;;e  installation,  in  which  the  casing,  below 

the  r  -    I  rided  into   I  - 

chambers,  each   provided    with  an  electrical  arrangement, 

and  so  contrived  that  the  amalgam  and  solution  are   treated 

from  the  first  to  the  last  — 

Cupric  Oxide  from   Natural  Sulphates  or  Carbonai- 

iction  of .     S    hV  St  Helens. 

1 900. 

Natii;  w.  sulphate  or  pper  is  dissolved,  the 

former  in  water,  the  latter  in  dilute  sulphuric  acid,  the 
insoln  -   parated,  and  the  solution   is  concen- 

stallised;    the  erys  solleeted,  dried, 

and  :  'tain  cupric  oxide. — E.  S. 

Silico-FlnnrHes  :    Improved  Treatment   of  Calcium   Fluo- 

riile  or  Fluorspar  for  the   Production   of  .      W.  0. 

Sellar.  London.     Eng.  Pat.  11.753,  June  28,  1900. 

FmOKSPAB  is  fused  with   about   I  -     w-ijht   of  anhy- 

drous calcium  chloride,  the  cooled  mass  is  finely  ground 
with  an  excess  of  precipitated  silica,  and  the  mixture  is 
heated  in  with   an   excess   of  strong  hydro- 

chloric acid.     When  cool,  the  acid  liquid   is  filtered  and  set 

The  residue  is  washed  with 

water,  and  the   solution,  after  filtration,  is   treated  with  any 

le  salt,  such  as  potassium  chloride  or  barium  chloride, 

to   precipitate   a  salt  of   silieo-flunrie   acid,  from  which  a 

fluoride  may  be  obtained  by  known  means. — E.  S. 

Alkali  Ciiromates  and  Bichromates;    Manufacture  of . 

Shearer,  Manchester.     Eng.  Pat.  14.021.  Aug.  4,  1900. 

A  nkarli  solution   of  sodium  chromate.  such  as 

may  be  obtained  by  lixiviating  the  product  obtained  by 
furnaiin£  a  mixture  of  chrome  ore  with  sodium  carbonate 
aud  lime,  and  "as  free  as  practicable  from  lime  and 
magnesia."  is  treated  with  ammonia,  preferably  in  such 
proportion  that  for  each    I  £5    parts  of 

Ml     tie    added.       The    solution    is   then   heated  to  about 
50°  C.  (.maximum,  To   i,  but   not   under  30°  C  and  carbon 
dioxide   is  passed  in  as  long  as  sodium-hvdrogen  carbonate 
ite-.    the     process    heing    preferably    conducted    in    a 

The  solution,  after  coolir 

from  the   bicarbonate  precipitate,  and  it  now  contains 

sodium  chromate  and  ammonium  chromate.     This  solution 

may  t>e  utilise!  for  mordanting,  or  it  may  be  boiled  to  expel 

ammonia,  with   production   of  sodium   bichromate.     There 

•nt-il   "the    preparation    of  bichromate  of  potash 

by  the  addition   of  chloride  or  sulphate  of  potassium  to  a 

ing    sodium   and    ammonium   chromate,  in 

which  about  one-half  of  the  chromic  acid  is  combined  with 

ring  the  ammonia  by  heating  above  70°  C,  and 

chloride  or  sulphate  of  sodium   produced, 

and-  g  bichromate  of  potash." — B    S 

Oii  ■      I  fir  the  Extraction 

—  '■  0  -     isequent  Treatment  to 

-      -      W.  II.  Wheailey,  London.     From 

my,  Ltd  ,  S\dnev,  Australia. 

March  12. 

v  irome   ore  is   incorporated    with   hydrate   or 

of  lime  in  about  equal   proportions,  and  the  I 


is  rendered  plastic  by  water  or  with  a  solution  of  ai 
carbonate  or  sulphate,  and  then  moulded  into  blocks 
are  calcined  in  a  suitable  kiln.  The  calc;n. 
ground  and  mixed  with  the  proportion  of  sal 
ite  or  carbonate  indicated  a-  nor 
analysis,  and  airain  moulded  a-  before  for  Vilu-heati 
the  powder  may  he  furnaced  at  a  temperature  too 
fusion,  but  high  enough  to  convert  the  mixture  into 
chromates.  The  powdered  product  is  lixiviated  to 
the  soluble  chromates  in  solution,  from  which 
sodium  or  potassium  chromate  or  bichromate 
obtained  by  ordinary  means. — 1     8 


YIII.-GLASS.  POTTERY, 


i    winch  *  • 
iromate    i  \ 

[ 
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Printing  or  Transferring  upon  Olass 
Surfaces.  1".  W.  liauntlett  and  ,f.  H 
Eng.  Pat.  11,197,  June  20,  1900. 

Pkirtkd  or  other  single  or  multi-coloured  matter  h 
ptinter's  ink  foundation  is   first  transferred  t 
support   of  paper  or  other  suitable  material,  one 
which  has  been  previously  coated  with  a  substance 
gelatin.     From  this  support   the  matter    - 

-    or  other  hard,  smooth    or  matt. 
viously  prepared  with    a   binding  film 
transferred    matter   is   ultimately   treated   bj    - 
the  action  of  tannic  acid,  alum,  or   formald 
the  gelatin   is   rendered  insoluble.     Finally,  a   coi 
spirit  varnish  may  be  applied.     At  no  stage  of  the 
is  the  application  of  intense  heat  necessary. — R.  B. 

Brass,  Copper,  and   nther   Metallic   Object*. 

other  2'iles  or  China   or  Porcelain  ir<jre;   Coin  J 
Decorating  .     D   Sinclair.     Eng.  Pat. 

See  under  XL  B.,  pag 

IX.-BUTLDING  MATERIALS,  CLA 
MORTARS,  AND  CEMENTS. 

.-    Economical    Saturation    of  ,   with    1 

F.  Seidenschnur.     Zeits.  angew.  Chem.  1901,  l-i 
-495. 

A    nutritive   medium    is    protected    agaii- 
glaucum    if   it  contains    09  per  cent,    of    zu. 
0"3  per  cent,  of  tar  oil ;  against  Mucor  muce a 
0-6  per  cent,  of  zinc  chloride  or  0-l  per  c- 
and  against  the  black  bacillus  if  more  than  1  f   I 
chloride  or  more  than  0*3  per  cent,  of  tar  oi! 

The   coal-tar   oil   employed   distilled 
150=  C  0-5  per  cent.;    i.jo  —  235"  C,  21  pef 
355°  C,  94  per   cent.  ;  it   contained   about   I 
matter  soluble  in  caustic  soda  of  1 "  1 5  specific  grav 

Penicillium  ylaucum  was  repeatedly  isolated  I 
wood,  together  with  various  bacilli,  among  wh 
the  black  bacillus  ;  threads  of  the  mycelium 
were  also  found  traversing  the  cells  of  the  w> 
that   the  decay  of  wool  is  solely  due  to  mo 
appear  to  accord  completely  with  fact,  it  seen: 
by  the  co-operation  of  moulds  and  bacilli,  the  f 
ing  and  retaining  the  water  which  ] 
for  bacilli.     Thus,  if  the  growth  of  mini 
development  of  bacil;i  is  restricted  or  hindere 
latter  are  not  y  the  ster 

The      -  _•  power  of  the  c 

times  as  great  a-  that  of  zinc  chloride.     lu  pr.i 
of  a  solution  con-  lining 
regarded  as  sufficient  for  a  pine  sleep*! 
practically  impenetrable,  the~e   :S5   kilos,   are 
the   sap-wood,  which  amounts   to  about  one 
weight  of   a    sleeper   weighing  68-6   kil< 
wood  contains  3  ■  7  p-  r  cent,  of  solid  zinc  chloric 
to  the  relative  powers  of  zinc  chloride  and  tai 
would    lie  equally  protected    by   I 
uniformly  distributed  through  the  saturau 
analyses  of  a  sleeper  saturated  with  a  15  per 


'HE  JOURNAL  OK  THE  SOCIETY  OF   CHEMICA.L    nSTDTJSTRY 


71" 


il,  however,  Bhowed  (hat  5*3  per  cent,  of  oil  was 
ii  ih.'  least  saturated  portions.  On  the  average, 
nt.  of  tar  oil  was  found  in  the  youngest  sap-wood, 
be  middle,  and  11*7  per  cent,  in  the  oldest  sup- 
unding  respectively  to  7:1,  .is,  and  .'111  times 
mini  safe  quantity. 

r  oil,  introd 1    as   an    emulsion  with  soda    rosin 

only  he  withdrawn   in  slight    amount  hv  repeated 

Irying;   when  exposed    to  the  tropical    sun  the 

itile  portion  of  the  oil   evaporates  from  the  exterior 

Bper,  whilst  that   in  the  interior  remains  unaltered. 

iger  that  the  oil  would  evaporate  before  the 

is  worn  out  by  mechanical  action. — A.  C.  W. 

PATENTS. 

Uficial;   Manufacture  of .     H.H.Lake, 

i.     From    Wachtel    and    Co.,    Berlin.     Eng.    Pat. 
.  July  11.  1900. 

lure  of  artificial  sandstone,  the  sand  is  dried 

i  100°  ('.  or  over,  and   while  hot  is  miv.ed  in 

iroportions  with  previously  slaked  lime. — .1.  \V.  II. 

rli filial ;   Manufacture    af .     T.    Mathieson- 

W     >d   Green,  and  A.  C.  Oakes,   London.     Eng. 
1.467,  July  26,  1900. 

ntinr.  relates  to  the  manufacture  of  artificial  lime- 
in  burnt  lime  by  recarbonation.  The  blocks,  after 
.  are  subjected  to  the  action  of  carbon  dioxide, 
i  ler  a  pressure  of  30  Ih.  per  square  inch,  gradually 
_•  the  pressure  to  maintain  a  temperature  in  the 
to,  say,  :'..")ii  Ih.  per  square  inch — J.  YV.  H. 

I  n  Improved    \fethod  of  Making  . 

oogaard,   Copenhagen,   and   James    Evans,    Man- 
Eng.  l'at.  7081,  April  4,  1901. 

>sed  of  glue,  2  parts;  alum,  4  parts;  gum 

:  water,    100  parts  ;  and  burnt   gypsum    to 

ency  is   spread  on  a  smooth  level   surface  to 

cm  .  allowed  to  set,  and  removed  for  drying  ; 

en  canvas  may  he  inserted  to  give  greater  cohesion, 

■  nt  may  be  added  to  tint  the  mass.— J.  W.  II. 

Materials;     Manufacture   of  .      F.    Boas. 

i  -iithe,  Quebec,  Canada.      Eng.   Pat.  828-2,  April 

"f    magnesium    (added    as    olivine,    chrysotile, 

serpentine.  Sec,   or  formed  in  .«'/«).  is  claimed  as 

ng  agent  in   the  manufacture  of  artificial   stone, 

ft  to  bring  about  the  change. — J.  W.  II. 

ind    other    Porous    Substances,    and    for    Fixing 

"it;  Improved  Process  for  Hardening 

er.      Clermont-Ferrand,  France.     Eng    pat. 
Feb.  28,  1901. 

t  plaster  mixtures   are   hardened  and  rendered 

ft  a   greater   or   less   depth   by  means  of  a 

't'   sodium   or    potassium   silicate   containing   an 

dkali.     Several  methods  of  using  the  solution  are 

-.i.  \v.  h. 

for  Metal,  Stone,  Wood,  and  other  Objects  ; 
b  Suitable  for  Use  as  a  Waterproof  Protective 
1  L.  V.  Zimmer,  Hamburg,  Germanv.  Eno-. 
fl,  March  22,  1901. 

"s  of  cotton  oil  and   1    part  of  bitumen  are 

lent  caustic  soda  solution  to  effect  hydrolysis, 

reaction   is  complete,  the  temperature  of  the 

to  about  i00°  C.     This   degree   of  heat  is 

I   tor   40  or    50    hours,   air    being    led    into    the 

■    if  air  enriched  with  oxygen    be  employed, 

treatment  may  be  reduced  to  "from  4  or  10  hours. 

is    finally   diluted    with    turpentine    or    other 

It  is  claimed  to  be  free  from  brittleness,  to 

ision  and  contraction  of  the  object  to 

applied,  to   be  capable  of  resisting  acid   and 

■  |uors,  and  to  take  fire  only  with  difficulty. 

— F.  H.  L. 


Kilns  and  Appliances  for  Calvin,',,,,,  Sealing,  and  Drying 
Mineral  Substances.      [vfeldruro   Bros  i   .1.   S 

t  '-ton.     Eng.  l'at.  1 1,852,  1900. 

See  under  I.,  page  C.94. 

Phenols i     Treatment  of .to    Render   litem    Soluble   in 

Water.      .1.  Wetter.      Eng.  Pat.  7719,  1901. 

See  under  XVIII.  C,  page  739. 

X.-METALLURGY. 

Pyritic  Smelting.     H.  Lane;.     Eng.  and  Mining  .T.  1 90] 
71,  [19],  589,  [20],  617. 
The  author  compares  pyritic  smelting  with  ordinary  matte 
smelting,  and  also  discusses  the  best  conditions   tor  working 
successfully  with  the  former  process.     The   following   is  a 
summary  of  the  conclusions  drawn  :  — 

(1)  The  essential  difference  between  cold  blast  pyritic 
and  ordinary  matte  smelting  consists  in  the  composition  of 
the  smelting  mixture. 

(2)  More  acid  slags  can  probably  he  produced  by  the 
ordinary  process  than  by  pyritic  smelting. 

(3)  According  to  present  experience,  more  basic  slag-. 
can  he  produced  by  matte  smelting  than  hv  the  pyritic 
method. 

(4)  The  proportion  of  sili.-a  governs  the  concentration 
of  pyritic  charges  ;  mixtures  deficient  in  silica  cannot  be 
properly  concentrated  by  the  pyritic  process. 

f.V)  Mixtures  deficient  in  sulphides  cannot  be  successfully 
treated  hv  pyritic  smelting,  because  they  would  produce  no 
matte. 

(6)  Matte  may  be  concentrated  by  fusion  in  the  pyritic 
stack  but  not  in  the  ordinary. 

(7)  Iron  probably  passes  into  pyritic  slags  as  singulo- 
silicate.  and  lime,  partly  or  wholly,  in  the  form  of  bi-silicateg. 

(8)  The  application  of  hot  blast  in  pyritic  smelting  leads 
to  an  economy  of  fuel,  and  an  increase  of  the  daily  capacity 
of  a  furnace,  but  the  process  is  siill  subject  to  the  same 
limitations  as  regards  the  proportion  of  silica  necessary. 
(See  also  this  Journal,  1900,  748.).— A.  S. 

Metals  ;   Extraction  of ,  bi,  Means  of  Calcium  Carbide. 

O.  Frolich.     Chem.  Zeit.  1901,  25,  [39],  418—419. 

Tiik  author  had  done  much  work  in  this  field  when  Neu- 
mann published  his  paper  (see  this  Journal,  1901,  46) 
using  the  mixed  chloride  and  oxide  for  the  reduction 
(MC12  +  2RO  +  CaC,  =  M  +  2R  +  Ca01.,  +  2  CO, 
practically  the  same  equation  as  that  quoted  by  Neumann). 
Copper  and  lead  compounds  gave  the  strongest  reaction, 
requiring  no  extra  heat,  hut  themselves  evolving,  on  ignition! 
sufficient  heat  to  bring  about  the  complete  fusion  of  the 
whole  mass.  Nickel  was  also  reduced  readily,  requiring 
but  little  added  heat,  whilst  in  the  cases  of  tin.  ziuc.  and 
manganese,  the  reaction  was  incomplete.  Zinc  chloride 
begins  to  react  at  500°  C,  whilst  the  reduction  of  the  03 
is  only  completed  at  a  much  higher  temperature.  By 
employing  the  chlorides  and  oxides  of  different  metals, 
alloys  are  readily  made,  cupro-nickel  being  almost  as 
easily  produced  as  metallic  copper;  the  reaction  is  stronger 
with  CuClj  and  NiO  than  with  Cut)  and  NiCI...  German 
silver  is  very  readily  made,  using  (  uCI  ,   Z.»  I,  and 

NiO,  and  brass  with  ZnCl.,,  Cul'l.,.  Znl  >.  and  CuO.  CuCl 
and  SnOj,  when  slightly  warmed,  give  a  silver  -  white 
regulus.  More  extraneous  beat  is  necessary  to  produce 
manganese  and  aluminium  bronze,  whilst  strong  heatinf 
is  required  for  copper-chromium  and  copper-calcium  allo\s. 
PbO  and  ZnCl3  react  very  energetically,  yielding  a  regulus 
of  lead  and  (usually)  zinc  dust  ;  PbO  and  AgCl  also  react 
well.  PbO  and  Natl,  or  PbCI2  and  NaOH,  give  some 
lead-sodium  alloy,  but  most  of  the  sodium  burns  off. 
Neumann  described  the  use  of  sulphates  and  carbonates 
in  place  of  chlorides,  but  the  author  questions  the  accuracy 
of  his  equations.  These  oxidised  salts  function  as  oxides, 
not  as  chlorides,  and  it  is  better  to  use  them  in  place 
of    the   oxide  in   accordance   with    the    general    equation: 
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m  -  1:   ■  ■  SO,  ♦  »CO 

hide  of  copper  results  if  a  copper  compound  be 

1.     It  lime  or  other  strong  hase  be   used,  sulphate 

rroed  sod  sulphur  dioxide  is  not  liberated  I  MCI    - 

CaO       ■    .>  U4   SB  -  •    .CI,  + 

uiihor  takes  a  more  I  a  than  do  • 

maun  of  the  application  of  the  reaction  to  the  industrial 
extraction  of  metals.  Otpper  may  be  extracted  from  rich 
pyritk  ores  by  roasting  to  oxide,  avoiding  sulphatinjj ;  a 
part  of  the  roast  is  next  chloridis*<d,  and  the  resulting 
cuprous  chloride,  mixed  with  ■  suitable  proportion  of  oxide, 
i*  then  treated  with  CaCj.  Ran  copper  results,  the  ganguc- 
stuff  ami  iron  passing,  f«»r  the  must  part,  into  the  sla^. 
The  prore<s  maybe  practically  continuous,  and  the  crude 
product,  may,  if  necessary,  he  refined  eleetrolyticaJly. 
Poor  copper  or  -  -  tbmitted  in  par:  I  .'ing. 

and  in  part  to  a  chloridising,  roast :  each  product  is  then 
•  A.  the  solutions  are  evapotated  and  the  dried  salts 
treated  with  calcium  carbide.  To  produce  1  ton  of  copper 
from  CuCU.  0-84  ton  (or  from  Cu.C]..  0"2,i  ton)  of  OaC, 
should  theoretically  be  necessary.  Lead  sue  ores  maybe 
similarly  treated  by  submitting  them  to  an  oxidising  roast 
first,  aud  then  chloridiMns:  a  portion  of  the  charge,  and 
.iT'ds  mixing  oxides  and  chlorides  with  C 


The  use  of  calcium  carbide  is  likelv  to  be  pi 
beneficial  in  district*  where  ore  is  abundant  and  f 
as  it  is  itself  a  concentrated  fuel,  and  will  ther. 
the  e  ist  of  transport  for  some  distance  from 
water-  or  other  power  is  available.  Ag 
calcium  carbide  reduction  i-  most  valuable  for 
soldering  of  iron  masses.— W.  (1.  M. 

Blast- Furnace  Hash  :  A    WuIt -cooled  . 

Iron  and  Steel  Inst  ,  Sprinc  Meeting,  May, 
1  hi  author  describes,  with  the  ail  of  the  aect 
drawing,  his  new  form  of  bo»h.  which  has  succest 
built  and  use<l  at  Mtllotu,  in  Cumberland.  It  < 
a  plate  shell  in  the  shape  of  an  iuvertcd  fru»t 
outride  of  which  are  riveted  two  open  troughs  ii 
of  spirals  from  the  top  of  the  l»o*h  to  a  circular 
trough    at    the   base.       The    ;  .  nade  of 

plates  with  flush  joints  strapped  oo  the  insider 
riveted.      It    is   supported  on    the  furnace  walls    I 
by  a  circular  rim  of  angle  bar.  and    is   attached  >  p 
to    the    steel    water-trough.       The    two  spir . 
pitched   at   an   incline  of  about   *  in.  to  the  fro 
made    up   of   lg-io.  square   steel    hars  for  the  b 

•in.  steel  plates  for  the   outside   wall,  t  » 
distance  from  bottom  to   bottom  of  the  spiral*  t  M  i 


■  ring  at    t:  -ids, 

v*  ah    parallel  hands   of  Aot 
a.  apart        The   inside   of  the  jacket 

gradually    disaj : 

■ 

nor  heat. 


.irautages 

"-"  •    ■ 

>r  deposit 


•   ;..  -■      v* 


.    ■ 

B  -ic  waier  or  rotor 
working  of  the  furnace  :    that   it  cat 
ma  furnaces,  wherebj 
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in  the  economical  modernising  of  old  furnaces  •  and 
it  is  less  than  half  the  cost  of  the  boshes  cooled  with 
•»  boxes.  It  is  probable  that  the  thickness  of  the 
1  jacket  may  bo  advantageously  reduced  from  ',  in.  to 
,  or  even  -fi,  in.  No  head  of  water  is  required,  and 
?  is  no  cracking,  burning  through,  breaking,  or  incrust- 
-ual  with  the  forms  of  cooling  hitherto  used. 

—  \.W. 

a-Fitrnac,   Gases  ;  Dust  in .     A.  Greiner.     Iron 

and  Steel  Inst.,  Spring  .Meeting,  Mar,  1901. 
eming.  owing  to  the  comparative  freedom  of  the  gases 
25  to  0-50  grms.  per  cb.   m.)  the  200  horse- 
r  engine  worked  by  blast-furnace  gases   has  now  run 
liree  years,  day  and   night,  without"  being  stopped  to 
the  cylinder.      At  Differdingen,  however,  where  the 
from  the  oolitic  ores  impregnates  the  gas  to  the  extent 
om  4  to  5  grms.  per  cb.  m.,  a  new  600  horse-po^er 
ehad  to  be  stopped  after  three  weeks' running.     As 
jgt  could  not  be  separated  by  long  passages  or  large 
hers,  a  new  means  of  cleaning  was   devised,   based 
the  centrifugal  throwing  together  the  gas  and  a  spray 
ter.     Tin-  apparatus  is   an   ordinary  centrifugal  fan, 
metre  in  diameter,   running   at   900  revolutions  per 
t,  through  which  the  whole  of  the  gas  is  parsed  after 
drawn  in  through  the  central   aperture.     The  water 
plied  through  a  small  pipe  opening  into  the  axial  part 
fan.     It  becomes  charged  with  dust  at  the  peripheiv, 
If  by  a  pipe  from  the  lower  part   of  the  fan 
.  the  washed  gas   being  driven  out  through  the  fan 
he  quantity  of  the  water  used  varies  with  the 
-ired  ;  thus  10,000  litres  per  hour  reduces  the 

0  030  grms.,  and   15,000  litres   to   0-20   <nrns   ner 
-A.  W.  °  r 

Ifroa  fur  the    Acid    Steel    Processes;    Economical 

^  "ficance  of  High  Silicon  in .     A.   Sahlin.     Iron 

I  ist.,  Snring  Meeting,  May,  1901. 
'i  ithor  fails  to  see  any  advantage  in  the  demand  for  2 
'.  of  silicon  in  pig  iron  fur  acid  steel  making, 
i  '..-  enforced  by  British  manufacturers,  and  thinks  it's 
;  letriruenlal  in  many  ways.  In  the  first  place  it 
I  s  the  outturn  of  the  furnace  by  necessitating  a 
«•  hearth,  since  with  a  large  hearth  "the  silecon  in'the 

■n  does  not  rise  above  about  1-2  per  cent.  Con- 
i  try,  furnaces  cannot  produce  400  to  6C0,  and 
i  nally,  700  tons  a  day  as  some  of  the  modern 
»  an  furnaces  do  with  their  low  silicon  products,  but 
J  'l  down  to  an  average  of  less  than  250  tons.     I-'ur- 

.-•  fuel  consumption  is  increased,  and  siliceous  ores, 
'  -cinire  large  additions  of    basic  flux,   have   to    be' 

1  and  employed,  everything  tending  to  retard  the 
'  orking  of  the  furnace.  Any  attempt,  therefore,  to 
t  od  cheaply  on  American  principles  is  hampered  and 

•he    above    impost,    with   the   result    that 
made  from  low  silicon  iron  is  being  poured 
,rkets  hitherto  controlled  by  the  British  makers. 

r  this  high  silicon  in  the  acid  Bessemer 

joei  not  really  exist,  as  with  a  sufficient  tuyere 

e  converter  bottom,  ample  blast  pressure  "and 

king,  al'20  per  cent,  silicon  iron  can  be  con- 

>w  of  about  13  minutes,  and  a  fair  amount  of 

a  as  well.     With  high  silicon  the  blow  is 

-     hotter,   and  the   wear  on  the  furnace 

'  e  a  certain  point,  the  metal  is  of  poorer 

•  he  Siemens'  open-hearth  process,  the  silicon 
■el.     Producer  gas  can   be   used  with  more 

«  heating  the  bath,  especially  if  the  regenerator* 

nough  and  efficient,  whilst  it  Is   less  costlv  to  add 

n  the  covering  of  slag  than  to  oxidise  the 

I  the  iren.     The  author  stronglv  urges   British 

•  to  adapt  their  plants  and  views  to  meet  each 
raeuts  for  combined  economical  production,  if 

■  M  hold  their  own  in  the  coming  struggle.     (See 
paper,  page  722.)— A.  TV". 

<l  from   the   Point  of   View    of  the    Phase- 
«■   •)•   von   Jonstorff.     Iron  and  Steel  Inst., 
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contradictory  nature  of  Roozeboom's  theories 
we  subject,  the  author  reviews  some  of  the  facts 


made  use  of  in  support  of  the  doctrine,  more  especially 
those   beanng    upon    the    state    of    equilibrium    between 
martensite  and   graphite.     There    is    much    contradictory 
evidence    as   to    the   saturation    point   of  carbon    in    iron 
•.ally  ,n  connection  with   the  process   of  cementation' 
but  whilst  the  experimental    results   differ  in  the  extreme 
the   investigators   are  in   accord  as  to  the   fact   that  the' 
carbon  is  present  in  the  cement  steel  in  the  combined  form 
alone  after  the  6rst  heating,  and  that  it  is  only  after  the 
second  or  prolonged  heating  that  the  formation  of  graphite 
occurs.     This   would  indicate  that  within   the  temper;, 
under  consideration,   1,000'  C,  graphite   is  not   the  more 
stable     form   of  carbon   compound."     The   absorption   of 
carbon  by  iron  at  this   temperature,   therefore,   must  be 
assumed  to  be  accompanied  by  the  formation  of  martensite 
with  the  establishment  of  an  apparent  equilibrium.     Where' 
the  martensite  does  not  come  into  contact  with  carbon    the 
cementite    separates,    producing    a    state    of    equilibrium 
between  the  martensite  and  cementite.     Whether  the   ear 
bunsation  can   be  actually  continued  until  the  equilibrium 
between  the  graphite  and  cementite  is   reached  is  open  to 
question,  but  is  theoretically  possible.     Saniter  has  shown 
that  the  carbide  dissociates  with  increasing  temperatures   so 
that  there  is  no  doubt  that  above  1,000'  C,  at  which   point 
the  transformation  of  graphite  with  martensite  into  cemen- 
tite  occurs,   the   graphite    has    a    greater    stability    than 
cementite,  and  its  formation  in  slowly  cooled  iron  seem*  to 
confirm   this  point.     If  this   be   true,   then    the    line    aE 
indicating  the  separation  of  graphite  in  Roozeboom's  curves 
(this  Journal,  1900,  1016)  must  cut  the  cementite  curve  at 
the  point  E. — A.  W. 

Iron ;  Heat  of  Formation  of  Carbides   and    Silicides   of 
— — .    E,  D.  Campbell.     Iron   and   Steel   Inst.,  Sprint 
Meeting;  May,  1901.  5 

The  author  has  carefully  examined  the  heat  reactions  when 
Dissolving  iron  or  steel,  in  both  neutral  and  acid  solutions  of 
ammonium  and  potassium  cupric  chlorides.  Whilst  so 
doing,  he  found  that  crystallised  carbide  of  iron  was  prac- 
tically unacted  on  by  both  of  the  neutral  solutions,  and  that 
the  fineness  of  division  affected  the  solubility.  With  less 
than  1  per  cent,  of  free  hydrochloric  acid,  the  carbide  always 
dissolved,  even  when  coarsely  crystalline,  within  two 
minutes.  He  then  criticises  the  calculations  and  conclusions 
of  Jiiptner  von  Jonstorff,  based  upon  the  results  obtained 
by  Osmond,  who  employed  neutral  ammonium  cupric 
chloride  in  his  calorimeter.  The  wide  variation  in  those 
results  would  appear  to  be  due  to  incomplete  solution,  and 
not,  as  hitherto  assumed,  to  the  absorption  of  heat  for  the 
decomposition  of  the  iron  compounds.  Osmond's  resnlts, 
therefore,  are  possibly  without  value,  and  all  theoretical 
deductions  therefrom  useless. 

The  reason  why  silicon  displaces  carbon  in  its  compounds 
is  explained  by  a  consideration  of  the  values  obtained  for 
the  heat  of  formation  of  carbide  and  suicide  of  iron,  which 
shows  that  the  complete  conversion  of  carbide  into  silicide 
would  result  in  the  evolution  of  17,642-5  calories. A.  W. 

Manganese  and  Iron  .-   Crgstals  of  Carbo-Silicide  of 

J.  E.  Stead.     Iron  and  Steel  Inst.,  Spring  Meeting ;  May. 

The  author  has  examined  some  crystals  found  in  a  cavity 
of  the  sandstone  foundation  of  a  blast  furnace,  about  12  ft. 
below  the  hearth.  They  are  orthorhombic  (holohedral)  and 
are  coated  with  an  adherent  layer  of  oxide.  The  analysis, 
after  deducting  the  oxygen,  ?hows  the  constituent  elements' 
to  be  in  the  following  proportions: — Manganese,  54-56- 
iron,  37-71;  silicon,  3-82;  and  carbon,  3-91  per  cent.! 
which  approximate  to  the  empirical  formula  (FeMn)3SiC\ 
The  crystals  probably  consist  of  a  homogeneous  mixture  of 
carbo-silicide  of  iron  and  carbo-silicide  of  manganese, 
forming  a  double  carbo-silicide  of  iron  and  manganese.  The' 
fnrnace  had  been  used  for  making  spiegel  and  ferro-man- 
ganese,  and  no  silico-spiegel  nor  ferro-silicon  had  been  made 
in  it.  It  would  appear  as  if  the  crystals  were  (MnFe)3C,  in 
which  a  portion  of  the  carbon  had  "been  replaced  by  silicon, 
the  result  of  the  fusion  of  the  manganiferous  metal  in 
contact  with  siliceous  materials.  An  experiment,  in  which 
ferro-manganese    was    heated  with  ganister   sand,   showed 
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ibsorbad  iuto  and  that  graphite  was  thrown 
the  meta  [plains  why  the  so-called  "boar.-  " 

irth   of   furnaces  making  manganiferous   alloys, 
-    i  iuoh  silicon  ami  why  they  are  accompanied  by 
raphite.     The  manganese  attacks  the 
.  and  the  silicon  enters  the  highly  earborised 
..    to  partially  decompose  the  carbides  and  throw  out  a 
portion  of  the  carbon  as  graphite.     It  would  appear  that 
the   above   crystals  were  formed  slowly  fro  if   the 

.   which  bad  percolated  through  the  solid  hearth,  and 
that  after  thei:  formation  the  remaining  liquid  metal  had 
flowed  away, leaving  them  protruding  in  a  cavity,  the  subse- 
quent strain,    or    other   gases    forming    the 
riicial  coating  of  oxide. — A.  \Y. 

Properties  of .     Part  1.    J.O.Arnold. 

anil  Steel  Inst.,  Spring  Meeting;    May,  1901. 

Tins  paper  i>  the  Gist  instalment  of  the  results  of  researches 

I  six  years  ago,  and  still  under  progress,  in  the 
.!  laboratories  of  the  Sheffield  University 
College.  The  original  object  was  to  systematically  produce 
and  examine  irons  and  steels  of  definite  compositions  under 
various  conditions  ol"  thermal  and  mechanical  treatment,  in 
the  hope  of  throwing  light  upon  the  extraordinary  discre- 
pancies met  with  in  metals  which  from  their  composition 
and  preparation  should  behave  identically. 

The  present  contribution  deals  chiefly  with  the  influ. 
the  chemical  composition,  and  the  effect  of  annealing  on  tLe 
microstructure  and  mechanical  properties.     The  castings  in 
these  experime  pts  >  ol   iron  and  carbon, 

the  Bilicon,  manganese,  -ailphur,  and  phosphorus  being  kept 
He,  this  alone  being  the  basis  from  which  the 
etfect  of  other  elements  can  be  definitely  ascertained.  Two 
other  series,  in  which  silicon  and  manganese  are  separately 
introduced  into  the  iron  and  carbon,  are  under  preparation 
and  will  form  the  subject  of  future  papei-. 

The  castings  were  made  in  composition  moulds  containing 
a  trroup  of  four  bars  ! '  inch  round  with  a  central  head,  the 
whole  weighing  about  28  lb.  Two  of  the  bars  were  treated 
as  east,  and  two  were  annealed  and  tested.  The  carbon  in 
the  17  tvpes  of  metal  produced  varied  from  0-06  to  1  •  95 
per  cent",  and  some  selected  typical  results  ate  described 
and  illustrated  by  micrographs.  In  the  first  place,  the 
specific  gravity  does  not  throw  any  light  upon  the  subject, 
and  shows  no  correlation  with  the  mechanical  properties, 
although,  as  a  rule,  thcie  was  a  slight  rise  upon  annealing. 

I  ine  of  the  discrepancies  is  shown  by  two  practically  pure 
irons,  containing  only  0*07  and  0'06   per  cent,  of  carbon 
respectively.     In  the  structure  of  the  cast  specimens  there 
is  little  or  no  difference,  but   upon  annealing  in  quicklime 
for   7ii  hours  at  950°  C,  and  very  slow  cooling  over  100 
hours,  the  one  iron  was  to  all  intents  and  purposes  equal  to 
forged  dead  mild  steel,  and   showed  a  large  and  very  close 
structure    revealed   only  b_\  deep    etching,  whilst    the   other 
gave    greatly   inferior   mechanical    results,   and  revealed  a 
completely  different  and  intensely  crystalline  structure.    The 
onlv  explanation  the  author  can  suggest  is  a  variation  of  the 
initial  temperature  of  the  castiug,  which   may  result  in  a 
structure  which  would  survive  tin-  dr.astic  annealing.     This 
view  can  only  be  proved  when  the  temperature  of  molten 
i   under   practical   conditions  can  be  accurately  deter- 
mined. The  mechanical  discrepancies  of  the  metal  containing 
about   0-4   per  cent,  of  carbon   were  as  follows: — In    the 
metal — elastic  limit,  1 3 ■  3  to  i  7  ■  2  tons  per  square  inch  ; 
maximum  stress,  21- 8  to  24 "6  tons  ;  elongation  on  'J  ins., 
:  per  cent.;  contraction    ol    area,    .V9  to    12 '3  per 
cent.;  and  bending   tingles   32     to   90. — In    the   annealed 
elastic  limit,  9  to  12-2  tons;  stress, 20 ■  8  to  24  tons ; 
elongation  on  2  ins.,  12-5  to  24"5  pet  cent.;  reduction  of 
i  i  cent.,  and  till  bent  double  without  flaw. 
The  microstructure  gives  no  indication  of  the  cause  of  these 
variations.    Other  and  varied  examples  are  given,  from  all 
of  which  the  author  draws  up  a  practical  summary  : — that 
in  only  is  not  a  suitable   material  for  mi 

■   ■    ductility  could  be  easily  ensured, 

hi    n  quired  tenacity  ;  that   the 

r  property  co  aid  he  expense  and  the 

mplet         BS  ol    ductility:   that,  therefore,  with  the 

eption  of  the  nearly  pure  iron,  all  the   series  of  these 


carbon-iron  castings  have  small  manufacturing  iutc 
The  results,  however,  form  a  basis  for  the  developmsj 
the  researches   into  the   effect  of  silicon  and  mangano 

Steels. 

The  author  finally  points  out  that,  as  a  general  rule 
mechanical  properties  of  annealed  castings  are  much  inl 
to  forged  steels  of  similar  composition,  even  after  the  ^ 
microstructure  has  beeu  produced  in  them.  Tables 
given  showing  the  higher  clastic  limit  and  tenacity,  am 
superior  ductility  of  the  rolled  steels,  the  superiority 
coming  more  ami  more  emphatic  as  the  carbon  incre 
Annealing,  however,  whilst  beneficial  to  castings,  set* 
injures  rolled  steel.  It  appears,  also,  that  annealing 
slightly  all'ects  the  compressibility,  so  that  a  cause* 
produces  weakness  in  tension  may  have  relative]] 
effect  on  the  compression. — A.  \V. 

Rolling     Milt     [Steel]      I'rartiee ;      Comparison 

American    anil    ISntish .       \Y.     Uarrett.      i 

Steel  Inst.,  .Spring  Meeting  ;    May,  1901. 

Ix    dealing    with    the    above     subject    the     authm 
Briti-h  manufacturers  for  not  adopting  modern  an 
rolling  appliances,  such  as  are  used  in  America,  a 
evidence  to  show  that  their  loss  of  trade    is    mainly  di  ti 
this  neglect,      lie  discusses  each  class  of    work    si 
and  maintain-  that  if  British  iron  and  steel  makei 
combine  and  manufacture    their  respective  material 
best    and    most    economic   methods,  and    at    adv, 
points  of  shipment,  the  manufacture  of  iron   and    - 
become  a  lost    art    in    Great    Britain.      Kspecially  i 
apply  to  the  making  of  steel  rods  for  wire-drawing, 
as  regards  tin-plate  hars,  the  United  States  import 
300,000  to  350,000  tons  of  tin-plate   from    Britain 
for  years   previous    to    1S92,  or  75  per  cent,  of  ti 
production,  which   would  thus    require,  every  year,   m 
550,000    tons    of  tin-plate    bars.      Yet,   with  a  to 
duction  of   this  amount,  no  improved    method  for 
these  was  adopted,  and  the  result  is  that   the  Unite 
whose  best  machines  for  rolling  steel  are  used  for  no  o 
tin-plate  bars,  are  now   pushing  their  bars   right 
British  tin-plate   districts   from   a  distance   ol   3,5 
The  high  cost  of  rolling  in   England  is  attribute 
ploying  machines  which  are  not  the  best,  and  to  no: 
them  at  their  fullest  efficiency. — A.  W. 


Steel   Jlails   ami  Plates ;     Influence    of   Copper 
J.  E.  Stead  and  J.  Evans.     Iron   and  Steel   Inst 
Meeting;  May,  1901. 

Some  practical  experiments  were  carried  out  by  the  a  I 
to  confirm  the  recent  results  as  to  the  non-prcjudici 
of  copper  on  steel,  and  to  break  down  the  stipu  " 
against  the  presence  of  copper  which  engineers  «till    < 
in.     Ladles  of  steel  were  divided  into  two  parts,  tn 
of  which  the  copper  was    added   in  different  quautitie  »' 
the    cupreous    metal    and  ordinary   steel   were  tli 
rolled,  and  subjected  to   identical  tests   in  eai 
amounts  of  copper  ranging  from  0'5  to  2'0  | 
each  parallel  case  the   steels  containing  copp< 
perfectly  as  those  without  it,  with  the  exception  of  t 
containing  2  per  cent.,  which  was  afterwards  foiuel  I 
been  over-heated.     From  this   it  would  appear  tost    '■ 
containing  a  high  proportion  of  copper,  although   n   " 
short  in  the  ordinary  sense,  will  not  bear  the  - 
of  heat  as  the  same  metal  without  copper,  thu- 
the  effect  of  the  latter  resembles  carbon,  and  not  f  •> 
in  this  respect. 

The  cupreous  samples  stood  severe  percu 
as   the   normal  metals.     The  tensile  tests  showed  a 
increased  breaking  weight,  generally  a  higher  elasti-  ■" 
le-s  elongation   and,  with  one  exception,  les-  contra  i 
area  in  the  copper  steels.     Bending  tests  show, 
no  difference,  whilst  the   copper  docs  not  appear  ti 
the  welding.     (Ine   experiment   with  ai 
containing  0" 4fj  per  cent,  of  copper  seemed  to  indie 
its    presence,    instead  of    producing  red-shorn 
effect  of  changing  red  short  steel  into  metal  which  » 
without  cracking.     Certainly  the  results  show  thai 
docs  not  possess   the  character  of  making  s' 
which  it  has  been  so  long  supposed  to  have,  and  pr 
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n-existeuec  of  its  other  supposed  deleterious  effects,  first 
inted  out  by  Ball  uud  Winghuin,  and  afterward*  by 
,ltiv,  Lipin,  Arnold,  and  others  — A.  W. 

■an  Hods;   Measurement  of  Young's    Modulus  for 

by  Tension  and  lug  Bending.  II.  E.  Wimperis.  Iron 
and  Steel  [list.,  Spring  Meeting;  May,  1901 . 

itENT  value    for  Young's  modulus  across  the  fibres 
iron,  which   had   been   through   the   rolling   mill,  to  that 
■iisuri'd  along   them   should   indicate  the  presence  of  slag 
impurity    which   had  been    drawn    out    into    lone 
i. Hums    or    thin    layers    by    rolling,  since   the   layers   in 
iding  would  slip   relatively    i<>    one   another.     A   lower 
lie  for  K   in  the   latter  case    than    in    the  former    would 
ntirni  this,  ami   the  author  tried  three   specimens 
■ml-;.  \c     In  a  specimen  of   Low  Moor  iron   the  values 
i  red  only  by  one  part  in  a  thousand,  which  difference  is 
ble  one.     In  a  Swedish   iron  which  had  been  '^lose- 
after  cold  rolling  there  was  a  difference  of  one  in 
ii,    which   indicates    internal   sliding.      A    Swedish 
I  which  had   been  cold   rolled  alter  annealing  showed  : 


ce  of  one  in  7o.     The  conclusion,  therefore,  is  that 

in  c  of  slag  does  have  at   least  some  slight  effect, 

nail  amount  of  sliding  does  occur  in   the   manner 

il,    but    the    effect    is    practically    destroyed     by 

i a     nr 


sah'ng.— A.  W. 


nd 


I;  Medal  struck  in    .      H.    II.    liroitgli.      Iron 

Steel  lust..  Spring  Meeting,  May,  I'.HIl. 

author  describes  a  steel  medal  which   was   struck  in 

i  da-   originally  made  for  striking  a  gold  medal  to  Mr. 

l.jungberg,  of  Sweden,  by  whom  it  has  been  presented 

Iiui  ami  Steel  Institute.     It  is   the  first  steel   medal 

esjfully  struck,  and  is  2\  inches  in  diameter  and  g  inch 

;,   with   an    inscription   on   either   side.     It.    is  a   soft 

in t  steel  containing, — Carbon   0-05,  manganese 

ilicon  0-H07,  phosphorus  0'002,  and   sulphur  0-005 

p  ant.— A.  W. 


minium  and  Tungsten;  Alloys  of .     L.  Guillet. 

Comptes  Rend.     132,  [Hi],  1112— 1115. 

first  instalment  of  results  of  attempts  to  prepare  alloys 

iminium  by  mixing  the  powdered  metal  with  the  oxide 

■  metal   with  which  it  is  to  be  alloyed,  and  igniting  by 

-  ef   a   mixture  of   aluminium  and   barium    dioxide, 

\;re  found  to   depend   on   the  quantities  used, 

lie  fineness  of  division.     Usually,  with  a  volatile  oxide, 

ystallised  alloy  was  left  in  the  crucible;  with  a  non- 

.  a  metallic  button  remained,  from  which  weak 

dissolved  out  the  excess  of  aluminium,  leaving 

loy  behind. 

using  tungstic  anhydride,  three  alloys  have  been 
edj  according  to  the  proportions  of  aluminium  and 
\Ue.   the   alloy   has  the   composition   A1W..  (slightly 

-  1  by  strong  acids),  A1,W  (lamellar  crystal::,  easily 
i  I  by  strong  acids),  or   A13W   (slightly   affected  by 

adds).      All   of  these  alloys  are   decomposed   by 
—J.  T.  1). 

;'ic  Cupper  and  Oxygen.  C.  Hevn.  Mitt,  ails  den 
'  ersuchsanst.  zu  Berlin,  1900,  18,  [fi],  el 5. 

i  3  a  continuation   of   the    author's   investigations  on 

neral  subject  of  the  relation  of  metals  to  gases.     The 

(salts  of  the  present  investigation  are  summed  up  as 

■"■Oxygen  in  metallic  copper  necessarily  takes  the 

'i  f  cuprous  oxide.     The  oxide   is  soluble   in   the   fluid 

jjmd  on. solidifying  passes  completely  out  of  solution. 

''upper  has  a  definite    solidifying   point,  viz.,  1, 10:;    ( '. 

I  leeateetic  alloy  of  metal  and  cuprous  oxide  (3-4 — 

-  unt.)  has  a  definite  solidifying  point,  viz.,  1,0S4J  ( '. 
jl  mixtures  show  a  ranee  of  less  definite  melting  points. 

teeing  of  the  melting  point  calculated  as  a  molecular 
Jnenan  (Raoult)  shows  a  close  agreement  with  the 
'lid. 

floptical   investigation   of    samples    of    metal    corre- 

ith     these    physical    variations,     the     author 

(a)   copper   free  from   oxide,   as    spheroidal 

»  ites ;  (6)   crystallites  of   cuprous   oxide    which    are 


harder  than  copper,  blue  in  reflected  light  and  red  in 
transmitted  light;  (c)  eutectio  mixturca  of  a  and  /;,  the 
point  of  equilibrium  being  at  3-1 — 3-5  per  ccut.  Cu.U). 
.'in  a  result  of  these  observations  it  appears  to  be  possible 
i  i  substitute  for  the  analytical  estimation  of  the  oxide  n 
more  rapid  estimation  hj  oliservaii.ni  under  the  microscope, 
which  gives  a  fair  approximation  to  the  quantity  present, 
and  of  course  throws  important  light  on  the  distribution  of 
the  oxide.— C.  F.  C. 

Zinciferous  Precipitates  obtained  by  tin  Cyanide  Process; 

Determination  [Au  Ag]  of  the .    C.  II.  Fulton  and 

C.  II.  Crawford. 


See  nmlcr  XXIII.,  page  719. 

Capper;  Electrolytic  Determination  of .     T.Smith, 

See  under  XXIII.,  page  750. 

PATENTS. 

Melting  or  Smelting  Furnaces.     A.  Gibh,  Liverpool.     Eng. 
Pat.  11,301.  June  21,  1900. 

The  furnace  consists  of  a  gas-fired  cupola,  surmounting  a 
hearth  or  crucible,  and  is  heated  by  means  of  one  or  more 
gas  producers  with  air-supply  pipes  controlled  by  valves 
\\  hereby  the  flame  can  be  rendered  reducing,  neutral,  or 
oxidising, — J.  II.  C. 

Crucibles  for  Smelting  ;   Impls.  relating  to.     W.  S.  Mather, 
Newark',  X.J.,  U.S.A.     Eng.  Pat,  9121,  May  2,  1901. 

A  form  of  crucible  shaker  for  refilling  crucibles  is 
described.  To  the  jaws  of  the  crucible  lif ting-tongs  are 
attached  plates,  shaped  to  fit  the  pot;  these  plates  are  lined 
with  asbestos,  and  together  (when  closed)  encircle  the 
crucible.  A  stand  is  provided  for  the  latter  with  a  ring  of 
short  pins  projecting  upwards  and  slightly  outwards,  so  that 
the  gripping  plates  just  fit  into  it.  Slots  are  provided  in 
tie  stand  to  pass  the  projecting  ends  of  the  tongs.  A 
modified  form  of  the  arrangement  is  also  described.  A 
special  form  of  funnel  for  charging  the  pot  is  specified. 

— Yv".  G.  M. 
Kilns  and  Appliances  for  Calcining,  Heating,  and  Drying 

Mineral  Substances.     Meldrum  Bros.,  Limited,  and  J.  S. 

Orton.     Eng.  Pat.  11,852,  1900. 

See  under  I., page  694. 

Sulphide  Ores  .•  New  or  Improved  /'mass  fur  eliminating 

Sulphur  from.     A.  (iutensohn,  Southend-on-Sea,  and  II. 

H.  Price,  London.  Eng.  Pat.  13,263,  July  23,  1900. 
CnusHEii  sulphide  ore,  or  iron  pyrites  (or  a  mixture  of  the 
two),  is  mixed  with  crushed  carbon  and  sodium  sulphide 
|  (or  a  sodium  salt  which,  under  the  conditions  of  the  work, 
will  yield  sodium  sulphide),  and  the  mixture  is  heated  for  a 
short  time  to  a  temperature  below  that  of  au  incipient  red 
heat.  On  subsequent  exposure  to  air,  with  rabbling  if 
necessary,  the  oxidation  of  the  sulphur  proceeds  with  great 
rapidity,  the  mass  quickly  becoming  red-hot.  The  time  of 
preliminary  heating  varies  with  the  ore,  say,  from  a  few 
minutes  to  half-an-hour,  and  the  whole  charge  may  be 
dead-roasted  in,  say,  from  one  to  two  hours,  even  in  the 
case  of  ores  which,  by  the  ordinary  process  require  24 
hours.  The  proportions  of  added  matter  necessarily  vary, 
but  carbon  to  the  extent  of  about  one-fifth  of  the  total 
sulphur  present,  with  dry  sodium  sulphide  equal  to  one- 
fifth  the  weight  of  the  carbon,  has  been  found  in  many 
cases  to  give  good  results.  After  the  reaction  the  sodium 
will  be  present  as  sulphate,  and  the  carbon  will  have  been 
burnt  on".  The  reaction  can,  with  advantage,  be  used  in 
chloridising  roasting. — W.  G.  M. 

Briquettes  from  Comminuted  or  Pulverulent  Ore,  including 

I'm  pie    Ore;    Process    of   making .      A.    Rouay, 

Budapest.     Eng.  Pat.  4696,  March  5,  1901. 

Finely  divided  oxide  of  iron  is  moistened  and  moulded 
into  briquettes,  which  are  then  dried  and  superficially  con- 
verted into  ferrous  carbonate  by  heating  them  to  a  tempe- 
rature  of  380°— TOO'-  (preferably  3S0°— 500°   C.)   in    an 
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atmosphere  containing  oxides  of  carbon.  The  best  pro- 
,       to  CO, la  the  ga-  depends    upon  the  nature 

e  oxide  under  treatment.  If  the  compound  be  mainly 
ferrous  oxide,  the  gas  should  be  chiefly  COj  i  but  if  it  be 
ferric  oxide,  carbon  monoxide  is  useful  to  reduce  the  Fe  J  ' 

I  i,  in  which  condition  it  is  capable  of  combining  with 
Pyrites  residues  may  be  employed  in  admixture  in 
these  briquettes.  It  is  chiefly  necessary  in  any  case  to  see 
that  the  temperature  does  not  rise  to  the  point  at  which 
FeCO,  cannot  be  formed  under  the  conditions  used.  The 
oxides  so  coated  with  carbonate  are  found  to  resist  fritting 
or  sintering  until  they  have  passed  down  to  the  reducing 
zone  of  the  furnace.  A  form  of  carbonating  kiln  is 
described. —  \V.  G.  M. 

Refractory  Ore  into  Fret  Milling  Ore  .-  Proeets  and  Means 
for  Converting .     A.  J.  Boult,  London.     From  "  The 

'..  .-.    i'i  :j-     rt~— _a««i      r.inMh^  "     Wftitupn     Ann. 


"Honncus   Sulphide    Company,  Limited,' 
tralia.     Eng.  Pat.  7,53-1,  April  12,  1901. 


Western  Aus- 


Tiie  ores  are  mixed  with  small  proportions  of  sulphur  and 
saltpetre  or  other  uitriferous  substance  and  then  roasted, 
placed  in  kilns  with  alternate  layers  of  firewood  or  coal, 
and  fired. — J.  H.  C. 

Sled  Proeets;    New  Open-Hearth   .     J.  L.  Smith,    | 

l;     Hertford,    Eaglecliffe,  and  The   South  Durham    Steel 
and  Iron  Company,  Limited,  Stockton-on-Tees.      Eng.    | 
Pat.  13,299.  .Inly  24,  1900. 

The  furnace  hearth  is  divided  into  compartments  separated 
by  dams  ;  charges  of  pig-iron  and  other  ingredients  are 
placed  in  the  smaller  of  these  compartments  ind  raised  to 
a  suitable  heat.  Molten  metal  from  a  blast  furnace  or 
converter  is  then  run  into  the  larger  compartment,  which 
already  contains  molten  steel  from  a  previous  charge  ;  the 
whole  mixing  together  is  then  allcwed  to  flow  into  the 
bath  containing  the  oxides  of  iron  and  scrap.  This  causes 
a  vigorous  boil,  after  which  the  charge  is  worked  in  the  usual 
way  by  fresh  additions  of  iron  ore  and  lime  until  the  requisite 
purification  and  reduction  have  been  effected.— J.  H.  C. 

Steel;   Improvement   in    the  Manufacture  of .     H.  H. 

Lake,    London.      From    the    Soc.    Forderia    Milanese 
d'Aeciaio,  Milan.     Eng.  Pat.  13,952,  Aug.  3, 1900. 

1  \  order  to  enable  steel  to  be  made  in  very  small  converters, 
air  enriched  with  oxygen  (or  in  some  cases  even  undiluted 
oxvgen)  is  passed  through  the  fused  cast  iron.  In  this  case 
the  blast  must  enter  just  below  the  surface  of  the  metal ; 
if  it  entered  at  the  bottom,  more  carbon  monoxide  would  be 
formed,  and  hence  more  oxygen  would  b?  used,  and  the 
1  would  be  proportionately  cooled.  A  charge  of 
50—100  kilos,  can  thas  be  treated,  and  a  cast  iron  relatively 
low  in  silicon  or  phosphorus  may  be  used. — W.  G.  M. 

Steel;  Manufacture  of .     W.   H.   Wheatley,  London. 

From  The  "  Societc  General  des  Aciers  fins."     Eng.  Pat. 
6,655,  March  29,  1901. 

Sti.ki,   in   a  state   of   fusion    is   caused   to  flow  on    to    a 
mixture  of    finely  powdered    chrome  iron   and   powdered 
aluminium,  which  is  placed  in    the  bottom  of  the   casting 
-J.  H.  C. 


Roto  Zinc,  and  other  Metals,  excepting  Iron  ;  .ITethod  of  { 
Means  for  Casting  and  Simultaneously  Ilefming.  U 
1 1  crier,  'lleuthen,  Silesia,  Germany.  Eng.  Pat.  8,  B 
April  20,  1901. 
Tin:  zinc  from  the  furnace  is  run  (fused)  into  a  ladle  I  I 
with  refractory  material,  with  a  lip  at  one  side,  and  wi  t 
teeming-hole  at  ihe  bottom,  worked  by  a  swan-neckor  (  r 
suitable  arrangement ;  the  whole  ladle  is  surrounded  I 
an  outer  jacket,  which  is  kept  tilled  with  coke  or  cL 
fuel.  Fire-bar-  arc  arranged  iu  the  lower  part  ofthejal 
and  an  annular  cover  is  provided  to  the  latter.  Thewl 
is  supported  on  trunnions  at  the  end  of  a  long  lmriz 
support  mounted  on  a  travelling  carriage.  The  zinc 
be  allowed  to  remain  as  long  as  may  be  required  si 
desired  temperature,  so  that  the  separation  r.f  the 
contained  in  it  may  be  practically  complete. — W.  G.  I 

Lead;   Refining  of .   H.H.  Lake,  London.    From,  i 

Betts,  New  York.     Eng.  Pat.  1758,  Jan.  25,  1901. 

The  lead  alloy  as  anode  is  subjected  to  an  electric  cu  a 
iu  a  lead  fluosilicate  solution,  whereby  the  lead  is  elc  a- 
deposited  on  the  cathode,  which  consists  of  a  metallic  p 
of  comparatively  great  strength,  coated  with  I 
deposited  lead  is  then  compacted  by  mechanical  pre- < 
and  subsequently  stripped  off  in  sheets. — J.  H.  C. 

Aluminium  :  Manufacture  of  Sheets  or  Plates  of ,eo  ■ 

teith  Silver   on   imc  ur   both  Surfaces.     E.  Martin,  1  ill 
Fng.  Pat.  11,1102,  June  20,  1900. 

The  ingots  of  aluminium  are  cleaned  and  electrrJyl  h 
covered  with  copper ;  they  are  then  slightly  heated,  r  n. 
and  a  coating  of  silver  is  electrolytically  deposited  >i 
them.  The  coated  ingots  are  then  heated  !  i  a  - 
temperature,  sheets  of  silver  of  the  same  dimensions  tij 
heated  a1;  the  same  time.  The  ingots  and  sheets  aria 
placed  together,  and  again  rolled  while  hot,  tbii- 
:   a  mechanical  soldering. — J.  H.  C. 

Aluminium  or  Aluminium  Alloys:   System  for  till 

meut   of .     W.  H.   Hyatt,  Gunnersbury. 

8801,  Slay  12,  1900. 
Ordinary  brands  of  aluminium  are  melted  in  suitall  m 
cibles  and  reducing  gases   (carbonic  oxide,  carbon 
&c.)  ;    oxidising    gases    or    halogens    (chlorine, 
fluorine,   &c.)    are    introduced   into   the  molten    me 
i   proportion  to  the  foreign  substances  present. — J.  11  I 

Alloy,  and  Process  for  the   Production  thereof. 
Lake,  London.     From  J.  E.  Hewitt  and  C.  T.Cw  I 
York.     Eng.  Pat.  7316,  April  9,  1901. 

I  The  alloy  consists  of  lead  and  copper  in  stibsta 
equal  proportions,  with  small  percentages  of  phot] 
and  tin.  The  copper  is  melted,  and  the  Bill 
with  a  mixture  consisting  of  equal  quantities  of  poll 
charcoal,  argol,  nitre,  and  limestone.  A  small  pen 
of  phosphor-tin  is  then  added,  and  the  whole  well  i 
after  which  the  lead  in  small  pieces  is  gradually  adds 
the  mass  constantly  stirred  in  order  to  thoroughly  c< 
the  metals. — J.  H.  C. 


a 


'/.im ■;    Process   for    Extracting   ,    and    Apparatus 

therefor.  J.  A.  Bate  and  A.  Zicart,  Paris.  Eng.  Pat. 
10,915,  June  15,  1900.  (Under  International  Conven- 
tion, Nov.  30,  1899.) 

The  zinc  ore  mixed  with  coal  and  carbonate  of  soda  is 
1  in  a  special  retort  whereby  the  zinc  is  extracted  in 
one-third  of  the  time  previously  required.  The  retorts 
employed  consist  mainly  of  a  long  outer  tube  of  any  cou- 
nt kind  of  refractory  clay,  furnished  with  an  inner 
tube  of  thin  iron,  the  free  space  between  these  being  filled 
with  a  mixture  of  pure  calcined  magnesia  and  well-burnt 
lime   -J.H.  C. 


Alloys;   Manufacture  of  Metallic .     B.  B.  Whc 

London.    Eng.  Pat.  8097,  April  19,  1901. 
An  alloy  of  CC  parts  of  copper  with  50  parts  of  zinc 
prepared  ;  to  it  arc  then  added  varying  proportions  of 
more  of  the  following  : — 85  parts  of  copper  with  I 
of  either  ferro-manganese   (spiegeleisen),  feiWMncJ 
ferro-tungsten  ;  or  85  to  80  parts  of  copper  with  15 
parts   of   aluminium  ;  or    40  parts  of  copper  ■its 
nickel  and  10  of  tin.     The  addition  of  from  1  to  2  pi 
of   tungsten  in  the  form   of  phosphide   is   useful, 
tungsten  tends  to   impart  a  gold  like  colour  to  tl" 
and  to  reduce  its  liability  to  tarnish.     A  good  alloy  I 
made  by  mixing  116  parts  of  the  copper-zino  mixtu 
20     of    the    copper-aluminium,    3    of    the    coppet 
manganese,  and  2  of  the  nickel-tin-copper  alloy.—1 
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m  and  Processes  for  the  Production  thereof.  II.  II. 
ike,  London.  From  W.  E.  Simonds,  Canton,  Connecti- 
i,  U.S. A.     Eng.  I'at.  8904,  April  30,  1901. 

ensure  uniformity   of  product  in  the  manufacture  of 

inese  steel,  or  manganese-iron  alloys,  and  to  produce, 

if  I  |uire<l,  a  combination  of  toughness  ami   hardness,  the 

inganese  should  be  melted  before  mixing  with   the 

r.  .mil  should  he  kept  in  the  fused  condition  for  at  least 

ir,  anil  preferably  for  from  2i  to  5  hours.  It  is  then 
•Id  with  the  melted  iron  or  steel  and  at  once  poured  into 
..  ,ls,  as  usual.  The  proportion  of  manganese  must  exceed 
.  •  cent,  but  may  reach  20  percent.;  that  of  carbon 
I  range  from   ()'S5  to  0*95  per  eeut.,  the  proportion  of 

amisation  usually  increasing  with  tho  percentage  of 
uiese.  The  iron  or  steel  should  be  melted  in  the  open 
*•!  h,  the  ferro-mauganese  shoald  be  kept  fused  under  a 
v  cover  of  slag  and  at  the  lowest  temperature  possible. 

— W.  G.  X. 


XL-ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURGY. 

{A .)— ELECTRO-CHEMISTRY. 

I   and  Sodium  dissolved   in  Liquefied  Ammonia  ;    Con- 
■  'II  of .     E.  Legrand.    Eel.  filect.  26,  88— 98. 

article  is   composed  of  extracts  from   a  dissertation 

,  to  the  Faculty  of  Sciences  of  Paris,  June  22,  1900. 

'hi  author    made    experiments    as    to    the    conductivity 

|    different    suits    (especially    chlorides,   iodides,   and 

itil  s)  dissolved    in    liquefied    ammonia.     The    method 

Id  d  cousisted  in  passing  a  current  through  the  liquefied 

to  nia  solution  in  series  with  a  megohm  resistance,  and 

jd]  ring  the  potential  difference  at  the  terminals  of  the 

»j  nee  with  that  near  the  two  electrodes  of  the  electrolytic 

■II  or  the  latter  "calomel  electrodes"  were  used  with 

io  1  in  place  of  water  to  prevent  freezing.     The  electrolyte 

i-  ,oled  by  adding  solid  carbon  dioxide   to  a  bath  of 

<:•  e.     It  was  found  that  the  resistances  of  the  solutions 

I   ,osi;ivc  temperature  coefficients  similar  in  magnitude 

I  iie  observed  with  aqueous  solutions  at  about  51°  C. 

tte  jlecular  conductivities  do  not  show  any  tendency  to 

u|  i  limiting  value  with  increase  of  dilution,  and  cannot 

fjuulated  as  the  sum  of  two  quantities  representing  the 

n<  tivity  of  two  ions. 

T  author  also  determined  the  conductivity  at   —30°  C. 

B  ures  of  ammonia  and  water  in  different  proportions. 

I  conduction   observed  with   solutions    of  sodium    in 

ik  d  ammonia  is  probably  electrolytic,  since,  although  the 

'     passes  without  any   marked    deposition    on    the 

•  tea,  without  liberation  of  gas,  and  with  only  slight 

in '  polarisation,  yet  the  conductivity  increases  with  the 

ire.— A.  S. 


Sulphate  and  Sulphuric  Acid;  Electrolysis  of  a 

.     II.  J.  S.  Sand.     Phil.  Mag.  1901,  [1], 

'9. 


ihor  shows  that  hydrogen  is  set  free  from  a  not  too 
'rated  acid  solution  of  copper  sulphate  by  compara- 
'  iw  current  densities,  and  he  proves  that  this  is  in 
i  ace  with  the  theory  that  hydrogen   is   not  evolved 

h  a  solution  until  the  concentration  of  the  copper 
Fl-ticaUy  falleu  to  zero  at  the  electrode. 
I  umla  is  given  which  has  been  deduced  for  the  con 
fj>u  at  the  electrode  iu  a  solution  of  a  single  salt  from 
ijhe  metal  is  being  deposited   under  the  conditions  : 

the  solution  is  contained  in  a  cylindrical   vessel 

m  by  the  electrode ;  (2")  that  no  convection  currents 

r;ind  (3)  that  the  diffusion  of  the  salt  obeys   Fick's 

port  values  being  constant.    This  formula  can 

:    the  basis  of  a  method  for  roughly  determining 

co-e  Bcients. 

uula  cannot  he  given  in  the  case  of  mixtures,  but 

r  the  concentration  may  be   calculated  from  the 
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where  c  and  c»  are  the  concentrations  at  times  t  and  o,  i 
being  the  current  density  in  amp.'' res  per  sq.  cm.,  n'  being  the 
transport  value  of  the  cation  <  'u  in  the  solution,  and  K 
being  the  diffusion  coefficient  of  tho  salt.  The  author's 
experiments  show  that  (1)  hydrogen  always  appears  at  tho 
electrode  in  an  acid  solution  of  copper  sulphate,  in  which 
no  currents  of  liquid  are  Mowing,  between  the  limits  of  time 
calculated  for  the  concentration  to  fall  to  zero  ;  and  (2) 
the  time  when  it  appears  differs  only  slightly  from  that 
calculated  from  the  above  equation.  The  ratio  of  the  two 
constituents  given  off  at  the  electrode  is  influenced  to  a  very 
considerable  extent  by  convection  currents,  effective  stirring 
in  one  case  causing  the  disappearance  of  hydrogen,  where 
it  would  otherwise  have  presented  over  60  per  cent,  of  the 
equivalents  carrying  the  current  from  the  solution  to  the 
electrode. — A.  S. 

Perchlorales ;  Electroh/tic  Production  of .     F.  Win- 

teler.  Zeits.  fur  Elektrochem.  1901,  7,  [47],  635— 642. 
SODIUM  chloride  solution  was  electrolysed  by  various 
methods,  but  a  primary  formation  of  perchlorate  could  not 
be  observed  so  long  as  a  large  quantity  of  chloride  was 
present  in  the  solution.  This  applies  both  to  hot  and  cold 
solutions. 

Solutions  of  sodium  chlorate  were  submitted  to  electrolysis 
in  order  to  ascertain  the  influence  of  concentration  of  the 
electrolyte,  current  density,  temperature,  and  nature  of  the 
electrode. 

The  experiments  showed  that  the  concentration  of  the 
chlorate  has  no  important  influence  on  the  current  efficiency, 
provided  that  the  concentration  does  not  fall  below  a 
minimum  value,  namely,  8  per  cent. 

The  influence  of  current  density  on  the  yield  of  per- 
chlorate with  a  20  per  cent,  solution  of  sodinm  chlorate 
was  determined  with  the  following  results  : — 


Tem- 

Amperes per  Square  Decimetre. 

perature. 

I 

2-5. 

5.              10. 

20. 

40. 

Per 

Per 

Per 

Per 

Per 

Per 

0  ('. 

Cent. 

Cent. 

Cent. 

Cent. 

Cent. 

Cent. 

60 

68 

78 

90 

20 

20 

70 

92 

50 

5 

.. 

40 

70 

80 

5 

.. 

5 

22 

35 

The  yield  of  perchlorate  is  greatly  diminished  by  rise  of 
temperature.  Between  20°— 50°  C.  the  diminished  yield  of 
perchlorate  is  probably  due  to  the  instability  of  the  chloric 
acid  produced  at  the  anode. 

I'sing  platinum  anodes  it  was  found  that  a  lower  yield 
was  obtained  when  the  anode  was  covered  with  a  deposit  of 
platinum  black.  With  a  current  density  of  5  amperes  at 
20'  C,  a  bright  anode  gave  a  yield  of  70  per  cent.,  whilst 
with  a  platinised  anode  the  yield  fell  to  50  per  cent.  Simi- 
larly, at  80°  C.,  the  yield  with  a  polished  anode  was  35  per 
cent.,  and  with  a  platinised  anode  7  per  cent. — J.  S. 

X •  tro  Compounds;  Electro-chemical  Reduction  of /„ 

the  corresponding  Amines.     K.  Elbs  and  F.  Silbermann 
Zeits.  fur  Elektrochem.  1901,  [44],  589—591. 
With  reference  to  the  patents  of  Boehrioger  und  Soehne 
(this  Journal,  1901,  893—894,  and  1901,  118  and  259),  the 
authors  describe  their  own  work  on  the  same  subject. 

By  substituting  dilute  alcohol  as  the  solvent 'for  nitro- 
benzene, they  find  that  a  very  good  yield  of  the  simple 
amines  is  obtained,  and  that  by-products  such  as  benzidine 
can  be  avoided.  By  simple  evaporation  of  the  cathode 
liquor  (or  by  distilling  off  the  alcohol)  the  sulphates  can  be 
prepared  in  an  almost  pure  condition. 

As  an  example  they  quote  the  preparation  of  aniline 
sulphate  from  nitrobenzene.  A  lead  sheet  is  employed  as 
anode  in  a  solution  of  sulphuric  acid  of  1*1  sp.gr.  Tho 
cathode  cousisted  of  a  perforated  lead  plate,  20  x  25  cm 
contained  in  a  solution  composed  of  20  grms.  of  nitrobenzene' 
150  c.c.  of  alcohol,  and  125  c.c.  of  dilute  sulphuric  acid  of 
1  -2  sp.  gr.    The  cathode  current  density  was  3—6  amperes 
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1  .  ill?  temperature  being  between  60°  C.  and  the 
point.     The  initial  E.M.F.  of  If  v.. Its  sank  finally 

■  ••Its. 

tration  with- sodiam  nitrite  a  yield  of  about  90  per 
cent  if  ;hi'  calculated  amount  of  aniline  was  obtained  alter 
26—87  ampere  hours  bad  been  supplied.  Alter  distilling  off 
the  alcohol,  and  bj  further  evaporation,  if  necessary,  19  5— 
20"  j  gnus,  of  crystallise  I  aniline  sulphate,  corresponding  to 
a  vield  of  86 — S7  per  cent,  of  the  theoretical.  was  obtained. 
Urtho-  and  nieta  -  nitrotoluene  behave  in  a  similar 
manner. — .'   S. 

Electrolytic  Phenomena  at  the  Interface  between   two  Sol- 
vent*.   K.  II.  Riesenfeld.     Zeiis.  fur  Blektrocnem.  1901, 

7,  -»:  .  648  -( 
Phenol  containing  a  coloured  electrolyte,  namely,  potas- 
sium iodide  solution  saturated  with  iodide,  was  placed  in 
the  bend  of  n  1"  tube.  The  limbs  were  then  charged  with 
an  aqueous  solution  of  the  same  electrolyte,  anil  a  current 
1  through  the  system  by  means  of  two  platinum  wires 
dipped  into  the  aqueous  solution.  The  colour  became  darker 
at  one  interface  and  lighter  at  the  other.  By  measuring 
the  change  of  concentration  in  the  electrolyte  surrounding 
the  cathoilc,  the  transport  number  for  K  I  in  phenol  can  be 
ascertained.     The  result  obtained  wasO-SI. — .T.  S. 

(,'arhoit  Dioxide;  Decomposition  of ,  when  submitted  i>> 

Electric  Discharge  at  Low  Pressures.     J.  X.  Collie. 

mult  i-  II.,  page  696. 

Alkali;  Electrolytic  Production  of .     G.  Adolph. 

.s'e.  under  VII.,  page  715. 

Bleaching  Liquor;   Electrolytic  Preparation  of . 

under  VII.,  page  715. 

Ketones;  Electrochemical  Reduction  of .     K.  Elbs. 

Set  under  IV., page  700. 

Benzidint  .    I   ■     rob/tic  Production  of ,     W.  Lob. 

See  under  I\  ..page  700. 

PATENTS. 

Water  or  other  Liquid ;  Extraction  of —,  from  Mineral, 
Vegetable,    and  Animal  Substances.     [Electro-osmose.] 
G.   B.  Sehwerin.   Munich.     Eng.  Pat.   12,431,   July  10, 
1900. 
The  material  in  a  state  of  suitable  disintegration  is  kept  in 
close  contact   with  both  electrodes,   while  under  the  action 
•  if  the  current,  and  the  fluid  is   made  ti  from  the 

i  vc  electrode.  The  apparatus  consists  of  a  box  sub- 
divided or  not,  in  compartments,  and  provided  with  a 
bottom  permeable  to  liquid,  and  constructed  wiih  a  con- 
ductor oi  electricity  to  serve  as  a  negative  electrode,  the 
positive  electrode  being  constituted  by  a  metal  plate  or 
plates,  chain  or  chains,  and  the  like,  placed  upon  the 
material  filling  the  box.  For  continuous  working  two 
co-axial  metal  cylinders  are  arranged  on  each  other,  and 
serve  a*  positive  and  negative  electrodes,  the  latter  of 
which  is,  and  the  former  may  be,  permeable  to  liquid.  .V 
rotary  conveyor,  consisting  of  a  feeding  screw  provided 
with  obliquely  arranged  deviating  plates,  is  placed  in  the 
annular  space  between  the  electrodes,  to  cause  the  substance 
to  pass  through  it  from  the  inlet  opening  to  the  outlet  one. 
— G.  II.  B. 

Soda  and  Chlorine  by  Electrolysis  of  Chloride  of  Sodium  : 

Apparatus  for   lite   Production  of ,    the    Invention 

being  also  applicable  for  the  Production  of  Potassium, 
im,  Aluminium,  or  other  Metals  of  the  same  class. 
H.  A.  Cobn,  Paris,  and  B.  Geisenberger,  (  bfine-Bourg, 
.Switzerland       Eng    Pat.  6*12,  April  4,  1900. 

10  tic  soda  i-  separated  from  a  mixed  solution  of 
caustic  soda  and  chloride  of  sodium  produced  by  electrolysis, 
hi  i  rystaUising  it  out  directly  as  produced  in  the  electro- 
lysing tank  by  cooling  the  solution  either  before,  during,  or 


after  the  electrolysis.  Means  are  provided  for  effecting 
removal  of  'lie  caustic  soda  as  fast  as  pro  la  el,  and 
eliminating  tin-  chlorine  without  contact  with  the  caustic sc I 
Potassium,  sodium,  or  even  magnesium,  aluminium,  or  oil 
metals  of  the  same  classes  may  he  produced  In  B0 
lowering  the  temperature  as  to  render  them  passive, 
prevent  oxidation  or  entry  into  other  combinations  will 
prejudicing  the  electrolytic  action. — G.  II.  B. 

Nitrogen  Compound!  | ..'»"<>._.,  .V..O;.  ,vcj  />u/«  Ati 

Nitrogen;       Manufacture     of .      [Electric      .1 

J.  Y.  Johnson,   Glasgow.      From   the    Atmospheric  II 
duels  Company,  Jersey  City,  U.S.A.     Eng.    Pat  8 
April  22,  1901. 
('.  mm  \ns  of  nitrogen  and   oxygen  arc   produced  by  I 
posing  a    mixture  of   the  gnscs   to  the  action  of  an  tic* 
are    in    sullicieiit    volume,   and    with    snlhcient    r;i] 
renewal,  to  carry  away   the   products   of  the  are    am!  i 
prevent     dissociation.       The     arc    is    maintained    at    j 
minimum  volume  sufficient  to  prcveDt   its   breaking,  aol 
repeatedly  interrupted   and  re-established,  which  sets  u  r 
the    circuit,   induced   counter   electromotive   forces  tl 
resist    rapid  increase  of  current.     The  combinatioa  of  a 
gases   is  effected  in  a  receiver  in  which  are  terminals,  I 
means  are  provided  for  passiug  a  current  of  tie   n 
through   it.  and  for  delivering  an   electric   current  ol 
potentials  at  the    terminals   to   form    an   arc  of   in 
volume   which    can    be   automatically    elongated 
breaks.     There  is  an  elee-tric  energising  circuit  ad 
deliver  increased   current   in  response   to   decreased  r 
ance,  and  a  plurality  of  nitrifying  devices  are  com 
it  through   induction   devices,  including  terminals   I 
which  arcs  arc  established  by  the  energy  of  the  cir 
which  can  he  repeatedly  elongated  and  interrupt!'  I 
the    air   has   been  exposed  to   the  electric   arc,  thi 
gases   arc    cooled   .sufficiently    to    condense    the    t 
nitrogen  tetroxide,  which  is  separated  arid  collect 
which  the   remaining  gases  are  further  cooled  to  cone  ft 
the   nitrogen   trioxide,  which  is    then   also  separated  ,i 
collected.     The  apparatus  for  this  process  couipri- 
for   refrigerating   and  removing  moisture  from  thi 
nitrifying  apparatus  and   supply  connections  to  it  I 
refrigerating  means,  delivery  connections  from  the  n 
apparatus,    and  a   cooler   connected   to    both    sup] 
delivery  connections  adapted  to   cool  the  nitnli. 
mean-  of  the  refrigerated  air.—  ti.  II.  1!. 

Secondary  Batteries  discharging  Heavy   Current 

strurlion    of    Plates     for .       J.     Gai 

Italy.     Eng.  Pat.  10,375,  June  6,  1900. 
A   plate  for  electric  accumulators  is  claimed,  hat 
form  of  a  box  made  of  highly  autimonious  lead,  | 
by  melting  and  remelting,  and  subsequent  rolling.    I 
plate  is  pierced  all  over  with  small   holes  and  bent 
ribs,  and  is  closed  at  the  top  and  bottom.     The 
with  dry  granulated  protoxide  of  lead,  which  is  trantfo 
into  metallic  lead  under  the  influence  of  the  clectri 

-J.  C. 

Electric     Buttery     Compounds,    Impts.   in . 

menberg,  Jim.,  Wakefield,  State  of  New   Vork.   1    I 

Eng.  Pat.  11,571,  June  26,  1900. 
A   cOMi'uixi)   is  claimed,  composed  of  a  chlori'l 
chlorate  of  the  metals  of  the  alkalis  or  alkaline  earth  " 
sulphate  of  aluminium. — J.  C.  R. 

Accumulators,    Impts.    in .      G.   de   Holl- 
and F.  Gueugnon,  Paris.     Eng.  Pat.  19,6H0,  Nov.  8,    I 

The  claims  arc  ( 1  >  f or  an  electrode  formed  of 
frame  of  aluminium  enveloped  with  a  thin  sheet  ol  k' 
such  a  manner  as  to  form  a  diaphragm,  such  diaplp 
being  perforated   and  provided   upon   both  face- 
forming  a   br  tsh,  which  is  coated  with  lead  oxi 

.    (2)   the   combination  of  an  elec 
above,  with  a  perforated  box  of  ebonite,  celluloid,  Ol 
insulating  material;   (3)  a  cathode  forme 
tank  suitably  divided  into  compartments  and  ' 
inside  with  a  layer  of  "  porous  or  other  lead" ;  (4  )  '"  ' 


1901.] 
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.iliil  aluminium  insulated   the   one    from  another  to 
nt  detachment   of   oxide;  and  the  use  of  sawdust  or 
ler  for   the   purpose   of   renderiug  the    liquid 
ante  unmohile.     .I.e.  II, 

itithj  and   Steam   Packing  Substance,   ichich 
,-,    Water-,    and   Acid- resisting,   and   Process    of 
tmfacturing  same.     .1.  Stoeker  and  H.  Zander,  both 
Eng.  Put.  5336,  March  13,  1901. 

laini  is  for  "  a  process  for  making  a  substance  which 

let  against  electricity   and   heat,  and   is   fire,  water-, 

and  damp-resisting,  by  the  use  of  caustic   potash, 

calcined   magnesia,   and    soapstone,  characterised  hj 

,,  chloride  of  calcium,    and  a  greasy    material   (prc- 

|v  carniiuha  wax)  being  added   to   the   above-numed 

I  nccs    ill    such    a    way    that    the    borax   is    added    to 

1  xtnre  of  caustic   potash  solution   and  grouuil   soap- 

i1  in   eider  to   fully  dissolve    the    latter,  and  alter   rue 

(•e  has  been  allowed  to  stand  a  long  time  with  exclu- 

f  air,  the  aluui   and  magnesia   are    added,   and  the 

uJ  e  allowed   to  dry,  chloride   of   calcium  and    grea 

■■then  mixed  therewith,   and  finally   the   mass  heated 

-dl'essed."      The  material   is   stated   to   be   capable    of 

■  worked   into   various   forms,    is    plates,    tubes,   bars, 

■  ■i  of  granite,  marble,  slate,  and   tile    like,  and    into 
•m  xl  compounds. — E.  S. 

a | :  Apparatus  for  Use  in   the   Purification  of . 

I  t.  Lake,     from   .1.  M.  A.  Laconime  and  W.  Lauder. 
Pat.  7,806,  1901. 

See  under  XVIII.  Br,pffge  739. 

(£.)— ELECTRO-METALLURGY. 

I   Iroh/tic  Refining  in  the  United  States.     T.  Ulke. 
Elect.  Rev.  1901,  38,  85  and  101—103. 

I  are  now  11  electrolytic  copper  refineries  in  the  United 
I  with  an  estimated  total  output  of  579  tons  per  day, 
-  lied  that  1 9,-tOu,000  oz.  of  silver  and  174,000  oz.  of 
J  -annum  are  recovered  from  the  slimes  of  the  copper 
i  vats.  At  the  Raritan  Copper  Refinery,  I'erlh- 
ii  .  automatic  machinery  is  used  for  moulding  the 
>d|  and  the  costs  of  refining  have  been  reduced  to  less 
*e  lols.  per  ton  of  auocie  copper. 

I  docbius  process  for  the   electrolytic  refining  of  dore 

carried  on  at  three  works,  the  total  output  being 

M'd  at    160,000  oz.    of  silver   per  day;  the  cost  of 

I    'Iocs  not  amount  to  more  than  20 — 33  c.  per  100  oz. 

■  silver.     Electrolytic  refining  of  gold  bullion  by  the 
I  II   process  is  being    carried  on    at  the   US.   Mint, 

■  pbia,  the  output  being  estimated  at  1,000  oz.  per 

o. 

rtrolylic  Copper  Refining  Plant  at  Anaconda. 
Engineer,  1901,  37,  186—187. 

MumoN  of  the  plant  in  use  for  the  refining  of  crude 

Ho  the  form  of  anode  plates  containing  99  •  6  percent. 

i.i  The  refining  is  carried   on   in  l,40O  lead-lined  vats, 

,  which   measures    8  x  5  x  3i  feet  deep,  and  holds 

res  of   copper   sulphate   solution.     The  solutionis 

i  continually  through  the  vats  by  means  of  pumps. 

naintained  at  a  suitable   temperature  by  means  of 

•   icatiog  vats,     'the  condition  and  strength   of  the 

•    are  checked  by  daily  chemical  tests.     The  vats 

iics  of  200,  the   positive   bus-bars  of  one   vat 

-   ntinued  as  negative   bus-bars  over  the  vat   next  in 

;  ach  vat  contains  19  sets   of  anode  plates  and 

i  cathode  plates,  and  requires   an   E.M.F.  of  0-3 

irrent  of  4,000  amperes ;  the  current  density 

per  square  foot  of  anode  area.     The  electrodes 

■  lies   apart,   and   the   vat,   when    charged, 

lb.  of  auoiie  copper;  the  anodes  are  renewed 

The    cathode    sheets   are    prepared    by 

pper  electrolytically  upon  copper  sheets  coated 

and  paraffin.     After  24  hours  the  sheets  are 

»   rom  the  backing,  and  are  used  as  cathodes  in  the 

1    -its.— A.  S. 


1'  ATI-;  NTS. 
Brass,  Copper,  and  other   Metallic   Objects,  Encaustic  or 
other  Tiles  or.  China  or  Porcelain  Ware)  Colouring  or 
Decorating  .      I).  Sinclair,   Coalbrookdale.      Eng. 

l'at.  10,977,  June  16,  1900. 
1  OTDESOENT  or  colour  effects  are  formed  on  metallic,  fictile, 
or  other  objects  capable  of  withstanding    a    consid 
degree  of  heat,  by  forming  a  chemically  conducting  c 
metallic  Burface  on  them,  if  that  be  other  than   copn 
coating  it  with  a  cupreous   layer,  placing  it  on  the  am  de  "I 
an  electrolysing  bath  having  for  the  electrolytes  mixta    o 
caustic  alkali,  litharge,  and    water,  to  which  has  1 1  en    elded 
a   solution   of  copper,  and    submitting   it    to   the   electric 
current  until  the  requisite  thickness  of  layer  is  obtained, 
and  then  drying  and  heating.      Portions  of  the  articles  may 
be  protected  with   varnish  during  the  electrolytic  process, 
whereby  two  or   more   different   tints   arc    obtained  on    thi 
same  pattern,  and  a  translucent  coating  of  oxide  of  lead  (or 
oxide  of  lead  and  cooper)  of  varying  thicknesses  is  formed. 

— G.  H.li. 

.ilnminium  ,•   Process  for  ihc  Purification  of .     W.  Ii. 

Johnson*  Liverpool.  From  the  Pittsburg  Redaction  Co., 
Pittsburg,  Pa.,  U.S.A.  Eng.  l'at.  8153,  April  20.  1901. 
Tun  aluminium  is  supported,  in  the  fused  condition,  in  a 
carbon  tray,  in  a  bath  of  fused  sodium  fluoride  or  other 
suitable  material.  The  aluminium  is  then  connected  up  as 
an  anode  in  the  bath,  whilst  the  walls  of  the  containing- 
vcsscl  form  the  cathode,  a  current  of  20  —  30  amperes  per 
square  inch  of  aluminium  anode-surface  being  used  for 
electrolysis.  When  the  process  is  properly  conducted, 
impurities  such  as  iron  and  silicon  remain  at  the  anode, 
whilst  the  more  electro-positive  impurities,  such  as 
magnesium,  dissolve  at  the  anode,  but  are  not  re-deposited 
at  the  cathode. — W.  G.  M. 

Metals  or  Allans  fir  Lithographic  Purposes!  Process  oj 

Electrolytically      Preparing .       (J.    U.     Strecker, 

Darmstadt,  Germany.     Eng.  Pat.  6701,  April  iO,  1900. 

The  inventor  refers  to  his  U.S.  Patent  Xo.  516,328,  of 
March  13,  1894,  wherein  he  has  described  a  process  of 
preparing  aluminium  plates  for  lithographic  printing  by 
treatment  with  acid.  The  objectionable  feature  of  the 
invention,  viz.,  the  liberation  of  hydrogen  gas  on  sub- 
jecting the  plates  to  acid  or  other  corrosives,  is  relieved  in 
the  present  invention,  the  characteristic  feature  of  which 
consists  in  employing  the  electrolysis  of  aqueous  salt 
solutions  for  the  production  of  insoluble  salts  in  the  form 
of  a  facing  upon  metal  plates.  The  object  of  this  facing  is 
to  attract  and  retain  water  on  the  cleaned  metal  provided 
with  a  lithographic  transfer  or  drawing. 

The  first  claim  is  for  a  process  of  coating  metal  printing 
plates  of  the  lithographic  system  (including  plates  made  of 
alloys)  with  a  water-retaining  layer,  before  or  after  the 
application  of  the  drawing,  and  removing  water-retaining 
layers  from  such  plates,  for  cleaning  purposes,  characterised 
by  the  employment  of  electrolysis  in  such  a  manner  that 
the  plate  to  be  treated  constitutes  one  electrode,  and  the 
electrolyte  is  formed  of  a  substance,  the  ion  of  which 
going  to  the  electrode  is  capable  of  producing  with  the 
metal  of  the  plate  a  layer  which  may  directly  serve  as  a 
water-retaining  layer,  or  which  may  be  converted  into  such 
a  layer  by  further  chemical  treatment,  the  electrolysis 
being  capable  of  reducing  or  partially  dissolving  the  sub- 
stance of  the  water-retaining  layer. — .1.  C.  1!. 

XII -FATS.  OILS,  AND  SOAP. 

II '.,  'nut  Oil  tram  .luglans  Nigra,  I..     L.  V.  Kebler.    J. 
Franklin  Inst.  1901,  151,  [5],  394—395. 

(  Or,  of  walnuts  is  chiefly  used  by  artists  for  paints,  as  it 
dries  into  a  varnish,  which  is  le-s  liable  to  crack  than 
linseed  oil  "■  arnish.  Pure  cold-pressed  black-walnut  oil  is 
limpid,  of  a  straw-yellow  colour,  po-sesses  a  pleasant 
agreeable  walnut-like  odour  and  taste,  becomes  turbid 
at  12  (,'.,  has  a  specific  gravity  of  0-9215  at  15°  C. : 
saponification   value,    190-1 — 191'5;    acid   value,  8*6—9; 
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Helu  _   11  :    Reichert-Meissl    value,    IS 

•4— 149-7;  melting   point   of   fait)    aci  Is. 

r.  T. 

/"ci(  :  Apparatus  for  tht  Determination  <>/ . 

II.  ,1.  Wheeler  and  B.  L.  Hartwell. 
under  \XI  11  .  /■  ige  753. 

Vegetable    Oils,  Heated;  Detection  of in  other  Oils. 

M.  Tortelli  and  1!   Buggcri. 

S     under  XXIII.,  page  753. 

Modification  of  Milliav's  Reaction  for . 

I.     \rmiini. 
S     roider  XXIII..  /•  tgi  752. 

PATENTS. 

Si.ap:  Manufacture  of ■ .     A.  Merry,  Liscard,  Chester, 

an.lJ.  II.  Noble, Liverpool.     Eng.  Pat.2372,  Feb.  6,  19(H). 

\  CORDING  to  this  patent  a  solution  of  an  alkali  salt  is 
sed,  and  the  liberated  alkali  received  by  an  emul- 
sion of  oil  or  fat,  with  waler  or  strain,  the  resulting  soap 
paste  being  afterwards  boiled  in  the  usual  way.  Special 
claim  is  also  made  for  a  submerged  electrolytic  cell  in 
connection  with  thi-  process.  In  thi-  the  electrolyte 
-  utionof  a  salt"i  and  anode  are  contained  in  a  porous 
cell,  whilst  the  cathode,  consisting  of  a  pervious  material, 
such  a>  wire  gauze,  surrounds  the  porous  cell.     The  whole 

spended,  either  partially  or  wholly  immersed,  in  the 
soap  pan,  in  which  the  contents  are  brought  into  a  slate 
of  emulsion  by  mechanical  agitation  or  by  means  of  a  jet 
of  steam  it  air.  Means  are  provided  for  collecting  the 
liberated   halogen,   and  for   circulating  and   renewing  the 

rolyte.— C.  A   M. 

Deodorising,    Washing,  or  Bleaching  Agent;    Process  of 

Manufacturing .     M.   Depangher,   Trieste,    and   V. 

1  r.  Pontini,  Trieste.  Eng.  Pat.  20,023,  Nov.  7,  1900. 
Tiil  compound  claimed,  is  prepared  by  allowing  a  saturated 
aqueous  solution  of  "soda"  (sodium  carbonate)  to  crystallise, 
and  adding,  duriDg  the  crystallisation,  a  solution  of  rosin 
in  a  mixture  of  cresol  and  ether,  in  certain  specified 
proportions. — C.  A.  M. 

Soap:    Xeic   ami    hnproced .     C.    Allworth,    London. 

Pat.   11,053,  dune  21,1900.     (Under  sec.   2,  Pat. 
Act,  1888.') 
Ci.  mm  is  made  for  the  use  of  from  1  to   25  per  cent,   of  pot- 
assium permanganate  with  the  ordinary  ingredients  of  soap. 

— C.  A.  M. 

Cotton-seed  Hulls;  Treatment  of ,  and  obtaining  certain 

l    eful   Products  therefrom.     J.  C.  W.  Stanley.    Kug. 
Pat.  22,954,  1900. 

See  under  V.,  page  7H>. 

FiKitl  tar  Annua1* :   Treatment  oj  <  'otton  Pods  or  Shells  for 

the   Manufacture  of .     M.  Phillips  and   ( ).  Miille-. 

I         Pat.  9649,  1900. 

•ah,  XVIII. A., page  738. 

XIII.-PIGMENTS,  PAINTS;  RESINS, 
VARNISHES;  INDIA-RUBBER,  Etc. 

(4.)— PIGMENTS,  PAINTS. 

Zinc  White;  Use  of in  Place  of  Whit',  Lead  for  Oil 

tiling.     A.Livache.     Comptes  Bend.  1901, 132,  1280. 

In  compounding  an  oil  paint  from  a  unit  weight  of  pigment, 
the  tot  il  ,|uamity  of  oil  taken  i.e.,  !!,■■  oil  in  the  "  ground  " 
product  plus  that  added  in  "  mixing  ")  should  be  in  inverse 
proportion  to  the  specific  gTavity  of  the  colouring  mailer. 
Thi>  rule  erved,  there  is  no  difference  in  covering 

I   between  zinc  white  and  white  lead;  for  both  calcu 
latino  and  experiment  show  that  as  the  weight  of  pigment 
•  ,  face   v.ith  such  a   paint  varies  directly 


with  the  density  of  the  pigment,  it-occupies  the  same  v, 
on  the  surface  however  it  be  composed.  Addition  of 
cent,  of  a  siccative  will  cause  a  zinc-white  paint  toe 
the  lime  thai  is  practically  desirable,  withoul  pennittii 
pigment  to  Income  in  the  least  yellow  in  appeiraoc 
suitable  drier  is  the  resinaie  of  manganese,  which  i, 
powerful,  and  dissolves  completely  iu  cold  oil. 

The  chief  agents  in  producing  plumbism  among  pa 
are  lead  stoppings  and  primings,  which  remain  iu  c 
with  the  flesh  tor  a  long  time,  and  sometimes  have 
rubbed  down  (pumiced)  dry,  yielding  much  dust.  I 
paring  such  materials  the  above  rule  holds:  the  prop 
bj  volume  of  the  solid  matter  in  the  composition 
constant.  The  adhesiveness  of  a  stopping  depends  I 
on  the  porosity  of  its  pigment,  and  the  solid  nutter  i 
employed  as  an  excipient  for  the  oil.  Whiting  is  di 
in  porosity,  hut  precipitated  chalk  is  exceptionally 
and  finely  divided  ;  therefore  without  the  assistance  i 
or  zinc  it  makes  a  perfect  stopping.  Zinc  white  < 
substituted  for  white  lead  in  a  stopping  with  a> 
success,    provided  the    proportion  of  pigment  is   si 

adjusted. 

Similar  remarks  apply  to  primings,  which  are  esse 
the  same  in  composition,  but  thinned  with  turpent 
suit  the  brush.  There  does  not  seem  to  be  any  disadv 
in  using  zinc  « lute  on  the  score  of  expense  ;  in  dm 
it  is  identical  with  white  lead,  even  for  external  pu 
owing  to  the  higher  proportion  of  oil,  which  rendc 
film  more  elastic  and  less  liable  to  injury  during  chatM 
temperature. — F.  II.  L. 

PATENTS. 

Heat-insulating  Paint.  .1.  Hommel,  l.os  Angeles  Mi 
t'ornia,  U.S.  A.  Eug.  Pat.  19,871,  Nov.  5,  1900.  (  d 
Internat.  Couv.,  June  26,  l'.iuO.) 

Eight   lb.   of  alum  and    1  lb.  of  glue  are  dissolve,  tl 
gallons  of  strong   boiling  vinegar,  and  when  cold     I 
of  powdered  asbestos  and  12  lb.  of   saltpetre  are  mi    jt 
One   or   more   coats   of    this    composition   are  appl   I' 
means  of  a  brush  to   any  substance,  such    as  well 
wood,    which   it    is   desired    to    protect    from   eh 
temperature,  decay,  and  danger  of  fire. — F.  II.  Jj. 

Colouring  Matters;  Impts.  in  the  Manufactu 
A.  Haagen,  Cologne,  Germany.  Eng.  Pat.  756 
1901. 

Tin;   patentee   obtains  ferro-chrome   colouring   mall 
reacting  with  iron  compounds  on  chromic  acid  or  its    - 
alkaline  solution,  or  by  adding  to  these  compou 
alkaline  earth  (including  magnesia),  ammonia 
The  products  obtained  are  basic  double  salts  similar!  a- 
iron  alums  in  composition,  the  whole  or  part  of 
acid  being  replaced   by   chromic  acid.     For   il 
precipitating  potassium  bichromate  with  sulpbal 
presence   of    potassium    carbonate,  a    product 
having  a  composition  corresponding  to  the  formula— 

4KjCrsO-3Fe2S06.14H,01 

only   a    trace   of    chromium     remaining    in    tl 
According   to    another   example,   by    reacting    with  'r 
chloride    on    potassium    bichromate   mixed    with    i 
carbonate,  the  resulting  compound  has  the  formula— 

3K2Cr2075Fe2(  >:,2Cr(_V  8ll.,<  >. 

The  yellow  chrome  iron  colour  obtaiued,  when   HUI< 
blue  colours,  yields  a  variety  of  green  shades. — T.  A. 

So  ./  from  Tar;    Process  and  Apparatus  far  thi    " 

facture  of  .     A.  liente,  Cologne,  Gentian] 

'Pat.  8995,  May  1,  1901. 
A  contini  uus  process  for  producing  soot  from  tar  ■  • 
in  passing  a  regulated  quantity  of   tar,  and  of  air 
incomplete    combustion  thereof,    into   a  cylindrical,    * 
horizontal  rotary  furnace  provided  with  au   internal  <' 
conveyer,  whereby  the  tar  is  continuo 
the  manufacture  and  a  temperature  of  1 
C.   is   not  exceeded.     In   addition   to   the  soot,  \>» 

simultaneously    produced,    and   is   delivered  thr 

outlet  tube  into  water. — R.  S. 


I.U'l.  | 
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(fl.)— RESINS,  V  A  B  N  I  si  I  i:s. 
in  Bush  Copal.     A.  Tschirch  and  B.  Niederstadt. 
\,rlnv.  der  L'harm.  239,  145—167. 

.Mowing  i-  found  to  he  the  percentage  composition 
►f  Dammara  australis.  The  portion  soluble 
a  solution,  comprising  7  :  t>.  75  per  cent,  of  the 
OODtained  kuurinic  acid,  CmHjgOo,  1">  per  cent.  : 
I  $■  kaurolic  acids,  ('19HaiOj,  48  to  50  per  cent.; 
,'lii  arid.  Cj-U3|Ooi  and  kauronulic  acid,  (',..11  ■.,' ' .. 
jr  from  20—22  p<  r  rent.  Kaurinic  acid  is  crystalline 
mbines  with  ammonium  carbonate.  The  other  resin 
ITS  amorphous,  a-  and  $■  kaurolic  acids  are  soluble 
am  carbonate,  while  kaurinolic  and  kaurouolic  acid 
solved  in  potassium  hydrate.  The  portion  insoluble 
mm  hydrate  solution  consists  of  12-5  per  cent,  of 
:  oil,  122  per  cent,  of  indifferent  resene,  and  0'5  to 
sent  of  bitter  principle.  The  essential  oil  has  the 
I  gravity  0-835  at  15  ('.,  the  greater  portion 
ig  between  156°  ('.  and  100°C. ;  it  has  a  pleasaut 
like  odour,  and,  when  freshly  distilled,  is  neutral. 
exposure  to  the  air  becomes  acid  and  quickly 
es.— J.  ().  n. 

i  n/  I', nus  Syloestris.  A.  Tschirch  and  B.  Nieder- 
stadt Archil-,  der  l'harm.  239,  167—181. 
iNentage  composition  of  the  oleoresin  of  Pinus 
is,  obtained  from  Finland  is  fouud  to  be: — Silveolic 
1 1 .,,» • , ,  1*5  per  cent.;  o-silvinolie  acid,  ( ',,11 ._.,-,( v., 
Iviuolic  acid,  CHH;40..,  together,  58  to  60  per  cent, 
icids  are  all  removed  from  the  ethereal  solution  of 
resin  by  shaking  out  with  cautic  soda,  hut  not  with 

I  potash.      Only   silveolic   acid   is   crystalline;    the 
ids  arc  amorphous.     The  former  was  isolated  by 

from  alcoholic    solations.     The    two   amor- 

ij  eids  remaining  in  the  mother  liquor  were  separated 

tment   with  alcoholic  basic  lead  acetate  solution  ; 

il    salt  of  o-silvinolic   acid   is  insoluble   in   alcohol, 

A  iat  of  /3-silvinolic  acid  is  soluble.     Silveolic   acid 

V  ortion  insoluble  in  soda  solution  contained  15  per 
volatile  oil,  and  2U  to  21  per  cent,  of  resene. 
t  f  bitter  priueiple  and  of  succinic  acid  were  present. 
till  oil  boils  between  155° — 160°  C.  It  has  the 
ii|  gravity  0-840  at  15°  C.  It  is  soluble  in  alcohol, 
rjrm,   and   ether   in    all    proportions.     When    first 

II  it  is  neutral,  but  becomes   acid  on  exposure  to  the 
I  \.  11. 

Walnut  Oil.     L.  F.  Kebler. 

See  under  XII.,  page  727. 

PATENTS. 

~>d     Vanishes]  ;     Process  for    Producing  . 

iukelmanu,   Hamburg.     Eug.   Pat.  9048,  May  16, 

for  producing  lacs  from  hard  resin,  in'whieh 
sin,  such  as  copal,  amber,  or  the  like,  is  by 
■ived  in  sebacic  acid  or  "  oil-acids  ''),  and   for 

n  the  same,  a  drying  medium,  such  as  drying   oils, 

ig  medium,  such  as  turpentine  oil,  are  added. 

I  posed  to  dissolve   any  hard  resin  in  palm  oil  or, 

*i)\  spermaceti  oil  by  agitation  at  a  moderate  tem- 
before  adding  the  linseed  oil,  &c— a  process 
a  pale  and  brilliant  varnish,  because  high  and 
'ting  of  the  resin  is  avoided. — F.  H.  L. 


1  ire :  Manufacture  of .    G.  K.  Parker,  Boston, 

1    S.A.     Eng.  Pat.  20,948,  Nov.  20,  1900. 

aneation  describes  a  composition  and  apparatus 

ig    wire    with    a    protective    varnish    which    is 

v  flexible  to  allow  the  wire  to  be   cut  into  short 

r  to  be  bent  into  small  articles,  such  as  boot-button 

Ijc.     The   apparatus  consists   of  a   set  of    guide 

"ST  bath,  and  a  sloping,  heated,drying  chamber, 

the  wire  passes,  uncoiling  from  one  hank 

'  ig  up  on  auother.    The  coating  is  prepared  by 

two  parts  of  copal  in  one  of  linseed  oil  and  one  of 


turpentine,  grinding  one  part  of  bone-black  into  eight  parts 
of  varnish,  and  finally  diluting  one  part  of  the  black  liquor 
with  about  20  parts  of  varnish.  In  the  apparatus,  pro- 
vision is  made  for  the  periodical  introduction  of  non- 
pigmented  varnish  into  ihe  dipping  bath,  as  otherwise  its 
contents  would  gradually  become  too  concentrated,  and  the 
coating  on  the  wire  be  too  thick.—  F.  II.  L. 

Electrical    Conductors    and   the    like  ,-    Insulation    of , 

and   Compounds   therefor.      H.  II.  Lake,  London.      From 
().  T.   Ilungerford,   New  York,   U.S.A.     Eng,   ['at.  9211, 

May  .'!,  1901. 

'I'hk  composition  consists  (approximately)  of  rosin, one  part  . 
s'lica,  or  powdered  kaolin,  eight  parts;  rosin  oil,  one  part. 
While  this  is  liquid,  it  is  used  to  saturate  felt,  and  the  felt, 
so  treated,  is  either  wound  upon  the  conductor  or,  prefer- 
ably," made"  upon  it.  The  claim  is  specially  for  a  flexible, 
non-striated  insulating  material F.  II.  L. 

Colophony  and  other  Soft  Resins .-  Process  for  Hardening 

.      J.    Wetter,    London.       From    the   Elektrizitiits- 

Aktienges.  vorm.  Schuckert  and  Co.,  Niirnberg,  Germany. 
Eng.  Pat.  7G25,  April  13,  1901. 

( 'oi.oi-iioxv,  with  or  without  the  addition  of  a  drying  oil, 
and  with  or  without  a  speeitlc  drier,  is  melted  and  submitted 
to  the  action  of  a  current  of  air  or  oxygen.  This  treatment 
hardens  the  rosin,  and  makes  it  a  better  substitute  for 
amber  or  copal. — F.  H.  L. 

(C.)— INDIA-RUBBER,  &c. 
PATENT. 
I  Insulating]    Material    or     Composition    applicable     for 
Various  Purposes.     A.   Nixon,   Manchester.      Eng.  Pat. 
Pat.  18,543,  Oct.  17,  1900. 

This  is  a  mixture  of  black  sulphide  of  antimony,  4  lb. : 
asbestos  powder,  6  1b.;  india-rubber  dough,  90  11,".  It  is 
moulded  into  discs,  rings,  sheets,  &c.  ;  and  finally  vulcanised 
as  usual. — F.  H.  L. 


XIV.-TANNING,  LEATHER,  GLUE,  SIZE. 

Tanning  Material ;  A  New .      Leather  Manufacturer, 

12,  [5],  82. 
Extract  of  the  bark  of  the  than  tree  has  been  used  for 
adulterating  cutch  in  Burmah  for  some  considerable  time. 
The  fact  that  this  material  contains  considerable  quantities 
of  tannin  has  until  recently  been  overlooked  ;  recent  tests 
made  at  the  Imperial  Institute  have,  however,  shown  that 
it  contains  quite  a  large  percentage  of  tannins. — M.  C.  L. 

Tunning  Liquors  ;   Purifying .    Leather  Manufacturer, 

12,  [4],  73. 

A  method  of  clarifying  tanning  liquids  (Amer.  Pat. 
671,570),  by  Albert  Thompson  and  Emile  Blin,  consists 
in  treating  the  tanning  liquid  with  a  vegeto-ulkaloid, 
preference  being  given  to  the  cinchona  alkaloids. 

The  tanning  solution,  after  evaporation  to  a  density  of 
3  to  4  degrees  Baume,  is  allowed  to  cool,  when  a  solution 
of  the  salts  of  the  alkaloids  of  quinquina  is  added,  ami  the 
mixture  strongly  agitated  for  five  minutes;  the  foreign 
'  colouring  and  organic  matters,  together  with  a  certain 
proportion  of  the  tanning  matter,  are  precipitated  together 
with  the  alkaloid,  leaving  a  clear  solution  ;  this  precipitate, 
which  contains  the  major  portion  of  the  alkaloid,  is 
separated  and  treated  with  water  acidulated  with  hydro- 
chloric acid  ;  the  liquid  is  then  filtered  and  treated  with 
a  solution  of  10  grms.  of  quicklime  dissolved  in  1  litre  of 
hydrochloric  acid,  the  alkaloids  being  precipitated  with 
the  excess  of  lime  ;  this  precipitate  is  collected  and  washed, 
when  it  is  treated  with  water  acidulated  with  sulphuric 
acid;  the  liquid  is  filtered,  and  decolorised  with  animal 
charcoal,  again  filtered,  and  neutralised  by  the  quiuine  or 
one  of  the  other  alkaloids  precipitated  by  carbonate  of 
soda  in  a  portion  of  the  liquid. 

The  inventors  show  tbat  mineral  acids  precipitate  salts 
of  lime  and  destroy  certain  properties  of  the  tanning  liquor, 
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ration.     These  a 
the  tanning  process,  since  they  favour  oxidation. 
-  i  larified   bj    ii!'  ins  "t*  mineral  acids   are 
therefore  prejudicial. — M.  (_'.  L. 

tie  Acid;   Bleaching  Skins  with .     Leather 

M  a  ufaclurer,  12,     I],  "0. 
It  is  necessary,  in  order  to  obtain  clear  •     Dg,  to 

bleach  the  leather  with  a  solution  of  acid  before  dyeing. 
Sulphuric   acid    is    usually    employed    for    this   purpoa 
there  are,  however,  mani  objections  to  it-  use.  and   lactic 
acid  has  been  generally  substituted. 

The  -kins  are  immersed  in  a  2  per  cent,  solution  of 
lactic  acid  which  is  slightly  warm;  if  the  leather  has 
tn  be  dyed  with  acid  dye-tuffs  they  may  be  applied 
immediately  after  this  treatment ;  it  is  generally  preferable 
to  wash  the  -kins  before  dyeing  with  tnosl  basic  dye- 
stuffs :  some  of  these,  however,  dye  fuller  shades  if  the 
leather  is  not  washed  free  from  acid.  Sheepskins,  if  at 
all  greasy,  generally  require  washing  in  a  dilute  soda 
solution  and  then  in  water  before  this  treatment  ;  a  little 
abnn  added  to  the  laetie  acid  solution  is  useful.  If  desired, 
the  lactic  acid  may  be  applied  to  the  leather  with  a  sponge. 

-  M.  C.  I.. 

Sheepskins)  Liminy .     Leather  Manufacturer,  12, 

[4],  70. 

StiEF.rsKiNS  intended  for  manufacturing  gloves  are  given  a 
much  longer  liming  than  other  classes  of  goo  Is,  in  order  to 
produce  an  elastic  fibre  :  this  elasticity  of  ribre  in  the  sheep- 
skins, a-  at  one  time  manufactured,  was  adverse  to  their  use 
for  boots  and  shoes.  The  sheepskin  tanned  by  the  chrome 
process  i-  non  largely  used  for  vamps  in  shoes.  The  New 
Zealand  sheepskin  i-  fine  pored,  clear  grained,  and  free 
from  barbed-wire  scratches,  often  found  in  other  sheep. 

The  liming  of  these  skins  is  a  short  one,  being  only 
sufficient  to  loosen  the  hair  aud  plump  the  skin  ;  the  lime 
i-  removed  by  means  of  acids,  in  preference  to  a  manure 
bate,  in  order  to  retain  the  natural  plumpness  of  the  skin 
and  tension  of  the  fibre.  After  tanning  by  the  chrome 
process,  the  goods  are  lightly  oiled,  dyed,  and  hung  up  to 
dry.  after  which  they  are  damped  and  -oftened  by  perching  : 
the  process  of  "  staking  "  making  these  goods  too  soft  and 
spongy  :  the  goods  are  now  dried  out  and  nailed  on  boards 
in  order  to  remove  excess  "f  stretch — XI   C.  L. 

Sheepskins}  (D'oured .     Leather  Manufacturer.     12, 

[3],  4.-.;  12,  [4].G5i   [5],  85. 
I  n.   soaking  of   skins  to   be  dyed,  eh  .;•■  in  clean 

water;  neglect  of  thorough  soaking  often  causes  unevenly 
coloured  grain,  hard  spots,  and  an  appearance  of  pin 
punctures  i>n  the  grain  surface  of  the  leather.  After  first 
soaking  fot  a  few  hour-,  the  goods  should  be  removed, 
drained,  and  placed  in  a  second  soak.  Stale  soaks  should 
never  he  used,  as  they  cause  a  loss  of  hide  substance  and 
sometime-  damage  to  the  grain;  soil  water  iuust  be  used 
in  the  soaking;  if,  however,  this  cannot  be  had.  a  little 
borax  or  sodium  sulphide  should  be  added  to  the  hard 
water.  Salted  skins  usually  require  24  hours,  dyed  skins 
iking. 
sheep-kins  tire  usuallj  limed  with  a  mixture  of  lime  and 
sulphide  of  sodium  or  arsenic,  the  liming  operation  com- 
mencing with  a  weak  lime,  the  goods  being  moved  daily 
into  a  -lightly  stronger  lime,  until  they  have  hud  from 
six  to  eight  days'  liming,  strong  limes  used  at  the  com- 
mencement have  n  tendency  to  raise  the  grain  from  the 
flesh;  skin-  intended  for  glove  leather  require  a  slightly 
longer  liming. 

After  liming,  the  -kins  require  a  thorough  drenching  in 
to  remove  the  whole  of  the  lime  j  any  lime  left  in  the 
skit,-  i     i-e-  tin  hi  to  be  hard  and  close  grained. 

The  bran  drench  I  for  removiug  the  lime, 

-    good  result;"    when    carefully   watched.     Laetie 

also  be  employed,  in  which  case  the  skins  arc 

i  solution  of  the  acid,  using  one  gallon  dissolved 

in  100  gallons  of  warm  water,  for  one  hour;    tlov  are   then 

b  am  to  rcmo  lime,  ate.,  and 

are  treated  with  a  fresh  solution  of  lactic  acid  of  the  sa 

i   thej  are  now  ready  to  be  pickled. 


The  pickling  is  done  with  a  mixture  of  sulphuric 
and  salt,  using  about  five  times  a-  much  salt  as  B 
practical  foneula  being  -2)  quarts  of  acid  and  50  lb,  o 
for  each  100  skins.  Pickled  skins  make  softer  leather 
skins  not  so  treated,  the  operation  also  removing  & 
of  lime.  The  goods  are  now  ready  far  tanning. 
I'lu  materials  employed  for  tanning  depend  upon  tl 
to  which  the  leather  has  eventually  to  be  put  ;  the  clt 
method  is  largely  used  when  the  Lather  has  to  be  ctnp 
for  shoe  and  glove  purposes.  For  light  soft  leather-  ' 
nietto  "  is  sometimes  used,  this  material  tanning  very  rat 
for  bag  lining  and  fancy  leathers,  quebracho  or  gai 
i-  usually  employed,  or  a  combination  of  two  or 
material-. 

Sheep  skins  are  difficult  to  dye,  because  of  their  g 
nature,  but   the    leather    it-elf,  owing    to  its  porous  n. 
is  readily  penetrated   by  the  dyestuffs.     Skins   tattnei 
gamhier,   quebracho,  and    similar    tannages   are   driti 
after  tanning  and  allowed  to  lie  for  some  w.vk-  in 
that   they  may  become  softer  and   mellower:  before  dau 
they    need    washing,    which    ii    best    performed  ill    a 
using  warm  water  to  which  a  little  borax  has  been  ud< 

Chrome  tanned  skins  before  dyeing  require  tuordi  it 
which  is  done  by  washing  them  in  a  warm  borax  sol  m. 
and  then  treating  with  warm  sumach  liquor;  they  . 
given  a  bath  of  tartar  emetic  solution,  washed, 
ready  to  be  dyed  ;  fustic  extract  or  a  mixture  contuD; 
fustic  extract  and  sumach  may  be  used  as  a  mordant.  Ii 
goods  are  to  be  dyed  a  dark  shade. 

The  firmness  of  sheep  skins  may  be  increased 
with  a  solution  of  potassium  ferrocv  anide.    Skins  ol  n 
size  require  2  to  3  o/,.  of  dyestuff  per  dozen. 

Vegetable  tanned  skins  do  rot  require  mordanting    » 
dyeing,  the  tannin   in  the  leather   acting  as  a   nion 
is  customary  however  to  clear  the  leather  by  treatnt 
a  solution    of   acid:   sulphuric   acid   is    often   used 
purpose    though,  unless    used    in    very  dilute   soluti 
injures   the   strength  of   the    leather  and  alters  the   ic 
of   colour;  oxalic  ae'd  lightens  the  colour  of  darl 
leather   and   removes  all   cloudy  spots   aud  sir 
acid  tones  down   the  colour  and   helps  m   proilueim 
shade.     The  colour  of  very  dark  tanned  leather  i-  Sn|  I 
by  passing  it  through  a  warm  sumach  liquor  sevel 
and  then  leaving  it  therein  for  several  hours.     Laeti  .c 
of  about   10  per  cent,  strength  may  be   used  to  ck   ii 
grain  surface  from  grease  and  to  slightly  open 
as  to  allow  the  dyestuff   to    penetrate.     If  ba 
are  to  be  u<ed,  it  is  necessary  after  this  treatment  (■  I 
the  leather  free  from  acid  before  dyeing. 

The  skius  may  be  dyed  by  simply  paddling  or  ilr.i    I 
them  in  the  dye  hath,  or  by  applying  the  dye  to  thi  1 
side  of  the  leather  with  a  brush;  when  the  paddle  I  | 
is    employed,    the     poods   should    be   paddlel   for 
30  minutes   in   each    solution  ;    in    the    case    of   In 
method  the  goods  should  be  tumbled  for   15  niiiiiitcs    i 
mordant,  aud  for  the  same  length  of  time  in  tin. 
solution. 

Colours   may  be   fixed  on   leather  by  treatment    I 
solution  of  '1  lb.  of  potassium  bichromate,  ',  gallon  >>  M 
acid,  dissolved    in    50   gallons    warm    water,    ilii-   - 
giving    a    fuller    and    more    level    appearance 
chrome  leather  is  lightly  fat  liquored  with  a  mixture 
and  oil,  to  which,  after  boiling,  and  cooling  to  I 
egg  yolk    is   added  ;  the   goods   may  be    fat  liquore  » 
1  piut  egg  yolk,  i  pint  olive  oil,  to   each   duzei 
skins    being   drummed     in    the     mixture   for 
immediately  after  dyeing. 

After  dyeing,  the  goods  are    oiled   with  a  little  m- 

oil  aud   are  then    dried   out,    moiste 1.   staked 

boards,    and    seasoned.       The    grain    of   the   skin   I 

freeing  from  greasy  matter  before   applyi 

This  may  be  done  by  well  rubbing  into  the  leather  I 

of  water,  1  gall,  of  apple  vinegar,  together  with 

of  a  few  ounces  of  bichromate  of  potash 

dried  before  seasoning.     The  following  - 

be  recommended:  2  gall-,  of  egg  albumin,  2  pints  ol 

acid,  1  oz.  of  potassium  bichromate,  and  a  small  qu  i 

oil  dissolved  in  10  galls,  of  water.     After  the  ' 

the  following  liquid  is  used:   10  galls,  water,  6  gall- '" 


i90i.]  THE   .lnEUNAL   OF   THE  BOCIETj    OP  CHEMICAL    INDUSTRY. 


731 


rinette,      Two  or  three  coats  of  the  seasoning  are 
,1.  the  leather  being   dried  before  glazing,  which  is 
implished  in  a  dark  room,  a  strong  1  ii^lit  causing  the 
lofcde.— M.C.  1.. 

.niliii '  :  Implored  Treatment  of .     Leather 

Manufacturer.     12.     [5],  89. 

n  method  patented  in  France  by  M.  Arthur 

,-  after  tanning  by  i of  the  ordinary  processes 

darter  splitting  or  buffing,  and   treated   in  a  drum 

I  culture  of  •_'',  kilos  of  alum,  'J  kiios.  of  chalk,  I  kilo,  of 

!  i.l  :i  litre-  of  water,  for  about   I  hours  ;   they  are  then 

lind  treated  with  ."i   kilos,  of  asphaltum,    ',   kilo,  of 

lissolved   in   9    litres   turpentine  or  napththa, 

sided  ('>  kilos,  of  paraffin  and  6  kilos   of  bees- 

lolved  in  boiled  linseed  oil  ;   the  goods  are  drummed 

for  4  hours,  and  are  then  exposed  to  the   air 

I.. 

J  Leather  ,•  .4  theory  about  Batinq .     Lea'her 

Manufacturer.    12.     [4]  75. 

ii  idler  when  placed  on  the   soles  of  shots  will  wear 

the  fibres  ore  soft  and  pliable. 

I  ler  to  remove  the  hair  by  the  sweating   process,  the 

|.  to  be  brought  to  a  certain  degree  of  decomposition, 

thi>  purpose  bating  is  done  ;    thus  a  hide  bated, 

is  io  a  similar  condition  to  one  after   sweating. 

onld  be  treated  like  upper  leather  hides  and 

n  ■  after  all  the  lime  has  been  removed  they 

•  ::me  condition    as    sole    leather    hides    after 

.i  •;  they   should  then  be  swollen   ill    a  sour    liquor, 

.    acids    being    preferable    to    inorganic    acids    for 

Ipoce.     Such    a  leather,  on    account    of   the    fibres 

5   i.-nc   and   soft,  should  maintain    its   solidity  after 

■  nd  be  much  improved  in  colour. — M.  C.  L. 

ol  Leather;  A  Grease  Polish  for  Dull  Black  . 

1.  lather  Manufacturer,  12,  [-1],  04. 

I  of  hog's  lard.  2  lb.  of  yellow  wax.  5  lb.  of  tallow,  and 
[| '  bone  oil  are  melted,  together  with  the  addition  of  a 
■:  the  mixture  is  applied  to  the  grain  surface 
H  toft  woollen  cloth,  and  the  leather  is  finally  wiped 
Ji  a  piece  of  clean,  dry  rag. — M.  C.  L. 

\pparatus  for  determining    the   Melting    Point  of 

of .       X.   Chercheffskv.     Chem.     Zeit., 

,25,413. 

-    wratus   consists  of  a  250  ce.  beaker  filled  about 
>t  rters  full  of  some  indifferent  liquid  such  as  refined 
S|il     Across  its  mouth  lies  a  glass  roil  on  which  the 
coiled  end   of  a  brass  wire 
is  slipped,  the  other  end   of 
the  wire  depending  into  the 
liquid,    and     being    curved 
horizontally   to    hold    little 
cubes   of    the   gelatin   jelly, 
the  melting  point   of   which 
has  to   be   determined.     A 
thermometer  hangs  with  its 
bulb  as  close  as  possible  to 
the  brass  wire.     The  jelly  is 
usually  prepared  from  equal 
weights      of      gelatin      and 
water ;  when   it  has  solidi- 
fied, it   is   cut   into    blocks 
about  5  mm.  long  and  wide. 
These    are   threaded   on    to 
the   wire   without  touching, 
and      the      melting      point 
arrives  when  they  lose  their 
rectangular  form.    For  exact 
work    the    beaker    may   be 
supported  on  pieces  of  cork 
r  beaker,  as  illustrated ;  the  interspace   being 
•■er.     The  same   apparatus    may  be   used   for 
r  the  melting  points  of  wax  and  fits,  charging 
■caKer  »  nh  a  suitable  liquid  such  as  water. 

— F.  H.  I,. 


g 
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PATENTS. 
Spent  Tun,  Peat,  and  Similar  Substances;  Production  of 

Combustible  Gases  from .     B.  Harrison.     Eng.  Pat. 

3429,  Feb.  -21,  1900. 

See  under  II.,  page  097. 

Skins,  Fairies,  Cotton,  Wool,  or  other  Substance  ; 
Machine  for  a  Method  of  Dipping  and  Dyeing.  W. 
Ruttenau  and  G.  Ilahlo.  Eng.  Pat.  [3,027,  July  I  I 
1900. 

S«i  under  VI.,  page  7i:s. 

Artificial  Leather ;  Improvements  in  the   An   of  Ma 

.    Marks  and  Clerk,  London.     FromG.  S.andC.  V. 

I'alkenstein,  Philadelphia,  Pennsylvania,  U.S.A.  Eng. 
Pat.  3062,  Feb.  12,  1901. 

Two  sheets,  one,  the  backing,  being  a  textile  material,  the 
other,  the  facing,  a  loosely  matted  or  felted  cellulose 
in  itcrial,  are  passed  together  through  pressure  rolls  into 
a  tank  where  they  are  caused  to  adhere  by  an  acid  spray 
consisting  of  sulphuric  acid  of  sp.  gr.  1  -8:5  (2  parts),  and 
hydrochloric  acid  of  sp.  gr.  I-lfi  (1  part).  The  composite 
sheet  i*-  then  sprayed  with  dilute  alkali  to  remove  excess  of 
acid,  and  passed  into  a  tank  containing  a  liquid  filling 
material  composed  of  glycerin  (30  parts),  linseed-oil 
( 100  parts),  flour  (10  parts),  degras  (5  parts).  Any  exci  -- 
is  removed  by  brushes,  and  the  web  is  then  passed  over 
rolls,  through  a  dyeing  tank,  thence  oicr  a  heated  drying 
cylinder,  and  finally  over  calendering  rolls  where  various 
effects  may  be  produced  on  the  facing  which  will  now 
have  acquired  a  leather  like  consistence.  The  operations 
are  continuous. — R.  L.  J. 

Leather   and    other    Fabrics;    Device  for     Testing     [for 
Porosity].     J.  >;.  Kennedv,   Boston,   U.S.A.     Eng.  Pal 
48S4,  March  7,  1901. 

Tun  sheet  of  leather  is  clamped  between  the  two  halves  of 
a  split  hollow  metal  sphere,  so  as  to  divide  the  interior  into 
two  chambers.  To  the  one  side,  coal  gas  is  led  under 
pressure;  at  the  other  some  device,  such  as  a  small 
(lighted)  burner,  is  fixed  in  order  to  measure  or  estimate 
the  quantity  of  gas  forcing  its  way  through  the  leather 
diaphragm. — F.  H.  L. 

Tanning;  Improvements  in .     F.  W.  Howorth, London. 

From  L.  li.  Trant,  G.  Soldani,  and  P.  A'.  San  Martin, 
Buenos  Avres,  Argentine  Republic.  Eng.  Pat.  9025. 
May  I,  1901, 

Thus  solution  obtained  by  mixing  together  wrought  iron 
(20  kilos.), sal-ammoniac  (ammonium  chioride)  (  U  kilos.), 
refined  sugar  (2  kilos.),  nitric  acid  of  40;  B.  (10  litres), 
soft  water  (2  V  litres),  is  diluted  with  more  water  (50  kilos.), 
allowed  to  settle  and  strained.  The  hides  are  immersed  in 
an  aqueous  bath  containing  about  50  per  cent,  of  the  above 
fluid,  kept  in  motion  for  three  hours,  and  then  left  until 
tanuing  is  complete.  After  removal,  they  arj  drained  for 
two  hours,  and  placed  in  a  second  bath' of  the  following 
composition  : — Commercial  acetic  acid  and  magnesium 
sulphate  (J-  kilo,  each),  water  (10  litres).  Any  of  the 
constituents  of  the  first  bath,  except  nitric  acid,  may  be 
omitted  as  desired. — R.  L.  J. 

XV.-MANUKES,  Etc. 

Fertilisers  ;  Rate  of  Nitrification  of  some .     W\  A. 

Withers  and  G.  S.  Fraps.  J.  Amer.  Chem.  Soc,  1901, 
23,  318-326. 

Amy  form  of  combined  nitrogen  when  applied  to  soil,  is 
converted  first  into  ammonium  salts,  then  inio  nitrites  and 
finally  into  nitrates,  in  which  form  it  is  assimilated  by  the 
plant.  A  determination  cf  the  relative  rates  with  which 
nitrogenous  fertilisers,  not  directly  utilisable  by  plants,  are 
converted  into  nitrates  gives  an  idea  of  the  relative  values 
of  the  fertilisers.  The  results  of  the  authors'  experiments 
in  this  direction  lead  to  the  following  conclusions  :  1.  The 
nitrification  of  blood  takes  place  more  rapidly  when  it  is 
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mixed   with   a   largo   quantity   of  soil   than  with  a  small 
quai:  .     l  he  order  of  nitrification  in  the  soil  used  was, 

dried  blood  (most  nitrified),  dried  fisli.  tankage,  bat  guano, 
bone,  ammonium  sulphate.  Excluding  the  ammonium 
sulphate,  tliis  is  the  order  of  availability,  as  measured  by 
vegetatiou  tests  and  solubility  in  potassium  permanganate, 
\\  hen  calcium  carbonate  was  added  to  the  boiI,  the 
nitrification  was  gVeatlj  accelerated  and  the  order  became, 
dricl  blood,  cotton  seed  hum!,  dried  fish,  bat  guano,  tankage, 
ammonium  sulphate, bone,  t  When  ammonium  sulphate  is 
u^ed  as  :i  fertiliser  in  most  cases  it  would  be  advisable  to 
add  calcium  carbonate  in  some  Form  also.  5.  The  low  rate 
of  nitrification  ol  ammonium  sulphate  is  probably  due  to 
the  presence  of  organisms  which  nitrify  organic  compounds 
in  preference  to  ammonium  salts.  The  presence  of  the 
ammonium  sulphate  may  also  hinder  the  activity  of  the 
nitrifying  organisms.  The  acids  formed  may  also  be  a 
hindrance  wlien  no  base  is  present  to  neutralise  them.  All 
three  of  these  causes  may  be  in  operation  at  the  same  time. 

— T.  H.  P. 

i    for  Potash    in  Plant  Growth  .-   Substitution  of . 

W.'ll.  Jordan  and  <;.  C.  Jenter.     Hull.  New  York  Agric. 

Exp.  Station,  Dec.  IBOO,  [192],  333-350. 
1'kom  the  results  of  experiments  extending  over  two  years, 
as  to  the  possibility  of  substituting  soda  for  potash  in  plant 
growth,  it  appears  that  soda  can  be  substituted  for  potash  in 
quantity,  but  not  in  function.  In  other  words,  plants  to 
which  the  necessary  supply  of  potash  is  not  available  will 
take  up  more  soda  than  when  potash  is  present  in  abundance, 
but  the  soda  taken  up  has  not  the  same  value  as  potash,  for 
if  the  supply  of  the   latter   be  deficient,  the  growth  of  the 


plant  will  be  greatly  depressed,  even  in  the  presenct 
abundant  supply  of  soda. 

Some  of  the  results  obtained  appear  accordingly  til 
that  the   real   need  of  plants  for  certain   essential  i\ 
constituents  may  not   be  even  approximately    nieasu 
the  proportions  of  the  constituents  which  the  plant  II 
shown  to  contain  on  analysis. — A.  S. 

Fertilisers;    Determination  of  the  Availability  i,f  < 
Nitrogen  in  .     J.  1".  Street. 

Sec  under  XXIU.,  page  751. 

Distillery  Refute  known  as  Burnt  or  Pot  Ale ;   JVil 

for  Fertilising   Purposes  of'  the .     T.  Storer  i 

MeAlley.     Eng.  Pat.  9514,  1901. 

See  under  XVII.,  page  737. 

PATENT. 

Phosphoric  Acid  (Soluble  in  Citric  Acid)  in  fliu  v 
Powder ,  Availability  of  the  Molybdate  Mel  I 
Estimating  the .    O.  Eoerster. 

See  under  XXIII.,  page  751. 

XV1.-SUGAK,  STARCH,  GQM,  Et< 

Beetroots ;    Composition    of  some    varieties    of  — 
l'agnoul.    Bull,  dc  l'Assoc.  des  Chini.  de  Sucr.  et  il 
1901,  18,  [10],  751.     (Quoted  by  Sidersky  ou  C  u 
Control  of  Agricultural  Distilleries.) 


Sugar  Beetroots. 


Average  weight  in  erms 

Density  of  juice  atl5°C 

Sugar]  t  juice  extracted 

irer  ion  lii-ms.  oi  this  juice 

-    -      per  Iih)  of  beetroot,  direct 

Coefficient 

Dry  matter  per  100  of  beetroot 

Water 

Dry  matter  per  100  of  June  extracted 

Water 

ble  per  LOO  ol  beetroot 

Total  juice 

Sugar  per  100  grms.  of  total  juice 

apparent  purity  of  juice  extracted 

Seal  purity 

N 1 1  roiren  per  100  of  dry  beetroot 

Nitrogen  per  H«  of  beetroot  not  dried 

Nitrogen  per  100  of  sugar 

Potash  per  100  of  dry  beetroot 

l'otasli  |.i-r  loo  of  beetroot  not  dried 

I  |XT  100  of  sueur 

icid  per  100  of  beetroot  not  dried 


700 

(ST. 
14-37 
1SM8 
12"56 
93-10 
19-84 
80  66 
15-73 
84-27 

4'48 
95-52 
13-13 
B2 
85-0 

0-95 

0-134 


1-442 

0-279 


2 '22 


0-062 


982 
73 

10-71 
15-57 
14-55 
9.V4S 

20 '96 
79-04 
17-711 
82-30 
4-08 
95-92 
15-17 
Mi 

88 
0-84 
0-17G 


1-250 
iri'i!2 


1-80 
0-082 


775 

7li 
1733 
16-10 
15-15 
94-06 
21 '83 
78-15 
18-30 
81-70 

4- III 
95-00 
1584 
86 
88 

091 

0-199 


1-31 


1-010 

u-222 


1-40 


815 

8-3 
19-13 
17-08 
18-70 
94*44 
23-20 
76-80 
19-64 
so-.ii; 

4'60 
95-  m 
17-50 
87 
90 

0-07 

0-155 


092 


8-918 

0213 


T27 


;i; 
t 

Si 

ML 
11 

(  1 


Tiik  above  result;  were  obtained  io  1 8tl 7  at  the  agricultural 
station  of  the  Pas  de  <  Calais.  They  show  that  as  the  sac- 
charine richness  increases,  the  nitrogen  and  the  potash 
decrease.  In  the  juice  ol  such  beetroots,  the  alcoholic 
ferment  does  not  find  sufficient  nourishment  and  cannot 
develop  conveniently,  while  the  juice  of  beetroots  of  medium 
richne--  containing  a  greater  proportion  of  nitrogen  and 
potash  per  ceDt.  of  sugar,  furnishes  an  excellent  medium  for 
the  cultivation  of  yeast.  The  sugar  works  avoid  the  non- 
v  hich  contributes  to  the  formation  of  molasses,  whilst 
the  distiller  welcomes  it,  as  being  necessary  to  the  alcoholic 
ferment. — L.  J.  de  \V. 

Mucedina  .    Utilisation    <•/  tor   the  Manufacture  of 

Glucose.     A  Calmette.      French  Pat  801,424 ;   through 
Zeits.  Spiritusind.     1901,  24.  [21],  223. 

maize  or  whole  rice  is  boiled  with  twice  its  weight 

,   I  5  pi  i  cent,  of  its   weight  of  hydrochloric  acid 

for  three  hours,   increasing   the   temperature   from  100    to 


110°  and  120°  C.  from  hour  to  hour.  When  no  blu 
tion  is  obtained  with  iodine,  the  mash  is  dilut 
concentration  corresponding  to  about  25  kilos.  0 
per  hectolitre,  and  passed  into  a  special 
resembling  the  fermenting  vessel  in  Collettc  and 
process.  It  is  partially  neutralised  with  sodium  <■;■ 
sterilised  by  steaming  for  20  minutes,  cooled  to 
and  sown  with  a  young  culture  of  the  mucedina; 
spores.  Several  species  of  mould  fungi  are  si 
the  Aspergillus  group  being  the  most  active.  » 
tinuous  agitation,  the  conversion  of  dextrin  and 
into  glucose  at  35°— 38°  C.  will  be  con-id.  i 
after  24  hours.  At  this  stage  alcoholic  fern 
must  be  suppressed,  either  by  cooling  the  li'l"'" 
to  a  temperature  of  10° — 15°  C,  or  by  heating  t 
Iu  both  cases  the  effect  is  to  stop  the  multipbco 
the  fermentative  activity  of  the  organisms,  wito 
venting  the  continuation  of  the  saccharifying  »01 
enzymes.      The   whole  process   occupies  about  •') 
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iuor  is  then  filtered  through  a  filter-press,  the  cakes 

Initio  matter  being  uliliseii  for  fodder;  the  saccharine 

lecolorised,  preferably  by  electrolysis,  filtered  over 

ad  treated  with  sulphite  and  evaporated  ill  a  vacuum 
Ha'  crude  glucose  so  produced  is  said  to  contain  less 
pn  Bent,  of  dextrin,  and  the  yield  is  97  per  cent,  of 
melieal.  If  desired,  the  preliminary  acid  boil  may 
uid  by  a  malt-mashing  process,  and  the  glucose 
i.uiiifueturcd,  may  be   passed  direct   to  the   brewery 

Ml.— J.  V.   15. 

mutisms  in  thi    Manufacture  of  Beetroot  Sugar. 
Zeits.  Ver.    Deutsch.    Zuckerind,  1901,   51, 

.  tSS     168. 

,  ioui  products  of  four  sugar  factories  were  examined 
logically  from  the  beetroot  chips  to  the  massecuite 

.-ample*  being  taken  in  December,  near  the  end  of 
..hi  .iiul  in  the  middle  of  the  week.  The  rawjuito 
<■  diffusers  was  diluted  2,000  times,  the  limed  juice 
.!,  and  the  samples  from  the  vacuum  were  diluted 
crile  water.  Cultivations  were  then  made  on 
and  agar  containing  dilute  beetroot  juice  peptone 
i  faintly  alkaline,  and  incubated  at  'J 2.  and  40  I', 
velv.  The  growth  on  all  the  plates  was  luxuriant. 
iiest  number  of  organisms  per  1  c.c.  of  juice  being 
nting  after  24  to  48  hours.  The  agar  plates 
throughout  a  smaller  number  than  the  gelatin,  many 
bacteria  developing  less  at  40'  than  at  22°  C,  and 
Hty  was  less   also,  many  plates   being    quite    pure 

I  a  cases  the  beetroot  chips  caused  liquefaction  of 
i  itin,  the  others  showed  860  and  4,200  organisms 
jm.  of  chips. 
wlopnient  in  the  second  diffuser  was  less  than  in 
.u.d  freshly-mashed  diffuser,  which  appears  to  be 
:  nt  on  the  chips  for  its  bacterial  development,  while 
il  ase  in  the  last  diffuser  of  the  battery  where  fresh 
'    added,  appears  to   show  contamination   from   the 

med  juice  was  found  sterile  only  to  a   small  extent, 

■  lopment  being  almost  entirely  due  to  spore  forming 

■  d  illustrating  the  resistance  of  the  resting  forms  to 
I    chemical   action.     Filtration    over    wood    pulp 

I  losiderable  diminution,  whilst  the   increase   in   the 
s  due  partly  to  concentration  and  partly  to  infection 
it,  water,  &c. 

'   [aiusois  were  found  which   produced  characteristic 
i   ermentation.     Only  solitary   cases    of  the    lactic 
lore  nut  with, although  almost  all  bacteria  produce 
I  ic  acid  from  sugar. 

I'!    all   others  Leuconostoc    mesenteroides    is    to    be 

d  as  the  bacterium  of  sugar  juice.     It  was   found  in 

Jil  factories,   but  no  disturbance  from   formation   of 

*    observed,     lu  factory   III.  it  was   found  in  the 

•] :  in  the  vacuum  pan.    The  reason  why  disturbances 

d    occur  from  this  cause  is  to  be  found  in  the  fact 

"juil  conditions  of  work   are  unfavourable   to   the 

t    of  the  jelly,  temperature  and  content  of   salts 

t\  to  play  a  part.     When  these  conditions  are  not 

nv  occurs  as  a  streptococcus,  or  mostly  as  diplococcus. 

Ireptococci  were  found  which  formed  mucus, 

acidity  and  development  of  gas.     Both  had  a 

'    \imuui  temperature  of  development  than  Leuco- 

everal  isolated  coccus  forms  were  found,  hut  arc 

(1  as  accidental. 

■   ms  in  five  varieties  occurred,  three  motile,  decep- 

to  the  typhus  and  coli  groups.     They  attack 

i,  forming  alcohol,  carbon  dioxide,  hydrogen, 

'    The  volatile  acids  found  were   acetic  and  formic, 

tile,  lactic  and  succinic,  the   latter  in  greater 

The  maximum   temperature   favourable  to  their 

-  45   0.,  although   they   develop  well  at  the 

uiperature.     As  these  bacteria  develop  in    con- 

■  r  solutions  and  at  a  high  temperature   they 

destructive  in  the   sugar   factory.     On  the 

I  at  they  do  not  form  spores  they  are  sensitive 

peratures. 

t   the   mesenteroides  and  sub'tilis   groups    were 

dl  points,  a  fact  doubtless  due  to  the  resisting 


power  of  their  spores.  That  they  are  not  harmless  is 
shown  by  their  development  in  concentrated  sugar  solu- 
tions, which  they  invert,  producing  alcohol  and  acetic, 
valerianic  and  lactic  acids.  Mucus  is  also  produced,  both 
in  solutions  and  in  rod  cultures. 

(  Ither  forms  met  with  were  Bacterium  prodigiosum,  a 
bacillus,  producing  fluorescence,  various  coccus  and  rod 
forms,  torulas,  true  and  spurious  yeasts,  and  two  monilia 
moulds.  Although  these  are  only  occasional  forms,  their 
presence  is  connected  with  loss  of  sugar. 

The  means  for  diminishing  or  removing  micro-organi>ni- 
are  filtration,  antiseptics  and  heat.  Of  antiseptics,  fluorides 
or  hydrofluoric  acid  appear  to  be  most  suitable  and 
efficient,  although  the  cost  is  great.  Heating  the  juice  to  a 
high  temperature  would  be  most  practical  wero  it  not 
attended  with  counter-balancing  disadvantages. 

— L.  J.  do  W. 

Sugar  Solutions}   Solubility  of  Lime   in ,  at  different 

Temperatures.     II.  Pellet  and    .1.  Weisberg.      Hull,  de 
I' Assoc,  des  Chim.  de  Suer.   et    de    Dirt.   1901,18    [lo"l 

77:)  —  778  and  778  —  780. 

Tin  authors  confirm  the  statement  of  Weisberg  (Bulletin 
Nov.  and   Dee.   1900)  that    quicklime  is  more  soluble  in 

sugar  solutions  than  hydrate  of  lime,  and  the  latter  more 
soluble  than  milk  of  lime.  They  find  that  quicklime  appears 
to  be  soluble,  according  to  some  observers,  in  the  same 
percentage  proportions  of  sugar  independently  of  the  con- 
centration of  the  solution;  others,  on  the  contrary,  state  that 
sugar  dissolves  less  lime  according  as  the  solution  is  more 
dilute.  The  solubility  of  lime  diminishes  rapidly  with 
increase  of  temperature,  but  solutions  saturated  at  a  given 
temperature  by  agitation  and  prolonged  contact  may  he 
raised  to  a  higher  temperature  without  precipitation  of  lime. 
Consequently  solutions  saturated  in  the  cold  and  raised  to 
80° — 90  C.  and  filtered,  show  a  solubility  higher  than  that 
obtained  directly  by  mixing  lime  and  sugar  solution  at  the 
latter  temperature  and  agitating  to  obtain  saturation.  An 
analogous  effect  is  observed  when  a  solution  of  sugar  is 
cooled  in  presence  of  lime.  At  the  moment  when  sugar 
begins  to  precipitate,  the  addition  of  lime  in  powder  confers 
a  much  greater  solubility  than  is  obtained  when  lime  and 
sugar  solution  are  mixed  at  the  same  temperature.  Other  con- 
ditions being  equal,  the  amount  of  lime  dissolved  per  given 
weight  of  sugar  is  the  same,  whether  the  sugar  be  in  the  state 
of  diffusion  juice  or  molasses.  However,  if  the  proportion  of 
lime  present  be  altered,  an  increase  in  its  solubility  may 
he  obtained.  _  In  consequence  of  the  influence  of  (lie  various 
factors,  principally  temperature  and  quantity  of  lime.it  is 
difficult  to  give  absolute  figures  for  the  solubility  for  lime. 

Weisberg,  while  not  regarding  the  figures  given  in  his 
tables  as  final,  contends  that  under  the  conditions  of  his 
experiments  the  solubility  of  lime,  even  at  a  temperature 
varying  from  80°  to  90°  C.  is  very  considerable,  and  higher 
than  that  given  by  Lamy. 

For  dry  lime,  the  solubility  varies  with  the  conditions  of 
concentration  from  27  to  28°.  Thus,  a  solution  of  lime 
and  sugar  at  15  to  16°  C,  containing  1(1  to  16  per  cent,  of 
sugar  would  be  considered  unsaturated  if  it  contained  less 
than  27  parts  of  lime  per  100  of  sugar,  whilst  if  it  con- 
tained over  28  parts,  it  would  not  be  regarded  as  stable. 

— L.  J.  de  W. 

Gum  Tragacanth.     C.  O'Sullivan.     Proc.  Chem.  Soc.  17 

[239],   1.56—157. 

The  proximate  constituents  of  the  gum  have  been  isolated, 
and  the  following  were  described  : — 

Cellulose. — The  constituent  insoluble  in  boiling  water  and 
cold  dilute  acid  and  alkalis.  Treated  with  boiling  dilute 
sulphuric  acid,  it  yields  arabinose  and  a  residue  of  a  eellu- 
losic  nature  still.  This  residue,  on  further  treatment  with 
ammonia  and  bromine,  gradually  dissolves,  leaving  no 
residue  of  normal  cellulose. 

Soluble  Gum.— A  series  of  gum  acids,  of  the  nature  of 
the  geddic  acids,  was  prepared.  These  acids  are  lacvorotatory 
however,  the  rotation  being  about  as  much  to  the  left  as 
that  of  the  geddic  acids  is  to  the  right.  The  acids  are  shown 
to  be  polyarabinan-trigalactan-geddic  acids,  the  chief  of  them 
being  UC10HBO81  SC^HjoO,,,,  CjbH360:o,  H.,0.     The  optical 
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•    this    acid     is    [a]"  =   -  S8".      On    sulphuric 

hydrolysis,     it     should    yield    71-7    per    cent,     of 

arubinose.     (Quantities  varying  between  72  and  7ti  per  rent. 

ol  moderately  pure  arabinose  were  obtained  from  the  mixed 

sum  acids. 

Grannies. — The  granules,  apparently  starch  granules, 
are  coloured  blue  by  iodine,  and  on  treatment  with  diastase, 
\  ield  dextrose,  but  not  maltose. 

Nitrogenous  Matter.— "So  attempt  was  made  to  purify 
this  substance.  It  is  of  much  the  same  nature  as  the 
nitrogenous  matter  described  in  dealing  with  the  geddic 
gum'  (Trans.  Chem.  Soo,  1891,  59,  1061),  but  it  does 
not  give  the  same  proteid  reaction  as  that  substance  does. 

Bassorin  was  not  completely  purified,  but  it  was  found  to 
he  an  acid  having  [o]„=  +  98°.  I  nder  the  action  of  excess 
of  alkalis,  it  yield  Is,  a- and  0-tragaoanfhan-xylan- 

bassoric  acid.     The   nature   of  this   transformation   will  be 
described  on  a  future  occasion. 

aTragacanthan-xylan-bassoric  Acid.  —  Its  preparation 
and  purification  were  described  :  it  is  soluble  in  cold  water. 
lt<  analysis  led  to  the  formula  (.',,11  ;|(  t  ,„  H.,<  >.  [a]„  = 
+   i:t8C0  —  138-2°  ;  D  =  4'12    -4-13°. 

id  for  'JO  minutes  at  9S  with  5  per  cent,  sulphuric 
acid,  it  yield-  a  ISBvorotatory  pentose,  tragacanthose,[_a)»  — 
—  30-  approx.,  and  xylan-batfork  acid,  [a]"  =  +  200°. 
The  equation 

C.,11.,".!  -  HjO      CSHI006 

Traea- 
nuithose 
represents  the  hydrolysis. 

Xylan-bassoric  acid  is  almost  insoluble  in  cold  water,  the 
alkali  salts  are  soluble,  salts  of  the  alkaline  earths  and 
most  heavy  metals  are  insoluble.  Acted  upon  with  5  per 
cent,  sulphuric  acid,  xylose  and  bassoric  acid  are  obtained. 


+  ClaH!gOB 
Xylan- 
bassoric  acid. 


'   h'  l«r  'i; 


H.O  =   C5H10O5 
Xylose, 


lJassniic  acid. 


Bassoric  acid  is  almost  insoluble  in  cold  water;  in 
alkaline  solution  its  optical  activity  was  found  to  be  [a]„  = 
+  255°. 

B-Tragaeanthau-.ryhin-hassoric  acid  is  left  behind  as  a 
crumbly  mass,  when  the  a-acid  is  dissolved  out  by  cold 
water.  The  barium  and  calcium  salts,  as  well  as  most  of 
the  salt-  of  the  heavy  metal*,  are  of  very  low  solubility. 
Treated  with  sulphuric  acid,  it  yield-  the  same  product-  as 
the  a  acid. 

Sugars  Rapid  Determination  of ,  in  Beets. 

R.  S.  Hiltner  and  It.  W.' Thatcher. 

See  under  XXIII.,  page  754. 

Sugar   Beet ;  Apparatus  for    Extracting  the   Cane  Sugar 
from ,  for  Polarisation.     A.  Herzfeld. 

Sec  under  XXIII.,  page  753. 

Beet  Juice ;  Experiments  relating  to  the  Krau.sc  Method 
for  Determining  the  Purity  of .      F.  Khrlich. 

See  under  XXIII.,  page  7">4. 

Suqars  from  Cellulose.     H.  J.  H.  Fenton.     Proc.  Chem. 
Soc.  1901,  17,  [210],  160. 

See  under  XXIV.,  page  757. 

Sugar  Reaction  s  New .     T.  Sollmann. 

See  undei  XXIII.,  page  758. 

Glucose  ;  Analysis  of  Commercial .     Determination  of 

Cam-    Sugar    in    Presence   of  Levulose,   Dextrose,  and 
!>■  tlrin.    II.  Pellet. 

Sei    under  XXIII.,  page  754. 

'/"                                   "ps  :   Rapid  Method  for  Determining 
the  Purity  of .     Arnauld. 

See  under  XXIII.,  page  755. 


Mannosc  in  Cane  Sugar  Products  ;    Del,,  i 

Determination  of .     II.  Pellet. 

See  under  XXIII.,  page  751. 

Bagasse  as  Fuel;  Approximate  Value  of  —  L 
I'.  X.G.Gill. 

Sec  under  II.,  page  695. 

PATENTS. 
Sugar    {Dextrose');     Impaired     Process    for     Cvm< 

Cellulose  into .     A.  Classen,  Aix-la-Cbapel 

Pal   4199,  Feb.  87,  1901. 

Tiik  process  described,  is  an  improvement  on  that  I 
in    the  Eng.  Pat.  259   of   1900  (see   this  Journal,     I 
and  1028).     Instead  of  being  treated   with  sulphi" 
the  moist  disintegrated   wood,  sawdust,  or   the   lik  . 
jected  to  the  action  of  sulphur  trioxide  vapours.     ' 
may  he  mixed    with  sulphur  dioxide   and  the   vapfl 
be  caused  to  act  on   the  woody  material  at  a  terw 
of  about  Kitt"  ('.     Another  modification  consists  i 
the  mass   in   closed   vessels   to   about   1253  C.   aft  it 
been  treated   with  the  vapours   as   above.     The  pi 
the  reaction    is  washed    and    the    solution    boiled 
vessel-.     This   process  necessitates    the    esc 
quantity    of    sulphuric    acid,    besides    dispensii 
mixing  ,,f  the  materials  and  with    the  disintegi 
product. — T.  II.  P. 

Waste     Liquids    from     Sugar    Manufacturi 

Trendim .       I.    Fischel,    Vienna.      Eug.  1 

April  2,  1901. 

Tins   is   a  process   of  converting  molasses,  osti 
syrupy  liquids,  &c„  into   dry  and   easily    portable 
by  allowing  the  liquids    to  be   absorbed  by  in: 
substances,  such   as   sawdust,  cotton  waste,  lieetfl 
crushed  or  ground  cereals,   kieselguhr,  coal  dust,  Ik 
or  the  like,  the  ma--  thus  obtained,  being  dried 
air  or  by  heating  at  temperatures  up  to  120   (  ',. —  I   . 

[Molasses]  Artificial  Fuel.    L.  A.  Mainga 
Eng.  Pat.  15,087,  Aug.  2:i,  1900. 

See  under  II.,  page  i'>97. 

XVII.-BBEWING.  WINES,  SPIRITS  Et 


Yeasts;   Sporitlatioit  of .     A.  Guillienn 

Comptcs  Rend.  132,  [191,  1191 — 1  l'jr». 

A  histological  paper.     When  development  be 

yeast  cell  contains  a  nucleus   in  which  no  definiti    B 
can    be    discerned,    attached    to   a    vacuole   ci 
grains.      During  sporulation,   a    kind  of    solution 
grains  seems   to   take    place,   for   they  disappear, 
vacuole  becomes  of  a  uniform   pink  colour. 
stance    apparently  forms    a    store   of   reserve  foo 
whole  process  of  sporulation  is  analogous  to 
in  the  higher  Ascomycetes. — J.  T.  D. 

Alcoholic  Fermentation  without   )'easl  Cdll. 
munieatien.      E.  Buehner  and  R.  Uapp.      B 
[8],  1523-15:50. 

The  authors  communicate  various  further  ol 
the  cell  juice  expressed  from   Munich  bi 
beer-yeast.     The  extracts,   evaporated  in  vat 
fully    dried   over   sulphuric   acid,   have   now  It 
12  months  without  appreciable  loss  of  ferment 

The  presence  of  small  quantities  ol  

considerable  retarding  influence  on  the  activil 

Adding  certain  salts   to  the  expressed 

find  that  1  per  cent,  of  sodium  or  ammoi 
slight  but  marked  effect;   1  per  cent,  ol 
or   magnesium    sulphate   is   still    more 
2  per  cent,  of  the  chlorides.     The  addition  ol 
calcium   chloride   has    a    very    strong    ret 
whereas  barium  chloride  has  haiJIy.oiy 
and  only  a  moderate  one  at  2  per  cent,  con      ■ 
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>bably  explained  by  its  high  molecular  weight ;  the  same 
r  borax.     The  presence  ol  electrolytes  seems 
i,.,lit'v   the    colloidal   condition.     The  authors  confirm 
.lewsl.i's  observation  that  the  addition  of  nitrites  to  the 
OAnses  :m  evolution   of  nitrogen   by  interaction  with 
onstituents.      Preliminary  investigations   have 
made  with  »  view  to  the   determination  of  the  by  pro- 
free  fermentation  (glycerin  and   succinic  acid). 
he  fermentation  of  100  grins,  of  cane  sugar,  1,250  c.c. 
BMt-extract    were    required,    and    the    impurities  thus 
insed  great  difficulties  in  the  separation  of  the 
duet-.     The    fermentation   was   effected   in   pn 
senile  (potassium  mctarsenite),  but    the   development 
ait-cells    \va«    not    entirely    prevented.      The    results 
red  indicated  a  yield  of  SO-  I  grins,  of  alcohol,  0-  .">  gun. 
etrio,  and  i>:>  gnu.  of  succinic  acid  per   100  gnus,  of 
sugar  fermented.     These    numbers   for  glycerin   and 
lie  acid  are  probably  higher  than  the  truth,  but  they  are 
lerably  lower  than  with  cell-fermentation. —  J.  ]•'.  if. 

■fj     Fermentation  of    the  .      A.    Sdioiie   and 

lellcus.     ,1.   f.   Landw.    49,   29—40.     Chem.  t'eutr. 
1,1,    JO],  1098. 

vers  of  jute  aud  of  brewers'  grains  were  inoculated 
iger-beer  yeast  and  also  with  pure  culture  yeast.  In 
es,  but  to  a  greater  degree  with  the  beer  j  easts,  there 
-erved  with  the  formation  of  little  alcohol,  a  consi- 
diminutiou  of  the  pentoses  and  glucoses,  and  a  not 
■lerable  formation  of  acetic  and  lactic  acids ;  the 
•  i if  alcohol  formed,  was  not  sufficient  to  account  for 

|  >unt  of  glucoses  destroyed.     Pure  arabinose  suffered 

|  ration  with  yeast   even  under  favourable  conditions, 
h  ;in  organism  isolated  from  sour  milk,  the  formation 
hoi  and  acids  was  observed. 
formation  of  acids  can  be  explained  wheu  lager-beer 

I  as  used  ;  in  the  else  of  the  pure  yeast,  on  the  other 

■  freedom  from  contamination  was  guaranteed  bv 
i]  .  and  confirmed   by   the  microscopic  examination, 

■  omplete  sterilisation  or  the  introduction  of  foreign 
i  :s  during  inoculation   is  not  probable.     The  author 

■  re  concludes  either  that  the  arabinose  and  xylose  in 
leof  other  glucoses  and  abundant  nutrient  material 
i  i  sonic  decomposition,  or  that  the  fermentation  is 
e|  id  not  with  the  true  pentoses  (arabinose  and  xvlose), 
il  the  accompanying  substances,  which  also"  yield 
iij  on  distillation  with  hydrochloric  aeid. — A.  S. 

■  Fomentation.  A.  Preyer.  Der  Tropenpflanzer, 
i  5  ;  through  Woeh.  fur  Brau.  1901,  18,  [21],  277. 

I  acio  beans  contain  considerable  quantities  of  bitter 
-  which  are  removed  by  a  process  of  fermentation, 
bi  is  being  steeped  under  water  for  sometime.  The 
'  gimisnis  first  attack  the  husks  and  the  embryo  is 
I  the  soluble  matters  and  enzymes  diffuse  out  through 
Fermentation  is  stopped  when  the  outer 

•  loosened  so  as  to  be  readily  removable  in  the 
•hit  washing  process.  In  the  mucus,  which  is 
*i  n  a  certain  layer  of  cells  of  the  husk,  active  yeast 

■  ij  predominant,  bacteria  aud  mould  fungi  being  also 

contain,  besides  alcohol,  a  certain  proportion 

|   i    acids,  principally   lactic.      Since  a  bad    product 

d  when  acid  fermentation   takes  place,  the  author 

on  pure  cultures.     He  isolated  from  the  vat 

m  cacao  fermentations,  a  budding  fungus  or 

somewhat   resembles  &'.  ellipsoideus,  Hansen, 

ens,  and  which    he  describes  a-  a  new 

H&    Tktobroanr,   Preyer.      It    takes    the  form   of 

Ml  ellipsoidal  cells,  almost  cylindrical  at  the  middle, 

Jin  short  chains  or  masses,  and  with  dimensions 

b'lx3   '."•     The    cells    of    the   sediments   are 

'.  "hilst  those  of  the  surface  films  are  wry  long, 

ds.     When  deprived  of  nutrition,  the  cells 

-  ">  IS--0  hours  at  25    C.  ;  the  spores  are 

•  «IU  and  numer. ni- 

are  made  in  a  decoction  of  fermented 
:  the  wast  docs  not  grow  nor  set  up  fermentation 
1  cane  sugar;  when  sown  in  these  solutions  it 


passes  into  degenerate  forms  and  then  dies.  Films  appear 
on  the  surface  of  the  culture  liquids  in  about  two  days  j 
they  are  white  at  lirst  and  afterwards  grey  with  red  edges. 
This  yeast  produ  ifaolic  entation   in  cacao  pulp. 

Th.  employment  of  pure  culture-  in  cacao  fermentation  bad 
the  effect  of  avoiding  thi  objectionable  acid  fermentation 
and  of  yielding  the  best  products.  Low  temperatures  are 
better  than  high  ;  above  38  C.  the  results  are  very  inferior. 
But  little  is  known  of  the  chemistry  of  cacao  fermentation. 

—J.  F.  1!. 

Ferment    Processes;    Theory  »/'  •  .     ( '.  ( ippcnbeimer. 

Munch,  med.  Wochcnsch. 48,  [1CJ.     (.'hem.  Centr.  1901 
1,  [22],  1207. 

I:  >  author  criticises  Bredig's  definition  of  "inorganic 
ferments"  (see this  Journal,  1901,  :)76),  and  arrivi  -  at  the 
following  conclusions  :— Bredighas  shown  that  the  catalytic 

action  of  organic  substrata  i  "  organischer  Substrate  "  | 
not  essentially  differ  from  that  of  finely  divided  platinum.  It 
docs  not,  however,  follow  that  the  ferment  actions  themselves 
in  these  processes  are  also  similar,  for  :  (l)the  catalytic 
■'  "I  organic  substances  is  distinct  from  the  true 
tent  action;  (2)  the  ferment  processes  do  not  follow 
exactly  the  laws  of  catalysis;  (3)  in  accepting  this  view,  the 
essential  point  is  overlooked,  namely,  the  preliminary  sterile 
combination  of  the  ferment  on  the  substratum.  Moreover, 
apart  From  these  objections,  the  name  "  inorganic  ferment  " 
should  be  opposed  on  the  ground  that  it  disregards  an 
essential  part  of  the  theory  of  ferments,  viz.  the  conception 
of  the  ferment  as  a  secretion  product. 

The  ferments  have  a  peculiar  and  characteristic  action, 
depending  upon  an  original  sterile  combination  on  the 
substratum,  and  subsequent  splitting  off.  Ehrlich's  side- 
chain  theory  give6  an  adequate  theoretical  explanation 
of  this  peculiar  action  foi  one  group  of  ferments,  but  for 
the  majority  of  true  ferments  it  affords,  up  to  the  present, 
only  certain  prospects,  which  must  be  submitted  to  very 
al  scrutiny. — A.  S. 

Cider  ;  Production  of  Normandy .     Diplomatic  and 

Consular  Reports,  No.  552,  1901,  1 7. 

There  are  numerous  varieties  of  apple  trees  suitable  for 
making  cider,  and,  as  the  fruits  ripen  at  different  seasons, 
they  are  divided  into  three  classes:— (1)  Those  of  which 
the  fruit  ripens  in  August  and  not  later  than  the  middle  of 
September.  (2)  Those  of  which  the  fruit,  while  attaining 
maturity  in.  October,  completes  in  the  barn  its  final  stage  of 
ripeness  towards  the  middle  of  November.  This  is  con- 
sidered the  most  valuable  class.  (3)  Those  of  which  the 
fruit,  removed  from  the  tree  in  November,  before  maturity 
and  before  the  frosts,  only  attains  ripeness  in  the  barn  after 
remaining  there  for  a  period  varying  from  the  month  of 
December  to  the  month  of  February. 
.  The  fruit  is  generally  eiushed  in  a  hand  mill,  the  pulp 
collected  into  uncovered  vats  or  tubs,  and  exposed  to  the 
air  for  15  hours.  In  order  to  thoroughly  aerate  the  mass, 
it  is  stirred  from  time  to  time  with  wooden  shovels.  The 
pulp  is  then  placed  in  a  screw  press,  and  pressing  conducted 
first  slowly  and  towards  the  finish  more  rapidly.  The  first 
runnings  make  the  best  eider,  and  are  generally  reserved 
for  bottling.  The  pulp  is  next  taken  out  of  the  press  and 
macerated  with  water,  generally  in  the  proportion  of 
4. j  galls,  of  water  to  22  galls,  of  pulp.  It  is  allowed  to 
stand  for  1.".  hours,  and  again  pressed.  These  second 
i  minings  form  the  beverage  of  the  country.  Occasionally 
in  bad  seasons  a  third  pressing  is  resorted  to. 

The  fermentation  is  frequently  attended  with  difficulties. 
The  must  is  placed  in  tubs,  which  are  situated  in  cellars  or 
vaults  kept  at  a  constant  temperature  of  59  F.  Fermen- 
tation is  completed  as  soon  as  the  tub,  when  sounded,  ceases 
to  give  an  indication  of  the  slightest  effervescent  action. 
This  occurs  after  uncertain  intervals,  depending  on  the 
weather,  and  varying  from  three  days  to  five  weeks.  The 
liquid  is  now  clear,  with  a  top  and  bottom  layer  of  lees,  and 
it  is  necessarj  to  draw  the  eider  off  into  casks  without  the 
slightest  trace  of  lees.  A  secondary  fermentation  takes 
place,  lasting  for  some  weeks:  a  muddy  deposit  forms 
rendering  a  second  drawing  off  necessary.  Sometimes  a' 
clarifying  agent  is  required,  one  of  the  best  being  catechu, 


JOTJBNAL  OF  TUT.   SOCIETY  OF  CHEMICAL  INDUSTRY. 


LJniyk 


used  in  the  proportion  of  2  lb.  dissolved  in  2  galls,  of  water 
i  gaHg  of  cider. 
\  portable  mill  and  hand-press  i  osta  from  5/.  to  1('/.     A 
tixed  mill   and  a  horse-press,  such  as  is  used  in  the  large 
farms,  cost  60/.  to  100/.— J.  L.  11. 

Potable   Spirits;    Injurious   Constituents  of  . 

1.  Bmnton  and  Tannioliffe.  Nature,  63,  *91> 
authors  show  tbat  fusel  oil,  which  has  hitherto  been 
thought  to  l>e  the  chief  injurious  constituent  of  whiskey,  is 
not  present  in  ordinary  spirits  in  sufficient  quantity  to  cause 
;mv  disagreeable  effects.  As  a  result  of  the  investigation 
of  the  physiological  action  of  furfural  anil  ether  similar 
aldehjdic  bodies,  which  are  invariably  present  to  a  greater 
or  less  extent  in  whiskey,  and  also  a  comparison  of  the 
action  of  ordinary  whiskey  and  whiskey  freed  from  alde- 
hydes by  distillation  with  phenylhydrazine  sulphonate,  the 
authors  consider  it  probable  that  many  of  the  after-effects 
produced  by  whiskey  are  due  to  the  presence  of  furfural. 
This  hypothesis  would  account  for  the  superiority  of  old 
whiskey-,  since  one  of  the  effects  of  maturation  is  a  dimi- 
nution in  the  quantity  of  aldehydes  contained  in  the  spirit. 
dso  this  Journal,  1891,  305,  510,  and  665.)— A    S. 

Taha-diastase  ami  Reversed  Ferment  Action.  A.  C.  Hill, 
l'roc.  (hem.  Soc.  1901,  17,  [240],  184. 
Thk  hvdrolysis  of  dilute  starch  solutions  by  taka-diastase 
ends  in  an  almost  complete  transformation  to  glucose,  as 
shown  by  the  combined  polarimetric  and  copper  reduction 
methods  of  estimation  ;  no  dextrin  which  resists  further 
hydrolysis  is  formed,  and  there  is  sufficient  maltase  in  com- 
mercial taka-diastase  to  convert  all  the  maltose  to  glucose. 

A  solution  containing  35  per  cent,  of  glucose  and  6  per 
cent,  of  maltose  hydrate,  that  is,  41  per  cent,  of  total  BUgar, 
on  treatment  by  taka-diastase  containing  maltase,  was 
further  hydrolysed  until  the  measurements  indicated  nearly 
39  per  cent,  of  glucose  and  about  2  per  cent,  of  maltose 
hydrate.  A  60  per  cent,  solution  of  glucose,  however, 
similarly  treated,  showed  a  reversed  ferment  action  until 
i's  optica]  and  reducing  properties  corresponded  with  those 
of  a  solution  containing  SB  per  cent,  of  glucose  and  2  per 
cent,  of  maltose  hydrate.  On  diluting  the  solution  without 
boiling,  hydrolysis  again  took  place.  The  difference  in 
equilibrium  point,  in  this  case,  from  that  found  by  the  author 
when  acting  on  concentrated  glucose  solutions  with  yeast 
extract  (this  Journal,  1898,  684;  Trans.  Chem.  Soc.  1898, 
73,  634")  (in  the  latter  case  the  measurements  at  equilibrium 
corresponded  to  a  mixture  of  34  per  cent,  of  glucose  and 
8  per  cent,  of  maltose  hydrate)  is  probably  to  be  explained 
bv  the  presence  in  the  yeast  extract  of  enzymes  other  than 
maltase  and  diastase,  whereby  other  polysaccharides  are 
formed  either  from  glucose  or  maltose,  such  ferment  actions 
being  quite  distinct  from  a  possible  formation  of  higher 
polysaccharides  from  maltose,  which  may  occur  al60  in  the 
case  of  taka-diastase. 

Chinese  Yeast ;   Mueor  Cambodia,  a  New  Species  of 
Mould  Fungus.     T.  Cbxzascz. 

See  under  XXIV.,  page  757. 

Extract  from  lieer  Yeast,  similm    to  Mint  Extracts  Pre- 
paration of ,  from   Pressed    Yeast  or    Wine    Yinsl, 

without     .1  ulo- Fermentation.       L.    Aubry    and    WlSSi 
schaftliche  Station  fur  Branerei  in  Miinchen.     Ger.  Pat. 
120,346,  1899. 

See  under  XVIII.  A.,  page  737. 

•  uic ;  Occurrence  of ,  in  Sugars,  Malt,  and  Beer. 

B.  E.  E.  Ne'wlands  and  A.  11.  Ling. 

See  under  XXIII.,  page  748. 

Aisenir  ;  Influence  of  Selenium  on  certain  Tests  for . 

R.  Rosenheim. 

See  under  XXIII., page  751. 

Alcohol  and  Extract  in  Beer;  TornSe's  Optical  Method  of 
Determining .     A.  k.  Ling  and  T.  II.  Pope. 

See  under  XXIII.,  page  755. 


PATENTS. 

Fermentation  Gas ;  Treatment  and  Utilisation  oj  I 
J.  F.  Wittemann,  Xew  York,  U.S.A.  Eng.  Pat.' 
March  14,  1900. 

Tnis   process    consists   of    treating   fermentation   gtj 
impregnating    beverages    with   it.     The   gas    is    fir>t 
pressed   and  cooled  in   a  refrigerator   for    24    hour- 
pressure  of  not  less  than  lo  atmospheres.     'II 
mixture  of  carbon  dioxide  and  ethers  is  separated  fr. 
liquid,  and  the  separated    mixture  stored  fur  a  lime  I 
pressure   in  a   cold   receiver.     Finally   the  bcveragi 
treated  is  impregnated  with  the  mixture  undci 
lower  temperature    and  pressure.     The    remainder 
claims  are   for  mechanical   devices  for  carrying  ou  | 
operations. — J.  L.  B. 

German  Yeast;  Process  for  Purifying  Molai 

Juices  for  Obtaining  .      F.    R.    Bramscb, 

Bohemia.     Eng.  Pat.' 8305,  May  1,  1900. 

This  process  consists  in  mixing  the  mola- 
juiees  with  pulverised  lignite,  boiliug  the  mixture,  i 
it  to  50°— 60°  R.  (62-.">— 75  C),  and  filtering  I 
filler  presses.  The  transparent  liquid  thus  obtai 
mixed  with  an  extract  prepared  by  heating  materil 
in  nitrogen,  such  as  linseed  cake,  with  dilute  snlpl 
hydrochloric  acid  under  pressure,  the  liquor  bell 
neutralised,  mixed  with  animal  charcoal,  and  filtered. 
a  solution  yields  a  white  efficient  yeast,  capable  "I 
kept  for  a  considerable  length  of  time. — T.  II.  I'. 

Yeast;   Utilisation  of  Pressed .     G.  Valentine. ! 

Eng.  Pat.  9991,  May  31,  1900. 

According  to  the  method   described  in  this  pale 
pressed  yeast  is   heated  in  a  boiler  until  all  the  alco 
been   driven   off.     This  alcohol   is  condensed  anil  n 
The    liquefied  yeast  in  the   boiler  may    then  be  lis 
with   spices,   and   evaporated   to    a   paste  or   to    ci 
dryness,  and  ground.    The  powder  so  obtained  forms 
food.     Ground    cereals  may  be   added  to   tf 
and  the  mixture  baked  and  ground.     An  alternative 
is   to  add  to   the   liquefied  yeast   in   the  boiler  rat 
materials  as   vat   sweepings,   spent   hops,   malt   cot 
malt   dust,   &c  ,  and  an  approximately  calculated  q 
of  sulphuric   acid  to  fix   the    "volatile    nil 
pounds.'7     The  heating  is  increased  and  maintains 
400     F.,   until  all  the   volatile  products  bin 
The  said  volatile  products  are  passed  through  a  ro 
into  a  closed  receiver,  from  which   the  tmcond 
are  conducted  through  a  series  of  sulphuric  acid 
and  a  water  washer,  also  through  lime,  soda 
iron  purifiers,   and  finally  into  the  open  air.     The  ti 
the  washers  may  be  employed  in  a  subsequent  0| 
for  fixing  the  free   nitrogen.     The  residue  in  the  I 
ground  and  used  as  a  manure. — \V.  P.  S. 


Malt,  Hops,  Hams,  or  other  Alimentary  Me 

or    Roasting  or   Smoking  of .     B.  E.  K.  Ni 

London.     Eng.  Pat.  3194,  Feb.  14,  1901. 

The  arsenic  which  may  be  contained  in  fuel  it 
rendered  inert   by  combining  it  with  an   alkal 
earth   so   as    to    prevent   the   arsenious    acid   fro"  I 
volatilised  and   deposited  on  the  material  which  i 
roasted  direct,  or  smoked.     Good  results  ma] 
bv  admixture   of  5  parts  by  weight  of  lime,  in 
with  every   loo  parts  by  weight  of  fuel.     The  proa 
be  carried  out  by  the  admixture  of  the   active 
the  fuel,  prior  to  combustion,  and  cither  in  th 
in  the  form  of  a  solution. — J.  L.  11. 


Malt;  Process  for  Producing  Colouring 


Vienna.     Eng.  Pat.  19,946,  Nov.  6,  l» 

The  patentee   adds  glycerin  to  th 
"  combined  with  water  and  steam."     The  roasting  I  I 
ture     is    then    increased    from    200     C,    I" 
coloured    malt    so   produced  is  free  from  glycerin    " 
substances  having  a  bitter  burnt  flavour. — J.  L.  !>• 
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mentino    Vessels;    A    Mechanical  Contrivance   which 

'turns  and  Bouses  the  Wort   in   .     ().  (J.  ( '.   L.J. 

.  Grimsby.     Kng.  l'at.  12,131,  July  5,  1900. 

invention  eon.tists  of  an  arrangement  of  machinery, 

lied  to  "  squares  "  or  fermenting  vessels,  lint  capable 

)    of  rousing  the  wort   during  fermentation  and  pumping 

I  lower  into  an  upper  vessel.     The  rousing  is  effeeted 

i    rousers    working  backwards   and    forwards, 

dipping   into    the    upper     vessel,    passing    along   its 

ipaMe  of  being  lifted  out  if  necessary.      I' 

are   connected    by    horizontal    burs    with    pumps 

between    the   vessels,   unci  the    hitler  can    work    in 

nil  the   rousers   if  required.     The  requisite  motion 

ud    by    a     rocking    shaft    provided    with    suitable 

o  ctions. — .1.  L.  B. 

rl ;   Brewing  Process  fur  the  Production  of  lliqh 

\  Low  Fermenting  .     A.    Kckardt,  Giessen,   ( 

■  it.    Eng.  Pat.  12,459,  July  10,  1900. 

.*   consists   of  adding   a   sufficient   quantity    of 

.     alkalis,"   alkaline   earths,   or  their  carbonates  to  the 

;   material   or    wort,    to  destroy    the   capacity     for 

I  initiation   or   fermentation.     The  action  of  the  alkali 

or  less  neutralised  by  an  addition  of  mineral  acid, 

ction  being  slightly  acid,  so  as  to  allow  subse- 

■i  ilieatiou  und  fermentation.     By  these  means 

igulablc    albumin   is    converted   into    uncoagulahle 

!  a  higher  extract  thereby  obtained. — J.  L.  B. 

r,  and  Porter  or  Stout;  Anti-Bacteria  System  and 

for  the  Use  of  Bracers  of ,  during  lite 

of     Cooling,    Fermentation,     and    Hac/dni/. 
.   Bennett,   Holywell,    Flint.       ling.    Pat.    12,949, 
1900. 

enter  claims   the  connection  of  different   parts  of 

tiI  and  distilling  plant  so  that  the  operations  of  cooling 

tfc Uort,  fermentation,  settling,  and    racking   may    be 

;h  without   any  contact   with  the  atmosphere. 

-.I  designed  that  it  can  hold  the  whole  bulk 

ie  >rt,  of  whatever  quantity,  and  its  double  function  of 

i«  ind  cooling  is  claimed  as  au  improvement  over  the 

m  of  shallow  coolers  and  refrigerators. 

—J.  L.  B. 

>m  Alcohol,  ^Yine,   Cider,  Beer,  and  the  Like  ; 
•    iprm'id  Process   and  Apparatus  for    the    Manu- 

.     E.   Barbe,   Paris.     Eng.   Pat.    17,497,    | 

1900. 

a  consists  of  a  combination  of  an  acetitler  of 
>■  and  u  concave  false  bottom,  formed  of  parts 
•  with  an  iueliimtiou  towards  the  centre,  the 
t  |  trfaces  of  which  are  provided  with  grooves 
heir  edges.  At  intervals  there  are  holes  in 
ets  are  fixed,  projecting  from  the  surface 
i  :th  caps.  By  this  arrangement  the  apparatus 
a  two  parts,  each  of  which  can  be  worked 
i'he  pipes  or  sockets  permit  the  free  passage 
ind  its  evacuation  in  the  opposite  direction, 
ssary  air  for  the  acidification.  Between  the 
the  acetifier  and  the  false  bottom,  chips  are 
false  bottom  supporting  another  layer  of  chips. 

—J.  L.  B. 

Whisky,  Brandy,  and    other  Strongly  Spiri- 

.  Method  of  Accelerating   the  .     O. 

ion.     From  Joshua  Bros.  Proprietary,  Ltd., 
Eng.  Pat.  8363,  April  23,  1901. 

'  or  hastening  the   maturing  of  spirits,  &c.  is 
;ingtbe  material  contained  in  wooden 
1 ts  to  the  action  of  a  warm  atmosphere  saturated 
■    saturated  with  moisture. — J.  L.  B. 

«e  known  as  Burnt  or  Pot  Ale  ;  Treatment, 

Ulisiiig  Purposes,  of  the   .     T.  Storer  and 

Falkirk,  Scotland.     Eng.  Pat.  9514,  May  7, 


I 


product  obtained  from  the  evaporation  of  dis- 
is  powdered,  placed  on  plates  or  pans,  and 


heated  to  700°  F.,  the  pi  awhile    being   agitated 

Bj  this  treatment  the  physical  character  of  the  powder  is 

changed  ;  it  i-  no  longer  deliquescent,  and  can  then  be  used 

a*  a  fertiliser. — J.  L.  B, 

XVIII.— FOODS :  SANITATION;  WATER 
PURIFICATION,  &  DISINFECTANTS. 

01.)— FOODS. 

lli  Irari  from    Beer   Yeast,  Pressed   Yeast  or    Wi/,,    Yeast, 

Similar  to  Meat  Extract  ;   Preparation  of ,  without 

Auto  -  Fermentation.      L.    Aubrv    and     the    Wissi 
schaftliche  Station  fih-Brauerei   in  Munchen.     Ger.  Pat. 
120,346,  1899.     Zeits.   angew.  Chem.   1901,    14,     [24 
595—596. 

A    process  is  described   for  obtaining  the  nutrient  consti- 
tuent- of    the  yeast  cells  in  the  form  of  a   syrupy  extract, 
soluble   in  water  and  possessing  a  meat-like   flavour.     The 
crude  yeast  is  sifteil  from   impurities,  any  acidity  is  neutra- 
lised by  treatment  with  a  1  per  cent,  solution  of  ammonium 
carbonate,  and  the  yeast  is  then  subjected  to  pressure.    The 
pressed    yeast,     containing    70 — 75    per  cent,    of     water 
enclosed    in   the    cells,    is    intimately   mixed  with  at  least 
5 — lit  percent,  of  its  weight  of  common  salt.     Liquefaction 
soon  takes   place,    the   common   salt   penetrating   the  cell 
membranes,  and   exerting   a   solvent   action   on  the  albu- 
minous  constituents    of   the   yeast.     The  liquefied  yeast  is 
preferably  allowed  to  stand  for  some  time  in  a  cold  place, 
then   digested   for  2 — 3  hours  at  about  50°  C,  and  finally 
rapidly   heated   to  boiling.     To   expedite    the    heating   to 
boiling,  the  mass  may  be  introduced  into   its  own  bulk  or 
twice  its  bulk  of  boiling  water.     After  boiling  for  from  one 
to,  at  mo-t,  two  hours,  the  mass  is  pressed  whilst  still  hot, 
the  residue  washed  with  hot  water,  and  the  solution  evapo- 
rated on   the  water-bath   till   a  skin   forms  on  the  surface. 
The  liquid  is  then  allowed  to  stand  in  open  vessels,  and  is 
finally  filtered.     It  is  stated  that  by  long  standing  in  contact 
with  the  air,  the  pleasant  taste  of  the  extract  is  appreciably 
increased. — A.  S. 

"  Nor i"  from  Japan.     Kintaro  Oshima  and  B.  Tollens. 
Ber.  1901,  34,  [8],  1422—1424. 

"  Nori  "  is  an  edible  sea  alga  (Porphyra  laciniata)  used 
as  food  in  Japan.  It  consists  of  greenish,  thin,  paper-like 
sheets,  insoluble  in  water  and  almost  tasteless.  Examina- 
tion for  pentosans  and  methyl  pentosans,  by  distillation 
with  hydrochloric  acid,  yielded  furfural  and  methylfurfural 
to  the  extent  of  2 '15  per  cent,  of  phloroglucide  on  the 
"  nori,"  Oxidation  with  nitric  acid  in  the  official  manner 
yielded  6  73  per  cent,  of  mucic  acid;  saccharic  acid  was 
also  identified  in  the  filtrate.  <  )n  testing  for  fructose  and 
other  ketoses  by  the  resorcinol  reaction,  a  fine  red  coloration 
was  obtained,  showing  the  characteristic  spectrum. 

Large  quantities  of  "  nori "  were  hydrolysed  with  5  per 
cent,  sulphuric  acid  (eight  hours  in  a  water-bath),  and  the 
resulting  sugars  were  precipitated  as  hydrazones.  After 
purification  the  hydrazones  (one  of  which  melted  at  159° — 
160°  C.,and  the  other  at  195° — 19bc)  were  decomposed  with 
benzuldehyde.  The  sugar  obtained  from  the  former  hydra- 
zone  was  identified  as  inactive  galactose,  also  obtained  by 
Winterstein  from  chagual  gum.  The  sugar  from  the  hydra- 
zone,  melting  at  195° — 196°  C,  was  found  to  be  rf-mannose. 
Xo  fueose  could  be  isolated  from  the  products  of  hydrolysis, 
but  the  production  of  methyl  furfural  indicates  its  presence. 
The  syrups  probably  also  contained  pentoses  and  other 
hexoscs. — J.  F.  B. 


Vinegar  ;  Detection  of  Methyl  Alcohol  in . 

See  under  XXIII.,  page  753. 


R.  Robine. 


Butter;  Purity  of .     Standard,  July  8,  1901. 

See  under  Trade  Report,  page  774. 


Food  Preservatives.     Continental  Regulations. 
Dept.  of  Agriculture. 

See  under  Trade  Report,  page  774. 
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Fruit  Preservation.     Imp.  Inst.  J.,  July,  1901. 
under  Trade  Report, page  77."). 

PATENTS. 

Gluten  i   Process  of  Manufacturing  .     L.  A.  Morel, 

Paris.    Eng.  Pat.  92s:;.  Ma;  19,  1900. 

I  in-  is  :i  process  for  the  production  of  pure  dry  gluten, 
and  consists  in  freezing  moist  gluten  into  thin  solid  sheets 
by  pas-ins;  it  between  rollers  through  which  a  refrigerating 
liquid  Bows.  The  frozen  sheets,  preferahly  after  grinding 
iwder,  are  then  completely  dried  under  reduced  pressure 
at  a  temperature  of  80  C.  to  50  C.  Much  of  the  water  is 
removed  in  the  preliminary  rolling,  anil  by  freezing,  the 
elasticity  of  the  gluten  is  destroyed,  so  that  it  can  readily 
he  powdered. — \V.  1'.  S. 

Food  for  Animals ;   Treatment  of  Cotton  Pods  or  Shells  for 

the   Manufacture  of  .      M.    Philips  and  O.   Miiller. 

Cologne,  Germany.     Eng.  Pat.  D649,  Max  25,  1900. 

'1'  hi.  treatment  claimed,  consists  in  grinding  the  pods  or 
shells,  removing  the  >hurt  adhering  cotton  fibres,  and 
mixing  the  powder  with  molasses  and  substances  containing 
nitrogenous  matters  and  fat.  such  as  cotton-seed  flour, 
linseed  meal,  earth-nut  meal,  &c.  The  crushed  pods 
contain  about  3-39  per  cent,  of  nitrogenous  matter  and 
1  of  substances  free  from  fat  and  nitrogen.  The  pods 
may  be  roasted  before  grinding. — W.  P.  S. 

Yeast;    Utilisation  of  Pressed .     G.Valentine.     Eng. 

Tat.  9991,  1900. 

See  under  XVII.,  page  736. 

Food  Preparations  [Milk  and  Egg-Yolk];  Manufacture 

,,f .     Baton  tod.  Mering,  Halle  a/S.,  Germany.    Eng. 

Pat.  11,524,  June  25,  1900. 

The  food  claimed,  is  prepared  hy  substituting  the  fat  of  yolk 
of  eggs  for  the  fat  in  milk.  Yolk  of  eggs  and  skimmed 
milk  arc  mixed  ami  evaporated  to  dryness.  Lactalbumin, 
obtained  by  carefully  evaporating  whey  containing  I J  per 
cent,  of  skim  milk,  may  he  added,  together  with  flour  of 
cereals  and  cane  sugar.  The  high  percentage  of  soluble 
salts  in  the  whey  may  give  the  food  an  unpleasant  tiste. 
The-e  salts  can  be  removed  by  stopping  the  evaporation  of 
the  milk  and  whey  before  all  the  water  has  evaporated,  and 
removing  the  remainder  of  the  liquid,  after  cooling,  by 
mechanical  means  from  the  mass  resulting  from  the 
evaporation. — \V.  P.  S. 

Eggs  ;  Preservation  of .     J.  Jensen,  Svendborg, 

Denmark.     Eng.  Pat.  12,676,  July  13,  1900. 

The  eggs  arc  first  placed  in  a  2  per  cent,  solution  of  vinegar 
for  10  minutes.  They  arc  then  dried,  washed  in  running 
water  for  10  minutes,  again  dried,  and  polished  with  tale. 

— W.  P.  S. 

Fish  for  Human  Food  ;   Impts.  in   the  Utilisation  of . 

A.I)anileveky,St.  Petersburg.     Eng.  Pat.  12,686,  July  13, 
1900. 

Thk  claims  of  this  patent  relate  to  the  preservation  of  the 
flesh  of  fish.  The  raw  fresh  fish  in  its  whole  state  is  finely 
minced,  and  mixed  with  2  to  3  volumes  of  warm  water, 
containing  from  0-5  to  1'5  per  cent,  of  sodinm  carbonate. 
After  standing  for  one  to  two  hours,  the  mixture  is  boiled 
by  thr  admission  of  steam  for  a  further  two  hours.  The  hot 
mixture  is  then  strained  to  remove  bones,  scales,  fins, 
intestines,  &c,  and  sufficient  hydrochloric  acid  is  then  added 
to  neutralise  the  sodium  carbonate  and  to  completely  separate 
all  albuminous  matters,  which  are  removed  by  filtration 
through  linen.  The  moist  mass  on  the  linen  is  removed  to 
metallic  boxes  heated  by  steam,  ami  mixed  with  any  suitable 
flour  or  meal  in  equal  proportions,  together  with  a  small 
quantity  of  salt.  It  is  then  completely  dried  in  a  current 
of  warm  air  (60  — 70'  C),  ground  to  a  coarse  powder,  and 
pressed  into  cakes.  The  filtrate  is  concentrated,  aud,  after 
skimming  off    any   fat   present,  is   added   to    the    above 


albuminous   product,  or  it  may  he   mixed  with  meal. 
aud  pressed  into  cakes,  separately. — \\\  1".  S. 

Food    Products    and  otiier   Substances ;    Presereu 

Sterilisation   of .     R.   Hengstenberg,  Kssling  | 

Neckur,  Germany.     Eng.  l'at.  2:1,893,  Dec.  31,  190 

The   claim-  arc  for   a  sterilising  proces-  by  subjc  i 
food  or  other  substance  to  the  action  of  electric  cum 
high  frequency  aid  potential  (Tola  currents).     Th 
to  be  preserved  may  be  contained  in  open  or  closed  v.  •; 

— W.  1 ;. 

Butter  and  Animal  Fats;  Process  Jor  Preservimi— 
G.  C.  Marks,  London.  Prom  Force,  Sooiete  Am  a 
Antwerp,  Belgium.     Eng.  Pat.  7620,  April  13,  19 

Claim  is  made  for  the  admixture  of  the  butter  or  h  ri 
gum    arabic   (say  3  to   20    per    ceut.),  either  atom 
conjunction  with  salt  or  other  seasoning  ingredient. 

— C.  /  I 

Milk  of  Coics  ;  Means  for  Humanising .     E.  G  Ik 

Ashford,  .Middlesex.     Eng.  Put.  8505,  April  25,  1   . 

The  special  feature  of  this  invention  is  the  albumin  t 
cows'   milk    by  the   addition   of   colostrum   of  cows|Tli 
humanised  milk  claimed,  is  made   up  of  water.    SI 
milk,  20  parts:  milk-sugar,  5   parte  ;  colostrum,   - 
and  cream,  5  parts.     To  each  ouuee  of  the  human 
about  half  a  grain   of   sodium  carbonate   is  ail  I 
finished    product    is    pasteurised    at    a    temperatu    i 
exceeding  155J  F.— W.  P.  S. 


Malt,  Hops,  Hams,  or  other  Alimentary  Matters; 

or  Roasting   or   Smoking   of  .     P.  E.  K.  N 

Eng.  Pat.  3194,  1901. 

See  under  XVII.,  page  736. 


. 


(B.)— SANITATION;  WATER  PURIFICAT  I 

Hirer  Water  Pollution  by  Waste  Lye  of  Potatli  \<* 
Buhner  and  Sehmidtmann.  Zeits.  Ver.  Peutsch.  :! 
ind.  1901,  51,  [544],  427—444. 

In  view  of  the  great  extension  of  the  potash  inil.i-  . 
especially  of  the  deep  borings  in  the  basin  of  the  \  If 
is  of  interest  to  examine  the  effect  of  the  waste  v  I 
polluting  rivers. 

The  waste  lye  of  the  earnallite  process  cootaii 
300  gruis.  of  magnesium  chloride,  36  grins,  of  ma  ■» 
sulphate,  12  to  18  grms.  of  potassium  chloride,  and   i: 
of  sodium  chloride,  and  its  noxious  character  dep  i! 
only  upon  its  content  of  magnesium  salts,  but  oi 
to  which  it  increases  the  permanent  hardness  of  nv  t 
From  a  sanitary  standpoint  the  presence  of  salt-  et 
regarded  with   indifference.     Water  containing 
of  magnesia  per  litre  has  a  purgative   action 
above   lye   they  exceed   this  amount  even  when      I 
thousand  times,  and  the  liquid  possesses  a  harsh,  I"'  I 
taste.     Water  containing  magnesium  chloride  i 
tanneries  and  glue  works.     Glue  boiled  with  hard  t 
afterwards  difficult  to  dissolve.     The  water  it 
for  brewing  purposes,  sugar  factories  and  rel 
for  dyeing,  since  cochineal  and  logwood  are  altered 
and    many   coal-tar  dyestuffs  are   affected  by   it.  1' 
manufactured  with  the  aid  of  such  water  soon  lb 
of  disintegration. 

The  high  state  of  dilution  of  the  potash 
may  lead  to  deception,  e.g.,  in  cases  whereii 
becomes  concentrated  in  course  of  use.  Magnesniii 
attacks  the  iron  of  boilers  directly,  and  by  its  d 
causes  further  corrosion.  The  "  self-purificati 
does  not  apply  in  the  ease  of  magnesium  - 
potash  works  on  a  river  is  inimical  to  the  ones  bcl<  ' 

Organic  Matter  in  Drinking  Waters;  Im/i 
of  Error  in  the  Kubel-Tiemann  {Permanganate  S 

for  the  Determination  of .     Duyk. 

See  under  XXIII.,  page  756. 
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PATENTS. 

n'l  Sewage  and  other  Waste  Liquids;  Treatment  of 
—.  K.  Burmeister,  Hamburg,  Germany.  Eng.  Pat. 
,04«,Judo  is,  190  i. 

|«ewagc  is  treated  consecutively  or  simultaneously  with 
''Date  of  lime  and  slaked  lime.  Instead  of  fresh  ear- 
i  e  of  lime,  the  calcareous  mud  obtained  from  a  previous 
l.tion  umy  be  used. — L.  A. 

1  r;  Apparatus  for    Use   in  the  Purification  of . 

II.   Lake,   Loudon.     From   J.   M.   A.  Lacomme  and 
1  «uder,  \i  n  1  ork,  U.S.A.    Eng.  Pat.  7806,  April  1G, 

:'|i:imtiis  consists  of  a  section  of  water  main  covered 

e  with  insulating   material,  and   made  up   of  twaor 

i  electrodes.     Each  electrode  is  insulated  from 

H8,  and  there  are  two  induction  coils,  each  electri- 

ted  with  an    independent  source  of  electricity, 

I  th  one  pair  of  electrodes,  whereby  cross  currents  of 
(  it v  are  completed  in  the  water  of  the  main,  and  are 
■    to  How  diametrically  through  it,  and  at  right  angles 

I I  Other.     Sparking  rods  pass  through  the  electrodes, 
•  insulated  from  them,  tbe  diametrically  opposite  or 

I  ting  rods  being  connected  with  the   same   source  of 
ad  the  intermediate  rods  with  another  source. 

— G.  H.  K. 

(C.)— DISINFECTANTS. 

PATENTS. 

riant  Pocket  Handkerchief,  and    Process  for  the 
I'  action  of  the  Same.     A.  Just,  Mannheim,  Germany. 
Pat  11,339,  June  22,  1900. 

1. 1  ndkerchiefs  are  suspended  in  an  air-tight  chamber, 
to  the  vapour  given  off  by  heating  tbe  following 
:  Menthol,  10  parts;  "  terbinol,"  20  parts;  euca- 
i  20  parts;  ereoliu,  5  parts;  alcohol  (9(5  per  cent.), 
I  I,  They  are  theu  removed,  folded,  and  packed  air 
I   being  previously  perfumed  if  desired. — L.  A. 

||  ting,  Sterilising,  or   Odorising,  and  for  oilier  like 

Improved  Process  of  and  Apparatus  for . 

lilackaiorc.  Mount  Vernon  City,  New  York,  U.S.A. 
5888,  Mar.  20,  1901. 

ii.    vessel   containing   a    volatile    liquid,    such    as 

oil  coutaiuing  formic  aldehyde,  or  a  volatile  solid 

camphor  or   naphthalene,  and  furnished   with  an 

e  for  admitting  air  to  the  bottom  of  the  vessel  and 

i  tube  connected  to  tbe  flushing  pipe  of  a  w.c.  or 

so  arranged  that  every  time  the  closet  or  urinal,  is 

a  certain  amount  of  air,    impregnated   with    the 

i  f  the  disinfectant,  is  drawn  down  the  flushing  pipe 

1  water.— L.  A. 


«  ;   Treatment   of ,    to   Pender   them   Soluble   in 

J  ■    J.  V.  etter,   London.     From   Aktiengesellschaft 
>t   cer-  und  Erddl  -Industrie,  Berlin.     Eng.  Pat.  7719, 
1901. 

utions  of  the  salts  of  the  sulphonic  and  disul- 

of   iihenanthrene  and   similar  hydrocarbons 

OBarbazol  are  stated  to  possess   the  property  of  dis- 

;  the  solutions  are  then  miscible  with  water 

J   nuing  a  deposit.     The  solution  of  phenanthrene 

icid  is  allowed  to  flow  into  a  saturated  solution 

-.ilt,  the  crystalline  mass   is    redissolved    and 

'in  water.     Without  drying,  it  is  then  mixed 

in  iroper  quantities  of  cresol  and  water.     In  the  case 

Bait,  which  is   especially   useful    for   the   ira- 

tiiuber,  "  the  finished  mixture   produced  by 

-  eaused  to  flow  into  commercial  50  per  cent. 

"'chloride,  and  the  crystalline  paste     .     .     . 

aud  redissolved."     The  processes  and  aqueous 

«  '  phenols,  as  described,  are  claimed.— A.  C.  W. 


XIX.-PAPER,  PASTEBOARD,  Etc. 

"Mechanical"  Wood  Pulp  and  Normal  Papers.  W.Herz- 
berg.  Mitt.  k.  Techn.  Yersucks-Anst,  zn  Berlin.  1900 
18,  [6],  279. 

1\  the  "  Conditions  of  Sale  "(par.  9)  agreed  by  the  German 
I'apermakcrs' Association  in  Nor,  1900,  it  is  laid  down  that 
a  paper  sold  as  free  from  woody  fibre  ("  holzfrei  ")  shall 
eontain  no  added  mechanical  pulp,  but  may  contain  d 
of  lignocelluloses  as  an  incidental  impurity.  Many  trade 
disputes  having  been  referred  to  the  Institute  for  settlem 
involving  the  point  left  in  sonic-  ambiguity  by  the  above. 
definition,  the  author  has  communicated  with  representative 
firms  to  ascertain  whether  any  well  defined  trade  convention 
exists  as  to  a  permissible  limited  impurity  of  lignocelluloses 
in  papers  certified  as  "holzfrei."  Analysing  the  results 
of  some  75  direct  inquiries  addressed  to  makers  and  dealers, 
it  appears  that  no  convention  exists,  and  proposals  wire 
roci  ived  for  an  official  recognition  of  the  admixture  of 
mechanical  pulp  of  various  percentages  up  to  a  maximum 
of  5  per  cent. 

The  author  points  out  that  rigid  exclusion  would  be  an 
academic  absurdity,  and  suggests  the  following  as  a  practical 
compromise:  (1)  in  wrapping  papers,  a  maximum  of  3  per 
cent,  of  "mechanical  wood;"  (2)  in  writing  aud  printing 
papers,  0-5  per  cent.;  and  (3)  in  other  papers,  1  per  cent. 
as  a  maximum. — C.  F.  C. 

Papers}  Opacity  of.  Papier-Zeit.  1901,  26,  [31],  1159. 
Tin:  quality  of  opacity  is  an  important  characteristic  of 
certain  special  papers,  and  the  author  contributes  the 
following  notes  from  his  practical  experience  :  Of  the 
sulphite  pulps,  the  *'  Ritter-Kellner  "  is  more  opaque  than 
"  Mitscherlich  ";  "  Soda  "  wood  pulp  is  relatively  opaque  ; 
half  stuff  from  new  rags,  works,  relatively  more  transparent 
than  cellulose  from  old  rags  ;  of  the  "  mechanical "  pulps, 
those  from  the  fir  species  are  more  transparent  than  those 
from  the  pine  species. 

With  regard  to  b  mating,  the  engines  should  be  furnished 
as  quickly  as  possible  ;  for  loading,  asbestos  is  much  to  be 
preferred.     In  sizing,  excess  of  alum  should  be  avoided. 

For  special  effects,  chemical  methods  must  be  resorted 
to,  that  is,  a  white  precipitate  must  be  formed  upon  the 
fibres  by  interaction  of  suitable  salts. — C.  F.  C. 

Peat-Hoards  and  Peat-Litter.  Papier-Zeit.  1901,  26, 
[3S],  1434. 
Many  attempts  have  been  made  to  utilise  peat  for  making 
paper  and  mill-board,  but  hitherto  without  much  success. 
In  Holland,  where  large  beds  of  peat  are  available  with 
cheap  costs  of  production,  boards  are.  made,  but  they  appear 
to  be  useless  on  account  of  the  shortness  of  fibre.  The 
writer  has  tested  a  sample  consignment  aud  finds  that  thev 
can  neither  be  grooved  nor  bent  by  the  ordinary  box-making 
machines  and  cannot  even  be  used  in  shoemaking  as  a 
substitute  for  the  cheapest  qualities  of  other  boards.  The 
peat-boards  are  so  fragile  that  they  break  on  handling. 
They  might  perhaps  be  useful  as  absorbent  boards  for 
many  purposes,  if  they  were  not  too  dusty.  The  best 
application  for  peat  is  as  a  fuel  or  stable  litter;  it  is  an 
excellent  absorbent  for  stable  drainage,  soaking  up  the 
ammoniacal  liquors  almost  completely  and  deodorising  the 
air.— J.  F.  B. 

Oxycellulosc  and  Hydroeellulose.  J.  J.  Murumow,  J.  Sack, 
and  B.  Tollens.     Ber.  1901,  34,  [8],  1427—1434. 

Oxyeellulose. — In  a  former  paper,  von  Faber  and  Tollens  (see 
this  Journal,  1899,  1014)  examined  oxyeellulose,  prepared 
in  several  different  ways,  by  heating  it  with  milk  of  lime  for 
several  hours  on  the  water  bath.  In  this  way  the  oxidised 
portion  of  the  product  (termed  by  them  "  celloxin  ")  was 
broken  down  into  soluble  products  from  which  isosaccharinic. 
acid  aud  dihvdroxybutyric  acid  were  separated  as  calcium 
salts.  The  present  authors  have  extended  this  series  of 
observations  to  an  oxyeellulose  prepared  by  aid  of  potas- 
sium chlorate  and  hydrochloric  acid  according  to  the 
method  of  Vignon.     The  soluble  products   were   ideutical 

a  2 
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1  l'i    Faber   and  TulleDB, 
.  .■ "-     p  issess  d    all    the 
- 

ltd,    cotton,    when 

1  -4."i   sp.  e;r.  is   bydrated, 

I       .  ithqrs 

this   j  rod     '.   b  •!    that   acid  of  this 

;.  I'llcy 

igth  of  acid  to  1  *  52     l*5fspgr. 
and  the  tit  raried  from    10  to  48  hours 

■   ;.i  the   <:  .    the    fibres  of  tl 

prod      •  -  i  ;  they  were 

Unsolved    by    stro:-  S  i       soda. 

whils  -        u' •    atta  rations   reduced 

Fohli  and  n  nised  by  washing 

with  :'   the   hydrocellulose 

pre;  Ik  of  lime  yii  apparently  the  same 

it  ■  is  were  obtai  ixycellulose. 

ii  amorphous  calcium  s.ilt  having  a 
composition  similar  to  that  of  the  calcium  salt  of  dihydroxy- 
butyric  acid,  wore  isolated.  uig  of  h\ drocellulose 

with  dilute  sulphuric  acid  resulted  in   the  formation  of  only 
a  small  quantity  of  reducing  sugar. — I.  F.  K. 

dose,     OxyceUulose,     Hydrocellulose,     Pectins,    and 
acanlh.     B.  Tollens.     Ha.  r.'Ol,  34,   [R],  1434— 
mi'. 

i:  hydrocellulose  :md  all  crude  oxyeellulose  prepara- 

■  contain  cellulose.     From   the  action  of  alkalis  upon 

the-  i'  author  concludes  that  the  true  products  of 

tin]   are  combined   with    this   cellulose 

somewhat  after  the  manner  of  esters.     The  author  divides 

lulcse  grotiT  into  four  classes  :   — 

A.   I 

1!.  Hydrated  celluloses,  i.e.,  hydrocelluloscs  and  hemi- 
cellnloses,  bodies  which  are  non-reducing,  hut  readily 
hydrolysed  to  reducing  compounds. 

C.  Celluloses  with  acid,  i.e.,  carboxyl  group3  ;  this  class 
includes  the  pectin-,  &c. 

1>  Celluloses  with  both  acid  (carboxyl)  groups  and 
aldehyde  or  ketonic  groups;  this  class  includes  the  oxy- 
celluloses,  which  are  cupric  reducing  bodies. 

The  more  highly  oxidised  classes  I'  and  D  are  dis- 
tinguished from  A  and  1!  by  elementary  analysis,  the  ratio 
of  6:0  being   1:8—9,  instead  of  1:8,  as  in*  the  A  and  B 

Bumcke  and  Wolfeusteiu  (see  this  Journal,  1899,  9-10) 
ribed  a  product  of  the  action  of  hydrogen  peroxide  on 
cellulose,  yvhich  they  termed  "  hydralcellulose."  They 
assign  a  H:0  ratio  of  1:8  to  this  body,  but  the  author 
points  out  that  their  analyses  might  be  equally  within  the 
-of  error  for  a  body  of  the  oxycellolose  type  with  a 
ratio  of  1:8*3.  Judging  from  the  undoubted  oxyeellulose 
properties  of  "  hydralcellulose,"  the  author  regards  it  as 
belonging  to  class  D,  and  Scl-s  no  reason  for  modifying  the 
view  that  oxycelluloses  are  true  oxidation  products  of 
cellolo 

The  acid  cellulose  derivatives  and  pectins  are  gelatinous 

bodies  containing  an  excess  of  oxygen  corresponding  to  the 

presence  of  carboxyl  groups ;  aldehydic  or  cupric  reducing 

i]is  are  absent.      Tlie   natural  members   of   this   class 

often  contain,  besides  the   Cj  cellulose  aggregates,  groups 

which    yield   pentoses    on    hydrolysis.      The   author   also 

includes  gum  tragacanth  in  class  C.     Although  Hilgcr  and 

is  (this  Journal,  1900,  077}   came  to  the  conclusion 

that  the  acid  properties  ef  tragacanth  and  oxybassoriu  could 

not   be  due  to   carboxyl   groups,   the   author,   taking  into 

account  the  inconclusive  nature  of  the  elementary  analyses 

in  this  respect,  prefers  to  regard  both  bodies  as  containing 

oxygen  over  the  normal  carbohydrate  1:8  ratio, 

owing  to  the  presence  of  .carboxyl  groups. — J.  F.  B. 

uloie-Xanthogenic  Acid.     ('.  1'.  Cn  ss  and  E.J.  Bevan. 
1901,  34,  [9],  1513—1520. 

the    preparation    of    sodium    cellulose  -  xanthogenate 
..  ■    ■   dose  is  treated  with  carbon  bisulphide 
according  to  the  proportions  C4H,0O6:2NaOH:CS,, 
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The  proportion  of  alkali  here  indicated  is  don', 
theoretically  required  far  the  formation  of  the  eo 
Na. Sl'S. i  >.l    .I!,1',,    but     it     is    found     to     be    a! 

ssary    in    practice    for   th?    preparation   of    a  S'o) 
product.      Again,  in  the  preparation  of    cellulose    be 

ulkali-cellu  ir  ling    to     Kallmann's 

reaction)  itisfoundth.it    under    no   conditions    i-   i 
lylation  than  a  di-benzoate  obtainable. 
Hence   the  author,  argae  that   two  of  tho  hydrox   < 
the     C0    cellulos  i     m  ilecule     [acid  -hydros*, 
specifie  affinity  for  alk al;,  and  that  ulkali-cellulo 
the  hydroxyls  are    in  an  enhanced   state  of  reactiv 
probably  a  definite  combination  in  these  proportions, 
extensive  series  of   analyses  of  viscose   preparations  c  A) 
practical        -ale     has     thro-rn     considerable     light    o  !l 

uieal   nature   of  the   products.       In    |he  tirsl   pi  i, 
authors  record    the  observation   that    cellulose  xautli 
acid  (which  has  not   been    isolated   in  the  free   state;   I 
acid  of  relatively  high  affinity.     The  solutions  of  its  s  a 
salt  [viscose]  are  uot  decomposed  by  weak  organic  M- 
c.g.,  ace:ic  or  lactic.    The  alkaline  by-prod 
thiocarbonates,   and    sulphides)    are    deconipa-,  1    i 
addition   of   acetic    acid,    leaving    the    sodium    eel  » 
xanthogenate    in    solution.       Consequently,   a    diffe  :. 
titration  with  mineral  acid  hot,  on  the  one  hand,  an  ri 
acetic  acid  cold,  on  the  other,  affords  an  indication   tl 
alkali  in  combination   with  the   cellulose  xantb 
Again,   if  the   sodium   cellulose  xanthogenate   be 
in  the  pure  state  by  means  of  neutral  dehydrating  ag  s, 
titration   with  iodine  also  shows  the  proportion  of  coi  > 
alkali  according  to  the  equation — 


,OR 
2CS<  + 

X  SXa 


2] 


.OH  BOv 

CS<  )CS  +  2> 

\s s/ 


The  authors  have  also  followed  the  process  of  pro? 
reversion  which  the  cellulose-xanthogenaic  unders 
keeping.  Analyses  at  various  periods  of  the  "  life" 
viscose  show  three  more  or  less  well-defined  > 
the  maximum  degree  of  reiction  has  been  oh'aii 
using  excess  of  carbon  bisulphide  for  a  long  time,  I 
evidence  of  the  produclion  of  the  compound — 

Na.SCS.O.C6H,0«. 

termed  the  C6  xanthogenate.      This  is  not  prccipit 
salt,  even  after  acidification   with  acetic   acid.      A 
hours  at  the  outside,  it  reverts  to  the  C13  xaiitlu 
which  forms  the  basis  of  the   ordinary  industrial 
The  C|.,  xanthogenate  is   soluble  ia  water  after  acid 
and  precipitation  with  brine.     If  no  excess  of 
be  present,  the  solut:on  sets  to  a  solid  mass  after  C  — 
and  the  product  is  then  found  to  have  the  compoiiti 
(',,  xanthogenate.      This  compound  is  insolul 
hut  is  readily  soluble  iu  caustic  alkali  and  can  I 
from  its  alkaline  solutions  in  the  pure  state  by  acid,  tl 
and  washing.      On  further  keeping,  the  ('.,,  xanth  •■> 
gradually  reverts  to  a  cellulose  hydrate.      It  is  pon  ' 
that  none   of  these  changes  take  place  suddenly,  I 
intermediate  products   and  mixtures   may  be  eocoi 
The  remarkable  influence  of  excess  of  canstii 
solubility  and   viscosity  of  the   xanthogenate  prep, 
at  all  stages  of  their  existence,  indicates  the  | 
the  second  reactive  hydroxyl  of  th-  alkali-cc! 
production  of  soluble  derivatives. — J.  F.  11. 


Cellose ;  A  Biose  obtained  from  Cellule 
/..  H.  Skraup  and  J.  Konig.     Ber.  1901,  34,  [»]■  ■" 

The:    authors    have     saponified   the    crystal 
obtained    by   Franchimonl's    method  (ii 
the  action   of  acetic  anhydride  on  cellulose  in 
sulphuric  acid.     The  acetate  is  sapouiti.  d  by  al 
and  the   biose   is   easily  isolated   in  the  c 
exhibits  slow  dextrorotation,  rising  from  [a]»  = 
ten  minutes  after  solution,  to  +  33*7    after  15  licur 
On  inversion  it  yields  ordinary  glucose,  bnl   it  '* 
determined  whether  accompanied  by  any  otb  I 

— C. 
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Irticles;  Manufacture  of  Hollow  — 
IB,    London,   and    J.  Ronnvita,    Paris 
June  27, 1900. 

:  specification  relates  to  apparatus  for  shaping  films  of 

[cellulose  thiocarhonate]  whilst  in  the  gelatinised 

lition  after   washing   with  brine,  into  a  hemispherical 

,i.    The  circular  disc  of  \  iscose  film  is  clamped  down  on 

sheet  of  caoutchouc,  which   is  then  distended,  together 

the  film,  by  the  application   of  a   fluid   pressure  from 

u  jrncath.     The   film  then  assumes  a  hemispherical  form 

■  Baogc  ;  in  this  state  it  is  rendered  insoluble  in  water, 

. .  ,'l   upon    i  suitable   mould,  on   which   it   drie--    and 

Two  such  hemispherical  films,  cemented  together 

heir  flanges,  then  constitute  the  hollow  articles  claimed. 

— J.  V..K 

dose  Articles  ;   Manufacture  of  Hollow .     E.  G.  1'. 

Loudon,    aud   J.   Bonavita,    Paris.     Eng.    Pat. 
,664,  JoBe  27,1900. 

inventors  manufacture  hollow  articles  of  cellulose  by 
nga  film  of  "  viscose  "  [cellulose  thiocarbonate],  in  its 
iniged  condition,  washing  it  in  brine,  cutting  to  the 
.1  shape,  and  immersing  it  in  a  dilute  solution  of  zinc 
ite  or  chloride  or  lead  acetate.  This  has  the  effect  of 
Kg  the  film  except  at  its  edges.  When  the  internal 
■  s  are  separated,  by  forcing  fluid  between  them  to 
;  id  the  film,  a  hollow  article,  such  as  a  tube  or  sphere, 
dueed.— J.  F.  B. 


'ellulose ;     Manufacture    of  .       L.    Lederer, 

lzbach,  Bavaria.     Eng.  Pat.  Il',7-f9,  June  23,  1900. 

as  provide  for  the  production  of  acetyl-cellulose  by 

ig  cellulose  into  hydroeellulose  and  adding  the  latter 

anhydride   in     the   presence  of    sulphuric    acid. 

i  'cellulose  prepared  according  to  Girard's  method,  by 

ellulose  with  dilute  sulphuric  acid,  pressing,  drying 

«;  'atingfor  3  hours  at  70°  C,  is  treated  direct  with  four 

.eight  of  acetic  anhydride,  when   reaction   occurs, 

Died  by  rise  of  temperature.     If  the  hydroeellulose 

pared  by  another  process  without   sulphuric  acid,  it  is 

to  add  0-25  —  0"o  per  cent,  of  the   latter  to  the 

•'anhydride  employed. — J.  F.  B. 

I  lid";  Improved  Method  of  Producing .     E.  Ziihl, 

Berlin.     Eng.  Pat.  11,751,  June  28,  1600. 

■*  ventor  claims  the  employment  of  naphthyl  acetate 
M  lid  solvent  for  nitrocellulose  in  the  manufacture  of 
Hd,  to  replace  the  whole  or  a  part  of  the  camphor 
used.— J.  F.  B. 


idj  Manufacture  of .     J.  N.  Goldsmith,  Bran- 

,  Suffolk,  and  British  Xylonite  Co.,  Brautham  and 
End,  Essex.     Eng.  Pat.  13,131,  July  20,  1900. 

rs  claim  to  substitute  for  the  whole   or  part  of 

lophor   usually   employed    in    the    manufacture    of 

i  I,  one  or  mere  of  the  following  substances  : — Acetin, 

!  the  acetic  esters  of  glycerin,  acetochlorhydrin, 

'hat  is,  the  benzoic  esters  of  glycerin,  phthalic  or 

esters  of  the  aliphatic  alcohols,  pulegone,  as  found 

pennyroyal,  thujone,  as  found  in  thuja   oil,   and 

indensalion  products  obtained  by  combining 

•:  oils  with   bcnzaldchyde   or  with   acetaldehyde  or 

hydft     Although  the  above  substances  are  mostly 

re  than   an   equal  quantity  of  camphor,  the 

!  is  counteracted   by   the   lower   volatility  and  the 

"  fiiciercy  of  their  solvent  action.— J.  F.  B. 

<••  Ulihe  Substance;  Manufacture  of  a ,    E.  Ziihl, 

,   Berlin.    Eng.  Pat.  8072,  April  19,  1901. 

nol land  naphthol  esters  of  inorganic  acids  as  well 

acids,  have  the  property  of  forming  suitable 

1    s  tor  camphor  in  the  manufacture  of  celluloid  ;  the 


former  class  of  esters  also  retard  the  combustion  of  the 
product. 

The  present  invention  provides  fur  the  employment  of  the 
phosphoric  esters  of  phenols  an  I  n  iphthols   in  pi  i 
or  the  whole  ot  tl amphor  usually  employed  in  the  manu- 
facture of  celluloid.     Triphenyl  phosphate  and  trinaphthyl 
phosphate  are  quoted  as  examples.  —J.  F.  I>. 

Metallised   Paper;  Impts.   in  - •  .     I'.    Haerle,  Munich, 

Germany.     Eng.  Pat.  17,048,  Sept.  25,  1 

A-  i  substitute  for  expensive  tinfoil  for  packing  paper,  the 
inventor  claims  the  use  of  parchment  paper  or  other  water- 

and  fat-proof  paper  coated  or  painted  on  i side  or  both 

sides  withalayerof  bronze  or  other  metal.     The  invention 

is  intended  to  relate  especially  to  the  so-called  "  Pergamyn  " 
paper,  which  is  prepared  by  working  "cellulose   in   thi 
engine  with  glue  an  1  alum  until  it  has  the  consistency  of 
gelatin." — r.  P.  13. 

Xifrocellutose    anil     Similar    Compounds  .-     Process  for 

Making .     D.  Bachrach,  Baltimore,  U.S.A.     Eng. 

Pat.  2339,  Feb.  4,  1901. 

Tire  claims  provide  for  adding  to  nitrocellulose  or  similar 
compounds  a  sulphate  to  the  extent  of  30  per  cent,  or  more 
by  weight  of  the  solid  constituents.  The  sulphate  best 
adapted  for  the  purpose  is  calcium  sulphate,  which  may 
be  produced  by  adding  calcium  carbonate  and  then  sul- 
phuric acid.  Stated  generally,  the  claim  resolves  itself 
into  the  addition  of  a  neutral  or  an  anti-acid  .substance  to 
the  nitrocellulose,  aud  then  a  salt-producing  acid  in  the 
proper  proportions.  The  object  of  the  invention  is  to 
produce  a  nearly  or  perfectly  non-combustible  mixture. 

—J.  F.  B. 

Pulp  Strainers;  Upward   Flow  .     VV.  P.  Thompson, 

London.     From  A.  Woge,  Alfeld,  Germany.     Eng.  Pat. 
798G,  April  18,  1901. 

The  claim  is  for  a  flat  pulp  strainer,  in  which  the  material 
to  be  strained  passes  upwards  from  below,  characterised  by 
two  perforated  beater  arms  or  wings  suited  to  the  surface 
of  the  slotted  plates,  appertaining  thereto,  and  arranged 
beneath  two  slotted  plates  being  set  in  oscillation  in  such  a 
way  that  when  one  of  the  beaters  swings  downwards,  causing 
an  interruption  of  the  passage  of  the  material  through  the 
respective  strainer  plate,  all  the  lumps  adhering  to  the  latter 
are  sucked  off,  and  are  brought  into  a  somewhat  protracted 
downwardly  directed  current,  and  in  the  next  upward 
movement  of  the  wing  or  beater,  causing  an  increased 
passage  of  the  material  through  the  strainer  plates,  these 
lumps  pass  through  the  holes  of  the  wing  or  heater  down- 
wards, and  are  thus  removed  out  of  reach  of  the  strainer 
plates. — J.  F.  B. 

Sulphite-Cellulose   Waste  Liquors;   Treatment  and  Utili- 
sation   of  .      A.  G.  Brookes,  London.     From  W. 

Trippe,   P'ssen,    Germany.      Eng.    Pat.   8088,   April    19, 
1901. 

According  to  this  process,  the  waste  liquors  are  con- 
centrated by  evaporation  until  the  sulphur  compounds 
which  they  contain  become  decomposed  aud  escape  in  the 
gaseous  state,  whilst  the  residue  remains  behind  in  the  form 
of  a  dry  substance.  Towards  the  end  of  the  evaporation 
a  frothing  may  occur,  or  a  skin  is  liable  to  be  formed  over 
the  surface  of  the  liquor  and  prevent  the  escape  of  the 
gaseous  products ;  it  is  therefore  proposed  that  substances, 
such  as  carbohydrates,  albuminoids,  albuminates,  terpenes, 
resins,  tar  products,  organic  acids,  or  esters,  shall  be  added 
at  this  critical  stage  to  prevent  the  occurrence  referred  to, 
and  to  reduce  the  hygroscopic  properties  of  the  residue 
without  diminishing  its  adhesiveness.  The  employment  of 
solutions  of  resin  in  benzene  or  petroleum,  is  speciallv 
claimed.  If  desirable,  the  mineral  constituents,  sueh  as 
calcium  and  magnesium  compounds,  are  separated  from 
the  liquors.  The  employment  of  the  residue  as  a  substitute 
for  pitch  or  resin,  and  «s  a  manure,  is  claimed. — J.  F.  B. 
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Ferric  Sails  in  Solution;   Physical  and  Chemical  Alicia- 
.     E.  Schaer.     Archiv  der  Pharm.  239,  [*]. 

I  he  author  has  investigated  the  influence  ol  dilation, 
temperature,  the  presence  of  haloid  Baits,  also  I  oxidising 
and  reducing  agents,  on  the  colour  and  chemical  reactions 
ot  aqueous  and  alcoholic  solutions  of  ferric  salts.  He  finds 
that  in  the  case  of  ferric  chloride  the  colour  of  the  solution 
moves  along  the  spectrum  from  orange  to  yellow,  that  is, 
towards  the  violet  end,  when  a  strong  solution  is  gradually 
diluted.  In  solutions  of  from  10  to  1  per  cent,  of  iron,  the 
relative  intensity  diminishes  regularly,  but  with  the  more 
dilute  solutions,"  l  to  0*005  per  cent.,  only  a  smell  decrease 
is  to  be  observed,  so  that  a  solution  with  005  per  cent. 
arlj  the  fame  colour  zone  on  the  Kadde's 
International  Colour  Scale  as  a  solution  of  0-01  percent. 
( (nly  hvdrolvtie  dissociation  into  acid  and  ferric  hydrate 
can  be  considered  to  he  the  cause  of  this.  The  influence  of 
heat  was  to  move  the  colour  more  towards  the  red  end  of 
spectrum,  and  in  the  case  of  comparatively  concentrated 
solutions  containing  0-5  to  10  per  cent,  of  iron,  the  colour 
went  back  again  on  cooling.  This  is  explained  by  the  ions 
reuniting  after  their  dissociation.  As  the  reversion  of 
colour  does  not  take  place  in  the  case  of  the  dilute  solutions, 
it  must  follow  that  no  reuniting  takes  place.  The  author 
•h  Sehoenbein  that  the  effect  upon  the  ferric 
salt  of  raising  the  temperature  is  to  loosen  and  make 
more  active  the  oxygen  atoms.  Ferric  sulphate  solutions 
behave  in  the  same  way  as  those  of  the  _  chloride ; 
ferric  nitrate  dissociates  more  readily  on  diluting  or 
warming.  The  acetate,  and  solution  of  dialysed  iron  also 
act  similarly.  The  same  salts  were  examined  in  alcoholic 
solutions,  and  found  to  have  stronger  colours,  but  otherwise 
agreeing.  Since  the  reactions  with  potassium  ferricyanide, 
salicylic  acid,  thiocyanaie,  tannin,  guaiacum,  and  potassium 
iodide  with  starch  will  not  take  place  with  ferric  oxide, 
therefore  the  ferric  salts  answer  to  these  tests  in  proportion 
as  they  are  more  or  less  dissociated.  The  effect  of  alcohol 
i<  to  intensify  the  reactions,  except  in  the  case  of  the  acetate. 
The  effect  of  adding  a  little  sulphurous  acid  is  simply  to 
increase  the  coloration,  and  largely  to  increase  the  activity 
of  the  oxygen  atoms,  especially  in  their  rate  of  decolorising 
indigo. — J.  O.  B. 

Mereurous  Nitrite.     P.  C.  Ray.     Annalen,  1901,  316, 
[2],  250—256. 

MEEorrnons  ami  mercuric  nitrites  are  the  products  of  the 
action  of  cold  nitric  acid  on  an  excess  of  mercury.  The 
former  salt  is  obtained  by  adding  sufficient  mercury  to 
form  a  ring  at  the  bottom  of  a  beaker  containing  nitric 
acid  of  sp.gr.   1'041.     From  time  to  time   the  crystalline 

1st  is  removed  from  the  surface  of  the  metal  by  inclining 
the  beaker.  The  product  is  sufficiently  pure  for  most 
purposes  ;  it  contains  minute  drops  of  mercury  and  a  little 
mereurous  nitrate.  It  is  purified  by  boiling  for  some  time 
with  a  considerable  quantity  of  water,  when  about  18  per 
cent.  i<  decomposed  to  metal  and  mercuric  nitrite,  filtering 
through  a  hardened  paper,  violent!-,  stirring  the  filtrate  and 
drying  the  crystalline  meal  on  a  porous  plate.  It  should  be 
kept  in  the  desiccator;  traces  of  water  provoke  decomposi- 
tion, with  evolution  of  oxide-  of  nitrogen. 

Ethyl  i  itrite  is  obtained  by  boiling  mereurous  nitrite 
with  ethyl  iodide  ;  the  yield  is  small  because  the  nitrite 
agglomerates  to  lumps,  which  remain  unattacked  by  the 
yl  iodide.  The  residue,  on  heating  in  the  oil-bath,  gives 
nitro-ethane,  and  on  further  heating  at  190' — 210°  C,  a 
sublimate  ol  pure  mereurous  iodide  is  formed,  varying  in 
colour  from  lemon  and  orange-yellow  through  orange-brown 
to  blackish-bi 

If  -odium  chloride  be  added  to   a  solution   of  mereurous 

nitrite,   calomel    filtered    off,   and    the  filtrate   allowed   to 

lously,    an    orange-colonred   crystalline 

precipitate  is  fir.-t  formed  and  then  leaflets  resembling  iodine. 

Both  are     oxvchlorides    HgClj.2HgO.JHjO. 


They  do  not  lose  water  at  100"  0.     On  further  heating  .\ 
give"    sublimates     of    mereurous     and     mercuric    ell 
leaving    orange-yellow    oxide.     On     treating    with 
soda,   the  dark  variety  passes  into  that  of  the  orang 
colour.     A  similar  oxychloride.  but  anhydrous,  viz 
2Hg(  I.  has  been  obtained  by  Volhard  (Annalen,  255,     ' 
and  others. — A.  C   \V. 


Calcium  Glyceroarsenate.     M.  Pagel.     J.  Pharm.  CI 
13,  [10],  419-452. 

The  author  has  prepared  a  glycoro-urscnate  of  cal  n 
analogous  to  the  glycerophosphate  by  the  folio  if 
method  :  — 

A  mixture  of  glycerin  with  arsenic  acid,  in  suitabli   , 
portion,    is  warmed    for  several    days,    when    the    in    ■ 
becomes  slightly  brown  ;  it  is  then   diluted   with   it*  n 
Milume  of  water,  and  neutralised  with  milk  of  lime,  fil  id. 
evaporated,    and   treated  with    95    per   cent,    alcoh 
very    light    piceipitate    of   glycero-arseuate   is   forme  oi 
standing,  which  is  washed   several   times  with  aleo 
finally  with  ether.     The  product  is  a  granular  poi 
soluble  in   water  and  alcohol,  but  easily  soluble  in  lit 
solutions   of    eitric   acid.      The   arsenic    in    it   canit'  b 
detected  by  ordinary  reactions.     Warmed  with  arami  in 
molybdate  in  nitric  acid  solution,  it   does  not  fori] 
cipitate  of  arsenio-molyhdate  of  ammonium,  nor  does 
a  precipitate  with  sulphuretted  hydrogen,  even  on  pi 
boilin".       The    analysis     shows     that    it    crjstnlli 
2  mols.  of  water,  and  has  a  composition   correspo 
the  formula— 

/°\ 
O  =  As  <  >  Ca 

0/       OB 

OC3H  ,<  +   2H,0 

Mill 

The  author  also  gives  physiological  and  clinical  oh  fa 
tions.— C.  T.  T. 

Ethyl  Nitrite  Solutions  ;  Causes  of  Instability 

T.  F.  Harvey,     ('hem.  and  Druggist,  1901,  58,  [  \ 

833—835. 
The  author  made  a  series  of  experiments  with  it  v 
separating  and  defining  the  effect  of  each  of  thi 
influences    that   combine     in    causing    decompo 
1   alcoholic    solutions   of  ethyl    nitrite.     The    resull 
investigation  may  be  briefly  stated  as  follows  :— Tl 
in   strength  of  alcoholic  solutions  of  ethyl  nitrite 
three  causes : — 

(1.)   Simple  volatilisation,  chiefly  into  the  air  spa>  i 
partially  filled  bottle.     This  loss  is  greater  than  that    - 
by  the  occasional  removal,  for  a  few  seconds,  of 
or  stopper  from  the  bottle. 

(2.)   Action  of  light.— This   is  very  strong,  ami.  <> 
not  diminished  by  the  use  of  blue  or  green  gla 
entirely  prevented  by  using  bottles  of  amber-colourei  ■ 

(3.)   Oxidation,    eveu    when    light    is    exel 
author  states   that  this  action  appears  to  he  conoccb  «■ 
hydrolysis,  and  he  adduces  several  facts  in  BU] 
theory,  which   is,  that   in   90  per  cent,  alcoholii 

minute  quantity  of  nitrous  acid  is  first  for A 

establish  a  state  of  equilibrium  in  the  absence  of  eg 
but  which,  in  the  presence  of  the  latter,  is  -low'*  "  ! 
to  nitric  acid,  and  so  affords  opportunity  for  the 
formation  cf  nitrous  acid.     It  is  suggested  that  1'  to  » 
found  possible  to  preserve  pure  ethyl  nitrite  111  DO  p 
alcoholic  solution,  provided  both  substances  wen-  pi 
neutral. 

In  collecting  samples   under  the  Food  and  Drug  " 
the  author  states  that  it  is  of   high  import 
following  conditions  should  he  observed:— All  iMJg 
bottles  intended  to  receiw  spt.  a/A.  nil. 

(2)  of    suitable   size,   so  that   thej    are   complete'} 

(3)  of  amber-coloured  glass,   or  else   wrapped  in  ' 
paper  and  sealed  ;  (4)  securely  closed.     If  corks  a' 
they  should  be  of  irreproachable  quality. 

The  sample  should  not  be  put  in  a  warm  place.- 
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rpkelat;  Preparation  of .     W.  Marckwald  ami 

M.  Chain.     Ber.  1901,  34,  [7],  1157—1159. 

choiine  is  tlio  anhydride  of  diethanolamine  ;  it  is  a 

„i  the   formula  NH(CH..CII.,)..0   (Knorr,   A ilen, 

l;(.«'r.  Pat.  95,854,  1897)'  By  the  action  of 
ni.i  on  ethylene  oxide,  primary,  secondary,  and 
i\  bates  are  formed,  so  that  this  method  of  producing 
molamine  is  very  costly.  The  following  is  (he  best 
>il  the  authors  have  been  able  to  find  (compare  Ger. 
119,785  and  120,0)7,  1900)  :— Bromethyl-0-naphthyl 
,  obtained  by  the  action  of  2  mols.  of  ethylene 
de  on  1  niol.  of  sodium  /3-naphtholate.  This  ether 
■Is.)  is  boiled  with  1  mol.  of  p-tolueue  snlphamide 
ilcoholic  potash  (1  mol  )  until  the  reaction  becomes 
I  neutral;  f  mol.  of  potash  is  then  added,  and 
i  this  has  been  used,  the  remaining  '  mol. 
li  ohol  is  distilled  off  and  the  residue  extracted  with 
I  p-toluenesulpho-di-/8-naphthoxyethyIamide  remairs ; 
recrystallised  from  glacial  acetic  acid  it  melts  at 
'.  This  compound  is  quantitatively  decomposed  on 
g  with  hydrochloric  acid  of  25  per  cent,  strength  in 
tubes  for  5 — G  hours,  or  on  boiling  with  70  per  cent. 
'tic  acid;  toluene,  sulphuric  acid,  (3-iiaphihol,  and 
oline  are  formed.  The  solution  is  diluted,  the 
iol  filtered  off,  the  liquid  made  alkaline,  and  the  base 
I  over  in  steam. 

Idigc  states  that  in  the  action,  even  of  excess  of 
bromethylpbenyl  ether,  the  secondary  base 
[j.O.C6H5)2  is  alone  formed  (J.  prakt.  Chem., 
J42).  The  authors  find  that  the  primary  base  is 
ed  in  the  greater  amount ;  its  hydrobromide  (meltinc 
I92c—  193°  C.)  is,  however,  readily  soluble,  whilst  the 
•owling  salt  of  the  secondary  base  is  soluble  with 
v.— A.  C.  W. 

nine;   Transformation  of  the  Haloid  Arid  Addition 

pounds  of  ,  into    Bases    free    from    Halogen. 

I.  Skraup.  Monatsh.  fiir  Chem.  1901,  22,  [3], 
-288.     (See  this  Journal,  1901,  499  and  500.) 

the  haloid    acid    is    removed   from    hydrochloro  , 

romo-,  or  hydriodoeinchonine  by  means  of  caustic 

er  nitrate,  bases  isomeiic  with  einchonine  are 

Qcipal  products ;  S-ciuchonine,   which  contains  one 

atom  less  (this  Journal,  1901,  499),  is  formed 
h  smaller  quantity.  It  is  not  yet  known  whether 
none  is  produced  by  hydrochiorocinchonine.  The 
iles  of  einchonine  produced  by  these  reactions  fall  into 
;scs—  bases  almost  insoluble  in   ether  and  in  50  per 

ohol,  and  bases  soluble  in  these  solvents,  of  which 

ne  is  the  chief;  5-ciuchonine  also  falls  in  this 

i   The  principal  insoluble  base  is  allocinchonine,  with 

icetH   still    more    insoluble    bases,   similar  to   cin- 

;  in  fact,  einchonine  itself  is  formed  from  hydriodo- 
ine.  Tautocinchonine  is  a  mixture  containing 
able  quantities  of  cinchotine   (this  Journal,   1901, 

amiuing  quantitatively  the  removal  of  the  haloid 
.  ly  two  estimations  were  made  :— the  bases  with  diffi- 

uble  in  ether  or  in  dilute  alcohol,  and  a-isocincho- 
J  he  percentages  of  these  two  products  vary  with 
:   the  three   addition  compounds,  according  "as  the 

is  removed  by  caustie  potash  or  silver  nitrate  ;  the 

jf  the  insoluble  bases  is  always  smaller  with  the 
i  than  with  the  latter,  and  the  proportion  of 

honine  is  always  larger  with  caustie  potash  than 
I  er  nitrate.  Hydrochiorocinchonine,  whether  de- 
I d.  by  caustic  potash  or  silver  nitrate,  produces  a 

-aller  quantity  of  insoluble  bases  and  much  mere 

honine  than   does    hydriodoeinchonine    by  similar 

Hydrobromocinchonine  occupies  an  intermediate 

The  cause  of  the  varying  proportions  of  insoluble 

d   a-isocinchonine    produced   from    the    different 
pounds  is  not  that  the  latter  are  mixtures,  since 

'S  in  their  method  of  preparation,  also  recrystallisa-  | 
[  luced  no  change  in  the  ratio  of  the  products  of 

imposition.  The  cause  also  does  not  lie  in  1 
I    constitutions   of  the   three   addition  compounds,    j 

ie  conditions  of  the  experiments  einchonine  and 


allocinchonine  are  not  altered  by  alcoholic  potash 
Ostwald  regards  the  transformation  of  cinobonine  to 
a  isocinchonine  as  a  spontaneous  process,  occurriii"  with 
loss  of  free  energy  (Zeits.  pins.  Chem.  32, 188),  and  only 
accelerated  by  the  presence  of  acids.  Wegsoheidet  baa 
shown  that  the  transformations  under  the  influence  of  acids 
mv  ,11,,  ted  by  the  undissociated  part  of  the  haloid  acid 
(Monatsh.  fiir  Chem.  21,  8G1).  Cinchouine,  a-  and  0-iso- 
cinchonine,  and  allocinchonine  may  be  changed  one  into 
the  other  by  various  methods  (this  Journal,  1901,  499). 
These  bases  may  be  regarded  as  members  of  a  metastable 
series,  in  which  the  position  of  allocinchonine  is  doubtful. 

—A.  C.  W. 
Digitalis   Glucosides ;    Preparation   and    Composition   of 

.     M.  Cloetta.    Arch.  exp.  Pathol,  u.  Pharmak.  45 

135— 446.     Chem.  Centr.  1901, 1,  [201,  n02. 

Crystallised  Digitonin.— KWvun  (see  this   Journal,    1891, 
567)  obtained  from  digitalis  seeds  a  crystalline  body,  which 
he   regarded  as   identical  with   Schmiedeberg's  amorphous 
digitonin,  as  the  two  substances  had  the  same  composition, 
and  gave  the  characteristic  red  coloration  on  warming  with 
dilute    sulphuric   acid  or   concentrated   hydrochloric  acid. 
Crystalline  digitonin  is  prepared  in  the  following  manner  :— 
A    solution  of  Digitaliuum   germanicum  in    90   per   cent, 
alcohol   is    precipitated    with 'ether,    and   the    mixture    of 
amorphous  and  crystallised  digitonin  so  obtained  is  dissolved 
in  warm  water,  the  solution  treated  with  30  per  cent,   (by 
volume)  alcohol,  aud  the  mixture  agitated  with  ether.     On 
standing  in  the   cold,  crystallised   digitonin  separates  out. 
The  author  points  out,  however,  that  the  product  so  obtained 
is  not  pure,  but  can  be  purified  by  repeated  recrystallisation 
in  the  manner  described  above.     By  continuing  the  purifica- 
tion  till  the  evaporation  residue  of  the  mother-liquor  no 
longer  gives   the  red  coloration   with  concentrated  hydro- 
chloric acid,  pure  crystalline  digitonin  is  obtained,  which, 
on  warming  with  concentrated  hydrochloric  acid,  gives  a 
yellow    solution,  the    colour  of  which    soon   changes    to 
olive-green,  but  gives  no  trace  of  a  red  coloration.    The 
compound   is  easily  soluble   in  alcohol    and    hot    water, 
slightly  soluble  in   cold  water ;  the   solution  is  precipitated' 
by  tannic  acid  and   lead  acetate  aud  ammonia,  but  not  by 
magnesium  sulphate  and  ammonium  sulphate.     It  does  not 
give  Keller's  reaction  (this  Journal,  1898,  18G).     Analyses 
correspond  to  the  formula,  C29H47014  +  H20  (?).     The  pure, 
cm  -talline  digitonin  can  be  obtained,  in  exceedingly  small 
quantities,  from  digitalis  leaves. 

Amorphous  Digitonin  (Schmiedeberg's). — This  was  pre- 
pared from  the  evaporation  residue  of  the  mother-liquors 
from  crystallised  digitonin,  by  dissolving  in  90  per  cent, 
alcohol  and  precipitating  with  ether.  The  body  was  puri- 
fied by  dissolving  in  a  mixture  of  equal  parts  of  alcohol  and 
chloroform  and  precipitating  the  clear  solution  with  ether. 
It  forms  a  white,  very  hygroscopic  powder,  very  easily 
soluble  in  water.  The  solution  is  precipitated  by  tannic 
acid  and  lead  acetate  and  ammonia,  and  also,  contrary  to 
crystalline  digitonin,  by  magnesium  sulphate  and  ammonium 
sulphate.  It  gives  a  fine  red  coloration  on  warmin^  with 
concentrated  hydrochloric  acid,  and  also  gives  Keller's 
reaction.  Its  composition  corresponds  to  the  formula, 
f2rH«Ou.  Amorphous  digitonin  is  present  both  in  the 
seeds  and  leaves  of  Digitalis  purpurea.  Schmiedeberg's 
amorphous  digitonin  and  Kiliani's  crystallised  digitonin  are 
therefore  different  substances. 

The  author  was  not  able  to  distinguish  whether  Digila- 
linum  nriim  was  preseut  in  the  leaves,  but  he  confirms 
Keller's  opinion  that  digitoxin  is  present  both  in  leaves  and 
seeds. — A.  S. 


Uganda  Aloes.  A.  Tschirch  and  J.  Klaventss.  Archiv 
der  Pharm.  239,  (4).  241—249. 
Uganda  aloes  contain  from  5—6  per  cent,  of  u<*andalo'iu 
ClsHu(OH)3(OCH,)04,  melting  at  138"— 13STC.  Ke- 
crystallised  from  alcohol  it  forms  blight  yellow,  doubly 
refractive  prisms  with  pyramids.  It  is  "identical  with 
capaloin.  It  is  best  extracted  by  the  method  of  Leger,  by- 
shaking  out  a  solution  of  the  aloes  in  methyl  alcohol  with 
water  free  chloroform,  and  purifying  the  chloroform  residue, 
after  distillation,   by   recrystallisation,   first   from   alcohol- 
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•  ..    aud    Hn.illy    from  H  hen   a 

oes   in   acetone  is  freed  from  resin  by 

with  ether,  and  the  filtrate,  after  concentration, 

-  .1  vessel  for  several  months,  ■  deposit 

n  crystals  is  formed,  which  proves  to  bean 

ltingat224   C,  while  tha  ujMndaloiin 

lias  totally  uisappf  and. 

It  is  concluded,  therefore,  that  ugandalora,  likeburbaloYri, 

rerted  into  emodin.     The  resin  of  Uganda  aloes  is 

found  to  bo  the  paraenmarie  ester  of  uganda-resinotannol. 

On  submitting  a  solution  of  the  aloes  in  potassium  carbonate 

to  steam  distillation,  a  minute  quantity  of   volatile  oil  is 

obtained,  which,  when  extracted  from  the  aqui  >us  distillate 

as  a    yellowish  oil,  with  the  odour  of 

I  balnt,  and  which  solidities  on  cooling. — J-  O.  B. 


Rose  Oils  (Comparison  of  German  an  J  Bulgarian). 

mind's  Report.     May  1901,  47—51. 

Gekman  rose  oil  differs  from  that  produced  in  Bulgaria  in 
containing  about  10  per  cent,  more  stearoptene,  and  a 
markedly  lower  percentage  of  ciironellol.  This  last-named 
itue  t  was  determined  by  a  process  of  fonuylatioii, 
winch,  although  not  absolutely  accurate,  was  sufficiently  50 
to  yield  results  of  value  for  comparison.  10  c.c.  of  the  oil 
is  heated  on  the  water-bath  with  twice  its  volume  of  con- 
centrated formic  acid.  By  this  treatment  geraniol  and 
linalool  are  decomposed,  *  forming  hydrocarbons,  while 
citronellol  alone  is  converted  into  formate,  which  can  then 
termined  quantitatively  in  the  usual  manner. 
German  Hose  Oil. — Two  specimens  of  this  had  the 
following  characters:  Specific  gravity,  at  40:  C,  0-8372 
and 0*8304.  Rotation, at  30  C„  —  0  44'  and  -o  52',  at 
C.  Congealing  point,  +29  C.  and  +  30:  C.  Stearop- 
tene, 28*5  arid  89*97  per  cent.  Acid  Dumber, 2*3  and  O'O. 
Saponification  number,  4-5  and  10-4.  Saponification 
number  alter  aeetylation,  188-4  and  171-14.  Saponifi- 
cation number  after  formylation,  59-21  and  47  9.  Total 
alcohols,  CO- 44  and  54-00  per  cent.  Citronellol,  16*49 
and  13  34  per  cent. 

Bulgarian  Hose  Oil. — The  characters  of  samples  of  this 
varied  as   follows:  Specific  gravity,   at   25°  0.,   0-8594   to 
184.     Rotation, -2° 20-,  at 30° C,  to —2    46',at25°C. 
int,     +19-6    to    +20-4°  C.      Stearoptene, 
18*49  55    per    cent.     Acid    number,   0-0   to    2-3. 

Saponification  number,  7-n  to  11  ■!.  Saponification  number 
after  ac.-tvlisation,  211  to  216.  After  formylation,  92-9  to 
104.  Total  alcohols  per  cent  ,  60-27  to  70-88.  Citronellol, 
25-88  to  28-97  per  cent. 

optene-free  German  Rose  Oil.  —This  bad  the  specific 

,  ityof  0-887   to   0-886,  at  15°  C.     Optical  rotation,  at 

20   C",  -n    56' to  —  1     2',  and  contained   90-8   to   93  per 

cent,    of    total    alcohols,    of    which    20 -8    to   22*63    was 

citronellol. 

Stearoptene-free    Bulgarian    Rose    Oil.  —  The   figures 

obtained  with  this  were:  Specific  gravity,  at  15    C,  0*8862 

to  0-8774.     Optical  rotation,  at  20°  C,  -2  38'  to  -2°  49'. 

cmtained  from  86*63  to  87*04  percent,  of  total  alcohols, 

of  which  34-9  to  35*5  was  citronellol. 

It  is  suggestive  that  if  the  admixture  of  1  or  2  vols. 
of  geraniol  be  made  to  pure  German  otto,  the  product 
possesses  characters  which  approximate  closely  to  certain 
Bulgarian  ottos. 

lentally  it  is  noted  that  the  "congealing  point" 
is  valueless  as  a  test  for  the  stearoptene  content  of  otto, 
since  a  difference  of  10  per  cent,  of  that  constituent  was 
found  only  to  affect  the  congealing  point  to  the  extent  of 
l'C- .l.O.  Ii. 


Thymoguinone  in  Wild  Bergamot  Oil.     I.  W.  Brandel  and 
E.  Kremers.     Pharm.  Rev.  1901, 19,  [8],  200—203. 

The  authors  have  examined  the  oils  of  Monarda  punctata  /.. 

M '.  fistulosa  L.,  and  express  the  chemical  relationship 
between  the  two  plants,  as  well  as  their  differences,  by  the 


following  table  containing  the  substances  thus  far  id 
and  described : — 


Uonarda  punctata. 


Mnunrdn  fistulosa. 


Cymcnc. 
Thymol. 

■  ■'•Linen. 


Cymcnc. 

Ciirvacrot 

Limonehs 


Both  oils  apparently  contain  au  alcohol,  possibl 
From  the  fistulosa  oil  a  small  amount  of  red  crystals,  i. 
at    256°-    266°  ('..were   obtained.     Two   othel 
were  also  obtained,  one  from  the  phenolic  portion  of  tl 
v  luck  is  crystalline  and   melts  at  140°;   the   other,  wl 
also  crystalline,  was  obtained  from  the  non-phenolic  pi 
This  last  was  found  to  be  thymoquinonc.     On  purif-i; 
non-phenolic  portion  with  steam,  yellow    crystals  sei 
in  the  condenser  towards  the  close  of  the  distillation 
reerystallisation    they    melted    at    45'  C.     The  oletn 
composition  was  C1MII, .,()._,,  whilst  their  appearance  and 
left  no  doubt  as  to  their  identity  with  tbymoquinoDe. 
hydrochloride  recrystallised  from   petroleum  spirit  i 
at     76  — 775 ;    the   crystals   were    colourless.      The 
thymoquinonc  and  its  hydrochloride  have    sil 
par.  d  from  both  thymol  and  carvacrol. 

This  appears  to  be  the  first  instance  in  which  t 
quinone  has  been  isolated  aud  identified  from  a  volal 
Its  dimethyl  ether  has  been  found  in  the  oil  from  j 
montana  L.  (Sigel.  Anualeu,  170,  345). 

The  remainder  of  the  paper  gives  an  exposition  i 
relationships  between  cymenc,  carvacrol,  hydro! 
quinone,  and  thymoquinone,  aud  the  causes  of  coli 
in  essential  oils.— C.  T.  T. 

Basil  Oil ;  A  New  Terpene  in  .     P.  van  Koni 

Koninklijke,    Akad.    van   Wetensehapp.  te   Amsti 
1900  ;  through  Schimmel's  Report,  May  1901,  12. 
The  volatile  oil   has  teen  distilled  from  tbrei 
Ocimum    basilicum,   grown   in    the   Botanical   Ganl. 
Buitenzorg.     These  show  but  slight  botanical  diver' 
from  type,  but  the  chemical  composition  of  tl 
different.     The  variety  kuown  in  the  vernacular  as  "  * 
hidjan,"  which  has  light  green  leaves,  yielded  0-2  pe 
of  oil  having  the  sp.  gr.  0-948  at  25    C.     It  had  a  I 
like  odour,  and   contained   metbyl-chavicol.     The 
known   as   "  Selasih   itan,"  with  dark   green   leavers 
only  a   trace  of  oil,  insufficient  for  chemical  examii 
The  third   variety,  "  Selasih  bezar,"  yielded  from  t 
)    0*32  per  cent,  of  oil,  the   specific  gravity  of  which 
from    C-890  to  0*940  at    26°  C.  and   the  optical  r 
from  -  11-25    to  -  18°.     This  oil   was  interesting  . 
taining,  in  addition  to  from  30  to  40  per  cent,  of  BOB 
new  terpene,  oximene  C10H1C,  which,  from  the  rapidil 
which  it   absorbed   oxygen,  could   only  be  isolated  b 
tional  distillation  in  vacuo.     Thus  obtained,  it 
be  optically   inactive,  boiled  at   73° — 74'  C.  at  2: 
pressure,  aud  had  the  sp.gr.  0*801  at  15°  G.    I 
oxygen  was  very  marked  ;  it   rapidly  absorbs  the  gi 
became  resinified.     It  closely   resembles  myrci 
by  Power  and   Kleber   from   the  oil  of  Myrcia  ae; 
differs  from  that  terpene  in  its  behaviour  towards  ox* 

_J.< 

Eucalyptus   Oils;  Arciv    Aromatic  Aldehyde 

.     H.G.Smith.     Paper  read  before  r  1 

N.S.W.,  Dec.  5,   1900.     Proc.  Royal  Soc,  Ne* 

Wales,  34. 

'The  author  finds  that  the  aldehyde  occurring  in  a  vei 
number  of  eucalyptus   oils   is   uot   cumin  ale. 
hitherto  been  supposed,  but  a  new  compound  for  "I 
proposes  the  name  aromadendral.    The  aldehyde 
in    greatest  quantity  in   the    oils  from    the    tl 
Eucalyptus  hemiphloia,  1'..  alben.i,  E.  II 
only  in    smaller   amounts   in  the  oils   from 
which  oils  are   rich  in  eucalyptol  or  cineol.     I 
that  the  natural   eucalyptol  in  eucalyptus   oils   a 
directly  or  indirectly  from   this  aldehyde.     The  li 
not  appear  to  be   present  in  oils  very  rich  in 
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,  i  r»  the  oils  of  !•■■  dices,  E.  radiala,  &o. ;  such 

c  ain   a   ketone   of    peppermint   odour,   but    very    little 

i  dvptol. 

Idehyde  was  isolated  in  the  following   manner: — 

of  the  crude  oil  of  K.  hcmiphlnia  were   di-tilled, 

ion  coining   over  above  l'.'o'G.    was  agitated   with 

bisulphite,  and   the  crystalline    mass,  after  standing 

well  washed  with  ether  alcohol,  dried  on  a  porous 

ised  with  -odium  carbonate,  and  the  sepal 
distilled.     35  c.o.  of   the   aldehyde  were   obta 
I     I  litre  of  the  crude  oil.     The  aldehyde  forms  a  slightly 
h,  very  mobile   liquid,  with  a  not  unpleasant  odour ; 
ulilv   in   the    usual    solvents    for    Mich   substai 

1  177  ;   h.-pt.,   210°  C.  :   optical  rotation, 

-i!-6Mn  a  lOo-miu.  tube  at   22°  C.,  or  [ci]„  =  -49-19°. 

no  melting  at  SI    C.,  a  hydruzone  melting  at 

oid  an  alkyl-jS-uaphthocinclioiiiniu  acid   melting  at 

The    results    of   analyses    indicate    the    formula 

,i  „0. 

idatiou   with   potassium   bichromate  and  sulphuric 

ndnd   yields    urcm  til,  inlric    acid,    C,,!! 

Its    at   Ho    ('.,  and   is  soluble    in    boiling  water, 

oid  ether.     On  oxidation  with  an  alkaline  solution 

Mini  permanganate,  the   al  lehyde  forms  euealyptol 

id   which  melts  at   259" — '200'  C,  with   formation 

hydride  ;  the  latter  commences  to  sublime  at  about 

.  hut   if  heated  somewhat   rapidly  melts   sharply  at 

By    acting    upon    an    alcoholic    solution    of    aro- 

al  with  sodium,  an  odoriferous  oil  is  obtained,  which 

ply  the  alcohol,  aromadendrol ,  corresponding  to  the 

-A.  S. 

Oil  i      '  aijcnne) .      E.    Theulier.     Kev.    gen. 

■  'him.  pure  et  applique,  3.  202  ;   through  Sehimmel's 

'.May  1901,-10. 

-  de  Hose  femelle)   distilled  by  the  author, 

rom   1'4    to   1*6  per  cent,   of   oil,  of  which  the 

|     rotation   was    -  15"  9'   to    -  15°  50'   at    13°   C., 

-'.  to  0-875  at  14-5  C. ;   solubility  in  alcohol 

■  tit.),  1:2  :  saponification  number,  1-385.    The  oil 

j   ed  almost  entirely  of  Minalool  (the  licareol  of  Morin  i, 

ntained    neither    methyl  -  heptenone,    geraniol,    nor 

■  >1,  all  of  which  are  constituents  of  Mexican  linaloe 

I)  B. 

Oil;  Atlas .     Sehimmel's  Keport, 

May  1901,  5  S. 

ik  I  was  distilled  from  the  wood  of  Ccdrus  atlanlica,  a 

w  of  C.  lihani,  cultivated  in  the  Botanical  Gardens  at 

■  .Hi .     It  was  a  thick,  pale  yellow  liquid,  with  a  balsamic 

if,  21.  was  u-9517";  optical  rotation,  +  4S°  16'; 

idex,   1-51487.     Solubility  in  alcohol   (90   per 

'     ;  1  to  4,  but  separating  on  further  dilution.     Acetyl- 

i'1-howed  the  presence  of  16 -6  per  cent,  of   an  alcohol 

M  the  formnla  C1SH;6( ).     The  yield  of  oil   was  from 

:  i.     It  has  been  used  successfully  in  medicine 

Ite  for  sandal-wood  oil.— .T.  0.  B. 

ill  Flower  Perfume  ;  Preparation  of  ,  by  means 

-  Ketone  "  Jasmone"  CnHl60.     Ger.  Pat.  119,890, 

•t.  19,  1899.     Heine   and  Go.     Zeits.  angew.  Chem. 

14,  [20],  499.     See  also  this  Journal,  1S99,  11.";::. 

lor  the  process  of  preparing  perfumes  which 

ig  jasmone   in  essential    or  fatty  oils, 

nts,  or  water.     Jasmone  is  obtained  by  treating 

I  boiling  above  100"  ('.  under  4  mm. 

■nth  picric  acid  in  order  to  remove  indole,  rectify- 

d  oil  and  treating  with  hydroxy lamine.     The 

is  purified  by  solution  in  dilute  acids,  in  which 

-   are   insoluble;  they  are  removed   by   light 

irit  -.^  alkalis  then  separate  the  pure  crystalline 

fotiun  of .from  Costus  Hoot  Oil,     ilaar- 

Hohminden.     Ger.  Pat.  120,559.    Sup- 

Uer.   Put.   72,S4u.  April   25,    1893.      From 

Chem.  1901,14,  [221,  550. 

ic  compound,  isoirone,  having  the   same  formula 

-  as  irone,  exists  in  the  commercial  product, 

,  which  is  said  to  be  obtained  either  from  the 


of  Aplotaxis  Lappa  I)  c  i      Una  gummfera 

Lesson.  It  can  be  extracted  from  the  oil  in  the  sanic'wav 
as  irone  from  orris-root,  by  conversion  into  a  condensation 
product  b\  treatment  with  phenj  some  other 

substituted  ammonia.  The  addition  of  dilute  acids  then 
-  iparatee  out  tin-  ketone  in  the  free  state. — J.  S. 

Amplioprptone  ;    Preparation  of  Pure  .     P.  Miihle. 

(hem.  Ccutr.  1901,1,  [22],  1205. 

The  author  prepared,  according  to  Siegfried's  method 
(Zeits.  pbysiol.  Chem.  1899,  27,  885),  the  iron  salts  of  the 
peptones  formed  by  the  peptic  digestion  of  fibrin.  Attempts 
to  obtain  products  of  constant  composition  from  the  peptone 
-elm ions  (prepared  by  decomposition  of  the  iron  compounds) 
by  fractional  precipitation  with  silver  nitrate,  mercuric 
nitrate,  alcohol,  ether,  or  eupric  acetate,  did  not  sin 
although  in  all  the  precipitates  obtained,  the  ratio  (  \ 
approximated  to  3.  However,  by  means  of  the  more  r 
method  described  by  Siegfried  (this  Journal,  1900,  1141), 
"t  ■■  double  iron  precipitation,''  the  author  succeeded  in 
obtaining  pure  amphopeptone.  Iron  precipitate  I.  yield.  I  a 
peptone  having  the  composition,  <_'_  II  '  >  .  and  iron 
precipitate  II.,  one  with  the  composition,  C  .11  \ /  I  .  The 
correct  ratio  of  C:X  in  amphopeptone  is  consequently  3. 
The  pure  amphopeptones  form  white,  non-hygroscopic 
powders  of  distinctly  acid  character.  No  silver  salts  of 
constant  composition  could  be  obtained,  but  the  barium 
salts  (C..1H^N,,09)2Ba  and  (C.,1H15X0O10).,Ba,  and  zinc  salts 
(C:iII;!:,Xrt(l„).,Zii,  and  (C;1H35N,i0lt,);;Zn,  were  prepared. 
Molecular  weight  determinations  by  Beckmaun's  method 
gave  results  corresponding  to  the  above  formula?.  A 
determination  of  the  optical  rotation  showed  [o]  D  =—27-24. 
( In  hydrolysis  of  amphopeptone  with  fuming  hydrochloric 
acid,  lysin,  arginin  (?)  and  tyrosin  were  obtained  among 
the  products  of  decomposition. — A.  S. 

Lemon  Oil ,-   Tiro  New  Substances  in .     H.  E.  Burgess. 

Proe.  Chem.  Soc.  1901,  17,  [240],  171. 
If  3  or  4  litres  of  the  terpene3  obtained  during  the  dis- 
tillation of  the  lemon  oil  are  well  shaken  with  a  cold 
solution  of  sodium  metabisulphite,  a  small  quantitv  of  a 
crystalline  compound  is  formed  which  can  be  separated  and 
washed  with  alcohol  and  ether.  This,  on  being  decomposed 
in  the  usual  way,  gives  an  aldehyde  of  which  the  constants 
are  very  different  from  those  of  citral : — boiling  point,  80° 
— 85'  G.  at  15  mm. ;  optical  rotation,  +  0°  30'  C. ;  refractive 
index,  1-4314  at  20°. 

It  has  an  odour  resembling  cocoanut  oil.  On  shaking  the 
aldehyde  with  hydrogen  peroxide  and  caustic  soda  solution 
it  is  at  once  polymerised  into  a  solid  form  which  can  be 
recrystallised  from  alcohol. 

It  forms  an  oxime  melting  at  35  < '.,  and  on  oxidation  with 
potassium  permanganate  it  gives  an  oily  acid  ;  from  the 
ammonium  salt  the  silver,  copper,  and  magnesium  salts 
have  been  prepared  and  analysed. 

Apparently  the  same  aldehyde  exists  in  orange  oil,  but 
it  was  not  found  in  the  terpenes  as  in  the  case  of  lemon  oil. 

A  crystalline  substance  was  obtained  by  shaking  together 
one  litre  each  of  acetone  and  lemon  oil  and  then  adding 
about  200  e.c.  of  water,  when  it  separates  into  two  layers  ; 
the  lower  poition  was  separated  and  allowed  to  stand  for 
24  hours,  when  small  crystals  were  formed  in  the  globules 
ot  oil  floating  on  the  surface ;  these  were  filtered  off  and 
recrystallised  from  alcohol  and  ether. 

Several  such  separations  maybe  made  from  each  quantity 
of  oil,  but  the  total  yield  from  one  litre  was  extremely  small. 
Theerystals  so  obtained  melted  at  145°.  They  are  sparingly 
soluble  in  alcohol,  the  solution  having  a  marked  blue 
fluorescence. 

Several  combustions  have  been  made  of  the  recrystallised 
substance,  which  forms  a  crystalline  dibromide  and  is 
oxidised  to  oxalic  acid,  carbonic  dioxide  and  water. 

1.  Thymol.  Displacement  of  Alhylsfrom  Phenols  by  Nitra- 
tion. A.  T.  Larter.  Proc.  Chem.  See.  1901,17  [240], 
183. 

Mvldotti,  in  a  recent  note  (Gazzetta,  1900,  30,  ",  365), 
states  that  trinitrothymol  is  formed  on  nitrating  dinitrothv- 
inol ;  he  was   unable  to  analyse  the  product,  and  bases  liis 
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statement  solely  on  molecular  weight  determination*  made 
by  the  cryoscopic  method.  This  conclusion  is  in  opposition 
to  the  result  arrived  at  by  Armstrong  and  Bonnie  (Chem. 
News.  1883,  47,  1 15),  who  found  that  the  so-called  trinitro- 
tliyniol  was  in  reality  trinitrometacresol. 

The  author  has  repeated  the  experiments  at  Armstrong's 
request,  and  his  results  confirm  the  conclusion  arrived  at  by 
Armstrong  and  Keunie. 

The  melting  point  of  the  product  from  thymol  is  the 
,.imo  .is  thai  of  trinitrometacresol,  and  is  unaffected  when 
the  substance  is  mixed  with  the  trinitro-compound  prepared 
from  metacresol.  On  niethj  lation.  the  product  affords  an 
ether  identical  with  that  prepared  from  trinitrometacresol, 
the  two  substances  melting  at  91°  C,  whether  singly  or  in 
admixture,  and  giving  the  same  trinitrometatoluidine  (m.  p. 
):>6  )  when  subjected  to  the  action  of  ammonia. 

Whet)  dinitrothymol  ethyl  ether  is  subjected  to  nitration, 
it  is  converted  into  trinitrometacresol  ethyl  ether — an 
observation  of  importance  as  proving  that  the  displacement 
of  the  alkyl  does  not  involve  the  formation  of  an  intermediate 
stage  of  a  ketocompound. 

Ozone ;  Quantitative  Determination  of .    A.  Ladenburg 

and  It.  Qitasig. 

See  under  XXIII.,  page  749. 

Antimtmic    Acid;    Iodometric  Determination  of  ,  and 

Volumetric   Determination  of  Antimony  in   the  Presence 
of  Tin.     M.  Rohmer.     Ber.  34,  [8],  1565. 

See  under  XXIII.,  paye  7  19. 

Strophanthin  ;  Determination  of .     Dohme. 

See  under  XXIII.,  page  75G. 

Jalap  ;  Deter'nination  of .     Schweissinger. 

See  under  XXIII.,  page  750. 

Samlal-IVood,  Larender,  and  Thy.ne  Oils;  Physical  and 
Chemical  Examination  of  L.  F.  Kehler. 

See  under  XXIII.,  page  756. 

Camphor  in   Spirit  of  Camphor;  Determination  of . 

O.  Schmatolla. 

See  under  XXIII.,  page  756. 

PATENTS. 

Prophylactic,  Immunifying,  or  Curative  Substances ;  Process 

for  the   Preparation    of .      A.  M.   Clark,   London. 

From  F.  Blum,  Frankfort-on-Main,  Germany.     Kng.  Pat. 
14,491,  Aug.  13,  1900. 

This  invention  is  based  upon  the  theory  that  certain  poisons 
are  regularly  secreted  in  the  tissues  of  the  body,  particularly 
in  the  intestinal  organs,  which  ultimately  find  their  way  into 
the  blood,  and  give  rise  to  various  kinds  of  disorders,  and 
that  the  function  of  the  thyroid  gland  is  to  destroy  these 
poisons  by  extracting  them  from  the  blood.  The  process 
takes  place  in  two  stages  ;  first,  the  poisonous  substances 
("  enterotoxin  ")  are  arrested  by  the  gland  ;  in  the  second 
stage  they  are  transformed,  in  combination  with  substances 
contained  in  that  organ,  into  intermediate  products  ("thyro- 
toxalbumin")  which  are  stil!  poisonous,  but  which  are 
afterwards  rendered  completely  innocuous  by  the  further 
anion  of  the  gland.  The  inventor  has  found  that  by 
introducing  into  the  body  of  an  animal  a  quantity  of  poisons 
in  excess  of  the  capacity  of  the  thyroid  gland  to  couuteract, 
i  r  by  removing  that  organ  from  the  body  with  suitable 
dieting,  an  immunifying  agent  may  be  caused  to  he  formed 
in  the  blood,  and  that  the  blood  serum  of  animals  so  treated 
which  remain  healthy  or  which  regain  their  health,  when 
injected  into  other  animals  renders  them  immune  against 
diseases  due  to  inaction  of  the  thyroid  gland. — L.  A. 

Suprarenal  Glands  ;    Glandular  Extractive  Products  con- 
sisting of  the  Active  Principle  of ,  anil  the  Process  of 

producing  the  same.     J.   Takamine,  New   York,   U.S.A. 
Kng.  Pat.  1467,  January  22,  1901. 
Thk    patentee     claims    the    crystalline     active     principle 
(adrenalin)  of  the  suprarenal  glands  and  its  crystalline  salts. 


Adrenalin  crystallises  in  tabular,  triangular,  prismatic  f,  . 
or  in  a  finely  acicular  form.     A  solution  of  1  in  10,000  of 
equal  strength  with  the  fresh  aqueous  extract  of  eight 
of  glands  in  10  parts  of  water.     The  acid  solution  p 
green   coloration  with   ferric  chloride,  the  alkaline 
a  carmine-red  coloration;    it  gives   a  red   colorai 
iodine  water  anil  reduces  silver  and  gold  salts.     Ado 
forms  crystalline  salts  with  mineral  acids. 

Also  the   processes   for  isolating  adrenalin  are  ela 
which    consist    in    making    an    aqueous    extract   of  * 
glands  concentrating,  adding  alcohol  to  precipitate  ini  ti 
albuminoids   and   mineral   matter,    filtering,  concenti 
precipitating   with  ammonia,  filtering,  washing,  and  d 
If   fixed  caustic  alkalis  he    used   in  place   of   aminonii  ft 
active  principle   is   redissolved  ;    it  is  then   precipitat  \> 
means    of    ammonium    chloride  or    carbon  dioxide, 
processes  for   refining  the  active  principle  are  also  cU  * 
which  consist  in  dissolving  the  crude  product  in  dilute  n 
filtering,  and  adding  ammonia,  or  in  adding  further  a 
ami  ether,  filtering  and  neutralising,  or  in  dissolving  in 
alkali,  adding  alcohol  and  ether,  filtering  and  neutral 

In  addition,  a  process  is  claimed  for  preparing  a  p:i  | 
purified    product,    which    consists    in    conccntratini 
aqueous  extract  of  suprarenal  glands,  precipitating  f  i» 
matter  by  alcohol,  and  evaporating  off  all,  or   a  i 
the  alcohol. -A.  C.  W. 

Saccharin;  Manufacture  of .     K.  Reitmaycr,  I 

From   J.    Voluiar,    Cassel,  Germany.     Kng.  Pat.   3 
March  28,  1901. 

The  patentee  claims  the  manufacture  of  toluene  si 
chlorides  from  toluene  sulphonie   acids  by  means  ol 
sulphonic  acid  as  a  chlorinating  agent.  The  sulphi  i 
obtained  by  the  action  of  fuming  sulphuric  acid  of  tli  >r 
position,  H2S207  are  carefully  mixed  at  the  proper  i 
ture   with  ehlorosulphonic  acid.      After  standing,  »  r 
added,  and  the  o-sulphonio  chloride  separated  by  cr  il 
sation  at  a  low  temperature. — A.  C.  W. 

XXI.-PHOTOGKAPHY. 

Ferrotype    Positives;  Preparation  of  .  within 

Mercuric  Chloride.     Mitth.  Act.  ties.  Anilin  Fal 
2,  45  ;  through  Chem.  Zeit.  Rep.  1901,  25,  [3HJ . 

Ferrotype  pictures,  i.e.,  direct  positives  on  thin  she  n 
enamelled  black,  have  hitherto  required  to  be  finally  •<' 
with  a  bath  of  mercuric  chloride  to  cause  them  to  si    I 
desired  positive  appearance.      Owing  to  the  toxicity 'd 
mercury   salt,   this    processs   is   objectionable.     It     I 
possible  to  prepare  such  pictures  on  the  ferrotype  pla  »i: 
a  bromide  emulsion   by  employing  a  special  arum  V 
developer ;  the  plates  then  needing  only  the  usual  fix1  < 
washing  baths.     The  best  developers  are  paramino  ■!■ 
"glycin,"and  "metel";  the  following  formula  hen  I 
cal   :  Water,  300  parts  ;  sodium  sulphite,  4  ;  "  gift 
ammonia  (sp.  gr.  0-91),  10  ;   10  per  cent,  potassium!  B' 
solution,  12  parts.    Development  occupies  thru 
the  image  is  only  visible  in  the  high  lights  bei 

—1 

Ammonium  Persulphate  as  a  Photographic  "  Jt'  >'•' 
Atelier  des  Phot.  1901,  8,  11 ;  through  Cheui.  Zi  K 
1901,  152. 

The  "reducing  action  "  (in  photographic  phrascol 

ammonium  persulphate,  is  a  process  of  chemical  0J  ' 
the  metallic,  silver  of  the  image  being  converted  in'  "• 
oxide,  which  dissolves  iu   the  excess  of  the  r 
this  action  only  proceeds  in  an  acid  solution,  the  \  • 
will  not  be  "  reduced  "  unless  the  bath  ii  kepi 
silver  oxide  dissolved  in  the  solution  of  the  p 
immediately  precipitated  if  the  liquid  be  diluti  > 
and,  being  iu   a  state  of  extremely  fine 
breaks  up  into  metal.     If,  then,  directly  after  I 
negative  is  washed  with  water,  an   irregular  i 
metallic  silver  will  be  deposited  in   and  upon  It 
avoid  this,  it  should  be  first  immersed  in  a  be 
sulphite  or  tbiosulphate.     As  the  latter  is  afco  IP0 
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reducer  in  presence  of  oxygen,  the  plate  should  lie 
into    the   solution,  miller   than   have    the    solution 
on  it. — F.  H.  L. 

ffll.-EXPLOSIYES,  MATCHES,  Etc. 

mcotlon  ;  Action  of  Aqueous  Formaldehyde  on . 

1..  Vanino.     Ber.  1901,  34,  [7],  1128. 

Uthor  liruls  that  when  guncotton  is  treated  with 
r  cent,  solution  of  formaldehyde  and  allowed  to  dry, 
-  its  sensitiveness  to  explosion  by  percussion. 

[•moving  the   paraforra   deposited  in  the   guneotton 

Jttng  with    water,    or,    mechanically,  by  beating,    it 

.•s  us   ordinary   explosive   properties.     Xo  effects  of 

.on  are  observed  in  the  treatment. — C.  F.  C. 

»g  Match   ( 'omposition  free  from    Phosphorus  ;  F-c- 

(  an .     A.  Purgotti  and  L.  Purgotti.     Ger. 

11P.803,    189a.     Zeits.    angew.    Chem.    1901,    14, 
],H1. 

(imposition  claimed  by  the   patentees  contains,  as  its 

ial  constituent,  chromium  ammonium  sulphocyanide 

Kinds,  that  is,  the  salts,  particularly  the  ammonium 

i    >pper  salts,  of    chromium   ammonium    sulphocyanic 

Am  \  Crll,, — H.     The  composition  can  he  applied 

usual  manner  to   steins  of  wood  impregnated  with 

r    i  or  sulphur,  oi  of  wax.     It  is  stated  to   possess  the 

l  nlvantages  as  the  ordinary  compositions  containing 

.   lorus,  in  that   it   withstands   the   action  of  moisture, 

I  u  be  ignited  on  any  suitable  surface,  including  cloth  ; 

I    the  disadvantages  connected    with   the   phosphorus 

ij  sitions,  particularly  as  regards  their  poisonous  nature, 

: '  nded.    The  composition   is  also   cheaper  than    the 

■    >rus  compositions. — A.  S. 


■im-ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

ors ;  Classification   of .     J.   Wagner.      Zeits. 

:.  Chem.  27,   138—151.     Chem.   Centr.    1901,   1, 
.  1814, 

addition  to,  but  partly  differing  from,  the  scheme  of 
Journal,   1899,   703),  the  author  proposes  a 
.  ation   of    indicators,    based    upon    their    chemical 
1    The  various  indicators  are  divided  into  two  ma'u 
.  each  with  two  subdivisions  : — 
idicators  with  a  univalent  characteristic  ion  : — 
I.)  With  a  univalent  characteristic  anion. 
-      With  a  univalent  characteristic  cation. 
Jkators  with  a  polyvalent  ion  : — 
1.)  With   positive   and   negative    ion   (amphoteric 
electrolytes). 

With  uni-  and  polyvalent  anion  or  cation. 

■  \\)  belong    those    indicators    which     are    more 

■  the  weaker  their  acid  component. 

i!  ollowiog  indicators  belonging  to  this  group  are 
i  I  in  the  order  of  the  strengths  of  their  acid 
lodeosin,  Cochineal,  Fluorescein,  Alizarin, 
i|  />-nitrophenol,  Rosolic  Acid,  Tropiiolin  OOO, 
I  .  Corcamin  W ,  Flavescin,  lacmoid,  litmus,  phenol- 
l  Poirrier's  Blue. 

m  belonging  to  A.  2,  only  Methyl   Violet  and 

M  Mninoaxobenzene  are  known. 

I  1  belong  Tropiiolin  O  O   (sodium  salt  of  phenyl- 

•nesulphonic acid), Methyl  and  Ethyl  t  'range, 

and  Benzopurpurin.     The  most  important  is 

:  ■,  whi;h  forms  in  acid  solution  the  red  cation, 

H,.X.,.C6H<S03H,  and  in   alkaline   solution, 

ion,  X(CH3)aC„H4.Xj.Ccn4S0'3.   '1  he  author 

thai    the   intermediate  colour   is   due    not   to   a 

HN\riI  VC  II,  N:.C6H,S0'3,  as    stated  by 

:  the  undissociated  free  acid,  the  red  colour  of 

uses   with    the    yellow   of    the   anions.     For   the 

f    acid   solutions,    strongly   acid    indicators  are 

ugo  Ked,  Methyl   and  Ethyl  Orange, 

ie  titration  of  aikaline  solutions,  the  strength  of 


the  basic  properties  must  be  considered.  Sufficiently 
Dg  bases  can  give  a  distinct  colour  change,  but  with 
weaker  bases  the  colour  of  the  basic  ion  mixes  with  that  of 
the  indicator  itself,  and  the  sharpness  of  the  change  suffers, 
as  with  Congo  Ked,  and  less  so  with  Methyl  I  Irange. 

To  B.  2  belong  those  substances  which  yield  different 
coloured  ions  of  the  same  kind.  The  only  known  members 
of  this  group  are  acids  which  are  coloured  differently  as 
univalent  ions  than  as  divalent  j  for  example.  Alizarin  sul- 
phonic  acid.  Indicators  of  this  class  are  suitable,  theo- 
retically, for  the  titration  of  weak  acids  alone  or  in  presence 
of  strong  acid,  but  no  completely  satisfactory  ones  are 
known,  hydrolytic  action  invariably  interfering  with  the 
results. — A.  S. 

Blotrpipe;  A  Kerosene  Oil .     A.  Richardson. 

Proc.  Chem.  Soc.  17,  [239],  151. 

Tuis  blowpipe  has  been  devised  in  order  to  utilise  the  com- 
bustion of  kerosene  oil  for  the  production  of  a  blowpipe 
flame  suitable  for  glass-blowing  and  other  purposes,  so  as 
to  combine  the  advantages  of  a  gas  blowpipe  while  indepen- 
dent of  a  supply  of  gas.  The  need  of  such  a  blowpipe  is 
obvious  in  a  country  like  India,  where  gas  is  not  always 
available,  and  where  in  many  college  laboratories  not 
supplied  with  gas,  blowpipe  work  is  necessarily  limited  to 
operations  with  the  mouth  blowpipe  and  spirit  lamp. 

At  tirst  it  seemed  possible  to  use  one  of  the  vegetable  oils, 
such  as  cocoanut  oil,  by  burning  it  in  a  modified  form  of 
glass  blower's  "  tallow  lamp,"  but  the  tendency  of  all  such 
oils  to  char  at  the  temperature  of  the  blowpipe  flame  renders 
them  useless  as  a  continuous  source  of  heat,  unless  the  w  ick 
is  being  constantly  trimmed.  As  kerosene  oil  does  not  char, 
it  was  selected  for  this  purpose  ;  its  combustion,  however, 
in  a  lamp  without  a  chimney  requires  special  arrangements, 
if  it  is  to  give  a  solid,  steady  flame,  easily  regulated  and 
completely  under  the  control  of  the  operator,  and  it  was 
only  after  many  unsuccessful  attempts  that  a  lamp  was 
constructed  which  fulfils  all  the  requirements  of  the  case. 

As  it  now  stauds,  the  blowpipe  consists  of  a  metal  tube, 
1  i  inches  long  and  J  of  an  inch  in  diameter,  fixed  at  an 
acute  angle  above  the  oil  holder,  with  which  it  is  con- 
nected by  a  flattened  tube  or  wick  holder.  A  wick  about 
1  inch  wide  is  used.  The  wick  is  protected  and  kept  in  its 
place  by  a  tube  of  iron  wire  gauze,  projecting  beyond  the 
wick  on  either  side.  The  lower  end  of  the  metal  tube  is 
1  by  a  perforated  cap,  through  the  centre  of  which 
the  blowpipe  jet  passes.  This  is  made  to  siide  backwards 
aud  forwards  on  the  rail,  so  that  its  position  in  the  centre  of 
the  tube  can  be  regulated. 

A  thread  of  asbestos,  dipping  in  the  oil,  passes  up  the 
wick-holder  and  projects  just  in  front  of  the  wick  at  the 
open  end  of  the  metal  tube. 

To  use  the  lamp,  the  asbestos  thread  is  first  lighted.  This 
furnishes  a  small  flame  at  the  mouth  of  the  metal  tube. 
If  now  the  bellows  be  worked,  combustion  takes  place 
within  the  meta!  tube  on  the  surface  of  the  gauze.  The 
size  of  the  flame  depends  on  the  position  of  the  jet,  since 
combustion  is  practically  limited  to  that  portion  of  the  wick 
exposed  to  the  air  current.  Thus,  when  the  jet  is  pushed 
up  to  the  open  end,  a  fine-pointed  flame  is  produced  ;  as 
it  is  drawn  back  into  the  tube,  the  flame  increases  in  size, 
giving  a  roaring  flame  when  the  whole  length  of  the  wick  is 
exposed.  Unstopping  the  air  supply  the  flame  immediately 
subsides  to  its  original  size,  and  burns  quietly  at  the  mouth 
of  the  tube.  In  this  way  the  flame  is  under  complete 
control,  and  gives  no  trouble  when  not  in  use. 

Experience  has  shown  that  the  wick  remains  in  good  con- 
dition for  a  long  time  ;  in  one  case  it  was  found  to  be  only 
superficially  blackened  after  the  blowpipe  had  been  in  use 
for  several  weeks. 

The  dimensions  given  above  are  those  which  the  author 
has  found  most  useful  for  general  purposes,  but  with  a 
wick  2  inehes  wide,  contained  in  a  tube  of  1-inch  bore,  a 
much  larger  and  more  powerful  flame  is  obtained,  suitable 
for  large  pieces  of  glass-blowing,  although  it  is  not  so  easily 
regulated  for  the  production  of  a  small  flame. 

The  efficiency  of  the  blowpipe  has  been  proved  by  long 
use  ;  with  its  aid  all  the  ordinary  glass-blowing  which  before 
was  out  of  the  question  without  gas  may  be  done. 
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Extraction  Apparatus,  New.     H.  Sinnhold. 

1901,  35,  [38],  < 
The  apparatus  illnstiated  in  the  accompanying  figure  is  leas 
fragile  than  the  ordinary  Soxhlet   apparatus  with  outside 
tubes.     It  has  the  same  intermittent 
action,  but,  owing  to  the  tuhes  con- 
ducting  the    vapour    being    within 
the  bulb,  there  is  less  condensation, 
whilst    at    the  same  time  the  con- 
.  liquid   is   available  for  ex- 
traction  purposes   a'   a   somewhat 
higher    temperature    than   is    usual 
in  the  original  tubes.     The  extrac- 
tion under  similar  circumstances  is 
found  to  bo  l"6  times  as  great  as 
with  the  onlinarv  Soxhlet  tube. 
_W.  G.  M. 

Gas-Valve  which  prevents  the  Pas- 
sage of  Liquids .     K.  Schol- 

vien.       Chem.   Zeit.    1901,   25, 
[37],  397. 
The  valve  shown  in  the  figure  consist?  of  two   glass   tubes, 
the  extremities  of  which  aredrawn  out  and  united  by  means 

of  thick  inilia- 
rubber  tubing.  In 
either  tube  a  float 
of  thin  glass  is 
placed,  the  upper 
ends  of  which  are 
closed  with  rubber 
stoppers.  If,  for 
example,  a  gas 
enters  at  a  it  can 
pass  without  in- 
terruption to  b, 
but  if  a  liquid 
enters,  it  raises 
the  glass  float 
and  seals  the  con- 
nection between 
the  two  tubes. 

— C.  A.  M. 

Indicator  for  Vo- 
lumetricAnahj- 
sis  (Dinitro- 
diazo  -  amino  - 
benzene).  J. 
Brandt.  Bull. 
Soc.  Ind.  Mul- 
house,  1901, 
April,  120  — 
124. 
See  under  VI.,  page  711. 

FATEXT. 

Test  Paper  which    is  Sensitive  to  several   Chemical   Sub- 
stances at    the  same  Time.     S.   S.    Bromhead,  London. 
From    The   Chemische   Fabrik   Helfenberg,   Helfenberg, 
Germany.     Fnr;.  I'at.  7014,  April  3,  1901. 
The  paper  to  be  used  for  the  production  of  test  papers  is 
provided  with   narrow  strip9  of  paraffin,   wax,   lac,   &c, 
which   serve   to   isolate    the   different  reagents   from   one 
another,  and  to  prevent  them  from  running  together.     It  is 
thus  possible  to  lay  on  one  paper  red  and  blue  litmus  near 
to  one  another,  and  in  the  same  way  any  other  reagent  of 
vegetable  or  synthetic  origin. — IJ.  15  B. 

INORGANIC  CHEMISTRY.— QUALITATIVE. 

Tin ;. Flame  Reaction  of .     O.  Schmatolla.     Chem. 

Zeit.  1900,  25,  [43],4C8. 
Ira  narrow  test- tube  containing  water  he  dipped  into  a 
''in  of  tin  in  concentrated  hydrochloric  acid,  ami  1"- 
then  held  in  the  non-luminous  Bunsen  flame,  an  intense 
blue-white  coloration  (which  persists  so  long  as  free  acid 
i-  present)  is  observed.     The  presence  of  antimony  does 


not  hinder  the  reaction,  but  If  arsenic  be  present  i 
than  the  equivalent   proportion,  there  is  no   coloratii 
a  dark  deposit  on  the  test-tube.     The  test   can  be 
the  detecli  in  of  tin  in  foodstuffs,  but  when  present 
small  quantities  the  test-tube  must  be  dipped   repe 
the  solution. — E.  H.  T. 

Phosphorus;   Detection  of  Free .    1*.  Muckerji.    I 

anorgan.  Chem.  27,  '-  ■  Zeits.  angew.  Chem.    ! 
[22],  549. 

Instead  of  v<  latilising  the  free  phosphorus  in  n  euri 
steam,  and  observing  whether  any  luminosity  is  pr..    . 
the    author   employs  nascent    hydrogen.     A    threi 
Woulff  '»  bottle  is  provided  with  a  safety  tubi 
tube,    and  a   short    wide  tube   fer  the  introdm 
substance  to  be  tested.     Ordinary  zinc  and  dilute  Mil  a 
acid  are  placed  in  the  bottle,  and  the  teuipetaturc  al 
rise  spontaneously  to  (>0,J — To    C.     An  observation  i.  v 
made    in    the   dark,  in   order   to    see   whether  the 
hydrogen  is  free   from  any  luminosity.     Should   Ibis 
case  the  substance  to  be  tested  is  introduced.     'I  he  ; 
of  free  phosphorus  causes  an   intense  luminosity  in  tl  y, 
lending  tube,  extending  sometimes  back  into  the  bottl 

The   presence   of   phosphites,    hypophosphites,  ni  It 
sulphuretted  hydrogen,  iodine,  and  potassium  iodidi 
interfere   with    the    test,  but  oil   of   turpentine  and  h 
prevent  the  luminosity  from  appearing. — J.  S. 

Arsenic;  Determination   of  ,    in    Sugars,    Mn 

Beer.     B.  E.  li.  Xewlands  and  A.  It.  Ling.     J.  1 
of  Brewing,  1901,  7,  181— 189. 

The    method  adopted  by  the   authors  for  the  quae 
determination   of  arsenic   in   glucose    is   as  I 
acidified  solution  of  the  sugar  is  saturated  with  i 
sulphide  at  a  moderate  temperature  and  allov     I 
for  three  days,  when  the  precipitate,  consisting 
and  arsenious  sulphide,  is  collected  on  a  filter, 
hydrogen  sulphide  solution  and  treated  with  broinin 
The  excess  of  bromine  is  removed  by  heating  the  liq 
the  water-bath,  after   which   the   solution    is   (Uteri    P 
filtrate    made   alkaline  with  ammonia,  and  tin 
cipitated  with  magnesia  mixture.    After  remaining 
magnesium  ammonium  arsenate  separates  in  ci 
are    collected    in    a  Gooch   crucible,   washed   with  I 
ammonia,  and  dried  at  100-  until  of  eon-taut  weight 
samples  of  glucose   prepared  by  means   of     i 
gave,  by  this  method,  0-69,  0'56,  and  0'42  grain  per  ij 
respectively. 

The  occurrence  of  arsenic  in  malt  is  next  trr. 
attention  is  called  to  the  great  importance  of  the  i  I 
of  the  malt.     Arsenic  occurs  mostly  on  the  exl 
corns,  and   is   seldom   evenly    distributed   through    t 
sample,  so  that  the  analyst  should  assure  him! 
portion  he  deals  with  is  a  representative  sampli 
were  met  with  by  the  authors  containing 
grain  of  arsenic  per  lb. 

During    the    fermentation    of    ordinary    bi 
hydrogen  sulphide  is  formed  by  a  reduction  of  I 
present.     From  experiments    made    with  won 
0'042  grain  of  arsenious  oxide  and  2-8  g 
bisulphite  per  gallon,  the  authors   conclude  thai  d 
normal  fermentation   such   small   quantiti 
not    removed,   either   by   precipitation    a 
conversion  into  hydrogen  arsenide   or  oilier  | 
pound.— T.  H.  P. 

INORGANIC  CHEMISTTtY.- 
QUANTITATIVE. 

Standard  Hydrochloric  or  Nitric  Acid;  Prt 

.     K.K.Meade.     J.  Amer.   Chem 

343—347. 

The  author  has  previously  (this  Journal,  ID1" 
that  very  accurate  standard  solutions  ol  sulphonc  i 
be  prepared  by  the  electrolysis  of  coppei 
Based   on   this  method  he   now   gives  one 
standard  hydrochloric  or  nitric  a 
12'4«7  grms.  of   crystallised  coppei    sulphate 
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S  electrolysed  by  :i  current  of  1  to  1'.  auip'res 
for  si\  or  eight  limn-,  the  miotic  being  a  platinum 
the  c  ithoile  a  e_\  lindi  r  of  copper  foil.  The  solution 
letely  transferred  to  a  litre  rla>-k,  to  which  is 
iddeda  solution  of  12215grms.  of  crystallised  barium 
i  little  water.  As  in  most  eases  a  little  barium 
.!,•  do<  s  no  harm  in  the  resulting  acid,  it  is  best  to  add 
ss  of  this  salt.  Tin'  solution  is  now  made  up 
litre  mark  and  2-fi  e.c.  extra  of  water  added  to  com- 
ite  for  the  ."Hun,'  oeeupii  d  by  the  precipitated  barium 
:,nc.  When  the  latter  Inn  settled  the  clear  liquid  is 
a  off  and  represents  exactly  dccinormal  hydrochloric 
l'or  dccinormal  nitric  acid  the  preparation  is  exactly 
pt  that  13 '1170  £nns.  of  barium  nitrate  are 
1  in  place  of  the  barium  chloride.— T,  II.  P. 


initiative    Determination  of  .     A.  Laden- 

g  and   R.   Quasig.     Her.    1901,  34,  [7],  1184— 1JS8. 
tnpare  this  Journal,  1900,  776,  1146.) 

vious  paper  (Her.  34,  G31)  l.adenburg   has  shown 

i .,  !ie  ozone  contained  iu  ozonised  oxygen  can  readily  be 

i  nis   process   affords    the    safest    and    simplest 

ii    •!  of  estimating   ozone,  aud   has  now  been  employed 

vk   the   iodometric  method.     Glass  bulbs    of   about 

In  capacity,  and  provided  with  two  absolutely  tight 

all  d  with  dry  oxygen  and  weighed;  then  ozone 

■d  from  a  Bertbelot's  tube  was   passed   through  for 

and  the  bulb  was  again  weighed.     The  increase, 

j  :'.,  gives   the  weight  of  ozone  iu   the  bulb,  if 

•   re  and  temperature  have  remained  unaltered.     The 

Me    next    connected,   by   means    of    brass    screws 

a  and  provided  with   leather  packing,  with  two 

I  mttles  entirely  of  glass,  the  first  of  which  contained 

eolation  of  1    grin,   of    potassium  iodide,   the 

a   smaller   quantity  of  the    same   salt.     The  ozone 

is  ten  aspirated  through  the  wash-bottles  by  means  of 

I  i,  its  place  in   the  bulb  being  taken  by  water.     Far 

•   edinc   was   liberated    in    the    second    bottle    when 

I  d  potassium  iodide  was  used  in  the  first,  than  when 

.tiou  was  employed.     After  adding  the  calcn- 

I   aoont  of  sulphuric  acid  to   the  contents   of  the  first 

I     the    iodine    was    titrated    by    thiosulphate.       The 

|    1  iodine  corresponded  exactly  with   the   weight  of 

When,  however,  the   ozone   was   passed   into 

i ;  1  potassium  iodide  solutiou,  about   50   per  cent,  too 

was    liberated;  and,   further,   in   the   titration 

e  coloration  continually  returned,  whilst,  when  the 

N  id  he;-n  absorbed  by  neutral   potassium  iodide,  the 

i  with  thiosulphate  was  reached  at  once.     The 

ascribe,  with  some  reserve,  the  excessive  liberation 

I  be  from  hydriodic  acid  to  a  catalytic  action  of  ozone, 

r  enabling  the  oxygen   to   liberate  iodine.     It  may 

1  i  ascribed  to  the  formation   of   hydrogen   peroxide, 

Dill  +  H_o  =  5I2  +  H2I  >2  +  5H„0  +  30:,     which 

lid  represent  almost  quantitatively  the  relations 

V  c .  w. 

We  and  Silicic  Acids;    Quantitative  Separation  cf 
:    II.  L.  Wells  and  F.  ...  Metzger.     J.  Amer.  Cheui. 
23,  356—3.58. 

recently  stated  by  Herting  (this  Journal,  1901, 

it  the  ordinary   method   of  expelling   silica   from 

ans  of  hydrofluoric  acid  gives  inaccurate 

-  to  the  formation  of  a  silicotungstie  acid,  which 

treated    with    hydrofluoric    acid.      The 

several  series  of  experiments,  the  results 

i  show  that    the   above  statement  is  without   any 

fact,  the  method  given   being  an   absolutely 

it  the  same  time  they  call  attention  to  the 

ating  must  be  by  means  of  the  Bunsen  flame, 

id  volatilises  to  a  considerable  extent  when 

u  a  blowpipe  flame.— T.  II.  I'. 

)\C,    "*r"?  •'     I°'i'>!"i!ric    Determination     of    , 

illation   of  Antimony  in   presence 
•v..  liohmer.     Ber.  34,  [8],  1565—1568. 

»  >or   has   previously   shown    (Bar.    34,    33)    that 

B    rapidly   and   complete!  v   reduced    to    the 

condition   by    sulphur   dioxide    iu   presence   of 


bydrobromic  acid,  and  has  proposed  to  substitute  hydro 
bromic  acid  for  the  ferrous  chloride  long  ago  proposed  for 
this  purpose  by  Emil  Fischer.  He  now  finds  that  antimonic 
acid  i-  easily  and  completely  reduced  by  the  same  reagents, 
and  that  the  antimony  can  he  accuratelj  determined  by 
titration  with  iodine.  The  details  of  the  method  are  as 
follows :  Place  the  hydrochloric  acid  solution  of  the 
antimonic  compound  in  a  globular  flask,  add  1  grin,  of 
potassium  bromide  and  a  siilliciency  of  sulphurous  acid 
solution,  put  iu  some  angular  fragments  to  prevent 
bumping,  and  boil  till  the  sulphur  dioxide  is  compl 
expelled.  To  the  cooled  liquid  add  tartaric  acid,  neutralise 
with  sodium  bicarbonate,  and  titrate  with  iodine  solution. 
In  doing  this  it  is  best  to  add  about  1  c.c.  of  the  iodine 
solution  in  exec--,  and  to  go  back  with  sodium  thiosulphate. 

Stannic  compounds  are  not  reduced  at  all  by  sulphur 
dioxide  and  hydrohrrmic  acid;  but  they  exeit,  if  present 
along  with  the  antimonic  compounds  in  this  process,  a  very 
strong  retarding  influence  on  the  reaction  between  the 
antimonious  compounds  and  the  iodine.  This  influence, 
however,  is  completely  annulled  by  a  large  excess 
(10— 20  grins.)  of  tartaric  acid,  so  that  antimony  can  he 
readily  determined  in  presence  of  tin  as  follows  :  Place  the 
mixed  sulphides,  as  obtained  in  the  usual  course  of  analysis, 
in  a  round  flask  of  300—500  c.c,  dissolve  in  strong  hydro- 
chloric acid  and  potassium  chlorate,  and  boil  off  the  excess 
of  chlorine.  Add  1  grm.  of  potassium  bromide  and  enough 
sulphurous  acid,  boil  olf  as  above  and  cool.  Add  the 
requisite  excess  of  tartaric  acid,  neutralise  and  titrate 
exactly  as  above. 

If  the  substance  for  analysis  he  an  alloy  in  which  the 
antimony  alone  is  to  be  determined,  and  the  presence  of  the 
other  metals  will  not  affect  the  titration,  it  maybe  dissolved 
directly  either  in  aqua  regia  or  in  hydrochloric  acid  and 
chlorate  ;  hut  if  it  be  the  analysis  of  an  arsenic-antimony  - 
tin  alloy  that  is  in  hand,  it  must  be  dissolved  in 
hydrochloric  acid  and  chlorate,  the  chlorine  boiled  off,  and 
after  adding  sulphurous  acid  and  potassium  bromide  the 
liquid  must  be  distilled.  The  arsenic  will  be  determined  in 
the  distillate,  the  antimony  in  the  residue,  by  titration  with 
iodine. — J.  T.  D. 

Zinciferous  Precipitates  obtained  by  the  Cyanide  Process ; 

Determination  [An.  A;/.}  of  the .     C.  II.  Fulton  and 

C.    II.    Crawford.      School   of   Mines   Quaiterlv,    1901, 
22,  [2],  153—162. 

Kxi  r.niMENTAL  assays  were  made  of  a  well  mixed  sample  of 
gold  aud  silver  precipitate  from  the  zinc  boxes  of  the 
cyanide  process,  to  obtain  a  rapid  and  accurate  method  of 
analysis.  Scorification  gave  low  results  due  to  volatilisa- 
tion, and  so  was  discarded.  The  crucible  method  yielded 
variable  results,  and  the  combination  wet  and  dry  method 
pave  results  high  in  silver  and  low  in  gold,  due  probably  to 
its  solubility  in  nitrous  acid  as  a  result  of  the  action  of  the 
nitric  arid  on  the  zinc  present.  To  overcome  this  difficulty 
a  combination  method  was  tried,  using  sulphuric  acid  in 
place  of  nitric  acid.  One-tenth  assay  ton  of  precipitates  was 
treated  with  20  c.c.  of  concentrated  sulphuric  acid  and  60  c.c. 
of  water  and  boiled  for  one  hour,  after  which  the  solutiou 
was  cooled  and  diluted  to  100  c.c.  Normal  sodium  chloride 
solution  75  c.c.,  and  lead  acetate  solutiou  20  c.c.  were  added, 
and  the  precipitate  settled,  filtered,  washed,  aud  dried. 
The  paper  was  burnt  off  and  the  residue  scorified  until  half 
Eorered  over  in  the  seorifier,  then  poured  and  the  button 
cupelled.  Tie  results  were  good  and  uniform,  the  slag 
corrections  being  small.  The  gold  is  lower  than  in  the 
crucible  assay,  while  the  silver  is  higher,  but  the  results  are 
not  so  erratic,  and  it  is  not  necessary  to  make  more  than 
two  assays  to  get  a  reliable  figure,  as  is  the  case  with  the 
crucible  method.  The  original  sample  should  be  assayed 
at  once  or  kept  from  the  air,  as  the  zinc  oxidises  quickly, 
and  sufficiently  to  alter  the  gold  and  silver  values.  Care 
should  be  taken  that  the  sulphuric  acid  is  free  from  nitric 
acid. -A.  \V. 

Silver  and  Copper;    Cyanogen    Compounds    of  ,     in 

Gravimetric    Analysis.       O.    Brunei.      Her.    34,     [8], 
1604— 1U09. 

The  usual  method  of  separating  silver  from  copper  when 
the  metals  are  precipitated  as  cyanides,  by  gently  warming 
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with  dilute  nitric  acid  till  the  copper  cyanide  is  dissolved,  is 
sfactory  \  for  silver  cyanide  is  not  insoluble  iu  warm 
i  uric  acid,  and  the  whole  of  that  dissolved  is  not  repre- 
cipi'ated  on  cooling,  even  when  an  excess  of  potassium 
cyanide  is  present ;  and,  on  the  other  hand,  the  copper 
cyanide  is  only  dissolved  completely  in  a  gently  warmed 
solution,  withiii  a  reasonable  time,  ii'  the  concentration  of 
the  arid  is  so  (treat  as  to  involve  considerable  danger  of 
solution  of  the  silver  compound. 

The  electrolytic  separation  of  the  two  by  the  method 
suggested  by  Frendenberg.of  using  an  K.M.F.  strong  enough 
to  dee. impose  the  one  but  Dot  the  other  (the  figures  worked 
out  bj  Classen  were  1  —  1-4  volts  and  0-03— 0-09  ampere 
per  100  sc|.  cm.)  is  not  applicable  for  everyday  purposes 
of  the  difficulty  or  inconvenience  of  regulating  the 
E.M.F.  aud  the  current  density  so  nicely  as  is  necessary.  If, 
however,  the  decomposition  of  the  complex  cuprocyanide  in 
solution  be  rendered  more  difficult  by  the  addition  of  a 
urge  excess  of  potassium  cyanide,  it  becomes  possible  to 
separate  completely  even  small  proportions  of  silver  from 
relatively  irreut  amounts  of  copper,  without  taking  any 
special  precautions  as  to  the  voltage  of  the  current.  The 
author's  experiment!  show  that  for  quantities  varying 
from  o-24:2.'>  grm.  of  silver  and  O-OS.'iS  grin,  of  copper  to 
0*0485  grm.  of  silver  and  04292  of  copper,  complete  j 
precipitation  of  the  silver  alone  was  effected,  by  currents  of  ' 
•••.".  1 1 >  I  volts  and  0-25  to  0-50  ampere  per  100  sq.  cm.  j 
Wincklcr's  wire-ga  lie  electrodes  were  used,  the  volume  of 
liquid  was  100  c.e.,  and  the  amount  of  potassium  cyanide 
present  was  from  3  to  6  grms.  The  duration  of  each 
experiment  was  2 — 3  hours,  but  as  a  rule  no  harm  is  done 
if  it  be  left  longer.  Should  any  copper  be  deposited  with 
the  silver  it  becomes  at  once  visible  by  its  tint ;  the  current 
is  then  interrupted  for  a  few  minutes  till  the  copper  has 
dissolved,  and  is  then  continued  for  a  short  time  (with 
addition  of  more  potassium  cyanide  if  necessary)  to 
re-deposit  any  trace  of  silver  that  may  have  dissolved  too. 

The  copper  may  be  deposited  from  the  remaining  solution 
by  a  stronger  current  ;  but  it  is  better  to  convert  it  into 
sulphate  and  electrolyse  that. — J.  T.  ]). 

Copper}  E'eclrotylic  Determination  of .     T.  Smith. 

Eng.  and  Mining  J.  1991,  71,  [21],  C59  —  660. 
Tiir.  author  describes  the  electrolytic  method  for  the 
determination  of  copper,  which  he  has  used  for  some  years 
with  satisfactory  results.  The  battery  used  is  the  old  style 
of  "  crow  foot,"  which  is  slated  to  be  cheaper  and  to  require 
less  attention  than  the  Buusen  battery,  although  a  larger 
number  of  cells  must  be  used.  In  preparing  the  cells  it  is 
best  to  place,  say,  two  handfuls  of  copper  sulphate  crystals 
in  the  bottom,  and  then  pour  in  the  water,  taking  care  not 
to  agitate  the  crystals ;  in  this  way,  solution  takes  place 
slowly  and  the  efficiency  of  the  cell  is  improved.  The 
anodes  are  of  •j-'y  in.  platinum  wire  coiled  like  a  spring, 
whilst  the  cathodes  are  of  the  ordinary  cylindrical  form, 
1  in.  in  diameter  and  2}  in.  high,  the  stems  being  about 
4^  in.  long  and  Js  in.  iu  diameter.  The  anodes  are  freed 
from  deposits  of  manganese,  lead,  &c,  after  each  assay,  1>' 
immersion  in  hydrochloric  acid,  and  the  cathodes  are  heated 
to  bright  redness  before  being  used. 

If  the  ore  under  examination  contain  arsenic,  the  latter 
should  be  removed  by  means  of  bromine.  The  methods  of 
diss  living  out  the  copper  are  as  follows  :  — 

Ores. — 1  grm.  is  heated  with  2."i  c.c.  of  nitric  acid  and 
5 — 6  c.c.  of  sulphuric  acid,  until  fumes  are  freely  evolved; 
then,  after  allowing  to  cool  lor  five  minutes,  50  c.c.  of  water 
are  added  and  the  mixture  boiled  to  dissolve  the  anhydrous 
sulphates  of  iron  and  copper.  The  solution  is  filtered,  the 
residue  washed,  and  the  iron  in  the  filtrate  precipitated  by 
ammonia.  2  c.c,  or  its  equivalent  in  a  water  solution, 
of  strong  sulphuric  acid  is  added,  and  then  2  c.c.  of  nitric 
acid;  the  acids  should  be  in  quantity  sufficient  to  dissolve 
the  hydrate  of  iron  and  leave  an  excess  of  acid  present 

Slags. —  1  grin,  of  the  slag,  if  it  has  been  water-chilled  is, 
submitted  to  treatment  similar  to  that  required  in  the 
determination  of  silica  by  dehydration  with  sulphuric  acid. 
The  remaining  treatment  is  the  same  as  with  ores. 

I'lnr  JJnst,  Cinders,  Sf'\ — l  grm.  is  treated  with  hydro- 
chloric acid  containing  a  few  c.c.  of  nitric  acid;  when 
solution  is  complete,  sulphuric  aciil  is  added. 


Mattes. — 2j  gnus,  are  treated  with  nitric  acid  a. 
little  hydrochloric  acid,  the  solution  evaporated  to  i 
c.c,  10  or  15  c.c.  of  sulphuric  acid  added,  and  the  » 
heated    till    fumes    are    freely    evolved.      After    cut 


ammonia  is  added  to  the  solution  in  a  half  litre  flask, 
all  the  iron  is  precipitated.  A  mixture  of  100  c.c.  of  n 
10  c  c.  of  strong  sulphuric  acid,  and  10  c.c.  of  nitric  a 
then  added,  the  solution  cooled,  made  up  to  the  mark 
shaken,  allowed  to  settle,  and  loo  c.e.  of  the  cleai 
withdrawn,  and  mixed  with  25  c.c.  of  water. 

In  carrviug  out  the  electrolysis,  the  beaker  ennta 
the  copper  solution,  the  volume  of  which  should  not 
125  c.c,  is  so  arranged  that  the  liquid  covers  the  bo 
the  cathode.     The  strength  of  the  current   is  regulat 
that  the  whole  of  the  copper  is   separated,  in  a  reasotl 
length   of  time,  in    the  form  of  an   adherent  deposit  Ii 
moderately  cold  weather,   the  deposition   can  be  i 
by  placing  the  apparatus   in  a   closed  box,  in  whic  jin 
suspended   two  or  more   incandescent   lamps.     Whei  ih 
whole    of    the   copper   is    deposited,   the   cathode   it   • 
connected,  washed   with   water,  then   with   methyl  al.  . 
dried  and  weighed. 

The  author  states  that  there  is  no  danger  of  a  sec>  >r 
reaction  setting  in,  on  standing,  as  stated  by  Classen  a  I  In 
Sperry,  unless  the  acidity  is  insufficient  at  the  start. 

-A  . 

Lead  from  Manganese  ;  Electrolytic  Separation  o/  - 
J.  Moltke-  Hansen.  (hem.  Zeit.  1901,  25,  j 
393—394. 

The  author  has  investigated  the  conditions  under  u 
Neumann's  electrolytic  method  (this  Journal,  1896 
gives  satisfactory  results.  lie  finds  that  if  the  ami 
manganese  does  not  exceed  0'03  grm.  good  results  i 
obtaiaed  with  a  current  of  2  amperes,  and  an  initio 
perature  of  70°  C,  when  25 — 27  c.c.  of  nitric  acid  ( 
1  -42)  or  55  to  60  c.c  of  acid  of  I  •  19  sp.  gr.  (correspi 
to  18  per  cent,  of  the  pure  acil  in  the  total  voh 
150  c.c.)  arc  added.  The  electrolysis  is  00 
35 — 40  minutes,  and,  as  Neumann  has  pointed  out 
not  be  continued  longer  than  necessary. 

AVhen  the  manganese  is  present  io  larger  proportk 
to  (1-04  grm.  in  150  c.e.)  approximately  corn 
obtained  by  increasing  the  amotiut  of  nitric  acid  to  •' 
with  a  current  of  2  to  2' 5  amperes.     It  is  advisablt 
ever,  to  work  with  25 — 27  c.c.  of  nitric  acid  I 
and  to  add   a   little  oxalic  acid  wten  the   liquid  bi 
turbid  from  the  separation  of  the  manganesi   hi 
process   of  dissolving  this  being   finally  assisted    I 
addition  of  a   few   c.c.   of  nitric  acid.      The  depot 
regularly  and  adheres  well,  but  must  be  carefully  < 
with  water.     The  lead  is   completely  precipitated  in 
45  minutes.— C.  A.  M. 


Phosphoric  Acid 
T.  Schloesiug. 
1191. 


in     Soils ;     Determination     of  - 
Comptes    Rend.   132,      I 


Tue   author  has   determined   the  amount    0 
soluble  iu  water  in  several  soils,  by  extracting 
the   soil    with   successive   litres   of   water.      The  a  J 
varied  from  10  to  33  mgrms.  of  IV  )6,  or  13n 
per  hectare.     He  points  out   that    though    h 
volumes  of  water  for  the  extraction,  yet  in  the  net 
a  much  smaller  amount  of  water  present  is  -'! 
the  work,  for  the  phosphates,  as  they  dissol/e,  si  • 
tinually  removed  again   by  the  plants,  so  that  the 
free  to  dissolve  more. 

He  has  previously  shown  that  after  nitric  Ri 
per  cent,  has  extracted  from  a  soil   all  the  pb 
if.  can,  nitric  acid  of  O'l    per  cent,  will 
quantity.      The  amount  dissolved   by    * 
proportional  to    that  dissolved  by  the   weak' 
recent  researches  in   Hungary   by  Siginond  ahon 
amount  of  this  latter  is  in  intimate  relation  to 
value  in  phosphates  of  the  soil.     Analyses  of 
show  a  distinction  betweea  these  classes  of  phospbsl 

—J. 
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.     lei;/  {Soluble  in   Citric  Acid)  in  Basic  Slag 
imlcf ,-    Availability    of   tin-    Moli/bJate   Method   of 

itimatatg  •    O.  Foerster.     Chein.  Zeit.  1901 ,  25, 

9],  481. 

mcies  b  'tween  the  results  ohtaino.i  by  ibtV  ivm 
istl  using  the  molybdate   method  has  tended  to  bring 
in    upon    it.       Vet    with    care    it    may  be    perfectly 
letory.     The  author  finds  that  if  the  beaker  with  the 
on,  after  adding  the  molybdatereagent.be  placed  in 
ler-bath  at  a  temperature  not  higher  than  su    ('.  (the 
:  ,.f  the   temperatures   ordinarily  specified)    and   be 
,  .1  to  remain  in  it  until  it  is  cool,  the  result  will  be 
iciory.     The  heating  of  the  bath  is  not  to  be  continued 
oduction  of  the  beaker  containing  the  solution. 
I  these  circumstances  the  co-precipitation  of  silica  is 
si  to  a   minimum,  and  the  yellow  precipitate  should 
|  N  at  once  to  a  clear  solution  on   adding  ammonia. 
rwipitation  may  be  effected  at   a   temperature  us  1  iw 
',   C  without  impairing  the  accuracy  of  the  result.    The 
h    of  silicic    acid    thrown    down    with   the    yellow 
lute  is  variable  under  conditions  not  yet  understood, 
v  happen  ia   some  cases   that  no  appreciable  quantity 
ceipitated.  even   at   95    C,  from  a  slag  which 
or  ease~  shows    I  per  cent,  of  silica  co-precipitated, 
as  a   rule,  the    proportion    of  silica   thrown 
"  nitii  the  yellow  precipitate  rises  with  the  temperature 
I  eeipitation.       Thus,    taking    the    average    of    three 
marts,    when    the    water-bath    was  at  55° — 60°  C.. 
0,  weighed  0- 15  mgrm.  ;  at  78° — 87°  C.  it  weighed 
whilst  at  85° — 98°  C.  it  weighed  0-68   mgrm. 
■  l.int   proof   is   given    that   a   very    noteworthy    pro- 
of silica  may  be  thrown  down  at  5i    ( '. 

— W.  G.  M. 

Determination  of  the  Availability  of  Organic 

.'  ■yen  in    Commercial .     J.  P.  Street.     J.  Amor. 

B.  1901,  23,  330— 33S. 

iwing   method,  which    is    a    modification    of   that 

Hayes  in  189.'),  serves  as  a  meins    of   determining 

p  mutely   the   relative   availability    as    fertilisers    of 

Si,  it  nitrogenous  materials.     An  amount  of  the  material 

P  ent  to  0.075  grm.  of  nitrogen   is  weighed  out  into  a 

I    .  I'rlenmeyer  flask  to  which  is  added   100  c.c.  of 

16  per  cent,   potassium    permanganate   solution. 

on  on  a  steam-bath  for  thirty   minutes  wim 

I  na!  shaking  to   moisten  any  particles  of  the  material 

I  ig  to  the  sides  of  the  flask,  the   liquid  is  filtered,  the 

I    being  thoroughly  washed  with  from  125 — 150  c.c. 

■  r.    The  total  nitrogen  in  the  undissolved  residue  is 

ii  ■termined  by  Kjeldahl's  method.     With  a   series  of 


84  samples  examined  by  the  puthor  in  this  way,  it  is  found 
that  the  percentage  digestibility  varies  from  95-9  for  horn 
to  25' 5  for  raw  leather.  Steamed  bone  gives  numbers 
higher  than  five  other  kinds  of  bone  used.  The  results 
show  also  the  variations  in  digestibility  in  materials  of  t he- 
same  class,  in  the  case  of  fish  the  numbers  ranging  from 
90  ■  2  to  69 ■  3,  and  in  that  of  "  tankage  "  from  9 1  ■  5  to  65 •  0  ; 
such  deviations  are  doubtless  due  to  the  varying  amounts 
of  fatty  material  present.  The  method  does  not  give 
absolute  values,  but  distinguishes  high-  from  low-class 
nitrogenous  materials.  A  digestibility,  as  obtained  by  this 
on  i  In  id,  of  60  per  cent,  or  less  indicates  an  inferior  source 
of  nitrogen  such  as  hair,  garbage,  leather,  or  inferior  bone. 

— T.  H.  P. 

Arsenic;  Influence  of  Selenium  on  certain  Tests  for  . 

O.  Rosenheim.     Chem.  News,  83,  [2168],  280. 

Tiik  author  has  made  a  systematic  study  of  the  influence  of 
s.denium  compounds  on  the  formation  of  the  arsenical 
mirror  in  the  absence  of  lead  acetate,  and  confirms  observa- 
tions made  by  L.  Dawydow  (Farmazheft,  1895,  III.,  I.). 

It  is  noted  that  selenium  cumpouuds  have  a  very  distinct 
inhibitory  influence  on  the  formation  of  the  arsenical 
mirror,  aud  under  certain  conditions  completely  prevent  its 
formation,  the  influence  being  proportional  to  the  amount 
of  selenium  present.  This  is  shown  by  a  series  of  experi 
ments  made  under  exactly  identical  conditions.  A  quantity 
of  zinc  from  one  stock,  aud  a  generating  vessel  of  one  size 
(250  c.c.)  was  used  for  each  experiment,  the  zinc  being 
relatively  free  from  sulphur. 

In  order  to  control  the  evolution  of  hydrogen  more 
exactly  than  by  the  size  of  the  flame,  and  thus  to  obtain 
comparable  result.s,  a  small  wash  bottle  was  used  at  the  end 
of  the  apparatus,  aud  the  acid  supplied  regulated  by  means 
of  a  ^top-cock  in  the  sulphuric  acid  funnel.  The  time  for 
each  experiment  was  one  hour,  the  tube  being  heated  a 
quarter  of  an  hour  previously  to  make  sure  of  the  absence 
of  arsenic  in  the  materials  used.  The  quantity  of  arsenic 
was  1  mgrm.  in  all  experiments,  while  the  quantity  of 
selenious  acid  varied  from  0-3  to  20  mgrm s.  The  deposit 
Formed  on  the  zinc  in  the  generating  vessel  in  the  presence 
of  arsenic  and  selenium  was  of  a  dark  reddish-brown  colour. 
In  the  case  of  Experiment  9,  the  evolution  of  hydrogen  was 
kept  very  slow,  with  the  result  that  only  the  faintest  deposit 
was  obtained.  For  the  sake  of  comparison,  one  experiment 
was  made  under  identical  conditions  with  20  grms.  of 
selenious  acid  alone,  from  which  the  usual  selenium  deposit 
was  obtained.  Another  important  observation  with  regard 
to  the  detection  of  selenium  consisted  iu  the  total  absence 
of   any  brick-red   colour   in   the    deposits    obtained  from 


Influence  of  Selenious  Aero  on  the  Formation  of  the 
Arsenical  Mirror. 
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soleniuai  in  Marsh's  apparatus. 

i  the  formation  of  the  ordinary  arsenical   mirror, 

i  slight  anterior  ot  brownish  portion  followed 

black  portion  maybe  observed  in  the  first 

hilt  bouroi  the  experiment  j  niter  one  hour,  however,  the 

two    minora  are   united    in    oue    inirivr   similar   to   that 

obtained  with  arsenic  alone. 

Hydrogen    selenide    was    reduced    completely    by    the 

nic   'matter,   when   solutions   containing   organic    and 

sulphur    compounds    were    taken    (,  jr.,   beer).      In    the 

presence    of    arsenic    and   selenious    acid    the    arsenical 

mirror,  in  the  absence  of  lead  acetate,  is  usually  deposited 

in  the  earl)  stage  of  ail  experiments  as  above  described, 

namely,   in  two   portions,   anterior    reddish-brown   and  a 

posterior  black   one.     It'  the  quantity  of  arsenic  be  very 

the  mirror  formation   is   arrested  at  tins  st.igc.     By 

experiments   with   beer   it   was  proved    that   the   relative 

distinctness  of  the  brown  portion  is  due  to  tin-  formation  ot 

the  solid  hydrogen  arsenide  and  the  quantitj   of  sulphur 

organic  compounds  present,  and  is  not  dependent   in  any 

Wll,  on  the  of  selenium,  and  the  author  concludes 

that  when  selenium  is  present  in  beer  together  with  arsenic, 

no  conclusion  can  he  drawn  <  oncerning  the  presence  or  the 

ce    of  the  former    substance    from   the    colour  of  the 

mirror.       A    portiou    of    the    reddish-brown    deposit    was 

prepared,  filtered,  and  dried   in  vacuo.     It   was  found  to 

-t  ot'  a  mixture  of  selenium   and  arsenium   selenide 

(p,.,.  !,d   its    formation    is  evidently    due    to 

interaction   of"  the   small   quantity    of    hydrogen    selenide 

(evading  complete  reduction  to  selenium)  and  the  arscmous 

acid. 

In    addition    to    the    chemical    explanation    there   is    a 
mechanical    reason    for    the    non-formation    of    hydrogen 
nide  in  the  presence  of  selenium  in  the  Marsh  generating 
flask.     The    zinc   becomes   completely   covered    with    the 
selenium  compound  in  question,  and  thus   the  evolution  of 
hydrogen  is  prevented.     The  influence  of  selenium   on  the 
formut"ion  ( f  the  antimony  mirror  was  found  to  he   analo- 
gous   to    that    exerted  on   an    arsenical   mirror  in   every 
ct. 
With  regard  to  the  behaviour  of  selenium   in   Reinsch's 
test.     Selenie   acid  is   easily  reduced  and   precipitated  on 
copper  foil  in  the  presence  of  hydrochloric  acid.     On  loug 
tinned  boiling,  selenium  as  such  is  deposited,  not  only 
on  the  copper  foil,  but  in  the  liquid  as   well,   producing  a 
red  coloration  of  the  latter.     On  subjecting  the  blackened 
copperfoil  to  sublimation  in  a  glass  tube,  a  small  amount 
of  the  crystalline  sublimate  of  selenium  dioxide  is  obtained. 
The  larger  portion  of  the  selenium  is  retained  on  the  foil  as 
copper  selenide. 

If   a  liquid  containing  small  amounts  of  selenious  acid  be 

treated  in  the  way  indicated  by  Keinseh,   replacing,   how- 

r,  the  copper  foii  by  polished  silver  foil,    suspended  by 

.11-  of  a  silver  wire"  the  silver  quickly  assumes  a  reddish 

and  afterwards  a  bluish-black  tiut.     No    selenium   is  depo- 

1   in   the  liquid.     This  behaviour  affords  a  convenient 

for  selenium  in   the  presence  of  arsenic,   the   latter   is 

under  these  conditions  usually  not  deposited  at  all.  ot  only 

to  an  infinitesimal  extent.     <">u  subjecting  the  dry  blackened 

silver    foil    lo    sublimation    in    a    glass    tube   over    a  spirit 

bum.  r,  a  sublimate  is  easily  obtained,  the  silver  reassuming 

it-  usual  appearance.     The  sublimate  consists,  in  this  case, 

partly   of  selenium    (producing  a  red  tinge)  and  selenium 

dioxide.     By  thi-  method  a   copious   sublimate   is   obtained 

in  100  c.c.  of  the  solution,  containing  1—1,000,000 selenious 

The  chief  results  of  the  observations  may  he  summarised 

as  follows  :  — 

1.  Marsh's  test  gives  no  indication  of  the  presence   of 

ntum,  if  it  be  accompanied  by  arsenic, 
j.  The  magnitude  of  the  arsenical  mirror  is  influenced  by 
the   presence   of  selenium.     Under   certain   conditions    its 
formation  i-  completely  inhibited. 

..  Beiosch's  test,  as  ordinarily  performed,  is  applicable 
the   detection   of    selenium,   and   can   he  used   for  its 
ration    from    arsenic   if    silver  foil  be   substituted   for 
copper  foil. 

4.  None  of  the  above  methods  are   applicable   for    the 
quantitative  estimation  of    small    amounts    of    selenium, 


together  with  arsenic,  in  complex    organic   liquids.    ■ 
solutions  of  brewing  sugars  or  beer.— C.  T.  T. 

Hydrogen  :    Determination    of  ,   in    (■ 

1'      i'.     l'billips.        .1.     Aiucr.     I  hem.     Soe.     laOl 
854- 

In     the    determination    of    hydrogen     by    oxidatii 
palladium  asbestos,  condensation  of  the  water 
wet.  the  palladium  which    must  heme   be  kept   heal 
temperature,  however,  must  not  be  too  high,  as  in  this   t 
there  would  be  danger  of   burning  any  hydrocarbons  in  t 
gas.     The   author  deserilvs  an    arrangement   by  menu   ■ 
which    the  temperature  is   kept    constant  at    a 
In  the  accompanying  sectional    view  of  the   apparatus  .i 
is  a  brass   cylinder,  silvered   and  polished    both  m 
outside,  its    'length  being  3d  em.,  and    its   diameter    1- 
it    is  oren   at    both   ends,  the   rim:,  being   strengthen;     t 
wires;  b  b  is  a  cup-shaped   vessel  18  cm.  dee],  and 
wide  and   silvered  on   its  outer  surface;    it  rests  on  I  « 
supports,    one    of    which,    .  ,     is    shown.       The    palla 
asbestos    is    introduced    into   the    middle    of   :i 


70  cm.  long  and   about  3  mm.  bore  which    is  then  I 
the  form  shown   and  placed   in  the  inner  vessel   SI 
water,  the  latter  being  kept   nearly  boiling  lo  met 
small    flame    under    the    cup.      The    palladium 
connected  at  one  end  wi'h   a  gas  burette,  and  at  t! 
with  a  lleinpel  pipette.     The  gas  to  be  examined 
with  the    requisite  quantity  of  air  in  the  bun  tti 
levels  carefully  adjusted,  and  the  gas   caused  to  II 
through   the  tube   into   the   pipette   ami  back   again  I 
burette,  the  volume  of  the  hydrogen 
the   usual  manner.     The   polished  silvered  surface 
allow  of   sufficient  radiation   to  in-pair   the  acciira' 
gas  measurements. 

In   the    preparation    of   palladium  lone: 

asbestos  is  alternately  moistened  with   palladium 
solution  and   ignited   in   a  bunsen   flame,  these  0] 
being   repeated    until    the    asbestos   has    taken    pp 
6  per  cent,  of  its  weight  of  palladium.     To 
metal  through  the  asbestos  it  is  well  to  rol!  the  I 
glass    plate   with    a    glass    rod   several    ti  p 
preparation. — T.  H.  l\ 

ORGANIC  CHEMISTRY.— QUA  LI  TAT  I  \  ■ 

Sesame  Oil;  Modification  of  Milliau's  ' 
G.  Armani.     Annali  del  [jaboratorio  Ch 
1900,  4,  237—248.      Through   Zeils.    Untersticb.    D 
uud  Genussm.  1901,4  [10],  161, 
Tin-  author  recommends  the  following  modifioati 
reliable   results   villi   mixtures  containing  colt 
whilst  giving  no   coloration  with   those  vai 
and   crucifer  oil  which   sometimes   sin. 
ordinary   test  :     10   gnus,  of   the   oil    a 
alcoholic   potassium  hydroxide,  the  alcohol  evaj 
i0ap    dissolved    in   water,  and   the   solutioi 
separating    funnel  with    100   c.c.   of    ether 
in   per  cent,  hydrochloric   acid.     The  ethei 
the  fatty  acids  'is  thoroughly  washed,  thi 
j   and  the  residue  dissolved  in  alcohol  will, 
by      distillation,    first      after      treatment    Wlfl 
hydroxide   and  then   with    silver   nitrate.     Tin" 
solution   is   mixed  with  1  c.c.  of  a   5   per  cent,  eolub 
silver  nitrate,  and  the  test  tube  immersed  in  a  wuic 
at  80°  C— C.  A.  M. 


ly  1901.] 
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/,,/./,  Oils,    Heated;    Detection  of ,  in   othet   Oils. 

.  1'ortelli  and   K.   liuggeri.      Aunali  del    Labo rio 

e  Gabi  No,  1900,  4,  249—260.  Through  Zeits. 
nlersucli.  Xnhr.  uud  Ucnussni.  1901,  4,  [If], 
a — 4t.v?. 

f  \i  their  exporii  ients  upon   the  effect   of  heating   upon 

table  oils,  the   authors  liave   found  that: — (M  There  is 

Kht  absorption    of    oxygen    on    heatiDg   (lie    oils    for 

III 20 minutes  at  200  —250° C.     (2)  The  substance  which 

>s  the  reduction  in  the  ordinary  lest    tor  cotton-seed  oil 

fjor    the     most     part,    destroyed.        (:>)     Tin'     reacting 

,      in    the     furfural    test     for    sesame    oil    ["mains 

.1       v4)   An   addition    of  ibi   per   cent,    of    heated 

I  to  other  oils   cannot  be  detected   by  liecchi's, 

-.   ei    llalphen's  tests,     (5)  The   destruction  of  the 

substance  in   eotton-secd  oil  is   not  complete   after 

;  's    hejting  at    250    C,  but   can  still  be  detected  bv 

Uuggeri's  test  (this    Journal,  1898,  CO" ).      It 

i  Jed  thai   hi   means  of  this   latter   test   it   is  possible  to 

I    10  per  cent,  of  heated  cotton-seed  oil. —  C.  A.  M. 

.      T.    Sollniann.      Centr. 

36.       Chem.    Centr.    1901,  1, 


n  ;    .  I    New 
Physiol.   25,   34- 
215. 


folding's    solution,  nickel  or  cobalt  solutions 

for  tlic  detection   of   sugar.     The  reagents   are 

(1    bj    adding   10  c.c.  of    a  1   per  cent,  solution  of 

I    nitrate  or  nickel   sulphate  to  a   mixture  of    50  c  c. 

fl   lo  per  cent,   soda    solution    and    a   5   per  lent. 

■i  of  Rochelle  salt.     The   nickel  solution   is   of   an 

:olour,  and  on  boiling  with  dextrose,  becomes 

-h  to  canary  yellow.      The    cobalt    solution  which 

olourless,  gradually  becomes  bluish-green,  and 

in;;,  azure  blue  ;  on  adding  dextrose  to  the  boiling 

.   i.  the  colour  changes  through  emerald   green   and 

i.  ah  green  to  reddish  brown.     The  reaction  is  stated 

more    delicate     than     with     the    copper    solution. 

e    eiveu    by    dextrose,    invert    sugar,  lactose. 

Mehjdes,    and    various   gums.      Albuminoids 

re  colour  changes  with    the    nickel  and  cobalt   re- 

n   but  these  are  quite    different  from    the    reactions 

i>wy  the  sugars. — A.  S. 

Alcohol  in  Vinegar;   Detection  of .    K.  Robiue. 

i|   Chim.    anal.   appl.    6,    127—129.      Chem.   Centr. 
1,  [20],  1117. 

:    esenee   of   methyl   alcohol    serves  as  a  guide   for 

a,  ishiug    whether    a    sample    of    vinegar    has   been 

j  itured    from     denatured     spirit,     as     the     methyl 

sent    in    the    latter    remains    unattacked     by 

'«|'-»ki   aeeti.     For  the  detection  of   methyl  alcohol, 

i  tor  uses  Trillat's  method  (this  Journal,  1899,  78, 

,    I  711),  but    he    draws    attention    to  the  fact  that 

,  Juction   of   the    pure    blue    colour   can    alone  be 

as  conclusive  evidence  of  the  presence  of  methyl 

green,    yellowish  green,    or     even    bluish-green 

■i*  ns   are   not    to    be    relied   on,  as    they    can    be 

acetaldehyde. — A.  S. 

\7(     CHEMISTRY.— QUANTITATIVE. 

■'us  for  the    Determination   of ,     H.   J. 

er   and   13.   L.    Hartwell.      J.    Amer.   (hem.    Soc. 
!3.  S38— 343. 

r's  apparatus,  which   is   depicted  in  the  figure,  is 

of  that  devised  by  Knorr,  and  is  designed  to 

rtaia  difficulties  met  with  in  the  use  of  the  latter. 

i-k  of  50  to  00  c.c.  capacity,  haying  a  straight 

libber  cup   channelled   at  C  to  carry  mercury 

e  connection  between  the  flask   and' the  lower 

the  extractor,  which  fits  into  the  rubber  cup  at 

:  the  channel  and  forces    the  mercury  up 

out  the    tubber;    1)    is   a    small    funnel    for 

ether  and   dissolved  fat    into  the  flask,  and 

where  it   enters  the  neck  of  the  flask  so 

d  amount  of  ether  accumulating  between  the 

•extractor   may  flow  down.      Resting  on  D  is 

'Draining  the   material  K  to  be  extracted. 


the    bottom    of    the    thimble    being    covered     with    i 

filter    paper    fastened    by    means    of     wire,    the     ends    of 

which    rest    upon    the    edge  of  the  funnel  so  as  t,,  leave 

space    for    the    pas-age    upward    of  the   ethe,-    vapour.       1.  is 

a  layer  of  fat-free  cotton  t  )  facilitate  the  distribution  of 
the  ether  at  the  beginning 
during  the  extr  ction.  M  repre- 
sents ether  which  I-  maintained 
above  the  substance  K  in  ceo 
siderable  quantity  during  most 
of  the  period  of  extraction  ,■  this 
is  accomplished  by  raising  the 
temperature    of    A  SO    that     the 

ether  nun  evaporate  as  rapidh 

as  it  filters  into  the  flask.  II  i's 
the  lower  pari  of  the  condensing 
portion  of  the  extractor,  per- 
forated at  (i  to  permit  ether 
vapour  to  pass  upward  and  bent 
at  an  angle  at  the  bottom  so  that 
the  chops  of  liquid  ether  are 
delivered  at  the  centre  ;  this 
pan  serves  as  a  support  for  the 
thimble,  and  is  made  sufficiently 
long  to  admit  thimbles  of  various 
lengths.  The  rubber  cup  B 
-q  binds  the  flask  firmly  to  the  ex- 
tractor, thus  rendering  unneces- 
sary rubber  bands  or  devices  for 
lowering  or  raising  the  bath 
below  or  the  condensers  above 
for  maintaining  connection  with 
the  flask,  as  are  required  in  the 
Knorr  apparatus.  In  connecting 
and  disconnecting  the  flask,  the 
latter  is  closed  with  a  straight 
cork  to  prevent  anything  from 
falling  into  it  as  it  pa 
through  the  rubber.  A  view 
is  also  given  of  a  battery  of  these  extractors,  arranged 
so  that  without  disconnecting  the  flasks  the  ether  may  be 
distilled  at  the  close  of  the  extraction  and  collected 
practically  free  from  moisture  ;  the  source  of  heat  employed 
;s  an  instantaneous  water  heater  located  somewhat  below 
and  to  one  side  of  the  battery. — T.  H.  P. 

Sugar  Beet;  Apparatus  for  Extracting  the   Cane  Sugar 

from ,for  Polarisation.    A.  Herzfeld.    Zeits.  Vereins 

deutsch.  Zuckerind.  1901,  [543].  334—335. 

The  following   apparatus  and  method 

are  employed  in  the  Vereins  Labora- 

lorium.     The   apparatus  shown  in  the 

figure    comprises  a  Soxhlet   extractor 

fitted,  above  to  a   Soxhlet  condenser, 

below  to  a  receiver  graduated  to  con- 
tain 100  c.c.  at  the  mark  between  the 

bulbs.     The   extractor   is  of  the  form 

devised  by  Midler,  in  which  the  siphon 

is   provided    with   a    stoppered    neck, 

through  which  a  sample  of  the  liquid     ■ 

may  be  withdrawn.     26  grms.  of  the 

beet,   finely    divided,   are   mixed  with 

3   c.c.    of   basic  lead  acetate   solution 

and  a  little  90  per  cent,  alcohol,  and  F„  B 

transferred  to  the  extractor,  the  siphon 

aperture   being    covered   over   with   a 

circle  of  wire-gauze.     The   receiver  is 

then   joined  on  and  sufficient  alcohol 

(90  per  ceot.)  poured  into  the  Soxhlet 

to  cause  it  to  siphon  over  and   transfer 

about   75  c.c.  of  liquid  to  the  receiver. 

Extraction  is  carried  on  at  such  a  rate 

that     the     siphon    may    operate    once 

every  3 — 1   minutes.       At  the   end    of 

two  hours  a  sample  may  be  withdrawn 

through  the  siphon  and   tested  for  cane 

sugar  by  the  resorcinol  and  sulphuric 

acid   test.     When   extraction  is    com- 
plete,   the    liquid    in    the    receiver   is 
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diluted  to  100  c.c.  at  M    C,  with  alcohol,  filtered,  and 

1  at  usual  —  H.  T.  P. 

Sugar  in    /.'.  eU :   Rapid   Determination  of  - 
ililtuer  and  R.  W.  Thatoher.     J.   Amor.   ('hem.   Soc. 
1901,83,399—318. 
The  author   has  developed   a  method  bused  on  the  fol- 
lowing considerations:— Beets,  having  a  certain  range  of 
sugar   content,  say,  from   8   to    14   per  cent,  contain  an 
net-age  of  about'  83  per  cent  of  water.     Any  beet  to  be 
examined  is  then  assumed  to  contain  (18  per  cent,  of  water, 
sufficient  of  the  latter  being  added  to  bring  the  total  amount 
of  wat.r  present   up   to    100  c.c.   per   26-048  grins,  of  the 
beet-pul|>  weighed  out.     Taking  the  water  factor  as  83  per 
:  .   it    will  be   found    that    to    every   grin,   ot    beet-pulp 
I  cc   of  water   must   be   added;  and  a  table   can   be 
constructed  showing,  for  all  weights  of  pulp  between  S  and 
15  gnus.,  the  corresponding  amount  of  water.    'I  be  greatest 
difference  ui  water  content  of  any  individual  beet  from  the 
average  of  S3  per  cent,  will  not  be  more  than  3  per  cent, 
and  such  deviation  cannot  make  an  error  greater  than  about 
ii    1  in  the  polariscope reading.     In  the  case  of  beets  con- 
taining from   12  to  16  per  cent,  cf  sugar,  the   water  factor 
will  be  more  nearly  82  or  ST.".  percent.,  while,  for  unusually 
good  beets.such  for  instance  a-  have  been  carefully  selected 
as  mother  beets  for  seed   production,  a  Still  lower  fuetcr, 
r  78  per  cent,  must  he  employed.      For  the  purposes  of 
clarifying  the  solution,  basic  lead  acetate  is  recommended, 
,.,,1  the  addition  of  3  per  cent,  of  a  solution  of  the  acetate 
pecific  gravity,  1-257  (54    S  I'.rixl.  to  the  water   used, 
is  found  to  give  excellent  results;  acetic  and.  as  suggested 
bv  Pellet,  ma)  also  be  employed.     The  method  of  working 
is",  then,   as   follows  :— The   sample   of   pulp,  after   being 
rasped    to    an    impalpable    degree    of    fineness,    is    placed 
directly  into  a   tared  capsule,  and  the  weight  of  the   pulp 
ascertained,    most    conveniently    on    an    automatic   balance 
-live   to  one  centigram.     The  requisite  volume  of  the 
dilute  basic   lead  acetate  solution,  as   determined  from  the 
table  constructed    as  above  described  is  then  run   from  a 
burette  into  the  capsule,  which   is  covered  with  a  disc  of 
3   or  glass,  coated   with   sheet  rubber,  so  as  to  give  a 
tight  joint.     The  capsule,  with  the  cover  pressed  closely  on, 
is  shaken  vigorously,  the  cover  removed,  and  the   solution 
tilteied.      The  reading  of   the  liquid  iu  the  polaiiseope  is 
earned  out  as  usual,  the  percentage  of  sugar  in  the  beet 
being  obtained  directly.     The  new  method  is  found  to  give 
good  results.     The  author  shows  how,  by  various  devices, 
such  as  the  use  of  a  number  of  capsules  of  constant  tare, 
the  use  of  an  automatic-filling  burette,  &c,  a  large  number 
of  beets  may  be  examined  in  a  short  time. — T.  II.  P. 

Heel  Juice,  Experiments  relating  to   the  Krause  Method 

for  Determining  the  Purity  of  .     F  Bhrlich.    Zeits. 

Ver.  d.  deutsche  Zuckerind.  51,  S.  Zeits.  angew.  (hem. 
1901,14,  [22],  551—558. 
Tut;  results  of  the  experiments  are  as  follows: — 1.  The 
temperature  at  which  the  digestion  is  made  has  a  large 
influence  on  the  quotient  determination  according  to  the 
Krause  method,  6ince,  with  increase  of  temperature, 
the  density  of  the  juice  obtained  rises,  and  the  quotient 
decreases,  whilst  the  polarisatiou  remains  the  same.  2.  The 
final  results  indicated  that,  with  the  Krause  method,  fine  or 
coarse  pulp  could  be  employed  with  equal  success.  This, 
however,  requires  further  investigation.  3.  Increase  in  the 
time  of  digestion  causes  a  gradual  rise  in  the  amount  of 
dry  residue  contained  in  the  juice,  and  a  distinct  lowering 
i  f  the  quotient.  The  introduction  of  a  minimum  or  maximum 
time  lor  digestion  is  to  be  recommended.  4.  Compared 
with  the  old  processes,  the  Krause  method  at  90°  C.  gives 
a  quotient  which,  on  the  average,  is  5—7  units  lower. 
5.  On  account  of  easy  execution,  and  because  it  is  unneces- 
sary to  remove  the  air,  a  volumetric  process  like  the 
■hs-Le  Docte  modification  of  Krause's  method  may  be 
i  aed  with  advantage  in  many  cases.— J.  S. 

Glucose;   Analysis  of  Commercial .     Determination  of 

Su,/nr  in   presence  of   Lenulose,    Dextrose,  and 

Dextrin.    H.  Pellet.    Bull,  d'e  l'Assoc.  des  Chim.  de  Sucr. 

el  de  Dist.  1901, 18,  [l«],  7C9— 773. 

Tin.  author  gives  tin-  method  of  Lindet  (Bulletin,  1900, 

Nov.   and    Dec.)   for  the  determination   of  dextrose  and 


dextrin,  in  which  it  is  assumed  that  in   commercial  gin  , 
there  arc  present  only  dextrose,  dextrin,  salts,  anil  no  i    r 
foreign    substances,  and   that    the   non-reducing  mat 
the  same  rotatot  \  power  as  pure  dextrin. 

The  total  amount   of  carbohydrates  is  determined 
carbon  dioxide  produced   on  combustion  with  cupi 
From   the   rotatory  power  of  a  solution,  taking  ilej 
-  195  and  dextrose  .V2-.">.  the   proportions  of  dextro 
dextrin  are  calculated.     (In  adding  the  salts,  the  n 
taken  as  water. 

The  author  suggests  the  determination  of  the  tout 
by   calculation  from    the  degree    lirix.  of  a    211   i 
solution.     This,  with  the    polarisation,  and   the  forrau  o: 
Lindet,  will  give  the  dextrose  and  dextrin. 

Or,  instead  of  taking  the  density  or  the  degree  U 
dextrose   may  be  determined   on    a    1    |  er  cent    sol 
dextrin  not   interfering.     Again,  the  water  may  m 
mined  directly.     Finally,  the  glucose  may  be  ei 
saccharified  and  the  total  dextrose   determined.    Tin 
is  generally  from    1  to  2  per  cent,  short  of    100,  il 
fact  that  the  substance  is  not   absolutely  pure.     The!  r> 
also  certainly   other  organic  matters  besides  dexti 
dextrin,    since    there    is    ash,    and    the    rotatory    |i 
dextrin    is    not    fixed.     Farther,   it   is   perfectly  ftdoi 
that   the   soluble  matter  not   saccharified  is  soluble 
with  rotatory  power  215 — 220,  and  more. 

Solutions  of  commercial  glucose  should  be  mad.    I 
hot  to  destroy  bi-rotation. 

For  the  determination  of  crystallisable  sugar  in  pr. 
of  dextrin  and  dextrose  alone,  or  accompanied  b) 
it   is   sufficient   to  carry  out  an   inversion   by  the 
method    under    certain     conditions.       The    dextrin 
affected,  and  the   rotation   of  commercial  glucosi 
not  changed.      l!j  the  difference   of  polarisation  h 
after  inversion  the  crystallisable  sugar  is  calculat 
result  is  checked  by  a  Fehling  determination.    Thi 
of  crystallisable  sugar  does  not  interfere  with  the 
saccharification   of   the   dextrin    so   as   to  obtaii. 
reducing  sugar. 

Jams  and  jellies   containing  glucose  were  atnK- 
determining  the   crystallisable  sugar  remaining  ; 
dextrose  corresponding  to  the  fruits   employe  1,  i 
syrup  added   and  the   sugar  inverted;  the  levulo: 
from  the  sugar  inverted    during  the  preparation  0 
or  jam  ;  and  the  dextrin. 

From  these  particulars  it  was  possible  to  find  the  B 
ad. led,  the  proportion  of  fruit  juice   and  the  gluco 
results  were  verified  by  direct  results  in  the  factory. 

— L,  J 

Mannose  in  Cant    Sugar  Products ;  Detection  and    I 

ruination    of  .      H.    Pellet.      Hull,   de   I 

Chim.  de  Sacr.  et  de  Dist.  1901,18,  [10],  758- 
In  order  to  be    certain   of  the    complete   pre. 
mannose  as  mannose-phenylhydrazone  the  soli 
be  acidified  with   1   per  cent,  of  glacial   acetic 
advisable  to   add  the  acetic   acid  previously,  sgitati 
to   stand   and    filter   before   addiug    the    phenylhyi   " 
Hourquelot   and    Herissey    advise    the  addition   to 
products  of  two  volumes  of  95  per  cent,  alcohol  0 
tate  impurities.     After  filtration   the  alcohol  if 
off.     There  should  be  an  excess  of  the   phen 
reagent  added,  10  to  25  drops  to  20  c.c.  of  dilul 
or    juice,   the    molasses   being   diluted   with 
volumes   of   water  after  treatment   with   acjt 
mixture  should   be  agitated  several  times  and 
12  to  24  hours.     The  precipitate  is  washed   on 
with  a  saturated  aqueous  solution  of  man 
zine,  and  dried  at    100°  C.     The  washing  may  be    f 
with  similarly  saturated  solutions  of  alcohol  a 
facilitate  drying.     The  result  multiplied  bj  0 
mannose.     A  correction  may  be  made  tor  the  solu  jj 
phenylhydrazine   in   the  filtrate    before    washing. 
van   Kkensteiu  gives  the  solubility  as 
200   c.c.   of  water,   Bourquelot   and   Herissey  doii 
amount.     Allowance  should   be  made  for  ash  in  I* 
pitate.     The  precipitate  should  be  examined 
properties  are  those  of  mannose-phenylhydn 

10  to  20  mgrms.  may  be  added  to  facilitate  tl T 

and  correction  made  for  the  addition. 


ulylWI.] 
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lit?  author  finds  with  \:in  Ekenstein  thai  cane  juice 
ild  not  contain  tnaiiuosc  ;  but  cane  molasses  contain  0--I 
sgrm.  of  manuosu  per  lull  grins,  of  molasses,  in  the 
ion  of  Alberdn  van  Kkenstein  an  I  I'rinsen  Geerligs, 
lo  tin'  action  of  alkalis  aiik'il  by  boat  on  the  reducing 
ifg,levulose  and  dextrose  always  present   in  cane   juice. 

— L.  .1.  de  W. 
!  and  Si/rnps  ;   Rapid    Method  for    Determining 

,■   Purity  "I' .     Arniuld.      liull.    de    l'Assoc.   des 

aim.  de  Sucr.  et  de  l)i-t.  luul,  18.  [10],  "ko— 782. 
ihod  of  Sidersky  for  the  rapid  analysis    of    masse 
ci  •»  may  be  modified  with   advantage  where,  as   in  works 
u;  I  Steiion's  process  for  washing  sugar,  a   large   number 
n  sts  of  the  purity  of  syrups  is  required. 

.1  of  taking  100  grins,  to  make   up  the  20   p  r  cent. 
ion,   only    tin    grins,    are     taken     and    washed    into    a 
.1  r  which  holds  about  S65  e.e.  with  a  mark  at  .'Son  c  e. 
cylinder    is    without    lip    for    greater   convenience    in 
ig   with     the    palm    of    the     hand    when    mixing    the 
nts.       It     is    34    em.    high    and    .'(7    mm.    in    internal 
Iter,  thus  allow  ing  sufficient  play  for  a  hydrometer. 
e.e.   of  the  solution    are  remove!  with  a    pipette,  run 
a    WO  c.c.  dark,  decolorised,  made   up   to   loo  e.e.  and 
[{•i.     During  the  filtration,  the  density  and   temperature 
i  in  the  cylinder,  and  the  original  Brix  found  from 

Two   Brix  hydrometers  only  are  necessary,  c of 

1 1,  anil  one  of  1  4  to  17. 

olarisation   is   read  in   a   I'ellet's   continuous  tube. 
the  Brix  and  polarisation  the  purity  is  deduced. 

inist   in  this  way  may  make  in  determinations  of 
irity  of  bj  rups  in  an  hour.— L.  J.  de  \V. 


ol  mill  Extract  in  Beer  ,-    Tornoe's  Optical  Method  of 

rrmininti  .     A.    1!.    Ling    and    T.    II.    l'ope.     j. 

Inst,  of  Brewing,  1901,  7,  170-181. 
method   dispenses    altogether   with    distillation,    the 
rements  made  being,  first,  the   specific  grai  ity  of  the 


beer  at  a  certain  normal  temperature,  ami,   secondly,  the 
i  of  refraction  of  the  beer  for  sodium  light  at  the  same 

temperature        111.     normal    temperature  has  I,  en  ,  h a    ;i, 

I7-.">  C.  (63-5  t\),  as  in  a  warm  laboratory  it  is  difficult  to 
keep  the  temperature  of  the  liquid  in  the  refractometer 
employed  down  to  go  P.  The  gravity  of  the  beer  is  Hrsl 
determined  at  or  near  the  normal  temperature  by  means  of 
specially  accurate  hydrometers  which  give  the  value  to 
within  o-l;  the  observed  gravity  must  be  increased  bj  0  l 
for  each  degree  V.  by  which  the  temperature  excee  Is  6  ■    i 

I  lie   apparatus    made   use   of  for    the    measurement    ,,f    the 

refraction  is  a  modification  of  Hallwachs'  prism,  and  consists 

of  a  rectangular  glass  trough  divided  down  the  middle  by  a 
glass  partition,  the  sides  of  which  are  parallel  to  one 
another,  and  perpendicular  to  the  end  (iocs.  The  beer  i- 
placed  in  one  division  of  the  trough  and  water  in  the  other, 
ami  the  trough  is  then  arranged  on  a  spectrometer  stand 
which  also  supports  a  horizontal  telescope  moving  round  a 
graduated  circle.  Sodium  light  is  then  focussed  by  means 
of  a  lens  on  to  the  end  face  of  the  prism,  and  the  position 
of  the  limiting  ray  which  passee  through  from  the  water  to 
the  beer  determined  by  means  of  the  telescope.  The  trough 
is  then  rotated  through  two  right  angles,  and  the  position 
of  the  limiting  ray,  which  now  leaves  the  trough  on  the 
other  side  of  the  partition,  again  determined.  The  dark 
colour  of  stout  in  no  way  interferes  with  the  refractometric 
reading.  The  refractive  index  of  the  beer  may  he  obtained 
by  a  simple  calculation  from  the  value  of  the  angle  between 
the  two  limiting  rays,  which  must  be  corrected  in  ease  the 
beer  was  not  at  a  temperature  of  63 -5°.  To  facilitate  working 
and  to  avoid  such  calculations,  however,  a  series  of  tables 
has  been  prepared  by  means  of  which  the  percentages  of 
alcohol  and  extract  can  be  at  once  read  off  when  the  gravity 
and  the  refractive  angle  of  the  beer  are  known.  The 
following  table  contains,  for  a  number  of  different  kinds  of 
beer,  the  gravities  determined  both  by  the  Tornye  method 
and  by  the  ordinary  distillation  method. 


Tahle  of  Gravities. 


Alcohol. 


Kind  of  R  i  i 


nner ule  

iL-iit  ale 

X  brer  

■  \  beer  

p  >rter 

t  Brarland  single  stent . 


shireale. 
•  in  yet 


Attenuation. 


iiiivj-.i 
moi-7 
loin 

1012-0 
M13-2 

l"l:>'i; 

lows 

10;2vs 
1021-9 

1010-5 


Tornoe.         Distillation. 


993-8 
992-1 
991-6 
992-9 
993-0 
992  g 

991-9 
989  4 

989  0 

990  6 


993-2 
992-3 
991-4 
992'8 
993-0 
994-8 
991-3 
989-S 
988-9 
990-6 


Extract. 


Original. 


Tornoe. 


1009-2 
1012-6 
1019-6 
1019-1 
1020-2 
LOWS 
1028-9 
1033-4 
1032 -9 
1019  9 


Distillation. 


Tornoe. 


1009.-8 
1012-7 
1019-6 
1019-0 
lirjini 
1026-9 
1028-8 
1083- 1 
1033-2 
1019  9 


1036'C 
1045-8 
1066-1 

1048-3 
11119-11 

lOof.-.T 

1063-2 
10S0-4 
1081-9 
1061-1 


Distillation. 


1037-1 
1045-9 
1056-6 
104.1-1; 
104.8-8 
1056-9 
lOotfl 
1079-S 
1082-8 
1061-1 


a!  of  the   beers  examined   were  brewed  with   large 

t   substitutes,  and    it    will    be    seen    that    the 

■  j  obtained  by  the  refractometric  method  are  in  all 

J  tisf actory .     The  great  advantage  of  Tornoe's  process 

Heaving  of  time  effected   by  it,  as  the  alcohol   and 

an  be  determined  in  about  10  minutes. 

— T.  II.  P. 

'  j  in    in     Foods;     Determination     of M.    II. 

'•jinnd.    J.  lMiarm.  Chim.  1901,  13,  [11],  512—515. 

I  ltd  method  followed  for  the  detection  of  saccharin, 

it   of  extraction  with   ether,   fusion    with   soda    to 

to    salicylate,   and    colour    reaction    with    ferric 

it  applicable  to  the  quantitative  determination 

e  when  the  percentage    of   saccharin  is  small, 

iO  feeble  for  comparison.     Girard's   method 

:|  in  treating  the  evaporation  residue   of  the  ethereal 

*!  *ith  resorcinol  and  sulphuric  acid,   and  comparing 

« Ur  of  the  solution  of  fluorescein  obtained  with  that 

I   solution.     This  method,   however,   does  not 

suits,  as  the  personal  error  is  too  great.     The 


author  bases  his  method  on  the  fact  that  by  simple  contact 
in  the  eold,  saccharin  combines  with  ammonia  to  form  a 
salt,  the  ammoniacal  nitrogen  of  which  is  liberated  by 
treatment  with  alkaline  hypobromite  of  soda  solution,  and 
can  lie  measured. 

The  method  of  working  is  as  follows  : — 250  c.c.  of  the 
liquor  to  be  examined  are  strongly  acidified  with  sulphuric 
acid,  and  extracted  three  times  in  succession  with  50  c.c.  of 
a  mixture  of  equal  parts  of  ether  anil  ligroin  (petroleum 
spirit)  (a  mixture  which  has  the  advantage  of  not  dissolving 
certain  organic  acids,  e.g.,  tartaric,  succinic).  The  ethereal 
solutions  are  united  and  washed  with  water.  The  water 
removes  all  foreign  acids  without  dissolving  the  saccharin. 
The  ethereal  solution  is  then  evaporated,  and  the  residue 
treated  with  ammonia,  the  exeess  of  which  is  driven  off  on 
a  water  hath.  The  residue  is  dissolved  in  a  few  c.c.  of 
distilled  water,  and  the  nitrogen  estimated  in  a  urinometei 
just  as  urea  is  estimated.  The  volume  of  nitrogen,  read  in 
.tenths  of  a  c.c,  divided  by  the  factor  8-9,  indicates  in 
centigrammes  the  weight  of  saccharin  contained  in  the 
sample.— C.  T.  T. 
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in    Drinking  Water*;  Impntani  Soura 
in  tkt  Kubel-Tiemann  (Permanganate)  Method 

Oeti       nation    of  .       Duyk.       Aim.   (him. 

anal.  appl.  6,   121—124.      Chem.  Centr.  1901,  1 
1113. 
Tin-  author  has   observed   thai    sodium   chloride   in   aeid 
■  •II  interferes  considerably  with  the  oxidation  of  the 
inic  matter  dissolved  iu  water.     Before  proceeding  to 
the  determination   of   the    organic    matter,    be    therefore 
separates  chlorides  bj  means  :ide:— -A.  S. 


graduated   in  0-l  c.c.  divisions.     When  the   camphor 

illected  on  the  surface,  exactly  1  c.c.  of  official 
petrolel  is   run  in,  and   the  camphor  is   dissolved  bj  get 
rotating  the  upright  well-stoppered  burette.     After  so 
ruinates  the  volume  of  the  ben  tine  camphor  solutioi 
off,   the   volume  of   benzine  added    is   deducted,  and 
weight  of  camphor  calculated  by  assuming  every  I  "OS 
to  be  equivalent  to    1  grm.     The   results   are   stated  Ii 
very  accurate   in  comparison   with  those  obtained  by  ot 
methods. — A    S 


pkanthin  ,    Determination  of . 

Ruudsch.  1901,39. 

A  i  vi:..E  quantity  of  the  stropbautbus  seeds  is  exhausted 
with  alcohol,  the  alcoholic  extract  evaporated  to  dryness, 
the  residue  freed  from  fatty  matter  by  treatment  with 
chloroform,  and  then  extracted  with  water.  The  aqueous 
solution,  containing  the  strophanthin,  is  acidified  with 
solphuric  arid,  and  heated  on  the  waterbath  for  an  hour. 
The  strophanthidin  formed  i-  extracted  from  the  solution  by 
means  of  chloroform,  the  cldoroformic  extract  evaporated 
to  dryness,  and  the  residue  dried  at  65  ('..  and  weighed. 
1'he  weight  of  strophanthidin,  multiplied  by  2-74,  gives  the 
weight  of  the  strophanthin. —  A    S. 

J, dap  ;  Determination  of .     Schweissinger.     Pharm. 

Centr.  1901,42,  1. 
10  gums,  of  the  finely  powdered  drug  are  treated  with 
100  c.c.  of  alcohol,  and  the  mixture  frequently  agitated 
during  24  hoars.  After  allowing  to  settle,  a  measured 
volume  of  the  char  liquid  is  withdrawn,  evaporated  to 
dryness,  and  the  residua!  resin  washed  with  water,  « 1 1  i . 
and  weighed.— A.  S. 

Sandal-Wood,   Lavender,  and  Thyme  Oils;  Physical  and 

Chemical  Examination  of .     L.  F.  Kehler.     Amer. 

J.  Pharm.  1901,  73,  223;  through  Chem.  Zcit.  Hep.  1901, 
25,  [44], 

I'm:  the  determination  of  sautalol  in  sandal-wood  oil  the 
author  weighs  out  20  grms  of  oil  in  a  flask  provided  with  a 
reflux  condenser  and  adds  an  equal  volume  of  acetic 
anhydride  and  2  grms.  of  fused  sodium  acetate.  The 
mixture  is  boiled  gently  for  about  two  hours  and  the 
product  is  washed,  first  with  water,  then  with  alkali,  ami 
finally  with  water.  The  oil  is  then  dried  with  anhydrous 
sodium  sulphate.  From  2  to  5  grms.  of  the  dried  product 
are  boiled  for  half  an  hour  with  excess  of  normal  alcoholic 
potash  and  the  saponified  solution  titrated  back  with 
normal    acid.      The    santalo!    is    then    calculated    by   the 

formula  P  =  "      .  where  P  =  santalo],  a  =  c.c.  of 

>  -  (a. 0.042) 

normal   alkali  used,  and  S  =  weight  of  a  etylated    product 

taken  for  saponification. 

The  determination  of  Iinalyl  ester  in  oil  of  lavender  is 

found  by  saponification  in  the  same  way,  the  formula  being 

2,  where   x    =    percentage   of  Iinalyl   acetate, 
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y  =  c.c.  of  seminormal  alkali  required,  and  z  —    weight 

of  oil  in  grms.      Only  a  small   proportion  of  the   oil 

thyme    on    the    market    is    unadulterated;    most    camples 

contain  oil  of  turpentine.     Genuine  oil  of  thyme  is  soluble 

in  1  —  2  volumes  of  80  per  cent,  alcohol,  the  specific  gravitj 

lies  betwe  id0'935atl5   C,  and  the  proportion 

henols  is  from  20  to  :!0  per  cent.      The  phenols  are 

estimated   in  a   nitrometer  of    100  c.c.   capacity;    this    i* 

partially  filled  with  a  .'.  per  cent,  solution  of  caustic   soda, 

oil  are  added,  shaken  vigorously  for  five  minutes 

and  red  to   remain  for  24  hours.     The  decrease  in    the 

volume   of    the    oil    is   thei  I     ai "'    calculated    to 

ige  as  phenolic  constituents. — J.  F.  1!. 

Camphor  in   Spirit  nj   Camphor;   Determination  of . 

•  bmatolla.       Apoth.-Zeit.  16,  290,      Chem.  Centr. 
1901,  1,  [20],  1117." 

The  author  prop  illowing  simple  method,  10  grm-. 

of  the  spirit  of   camphor   are   agitated  with  30 — 35  cc.  of  a 

.   of    lodium  chloride  in  a   50  c.c.  burette 


H 
AsU. 


Irseuiuretted     Hi/drogen    on      Ruron     Bromide;    Ac'i 

of .     A.  stock.     Ber.  1901,  34,  [6],  949— 966. 

A*  in  the  case  of  ammonia,  phosp'noretted  hydrogen  fn  ; 
double  compounds  with  the  halogen  derivatives  of  the  nn  - 
loids,  such  as  2l!F:,l'ir, :  lit  IJ'II,.  &c.  The  author  !|| 
that  arseuiurettcd  hydrogen  also  forms  similar  coiupou  ., 
and  he  describes  the  first  of  these,  viz.,  l!l>r..\-li. 
substance  is  prepared  in  the  following  way  : — 

In   the  tube  A,  10  to  1  a  cms.  of  arscniuretted   h; 
are   liquefied.     The   tube   through  which  this  gas  cut. 
then  closed  and  a  stream  of  perfectly  dry  hydrogen  ft, A 
in.     In   the  dropping  tube  li  a  few  c.e.  of  boron 

are     place 
this   is    rat 
by  drop 
liquid 

ted       hydn 
The    temper  a 
of  the  •' 
ted   hyd 

■ii.     C 

hoi 

with 

air.     It 
tial     to    ba 
rontinui 
of  hydro 

ing    tin 
apparal 
the     in' 
of  the  b 
nude,     otln    ■ 
the    end    o 
dropping    Ii 
bee cs  in-  !' 

action  i 
bromide 
scniuretl 
genvapoi 
all      the 

bromide  is  added,  the  top  of  the  tube  1?  is  cle- 
excess  of  arscniuretted   hydrogen  removed  by  brmgii  I 
contents  of  the  tube  A  to  the  room  temperature.    ' 
other  side   of   the  tube   A   the  small   tube  E 
means  of  a  piece  of   rubber  tubing,  and  the  ae 
is   transferred    to  E  by  tipping  the  whole  a] 
removing  it  from  the  sides  by  the  glass  rod  C.     "  " 
sufficient  quantity  is  in  the   tube  E  the   ruhbel 
means   of  a  screw  clip   and   then   disconnect 
apparatus. 

According  to  analysis   the  white  amorpl 
composition  lilb   A-il  .     It  can  be  obtained  iu  a  en  ■  ■ 
condition  by  subliming  it  in  a  closed  tub 
which  is  kept  strongly  cooled.     When  tin 
into    contact  with  air   a  violent   reaction  takes  place  ni 
panied    by  rise   of   temperature.     If  the    air   M 

a --,  ignition    takes   place,  the   products    ol 

being  boric  and  arsenious  acids  and  hydrogi 
If,  however,  the  oxidation  is  regulated,  the  folic  '•■ 
takes  place,  wholly  or  in  part:  — 

2l!llr ,\-ll;    +  HO  =  Ii  <>    +  cdlllr  t  -'A- 
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When  kept  in  the  dark  in  a  sealed  tube,  the  substance 
composes  quantitatively  according  to  the  equation — 

BBr8A.sH8  =  BBra  +  As  h    II 

iia  ohange  can  he  hastened  by  warming.     In  the  presence 
water    this    substance    decomposes     into    boric    acid, 
Irogen   bromide,   arseniuretted    hydrogen    and   :i    small 
of  arsenic. — J.  I..  U. 

,><;   Alkylammonium .     Crotogino.     Zcits.  fiir 

Klektroehem.  1901,  7,  [47],  648—649. 

rising  .i   jet  of  mercury  as  cathode  in  a  solution  of  the 
.  lie  ucid  >:ilt>  of  the  allcyl  ammoniums,  some  amalgams 
tined.     These  were  ruu  off  from  the  bottom  of  the 
into    another    vessel    containing    hydrochloric    acid. 
i  amalgam  from  methylamniouium   gave   mcthylamiue 
no  ammonia.     The  amalgam  from  dimethylammotiium, 
the  other  band,  did  not  give  dimethylamine,  but  mono- 
line.  Tri-  andtetramethylammonium  did  not  appear 
ield  any  amalgam. 

d  electrolysing  hydrazine  sulphate  an  amalgam  was 
hied  which  in  contact  with  water  regenerated  hydrazine 
pounds.  From  this  it  would  appear  that  diammonium 
present  in  the  mercury. — J.  .S. 


\iinj  lodo-autimonide.     A.  Grander.     Comptes  Rend. 
132,  [18],  U15—1116. 

rriiry  and  antimony  tri-iodide  are  heated  in  sealed 
■  300°  C.  for   20   hours   (taking  care  that  the  pro- 
are  such  that   no  unattaeked   mercury  remains). 
resulting  mercuric  iodide  is  dissolved  out  by  sodium 
there  remains  a    mass  of  grey    shining   crystals, 
stibnite  in  their  appearance.     The  substance 
irushed  ;  lieat  decomposes  it,  mercury  and  mercuric 
leing  volatilised,  and  antimony  remaining;  chlorine 
■ne  attack-  it  in  the  cold;  hydrochloric  acid  has  no 
nit  nitric  or  sulphuric  acid  decomposes  it;  hot  ferric 
solution  dissolves   it,  liberating  the    whole  of  its 
treated   with    zinc  and  sulphuric  acid.it  gives  off 
and  leaves  zinc  iodide  and  zinc  amalgam.     Analysis 
'inula    Hg  ShJ,,    which    the  author    writes  as 
'Jll.l,   as   bis    former    corresponding    experiments 
phosphorus  yielded  the  compound  Hg3P4.— J.  T.  I>. 

imi  Ferricyutiide  Solntioyi  ;  Influence  of  Light  upon 
.    J.  Matuschek.     Chem.  Zeit.  1901," 25,  411. 

seta   of  potassium   fcrricyanidc    solutions    were   pre- 
V)  containing  per    100  c.c.  of  liquid   from   5'0to 
'ini.  of  the  salt,  the  concentrations    diminishing  by 
:in.;  (1!)    containing   from    0'45   to   0'05  grni.,   the 
Qtralions  decreasing  by  0'U5  grm.  per  100  c.c.    These 
i   to  direct  and  diffused  sunlight  for  336  hours, 
len  the  ferric   hydroxide  deposited  was  collected  and 
ited  with  permanganate.    The  figures  obtained  showed 
s  the  solutions  were  arithmetically  weaker -the  first 
half  grammes,  the  second  by  half  decigrammes — so 
mount  of  ferric   hydroxide  precipitated  increased  in 
ica'cal   proportion.     Identical  solutions  covered  with 
i  of  oil  and  kept  in  the   dark  suffered  no  change,  but 
posure  to  light   also  showed   signs  of  decomposition  ; 
evefore,  has  nothing  to  do  with  the  process.     Hydro- 
acid  could  be   detected  by  the   nose  or  with  the  aid 
er  nitrate  iu  all  the  altered  liquids. — F.  H.  L. 


ie  Yeust;  Muc.or  Cambodia,  a  New  Species  of  Mould 
gut.    T.  Chrzasez.     Centralbl.   Bakt.     [Abth.    II.], 

•   7,   826  j    through   Chem.    Zeit.    Rep.    1901,    25, 

,170. 

of  rice   [■'  ragi "]    from    Cambodia  differ   consider-   I 
torn  those  of  Java  or   Saigon,  and  the  author  has 
I  a  new  species  of  mould  fungus — Mucor  Cambodia. 
es  intermediately  between  the  species  of  Rhizopus 
Mucoriinc. 
grows  best  on   rice-meal,  nutrient   gelatin, 
••t  wort;  worst   in   milk  sugar  and  sacchaiose,  at   i 
attires  between  25   and  40   C.     It  sets  up  alcoholic 
ation  in  saccharine   media,  at  the  same  time  also 


producing  acid.     Gelatin   is    liquefied    slowly;   it   attacks 
starch,    saccharifying    it    a    little     less    powerful!]     than 
.'/.  Rouxii. 
In   the  latter  species   the  false  growth  .  by  the 

sporangia,  which  Wei i  ■■■     '  shown 

to  be  ordinary  gemmae-formation. — J.  F.  B. 

Ethylene  ;  Laboratory  Method  for  the  Preparation  of . 

G.  S.  Newth.      1'roe   Clieiii.  Soc.  17,  [239    ,  147. 

Br  substituting  tribasic  phosphoric  acid   for  Bulpburic  acid 
in  the  ordinary  process  for  obtaining  ethylene,  this  gas  may 

he  prepared  iu  a  high   state   of  purity.     Syrupy  phospl 
acid  i-  boiled  in  a  flask  until  the  temperature  reaches  200  , 
when  ethyl  alcohol  is  delivered  drop  by  drop  to  the  bottom 

of  the  boiling  liquid.     At  about  220  ,  an  abundant  evolul 

of  the  gas  takes  place.     As  the  liquid  does    uol   char  or 
froth  up,  the  operation  may  be  conducted  in  a  small  reaction 
vessel  ;  and  as  the  gas  i-  entirely  free  from  carbon  dio  . 
and  of  course  from  sulphur  dioxide,  it   is  not  necessary  to 
wash  it. 

The  liquid  products  of  the  reaction,  consisting  of  water, 
i.    unchanged    alcohol,    and    a  small    quantity  of  ar, 
oily  liquid,  are  collected  in   a    vessel   cooled   by  ice,  the 
ethylene  passing  on  practically  pure. 

By  acting  in  a  similar  manner  upon  methyl  alcohol,  the 
gas  evolved  is  pure  methyl  ether.  From  propyl  alcohol, 
propylene  is  produced;  in  the  ease  of  the  normal  alcohol, 
a  temperature  about  250  is  required  to  bring  about  the 
decomposition,  whilst  the  secondary  alcohol  splits  up  rapidly 
at  210°. 

IVitrilosulphates.     K.  Divers  and  T.  Saga.     Proc.  Chem. 
Soc.  1901,17,  [240],  164. 

Ammonium  nitrilosulphate  cannot  be  obtained  by  the 
sulphonation  of  ammonia,  for  the  imidosulphate  which  is 
the  product  of  the  union  of  sulphur  trioxide  with  ammoi 
is  decomposed  by  heat  only  at  a  very  high  temperature, 
and  then  is  radically  broken  up  without  giving  any  nitrilo- 
sulphate. The  sulphonation  of  a  nitrite  first  into  hydrox- 
imidosulphate  and  then  into  the  nitrile  is  therefore  the  only 
way  open.  The  ammonium  and  potassium  salts  were 
obtained  by  Fremy  (1845),  and  a  potassium  sodium  salt, 
S03Na.N(S03K)3,  by  Raschig  (1887).  The  ammonium 
salt,  as  it  has  the  composition  of  4XII,  +  3S03,  is  a  vi 
interesting  salt,  the  existence  of  which  had  been  forgotten. 
Sodium  nitrilosulphate  is  so  very  soluble  that  it  has  not 
been  isolated  before.  It  can  be  obtained  by  passing  sulphur 
dioxide  into  the  most  concentrated  solution  possible,  con- 
taining sodium  nitrite  and  sodium  carbonate  in  the  ratio  of 
two  molecules  of  the  former  to  three  of  the  latter  salt,  until 
the  new  salt  begins  to  crystallise  out.  It  occurs  in  small, 
sparkling,  short,  thick  prisms  containing  5H«<  K  and  is 
exceedingly  unstable.  It  is  neutral  to  litmus.  By  dissolv- 
ing the  salt  in  concentrated,  faintly  alkaline  solution  of 
barium  chloride,  a  precipitate  is  obtained,  flocculent  al 
first,  but  becoming  crystalline  aud  dense,  of  barium  or 
barium  sodium  nitrilosulphate. 

Sugars  from  Cellulose.     II.  J.  II.  Fenton.     I'roc.  Chem. 
Soc.  1901,  17,  [240],  166. 

In  several  previous  communications  (Fenton  aud  Gostling, 
Trans.  Chem.  Soc.  1898,  73,  554;  1899,75,423  ;  1901,79, 
361,  S07;  this  Journal,  1899,  404)  it  has  been  shown  thar 
various  forms  of  "  cellulose  "  (such  as  filter  paper  and  cotton) 
give  considerable  yields  of  the  chloro-  or  bronio-derivativcs 
of  methylfutfural  when  they  are  heated  with  dry  hydrogen 
chloride  or  bromide  dissolved  in  an  appropriate  solvent. 
It  was  further  shown  that  the  formation  of  the  bromo- 
derrvative  in  any  notable  quantity  is  indicative  of  the 
presence  of  a  hetohexose  nucleus  or  grouping,  and  the 
existence  of  one  or  more  such  groupings  in  "  cellulose 
was  consequently  inferred.  Recent  experiments  indicate 
that  the  same  observations  apply  also  to  the  chloro- 
derivative. 

After  treatment  of  cellulose  in  this  manner  with  dry 
hydrogen  chloride  aud  complete  removal  of  the  methylfur- 
l'ural  derivative  by  washing  repeatedly  with  ether,  a  dark 
brown  residue  is  left,  which,  iu  the  case  of  filter-paper,  still 
show-  a  fibrous  structure  aud  amounts  to  about  90  percent. 
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of  the  material  taken.     It'  this  residue  is  digested  with  warm 

water,  a  solution  is  obtained  which  give-  :l"  the  reactions  ol 

It  i>  strong!;  dextro-rotatory,  ami  with  phenylhy- 

draiine  acetate,  on  heating,  yields  glucosazone  (m.  pt.  204 

\  theory   requiring    15*64   per   cent.). 

i  aporating  the  solution  to  small  bulk  in  a  vacuum  ami 

adding  alcohol,   a    sirup    is   ■<'    once   precipitated,   which 

solidifies  on  standing,  and  the  solution  continues  to  deposit 

crystalline   crusts  after  a  time.     Mannose  appears  to   be 

excluded   from   die    fact   that    phenylhydrazine  give-    no 

precipitate  in  the  after  standing  for  several  hours. 

fiftj  grams  of  Swedish  filter-paper  were  treated  in  the 
manner  above  described,  the  solvent  used  being  carbon 
tetrachloride,  and  the  resulting  ehh.romethvlfurfural 
mat..!  ''>\  weighing  the  crystals.  The  residue  was  then 
extracted  with  water,  and  the  dextrose  estimated  by  means 
of  Febling's  solution.  The  results  gave  chloromethylfnr- 
fural  S'l  grms.,  and  dextrose  1*57  grins.  At  first  sight 
therefore  it  would  appear  that  the  luethylfnrfural  derivative 
is  produced  in  excess.  Hut  it  is  found  that  when  dextrose 
is  treated  in  the  same  manner,  a  considerable  portion  is 
destroyed,  leaving  a  black  residue.  A  blank  experiment 
was  made  with  dextrose  under  exactly  similar 

conditions,  with  the  result  that  the  carbon  tetrachloride 
extract  weighed  only  001  grin.,  and  the  residual  Mi»ar 
2'2  grms.  If  it  be  assumed  that  the  dextrose  resulting 
from  tin-  action  on  cellulose  is  destroyed  to  a  similar 
extent,  the  calculated  amount  of  this  sugar  produced  in  the 
first  experiment  mentioned  would  be354gims.  This.it 
will  he  seen,  is  approximately  the  quantity  required  (3  86 
grins  )  on  the  assumption  that  the  ehloroiuethylfurfural 
and  dextrose  arc  produced  in  equal  molecular  pioporlions 
(144- 5  :  180). 

These  facts  appear  to  be  of  especial  interest  in  relation 
to  the  recent  work  of  Skraup  and  Konig  (lier.  1901,  34, 
1 1 15),  in  which  it  is  stated  that  the  cellulose  acetate 
obtained  by  the  action  of  acetic  anhydride  and  concentrated 
sulphuric  acid  on  filter  paper  is  an  octo-acetyl  biose,  and  that 
this  on  hydrolysis  yields  "  eellose,"  ClsHffl(  •,,. 

Paraffins  in  Tobacco  Leaf.     T.  E.  Thorpe  and  J.  Holme-. 
Proc.  Chem.  Soc.  1901,  17,  [240],  170. 

In  connection  with  the  working  of  the  Revenue  Act,  which 
imposes  a  limit  upon  the  amount  of  oil  which  may  lie 
present  in  manufactured  tobacco,  the  authors  have  had 
0  casion  to  study  the  nature  of  the  material  which  is 
extracted  from  tobacco  by  "petroleum-ether."  In  the 
extract  thus  obtained,  they  have  discovered  the  presence  of 
two  paraffins,  hentriacontane,  C31HM,  melting  at  67'8 — 
68-5°,  and  heptacosane,  C-H5S,  melting  at  S9  3°— 59-8°, 
which  arc  present  in  the  leaf  in  about  equal  amounts  to  the 
extent,  in  the  aggregate,  of  rather  more  than  one  part  per 
l.iicii. 

In  Kentucky  and  Virginia  leaf,  the  mixed  hydrocarbon*, 
in  three  separate  preparations,  had  the  following  melting 
p. liits:  western  leaf,  i;:imi'-  6:s-83  ;  '*  wrappers,"  63-5"— 
'■I  II  ;  ••  tiller-,"  63-7: — 65-0  .  The  authors  are  of  opinion 
that  the  snow-white  substance  of  satiny  lustre  extracted 
from  Kentucky  tobacco  by  Kissliug  (Ber.  1883,16,  2432), 
which  he  found  to  melt  utG30  and  which  he  regarded  as 
probably  an  impure  mellis.-yl  mellisate,  and  the  substan  • 
of  -imilar  appearance  found  by  him  among  the  constituents 
of  tobacco-smoke,  melting  at  04  •  5  ,  but  which  he  regarded 
as  a  hydrocarbon,  are  in  reality  the  same  products,  and 
identical  with  the  mixture  of  the  two  paraffins,  the  heptaco- 
sane  id   hentriacontane,   t';)]H,,|,  of   Kraffi,  which 

the  authors  have  found  to  be   present   in   all  the  American 
amined  by  them. 

Metal-Ammonia  Compounds  in  Aqueous  Solution.  PartlV. 
Influence   oj    Temperature  on  tin    Dissociation  of 
Capri-Ammonia    Sulphate.       11.    M.     Dawson    and    J. 
-McCrae.     I'roc.  Chem.  Soc.  1901, 17,  [240],  178. 

Tut.  distribution  of  ammonia  between  water  and  chloroform 
and  between  aqueous  copper  sulphate  and  chloroform  has 
been  determined  at  In  and  30°.  The  results  indicate  that 
tie  copper  sulphate  fixes  more  auimouiu.  at  the  lower  than 
at  the  higher  temperature  ;  but  no  exact  quantitative  state- 
ment can  be  made  as  to  the  influence  of  temperature  on  the 


dissociation  of  the  compound  Cu4NH,.so,,  -nice  ■ 
the  limits  of  temperature  at  which  the  experiments 
made  this  influence  is  very  small. 

The  same  relationship  between  ammonia  concent'. 
and  distribution  coefficient  has  been  found  at  In  anil  B 
as  that  previously-  observed  at  20'  (Trans.  Chem.  Soc.  ! 
79,  496). 
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l.i-     Xui  vK.U'Tfcs     (niMii.'iis     run;     1901.      N 
Appareils     dc     I.aboiatoires,     Methodes     Xouvellc-  .. 
l'echerclies  Appliquees  a  la  Science  et  li  lTndustrir.   w 
C.   l'ot  le.nc.     .1.    1!.    Hailli.ro  et   fils,    19,    Hue   II  e 
feuille,  Paris.     1901.     Price  4  frs. 

Svo  volume,   containing  337   pages   of   subject-matte  k 
213  illustrations.      This  includes  an  alphabetical  :■■•< 
also  the  table  of  contents.     In   this   volume  all  the  a  n 
priate  matter-  of  interest  exhibited  in  the  Exbibitioi 
are  described.    Chapter   I.  New   Physico-Chemica 
ratus  :   Thermometers  and  Pyrometers,  and  Appai 
determining  Specific    Gravities,    .Molecular    Weigl 
Viscosities.       II.   Apparatus    tot     Heating    and    I 
Producing    a    Vacuum,    Generating   Acetylene;   A 
Gas-Producers.      III.   Apparatus    for   Electrolysis.     I 
Electric   Furnace.       IV.  Analytical  Apparatus    g 
V.  Apparatus  and  Appliances  used  in  Bacteriology. 

Caiili.ai;  \salvse.        Beruliend     auf     Capillarit 
Adsorptionserseheiuungeu,   mit   dem     Schlusskapil 
Has  Emporsteigen  der  Farbstoffe  in  den  l'flan/.cn 
Fkikdrii'H  Gopi'ELSKOEdeu.     Emil  Birkhiiuser's 
druckerei,  Basel.     1901. 

Tins  volume  is  dedicated   to   the  memory  of  t  .  I 
bein,   and   is    a    treatise    on   the  various    parts  pi 
capillarity  both  in  nature  and  art.     More  especially  in    - 
ing  with  regard  to  chemical  problems  are  tin 
tions  of    Goppelsroeder's    on    Capillarity     as    appli 
Solutions   of  the   Artificial    Organic     Dyestuffs,   a 
Capilliary   Analysis  of   Alkaloids;  Fats  and    t'i!- 
Icuuis  ;   Peat   Products,    and   Acids,  Alkalis,  and  Salt  it 
even  of   Milks  aud  Foodstuffs.     The   work   contu 
pages  of  subject-matter,  and  at  its  close  are  58  tal 
an  engraving. 

Select  Methods  ix  F'ood  Analysis.     By  Hens 
MA>TJ,  M.D.,  &c.,  Prof,  of  Chemistry  and   Ti 
the  Woman's  Medical  College  of  Pennsylvania,  \ 
William  Beam,  Ml).,  &c.     I'.  Blakiston's  Son  ai  '> 
1012,  Walnut  Street,  Philadelphia,  U.S.  America.    K 
Price  12s. 
8vo     volume,    containing    369    pages    of    subject-i  '■< 
illustrated   with    53   wood   engravings,  an  Appeal 
Addenda,  a  few  tables,  and   a  list   of  references,  foi  i 
page   plates   with    illustrations   of  principal   star,  hi 
leaves  of   trees    and    sbrubs,  and   finally    the   alpha 
index.     The  hook,  the  authors   state  in  their  prefa 
intended   10  be  a  concise   summary  of  analytical  n  ■■ 
adapted    to   the  needs   of    both   practising    onalys   I 
advanced  students  in  applied  chemistry."     Acl  I 
is  made  of  indebtedness  to  the  pages  ol  Tlo 
also  to  the  work-  of  A.  II.  Allen,  II.  Droop  Rii 
C.   A.  Mitchell.     The  subject  is  subdivided  as  foil  I 
I.  Axm.ytic    Metuods :  (i)  Physical  Data. 
Data.      II.   AlPLIED    AxALYsls:    (i)  Gem 
(ii)  Special  Methods. 

Craoe  £rport» 

TARIFF  CHANGES  AND  CUSTOMS: 
REGULATIONS. 

{From  the  Board  of  Trade  Journal.) 
British  Ixjua. 

Tariff  Valuation  of  Alum  Cake.— A  Notifii 

imih-   Circular    10  of    1901),  issued  by  the  Govern 
India  on    27th    May    1901,    states,   that    alum    cnk.    • 
different   from,    and   of  lower  value   than,  ordiunP 


y  1901.] 
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assessed  to  Import  duty  at   It.-.  4  :  S  :  i>  per  cwt., 

sitied  Mnd  assessed,  when  imported  into  (  aleuttu 
Uirein.  under  the  sub-head  "All  other  sorts  of 
pioditets    and     picpaiatioiis,"    under    No.    10    of 
[V.  ol  (he  Indian  Tariff. Vet  8  of  1894. 


Spain  . 

ption    from    Consumption     Duty    nt    Gasoline. — A 
dated   the    19th   June    1901,    provides    that 
purchased  by  the  State  for  use  in  the  destruction 
hall  be  exempt  from  consumption  duty. 
\rif  Classification    of    Synthetic    Indigo. — A    l!oyal 
latcd  the  1st  .June,  provides  that   synthetic  or  arti 
shall  be  dutiable   cm   importation   into    Spain 
v     in.;  nf  the  Spanish  Customs  Tariff,  at  the  Con- 
of   15  pesetas   per   loo   kilns.  (6s.  1]./.  per 
It  further  appears  that  synthetic  indigo  of  European 
in  be  subject  tn  the  surtax  of  20  pesetas  pi  r 
<   !os.  imposed  on  natural   indigo  of  Kuropcau  origin  or 
pped  in  a  European  port. 


United  States. 

I  im  Tar  Oil  or  Carbolineum. — So-called  "tar  oil" 
arboliticuni,"  a  preparation  composed  of  dead  or 
:e  oil  aud  chloride  of  zinc  or  chlorine  gas,  known 
beliucmu,"  "  carbolineum  avenarius,"  and  otherwise, 
■riling  to  a  recent  decision  of  the  United  States  circuit 
or  the  Southern  District  of  New  York,  in  the  suit  of 


DowniDg  et  al  v.  The  United  States,  dutiable  at  20  per  cent. 
ad  valorem,  under  the  provisions  of  paragraph  15,  Act  of 
'J  tth  .luh    I  « 

Camphor  Oil  or  Camphor  Refuse. — So-called  camphor 
oil  or  camphor  refuse  is  dutiable  at  the  rate  of  10  per  cent. 
a  I  culi, urn.  as  a  Don-enumerated  manufactured  article  under 
section  6  of  the  Tariff,  aud  is  not  dutiable  as  a  distilled  oil 
nor  as  an  essential  oil. 

Wolfram  or  Tungsten  Ore. — Wolfram  or  tungsten  ore  is 
a  metallic  mineral  substance  in  a  erode  state,  and  is  dutiable 
at  the  rate  of  "JO  per  cent,  ml  valorem,  under  paragraph  I  83 
of  the  Tariff.  It  is  not  entitled  to  free  entry  under 
paragraph  614  as  a  crude  mineral. 

The  Netherlands. 

I' : .  m  [it  in  n  from  Duty  of  Vinegar  and  J.n/iu  oils  Acid  ft  i 
Preparation  of  Amylic  Aciil. — Willi  ret'<  rence  to  the  notice 
which  appeared  at  p.  028  of  the  Journal  for  June  1901, 
relative  to  the  exemption  from  excise  aud  import  duty, 
subject  to  certain  restrictions,  of  vinegar  and  ligneous  acid 
for  use  in  the  manufacture  of  amylic  acid,  by  a  Royal 
Decree  of  the  14th  nit.,  two  hectolitres  have  been  fixed  as 
the  minimum  on  which  exemption  from  excise  duty  will  be 
allowed. 

Exemption  from  Duty  of  Acetic  Anhydride  for  Chemical 
Preparations. — A  Dutch  Royal  Decree,  dated  the  14th  ult., 
provides  for  the  exemption  from  excise  and  import  duty, 
subject  to  ceitain  restrictions,  of  acetic  anhydride  required 
for  use  in  the  composition  of  pharmaceutical  preparations. 


1.— GENERAL. 

Production  of  Ores  and  Minerals  in  the  United  States.     (First  Prodccis.) 
Eng.  and  Mining  J.,  June  29,  1901. 
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912 
15,060 
10,878 

12. In  I 

32,650 

36.S13 

75 

433,003 

21,068 

9,686  1 1? 

5,805,620 

too 


422286 

57,2:31.304 
1,663,176 

ITS,  WS 
19,861,94S 


Value  at  Place  of 
Production!"). 


1900. 


Quantity. 


Metric 

Tons. 


827 

13,662 

9,415 

38,196 

89,607 

37,4112 

68 

196 

21,834 

1,318,123 

1,053 .31  i5 

102 

54,996379 
178,688,061 

.43,239 

A  1.627 

30,801 

smi 

2,722 

27,899 

21,800 

12,356 

2.327 

S.sjs 

£1,647,740 
984 

882,891 
25,696,473 

112  ' 

1,814 

145,548 

('•.275 

A  44,265 

16 

150 


181,263 

2,522,610 


Totals. 


Per      Customary . 
M.Ton.    Measures.  \ 


Metric 
Tons. 


1-89 

0-99 

276 

£3-42 

114-64 

89-28 

55-11 

5-03 

7-00 

6-63 

31- 23 

3417 

ill -09 

8-82 

3-02 

2-2i; 

41-117 

4-19 

2'10 

s-12 

Al  "71 

5ii'2j 

123-20 


3-22 
2-16 


1,100 

11.1  HI 

3,910 

34,277 

41,466 

23,445 

221 

521,111 

25,3.-|il 

9,177.222 

7,991,639 

Ni.'' 
67,464,235 

210,821.727 

29,471 

12,270 

78,218,478 

830 

4,200 

29,447 

21,656 

11,813 

3,285 

3,279 

4,103,052 

1,045 

484,202 

25,917,393 

lllll 

2,708 
218,222 

5,417 

127,241 

21 

I'lis 

41,917 

62,.-.3s.5ll 
1,527,711 

201,317 

20.73S.729 


10,106 

3.547 

31,096 

37.61s 

23,820 

200 

236 

22,997 

1.248.828 

1,449,994 

Nil. 

52,131,212 

191,256,216 

£6,736 

£5,566 

35,480 

753 

3,810 

29,918 

19,646 

10.717 

2,930 

L'.!'7:. 

Al>61.132 

'.'4S 

439,265 

91 

2,456 

221,714 

4,914 

A  57,716 

22 

412 


204,638 

2,633,967 


Value  at  Place  of 
Productiou(fl). 


Totals. 

Pel- 
M.  Ton 

Dols. 

Dols. 

16,600 

16  53 

218,520 

21-62 

16,830 

4-74 

138,892 

4'17 

161.717 

4-30 

85,922 

3-61 

26,5011 

182-50 

140,790 

596-57 

532.3511 

23  15 

l  II  B.709 

8-45 

iu.i6i.snu 

7-21 

Nil. 

Nil. 

78,704,678 

102,972,596 

1-97 

219, 1611.521 

1-15 

88,413 

S'31 

22,085 

*8-97 

i»3,903,102 

lio-oi 

58,100 

7716 

Is:'. 

49-06 

136,773 

4-57 

114,130 

5-82 

?0,565 

6-58 

92.S01 

31-14 

l's.3711 

33-07 

164,122 

AO-09 

8,640 

9-11 

1.316.255 

3-lKl 

77,752,179 

2 '95 

3,700 

4066 

11.832 

is-j 

461,894 

2-08 

■  12,ss',i 

8-73 

82,508 

k  1-43 

1,200 

51-55 

50,680 

123-01 

fl8,500.0OO 

461,087 

12-13 

74,246,682 

8-48 

5,375,956 

3"  16 

2l»i,(li'll 

684,478 

835 

6,439,006 

2-44 

For  Notes,  see  page  761. 
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Production  oi  Ousa  ami  Minbbau  is  hie  LTnrbd  States.    (Fik-i  Products)— continued. 


■ 


Products. 


ary 
Meas- 
ures. 


Quantity. 


Value  at  Place  of 

Prodiutmn 


1900. 


Quantity. 


Customary 

Measures. 


II      Silica.  I.lick M. 

i.-.        Diatom,  earth Sh.  T. 

flint 

47        Sand,  t« l  .  I. 

is         Pumice Sh.  T. 

19       Grindstones 

51         Tripoli Sh.  T. 

Squares 

res 

54         Pigment Sh.  T. 

me „ 

-  la,  natural  (r)  

or  biuldins 

me8tone  (llux) L.T. 

-  aphie Sh.  T. 

Strontium  sulpnate 

-  Iphur L.T. 

•  Iphuric  acid  (ft  I) Sh.  T. 

Pale,  common 

Pale,  Blirous 

I..  T. 

66     Uranium  ore Sh.  T. 

•'■;     Zinc  sulphate  „ 

p  irted 

t'.i1     Zinc-white  («) „ 

7>      Estimated      production     un- 
ified. 

Totals 


Metric 

Tons. 


Totals. 


Per      Customary 

M.  Ton.    Measures. 


Metric 

Tons. 


Value  n 
1'rodui 


Dols. 

Dols. 

D  >ls-          1 

15,006 

350,000 

i9..-.:u 

1,031 

8,218 

7-87 

1375 

24.305 

56,481 

35.916 

3238S 

m.4«o  '    : 

C850 

B6  1,600 

,    1338,580 

1-.15 

.  S73. 

B89.OO0 

.  1,31 

340 

SOS 

n  1,700 

5'52 

2.-.H 

- 

3  I  S7 

5"  1.1  is.", 
115,220 

12-59 

18,039 

38J38 

482,* 

84*74 

3.102 

1.9H7 

K7SS 

8-48 

1,846 

1,675 

3.987 

332,1*! 

.-,1  1,434 

f8-78 

399,386 

4.911 

i.t.-,:, 

50.388 

11-30 

6,617 

6,003 

.  -7      1 

20,011 

18,153 

Is' '..Mil 

111-  II 

18,958 

17487 

S80  '    1 11 

1".- 

9.526 

1  17  000 
e39,6O0,O00 

15-13 

11. inn 

12.791 

300      1  '■ 

6,707,435 

6,814,764 

3,475,525 

0-51 

6,790,200 

6,898348 

to 

36 

n  8,000 

55-56 

40 

38 

'"10  1    5  1 

Nil.     . 

Nil. 

Nil. 

Nil. 

Nil. 

Nil. 

Ml.       '    J] 

1,565 

1.590 

m  :i:i.:.-s5 

21-12 

i.,;",u 

891      2>l 

59  17! 

54.1143 

ml,S28,456 

2 1  •  59 

S5.IMHI 

77.111 

,,i2.n::,/, 

6371 

6,052 

51,763 

8' 55 

7.77(1 

7.(1111 

7          l 

51319 

272  595 

6-26 

15,000 

10,824 

,i. 

16S 

171 

33,600 

196  19 

22(1 

•i 

35,2(1 

43 

39 

21.5(10 

551*28 

153 

139 

■  15  1 

628 

479 

1121,648 

IV  1 '.I 

587 

478 

22.65) 

27,1111 

24381 

725.944 

89-68 

12362 

38,156 

1,1333 

39,663 

5,331,662 

:>. .nun 

92-04 

47,151 

42,775 

3,772,0 

1  i.iiflO 

•• 

•• 

587,268,798 

•• 

" 

•• 

0,416 

Production  ob  Metai.s  m  the  United  States. 
Eng.  and  Mining  J.,  June  29,  1901. 


71      Muminiutn Lb. 

intimony „ 

■  topper 

71     Perromanganese  (u) L.T. 

7",     FciromolyDdenam Lb. 

7.;     Gold Oz.iw) 

77      Iron. pis L.T. 

7s     Iridium Oz.  <«• 

7.1     Lead Sh.T. 

80     M  ilybdenum Lh. 

-i     Nickel 

s2      Platinum Oz.  (w| 

83     (.'                     r) Flasks 

si     Silver O*.  (w) 

-'-     Tungsten Lip. 

/       Sh.  T. 

Totals 


6,500,000 

2,500,000 

581,319,091 

219,768 

6, 

3,391.196 
13,400,735 

:,v, 

217.085 

30.000 

22300 

Nil. 

28,879 

57,126334 

1 1,000 

129375 


/,  2.9IS.SS1 

1,137 

263,686 

223384 

2-7 

I,  105,471 

13,615,350 

196338 

A- 13.608 
A  1 0,205 -fi 

Nil. 
993 
A  1.77(1,829 

A  2",412 

117,644 


|(,, I, 

Ml  2,112,500 

211,250 

100316394 

18.350,628 

3.0011 

70.ll9Ci.u21 

234,725,754 

166 

19,407399 

37300 

m  8,166 

Nil. 

1,155,100 

34,036,168 

r,i  mil 

14,912,625 


Dols. 
/,  0-72 
212- is 
•  182-78 

82  -19 
1.1(12-3" 
A  6(14-6(1 

W84 

98-55, 
/.  8-76 
/.  irsii 
Nil. 
1,163-30 
A  19-1(1 
,'.  2  s7 
12I1-7H 


7,150,000 

3.200, 

600,832306 

255,977 

11300 

3,781310 

8 

275,907 

32.11(10 

9.715 

173 

27355 

59,561,797 

57,000 

123,231 


196,057320 


/,  3,243319 

1,452 

278,588 

200,073 

5 

A  117.(111 

13,749,7*7 

250301 
A 14315 

1  i  107 

/,  5*4 

1H17 
/.  1,852364 

111,794 


Dols. 

,  2,283,000 
301,440 

24,114,272 
3,1 1 1 

10,819,6s* 


Sei  ondaut  Mineral  and  Chemical  Products  of  the  United  States. 
Eng.  and  Mining  J.,  June  29,  1901. 


Sh.  T. 

Lb. 

in../, 

T. 

Lb. 

Sh.  T. 

m.'t. 

Sh.  T. 

27376 

81305 

7,051 

1,741,845 

211,757 

18,079389 

13,770 

337 

105370 

103366 

10,199 

988 

1II.H20 

7.  lis 

'  6375 

24.7  E 
74318 
6397 

790 

16,401369 

12,1112 

306 

A  184,101 

93,864 

9352 

S12 

9.1190 

6  757 
5,965 

Dols. 

845,556 

2.1H11. 179 

■ 

15(1.712 

Him. sun 

l.'.lls.llls 

108308 

17350 

112.17.-, 

10,812,197 

1,070395 

139,800 

103306 

85399 

5,925,276 

121,519 

Dols. 

8P17 

28-38 

55-11 

198-37 

8-10 

2-57 

8-69 

154-41 

I  ,,  i- 

ll.V2'i 
115-67 
166-32 
113-53 
12-72 
16-31 
20-37 

20331 
61,678 

i/,i 

2,  i"i. 

inn.  i.-,ii 

12.371 

345 

860,750 

97,408 

10,098 

S25 
10.(112 

6302 
'  636! 

17,484,471 
11386 

748 
9,491 

5,445 

6,762 

1,,-ial 

(11,416,979 

.. 

Por  Notes,  see  page  701. 
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Metals. 

tomary 

1900. 

Quantities. 

Values. 

Quantities. 

Customary             ,-  , 

Kilos. 

nary 
Measures. 

Kilos. 

Valu 

Short  ' 

40,659368            18,44 
1,423,439                  it.-:  1 
78.423                   0,491 
8,01 

1358 

Dols. 
7."  ■■• 
!2,691 
k2l6 
2,911 
24,240 

I'.L'.I- 

1^-18 

10:(,.jil 
7.71.-f.lin 
46,619,726 

60\605 
D3,760,S40 
3,498,618 
1,559 

i 
10,11 

I'l.-j;-.--:; 
9,032 

1  ris 

191,146 

70,471,540 

8,798 

7,320 

64,416,979 

96,364,930 

524,432,533 
72,720 

1,218,214,037 

r  to  the  table;  "  otherwise  specified.    (J)  Not  enumerated,    (c)  Amount 

crude  mineral.      (</i  Partly  estimated,      (e)  Estimated.       (/)  Includes  bv-produet  production.      {g)   Barrels  of  200    lb. 

:   100  lb.    17)  Includes  manganiferous  iron  ,  ed   ill  the  report  of  iron  ore.    (j)  \  mare 

lied  and  laid;  the  weights  are  calculated  on  the  basis  3  squares  -  J. lb.      (t)  Kilograms  or  per  kilogram.    (/)  Redu'  i 

eragemarket  price  at  New  York.    (»)  Nominal,      o)  Value  before  grinding,    (p)  Eucludes  ochre,  umber,  siei 
Includes  salt  used  for  the  manufacture  of  alkali:  the  barrel  of  salt  weighs  230  lb.      (r)  Reduced  to  a  baa 
1   Includes  a  small  amount  made  from  spelter.     (/)  Average  value  of  Lake  copper  at  New  York.  less  0"25  cent  pi 
eisen,  though  the  total  value  is  reckoned  a;    if  the  whole  product  were  ferromanganese.    («)  Average  market  price 
Croyos.      (x)  Flasks  of  76'5  lb.    (y)  Barrels  of  42  galls,     (a)   Includes  a  comparatively  small  amount  made  directly 
es.    t<ioi  Not  included  in  the  preceding  tables. 
eviations  :  Sh.  T.,  short  tons  (2,000  lb.)  :  L.  T.,  long  tons  (2,240  lb.)  ;  M.  T.,  mefric  tons  (2204-6  lb.) 


Ibstioxs   vs  to  Foreign  Office  Reports 
Bd.  of  Trade  J.,  Jun,  20,  1901. 
I  iter  lias  been  received  at  the  Association  of  Chambers 
amerce  of  the  United  Kingdom,   from   the   Foreign 
I    inviting  the  Association  to  make   suggestions   as  to 
subjects   upon   which  British  Consuls  might  be  re- 
ej'.to  report.     Attention  is  drawn  in  the  letter  to  the 
'r  ing  nse  by  British  manufacturers  of  the  information 
it  ed  in  the   report-   oc    the  trade  and   industries   of 
countries  annually  issued  by  the  Foreign  Oiiiee.  and 
■  is  male  that  such  report-  would  be  still  more 
!f|  e  if  H.M.   Consular  and    Diplomatic   Officers  were 
I    equently  called  upon  to  furnish  reports  upon  specific 
s.     It  is  difficult  for   that   Department  to  take  the 
■  e  in  choosiug  subjects  for  separate  reports  unless 
re  received  from  commercial  men  or   associa- 
te and    the    Foreign    Office     therefore     requests    the 
•    .Hon  to  point  out  to  the  various  Chambers  of  Coni- 
'<  in  the  United    Kingdom  how    valuable    suggestions 
I  em  might  ba  as  to  special  subjects  of  interest  upon 
l    I.M.  Consular  ( Ifficers  might  be  directed  to  report. 

Ciiemickl  Trade  of   Baden  in-  1900. 
Foreign  Office  Annual  Series,  No.  2622. 
ieal  Industry.— Chemical  works  had,  on  the  whole, 
,'Wy  prosperous  year,  but  manufacturers   of  heavy 
Is  and  artificial  manures  suffered  by  the  higher  cost 
coal-tar  colour  factories  to  some  extent  by 
I  in  other  branches  and  by  the  disturbances  in 
oid  China. 

British  Tr  vde  with  Egypt. 
Foreign  Office  Misc.  Series,  No.  557. 
•'!■   und   Manufactured    Leather.—  British   trade    in 
ly  ..nd  considerablv  up  to  the  year  1 S9S,  but 
in   1899   to  the   extent  of    12.000/.E.     This 
ounted  for  by  a   reduction  in  the  import 
' I .»hkh  fell  from  20,75  G/.E.  in   1898  to   8.794/.E.  in 
I  be   boot   and   shoe    trade    remained    practically 
value  of  this  trade  being  6,522/.  b).  in 
in   1900.     On   the  other   hand,   the    United 
J>  t  supplied  most  of  the  saddlery  and  the  greater 


portion  of  the  other  leather  articles,  her  trade  under  these 
beads  in  1S99  reaching  the  figure  of  21,937/  E.  out  of  the 
total  import  of  36,062/.E.  German  competition  in  the 
former  article  has  practically  ceased.  The  total  import  of 
s  and  shoes  steadily  declined  up  to  1899,  the  export 
showing  a  corresponding  increase,  although  iu  1900  the 
value  of  this  import  rose  by  10,000/.E. 

Other  Animal  Produce. — The  import  of  candles  from  the 
United  Kingdom  has  rapidly  declined  until  it  has  almost 
ceased  to  exist,  354/.E.  worth  having  been  imported  in  1899, 
as  against  5.919/.E.  in  1895.  Belgium  and  France  have- 
quite  driven  the  British  trade  in  these  articles  out  of  the  field. 
On  the  other  hand,  the  impart  of  grease  increased  from 
9.227/.E.  in  1895  to  21,732/.E.  in  1899,  the  United  Kingdom 
possessing  the  practical  monopoly  of  this  branch  of  trade. 
Whereas  the  total  import  under  Category  III.  has  declined 
considerably  during  the  sextennial  period  1895 — 1900,  as 
compared  with  the  period  IS90-94,  the  proportion  of  the 
United  Kingdom,  which  was  a  quarter  of  the  total  import 
in  1S94,  has  increased  to  one-third  in  1899,  and  was  con- 
siderably over  a  quarter  in  1900. 

Spiritous  Liquors  and  Oils. — The  total  of  imports 
under  this  head  reached  its  highest  figures  in  1900,  being 
815.000/.E.  in  that  year.  There  was  a  large  increase  in  the 
importation  of  petroleum  in  the  years  1897,  1898  and  1900. 
The  United  Kingdom  supplied  an  increasing  quantity  of 
beer  ;  and  the  importation  of  vegetable  oils  and  alcohol  is 
well  maintained.  The  importation  of  wines  from  British 
-  in  the  Mediterranean  shows  little  fluctuation. 
Russia  supplies  almost  all  the  petroleum  consumed,  her 
share  in  this  respect  having  increased  by  138,009/.E.  in 
1900  alone. 

Building  Materials,  Glass,  and  Earthenware.  —  The 
United  Kingdom's  share  of  the  trade  under  this  category, 
which  was  insignificant  in  1895,  had  become  very  consider- 
able by  1899,  increasing  from  22.000/.E.  in  1898  to 
88,00'V.K.  in  1899,  thus  quadrupling  in  value.  This  great 
increa-e  is  due  to  the  large  quantity  of  cement  imported 
from  the  United  Kingdom  for  the  construction  of  the  dam 
at  Assouan  and  for  the  works  below  the  old  Barrage.  The 
United  Kingdom,  iu  fact,  supplied  half  the  cement  imported 
into  Egypt  iu  1899,  and  increased  her  importation  of  this 
article  by  22,000/.K.  in  1900,  France  and  Belgium  supplying 
the  remainder. 
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The  importation  of  china  and  earthenware  from  the 
United  Kingdom  shows  a  slight  increase,  hul  she  -auk  to 

the   >i\tli   place  in   this   respect   in    1900,   Austria-Hungary 
doubling  her  import  of  these  articles  in  that  .Mar. 

lours  and  Dyastuffs. — British  India  still  retains  about 

four-fifths  of  the  total  trad.,  supplying  all  the  indigo.    The 

quantity  imported  had  sunk  from   650,000  kilos,  in  189.'i   to 

00  kilos,  in  1S99,  but  it  rose  again  to  688,000  kilos,  in 

1900,  the  value  having  slightly  decreased. 

1  Ik-  importation  of  paint  and  colouring  matter  from  the 
United  Kingdom  has  nearly  trebled  in  value  since  1S95; 
whereas    •  0  >••   in   that   year,   it   had   risen   to 

15.000J.E.  in  1899  and  to  20.000/.E.  in  1900. 

Chemical    Products,   medicines,    and    Perfumery.  —  In 
•      .  thi  United  Kingdom  and  British   India  supplied  over 
one-fifth  of  the   total   value  of   this   category    of  imports, 
their  share  rising  to  nearly  one-fourth  in  1900. 

The  value  of  the  import  of  chemical  produce  from  the 
former  country  increased  from  13.C0O/.E.  in  1S95  to  over 
19.000/.B.  in  1900.  Incense  and  scents  came  principally 
from  British  India.  Out  of  a  total  import  of  15.IO0/.E. 
under  this  head  in  1899  the  trade  from  British  India  was  of 
the  value  of  12.0O0J.E.  The  United  Kingdom  exports  an 
increasing  quantity  of  perfumery  and  perfumed  soap  to 
Egypt.  The  import  of  common  soap  is  fairly  stationary, 
and  Turkey  supplies  almost  the  whole  of  this  article. 

German  Workshops  and  Ckrman-  Workmen. 
Chem.  Trade  J.,  July  20,  1901. 

A  correspondent  connected  with  one  of  the  large  manu- 
facturing turns  of  this  country  has  sent  to  the  Times  the 
following  report  from  one  of  his  foremen,  who  was  lately 
sent  by  the  firm  to  inspect  some  of  the  more  modern 
workshops  in  Germany.  The  correspondent  adds  that  the 
writer  of  the  report  stated  verbally  "  that  the  men  iu  the 
-hop-  he  visited  appeared  to  be  trying  to  do  their  best,  not, 
as  is  often  the  case  here,  only  what  is  necessary  to  pa-s 
muster." 

Works. — Well  arranged.  Each  department  self-con- 
tained ;  no  traffic  of  workmen  from  one  department  to 
another  ;  great  economy  in  transit  of  material.  Light  and 
ventilation  and  method  of  drawing  dust  from  machines 
are  excellent.  Every  provision  made  for  the  personal 
cleanliness  of  the  workmen. 

Workmen. — Clean,  orderly,  with  steady  hands  and  great 
delicacy  of  touch  ;  full  of  interest  in  their  work,  working 
lily  from  bell  to  bell,  and  never  taking  advantage  of 
the  foreman's  absence.  Each  man  at  his  post,  just  as  ready 
and  anxious  to  start  at  the  appointed  time  as  our  men  are 
to  leave  off. 

Quality  and  Cost  of  Machining. — Kept  in  beautiful 
working  order,  with  great  economy  in  use  of  oil  and  stores 
generallv.  One  man  working  two,  three,  or  four  machines, 
irding  to  the  nature  of  the  work.  I  watched  the 
application  of  their  various  tools,  timed  the  operations,  and 
gauged  the  quality  of  the  work,  which  1  found  to  be 
llent,  both  turning,  planing,  milling,  and  boring;  and, 
taking  one  operation  with  another,  their  cost  of  machining 
would  be  about  one-half  the  cost  of  ours. 

Accurate  Tools  and  Method  of  Producing  them. — Their 
tools  for  gauging  and  testing  work  are  of  the  most  improved 
kind,  giving  a  positive  reading  to  a  much  liner  degree  than 
ours.  Their  methods  of  producing  cutting  tools  for  giving 
correct  form  of  thread,  &c.,  are  excellent,  and  enable  the 
workmen  to  proceed  on  well-defined  lines  with  very  great 
accuracy. 

My  visit  was  in  every  respect  educational  in  point  of 
order,  system,  accuracy,  and  economy,  and  the  problem 
which  I  set  myself  is  the  application,  a-  far  as  possible,  of 
the  various  improved  methods  which  I  have  secu  to  the 
greater  ami  more  varied  productions  of  our  works. 

II— FUEL,  Etc. 

Mobs  G*-. 

Chem.  Trade  J.,  July  20,  1901. 

The  Select  Committee  of  the   House  of    Lords,  of  which 

Lord   Hatherton  is  chairman,  had   under  consideration  on 


Thursday    and   Friday   in    last    week    the    Mond    Gas    1 
which    ha-    already    pa--cd    the    Hou-c    of    ' 
under  which,  according  to  the  opening  statement  o 
power   was    sought   to   incorporate    a    company   to  supn  i 
producer   gas,   which  has   been   invented  and   patented 
Dr.  Ludwig  Mond.  over  a  large  area  of  Staffordshire. 

Alter  detailing  the  objects  of  the  company,  counsel 
that  although  the  area  of  the  company  comp 
districts  of  2~  local  authorities,  opposition  was  now  off 
by  only  one — the  Corporation  of  Walsall — who  desire: 
be  left  out  of  the  company's  proposed  area  of  supply 
that  the  company  could  not  compete  with  them  in 
supply  of  gas  for  power  and  heating.  Counsel,  how, 
urged  that  the  supply  by  a  Corporation  of  gas  for  t 
purposes  was  almost  beyond  their  function,  and  cert; 
not  a  matter  iu  which  they  ought  to  be  allowed  a  nione.) 
when  there  were  manufacturers  who  desired  to  u-e 
new  gas. 

Sir  F.  Brarnwell  gave  evidence  in  support  of  the  Sohi 
and  evidence  was  given  by  Prof.  Dewar,  Prof.  Threlfall, 
other  witnes-i  s. 

The  Committee  found  the  preamble  of  the  Bill 
but  directed  certain  slight  alterations  to  be  made  iu  tin 

The  Bill  was  dually  considered  on  Tuesday,  the  16th 
and,  clauses  having  been  adjusted  relating  to  the  ma 
and  bridges   within  the  borough  of   Walsall,  the  fir.  i 
was  held  proved,  and  the  Bill  ordered  for  third  reading. 


III.— TAR  PRODUCTS,  PETROLEUM,  E 

Petroleum  Exports  from  Batoum  in  1900. 
Foreign  Office  Annual  Series,  No.  2623. 

An  increase  took  place   during  the  year  iuthei 
petroleum  products    from  Batoum    to   the  United  i 
Germany,    Belgium,   Turkey,    Egypt,   and    the   Phili  ui 
Islands.     I  in  the  other  hand,  there  was   a  decrease 
quantities  shipped  hence  to   France,   Holland,  am1 
other  countries,  but  the   decrease   in   shipments  to  Au 
China,   India,    and    Port    Said   for  orders,  show  a  m. 
falling-off. 

The  deficiency  in  the    shipments  to  Austria    i-  ai 
for  by  the  continued   development    of  the  mineral 
in    Uoumauia    and    Austria,    both    of    which   ruin 
becomiug  self-supplying.     Koumania  requires  only 
sional  cargo  of  oil  to  meet  its  requirements. 

In   consequence   of  the  numerous   wells  that  wei 
menced  in  the  year   1899  a  larger  number  was  c 
during    190(1  than   in    1899,   and  the   production,  II 
augmented  considerably.     It  is  estimated  that  tie 
wells  yielded  an  additional  quantity  of   over  136,00 
of  crude  oil  per  diem. 

The   depth   of  the    wells    is  becoming  greater 
and  the  quantity  of  gases    and  water   met  with   are 
increase.       The  cost  of  production   is   also   incr. 
proportion   to  the  enhanced  cost  of  the  wells,  nei 
by  the  increased  depth  to  which  they  have  to  be  drill' 

The  total  production  of  mineral  oil  by  the  (irozni  I' 
during  the  year  1900  was  nearly  3,700,000  barrel 
which  quantity  about  3,400,000  barrels  were  sent  ;■ 
the  place,  chiefly  to  other  parts  of  Russia.  I  h 
when  compared  with  those  for  the  year  1899,  - 
increase  of  about  730,000  barrels  in  production  :i 
700,000  barrels  in  shipments. 

Return  showing  Total  Slocks  of  Crude  Oil  an 
Products  at  Wells  and  in  liakuon  December  81,1! 


At  Wells-  Barrel 

Crude 906,952 

In  Baku- 
Crude ■■■■ 

Illuminating  oils - 

Lubricating  oils 203,993 

Residuum  (Astatki) 0,031,1)1"' 


Total. 


13,1J7,W 


ilj  U01.] 
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luliini  shvtving  Total  Gross  Production  of  Crude  Oilofilu  Baku  Fields  for  the  Years  1900—1899.     ( In   Barreli  \ 


District. 

Pumping  Wells. 
1800.                     1809. 

Flowing 
1900. 

Wells. 

1899, 

1,100 

:;.  .7:.,  0  1 
68,200 

2. Ins. Inn 

Total 
1900 

12,468,009 
25,163,416 
1 1,483,609 
10,920,706 
10,651 

1899. 

1. ',488,009 

11,484,415 

19,50* 
7,491,978 
5,975,980 
16,388 

1.1HSO0 

i  270 
2,681,430 

11,485,415 

•j:'..h7.v7l's 

::;::::::::::::::::: 

8.470,339 

10,651 

16,338 

53,293,09] 

14,470,939 

6,783,300 

s.i  ts.SOO 

60,076,391 

52,519,739 

Return  ihowing  Total  Exports  if  Naphtha  Products  from  Baku  during  tin-  Years  1900 — 1899.     (/«  Barrels.) 

\ 


Products 


111  lilUfclillg  nils 

mots 

K'luum  ( Asimki)  . 

Total 


By  Rail. 
19110.  1899. 


6,2S1,200 

963,600 

8,100 

163,000 

1,151,900 

8,867,800 


6,676,414 

934  ooo 

9,600 

486,800 

1,005,410 


9,051,254 


ie  past  year  1ms  been  one  of  prosperity  in  the  oil  trade, 
crude  oil  touched  the  highest  point  ever 
ted  in  its  history.  All  connected  with  it  have  made 
\,  and  Ihe  result  is  that  numerous  now  wells  have  been 
ami,  for  the  current  year,  a  much  larger  production 
be  expected. 

e total  number  of  producing  wells  on  3lst  December 

I,  whilst  there  were  1,495  wells  in  course  of  boring, 

ng,  or  being  repaired.     The   average  depth  ot  the 

iducing  wells  was   930  feet.     During  the  year  168 

lOinmenced  and  434  were  finished. 

1899   the   production   of   crude  oil  was  carried  on  by 

is  and  iu  1900  by  147  firms,  showing  an  increase  of 

oi  the  year. 


IV.— COLOURING  MATTERS,  Etc. 

I.VDIGO    AT    HaMBI'RU    IN     1900. 

Foreign  Office  Annual  Series,  No.  2628. 

ligo.— Business  in  indigo  during  the  first  half  of   1900 
i   on  account   of  the  precautions    which  pur- 
is  bad  takeu  in  the  autumn  of  1899  in  view  of  probable 
-ient  crops  in  India,  and  also  on  account  of  the  high 
asked  for  natural  indigo,  which  enabled  the  artificial 
iffs  to  come  forward  as  competitors.     When,  however, 
summer  of  last  year  the  prospects  of  the  coming  harvest 
i  out  very  satisfactory,  a  considerable   fall  took  place 
88;  ;md  during  the  remainder  of  1900  quotations  for 
stood  at  a  figure  suited  to  the  wants  of  consumers, 
unpetition  between   natural  indigo   and  its   chemical 
itutes  appears  to   continue.      But,  whilst   the    Indian 
rs  do  not  seem,  as   some   persons  expected,  to  be  in- 
up  the   battle,  the  success   of  their  rivals  of 
ars  has  compelled  them   to    pay    more   attention  to 
dion,  and  to  sell  at  a  lower  figure.     It  is  considered, 
,    probable    here    that    the     rivalry     between     the 
1  and  artificial  products  will  keep  the  price  of  indigo 
'ieh  firmer  and,  for  the   consumer,  more  favourable 
as  the  market   quotations  are   likely  to  depend  on 
r  holders  of  both  are  able    to    sell   at    the    lower 


rOM-TiiSLDiNG  Trees  of  Pemba  (East  Africa). 

Foreign  Office  Annual  Series,  No.  2653. 

J  bark  of  several   trees  which  flourish  in   this   island 

isl  dyestuffs  of  various  tint; ,  which   might  prove  to 

commercial  value.     Among  such  dye-yielding  trees 

'Jjte   mentioned    the    clove,    the     "  zambarao,"    the 


By  the  Caspian. 
1900.  181 


6,063300 
377,500 

I!-::, 

2  1,908,500 
2,746,900 


3-..2Ss.7m' 


1,786,1 

836,666 

113,100 
21,059,80(1 
18,886,000 

43,1 '2,760 


Total. 
1900.  1899. 


12,345, i 

1,341,100 
201,100 

•20,371,300 

:;  sir-sun 


4  4,  IE  6.500 


52,234,0211 


"  ni'biira,"  and  a  species  of  mangrove,  locally  known  as 
"ni'sinzi,"  the  bark  of  which  attains  a  thickness  of  an  inch 
and  upwards.  This  last  article  would  appear  to  have 
found  a  market,  since  an  Indian  merchant  of  Zanzibar  has 
kept  a  large  dhow  regularly  employed  during  the  past  few 
months  in  collecting  it  here  in  Pemba.  The  cargoes  of 
bark  thus  obtained  are  shipped  from  Zanzibar  to  Europe  iu 
due  course,  but  to  what  port  lias  not  been  ascertained. 
The  Consul  transmits  with  this  report  a  sample  of  the 
mangrove  bark,  which  has  been  sent  to  the  Imperial 
Institute. 

VI.— DYEING,  Etc. 
"Kaniki"  (Blue  Cotton)  in  Pemba  (East  Africa). 
Foreign  Office  Annual  Series,  No.  2653. 

There  is  a  large  trade  done  in  a  plain  blue  ei  ttou 
material  locally  known  as  "  kaniki,"  which  is  much  affected 
by  the  women  for  genetal  wear,  especially  throughout  the 
'•  sbamba "  districts.  Formerly  the  entire  supply  of 
•'  kaniki "  came  from  British  India.  The  Indian  article 
consists  of  a  material  known  as  "  wilayti,"  imported  from 
the  United  Kingdom,  which  is  cut  up  into  lengths  of  X  ids. 
each  and  dyed  with  indigo,  the  process  being  carried  on 
chiefly  in  Bombay.  The  colour,  as  a  rule,  is  good,  and 
fairly  fast.  Of  late  years,  however,  certain  German 
firms  in  Zanzibar  have  been  introducing  a  somewhat 
similar  article,  which  is  steadily  ousting  the  Indian-made 
"  kaniki  "  from  the  market  here. 

The  material  of  the  German-made  "  kaniki  "  is  lighter 
in  texture  than  is  the  Indian  article,  but  being  dyed  with 
aniline,  the  colour  soon  washes  out.  The  German  "  kaniki  " 
is  consideiably  dearer  than  the  cither,  selling  at  b\d.  per 
yard,  as  against  3irf.  per  yard  for  the  Indian  article.  The 
reason  why  the  native  women  prefer  the  mure  expensive  and 
really  inferior  "  kaniki "  of  German  make  is,  firstly,  on 
account  of  the  comparative  lightness  of  its  fabric,  and 
secondly — and  this,  undoubtedly,  is  the  chief  reason — 
because,  in  its  new  state,  the  German  "  kaniki  "  possesses  a 
certain  amount  of  surface  gloss,  which  is  very  pleasing  to 
native  taste,  whereas  the  Indian  "kaniki  "  is  dull  of 
surface.  That  such  surface  gloss  disappears  with  the  first 
washing  is  well  known  to  the  women,  as  is  also  the  fact  that 
the  colour  quickly  fades  j  nevertheless,  they  prefer  the 
German  to  the  Indian  article.  The  British  manufacturer 
should  be  able  to  turn  out  "  kaniki "  material,  possessed  of 
the  desired  gloss,  as  cheaply,  at  least,  as  the  German 
makers,  and,  it  is  to  be  hoped,  of  a  more  durable  colour 
The   Consul  transmits   with    this   report   samples  of   both 
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Indian   and  German   "  knniki  "   as   fold  in  Pemba,  which 
have  been   sent    to   the  Association   of  Chambers  of  Con: 

VII.— ACIDS,  ALKALIS,  AND   SALTS. 

Born    Ann  Expob  xt). 

Foreign  Office  Annual  Series,  No.  2637. 

The  boric  acid  of  Tuscany  has  now  formidable  e>  impetitors 
in  the  borates  of  California,  South  America,  and  Persia, 
but  as  will  be  seen  from  the  statistics  given  below,  this 
brauch  o(  the  tin  K  is  not  unsteady  and  is  still  considerable. 
These  figures  also  slum  that  as  a  rule  when  the  demand 
for  the  native  arid  is  active,  the  borax  locally  manufactured 
for  export  is  shipped  in  less  quantities  is,  for  Lost 
in  1895  and  1896,  the  demand  for  boric  acid  increasing, 
the  manufacture  of  borax  consequently  fell  away.  Only 
about  30  per  cent,  of  the  Tuscan  native  acid  is  now 
shipped  to  the  United  Kingdom,  bat  the  locally  manu- 
factured borax  appeals  to  be  appreciated,  for  four-fifths  of 
it  is  exported  to  the  United  Kingdom.  Tuscan  boric  acid, 
being  in  a  free  state  and  associated  with  valuable  salts  of 
ammonia  and  magnesia,  can  hold  its  own  against  boracite, 
South  Amcricau  borate,  or  Californian  coletnanitc.  When 
the  Tuscan  acid  i  an  be  had  cheap,  it  still  secures  the 
preference. 

The  following  table  gives  the  quantity  and  value  of  boric 
acid  and  borax  exported  during  the  last  ID  years  : — 


Boric  Acid. 

r.nr.i- 

fear. 

Mity. 

Tons. 

Value. 

Quantity, 

Value. 

£ 

Tons. 

£ 

1,914 

617 

16.316 

is;. J 

1 ,  139 

718 

18,932 

1 362 

27,195 

625 

16,496 

l-:>t 

1,274 

81,079 

527 

13,947 

IS95 

1,985 

10,378 

138 

11,414 

ls'.IC, 

11. in; 

1411 

1897 

1,841 

183 

k.087 

1,706 

335 

6,111 

2,<U0 

315 

-  : 

25,418 

286 

4,653 

- 

1.71s 

35,118 

433 

10,834 

Borate  ob  Lime  Shipments  from  Mollendo  (Peru). 
Foreign  Office  Annual  Si  ties,  So.  2639. 
In  1900  there  were  shipped  from  Mollendo  11,993,900  lb. 
of  borate  nf  lime,  worth  about  hi.  10«.  per  ton  of  2,340  lb. 
o.b.  Mollendo.  It  has  been  shipped  to  Antwerp,  Hamburg, 
Liverpool,  and  Glasgow,  but  principally  to  Hamburg. 

Carbonate  >>i   Soda   it  Leghorn  (Italy). 

Foreign  Office  Annual  Series,  So.  2G37. 
The  import  of  carbonate  of  soda  is  steadily  on  the 
increase.  With  the  expansion  of  the  manufacture  of 
Italian  piece-goods,  an  ever-increasing  quantity  of  thio 
article  is  required,  and  in  1900  the  largest  quantity  of  any 
year  in  the  pa-t  decade  was  imported,  namely,  69,819  cwts. 
01  this  total,  onlj  25  per  c  int.  came  from  British  sources, 
and  British  dealers  ought  to  secure  a  larger  proportion. 
Competition  is  keen,  and  prices  have  been  cut  very  low, 
an  obstacle  to  British  articles  of  superior  manufacture. 
The  following  table  shows  the  quantity  and  value  of  the 
carbonate  of  soda  imported  during  the  last  seven  years  :  — 


Value, 


e 

13,830 
18,720 

I 

11,402 
11,484 
1. '..:,  H 
16,058 


Quantity. 

Cwts. 

• 

:.l  152 

1897 

64,  161 

1900 

60.166 

IK    Sri  I'll  VTE   AT    LEGHORN   (ItALT). 

Foreign  Office  Annual  Series,  No.  2637. 

The  trade  in  sulphate  of  copper,  though  ol 
volume,   i-   somewhat   spoilt    by  the   keenness 
petition.     The  average    import   in  the   years    1891-! 
sous.     In    1S'.I.">  the    article  was   discovered  to 
most  efficient   protection   against    phylloxera.     The 
in  1899  was  double  that  of  IS'.U.     If  the  import  by 
declined   in  1 91)0,  this    is   due  to  an    increase    in  the 
overland    from   Germany,    and    to    the   conip 
home-manufactured  article.     In    1897  the  United  K 
\\as  represented  by  89   per   cent,  of  the   article  in 
here,    and   in   1S'.)8  by   96   per  cent.,  whereas  onlj 
cent,   came   from   the    United    Kingdom  in    181 

irtiou  further   dropped   to  67  per   cent,  in  19()i 
decline  is  solely  due  to  United  States  competition. 
shippers  have   been  handicapped   by  high    freights, 
would  not  seem   sufficient  to  account   for  the 
United  States    shippers   have  been   able  to  oil 
similar  article  at   2SS.  c.i.f.  per  ton  less    thau  their 
competitors.     One   point  should   never  be   lost  ligl 
shippers,    all    barrels   should    be    cf  hard   wood   an  I 
hooped.      These    barrels    have    a    great   attraction 
Tuscan    peasant,  who    sells  them   a-   "empties"  at 
figure.     Oue  of  the   reasons   why  Italian   sulphate    ■ 
fount  greater  favour   is   that,  not   having  to  under) 
voyage,    it   is   supplied   in   hag,  which  will   fetch   I  - 
nothing.     There  is  a  satisfaction  in  realising 


tor  "empties,    ana  tne  point  is  ot  real 
trade. 

Imports  of  Sulphate  of  Copper, 

importauc 
1894-1900. 

Tear. 

Quant  ity. 

Valu  ; 

Tens. 

£ 

1894 

1,716 

1895 

ism; 

•2.H31 

1897                                3,667 

1 898 

3.301 

1899 

8,506 

UIUO 

3,177 

Werage,  1894-99 

2.826 

ClIKMIi  ILS    M    Motril  (near  Cartiiaob* 

Foreign  Office  Annual  Series,  No.  It 

Caustic  Soda. — The    cost    of  the  50  tons  ol 
landed  in  Motril,  freight  and  insurance  paid,  »'a 
This  article  is  only  employed  by  the  soap  ind 
locality,  and  its  annual   consumption   may  bl 
rather  under  25  tons. 

Chemical  Products.  —  In  view   of  the  considi 
ence  which   exists  between  the  tariff  unit-  of  'li'  " 
chemical  products  these  have  to  be  priced  sepa 

Sulphate  of  Ammonia.— The  price  of '. 
of  ammonia  (or    rather   under   2  ewt.)  at    3- 
1/.  sterling,  includi  ig   cost   of  unloading  (about   I   I 
24s.  3d. 

Superphosphate    of   Lime  —  The    pri 
superphosphate  of  lime  at  above  exchange,  un- 
charge for  unloading,  was  6*.  \\d. 

Potassium  Sulphate. — The  price  of  2 
sulphate  at  above  exchange,  including 
unloading,  was  20s.  \\d. 

The  importation  of  the  above,  which  are 
artificial  manure,  increased  in  190O,  whilst  tl 
cf  artificial  manures  themselves  diminished, 
manure  manufactory,  established  in  Motril  ti 
has  increased  its  output,  and  receives  raw  mat 
manufacture  the  manures  here.  Foreign  u 
seeing  that  they  cannot  hold  the  mark' 
competition,  urge  theii  clients  to  buy  ra»  I 
give  them  instructions  and  formulas  for  ma 
suited  to  the  nature  of  the  land,  and  at  a  l0*« 
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i  Ki    OF   JuiHCATlKK. — COURT    OF    ArrFM. 

Master  of  the  Rolls,  Lord  Justice  Vauyhan 

II    'ami,  ami  Lord  Justice  Stirling.) 

,    Mayor,  &c,  of  hie   Bnnot  gii   01    St.  li  i  - 

h,l      I    >  'II   li     Al.k  Ml     COMI'.VNV,     I. MUM. II. 

n.  Trade  J.,  June  22,  1901. 

application  for  judgment  or  a  new  trial  in  an 

tried  before  Mr.  Justice  Bueknill   and  a  special  jury 

see  this  Journal,   December   1900, 

I  Judge  I'lt  questions  to  the  jury,  which,  with 
..  m    us  follows  :— (1)   1-    potassium  i  I 
If ■  dangerous  substance? — No.     (2>  Was  it  before 
:o  of  tin-  accident   known   to  the  defendants   that  it 
xplosivc   when    unmixed   with   other  substnnci 

not,  ought    the  defendants  to  have  known  that 

sivc  when   unmixed  with  other  substances  ? — 

(4)   Did   the    defendants    in    the    manufacture   and 

•  of  potassium  chlorate  take  all   reasouah'e  care  and 

lo    prevent   accident    by    tire   or  explosion? — 

i   If    not.  did    such    want   of    reasonable   can-    and 

or  contribute  to  the  explosion? — Yes. 

||   is  the  lire    one   which    happened    by    nitre    chance 

•  negligence  ? — No.     On  these  findings  the  learned 

ted   that  judgment  should  be  entered   for  the 

fij  for  an  amount  of  damages   agreed  upon  between 

The    defendants    now    asked    that   on    the 

jincnt  might  be  entered  for  them.  So  far  as 
ability  for  the  fire  was  concerned,  they  contende  1 
■  damages  were  too  remote.     So  far  as  regarded  the 

I  on,  they  contended  that  they  were  under  no  liability 

r,  up  to  the  time  of  this  explosion,  all  chemists 
.   isidered chlorate  of  potassium  a*  being  non-explosive, 

I I  n  now  the  Home  ( itrice  had  not  included   it  in  their 

•:ves. 
I   Court  dismissed  the  application. 
:   Master  of  the  Rolls  said  that  the  action  was  based 
i  wo   causes   of  action,   one   being   founded   on    the 
Fletcher  r.   Rylands,"    and   the    other   upon 
■  aee.     The  negligence   consisted  in  the    defendants 
n: 'j  into  a  wooden  building,  in  which   large  quantities 
crate  of  potassium  were  stored,  extraneous  matter 
u  ryant  and  May's,  which  produced  a   spark,  causing 
t   The  result  was   that  a  fierce  fire  and  intense  heat 
aud  the  wooden   roof  of  the  burning  building 
and  an   explosion  occurred,   which   damaged  the 
ill's     gasworks.       Another    piece     of     evidence    of 
-a- that   the   settling  tanks  were  made  of  wood 
•I    t  of  metal,  and  they   became  so  impregnated  with 
.m  that  they  were  likely  to  cause  a  fire, 
the  jury  found  that   chlorate  of  potassium  was 
a  dangerous  substance.      "  Of  itself  "  meaut 
alone,  it   would    not    spontaneously   combust. 
.1  r  to  the  second  and  third  questions,  the  jury 
the   defendants   before   the   accident    did   not 
:    was   explosive   when    unmixed    with    other 
-.  but  that  they  ought   to  have  known  it.     There 
I  evidence  which  warranted  the  jury  in  finding 
the  defendants  did  not   know   it,  they  ought 
i!   It.     Therefore,   chlorate  of  potassium  was 
ploding,and  the  defendants  ought  to  have  known 
•  ere,  therefore,  these  : — The    defen- 
negligence  caused  their  premises  to  catch  fire. 
&rge    quantities     of     chlorate    of    potassium 
5i  s.       They    ought    to    have    known 
mite   of    potassium    might  explode.      It    did 
'"-ion  being    caused  by   the   severe   fire 
-    heat.      How    could   it   be   said   that    the 
lie  plaintiffs'  gasworks  was   not  the  direct  result 
Is     negligent   act?      It   clearly    was.     That 
to  decide  the  case,  and  they  gave  no  judgment 
ther    point    raised.       The    defendants     ivere, 
JJp,  liable,  and  the  application  must  he  dismissed. 

-ticcs  delivered  judgment,   arriving  at   the 


I'm      Vl  K  Ml    W  OBKS    R]  01  i  I  M"N    lill.l.. 
/        s,J,,ii,  31,  1901. 

\t    the  offices  of  the   Local  Government    Board,  Wi 

minster,   on   the   i!0fh    June,   n    di  pntation    waited   up 

Mr.   Walter  Long,  M.P.,  the  President,  in  reference  to  the 

Alkali   Works    Regulation  Bill   (this  Journal,  May   1901, 

;>14).     sir  John   Brunoer,  M. P.,  introduced  the  deputation. 

which  included  Dr.  Mond,  Mr.  John   Brock,  chairman,  and 

i  arey,  secretary  of  the  United  Alkali  Makers' 

Association,  sir  David  Gamble,  and  others.     Mr.  Long  was 

npanied   by  Mr.   S.    B.  Provis,  C.I'..,  the  Permanent 

irv,  Mr.  A.   I).  Adrian,  C.I!.,  the  legal  adviser,  and 

!■'.  Carpenter,  the  Chief  Inspector  of  Alkali  Works. 

Sir  David  Gamble,  president  of  the  Associati f  Alkali 

Manufacturers,  contended  that  the  Bill  introduced  a  new 
principle  in  legislation.  All  the  previous  Acts  had  done 
was  lo  control  the  acidity  or  the  noxious  character  of  the 
gases  escaping  into  the  atmosphere.  The  present  Hill 
.test  the  gases  after  leaving  the  manufactories, 
instead  of  testing  them  after  they  had  been  mixed  with 
smoke  and  other  gases.  Instead  of  taking  measures  to 
protect  the  public,  they  we're  going  to  control  the  gases 
passi  Ig  from  one  part  of  the  works  to  another. 

Mr.  Eustace  Carey,  secretary  of  the  United  Alkali  Com- 
pany, said  he  had  been  concerned  with  the  drafting  of  the 
existing  Acts,  and  the  whole  intention  of  the  legislation  was 
to  prevent  the  escape  of  noxious  gases  into  the  atmosphere. 
The  Bill  increased  the  stringency,  and  would  render  it 
impossible  to  work  the  Hargreaves  process. 

Dr.  Mond  said  he  had  been  connected  with  the  English 
a'k  ill  trade  since  1S62,  and  he  desires  specially  to 
emphasise  the  effect  the  Bill  would  have  on  the  develop- 
ment of  the  sulphuric  acid  industry.  New  processes  were 
being  introduced,  and  the  enactment  of  the  Bill  would 
probably  hamper  or  prevent  the  development  of  the  trade 
in  this  country. 

Mr.  Long,  in  reply,  said  many  of  the  points  laid  before 
him  had  been  of  a  highly  technical  character,  and  he 
would  consider  those  points  in  conjunction  with  his  expert 
advisers.  The  last  thing  that  his  Department  desired  was 
in  any  way  to  interfere  with  a  trade,  the  importance  of 
which  was  fully  recognised  by  them,  as  well  as  by  people 
outside.  He  had  been  informed  that  the  process  which 
it  was  proposed  by  the  present  Bill  to  lega'isc  for  the 
future  was  the  process  which,  as  a  matter  of  fact,  had  been 
in  practice  for  a  very  considerable  time,  but  an  appeal  had 
been  made  to  the  Law  Officers  of  the  Crown  as  to  whether 
that  procedure  was  legal  or  not.  They  had  advised  that  it 
was  not  legal,  and  it  was  to  make  that  legal,  which  had 
been  done  under  misapprehension,  that  the  Bill  had  been 
introduced  into  Parliament.  Surely  it  was  difficult  to 
understand  what  effect  of  a  deterrent  character  in  the 
future  the  method  of  intercepting  the  gases  before  they 
passed  into  the  chimney  or  flue  would  have  upon  their 
trade.  He  was  informed  that  the  difficulty  which  had 
to  he  dealt  with  was  to  test  the  gases  before  they 
passed  into  a  chimney  or  flue  where  they  became  confuse  I 
with  other  gases,  which  might  make  it  impossible  for  an 
inspector  to  ascertain  whether  they  were  as  free  from 
impurity  as  the  law  demanded.  He  knew  that  the  trade 
were  as  anxious  as  the  Department  were  that  there  should 
be  no  infraction  of  the  law  of  any  kind.  Their  Chief 
Inspector,  Mr.  (  arpenter,  would  be  glad  to  see  them,  and 
would  carefully  consider  any  special  points  which  they 
might  report  to  him.  He  could  assure  them  that  he  did 
not  wish  to  force  any  restrictive  legislation  upon  the  trade, 
but  he  understood  that  a  good  many  people  connected 
with  the  industry  had  accepted  and  expressed  their  approval 
of  the  new  regulations.  No  legislative  enactment  would  be 
passe  1  without  the  most  careful  consideration.  They 
would  give  the  Department  credit  for  having  no  desire 
in  promoting  the  present  Bill  to  in  any  way  harass  the 
tTade. 

Sir  John  Brunner  thanked  the   President   for   receiving 
the  deputation  and  for  his  evident  appreciation  of  what  th.  y 
had  placed  before  him. 
The  deputation  then  withdrew. 
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rill.— GLASS,  POTTERY,  AND  ENAMELS. 

Glass  Making  is  Baden  is   1900. 

Foreign  Office  Annual  Series,  No.  8523. 

The  glass  factor)  at  Waldhof  had  a  good  year's  trade, 
but  complains  that  the  demand  in  the  United  Kingdom  for 
polished  jrhis-;  ha-  fallen  .>tT  considerably,  and  that  the 
high     price     of     coals    anil     want     of     workmen     limits 

production. 

IX.— CEMENTS,  Etc. 

POBTLAND    CBMENT    IS    lluox    IS     1900. 

Foreign  Office  Annual  Seriet,  No.  -J  ti  2  j . 

I'h.  German  Portland  cement  factories  arc  much  affected 
by  the  gradual  loss  of  tlie  American  market,  the  United 
States  producers  being  able  to  cover  almost  the  entire 
demand  in  America.  Hitherto  Baden  factories  have  been 
compensated  by  the  large  home  demand,  but  in  1 000  there 
were  not  so  many  public  works  in  hand,  and  building 
in  general  was  sharply  cheeked  by  the  high  price  of 
money. 

Cement  [ndustby  of  the  United  States. 
Diplomatic  and  Consular  Reports,  1901,  June,  No.  55G. 

The  manufacture  of  Portland  and  other  cements  is  rapidly 
increasing  in  the  United  States,  bat  owing  to  the  iocrea-  i  I 
.1  inland,  the  amount  imported  has  not  decreased  to  a  corre- 
spondiug  extent,  and  it  is  probable  that  many  years  will 
elapse  before  the  home  production  will  be  sufficient  to 
supply  the  demand  without  auy  being  imported  from 
Kurope. 

In  1891,  only  132  per  cent,  of  the  cement  used  in  the 
United  states  was  of  American  manufacture,  whilst  in  1899, 
this  percentage  had  increased  to  73  •  9,  but  there  still  appears 
to  be  a  great  prejudice  among  contractors  and  engineers 
against  the  home  product,  although  American  cement  manu- 
facturers maintain  that  it  is  at  least  equal  in  quality  to  the 
German,  whilst  it  is  from  50  c.  to  1  do!,  cheaper. 

The  following  table  shows  the  proportions  of  the  total 
imports  supplied  respectively  by  Germany,  Belgium,  and 
( in  at  Britain  :  — 


Nine  Months 

ending 
March  1901. 

Pi  i  1  ent, 
46 

11 

Per  Cent. 
54 
30 

'.IT, 

Per  Cent. 

4!l 

31 

32 

11 

15 

my 

Belgium 

Britain. 

Total  imports 541,701,557  lb. 


As  regards  prices,  that  of  German  cement  averaged  a 
little  over  40  c.  per  cwt.  in  19JI,  and  40  c.  in  1900; 
Belgian,  35  c.  in  1901,  and  83.V  C.  in  1900;  and  British, 
13',  c.  in  1901,  and  over  44  c.  per  cwt.  in  1900. 

The  most  important  Customs  districts  into  which  cement 
i~  imported,  together  with  the  figures  for  the  year  ended 
June  1900,  are:— 

Lb. 

New  Tori 216,319,875 

San  Prancisco 192^66,401 

Baltimore 140,688,571 

New  « irlean- 73,630,098 

I  Mveston 57,366,34! 

Puget  Sound 55,124,95  I 

Philadelphia 37.790,587 

Savannah .i-.'.'iill .  162 

26,313,617 

ton  and  Charlestown 25,778,407 

Willamette 20.907,232 

Newport  News 17,920,561 

16,108,000 

Pensacola 4,483,372 

Hawaii 3.724VBO0 

St.  Lot  i- SU69,UH 

2,408,675 


There  are  considerable  differences  of  opinion  a- 
reason    why    the    imports   of   cement    from  Germ 
Belgium     so     largely     exceed    those    from    Great    lir 
According  to  the   representative  of  a  large   iiuporti 
the  tailing  off  in  the  sale  of   I'.ritisli    Portland  eeiin 
United  States,  which  took  place  some  live  or  -i\  \ 
was    partly   due   to    the    fact    that    Belgian  cements  n  iji 
quality   were  considerably   cheaper,  and    that    altlio 
German   cements  proved  so  much  more  satisfactory 
quality,  the    British   makers    were    unwilling  t<     in 
improvement  in  the  quality  of  their  product.     Also,  il  ,; 
the  last  few  years,  there  has  been   such  a  large  den 
British  cement  at  home  and  from  other   foreign   p. 
the  makers   have   been   able   to    obtain  a  higher  price    , 
where  than   in    the    United   States,   and   consequently  c 
have   not  eared    to   make  any    concession  to  the 
trade.     The   trade   in    British    cement   in    the    Kasl 
Western  States  is  at  present    vrry  unimportant,  bu 
Pacific  coast,  where  the  British  makers   have  the  ail 

of    very    low    freight    rates,    their    ncnt   is    „tj||   ,, 

considerable  quantities. 

An    American  cement  expert   considers   that    the 
replacement   of  British   by   German  cement  in  the  I 
States  is  due  to  the  superior  quality  of  the  latter,  alt   t 
some    brands   of    British    cement    have   recently    he   . 
improved    that    they   are    now    probably  equal   to 
German.     The    Belgian  cement  is    used   in   con 
its  low  price,  whilst   it  has    been    preferred   to  A 
cement,  notwithstanding  its  actual   inferiority  to  the  ir 
simply  because  it   is  an   imported  article.     In  tin 
of  this    cement   expert,    the    best   American    cem> 
superior    to    all    other    brands,    and     the    only 
why  any  cement  is  imported  are  (1)  that   thi 
product   has   uutil  recently   been    insufficient    in  qu  it; 
and   (2)   many   consumers    are    willing    to   pay  a     I 
price    for   an   imported    article   irrespective   of    it- 
merits. 

The  editor  of  the  Cement   and  Engineering  A  i 
that  German  cement   manufacturers  are   more  thor    ' 
represented  in  the  United  States,  and   make  greater   >r 
to  obtain  orders  in  the  interior  thau  do  the  British  u 
turers.     lie  also  states  that  the  Germans  obtained  a  t) 
foothold  in  the  United  States   for  their  cements 
their  lirst  introducing  cements  adulterated  with  2  pe  M 
or  less  of  gypsum,  which  controls  the  setting  of  tin 
and   for  this    reason    they    have   maintained  their 
among  certain  consumers. 

More  than  70  per  cent,  of  the  cement  manufaeti  I 
the  United  States  is  now  burned  in  rotary  kiln-;  Ihi 
are  more  economical  and   have  a  larger  output  It   I 
vertical  kilns,  whilst  the  product  is  at  least  equal  id  li: 
The  Dietzsch  kiln  has  a  capacity  of  75 — HO  barrels  i 
with  a  fuel  consumption  of  about  20  per  cenl 
of  cement    produced;  the   continuous   shaft    kiln. 
barrel.-;   per   day,    with  a   fuel  consumption  ol 
cent. ;  and  the'rotary  kiln,  120 — 160  barrels  penla  « 
a  consumption  of  solid  fuel  of  about  30  per  cent  T 
cost  of  labour  is  considerably  less  with  the  rotary  ki   I 
with  any  other  kind. 

The  notable  feature  of  modern  Amcri 
is  the  substitution,  wherever  possible,  of  machinery  i 
labour.     Crude  petroleum  and  natural  gas  ari 
large  extent  for  fuel,  and  the  latter  is  sometime! 
drive  the  engines.     In  some  cases  electric    pi 
for  driving  the   machinery  as  well  as  for  lighting  pi 
It  is  stated  that  in  the  best  arranged  works  thi 
not  once  moved  by  hand,  from  the  time  the  rock  l 
into  trucks  in  the  quarry  till  the  finished  ccm< 
ready  for  shipment. 

In  addition  to  Portland  cement,  large quantitii 
rock    cement    are    manufactured,   chiefly  iu    the 
Indiana   and  New  York.     In   1899   the  production 
cement  was  9,8t;s,179  barrels,  valued  at    1.814.7: 
the  amount  of  imported  Portland  cement 
and  that  of  domestic   Portland  cement,  5,658 
or  a  total  consumption  of  all  kinds  of  cemenl 
barrels, — A.  S. 
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X.— METALLURGY. 

MlMI.'M-     \\l>     PliKCIOUS     \lll\l-     l\     \... 

SOI  ill    W  u  ES. 
Bd.  of  Trade  .1  .,  July  1 1,  1901. 
ii-  following  particulars  relating  (o  (lie  mining  industn 
in  ew  South  Wales  have  been   received    :i   the    Board  o'f 
T  e  through  the  Agent- General   for  that  Colony.       The 
1  '«   thai  the   year   has  proved  a  successful  one. 
aggregate  value  of  the  mineral  products  to  tin  end     i 
mated  at   140,635,532/.     The  value  of  the  pro- 
ii   1900  was  6,570,820/  ,  a  net  increase  cif  413,262/. 
lied   with  the  previous  year.       The   following  arc 
the  iK  tails  in  the  report  :  — 
The  yield  for   1900   was  .".  fi,r.50  ozs.,  valued  at 
521/,  which  was  a  Falling  off  of   1.10,546  ozs.,  valued 
I/.,  as  compared  with  1899. 

I.  in!,  inn/  Znir.     The  net  value  produced  during 

was:    Silver,    2,604,117/.;    lead,    139,146/.;    and 

concentrates),  11,187/.      The   prices  ruling  for   silver 

a.l  during  the  greater  part    of  last  year  were  mainh 

of  the  increase. 

-The  yield  fo,-  1900  was  valued  at  42S,0:i6/.,  or 

i   excess   of   the   previous  year.       Operations  are 

i'ch    carried   on,  the    higher    value  of    the    metal 

i :ly  responsible 

-The  output  for  1900  was  valued  at  12U.932/.,  being 

;reater  than  for  1899. 
—  l'lie    total    quantity    produced     last     year     was 
tons,  valued    at    1,668,911/.;    being    the   largest 
tj   in  the  history  of  the  Slat,-.     As  compared  with  1899 
was  '.ilo,169  ton--. 
•  Output    1900.    126.213   tons,  valued  at    109,620/. 
of  last  year  a  number  of  additional  ovens  were  in 
■  of  erection. 

n  Shale. — During  1900  the  industry  was 
the  output  being  only  22,862  tons,  valued  at 
Since  the  opening  of  th,s  year  prospects  have 

■The  examination   by  the   Geological   Surveyor  of 

-sible  iron  ore  deposits  of  tin-  Slate  has  been 

l'his    investigation      shows      that     extensive 

■  iron  ore,  suitable  for   the  manufacture   of   steel, 

I    is  to  be  hoped   that  the  establishment  in  this 

I  t   works  on  a  large  scale  for  smelting  these  ores  will 

■»t|  be  accomplished. 

\i  13,146  tons  of  ironstone  for  flux,  valued  at  10,9  16/., 

ninated,  raiseil  during  the  past  year.     Oxide  of 

i     the  extent  of  313   tons,  valued  at  686/.,  was  also 

Bg  the  year.      This   finds   use   by  various  gas 

connection  with  their  operations. 

0\  t  minerals. — Minerals  valued  as  follows,  in  addition 

:   e  already   mentioned,  were  also   raised  during   the 

•:    :tr  :—  Alunite.   5,745/.;  antimony,  2.429.'. ;  bismuth, 

I     chromium,    11,827/.;    cobalt, "  1.590/. ;    lime    aud 

■  tie,    13,160/.;    platinum,    1,007/.;    sundry    minerals 

Aluminium  in  India. 

Imp.  Inst.  J.,  July  1901. 

which  were  a(  one  time  carried  on  by 
01  India,  such  as  silk  and  cotton  weaving,  iron- 
:.  and  wood  and  metal  working  have,  under  stress 
letition,  either  almost  disappeared  or  have  become 
lo  the  production  of  a  very  inferior  class  of  goods. 

I  -  uiciiy  this  -tate  of  things,  the  Indian  Govern- 

fo  for  some  time  been  endeavouring  to  resuscitate 

re  ministries,  and  recently  Mr.  Chatterton,  of  the 

School  of  Arts,  was  commissiouel   to  draw  up  a 

ing  especially  with  the    methods   to    be 

improving   the  native    manufactures.      This 

alum  has  now  been  published. 

example  of  the  work  that  can  be  done  in  fostering 

Mr.    Chatterton    quotes    the    success    which    has 

the  inauguration  of  the  aluminium  industry,  which 

"taut  feature  of  (he  Madras  School  of  Arts. 
Ujoiacture  'of  aluminium    goods   was   commenced 
-   "    ,iid  no  difficulty  was  experienced 


from  the  beginning  in  selling  the  goods  made,  the  value  of 
the  manufactures  sold  in  1898  being 80,000  rupee-;  in  1899 
tin.-  bad  increased  to  92,000  rupees,  while  in  1900  the  nun 

amounted  to  1,50, rupees.     Ii  was  hoped  .bat  the 

:i1"""""""  •- Is  made  would  supplant  to  a  considerahli 

extent  the  copper  and  brass  utensils  largely  importfd  into 
India,  but  the  effect  ha-  he,-,,  i„  displace  instead  the  tin  and 
hardware  imports,  while  foreign  Aluminium  manufactures 
have  he.-,,  practicnlli  kepi  out  of  the  country.  Ii  the 
demand  for  aluminium  goods  could  be  sufficiently  nereased, 
it  would  pay  to  manufacture  the  metal  in  India,  since  tl 
is  plenty  of  rich   on-  available,  and  water-power  is  cheap. 

I  he    manufacture  of   brass  and  copper  Is   is  also  hein.r 

[•taken  at  the  Madras  School,  but  at  |:n  .,i,i  these 
metals  are  of  secondary  interest.  The  most  important 
feature  of  the  work  of  the  school  is  the  encouragement 
given  to  private  enterprise.  Supplies  of  the  metal  are  «ent 
often  on  credit,  to  competent  workers  starting  in  business 
on  their  own  account,  the  Bchool  workshops  are  open  to 
th'ir  inspection,  and  new  designs  or  Improvements  in 
methods  are  communicated  to  them,  while  evev  facility  is 
afforded  in  obtaining  trained  assistants 

It  is  also  proposed  to  instal  some  European  looms  for 
weaving  the  finer  kinds  of  cloth.  This  will  involve  also 
dyeingand  printing,  and  it  is  hoped  that  in  a  short  time 
the  success  of  this  section  will  be  sufficient  to  justify  the 
appointment  of  an  expert  to  superintend  tht  se  branches. 

Mbbcurt  in  Tuscany  (Italy). 

Foreign  Office  Annual  Series,  No.  2637. 
The  output  of  Tuscan  mercury  in  the  pist  year  has  been 
considerable,  owing  to  the  operations  of  the  "Societadel 
Monte  Amiata,"  a  company  formed  in  1897  tr.  work    a  new 
discovery   of   cinnabar  at    Abbadia  San    Salvatore    in    the 
province  of  Grosseto.     There  are  onlv  two  other  mines  in 
Italy,  both   in   the  province  of  Grosseto,  the  well-known 
mine   of  (he  firm  of  Rosselli  a(   Siele.  and  (he  Sehwarzen- 
berg  mine  at   Cornacchio  ;  bolh  these  mines  produced  their 
normal  output  in  1900.      Tuscan  mercury  is  of  a  very  pure 
quality,  and  locally  is  said  to   be  in  every  respect   equal   to 
mercury  of  AJmaden.      Yet   on   the   London   market   the 
Spanish  article  enjoys  the  greater  favour,  and  realises  from 
2.s.  to  3s.  dd.  per  flask  of  75  lb.  more  than  Tuscan  mercury. 
If  the  contention  locally  made  is  correct,  there  would  seem 
to  be  no  valid  reason  for  (he  difference  in  price.     When  the 
industry  was  first  developed  in  Tuscany,  lack  of  experience 
no   doubt   left   something  to   be  desired  in  the  mineral  pro- 
duced, but  in  course  of  time  the  mines  have  been  fitted  with 
the    latest   mechanical   and   metallurgical   appliances,   and 
have   the   advantage   of  the   ablest   technical   supervision. 
Perhaps    (he    question    as    between    Spanish    and    Tuscan 
mercury  ne.-ds  to  be  looked  into  a  little  more  closelv  on  the 
Loudon  market.     Be   the  case  what  it   may,  about'  95   per 
cent,  of  the   Tuscan  mercury  is   taken  by"  Great    Britain. 
The  following  table  shows  the  exports  since  1891 


Year. 

Quantity. 

Value. 

Cwts. 

£ 

189) 

1(1,820 

1898 

5,115 

15,710 

1-03 

4,620 

11.7-!' 

[894 

6,605 

58,851 

1895 

1,300 

1890 

3,046 

28,133 

189J 

t2>516 

is:  is 

1,811 

13,948 

1899 

1  160 

1901) 

5,016 

56,001 

Average,  1891  99 

5,257 

48.846 

Platinum   imi  Copper  Pboductiox  or  l'i:u. 
(Russi  \). 

Foreign  Office  Mine.  Series,  No.  555. 

Platinum.— A  reference  to  (he  (able  will  show  that 
the  platinum  output  remains  stationary  of  late  years,  in 
spite  of  the  Ural  producing  96  per  cent,  of  the  world's 
supph . 
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Prices  are  unusually  high,  too.  not  less  than  -/.  16*.  per 
os.  |  g    nsl    It    ISs.  per  oz.  troy   in   189S,  while  the 

of  the  yield  of  the  metal  ranges  between  L6s.  ami 
1/.  to.  per  i>/..  troy.  Last  year's  ontpnt  of  174.S46  <vs. 
troy  was  less  than  that  of  1899,  191,173  oz.  troy,  when 
is  wen-  lower.  The  cause  is  evidently  the  absence  of 
new  discoveries  of  this  metal  in  the  Oral,  its  rone  oi 
distribution  being  very  limited.  Hitherto  platinum  has 
been  met  with  only  in  alluvial  form.  Enterprise  might 
further  develop  and  exploit  both  gold  and  platinum  in  the 
Ural,  the  absence  of  railways  not  being  of  Such  great 
importance,  these  products  being  well  able  to  bear  dear 
carriage.  The  reports  oi  the  activity  of  gold  and  platinum 
companies,  founded  by  foreigners  in  the  Ural,  present  for 
the   most  li  plorable  picture,  Bhares   falling    from 

60  to  90  per  cent.,  the  majority  of  these  concerns  giving  do 
dividends. 

The  new  Platinum  Industrial  Company,  which  bought 
up  a  group  of  the  most  productive  platinum  mines. 
counting  on  an  annual  yield  of  130  poods,  only  produced 

.--While,  in  the  l*th  century,  there  were   over  20 
per  smelting  works  in  the  Urai,  only  two  more  or  less 
considerable  now  survive,  a  third  being  about   to  close,  the 
supplies  of  ore  having  largely  declined. 

The  yield  has  increased  during  the  last  two  years  from 
'J..->4s  tons  in  1898  to  3,710  tons  in  1900,  due  to  the  verj 
high  prises  (at  present  '.'1/.  per  ton)  prevailing  of  late, 
which  have  breathed  temporary  life  into  a  fa-t-.le  u . 
industry,  i  her  B,064  ton-  of  copper  in  the  form  of.  bars 
and  unods  are  now  annually  imported  into  Kussia. 

I 'nil  Production  of  Platinum  mid  Copper,  1891-1900. 


\>'.IT. 

Quantity. 

Platinum. 

Cop 

per. 

'  >/.-.  troy. 

Poods. 

T,  us. 

1891 

268 

135.874 

171.000 

2,806 

1  Bl  •• 

279 

146,984 

1  s.'l.ilOO 

•2,1151 

1893 

311 

163,787 

171. 1 

2,808 

1-ai 

S18 

167,473 

1-15,000 

-.::;:> 

1895 

1  11,068 

151,000 

2,435 

1896 

301 

158    20 

167.000 

2,693 

1807 

315 

181.693 

lir.i.imo 

2,726 

192,225 

158, 

2,54* 

1899 

S6S 

191,172 

230,000 

3,710 

19CU 

332 

174,846 

230,000 

3,710 

Copper  Production  of  United  States,  America. 

Eng.  and  Mininy  J.,  June  15,  1901. 


Arizona 

California 



Michigan 

Montana 



Southern  States 



as  sulphate 




1899. 

1900. 

Tons  of  2,240  lb. 

Tons  of  2,240  lb. 

.-■  972 

51.520 

10,677 

13.232 

4,789 

3,484 

69,574 

61,387 

106,289 

113,599 

4,166 

8,261 

1,698 

3.0S8 

22J87 

9 

4,248 

5.051 

25X517 


L),;vw, 


The  following  table  shows  the  production,  imports, 
exports,  and  approximate  consumption  of  copper  in  the 
United  States  :  — 


Production,  as  above 

ni  all  forms 





Approximate  conso 


1899. 

',210  11, 
269.S17 

12.21s 

1900. 

Tuns  of  2.2HI  Hi. 
2682328 
16342 

801,7  IS 
111.873 

81 1,570 
157  169 

157,101 

The  marked  featutc  in  Ibis  table  is  the  large  inen 
exports.      In  the   ye  ir    19(10  the  c\p oris  wen 
of  the   total   production  of  the    I'niied    Stat.  -,  oi 
cent,    of  the    total    supply;    these    figures    compario  E 
43-0   and    :17  0     ■.  i   cent.,  respectively,  in    IS 
due    to    the    extraordinary   demand    for   copper   i 
during   a    considerable    part    of   the   year,   u  I 
demand  was  shown   in   the    United  States,  cspei 
i  eond  half  of  the  year. 

The  imports    of  copper    reported  were   in   variou 
chiefly    matte,    black     copper,    copper    bullion,  and 
material    smt    to    the  I'niied   Mates   to  he  refined. 
i  nports  were  from  Mexico  and  Canada    largely,  wl 
came    from    Chile    also.       There    were   some    impo 
Tasmania,,  the  Mount  l.y.ll  Company  in  that  i-laud     | 
arranged    for    the    refining    of   its   copper   thi 
period   dining   the  year  then       ire   some   ship 
from  London  for  the  same-  purpose.      The  sup 
of    American    copper    refining    works    are    now    s 
recognised. 

Cum  u   lie. '-it-  in    Ceiiko  in:   Pasco  (Per' 
Foreign  Office  Annual  Series,  No.  21 

Mi.    George    K.    Steel,   the   British   Consular  Ae] 
Cerro  de  l'asco,  reported  in  18'.)U  that  during  ll 
about   S00   Ions   of  ores,  containing   up  to    I      p  i 
copper,  were    sent     monthly   to    Oroya   and    < 
remittance  lo    ( 'alia o  for    shipment.     The   exporlai 
tinned  more  or  less  on  the  same  scale  in  1 8'.<1*.  but  I 
improvement  took    place   during    l'.IOO.      During  t 
about   12,000  tons   of  ores,  containing  from  30  to  It 
i  eat.  of  copper,  and   I, soil  tons  of   copper  matti 
about  50  percent,  of  copper,  were  sent  from  ■ 
to  tin    coast    for    exportation.     The  accessible  hi 
ores  are   now  exhausted,  or  nearly  so,  down   lo  tin  ., 
level,  but  the  quantity  of  low-grade  ore  varying  fri 
18  per  cent,  of  copper  is  said  to  be  unlimited. 

The   lower  workings   of  the   mines,  where   i 
expected  to  be  found,  arc  under  water,  and  for  man  ft 
the  question  of  draining  them  lias  lie,  n  undei 
but  the  work   has    not  yet   been   undertaken   si 
syndicate  formed  in    Lima    was  granted  a   con 
the    Peruvian  Government  on  October  26  last,  for  t    p 
pose  of    continuing   the    perforation   of    the    Rui   li 
drainage  tunnel,  the  construction  of  which  was 
more  than   20  years  ago.     The  work  doue  tin  i 
300  out  of  3,ooo  yards  to  be  pierced. 

The  fact  that  the  mass  of  ore  is  confined  within 
area  renders  it  possible  to  drain  the  mineB  with  on 
only. 

Cerro  de  Pasco  is  situated  at  a  distance  of  21  I 
Callao.     The  mineral  district  extends  over  a  di 
rounded  by  low  bills.     The  average  height  abi 
is  14,000  feet. 

The  extent  of  the  depression  is  about   2,22 
north  to  south   and   1,500  yards   from   east   to 
the  mass  of  ore   extends  over   2,000  yards   li 
south  and  about  1,100  yards  from  east    to  west, 
standing  the  fact  tint  the  district  lias  been  woti, 
260  years,    Kaimondi,   the   well-known    Italian 
and  geologist,  asserted  in   1885  that  this 
of  ore  had  barely  been   scratched,  and   lb 
been  corroborated  by  various  competent  mini):: 

The  mode   of   transport   to  Oroya,  tin 
Central  Kailway,  which  starts  from  Callao,  is 
of  burden,  and    very  cosily,  being  from  8/.  to  9/.  f 
although  the   distance   is  under  80  miles.    All  lb 
are    engaged   in  the  mining    industry  in  that  que  ' 
inn  i  anxious  to  sec  the  prolongation  of  the  I  ei 
to  Cerro  de  Pasco.      This  line  would  cosl  about  60  " 

Manhanese  Trade  oi    Bi 
Foreign  Office  Annual  Series,  No.  2623. 
The  dilhculties    under    which    ma 


have  hi  '■  lo  labour,  sinei    the  on 
Trans-Caucus  us.  have  not  impeded    the 
of  the  industry,  seeing  that   since  the  yi  u 
of  ore   from    this    country    has    in.  i 
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Tin1  augmentation  lms  been  brought  :il i  by  the 

that  Ins  existed  for  several  years  ;i;ist  in  European 

the  reduction   at   tlie  beginning  of   1899    by    the 

morn!  of  the  rale  of  transport  for  mangauese 

rein  Tchiaturi   to  the  trunk  line  at  Sharopan   from 

;  e.  pet  pood    (:-''■''•  to  ljrf.   per  36  lb.  avoir.)  and 

in,    market  value  of  manganese.     From   the 

the   end  of  the  year  1899,  1,517,688   ton-  of 

.  n  "ere  produced  by  the  mines  of  the  right  villages 

m  the  right  hank  of  the   river  Kvirilli,  and  758,283 

three  villages  situated  on  the  left  hank  of  the  same 

production  of  ore   was   in    1899,   when   the 
N  extracted  was  549,232  tons,  of  which  quantity 
villages  of  Ugvimcvi,  Shukruti,  Zedn  Ugani,  and 
■    fielded  88  percent.,  or  483,,'!."i4  tons. 

[ring  to  the    10  principal   miners  yielded 
191,613  tons,  as  near  as  possible  one-quarter  of  tie- 

ion. 
.umber  of  mines  worked  in  1895  was  181,  containing 
which  gradually    reached    129   in    1899    with 

net  the   introduction    of    machinery   or   improved 

uing  that  have  brought  about  the  increase  in 

It   the   fact    that   at    present    less    attention   is 

of  manganese,  and    to   separating  good 

In  some  instances  producers  do  not   clean 

i  all,  but  have  it    transported  to  the  railway  ill  the 

I  in  which  ii  is  procured  at  the  mines ;  others,  again, 

their  production  by  admixing   waste  of   previous 

th  their  freshly-mined  ore. 

if   manganese  ore  through  the   ports  of  Poti 

to  foreign  countries  and  shipments  to    Russia 

1  ■  increased  in  the  same  proportion  as  the  production 

it  1  5  years.     The  following  table  gives  figures 

ports  to  foreign  countries  and  shipments  to  Russia 

i  above-mentioned  two  ports  since  the  year  1885,  in 


Through  the  Pert  of 

Total. 

Batoum. 

Poti. 

Tons. 

Tons. 

Tons. 

18,702 

22,686 

41,397 

18,077 

35,073 

58,750 

10,004 

49,519 

511.523 

7,008 

12.073 

49,076 

11,255 

■14.235 

86,490 

10,896 

125,0% 

136,492 

5,323 

78,716 

B4,089 

7,166 

122,880 

129,835 

■■. 

113,640 

121,615 

n.'.isn 

1 17,832 

154,832 

:.  616 

186,242 

171,758 

K880 

158,080 

162,379 

mi.rsi 

198.714 

11,696 

2.".  1.7 12 

266,308 

88,726 

881,008 

403,734 

378,262 

420,179 

... 

808,837 

2,310,284 

2,514,121 

he  period  under  review  (1885—1900)  the  United 
ras  the  largest  importer  of  Russian  manganese. 
rv  having  taken  about  994,848   tons,  or  39  per 
e  whole  quantity  that  was  exported.     Holland 
1  s  per  cent.,   followed  by  France,   the 
America,  and  Belgium,  which  took  about 
cent.,  and,  lastly,  the  manufacturing  centres  of 
i  consumed  the  balance  of  the  shipments  made, 
lor   Russian    manganese  ore    in   the   United 
J  tiring   the  year9  given   above   fluctuated    con- 
falling  according  to  the  requirements  of 
is  the  demand  from  Germany  has  from 
J  increased  without  fluctuation.     Holland 
•j-nnier  of  manganese,  but  only  serves  as   a  point 
any,  which  in  1898—1900  imported  more 
-inesethan  the  United  Kingdom. 
«ted  figures  of  the  world's  exports  of  manganese 
at  about  700,000  tons  per  annum.     Russia's 
Hj  49  per  cent. 


Nickel  urn  Cobalt  in  New  Caledonia. 
Foreign  Office  Annual  Series,   Vo.  2626, 

During  the  last  y.ir  or  two,  gr<  at  impetus  has  bi  i 
to  the  mining  industry — in  fact  the  demand  for  nickel  and 
cobalt  cannot  be  met. 

The  United  States  lias  become  u  large  buyer  of  New 
Caledonian  nickel  ore,  several  cargoes  having  already  bi  I  D 
shipped,  and  60,000  tons  more  are  ordered  during  the  year 
1901. 

Existing  companies  are  fully  engaged,  and  consum 
Europe  find  it  necessary  to  take  up  mining  properties  in 
New  Caledonia  to  be  able  to  secure  the  nickel  ore  they 
require.  At  the  present  moment  several  important  British 
firms  have  their  agents  here  to  inspect  various  minine; 
properties,  and  to  study  the  question  of  erecting  smelting 
works  on  the  spot. 

Nickel  Factor?   it  Papenbcrg  o  Ems. 

Foreign  Office  Annual  Series,  No.  2628. 

The  nickel  factory  lure,  having  isiderably  enlarged  its 

works,  is  now  in  full  working  order.  Nearly  6,000  tons  of 
nickel  ore  were  imported  from  .New  (  laledonia  ;  and  in  view 
ot  its  present  prosperity  it  is  probable  that  the  factory  will 
be  still  further  enlarged. 

Lead  and  Copper  Mines  in  Italy. 
Foreign  Office  Annual  Series,  Xn.  2637. 

Some  important  mining  operations  in  lead  and  copper 
ores  have  recently  been  begun  at  Lanzi,  near  Catnpiglia,  in 
the  south  of  the  province  of  Pisa.  It  is  not  a  case  of  the 
discovery  of  new  ores,  for  these  mines  were  known  to  the 
Romans,  and  they  have  also  been  worked  during  the  present 
century.  But  the  valuable  nature  of  the  mines  has  only 
now  fully  come  to  light.  The  property,  which  is  some 
1,350  acres  in  extent,  was  recently  acquired  by  a  London 
syndicate,  and  is  now  owned  by  a  company  styled  "The 
Etruscan  Copper  Estates,  Limited." 

The  geological  conformation  of  the  estate  is  clay  slate, 
overlain  by  a  bed  of  marble  of  the  average  thickness*  of  400 
feet.  The  metallic  resources  of  the  property  consist  of  five 
fissure  lodes,  one  of  lead  ( sulphide  of  lead  and  zinc  blende) 
and  four  of  copper  (sulphides  of  copper).  Each  one  of  the 
lodes  is  over  100  feet  wide,  the  lead  lode  being  110  feet, 
and  one  of  the  copper  lodes  as  much  as  130  feet,  in  width. 
The  quantity  of  ore  available  must  be  enormous.  The  lead 
and  zinc  ore  is  now  being  raised  and  has  the  appearance  of 
being  rich  in  metal,  but  it  is  too  early  yet  to  give  an 
esiimate  of  the  metallic  contents  of  the  vein,  as  the  work 
so  far  has  only  progressed  to  a  short  depth.  In  the  copper 
lodes  work  is  to  be  carried  on  underneath  the  huge  Roman 
and  Italian  stopes,  which,  judging  from  the  ancient  slag, 
apparently  yielded  large  quantities  of  copper  aulphides. 
The  old  workings,  however,  only  proceeded  to  a  short 
depth.  When  these  mines  are  in  full  working  order  they 
may  become  an  important  factor  in  the  world's  metal 
supply. 

XII.— OILS,  Etc. 

i  Or.  Mills  at  Bremen  in  1900. 

Foreign  Office  Annual  Series,  No.  2628. 

The  sweet-oil  factory  was  considerably  enlarged,  pro- 
ducing cotton-seed  oil  likewise.  The  other  factories 
worked  up  uo  less  than  24,000  tons  of  seed,  and  did  a 
thriving  business  in  spite  of  the  prices  running  up  100  per 
cent.  A  new  factory  was  completed,  producing  palm  and 
cocoanut  oil. 

Soap  in  Pemea  (E.  Afbh  \). 

Foreign  Office  Annual  Series,  No.  2653. 
In  soap,  Germany  has  the  Pemba  market  entirely  to 
herself.  The  German  manufactured  soaps  sold  there  are  of 
two  kinds,  namely,  a  mottled  (blue  and  brown)  variety  and 
a  plain  brown  soap.  The  mottled  soap  is  put  on  the  market 
in  boxes  containing  six  bars  of  3  lb.  weight  each,  at  5s.  4</. 
per  box  ;  the  brown  soap  is  put  up  in  boxes  containing 
12  bars,  the  net  weight  of  box  and  contents  being  10  lb?, 
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which  are  s..l.l  at  2s.  Ail.  the  box.    The  Indian  traders 

those  soaps  to  due  natives  in  quantities  costing  from 

pwards.     The  brown  soap  sells  best  al  present.    The 

iul  transmit-  samples  of    those  German-made  soaps, 

have   been    sent    to   the   Associated   Chambers   of 

t  \>tnni 

XIII.— PIGMENTS,  r  i/n  />.  Bte. 

Copper  Coverings  fob  Railway  i  irriages. 
Ch.  of  Com.  ./..  .Irli/  1901. 
About   two  years  ago,  according   to  HandeCs  Museum, 
trials  were  instituted  for  the  first  time  to  make  use  of  thin 

erplates  for  coating  passenger  railway  carriages,  rho 
intention  was  thereby  to  avoid  the  customary  painting 
and    varnishing  of   the   outside.     The  carriage  concerned 

pnl  [n  use  by  the  New  fork  —  New  Haven- 
Hartford  Railroad,  which  had  been  induced  to  do  so 
bv  the  manager  of  their  waggon  works.  These  trials 
yielded  results  so  favourable  that  the  Erie  Hnilroad  caused 
■>:>  new  coaches  coated  vrith  copperplates  to  be  constructed 
for  their  stock  of  waggons.  The  copperplates  employed 
for  coating  the  Bides  lengthwise  lave  a  thickness  of  0*012, 
those  for  the  transverse  sides  of  0014,  and  those  for 
the  roof  of  0-051  English  inches.  The  copperplates  are 
fastened  to  the  wood  by  means  of  screws.  The  plates,  aftei 
having  been  fixed  to  the  coaches,  are  washed  with  a 
slightly  acid  solution,  by  means  of  which  the  surface 
becomes  oxidised.  This  results  in  a  uniform  colouring, 
which  would  not  be  the  case  if  the  colouring  were  effected 
by  atmospheric  oxidation.  A  light  layer  of  lacquer  is 
also  laid  on.  The  ]>rime  cost  is  greater  thau  that  of  the 
customary  coat  of  paint,  but  in  the  end  a  considerable  saving 
is  effected.  Hitherto  e  frequent  renewal  of  the  painting  was 
necessary,  whilst  the  copperplates  require  only  a  simple 
cleansing  and  now  and  then  a  brushing  over  with  lacquer, 
which  costs  little.  The  new  invention  is  already  in  use  on 
a  number  of  other  American  railway  -. 

Sienna  Kartiis,  Ochres,   \\r>  Umbers   \t  Leghorn. 
Foreign  Office  Annual  Scries,  No.  2fi:!T. 

The  important  Leghorn  industry  of  sienna  earths,  ochres, 
and  umbers  in  all  its  aspects  has  already  been  fully  re- 
ported upon  (this  Journal,  181(8,  508).  The  following 
table  -hows  the  export  of  these  pigments,  both  raw,  burnt, 
and  ground,  during  the  years  1894 — 1900,  with  the  average 
of  th,-  rears  189]  -99  :  — 


Year. 


Quantity. 


Tons. 

1891 

57!i 

Is:'.', 

SOS 

961) 

;s;,7 

1,063 

l-'.is 

1,985 

1,169 

Avoragi 


1,037 


Value. 


£ 
2,586 
4,032 
1,-Jlt 
4,702 
6,900 
9,419 
t.T05 

4,759 


Wasihni.  lii.tr.  in  Prmba  {K.  Africa). 

Foreign  Office  Annnul  Series,  No.  2653. 

There  i-  a  large  demand  in  Pemba  for  washing-blue,  of 
which  the  German-manufactured  article  is  the  only  kind 
-old  locally.  It  is  put  up  in  packets  containing  1  lb.  weight 
each;  the  wholesale  price  is.V.d.  per  packet.  Washing- 
blue,  as  in  the  ease  of  soap,  is  retailed  loca'ly  ill  small 
quantities  costing  from  ](/.  upwards.  The  G.-nu  <a  made 
blue  in  question  is  a  very  inferior  article,  as  even  the 
native-  perceive;  it  imparts  an  unpleasant  smell  to  the 
clothe-  w  ith  w  hich  it  is  used,  and  it  has  a  tendency  to  assume 
a  blackish  tint  after  the  clothes  have  been  dried.  It 
British  manufacturers  could  pnl  a  superior  blue  on  the 
1  Vnil,:i  market  at  as  low  a  price  as  is  charged  for  the  Get  man 
blue,  the  British  article  would  undoubtedly  oust  tin-  inf.  rior 
blue  at  present  -old  there.  Even  if  it  be  not  practicable 
foi  British  lirm-  to  manufacture  a  better  blue  at  as  low   a 


price  as  is  charged  by  the  German  makers  of  the  ar 
question,  the  ( 'onsul  believes  that  the  natives  would  lie 
less  he  willing  to  pay  a  somewhat  higherprice  foras 
article.  The  Consul  transmits  a  sample  packet 
German-manufactured  blue  sent  to  the  A 
Chambers  of  t  lommerce. 

Gum  Indi  sun  of  Persi  v. 
Foreign  Oflice  Annual  Si  tics,  .Ye.  SfiSl. 

11. M.  Consul-Genernl  at    Bushire  reports  that   t 

gum  industry  is  making  rapid  progress,  and  m 
become  an    important  item  in   the  export  trade  of  t 
Tragacanth  is  finding   much  favour  in  the  United  K 
;n  d  (iennany,  and  America  might  also  come  in  for 
The  industry,  however,  is  not  conducted  with   jnj 
or    method,  and   may  suddenly  die    if   the  colleeti  i 
exudations   is   not   mule   scientifically.     A    few   y, 
tragacanth  was   unknown   in  Persia,  and  only  the'  I 
shah   district  exported  that    item    viA    Bagdad.     I   , 
four   years  ago  both  Shirnz   and  Ispahan   came  foi  ■ 
contribute.     The  industry  in  the  province  of  Fur-  i 
be   capable  of  great   improvement,  and   vast 
full  of    the  tragacauth-produeing   plant  which  \n 
untouched    before    are    being    utilised.      The     i 
employed  in  the  collection  of  tragacanth  work  in  a    l 
manner,  causing  damage  to  the  plants,  to  sr.eh  an  ,   i 
to  render  the  same  field  unproductive  for  some 

come.     Though  the   tragacanth    fields    are   u c 

extensive,  they   cannot   withstand  this    mile--   ih 
Government    undertakes   their   supervision, 
industry  brings   iuto  the   country  nearly    40,01 
and     is     capable    of    extensive     development 
conducted. 

liKSIN     AND    lllRREtt     1 XPISTUI  I's    or    Till' 

Africa. 

Foreign  Office  Annual  Scries,  Imp.  Inst.  ,/.. 

More  careful  exploration  of  the  forests  hi 
discovery  that  the  white  copal  tree   exists  in 
quantities   in  the  southern  part  of  the  colony,  ami  |i 
lion  of  this  valuable  resin  has   already    comment 
great  demand  for  rubber  in  Europe  has  also  i 
search  after  trees   yielding  hitices,  and  man} 
been  examined,  hut  only  two  have  been  found 
viz.,  Landolphia  Kitkii  and  Mascarenhttsia 
foi mer  grows  in  the  outly  ing  parts  of  the  colonv.   il 
latter  only  occurs  south  of  l)ar-es-Salaam.     [I 
thought    that     the    best    rubber     could    he 
Ltindoiphiu  Jltirida,  hut    it  has   Intel)'  be<  n  I 
creeper  is    practically  worthless  in  this 
juice  of  the  wild  fig  tree  lias  on  several  occasi 
to  Europe  for  trial,  but  the  price  obtained 
transport.     All  attempts  to  cultivate  foreign  rubl   t 
have  so  far  failed,  owing  to  the  dryness  of  the 
Hevea    jlrnsiliensis    (Para     rubber)    has    beeipl 
repeatedly,  but   without   success.     Caslillon 
cornia  speciosa  and  Willmighbeia  have  also  b 
the  seeds  did  not  even  germinate.     3tit>n!.' 
planted  in  Tangu   in  1891,  aud  there  arc  ni 
in   that   district,   but  it  is  not   considered   li 
plantation  will  pay.     Another  plantation  of  tb 
been  laid  out    on  a  small  scale  at  Dondc-Haril 
is  expected  to  be  more  productive. 

The  exportation  of   trees   for  tanning   i 
yet    been    commenced,    but  it   is  known  thai 
catechu,    which    is    exported    so    largely    from    ! 
Burma,   exists  in  the  colony,  as   well  a9  .!■ 
PterocarpuA  erinacens,  and  the  mangrove. 

Another  Indian  plant,  Calotropil  on 
with;  this  yields  gutta-percha  of  a  good  qt 
root  bark  is  stated  to  possess  useful  medicin 
An  interesting  account  of  several  natural  dl 
tiie  colony,  and  of  the  native  methods  of  en 
is  given,  but  since  natural  dye-  are  now  onlj 
interest,  it  is  unnecessary  to  describe  these  pi 

The  medicinal  plants,  Siroplianthus  and 
occur  in  the  plains,  but    it   is   not  yet    !  i 
are  useful  species  or  not. 
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Balata  Rtjbbeb  in  Venezuela. 

Foreign  Office  Annual  Series,  No.2633. 

nsivc  u-.'  having  been  found  by  manufacturer* 

nyment  of  balatn  rubber,  the  prices  for  1900 

rated  coircspondingly  high,  and  a  great  impetus  was 

i,,    the    balnta    industry    in    the    Ciudaii    Bolivar 

,•  production   reached    1,203   tons.   a<   compared  wilh 
-..us    in    the    previous    year.      Other    circumstances 
Bred   this   industry,  vi;„  a  wet   season,  making 
,  i  ,vn  productive,  and  abundant  labour. 
i  prospects  for  the  year    1901    arc   not  so  favourable  : 
Dwer,  the    new  year    his    commenced    with   a 
-lit.  and  labour  generally  is  not  so  plentiful. 
rearer,  as  t he  rubber  trees  are  indiscriminately  cut 
>.\  the  collector-,  they  have  to  go  farther  anil  farther 
•    find  them.     The  crop  for  1901  is,  therefore,  likely 
-mailer. 

v/r-r.i.v.v/iVG,  leather,  glue, 

SIZE,  Etc. 

I  nwisi;  Materials  at  Hambckg  in  1900. 

Foreign  Ofli  e  Annual  Series,  No.  262S. 


Quantity. 

1800. 

1899. 

'ami  Jamaica 

logwood . . 

Cwts. 

S6S.000 

2  5,000 

S6.000 

132.000 
254,0  «< 
102,000 

2T.linil 
2  1  45,00(1 

Cwts. 
284,000 

2112, 1 

ilO.OOO 

160,000 

174,000 

157,000 

17,000 
1,340,000     • 

trade  in   dyewoods   last    year   suffered    from    the 

in   China   and    from    the    unfavourable    state    of 

in  South  and  Central   America,  which   had   a  bad 

ion  the  export  trade  in  textile  goods.     The   impor- 

o  Hamburg  of  logwood  were  larger  than  in  previous 

\  ml,  owing  to  the   unfavourable  conditions   of   the 

I  large  stocks  remained  on  hand  at   the  end  of  the 

t  is,  however,  feared  that  a  repetition  of   the  high 

•l.cd  for  some  sorts  of  logwood  in  1900  would  very 

live  the  efl'eet   of  driving  those  who  at  present  use 

"is  into  the  arms  of    the  artificial    dyestuff  maiiii- 

I ;,  as  these  latter  are   straining  every  effort   to  push 

I  of  alizarin  and  of  aniline  dyestnffs.    The  demand  for 

was  inconsiderable  last  year,  ami  the  arrivals 

■  re  less   than  during  recent  years.     Business 

i'|ivi  was  prejudiced  both  by  the   poor   harvest  and 

troubles  in  Colombia   and  in  Venezuela,  which 

and  restricted  the  demand   for   this   article. 

u   the   importations  of  myrobalans   is  notice- 

1 1c   being   at   present   the  cheapest    tanning 

Orted,   and   therefore   likely  to  find  increasing 

■'  i  the  future.     The  market    for   valonia  was   dull, 

spects  of  this  article  are    not   considered    very 

wood  was    in   good   demand    throughout  the 

ol   the  large  stock,  viz.,  300,000  cwt.,  on 

■ginning  of   1900,  there  was  a  dearth  early  in 

dy  for  this  article  in  the  Hamburg  market, 

arrivals  only  coming  in   slowly.     The  total 

a   HioO  were,  however,  considerable,  exceed- 

the  preceding  year  by  more  than  800,000  cwt. 

•;  piii t  of  the  year  the  market  slackened  down 

•  of  the  unfavourable  condition  cf  the  leather 

■  evident   that  the  general  consumption   of 

iterial  is  growing  in  Germany  from  year  to 

;   strong  protests    are    being  made  against    sub- 

'bracho  wood  to  an  import  duty  in  Germany. 


Gallic  Acid  1  kdustrt  of  <  'obsica. 

Foreign  Office  Annual  Series,  iVo.  2624. 

The  head  of  the  Agricultural  Department,  in  his  annual 
report,  again  draws  attention  to  the  reckless  destruction  of 
chestnut  tree-  which  is  going  on  in  order  to  provide 
material  for  the  manufacture  of  gallic  acid  at  the  factories 
:it  Barchetta  and  Fiuraalto,  and  he  strongly  urges  tint  steps 
should  be  taken  to  stop  it,  or  at  least  some  ci  utrol  should 
be  exercised  in  the  matter  by  the  authorities.  Disastrous 
consequences  are  predicted  should  ibis  indiscriminate 
hewing  down  of  young  and  old  trees  be  allowed  to  continue. 
The  fine  forests  of  chestnuts  at  Castagniccia  are  already, 
it  is  said,  in  part  destroyed,  and  if  not  checked  in  time, 
the  inhabitants  of  this  and  other  chestnut-bearing  dis- 
tricts, who,  it  seem-,  are  blind  to  flic  danger,  will  soon  be 
deprived  of  their  most  important  if  not  their  only  mean-  of 
Ihing. 

To  what  extent  the  manufacture  and  exportation  of 
gallic  acid  has  increased  of  late  years,  a  glance  at  the 
following  table  v,  ill  show  : — 

Tons  Cwts, 

1893 673  17 

1894 693  15 

1895 8,078  1 

189(1 22285  7 

1897 3,873  19 

1898 1,494  2 

1899 5,844  5 

Leather  Goods  in-  Egypt. 

rii.  of  Com.  J.,  .Tula  i9oi. 

According  to  the  Anstro-Hungarian  Chamber  of  Com- 
merce at  Alexandria,  imports  of  leather  and  skins  into 
Egypt,  which  had  greatly  increased  in  the  years  1898  and 
1899,  showed  a  still  more  considerable  progress  in  1900, 
when  their  value  reached  83,373  Egyptian  pounds.  The 
tanning  works  arc  also  increasing  their  activity  from  year 
to  year,  and  bring  now  considerable  quantities  to  market. 
From  this  it  appears  that  the  consumption  in  Egypt 
increases  in  large  proportions,  while  the  local  production 
of  shoes,  &c.  is  gaining  increasing  importance  In  spite 
of  the  large  native  production,  the  importation  of  ready- 
made  shoes  also  increases,  which  proves  that  the  general 
wearing  of  shoes  of  European  manufacture,  particularly 
during  recent  years,  has  met  with  increasing  favour  on  the 
part  of  the  native  population.  As  regards  the  importation 
of  leather  into  Egypt,  France  still  occupies  the  first  rank  ; 
but  it  has  sustained  sonic  loss  through  the  competition  in 
sole-leather.  Six  years  ago  Italy  began  to  import  this 
article,  and  now  there  is  a  large  sale  for  it  in  Egypt,  as  well 
as  for  skins  from  Buenos  Ay  re-,  which  are  imported  salted 
into  France  and  Italy,  where  they  are  tanned.  The  Italian 
sole-leather  is  sold  at  2'60  to  2  7n  t'r-.  per  kilo.,  the  French 
at  2.90  to  3.30  frs.  The  trade  much  prefers  the  leather 
from  the  female  animal  to  that  from  the  male,  and  that  the 
weight  proportionately  must  net  be  too  heavy  ;  ordinarily 
the  ten  skins  should  only  weigh  70  to  73  kilos.  The 
Egyptian  leather  importation  was  as  follows:  — 


ing  Country. 


England 

Germany 

Austro. Hungary 

Americ 

Belgium 

France  

Italy 

Russia 

Turkey  

Other  countries. 

Total ... 


1898. 

1899. 

Egyptian 

Egyptian 

Pounds. 

Pounds. 

8,794 

1,743 

5.174 

11.172 

7.7.'o 

C.22 

1,1112 

!IG1 

1,1)27 

19,6  tO 

22.2S5 

3.243 

171 

371 

17,5114 

19,670 

28 

749 

77.635 


70,1'!-. 


I  9 
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[(\mi;i   Kin  si. :  Case  under  Bivehs  Pollution 

\ri.   1876 

Imp.  Inst.  J.,  July  1901. 

In  the  case  of  the  Sevenoakt  Bora]  District  Council  r. 
Wliiimore.  R  question  of  great  importance  arose  as  to 
whether  the  effluent  from  a  tann<  ry  could  be  excluded  from 
its  sewage  system  by  a  rural  district  council  ou  the 
ground  that  it  caused  a  nuisance.  Section  7  of  the  above 
Act  provides  that  every  sanitary  authority  shall  give 
facilities  for  enabling  manufacturers  to  carry  the  liquids 
from  'heir  factories  into  the  Bewers,  provided  that  no  such 
authority  shall  he  compelled  to  admit  into  their  -ewers  an\ 
liquid  which  would  prejudicially  affect  the  sewers,  or  the 
disposal  by  sale,  application  to  land,  or  otherwise  of  the 
sewage  or  which  from  its  temperature  nr  otherwise  would 
be  injurious  from  a  sanitary  point  of  view.  The  plaintiff 
was  the  sanitary  authority  tot  the  parish  of  Edenhridge  in 
Kent,  and  the  defendants  were  the  owners  id'  a  tannery  in 
the  parish.  The  tannery  had  been  in  existence  some  200 
rears,  and  op  to  1  ^ 7 »>  drained  into  the  river  Eden.  After 
the  passing  of  the  Public  Health  Act,  1875,  the  tannery 
owners  were  required  to  substitute  a  closed  drain  for  au 
open  drain,  which  was  done.  In  1879  the  sanitary  authority 
took  some  land  on  which  the  sewage  was  deposited.  This 
was  not  satisfactory,  and  in  18SG  a  new  system  was  adopted, 
and  a  sewage  farm  of  about  7.'  acres  was  instituted,  of  which 
,  ere  used  for  purification.  The  defendants  were 
called  upon  to  erect  tanks  on  their  premises  in  which  the 
effluent   fiour  their  work-  might  settle  before  being  pumped 


on  to  the  sewage   farm.     This  they  did  at  some  g] 
Complaints  were  made,  and  in  1890  a  Local  Govei 
Board  inspector  recommended  alterations  in  the  wot 
the   sewage  farm,    which    were    not    effected.     Othe 
plaints   were  made  from   time  to  time,  and  eventua 
Rural  District  Council  called  upon  the  defendants  to 
their  connection  on   the   ground   that  their  effluent 
diciallv  affected  the  sewers  withiu  section  7  of  the  alio 
The  defendants  refused  to  do  so,  and  thereupon  the  I 
brought    the    action    to     restrain    the    defendants 
permitting    effluents  from   their   tannery  to  flow   ii 
plaintiff's  sewers,    on    the     ground    that    they    cans 
effluent   from    the    plaintiff's    sewers    to    be   a    oi  i 
and  also  on  the    ground  that  they  prejudicial! 
application  to  land  of   the   sewage  within    section  7 
above  Act.      flic   defendants    contended  that   tie 
was  caused    by  the   inefficiency  and   unskilful  man,  i 
of  the   sewage   farm,   nud    that  tannery  effluent! 
capable  of  bacterial  treatment  as  sewage.     A    great 
expeit    evidence    was    called,    and    eventually    .Mr 
Matliew  found   in  favour  of  the  defendants,  on  th.  j 
that    the    sewage   farm   was   ineffective   been 
sewage  formed  on  it,  which  found  their  way  in  hot  a 
through    cracks    into    the     river.       The    (cart    of   | 
affirmed  this  decision,  and  the  Master  of  the  Bolls  ■ 
it  was    said   by    the   plaintiffs    that    the    effluent    ft 
tannery  killed  the   microbes    which  would   get  ric  i 
impurities    in   the  sewage,  ami  by  the   defendants 
microbes  were  killed  by  the  bad  working  of  the  fan 
judge   iii    the  court  below    had    found    in  the  del  .., 
favour,  ami  it  was  impossible  to  say  that  he  v 


XV.— MANURES,  Etc. 
Nitrate  of  Soda. 
Shipments,  Consumption,  Stocks,  and  Prices  from  1894  to  1901. 


Shipments  li-om  South  American  Ports  to  all  parts  for  the  six  months 

ending  30th  June. 
Shipments  from  South  American  Ports  to  all  parts  for  the  18  months 

ending  80th  June. 

Afloat  for  Europe  on30th  June 

st'.eks  in  United  Kingdom  port*  :  — 


Liverpool 
London.. 
Outports 


1891. 


Tons. 
2,000 
2,700 
2.300 


1897. 


1900. 


1901. 


Tons.  Tons. 

10,000 

4.9110  3,500 

7,400  9,500 


Tons. 
3,11110 
2,6110 
0,500 


Mocks  in  Cent  menial  ports  on  80th  June 

Consumption  in  United  Kingdom  for  thesis  months  ending  30th  June  .. 

i  Miitinent  for  the  six  months  ending 30th  June 

United  Kingdom  for  the  112  months  ending  3Uth  June. .. 

Continent  for  ihe  12  months  ending 30th  Jane 

United  States  tor  the  12  months  ending  3<ith  June 

ei her  Countries  for  the  12  months  ending SOth  June.... 

flu   WbrWfortbe  12  months  ending  30th  June 

Visible  supply  en  30th  June  (including  Ihe  Quantity  afloat  for  Europe, 

1            Kingdom  and  Continent). 
Price  on  SOth  June per  Cwt. 


1894. 


Tons. 

Iiiii.iiiio 


1,000,400 

22li,000 


25,000 
85,000 
,-,n  ),(>(.() 
114,000 
734,000 
11x1,1100 

948,000 

2.T5.1 

9j.  iv. 


1897. 


Tons. 
3(5(1.000 

972,000 

175,000 


17,500 


104,500 

7(1,000 

f.29,000 

100,000 

!  821,000 

100,000 

10,000 

1,031,000 

2:i7,000 

Is.  Hd. 


1900. 


Tens. 
582JW0 

1,381,000 

190,000 


23,000 


77,11110 
'.12.000 
756.000 
120,0110 
1,026,000 
170,0(10 

28, I 

3  I 

20s.i)i.i) 

8s.  Od. 


Nitrate  of  Soda  Report. 
W.  Montgomery  ami  <  '<>. 

In  October  last  an  official  declaration  was  made  that 
the  long-looked  for  combination  for  the  regulation  of 
production  was  completed — an  agreement  which  dad  s 
from  1st  April  last,  but  which  became  effective  at  the 
opening  of  the  year,  inasmuch  as,  by  its  terms,  nitrate 
produced  during  the  first  three  months  i  f  the  year  could 
not  be  shipped  before  April.  Early  in  May  a  further 
..live  to  buying  was  eiven  by  the  declaration  id  the 
Nitrate  Committee  in  Iquique  thai  the  maximum  ship- 
ment- for  the  nine  month-  ending  .'11-t  December  would 
be    only     7.'i     per    cent,     of    the    quota    permitted    under 


combination    agreement   for  the    twelve    motitl 
:;  1  st  March  next. 

By    virtue   of  this  declaration   tie.'   trad 
sum    up   the   probable    position    at    the 
with  tolerable    accuracy,  the  three  prini 
uncertainty  being — 

(a.)  The  cohesi otherwise  of  the  producer 

(/1.)  The    consumption     from     now    to     the' 

December, 
(c.)  The    possibility  that    some    of  th. 

nun  nit   he  disposed  or   able    to   produce  tl 
in  which  case    their  neighbours   are,  I 
terms,  debarred  from  making  good  tic 
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f  the  first  uncertainty,  fears  as  to   the  cohesion  of  tlie 
ucert  have  disappeared,  the  best    guarantee  of  their 
fulness  lo  themselves  and  to  the  public   alike  being 
itisl'acton    results  already  attained.     Of  the    second, 
is   no  ground    for   doubting    that    the    consumption 
lihenext   six   months   will  lie   equal   to   that   oi    last 
\-  to   the  third,  it  is   probable   that   the    maximum 
■r  cent,  will  m>l  be  shipped. 
ii-i  the  improvement  in   values  may  not  be  coi 
they  will,  nevertheless,   be  in   sympathy 
roducers  in  their  efforts  to  work    their   business  at    a 
.iilir  mi  many  years  of  nin  toil.      It  -till   remains  for 
-   tn   find    out    the    precise  figure    which   will 
lly    affect    consumptive     demand — but  of    this 
will  be  known  at   the  close  of  the  first  combination 

ived  consumption  hails  principally  from 
my,  Belgium,  and  the  Mediterranean  ports.  It,  is 
tant  to  observe  the  steady  growth  of  consumption 
upuratively  new  markets  in  the  Mediterranean,  ami 
■i,  in  conjunction  with  the  ever-increasing  demand  in 
ailed  States,  must  be  encouraging  to  the  producers, 
is  likely  that  ere  the  five  years'  combination  has 
d,  the  demand   will  bs  such  as  to  tax   the   resources 

producers  to  the  utmost  to  supply  the  article. 
me,  production  for  the  past  six  months  has  fallen 
the  extent  of  7J.000  tons. 

hi  the  United  Kingdom,  at  83,000  tons  againsl 

t. ins,  show  a  falling  off  to  the  extent  of  about 
nut  probably  this  would  not  have  been  the 
ad  more  suitable  weather  prevailed.  If  more  rain 
:  n  during  the  past  two  months,  there  would  have 
itedly  been  a  much  more  active  demand.  Deliveries 
United  States  for  the  half  year  -how  an  increase  of 
cent.,  101,000  tons  against  75,000  tons, 
demand  fur  refined  quality  has  been  well  maintained 
bout  the  season  at  from  \\d.  to  3d.  per  cwt.  over 
•ice  of  ordinary,  the  closing  value  to-day  being 
I  '.  to  9i.  -tV.  per  cwt.  as  in  position.  To-day's 
supply  amounts  to  332,000  tons  against  298,000 
st  year. 

■  iption  of  the  world  for  the  past  three  years 
!:  as  follows  : — 


— 

1899. 

1900. 

1901. 

Tons. 
981,000 
131,000 
133,000 

25,000 

Tons. 

1,02 ;. 

186,00 
1711,1)1111 
28,000 

Tons. 

[  M2 

126, 

•J 

1  1. 

«nls  for  the 
crioils  have  been  . . . 

1,260,000 
1,373,000 

1,330,000 
1,351,000 

I,:;-:'. in  hi 
l.M.J.limi 

.ie  of  Soda  at  Hamburg  in  1900. 
Foreiyn  Office  Annual  Series,  No.  2628. 
i">rtatioiis   of  nitrate   in    19UO  were   smaller  than  in 
'filing  year,  viz.  : — 


Tu- 


ingdom 


.1 

'    Hamburg. 


Quantity. 


1900. 


Tons. 

134,000 


1.127. 

435,000 


1S99. 


Tons. 

1,1137,000 
124,000 


1.1M.000 
505,000 


se  in  the  total  importations  is  accounted  for 

off  of  69,900  tons   in   the  import    trade  to 

■     The  figure  for  1S99  had  b^en,  however. 

"ally  high,  and   it  had  not  been   expected   that   it 

lain  be  attained  last   year.     The  stock  on   hand  at 

of  December   1900,"  together   with   cargoes   still 


afloat,  was  larger  by  70,000  tons  than  that  of  I  899  .   s.i  tbat 

there  will,  at  all  events,  be  plies  dming  the 

first  part  ,.f  the  present  year.     The  conclusion  of  an  agree- 
ment amongst  nitrate  producers  will,  it  is  thought,  prove  t.. 
be  a  sound  measure,  and  create  a   stable  condition  oi  the 
market  for  some  time  to  come,     The  present  nitrate  pi 
bear  a  fair   profit   to    producers;   SO    th 
Parity  isnow   likerj    to  -  t  in, -which,  it  is  trusted,  will 
alike  satisfactory  to  consumers  and  prod 

The  trade  in  refined  nitrate,  which  pursued  a  steady  course 
during  the  greater  part  of  the  year  1900,  was,  towards  the 
end.  influenced  by  the  tact  'that  the  United  States  of 
rica  came  forward  as  a  large  purchaser,  a  considerable 
■  ing  the  consequence.  It  is  now  feared  here 
that  a- the  supply  of  refined  nitrate  in  Chile  is  compara- 
tively small,  European  consumers  will  have  to  rc-triet  their 
purchases  of  this  article. 

Utilisation  or  Fish  W\sn.  in  Canada. 

According  to  the  Monetary  Times  of  Toronto  of 
24th  May,  the  British  Columbia  Fish  Glue  and  ihl 
Company,  of  Vancouver,  has  erected  works  on  Howe 
d,  and  are  engaged  in  making  glue,  lish  oil,  and 
fertilisers  out  of  refuse,  fish,  and  fish  offal.  The  fertiliser 
is  already  contracted  for  by  a  Honolulu  firm— all  tbat 
be  turned  out.  The  fish  .  i  1  is  said  to  be  a  tine  sample, 
and  the  output   already   sold   ahead.     Such  glue   as    this   i> 

used    by    1 kbinders,   by    hatters,    by   piano   makers,   by 

printers,  and  furniture  manufacturers. 

Artificial  Manures  at  IIambuiii;  in  1900. 
Foreiijn  Office  Annual  Series,  No.  2628. 
Both  for  phosphate  importers  and  for  producers  the  past 
year  was  disappointing.  The  demand  on  the  part  of  manu- 
facturers, whose  needs  were  covered  by  existing  contracts, 
was  only  a  limited  one;  and  this  circumstance,  together 
with  high  rates  of  freight  and  of  wages,  had  a  depressing 
effect  upon  business  and  caused  several  mines  to  lie  closed 
down  in  order  to  await  an  improvement  in  the  European 
markets.  Importations  of  raw  animal  phosphates  to 
Hamburg  in  1900  amounted  to  ouly  106,225  tons,  as  again-t 
168,838  tons  in  1S99.  Bone  and  bone-ash  were  ouly 
handled  in  i900  in  small  quantities,  and  at  lower  prices 
than  in  the  previous  year;  business  in  fish  guano  was  also 
less  profitable  than  anticipated.  With  regard  to  sulphate 
of  ammonia,  it  is  stated  that  the  import  trade  in  this  article 
is  diminishing,  the  demand  being  now  largely,  and  in  an 
increasing  degree,  covered  by  German  production.  Bone 
dust  was  imported  again  last  year  in  considerable  quanti- 
ties: but  the  quality  of  some  consiguments  is  said  to  have 
given  grounds  for  dissatisfaction,  and  prices  were,  on  the 
whole,  lower  than  in  1899. 

X  VI— SUGAR. 

The  Utilisation  of  Beet-Sugar  Wastb. 

Imp.  Inst.  J.,  Jul;/  1901. 

Some  useful  information  relative  to  the  utilisation  of  the 
heads  and  leaven  which  are  removed  from  the  beetroot  at 
the  time  of  harvesting  is  contained  in  a  recent  report  from 
the  United  States  Consul  at  Magdeburg.  If  the  leaves  arc- 
allowed  to  remain  on  the  ground  after  harvest,  they  make 
a  good  fertiliser  for  future  crops  of  beet. 

Their  nutritive  value  lias  long  been  recognised  and 
many  experiments  have  been  made  with  a  view  to 
preparing  an  easily  digestible  fodder  from  them.  Some 
kind  of  preliminary  treatment  is  necessary  because  of  the 
large  quantity  of  earthy  matter  present.  Only  a  small 
proportion  of  the  material  can  be  used  while  in  a  fresh 
condition,  as  the  greater  part  becomes  spoilt  by  exposure 
to  the  weather  ;  and  a  further  objectionable  feature  is  the 
amount  of  soluble  salts  of  oxalic  acid  present  in  the  leaves, 
the  latter  being  the  most  serious,  as  the  effect  of  this 
poison  upon  animals  fed  on  the  leaves  is  to  produce  severe 
purging,  and,  after  continued  use,  fractures  of  the  bones. 
An  attempt  has  been  made  to  render  the  oxalic  acid 
harmless  by  making  it  insoluble,  by  the  addition  of  carbonate 
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nt  lime  lo  the  food  or  by  scattering  it  among  the  leaves  at 
ibe  time  of  storing.     This  treatment  can  only  be  recom- 
mended in  easel  of  scarcity  of  fodder,  as  tin-  large  quantity 
arthy   impurities   already   mixed    with   the   leaves    is 
j  increased. 

A  in.. re  satisfactory  si  lution  of  the  problem  is  supplied 

!>\  a  German  farmer,  who  claims  that  he  is  able  to  cleanse 

the   beet-heads   and   leaves   from  earth  and   dirt,  and  to 

-i  completely  destroy  the  oxalic  acid  without  it.  any 

«ay  injuring  the  sugar  present  in  the  food-stuff. 

The  bye-products  are  left  on  the  field  for  about  10  daj  -. 
during  which  time  the  lops  and  leaves  wither,  and  lose 
from  BO  to  BS  per  cent,  of  the  water  they  contain.  A  large 
quantity  of  the  earthy  matter  may  then  be  mechanically 
separated  from  them.  The  material  is  then  put  into 
revolving  drums  fitted  with  sieves  through  which  a  current 
of  hot  air  is  allowed  to  pass;  the  particles  of  earth  and 
sand  are  thus  dried  and  separated,  and  the  oxalic  acid  is 
almost  completely  decomposed.  The  temperature  of  tin- 
hot  a.:  is  so  regulated  thai  ar  contained 
in  the  head-  is  incurred.  The  materia!  is  now  sliced  and 
the  drying  completed  at  a  lower  temperature.  This  order 
of  procedure  is  very  important,  as  the  heads  and  leafy 
pan-  it  have  a  totally  different  construction  to 
the  leaves,  and  if  the  food  stuff  was  dried 
and  tin-  slicing  omitted,  the  leaves  would  become  burnt 
before  the  other  portions  were  completely  dried.  Moreover, 
if  the  material  were  sliced  hut  not  dried  by  the  above 
method,  a  sticky  mass  would  result,  which  would  be  very 
difficult  to  dry. 

The  food,  which  is  now  ready  for  storing,  contain- 
14  per  cent,  of  -ugar.  Jt  has  an  admirable  appearance 
and  can  be  pic -creed  for  a  long  time. 

St  e  u;  Indusi  i;v  of  Spain. 
Foreign  Office  Annual  Series,  An.  2636. 
The  sugar  industry  in  Spain  is  threatened  with  stagnation, 
owing  to  excess  of  production.  Last  year  more  than 
lin, Him  tons  were  produced,  which  quantity  exceeds 
the  demands  of  national  consumption.  The  manufacturers 
are  consequently  engaged  in  forming  a  syndicate  to 
regulate  production,  fix  current  prices,  and  find  new 
markets. 

Potato  Pkodt/cts  in  German*  in   190U. 

Foreign  Office  Misc.  Series,  No.  2628. 

The  chief  cause  of  the  stagnation  in  the  German  markets 
for  these  products  i-  said  to  have  been  the  abnormally  large 
pntato  crop  in  Holland,  and  the  fact  that  in  Germany  the 
estimate  of  this  abundance  had  been  taken  at  far  too  low  a 
figure.  The  opinion  in  Germany  is  now,  that  the  only  way 
for  German  manufacturers  and  merchants  to  meet  Dutch 
competition  is  for  the  former  to  work  together  much  more 
closely  than  hitherto.  The  dextrin  and  grape  sugar  fac- 
tories in  tin-  country,  on  the  other  hand,  are  said  to  have 
done  a  good  business  last  year;  but,  whilst  the  exportations 
of  dextrin  kept  up  lo  the  same  figure  as  in  1899,  those  of 
grape  sugar  experienced  a  slight  falling  off.  The  recent 
unfavourable  experiences  iu  England,  resulting  from  the 
of  inferior  qualities  of  glucose  for  beer  brewing,  are 
regarded  hen-  as  likely  to  cause  an  increased  demand  in 
future  for  superior  qualities,  which  the  Consul  states  are 
manufactured  chiefly  in  Germany. 

The  exportations  of  the   leading  potato   products   from 

Germany   during  the   10   months,   January  to  October,  of 

i.  of  the  last  three  years,  were  respectively  as  follows  : — 


Quantity. 

1898. 

1899. 

1900. 

Potato  Hi 

Cwts. 
]  14,000 

20,000 

Cwta, 

544*000 
161,000 

21,300 

lli,7uo 

C«  fcs. 

.  ,,iii  ii 
165 

:i, 

1 0.1  HID 



1  H  t\    i>\    Si  cm:    vm>  til.i  I  084  . 
Chem.  and  Druggist,  July  6,  1901. 

In  the  House  of  Commons  on  2nd  July,  in  Committi 
the  Finance  Bill  on  Clause  5,  which  deals  with  the  dm 
glucose,  saccharin,  and  iuvert  sugar,  the  Chancellor  ol 
F.xchcquer  in, .veil  an  nmeudment  providing  that  the 
should  be  paid  as  from  1 1th  June  1901,  instead  of  1st , 
a-  mentioned  in  the  Bill.  The  amendment  was  ngrc 
The  Chancellor  also  moved  an  amendment 
[Excise  duty  on  glucose  from  Is.  St/,  to  2s.  9rf,  pare* 
the  solid  article,  and  2  v.  on  the  liquid.  After  a  -hurt  di 
the  Committee  divided,  and  the  amendment  was  cturii 
207  i"'cs  to  131. 

XVII—  BREWING,  WINES,  SPIRITS 

Artificial  Wines  in  Germany. 

Foreign  Office  Misc.  Series,  No.  559. 

A  linn  at  Waudsbeck  (Hol-teiu)  arc  preparing  a  bet 
from    malt    with   addition    of  cane    sugar   and 
they  call  "  ruulton  wine." 

This  wine  was  tested  at  the  Boyal  School  of   llortici 
and     Wine    Culture    at    Geisenheim    with    the    foil,  i 
result  : — 

"The  samples  of  '  Maltou'  Tokayei  and  '  Malum'  - 
when    tasted,  showed   a  striking   peculiarity  c 
grape  wines,  as  regards  taste  and  smell,  which  showed 
to  be   imitation   wines.     The  cheap  sort- of  wi 
at  about  the  same    price  as  the  ;  maltou  '  win. 
to  them  iu  nature  and  purity  of  taste." 

The   Scientific    Deputation   for  Medicine  in  the  Kit 
of  Prussia   have   not    regarded  this  sort  of  wil 
injurious   to  health,  and  have,  therefore,  not  prohibit  i 
sale,  but  desire  that  the  name  of  "  malt  wine,™  at 
that  of  "  maltou  wine  "  be  used. 


XVIII.  A.—FO(Jl)S. 
The  Purity  ok  Uuttkb. 


Standard,  July  8,  1901. 

Mr.  Hanbury.  M.P.,  President  of  the  Board  of 
and  Mr.  II.  C.  Plunkett,  Vice-President  of  the 
of  Agriculture  and  other  Industries  and  Technical  Ii  ■ 
tion   for   Ireland,   have   appointed    a   joint     I1 
Committee  to  inquire  and  report  as  to  what  regulati 
any,  may  with  advantage   be  made  under  Section  4     I 
Sale  of  Food  and  Drugs  Acts,  1899,  for  deterruiiiim  I' 
deficiency  iu  any  of  the  normal   constituents  of  but 
what  addition  of  extraneous  matter,  or  proportion  of  il 
in  any-  sample  of  butter  shall,  for  the  purpose  of  thi 
Food  and  Drugs  Acts,  raise  a  presumptioc,  until  tli  > 
trary  is  proved,  that  the  butter  is  not  genuine. 

Food  Presi  r\  itivks Continental  Keoclaii  • 

Bull.  U.S.  Dept.  of  Agriculture 

Prohibition    of    the  use  of   chemical   preservative    U 
aniline   dyestuffs  as  colouring  agents  for  liq'i 
universal,  whilst  the  employment  of  all  foreign  col 
matter  is  often  prohibited.     The   use  of  chei 
vatives  and  foreign  colouring  matter  with  I 
prohibited.     The  sale  of  foods  containing  saccharin 
and  similar  preparations  is  prohibited  in  Id  I, 
Germany,   Italy,  and   Roumania.     The   imparl 
charin,   except   for   medicinal    use   and   uml. 
conditions,   is    prohibited   by    Belgium 
countries   permit   the    dyeing   of   confections    at  I 
articles  which  are  themselves  colourless,  but  are  cu-n 
coloured  artificially.   Belgium  permit-  mustard 
artificially  when  properly  labelled.     Salicylic  acid  an 
acid  have  been  used  so  much  more  commonly  than 
preservatives  that  legislation  is  usually  directed 
whilst  local  bodies  often  extend  the   prohibitions  to A 
acid  and  other  substances  as  they  come  into  IU 
of  foods  containing    preservatives  is  prohibited  IB 
France,   Hungary,  and  Koumania,  and  that  of  be' 


1901.) 
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uning  (Mi  servatives  in  Belgium,  Germany,  aud  Switzer- 
The  addition  of  salicylic  acid  to  food  is  prohibited  in 

e.  Holland  docs  not  permit  the  sale  of  lieer  con- 
is  silievlie  acid,  and  Spain  forbids  its  addition  to  wine. 

permits  the  addition  of  0'2  per  cent,  of  boric  acid  to 
r.  but  forbids  the  use  of  other  preservatives. 

I'm  i  i    Preserv  n  tow. 
Imp.  Inst.  J.,  July  1901. 

Technical  Kducation  t  onimittce  of  the  K<  nt  I 

;  li:ive  issued  the  results  of  further  investigations  I >_\ 

'rincipal  of  the   South  ICastern    Agricultural   College, 

Kent  (County  Councils  of  Kent  and  Surrey),  on  the 

lit  preservation.     In  the  course  of  his  report, 

sot    Hall  staie*   that  while  the  bottling  of  fruit  on  a 

sily  done  and  might  well  be  part  of  the 

si  every  household,  it  cannot  be  taken  up  by  the 

hi  a  large  seale,  least  of  all  as  an  occasion! 

ping   with  a  year  of  glut.     The  plant  required 

i  staff  of   workers   would  be  expensive,  unless  they 

employed  during  more  than  the  brii  f  fruit  - 

i  .fruit-bottling  must  be  regarded  as  much  the  same 

iistry   as   jam-making,  and   there   is    plenty    of 

nee  in  Kent  that  the  fruit-grower  should  not  attempt 

as  an   adjunct   to  his  own  business."     On  the 

of  fruit  drying,  referring  to  an  experiment   with  the 

Evaporator,   which    was   carried   out   by    the 

horticultural  Society  in  their  ( 'hiswick  garden,  during 

i(  Mason  of    18'J1,    he   writes:     "The   experiments 

ouccrned   with   apples    and   piums,   the  only 

I  roWD  on  a  large  scale  in  this  country  that  are  suitable 

ng.     As  regards  apples,  no  difficulty  was  found  in 

:    cut  a  satisfactory  product,  particularly   wifh  certain 

i'  apples.     The  finished  article  did  not,  however,  pay 

labour  and  fuel  required Ys  regards 

lyal   Horticultural  Society's  experiments  show 
ordinary  English  market  plum    decs   not   dry   satis- 
l    .being  too  thin-skinned  and  juicy."     The  Technical 
ommittee  of  the  County  Council  observes  : — 
n  that  the  report,  so  far  as  it  refers  to  fruit- 
i  is  not  Mid,  as  to  justify  us  in  initiating  any  scheme 
n   iclion  in  that  industry.      We  propose,  therefore,  for 
.nt  to  await  the  result  of  the  experimental  efforts  of 
r|  n  that  direction.     With    respect,   however,   to  the 
of   fruit-bottling,    we    are   considering    the    host 
li  of  providing  suitable  instruction,  either  by  utilising 
staff  of  teachers   in  domestic  cookery  or  other- 
lliese   systems   of    dealing    with    perishable   food 
w   must  not  be  confused  with  the  important  industries 
d  with  the  cold  storage  and  consequent  temporary 
*l  tion  of  such  commodities.     The  experiments  con- 
it  Messrs.  Hall's  engineering  works  at  Dartford 
n  what  eases  mature  fruit  could  be  retarded  in  its 
towards  ripeness  and  decomposition.     Many  trades 
.vailing  themselves  of  the  system  of  cold  storage, 
ved  that  the  establishment  of  central  public 
'-  if  this  kind  will  provide  at  a  low  cost  for  the  teni- 
ion  and  preservation  of  perishable  commodities, 
rt  the  recurrence  of  waste. 


Will.  «.— SANITATION,  Sfc. 
Carbon  Dioxide  in  Compressed  Air. 
Vnhlic  Health  Engineer,  June  29,  1901. 


port  on  25th  June  last  of  the  Bridges  Committee 
on   County   Council,  contained    the  following 

'ion   has  been  directed   to  the  expediency  of 

sible,  the  deleterious   carbonic  acid  gas 

the   Greenwich   Tunnel.       After 

upnsMeratiou  of  various  schemes,  we   decided  to  try 

)l  filtering  the  air  through   boxes  filled   with  a 

'  of  caustic  soda,  and  although  the  practical 

'I    the    apparatus    for    this    was    somewhat 

ingc  and  expensive  to   work,  as   the  arrange- 

'  aij-conipressing  machinery  necessitate.!  placing 

iratus   in   the   tunnel,   and    so,    of  course,  in 

f.  the  results  have  been   satisfactory  in  so  far 


as  then  has  been  since  the  experiment  commenced  a 
marked  improvement  in  the  parity  of  the  air.  Previous  to 
the  establishment  of  the  purifier,  the  amount  of  carbonic 

acid  in  the  compressed  air  at  the  shield,  where  the  m  D 
were    working,    was.    on    the    average,     of     nine     anal.-.-. 

cent.,  as  against   017  per  cent,  in  the  engine-room, 
in  increase  of   10 

"  After  the  purifier  was  in    operation,  the  percentage  of 
carbonic  acid  gas  at  the  shield  was,  onan  average  of  five 
i,   086   per  cent.,  as  against  -0610   per  cent   in  the 
tree  air  of  the  .  or,  say,  an   incn  ise  of  34  per 

cen'.  V7e  are  advised  that  this  very  n 
in  those  two  sets  of  figures  is  not  to  be  explained  entirely 
the  purifier's  action.  Differences  in  pressure,  in 
temperature  and  charactei  of  the  men's  employment  must 
all  be  taken  into  account.  Still,  the  fact  that  the  n 
favourable  analysis  of  the  air  before  purifying  slew,  an 
ease  of  carbonic  acid  at  the  shield  of  138  per  cent., 
whilst  (he  wor~t  average  of  the  air  passed  through  the 
purifier  gives  an  increase  of  82  percent.,  suggest  thai  the 
experiments  are  being  carried  out  on  the  right  lint  a." 

Tanneri  Refuse;  t'ei    under  Rivers  Pollution 

Act,  1876. 

Imp.  Inst.  J.,  July  1901. 

See  under  XlV.,page  772. 

XIX.— PAPER,  PASTEBOARD,  Etc. 

Paper  Mills  in  India. 

Bd.  of  Trade  J.,  July  4,  1901. 

There  are  eight  paper  mills  in  operation  in  British  India, 
three  in  the  Bombay  Presidency,  four  in  Bengal,  one  at 
1. 11.  know.  Of  the  eight,  two  are  private  concerns  in  the 
Bombay  Presidency.  The  capital  invested  amounts  to 
Rs.  70,22,000.  Jl.-st  of  the  white  and  blue  foolscap,  and 
much  of  the  blotting  paper,  nptepaper,  and  envelopes  used 
in  the  Government  offices  is  now  obtained  from  the  Indian 
mills.  The  total  quantity  of  paper  made  in  1900  was  about 
46,000,000  lb.,  and  its  reported  value  Ks.  62,51,748.  The 
mills  employ  4,871  persons.  The  capital  employed  has 
been  trebled  during  the  last  20  years,  and  the  production 
and  number  of  persons  employed  have  increased  about 
sixfold. 

Of  the  quantity  produced  in  1900,36,413,715  lb.,  valued 
at  Rs.  50,97,688  were  produced  by  four  mills  in  Bengal; 
7,621,082  lb.,  valued  at  Ks.  8,50,180  bv  the  single  mill  in 
operation  in  the  North-west  Province/  at  Lucfcnow)  ;  and 
the  remaining  1,905,794  lb.,  valued  at  Rs.  ;5,03,S80  by 
three  mills  in  the  Bombay  Presidency. 

XX. -FINE  CHEMICALS,  Etc. 

List  of  Poisons  within  the  meaning  of  the  Pharmai  v 
\.  r,  1868,  as  published  bv  the  pharmaceutical 
Sooietv  of  Great  Britain. 

Part  I. 

Not  to  be  sold  unless  the  purchaser  is  known  to,  or 
introduced  by  some  person  known  to,  the  seller ;  also  entry 
to  be  made  in  poison-book  of  (1)  date  of  sale;  (2)  name 
and  address  of  purchaser;  (3)  name  and  quantity  of 
article  ;  (4)  purpose  for  which  it  is  wanted— attested  by 
signature  ;  and  must  he  labelled  with  (1)  name  of  article  ; 
(2  J  the  word  "  Poison  "  ;  (3)  name  aud  address  of  seller. 

Arsenic  ami  its   preparations.     (For  special  regulations, 
sec  "  The  Chemists'  aud  Druggists'  Diary.) 
I  onite  and  its  preparations. 

Alkaloids.— AH  poisonous  vegetable  alkaloids  aud  their 
salts. 

Atropine,  preparations  of. 

Canthariaes. 

Corrosive  Sublimate, 

Cyanide  of  Potassium  aud  all  metallic  cyanides  aud  their 
preparations. 

Emetic,  Tartar. 

Ergot  of  Rye  and  its  preparations. 
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j',  i       .m,l  its  preparations. 

v  md  its  oil. 

Strychnin*  and  its  preparations. 

Vermin-killers,  it  preparations  of  poisons  the  prepara- 
:  which  are  in  Part  1.  of  this  schedule.* 

Part  II. 

Must  be  labelled  with  (1)  name  of  article;  (2)  tin-  word 
"  i',,  soi  "  ;  (3)  name  and  address  of  seller. 

is,  Essential  Oil  of  (unless  deprived  of  prussie 
acid). 

Belladonna  and  its  preparations. 

Cantharides,  tincture  and  all  vesicating  liquid  prepara- 
tions 

Carbolic  Acid,  liquid  preparations  of .  and  its  homologies 
within  the  meaning  of  the  Order  of  the  Privy  Council  of 
July  26.  19004 

i  '  'oroform. 

Chloral  Hydrate  and  its  preparations. 

Corrosive  Sublimate,  preparations  of. 

Morphine,  preparations  of, 

Xii.i    Vomica  and  its  preparations. 

Opium  and  its  preparations;  and  preparations  of 
poppies. 

Orotic  A  riil. 

r  ecipitate,  While  (amraoniated  mercury). 

/',  ,  cipitate,  lit  •/  (red  oxide  of  mercury). 

in-killers  (so  Pari  l.i.  Compounds  containing 
"  poisons  "  prepared  for  the  destruction  of  vermin,  if  not 
subject  to  the  provisions  of  Tart  1.,  are  in  Part  II. 

Lemon    \m>  Bebgamot  Oils;  Last  Yeae's  Production 
or. 

SchimmeVs  Report,  May  1901,24-33. 

Bergamot  Oil.— The  yield  of  oil  from  last  year's  harvest 
lias  been  very  poor,  ahout  75  per  cent,  less  than  that  of 
the  previous  year.  The  oil  is  characterised  by  a  low  ester 
content,  ranging  from  34  to  35  per  cent.,  and  a  correspond- 
ingly low  sp.  gr.  which  has   been  rarely  found  to  exceed 

380. 

Lemon  Oil.— Generally,  the  yield  of  oil  from  the  fruits 
was  exceptionally  high  "last  year,  hut  the  quality  of  the 
product  has  been  markedly  inferior  to  that  of  former 
harvests.  So  far  is  this  the  "ease,  that  the  oil  has  only  in  a 
f,w  districts  reached  the  sp.gr.  0-858,  which  has  been 
hitherto  regarded  as  the  miniiuum  sp.  gr.for  pure  lemon  oil. 
The  opt.  rot.  has  been  found  to  be  correspondingly  high. 
Among  the  oils  examined  from  28  districts  the  highest  sp.gr. 
observed  was  only  08588,  and  the  lowest  fell  to  0-8539. 
The  lowest  opt.  rot.  obtained  was  +  57°  54',  whereas  the 
highest  was  +66:  2'.— J.  O.  B. 

Attar  of  Hoses  in  Eastern   Koumllia  in  1900. 

Foreign  Office  Annual  Series,  No.  2642. 

The  rose  harvest  was  excellent  and  abundant,  yielding 
ahout  900,000  meticals,  or  4,300  kilos.  Trices  varied  from 
27/.  to  32/.  per  kilo,  for  the  best  qualities,  while  inferior 
oil  fetched  from  20/.  to  22/.  About  5,340  kilos,  were 
exported,  of  which  1,174  went  to  the  United  Kingdom, 
1,548  to  France,  568  to  Germany,  849  to  the  United  States, 
and  886  to  Constantinople.  There  can  be  no  doubt,  as  the 
figures  above  quoted  prove,  that  notwithstanding  all 
Illations  to  the  contrary,  the  introduction  of  geranium 
oil  and  palma  rosa  for  purposes  of  adulteration  is  still 
carried  on  to  a  great   extent,  and  this   is  the  more  to   be 

'The "Chemist  and  Druggist"   <>f  .Tunc  -20  remarks  that  Hie 

tys:— "Every  compound  containing  any  poison 

I    The  Pharmacy  Art.  lsus,'  when  prepared  or 

i       .  •■    iction   >'!    vermin,     is  a  poison;  but  inclusion 

Pari  '■  was  nol  eoeetted. 

tTheactual  Liquid  preparations  of  carbolic  add  and 

it..  ii  ire  than  3  per  cent,  of  those  substances 

a  prepared   for  use  as  sheep>wash,  or  tor  any 

r .t  I..  section  with  agricultur horticulture  and 

contained   in  i    closed   vessel,  distinctly  Labelled    with   i lie  word 
Pol  nd  address  of  the  seller,  and  a  notice  of  the 

agricultural  or  horticultural  purpose  lor  w  bich  i  he  preparation  has 
been  prepared,  might  t,,  l«  deemed  poisons  within  the  meaning." 


regretted  as  the  " synthetic  attar  of  roses''  now  prod 
iu  Europe,  although  inferior  to  the  pure  natural  oil, 
prove  a  serious  rival  to  the  adulterated  article  no' 
largely  exported.  This  ought  in  their  own  interest 
borne  in  mind  by  the  Bulgarian  rose  distillers. 


Cocoa  shipments  from  Mollendo  (1 
Foreign  Office  Annual  Series,  JVo.  2639. 

In   1900  there  were  exported  through  Mollendo  CI 
lb.  of  eoeoa   leaves  from  Cuzeo.     The  average  price  4 
the    yeat    has    been    about      16s.    per    drum    ol 
Cuzco.        The    value    of    that     shipped    is    approxin    . 
19,500/.    The  shipments  have  gone  principally 
but  some  hundreds  of  pounds  have  gone  to  New  1 
isr.i    the   quantity   shipped  was   008,675   lb.;  and  ir||f 
617,100  1b. 

Camphor  Oil. 

Professor  Shimoyama,  Ph.D.     Chan,  and  I1 

June  22,  1901. 

Camphor  is  one  of    the  chief  export  staples  fro 
Japanese  Empire,  and  during  the  first  four  month 
year    1,435,000   yen*    worth    have    been    exported, 
Formosan  Government  estimates  the  annual  produc 
that  island  at  50,000  piculs  of  camphor  and 
of  so-called  original   oil   of  camphor,  the  latter  co 
50  per  cent,  of  camphor.     At   present   two  ,Iapa 
chants  iu  Kobe  are  engaged   in   redistilling  camphor  :• 
the  original  oil  by  arrangement  with  the  Formosan  G 
ment.     In  the  course  of  redistillation  two  grades  of  r  it 
white  oils  are  yielded.     White  oil,  more  popular!)    H 
as  camphor  oil,  finds   its   way  throughout   the  interiiB 
is  verv  widely  used  by  the  Japanese  for  disinl, 
red  oil  is  exported  to  Europe  and  elsewhere  to  the  ex  t 
from  7,500  piculs  at  the  best  to  3,500  piculs  at  th  % 
annually.     This   red   oil   of   camphor   is   used   In   : 
countries  for   the    manufacture   of  safrol,   which  i 
widely  used  abroad  in  the  soap  and  perfume ind 
is  also  used  as  a  raw  material  for  the  manufaott 
tropin,  the  price  of  which  has  been   reduced  fl 
per  kilo,  to  something  like  17  yen  per  kilo. 

About  20  years  ago,  when  no  one   knew  bo- 
red oil  economically,  and  distillers  used  to  throw  i  n 
Mr.  K.  Goto,  a  merchant  in  Kobe,  made  a  trial  sli  i, 
of  it,  in  order  to  find  a   market,  but  without  any  su,  I 
the  time.     In   1883,  Mr.  Peltman,  of  Messrs.  Schh  ■ 
Co.,   Leipzig,  Germany,  invented  a  process  for  i 
safrol  out  of  it ;  thus  red  camphor  oil  found  its    I 
Europe.     In  the  first  instance  prices  were  abnonna  I 
foreign  buyers  paying  only   3  yen   per  picul  for  it.   it- 
then,  owing  to  increased  demand,  it  has  advanced  to  »' 
six  times  the  price  ;  present  export  quotations  are  I  ■>  1 
to  18  yen  per  picul. 

When  the  author  visited  Formosa  in  February  li 
for   botanical   research,    by   instruction    of    the    I 
University,  he  was  asked  by  Dr.  S.  Goto,  Chief 
Civil  Affairs  Bureau,  to  submit  a  report  about  tbi  I 
facture  of  safrol  out  of  red  oil  of  camphor.     A 
report   was    submitted    to    the    1  < 
November  1900.     As  a  result,  it  was  decidi  i 
perimeuts  on  a  large  scale  at  a  cost   of 
plant  has  been   laid  down  in   Kobe.     The  result  i 
factory  so  far,  but  when   the  plant   is 
than  500  catties  of  safrol  can  be   made  daily.     Whi 
is    manufactured   out    of    red    oil    a   blue, 
obtained,  which  is  estimated  to  amount  to  1000  "ko 
a  year.     It  is  a  powerful  disinfectant. 

Clove  Oil  Factory  in  Pemua  (East  Aj 

Foreign  Office  Annual  Snirs. 

Xo  one,  hitherto,  has  thought  fit  to  estabttsl 
equipped  factory  for  clove  oil  in  this  island,    law 
be  the  saving  of  freight— which  is  extra 
Zanzibar  to   the  home  ports— upon  the  dried  cloi 
constitute  such  a   bulky  and  incomprei 

•  1  yen  =  2«,  3d. 
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in,  llu'  cloves  iintl  clove  ^tciii-~   being  obtainable  in  the 

h  slate,  would  be  in  the  best  condition  for  yielding  their 

besides  which  there  would  be  available  the  fresh  leaves, 

ii  which  also  "il  can  be  extracted.     Moreover,  the  cloves 

lil  be  purchased  direct  from  the  growers,  with  a  saviug 

|]  the  added  charges  of  the  middlemen.     The  requisite 

Fuel  i^   abundant    throughout   the    island,  and 

I  readily  be  conveyed   by   sea   to  the  refinery,  which 

:.!  be  situated  preferably  near  the  shore,      ["he  <    tab 

id  l>i  monthly   service   ol    steamers    betwei  n   the   two 

i  la  would  nfibrd  facility  for  sending  the  oil  to  Zanzibar 

men!  to   Europe.     His   Highness's  Government 

,1.  no  doubt,  were  such  a  refinery   established    there, 

eel  the  State  revenue  by  imposing'  an  export  duty  on  the 

i  ivalent  to  that  which  it  now  levies  upon  the  cloves. 

ie   manufacture    of  coeoanut    oil    should    prove    a    re- 

entire    undertaking,   as    is    the    case   in    Seychelles. 

of  nuts   can    be   had   in   this  island  at  a    [rice 

ing  from  22s,  to  25s.  per  1,000,  and  there  exists  plenty 

itaMe  timber  there  for  the  manufacture  of  the  necessary 

■Is. 

\  \  //.— EXPLOSIVES,  MATCHES,  Etc. 

oiiiniTioN  of  Phosphorus  (White)  Matches  in 

the  Netherlands. 

Bd.  of  Trade  J.,  July  19,  1901. 

Netherlands  Official  Gazette  of  the  12th  ult.  con- 
i  Ministerial  I.iecrce  to  the  effect  that  by  the  l'hos- 
itches  Law  of  .May  28  lasi  it  is  prohibited  : — 
the  1st  July,  1901. — Wilfully  to  manufacture  or 
be  manufactured  phosphorus  matches,  as  also  to 
phosphorus  mateb.es,  except  that  the  transit  of 
rus  matches  is  still  allowed. 

the   1st    January    1902. — To    convey  phosphorus 
in   larger  quantities  than  100  gnus,   at   a  time,  as 
I   i  have  phosphorus  matches  in  stock  for  sale. 
1  phosphorus  matches  the  aforesaid  Law  means  matches 
there  is  white  phosphorus. 

iee  also  declares  that  the  wax  matches  imported 

Netherlands   are   phosphorus  matches;  that  phos- 

itches  in  that  country  are  obtainable  in  the  trade 

«;  I  both  in  round  chip  boxes   and  in  the  so-called  slide 

tnd  that  phosphorus   matches  on   being  rubbed  on 

on  any  more  or  less  rough  surface  may  be  set  alight, 

i  flaming  up  spread  a  distinct  smell  of  garlic. 

ranslation  of  the  above  Law  may  be  seen  on  applica- 

immercial  Intelligence  Branch  of  the  Board  of 

50,    Parliament   Street,    London,    S.W.,    any    day 

ii  the  hours  of  10  a.m.  and  5  p.m. 

BOARD  OF  TRADE    RETURNS. 

Summary  op  Imports. 


Articles. 


Month  ending  30th  June 


1900. 


1901. 


il-  and  dyestuffs 

aterialstor  nou-textiie  "in" 
't«l  value  of  all  imports .... 


£ 

£ 

2,670,833 

2,3011.1154 

416.S79 

176,668 

930,251 

856,876 

6,898,963 

5,671,1181 

12,016,307 

41,711,038 

Summary  of  Exports. 


Aiticlea. 


tal  value  of  all  ciports. 


aw  than  machinery)  . 

■  Hcines 

ion  articles 


Month  ending  30th  June 


1900. 


£ 

3.S61.175 

738,998 

2,941,588 


24.S95.335 


1901. 


£ 
3,S97,96E 

697,65s 
3,177,705 


22,144, 12 1 


Imports  of  Metals  for  Month  ending  30th  Junk. 


Articles. 


Copper  :— 

Or Tons 

Begulus „ 

Unwroufcht „ 

Lead,  pig  and  sheet     „ 

Pyrites 

v Lb. 

Silver  ore Value  £ 

Tin Cwt. 

Zinc Tons 


Quantities. 


1900. 


1901. 


Value. 


1900. 


1901. 


£ 

10,753 

7,716 

18,70! 

19,095 

39  i  18 

126,31)0 

3,7oi  l 
137.170 

1*3,766 

39,525 

5,144 

4389 

103,721 

£ 

■■ 
346,623 

-7. sua 

245,645 
84,612 


Imports  of   Chemicals  and  Dyestuffs  for  Month 
ending  30m  June. 


Articles. 


Bleaching  materials. Cwt. 
Soda  c  impounds..,    „ 

Borai,  Jte „ 

Brimstone „ 

Nitrate  of  potash. .      „ 
Chemicals,  other.  Value  £ 
Cuteh  ami  gambier.  Tons 
Dyes  :— 

Alizarin Value  £ 

Aniline  and  other     „ 

Indigo Cwt. 

Bark 

Valoma Tons 


Quantities 


}    28,210    [ 

12,094 
35,947 
20,088 

V.661 


22,703  '  ) 
17.886    J 


£ 
15,773 


775 
29,159 

2,016 


18,692 

6.451 

12,642 

B.930 

19,825 

16.6711 

,, 

117,491 

926 

15,531 

,, 

17,644 

.. 

36,806 

1,960 

9,664 

49,917 

10,114 

2,494 

211,151 

£ 

8,028 
6,249 
7,212 
:i,'lll 
16/174 
150,092 
20,751 

15,217 
38,662 
27,217 

22. lilt 
27,019 


Imports  of  Oils  for  Month  ending  30th  June. 


Articles. 


Quantities. 


1900. 


1901. 


Value. 


1900. 


Cocoa-nut Cwt.  |         52,319  30,987 

Olive Tuns  mi;  1,790 

Palm Cwt.  81,325  130,521 

Petroleum  :— 

Illuminating..  Gall. 

Lubricating 

Seed Tons  2,892  3,586 

Train.&c Tuns  1.9U5  1,683 

Turpentine Cwt.  79,964  61,346 


19,1 .152      13,674.352 

2,916,199        3,193.124 


£ 

64,1117 
24,464 

102,6116 

375,417 
88,723 
76.511 
411,213 

149,899 


1901. 


£ 
382252 
68,449 

145,730 

221,217 
94,467 
94,521 
35,116 
80,936 


Imports  of  Miscellaneous  Articles  for  Month 
ending  30th  June. 


Articles. 


Cement Tons 

China  and  earth-    Cwt. 

enware. 

Drugs Value  £ 

Glass  :— 

Sheet Cwt. 

Plate , 

Flint 

Bottles Gross 

Other Cwt. 

Glue,  size,  gelatin       „ 
Leather,  unmanu-       „ 

factured. 
Oil-seed  cake  ....    Tons 
Paints  and  pig-  Value  £ 

ments. 
Paper,  pasteboard   Cwt. 
Scientific  instru-  Value  £ 

ments. 
Soap     and     soap    Owt. 

powder. 
Zinc       manufac-       „ 

tures. 


Quantities. 


Value. 


1900. 


1901. 


1900. 


1901. 


9,139 

26. 102 


91,319 

M.4  15 
45,907 

12  1,960 
21,087 
17.816 

118,540 

31,747 


18,274 

44.43S 


105,679 
41,304 
48,831 

131.114 
21,614 

17,866 
114,935 

29,8 17 


511,050         182,514 


15,111-5 

32,587 


39,870 


£ 

211,262 
67,229 

9L983 

i  9,531 
83,453 
51,897 

11,1'  6 
760,960 

191.S19 
102,138 

60,901 

43,037 


£ 
302945 

81,662 

94^,462 

45,088 
90,524 

58,497  ■ 
II. ISM 
37,643 
707,772 

184,499 
119,3411 

337,551 

19,628 

4i,;>su 
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Imports  OF  Raw  Matkri.vl  fob,  Xon-Tkxtilk 
[XSCSTBTS  mi;  MoM'11  KHDING  SOTH  .' 1  M 


Quantities. 

Value. 

Articles. 

1900. 

1901. 

1900. 

1901. 

Bark,  Peruvian  . . 

Gum  :— 

Cwt. 

Cu't. 
Tons 

Cwt. 

No. 
Tons 

53,511 

li. 2; 9 

51.145 

01,550 

1,413 

16,458 

41,071 

2i.3,52t 
26,091 

- 

li'ii; 

5,801 

1,157 

15.7  « 

1,419 

i;m;ji 

175.148 

2,184,066 
1,151,044 

26,613 

£ 

148,663 

252363 

129.600 

i  5,-!5  J 

16  969 

59,835 

51/.72 
339,757 

120,333 
177,408 

38,633 

£ 

7.728 
H  1,898 

Lie.  Ac 

Gutta-percha  .... 
raw . — 

U 

147389 

10,139 

Manure  :— 

14.290 

20.57S 

13,910 
80,478 

Rosin 

Tallow  and  stearin 

B 

209,716 
4039 1 

191,635 

Nitrate  of  soda... 
Phospliate  of  lime 

109.898 
49,366 
37,382 

ExroBis  of  Miscellaneous  Akticleb  fob  Month 
ending  30TB  Jim:. 


Quantities. 

Value. 

Articles 

1900. 

1901. 

1900. 

1S01. 

£ 

£ 

Lb. 

313.700 

Cwt.4396 

5,637 

15,120 

2.070,500 

2,007,100 

36,514 

Value  £ 

., 

107,955 

86,463 

Tom 

35,137 

31,253 

68,742 

59,634 

Products  of  coal. Value  £ 

., 

,. 

112,917 

9o,vs.j 

Earthenware  . . . 

., 

11S.1S0 

157.327 

„ 

.. 

17,300 

17,174 

Glass:— 

Plate 

.  Sq.  Ft. 

13,774 

10350 

19,172 

76.215 

39.091 

Other  kinds  . 

„ 

19.621 

20,448 

21,900 

r  :— 

I'liwrouirht .. 

„ 

B.749 

10351 

114,238 

.Value  £ 

.. 

33,032 

36,902 

Tons 
.So.  Yds. 

3.711 
2.241,000 

3316 

2,22*  91  0 

102,492 
105,304 

91,916 

Floorcloth 

102,753 

Painters' materials  Tal.  £ 

.. 

169,821 

183301 

96*11 

89,405 

149,393 

142.465 

5339 

5,980 

30308 

86,295 

81,605 

95,553 

86,920 

99,166 

Expokts  op  Dbuos  and  Chemicals  foe  Month 

ending  30th  June. 


Articles. 


Alkali Cwt 

I   og  materials    .. 

: 

Chemical  manures      „ 

Medicine* Value  k 

•Soda  compounds : — 

Cwt. 

Canst  ic „ 

Bicarbonate , 

rtah „ 

phate ..     „ 

Other  sorts , 


Quantities. 

Val 

ue. 

1900. 

1901. 

1900. 

1901. 

£ 

£ 

286341 

92,281 

« 

77*439 

61,749 

20338 

2366 

■ 

58,265 

26327 

313*1 

172.195 

195,62] 

.. 

•• 

108337 

114,576 

•81389 

.. 

•19.317 

92343 

17372 

28,420 

9309 

18305 

3338 

L',S7ll 

•• 

27389 

.. 

10,162 

Exports  of  Metals  (otiiek  than  Maohineht) 
fob  Month  ending  30th  Junk. 


Articles. 


Brass Cwt. 

Copper 

Lead Tons 

Plated  wares...  Value  £ 

Tin Cwt. 

Zinc 


Quantities. 


1900. 


1901. 


Value. 


1900. 


1901 


9,665 
13386 
3,751 

18,194 


£ 

'.'.•  .-,'.1 

51,055 

88312 

173.171 

\  ;:••.- 

68,901 

, . 

S432J 

s.7ll 

7i.7;ii 

15,022 

19.1 

•i,r 

11,1 


ittontblj)  patent  itsft. 

•  The  dates  given  are  the  dates  of  the  Official  Journal! 
which  acceptances  of  the  Complete  Specifications  are  ad\,r  , 
Complete  Specifications  thus  advertised  as  accepted  are  opet 
inspection  at  the  Patent  Office  immediately,  and  to  opposit 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 

Applications. 

IS, 311.  P.  Xaef.     Improvements  relating  lo  the  tn 
of    materials    with  pases,    such   as    for    pas    making 
making,  smelting  or  calcining,  glass  making  or 
Filed  June  IT.     Date  applied  for  Nov.  17,  19  10,  h 
of  application  iu  United  State-. 

12,411.     C.  B.    Burdon.— From    A.    Frey.  Franc, 
provements  iu  the  method  of   working  and   in  the  const! 
tion  of  metallurgical  and  other  furnaces,  gas  prodiu 
the  like.     June  18. 

12,425.  M.    Sommer.       Improvements     in    refrigcrati 
June  18. 

12,447.  A.    Holland.     Improvements    relating   to  ecu 
fugal  apparatus.     June  18. 

12,507.     \V.  Reeves.     Improvements   in  connection  i 
thermometers  for  the  use  of  brewers  and  others.    June 

12,586.  A.  B.  Soar.     Improvements  iu  lilteriog  ap; 
June  20. 

12,601.  J.  T.  Shadl'orth.     An  improved   fui 
in  fusing,  melting,  or  otherwise  treating  metals,  uin 
other   substances   where   high   temperatures   are  rc|ui 
June  20. 

12,684.  P.M.  Justice.— From  The   Brnnswick 
rator    Company,    United   States.     Improvements  in  i 
pressors    for    air    and    gases.       Complete     SpeciBcai  . 
June  21. 

12,693.  E.  Theiseu.  Improved  means  of  causin 
or  vapours  to  move  iu  contact  with  liquids,  hut  in  an 
direction.     June  21. 

12,797.  T.  Larkin.     An  improved  kiln  or  appar ' 
drying  malt,  hops,  and  the  like.     June  24. 

12,837.  C.   Crastin.     Improvements  in  or  connected 
apparatus  for  carburetting.     June  21. 

12,932.  E.  S.  Beaven.     Improvements  relating  to  fi 
of  malt  and  other  kilns  and  drying  apparatus.    Ju: 
13,125.  C.  R.  Littler.     New  or  improved  mean! 
l.iting   the  supply  of  air   to   the  combustion    chl 
furnaces.     June  27. 

13,194.  C.   F.   Zeller.     Improvements  in  tbi 
and    in    contrivances    for  evaporating  and    dr>in^' 
materials  aud  Bnbstances.     June  28. 

i:S,588.  E.  G.  Scott.      Improvements  in  the  treat] 
liquids  for  the   crystallisation   or   deposition  of  sub-i ' 
therein.     July  X 

13,094.  0.  Guttmann.     See  Class  VII. 
14,110.  \V.  P.  Miles.     An   improved   method  o 
matieally  regulating  the  flow  of  liquids,  ga 
chemicals,  aud  powders.     July  11. 
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Open  ■  hearth    melting    or     other 


1,876.  VV.  Ilampson.     Improvements  in  methods  .■('  aud 
irattu  for  refrigeration.     July  12. 

1,387-  S.    Douglas   aud    Gr.   Couroy.     Improvements   in 
relating  to  cooling  or  refrigerating  apparatus.     Jul}    I  :•. 

Compiktk  Specifications  Acceptkl* 
1900. 

I  .  Vllen.  Apparatus  for  expanding  and  com- 
i)  ting  gases  and  vapours  for  use  in  refrigeration,  Ste 
J     10. 

D.  R.   Talbot, 
fti  ices.    July  3. 

iO.  II.   II.   Lake.— From   C.  II.  Fish,   Uuited   State-. 
tus  for  drying  eoutiimous  webs  ol  labile,  paper,  an. I 
>i  '  materials.     June  26. 

Fiiuson.      Liquid    fuel    furnaces    and    muffle 
i.     July  17. 

455.  II.  11.  Kershaw.      Apparatus  for  beating,  cooling, 
idensiug  liquids  or  gases.     July  17. 
7l'7.  1!.  K.  Harrington.      Furnaces.     July  3. 
D5S.  J.  M.  tiibs.in   and   The  Buckley  Brick   and   Tile 
Packing   material   for  Gay-Lussac,  Glover,  and    the 
8.    July  17. 

1901. 
.  J.  Ingram.    Apparatus  for  charging  retorts.   July  17. 
i   F.  Kaeferle.  Pressure-reducing  apparatus.  June26. 
',  I    Kaeferle.     Syphon  pipes  for  pressure-reducing 
-.    July  1 ; 


J.  Davey,  I'axman,  and  Co.,  aud  T.  S.  King.     Supei 

s.    July  10. 

32.  E.  Snowden.     Steel  or  iron  stills   for  gas  works, 

iks.  8jc.     June  26. 

29.  H.  Ii.  Lake.— From  X.  B.  I'owter,  United  States 

ting  apparatus.     July  10. 

II.— FUEL,  GAS,  and  LIGHT. 
Applications. 
\V.   Ncwbigging  aud  E.  A.  Franks.     Improve- 

ii       instruction  and  fastening  of  the  lids  or  covers 
i;  purilurs.     Juue  17. 

1)3,  \V.   Newbigging  and    E.  A.  Franks.     Improve- 
ii  n  the  construct  ion  of  gas  purifiers  and  the  connections 

■  lane  17. 
ISp7.  0.  Imray. — From   La   Societe  Anouyme   pour   la 
■x  tiou  et  l'Euiploi  de  la  Vapeur  Surchauffee,  France. 
red  construction  of  gas  producer.     Juue  17. 

Buhlmann.     A   new  and   useful   process  of 
a    taring  incandescent  mantles.     Juue  18. 

Kerr,   jun.      An    improved    acetylene     gas 
June  19. 
I  J.  II.  S.   Smith- Kew.-e   and   T.   Coates.     Improve- 
1  a   or  connected   with   gas   purifiers   and    the    like. 


-'.  F.  Appleyard.  Improvements  in  or  appertaining 
ndescent   gas    burners,   and    chimneys     for   same. 

>.  P.  11.  van  der  Made.  A  process  and  apparatus 
melting  air  with  carburetted  hydrogen.  Complete 
.lion.     June  24. 

W.  ft.  Herring.     Improvements  in  or  relating  to 
lueers  for  the  production  of   fuel  and  other  gases. 


.  J.  1?.  Smith   and   G.  P.  Wincott.     Improvements 
tad  with  gas  producers.     June  25. 
W.  J.  McClurg.     Improvements  in  and  relating 
;  aerators.     Complete  Specification.     Juue  25. 
i  .   L.  J.  Trocquenet.     Improvements  in   incan 
gaa  burners.     Complete  Specification.     June  25. 
L.  L.  Merrifield  and  E.  J.  Checkley.     Improve- 
-    machines  for  producing  gas   from   peat,  sawdust, 
'  '  organic  substances.     June  25. 

1  •  1..  Merrifield  and  E.  J.  Checkley.  An  im- 
lethod  of  producing  gas  from  peat  aud  other 
ibsiances.     June  25. 


'  See  uote  (')  on  previous  page. 


1 -,'.'7 2.  I..  Fischer  de  Blanitza  and  ,1.  llerard.  Improve- 
ments in  and  connected  with  apparatus  for  the  manu- 
fai  lure  of  gas.     June  25. 

13,148.  .1  F.  Iloyne.  Improvements  relating  to  thi 
production  of  ozone.    June  27. 

13,191.  J.  Chamberlain.  Improvements  in  methods  oi 
obtaining  lighl  from  gases  of  low  calorific  value.     June  28. 

13,197.  A.  P.  C pin      Improvements  in  and  apparatus 

lutomatically  incini  rating  incandescent  light  mantles. 
June  28. 

13,303.  P.  Naef.  Improvements  relating  to  the  treat- 
ment of  gases.  Filed  June  29.  Date  applied  tor  Nov.  30, 
i  900,  being  date  of  application  in  United  States. 

13,450.  S.N.  Veadon  aud  W.  I).  Mason.  Improvements 
iii  apparatus  for  revivifying  gas  lime.     July  2. 

l.!,4Gu.  W.  Mackean  and  E.  Walker.  Improvements  in 
apparatus  for  burning  and  seasoning  incande i mantles. 

July  2. 

13,6:10.    V.  T.  Taylor.      Improvements  in  oi   i 
with  vapour  incandescent  lighting  apparatus.     July  4. 

1,653.  H.  W.  Smith,  W.  T.  Gidden,  A.  G.  Salamon, 
and  U.  S.  Albright.  The  treatment  of  coal  gas  for  the 
manufacture  of  sulphocyanides.     July   I. 

13,675.  J.  Greenwood  and  J.  Greenwood,  jun.  Im- 
provements in  fuel,  and  the  manufacture  thereof.  Complete 
Specification.     July  5. 

13,690.  P.  Gilgau.  An  automatic  acetylene  gas  generator. 
July  5. 

13,716.  C.  Whitfield.  Improvements  in  and  relating  to 
the  manufacture  of  combustible  gas  from  soft  or  bituminous 
fuel.     July  5. 

13,788.  J.  E.  Progardien.  Improvements  in  apparatus 
for  purifying  gas.     Complete  Specification.     July  6. 

13,837.  S.  Solomons.  An  improvement  in  incandescent 
and  other  lighting.     July  8. 

13,852.  Lockerbie  aud  Wilkinson,  Ltd.,  and  J.  C.  Brand. 
Improvements  in  acetylene  generators.     July  8. 

13,913.  E.  Eaton.  "  C'oulette,"  an  improved  artificial 
fuel.     July  9. 

13,918.  W.  S.  Clapham.  Improved  apparatus  for  use 
in  the  purification  of  coal,  oil,  and  like  gases.     July  9. 

13,983.  C.  Whitfield.  Improvements  in  aud  relating  to 
apparatus  for  the  generation,  purification,  and  storage  of 
combustible  gas.     July  9. 

14,091.  C.  Pataky.  Improvements  relating  to  acetylene 
generators.     July  10. 

14,100.  M.  Taylor.  Improvements  in  gas  producer.-. 
Complete  Specification.     July  10. 

14,164.  J.  S.  G.  Kay,  W.  Higgins,  and  A.  id.  Posener. 
Improvements  in  the  production  of  combustible  vapours 
for  lighting  and  heating.     July  11. 

14,183.  M.  Taylor.  Improvements  in  gas  producer.-. 
Complete  Specification.     July  11. 

14,1S4.  H.  E.  Baker.  Improvements  in  or  connected 
with  generators  for  gases  such  as  acetylene.     July  11. 

Complete  Specifications  Accepted. 
1900. 

12,993.  E.  W.  Sprott.     Acetylene  generators.     July  17. 

14,845.  S.  N.  Yeadon  aud  W.  D.  Mason.  Apparatus  for 
revivifying  gas  lime  aud  analogous  materials.     June  26. 

15,030.  A.  G.  Bloxam.— From  l'hlox-Glulieht  Gesell- 
schaft  mit  Heschrankter,  Germany.  Manufacture  of 
incandescent  gas  mantles.     July  10. 

15,045.  W.  R.  Clay  and  C.  F.  Ennis.  Incandescent  gas 
burners.     July  17. 

15,813.  P.  Lazareff.  Generator  for  the  manufacture  of 
combustible  gases  from  hydrocarbon  liquids.     July  17. 

16,104.  C.  J.  Whittaker.  Utilising  for  preparation  of 
fuel  blocks  or  briquettes  the  sludge  and  scum  produced 
during  treatment  of  sewage  by  bacterial  or  biological  pro- 
cesses.   July  17. 

18,321.  I£.  Nicholls.  Improvements  in  gas-lighting. 
July  3. 

22,088.  C.  Gluth.     Incandescence  gas  burners.     Julv  :s. 
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W.    1'.  Thompson. — From  S.   Zielcnziger,  Ger- 
Incandescence  gas-lamps.     July  17. 

1901. 

-    G.   Watson.      Generators    lor  acetylene   and 
other  gases.     July  10. 

'j.  H.J.  Haddan.— From  The  Adams  and  Westlake 
Co  .  United  Stat  rlene  generators.    July  10. 

-    7.   A.     .1.      Boult. — From     So.-i.'-ii'      1. imii.ro      Boule, 
■mi.      High-pressure  incandescent   gas  lighting  plant. 
June  36. 
8905.  L.  T.  D'Altoff.     Manufacture  of  gas.     June  26. 
i    W.  L.  Wise.     From  R.  Klinger,  Austria.     Acety- 
lene gas  generators.     July  :s. 
11,318.  1-'.  (.'.  von  Heydehrand  and  der  l  >sa.    Artificial 

fuel.     July  10. 

11,466.  <■.    F.   Jauhert.      Preparation   of  oxygen   gas. 

July  17. 

III.- DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  PETROLEUM. 

Complktk  Specification  Accepted. 

1901. 

9359.  It.   Falluicht.    Production   of  solidified   naphtha 

July  10. 

IV.— COLOURING  MATTERS  and  DYESTUFFS. 

Applications. 

1_>..!2."j.  G.  W.  Johnson. — From  C.  F.  Boehringer  and 
Soehne,  Germany.  The  manufacture  and  production  of 
Dew  derivatives  of  camphoric  acid.     June  17. 

12,336.  G.  W.  Jolinson. — From  Kulle  and  Co., Germany. 
Improvements  in  the  manufacture  of  mono-alphyl-alpha 
(l)-naphthylaniiue  alpha  (4)  sulphonic  acids.     June  17. 

12,578.  T.  R.  Shillito. — From  The  Aniline  Colour  and 
Extract  Works,  formerly  J.  R.  Geigy,  Switzerland.  New 
sulpho  acids  and  sulphur  dyestuffs.     June  20. 

12,591.  C.  D.  Abel. — From  The  Actiengesellschaft  fur 
Anilicfabrikation,  Germany.  Manufacture  of  a  mordant- 
dyeing  colouring  matter.     June  20. 

12,861.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fahrik,  Germany.  Improvements  in  the  manufacture 
of  a  sulphur  compound.     June  24. 

12,985,  G.  W.  Johnson. — From  C.  F.  Boehringer  und 
Soehne,  Germany.  The  manufacture  and  production  of 
diacetyl-diamido-uracil.     Complete  Specification.     June  25. 

13,059.  G.  W.  Johnson. — From  The  Deutsche  Gold  und 
Sillier  Scheide-Anstalt  vormals  Bossier,  Germany.  Im- 
provements in  the  production  of  indoxyl  derivatives  from 
aromatic  glvcocolls,  their  homologues  and  their  substitution 
products.     June  2G. 

13,205.  O.  Imray.  — From  A.  I.iebrecht,  Germany. 
Manufaeture  of  new  derivatives  of  isovaleramide.     June  28. 

I::,:i77.  C.  1>.  Abel. — From  Actiengesellschaft  fiir  Anilin- 
fabrikation,  Germany.  Manufacture  of  colouring  matters 
directly  dyeing  cotton.    July  1. 

13,878.  0.  Imray. — From  Tin-  Farbwerke  vormals 
Meister,  Lucius  und  Briiniug,  Germany.  Improved  manu- 
facture of  reduced  indigo.     July  1. 

13,619.  I.  Levinstein,  C.  Mensching,  and  Levinstein,  Ltd. 
The  manufacture  of  new  azo  colouring  matters.     July  4. 

13,863.  C.  D.  Abel.  —  From  Actiengesellschaft  fiir 
Anilinfabrikation,  Germany.  Manufacture  of  mordant- 
dyeing  mono-azo  dyestuffs.     July  8. 

14,081.  0.    Imray. — From  Farbwerke   vormals   Meister, 

Lucius  und   Briining,  Germany.       Manufacture    of  a    blue 

•luff  from  para-amido-para-oxydiphenylamine.   July  10. 

14,129.  I.  Levinstein,  II.  Levinstein, and  Levinstein, Ltd. 
Mai  a  new  blue  colouring  matter  directly  dyeing 

i  otton.     July  11. 

1  1,130.  I.  Levinstein,  11.  Levinstein,  and  Levinstein,  Ltd. 
Manufacture  of  new  colouring  matters  containing  sulphur. 
July  11. 


Complete  Specifications  Accepted. 

1900. 

14,220.  R.    B.    Ransford.— From   L.   Cassclla   and 
Germany.     Production  of  dyestuffs.     July  3. 

14,725.  11.  II.  Lake.— From  K.Ochler,  Germany,   M 
faelureof  diazo  colouring  matters.     July  :;. 

1  I. S.Hi.  J.  Y.  Johnson— From  The   Badische  Ani 
Soda  Fahrik.  Germany.     July  3. 

15,598.  T.  EwatiandJ.  Peleger.    Manufacture  of  alio 
amides.     July  :>. 

16,247.  1!.  B.  Ransford.— From  Cassella  and  Co.,  X 
many.     Manufacture  of  dyestuffs.     July  17. 

10.565.   B.  Willcox.— From   The  Badische   Anil 
Sim'. 1    Fabrik,   Germany.      Manufacture   of   acetyl-pln 
glyeoeoll-ortho-carboxylic  acid.     July  10. 

23.858.  H.J.  Haddan. —  From  A.  S.  Kaniage,  U  i 
States.  Obtaining  colour  substance  from  ferrous  liq  «. 
July  1 7. 

23.859.  H.  J.  Haddan.— From  A.  S.  Ramage.     Sc<  I 
VII. 

1901. 

J16S.     O.     Imray.  —  From    The    Society   of  Che  U 
Industry,    Basle.       Manufacture  of   indophcnol-thi 
nates   from   sulphurised   indophcnol,  and  of  corre; 
sulphurised  compounds.     June  26, 

10,277.11.    II.     Lake. —  From     K.    Oehler,    Gel 
Manufacture  of  disazo  colouring  matters.     July  3. 

10,833.    \V.  P.   Thompson.  —  From   Chemische  1 
Opladen  vormals  Gebr.  Flick  Gesellschaft  mil  Bescl 
Ilat'tung,  Germany.     Reduction  of  indigo.     July  10. 


V.— TEXTILES :  COTTON,  WOOL,  SILK,  Ki 
Applications. 
12,319.  I.  Bronu.      An   improvement   in   the  trea 


of  textile  and  other  fibrous  materials  of  animal  origin 
as  wool,  hair,  silk,  feathers,  leather,  and  the  lik> 
a  limalised  fibrous  materials  of  vegetable  origin.     J 

13,297.  W.  Martin.    Improved  methods  and  p 
treatiug  fibrous  material.     June  29. 

14,106.  H.  J.  Haddan.— From  G.  Datilleol,  Pi  1 
new  or  improved  process  for   rendering  fabrics  atid  In 
products  impermeable.     July  10. 

Complete  Specification  Accepted. 

1900. 

17,764.  CD.  Abel. — From  Delaiuage  Yervietoi-   I 
and  Co.,  Belgium.     Removing  fat  from  wool,  and  app  t'! 
therefor.     June  26. 

VI.— DYEING,  CALICO  PRINTING,  PAPE 
STAINING,  and  BLEACHING. 

Applications. 

14,327.  J.  Y.   Johnson.— From  The  B 
Soda   Fabrik,   Germany.       Improvements   in  dyoio 
shades.     June  17. 

12,540.   K.    B.    Hansford. -From    L.    Cassell 
Germany.       Improvements  in  reserve  printing  on  fill 
be  dyed  with  sulphur  colours.     June  19. 

13,375.  O.   Imray.— From    The    Firm  oi    I 
Cie.,  Germany.     Apparatus  for  bleaching,  dyeing,  «  " 
and  otherwise   treating  fibres,  filaments,  and  woven  '" 
by  means  of  circulating  liquids.     July  1. 

Complete  Specifications  Acceptid. 
1900. 
15,639.    F.      Kornfeld.       Alizarine    dyeing    prN 
July  10. 

16,812.  F.  Gebauer.     Means  for  bleaching  - 
card  ends,  and    similar   textile   products;  also  loos< 
&C.      July  17. 

20,no.   R.    F.    Schule.     Boiling   and   dvefcj 
apparatus  therefor.     June  26. 
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VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

18,110.    i  >.   Imray.  —  From    The    Farbwerke    von 

Lucius  und   liruning,  Germany,     Manufacture  of 

pbitc.     June  19. 

E.  Knccht.     Process  foi  the  production  of  hydro- 
pliites.    June  22. 

,).  V.  Johuson. — From  The  Hadische  Anilin  und 
brik,  Germany.     Improvements  in  tin-  manufacture 
-ulphuric  acid  by  the  contact  process.     June  22. 

i  '.  J.  Haines.     Lime  from  b\  -products.     June  26. 

J.T  Ainslie  Walker  and  J.  T.  Steele.     Iniprovi 
ou  relating  to  the  manufacture  of  caustic  soda  and  to  the 
itment  of  lime  sludge  produced   in  such  manufacture. 

3,293.  E.   C   Rossiter  and   G.  S.  Albright.     Imp  ove 
the  manufacture  of    cyanides    ol    th     alkalies. 

I    E.   G.    Scott.     Improvements  in  the    absorption 
.  ulphurcttcd  hydrogen  evolved   in   the   manufacture  of 
of   ammonia   and   coal  ga<,  and  in  other  chemical 
July  1. 
I.  ('.  X.  W'aite.     Improvements  in  the  manufacture 
'lion  of  purified  lactic   acid    from  crude  solutions 
ing  lactic  arid.     Complete  Specification.     July  1. 
i.    (I.    Guttmann.      Improvements    in    condensing 
d   in   the   manufacture  of   nitric  acid  and   for 
■  r  purposes.     Complete  Specification.     July  .5. 

A.  E.  Urbain.     Improved  manufacture  of  carbon 

1  chloride.    July  5. 
W.  Noad  and  \V.  Owen.     Improvements   in  the 
:  t  of  lead  sulphur  compounds.     July  9. 
1.  V.  II.  Gossage.     Improvements  in   the   manufac- 
Mimion  salt  (sodium  chloride)  from  brine/;/  racuo 
10. 

Complete  Specifications  Accepted. 
1900. 
,81$,  G.  J.  Atkins.    -Manufacture  of  chlorine.   July  17. 
M.  Hall.     Manufacture  of   alumina.     July  3. 
288.  G.  J.  Atkins.   Manufacture  of  chlorine.  June  26 
.589.  G.  Weddell.    Manufacture  of  tabic  salt.    July  10. 
371.  L.  Wenghoffer.      Manufacture    of    picric   acid 
17. 

,376.  J.  L.  Kessler.     Apparatus  for  concentration  of 
uric  acid.     July  3. 

J<2.  G.  Craig  and   R.  M.   Paterson.     Apparatus  for 
■I  ument    of    alkaline    cyanides    from   crude    materials 

i.  C.  Reim.     Production  of  a   drv  alkaline  silicate. 

So9.  H.  J.   Haddan. — From   A.   S.    Ramage.   United 
i  ibiaicing  ferro-ferric  oxide.     June  26. 

1901. 

J.    Atkins.      Manufacture    of    chlorine,    and 
nent  of  metallic  ores  thereby.     June  26. 
v  A.  Gutensobn.     Production  of  picric  acid.     July  3. 

VI II.— GLASS,  POTTERY,  and  ENAMELS. 
Applications. 

A.  Garchey.     Improvements  in  and  relating 
mannfactute  of  glass  stone.     June  20. 
3-  J.  M.  Garrison.     Improvements  in  glass  separa 
Complete  Specification.     June  25. 

T.  Haviland.  Improvements  in  apparatus  for 
mg  designs  in  powdered  color  for  use  in  ceramic 
'Hon.    July  10. 

Complete  Specifications  Accepted. 
1900. 

Cooke.     Electro-deposition  of  metals   upon 
-  Of  china.,  earthenware,  See.     June  26. 


1 


18.      A.  Metz.      Manufacture    of    til.-.,    slabs,  &c.  foi 
paving  road  and  other  surfaces;  an.l  employment  thereof. 


July  17, 

1901. 

017.  I..  Stein  and  \V.  Storr. 
&c,  for  mosaic  worTs.     July  17. 


Uniting  pieces  of  glass, 


1X.-BU1LDIXG  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 
13,136.  E.  Helbing.     A   new    or   improved    method    for 
producing  artificial  wood.    Complete  Specification.    Jun 
13,154.  W.    1,     II.    Roberts.     An   improved  continuous 
a  and  lime  kiln.     June  27. 
9.  C.  Le  Tourneur-HugonandF.  J.  de  la  Passardiere. 
Improvements   in     the     manufacture    and     production  of 
artificial  stones  or  bricks.     June  29. 

13,328.  W.  Bugler.  Improvements  in  the  manufacture 
of  flat  and  curved  artificial  slabs.     July  1. 

13,413.  F.  Kilby;.  Improved  kiln  for  burning  cement, 
lime,  plaster,  bricks,  and  the  like.     July  2. 

13,4.32.  C.  Knott  Graham.  Improvements  in  the  manu- 
fai  line  of  artificial  sione.     July  2. 

13,638.  W.  Knowles.     Improvements  in  or  in  the  manu- 
re of   bricks,   Hags,  blocks,   mouldings,  concrete,  and 
the  like.     July  4. 

13,793.  II.  Passow.  Improvements  in  the  process  for 
producing  cement.    July  6. 

13,965.  O.  <i.  Blunden.  New  or  improved  process  for 
making  an  artificial  substitute  for  wood.     July  9. 

Complete  Specifications  Accepted. 

1900. 

13,996.  A.  II.  Crozier.  Manufacture  of  artificial  stone 
blocks,  bricks,  &c.     June  26. 

1  1,77s.  A.  II.  Crozier.  Manufacture  of  artificial  stone. 
June  26. 

15,352.  T.  House.  Manufacture  of  articles  composed  of 
concrete,  to  be  used  for  building,  paving,  &c.     Julv  3. 

1901. 
4202.  F.Marx.    Manufacture  of  artificial  stone.    June 26. 
8691.  F.    Boeuke.     Fireproof  artificial    stone   blocks  or 
tiles  for  building  purposes.     July  10. 

9376.  J.  Cozerwak.  Manufacture  of  imitation  marble. 
June  26. 

10,297.  C.  von  Forell.  Manufacture  of  Portland  cement. 
June  26. 

X.— METALLURGY. 
Applications. 

12,291.  F.  J.  C.  Jones.  Adding  carbon  to  metals. 
June  17. 

12,308.  J.  P.  van  der  Ploeg.  Improved  method  of 
extracting  antimony  from  ores  or  residues.     June  17. 

12,34'J.  K.Ferraris.  Improved  treatment  of  mixed  ore 
for  the  separation  of  metals,  such  as  lead,  zinej  copper, 
inn.  silver,  and  gold.     Complete  Specification.     June  17. 

12,601.  J.  T.  Shadforth.     See  Class  I. 

12.6S6.  J.  Baxeres  de  Alzugaray.  Improvements  in  or 
relating  to  the  extraction  of  metals  from  their  ores  and 
other  metal-containing  compounds.     June  21. 

12,831.  T.  Y.  Allis.  Improvement  in  metal  heating 
furnaces.     Complete  Specification.     June  2 1. 

12,8S6.  H.  Louis.  An  improved  method  of  treating  ores 
such  as  sulphides  of  zinc,  zinc  and  lead,  and  the  like! 
June  25. 

12,950.  G.  J.  Snelus.  Improvements  relating  to  the 
manufacture  of  iron  and  steel.     June  25. 

13,042.  .V.  F.  Cothias.  An  improved  crucible  for  mould- 
ing under  pressure  alloys  and  fusible  metals  of  all  kinds 
Complete  Specification.     June  26. 
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13,061.    II.   Kleinert       Improvements   in   annealing  fur- 
June  26. 
1       78.  J.   shanks.     An   improved   furnace  for   melting 
metal  in  crucibles  oi  pots.    June  27. 
13.167.  J.  G.  Forbes.    A  furnace  for,  smelting  scrap  or 

other    metals,  for   reducing   metals    from    their   ores   into    :i 
tion  of  practical  purity,  and  for  casting   metals  into  a 
malleable  state.     Jun 

13,171.  T.  Twyoani.  Improvements  in  the  utilisation  of 
blast-furnace  slag.     June  28. 

13  227.  W.  Heyes.     Improvements   in  kilns  or    furnaces 
for  roasting  or  calcining  pyrites  and  other  ores.     June  28. 
[3,364.  C.  E  Steinweg.    Process  of  manufacturing  hollow 
bodies  from  easily   fusible  metals   and   metal   compounds. 
Complete  Specification.    July  1. 

13,365.  C.  E.  Steinweg.  Process  for  separating  the 
matrices     from     gah  ally     precipitated     metals. 

Complete  Specification.    July  I. 

13,379.  G.  Taddei.  Improved  process  for  obtaining 
aluminium  and  other  metals.     July  1. 

13.6C7.   H.  Peun.     An  aluminium  solder.     July  4. 

i.  .1.  II.  Michelsen.  Improvements  in  ore  con- 
centrators. Complete  Specification.  Filed  July  •">.  Date 
applied  foi  Dec.  6, 1900,  being  date  of  application  in  United 
States. 

R  Wilcox.  Improvement  in  mining  machinery 
for  the  concentration  of  sold  and  other  metals  and  minerals 
from  pulverised  ore  and  mineral  sands.     July  8. 

2.  W.Oswald.  Manufacture  of  hearths  with  blast 
channels  for  metallurgical  furnaces.     July  8. 

I.   A.  G.  Bloxam.— From  La  (ompagnie  des  Forges 

de  Chatillon,  Commefitry  et  Neuves  Maisons  and  Charpy, 

France.    Improved  mannfacture  of  armour  plates.    July  8. 

13,867.  M.   Ruthenburg.     Improvements   in   methods  of 

and    apparatus   for    agglomerating  comminuted   ores    and 

otrates.     July  8. 

14,046.  II.  V.  Bertrand.     Improvements  in  the  method 

of  coating  iron  with  tin,  lead,  spelter,  or  the  like  metals. 

July  10. 

14,146.  A.  J.  Boult. — From  Coln-Miisener  Bergwerks- 
aktien-Verein,  Germany.  Improvements  in  or  relating  to 
the  melting  or  fusing  of  metal.     July  11. 

14,256.  I. a   Societa   Italians  di  Elect  rocbimica  "  volta." 
Improvements    relating  to  the  treatment  of    mineral   sub- 
i  omplete   Specification.     July  12.     Date  applied 
I    r  .Ian.  7,  1901,  being  date  of  application  in  Italy. 

.  J.  S.  Wolfe,  L.  K.  Englert,  and  T.  J.   Geiger. 
Composite  metal.     Complete  Specification.     July   12. 

14,306.   P.    Garuti    and    11.    Fompili.       New    process  of 
lering  with  oxy-hydrogen  gas.     Complete  Specification. 
duly  13. 

Complete  Specifications  Accepted. 
1900. 
i,     13.   Hammond   ami   T.   Kendrik.     Manufacture 
of    tin,   ternc,  and   like   plates,   and     apparatus    therefor. 
17. 
{•346.  W.  J.  Foster.     Introducing  carbon  and  fluxes,  and 
mixtures  of  carbon  and   tluxes  into   blast  furnaces,  and  in 
manufacture  of  iron  and  steel.     Jane  26. 

11,603.   F.  Martin.     Manufacture  of  sheets  or  plates  of 
covered  on  one  or  both  surfaces  with  a  fixed 
proportion  of  copper.     July   '.. 

14,503.  15.  Talbot.  Preparing  bricks  and  blocks  for 
lining  metallurgical  furnaces.     July  17. 

14,983.  T.  Twynani.  Treatment  of  zinc-lead  sulphide 
ores  and  tailings.     Juni 

15,171.  F.  Murmann.  Manufacture  of  an  improved 
alloy.     July  3. 

5.  1 1.  innay. — From   lb'   Arm  of  Wolf.  Wetter,  and 
!.i.   Germany.       Furnaces   for   annealing    metal   sheets 
and  p'ates.     July  .!. 

19,248.  J.  Meikle.  Furnaces  for  oxidising  iron  and  steel 
surface-.     July  1 7. 


1901. 

56C1.  G.  J.  Atkins.     See  Class  VII. 

9503.  J.  C.  Clancy  and  I..  W.  Miirsland.  Extractioi 
gold,  silver,  lead,  and  other  metals  from  sulphide  , 
July  17. 

9676.  I'll.-  British  Aluminium  Co.--From  A.  II.  i 
United  States.  Flectrie  smelting  process  and  appal 
In'  used  therein.     July   10. 

9903.    The   British  Aluminium  Co.— From  A.  II.  Coi L 
United    States.       Obtaining    volatile    elements  from   i 
ores  and  compounds.     July  3. 

10,983.  F.  D.  Wassell.  Manufacture  of  wrought  i 
July  10. 

11,687.  O.  Schramm.      Improved   process  for  Hard,   •; 
iron.     July  17. 

11.7G3.  It.  Hutchinson  and  II.  Mitchell.  Com; 
for  hardening  and  toughening  steel  and  cast  iron.     . 

XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

12,514.  J.  C.  Fuller  and  (1.  Fuller.     Improvement! 
connected  with  storage  or  secondary  batteries.     June 

12,954.  W.   l'eto.  —  From    P.   Gouiu,   France.     Imp 
ments    in    electrical    secondary    or    storage    Iv.n 
accumulators.     Complete  Specification.     June  25. 

12.974.  A.  F.  Madden.  Apparatus  for  making  si 
battery  plates.  Complete  Specification.  Filed  J 
Date  applied  for  March  19,  1901,  being  date  of  «p] 
in  United  States. 

12.975.  A  F.  Madden.  Secondary  batteries  I 
Specification.  Filed  June  25.  Date  applied  for  M 
1901,  being  date  of  application  in  United  States, 

13,048.  A.  Tribelhom.  Improvements  in  elcctl 
accumulators.     Complete  Specification.     June  2C. 

13,078.  G.  J.  Gibbs.  Improvements  in  electric 
lators.     June  27. 

13,187.  J.  Baxeres  de  Alzugaray.  Improved] 
solutions  to  work  electric  and  galvanic  batteries.    Jin 

13,300.  A.  Xodon.     Improvements  relating  to  the  i 
facture  of  electrode  plates  of  secondary  electric 
Complete  Specification.     Filed  June  29.     Bate  »p] 
Dec.  1,  1900,  being  date  of  application  in  France. 

13,5(18.  D.  Tommasi.     Improvements  in  plate 
trie  accumulators.     Filed  July  3.    Date  applied  for  J' 
1901,  heing  date  of  application  in  France. 

13,640.  J.   Buffaud  and  A.  Tavian.     Improi 
secondary  batteries.     July  4. 

13,662.  J.   Raschen  and   The   United    Alkali 
Ltd.     Improvements  in  electrolytic  cells.     July  I. 

13,981.  H.  K.   P.  Barhatn.     Improvements  in  or  re  a 
to   electrical    storage    batteries.       Completi     i\ 
July  9. 

14,034.   P.  J.  Davies.    Improvements  in  leads 
bars,  or  connecting  rods  or  lugs,  for  secondan  bal 
accumulators,  and  the  moulds  and  tools  connected  ther 
July  10. 

14,086.  R.  J.  Gulcher.    Improvements  in  tin 
of  electrodes    for    accumulator    batteries,    and    ill 
therefor.     Complete  Specification.     Juiy  10. 

14,165.  E.  Pohl.  Improvements  in  or  relatniL'  ' 
manufacture  of  carbon  electrodes  and  of  coke.     July 


Complete  Specifications  Acceitbd. 
1900. 

13,656.   R.    \V.    James.— From    .1.   J.    Ueiltnami 
trades  for  accumulators,  and  manufacture  tin". 

15,019.  R.  II.  Gould.     Recovery  of  tin  and 
generation  of  electric  energy.     June  26. 

15,473.  A.    J.    Boult.  — From    F.    Andrea 
Forming  of  electrodes.     July  3. 

16,53  1.  F.    W.    Buhne.      Manufacturi 
plate-  for  electric  accumulators.    July  17. 


July  1901.] 
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1901. 
i ;.  Heidel.     Uatterics.     July  17. 
G.  3.  Alkins.     Electrolysis  of  chlorides  of  metals 
the  alkalies  and  alkalior  earths  for  obtaining  chlorine, 
1  apparatus  tlierefor.     June  25. 

G    F.  W.  Kloth,  O.  H.  (I.Kii, inin-  anil  .1.  (..  1..  I), 
lohaidt.     Secondary  batti  ries.     July  3. 
10,459.  V.O.Apple      Storage  batteries.     .Inly  17. 
10,975.  P.M.  Justice.     From  Castner  Fleeti    lyti     Ukali 
Electrodes  for  electrolytic  cells.     July  10. 

P.  M.  Justice.— From  Castner  Flectrolytii  Alkali 
,  United  States.     Klectrolytie  cells.     July  17. 

XII.— FATS,  OILS,  and  SOAP. 
Applications. 

■1,019.  G.   Hamberg.      Improvements  in  detergcurs  ami 
it  manufueturi'.     June  26. 

C.  Weygang.  Improvements  in  the  the  treatment 
nils  aud  fats  for  soap  making  and  for  other   purposes. 

W.  R.  Harrison.  Improvements  in  or  iu  eon- 
lion  with  the  extraction  of  oil  from  seeds,  oleaginous 
-.  or  the  like.     July  8. 

W.  F.  Warden.  Improvements  in  oil  filters. 
iplete  Specification.  Filed  9  July.  Date  applied  for 
I 're.  190(1,  being  date  of  application  in  United  States. 

II.    Sefton-Jones. — From    Siegfried     Feder   and 

Bueken, Germany .  Apparatus  for  making  carpet 
ning soap.     Complete  Specification.     July  In. 

R.  Douillet.  Process  and  apparatus  for  refining 
fatty  matters.     Complete  Specification.     July  13. 

Complete  Specifications   Accepted. 
1900. 

-  M.  1..  A.  Guilbert.  Manufacture  of  resinous 
Jul)  in. 

W  .  J.  Ward.  Manufacture  of  waterproof  paper  ; 
■1  mineral  oil.  grease,  soap,  &e.     July  10. 

1901. 

59.  A.   J.   lioult—  From   C.   Wacker,    United    States. 
uutus  for  extracting  oil  from  fish,  &c.     July  '■). 

XIII.— PAINTS,  PIGMENTS,  VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

671.  M.   Ziugler.    An    improved   method   of   treating 
ed  or  other  rubber.     July  5. 

''74.  T.  II.  L.  Bake  and  W.  Owen.     Improvements  in 
inmeut  of  oxidised  lead  compounds.     July  9. 

Complete  Specifications  Accepted. 
1900. 
>44.  11.  R.  A.  Philp.      Preservative  preparation  for 
tyres.    July  17. 

1901. 
'    A.    O.    Bourn.       Improvements    in    the    art    of 
ising.     July  17. 

x.  E.  Edwards. — From  Oxylin  Werke  Actien- 
•cbaft,  Germany.  Rubber-coated  materials,  and  pre- 
'n  and  treatment  of  same.     July  10. 

".-TAXNING,  LEATHER,  GLUE,  and  SIZE. 
Applications. 


•  2.  E.  Maertens.     Improvements  in  the  art  of  tan- 
nd  tawing  hides,  skins,   and   similar  animal   tissue. 


72.  P.  Bcz  and  F.  Bez.     Improvements    relating  to 

ides  and  skins.    Complete  Specification.    June  is. 

'  39   F.  L.   Demaulke   aud    I..   Salentey.      Improve- 

apparatus  for  n  c   in   tanning,  tawing,   and  like 

June  19 


Complete  Specifications  Accepted. 

1900. 

l  1,625.  A.  Edwards  and  E.  M  Nelson.  Drying  gelatine 
and  Other  surface-.     .Inly  17. 

1901. 

10,152.  C  \  Allism.  -  Pro -n  The  Scott  Leather 
Machine  Co.;  United  States.  Apparatus  for  treating  and 
colouring  hides  and  skins.     Jubj   17. 

XV.— MANURES,  Bic. 

Comtlete  Specification  Accepted. 
1901. 
9773.  J.  Carstairs.      Production  of  fish  guano.      June  26. 

XVI.— SUGAR,  STARCH,  and  GUM,  Ere. 
Applications. 

12,588.  A.  Classen.  Process  tor  converting  wood  ami 
other  cellulose  material  into  sugar.  Complete  Speci- 
fication.    June  20. 

1:5,000.  K.  C.  Thomson.  — From  R.  Hamilton  and  W,  1!. 
Wilson, Straits  Settlements.      Improvements  in  and  relating 
to  the  utilisation  of  the   heat   from  waste    gases   of  1 
furnaces   for  the  concentration    and  evaporation    of    sugar 
juice  or  other  liquids,     June  20. 

Complete  Specifications  Accepted. 
1900. 
13,659.  TI.  Wulkan    and     II.    Straetz.      Obtaining   dry 
starch  or  starch  syrup  or  sugar  and   albumen  from  maize, 
wheat,  rice,  and  other  fruits.     July  3. 

1901. 
10,461.  J.    V.  Johnson.— From   The   Cereal    Sugar  Co., 
United    States.     Refining   Sugar,   and  apparatus  therefor. 
July  3. 

XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

12,311.  J.  Schaefer.  Improvements  in  steim  boiling 
apparatus  for  brewing  purposes.  Complete  Specification. 
June  17. 

12,628.  M.  A.  F.  Ilervieu  and  F.  V.  F.  L.  Giron.  A 
new  or  improved  liqueur.     June  20. 

12,697.  A.  G.  Bloxam.  -  •  From  Gebriider  Sulzer- 
Wiuterthur.  Improved  manufacture  of  non-alcoholic  beer. 
Complete  Specification.     June  21. 

12,900.  C.  A.  Allison.— From  O.  Selg,  J.  Bohnet,  and 
C.  F.  Guntrum,  United  States.  Improvements  in  niems 
for  converting  wort  into  beer  and  other  fermented  liquids. 
Complete  Specification.     June  25. 

12,932.  F.  S.  Beaven.     See  Class  I. 

13,080.  J.  McKenny.  A  process  for  hastening  the 
maturing  of  whisky  and  other  spirituous  liquors.     June  27. 

13,561.  A.  R.  Ling  and  J.  L.  Biker.  Improvements  in 
the  production  of  brewers'  wort.     July  3. 

13,751.  S.  Young.  A  new  method  of  preparing  absolute 
alcohol  from  strong  spirit.     July  6. 

14,041.  D.A.Blair,  J.  B.  Blair,  aud  1'.  Wertenbruch. 
Improvements  iu  aud  relating  to  the  evaporation  or  treatment 
of  distillery  spent  wash  or  "  pit  tile"  and  the  like.  July 
10. 

14,104.  I!.  C.  Scott.  Improvement-  in  treating  or 
ageing  spirit.     July  10. 

14,337.  W.  T.  Forbes.  Improvements  in  the  treatment 
of  spirits  for  eliminating  fusel  oil.     July  13. 

Complete  Specifications  Accepted. 

1900. 

14,876.  J.  F.  H.  Gronwald.     See  Class  XX.     July  26. 

1901. 

10,287.  C  F.  von  Schlichtegroll.  Rectifying  spirit  by 
the  action  of  refrigeration  and  filtration.     June  20. 
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Will.— FOODS.  SANITATION,  Etc.,  and 
IHSlNl'KCl  \NIS. 

Al'l'I.K    VI 

A. — Foods. 
■  :.   M.   Kll>.     An  improved  process   of  preparing  an 
alimentary  yeast  extract.     June  '.'7. 

I.  E.  II.  Posen.     Milk  sugar.    July  6. 

B. — Sanitation.     Water  Purification. 

12.177.  II.  Guthrie.  Improvements  in  furnaces  for  burn- 
ing  refuse,  and  in  the  utilisation  of  the  bye  products  thereof. 
June  19. 

12, Mi).  J.  Bermond.— Improvements  in  sterilising 
apparatus.  Complete  Specification.  Filed  June  24.  Date 
applied  for  Ma»  6,  1900,  being  date  of  applieatiou  in  France 

13,135.  W.  P.  Thompson. — From  Masrhinenbau-Aktien- 
iRchaft  vormals  Beck  and  Henkcl.  Germany.  An 
nnpr  PS   for  obtaining   fatly    and   fertilising  sub- 

stancesfrom  fecal  substances.    June  27. 

13,730.  G.Watson.  Improvements  relating  to  furnaces 
for  the  destruction  of  town  refuse.     July  5. 

C. — Disinfect  a  n  i  s . 

13,003.  C.  S.  Drayton.    "  Insectine."     June  26. 

COMPLETE    SPKCIFICATIONS    ACCEPTED. 

A. — Foods. 
1900. 

12,807.  H.  J.  Haddon. — From  E.  Passburg.  Germany. 
Treating  milk  for  the  purpose  of  solidifying  and  preserving 
same.     July  3. 

15,589.     G.  Weddell.     See  Class  VII.     July  10. 

16,708.  II.  Drat.  Preparation  of  food  from  gelatine. 
July  1". 

!  6,734.  L.  Wenghoffcr.  Treatment  of  gluten  or  glutinous 
by-products  with  other  albumins.     July  10. 

1901. 

C417.  E.  von  Bidder  and  A.  Bernstein.  Manufacture  of 
butter  and  other  alimentary  fats.     July  10. 

9215.  II.  Marqnardt.  Preserving  milk,  cream,  &c.  and 
apparatus  for  use  therein.     July  17. 

B. — Sanitation  ;    Water  Purification. 
1900. 

12,124.  F.  M.  Spence,  D.  D.  Spence,  H.  Spence  and 
M.  Royley.  Treatment  of  sewage  sludge  and  similar 
matters.     July  3. 

15,720.  A.  Haver.  Furi6cation  of  sewage  and  industrial 
effluents;  utilisation  of  sewage  precipitates;  and  manu- 
facture of  filtering  media.     July  10. 

10. 104.  C.  J.  Whittaker.     See  Class  II.     July  17. 

16,728    B.  R.  Harrington.     Refuse  destructors.     .Inly  17. 

1901. 

;>ls:<.  A.  G.  Bloxam. —  From  E.  DillaD,  Germany. 
Treating  liquids  with  ozone  for  sterilising  and  other 
purposes.     Juni 

ll,:s.i4.  C.  II.  I!oyl.     Purification  of  water.    July  10. 

XIX.— PAPER,  PASTEBOARD,  Etc. 
Apflication- 

12,7R0.  C.  Wurster,  An  improvement  in  sizing  paper. 
June  22. 

12,859.  F'.  Eckstein  Parchment  pap<-r  provided  with 
pat)  t  and  a  process  lor  manufacturing  the  same. 

June  24. 

Complete  Specifications  Accepted. 
1900. 
12,668.  C.  Dreher.     Manufacture  of  paper.     July  3. 

i5.  A.  B.Knopf.     Treatment  of  material   for  use  in 
the  manufacture  of  paper.     July  17. 


14,9S8.  W    Fairweather.— From  A.  and  (i.  IS.  Farnari 
Producing  chromo-diaphanous  filigrees  in  haud-madi 
June  86. 

15,986.  W,  J.  Ward.     Sec  CI  tss  XU.     July  10. 

1901. 
10,213.     E.     Zuhl.       Manufacture    of     a    celluloid  lik. 
material.     June  26. 

XX. -FIXE  CHEMICALS,  ALKALOIDS, 

ESSENCES,  and  EXTRACTS. 

Applications. 

12,325    ti.    W.   Johnson.— From  C.  F.  Bochringer  ani 
,-,  Germany.     The   manufacture    and   production   i 
new  derivatives  of  camphoric  acid.    June  17. 

12,421.  II.  K  Ne  •  ton.—  From  The  Faibenfabrik, 
vormals  F.  Bayer  and  Co.,  Germany.  The  manufacture  c 
production  of  new  chemical  compounds.     Juue  18. 

12,864.   G.  W.  Johnson.— From  Kalleand  Co.,  German' 
Improvements    in     the    manufacture    of    benzU   e-t.t 
cinnamic  acid.     June  24. 

13,302.   R.  Groppler.     A   new   or   improved  method  fi 
producing    a    solid    composition    containing   form:1 
,1  illy  1 . 

13,745.  M.  Dinesman.     Improvements  in  the  pri 
manufacturing  thymol.     Complete  S]iecification.     July  S 

Complete  Specifications  Accepted. 
1900. 

14,870.  J.  F.  H.  Gronwald.  Method  aud  apparatni  fi 
preventing  changes  in  aromatic  alcoholic  liquors  durii 
their  sterilisation.     June  26. 

15,172.    J.    C.     Mewburn.       From    Chem.    Fabrik    v< 
Heyden   Aktiengesellschaft,     Germany.     Manufacture 
peptone.     July  3. 

1S01. 

2899.  E.  Wirth.  Manufacture  of  a  nitro -derivative 
carbazole  from  nitroso-earba/olc.     July  17. 

XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

12,617.  A.  A.  da  Silva.  New  or  improved  cxplosiv 
Complete  Specification.  Filed  June  20.  Date  applied  I 
Feb.  8,  1901,  being  date  of  application  in  Brazil. 

12,695.  II.  Richter.  Process  for  the  denization  of  nit 
cellulose.     June  21. 

13,589.  The  Cotton  Powder  Company,  Ltd.,  G.  E.  Amo 
and  A.  S.  Fox.  Improvements  in  the  manufacture 
explosives.     July  3. 

13,895.  R.  Sehulz.  Improvements  in  or  relating  to 
manufacture  of  priming  for  detonating  caps  and  the  b 
July  8. 

14,231.  C.   O.    Lundholm   and  The  Nob, 
ipanv,    Ltd.       Improvements    in    smokeless    pose 
July  12." 

Complete  Specifications  Accepted. 
1900. 
15,587,  A.  G.  Bloxam.     From  La  Soeie"te  Anon 
Machines  Industnelles,  Belgium.     Machines  for  manu'  - 
luring  matches.     July  3. 

1901. 
8101.  M   Fiedler.     Improvements  in  explosive 
11,212.  J.  S.  Potts.     Improvements  in  matches.   July 

PATENT    UNCLASSIFIABLE. 
Application. 
12,500.  F.    W.    Martino.     An   improved  compo-' 
matter    constituting    a    chemical   agent  and   the    D 
manufacture  thereof.    June  19. 
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NOTICES. 


Changes  ok  Address. 

hen  notifying  new  addresses,  members  are  requested  to 

iln-in  di  1  state  whether  they  are  temporary 

•rmanent.      Multiplication  of  addresses  is  r.Iso  to  be 

1  ;,>  tending   to  create  confusion.      When  sending 

notions,  the  use  of  the  form  attached  to  the  application 

verification   of  addresses,  on  which   the  safe 

■irnal  depends. 


Communications. 

ihors  of  communications  read  before  the  Society,  or 

m1  Sections,  are  requested  to  take  notice  that 

Rule  43  of  the  live-laws  the  Society  has   the  right  of 

v  of  publication  for  three  months  of  all  such  papers. 

I   of  this  Bye-law  renders  papers  liable  to  be 

'.   1  by  the  Publication  Committee,  or  ordered   to  be 

r  the  Journal,  in  which  case  no  reprints  can 

>':  to  the  author. 


Arsenic. 


]  view  of  the  great  public  interest  which  has   been 

r\   d  by  the  Arsenic  Epidemic,  it  has   been  decided  to 

ish,  in  pamphlet  form,  uniform  with  the  Journal,  the 

i;  .  discussions,  and  abstracts  dealiDg  with  the  detection 

■    termination  of  Arsenic  and  other  associated  elements, 

appeared  in  the  Journal  since  the  beginning  of 

i-   ir.    To  these  have  been  added  extracts  bearing  on 

from  other  sources,  including  a  description,  from 

new  book  on  Arsenic,  of  the  Marsh  test,  in  the 

-  own  words,  and   dated   1S36.     Copies,  price    Is. 

4cj  uaybe  obtained  from  Messrs.  Eyre  and  Spottiswoode. 


Arsenic  Committee. 

1    Joint  Committees   of    the    Societies    of    Chemical 

v  :.nd  Public  Analysts  have  circulated  a  number  of 

•  Tiling  definite  quantities  of  arsenic,  and  have 

•  !v  considered  the  results  returned  by  the  members. 

\  mmittcc  believe  that  these  results  justify  them  in 

method  for  dealing  with  the  various  substances, 

fore  taking  this  course  think  it  desirable  to   submit 

is   thod  to  somewhat  more  extended  trials. 


Foreign  Oifice  Reports. 

i     reference   to  the  notice   from    the   Foreign  Office 

■"  appeared    on   page    761    of    this   Journal,   inviting 

I  Commerce  and  other  bodies  to  suggest  special 

-  upon   which    H.M.    Consular   Officers    might   be 

I  to  report,  it  should  be  noted  that  such  suggestions 

tressed  to  the  Commercial  Department  of  the 

On  page  859  of  this  number  of  the  Journal 

fouDd  a  report  furnished  by  Consul-General  Gurney, 

the  Foreign  Office,  at  the  request  of  this  Society, 

:ii  Manufacture  at  Marseilles."     It  is  hoped 

will  avail  themselves,  through  the  Society,  of 

•  ms  placed  within  their  reach  by  the  Foreign 


CHANGES  OF   ADDRESS. 

&  D. ;  Journals  to  Penn  Street  Works,  Hoxton, 
:t  Box  Manufacturer. 

L.,  l/o  Upper  Tooting;    7,  Addison  Koad, 
•'ark,  W. 

.l/o  London;   Royal  Mint,  Sydney,  X.S.W.. 
•tralia. 

'HE.,   lo  Manchester;    56,  Church  Koad,  Farn- 
Bolton. 


Burls,  F.B.;    Journals  to  19,  Cleveland  Mansions,  Chapel 
Street,  Brixton  Road,  s.W. 

Butters,  Chas  .  1  a  20;    2S-31,  Bishopsgato  Street  Within, 
K.( '. 

lbs.   1!..   l/o  Park  View  Terrace;   4,  Duckworth 
Grove,  Munningham,  Bradford. 

i     ni,  Percy  W.,  l/o  London  ;  44,  Luiscu  Qfer,  Berl  i 

en,     \.   <i..    1"    Heaton   Moor;    1,   Dartmouth   Road, 
Brondesbury,  Nf.W. 

I  larger.     Dr.    .Ino.,    l/o    Jalland    Street;     11,    Ivy    .Mount, 
Sutton-on-Hull. 

Jameson,    \.    II.,    l/o    Phcenixville,    Pa.  j    23,  M 
Street, Providence,  ILL,  U.S.A. 

Lett,  Stephen  J. ;  Journals  to  25,  Perci   Street,  Liverpool. 

I.iverseclge,  Alt'.  J.,  lo   Clapham   Common;  Clock   H(l 
Arundel  Street,  Strand,  W.(  . 

i.,   lo   Maryhill ;    414,   Sauehiehall   Street, 
Glasgow,  X.P.. 

Pierce,  Ira  L.,  Lo  Gibbstown;   Woodbury,  Gloucester  Co., 
\..L,  Q.S.A. 

Lae,  Geo.,  l/o  Glasgow  ;    Holly  Bank,  Townhead,  Kirkin- 
tilloch, X.B. 

Reubens,  C.  M.,  1  0  Xew  York  ;  c  o  Brady  Brass  Co.,  202, 
Tenth  Street,  Jersey  City.  X.J  ,  ISA. 

'   Robinson,  E.  B.,  l/o  Wellington  Works ;    70,  Great  Clyde 
street,  Glasgow. 

Robinson,  H.  H. ;  l/o  Twickenham  ;  98,  Finborough   Road, 
West  Brompton,  S.W.,  Analytical  Chemist. 

th,    A.    1!.  ;    Journals   to   Box   90,  Queenstown,   Cape 
Colony,  South  Africa. 

Smith,    Jas.,   l/'o    II,   Mersey    Road;    30,    Milner    Road, 
Aigburth,  Liverpool. 

Steel,  Jno.  S.,  l/o  Queensland;  Adelaide  Chemical  Work;. 
Xew  Thebarton,  Adelaide,  South  Australia. 

Taylor,  M.  J.,     l/o    Jarus    Street;    77,    Front   Street    E., 
Toronto,  Canada. 

Thorneycroft,  W.,  l/o  Stirling;    East  Plean  House,  Ban- 
nockburn,  X.B. 

Tranton,  Dr.  \Ym.,  l/o  Newland  Avenue ;  Eagle  O.I   Mills, 
Hull. 

Wells,  Jas.  G.,  l/o  Shobnall  Street ;  Trent  House,  Branston, 
Burtou-on-  Trent. 

Wilson,  Dr.  W.  H,  l/o  Madras  ;  e  o  P.  Macfadyen  and  Co., 
Winchester  House,  E.C. 


Mtatl). 

Ntss,  Tims.,  Black   Banks  Chemical  Works,  Darlington. 
Aug.  15. 


Sournal  ana  patent*  St'tcraturr. 


Class.  Page 

I.— General  Plant,  Apparatus,  and  Machinery 788 

II.— Fuel,  Gas,  and  Light 

III.— Destructive  Distillation,  Tar  Products,  Petroleum      795 

IV.— Colouring  Matters  and  SyestuOs 

V— Textiles :  Cotton,  Wool,  Silk,  4c 804 

VI.— Dveing,  Calico   Printing,    Papsr   Staining,  and 

Bleaching 

VII.— Acids,   Alkalis,   and    Salts,   and    Non  -  Metallic 

Elements 

T III.— Glass,  Pottery,  and  Enamels S00 

IX.— Building  Materials,  Clays,  Mortars,  and  Cements.      810 

•  Any  of  these  specifications  may  be  obtained  by  post  by 
remitting  8<L— the  price  now  fixed  for  all  specifications  postage 
included— to  C.  X.  Dalton,  Esq.,  Comptroller  of  the  Patent  Oifice, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C. 
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Page 

X.— Metallurgy 811 

XI.— Electro-Chemistry  ami  Bleetro-HetallurgJ >1" 

XII.— Fats,  Fatty  Oils,  and  Soap B17 

XIII.— Fitments  and  Faints:    Begins,  Varnishes,  ,\ 

India-Rubber,  ic BU 

XIV.— Tannine.  Leather,  Glue,  Size,  Bone,  and  Horn; 

Ivory  and  Substitutes B18 

X  V— Mauures,  Ac 

XVI.-Suirar,  Starch,  Gum,  ic  8M 

ITU— Brewing,  Wines.  Spirits,  ic 841 

XVIII.— Foods  :  Sanitation  ;  Water  Purification  ;  and  Dis- 
infectants   B33 

XIX.— Paper,  Pasteboard,  Cellulose,  Celluloid,  ic S30 

XX.— Fine  Chemicals,  Alkaloids,  Essences,  and  Eitracts  SSI 

XXI.— Photography -    ; 

XXII— Explosives,  Matches,  to 

XXHL— Analytical  Chemistry BSJ 

XXIV.— Scientific  and  Teehnical  Xotes Ml 


I.-PLANT,  APPAKATUS,  AND  MACH1NEET, 


PATENTS. 


Ens. 


Furnaces.     II.  S.  Woollev,  Paris,  Idaho,  U.S.A. 
Pat  10.9"'.  May  28,  1901. 

The  crate  of  the  furnace  is  composed  of  segments,  each  of 
w  Inch  consists  of  transversely  sloping  portions  flanking  a 
longitudinally  sloping  portion,  and  the  entire  grate  inclines 
downwards  towards  the  centre,  so  as  to  form  a  kind  of 
trough  for  the  fuel.  The  centre  of  the  grate  is  traversed 
by  an  imperforate  conical  pipe,  projecting  upwards  and  cou- 
veying  air  into  the  secondary  combustion  chamber.  The 
crown  of  the  furnace  also  slopes  downwards  towards  the 
centre,  and  the  products  of  combustion  in  the  primary 
combustion  chamber  are  discharged  into  the  secondary 
chamber  through  a  narrow  passage  situated  around  the 
conical  pipe,  the  diameter  of  which  passage  can  be  modified 
by  making  the  cone  adjustable.  This  arrangement  ensures 
the  heating  of  the  air  admitted  to  the  secondary  combustion 
chamber,  and  the  thorough  mixing  of  this  air  with  the 
■products  of  combustion  from  the  primary  chamber,  thus 
.securing  perfect  combustion  in  the  secondary  chamber. 

— C.  S. 

Pyrometers.  M.  Arndt.  Aachen,  Germany.  Eng.  Pat. 
11,052,  May  29,  1901. 
Tue  pvrometer  comprises  a  movable  body,  or  plunger, 
enclosed  in  an  elongated  closed  vessel,  which  has  a  cooling 
chamber  at  the  top  and  a  heating  chamber,  adapted  to  be 
inserted  in  the  chimney  flue,  &c,  at  the  bottom.  The 
movable  body  is  actuated  by  a  rod,  which  passes  through  a 
stuffing-box  in  the  enclosing  vessel,  aud  is  adapted  to  force 
a  volume  of  air  or  gas  out  of  the  cooling  chamber  into 
the  heating  space,  and  vice  vena-,  the  difference  of 
;. re-sure  or  expansion  of  the  air  or  gas,  corresponding  to 
the  difference  in  temperature  of  the  two  chambers,  being 
measured  by  a  manometer  or  read  off  ou  a  scale.  An  air- 
valve  in  the"  enclosing  vessel  is  closed  during  the  measuring 
operation,  bnt  is  opened  when  the  movable  body  is  in  its 
lowest  position,  for  the  purpose  of  placing  the  pressure  in 
the  pyrometer  and  manometer  in  equilibrium  with  the 
atmosphere.  In  a  modification,  the  pyrometer  is  pivoted 
in  the  side  of  the  chimney  flue,  the  movable  body  and  air- 
salve  being  actuated  by  tilting  the  instrument.  In  another 
arrangement,  the  movable  body  is  actuated  automatically 
motor  operated  by  the  draught  in  the  chimney,  and 
the  temperature  i-  indicated  ou  a  scale  and  recorded  on  a 
rotating  drum. —  K.  A. 

iraling  Liquids  of  Different    Densiti        Apparatus 

for .     H.  II.  Lake,  London.     From  N.  B.  Powter, 

...  ■    3.A.    Eog.  Pat.  11,429,  Jane  4, 1901. 

This  apparatus  i-    stated   to  be  particularly  applicable  for 

extracting  oil  or  grease  from  limal   matter,  &c. 

apparatus  C  ;.  1,  provided  with  stirrers,  4, 

5,  for  mixing  aud  agitating  the  materials,  aud 

having  a  tube  or  chamber,  ^    10,  fitted  at  its  upper  end.    The 


funnel  mouth,  10,  of  the  chamber  is  open  at  its   lorn 
and  is  adjustable  by  means  of  the  rack  and  pit 
so  that  its  rim,  11,  can  be  kept  below  the  level  of  tlu 
in   the    vessel.      The   material    is    supplied    throu;: 
valve,  2,  from  a  digester,  &c,  or  a  digester  heatei 
jacket  may  be  combined   with  the  apparatus.     At 
material  has  been  agitated,  the  pressure-equalising  val 
is   closed,  and  a  difference  in  pressure  is  proii 
the  vessel,  1,  and  tube,  8,  by  admitting  air  or  sti 
the  pipe  12,  or  by  suction  applied   to  the   pipi 
the  lighter  liquid  (oil,  e<c.)  ri>es  through   the  fuunel 


the  discharge  pipe,  13.     In  a  modification,  the 
omitted.     In  another  arrangement,  the  fuunel  i-  •  I 
cone  form,  with  the  narrower  ends  at  the   to; 
the  discharge  pipe,  13,  is  connected  to  the  top  of  thi 
and  the  pipe  12  to  the  tube  8.     The  apparatu 
arranged  to  discharge  alternately  from  the  vi  - 

Temperature,    Pressure,    and    Humidity   o) 
Gases;  Derice  for   Constantly    Maim 
11.  Sehultz,  Berlin.     Eng.  Pat.  1082,  Jan.  IC.  1 

Two  adjustable  electric  contacts  are  arrang 
the  pointer  of  a  mechanical   thermometer, 
an   equivalent  displaceable  mercury   thn 
neeted  separately  to   two  electro-magnet-,  n 
slide  or  other  suitable  valve  conti 
&c.     One  of  the  electro-magnets  is 
valve,   and   the  other  to  close   it.     The  mo 
valve   by  either  one   of  the  magnets  actuates 
switch,  which  disconnects  that  magnet  and  CO 
other,  ready    for   reverse    operation  of   the 
apparatus  i-  applicable  for  controlling  the  si; 
a  gas  heating-stove,  the   contacts,  one  of  wll 
maximum  and  the  other  as  a   minimum,  being  - 
the  desired    range   of  temperature.      For  the  re 
gas   pressure,  say  the  force  of  draught  in   thi 
steam  boiler,  the  contacts  are  controlled  bj 
whilst  for  regulating  the  amount  ">  ' 

in    connection    with    spinning,    they   are  contr   ■ 
hygroscopic  body,  such  as  a  human  hair. — B.  A 
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for    Liquid.     Siemens    Brothers   and    Co.,   Ltd., 
uinster,  Z.  II.  Kiugdou,  Lee,  Kent,  and  F.  Turner, 
EDg.  Pat.  15,128,  Aug.  24,  1900. 

Hying  the  volume  of  liquid  delivered  by  a  double- 
pump,  slide  valves  governing  ports  at  the  ends  of  the 
.•r.  and  working  in  time  with  the  pump  piston,  are 
.,•,],  the  stroke  of  the  valves  being  adjustable  to 
inoiv  or  less  liquid  to  pass  from  one  end  of  the 
to  he  other,  and  so  to  reduce  by  a  corresponding 
I  the  volume  delivered  by  the  pump  . — II.  A. 

i,  Kneading,  and   Triturating  Machines.     II.   II. 
e,  London.     From  Werner  and  Pfleiderer,  Cannstatt, 
erg.     Eng.  Pat.  15,159,  Aug.  30,  1900. 

so  devices  are  provided  for  the  driving  mechanism 

r   of  the    trough    of    the    machine,  and   are 

hat  the  driving  mechanism  is  locked  when  the 

s  opened,  and  the  cover,  when  closed,  is  locked  when 

.nanism   is   ready  to   start  the  machine,   or 

nine  is  at  work. — R.  A. 

Kilns  arid  the  like.     II.  II.  Lake,  Loudon. 
Eng.  Pat.  18,350,  1900. 

See  under  IX.,  page  810. 


II.-FUEL,  GAS,  AND  LIGHT. 

Co, us;  Solvent    /Lotion    of  Pyridine    on    Certain  . 

T.  Baker,  Trans.  North  Engl,  Inst.  .Mining  and  Mcch. 
Eng.  1901,50,  [2],  23-26. 
Tun  author  has  examined  the  solvent  action  of  that 
portion  ol  the  pyridine  bases  (from  coal  tar)  boiling 
between  110"  and  120°  C,  on  samples  of  coal  from  the 
Hiilton  and  lirockwell  seams,  Durham;  anthracite  from 
Yniscedwyn  colliery,  S.  Wales;  and  New  Zealand  coal 
from  the  Taupiri  colliery,  Kimihia,  Auckland.  In  each 
case,  5  grms.  o£  the  finely  divided  coal  were  extracted  for 
i0  hours  with  250  e.c.  of  pyridine  in  a  Soxhlet  apparatus. 
The  pyridine  solution,  which  was  red  to  brown  in  colour, 
and  in  some  eases  possessed  a  rich  green  fluorescence,  was 
distilled  under  reduced  pressure  till  the  greater  part  of  the 
pyridine  was  removed,  the  residue  was  treated  with  hydro- 
rhloric  aeid  to  precipitate  dissolved  matter,  the  mixture 
filtered,  and  the  precipitate  washed  several  times  with  water 
acidulated  with  hydrochloric  acid,  finally  with  water,  and 
then  dried  at  1003  C.  The  residue  from  the  extraction  was 
dried,  to  free  it  as  far  as  possible  from  pyridine,  then  washed 
with  water  and  dried  at  100°  C.  The  results  obtained 
were : — 


Locality. 

Sample. 

Amount 

Fxtracted  by 

Pyridine. 

Elementary  Analysis. 

Carbon. 

Hydrogen. 

Oxygen. 

Nitrogen. 

L-84 
2-80? 
1-78 
1'07 

V1IS 

Sidphur. 

Coal 

Extract 

Per  Cent. 
2U'4 

li-5 

No  appreciable 

amount. 

21-1* 

79-87 
82-00 
80-69 
77-80 
SO  60 
92-59 

72-45 
73-73 
70-81 

*-00                 10*81 

6-79                 lo-7:i 

tsa                         <l-«5 

5-15                       5-3i 

6"  16 

4-ilo 

8-55 

5'0S                     20"S4 

l"8i 

i- 1 1 
1-64 
1-23 

0-60 
0'47 

7-tt.) 

4-S3                        ..                        2-11 

•Of  this  21-4 ne 

cted  is  only  5' 

;5  ht  cent. 

.irnate  analyses  were  also  made  of  the  coals,  extracts, 

but  these  were  not  carried  out  under  similar 

ills,  and  the  results  are   therefore  uot   strictly  com- 

-.     The   chief    differences   exhibited   by   the    coals 

hum  (Brochcelt)  Coal. — Gives  a  moderately  com- 
">ke.  Extract  is  very  rich  in  volatile  matter,  and 
i  very  intumescent  coke.  Residue  retains  the  coking 
;  lie  original  coal  to  a  small  extent,  but  the 
the  coke  is  considerably  reduced. 

i  Hutton)  Coal. — Gives  a  caked  but  friable  coke. 
t  is  extremely  rich  in  volatile  matter,  and  yields  a 
ighly  intumescent  coke.  Residue  has  lost  all  the 
]  properties  of  the  original  coal. 

I  Zealand  Coat. — Gives  a  pulverulent  coke.    Extract 
|  ar  to  those  from  the  Durham  coals.     Residue   does 
See  also  this  Journal,   1898,   9S5  ;  and  1899, 
•AS. 

Cargoes;    Spontaneous    Combustion    of  .      (1) 

South   Wales :  Report    of  the  Royal   Commission 
nted  to  inquire  into  the  Cause   of  the   Dangers   to 
sels  carrying  Coal  are  said  to  be  peculiarly 
19",  1—5,  1—  87,  and  1—105  ;  with  illustra- 


>d  1  plate.  (2)  New  South  Wales  :  Report  of  the 
J  Commission  appointed  to  make  further  investiga- 
te, 11100,1—28;  with  6  diagrams.  Trans.  North 
■  Inst  Mining  and  Mech.  Eng.  1901,  49,  [6],  112— 

'I^to  °*  '^e  firSt  Commission,  which  was  appointed  by 
'•"  •  Legislative  Assembly  in  1896,  deals  mainly  with 
iger  of  spontaneous  combustion,  whilst  the  special 
«  the  second  Commission  was  to  more  particularly 
ate  the  influence  of  moisture  as  a  factor  of  spon- 

''  combustion. 


Ileport  (1). — The  conclusion  arrived  at,  is  that  the  two"- 
conditions  which  bring  about  spontaneous  combustion  are 
(1)  a  sufficient  supply  of  oxygen  aud  (2)  a  sufficient  con- 
finement of  the  heat  developed  by  oxidation.  The  most 
favourable  conditions  for  heating  occur  when  heaps  of 
moderately  lumpy  coal  are  mixed  with  certain  quantities  of 
fine  coal  dust.  Such  heaps  are  found  under  the  hatchways 
of  ships,  loaded  by  dropping  the  coal  from  hoppers,  spouts, 
&?. ;  indeed,  in  every  case  of  spontaneous  combustion 
investigated  by  the  Commission,  the  mode  of  loading  ensured 
a  cone  of  broken  coal  in  the  square  of  the  hatchway.  They 
recommend  "that  the  cranes  be  altered  so  as  to  admit  of 
the  waggons  being  lowered  down  the  hatchways,  uith  a  view 
to  minimise  the  breakage  of  coal."  The  Commission  also 
find  that  ships  loaded  in  hot  weather  are  more  liable  to 
spontaneous  combustion  than  those  loaded  in  cold  weather, 
and  that  the  danger  increases  with  the  depth  of  the  store  of 
of  coal,  the  length  of  the  voyage,  the  average  temperature 
during  the  voyage,  and  the  temperature  of  the  enclosure 
containing  the  coal.  They  attach  no  importance  to  the 
presence  of  iron  pyrites.  They  recommend  "  that  very  large 
ships  should  not  be  loaded  with  the  existing  appliances  on 
days  when  the  maximum  shade  temperature  rises  above 
80  F.,  or  the  maximum  sun  temperature  above  110°F.'V 
Surface  ventilation  is  the  only  method  of  ventilation 
recommended  for  coal  cargoes. 

Report  (2). — In  order  to  determine  the  influence  of 
moisture  on  the  liability  to  spontaneous  combustion,  two 
cubical  bios,  21  ft  each  way,  were  loaded  with  the  same 
class  of  coal,  under  exactly  similar  conditions,  except  that 
one  bin  was  loaded  with  dry  coal,  whilst  in  the  other  ease,  a 
stream  of  fresh  water  was  continuously  played  over  the  coal 
when  being  loaded  into  the  bin,  in  such  a  way  as  to 
thoroughly  saturate  it.  The  quantity  of  water  used  was 
sufficient  to  cause  a  small  stream  to  flow  from  the  bottom  of 
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i.iu,  but  not  sufficient  to   wash   oat  any  considerable 

:  -;.    For  the  purpi  rving  the 

temperature,   IS  thin  l-iron  pipes  about   2  in.  in 

ind  O'OIS  in.  thick,  were  placed  vertically  in  each 

bin  prior  to  loading.     The  bins  were   tilled  0:1  Dec.  2,  I 

and  temperature  readings  were  taken  at  intervals.    In  the 

>irv  bin  the  temperature  rose  very  rapidly,  until  on  Feb.  13, 

-  bo  high  at  8  -  .  from  (he  surface  in  the  centre 

tube,  that  the  solder-connections  of  the  thermometer 

,1:  at  4  ft.  below  the  surface,  in  this  central  tube,  the 
temperature  was  135°  C  In  all  the  other  tubes  the  tempe- 
rature was  much  lower,  the  highest  reading  being  87*7  C. 
.\t  this  Stage  the  bin  was  flooded  and   the  hot  coal  removed. 

heating  appeared  Sued  toa  spot  immediately 

iu  the  vicii  antral  pipe."     With  the  wet  bin  the 

.    iineut  was  continued  until  April  ;!.>,  1899,  but  no  signs 
of  heating  could  be  observed,  and   from  Jau.  27  on-. 
then  ady  decline  in  the  perature.     Hav- 

ing regard  to  the  fact  that  cases  of  spontaneous  heating 
invariably  occur  in  the  heap  of  small  coal  under  the  hatch- 
ways (.see  Report  (1)  ),  and  in  view  of  the  conclusive  result 
of  the  above  experiment,  the  Commission  recommend  "  that 
when  large  ships  are  being  loaded  during  warm  weather 
I  say,  when  the  temperature  is  90°  F.  or  over)  a  hose  should 
be  played  down  the  hatchways,  so  as  to  wet,  at  all  events,  the 
coal  which  collects  at  that  spot."  The  Commission  summarily 
dispose  of  the  findings  of  the  British  Commission  of  1S7G  as 
follows :— ••  The  British  Commission  received  26  answers  to 
the  effect  that  wet  coal  was  the  more  dangerous.  But  an 
analysis  of  the  evidence  discloses  that  2J  of  these  answers 
were  based  on  '  general  impression  '  or  hearsay  evidence 
only,  while  the  26th  was  not  tested  by  cross-examination. 
The  opinions  referred  to  were  held,  not  by  scientific  meD, 

but  by  those  engaged  in  the  eoal  trade All  such 

\iews".  it  seems  to  us,  must  now  be  definitely  abandoned." 

—A.  S. 

Peat  Utilisation  in  German;/.     Foreign  Office  Annual 

Series.  .No.  2G71. 

PhB  coal  famine  in  Germany  has  directed  attention  to 
the  production  of  peat,  a  substance  for  which  there  was 
formerly  only  a  local  demand.  It  is  dow  proposed  to 
prepare  it  as  a  heating  material,  not  only  for  private 
requirements,  but  for  those  of  large  industrial  establish- 
ments. An  international  company  for  peat  utilisation  in 
Oldenburg  bas,  by  the  so-called  Ziegler's  invention,  suc- 
ceeded in  reducing  the  peat  to  coke,  which  experts  declare 
to  be  suitable  tor  all  technical  purposes.  The  amount  of 
carbon  contained,  its  great  hardness,  and  freedom  from 
sulphur  make  it  specially  suitable  fir  use  in  furnaces;  it 
can  also  he  used  in  machine  factories,  in  copper  and  brass 
smelting  works,  ami  in  sold  1  welding  operations. 

Similar  experiments  on  a  large  scale  have  been  made  iu 
East  Prussia,  and  the  ri  1  been  very  promising, 

Coke  Manufacture  in  tin   United  Slates. 
See  under  Trade  Report,  page  852. 

rVaier-Gas  Practice  ;  British .     R.   Porter.     J.  Gas 

Lighting,  1901,77,  54—1657. 

ORDIHO  to  Parliamentary  Returns,  there  was  in    1900, 

I  retted  water-gas   plant  capable  of  a  maximum  day's 

output  of   104,015,000  cb.  ft.       10,0h7,306,210  cb.  ft.   of 

by  it  during  the  year,  being  6  •  84  per.  mt. 

he  total  production  of  illuminating  gas.    <  toal-gas  plant 

employed  to  such  an  extent  that 

annual  output  is  200  times  the  maximum  day's  output 

of   which   it  is   capable.      On   this  basis,   the  carburetted 

water-gas  plant  was  only  utilised  to  the  extent  of  48'37  per 

cent,  of   its  normal   capacity.      Hence  the  capital  el 

becomes  heavier  than  is  often  assumed.     Plant  capable  of 

one   million   cubic   feet   of   gas    per   diem    costs, 

lusive  of  storage  gasholders,  2S,G0<)/.  if  for  eoal  gas,  or 

15,000/.  if  for  carburetted  water-gas;    but  assuming  that 

the  latter  plant  would  be  utilised  only  to  48-37  per  cent,  of 

the  normal  annual  capacity,  and   the    former   to  the   full 

nt,  the  relative  capital  carburetted  water-gas 

plant  of  the  same  annual  output  as  the  coal-gas  planl 

11,010/  instead  of  15,000/.     There  may  be  a  saving  in 


tin-   expenditure   on   storage  accommodation   in   n 
both   gas    and   the   raw   materials    for  the    ni; 
favour   of   ca-hiirettod  water-gas,  but  the  author   I 
cannot  be  very  peat.     The  oil   used  in  190)  for  thi 
future   of  carburetted  water-gas   amounted   to  3;i 
galls.,  or   3-28  galls,  per    1,000  cb.  ft.  of  gas   made.     1 
average  illuminating  power  of  the  gas  is  not  known     > 
gas   may,    however,    be    assumed   to    have  been  as 
material  extent  for  enriching  purposes.     Onlj 
takings  report  the  amount  of  coke  used.      In  thes, 
varies   greatly,  but   averages  55 •  23   lb.  per  1,000  cb.     , 
carburetted  water-gas    made.     This   is   referred  to 
most  unsatisfactory  feature."  The  other  advantage-. 
on  behalf  of  carburetted  water-gas  plant,  ri:.,  that  i 
of  rapid  production  iu  case  of  emergency  and  of  rei 
trol  of  illuminating  power,  and  that  it  affords  eoinpar.it  ii 
dependence  of  coal  supplies  and  practical  control  of 
market,  have,  in  the   author's  opinion,  been  ovcr-esl 
Purification    of  carburetted   water-gas,   according  to   n> 
recently  published  figures  applying  to  three  years' 
co>ts  l'.'.ii(/.  per  1,000  cb.  ft.,  which  is  three  times  as  ic 
as  has  been  given  in  estimates. 

The  author  gives   statements  of   the  working  and  tu 
costs  per  1,000   cb.  ft.  of  carburetted  water-; 
(A)  claims  made  by  others,  and  (B)  his   own  comp 
based  on  the  practical  returns,  &c,  already  qu 

The  following  is  a  summary  of  these  statements  :— 


Oil,3-28  galls 

Coke,  at  lis.  per  ton 

Labour 

Purifying -. 

Repairs,     maintcnan 

water. 
Management  and  supervision 
Capital  charge 

Less  value  of  residual  tar 
Total  cost 


At  B'BOd.  =  B'Efl 


r.i  lb. 


(P68 

0*30 

(I'CI 


1.1   78 

0  83 


13'IS 


At  W. 


The  author  is  of  opinion  that  carburetted  water-g 
never  exceed  10  per  cent,  of  the  total  output  of  g;o 
country. — J.  A.  1!. 


Fuel  Gases  and  Fuel  Tests  in  Germany. 
Annual  Series,  No.  2G71. 

The  iron    trade   is  now    considering  the  priu  1 
furnace  gas  as   a  driving  power.     Up  to  this  time 
gasi  s  were  used  only  iu  hot-blast  stoves  and  foi 
steam  for  blowing  engines,  but  lately  they  hai 
for  specially  constructed  gas  engines.     First  tin 
freed  from  dust  and  then  cooled  down  from  I   6 
6°   to  8°  C.     A  beginning  was  made   by  drivin] 
(ngines  for  electric  lighting  purposes,  but  now 
motors  are  built   capable  of  developing  1,200 
and  are  used  for  driving  blowing  engines.     Thi 
Germany   can   produce  an  energy  of   500,000  I 
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i    furnace  gases  it  would   be  possible  to 

■  twentieth    of    the   whole   steam   energy   of   the 

I 
ul   revision  of  the  working  of   steam  boilers  has  be- 
\  for  the  iron  industry,  and  no  factory  in  which 

0  h  coal   is  used  can  dispense  with   carefully  testing  the 
i  ing  power  of   its  fuel.     This    is    especially  the    ca 

i.    various    coals   compete    with   each   other. 

les  issued    Tor  steam   boiler  trials,  the  calori- 

n|-ictt-  e    heating   material   is    made  obligatory. 

igbein,  of  N  icder   Lossnitz,  has   constructed  a   new 

that    purpose,      ilo    publishes    150   complete 

nioal  and  calorimetric  experiments  of  heating  materials, 

purely    calorimetric   experiments,   which   he    has 

cheil  oat  as  a  supplement  to    his  experiments  in  evapora- 

The  BCeompanyiDg  table  is  the   result  of   his  experi- 

11  ts. 

1  er-Gas  :    Illuminating    and    limiting    Value   of  . 

. Strachc  an  1  li.  Jahoda.     .1.  fur  Gasbeleucht.  44,  [25], 
,7— 41S. 

I  ie  successful  use  of  water-gas,  in  conjunction  with  Auer 
('  sbacM  mantles,  for  illuminating  purposes,  much  depends 
construction  of  the  burner  employed.     The  burner 
by  Strache  consumes  only  1-787  litres  per  Hefner- 
la  S  caudles  per  cb.  ft.)*,  while  a  modification  of 
tl  burner  by  N'uschei  consumes  1  -5  litres  (=  18-8  candles 
ft.). 
1  .ecu  stated  that  water-gas  has  less  than  half  the 
.:  linating  power  of  coal-gas  when  used  in  incandescence 
this   view  is  based  partly  on  observations  with 
water-gas  burners,  and   partly  on   the  supposition 
illuminating   power    depends    directly   upon    the 
of  the  gas,  the  calorific  value  of  water-gas 
ily  about  half  of  that  of  coal-gas.     The  luminosity 
1     mantle,  however,  is  essentially  a  function  of  the  tem- 
e   of    the   flame,   and    the    flame    of    water-gas    is 
rably  hotter  than  that  of  coal-gas. 
ie  calorific  value  of  water-gas  was  determined  at  different 
ind   was    found   to   average   from    2,74"   to   2,497 
The   results   were  obtained  by  calculation  from 
•      The  illuminating  power  of  the  water-gas  was 
il  determined  by  different  observers,  new  Auer  mantles 
b<  t  used  for  each  test.     Mantles  used  with  water-gas  are 
4i  iguished  from  those  used  with  coal-gas  by  the  fact  that 
niuating  power  hardly  diminishes   even  after  1,000 
it  *' burning  (compare  this  Journal,  1895, 17);  anincrease 
observed  during  the  first  200  or  300  hours.     It  was 
u>  fore  unnecessary   to    take   the    average    illuminating 
f  a  300  hours'  test,  as  is  usual  withcoal-gas.     The 
be  gas  was   determined,  ami  found  to  be  from  3-5 
1    per  cent.      The   following    are   the   average   results 
ol  ned: — 

ache  burner.  Type  IV.,   for  SS   candle-power— 16-2 
pet  cb.  ft. 

ie  burner,   Type  VI.,  for   44  candle-power— 1G-S 
«•  es  per  cb.  ft. 

■  burner,  Type  VII.,  for  22  candle-power— 14- G 
«  es  per  cb.  ft. 

■  burner  (Xuschei's  modification),  for  132  candle- 
r — 18-8  candles  per  cb.  ft. 

■  has  constructed  a  burner  which  is  suitable  both 
I  for  water-gas. — H.  1!. 

Blast-Furnace  Gases  Utilisation  in  Germany. 
See  under  Trade  Report,  page  S54. 

■■descent  Gas  Light;  Theory  of  the  .     II.  Buute. 

J.  fiir  Gasbeleucht.  44,  [23],  411—412. 

IjST  and  Bose  (see  following   abstract),  in  agreement 

U  Chalelier  (this  Journal,  1S98,  1123),   have   shown 

1  he  lumiuosity  of  incandescent  mantles  is  due  solely  to 

'   \?\ temPerature-     As  the  heat  emission  of  the  Auer 

«Mch)  mixture  (99  parts  of  thoria  phis  1  part  of  ceria) 

alter  than  that  of  all  other  bodies  which  have  been 

med.tbe  mantle  attains  the  temperature  of  the  flame 

A  rapidly  than  other  bodies  do.     The  author, 

ascribing  the  luminosity  of  the  mantle  solely  to  its 

temperature,  accounted    for    the   high   temperature 


iming   (this   Journal,    1898,   229)   that    the   mantle 
I   a    catalytic  anion   upon  the  combustible  gases  — 
an  assumption   which   N'ernsl   and   Bose,  and  other  inves- 
tigutors,   hold   to   be  ary,   as    the  er   the 

temp  the  Bunsei  m  in  itself. 

rinir  experiments,  however,  do  not  exclude  the  possibility 
that,  in    the   different    zones  of   the  Bami  action 

plays  some  part  in  determining  the  incandescence. 

The  iperiments  show-   that  an  Auer  mantle 

can  be  brought  to  full  incandescence,  without  any  flame,  by 
contact  action  upon  a  cold  mixture  of  gas  and  air.  They 
also  show  that  the  author's  former  assumption,  that  thoria 
exercises  no  catalytic  action,  is  incorrect : — 

(1)  The  tube  (1G  mm.  diameter)  of  a  Teelu  burner  was 
extended  by  means  of  a  glass  tube  (18  mm.  diameter) 
to  29  cm.  in  length,  and  the  burner  was  so  regulated  with 
a  large  air  supply  that  the  inner  flame  cone  rested  qaietly 
at  the  mouth  of  the  glass  tube.  Pieces  of  mantles  of 
different  composition,  inserted  into  the  flame,  could  be 
pushed  down  into  the  glass  tube  as  far  as  desired,  with- 
out ceasing  to  glow  in  the  cold  gaseous  mixture.  The 
luminosity  of  the  Auer  mixture  was  much  greater  than 
that  of  thoria  alone,  but  the  catah  tic  power  of  both  appeared 
to  be  the  same. 

(2)  Fragments  of  mantles  composed  of  Auer's  mixture, 
thoria  alone,  and  eeriu  alone,  were  introduced  into  the 
tube  of  the  burner,  two  at  a  time,  to  see  which  was  first 
extinguished  ;  but  no  clear  difference  in  this  respect  could 
be  observed  between  the  three  compositions. 

(3)  To  the  mouth  of  a  Teelu  burner  (1G  mm.  diameter) 
was  attached,  by  means  of  a  cork,  a  small  glass  chimney 
("  Jewel  burner"  size:  3-45  em.  diameter  at  one  end, 
2-8  cm.  diameter  at  the  other  end,  and  13-5  cm.  high),  and 
the  burner  was  so  regulated  that  the  flame  at  the  top  of 
the  chimney  had  no  tendency  to  strike  back.  Mantles  of 
cylindrical  form,  hung  from  platinum  wires,  were  lowered 
into  the  chimney.  Under  these  conditions  an  Acer  mantle 
became  incandescent,  just  as  over  an  ordinary  burner.  A 
cylinder,  composed  of  one  half  of  thoria  and  one  half  of 
Auer's  mixture,  became  incandescent  in  both  halves  by 
catalytic  combustion,  the  difference  in  illuminating  power 
being  very  clearly  shown.— H.  B. 

Theory  of  the  Auer  (Welsback)  Light.     W.  Nernst  and 

K.  Bose.     Physik.  Zeits.  1909,  [26],  289—291  ;  through 
J.  fur  Gasbeleucht.  44,  [23],  412 — 413. 

A  tdick  platinum  wire,  placed  in  a  Bunsen  flame,  glows 
moderately,  a  thin  wire  becomes  white  hot,  aud  a  very 
thin  wire  melts  in  the  flame.  It  is  heat  radiation,  not 
heat  conduction,  that  prevents  the  thicker  wires  from  so 
nearly  attaining  the  temperature  of  the  flame.  When 
therefore  a  substance  is  to  be  heated  to  as  high  a 
degree  as  possible  in  a  flame,  it  should  be  very  finely- 
divided,  so  that  the  gases  may  communicate  heat  to  it  as 
quickly  as  possible,  and  its  heat  emission  should  be 
reduced.  The  carbon  particles  in  luminous  flames  fall  far 
short  of  the  temperature  of  the  flame,  because  they  give 
the  normal  spectrum  of  "  black  "  bodies,  and  therefore 
radiate  principally  heat,  and  relatively  very  little  light. 
On  the  other  hand,  substances  which  have  a  "selective" 
,  :nissivity,  in  the  sense  that  they  give  out  few  ultra-re4 
rays,  the  rest  of  their  spectrum  being  approximately 
normal,  attain  more  completely  the  temperature  of  the 
flame,  and  have  a  correspondingly  greater  luminosity. 

Applying  these  principles  to  the  study  of  the  incandescent 
gas  light,  the  radiation  from  an  Auer  mantle  was  com- 
pared with  that  from  a  heated  black  body,  taking  as  the 
latter  an  incandescent  electric  lamp.  The  results  are 
shown  in  the  following  diagram,  in  which  the  absc: 
represent  wave-lengths,  and  the  ordinutes  the  relative 
luminosities,  all  luminosities  being  taken  as  equal  to  1  for 
sodium  light. 

Several  strongly  excited  incandescent  electric  lamps,  at 
different  temperatures,  were  compared,  by  means  of  Hiifner's 
speetro-photometer,  with  a  slightly  incandescent  one,  the 
luminosity  of  whicb,  throughout  the  range  of  its  spectrum, 
was  taken  as  unity.  The  curves  shown  in  the  diagram 
were  thus  obtained.  The  comparison  of  the  luminosity  was 
made  in  each  ease   at  wave-lengths  BSS,  5S9,  518,  477,  and 
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447.     The  examination  of  the  light  from  the  Auer  mantle 
.  :  ■  v    \t  portion  of  the  spectrum, 

.,  .  Is  within  those  of  the  electric  lamps,  but  that 
towards  the  red  end  the  emission  is  less,  to  a  striking 
degree,  than  the  normal  By  filling  in  the  curve  in  the 
direction  of  the  ultra-red  end,  one  may  conclude  with 
certainty  that  the  heat-emission  of  the  Auer  mantle  is 
much  less  than  that  of  another  body  at  the  same  tem- 
1  erature,  the  behaviour  of  which  is  normal. 

Arc  Lamp 

(Cralcr) 


Incand.  Camp 
tstrcngest  eurrenfj 

I  Auer  Mantle 


r  hcanj  I 

'<  normal  c-jrrznt) 


Lamp, 
'(moderate  correntf 

incand  Lamp 
'rerj  near  .  - 


.      Flame-heated.       E1£ 


Ratio. 


Photometvr,    The  New  (.Gas  Referees')    T, 

P,      me  Ten-Candle  Lamp.     V.  Clowes.    J.  Gas  Li 
ing,  77,  1901,  [1988],  1648— 1C51. 

Tiik  I  larcourt  ten-candle  pentane  lamp,  which 
been  prescribed  by  the  gas  referees   as  the  standard  so 
of  light  for  official   gas   testing  in   London,  has  prov 
convenient    and    satisfactory    substitute    for    the    cat 
formerly  used.     It    is    shown   in  the  following  figure. 
fuel   is   pentane,   which   is   obtained  by   fractionating 
American  petroleum  and  purifying  the  fraction  which  o 
over  at  IT.    C.      It  must  conform  to  certain  test 
ensure  constancy  of  its  quality.     Gaseous  pentane  is  r. 
more  than   2\    times   as   heavy  as  air,   and    hence  mi 
siphoned   from   one   vessel   to   a   lower   one.    The  li 
pentane  partially  fills   the  shallow  carburetting  respr 
which  has  one  pipe,  with  tap,  intended  for  the  admhsii 
air,  and  a  bent  pipe,  with   tap,  connected  by  a  long  fie: 
tube  to  the  burner  to   which  it  is   intended  to 
heavily   carhuretted   with   pentane,  for  the  si. 
flame.     The  influx  of  air  through  the  open  pipe  Ui 
efflux  of  carhuretted  air  to  the  burner  are  maintained  m 
by  the  siphoning  action,  and  controlled  by  one  or  oth 
the  taps   so  that   the  tip  of  flame  is   seen  through  a 
window  between  two   points   in  the  metal  ch 
surmounts  the  burner   and  is  set  at  a  definite  height  :i 
it  by  means  of  a  standard  wood  block.     The  upper  | 
the   metal   chimney  is  surrounded,  as  shown,  by  B  1 
metal  tube.     Air  passes  up  the  interspace,  becomes  h. 
and  is   drawn   down  the  hollow  pedestal  of  the  lamp  t 
burner,  where  it  constitutes  the  air-feed  to  the  inter 
the  ring-shaped  flame.     The  air-feed  to  the  exterior  | 
through  an  intercouical   space  around   the  burner,  a 
thus  heated. 

The  table  photometer  with  which  the  Hareourt  lai 
intended  to  be  used  comprises  a  firm  table  carrying  a  sc 
contiguous    portions    of    which   are    illuminated    by 


f»  MS  SB 

Wave  Lengths 

In  order  to  determine  whether  the  gases  of  the  flame 
exercise  any  specific  influence  upon  the  luminosity  of  the 
mantle,  a  comparison  was  made  between  small  filaments 
of  the  earths,  heated,  in  the  one  case,  by  means  of  a  flame, 
and,  in  the  other,  by  an  altercating  electric  current.  To 
render  the  filaments  conductive  for  the  latter  purpose^  they 
received  a  preliminary  heating,  as  in  lamps  of  the  Nernst 
type.  During  the  comparison  of  the  luminosities,  both  the 
fiame-hcated  and  the  electrically-heated  filaments  were  kept 
at  the  same  temperature,  this  being  effected  by  regulating 
the  heating  so  that  their  electrical  resistances  were  the 
same.  Using  thin  filaments,  almost  identical  values  were 
obtained  for  the  relative  luminosities,  as  the  following 
table  shows;  with  thicker  pieces,  differences  were  found, 
lined  h\  the  fact  that  the  heating  took  place  in  the  one 
case  largely  fiom  within,  in  the  other  case  from  without 
the  filament  : — 


esults  -how  that  the  luminosity  of  Auer  mantles 
rrely  due  to  their  temperature,  and  the  assumption  of 
•alvtic  action  is  unnecessary.  The  authors  conclude 
that,  owing  to  its  relatively  slight  heat  emission,  the  Auer 
mantle  can  attain  the  temperature  of  the  flame  much  more 
completely  than  carbon  particles  or  similar  "  black  "  bodies, 
the  high  temperature  thus  ieached  causing  radiation  to  take 
place  in  the  visible  portion  of  the  spectrum,  especially  the 
yellow  to  violet. — 11.  B. 


Lot   UOlJ 
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;,  lanl  8ame  and  the  flama  of  the  gas  under  test.     i 
mes  are  at   fixed,  accurately  determined  distai 

n,  and  equality  of  illumination  of  the  contiguous 

rtions  of  tin'  latter  is  achieved   by  adjusting  the  supply 

eas  to  the  flame  by  means  of  a  control  tap,  which  is 

in   the   pipe   leading   to   the    burner.      The 

■  h    traverses  a  meter  and  balance  governor.     The 

low  of   gas  through  the  meter  is  observed  after  the 

itroltap  has  been  set  at  the  position  which  gives  equality 

illumination  of  the   screen,   and  the  illuminating  power 

i  rred  therefrom.     Screens  are  placed  where 

on   the  table  to  prevent  the  inierl'ereniv  of  reflected 

bt  from  the  flames  or   direct   light  from  other  sources. 

1   apparatus   are   painted  black.     It  has  not 

,1  necessary  to  have  the  observing  room   com- 

!  irkelicd. 

ipparatus  has  now  displaced  the  bar  photometer  in 

gas-testing  stations  in  London.     It  has  also,  been 

le  in  a  portable  form  by  the  Loudon  County  Council 

Dg  tests    in  other  places.     It  has  bean  found   to 

jfactory  results  in  rooms  not  specially  fitted  up  for 

ting  purposes,  provided  cross  currents  of  air  are  screened 

and  window  blinds  are  used.     Experience  shows   that 

ler  such  conditions  the  portable  apparatus  is  trustworthy. 

he  Harcourt  lamp  and  the  table  photometer  are  fully 

lihed  in  the  "  Notification  of  the  Gas  Referees,"  which 

ublished  by  the  Government  stationers. — J.  A.  B. 

eiylene ;  Reactions  of ,   with    Cuprous    Chloride 

dissolved  in  Potassium  Chloride.     R.  Chavastelon. 

See  under  XX II I.,  page  841. 

Limestones ;  Composition  of  some  Canadian . 

J.  T.  Donald. 
See  under  IX.,  page  810. 

PATENTS. 

.';  Drying  of .      A.  A.  Dickson,  Toronto,  Canada. 

Kug.  Pat.  10,520,  June  9,  1900. 

-   introduced  into   an   inclined,  slowly  rotating 

ag  cylinder  at  its   upper  end,  where  the  fire  is  situated. 

ing  rakes  are  arranged  within  the  cylinder,  so  as  to 

but  not  lift  the   peat,  and  thereby  allow  of  the  easy 

f].     The  rates  of  rotation  of  the  cylinder,  and 

g   and   raking    mechanisms,    may   be   varied 

g  to  the  amount  of  moisture  present.     Kach  end  of 

ag  cylinder  is   mounted  upon   truck  wheels  capable 

o  idial  adjustment  in  the  carrying  brackets. — R.  S. 

' ;    Carbonisation  of  ,    and  Apparatus    therefor. 

-    Ilolin,    Aalborg,     Denmark.       Eng.     Pat.     12,523, 
ill  11.  1900. 

peal  i<  first  dried  in  an  upper  drying  chamber,  and  is 

irbonised  in  one  of  three  or  more  chambers  by 

is  of  smoke  cooled  down  to  about  250s  C,  and  passing 

iwards  through  the  peat.     The  chambers  surround   a 

noa  kiln  structure,  which  contains  a  central  distributing 

iber  for  the   smoke,  and  is  connected  by  a  flue  to   a 

ice  and  by  other  flues  to  any  one  of  the  carbonising 

ibers.    Beneath  the  kiln  are  two  superposed  chambers. 

lowest  is  connected   with  the  bottom  of  any  one  of 

arbonising  chambers  by  a  flue,  so  as  to  receive  the 

y  cooled   smoke,    while   the   upper   one   is   connected 

■her  flues  to  the  top  of  the  carbonising  chambers,  and 

res  the  once   utilised  gases   after  they  have  pissed 

an  air  condenser.     The  condenser  consists  of  pipes 

in  groups,  so  that  the  smoke  passes  backwards  and 

'hrough  each  group. — R.  S. 

I  or  the  like  ;   Coking  of  ,  and  Apparatus  therefor. 
■  Zieglcr,  Berlin.     Eng.  Pat.  15,032,  Aug.  23,  1900. 

I I  operation  is  carried  on  in  pairs  of  vertical  retorts,  each 
,  'e:ng  connected  with  a  common  receptacle  below,  and 

tied  so  that  while  the  peat  in  one  retort  is  being  coked, 

n  the  other  is  being  dried.     Flues,  by  which"  firing  is 

ed,  surround  the  retort  chambers,  and  each  retort  has 

so  that  either  retort  can  be  put  into  communication 


with  the  flues  to  admit  combustion   gasea  for  drying  the 

or  disconnected  therefrom  when  coking  is  proceeding. 

The  valve  consists  of  a  small  vertical  tube   situated  in  the 

upper  part  of  each  retort,  and  communicating  both  with  the 
retort  and  the  flue.  Inside  the  tube  is  a  movable  tubular 
lining  having  orifices  adapted  to  register  as   desired,  with 

orifices  in  the  tube  surrounding  it. — R,  S. 

Fuel  from  Moor  Earth  and  Moor  Moss  ;   Producing . 

F.  Hasseltnann,  Munieh-Xvrnphenburg,  Germany.     Eng. 
Pat.  14,627,  Aug.  15,  1900. 

Tiik  earth  or  moss  is  mixed  with  an  easily  inflammable  and. 
combustible  organic  substance  (organic  acids,  particularly 
"oleine  ether  oils,"  resins,  alcohol,  and  fluid  hydrocarbon-), 
a  mineral  substance  for  increasing  the  duration  of  combus- 
tion and  causing  greater  development  of  heat  (loose 
tufaccous  material,  fossil  meal,  kaolin,  chalk,  asbestos), 
ami  a  binding  agent  (dolomite  powder,  trass,  burnt  lime- 
powder,  calcined  sulphate  of  soda  or  magnesia,  powdered 
bituminous  slate,  and  limestone).  The  whole  is  then  formed 
into  briquettes. — R.  S. 

Fuel;  Artificial  .      F.   C.   von   Heydebrand   und   der 

l.asa,   New   York,  U.S.A.      Eng.   Pat.    11,218,   May  31, 
1901. 

The  object  of  the  invention  is  to  obtain  a  smokeless 
artificial  fuel,  which,  after  the  apparent  exhaustion  of  its 
combustible  properties  as  a  fuel  in  a  fire,  may  be  subse- 
quently rekindled,  or  added  to  a  going  fire,  and  be  re-burned 
without  any  retreatment  of  the  composition.  The  materials 
employed — which,  however,  are  subject  to  variations  both  as 
to  nature  and  proportion — are  earth,  carbonaceous  matter 
(preferably  coal  dust),  pitch,  sulphur  or  sulphuric  acid, 
sulphates  of  magnesium  and  sodium,  lime  or  "  solid 
products  of  lime,"  and  sulphate  of  iron  or  pyrites. — R.  S. 

Gas;  Manufacture  of .     L.  T.  D'Altoff,  Brussels. 

Eng.  Pat.  8905,  April  30,  1901. 

The  gases  produced  in  a  generator  are  drawn  by  suction 
through  a  purifier  and  carburettor,  preferably  charged  with 
porous  combustible  materials  saturated  with  the  hydro- 
carbons, which  materials  are  claimed  to  possess  the  advan- 
tage that  they  retain  the  smoke  present  in  the  crude  gas 
and  being  in  addition  impregnated  with  hydrocarbon,  they 
form  a  valuable  fuel  when  removed  from  the  apparatus. 
The  carburettor  being  placed  in  close  proximity  to  the 
generator,  the  carburetting  is  conducted  at  a  high  tempera- 
ture, so  that  heavy  hydrocarbons  may  be  used.  The  suction 
apparatus  also  delivers  the  enriched  gas  to  the  gasholder 

— C.  s. 

Gas   Lime    (Sulphide   of  Calcium)  a?id  other  Analogous 

Materials  ;    Apparatus  for   Revivifying   .        S.    X. 

Yeadon  and  W.  D.  Mason,  Leeds.      Eng.   Pat.    14,845, 
Aug.  20,  1900. 

The  claims  are  for  the  combination  of  a  revolving  retort 
and  a  permeator,  in  such  a  manner  that,  when  in  operation 
the  foul  gas  lime  is  first  passed  through  the  permeator, 
where  it  is  impregnated  with  carbon  dioxide  driven  off  from 
the  retort,  thus  eliminating  the  sulphur  compounds,  and  is 
afterwards  passed  through  the  retort,  in  order  to  eliminate 
the  carbon  dioxide.  The  permeator  consists  of  a  cylinder, 
a  lower  air-tight  jacket,  a  gas  chamber,  an  air-tight  feed 
hopper,  rollers,  a  shaft  (fitted  with  stirring  and  conveying 
blades),  an  exhauster,  gas  orifices,  and  an  air-tight  discharge 
passage. — C.  S. 

Alkaline     Cyanides    from     Crude     Materials    containing 

Cyanogen;  Obtainment  ef .      G.  Craig  and  R.  M. 

Paterson.     Eng.  Pat.  11,912,  July  2,  1900. 

See  under  VII.,  page  808. 

Alkaline    Cyanides    from     Crude    Materials    containing 
Cyanogen;    Apparatus  for    Use  in    the   Obtainment  of 

.     G.  Craig  and  R.  M.  Paterson.      Eng.  Pat.  22,482, 

Dec.  10,  1900. 

See  under  VII.,  page  809. 
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R.  J.  Urqubart,  Manchester.     From 
F.  Eubin,  Berlin.  Jan.  :.  1901. 

Wateb  is  fed  to  carbide  through  a  valve,  which  is  op 

md,  hut  is  closed  automatically  by  a  bell  crank  lever, 

throngh    the    expansion    of    a  flexible   chamber 
into   which    pas  ■  De     evolved  in    excess    of   that 

consume  1.       The  flexible    ohambor    also    serves     to     store 

rated   :ifter  the    feed    valve  has    1  1    and 

the  flame  extinguished i  the  gas  thus  stored  is  ready  for 
the  immediate  supply  of  the  burner  when  the  lamp  is  next 

for  use.     The  lamp  is  intended  for  use  on  vehicles. 

—J.  A.  1!. 

is  or  Generators.     C.  W.  Beck,  New 
York.     Eng.  Pat.  7188,  April  4,  1901. 
is  fed  into  water  through  a  port,  which  is  op 
aud  closed  by  piston  valves,  operated  bj  the  pressure  of  a 
ting  in  opposition  to  the  pressure  of  the  evolved 
i   msible  chamber  in  communication  with  the 
ntlet  to  a  pressure  regulator  and  the  burner.     The 
feeding  apparatus  may  be  locked   in    the    el  ised    pos 
when  the  lamp  is  extinguished.  modifications  of 

pans  of  the  apparatus  are  described. — J.  A.  11. 

•  'tnc  and  uih,  r  Gases  .-   Generators  for  the  Manufac- 
ture of .     S.   li.    Watson,   Birmingham.     En-;.  Pat. 

7234,  April  6,  1901. 

A  hbbcuby  seal  is  interposed  in  the  gas  exit  from  the 
generating  chamber  to  the  gas  holder,  and  acts  in  such  a 
manner  that  it  is  unsealed  and  admits  of  the  passage  of 
gas  when  the  gasholder  contains  hut  little  gas,  and  sealed 
when  the  gasholder  is  nearly  full.  When  sealed  it  causes 
gas  subsequently  generated  to  accumulate  in  the  generat- 
ing chamber,  forcing  out  the  water  therefrom,  and  thus 
stopping  the  generation  of  gas. — J.  A.  B. 

Acetylene  Generators.  II.  J.  Haddan,  London.  From 
The  Adams  and  Westlako  Company,  Chicago,  U.S.A. 
Eng.  Pat.  S372,  April  23,  1901. 

A  MMEF.it  of  bowl-shaped  carbide  receptacles,  forming  a 
pile  within  an  outer  cell,  are  supplied  with  water  in  order, 
commencing  at  the  top,  through  an  inlet  at  the  top  of  the 
cell.  Each  receptacle  has  a  perforated  lid,  which  distri- 
butes the  water  uniformly,  and  when  its  contents  are 
exhausted,  the  water  flows  over  into  the  receptacle  next 
below  it. — J.  A.  B. 

Acetylene  Gas  Generators.  W.  L.  Wise,  London.  From 
R.  Klinger,  Gumpoldskircheu,  Lower  Austria.     Eng.  Pat. 

10,725,  May  23,  1901. 

A  i  UEtBTDE  receptacle,  mounted  in  the  crown  of  a  gas- 
holder, has  a  discbarge  orifice  which  is  controlled  by 
brushes  of  flexible  wire,  which  are  moved  automatically 
according  to  the  movements  of  the  gasholder.  The  brushes 
effectually  close  the  orifice  even  though  a  lump  of  carbide 
be  jammed  between  them.  The  carbide  falls  into  water  in 
a  funnel-shaped  vessel  within  the  gasholder  tank,  and  the 
sludge  produced  is  run  off  through  a  tap  in  the  stem  of  the 
funnel. — J.  A.  li. 

Incandescence  Gas  Mantles;  Process  for  the  Manufacture 

of  .        \.    G  ■>,    London.      From     Phlox- 

Gluhlicht-Gesellschaft,  Heidelberg.     Eng.    Pat.    15,030, 
Aug.  22,  1900. 

It  is  stated  that  to  obtain  the  best  light  effect  IV  >nj  thoria- 
ccria  mantles,  the  percent;^  i  should  he  in  inverse 

proportion  t  ■  ■  the  mass  of  the  mantle;  and  the  mass,  for  a 
given  size  of  mantle,  Bhould  be  as  small  as  is  practicable, 
in  order  that  the  fibres  may  attain  as  fully  as  possible  the 
temperature  of  the  flame.  In  making  a  mantle  of  reduced 
mass,  it  i<  necessary  to  compensate  for  the  loss  of  radiating 
surface  that  would  otherwise  result,  by  increasing  the 
number  of  meshes  in  the  fabric,  and  the  mantle  is 
strengthened  by  the  addition  of  a  substance  which  has  a 
sintering  tendency,  such  as  silica,  either  in  the  form  of 
dialysed  silicic  acid  or  of  an  organo-silicon  compound. 
id  sintering,  is   prevented  during  the  burning-off,  by 


the    use  of  a    substance,  such    a:    ammonium    nitrate 
sugar,   which    will   give  oif  gas   and    so    counteract   t 

An  ordinary  thoria-ceria   rr.a-.itle  weighs  0*60  grm.,  at 
ns    1    per  cent,   of  ceria.      If  a    mantle   of  tb 
si/e  is    to  be   made   according   to  this   invention,   and  t 
mass  is  reduced  to  0*85  grm.  (the  ratio  of  reduction  bei 
1*71:1),  the    percentage    of  ceriu    in    the    mantle 
increased  in  the  same   ratio,  that  is,  to  1-71  per  cent 

The  following  example  is  given: — la   grins,  of  thorii 
nitrate,   O-'.l.'i  gnu.  of  cerium   nitrate,  and  20  grms.  of  a 
monium  nitrate  arc  dissolved  in  27  I  grms.  of  water,  and 
the  solution  are  added  11*2  grms.  of  a  dial) 
containing  2  per  cent,  of  SiOa.     A  I 
"No.  100  c.  ntainiug    ! 20  meshes  in  every  turn 

the  knitting  and  5  turns  per  centimetre,  is  impregnated  It 
this  solution  and  it  is  burned  off  as  usual. — II.  I'. 

Incandescent  G  is  and  Vaj  our  Lamps.     O.  .Niemann 
Berlin.     Eng.  Pat.  2508,  Feb.  5,  1901. 

Tin-  specification  describes  a  hanging  incandescent  gas  lai; 
in  which  the  gas  pipe,  which  extends  from  the  ceiling  dot 
wards,  passes  through  the  centre  of  the  lamp  and  acts  as 
axis  ;  that  is  to  say,  the  lamp  surrounds  the  lower  end  of 
gas  pipe,  which   is   carried   vertically   downwards  withon 
bend.     The  gas    pipe   is  closed  at   its   lower  end,  and 
lateral  openings  near  the  same,  which  allow  the  gas  to 
into   a  Bursen  tube  that  concentrically  surrounds  the  pi 
The  Bunsen  tube  has  air  holes  in  its  lower  part,  and  can 
at  its  top  an  annular  burner  head  ptovided  with  an  0 
side  support   for  the    mantle,  down  through  the  < 
which    the   gas   pipe   passes.      The   Bunsen  tube  o 
the   burner  head,    mantle,    globe  support,   &c,    il 
attached  to  the  gas  pipe  by  means  of  a  pin  or  othei 
that  it  may  be    drawn  downwards   as,   a   whole,  off  the 
pipe.     That    part   of   the   gas    pipe    which    is   expo 
the  flame  consists  preferably  of  incombustible  material. 

-II.  1 

Incandescent  or  Bunsen  Gas  Burners.  A.  J.  Bo 
London.  From  Societe  Lumiere  Iloule,  Brussels.  E 
I'at.  S27.5,  April  22,  1901. 

TnE  Bunsen  burners  ordinarily  used  in  incandesOM 
lighting  arc  provided  with  only  one  gas  inlet  nozsl 
foot  of  the  mixing  tube.     This  ell  itisfaotory  ni- 

ing  of  the  gas  and  air  in  the  case  of  ordinary  low-] 
gas,    hut    with    high-pressure   gas,   incomplete  admii 
occurs.     According    to    the   present    invention,   the 
which  is  intended  for   u>e  with   high-pn 
vided  at  the  foot  of  tho  mixing  tube  with  sevi 
nozzles  (three  or  more,  according  to  the  dine  n 
burner),  whereby  an  intimate  mixture  of  tin 
is  effected. — II.  I!. 

Incandescent,  High-pressure    Ga%  Lighting  Plant, 
Boull,  London.     From  Societe  liumiere  Boule,  Bra- 
Eng.  Pat.  8817,  April  29,  1901. 

'•  The  individual   parts  of  the  apparatus  are  of  well-ku 
construction,  the  invention  lying  solely  in  the  combin: 
of  the    apparatus  for   the    particular   purpose 
Gas,  at  the    ordinary  town's  pressure,  is  pump 
of  a  suction  ami    force  pump  into  a  reservoir  at  tin-  di 
pressure,  and   the  plant  is  furnished   with  relief  and  I 
pressure  valves  and  a  branch  to  an  a  chambe 

that   any   untoward    increase   of    prcssm 
diminution  in   the  gas   consumption,  may  be  automati 
ited.— H.  I!. 

Incandescent  Electric  Lamps  ;  [Heaters  for  — 
Swinburne,  Westminster,  ling.  I'at.  10,940,  J 
1900. 

i  -    for  staiting   lamps  of  tin 

can  be  mail"  of  carbon  or  other  conductor  mixed  ■' 

but  if  the  conductor  oxidises  in  the  air  at  the  tern. 

necessary   for  a  heater,  the   hen: 

overcome  this  difficulty,  the  oxidisable  material  >-  | 

by    vitrifying   or    glazing   tin-     insulatin 

example,   graphite    (20  parts)    is    ) 

(60  parts)  and  felspar  (20  parts)   and   squirted  ii 
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bin  rods  or  spirals.     These  are  dried  and  either 
iked  at  such  a  high  temperature  that  the  kaolin  is  viti 

I  in  the  usual  manner  by  dipping  into  a  glu 
uchas  boric  acid  solution)  an. I  then  liriu g.     Instead  of 
roon,  carbides,  silieid  m,  or  fiuely  ]   nvdered  metal, 

agsten,  may  lie  employed. — II.  1!. 

Lumps,    Electric  ;    ^Fanufacturc    of 

■units  for  .     V.  Thomas,  Paris.     ICng.   Pat.   12,160, 

1900. 

Ihf  invention  consists  essentially  in  thi  nt  in 

timate  admixture  with  the  graphite  or  carbon  of  the 
unant,  of  a  certain  metallic  oxide  or  oxides  in  definite 
..portions,  the  filament  being  made  from  collodion  con- 

i  solution  a  salt  or  salts  of  the  oxide  or  oxides." 
of   nitrocellulose   are  dissolved  in  8 a  parts  el 

cetic  acid,  and  with  this  collodion  there   is    mixed 

us  solution  of  the  acetates  or  nitrates  of  the  metals, 
el  in  the  proportions,  by  weight,  mentioned  in  the  follow- 
;    prescriptions:  —  (1)    collodion,    99-8    parts;    cerium 

or  nitrate,  0-2  part;  (2)  collodion,  98  parts; 
arium  acetate  or  nitrate.  2  parts  ;  ( .3)  collodion,  98  parts ; 
rvllium  acetate  or  nitrate,  2  parts;  (1)  collodion,  98 
thorium  acetate  or  nitrate,  1  part;  aluminium 
etate  or  nitrate,  1  part.  It  is  essential  that  tho  salt  or 
Its  employed  be  pure. — H.  B. 

'ectrodes  for  .  1  re  Lamps ;  Carbon .     V.  Alexandroff. 

Eng.  Pat.  15,021,  Aug.  22,  1900. 

See  under  XI.  A.,  page  816. 


HI-DESTRUCTIVE  DISTILLATION, 
TAR  PRODUCTS,  PETROLEUM. 

I'henylene  Oxide  from  Coal  Tar  and  Diphenol  therefrom. 
G.  Kraemer  and  K.  Weissgerber.  Ber.  1901,  34,  [9], 
1662—1667. 

nation   of  hydrocarbons  from  the  higher  boiling 

is  a  matter  of  some  difficulty,  and  whilst  ace- 
phthene,  on  account  of  its  comparatively  low  boiling 
nit  and  crystalline  form  can  be  tolerably  readily  isolated, 
9  loulitful  whether  fluorene  and  phenanthrene  can  be 
ectly  obtained  pure  in  any  quantity.  Since  the  discovery 
t  carbazol  forms  a  potassium  compound  in  the  pro- 
bation of  anthracene  of  high  percentage  strength  (dr. 
'.  111,859),  it  has  been  found  that  the  carbazol  potash 
It  contains  considerable  quantities  of  phenols.  On  partial 
itralisation  and  purification,  a  crystalline  compound  has 
■a  isolated  from  the  melt,  having  the  formula  C,.:HluO„. 
•  same  substance  is  obtained  in  much  purer  form  from  the 
M-ene  melt,  as  this  hydrocarbon,  like  carbazol,  also  gives 

in  compound.  By  partial  neutralisation  with  acid, 
ration,  and  precipitation  with  sufficient  acid,  diphenol  is 
ained  as  an  oil,  which  after  distillation  in  vacuo  and 

ition  from  toluene  yields  white  prisms  melting 
109^  C,  and  identical  with  the  o-o-diphenol  already 
ained  by  Barth  (Aunalen,  156,  96)  and  Hodgkinson  and 
tthews  (Cheni.  Soc.  1882, 168  ;  Annalon,  261,332).  On 
ion -with  zinc  chloride  it   is  converted  into  dipheuylene 

Iting  at  87°  C.  and  boiling  at  276°  C.  (uncorr.). 
s  product  furnishes  the  diphenol  in  the  potash  melt, 
'  is  a  constituent  of  the  crude  fluorene  fraction  of  the 

•1-tar  oils.  Commercial  fluorene,  on  fusinj  with 
isl).  yields  about  12  per  cent,  of  diphenol,  although  it 
not  been  hitherto  possible  to' isolate  directly  diphenyl- 
oxide  from  the  fluorene  fraction.  A  relatively  high 
perature  is  required  for  the  conversion  of  the  oxide  into 
phenol,  and  the  best  results  were  obtained  by  dissolving 

of  diphenylene  oxide  in  200  grms.  of  pure  phen- 

.  and  fusing  at  2S0°—  300°  C.  with  100  grms.  of 
.  when  18-6  grms.  of  diphenol  were  obtained, 
henylene  oxide  forms  a  stable,  well  crystallised  sulphonic 
.which  cannot  be  hydrolysed  by  blowing  steam  into  its 
ilpburic  acid.  Diphenol  crystallises  from  water 
"•'Us  melting  at  74°  C,  which  effloresce,  losing  water 
n  -landing  over  sulphuric  acid.     It  boils  without'  decom- 


position  at    315    C.  (768  mm.),    is    readily    soluble   in   cold 

sodium  eat 

therefrom  bj  other.    The  aqueous  solution  i 

lish  violet   1..\  ferric  chloride.     It  combines  with  diazo- 
.  form  a  sparingly  Boluble  red  dyestuff.  dyeing 
wool  yellowish  shades.     On  th  phthalic  anhydride 

and  zinc  chloride,  it  forms  an  almost  ,      lalel'n, 

soluble  to  a  bluish  violet  solution  in  alkalis.     When  ho 
with  acetic  anhydride  it  yields  a  diacetate,  which  sepai 
from  xylene  in  colorless  crystals,  melting  at  95   C,  readily 
soluble  in  hot  and   sparingly  soluble  in  cold   alcohol,  ether 
and  benzene. — T.  A.  1.. 

Petroleum;  Composition  of  Texas   .     C.  F.   Mabery 

J.  Ainer.  Chem.  Sue.  1901,  23,  [4],  26  1—  267. 
Coissicaw  oil  has   been   found  by  Richardson  to  yield  a 
distillate  at    100° — 150°  C.  under  25  mm.  pressure,  col 
sponding  to  ('.  II .  .    Mabery  and  Buck  found  a  sample  from 
Jefferson  County  to  be  made  up  mainly  of  hydrocarboi 
the  0  11      jandC  II.     i  series,  the  9p.gr. being 0-95.    The 
author  has  now  examined  a  quantity  of  oil  from  i 
well,  drawn  from   a  pool   probably  200  ft.  below   sea  level  : 
when   the  oil  was  reached   in   boring,  the  pressur-    was    SO 
great  that   the  4-in.   casing,  weighing   6   tons,  was   driven 
200  ft.  into  the  air,  and  the  oil  flowed  at  the  rate  of  70,000 
barrels    a  day  before  the    well   could   be  capped.     The    oil, 
Irish  from  this   well,  had  a  strong   odour  of  hydrogen    sul- 
phide ;  its  sp.  gr.  was  0-92  at  20s  C,  and  it  contained  2- 16 
per  cent,  of  S  and    over  1   per  cent,  of  X.     Under  atmo- 
spheric   pressure,  4    per   cent,  of   a  distillate   of  46     Baume 
was  obtained  at  145:— 2U0°  C,  and   1 1  per  cent,  (at  3.Y:  B) 
at  200°— 250°  C.     Under   14  mm.  pressure,  it  distilled  as 
follows : — ■ 


Per  Cent. 

lfrumC: 

flo'— ion3 

17 
17 
51 
1.5 

o 

29 

25 

17 

11 

230c,-3l)l)° 

The  distillates  130°— 135°,  155"— 160°,  and  190°— 195"' 
were  selected  for  examination  after  purification  with  concen- 
trated and  with  fuming  sulphuric  acid,  and  washing  with 
caustic  soda. 

The  fraction  130° — 135°  C.  had  a  sp.  gr.  of  0-S553, 
I  and  the  mol.  wt.  determined  by  the  method  of  freezing 
=  170.     The  formula  was  approximately  C,JT„. 

The  fraction  155°— 160  C.  had  a  sp.  gr'.' =  0'8746; 
the  mol.  wt.  =  194.  The  formula  derived  was  approxi- 
mately C14H32. 

The  fraction  190°— 195°  C.  had  the  sp.  gr.  =  0-S9I5; 
mol.  wt.  =  222- S  ;  the  approximate  formula  being  CIr,H3„. ' 

Hence  the  principal  hydrocarbons  in  this  oil  belong  to 
theCJl.,  series.  The  residue  from  the  last  distillate  in 
vacuo  had  a  sp.  gr.  equivalent  to  14°  B,  so  that  it  is  not  so 
rich  in  the  most  valuable  lubricating  fractions  as  tin- 
heavier  Texas  oils  previously  examined.  Since  the  hydro- 
carbons found,  show  no  evidence  of  unsaturation,  "it  is 
assumed  that  the  structure  corresponds  to  that  of  a  double 
methylene  ring  and  its  derivatives;  thus  C,.-H.„  would  be  a 
dihexahydrodiphenyl. — W.  G.  M. 

Paraffin    Wcur ;    Determination   of  the  Melting   Point  of 

Crude  and  Commercial .     K.  Kissling.     Chem.  Rev 

Fett-  a.  Harz-Iud.  1901,  8,  [7],  141 — 142. 
The  author  has  modified  his  method  (this  Journal,  1S98 
380)  with  the  object  of  simplifying  it  and  rendering  it 
more  accurate.  From  10  to  30  grms.  of  the  paraffin  wax 
&c,  are  introduced,  in  a  clear  melted  condition,  into  a 
beaker,  the  size  of  which  is  comparatively  unimportant. 
The  quantity  must  be  sufficient  to  cover  by  several  mm.  the 
bulb  of  the  thermometer  used  to  stir  the  mass.  The  length 
of  the  thermometer  should  not  exceed  200  mm.  The 
beaker  containing  the  paraffin  is  brought  to  a  temperature 
about  10°  above  the  solidifying  point  of  the  substance,  and 
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is  then  immersed  in  a  beaker  containing  water  at  the  same 
temperature,  and  having  a  diameter  about  10  mm.  greater. 
The  level  of  the  water  in  the  exterior  beaker  should  be 
10  mm.  higher  than  that  of  the  paraffin  hi  the 
inner  beaker.  The  mass  is  stirred  regularly  with  the 
thermometer  until  flakes  begin  to  separate,  and  this  is 
taken  as  the  solidification  poiu*. 

The  author   describes   the   results   of    20   test-    with   8 
different  varieties  of  paraffin  wa\  to  show  that  the  mell 
points  thus  obtained  are  in  close   agreement  in  duplicate 
determinations. — C.  A.  M. 

Catalysis  in  Concentrated  Solutions.    J.  M.  Crafts. 
See  under  IV.,  next  column. 

PATENTS. 

Anthracene;    Manufacture    ami    Purification     of    . 

I..  Luyten  and  E.  lilumer,  Marche-les-Dames,  Belgium. 
Eng.  Pat,  1 1,892,  Aug.  2d,  1900. 

It  has  been  found  that  for  the  purification  of  anthracene 
by  treatment  with  solvents,  such  as  solvent  naphtha,  carbon 
bisulphide,  acetone,  ami  the  like,  the  tar  oil  (green  oil) 
which  is  contained  in  crude  drained  anthracene  as  obtained 
from  filter  presses  or  centrifugal  machines,  is  in  no  way 
prejudicial,  but  is,  on  the  contrary,  useful.  The  following 
is  an  example  of  the  new  process  : — 25  parts  of  drained 
crude  anthracene  are  heated  with  35  parts  of  naphtha  until 
near  the  boiling  point  of  the  solvent.  It  is  then  allotved 
to  cool,  whereupon  the  anthracene  crystallises,  while  nearly 
all  the  other  matters  remain  in  solution.  The  mixture  is 
then  filtered,  and  the  anthracene  washed  with  a  little  of  the 
solvent.  The  latter  is  recovered  by  distillation.  The 
anthracene  is  dried  by  heating  it  to  its  point  of  fusion,  the 
solvent  being  distilled  off  and  recovered.  By  this  means, 
anthracene  of  80  per  cent,  purity  is  said  to  be  obtained. 

— D.  B. 

Hydrocarbons,  Pure,  such  as  Fluorene  and  Phenanthrene, 

contained  in  Coal  Tar  ;    Obtaining ,  and  Rrcorei  inj 

certain  By-Products.  J.  Wetter,  London.  From  The 
Aktiengesellschaft  f.  Theer-  una  Erdol-Ind.,  Berlin. 
Eng.  Pat.  5U47,  March  9,  1901. 

Tux  process  is  based  upon  the  discovery  that  by  removing 
a  certain  class  of  bodies  from  the  solid  constituents  of  coal 
tar,  the  boiling  points  of  which  are  situated  between  those 
of  naphthalene  and  anthracene,  their  separation  from  each 
other  may  be  effected  with  comparative  ease.  The  removal 
of  the  said  class  of  bodies  is  performed  by  fusion  with 
caustic  alkali.  The  unaltered  hydrocarbons  will  then  be 
found  floating  on  the  melt,  whilst  the  alkali  contains  a 
substance  resembling  phenul,  consisting  substantially  of 
diphenol.  After  fusioiL  with,  say,  caustic  potash,  the  melt 
i-  lixiviated  with  water,  which  abs  irbs  the  potassium  com- 
pounds of  the  newly-formed  diphenols,  while  the  hvdro- 
carbons  remain  in  the  residue.  By  passing  carbon  dioxide 
into,  or  adding  a  mineral  acid  to  the  aqueous  solution  thus 
obtained,  the  diphenols  may  pitated  and  recovered 

as  a  by-product.  After  the  solid  deposits  from  the  high- 
boiling  coal-tar  have  been  well  fractionated,  the  corre- 
sponding hydrocarbf  ns  may  be  immediately  obtained  in  a 
pure  form  by  means  of  this  process,  provided  that  the  said 
oils  had  been  previously  freed  from  acids  and  bases  in  the 
usual  manner,  and  that  the  neutral  liquid  constituents  had 
also  been  removed  by  combined  pressure  and  heat. — D.  B. 

Saphtha,  Solidified;  Production  of .     It.  Fallnicht, 

Altona,  Germany.     Eng.  Pat.  9259,  May  4,  1901. 

The  solidification  is  effected  in  the  following  manner: 

2  parts  of  caustic  soda  are  dissolved  in  3  parts  of  water. 
The  solution  is  heated  to  75°  C.  and  poured  into  10  parts 
of  alcohol  (90  — 9G  per  cent.)  previously  heated  to  G3°  C. 
This  solution  is  then  slowly  added  with  vigorous  stirring, 
a  mixture  heated  to  95° — 100'  C,  consisting  of  10  parts 
•-arine  and  5  parts  of  colophony  and  finally  to  the  entire 
mixture,  100  parts  of  naphtha  are  added,  previously  heated 
in  a  water  bath  at  75"  C.  The  mass  is  then  allowed  to 
cool.— D.  B. 


Stills,  Steel  or  Iron,  for  Gas  Works,  Tar  Works  and  tt. 
like  Purpos  I  Snowden,  Hull.  Eng.  1'at.  10,33' 
May  18,  1901. 

Tiic  inventor  claims  the  method  of  constructing  the  ho- 
of the   still-  iu   sections  or  segments  connected  dir 
the  shell   by  the   use  of  flanges,   whereby   the  bottom "i 
be  repaired  or  renewed  without  lifting  the  still  and  with,, 
disturbing  more  than  a  section  of  the  adjoining  bii 
This  construction  also  facilitates  cleaning. — < 

IV.-COLOURING  MATTERS  AND 
DYESTUFFS. 

Catalysis    in     Concentrated    Solutions.      {Sulphvn 
J.  M.  Crafts.     Her.  1901,  34,  [8],  1350—1361. 

The   results  obtained  by  a  study  of  the  catalytic  action 
acids   in  dilute  solutions   have   led  to  the  discovery  of 
number  of  simple   relations  between    ionisation, 
affinity    and   electrical    conductivity,  and    it    is    g, 
assumed  that   the  hydrogen  ion  is  the  active  agent     T 
quotient  of  the  velocity  of  the  reaction  by  the  concentration 
the  catalytic  agent  is  in  dilute  solutions  of  strong  acids  alin< 
a  constant  quantity,  whilst  in  the  case  of  weak  acids,  inert; 
of  concentration  beyond   certain   limits  or  the  pr, 
substances  which  retard  the  ionisation  diminishes  th. 
the  reaction,  although  the  addition  of  certain  salts  i 
cases  causes  a  small  increase.     The  author  has  invi 
the  hydrolysis  of  sulphonic  acids  by  hydrochloric  acid  sit 
firstly   the  reaction  is  a  catalytic   one  in  so  far  that  it 
effected  merely  by  the  presence   of  a  strong  acid  wh 
forms  no  intermediate  compound   and  does   not  enter  t 
finished   product   and  secondly   the   concentration  of  t 
catalytic   agent   has  no  action  on   the    sulphuric  as 
corresponding    hydrocarbon    formed.      The    experime 
show   that   the    velocity   of  the  reaction   is   in  no  sei 
proportional  to  the  concentration  of  the  catalytic  agent, 
a  3S  per  cent,  hydrochloric  acid  hydrolyses  35  times  nv 
rapidly  than  one  of  19  per  cent.,  and    moreover  by  adil 
to  a  38  per  cent,  hydrochloric  acid  solution,  half  iti 
of  zinc  chloride,   the  velocity  is  increased  fourfold.     He 
increased  concentration  and  other   causes  antagonist!, 
ionisation  increase  the  rate  of  hydrolysis  very  perceptit 
from   which  it  w-ould  appear  that  the  hydro! 
by  the  molecules  HC1  +  H,0  and  not  by  the  hydrogen  i 
unless  some  other  action  is  due  to  dehydrating  ag, 
hydrochloric  acid,  sulphuric  acid,  and  zinc  chloride.     I 
question  is  still  under  investigation,  but  the  present  eip 
ments    show   that   there    is   a   marked   difference  betw  i 
catalysis  in  concentrated  and  dilute  solutions.     At  ! 
benzene  and  |)-toluene  sulphonic  acids  are  not  dee 
and  p-xylene  sulphonb  acid  only  partially,  whilst  big 
homologues    react    too    rapidly    and    are    moreen 
partially   soluble   in   concentrated  hydrochloric  acid  at   - 
temperature.     The  experiments  therefore  were  carried   I 
with     m-xylene     sulphonic    acid    CSH,,S(>II  -  i! H  ' ' 
weighing  a  quantity  out  together  with  a  weighi 
hydrochloric   acid  or  other  catalysing  agent   into 
tube  about  1   cm.  diameter  calibrated  with  ■ 
tities  of  m-xylene.     After  scaling  and  heating  for  ; 
time,  the  height  of  the  column  of  hydrocarbon 
read  off,  taking  all  uece3sary  precautions.     A  tabic 
showing  the  results  obtained  by  employing  differeut 
centages  of  hydrochloric  acid  with  and  without  the 
of  zinc  chloride,  for  varying  periods  of  time.     Th 
between  the  velocity  constant  and  the  concentration  ol  • 
hydrochloric  acid  the   following   relation: — Each   inci 
of   6  per  cent,  of  hydrochloric  acid  between  the 
13  to  31   per  cent.,  corresponds   to  a  quadrupling   of 
velocity  constant.     This  law  holds  good  for  other 
acids  and  also  for  lower  percentages  than  13.     The  rda 
ship    can  be   expressed  mathematically   as   follow-, 
logarithm  of  the  velocity  constant  is  a  linear  fill 
percentage  of  hydrochloric  acid.     Compared  nith  O-t" 
definitions  of  catalysis,  hydrolysis  by  mi 
acids  has  little  in  common.     Ionisation  in  this 
a  new  aspect.     For  whilst  substances  like  sugar  i 
under  the  influence  of  a  catalytic  agent  are  not  ea 
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■  iv  Bpprcciable  dissociation  in  aqueous  solution,  the  il 
[>cid9  in  dilute  solutions  avo  almost  ns  much 
i ,  ,1  :i~  the  strongest  acids.  The  practical  outcome 
results  as  these  is  the  establishment  of  mi  (hods  for 
iration  of  hydrocarbons  b}  means  of  their  sulp 
rhus  several  investigators  have  employed  similar 
-  for  separating  m-  and  p-xylene  and  the  author 
has  found  in  the  course  of  these  researches  th;it 
ne  sulphonic  acid  is  almost  completely  hydrolysed 
thin    13    minutes,   whilst  ifz-cumene   sulphonic 

cid  yields  under  the  same  conditions  no  trace  of  ii-cuinenc 

ven  after  5  hours. — T.  A.  L. 

Vitro-    and  Bromn-Di  rivatives    of  the   . 

letting,  A.  Braun,  and  G.  Thesmar.     Ber.  1901,  34 
[11],'-':.'  12— -2262. 

M    1891    Noclting   and  Stoeckiin    (Her.    1891,    24,    567; 

.    III.  ed.,    Vol    II.,    340 — 541)    investigated    the 

itratiou   of    the    two    orthoxylidines     and    obtained    two 

rivatives  of  each,   viz.,  ortho-  and  pwfl-nitro 
rthoxylidine  and  ortho-  and  meta -nitro-as.-orthoxylidine. 

The  authors  have  now  found  that,  not  only  two,  but  all 
iiree  isomers  are  formed  during  the  nitration  of  both  vie- 
ml  iis.-orthoxylidir.o.  Their  original  object  was  to  study 
nation  of  indazoles  from  derivatives  of  yiV.-ortho- 
vlidiue.  All  three  nitro  derivatives  of  i/c.-orthoxylidiue 
ieW  indazoles. 

Homo  derivatives  of  metaxylidine  were  also  more 

investigated.     They  do  not  yield  indazoles.     On  the 

ml,  uitrobromoxylidines  give,  as  a  rule,  a  very  good 

ield  of  indazoles.     The   experiments  on  the  formation  of 

udazoles  are  to  be  published  subsequently. 

Miniti-vitro  Derivatives  of  vic.-orthoxylidine. — The  mono- 

itro  derivatives  of  r/o.-orthoxylidiue   may  be  obtained  by 

he  nitration  and  subsequent  hydrolysis  of  acetyl-t't'c.-ortho- 

In  this  case  the   separation  of  the  three  isomers 

MTv  tedious,  though  the  yield  is  good. 

i  in  the  other  hand,  by  nitrating  tm-.-orthoxylidine,  the 
eparation  is  both  completely  and  rapidly  effected. 

Metanitro-t'i'c.-orthoxylidine  sulphate  crystallises  from 
Icohol  in  bright  yellow  needles,  melting  at  111' — 112  ('. 
t  is  more  soluble  in  alcohol  and  water,  and  is  more  strongly 
isic  than  the  corresponding  ortho-nitro  compound. 

The  filttate  from  the  above  substance  separates  the  ortho- 
ltro-rir.-ortho-xylidine  (free  base)  on  the  addition  of  1  \  vols. 
I'  water.     It  is  obtained  almost  pure  on  filtration. 

The  4-nitro-3-amino-l.  2-xylene  crystallises  from  alcohol 
i  brick-red  plates,  melting  at  118° — 119°.  It  is  sparingly 
>lublc  in  water,  but  fairly  readily  so  in  alcohol  and  benzene, 
i  very  concentrated  hydrochloric  acid  it  dissolves,  but  the 
vdrochloride  is  decomposed  and  the  free  base  is  precipitated 
a  the  addition  of  water.  Thus  the  presence  of  a  nitro 
roup  iu  the  ortho  position  to  the  amino,  neutralises  to  a 
reat  extent  the  basicity  of  the  latter  group. 

The  para-nitro-mc.-orthoxylidine  is  obtained  by  carefully 
ldiug  ammonia  to  the  filtrate  from  the  above.  This 
nitro-3-atnino-l  .2-xylene  crystallises  from  alcohol  in 
ellow-brown  prisms,  melting  at  114°,  dissolving  with 
itticnlty  in  water  but  fairly  readily  soluble   iu   alcohol  and 

nzene. 

Tnder  these  conditions,  the  yield  of  each  of  the  three 
omers  was:  ortho-nitro-fic.-orthoxylidine,  25  per  cent.; 
ela-nitro-ric.-orthoxylidine,  45  per  cent.;  para-uitro-t/c- 
thoxylidine,  30  per  cent.     If  only  10  parts   of  sulphuric 

id  be  used,  the  yield  of  each  is  :  ortho-nitro-Wc.-ortho- 
.  -' J  per  cent. ;  meta-nitro-ct'c.-orthoxylidine,  3 
'  para-nitro-ric.-orthoxylidine,  42  per  cent.     With 
1  parts  of  sulphuric  acid,  the  yield  of   the  meta  derivative 
r  cent.,  while  that  of  the  ortho  derivativi 

15  per  cent. 

MoKonitro  Derivatives  of  as.-orthoxylidine.  The  nitration 
*]  lidir.e  is  carried  out  under  similar  conditions  to 
pted  for  the  nitration  of  e'e.-o-xylidine.    The 

rivativc  is  formed  in  very  small  quantity  and,  in  order  to 
the  yield  of  this  substance,  30  parts  of  salphuric 

i  are  used,  and  the  temperature  is   not  allowed  to   rise 

""••  '-}■<  C.  during  the  nitration.  On  pouring  the  reaction 
nto  water,  the  greater  part  of  the  5-uitro-4-amino- 


l .  2-xylene  separates  and  the  whole  is  obtained  on  fraction- 
ally adding  ammonia  to  'he  solution,  and  then  filtering. 
When  pure,  it  crystallise-  from  alcohol  in  red  brown 
prisms,  easily  soluble  in  alcohol  and  benzene,  bat  sparingly 
soluble  in  water,  and  possessing  only  very  weakly  b 
properties.  The  salts  are  decomposed  by  water.  The 
filtrate  from  this  substance  is  made  strongly  aniuioniacal 
and  treated  with  a  current  of  steam,  until  the  irholi 
the  3-nitro-t-amino-l  .2-xylene  has  distilled  over.  This 
substance  crystallises  from  alcohol  characteristically  in  fine 
scarlet  prisms  of  in.  pt.  G5 — GG3,  very  easily  soluble  in 
alcohol  and  benzene,  and  not  inconsiderably  soluble  in 
water.  It  is  much  more  Strongly  basic  in  its  properties 
than  the  e'e-o-uitro  derivative,  yet  its  -alts  an  decomposed 
b\  steam,  in  which  it  is  easily  volatile. 

G-nitro-l-amino-l  .2-xylene  is  found  in  the  non-volatile 
residue  from  the  steam  distillation  and  mat  be  readily 
extracted  by  dilute  acids.  The  pure  substance  crystallises 
in  long,  shining  leaflets  of  an  orange  color  melting  at  74° — 
7  5  ('.  They  are  very  easily  soluble  in  benzene  and  alcohol 
and  appreciably  so  in  water.  This  substance  is  much  less 
volatile  with  steam  than  the  two  isomers.  Under  these 
conditions,  the  most  favourable  to  the  formation  of  the  meta 
derivative,  the  yields  were  : — 47  per  cent,  of  sym.-orthonitro- 
<i.«.-orthoxylidine  ;  31  per  cent,  of  ri'c.-orthonitro-«s.-ortho. 
xylidine  ;  and  13  per  cent,  of  metauitro-ns.-orthoxylidine. 

o-Xylylenediamines. — The  4  isomeric  xylylenediamines 
were  prepared  by  the  reduction  of  the  corresponding 
mononitroorthoxylidines  with  tin  and  hydrochloric  acid. 


CH3 

ill.  Jit.  US3— 119' 


CH3 

/\  CII, 


A  CH3 

NH2  I'  NIT, 


in.  pi.  00  —07 


NHa  >x/l 

NH2 

m.  pt.  12.5'  —  12ii J 

CH3 
XH_,  .^N  CH:( 

U  ml 

m.  pt.  110' 

They  are  white  substances,  crystallising  in  needles  or 
leaflets,  very  stable  when  pure  and  dry. 

Monobromoderivatives  of  as.-metaxylidines. 

6-Bromo-4-amino-l . 3-xylene  was  first  obtained  by  Gcuz. 
(,Ber.  1S70;  3,  225.)  Its  constitution  was  proved  by  the 
authors,  who  prepared  it  from  G-amiuo-4-nitro-l  .3-xylene. 
It  crystallises  from  alcohol  in  white  leaflets  volatile  in 
steam  melting  at  99' — 100°.  The  corresponding  .rylenol 
crystallises  in  nearly  white  needles,  melting  at  72°  C. 

•l-Bromo-i-amino-l  .3-xylene  was  prepared  from  vic- 
metanitrometaxvlidine  (Noelting  and  Stoeckiin,  Ber.  1891; 
24,  5S8). 

2-Broinn-i-nitro-l  .3-xylene. — This  crystallises  iu  light 
yellow,  transparent  tailoring  needles,  m.  pt.  57' — 58'.  It 
is  volatile  iu  steam.  On  reduction  it  gives  the  amino  body, 
which  crystallises  in  long  white  silky  needles,  melting  at 
47° — 48',  and  is  likewise  volatile  in  steam. 

St-£romo-4-oxu-l  .3-xylene  crystallises  in  light  yellow 
needles  melting  at  CS    C. 

5-BromoA-amino-l. 3-xylene.* — Prepared  by  the  direct 
bromination  of  as. -metaxylidine  in  glacial  acetic  acid  solu- 
tion. It  crystallises  in  long,  white  silky  needles,  perfectly 
similar  to  2-bromo-4-amino-l  .3-xylene,  and  melting,  like 
the  latter  substance,  between  47    and  48    I  ■ 

The  corresponding  bbromo-4-oxy-\  .3-xylene  (4)  melts 
7j    i  .  (nearly  white  needles). 

Monobromo  Derivatives  of  vic.-metaxylidine. —  o-Browo- 
2-amino-\  .3-xylene  was  obtained  by  Fischer  and  Windaus 
CBer.  1900,  33,  1974)  by  the  direct  bromination  of  vic- 
m-xylidine,  but  its  constitution  was    not    determined.      It 

*  It  is  stated  that  this  suPstan  :e  was  described  by  E.  Fischerand 
a.  Windaus,  Eer.  33,1971  [1900].  Itsconstitution  was  determined 
by  them;  but  the  in  lependent  experiments  of  Noelting,  Braun  and 
Thesmar  were  carried  out  in  ] 
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troui  alcohol  in  long,  white  needles,  ill.  pi.  5 

amino'l .8-xifltm    was  obtained  as  a   colour- 
e  liquid  (b.pt.146' — 147     at  l.">   in.ni.),  which 
ties  in  a  f reeling  mixture  aud  then  melts al  81*5  ■  It  is 
:.  luction  of   4-!>romo-,2-iiitro-l  .Z-xylene, 
which  is  obtained  from  the  corresponding  nitroxylidine,  on 
replacing  the  amino-groap  by  a  bromine  atom.     The  sub- 
stance crystallises  characteristically  in  fine  yellowish  prisms, 
melting  at  70° — 71    C— II.  L. 

Alkylated  Aminobenzi  mic  Acids  and  Metamino- 

B.  Gnehmand  Th.  Schentx.    J.  prakt.  Chetu. 
1901,  63,  [9  and  10],  405—427. 
Since  the  discovery  of  the  Bhodamines,  m-sulphanilie  acid 
■  letaniHc  acid)  "has  become  ;in  important  substance  for 
olour  industry.     Its  dialkyl  derivatives  form  the  raw 
materials  for  Bhodamines  aud  Pyroninee,  in  which  dyestuff a 
an  increasing   molecular  weight    changes    the   shade    from 
reddish  yellow  to  bluish  red.     In  order  to  obtain  yellower 
shades  it  is  necessary  t  >  start  with  an  incompletely  alkylated 
product  or  else  to  remove  alky  1  groups   from  the  products 
of  blue   shade,   by  heating   to  a  high   temperature.      The 
authors   describe  the  preparation  of   monalkyl-m-sulphanilic 
acids   (monalkylmetanilic     acids)    their    conversion     into 
the    corresponding    m-aminophenols    and    the    production 
of  alkylbenzyl-m-amino  derivatives  and  some  dyestufts  from 
these  compounds.     Free  uietanilic  acid  cannot  be  directly 
alkylated  by  means  of  methyl   iodide   and  methyl  alcohol, 
but   the   sodium   salt,  on   boiling  for  2|  hours   with   these 
reagents,  gives  the  desired  product.     The  same  is  the  case 
with  the  acetyl  derivative  obtained  by  heating  the  sodium 
salt  with  somewhat  more  than  the  theoretical  quantity  of 
acetic  anhydride  to  140'  C.     This  salt  crystallises  in  long, 
colourless  needles,  melting  at  185°  C.    The  acetyl  compound 
could  not  be  alkylated  by  heating  with  methyl  iodide  and 
methyl   alcohol    under   any   conditions.     Under    pressure, 
alkylation  does  take  place,  but  the  acetyl  group  is  split  off 
simultaneously.     The  sulphonation  of  monomethyl  aniline 
gives  a  yield  of  about  35 — 40  per  cent,  of  the  m-derivative,  by 
adding  200—300  grms.  of  the  base  in  about  4  hours  to  twice 
its  weight  of  "  oleum  "  (25  per  cent.  S03)  at  a  temperature  not 
exceeding  50'  C.    Three  parts  by  weight  of  "  oleum  "  (75  per 
cent.  S03)  are  then  added  in  about   2  hours,  below  50'  C, 
and   the   melt   is  allowed   to  stand  for  2 — 3  days  until  a 
sample  is  readily  soluble  in  alkaline  water.     The  melt,  after 
pouring  into  water,  is  treated  with  barium  carbonate,  and  on 
evaporating  the  filtered  solution  after  acidifying,  the  free 
acid   crystallises  out  in   needles,  insoluble  in  alcohol   and 
ether,  moderately  soluble  in  cold,  easily  soluble  in  hot  water. 
The  sodium  salt  is  a  white  crystalline  powder  containing  no 
water  of  crystallisation.    The  melt  also  contains  an  isomeric 
acid  which  decomposes  at  244°  C.,  aud  of  which  the  sodium 
salt  crystallises  in  white  plates  containing  3  molecular  pro- 
portions of  water.     Ethyl  aniline   sulphonated  in  the   same 
same  way,  gives  a  45  — 50  per  cent,  yield  of  the  m-acid,  which 
nates  from  water  in  white  needles,  decomposing  without 
melting  at  294    C.     The  affinity  constant  (K)  of   metanilic 
acid  is,  according  to  Ostwald,  0  0185,  that  of  the  ethylmet- 
anilie  acid  is  0-0158,  whilst  as  regards  solubility,  100  parts 
of  a  solution  of  metanilic  acid  contain  at  15=  C,  1  '485  parts 
of  the  acid,  but  2'  15  parts  of  the  ethyl  derivative.      Ethyl- 
metanilic  acid  combines  with  diazobenzene,  forming  an  azo 
compound   which   crystallises    from    alcohol    and   ether  in 
microscopic  needles,  decomposing  at  1 65°  C.    The   action 
of  benzyl  chloride  in  presence  of  sodium  hydroxide  on  the 
-   of   alkylmetanilic  acids,   yields   alkylbenzylmetanilic 
acids.       Methylbenzylnietanilic   acid  forms   white   needles 
more  sparingly  soluble  in  water  than  the   methylmetanilic 
acid.     The  barium  salt  of  ethylbenzylmetanilie  acid  is  very 
sparingly  soluble  in  water. 

The  alkylated  metanilic  acids  when  fused  with  potash  or 
soda  yield  the  corresponding  alkylated  aminophenols.  The 
reaction  require!  temperature  than  m-aminophenol. 

For  instance,  methyl-m-aminophenol  is  obtained  by  adding 
methylmetanilic  acid  to  three  times  its   weight  of  caustic 
C,  with  one-tenth  its  weight  of  water. 
raised  to  230°  C.  and  maintained 
for  eight  hours,  when   the    brown   melt,    nrter  cooling,   is 


>ed  in  10  times  the  weight  of  hot  water  of  the  origin 
methylmetanilic  acid,  acidified  with  hydrochloric  acid,  boil. 
cooled,   neutralised   with    bicarbonate,   and  extracted    m 
ether, giving  finally  an  oil  distilling  at  170    C.  under 
pressure.      The    product    is    readily    soluble  in   hot  wan 
sene,  and  especially  acetic  ether.     It  gi\ 
on  heating  with  phthalic  anhydride  a  yellowish-red 
mine.     Ethyl-w-auiinophenol    forms   a   crystalline 
melting  at  G23C,  and  distilling  under  12  mm.  press, ,r, 
176    C.     Ethylbenzyl-m-amiuophenol  obtained  from  sodiu 
ethylbenzylmetanilatc  requires  to  be  fused  at  about  840 

.,  aiid  finally  for  a  short  time  at  2G0Q  C.  The  produ. 
forms  a  brownish  viscid  oil  which  gradually  crystallise 
I  In  heating  ethylmetaminophenol  with  phthalic  anhvdride 

.,  it  is  converted  into  the  corresponding  phthaletn, 
which   the  chloride  separates   in  shining  gic 
'flic  base  is  sparingly  soluble  in  water  and  benzene,  readi! 
in  alcohol.     The  salts  are  soluble  in  water  with  a  re 
aud  orange-yellow  fluorescence.     The  llhodamine  6  G 
commerce,  is  for  the  most  part  the  ester  of  this  derivativ 
The  benzyl  derivative  of  the  foregoing  compound  baviug  tl 
formula : — 

CI 

.C6H3^X(C2n5)CH2C6lI, 

HO,C.C6H4.C^  )0 

NCoHa/xcail^CIlAlls 

forms  a  brownish-red  shining  greenish  powder,  of  win. 
the  carmiue-red  solutions  show  an  intense  yellow  fluor> 
cence. 

By  nitrating  ethylbenzyliniline  in  sulphuric  acid  soluli 
below  5'  C.  it  yields  a  product  which  separates  from  eth 
in  red  nodular  crystals,  sparingly  soluble  in  water,  solul. 
in  organic  solvents.  On  reduction  it  gives  an  oily  bo 
which  does  not  form  a  phthalein  with  phthalic  anhydrii: 
but  gives  a  blue  dyestuff  when  treated  with  sulphtuetl 
hydrogen  and  ferric  chloride  in  hydrochloric  icid  solutii 
It  must  therefore  be  considered  as  a  p-nitroderivative,  a 
hence  ethylbenzylaniline  behaves  to  nitric  acid  liki 
i dene  aniline,  which  also  yields  only  a  p-nitro  cotupomi 
whilst  ethylaniline  gives  a  mixture  of  m-  and  p-derivativ 
and  dimethyl-  and  diethyl-aniline  principally  m-nitro  coi 
pr.unds. — T.  A.  L. 

Sulphocyanor/ev,  so-called  Pseudosulplwryanogen  ami  I 
Yellow  Dyestuff  obtained  from  Sulphm-yanide  Sal 
A.  Goldberg.  J.  prakt.  Ch'em.  1901,  63,  [9  and  II 
4G5— 4U5.     (See  also  this  Journal,  1884,  C29.) 

The  investigation  of  sulphoeyanogen  products  (<  \ 
commenced  by  Liebig  in   1829,  aud  the  results  obi 
him  and  other  investigators  since  that  time  are  suramin! 
as  followa: — A  true  sulphoeyanogen  (CXS).,.  lias  not  be 
obtained  in  a  pure  state.     So-called  pseudosulphocyauop 
(a  reddish-yellow  amorphous  substance)  prepared  by  vari 
wet  methods  (also  electrolytieally)  differs  in  con 
according   to   the  conditions   under  which   it    is   obtain 
It  contains,  however,  without  doubt,  hydrogen,  andoxyj: 
also  probably  enters  into  its  composition,  but  there  i»  so 
doubt  as  to  whether  it  is  or  is  not  a  simple  substance  o 
mixture.    Its  alkaline  solution  gives  a  voluminous  gi 
precipitate   which   dries  to  a  yellow  powder.    On  boili 
with  water,  small  quantities  of   sulphuretted  hydrogen  ; 
given   off,   whilst  soda   or    potash    lye   on  beating 
precipitate   of   sulphur.      Boiling   with   potassini 
sulphide  (KS1I)  yields  potassium  dithio-nielauuratc. 
chloric  aciil  or  aqueous   ammonia   under  pressure  split 
sulphur  and  sulphuretted  hydrogen  forming  cyan 
or   its  derivatives  (thioammelin,  melamiue  sulphocyani 
and   ammonium    thiocyanate.     Fusion    with   potasl 
potassium  thiocyanate  and  cyanate,  whilst  treatment  w 
phosphorus   pentachloride  gives  chlorocyanogen, 
of  sulphur,   phosphorus    sulphoehloride,   and    phi 
trichloride.      The    colouring   properties   of 
cyanogen  were  already  referred  to  by  Liebiv 
since  1849  it  has  been' known  that  alkaline  solutions  of  t 
substance   dye  vegetable  fibres.     According  to  Ger.  1 
32,35G  (1884),  II.  O.  Miller  obtained  a  yellow  dyestuff 
the  action  of  potassium  chlorate  and  hydrochloric 
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ite  and  subsequent  precipitation  of  tlie 
estuff  by  alcohol,  which  he  termed  Canarin,  He  was  of 
>inion  that  the  substance  is  different  from  pscudosulpho- 

Q,aml  this  view  is  also  taken  by  Markownikofl 
i  Bef.  279),  Goppelsroder  (this  Journal,  1884,  029 
,'  author,  whilst  other  investigators  assume  thorn  to   l>c 

inces  (this  Journal,  1901,  113). 
The  author  describes  at  greater  leugth  the  methods  which 
il  in  Ins  previous  paper  (this  Journal,  1901, 
8),  ami  endorses  his  conclusion  that  the   products,  so- 
iled pseudosulphocyauogen  and   Canarin   the  true  sub- 
cotton  dyestuff,  when  obtained  by  purely  chemical 
othods  arc   undoubtedly   different   substances.     The    in- 
stigation of  Miller's  method,  shows  that  the  true  dyestuff 
in  the  first  product  of  the  reaetiou  and  is 
Iv  formed  as  one  component  of  a  mixture  by  treatment 
th   alkali.      The   following   table   gives    the    percentage 
lounts  (calculated  on  the  potassium  thiocyanate  taken) 
pseudosulphocyauogen    aud    Canarin    obtained    by    the 
tiun  of  various  reagents  on   potassium  thiocyanate,   the 
estuff  being   precipitated   by  soda  lye  or  concentrated 
carbonate  solution  as  sparingly  soluble  sodium  salt 
>m  the  solution  of  pseudosulphocyanogen  in  potash  lye. 


phemjlenephenylmethune ;    Dyestuff  derived  from  . 

i.  Mailer   and  A.  Guvot.     Comptes  Kend.  132,    [25], 
1587—1531. 

rHOAMINO    -     HEXAMETHYLTKIAMINOTRIPHENYLMETHANE 

>  diazotised.  In  dilute  hydrochloric  acid  solution  the 
e  result  was  the  conversion  of  the  ortho-amino-  into  the 
hohydroxy-  derivative  (fine  needles,  m.  pt.  173°  C,  in- 
uble  in  aqueous  but  soluble  in  alcoholic  potash  ; 
dised  in  alcoholic  solution  by  chloranil,  it  gives  a  violet) 
de  in  concentrated  hydrochloric  acid,  the  corresponding 
aochloro  derivative  obtained.  (Fine  white  needles, 
pt.  97°  C,  slightly  soluble  in  boiling  alcohol,  very  soluble 
ne  or  chloroform.  Oxidised  by  lead  peroxide 
tic  arid,  it  yields  a  crystallised  dyestuff  which 
s  a  wool  pure  blue). 

Vhen  the  diazotisation  is  carried  on  in  dilute  sulphuric 
1,  the  hydroxy  derivative  described  above  is  obtained  ; 
as  the  concentration  of  the  acid  is  increased,' the  diazo 
lpound  needs  a  higher  temperature  to  decompose  it,  and 
ils  on  breaking  up  a  hexamethyllriaminophenylfluoreni  , 
fine  white  crystals,  very  soluble  in  alcohol  or  boiling 
melting  at  214°  C.  Oxidised  in  alcoholic  solution 
chloranil,  it  gives  a  greenish -blue  coloration  which 
omes  blue-violet  on  dilution  with  water.  The  following 
aula:  show  its  formation : — 


(CH„)sN.C6H4.CH 


(CH,)2N.CGH4.CH 


/X(CH,). 

/  ^  XHn 


V6H,.X 


CcH3<^ 


(CH3\, 

N(CH3)2 

N=NS04H 


C,.,H4.N(CH3)D 


,,  CjHa.NfCH.), 
(CH^SN.C6H4.CH<| 

^C6H3.NCCH3)2 


The   substauce    is    not    formed   bj    the   production  and 
subsequent   elimination  of  the  . 
orthobj  ilrow  I'ompouud. 

lethyltriaminofluorene  is  a   Ieuco-base,  aud  when 

oxidised   bj    lead    peroxide  yields    a   blue   dyestuff;    the 

introduction  of  the  flu.  king  into  "Crystal  Violet  " 

to  have  the  effect  of  making  the  tint  Unci-,  without 

producin  ■   anj  other  alteration,    i 

of  the   new   dyestuff   are   essentially   similar   to   those   of 
'•  Crystal  Violet."— J.  T.  D. 

I .  l-Benzopyranol,  the  Parent  Substance  <>/'«  new  Class  of 

Dyestuffs  II.;  Derivatives  of .     ('.  Biilov,  and   I! 

Wagner.  Ber.  1901,34,  [9],  17S2— 1804. 
In  continuation  of  their  previous  work  (Her.  34  1189; 
this  Journal,  1901,  704)  the  authors  have  now  replaced  the' 
symmetrical  1.3-diketone,  acetyl-acetone,  hv  an  unsymme- 
trical  one,-sueh  as  benzoylacetoiie  (  11, .(.'()."(  II  ,( 
aud  have  condensed  this  substance  with  resorcinol,  phloro- 
glucinol  and  pyrogallol  in  the  manner  already  described, 
obtaining  similar  condensation  products  to  those  previously 
formed.  For  example,  resorcinol  when  condensed  with 
benzoylacetone  in  glacial  acetic  acid  solution  with  gaseous 
hydrochloric  acid  yields  anhydro-2-phenyl-4,-methyl-7-oxv- 
[1 .4-bcnzopyranol] 


HO 


/\ 


\/ 


.O.C.CcH-, 

II 

.ecu 
en. 


which  by  decomposition  with  caustic  alkalis,  gives  aceto- 
pheuone  and  resacetophenone.  In  a  similar  manner  phloro- 
glueinol  yields  anhydro-2-phenyl-4-methyl-5 . 7-dioxy-[l . 4- 
benzopyranol]  and  pyrogallol,  auhydro-2-phenyl-4-methyl- 
7.8-dioxy-[1.4-benzopyranol].  Hence  in  the  condensation 
of  unsymmetrical  benzoylacetone  with  suitable  phenols  to 
benzopyranol  derivatives,  the  phenyl  radicle  invariably 
enters  ortho  to  the  oxygen  in  the  side  ring,  the  methylene 
group  being  para.  The  chromophoric  group  of  this  i 
of  dyestuffs  is  also  as  in  the  case  of  the  acetylacetone 
derivatives — 

.O.C. 

.cci. 

CH, 

which  only  differs  from  that  of  Flavone  in  having  a 
divalent  methylene  radicle  in  place  of  a  ketonic  oxygen. 
The  action  of  reducing  agents  on  acid  solutions  of  these 
dyestuffs  j  ields  leuco  compounds  containing  the  group — 

.0  .  C. 
.CH.C. 
CH3 

which  by  the  action  of  air  or  oxidising  agents  reproduce  the 
original  dyestuffs.  The  new  derivatives  behave  similarly  to 
those  already  described.  They  form  additive  hydrochloric 
acid  salts  which  lose  part  of  their  acid  on  exposure  to  air 
and  are  dissociated  in  dilute  aqueous  solutions.  They  give 
tolerably  stable  picric  acid  compounds.  With  regard  to  the 
acetyl  derivatives,  anhjdro-2-phenvl-4-methyl-7-acetoxy- 
[1.4-benzopyranol]  exists  in  two  forms,  one  being  white, 
amorphous  aud  readily  soluble,  the  other  separating  in 
brownish-red-greenish  metallic  shining  crystals  very  spar- 
ingly soluble  and  only  dissolving  partially  in  boiling  aniline, 
nitrobenzene  and  pyridine.  Similar  dimorphic  phenomena 
are  exhibited  by  the  methylated  products.  With  dimethyl 
sulphate  in  alkaline  solution,  an  amorphous  substance  is 
obtained,  whilst  methyl  iodide  under  certain  conditions 
forms  very  sparingly  soluble  shining  greenish  needles.  It  is 
not  possible  to  convert  the  amorphous  into  the  crystalline 
form.— T.  A.  L. 

Azoxonium    Compounds.    F.  Kehrmann.     Her.  1901,  34 
[8],  1623—1626. 

Is  1887,  Iternthsen,  by  condensing  pyrocatecbol  with  o- 
aminopheuol,  obtained  phenoxazine.    The  author  finds  that 
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'-  ■•         - thly  by  condensing  homo- 

i    H  en  .(OH),     with    o-amino-w- 
11. (II  .Nil... i'H   at  250°— 260   C,  giving 
m  ithylphenoxazit  '  irmu'oc  — 


H'-- 


11  -'  . 


I         I 

I     I 


11 
X 


11 
N 

O 


/\ 

\/ 

/\ 

I        I 

I 


til 


(ii 


and  raeltiog  at  179  an  1  20;  I  respectively.  Both  pro- 
ducts, more  especially  the  one  with  higher  melting  point, 
inverted  by  the  action  of  oxidising  agents  (Fe.Cl6,  ltrl 
in  alcoholic  or  benzene  solution,  into  salts  of  dimethyl- 
phenazoxouium  for  example,  the  bromide  — 


/\   •  K      /\ 


H3C. 


\/ 


0  . 

Br 


\/ 


eir 


If  the  oxidation  with  bromine  be  performed  in  presence 
of  picric  a.'id.  the  resulting  stable  picrate  has  the  formula — 


H:,c-  \/  ■  ?• 


/\ 


o.ClKXO;), 

and  separati  s  as  a  reddish-violet  crystalline  powder  almost 
insoluble  in  cold  alcohol.  The  bromide  forms  a  violet 
crystalline  powder  soluble  in  water  to  a  reddish-violet 
solution.  It  dissolves  with  a  bluish-violet  colour  in  concen- 
trated sulphuric  acid,  which  only  becomes  slightly  redder  on 
dilution  with  water,  and  hence  there  only  exists  one  series 
of  salts.  The  picrate  of  phennzoxonkim  from  the  simplest 
phenoxazin  is  very  unstable,  and  separates  as  a  brick-red 
powder  having  the  formula — 


/\ 


X 


I         I 


Picryl 

P,\    treatment,  more  especially  in  a  nascent   state,  with 
different  amines,  the  hydrogen   atoms   para  to  the  trivalent 
Ten  ate  readily  substituted,  yielding  for  example — 


/\ 


N 


'  ' 


/\ 


II  ,0,1  IX 


\y  ■  ■  ■ \/ 
ci 

H  .  ./\ 
CI 


and 


XHC.II. 


the   ti:  >'   being  a  magenta  and  the  second  a  greenish-blue 
dye-tuff  similar  to  Capri  Blue. — T.  A.  I.. 

Erica   Pink  ;  Note  on  .     E.  Knecht,     ,T.  Soc.  Dyers 

and  Colourists,  1901,  17,  [6],  151. 

Tiik  dye-tuff  known   as   Erica  Ii  i-   obtained  by  combining 
otised  dehydrothiometaxylidine  with  o-naphthol-e-disul- 
phoi  j-ilon  acid).     The  shade-    produced  with  it 

are  pure   and  comparatively  f'a-t  to   light,  but   possess,  in 
common  with  all  the  direct  cotton  colours,  the  disadvanl 
of  1,  that  for  coloured   figured  goods  of  high 


quality  Erica  Pink   i-  not  available.     The   fastest  colour  f( 
such  purposes  is  a  good  Turkey  pink,  and  tins  is  :, 
for   headings   in    cotton   and   linen    goods    which    have  i 
undergo  the  bleaching  process.     Even  Turkey  pink,  lm,. 
ever,  is  not  absolutely  fast  and  sometimes  nearly  di- 
if  the  bleaching  be  not  carefully  carried  out. 

With  the  object  of  obtaining  a  very  fast  pink,  the  auth. 
attempted  to  produce  an  uusnlphonated  Erica  on  the  Bbi 
The  groat  difficulty  was  the  insolubility  of  the  dehydt 
but  this  was  overcome    by  dissolving   in   spirit  and  pourii 
into    water,    when   a    milky  liquid  results.     The  cotton 
turned  in   this  lor   some   time  in   the  cold,  after  wl 
temperature  is  raised  to  the  boil  and  kept  at  the  boi 
hour.     Diazotised,  developed  with  0-naphthol,  and  clean 
in  a  boiling  soap  bath,  a  pink   results,  which,  though  i 
equalling    Erica   15   in   brilliancy,  is  brighter  than 
piuk.     The  colour  does  not  bleed  nor  lose  in  siren" 
boiled   with   water   or   alkali,    nor  when    put   through   i 
ordinary  bleaching  proc--. 

Unfortunately,  however,  the  colour  is  extremely  fugiti 
to  light,  and  for  that  reason  would  not  find  practical  applii 
tion.     It  is  theoretically  interesting  as  showing  the 
the  sulpho  group-  on  the  fastness  to  light  of  this  p 
class  of  colour. — R.  Ii.  Ii. 

Constitution  of  Indigo-Carmine.     D.   Vorlander  and  1 
Schubart.     Her.  1901,  34,  [a],  I860— 

Im'Ioo  Carmine,  the  disulphonic  acid  of  indigo,  con 
sulphonic  groups  in  the  para  position  relatively  to  tl 
radicles,  and  has  the  following  constitution  : — 

Cl »  _  /\  - 


SO,H—  A-co, 

>C: 

I  vn/ 


\XH- 


\/ 


It  has   been   svntheticallv  prepared  from  aminol 
sulphonic   acid    (Crl3  :  NIL,":   St  l3II  =  1:2:  .,  ,  .     this    - 
stance,    when    heated    with    an    alkali    chloi 
converted    into    the    corresponding    glycocoll    derival 
S03H.CcH3(CH;)XH.CII.;.COdI,     vshich     on    o: 
yields  the  carboxy  acid — 

•s". II. (  Jl.c  0OH).Xn.CH2.COiH. 

The  intermediate   indoxyl   derivative,  produced  bj 
the  carboxylic  acid  with  acetic  anhydride  and  sodium 
is  readily  convened  by  a   dilute  solution  ofcaosl 
into  indigo  disulphonic   acid,   the   dyestuff  being 
down   as   a  flocculent   blue   precipitate  on  til 
common  salt.     The  absorption   spectrum  of  the  syt 
product   corre-porjds  exactly  with  that  of  Indigo  I 
and  both  dyestuffs  yield  sparingly  soluble  barium  and 
salts.     The  product,  obtained  by  performing  a  similar  si 
of   experiments   on     1:2:  4-aminotoluene    sulphonic 
ill:  XIL:S03H  =  1:2:  4).  differs  markedl 
<  arniine  ;  its  solution  cuts  off  the  greater  portion  ol 
end  of  the  spectrum  and  gives  no  precipitates  with  • 
of  lead  or  barium    salt-.     Basic  lead  acetate  gives 
tates  with  both  the  i-omeric  dyestuffs,  but  that 
from  the  1:2:4  acid  is  soluble  in  excess  of  the  n  » 

— C.T. 

Indoxyl  and   Indoxylic    Acid;  Acyl  Derivat 

D.    Vorliinder  and    I?.   Dreschcr.     Her.   1901,  34, 

1SS4— 1860. 

The    acyl    monoacetylindoxylates    are    prep 
heating  the  dry  ethereal  salt   with   acetic   anhydn 
shaking  its  alkaline  solution  with  the  same  rea 
derivatives   are  insoluble  in  solutions  of  thi 
and  do  not  develop  colorations  with  ferric  chloride; 
may    accordingly   have    one    or    other  of    the 
constitutions — 

-XII- 
i    II,  /  XC  or 

\  C(OAc)  r 

-XAc 
(    H   /  >CH.COjR 

\  CO  ' 
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10  formation  of  th.-  compounds  in  alkaline  solutions 
first    formula,   whilst   the  non-formation    ol 

lerivatives  is  evidence  iu  favour  of  the  secoud. 
aeetylindoxylates   are  obtaiued  by    boiling    the   mou- 
1    derivatives    with    acetic    anhydride    and 
ite  j  they   have,    in  all   probabi  ity,  the  configuration 

by  the  formula— 


I    H 


,N(OO.CH  - 


I  i.COCH, 


tlhgl  acrtylindoji/lalt    melts    al    143  — 114°,  and   the 
ester  at  136   ;  they    crystallise    in    needle-.     M 
tkgldiacetylindojrylates  melt,  respectively,  at  S3  — Si 

thyl  indoxylate  yield-  a  benzoyl  derivative,  melting  at 
;  the  etln  fester  giving  rise  ton  benzoyl  derivative  ind 
naharbimide,  melting,  respectively,  at  16:4  and  1ST  — 

Indoxvlie  acid,  when  dissolved  in  alkaline  solutions, 
acyl  derivatives  when  treated  with  acetic 
ropionic  anhydiide  or  benzoic  chloride,  and  since 
r these  conditions  phenylglyciue  carbonic  acid  is  known 
ire  rise  to  .V  acyl  compound-',  it  is  highly  probable 
the  mono-acyl  indoxvlie  acids  obtained  correspond  in 
•ure  with  the  second  formula  proposed  for  the  mono- 
indozylates,  the  acyl  group  attaching  itself  to  the 
■•  nitrogen  atom 

■ttylindoxylic  acid  melts  at  175",  develops  a  red 
.ition  with  ferric  chloride,  and  is  not  acted  on  by 
-  Mid  ;  the  corresponding  propionyl-  and  benzoyl- 
,:!\es  melt  respectively  at  163  and  196  .  These 
icjl  esters  may  also  he  prepared  by  treating  dry 
wlie  acid   with   the   appropriate  reagent,  although  at 

temperatures  the  acid  loses  carbon  dioxide,  when 
ed  with  aeetie  anhydride  or  chloride,  yielding  a 
■tylindoxyl,  melting  at  S2\ 

;.>\yl,  produced  when  indoxvlie  acid  is  heated  at  120°, 
liled  with  water,  is  partly  decomposed  under  these 
itions,  yielding  a  tarry  product  ;  it  may,  however,  he 
Bed   in   a  crystalline  form   by  heating  the    acid  with 

(80  parts)  at  To  —80  . 
Acetylindoryl — 

.  XAc  . 
<H,<  >CH 


li  ed     on    dissolving    indoxyl     in    acetic 
dlises  in  needles,  aud  melts  at  ISO'. 
Acetylinde.rt/1 — 

XII— . 


anhvdride 


1  .11 


\ 


C(HAe')  ■ 


;CH 


X  C(OAc)  ' 


\ 


C-C 


/ 


XII- 
*C(OAc) 


"\ 
/ 


c,ii, 


/ 


^  C(OAc)  S 


^c-c' 


X- 


\ 


C\OAc)  / 


C„H, 


ned  by  treating  an  alkaline  solution  of  indoxyl  with 
:  anhydride  crystallises  in  leaflets,  and  melts  at  126. 
iiis;h  indoxyl  itself  develops  a  coloration  with  ferric 
de,  yet  both  its  acetyl  derivatives  give  a  negative  result 
»ent.  Uoth  acetyl  derivatives  can  he  converted 
liacetylindoxyl  whilst  only  the  O-derivative  yields  a 
o  compound,  this  product  crystallising  in  yellow 
-,  and  melting  at  S3  . 

these  experiments  are  repeated  on  Indigo  White,  it 

that  this  substance,   when  acetylated  either  alone 

the  pretence    if  aqueous    alkalis,   yields    the    same 

itive.     This   compound,  supposed   by  Lieber- 

md  Dickhutt  to   be  the  keto-fonn  of  iV-Diacetyl- 

White,    corresponds    with    O  diacetylindoxyl,    aud 

has  the  constitution— 


I  Itiou  product  diaeetylindigo,  produced  by  the 
icid,  corresponds  with  the  formula —  ' 


Tetracetylindigo  white  i-  obtained  bj  boiling  the  diaeetyl 
derivative  with  acetic  anhydride  ill  the  presence  of  sodium 
acetate. 

Dipropionyl-  and   dibenzoyl-indigo   white  melt   at    218 
and  210    respectively  ;  the   latter  when  oxidised  by  nitrous 
acid  yields  brow  nish-red  crystals,   probably    consisting   of 
dibenzoylindigo  (compare  Liebermann  aud  Dickhutt,  this 
Journal,  1892,  420).— G.  T.  M. 

Anthranilic  Acid ;  Action   of  Formaldehyde  and  Nascent 

Hydrocyo         I     Ion .     E.  Kohner.    J.  prakt.  Chem. 

1901,  63,  [9  and  10],  392—404. 

AvrintAXii.iNnvcinoxiTKM.r.,  IIOoC.C',,11, .  N  III  II  <  N,  i- 
obtained  by  treating  140  grms.  of  anthranilic  acid  and 
100  grins,  of  finely-powdered  potassium  cyanide  in  120  c.c. 
I  glacial  aeetie  acid  with  100  c.c.  of  commercial  formalde- 
hyde  at  low  temperature,  the  mass  subsequently  being 
vanned  for  half  au  hour  to  So  —90  C.  The  excess  of 
hydrocyanic  acid  then  escapes  and  a  brown  solution 
results,  which  solidities  to  a  yellowish  brown  mass.  After 
filtering  from  adherent  mother-liquor,  the  residue  is  dis- 
solved in  sodium  carbonate  solutiou  and  precipitated  with 
hydrochloric  acid,  giving  141*5  grms.  of  an  almost  colorless 
product,  melting  at  179°— ISO0  C.  On  crystallisation  from 
three  times  its  weight  of  96  per  cent,  alcohol,  it  forms 
yellowish  leaflets,  melting  at  I S 1  C.  The  substance  has 
no  basic  properties,  being  insoluble  even  in  concentrated 
hydrochloric  acid  ;  it  reddens  litmus  and  gives  salts  with 
liases.  The  dilute  aqueous  alcoholic  and  ethereal  solutions 
fluoresce  with  a  violet  colour.  On  boiling  with  caustic 
alkalis  it  is  decomposed,  giving  off  ammonia  and  yielding 
phenyl-glycin  carhoxylie  acid.  This  method  can  he  em- 
ployed for  determining  the  percentage  of  a  given  sample  of 
anthrauiliaoaeetonitrile.  If.  after  boiling  off  the  ammonia, 
the  melt  he  heated  for  two  hours  to  225°  C.,  out  of  contact 
with  air,  a  yellowish-red  melt  is  obtained,  which,  after 
dissolving  in  water,  gives  Indigo  when  air  is  blown  through 
the  solution.  The  methyl  ester  is  best  obtained  by  means 
of  dimethyl  sulphate  in  methyl  alcoholic  solution,  and 
forms  yellowish-grey  matted  needles,  melting  at  106  ■  5°  C. 
Attempts  to  obtain  an  inner  condensation  product  from 
the  ester  in  ethereal  or  benzene  solution  did  not  produce 
the  desired  cyanindoxyl  or  indoxyl  derivatives.  By  heating 
the  methyl  ester  in  an  oil  bath  to  150'  C.  for  six  hours  with 
fu-ed  sodium  acetate  and  acetic  anhydride,  it  is  converted 
into  an  acetyl  derivative,  which  separates  from  benzene- 
petroleum  spirit  as  an  od  solidifying  to  colorless  crystals, 
melting  at  S3  C.  The  ester,  by  the  action  of  bromine  in 
chloroform  solution,  yields  a  monobromo  derivative,  melting 
at  142'  O,  whilst  anthranilinoacetonitrile  itself  also  gives  a 
monobromo  derivative,  melting  at  212  ('..and  separating 
from  chloroform  in  colorless  plates.  An  unstable  nitroso 
product  is  obtaiued  from  the  nitrile  by  the  action  of  nitrous 
acid.  It  forms  a  yellowish-white  powder,  melting  at  1 143  C, 
but  could  not  be  converted  by  reduction  with  stannous 
chloride  into  a  hydrazine  derivative. — T.  A.  L. 

Indigo;   Conversion   of  Anthranilic  Acid  Derivatives  into 

.     H.  Eidmann.     J.  prakt.  Chem.  1901,  63,   [9  and 

10],  385— 391. 

I  mi:  author  describes  condensation  products  from  anthr- 
auilie-methyl  ester  and  formic  ester  aud  formaldehyde  and 
certain  reactions  of  these  substances.  By  condensing 
formic  ethyl  ester  with  anthramlic  methyl  ester  in  presence 
of  sodium  at  the  ordinary  temperature,  and  finally  co- 
hobating  the  mixture  on  the  water  bath  for  half  an  hour, 
there  is  obtained  o-aminobenzoyl  formic  ethyl  ester, 
II ..X.C',;H4.CO.CO;C2H5,  which  forms  colorless  needles 
melting  at  495  C,  soluble  in  concentrated  hydrochloric 
acid,  from  which  solution  it  is  precipitated  unchanged  by- 
adding  water.  It  gives,  on  hydrolysis,  anthranilic  acid 
melting  at  142'  C.  The  condensation  product  from 
anthranilic  methyl  ester  and  formaldehyde  iu  presence 
of    sodium,   yields    methylene    anthranilic     methyl    ester 

II  i  X.t'.H4.CO.,CH3,  the  yield  from  25  c.c.  of  fused 
c-ter  be'ug  26  grms.  The  product  separates  from  chloro- 
form in  colourless  crystals  melting  at  116-5°  C.  Hydro- 
bromic  acid  forms  au  unstable  addition  product,  whilst 
bromine  iu  chloroform  solution  gives  a  dibromide  melting 
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rat  1  ~  l    C.  to  a  violet  solution,  which  gives  off  I 

qnantitio  oi  carbon  ..  be  dyestnfl  thereby  formed 

luble   iu   alcohol   and   hot    water,  and   gives   reddish- 

-      h  -    on   wool.      Hydrochloric    acid    turns    the 

product  yellowish-brown,  becoming  raspberry-red  on  di'.u- 

The  product  is  most  probably  an  acridine  derivative. 

The   re-action     between    methylene    anthranilic   ester   and 

hydrocyanic  acid  did  not  proceed  smoothly,  but  condensation 

takes  place    when    formaldehyde   and  nascent   hydrocyanic 

acid  act  on  anthranilic  acid  (see  preceding  abstract).     The 

author  finds  further  that  those  derivatives  of  anthrauilino- 

i',.MI.CH..CN.   in   which   the  car- 

boxyl  hydrogen  is  replaced  by  alkyl  and  the  imino  hydrogen 

bv  an   acid   radicle,   rea  lily   yield   Indigo  when   fused   with 

a    relative]  quantity   of    caustic    soda    and    at    a 

tem]>erature    .';Or — 70     C.     lower    than     is    required    with 

phenylglycin   carboxylic   acid.      Using  naphthalene   a~   a 

diluent    he  obtains  from   1   grm.    of  aeetanthranilinoaceto- 

nitrile  methyl   est  r,  I  -2J  gtm.   of  pure   Indigo,  or  4S  per 

cent,  of  the  theoretical  amount. — T.  A.  L. 

Indigo ;    Manufacture   of  ,  from    SS'aphthaleiie.       H. 

Levinstein.     ,1.  Soc.  Dyers  and  Colourists,  1901,17,  [6]. 
138—142. 

In  the  present  competition  between  natural  and  artificial 
Indigo,  one  of  the  chief  difficulties  against  which  the 
planters  have  to  contend  is  their  ignorance  of  the  cost  price 
of  artificial  Indigo  (this  Journal,  1901,  353).  This  chiefly 
depends  on  (1)  the  price  of  the  raw  materials,  and  (2)  the 
yield  of  colour  obtained  from  these.  The  first  of  these 
items    is    I  Mined   from   the  market    price   lists ; 

with  regard  to  the  second,  the  author  furnishes  more 
complete  details  of  the  manufacture  than  those  already 
published  (this  Journal,  1901,  239,  554,  &c),  in  order  that 
a  chemist  may,  by  repeating  the  operations  in  his  laboratory, 
directly  determine  the  yields  obtained  and  deduce  from  these 
the  actual  cost  of  production. 

The  first  step  in  the  process  is  the  conversion  of  naphtha- 
lene into  phthalic  acid.  Naphthalene  is  dissolved  in  fuming 
sulphuric  acid  and  the  solution  distilled  in  the  presence  of 
mercurous  sulphate.  The  solution  of  naphthalene  contains 
1  part  of  naphthalene  in  13 — 14  parts  of  fuming  sulphuric 
acid  (5 — 6  per  cent,  anhydride)  and  is  kept  in  a  large 
elevated  reservoir.  From  this  it  can  be  transferred  to  a 
small  pan  holdiDg  22  litres,  which  serves  to  measure  it,  and 
the  solution  is  then  conducted  into  a  flat  cast-iron  distillation 
pan. 

(a)  Coating  of  the  Pan. — Before  the  distillation  the  pan 
is  coated  with  the  mercury  preparation,  by  charging  it  with 
12n  pan>  of  sulphuric  acid  (86*6  per  cent.)  and  4  parts  of 
mercury,  and  then    i  hours   distilling  over  the 

excess  of  sulphuric  and  sulphurous  acid-. 

(6.)  Distillation. — The  temperature  is  slightly  lowered 
and  the  contents  of  the  measuring  vessel  are  run  into  the 
distillation  pan.  The  heating  is  so  regulated  that  all  distils 
over  in  15 — 17  minutes.  A  fresh  portion  is  then  run  in, 
and  this  process  is  carried  on  until  the  pans  no  longer  work 
owing  to  the  accumulation  of  carbon  ou  the  inside. 

(c. )  Treatment  of  the  Distillate. — This  consists  of  two 
parts  : — (1)  The  gaseous  distillate,  which  is  composed  of 
sulphurous  acil.  This  is  passed  through  the  condensing 
apparatus,  drawn  off  to  the  absorbers,  anil  reconverted  into 
.ulphuric  anhydride  by  the  contact  process.  (2.)  The 
liquid  portion,  consisting  of  sulphuric  acid  and  phthalic 
anhydride.  The  two  are  separated  by  means  of  a  hydro- 
tor,  the  sulphuric  acid  is  recovered,  and  the  phthalic 
anhydride  is  well  washed,  and  then  dried  iu  the  stoves.  It 
bsequently  obtained  in  a  state  of  purity  by  redistillatiou 
from  an  iron  cylinder  with  a  wide  escape  pipe  at  the  top, 
which  serves  as  a  receiver,  whence  the  molten  distillate  is 
run  into  suitable  flat  tins,  cooled  with  water,  and  there 
solidified. 

Phthalitt.iih  from  Phthalic  Anhydride. — 650  parts  of 
phthalic  anhydride  are  melted  in  a  cast-iron  boiler  hi 

dually  brought  to   140°  C.  iu  the  coarse  at 

e  temperature  is  then  raised  gradually  to 

hours,  and  at  the  end  of  this  period  it  is 

Gaseous    ammonia   is   admitted   from 

7" — 75  parts  of  gas  are  allowed  to 


cuter.     The  current  of  gas  can   be  observed  and   : 
by  causing  it  to  pass  through  two  \\"ooll"s  bottles  h 
with  water.     The  whole  operation  lasts  18  hours.     The  ; 
is  run  into  a  pan   and   cooled,  then  broken  up  and 
and  directly  used  for   the   preparation  of  anthran: 
In  this  process   500  parts  of  phthalimide  ar 
the  Cold  iu  a   solution   containing  1  I  1  parts  of  chlorine,    > 
parts  of  caustic  soda  at  40°  I!.,  and  140  parts  of  water. 

The  solution   is  filtered,  and  then   blown   into  a  \ 
raining  an  agitator,  and    saturated   with    sulphur.. 
Anthranilic   acid   separates  on   the   addition 
patts  of  hydrochloric  acid. 

Preparation   of  Phtnylglycocoll-o-Carboxylic  A.  I 
a   lead-lined  tub   provided  with  a   wooden   agitator,  I, It 
part,    of    anthranilic    acid   are    dissolved   in    800  j^HI 
caustic  soda  of  4t>    15.      The  solution   is  thoroughly  co  ; 
by  adding  about  $00  parts  of  ice,  and   then   t">65  pin   t 
chloracetic  acid  dissolved  in  about  50  parts  of  w.i 
added.     The  mixture  is  stirred  for  about  five  horn- 
kept  alkaline  during  this  period  by  the  further  addi 
900  parts  of  caustic  soda.     The   viscous  dark  mas- 
on tins   at    50     C.   until   it  becomes  hard  and   ap 
crystalline.     It  is   then  finely  ground,  treated  with  w  r, 
and  dried   in    a   hydro-extractor.     The   residue  Co 
phenyl-glyeocoll-o-carboxylic  acid  ;  the  filtrate  com 
changed  anthranilic  acid,  which  is  precipitated  by  mean  A 
35  per  cent,  sulphuric  acid. 

Indigo    Melt. —  60—65    parts    of    phenylglvcoc  •: 
boxylic   acid  are  ground  in  a  ball  mill  will 
powdered  caustic  soda.     Air  is  rigorously  exclude  . 
the  grinding   and    subsequent   processes.      The   p 
substance  falls   into   a  receiver,  whence   it   is  cinv- 
so-called  "  pockets  "   made   of  ordinary  sheet-iron 
capacity  is    15 — 18  kilos.      They  are   tilled  compter 
then  transferred   to  a  special  furnace,  which   is  real  t 
large  oil   bath   provided  with  a  stirrer,  and  heate<l 
so  that  a  very  constant  temperature  can  be  maintain 
furnace  is  designed   to  hold  10  pockets  :  rhe 
raised  to  260"  C,  and  the  pockets,  with  closed  vah 
introduced.      The  whole  surface   of    the   furnace 
covered  by  an   iron  door.     The   temperature  is  mail 
for  2 ;  hours,  the  pockets  are  then  removed  and  all 
cool.       The  contents  of  a    large  number   of  poc1 
washed  out  into  a  large  iron  tank,  and  heated  whl 
to  lloc  C  whilst  air  is  at  the  same  time  blown  iu. 
now  begins   to  separate,  and,  after  cooling,  the  dj 
filtered  from   the  liquid  in  a  press.     The  filtrate  c 
large  amount  of  anthranilic  acid  which  is  regained. 

The   dyestuff  obtained,  is  either  ground  up  wit't. 
to  a  20  per  cent,  paste  with  the  addition  of  a  littli 
or  it   is   dried,   ground,   and   mixed.      In   the  latte 
23  parts  of  good  colour  are  ground   up  with  two 
inferior  colour  obtained  from  the  recovered  anthra: 

— i; 

Indigo;  Determination  of  the  Value  of ;  na- 
tion of  Indigo  White  by  O-rygen.  W.  Man 
J.  Herzog. 

See  under  XXIII.,  page  841. 

PATENTS. 

Indigo;     Process  for   the    Reduction   of    . 

Thompson,    Liverpool.      From    The   Cheru; 

Opladen  vormals   Gebr.  Flick,  Ges.  m.  b.   I 

Cologne,  Germany.     Eng.  Pat.  10,833,  May 
The  reduction  of  indigo  by  means  of  finely  d 
(zinc.tiD,  iron),  and  ammonia  is  attended  by  gr. 
of  heat  whereby  a  portion  of  the  indigo  is  dec 
yield  of  indigo    white  being  correspondingly 
order  to  prevent  this,  the  patentees  effect  the  reductio  ii 
temperature  below  5    C.  either  by  adding  ice  or  b* 
the   reducing   vat   externally.      A    double-walled    c   ' 
vessel   provided  with  an  agitator,  is  charged  with  1' 
ol    pure   Indigo   and    4—5    kilos,  of   zin 
thoroughly  mixed.    After  cooling  below  5°  C,  about : 
of  ammoiiia  liquor  (25  per  cent.)  are  gradually  ad'l< 
constant  agitation,  the  temperature  being  main 

i        The  reduction  is  complete  in  about  two  h 
a  soluble  paste  of  indigo  white.—  T.  A.  L. 


f.  19010 
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^AtHylglycocoll-o-carboxylic  Acid  [Indigo]  ;   Man  , 

Inn    of   .      P.    Willcox,    London.      From    The 

digohe   Anilin-    mid    Soda-Fabrik,   Ludwigshafen-on- 
[ermany.     Eng.  L';it.  16,565,  Sept.  17,  1900. 

^  rTLPHKNYLGLYLOCOLL-o- OAKDOXYLic  acid  has  been 
pi  ired  hitherto  bv  the  oxidation  of  acetyl-o-tolylglv- 
ld  I;   Vorlander   obtained  a    brown   amorphous    product 

ipiing    to    acctylate    the   acid    by   means    of   acetic 
•hloride  1  Her.  33,  566).      The  patenter 
■•  manufacture  oi  the  acetyl  compound  bv  tri 
is  solution  of  a  salt  of  phonvlglycocoll-o-carboxylir 
etie  anhydride,  alone  or   in    the  presence  of   a 
h   can   act    as   an    alkali    (sodium    acetate).      Tin- 
is     performed    with     cooling,    and    the     acetyl 
imd  precipitated  by  sulphuric  acid. — A.  C.  YV. 


zo  Colouring   Mailers   [Red,   Brown,    Violet,  Blue]  ; 

ifactttre  and  Production  of  New .     .1    V. 

hnson,  London.  From  The  Badisehe  Anilin  und  Soda 
brik,  LudwigshalVu,  Germany.  Eng.  Pat.  14,830. 
ig.  18,  1900. 

to    Ger.    Fat.    74.111    (lapsed),  amino-phenol 

nac  acid  III.  i-   obtained  by  sulphouating  m-ainino- 

M  sulphonic  acid  and  fusing  the  resulting  disulphonic 

■istic  alkali.     The  patentees  find  that  this  acid 

valuable   middle   component   in   the    manufacture   of 

m  dyestuffs  giving  red,  reddish-brown,  and 

sb-Tiolet   shades    on   wool   which   on   treatment   with 

ilk  acid  are  changed  to  violet,  blue,  or  greenish-blue. 

ifj  shades  these  are  almost  black  and  sufficiently  fast 

'I  practical   purposes    to    washing,   milling,  and  "soap. 

oth  the  fastness  to  light  is  good  and  the  blue  shades 

<r  the  same  by  da)  light   as   by    artificial  light.     For 

diazo  compound   from   44"5   kilos,   of   1.4'- 

:  -vlumine  sulphonic   acid  is  mixed  with  a  solution  of 

t  40  kilos,  of  aminophenol  sulphonic  acid   III.,  and 

crystallised    sodium  acetate   in   400  litres  of 

The  amino-azo   compound    formed    is    diazotised 

lag  138  kilos,  of  hydrochloric  acid    (30  per    cent. 

ind  a  solution  of  14  kilos,  of  sodium 

The  diazo  solution  so  formed  is  run  into  a  solution 

'4  kilos,  of  the  sodium  salt  of  2.3.3'-naphthol  disul- 

icacid  aud  H)G  kilos,  of  calcined  soda  in  1,400  lilies  of 

The   solution   is   kept   cool    by    means   of    about 

I   ice,  and  when  the  combination  is  complete, 

yettaff  is  filter-pressed  and  dried,  and    if  necessary 

[^dissolving  and  reprecipitating. — T.  A.  L. 

"■Jonring  Matters  [  Red,  Orange'],  and  0/ Intermediate 
oducts  for  use  therein;  Improvements  'm  the  Manu- 

tareor  Production  of .     H.  E.  Newton,  London. 

ini  the  Farbenfabriken  vorm.  F.  Bayer  and  Co., 
erfeld,  Germany.     Eng.  Pat.  12,899,  July  17,  1900. 

tion  1-   supplementary  to  Eng.    Pat.  3615   of 

(this  Journal,  1901,   117).     The   patentees  now  find 

OCT  can  obtain  mixed  urea  and  thio-urea  compounds 

nam  amino-naphthol  derivatives  having  the  general 

■  h.MI.I.  X.N11 1;',   where  X  represents  oxvgen  or 

-.  and  K    and   K'   different  radicles  of  a   naphthol 

'lithol  derivative,  by  condensing  two  different  amino- 

hote  or  their  derivatives    (having  free  ortho    or   peri 

s)  by  means   of  phosgene,  thiophosgene  or  carbon 

inpounds  so  obtained  combine  with   one 

'molecular  proportions  of  a  diazo  compound  yielding 

to  a«o  dyestuffs  for  unmordanted  cotton  fast  "to  acid's 

I  Sht     Dyestuffs  belonging  to  the  same  series  are  also 

ft  combining  a  diazo  compound  with  a  suitable 

'naphthol    derivative     in    an    alkaline   solution,    and 

utly  condensing  two  molecular  proportions  of  the 

so  obtained  by  means  of  phosgene,  thiophosgene, 

boo  bisulphide.— T.  A.  L. 

"ffs    [Violet,    Blue];     Production    of .      R.    B. 

Word,  L  pper  Norwood.  From  L.  Cassella  and  Co., 
wort-on-AIaine,  Germany.    Eng.  Pat.  14,220,  Aug.  8, 

violet  or  reddish  blue  dyestuffs  for   mordanted  wool 
"on  very  fast   to    milling   and  light  are  obtained 


[ding    to    this    specification    by    condensing   alkylated 
benzoyl  benzoic  acids  with  pyrogallol,  gallic 

acid,  tannin  or  gallumie  arid.  I  ,„■  example,  28*5  kilos, 
of  diniethylaniiiiohydroxyhen/ovl  benzoic  arid  are  dis- 
solved at  about  '.hi  C.  in  120  kilos.  01  sulphuric  acid 
(66°  B.)  aud  80  kilos,  of   water.     Thi  ire  is  then 

raised  to  100  C,  and  whilst  maintaining  it,  15  kilos,  of 
pyrogallol  are  gradually  added.  Inabout  I— :>  hours  the  melt 
is  dissolved  in  200  litres  of  hot  water,  and  on  cooling,  the 
dyestufi  separates  in  small  crystals,  it  is  somewhat 
sparingly  soluble  in  eold  water,  but  dissolves  easilj  with  a 
red  colour  in  dilute  acetic  acid.  Sodium  carbonate  or 
oda  lye  dissolve  it  with  a  bluish  violet  colour,  and  the 
product  also  elves  this  shade  on  chrome  mordanted  wool. 

— T.  A.  L. 

Disazo  Colouring  Mailers  [Red,   Violet]  ;  Lapis,  relating 

to  the  Manufacture  of  .      II.   ii.   Lake,  London. 

From    K.    Oehler,  Offenbach-on-Main,   Germany.     Kn« 
Pat.  14,725,  Aug.  1G,  1900. 

The  intermediate    compound  from    tetrazotised    benzidine, 
tolidine  or  dianisidine  and  a  hydroxy-carboxvlic  acid  of  the 
benzene  or  naphthalene  series  is  combined  with  an  acetyl- 
amino  naphthol  sulphonic  acid,  particularly  valuable  products 
being  obtained  from   2.4'.2'-acetaminonaphthol  sulphonic 
For  instance,  the  tetrazo  compound  from  9  2  kill  s.  of 
benzidine  in  28-5  kilos,  of  hydrochloric  acid  (20°   I!.)   and 
1    litres  of   water  diazotised  at    5°  C.   with   7    kilos,   of 
dium   nitrite  in  50  litres  of  water,  is  run  into  an  ice-cold 
solution  of  9-5  kilos,  of  /3-oxynaphthoic  acid(m.  pt.  216"  C.) 
and  24  kilos,  of  sodium  carbonate  in   400  litres  of  water. 
The   intermediate  compound  so  obtained  is   treated  with  a 
solution   of   14-8   kilos,  of  2.4'.2'-acetaminonaphthol  sul- 
phonic  acid,  the   whole  allowed  to   stand  24   hours,  slowly 
heated  to  80'—  90°  C,   and  th  -  dyestuff  finally  salted   out, 
sed  and  dried.     The  product  so  formed  dyes   unmor- 
danted cotton  violet  shades  very  fast  to  washing  and  light. 

— T.  A.  L. 

Disazo  Colouring  Matters  ;  Impts.  relating  to  the  Manu- 
facture of .     H.  H.  Lake,  London.     From  K.  Oehler, 

Offenbach-on-ilain,  Germany.    Eng.  Pat.  10,277,  May  17, 
1901. 

This  specification  is  supplementary  to  Eng.  Pat.  14,725  of 
1900  (see  above),  the  patentee  having  found  that  in  the 
process  then-  described,  the  2 .4'.2'-aeetaminonaphthol 
-ulphonie  acid  maybe  replaced  by  the  corresponding  benzoyl 
derivative,  the   resulting  dyestuffs  giving  biii  bluer 

shades.  The  process  for  obtaining  them  is  essentially  the 
same  as  that  already  described. — T.  A.  L. 

Indophenolthiosulphonates  from  Sulphurised  Indopheuols 
and  of  Corresponding  Sulphurised  Compounds;  Manu- 
facture of .    O.  Imray,  London.    From  The  Society 

of    Chemical   Industry,   Basle,    Switzerland.     Entr.    pat. 
5168,  March  11,  1901." 


nitroaminohydroxydiphenylamine  and  the  dyestuffs  known 
as  Eclipse  Black,  Pyrogene  Black,  Katigene  and  the  like, 
may  be  converted  into  indophenolthiosulphonates  bv  sul- 
phurous acid,  normal  sulphites,  bisulphites,  or  substances 
which  yield  these  agents.  The  aqueous  solutions  of  the  new 
indophenolthiosulphonates  do  not  dye  unmordanted  cotton, 
but  acquire  this  property  after  treatment  with  reducing 
agents,  when  the  thiosulphonates  are  converted  into  the 
corresponding  sulphydrates,  sulphides  or  disnlphides.  For 
the  production  of  sulphurised  indophenol,  10  kilos,  of  dry 
pure  indophenol  are  melted  in  an  autoclave  with  20  kilos,  of 
sodium  sulphide  and  8  kilos,  of  sulphur.  The  temperature 
is  then  raised  to  140' — 160°  C,  until  a  sample  no  longer 
dissolves  when  boiled  with  hydrochloric  acid.  I.:  order  to 
convert  the  product  into  a  thiosulphonate,  10  kilos,  of  it  are 
boiled  in  solution  or  in  a  finely  divided  state  with  10 — 30 
litres  of  a  solution  of  an  alkaline  bisulphite  (30  3  percent.) 
and  about  20  litres  of  water,  until  a  complete  solution  is 
obtained.     The  new  product  is  then  salted  out  or  ihe  solu- 
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tiou  is  evaporated  to  dryness.      The  tbiosuVphonates   dye 

unuior.ianted  cotton  from  au  alkaline  bath  containing  a 
suitable  reducing  agent,  Boch  as  glucose,  dextrin  or  the 
like,  giving  greenish  and  reddish  blues  to  Marks.  The  tints 
may  be  oxidised  to  purer  blues  on  the  fibre  or  may  be 
darkened  by  chromium  mordants. — T.  A.  L. 


Y.-TEXTILES:  COTTON,  WOOL,  SILK,  Etc. 

Stunner-proofing  of  Textile  Fabrics.     CO.  Weber.     J.  Soc. 
Dyers  and  Colonrists,  1901,17,  [6],  147—149. 

Tub  proces  r-proofing  consists  in  rendering  fabrics 

water-repellent,  by  coating  or  incrastating  the  threads  of 
the  fabrics  with  some  water-repellent  substance,  but  leaving 
the  pore?  unobstructed. 

The  processes  may  be  divided  into  two  classes.  In  the 
first  the  fibre  is  impregnated  with  some  water-repellent 
hydrocarbon  or  wax.  In  the  second,  a  deposit  of  alumina, 
or  of  some  colloidal  aluminium  salt,  is  formed  on  the  fibre. 
The  "Cravenette"  process  is  a  type  of  the  first-named 
The  cloth  is  treated  with  a  dilute  solution  of  paraffin 
wax  or  similar  hydrocarbon  in  petroleum  spirit,  coal-tar 
naphtha,  or  benzene,  and  subsequently  pressed  between  hot 
plates.  The  water  is  now  no  longer  able  to  wet  the  fibre 
but  assumes  at  onee  the  spheroidal  form  on  coming  in 
contact  with  it. 

Common  to  all  processes  of  the  second  class  is  the 
attempt  to  deposit  upon  the  fibre  a  water-repellent  precipi- 
tate formed  in  situ.  For  this  purpose  are  employed 
alumina  or  a'umiuium  salts  or  insoluble  soaps  in  conjunction 
with  a  variety  of  indifferent  colloidal  precipitates.  The 
oldest  of  these  processes  consists  in  treating  the  cloth  with 
a  solution  of  aluminium  acetate,  passing  through  wriugiDg 
rollers,  and  drying  upon  a  tentering  machine.  Probably 
the  explanation  of  the  shower-proofing  effect  of  this  process 
is  that  on  the  tentering  machine,  the  aluminium  acetate  is 
decomposed  into  a  deposit  of  highly  basic  aluminium 
acetate  and  free  acetic  acid,  which  is  driven  off  with  the 
water.  A  very  great  improvement,  is  the  conversion  of 
the  aluminium  acetate  into  an  aluminium  soap,  preferably 
an  oleate.  This  is  carried  out  by  passing  the  cloth,  aTter 
padding  in  the  solution  of  aluminium  acetate  and  wring- 
ing through  a  soap  solution,  and  subsequently  washing  and 
drying.  An  even  better  result  is  obtained  by  drying  the 
cloth  after  padding,  and  passing  it  then  through  a  boiling 
soap  solution.  In  this  case,  before  the  cloth  enters  the  soap 
bath,  the  aluminium  salt  has  been  fixed  on  the  fibre  a>  au 
insoluble-  basic  salt  :  consequently  the  soap  bath  shows  no 
muddintss  owing  to  the  precipitation  of  aluminium  soap  in 
the  bath,  a  frequent  cause  of  stains  in  the  cloth.  Other 
aluminium  salts,  e.g.,  alum, aluminium  sulphate,  or  chloride, 
give  much  less  satisfactory  results  than  the  acetate,  since 
they  less  readily  form  basic  salts  in  aqueous  solution. 

A  further  variation  consists  in  forming  upon  the  fibre 
simultaneously  a  precipitate  of  the  basic  aluminium  soap 
and  of  some  other  insoluble  and  colloidal  aluminium  salt, 
such  as  the  silicate,  which  is  used  in  the  solution  with  the 
soap. 

Attempts  have  often  been  made  to  utilise  tannic  acid  for 

these  |  n  ei .  and  during  the  la6t  two  years  a  process  has 

come  into  prominence  which  possesses  several  advantages 
over  thus,  already  described.  This  is  commercially  known 
as  the  K.  A.  process,  and  consists  in  the  preparation  of  a 
3  per  cent,  solution  of  aluminium  acetate  by  the  interaction 
of  aluminium  sulphate  and  lead  acetate  in  equivalent 
quantities.  To  this  solution  a  concentrated  solution  of 
tannic  acid  i-  added,  until  a  permanent  precipitate  is  formed  ; 
the  actual  quantity  of  tannic  acid  required  being  very  small. 
The  Bolution  is  now  ready  for  use,  and  is  employed  by  pass- 
ing the  fabric  through  it,  squeezing  between  rollers,  and 
hiiskly  drj  ■  _•  on  a  suitable  machine.  To  obtain  the  best 
ric  should  be  damped  before  it  i-  treated. 
The  K. A.  process,  in  addition  to  its  cheapness  and  ease  of 
application,  has  the  further  advantage  of  being  much 
more  lasting  in  its  effect  than  any  of  the  other  processes 
named. 

1  rysta  I  substances  cannot  possibly  fulfil  the  condi- 
t:ous  required,  as  crystalloid  deposits  are  never  continuous. 


All  colloids,  as  a  cla^s,  vicld,  under  suitable  conditions, 
continuous  coatings  we  require,  and  there  are  great  po 
bilities  in  the  fact  that  colloids  with  basic  pr"; 
absolutely  insoluble  colloidal  precipitates  with  coll 
possessing  acid  properties.  The  K.A.  shower-proo 
process  may,  indeed,  be  looked  upon  as  an  application 
this  principle,  the  colloidal  aluminium  hydrate  and 
colloidal  tannic  acid  forming  an  insoluble,  water-repell 
colloidal  aluminium  tannate. 

It  should  also  be  remembered  that  colloids  combine 
a  number  of  crystalloids,  to  form  colloidal  precipitati 
fact  which  enormously  enlarges  the  range  of  substano 
be  drawn  upon  for  these  experiments. — It.  B.  B. 

Peat  Fibre  in  Germany.     Foreign  Office  Annual  Serii 
No.  2671. 

Mr.  Karl  Geic.e,  of  Diisseldorf,  has  produced 
capable  of  being  spun,  which  is   absorbent,  and  which 
be  bleached  and  dyed.     Geige  first  of  all  isolated  the  ii 
by  means  of  acids  and  alkalis,  the  result  being 
consisting  of  nearly  pure  cellulose.     This  woo 
elastic,  and  with  the  addition  of  cotton  or  sheep 
can  be  spun  into  fabrics.     It   possesses  the   quality  ol 
sorption.     The  felt  manufacturer  uses  it  in  the  produ 
of  peat-felt   hats.     If  the  inventor  is  successful  in  redi 
this  peat  yarn  to  a  still  finer  thread,  it  will  find  great 
in  hosiery  manufacture,  for  which,  as  it  is  a  bad  condi 
of  heat,  is  absorbent,  and  cheap,  it  is   ope. 
Geige  has  produced  not  only  dress. stuffs,  but   carpets 
other  such-like  goods  capable  of  being  bleached  and  i 
Peat-wadding  is  specially  valuable  for  sanitary  and  ret 
purposes,  keeping  wounds  clean  and  dry.     From  the  r< 
Geige  manufactures  paper,  which  will  take  a  light-cob 
dye.     The  strength  of  the  fibre  may  be  judged  by  tin 
that  it  can  be  used  for  transmission  bands. 

PATENT. 

Rubber-coated  Materials  and   Method  of  Preparing 
Treating   them.      E.    Edwards,    Middlesex.     From 
(ixvliu-Werke  Actienges..  Wittenberg,  Germany. 
Pat.  11,238,  May  31,  1901. 

A  textile  or  other  material   is  first  coated  by  means 
mixture  of  india-rubber,  loading,  and  colouring 
and  a  heavy  hydrocarbon,  and  is  then  dried  an 
in  the  usual   way.     The  material  is  then   passed  thro  i 
vessel  containing  a  heavy  hydrocarbon,  such  as  miner:  > 
tar-oil,  ozokerite,  or  paraffin,  heated  by  means  of  a  c 
a  water-jacket  to  about  70°  C. ;  in  this  way  the  india-t 
coating  is  caused  to  swell  and  the  pores  become  clos* 
that,  after  drying,  the   material  is   pliable  ami   soil   ' 
touch,  and  more  easy  to  disinfect  than  the  untreated  n  I 

— T.  H 


VI -DYEING,  CALICO  PRINTING,  PAIR 
STAINING,  AND  BLEACHING. 

Dyeing  Process;    Theory   of  the   .      I'.    I)./ 

Farber-Zeit.    1901,    12,     [10   and    11],    U9- 
165-167. 

The  author  reviews  the  various  theories  of  dyeing  so 
they  rest   on   an   experimental   basis.     The  older  chiK 
aud  mechanical  theories  have    been  supplemented  iu    - 
times  by   the  solid  solution  theory  of  Witt   i  I 
1890-91",  1  ;  this  Journal,  lsgi,  42),  the  osmotic  the 
the  substantive  dyeing  of  cotton  (Weber,  this  Journal,  19 
120),   and    Krafffs   theory   of   colloidal   precipitates 
1899,   32,    1608;    this  Journal,    1899,   7.'>7),  accord! 
which  the  colour  coats  the  fibre  as  oil  pigments  do  we 

Many   facts   urged  in  support  of  one  or  other  the* 
dj  an;    arc    wrongly    based    on    supposed    a 
chemical  processes,  e  g. 

(1)   It   is  stated   that   wool   removes   the  baa 
solution  of  a   basic   dyestuff  leaving  the  acid  in   so 
We   know,  however,    that  in  solution  the  fail 
sociated  into   acid  and  base,  and  the  wool  may  then  W 
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hue  only  without  having  been  the  cause  of  its  sepnra 
i  from  the  acid. 

Vignon   measured  the    heal    developed    when   fibres 
steeped   in   normal   solutions  of  acid   and   bases   (Bull. 
.,   [nd.   Mullionse,    1892,  5U3  ;  this  Journal,    1893,  351  I 
1  thus  exhibited  the  inertness  of  vegetable  fibres  com- 
th  animal  fibres;    but  there    is  no  evidence    that 
Is  really  heat  of  neutralisation,  nor  is  it  possible 
calculations  of  any  value  when  dealing  with  fibres 
molecular  weight  of  which  is  unknown. 
,)  \\  eber  considers  the  formation  of  colours  on  wool  as 
liemical   process  analogous  to  that  of  the  precipitation  of 
■stuff  solutions   by   an   acetic  acid    solution  of   albumin. 
ecipitates  may,  however,  depend    on  coagulation 
ii    which   retains    the   dyestuff   in   the 
■iitioo  as  that  in  which  it  exists  in  solution. 

eeped  in  acidified  sodium  nitrite  solution  can 

sequent!)'  be  dyed  with  phenols,  &c.     The  production 

■  lours   has  now  beeD  shown  to  be  independent  of 

bre.     (.This  Journal,  1901,  711.) 

'he  author  puts  forward  a  theory  of  dyeing  which  he 

ignates   the  "  new   chemical  theory "  intended  to  cover 

i  of  dyeing.     The  dyeing  process  always  takes 

ceintwo  stages,   viz. : — (1)  Absorption  of  the  dyestuff. 

Fixation  and  development  of  the  colour. 
Ibsorption. — The    dissolved  dyestuff    diffuses    from   the 
ition  into  the  fibre.     Xo  attraction  of  it  by  the  fibre  need 
postulated,  for  any  body  held   in  the  water  can  pass  by 
•   diffusion  into   the    fibre       Chemical    combination   of 
stuff  and  fibre  is  not  to  be  expected,  the  textile  fibres 
ig  inert    substances    and    undoubtedly    of    very    high 
leoular  weight.     They  are  also  colloidal  and  hygroscopic. 
tv  body  which   possesses  similar  absorbent    properties 
he  dyed  according  to  the  same  general  laws  ;  such  are 
bon,  coagulable  albumin,  and  certain  colloidal 
oxides.       These     substances    can    remove    from 
ition  those  dyestuffs  which  dye  textile  fibres  direct. 
\H  colloidal  substances  absorb  according  to  the  law — 
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re  C,  is  the  concentration  of  the  dyestuff  in  the  solution 
■r  dyeing,  C2  the  concentration  of  the   dyestuff  in  the 

a  constant,  and  v  a  constant  coefficient  which  may 
greater  or  less  than,  or  equal  to  unity, 
he  same  formula   may  be  mathematically  deduced  from 
known   laws   of   diffusion,  expressing   the   change   of 

ition  by  a  formula  representing  Fick's  law  as  given 
Vrn-t.  and  integrating  up  to  the  point  at  which  the 
ceutration  is  constant,  i.e.,  when  equilibrium  is  estab- 
ed  between  solvent  and  fibre. 

i  similar  law  is  known  to  hold  good  for  the  distribution 
a  substance  between  two  immiscible  solvents,  but  to 
uce  from  this  that  the  substance  absorbed  by  the  fibre 
listolved  in   it    would  lead  to   certain   absurdities   and 

tions  (Walker  and  Appleyard,  Trans.  Chem.  Soc. 
5,69,1334).  The  distribution  of  Picric  Acid  between 
et  and  silk,  for  example,  would  indicate  that  the 
ecolar  weight  of  this  dyestuff  in  water  is  2' 7  times  as 
il  as  in  silk  (since  the  coefficient  u  =    *  ).     The  author 

•■plain  this  and  similar  eases  by  saying  that  on 
iunl  of  the  change  of  the  force  resisting  absorption,  the 
live  amount  diffusing  into  the  fibre  diminishes  with 
easing  concentration,  and,  therefore,  in  order  that  the 
titration  in  the  colloid  (fibre)  should  increase  slightly, 
•    must   be   a   much   greater   relative   increase    in   the 

'ion  of  the  bath. 

nation. — The  dyestuff  which  has  passed  into  the  fibre 

illusion  must  now  be  fixed,  i.e.,  it  must  be  transformed 

an  insoluble  dye,  incapable  of  being  washed  out  again. 

ako  place  either  by  chemical  precipitation,  as 

I  Chrome  Yellow,    Indigo  'Blue,   &c,   or   by    colloidal 

imitation,  as  with  direct  or  substantive  dyestuffs.      The 

lions  of  many  dyestuffs,  and  solutions  of  colour  lakes 

s  are  colloidal,   and   the  precipitation   of    insoluble 

ndal  substances  from  them  is  accelerated  by  the  presence 

which,  by  virtue  of  its  structure,  exercises  a 

>n.     A-  a  rule  the  dyebath  is  not  exhausted  by 

i  colours,  but  if  the  dye  formed  bv  hydrolvsis   or  other 


chemical   change    is    very   insoluble,    the    equilibrium    is 
constantly  destroyed,  and  further  amounts  of  dyestuff  are 

taken  up  until  the  bath  is  exhausted. 

The  author  distinguishes  explicitly  between  dyestuff  and 

dye  on  the  fibre. 

Willi  the  -alts  known  as  acid  and  basic  dyestuffs,  th    dyes 

formed  are  the  free  colloidal   colour  acids   01  With 

the  direct  cotton  dyestuffs  of  high  molecular  weight  and 
pronounced  colloidal  character,  the  dyes  on  the  fibre  do  n  il 
differ  in  chemical  constitution  from  the  dyestuffs  in  solution. 
These  dyes  are  not  fast  to  washing,  since  the;,  are  readily 
transformed  back  to  the  soluble  condition.  I  lyes  which  arc 
last  to  washing  are  always  'produced  by  some 
alteration  of  the  dyestuff. 

The  virions  dyestuffs  can  be  divided  into  crystalline  and 
colloidal,  but  the  division  between  these  group-  i-  not  -harp. 
Picric  Acid,  for  example,  is  crystalline,  but  has  weak 
colloidal  properties,  it  dyes  wool  quickly,  hut  does  not  give 
a  fast  colour,  and  it  is  incapable  of  dyeing  vegetable  fibres. 
Magenta  is  colloidal,  but  not  sufficiently  so  to  be  capable  of 
<i\  eiug  cotton  direct. 

I  1 1 n y  substance  which  assists  the  colloidal  separation  (in- 
soluble) of  the  dye  is  a  useful  addition  to  the  dyebath.  For 
this  purpose  acids  are  often  added,  and  dyeing  seldom  takes 
place  in  an  alkaline  bath,  since  alkalis  tend  to  bring 
colloids  into  solution.  The  additions  to  the  dyebath  will 
of  course  affect  the  value  of  the  constants  IC  and  r  in  the 
d  stribution  equation,  and  the  determination  of  these 
constants  for  a  large  number  of  dyestuffs  would  be  of  great 
value  to  the  scientific  dyer,  and  would  enable  him  to  carry 
out  dyeing  experiments  with  the  certainty  of  successfully 
applying  their  results  iu  practice. — R.  B.  B. 

Alizarin  Ski/- Blue  and  its  application   in  Duma    Woollen 

Piece-Goods.        A.   Steinberg.     Leipziger   Tuber-    uud 

Zeugdr.  Zeit.  1901,  50,  [6],  221 — 222. 
This  is  a  new  dyestuff  in  many  respects  resembling 
Bayer  aud  Co.'s  Alizarin  Sapphirole  S.  K.  It  is  superior 
to  the  latter  in  fastness  to  light  and  purity  of  tone,  but 
inferior  in  level-dyeing  properties.  Pale  shades  may 
however  be  dyed  quite  evenly  by  entering  the  material  into 
a  cold  bath  only  moderately  acidified  and  shading  if  required 
with  Alizarin  Sapphirole. 

Colours  dyed  with  Alizarin  Sapphirole  are  rendered  faster 
to  milling,  though  not  absolutely  fast,  by  an  after-treatment 
with  bichromate,  and  the  shade  is  only  changed  by  the 
slight  added  tint  of  the  precipitated  chromium  oxide.  This 
colouring  matter  is  well  suited  for  topping  vat  indigo  blues 
for  military  uniforms  ;  for  this  purpose  dyeing  takes  place 
in  an  acid  bath  to  which  the  saddening  agent-,  preferably 
chromium  fluoride  and  oxalic  acid,  are  subsequently  added. 
It  is  also  a  useful  dyestuff  for  pale  and  medium  blue  shades 
on  piece  goods,  but  for  dirk  colours  it-  high  price  is 
prohibitive.  For  fashionable  colours,  where  great  fastness  to 
light  is  not  required,  Alizarin  Sapphirole  is  to  be  preferred, 
and  this  completes,  with  Chromotrope  2  R  and  Tartrazine, 
a  useful  triad  of  level-dyeing  dyestuffs,  of  which  the  yellow 
is  the  least  fast  to  light. 

Both  the  Sky  Blue  and  the  Sapphirole  are  destroyed  in  an 
alkaline  hydrosulphite  solution,  the  former  to  a  brownish- 
yellow,  the  latter  to  a  brick  red,  and  neither  colour  is 
restored  by  oxidation.  The  brick-red  substance  becomes 
yellow  on  treatment  with  acid,  and  might  serve  as  an 
indicator. 

Pale  bluish-greys  may  be  dyed  by  dissolving  Alizarin 
Sky  Blue  in  ammonia  and  dyeing  below  50  C.  After 
dyeing,  the"  goods  are  stoved  or  merely  passed  through  dilute 
acid.  The  colours  are  fast  to  washing  and  milling,  aud 
very  pure  in  tone  if  stoved  after  dyeing. — R.  B.  B. 

YII.-ACIDS.  ALKALIS.  AND  SALTS. 

Boric  Acid  ;  Volatility  of ,  with  Steam.   F.  W.  Skirrow, 

Zeits.  physik.  Chem".  37  84—90.  Chem.  Centr.  1901, 1 
[25],  1306. 
In  order  to  ascertain  iu  what  form  of  combination  boric 
acid  is  volatile  with  steam,  the  author  determined  the  ratio 
of  the  concentration  of  the  boric  a:id  in  the  vapours  to  its 
concentration  in  the  liquid.     He  found  that  with  increasing 
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ur.uion  in  the  liquid,  the  concentration  in  the  vapour 

slowly.     This   Fact  is  compatihle  with  the 

view  oleculesof  the  solution  are  de-polymerised 

oll  , ..  It  i<  probable  that  the  vapour  contains 

molec      -       11  BOj,  whereas  the  molecules  in  solution  are 

.  U..P.O..— A    S, 

Phosphoric  Acid  ;  Neutralisation  of .     Ben1 

aptes  Bend.  132,  [22],  1277—1281. 

The  anthor  has  formerly  shown  that  phosphoric  acid 
possesses  three  degrees  of  acidity,  the  first  that  of  a  strong 

t  of  a  weak  acid  like  acetic,  the  third 
that  of  an  alcohol.  These  were  shown  by  the  use  of 
Me:!  .    Phenolphthaleln,  and   Blue    f',1'   respec- 

tively, and  correspond  with  the  formation  of  monobasic, 
dibasic,  and  tribasic  phosph 

pursued  fhi  se  researches  with  calcium  and 
barium  phosphate-.  When  lime-water  is  gradually  added 
to  phosphoric  acid.  Methyl  Orange  changes  at  the  point 
indicating  the  proportions  CaO:PjOs,  and  there  is  no 
m.  When  the  procedure  i>  reversed,  there  is 
precipitation,  and  the  indicator  changes  at  the  point 
2CaO:Pj05.  If  however,  phosphoric  acid  !>e  added  to  a 
considerable  excess  of  lime-water  (4CaO  or  lOCaOto  I'  i>  ), 
and  portions  of  the  solution  be  tested  from  time  to  time, 
it  is  found  that  the  proportion  of  calcium  in  the  precipitate 
slowly  increases,  up  lo  a  limit  (reached  after  three  or  four 
days)  of  ,  I  -  sly  similar  set  of  phenomena 

occurs  when  baryta  water  is  used  instead  of  lime-water,  a 
tetrabasic  barium  phosphate  being  formed. 

When     calcium    or     barium     phosphate    is    formed    by 
doul  position,  the  composition  of  the  precipitate  i' 

dependent  on  that  of  the  soluble  alkali-phosphate  used, 
the  relative  proportions  of  the  reacting  substauces,  the 
concentration  of  the  solution,  &c.  Bibasic,  tribasic,  or 
intermediate  phosphati  8  nun  be  thrown  down,  double 
salts  (P„(  >,.  2Ba(  >,  2Xa<  >H),  "like  those  obtained  by  Joly, 
or,  with  an  excess  of  potash  or  soda,  tetrabasic  phosphates, 
or  mixtures  of  them  with  tribasic  salts. — J.  T.  I). 


Phosphoric    Acid; 

Presence  of 

1517 — 1525. 


Kquilbrium    between     two     Bines    in 
[helot.    Comptes  Kend.  132,  [25], 


WHEN  four  equivalents  of  sodium  hydroxide  and  two 
equival  tits  of  calcium  hydroxide  in  solution  are  mixed  with 
six  equivalents  (two  molecules)  of  phosphoric  acid,  and  the 
precipitate  i-  immediately  filtered  off,  it  is  found  that  the 
liquid  contains  approximately  1*75  equivalents  of  sodium 
ae  tribasic  phosphate  and  o:so  equivalent  as  dibasic  phos- 
phate ;  while  the  composition  of  the  precipitate  is  3'75 
equivalents  of  phosphoric  acid  and  3-93  equivaleuis  of 
.so  that  not  only  the  calcium,  but  nearly  half  of  the 
original  sodium,  is  contained  in  the  precipitate.  Digestion 
of  the  precipitate  with  the  liquid  make-  very  little  difference 
in  the  composition  of  either. 

A  precisely  similar  reaction  occurs  if  baryta  be  used 
d  of  lime,  save  that  the  ratio  of  phosphoric  acid  to 
base  iu  the  fresh  precipitate  is  4-14  equivalents  to  3-93, 
while,  after  digestion,  it  is  1-17  to  4'.">3.  Here  more  than 
half  (in  equivalent)  of  the  base  in  the  precipitate  is 
sodium. 

Even  when  the  total  amount  of  the  two  bases  (keeping 
the  same  relative  proportions  as  above)  is  such  as  to 
correspond  with  the  formation  of  a  dibasic  salt»instead  of 
a  tribasic  salt  as  above,  there  i-  formation  of  a  precipitate, 
mixed  tribasic  and  dibasic  phosphates  (II  l'(  >,:  ]:<  >  = 
3-96:29:!  in  the  case  of  calcium,  4' 29  : 2 -91  in  that  of 
barium),  which  contains  not  only  the  alkali-earth  metal, 
but  also  sodium. 

The  precipitation  of  sodium  under  these  circumstances  is 
iderahle  impi  oni  an  analytical  point 

of  view.— J.  T.  D. 


Phosphoric  Acid;   Acidimetrp  of ,  by  means  if  Baryta. 

•I .  Cavalier. 


Acetic  Acid  from  Calcium  Acetate ;  Manufacture  of 

E.   A.  Behrens  and   J.  Behrens.      tier.      Pat.   181,1! 
Oct.  t">,  1899.     Through   Zeits.  angew.  Chem.   1901,  [24 ' 
593. 

Ci  vim  is  made   for  a  process  of  obtaining  acetic  acid  of 
high    degree   of    sirength,   by    dissolving   calcium 
partially  or  altogether,  ill  acetic  acid  of  at  least  60 
strength,  adding   sulphuric    acid,   and  collecting  the  aeet 
acid  by  distillation,  expressing  the  mass,  or  otheru 

The  acid   separated  b\  expression   is  tree  from  calciu 
sulphate,  which  does  not  dissolve  in  acetic  acid. — C.  A.  U 

Sodium  Chroma te ;  New  Hi/drate  of .     11.  Salkowsl 

Her.  1901,  34,  [9],  1947—1950. 
Besides   the   tetra-   and   decahydrates    already  des 
neutral  sodium  eliminate  forms  a  hexahvdrate,  Xa 
6HsO.      This  salt  was  obtained  first  by  cooling  a  satuiai 
mother-liquor  of  the  tetrahydrate.and  afterwards  byseedi 
a  hexahydratc   crystal  into  a  solution  of  the  chrom 
allowing   the    liquid   to  evaporate.     The  new  hydl 
which    the    most    favourable    temperature   of  form 
18° — 20°,   is    obtained    in    deep    yellow,    tabular,   triclii 
crystals,  growing  together  to  form  beautiful   i 
( In  heating,  partial   liquefaction  occurs  at  21V — 27 
salt  being  converted  into  the   tetrahydrate  and  its  saturat 
solution.      The    solubility   of    the   hexahvdrate    has   be 
measured  and  its   solubility  curve  compared  with  I 
the  two  other  hydrates. — T.  II.  !'. 

Basic    Sails    with    two    Metals :     Action    of    a    I 
Ht/dro.ride   on    Salts    of    oilier     Metals.      A.    B 
Comptes  Kend.  132,  [23],  1414  — H16. 
Corners   hydroxide,   freshly    prepared,  was   digest 
solutions  of  various  sulphates,   boiling  or  cold, 
compounds  were  formed,  more  or  less  rapidly  acre 
the   metallic   salt  used,   not  decomposed  by  hcatil 
short  while  with  sodium  carbonate  solution      The  followi 
table  shows  the  composition  and  colour  of  the- 


Formed  in  Hot  Solutions. 


SCuO.ZnSO, 

SCu( '  ttnSO 
SCuO.t  oSO< 
16CuO.SNiSO, 

3CuO.< 


Pale  bluish 

green. 
Pale  blue. 

Gre.V-L'leell. 

l'.ile  greenish. 

Pale  blue-green 

Pale  green. 


Formed  in  Cold  Soli.' 


2tCuO.7y.iiSo, 
I  V.iSn, 
24CuO.MnSO< 
24.CuO.CoSI ', 
20CuO.Ni.SO, 
SCuO.CuSO, 


Pile  bliu-. 

Bright  l>lu 
Pile  (treei 


See  under  XXIII.,  paye  838. 


-J.T.  D 

[Basic  Salts,  Mixed ]  ;  Action  of  a  Metallic  Oziil 

Hydroxide  on  the  Solutions  of  the  Salts  of  other  M 
P.Sabatier.     Comptes  Rend.'  132,  [25],  153B— 1M0. 
The  author  points  out  that  he  had  long  ago  prepare 
series  of  salts  similar  to  those  recently  described  lo 
(see    preceding    abstract).      He  groups    the    poesibilii  , 
when  a  metallic  oxide  or  hydroxide  acts  on  a  salt  of 
metal,   into    six    categories: — 1.  Xo   reaction.     2 
displacement,  or  exchange  of  the   two   metals.    3, 
displacement,  with  formation  of  a  basic  salt  of  oie 
metals.      4.  I  Ixidation  of   the  dissolved  salt   bj  M 
reducible  oxide  or  hydroxide,  or  peroxidation  of  tie 
or    hydroxide    by   the    dissolved   salt.     .'>.  Formation  »' 
mixed   oxide,  with  or  without  simultaneous  formati 
basic  salt.     0.  Production  of  a  mixed  basic  salt. 

Instances   of   the   last   case   are,   the   action   of 
hydroxide   on  solutions  of  silver  salts  (with  produ 
crystallised     basic    argento-cupric    salt),    that    ol 
hydroxide  on  manganous  chloride,  and  that  of  00 
tetracupric  hydroxide  on  salts  of  cobalt,  uicki 
telracupric  group  appears  to  possess  considerable  - 
and  gives  quite  a  series  of  salts  ;  a  similar  tendency 
by  other  metals,  to  form,  e.g.  tetrazincie,  di-,  tn 
mercuric,  di-,  tri-,  tetraplumbic  salts. — .1.  I    1' 

Metallic  Salts;   Action   of  Mercuric   Oxidt  on 

Solutions   of .     A.   Mailhe.     Comptes 

,  1560—1563. 
The  following  results  have  been  obtained  by  the 
the   cold   of    mercuric    oxide   upon  solutions  of 
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1/   tganous  chloride:  A  brown  precipitate,  a  mix- 

,if  manganese   oxychloride  with  manganoso-manganic 

...    Manganoiu sulphate :  No  reaction  even  after  man) 

ihs.     Manganous  nitrate:   White  crystalline  substana 

Mn'  ' .    I !  O.      Cadmium    chloride:    Amorphous 

a  e  precipitate  of  CdCl.:.Cd0.7H.,0.     A  precisely  similar 

ith  cadmium  bromide.      No  reaction  with  cadmium 

Cadmium   nitrate:  White  crystalline    prisms    of 

IO.SHjO.       l-ead    chloride:    White    powder, 

.ll.ii.    No  reaction  with  lead  nitrate.   Ferrous 

tdt:  If  a  considerable  quantity  of   mercuric  oxide  I 

d  at  once,  a  black  precipitate  is  formed  whicli  quickly 

fish-brown;  this   is   not  decomposed   by  water, 

nitric  acid  separates  from  it   calomel,  while  dissolving 

l   basic  ferric  chloride  (3"5  parts  of  chlorine  to   16-5 

.   of  iron).      It'    the    mercuric   oxide   be    added    very 

rill\  to   the  ferrous  salt,  the  ultimate  result  is  a  pre- 

itc  of  calomel,  while  the  solution  contains  ferric  chloride. 

ous  sulphate  :    After    prolonged    contact,    the    n.ack 

;ance   formed    at    first,    changes    into   an    amorphous 

w  powder — a  mixture  of  ruercurous  sulphate  with  the 

lance  Fe»(S04)3 . FesO;) . nH;0.     Ferric  chloride:   The 

dissolves,  then  a  red  gelatinous   precipitate  of  oxy- 

ida  is  deposited.     Ferric  sulphate  :    A   lemon-yellow 

phous    powder,   having   the   composition   of   T'urpeth 

i':il.    HgS04.2HgO.     Ferric   nitrate:   The   oxide    dis 

s,  then  a  crystalline  powder  is  deposited  of  llg(N< >3)2. 

l|i>.     The  formation  of  mixed   basic  salts   by    the 

u  ot  mercuric  oxide  on  the  nitrates  is  more  rapid  in  hot 

ions;    the   salts   so   obtained    have   usually  the    same 

int  of  water  of  crystallisation  as   those  formeil  in  the 

yet  crystallise  in  different  forms. — J.  T.  D. 


and  Chlorine;  Mercury  Cell  for  Electrolytic  Pro- 

ction  of .     E.  Franke.     Amer.  Electrician,  1901, 

,,  104. 

See  under  XI.  A.,  page  815. 

PATENTS. 

rides  of  Metals  of  the  Alkalis  and  Alkaline  Earths ; 

'ectrolyiis    of ;   for    the    Purpose    of  obtaining 

Uorne,  and  Apparatus  therefor.  G.  J.  Atkins.  Eng. 
it.  5396,  March  16,  1900. 

See  under  XI.  A.,  page  815. 

Auric  Acid ;  Apparatus  for  the  Concentration  of 
— .  J.  L.  Kessler,  Paris.  Eng.  Pat.  21,376,  Nov.  26, 
00. 

invention,  as  to  its  main  features,  consists  in  effecting 
inal  concentration  by  radiation  downwards  from  red- 
■lates  above  the  acid ;  in  supplementing  this,  and  pre- 
c  of  acid,  by  suction  of  a  portion  of  the  gases 
ombustion;  in  placing  in  communication  the  space 
'rised  between   the    radiating    plates    and  the    trough 


with  chambers   resembling  Glover  towers  ;  and   in   certain 
modifications. 

The  coal  or  coke  furnace  a  (Fig.  1)  is  of  ordinary 
construction,  as  are  the  pans  j  (Figs.  1  and  [>),  in  which 
the  acid  is  concentrated  up  to  6m  to  62  B.  The  trough  c 
is  formed  of  material  not  attacked  by  concentrated  sulphuric 
acid,  being  preferably  of  "  Volvic  stone  "  ;  the  plate  '/,  at  a 
distance  of  from  2  to  6  cms.  above  the  surface  of  the  acid 
in  the  trough,  are  of  "  cast  metal,"  and  are  maintained  at  a 
red  heat ;  above  these  plates  is  the  arch  c,  into  which  the 
conduit  b   (Fig.  1)  opens,  and    from    which    the    conduit  f 


conducts  the  gases  of  combustion  into  the  chamber  g, 
communicating  with  the  chimney  by  the  passage  h.  In 
the  columD,  the  upper  compartment  /  (Fig.  1),  filled 
with  coke  crushed  to  the  size  ot  rice  grains,  is  separated 
from  the  lower  compartment  m,  filled  with  stone  or 
brick  fragments,  by  the  plate  n,  perforated  by  apertures  ,, 
in  the  protuberances,  and  the  lower  plate  p  has  similar 
apertures  communicating  with  the  rear  of  the  trough.  The 
siphon  g  serves  to  deliver  a  regulated  flow  of  acid  from  the 
pans  j,  to  the  interior  of  the  column,  as  shown.  Through 
the  tabes  to  and  .r,  samples  for  testing  can  be  taken.  The 
surface  of  the  acid  in  the  trough  is  kept  at  the  desired 
height  by  a  sluice  or  valve  in  the  pipe  1  leading  the 
concentrated  acid  into  the  cooler  2,  whence  it  is  discharged 
into  the  vessel  3  for  passage  into  carboys.  The  column  is 
enclosed  in  a  lead  jacket  having  a  cover  through  which  the 
lead  pipe  u  passes  for  escape  of  gases  to  the  exterior ;  the 
nozzle  v  admits  steam,  which  causes  an  upward  draught, 
and  prevents  (by  suction  produced  by 
the  chimney  ('),  air  from  entering.  The 
acid  entering  from  the  pans  by  the 
channel  y  into  the  upper  compartment 
of  the  column  passes  into  the  com- 
partment below  as  soon  as  the  acid 
rises  above  the  upper  portion  of  the 
protuberances  in  the  plate  n,  and  then 
meets  the  vapours  from  the  trough, 
whereby  it  is  heated  before  reaching 
the  latter.  The  vapours  undergo  suc- 
cessive condensation  in  the  two  com- 
partments of  the  column  before  escap- 
ing through  the  tube  H.  The  trough 
is  placed  in  the  tank  r  of  lead,  bound 
by  cast  metal  plates.  Arrangements 
may  be  made  for  passing  a  portion  of 
burned  gases  under  the  plates  d,  to 
assist  in  the  concentration.  But.  if  all 
the  gases  are  so  passed,  the  pans  j 
are  not  needed,  and  the  column  must 
be  much  larger.  Also,  the  fuel  used 
should  contain  little  hydrogen,  like 
coke,  for  example.     The  products   of 
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combustion,  if  coke  be  used  in  the  main  process,  may 
he  taken,  after  passage  under  the  pans  /,  "  through  a 
grating  of  Volvic  stone  contained  in  a  kind  of  U  lover 
lower,  tilled  with  quartz,  pumice,  or  debris  of  Volvic  stone 
sprinkled  or  not  with  the  acids  to  he  concentrated."  The 
upper  portion  of  the  tower  should  then  communicate  with 
the  chimney.  Other  modifications  are  mentioned,  anion;; 
which  is  that  the  trough  in  which  the  final  concentration 
of  the  acid  is  effected,  may  he  stepped,  in  which  case 
the  radiating  plates  d  above  are  correspondingly  stepped. 

— K.  S. 

Chlorine,  Manufacture  of' — — .     G.  J.  Atkins,  Tottenham, 
Middlesex.     Eng. Pat.  15,2i-2.  Aug.  is,  l'JOO. 

The  salt  or  salts  produced  clectrohtica'ly  by  the  process 
described  in  Eng.  Pat.  5596,  1901  (.see  page  ),  consisting 
of  "  chlorate  (including  perhaps  o\\  chlorides')  and  chloride 
of  sodium  in  the  proportion  of  one  part  ol  chlorate  to  three 
parts  of  chloride,"  is  mixed  with  powdered  ore.  in  such 
proportion  that  there  may  he  a  considerable  excess  of 
chlorine  evolved  over  that  required  to  combine  with  the 
metals  to  he  extracted,  and  the  mass  is  then  treated  with 
an  excess  of  sulphuric  acid,  which  liberates  chlorine  "as 
nascent  chlorine  and  very  slowly  and  gradually."  After 
some  time  the  ma-s  is  leached,  to  obtain  solution  of  the 
metal  or  metals  dissolved.  In  appl;  ing  the  invention  to 
bleaching  purposes  "  a  more  or  less  dilute  solution  of  the 
salt  is  prepared  :  to  this  is  added  :>  slight  excess  of  sulphuric 
acid.  Into  this  solution  the  articles  to  be  bleached  are 
immersed,  the  essential  point  of  the  invention  being  the  use 
of  a  bleaching  solution  made  in  the  manner  described, 
from  which  chlorine  in  the  nascent  state  is  gradually 
evolved  over  a  protracted  period  of  time." — E.  S. 

Chlorine,  Manufacture  of ,  and  Treatment  of  Metallic 

Ores    thereby.      G.    J.    Atkins,   Tottenham,   Middlesex. 
Kug.  Pat.  5601,  March  IS,  1901. 

The  mixture  of  sodium  chlorate  (with  "  perhaps  oxychlor- 
ides  ")  and  chloride,  produced  electrolytically  as  described 
in  Eng.  Pat™  5596,  in  solution  or  solid,  is  added  to  pulverised 
ores,  and  particularly  sulphide  and  ti-lluride  ores,  so  as  to 
vield  an  excess  of  chlorine  on  further  treatment  with  dilute 
sulphuric  acid.  Considerable  time  is  allowed  for  the  action 
of  the  reagents.  The  mas.-  is  finally  leached  to  obtain  the 
dissolved  metals, — E.  S. 

Alumina;  Process  tor  obtaining  Pare  ,  from  Bauxite. 

C.  M.    Hail.   Niagara   Falls,  U.S.A.     Eng.  Pat.    14,072, 
Aug.  14,  1900. 

Bacxtte  is  mixed  with  a  small  propottion  of  carbon,  and 
calcined,  and  is  then  mixed  with  sufficient  inrbon  to  bring 
the  proportion  up  to  8  or  10  per  cent.  ;  preferably  also 
aluminium  powder  is  added,  in  slated  proportion  to  the 
ferric  oxide,  silica,  and  titanic  acid  present  in  the  ore; 
ferric  oxide  may  also  be  introduce '1  when  the  propcrtion  of 
that  constituent  in  the  bauxite  is  lo.v.  The  mixture  is 
barged  into  an  electric  furnace,  which  is  carbon-lined,  with 
a  metal  casing  and  a  suspended  carbon  connected  to  the 
source  of  electricity,  and  a  tapping  hole.  The  charge  is 
i,  e.ther  for  a  considerable  time  or  at  an  inti  nsi  hi  at, 
in  order  '.hat  the  impurities,  as  iron,  silii  I  D  and  titanium, 
may  form  an  alloy  with  a  small  portion  of  the  aluminium, 
and,  sinking  to  the  bottom,  he  removed  ;  a  flux,  such  as 
lime,  soda,  cryolite  or  fluorspar,  may  in  some  cases  be  used. 
The  mass,  when  cold,  i<  removed.  After  powdering,  fine 
metallic  particles  are  removed  by  the  magnet.  II" 
alumina  thus  purified  may  be  dissolved  in  fused  baths 
and  electrolysed  for  the  production  of  aluminium,  for  which 
it-  freedom  from  sodium  is  stated  to  render  it  suitable. 

— E.  S. 

Alumina;   Manufacture    of  .      C.    M.    Hall,    Niagara 

Palls,  U.S.A.     Eng.  Pat.  14,573,  Aug.  14,  IS   0. 

Caloiked  bauxite  is  mixed  with  caustic  lime  and  digested 
in  a  solution  of  sodium  carbonate,  the  latter  in  the  ]  ro- 
portion  of  two  or  three  parts  for  each  part  of  Al.l>;,  in  the 
ore,  and  the  liiue  sufficient  to  combine  with  the  silica,  Sec, 
and   to  causticise  the  alkali  carbona'.  Keel   its  con- 


version into  sodium    aluminate.     The   digestion   is  cat  .| 
out  iu  a   closed   vessel,  into  which   steam  at   about 

re  is  injected,  and  the  mixture  is  agitated  fi 
hours.     The  sodium  aluminate  solution  obtained  is  tilt.  | 
and  the  aluminium  hydroxide  precipitated  by  L'Oj, 
sodium  carbonate  solution,  which  ma;   be  conccntni 
again  used.     The  essential  feature  of  the  invention  i 
to  he  the  use   of   lime   in   the  digester  :  and   the  proi 
also  applicable   in   processes  in  which   bauxite  is  inti 
with  caustic  soda  or  with  the  caustic  aluminate  liquot 
re-ults    from    the    precipitation    of    alumina    In    the  11 U 

ss,  described  in  Eng.  Pat.  10.093,  1887.  The  I L, 
it  i-  stated,  forms  insoluble  compounds  with  the  fi'c 
oxide,  silica,  and  other  impurities  present  in  bauxite. 

Metallic  Chlorides   ami  O.rules  ;    Treating  and  Obtat  .; 

.     J.  Hargreaves,  Farnworth  in-\Vidnes.     1 

13,493,  July  27,  1900. 

Concentrated   ferrous    chloride   solution,   such   as 
derived   from  pickling  sheet  iron,  is  added   to  waste 
from  the  causticising  of  alkali,  or  other  form  of  oal 
carbonate,  and  the  mass  is  dried  and  oxidised  by  expc 
to  air.  which  is  preferably  heated,     t  >r  the  fen 
may,  in   the   solid  state,  be  ground   with  the  calcium 
bonati  .  and  the  mixture  exposed  to  oxidation.     ". 
(which   may  be   roasted)  consists  of   calcium  cl 
ferric  oxide  ;  the  former  is   extracted  by  solution  in  w 
and    the    residue    is    heated   to  obtain  any  desired   tii 
colour.     Magnesium  chloride   and    zinc   chloride   ma; 
similarly  obtained,  substituting  in  the   process  magne 
or  zinc  oxide  or  carbonate  for  the  calcium  carbonate. 

-h. 

Alkali  Silicate  ;  Production  of  a  Dry .     C.  Rei 

Odessa.  Russia.     Eng.  Pat.  22,488,  Dec.  10,  1900. 

To  obtain  a  dry  alkaline  silicate,  easily  soli 
the  purified  alkaline  silicate  of  commerce  is  subji 
evaporation  in  a  finely- divided  state.  This  is  effei 
running  the  solution  from  a  reservoir  provided  with  ;> 
gutter-shaped  outlet  on  to  the  outside  of  a  heated  hi 
revolving  drum,  and  removing  by  a  scraper  the  dried 
after  each  revolution  ;  or  the  drum  may  be  arrange! 
into  a  vat,  so  as  to  take  up  a  film  of  the  liquid. — fi 

Alkali      Cyanides     from      Crude     Materials     Co- 

Cyanogen  ;  Ubtainment   of  .     G.   Craig,   '  I 

aiid   R.   M.  Paterson,  Paisley,   N.B.     Eng.  Pat.   11  2 
July  2,  1900. 

The  invention  consists  iu  treating  crude  matei  ii 
cyanogen,  such   as    the   raw    cyanide   cake   obtain* 
coal-gas,  spent  iron  oxide  from  the  same  source,  oi 
sulphocyanides,   with    such   agents    as    may,  when 
therewith,  convert  the   cyanogen  compounds  into 
cvanides,  soluble  in  liquefied  ammonia,  ami  render  i 
in  that  menstruum    certain    impurities   otherwise 
and  also  in  the  conduct  of  the  process   for  obtai 
final  product. 

Taking  as  the  first  example,  the  treatment  of 
cake  "  obtained  from  coal  gas.  containing  cyum 
as  ferrocyanide,  and   partly  a-   Prussian   blue  :  it    . 
ground   with  a  stated   proportion  of  an   alkaline  cat 
the    mixture  is   dried,    and    mixed    with    zin      | 
reducing  and  sulphur-fixing  agent,  and   is  heated 
fusion,  in   a  retort  through  which  an  inert  gas  is  pa 
The  drying    and    heating  apparatus    is    described 
Pat.  22,482,  abstracted  below.     The   retorted   a 
conveyed  by  a  "creeper"  into  a  water-jacketed  000 

thence  to  an  air-tight  extraction  v 1   for  treatmi 

liquefied  ammonia,  with  which  the  material  is  systea 

washed.     The  solution  is  then  distilled,  vrith  red 

the  ammonia,  the  cyanide  being  obtained  as 

Other  substances,  such  as  sodium,  aluminium,  iron,    u 

nesium,  or  certain  carbides  and  carbon, 

iu   the  described   process.     Ihe    second   example 

that  of   spent    iron   oxide,  containing  from  2   t"  ' 

of   cyanogen,   and   a   large  proportion   of  sulphur 

cyanogen   compounds   are   dissolved   out   by  i 

solution,  which  is  then  evaporated  to  dryness,  
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lidull  cake  treated  as  in  the  first  example.     In  the  case 

line    sulphocyanides,    100   parts   arc    mixed    with 

parts   of    sodium    carbonate    and     with    from    100    to 

,i  |,;it  Is  of  /  iiu-  dust,  the  further  processes  being  conducted 
E.  S. 


kali     Cyanides    from     Crude     Materials     containing 
ogen;    Apparatus  for    Use    in    the    Obtainment 

nf  .     t;.    Craig,    Glasgow,   and    R.     M.     Patersou, 

\  B      Eng.  Pat.  22.4S2,  Dec.  10,  1900. 

it  men  t   of  crude    cyanogen   materials   to   obtain 
cyanide   is   described   in  tin-   preceding  abstract. 
1    the    present    invention    relates    to    the    apparatus    t  > 
oyed    in    the    process.       The    first    portion    of   the 
paratus,   designed    for  drying,  mixing,  and    heating    the 
It-rials     used,    consists     essentially    of    a     furnace    con- 
ning an   upper   and    a   lower   horizontal   cylinder,    each 
ivided    with    a    screw    creeper,    and    connected    outside 
furnace   by   a    vertical   passage  in    which   a    mixer  is 
ed.    The  crude  material   with,  say,  sodium  carbonate,  is 
d    at    one  cud  of  the  upper,  or  drying   cylinder, 
lion  of  the  screw  is  delivered  at  the  opposite  end 
i    the     mixer,    into  which,    through     another    hopper, 
iucing  material  (such  as  zinc  dust)  is  added  ;  the  mixture 
a  travels  through   the   heating   cylinder   into  a  cooler. 
lias  are  used  to  exclude  air,  and,  preferably,  an  inert  gas 
>assed  through  the  arrangement.     The  second  portion  of 
apparatus  comprises  a  series  of  extractors,  in  which  the 
■pared  material  is  exhausted  systematically  by  liquefied 
ruonia,  in  combination  with  a  concentrator,  an  ammonia 
ideneer,  and   a   crystalliser,  besides  a  liquefied  ammonia 
ervoir  and  a  pump  that  can  be  placed  in  communicati  :u 
the  parts.     The   extraction    vessels  are  provided 
r  and  lower   filters,  upward   filtration  being  used, 
1  the  liquid  passes  from  the  top  of  one  extractor  to  the 
itcmiof  the  next.     The. concentrating  vessel  is  surrounded 
from  the  pump  for  condensing  the  ammonia  given 
.  the  charge,  while  yet  liquid,  passing  by  small   portions 

0  the    crystalliser.     Air     is    excluded    throughout    by 

vapour. — E.  S. 

ttnides  from  Sulphocyanides ;   Manufacture  of ;  and 

Apparatus  for.  J.  Kaschen,  J.  Norman,  W.  G.  Luxton, 
ind  The  Uuited  Alkali  Company,  Limited,  all  of  Liver- 
pool.    Eng.  Pat.  12,1S0,  July  a,  1900. 

cisixg  vessel,  containing  water  or  mother-liquor  from 
revious  operation,  and  provided  with  a  steam  pipe,  a  pipe 
admission  of  sulphocyanide  in  suspension  or  in  solution, 

1  with  another  pipe  to  admit  nitric  acid,  or  a  mixture  of 
1'liuric  acid  and  sodium   nitrate,  has   a   passage  from  its 

■  r  part  hading  to  a  chamber,  having  an   exit  for  the 

;c  and  nitious  gases   produced,  and  packed,  as  lo 

Capacity,  with  flints   or  the  like.     The  water  or 

wr  in  the  decomposing  vessel  having  been  made  to  boil, 

sulphocyanide    is    gradually    introduced,    and    siniul- 

eously,  the  nitric  acid.     The  effluent  gases  are  treated  to 

ilia  the  hydrocyanic  acid   and  recover  the  nitric  acid,  as 

cribed  in   E:ig".   Pat.    19,767,   1898  (this  Journal,  1S99, 

I),  ai;d   the    mother-liquor,    which    still    retains    some 

Irocyanic  acid,  is  run  into   ihe   adjoining  chamber  on  to 

fliut  packing,  where  it  is   exposed    to    the    action  of 

im,  passed  upwards  through  the  packing,  whereby  the 

mining  HCy  is  expelled.     The  liquor,  flowing  downwards, 

ollected.      A   tower  may   alternatively   be   used,   con- 

ith  superposed  compartments  or  trays  ;  live  steam 

into  the  top  and  bottom  compartments,  and  the 

rmediate  compartments  are  so  arranged  that  the  liquor 

sing  through    them  is    always   agitated   by    the   steam 

ring  below.     Reference  is  made,  besides  the  specification 

trred  to  above,  to  Eng.  Patents,  10,476  and  10,956,  1395 

"  Journal,   1896,  513;,  and  to  Eng.  Pat.   21.67S,  1S95 

'«  Journal,  1896,  807).— E.  S. 

roferric  Oxide ;  Process  of   Obtaining .     H.   J. 

laddan,  London.     From  A.  S.  Kamage,  Cleveland,  Ohio, 
Eng.  Pat.  23,859,  Dec.  31,  1300. 

chloride  or  sulphate   liquor,  such  as  the  waste 
or  from  pickling  iron,  is  placed  in  a  tanli  provided  wi  h 


a  mechanical  agitator,  and  having  arranged  near  the  bottom 
a  horizontal  perforated  pipe  connected  to  a  steam  supply 
pipe  and  as  air  intake.  Air  and  steam  are  admitted  under 
pressure  until  two-thirds  of  the  iron  is  oxidised  to  tin-  ferric 
state,  the  bulk  of  the  liquor  being  meanwhile  about  doubled 
by  condensation  of  the  steam.  If  waste  chlorine  or  other 
oxidising  agent  be  used,  tho  liquor  must  first  be  largely 
diluted.  Solution  of  a  caustic  or  carbonated- alkali  is  then 
run  in,  to  precipitate  the  ferro-ferric  oxide  (which  is  stated 
to  be  anhydrous),  the  agitator  being  worked  and  the  liquor 
kept  hot  throughout.  The  contents  of  the  tank  are  then 
discharged  into  a  closed  vessel,  from  which,  by  air  pressure, 
they  are  forced  into  a  filter  piess.  The  precipitate  is 
washed,  aud  dried  at  a  low  temperature,  for  application  as 
a  colouring  material  or  pigment. — E.  S. 

Fire-Extinguishing  Substances.  R.  lloult,  Rotherliam. 
Eng.  Pat.  738,  Jan.  11,  1901. 
Tnnn:  parts  of  sodium  bicarbonate  are  mixed  'villi  one 
part  of  fullers'  earth,  aud  the  mixture  is  put  up  in  vessels 
suitable  for  throwing  on  to  the  fire  to  be  extinguished. 
Any  one  or  a  combination  of  any  of  the  following  sub- 
stances may  he  added  to  the  above  mixture  iu  stated 
proportions  :— Ammonium  phosphate,  "metallic  brown," 
pipe  clay,  common  salt,  ochre. — E.  S. 

TIII.-GLASS,  POTTEEY,  ENAMELS. 

Copper  Oxide  for   Glass  Manufacture ;   Cuprous    Oxide 

in  Commercial  ■ ..     P.  Drawe.     Zeits.   angew.   Chem. 

1901,  [24],  586—587. 

The  author  recently  examined  samples  of  copper  oxide 
which  contained  only  slight  traces  of  iron,  but  yet  did  not 
give  the  colour  required  by  the  glass  manufacturers.  In 
each  instance  considerable  quantities  of  cuprous  oxide  were 
found, 

A  method  of  analysis  was  based  upon  the  facts  that 
cuprio  oxide  is  soluble  'in  dilute  sulphuric  acid,  whilst 
cuprous  oxide  is  decomposed,  as  in  the  equation — 

Cu.O  +  ELSO.,  =  CuS04  +  Cu  +  ELO. 

Thus,  if  a  sample  of  commercial  copper  oxide  yields 
metallic  copper  on  treatment  with  sulphuric  acid,  the 
presence  of  cuprous  oxide  may  he  inferred,  and  its  amount 
determined  quantitatively  by  the  following  method  :  — 

From  1 — 2  gims.  of  the  sample  are  treated  with  10 
times  the  quantity  of  dilute  sulphuric  acid  (1:5)  and 
heated  until  the  separated  copper  becomes  red.  The  liquid 
is  filtered  through  a  tube  containing  asbestos,  with  the  aid 
of  a  filter-pump,  and  the  residue  ignited  in  hydrogen,  aud 
weighed.  It  is  then  dissolved  in  nitric  acid,  and  the  copper 
determined  in  the  solution.  The  sand  and  other  insoluble 
matter  remains  in  the  tube. 

The  copper  in  the  original  filtrate  is  precipitated  with 
potassium  sulphocyanide  in  the  presence  of  sulphurous 
acid,  and  the  iron  determined  in  the  tilt, 

The  results  are  calculated  from  the  equation — 

xCuO  +  yCu.:Q  +  (.r  +  p)H2S04  = 
(x  +  y)CuSG,  +  yCu  +  (x  +  y)U.20. 

For  example,  a  sample  yielded  160-62  per  cent,  of 
copper  sulphate,  so  that  x  +  y  =  J|g^  =  1 '  006,  whilst 
th    metallic  copper  was  19 '84  per  cent.,  giving — 

u  =  J^  =  0-312  and  .r  =  0'694 

from  which  the  sample  was  calculated   to  contain  55-26  per 

cent,  of  cupric  oxi  le  and  41-74  per  ce-nt.  of  cuprous  oxide. 

It  was  therefore  unsuitable  for  the  coloration  of  glass. 

—  C.  A.  M. 
PATENT. 

China,  Earthenware,  and  the  Like;  Electro  Deposition  of 

Mi  tats  upon .      G.  Cooke  and  J.  I'arr.     Eng.  Pat. 

15,363,  Aug.  29,  1900. 

See  under  XI.  B.,  page  817, 
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IX.-BUILDING  MATERIALS.  CLAYS, 
MORTAES,  AND  CEMENTS. 

Lime-  •   I    ■  :iiposilion  of  some   Canadian  .     J.  T. 

and  Mining  J.  1901,71,  [25],  Canadian 
Snppl.  818. 

Ix  the  following  table  are  given  the  result-  of  the   analysis 
of  a  number  of  Canadian  limestones  :  — 


Slonc  ,•  Mamifacturt  of  Artificial .     F.  Marx,  Leip 

Germany.     Eng.  Pat.  1202,  Feb.  27,  1901. 

A  Mi\ii  uk  of  marble  and  burnt  mognesite  in  tine  po« 
is   placed   in  a   vessel,   in   which    i    vacuum  is  produiL 
moistened  wi,h  a  solution  of  magnesium   chloride 
into  a  mould,  and  again  submitted  to  a  vacuum.     The  In 
magnesite  may  be  regenerated  by  means  of  carbon  dio\ 
The  contents  of  the  moulds  on  exposure  lo  the  ail 
and  rUe  in  temperature  considerably  while  doing  so. 

—J.  \\  .  I 


i. 

2. 

s. 

4. 

5. 

6. 

7. 

8. 

Csrbonnte  of  magnesia 

l-M 

2-11 
52-011 

12-TI 

in  92 
87*71 

0-30 
0-70 

■J' in 
511-21 
-11-211 

0-09 

nit 

98*78 

Traces 

0-19 

1*61 

'.17-21 
115 
U-17 

0    11 

84-88 

2*81 

11- 

e-si 

The  principal  industries  in  which  limestone  is  used  as  a 
raw  material  are:— (1)  Calcium  carbide;  (2)  chemical 
wood  pulp  ;  (3)   Portland  cement. 

Calcium  Carbide. — For  use  in  the  manufacture  of  calcium 
carbide,  a  limestone  should  not  contain  any  considerable 
amount  of  magnesia,  this  constituent  being  particularly 
detrimental,  but  a  small  percentage  of  silicious  matter  and 
oxide  of  iron  may  be  allowed.  No.  5  would  be  suitable  for 
this  purpose;  whilst  No.  1  is  actually  being  used  in  a 
Canadian  carbide  works. 

Chemical  Wood  Pulp. — For  the  manufacture  of  soda  pulp, 
any  ordinary  limestone  will  give  lime  suitable  for  eausticis- 
ing  the  soda,  but  for  the  manufacture  of  sulphite  pulp,  a 
limestone  containing  a  considerable  proportion  of  magnesia 
is  desirable,  whilst  the  presence  of  oxide  of  iron  is  objec- 
tionable. For  this  latter  purpose,  No.  4  is  a  suitable 
material ;  No.  2  contains  too  much  iron  and  Xo.  5  not 
sufficient  magnesia. 

Portland  Cement. — For  the  manufacture  of  this  product, 
the  presence  of  magnesia  in  the  limestone  is  inadmissible, 
in  so  far  as  the  6nished  cement  must  contain  less  than  3  per 
cent,  of  magnesia.  The  presence  of  silicious  matter  is  not 
disadvantageous ;  in  tact  the  usual  raw  material  for  certain 
kinds  of  Portland  cemeut  is  a  natural  cement  rock  or 
clayey  limestone,  such  as  Xo.  8.  Xo.  6  is  an  ordinary 
limestone  suitable  for  the  manufacture  of  cement ;  No.  7 
contains  too  much  magnesia  for  that  purpose. — A.  S. 

PATENTS. 

Wood  and  other  Fibrous  Substances  with  any    Desirable 

Solutions ;  Process  for  Impregnating  .     \V.  Youlten, 

London.     Eng.  Pat.  12,157,  July  5,  1900. 

The  wood  or  other  material  is  heated  to  drive  off  the 
moisture,  immersed  into  a  warm  impregnating  solution  and 
subjected,  if  desirable,  to  the  action  of  an  electric  current ; 
finally  the  material  is  again  dried  and  desiccated. 

—J.  W.  H. 

Stone  Blocks,  Bricks,  and  the  like  ;    Manufacture  of  Arti- 
ficial   .     La  Societe  H.  Croizier  et  C'ie.,   Paris.     Kng. 

Pat.  13,896,  Aug.  2,  1900. 

Platfohms,  capable  of  rotation  or  removal,  for  the  support 
of  the  blocks  to  be  hardened  by  means  of  wet  strain,  are 
arranged  round  a  central  rod ;  the  platforms  are  raised 
bodily,  by  hydraulic  pressure  or  otherwise,  into  a  bell ;  after 
treatment,  the  platforms  are  lowered  slowly,  discharged  and 
recharged. — J.  W.  II. 

Stone;   Artificial,    Manufacture  of .     A.  H.  Croizier 

and  A.  E.  Thomine,  Paris.     Eng.   Pat.  14,778,  Aug.  17, 

Clay  or  loam  earth,  mixed  in  suitable  proportions  with 
fat  lime,  sand  or  analogous  material,  being  added  if  desired, 
is  moulded  under  hydraulic  pressure,  and  further  hardened 
by  the  action  of  steam. — J.  W.  H. 


Stone   Blocks  or  Tiles  for  Building  Purposes ;   Impr> 

Firtprntf  Artificial  .     F.    Hoeuke.     Wiesen 

der  Mark,  Germany.     Eng.  Pat.  8G'.il,  April  27,  1901 

Artificial  stone  blocks  are  formed  of  a  mixture  of  -i  1 
ashes,  sawdust,  magnesite,  heavy  spar,  ami  niagnes  j 
chloride,  and  have  embedded  in  them  a  fabric  compose  f 
strips  or  pieces  of  bamboo. — J.  W.  Ii. 


Limestone;  Manufacture  of .     W.  Schwartz,  Zuri 

Eng.  Pat.  15,9'40,  Sept.  7,  1900. 

In  the  manufacture  of  artificial  limestone,  water  i- 
on  the  blocks  one  or  more   times  during  the  usual  si 
hardening  process. — J.  W.  II. 

Lime;    An    Apparatus  for   Slaking .     F.   A, 

Oppenheim-ou-the-Rhine,  and  J.   Heinrigs,   Sclilebu  ■ 
Bahnhof,  Germany.     Eng.  Pat.  9730,  May  10,  19 

The  lime  is  delivered  into  a  drum,  where  it   ;~  con 
agitated,    and  treated    with   water  and  steam  ;    the  m 
of   agitation    also    propel  the  material  through  il. 
at  a    suitable   rate,   when     it    is    discharged  into 
receivers,  where  it  becomes  further  slaked  and  dried. 

—J.  W. 


Cement  Kilns  and  the  like.  H.  II.  Lake,  London. 
Fellner  and  Ziegler,  Frankfort-on-the-Maine,  Gi 
Eng.  Pat.  18,350,  Oct.  15,  1900. 

The  connecting  head   between   the  drying  and  clin 
drums  of  rotary  cement  kilns  is  constructed  of  iron. 
of  masonry,  provided  with   suitable  openings,  and  w  r- 
jacketted    or   protected   from   the   heat    by   tire-in 
materials. — J.  W.  H. 

Concrete;  Manufacture  of  Articles  composed  of 

to  be  used  for  Building,  Paring,  and  other  Pur} 
T.  Rouse,  Upper   Clapton.     Kng.  Pat.  15,352, 
1900. 

Bricks,   slabs,  paving  blocks,   &c,  are   formed  ps 
cement  concrete,  and   partly  of  lime  concrete,  th< 
concrete  forming  the  face  of  the  block.— .1.  W.  II. 

Portland  Cement ;    Manufacture  of .     A.  Gil' 

Cross,  near  Liverpool.     Eng.  1'at.  15,432.  .\  :■ 

In  the  manufacture  of  Portland  cement,  the 
obtains  uniformity  in  composition  by  fusion  •  if. 
or  oxidised  compounds  of  barium  are  added  t' 
this    possible;    after    fusion     under   oxidising    ooi 

the  product  is  cooled  and  redu I  to  a  fine  powder. 

J.  W. 

Portland  Cement ;  Manufacture  of .     C.  von  1 

Gn-sseii,  Germany.     Eng.  Pat.  10,297,  -May  I 

Blast-ii  RNACE  slag  is  granulated  in  water,  clink, 
its  proper  proportion  of  lime  (about  50  percent.) 
and  ground. — J.  \V.  II. 
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X.-METALLURGY. 

Vttals;  Cellular  Structure  of .     <;.  Cartaud. 

unptes  Kend.  132,  [22],  1327—1329. 

x  a  melted  metal  is  poured  in  a  iliin   sheet  over    i 

.   so  us  to  be  suddenly  cooled,  there  is  seen  i 

-  surface  under  some  magnification,  not  oiibj  a 

illiiK-  structure,  but  also,  penetrating   and   penetrated 

.   crystals,  a  cellular  structure.     The  cells  bear  some 

nblaiico,  not  only  in  their  appearance,  but  also  in  their 

o)    Formation  and  division    (as   revealed   by  more  or 

sodden  cooling   of  the  melted  metal),  to  the  cellular 

ton  of  organised  tissue. — J.  T.  1). 

unri   Steel  ;    Instrument  for    Measuring   the    Pcrmc- 

ility  of .     C.  G.  Lamb  and  M.  Walker.     J.  lest. 

'rig.  1901,30,  [151],  930—9-11. 

principle  adopted  is  the  balancing  of  the  reluctance  of 
igaiust  that  of  the  specimen  under  test  by 
length  of   the  air-gap,  so  that  the  instrument 

i  once  calibrated  is  incapable  of  alteration  with  time  or 
somewhat   careless   usage.     The  bar  to  be  tested   is 

■d  down  to  a  specified  diameter  (-]  in.)  and  is  about 
!;  is  surrounded  by  a  magnetising  coil,  and  is, 
ad,  clamped   to  one  end  of  an  iron  yoke  piece. 

-t  at  the   Other  it   is   held    firmly   in    the    centre  of    a 

liar  iron  head  fitting  into  a  recess    in    another   inag- 

ing  coil  of  greater  internal  diameter.     Facing  the  head 

in  this  second  coil  is   the  flat  face  of  an  iron  cylinder 

..  iti  diameter  and  3  ins.  in  length.     This  cylinder  slides 

y  (but  with  a  good  fit,  and  on   the  same  longitudinal 

as  the  specimen  bar),  through  a  circular  hole  in  the 

r  end  of  the  yoke-piece  above  referred  to  as  clamping 

end  of  the  specimen.     The  cylinder  may  be  made  to 

in  or  out  of  the  second  magnetising  coil  (thus  altering 

the  air-gap  between  the  clamped  head  of  the 

imen  and  the  opposing  face  of  the  cylinder),  by  means 

i  threaded    (narrow)    co-axial    prolongation     pa 

ugh  a  boss  on  a   bracket  attached  to  the  yoke  piece. 

number  of  turns  and  fractions  of  a  turn,  of  the  screw  . 

read  bj  a  micrometer  scale,  so  that  the  length  of  the 

tap  may  be    accurately  de- 

iined.     I'he  two  magDetising 

-,  one  around   the   specimen 

the   oilier  around  the   air- 

:ire  connected  in  series  and 

wound  with   an  equal  num- 

of  turns.     So  arranged,  the 

nctic  "  flux  "    passes   from 

•peeimen  across  the  air-gap 

the    cylinder,     and    thence 

ugh  the  yoke  piece  hack  to 

t.ecimen,  or  rice  rersa.     If 

air-gap  be  so   adjusted   in 

th  that  its  "  reluctance  "  is 

1  to  that  of  the  specimen, 

,  since  the  magnelo-motive 

;s  are  the  same  for  both, 

whole  of  the  lines  of  force 

t  cross  the  air-pap.  and 
can  escape  from  the  back 
of  the  iron  head.      But  if 

vluctance  of  the  specimen 

lifferent  from   that   of    the 

rap,  the  whole  of  the   head 

be  magnetised  either  posi- 

y  or  negatively,  as  the  case 

be.  The  magnetic  state  of 
head  is  observed  by  means 
delicately  poised  magnetic 
■ .    with     an      aluminium 

tei  attached,  protected  from 

urreots    by   a    brass   tube 

ided  with  observation  win- 
nedle   is  placed  in 

!  proximity    to    the    head, 
rsing  key  is  placed 

he   electro-magnet     circuit, 


so  that  the  current  passing  through  the  two  coils  maybe 
reversed  at  will.  Observations*  arc  ti r~t  taken  with  the 
current  flowing  in  one  direction  anil  then  after  reversal  ; 
the  mean  readings  are  accepted  as  correct.  The  length  of 
the  air-gap  is  taken  when  the  indicator  needle  remains 
in  a  central  position,  while  the  magnetising  current  is 
flowing,  an  alteration  of  -,-t-W'1  "^  an  mc''  sufficing  to 
-i. irb  the  balance.  The  calibration  curves  given  with 
the  instrument  enable  the  permeability  or  its  reciprocal  to 
be  found  without  calculation  after  tbe  reading  lias  been 
taken.  A  few  accumulator  cells  supply  the  current  and  an 
ampere  meter  shows  the  current  flowing  in  the  circuit,  and 
(on  a  separate  scale),  the  magnetising  force  II  applied. 
precautions  as  to  reversal,  and  the  means  used  to 
destroy  the  magnetism  from  a  previous  test,  as  also  the 
method  of  calibration,  with  fuller  details  of  construction 
are  given  in  the  paper. — W.  G.  M. 

Iron;  Production  of ,  in  the  Electric  Furnace  bij  the 

Stassano  Process.    V.  Lucchini.     Chem.-Zeit.  1901,25, 
[45],  4S9. 

Sec  under  XI.  1'..,  page  81G. 

Concentrating  System  ;   The  "  Crown  "  Dri/ .     Eng. 

and  Mining  J.  1901,  71,  [22],  C94. 

1  \  this  system  of  dry-crushing  and  concentrating,  the  ore, 
after  being  broken  up,  is  passed  through  a  series  of  rolls 
carefully  gauged  to  give  pulp  of  the  desired  finem 
without  grinding  or  crushing  the  sulphides  to  a  sliming 
powder.  The  pulped  ore  is  conveyed  by  a  carrier  belt  to 
the  "  sizer,"  which  consists  of  a  dust-tight  box  containing 
screens  of  from  4C — 180  mesh,  the  sizes  of  the  meshes 
varying  with  (lifferent  ores.  The  sizer  is  given  a  rapid 
oscillatory  motion,  and  each  screen  discharges  its  special 
sized  grains  into  a  separate  bin.  An  arrangement  is  provided 
by  means  of  which  assay  samples  are  taken  automatically 
at  regular  intervals  from  the  separate  bins,  and  only  those 
sers"  which  carry  values  are  passed  through  the  con- 
centrator. From  the  sizer,  the  assorted  particles  are 
conveyed  to  the  concentrators  by  travelling  belts,  each  size 
being  concentrated  separately,  but  all  of  the  concentrates 
are    delivered   into    one   receptacle,   and   all   the  waste  is 
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discharged  into  one  dump,  unless  it  be  desired  to  keep  the 
distinct. 
The  concentrator  proper  (see  figure)  consists  of  a  woven 
corrugated  belt  travelling  through  a  closed  bo\.  which  is 

fastened  to  8  shaking  table,  to  which  is  given  B  \  ihratory 
motion  sufficient  to  keep  the  ore  panicles  on  the  belt  in  a 
state  of  active  vibration.  The  speed  of  the  belt  can  be 
varied,  and  the   table  elevated  or  depressed  as  required. 

At  the  elevated  end  of  the  concentrator  is  a  blower,  which 
discharges  air  horizontally  into  the  space  below  the  tipper 
portion  of  the  belt.  The  air  pressure  can  he  regulated  from 
an  ounce  to  the  smallest  fraction  of  an  ounce  per  square 
inch  of  belt  surface,  and  is  varied  according  to  the 
gravity  and  si/e  of  the  grains  of  ore.  The  horizontal 
air  column  strikes  the  belt,  which  runs  at  an  au^le  of 
about  15°,  at  an  acute  angle,  and  passing  through  the 
interstices  of  the  woven  material,  deflects  the  slower 
moving  light  atul  worthless  grains  from  the  perpendicular, 
causing  them  to  travel  toward  the  lower  or  waste  discharge, 
whilst  the  heavier  and  valuable  particles  being  unaffected 
by  the  air  current,  are  carried  b\  the  belt  to  the  upper  or 
concentrate  discharge.  A  dust  collector  can  be  arranged 
to  catch  the  floating  particles  of  dust,  when  the  concentrator 
i<  in  action. 

It  is  claimed  that  from  8J  to  95  per  cent,  of  the  total 
quantity  of  sulphides  contained  in  the  ore  will  be  saved, 
and  that  the  concentrates  will  contain  only  from  5  to  10  per 
cent,  of  worthless  matter.  Among  the  advantages  claimed 
for  the  process  are  : — 

(1)  The  material  is  treated  automatically  from  the  ore- 
breaker  to  the  waste  dump. 

(2)  Limited  personal  supervision  is  necessary. 

(3)  The  cost  of  the  plant  is  moderate,  aud  the  space 
occupied  is  much  less  than  that  required  for  a  stamp  mill 
and  wet  concentrators. — A.  S. 

Gold  Extraction  at   Florence,    Colorado.     J.  E.  Rothwell. 
Eng.  and  Mining  J.  1901,  71,  [23],  721—724.  « 

Tin*  paper  gives  a  description  of  the  plant  and  method 
of  working  of  the  Union  Gold  Extraction  Company, 
Colorado. 

Sampling. — The  plant  for  sampling  consists  of  two  10  by 
20  Blake  crushers,  two  sets  of  16  by  36  belt-driven  crushing 
rolls,  two  sets  of  sampling  devices,  and  four  belt  elevators, 
the  capacity  of  the  whole  being  from  20  to  40  tons  per  hour, 
according  to  the  condition  of  the  ore.  Each  sampling 
device  consists  of  two  Vezin  automatic  samplers  arranged, 
in  one  case  with  a  revolving  mixing-drum  between  each 
sampler,  and  in  the  other  with  a  set  of  rolls  to  recrush  "  the 
first  sample  cut  before  taking  out  the  samples."  The 
sample  tiken,  which  is  one-sixteenth  of  the  original  amount 
of  ore.  is  reduced  to  an  assay  sample  by  coning,  quartering, 
and  recrushing. 

Drying  and  Fine-Crushing. — The  ore  is  dried  in  two 
revolving  tubular  driers  with  four  tabes  26  ins.  in  diameter, 
and  22  ft.  long  each,  ret  at  an  inclination  of  i  in.  to  1  ft., 
and  turning  4.j  revolutions  per  minute.  The  lower  8  ft.  of 
each  tube  is  lined  with  fireclay  tile,  2|  in.  thick,  and  the 
remaining  portion  with  a  }  in.  steel  sleeve,  21  ins.  in 
diameter.  From  the  driers,  which  have  a  capacity  of  150 
— 200  tons  per  day  each  of  ore  containing  5  per  cent,  of 
moisture,  the  ore  passes,  at  a  temperature  of  200"— 300°, 
direct  to  a  helt  elevator.  The  dry  ore  then  passes  alter- 
nately to  a  series  of  separating  devices  and  Davis  crushing 
rolls,  until  it  is  of  the  desired  fineness.  Each  set  of  rolls  is 
arranged  as  a  unit  in  the  crushing  plant;  that  is,  each  roll 
is  connected  with  an  elevator  and  set  of  four  screens.  Each 
screen  casing  and  elevator  is  in  connection  with  a  line  of 
pipe  leading  to  a  large  exhaust  fan,  by  means  of  which  the 
dust  is  withdrawn  and  discharged  into  cotton  bags. 

Roasting  and  Cooling. — The  plant  in  this  department 
-i-ts  of  six  l'earee  turret  furnace-.  4n  feel  in  diameter, 
provided  with  the  new  feed  arrangement  by  which  the 
pulp  is  fed  to  the  hearth  of  the  furnace  from  below,  thus 
avoiding  the  loss  which  occurs  when  the  fine  pulp  is 
dropped  through  the  arch  to  the  hearth.  The  furnaces  are 
arranged  in  sets  of  two,  with  the  discharge  openings 
together,  and  from  the  latter,  the  roasted  ore  passes  to  the 
automatic  cooling  hearths,  of  which  there  is  one  to  each  set 


of  furnaces.     Each  hearth  has  a  surface  of  787  ■  7a  sq. 
practically   all    of   which    is    available    for    cooling.     I 
hearths  are  open   to  the   air   above,  and   are  provided  « 
arrangements  by   which  cold  air  can  be  blown  in 
under   side,    to    assist   in    dissipating  the   heat.     M, 
also  provided  for  keeping  the  ore  in  motion  on  the  heart 
and   sprinkling   it  with   water.     As  fuel,    oil  residuum 
used  ;  it  is  conveyed  to  each  furnace  from  a  storage  In 
and  blown  into  a   specially  constructed  firebox  with 
steam. 

Chlorination  ami  Precipitation. — The  eight  chloriuati 
barrels  ate  each  5  ft.  6  ins.  in  diameter  bj   1G  ft.  long  ins] 
and  have  a  nominal  capacity  of  25,000  lb.  of  dry  ore.    Tl 
are  revolved  on  trunnions  at  a  speed  of   5  revolutions  | 
minute.     The   ore   is   introduced   into   the  barrel,  togetli 
with  the   reagents   and  water,   and  the  whole   revolved 
3.j — 4  hours.     The  solution  is  then    flushed  out,  and  pas 
first  through  a  small  sand   filter  aud  then   int"   the  settli 
tanks  of  which  there  are  four,   each   36   ft.   long  by  IS  i 
2  ins.  wide  by  6  ft.  6  ins.  deep,  and  lined   throughout  n 
"6-lb."  sheet   lead.     The   surface  of  the  ground  below 
tanks  is   covered  with  a  concrete  and  cement  floor  inclii 
to  a  sump  to  collect  any  solution   escaping  in  the  event 
a  leakage.     Each   settling  tank  is  provided  with  two  pip 
one   which  extends   to  10  ins.  above  the  bottom,  to 
the  clear  solution  to  the  precipitating  tank,  the  oth<  ■ 
directly  from  the  bottom  and  conveys  the  slimes  to  a  til 
tank.     The   three  precipitation  tanks   have  a  capacity 
90—95  tons  of  solution  each,  and  have  bottoms  sin 
a  central  point  to  permit  of  easy  cleaning.     Two  line: 
lead  piping,  perforated  along  each  side  with  ^  in.  boles, 
laid  on  the  bottom  of  each  tank   equidistant  from  tl 
and  with   one  end  extending  above  the  top  of  the  tank 
the  introduction   of  the  hydrogen  sulphide  gas  used  n- 
precipitant.     From  the  precipitation  tanks  the  solution  ; 
precipitate  pass,  with   a  fall  of  14  ft.   to  pressure  tanks 
thence  to  the  filter  presses. 

Roasting  the  Sulphides  and  Melting. — The  two  roasl 
furnaces  are   of  the  muffle  type  ;  they  arc  fired  nidi  i 
and  have  a  separate  flue  and  dust  chambei 
each  muffle  to  collect  any  dust  given  off  during  ; 
The  melting  furnace  has   two  openings    large  enough 
No.   125  graphite  crucibles,  each  separately 
residuum.     It  is  stated  that  a  fusion   can  In 
than  1  hour  in  this  way,  as  against  2i — 3  hours  with 
fire. 

Concentration.  —  The    tailings     from    the    chl" 
barrel  are   conveyed  to  eight   large  tanks,   and  tl . 
succession  to   16  double-deck   12-ft.  Wilfley 
tables,  a  shaking  lauuder,  aud  four   12-ft.  single-decl 
The    tailings    from    all    the    tables   are   deliv  I 
tailings   dump,  and  any  excess    of  water  overflow 
launder,  is  settled  in  a  large  pond  aud  pumped  back  ;< 
used  again  in   concentration.     The  object  of  concerj 
after  chlorination  is  to  save  the  coarse  gold  resulting  f  " 
the  roasting  of  the  telluridc  oris,  since  tune  cannot 
for  complete    solution,  as  also  any  other  material 
due   to    imperfect    roasting   or   faulty    chlorination. 
general  concentration  is  high,  being  on  an  a 
75  tons  of  tailings  to  one  ton  of  concentrates.     Th 
made  is  from   40 — 60  per  cent,  of  the  values  iu  !i. 
tailings. — A.  S. 

(.Gfcta)  Auriferous   Mispickel    Oris   at    Deli 

Treatment    of   ,    by    the    Cyanide    FrflMW 

Wright.  Eng.  and  Mining  J.  1901,  71,  [25],  C 
Supplement,  807—810. 
The  ores  of  the  Deloromine  are  described  by  1'.  li- 
as consisting  generally  of  quartz,  more  or  li 
pregnated  with  arseno  pyrites— mispickel— aud  occo 
containing  copper  pyrites  aud  frequently  a  large  pel 
of  iron  sulphide. 

The  method  of  treatment  followed  may  be  briefly  desc 
as: — 

(1.)  Leaching  with  a  dilute  solution  ol 
to  which  is  added  a  small  proportion  of  cyanogen  bro  i 
solution. 

(2.)  Precipitation  of  the  dissolved  gold  bj  D 
(3.)  Kecovcry  of  ;;ohl  from  the  zinc-gold  slime*. 


-.  1901.] 
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„■  «,t   concentrates  from  the  mill  consist   principally 

lispickel,  with  some  iron  pyrites   carrying   small   but 

ins  qnantities  of  copper,  and  15 — 20  per  cent  of  quartz 

"l'lic  latter  is  retained  purposely  as   it   renders  the 

Bqnent  leaching  more  effective.     The  pulp  is  introduced 

tlv  into  the  leaching  vats,  of   which  there    are  four, 

I  with  sand-and-pebhle  filter  bottoms  and  bottom  dis- 

;  the   charge   is   about    10  tous  for   each   vat. 

;  with  water  and  partial  draining,  the  solutions 

ii.l  cyanogen  bromide  are  run  in,  the  weight  of 

oduced  at  tliis  stage  into  each  vat   being  about 

mis.     The  wash  water  which  is  displaced  by  the  bromo- 

ide  solution  is  passed  through   the   zinc  boxes.     It  has 

observed  that  the  first  portions  of  the  cyanide  solution 

rough  the  charge  are  very  weak  in  potassium 
i, ,  bat  contain  appreciable  quantities  of  soluble  ferro- 

id  thus  the   appearance   of  a   distinct    Prussian 

iii  on  adding  ferric  chloride  to  a  sample  of  the 

ion  is  an  indication  of  the  appearance  of  gold-beaVing 

ion.  When  this  point  is  reached,  the  solution  percolating 

lib   the   charge   is   directed  into  the  "strong  tank." 

i*  it  is  made  up  to  its   original  strength    by  addition  of 

ide,  and  is  then   again   run  on  to  the  charge  with  the 

isite   quantity   of   cyanogen  bromide   solution.      This 

of  operations    may    be    continued   until    the    liquor 

much  as  6 — 7  oz.  of  gold  per  ton.     After  24 

ing,  when  from  GO  to  70  per  cent,  of  the  total 
contents  will  have  been  extracted,  the  ore  is  allowed  to 
I,  and  then  turned  over  with  a  shovel  in  order  that  fresh 
ices  niav  be  exposed  to  the  solution.  The  leaching  is 
continued  until  it  is  shown  by  tests  on  samples  of  the 
ion.  that  the  extraction  is  complete.  The  charge  is 
t-  lined  first  with  weak  cyanide  solution  and  then  with 
r;  the  weak   cyanide  washings   are  collected  and  used 

tther  charges  of  ore,  whilst  the  wash  v/ater  is 
ed  through  the  zinc  boxes. 

itating  the  gold  from  the  "  strong  "  and  "  weak  " 

fume  or  dust  is  employed.     The  precipitating 

i  consists  of  an  inverted  sheet  iron  cone,  4  ft.  6  in.  in 

i  1  ft. »>  in.  deep,  fitted  at  its  apex  with  a  tine. 

I  a  small  perforated  cone,  by  means  of  which  the 

itributed  uniformly.  The  zinc  fume  is  introduced 
Igh  a  central  funnel  and  pipe,  the  latter  being  expanded 
s  lower  end  into  an  inverted  funnel.  The  pipe,  by 
ting  the  stream  of  liquor  helps  to  more  thoroughly 
the  latter  with  the  zinc  fume.  The  liquor  runs  direct 
igh  the  three-way  tap  into  the  bottom  of  the  cone,  and 
-  the  zinc  fume  just  above  the  distributing  rose.  The 
pitated  liquor,  which,  by  the  time  it  reaches  the  rim 
ic  cone,  carries  only   a  small   quantity  of  suspended 


matter,  overflows  into  a  peripheral  gutter,  and  thence  t1"ws 
to  a  wooden  settling  box. 

The  gold-bearing  precipitate,  whether  obtained  from  the 
zinc  boxes  or  from  the  fume  cone,  is  agitated  with  sulphuric 
acid  (1  :  10),  and  the  gold  slimes  washed  free  from  zinc 
sulphate  by  decantation  with  cold  water,  the  washing  being 

run  into  settling  tanks.     The  gold   sli 9  are  then  drained 

and  heated  to  dull  redness  on  shallow  sheet  iron  trays  in 
a  small  wind  furnace,  which  is  so  arranged  that  it  can  be 
heated  by  waste  furnace  gases.  The  roasted  slimes  are 
smelted  with  a  suitable  flux  in  clay  crucibles,  and  the  slags, 
which  are  stated  to  be  exceptionally  clean,  are  allowed  to 
accumulate  and  then  treated  by  t'aldeeott's  pr -ss. 

The  following  average  results  have  been  obtained 
during  two  years'  experience  with  this  method  :  — Potassium 
cyanide  per  ton  of  concentrates  treated,  2-0  lb. ;  cyanogen 
bromide,  0-5  lb.  ;  zinc  fume,  0-19  lb.  5  total  length  of 
treatment,  80 — 100  hours  ;  extraction  of  gold  from  concen- 
trates,87 — 94  ;  mean,  9n-5per  cent.  The  author  considers 
that  with  practically  all  the  so-called  refractory  ores,  the 
results  obtainable  both  as  regards  cost,  and  completeness 
of  extraction  are  better  with  the  above  method  than  with 
the  ordinary  cyanide  process. — A.  S. 

Alluviul  Gold  Deposit  in    Bosnia;   Composition  of 

F.  Katzer.  Chem.  Zeit.  Rep.  1901,  25,  [21],  187. 
The  deposit  examined  is  on  the  Pavlovac,  a  tributary  of 
the  Fojnicka,  having  its  origin  in  the  Matorae  massive. 
The  alluvium  is  fairly  auriferous  in  places,  showing  grains 
of  gold,  of  the  size  of  poppy  or  millet  seed,  which  give  no 
indication  of  rolling  action.  On  examination  the  deposit 
showed,  per  100  kilos.  : — (n)  Artificial  products :  lead, 
716;  lead  slags,  1,252;  copper  slags,  308  ;  and  iron  slags, 
848  grms.  (6)  Xatural  constituents:  gold,  0-0376;  dolo- 
mitic  limestone,  84 ;  titaniferous  iron  ore,  348 ;  quartz, 
172;  iron  glance,  740;  magnetite,  888;  pseudomorphs  of 
goethite,  3,452  ;  and  phyllite,  88,760  grms.  The  goethite 
probably  bad  its  origin  in  auriferous  pyrites  beds  which  had 
been  cut  through  by  the  river.  The  occurrence  of  slags  is 
interesting,  because  at  the  present  time  there  are  no  copper 
or  silver  works  along  the  whole  course  of  the  river,  though 
there  are  evidences  of  old  workings. — W.  G.  M. 

Tellvrides  of  Gold  and  Silver  in   the  Kalgonrlic  Region. 
A.  Carnot.     Comptes  Rend.  132.  [22J,  1298 — 1302. 

In  this  paper  analyses  of  the  West  Australian  telluride 
ores  from  the  Paris  Exhibition  are  given. 

No.  1  is  from  the  Lake  View  Consols  mine  ;  the  rest  are 
from  the  Great  Boulder  Proprietary. 
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and  brilliant  cleavage  ;  structure  fibrous  in 
'  'lirections ;  colour,  silver-white  011  the  cleavage  planes, 
wise  steel  -  grey.  Composition  expressed  by  the 
da  r,AuAg)Tes :  the  Siilvanite  of  Offenba,nyo. 

Ily  no  cleavage  planes;  fracture   conchoidal; 

grey  to  yellow-grey.  Formula,  (AuAgHg)  ,Te3. 
author  suggests  the  name  Coolgardite. 

-age;  conchoidal  fracture  ;  steel  grey  to    iron- 

;;brittleand,  easily  powdered.  Formula,  (Au.,Ag6HgTe6). 

ably  this  is  Pittmaun's  Kalgoorlite. 

lellowish-grey,  in  places  darker;  conchoidal  fracture ; 

'■vage.    Formula,  (AuAg)Te,.     The  same  formula 


as    sylvauite,    but    with    much    less    silver ;  agrees    w  ith 
Genth's  Calaverite. 

5.  fellowish  -  grey  j  conchoidal  fracture:  contains  both 
mercury  and  antimony.  Formula,  (AuAgHg)_,Te3.  Cool- 
gardite, but  with  more  gold  and  other  metals,  less  silver. 

6.  Greyish-black ;  looks  like  an  aggregate  of  small 
fragments,  somewhat  resembling  anthracite  in  appearance. 
The  two  samples  differ,  one  seems  to  be  Kalgoorlite,  the 
other  a  mixture. — J.  T.  D. 

Gold  and  Sillier  Buttons  in  Quantitative  Blowpipe  Assays  ,- 

Measurement  of .     J.  W.  Richards. 

See  under  XXIII.,  page  839. 
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W,!i'  Assaying  of  Complex .     E.  A.  Smith. 

Will..  ■><■<■<-  839. 

Gold  (Mil  SUeer  Alloys,  frcfrom  Egyptian  Tvmhs. 
Berthelot. 

-      andi  -  WW.,  puge  846. 

Silver  Chloride:  Reduction  of ,  by  Hydrogen. 

Jouniaux.    Comptes  Bend.  1901, 132,  [21],  1270—1273. 

The  author  adduces  sumo  experimental  facts  to  Bhow  that 
at  640  C.  the  reaction  AgCI  -  II  =  HC1  +  Ag  is  reversible, 
and  that  the  point  of  equilibrium  can  be  displaced  by 
varying  the  pressure, — '    S. 

Alliy  ;  Density  of  Aluminium-Antimony .     Lippmann. 

aptes  Bend.  L90i,  132,  [81],  1266—1207. 
illoy  of  aluminium  and  antimony  corresponding  to  the 
formula  AlSb  toses  at  1,078  — 1,080°  C,  whilst  the  melting 
points  of  its  constituents  are  661)  and  680  respectively. 
Its  specific  privity  at  16  C.  referred  to  wati  rat  4  I  .  and 
in  vacuo  was  found  to  be  4*2176,  whilst  the  densities  of 
the  element*  are  2- 67  and  6'72.  If  no  change  of  volume 
had  taken  place  daring  the  formation  of  the  alloy,  the 
density  should  have  been  5*2246.  It  therefore  follows 
that  a  large  increase  in  volume  occurs  during  the  formation 
of  the  alloy,  which  thus  forms  an  exception  to  Matthiesseu's 
rulc.- 

Pyritic    Smelting;     The    Present   Position    of .      E. 

Bahlsen.     Chem.  Zeit.  Hep.  1901,  25,  [81],  187.    From 

Stahl  a.  Kisen,  1901,  21,  597. 

:n:i:  has  stated  that  the  process  of  pyritie  smelting 
has  not  fulfilled  all  that  was  expected  of  it.  He  expects, 
however,  to  be  able  to  apply  it  in  the  production  of  coarse 
matte  from  Canadian  copper-nickel  ores,  and  also  in  making 
the  Norwegian  ores  smeltable ;  and  since  pyritous  gold  ores 
cannot  be  amalgamated,  and  cupreous  ores  cannot  be  treated 
by  the  cyanide  process,  he  proposes  to  treat  these  also  by 
pyritie  smelting.  Lodin,  however,  contends  that  the  process 
is  declining,  and  that  in  its  true  form  it  is  in  use  in  only 
two  places,  namely,  in  Tilt  Cove  and  in  Mount  Lyell  (Tas- 
mania), lie  disputes  the  utility  of  separate  charging,  and, 
on  theoretical  grounds,  contends  that  an  addition  of  carbon 
to  the  charge  is  essential,  an  omission  of  carbon  leading  to 
irregular  de-cent  of  the  charge.  Gautier  stales  that  in 
Leadville  and  Silvertown,  with  cheap  cuke  and  lead  ores, 
the  proces-  mrating  the  precious  metals  in  lead  is 

cheaper  thin  that  of  pyritie  smelting.  The  author  arrives 
at  the  following  conclusions : — The  vertical  method  of 
charging  and  smelting  without  an  addition  of  carbon  is 
practically  discontinued,  but  a  mixed  process  with  horizontal 
charging  and  the  addition  of  combustible  material  is  inuse; 
it  is,  however,  displaced  by  treatment  with  lead  in  the  case 
of  gold  and  silver  ores.  The  process  is  only  a  special 
one  for  districts  where  fuel  is  scarce.  The  disadvantages 
are  slow  driving,  a  matte  poor  as  to  copper  contents,  and 
a  tendency  to  scaffolding. — W.  G.  M. 

Copper-Tin    Alloys;     Results    of  Chilling   .       C.    T. 

Heycock   and  F.   II.  Neville.     Proc.  Roy.  Soc,  68,  May 
83, 1901,  171—178. 

Tiie  authors  have  pursued  their  experiments  on  copper-tin 
alloys,  and  have  thrown  light  upon  the  question  of  the 
crystalline    patterns   shown    by  the    various    alloys    of   the 

.  by  examining  microscopically  the  structures  of  the 
same  alloy  chilled  from  different  temperatures.  In  the  ordi- 
nary cooling  curve  of  the  alloy  containing  19  atomic  per  cents. 
of  tin  and  81  of  copper,  there  is  a  considerable  evolution  of 
heat  during  solidification  between  the  temperatures  800  to 
' '..  and  slight  evolutions  at  temperatures  below  the  latter, 
and  after  the  alloy  has  become  a  i igid  mass.  1'oiiits  on  the 
cnrvi  sen  for  chilling  the  alloy  so  as  to  examine 

the  structure  between  the  changes  produced  at  the  moments 
of  heat  evolution    in    the  following  manner: — A  bath  of  tin 

heated  above  the  highest  freezing  point  of  the  alloy 
and  the  pyrometer  transferred  thereto.      \  Dumber  of 

each  containing  from  5  to  10  grins, 
of  the  alloy,  were  immersed  in  the  bath,  and  the  whole 


allowed    to    cool   slowly  ami   uniformly,   an  atmosphere 

IS  being    employed   to    prevent  oxidation  of  tl 
samples.      As  the   temperature   fell   to   each  of  the  ■ 
points, one  tube  was  withdrawn  and  plunged  into  water.  'I 
chilled   alloys   were  afterwards    ground,  polished, 
pattern  brought  out   by  slighth  heating  the  surface  until 
pale  yellow  oxide  film  was  formed,  this  beiug 
etching  for  developing  differences  of  chemical  comp 
Reagents    were     employed,    however,    where    the    chilli' 
temperature  wus'low,  so  as   to   avoid  any  possibility  of  t 
heating   reversing   the   chilling  effect.     The   suiter  part- 
the  alloy,  ur  those  containing  the  most  copper,  were  dark 
in  the  yellow  stage  with  alloys  richer  iu  copper  than  Co,! 
With   alloys  containing  more  tin,   the  richer  copper  pa 
were  darkened  by  etching   with   ammonia.     All  the  alio 
except  the  hottest  one,  had  solidified  before  chilling,  a 
were  therefore  compact,  the  first  one  being  granulated. 

The   results   show    ".hat  the  crystalline   structure  of  i' 
alloys  chilled  from  the   liquid   or   partially  solidified 
large  and  best  seen  at  10  or  20  diameters,  but  the  specin 
chilled  after  the  alloy  had   been  solid    for  some  litl 
revealed  no  crystalline  pattern  at  all  even  at  400  diameti 
The  latter  specimens  wen-   chilled  at  temperatures  betwi 
the  heat  evolution  point  on  solidification  at  a 
and  the   first   heat  evolution  of  the   solid  metal  at  bel 
600°  C.     After  the  alloy  had  cooled  below  this  low- 
evolution  point,  the   chilled  structure  was  again  cr, 
and  resembled  somewhat  that   of  the  slowly  cool' 
Chilled  from  a  still   lower   temperature  the  result  was 
almost  perfect  reproduction  of  the  slowly  cooled  crj 
pattern.      Another  and    slight   heat   evolution   below  i 
temperature  seems  only  to  affect  theeutectic.     Other  all 
of  different  proportions  of  copper  and   tin.  hut  nol 
removed  iu  composition  to  the  above,  all  showed  a  ei  I 
larity  between  the  chilled  and  slowly  cooled  patten 
a  corresponding  region  of  temperature  in   each  where 
chilled  specimen  yielded  no  pattern  whatever. 

The   no-pattern    condition    was   also   obtaiui  i. 
anticipated,  by  heating  to  a   faint  red  heat  and  chillia 
piece  of  the  slowly  cooled  and  crystalline  alloy.     On  tl 
reheating  to  just  below  redness,  and  quickly  but  not 
rapidly  cooling,  the   crystalline  pattern  was   reston 
polygons   were    then  of   the  same  size  as  in  the 
alloy,  but  the  fern-leaf  pattern  was  smaller,  the  former  i 
pointing  to  the   probability  that   the   polygons  were 
at  an  earlier  period  in  the  history  of  the  alloy. — A.  \V. 

Copper  ;  Analysis  of  Commercial .     A.  Hollarl 

See  under  XXIII.,  page  840. 

Copper  :    Electro- Metallurgy   of  .      G.   Codar. 

Klettricita,  1901,  20,  20,  21,  39 — 41,  56,  67,  67—70. 

.See  under  XI.  B.,  page  816. 

Alloys;  Aluminium-Molybdenum .  L.  Guillet.    I 

Rend.  132,  [22],  1322—1825. 
These  alloys  are  formed  similarly  to  those  of  twig- 
Journal,  1901,  72:!),  and   their  formation  present! 
phenomena.       With  all    proportions  between  A!v 
Al,,Mo,  well  fused  ingots  are  obtained.     With  those 
AlMo3   and    AI.,Mo,  superb  lamellar   crystals  are 
often  forming  by  their  interlacing  the  whole  ingot. 
these,   little   geodes  occasionally   appear,   containing 
filiform    crystal-:     and    with    great   excess    of    aim 
kidney-shaped  excrescenci  s    form    on    the   surface 
ingot,  which  consist  of  agglomerations  of  6 
All  these  crystals  are  as  a  rule  pure,  i  '   like 

tungsten  compounds,  with  a  coating  of  aluminium, 
shows    that   the  lamellar  crystals   are   Al.Mo.  tin 
crystals  from  the  geodes  AlMo,  and  the  crys 
kidney-shaped  bodies   Al-Mo.      They  are   all   atta 
strong  acids  ;  not  by  boiling  water. — T.  T.  I). 

Alloys;   Aluminium-Magnesium .     O.  Bondouar 

Comptes  Kcnd.  i32,  [22],  1325—1327. 

Iiii.    melting-points   of  various  alloys  oi 

ig  from  5  to  90  per  cent,  of  aluminium  wei 
and  the   results   plotted.     The  curve  showed  I 
corresponding  to  AlMgn  and  AlMg ;  there 
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ia.    The  mechanical  strength  of  the  alloys  diminii 

I   from  either  purr  metal,  to  u  minimum  for  the 
r  cent,  alloy. — J.  T.  1>. 

jMlium.     British  Jour.  Phot.  48,  1901,  [2143],  337. 

iresence  in  the  aluminium  from  which  this  magnesium- 
nium  alloy  is  made,  of  any  sodium,  carbon,  or  nitrogen 
the  product.  For  sheet  and  tubes  the  alloy  should 
in  less  than  It)  per  cent,  ot  magnesium,  but  castings 
-ontuiu  a  larger  proportion.  The  alio}  does  not  clog 
the  finest  file  and  turns  well  ;  its  fracture  is  more  like 
if  steel  than  that  of  zinc;  its  specific  gravity  is  2 '5, 
I  is  iD  tension  from  three  to  four  times  stronger  than 
niuni.  Of  groat  importance  is  the  fact  that  it  can 
I  satisfactorily. — J.  W.  II. 

rim  in  Ores;  Determination  of .     O.  P.  Fiitchie. 

See  under  XXIII.,  page  840. 

PATENTS. 

iiM  Process,  Electric ;  and  Apparatus  to  be  used 

rein.    The  British   Aluminium   Company   from  A.  II. 
og.  Pat.  967G,  May  9,  1901. 

Seeundir  XI.  B.,page  SI 7. 

Recoct)//  of :  and  the  Simultaneous  Generation 

Energy.     K.   II.  Gould.     Eug.   Pat.   15,019, 
1901. 

See  under  XL  B.,  page  817. 

in  j    Manufacture  of ;    [Extraction  of  Metals']. 

G.  J.  Atkins.     Eng.  Pat.  15,282,  Aug.  28,  1900. 

See  under  VII.,  page  8ns. 

1  la  nu  fact  arc     of ;      and      Treatment     of 

■  sthenic/.     G.  J.  Atkins.     Eng.   Pat.   5661. 
.rch  IS,  1901. 

See  under  VII.,  page  808. 

XL-ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLUROY. 

(A.)— ELECTRO-CHEMISTRY. 

and  Chlorine:   Mercury    Cell  for   Electrolytic . 

Kr.inke.     Amer.   Electrn.    1901,   13,    104.     Through 
ence  Abstracts,  1901,  4,  [42],  526. 

-  cell  a   falling  stream  of  mercury  is   used  as  cathode 

of  platinum  or  carbon  as  anodes.     On  a 

scale,  with  anodes  3   cm.  apart,  with   a  warm  strong 

•  it,  and  with  an  E.M.F.  of  4  volts,  a  flow  of 
is.  of  mercury  per  second  sufficed  for  a  current  of  0'7 
res  when  the  anodes  were  of  carbon,  or  of  1  "2  amperes 

ere  of  platinum.  In  an  experiment  on  a  larger 
with  carbon  anodes,  500  grms.  of  mercury  carried  160 
res  with  a  potential  difference  of  4  volts  (with  platinum 
•s  the  weight  of  mercury  was  100—  150  grms.  per 
1).  The  proportion  of  sodium  in  the  mercury  is 
'■",  owing  to  the  rapidity  with  which  the  latter 

. :h  the  cell.  Glazed  stoneware  cells  of  this  type. 

re,  may  be  used  for  a  current  of  3,000  amperes 
olte.    The  advantages  claimed  are  : — (1)   Low  E.M.F. 

mercury  is  quickly  removed  ;  (2)  high  current 
per  cent,  has  been  recorded)  ;  (3)   relatively 

of    mercury   per    unit    of    soda   produced;   (4) 

Ji  yield  per  unit  of  plant. — W.  G.  M. 

ipltragms  ;  Electrolytic .     M.  Le  Blanc.     Zeits. 

fur  Elektrochem.  1901,  7,  [48],  653—656. 

lition  to  the  acid-resisting  diaphragms  described  by 

mthor  (this  Journal,    1901,132),   a   new  diaphragm, 

litly  different  composition,  has  been  discovered. 

irticult   io  manufacture,  but   plates   measuring 

;-  em.  and  4  or  5  mm.  thick  have  been  made.     The 


original  composition  was  roughly  75  per  cent.  Sit ).,  and 
25  per  cent.  AljOj.  In  the  new  diaphragms  about  2  per 
cent,  of  tin- alumina  is  replaced  by  alkali.  ,\  n  analysis  of 
the  Pukall  composition  gave  the  following  results :  70 — 71 
cent.  SiOj,  27— 28  per  cent.  Alii.,  and  about  1-5  per 
cent,  alkali.  The  resistance  of  the  new  diaphragms  is  less 
than  half  that  of  the  old.  <  In  comparing  diaphragms  5  mm. 
thick,  it  was  found  that  the  fall  of  potential  caused  by  the 
new  plates  "as  0-17  volt  as  against  0*40  volt,  using  a 
current  density  of  30o  amperes  per  square  metre. 

Attempts  were  made  to  correlate  the  electrical  resistance 
of  the  diaphragms  with  the  porosity  ol  the  composition, 
but  without  success.  As  a  measure  of  tho  porosit\  the 
author  tried  the  rate  of  diffusion  of  sodium  chloride 
through  the  material,  the  amount  of  water  absorbed  by 
the  air-dry  material,  and  the  rate  at  which  water  filtered 
through  it. — J.  S. 

(  'iihalt  from  Nickel;  Electrolytic  Separation  of . 

13.  Balachowsky. 

See  under  XXIII.,  page  8  (0. 

Electrical  Heating  Apparatus.     J.  Sehelieii.     Chem. 
Zeit.  1901,25,  [45],  is;,. 

See  under  XXIII.,  page  837. 

PATENTS. 

Chlorides  of  Metals  of  the  Alkalis   and  Alkaline  Earths  ; 

Electrolysis   of  ,  for  the   Purpose   of  Obtaining 

Chlorine,     and    Apparatus     therefor.       O.     .1.     Atkins, 
Tottenham.     Eng.  Pat.  5596,  March  16,  1901. 

A  COMPOUND  salt  (mixture  of  chlorate,  hypochlorite,  and 
chloride),  useful  for  the  subsequent  manufacture  of  chlorine, 
is  produced  by  the  electrolytic  decomposition  of  chlorides 
of  alkalis  or  alkaline  earths,  such  as  chloride  of  sodium, 
carried  out  under  conditions  where  hydrogen  alone  is 
evolved,  Hnd  practically  the  whole  of  the  oxygen  and 
chlorine  arc  kept  in  solution.  A  long  containing  vessel 
of  wood  or  other  suitable  material,  is  lined  with  carbon, 
which  subsequently  becomes  the  anode,  and  within  it 
revolves,  on  suitable  bearings,  a  cylinder,  preferably  of 
wood,  and  entirely  encased  in  sheet  lead  or  other  con- 
ductor, which  acts  as  the  catnode.  The  trough  is  so 
arranged  that  there  is  a  natural  slow  flow  from  one  end 
to  the  other  of  the  salt  solution,  which  covers  the  anode, 
and  somewhat  less  than  half  the  diameter  of  the  cathode, 
so  that  its  axis  may  be  out  of  the  electrolyte.  A  scraper 
of  india-rubber  or  other  suitable  material  rests  on  the 
entire  length  of  the  cathode,  and,  as  the  latter  revolves, 
pushes  back  the  adhering  electrolyte,  liberates  the  bubbles  of 
hydrogen,  and  cleans  the  surface  from  it  before  re-entering 
the  electrolyte.  The  apparatus  is  connected  to  a  dynamo 
or  other  source  of  electric  current  by  conductors. — G.  H.  R. 

Accumulators  or  Secondary  Batteries.  ("..  F.  YV.  Kloth, 
O.  H.  G.  Biinning,  and  J.  (,.  L.  1>.  Kunhardt,  Liibeck, 
Germany.     Eng.  Pat.  8598,  April  26,  1901. 

The  accumulator  comprises  a  plate  or  the  like,  charged  in 
the  ordinary  manner  for  accumulator  purposes,  arranged  in 
a  salt  solution  or  acidified  water  in  combination  with  a  body 
relatively  electro-negative  to  the  plate.  This  body,  though 
previously  uncharged,  serves  to  produce  an  electric  current 
from  the  moment  of  its  co-operation  as  a  counter  electrode 
to  the  charged  plate  submerged  in  the  common  liquid.  A 
charged  positive  plate  may  he  used  with  an  uncharged  zinc 
one,  or  a  charged  negative  plate  with  an  uncharged  one  of 
carbon  or  manganese  oxide. — G.  II.  R. 

Electric  [Constant]   Battery.     P.    E.    Francken,  Brussels. 
Eng.  Pat.  12,977,  July  18,  1900. 

The  improvements  in  the  permanent  battery  claimed  are 
characterised  by  the  rectangular  form  of  the  partitioned 
carbon  pole  surrounding  the  porous  cell  containing  the  zinc 
plate  for  the  purpose  of  effecting  the  maximum  of  the 
generic  action  developed  by  the  combination  of  sulphuric 
acid  at  15°  B.  as  exciting  liquid,  and  of  bichromate  of  soda 
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!'..  a*  depolarising  liquid.     The  surface  of 
electrode  is  considerably  increased,  and  conse- 
quently the  output  of  the  coll,  by  partitioning  the  rectangular 
carbon    pole  by    the    insertion    of    carbon    plates    ai    right 
-  to  the  sides  of  the  sockets,  in  which  they  are  fixed  at 
the  two  ends. — G.  II.  R. 

rode*   '"or  Arc   Lamps  ;   Carton .     V.    Alexan- 
dras, St.  Petersburg.     Bug.  Pat.  15,021,  Aug.  82,  1900. 

1'me  lighting  energy  of  carbon  electrodes  for  are  lamps  can 
be  increased  by  the  addition  to  the  ordinary  carbon  mass  of 
oiid.  -  -   of    certain    uietals,   such   a-    magnesium, 

alumiuium,  sine,  copper,  and  silver,  and  also  of  oxides  of 
such  metals  as  are  used  for  the  ineandescent  mantles  known 
as  Welsbach  mantles. — G.  II.  H. 

Electrodes  ;  Process  far  the  Forming  of .    A.  .1    Poult, 

Loudon.     From   E.  Andreas,  Dresden,   Germany.     Pug. 
Pat.  15,473,  Aug.  30,  1900. 

Kuctric  accumulator  plates  can  be  formed  without  paste, 
by  first  subjecting  the  lead  plates  in  the  usual  May.  in  a 
dilute  sulphuric  acid  bath,  to  the  influence  of  an  electric 
current,  until  a  brown  coating  of  peroxide  of  lead  is  formed, 
ua-hing  them,  and  then  subjecting  them  to  a  very  dilute 
solution  of  nitric  acid,  until  the  brown  colour  of  the  coating 
becomes  grey,  and  repeating  this  alternating  treatment  until 
the  desired  capacity  of  the  plate  is  obtained. — G.  H.  1!. 


(B.)— ELECTRO-METALLURGY. 

Iron  :  Manufacture  of ,  in  the  Electric  Furnace  by  the 

Stasscau  Process.     V.  Lucehini.     Soc.  Chim.  <li  Milano  ; 
through  Chem.-Zeit  1901,  25,  [45],  489. 

Ssassako's  first  patent  was  taken  out  in  189?,  and  the 
original  form  of  his  electric  furnace  resembled  that  of  the 
blast  furnace,  with  a  graphite  lining,  for  which  afterwards 
magnesite  was  substituted.  The  form  now  used  (patented 
in  April  1900)  is  that  of  a  narrow  Martin-furnace  with  basic 
hearth,  heated  by  three  electric  arcs  placed  above  the  upper 
surface.  The  charge  is  so  calculated  that,  besides  the 
carbon  necessarj  for  reduction,  sufficient  is  added  for 
carburisation,  according  to  the  product  aimed  at.  Enough 
limestone  is  added  to  form  silicates  of  the  composition 
MSii  >,.  The  ore  is  worked  into  balls  of  about  5 — 6  cm. 
diameter.  The  average  yield  of  the  furnace  when  used  for 
reductions  has  been  found  to  be  50  per  cent.,  and  when 
employed  for  smelting  or  refining,  80  percent.  Under  the 
least  favourable  conditions,  it  appears  that  5  h.p.-hours  are 
required  to  produce  1  kilo,  of  iron  ;  hence  each  h.p.  should, 
in  a  year  of  7,000  working  hours,  afford  1,400  kilos. 
of  iion.  The  iron  produced  by  this  process  contains 
very  little  manganese,  and  is  suitable  for  dynamo  work. 
Only  half  the  sulphur  can  be  removed.  Analyses  are  given 
in  the  original  paper  of  various  products  obtained  with  the 
aid  of  this  furnace,  including  iron  with  99 '7  per  cent.  Fe, 
ferro-manganese  (67  per  cent.),  spiegeleisen  (7  per  cent.), 
and  ferro-chrome  (40  per  cent.). — W.  G.  M. 

Copper ;     Electro  -   Metallurgy     of    .       G.    Codara. 

Elettricita,    1901,   20,    20—21,   39—41,    56— .07,    07—70. 
Through  S  lie \l>stracts,  1901,  4,  [42],  525. 

Pi:n  i:ence  is  made  to  the  four  processes  that  have  been 
tried  for  the  electrolytic  extraction  of  copper  from  its  ores, 
namely,  those  of  Body,  Siemens  and  Ilalske,  Hopfner,  and 
Marches'-.  The  second  of  these,  using  ferric  sulphate  as  a 
solvent  for  the  roasted  sulphide,  ha3  been  tried  on  a  large 
scale  at  Martiuikenfelde,  at  Pena  de  Herro,  and  in  the 
Tyrol,  but  without  success.  Hopfner's  process  was  tried 
in  the  Saxony  Erzgebirge,  at  Giessen,  and  at  Wiedenau, 
with  a  similar  result,  although  at  Safenburg,  with  a  Rio 
Tinto  ore  containing  :;  37  per  cent,  of  Cu,  it  gave  good 
resjlts,  yielding  54  kilos,  of  copper  per  horse-power  in 
2  1  hour-.  After  references  to  the  remaining  processes 
above  mentioned,  the  electrolytic  refining  of  copper  by 
ens  and  Hal-ke's,  Iiorchers'  and  Goslar's,  Stahlmann's, 
Hayden's,  Smith'-,  Randolfs,  and  Thofehrn's  processe-  are 
described  (in  the  original  article). — W.  G.  M. 


Chromium  ;   Electrolytic .     P.  Neumann.     Zeits. 

Elektrochem.  1901,7,  [48],  056— 661. 

Under    certain   conditions,  good   deposits  of  electro!  ■ 
chromium    ran    be    obtained    on  electrolysing  solutions 
chromium    salts.     The   cathode    compartment   con: 
chromium  solution,  whilst  the  anode  compartment  i- 
with  mineral  acids  or   salt   solutions.     Carbon   is  i 
used  as   the  cathode,  hut   deposits   can   also 
metals   such    as  platinum,  brass,  lead,   &c.     Aecoi 
the    nature   of   the   anode   electrolyte,    lead,    platinum, 
carbon  is   employed  as   the  anode.     In    order   to 
metallic   deposits   free   from   oxide,  it    is   essential   I 
cathode  solution  should  be  kept  well  stirred.     The  indue 
of  the  current  density  on  the  character  of  the  dep 
determined    with    a    chromic    chloride   solution    c  I 
1C0   grins,   of   metallic  chromium  per   litre,  the  soluil  . 
being  prepared  at   the  ordinary  temperature.     The  res  4 
are  given  in  the  table  : — 


Current 

Density  per 

:sq.  rjem. 


Product. 


0-9 
1-8 

ST. 
45 

72 

Oxide. 

Metal  at  first,  oxide  later. 
Uetal  and  oxide  mixed. 
Thin    metallic   deposit,  i 

later  by  oxide. 
Metal  with  small  quantities  of 

oxide. 

13-7 
18-2 

Pure  metal  and  some  crystals. . . 
Pure  metal,  m  .stly  cry  si  -dime  . . 

1-4 

S3* 


3^4 


The  temperature  of  the  electrolyte  maybe  ra 
50',  but  above  this  temperature  the  chromiu  u 
as  a  black  pow.ler.     Increase  of  temperature  scarce 
the  current  efficiency. 

TheTesult  of  varying  the  concentration  of  the  solulii  il 
shown  in  the  following  table  :  — 


Cr  ]«r 
Litre. 


Product, 


Grnis. 

210 


15S 
135 
105 
79 
53 
26 


Metallic    powder    mixed 

chromous  chloride. 
Metallic    powder    mixed    with 

chromous  chloride. 

Pure  nioial 

Pure  metal 

Pure  metal 

Metal  at  first,  oxide  later. 

Oxide  and  hydrogen. 

Small    quantity   of    oxide,  and 

strong  evolution  of  hydroien. 


PerC 


H-e 

3S  l 


The  highest  yield  shown  above  is  about  57  per  <■ 
by  altering  the  anode  solution,  this  can  be  inert 
89  •  5  per  cent. 

Electrolysis   of  the   sulphate  and  acetate  (fare 
results.     The  best  conditions   in   the  case  of  the 
are  :  65 — 85  grms.  of  Cr  per  litre,  and  a  current  il 
13 — 23   amperes   per  sq.  dcm.     The  current 
84-6    per   cent.,    which  increased   to    86"2  on  rau 
temperature.     The  solution  of  the  acetate  did  not  give  » 
deposits. 

The  deposits  can  be  obtained  several  mm.  in  thick  - 
and  they  have  the  same  tendency  to  split  oil  in  thin  I 
as  electrolytic   nickel.     On  examining  the  fracture 
metal,  there  appear  to  be   several   very  thiu  films 
between    the    metallic    layers.      Electrolytic    chr. 
bright  grey,  like  polished  steel,  an  1  resembles  sflret 
in  thin  deposits.     It  is  hard  and  brittle,  an 
taining  only  0-l — 0'2    per  cent,  of    iron.      ' 
chromium,   it  occurs   both   in  an  active  and  in  a  p  ' 
state. 

The  decomposition  potential  in  a  5  X- sulpha! 
1-898  volt, and  in  an  8  N-chloride  solution  1  -6 
practical   purpose-,  however,  it   i  —  to  empl   ■• 

E.M.F.  at  least  twice  as  great. —  I.  S 
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PATENTS. 

no  Process,  Electric ;  and  Apparatus  to  be  I    i ./ 

in.      The    British    Aluminium    Company,     London. 
11  A   II.  Cowles,  Cleveland,  U.S.A.     Eng.  Pat.  9676, 
101. 

am  and  an  aluminoi  -  product  from  illuminate 

i  arc  manufactured  by  forming  n  mixture  of  sodium 

,  ■(•  with  carbon  in  a  granular,  broken,  or  intimately 

udition    iu  proper  proportions,  and  heating  it 

closed  chamber  by  heat  generated  from  an 

nt,  wherein  the  sodium  is  reduced,  volatilised, 

•  lit    of     In-    chamber,    and    the   aluminium    is 

I     and  combined  with  carbon.     The 

ii-  is   collected  and  condensed,  and  the  carbide 

-  ed  from  the  furnace.     Hy  mixing  sodium 

mute  and  carbon   with  a  compound    of  anon-volatile 

renting  it  us  above,  the  oxide  of  aluminium  v. 

in  alloy  of  the  alumiuium  with  the  non-volatile 

charge   is  produced.     Alloys   of  sodium  and 

nr  urn  can  be  made  by  charging  the  mixture  of  sodium 

bon  with  a  volatile  and  non-volatile  metal 

ce,  whereby  the   sodium   is   reduced,  and  with 

metal    is    volatilised    and    passed    out    of    the 

•   while  the  oxide  of  the  aluminium  is  reduced  by  the 

the  aluminium   alloyed  with  the  non-volatile 

Hi-  furnace,  which  has  a  wall  permeable  to  vapours 

-.  and  a  condensing  chamber  outside  the  wall,  has 

iij  top  and  au  electrode  extending  from  the   furnace 

through    it.     A    gas-tight  pipe   fits   around,  and 

nt  with   the  electrode,  so  as   to  form  a 

tween   the  top  of  the  electrode  and  the  pipe. 

■  the  chamber  discharges  on  the  top  of  the 

to  prevent   the   passage   of  vapour  through   the 

U.K. 

ro-deposition  of  ,  upon  Articles  of  China. 

ire,  and  the  tike.     G.  Cooke,  Sheffield,  and  J. 
nton.     Eng.  Pat.  15,363,  Aug.  29,  1900. 

•  of  articles  of  china,  glass,  porcelain,  or 
can  be  prepared  so  as  to  enable  them  to 
I'tro-deposition  of  metal  by  forming  a  metallic 

:'ieui  by  i  firstly)  the  application  of  a  preparation 

I  rape  oil  in  equal  proportions,  mixed  with  five 

brimstone  and  red  lead,  or  arsenic  instead  of 

v,  the  surface  is  coated  with  a  prepara- 

parts  each  of  calcined  borax  and  of  oxide  of 

!,  and  seven  parts  of  calcined  and  pulverised 

third  coating  is  given  of  a  mixture  containing  two 

"  brown  gold,''  two  parts  each  of  a  flux  (such  as 

I    mercury,  seven  parts  of  oxide  of  silver,  and 

ah  of  nitric  acid  and  red  lead.     A  list  of  metallic 

i  th,.-e  mentioned   above  is  given,  which  can 

according  to  the  metal  to  be  deposited. 

— G.  IT.  E. 

eovery  of  .  anil  the  Simultaneous  Generation 

ctrie  Energy.     B.  H.  Gould,  iSurbiton.     Eng.  Pat. 
.  Aug  22,  1900. 

craps  to  be  treated  are  immersed  as  an  anode  in  a 
element  or  the  elements  of  a  galvanic  battery,  each 
eing  formed  by  a  suitable  tank,  vessel,  or  the  like, 
g  a  suitable  carbon  body  as  negative  electrode 
.  and  sea-water,  brine,  saline  solution,  or  a  similar 

lyte.  The  action  of  the  battery  causes 
«  and  separation  respectively  of  the  tin  and  other 

from  the  iron,  and  generates  simultaneously 
icrgy  for  the  secondary  cleansing  treatment  of  the 
s  in  a  suitable  bath  in  circuit  with  the  battery, 
■rent  may  be  used  for  any  other  purpose. 

— G.  H.  E. 

AIL— FATS.  OILS,  AND  SOAP. 

Characteristics  of  Certain .   M.  Greshoff  and 

■  Kcc.  Trav.  China,  des  Pays-Bas.  1901,  20,  65  ; 
|Zeit  Iiep.  1901,  25,  [20],  177. 

•  cia.— This  wax  is  obtained  from  the  leaves  of  a 
ie  order  of  Musacex.     It  forms  white  crystalline 


es,  has  a  specific  gravity  of  0-963  to  0-970  al  1  .   C,  and 
melts  at  79  —  81°  C.     It  is  onhj  slightly  so  boiling 

alcohol,  but  dissolves  readily   in  boiling  turpentine,  amyl 

alcohol,  and  carbon  bisulphide.  Its  arid  value  is  only 
2  to8,  and  its  saponification  value  109.  The  authors  obtained 
from  it  on  saponification,  an  acid. c. 11  <>  ,  which  melted  at 
71°  C.  This  they  termed  "pisangcerylic  acid."  The 
" pisangceryl  alcohol,"  which  they  also  isolated,  melted  at 
7s    ('.,  and  had  the  formula,  <  '    II    O. 

Godang  Wax. — This  is  obtained  from  Ficuscerifl.ua.  It 
forms  masses  which  tire  brown  outside  and  yellow  witliin. 
tta  specific  gravity  is  1-015,  and  its  melting  point,  after 
purification  from  alcohol,  6V  C.  The  wax  is  soluble  iu  the 
ordinary  solvents  on  boiling,  but  a  large  proportion  separates 
out  on  cooling  the  solutions.  The  authors  isolated  from  it 
icerylio  acid,"  C^IL,,!).,,  which  melted  at  57°  C,  and 
oceryl  alcohol,''  <-\rlI^<  >_.  melting  at  198  C.  They 
regard  godang  wax  as  a  connecting  link  between  wax  and 
caoutchouc, 

1  in  dry  distillation  godang  wax  yielded  an  aqueous  liquid 
containing  acetic  and  propionic  acids,  anil  an  oily  fraction. 
The  lntt.-r  contained  a  colourless  hydrocarbon,  ( !,  ,if..,-,  which 
boiled  at  22(1'  C,  fluoresced,  and  had  au  odour  recalling 
those  of  petroleum  and  turpentine.  It  also  contained  two 
crystalline  substances— an  acid  C^H^O..  (m.  pt.  .m3  C.),  and 
an  alcohol.  ( ',,H„< ),  melting  at  51°  C. 

Pisang  Wax  yielded,  on  dry  distillation,  a  hydrocarbon, 
C,,,!!.,,,  boiling  at  280°  C.,  and  au  acid,  C:7li-,i  >_.,  which 
differed  from  cerotic  acid  in  having  a  lower  melting  point 
(58    C). 

Beeswax,  when  subjected  to  dry  distillation,  yielded  a 
hydrocarbon,  C,  ,H,n,  lie.iling-  at  240' — 250°  C,  and  regarded 
by  the  authors  as  identical  with  a  substance  isolated  from 
petroleum.  They  also  obtained  from  the  distillation  a 
siibstauce  melting  at  63d  C,  and  another  melting  at  56°  C, 
which  they  concluded  belongs  to  the  oleline  series. 

— C.  A.  M. 

Strophantus    Seed    Oil ;    Characteristics  cf  ■ .      M. 

Bjalobrsheski.     Pharmaz.  Journ.  1901, 40, 199  ;  through 
1  hem.  Bev.  Fett-  u.  Harz-Ind.  1901,  8,  [6J,  123—124. 

Strophanthus  nispidus  yielded  by  expression  12'8  per 
cent,  of  fatty  oil,  whilst  an  additional  9'2  per  cent,  was 
obtained  by  subsequent  extraction  with  ether.  The  oil  was 
fairly  thick  and  of  a  brownish-green  colour,  appearing 
yellowish-brown  by  transmitted  light.  Its  specific  gravity 
at  15'  C.  was  0-9219.  It  became  completely  solid  at 
—  6°  C,  and  melted  again  at  +  23  (J.  It  was  rapidly- 
bleached  by  sunlight,  but  did  not  dry.  Completely 
insoluble  in  water,  slightly  soluble  in  alcohol,  and  readily 
soluble  in  ether,  chloroform,  and  petroleum  spirit.  Examined 
by  the  usual  methods  it  gave  the  following  results: — 
Acid  value,  24-3;  saponification  value,  194-6;  iodine 
value.  101-6;  Eeichert  value,  0-9;  Hehner  value,  94  1; 
melting  point  of  fatty  acids,  30-2°  C. 

It  was  found  to  contain  slight  traces  of  a  volatile  oil, 
pbvtosterol,  formic  acid,  and  another  volatile  fatty  acid. 
The  insoluble  fatty  acids  were  converted  into  their  ethyl 
esters  and  separated  by  fractional  distillation.  In  this  way 
oleic,  stearic,  and  araehidie  acids  were  identified. — C.  A.  M. 

Castor  Oil  manufacture  at  Marseilles. 
See  under  Trade  Kep.,  page  S.">9. 

Vegetable  Wax.     Chamber  of  Commerce  J.,  Aug.  1901. 

The  Moniteur  Officiel  da  Commerce  calls  attention  to 
a  product  called  "  Vegetable  Wax,"  furnished  by  the 
'•"  Ehimba "  tree  of  Madagascar.  It  appears  in  the  shape 
of  small  irregularly  tabulated  masses,  and  adheres  to  pieces 
of  bark,  of  a  brownish  red,  coming  from  the  tree.  Most 
of  these  masses  arc  incrusted  with  woody  and  earthy 
particles,  which  give  it  a  very  unclean  appearance;  others 
have  a  smooth,  but  dull  and  greyish  surface,  column-like 
resembling  many  resins,  which  "harden  iu  the  open  air 
whilst  running  over  the  surface  of  the  trunks  ot  trees. 
"Ehimba"  wax  is  fusibls  at  60'  C,  completely  soluble  in 
boiling  alcohol,  incompletely  soluble  in  cold  alcohol  (20  per 
cent,  insoluble).     It  contains  14  per  cent,  of  vegetable  wax. 
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\-„h,  ...  however,  it  resists   decolorising  agents, 

roxide  of  hydrogen,  hypochlorites,  and  even  weak 
nitric  acid.  It  might  be  used  as  :i  basis  lor  sealing  and 
modelling  wax.  The  bulk  of  it  melts  below  100  C,  l>ut  a 
simple  means  of  separating  Erom  it  the  vegetable  and  earthy 
particles  which  stain  it  is  required.  At  present  the  yield 
is  only  about  15  per  cent,  of  pure  product,  1  ut  by  means  of 
a  hydraulic  press,  with  plates  heated  to  90  C,  the  whole 
of  the  resin-wax  might  be  obtained.  The  separation  of  the 
resin  from  the  wax  would  next  have  to  be  undertaken. 
The  wax  fuses  about  72    ( '..  and  hi  t  serve  for 

candles,  hut  the  resiu  is  tco  dark  at  present  to  be  used  in 
making  varnish. 

PATENTS. 

Oil  from  Fish    or  otlur  Material;    Apparatus    for   Ejt- 

tracling A.  .1.  Bonlt,  Louden.     From  C.  Wacker, 

Baltimore,  Maryland.  U.S.A.     Eug.  Pat  9969,  May  14, 
1901. 

lx  tlie  t\  j  e  of  apparatus  claimed,  the  material  containing 
the  oil  i-  i  assi  el  IhK  ugh  a  tank  of  hot  water  under  gradually 
increasing  pressure,  and  the  extracted  oil  removed  as  it 
-  to  the  surface.  The  residual  mass  is  then  forced  from 
the  tank  in  a  moist  compact  state  suitable  for  diy  ing  and 
manufacture  into  ferti! 

In  one  of  the  special  forms  of  apparatus  described,  the 
fish  or  other  material  is  introduced  through  a  hopper,  and 
forced  down  into  the  water  by  means  of  a  conveyor.  It  is 
next  carried  along  horizontally  by  means  of  a  screw,  whilst 
the  heat  is  maintained  by-  the  introduction  of  steam.  ,\s 
the  mass  reaches  the  smaller  end  of  the  conveyor  press,  the 
pressure  gradually  increases  and  the  oil  expelled  is  skimmed 
off  the  surface  of  the  w  ater  from  time  to  time  through  a 
special  opening.  The  residual  material,  which  is  practically 
free  from  oil  wheu  it  reaches  the  outlet,  is  forced  through 
an  opening,  whilst  the  water  is  prevented  from  escaping  by 
means  of  a  valve. 

Various  modifications  and  combinations  of  the  different 
parts  of  the  appaiatus  are  claimed. — C.  A.  M. 

Resinous  Soap ;  Process  of  Manufacturing  .     Id.  L. 

A.  Guilbert,  Paris.     Eng.  Pat.  12,268,  July  6,  1900. 

\<  i  o  ruing  to  this  iiatent  a  suitable  quantity  of  powdered 
colophony  or  other  resin  is  mixed  with  dry  sodium  carbonate, 
and  the  mixture  boiled  with  water  in  an  open  or  closed 
ap  is  said  to  effect  perfect  sizing,  and  to  be 
suitable  for  white  paper  of  the  best  quality. — C.  A.  M. 

Soap ;  Manufacture  of .     A.  Klumpp,  Lippstadt,  West- 
phalia, Germany.     Eng.  Pat.  23,804,  Dec.  29,  19C0. 

Claim  is  made  for  a  soap  resembling  prime  hard  soap  in 
appearance  and  amount  of  fat,  whilst  at  the  same  time 
containing  glycerin.  It  is  prepared  by  saponifying  the  fat 
with  lye  (38° — 40     ]{.),  and   adding,    dining  the 

saponification,  a  small  quantity  of  a  salt  such  as  sodium 
chloride,  soda  a  uium  carbonate,  or  other  alkaline 

salt,  which  has  the  effect  of  preventing  the  separation  of 
the  glycerin. — C.  A.M. 

Waterproof  Paper,  also  Mineral  Oil,  Grease,  Soap,  and 

the  lite;  Manufacture  of .    W.J.Ward,    Eng.  Pat. 

15,986,  Sept.  8,  1900. 

Sec  under  XIX., page  831. 

XIII -PIGMENTS.  PAINTS;  RESINS, 
VAENISHES;  INDIA-RUBBER,  Etc. 

(.1.)— PIGMENTS,  PAINTS. 

PATENT. 

Ferio-ferric  Oxide  [Pigment]  ;  Process  of  Obtaining . 

A.  B.  Bamage.     Eng.  Pat.  23,859,  Dec.  31,  1900. 

See  undet  X 11.,  page  809. 


(B.)— RESINS,  VAENISHES. 

Varnish  ;  Chemical  Processes  in  the  Manufacture 
A.  Hcupel.  (lesterr.  Chem.-Zeit.  1 90 1".  L'49  ; 
Chem.  Kev.  Ectt-  u.  Ilarz-Ind.  1901,  8,  [" 

Attempts  to  dissolve  eopals  without  previous  fusi 
not  given  satisfactory  results,  for  the  process  of  po 
is  more  e  \|"  nsive  than  the  melting.  Certain  copal- 
dissolved  in  an  autoclave  at  about  ltio  I  '.  and  at  a  pre 
20  at  nio-plu  res  in  a  mixture  ol  linseed  oil  and  t  el  r  pern 
do  not  yield  good  varnishes.  Hemming  tried  niehli 
and  a  mixture  of  that  substance  with  alcohol  as  I  he 
and  used  the  fatty  aeids  of  linseed  oil  to  thin  the  rai  a 
It  was  found  impracticable,  however,  to  cover  large 
in  this  w  a\ . 

The  so-called  "  rosin-lime  "   ("  Hurzhalh  ") 
by    melting    lime  aed   rosin   together.      It    is 
substitute    for    varnish,    but    has   the   drawback  of    i 
speedily  broken    up   into   its   constituents   by  the  ■ 
moist   air.       In    1884  "  rosin  esters."  prepared  from    j 
phony  and  alcohols,  were  patented  by  Schaal.    The  gl  n 
ester  of  abietie  acid  has   been  found  the  most 
but  as  a  whole   these  estcr6  are   inferior  to  goi 
nishes  in  quality  and  keeping  properties,  whilst  at  i 
time  they  are  more  expensive. 

The   oil  japans,   which   are    dried   at   a   higher  t  p. 
rature,    are    far   more   stable,   and    are 
the  decoration  of  tin-plate.     The  tin  is  stamp* 
design  and  dried  in  the  oven,  then  coated  with 
again  dried  for  several  hours  in  the  lacquering 
which  it  is  made  iuto  the  different  articles.     Tl 
advance  on  the  older  method  in  which  the  finished  e. 
were  painted  and  varnished. 

Attempts    have  been    made   to   introduce   the  i 
original  Japan  lac  into  Europe,  but  on  the  one  band  i    i 
dear,  and  on  the  other  it  contains  a  ferment  which  \ 
swellings   on  the  hands,  nose,  and  eyes  of  Km 
men,  although  Japanese  workmen   are    immun 
action.     Ycshida  has  also  called  attention  to  the  p 
properties  of  the  urushi  acid  which  it  contain- 
duces  itching  on   the   skin,  which,  however,  is 
after  continuing  to  work  with  the  varnish.     Hi  Pi 
a  strong  solution  of  lead  acetate  as  a  remedy. — C.  A 

(C.)— INDIA-RUBBER,  &c. 

India  -  Rubber ;    Recovery    of    .       C.    T.    B  I 

Munich.     Ger.   Pat.   120,810,    Dec.  31,  189v 
Zeits.  fur  angew.  Chem.,  1901, 14,  [23],  574. 

Old  rubber  or  rubber  residues  are  ground 
possible  and  heated  with  an  equal  weight  app 
castor  oil  at  ISO  —210'  C.  till  dissolved.  The 
is  stirred  into  two  volumes  of  alcohol  (90  p' 
the  solid  so  obtained  washed  successively  with  K 
water,  alkali,  and  finally  water. — 1!.  L.  J. 

PATENT. 

Rubber-Coaled  Materials,  and   Methoa 

Treating  them.     E.Edwards.     Eog.  Pat.  11,2 

Sec  under  X.,  page  - 

XIV.-TANNING,  LEATHER,  GLUE,  2 

Skins;  "  Rc-Grecning"  of .     Leather 

12,  [6],  I 
Tin:   term  "re-greening"   is   applied    to   Ox 
ployed  for  soaking   dried  skins. 
be  used  for  soaking  and  the  goods   should  n 
about,  any  rough   handling  being   iujurb 
Skins  may  be   soaked    in    water  at  a  te-> 
I     f..r  24  hours,  transferred  to  cold 
when   they  are  again   immersed  for  m  minute- 
water,  and  transferred  to  cold  water;  I! 
to  be  limed  ;  warm  water  bas  a  solvent  action  on  I 
of  the  skin,  but  when  used  with  discretion,  the 
not  have  any  detrimental  effect  on  the  goods. 
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o    "!.l  soak  liquors  accolerates  the  soaking  bul  ill 

(Dense   of  the   skin  which    i-  inferior  in  quality  on 

nt  of  the  loss  of  hide  substance,  the  old  soak  liquor 

h  bacteria    which    attack  the   skin.     Alkalis 

soaking   and    "plump"    the    skins.     Shin- 

,-.1  by  milling  require  a  longer  ltininpr.  the  fibres  being 

■I  and   broken   and   the   tanned  leather  "flat "and 

little  substance. 

ibjde  of  soda   is   often  added   to   the  soak  water,   the 

afterwards  being  drummed.     Skins  thus  treated  are 

ighly  limed  in  from  four  to  five  days. — II.  C.  L. 

or  Bookbinding  ;  Report  of  the  Committee  on . 

J.  Sec.  Arts,  49,  621—638. 

formed  in  February,  1900.     Two  sub- 
elected,  the  first  to  \  i-.it  important  libraries, 
1  to  investigate  the  can-.-  of  decay  and  deteriorate  n 
ntilic  standpoint. 

tee  visited  a  large  number  of  libraries, 

hit  of  the  Iiritish  Museum,  the  ISolleiun  I.ibnirv. 

Library,   Cambridge;    the  libraries    of  the 

flub.  Patent  Office,  and  Chemical  Society;  also 

iblc  private  libraries.     They  ascertained  that  the 

of   premature    decay    of   modern    bookbinding 

justified  by  facts,  and  that  books  bound  di 

years  showed  far  greater  evidence  of 
in  than  those  of  an  earlier  date.     Many  recent 
vidence  of   decay  after  so  short  a   period 
rs.     They  concluded  that  while  leather 
•hows  some  signs  of  decay,  the  deterioration 
general  on  books  bound  after   1  -."•".  and  that 
itid  after  1S60  appear  to  have  deteriorated.     The 
calf   bindings    at    the    latter   end   of  the 
be  attributed  as  much  to  the  excessive 
to  the  poor  quality  of  the  material. 
nittce  found  that  in  libraries  in  which  there  was 
light  used,  and  where  the  ventilation  -was  good, 
lly  in  a  better  state  than  elsewhere. 
gIS   is  usnl,  the  bindings   are   in   the  worst   state. 
the  higher  shelves.    Daylight,  and   still   more, 
ight  have  a  disintegrating  effect  upon  leather, 
leathers  (15th  and  1  Gth  centuries),  whit,   ]  ig 
ily  alum-tanned,  is   the  most  durable,   but  its 
I   e  harduessund  want  of  flexibility  render  this  leather 
t   modern   work.      Oil    brown   calf    has 
N  ell,  but  loses  its  flexibility  and   becomes   stiff  and 
1  to  light  and  air.     Some  loth  and  ICth 
p  skin  bindings  had  remained  soft  and  flexible, 
ens  of  red  morocco,  from  the  16th  to  the  end 
e  found  in  good  condition,  and  of 
■fliers  notice, !,  this  seemed  to  be  the  least  affected 
ditions  which  it  had  been   subjected  to. 
earlier  than  1860   were  generally  found 
erudition,  but  morocco  after  that  date'seemed 
less   reliable,  and  in  many  cases  had  become 
Since   about  1830  hardly  any  really    souud 
have  been  used.     Sheep  skin  bindings,  dating 
y  part  of  the  century,  were  many  of  them 
tU  to  be  in  good   condition,  but   since    the    vear 
J  thereabouts,  real  sheep  skin  is  scarcely  to  be  found. 
"ere  grained  in   imitation  of  other  leathers, 
on  grained  leathers  are  generally  found 
'    «>>rse  condition  than  any  of  the  other  bindings, 
I :  erhaps,  some  of  the  very  thin  calf  skin. 

leathers  dyed  with  the  aid  of  sulphuric  acid  are 

ondemned.     In  nearly  every  case  Russia  leather 

have  become  rotten,  at  least   in   bindings  of 

1 .  rk  of  the  second  sub-committee,  which  was  coin- 

heurists  specially  conversant  with  the  treatment 

ted  specially  to  the  elucidation  of  the 

Vn  investigation   of  the   nature  of   the 

leather  used  for  bookbinding,  an  examination  of 

of  this   decay,  a  research  into  the  best  methods 

leather  for  bookbinding,   and  a  consideration 

required  to  be  dealt  with  in  the  preservation 


made  a  number  of  tests  and  ;,u,;. 

ot   samples  of  decayed  leather  bookbinding 

leathers  used  for  binding,  and  found  thai  the  most  prei 

decay  was  what  they  termed  a  »  red  decoy,"  and  thej  think 
tins  may  be  differentiated  into  "old  "  and  "  net)  ;"  th<   old 

ted   decay   being   noticeable   up   till  al 

"new"   smee   that  date,      h,   the   old  decay,  the  leather 
becomes   hard   and  brittle,  the  surf, 
abraded  by  friction.     The  older  form   is  speciullj 
hi  calf-bound  books  tanned  with  oak   nark.      '1  be  n    ■    form 
affects   nearly    all    leather-,    and   in    extremi 
luti  li  to  destroy  the  fibres. 
Another  form  of  deterioration,  more  noticeable   in   the 
newer  books,  renders  the  grain  of  the   leather  liable  to   pee] 
when   exposed    to    the   slightesl    friction.      In   nearly  all 
samples  of  Russia  leather  a  utv  violent   form   of  red  di  i 
was  noticed,     In  many  cases  the  leather  was  found  to  be 
lately  rotten  in  all  parts  exposed  to  light  and  air. 
An  extensive  series  of  experiments  was  carried  out,  with 
w  of  determining  the  causes  of  the  decay  of  bindings. 
sab-committee  find  that  this  i-   caused  both  by  me- 
chanical and  chemical  influences.     Of  tie-  l  ire 
o  mistakes  ot  the  leather  manufa                         h  10k- 
btnder,  others  to  want  of  ventilation  and    to  proper   heating 
and  lighting  of  libraries.     In  some  eases   inferior  leathers 
me  finished  (by  methods  in  themselves  injurious)   so  as  to 
imitate  the  better  class  leathers,  but,  in  the  main,  the  injury 
for  which  the  manufacturer  and  bookbinder  are  res 


pon- 
must  be  attributed  rather  to  ignorance  of  the  effect  of  the 
means  employed  to  give  the  leather  the  outward  qualities 
required  for  binding,  than  to  an  intentional  production  of 
dor  article. 
The  sub-committee  give  detailed  instructions  a-  to  the 
preparation  of  leathers  suitable  foi  binding,  and  deals  in 
detail  with  the  tanning,  dyeing  and  finishing,  and  with  the 
preservation  of  books. 

The  following  general  conclusions  ale  the  results  of  a  long 
scries  of  experimental  work  and  research.  It  is  shown  eon° 
clusively  that  the  catechol  tannins,  which  include  tnrwahr, 
quebracho,  hemlock,  larch  barks,  and  gambier,  are  unsuitable' 
for  bookbinding  leather  where  durability  is  required,  and 
that  sumach  yields  a  much  more  permanent  leather,  whilst 
myrobalan3  occupy  an  intermediate  place,  but  nearly 
approaching  sumach.  Cassia  bark,  which  is  the  tanning 
material  employed  lor  East  India  sheep  and  goal  skins,  has 
proved  absolutely  unreliable.  Sumach  leathers  in  some 
cases  showed  darkening  in  colour,  but  this  was  probably 
to  the  adulteration  of  the  sumach  used  with  pistacia, 
tannin  of  which  is  closely  allied  to  that  of  cassia. 

t  'f  all  the  influences  to  which  books  are  exposed  in 
libraries,  gas  fumes,  no  doubt  because  of  the  sulphuric 
sulphurous  acids  which  they  contain,  tire  shown  to  be  the 
most  injurious  ;  but  light,  and  especially  direct  sunlight,  aud 
hot  air,  aie  shown  to  possess  deleterious  influences  which 
had  scarcely  been  suspected  previously,  and  the  importance 
of  moderate  temperature  and  thorough  ventilation  of 
libraries  cannot  be  too  much  insisted  upon. 

Substitutes  for  leatherin  bookbinding  were  also  examined, 
but  found  not  to  be  so  durable  as  properly  prepared  leather, 
although  they  last  longer  than  Persians  or  improperly 
prepared  leather. 

The  committee  recommend  that  only  sumach  should  be 
used  in  the  tauuing  of  leather  for  high-class  work  ;  that 
calf  or  goat  skins  are  to  be  preferred.  The  skins  use  i  must 
be  in  good  condition,  and  preferably  dry  or  wet  salted  skins 
rather  than  dry-salted  skins.  Xo  "putrid  soaks  or  violent 
mechanical  treatment  should  be  used  in  softening,  did 
limes,  smelling  strongly  of  ammonia,  and  containing  laro-e 
quantities  of  bacteriological  products,  must  be  avoided. 
A  great  deal  of  damage  is  frequently  caused  by  want  of 
care  in  the  puering  and  bating,  aud  the  committee  speak 
highly  of  erodin  as  a  substitute  for  the  ordinary  dung  bati 
A  light  tannage  is  recommended.  Excessive  shaving  and 
tight  setting-out  is  condemned. 

The  common  custom  of  clearing  and  bleaching  the  skins 
by  means  of  sulphuric  acid  is  found  to  be  one  of  the  most 
frequent  causes  of  decay  ;  and  the  addition  of  sulphuric 
acid  to  the  dye-bath  in  the  dyeing  is  likewise  condemned, 
and  mild  vegetable  acids  are  recommended  in  its  place. 

D  2 
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The  use  of  nitrio  aoid  as  a  preparation  for  t;l.iz;njr  »as 

■    be  destructive,  and  damp  glazing  v  mi  d. 

The  bookbinding  custom  of  washing  up  the  leather  with 

d  was  found  to  be  detrimental,  and  the  custom 

rinklingthe  leather  with  ferrous  sulphate  for  the  pro- 

ductioi    01   "sprinkled"  calf,   or   "tree"  calf   was  most 

gly  condemned.     The  stretching  of  leather  tightly  over 

is  in  a  wet  condition  has  a  bad  effect. 

Tu  the  preservation  of  books  in  libraries,  the  committee 

mmend  tinted  glasses   which  will  exclude   the   strong 

actinic  rays  of  light. — J.  G.  1'. 

Glue  for  Special  Purposes.     Leather  Trades  Rev.  34, 
436  and  507. 

is  not  suitable  for  every  purpose  iu  leather 
manufacture,  but  innst  be  either  mixed  with  other 
ingredients  or  treated  in  such  a  manner  that  it  can  be 
satisfactorily  applied  for  the  desired  purpose.  For  a 
cement  for  leather,  1  oz.  of  sugar  is  added  to  16  ozs.  of 
glue  size,  and  the  mixture  boiled  for  10  minutes;  this 
produces  a  glue  which  can  he  used  successfully  for  glueing 
leather  linings  on  to  the  outer  leather  of  a  pair  of  leggings. 

<  Irdinary  glues  are  generally  unsuited  for  leather  work  on 
account  of  their  harshness  and  liability  to  crack,  and  also 
because  they  penetrate  the  surface  of  the  leather,  making 
an  ugly  stain  upon  the  material  to  which  they  are  applied. 
The'flexible  glues  hereafter  described  have  not  these  defects. 
For  thin  leathers,  such  as  skivers  and  roans,  the  following 
red  glue  is  satisfactory  : — 

four  parts  of  glue  in  water,  and  separately  soak  one 
part  of  gelatin  in  water,  put  the  softened  glue  and  gelatin 
into  a  steam-jacketed  vessel  or  glue-pot.  Melt  them  with- 
out further  addition  of  water,  adding  5  per  cent,  of  their 
weight  of  pure  glycerin,  and  boil  for  10  minutes.  The 
is  then  ready  for  use. 

A  non-flexible  cement  for  leather  may  be  made  by  adding 
to  the  above,  2 — 5  per  cent,  of  red  lead  mixed  iu  with  the 
glycerin.  This  dries  hard  like  india-rubber,  and  possesses 
a  small  amount  of  flexibility.  This  cement  is  useful  for 
stuff  linings  of  portmanteaux,  bags,  dress  baskets,  &c,  and 
for  attaching  leather  tops  to  writing  tables. 

JFlexible  Glue  for  attaching  Leather  to  Jiletals. — Soak 
some  glue  for  one  hour  in  cold  water,  then  melt  in  glue-pot ; 
while  boiling,  stir  in  one  part  by  weight  of  Venetian  turpen- 
tine to  every  four  parts  of  dry  glue  used,  and  heat  until  the 
mass  evolves  bubbles  and  becomes  sticky.  It  is  then 
poured  into  moulds  and  dried  in  the  air.  This  glue  must 
be  used  fairly  fresh. 

Bookbinders'  Glue  Paste. — Soak  1  lb.  of  best  gelatin  in 
2  oz.  of  cold  water  for  a  few  hours,  melt  in  a  glue-pot  to 
form  a  jelly.  Dissolve  separately  |  oz.  of  yellow  rosin  or 
colophony  in  1  fluid  ounce  of  methylated  spirits,  and  to  the 
mixture  add  l'oz.  of  glycerin.  Stir  this  into  the  heated 
glm  jelly,  continue  the  heating,  and  stir  for  10  to  15  minutes, 
then  pour  out  into  moulds.  When  required  for  use  this 
may  be  melted  in  an  ordinary  glue-pot  with  or  without  the 
addition  of  water. 

Another  recipe  for  a  similar  paste  is  as  follows  : — Soak 
1  lb.  of  gelatin  in  water,  draw  off  the  superfluous  water,  and 
melt  the  softened  gelatin  in  a  glue-pot.  When  boiling 
hot,  put  in  one  -1-  oz.  of  liquid  ammonia.  Separately  soak 
lb.  of  good  transparent  glue  in  water  for  a  few  hours, 
and  then  melt  in  a  glue-pot.  While  boiling,  put  in  about 
one  fluid  ounce  of  glycerin.  Mix  this  with  the  other  by 
boiling  together  for  from  10 — IS  minutes,  pour  out  into 
moulds,  and  use  as  required  with  or  without  the  addition 
of  water. — J.  G.  1J. 

Quebracho  Extracts  ;  Analysis  of .     G.  Klenk. 

See  under  XXIII.,  page  841. 

XY.-MANUEES,  Etc. 

Nitrification  and  Denitrification.     A  Beddies.    Chem.-Zeit. 

1901,25,  [49],  528— 524. 
The  author  has  studied  the  effects  of  the  action  of  pure 
cultures   of  the  nitro-nitroso  manure  bacteria,   both  alone 
and  in  presence  of  denitrifying  organisms,  upon  a  dilute 


solution  of  ammonium  sulphate  in   sterilised  sand 

I    lament   the  whole  of  the  ammonia  added,   . 
recovered  unaltered   from  the  sterile  sand.      When  t] 
was  mixed  with  1  per  cent,  of  unsterilised  -and,  the  v't 
of  the  ammonia  v.  a-  decomposed,  half  of  the  nitrogei 
found    in   the    nitrous   and   nitric   conditions,  ami  ill 
half   being   lost.      When    the    denitrifying    orgauisms 
added  in  the  form  of   an    infusion   id    straw,  similar  re-  1 
were  obtained. 

Another  control  experiment   showed  that   a    pure  cul  e 
of  nitrifying  bacteria  in  sterile   sau.l  converted  the  * 
the  ammonia  to  nitrate  without  loss  of  nitrogen. 

In  the  impure  sand  the  effect  of  the  addition  of  nil 
bacteria  was  to  diminish   considerably  the  lo-s  of  uitn   i, 
still  leaving  some  of  it   in   the  form    of  uitra 
the   ease   both    with    unsterilised    sand   and    with    ■ 
infusion.      The   addition   of   a    solution   of   humus  t>  ir 
impure  sand  also  restricted  the  loss  of  nitrogen  die 
denitrifying   bacteria :   whilst    the    use    of  humus    I 
with   nitrifying  organisms   entirely   prevented  any  lo    | 
denitrification,  and  gave  results  equal  to  those  obta 
sterilised  sand  and  uitrny  ing  bacteria.      Hence,  the  ac  tj 
of  nitrifying  organisms  alone  is  not  sufficient  in  pi 
i    prevent    loss   of  nitrogen  in   manure  heaps,   but 
seem  that  with  the  addition   of  humus    extracts  thi 
result  mighi  be  obtained.     It  is   noticed   that   the 
of   lime    is    necessary,     since    any    acidity   in  thi 
extracts  is  quite   sufficient  to   prevent  all  uitrifyii 
whatever. — J.  F.  B. 

PATENTS. 

Fish    Guano;  Production   of       .    .     J.   Carst 
rhydding,  Yorkshire.     Fug.  Pat.  9773,  May  i 

The  low  value  of  fish  guano  compared  with  that  of 
guano  is  due  to  its   much  smaller  conten*  of  nitrate  ii 
soluble  phosphates  and  to  its  inconvenient 
the  soluble  salts  and  albuminoids  are  washed  out  win 
fish  is  treated  with   boiling  water  or  steam    to  reuio  tl> 
oil,  whilst  when   a   solvent  for  fat  alone,  such 
or  carbon  bisulphide,  is  employed,  the  soluble  album 
are    partly    taken    out    with    the    oil    anil    partly  left 
jellified  state,  so  that  the  resulting  product   is  diln 
not  impossible,  to  powder.     Iu  the  author's  pn 
obviates   these    disadvantages,  the    fish,    after 
cutting  into  small  pieces,  is  subjected  iu  a  suitable  e> 
to  the  combined  action  of  the  vapour  of   (I)  one  or  01 
solvents  of  oil,  such  as  carbon  bisulphide,  ether,  bi 
(2)    ethyl   or  methyl  alcohol   or    both:  the    i 
obtained  may  be  used   either  alons  or  mixed  with 
which  seems   to   dissolve  or  disintegrate   the 
the  proteid  matter,  thus  giving  access  to  the  solvent   I 
proportions  of  the  several  ingredients  to  be  taken  il  * 
on    their  exact  nature,   and    when    beuzoline  and 
alcohol   are  employed   the   best  results  are 
80—85  parts  by  weight  of  the  former,  11'— l i  of  the  » 
and    3 — 5    of    acetone.      In    practice  it   is    pi 
employ    a    series    of  extractors    to   secure    CO 
working  and  the  repeated  use  of  tl.  fyent  n   '•■ 

The  oil-free  fish  obtained  by  this  pi 
and  can  be  readily  powdered. — T.  II.  P. 

Oil  from  Fish  or  other  Mill,  rial ;  Apparatus 
ing .     C.  Wacker.    Eng.  Pat.  9969,May  14,  l|l 

See  under  XII.,  page  818. 

XVL-SUGAR,  STAECH,  GUM,  Etc 

Sugar  Juices  ;  Influence  of  Specif,    II 

the  working  of  - .     H.  Claassen.    Bull,  i 

Chim.  de  Sucr.   et  de  Dist.    1901,  18, 
From  C'entralb.  Zuckcrind.  1901,  [24],  518. 
The  specific  heat  of  sugar  juices  has  little  infill 
manufacture.     In  proportion  as  the  conccutr ..■ 
or  molasses  increases,  the   specific  heat  and  ™-< 

transmission  of  heat  diminish,   while  for  salt  w 

specific  heat  diminishes,  but  the  co-elhcieut  of  tran 
rather  increases. 


1901.] 
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practical  sugar  work  the  term  "  viscosity  "  is  used  to 

te  all  the  phenomena  which  are  connected  with   the 

ir  actions  of  liquids,  that  is,  not  only  internal  friction, 

j|  'so  adhesion  to  solid  bodies,  cohesion  of  liquids,  and 

.Qi  •«.■  tension.      The   viscosity    from    n    purely    physical 

view  would  have  no  value,  useful  results  being  only 

1  l.y  a  viscometer  which  measures  rate  of  flow.     The 

lumliers   thus   obtained   are   those    utilised   in 

'i  author   his   found  that  viscosity  diminishes   rapidly 
ise   of   temperature,    and    in    greater    proportion 
.,       ise  due  to  supersuturation,  hence   he  deduces 
that,    circumstances     permitting,     crystallisation 
,vnys    be   conducted   at   a    high   temperature    and 
persatiuation,   but  if  it   must   be  worked   at   a  low- 
ire,  the  supersuturation  should  he  maintained  at   a 

similar  reasons  centrifugalising  should  be  performed 
i  temperature,  and   with  the  mother  liquor  diluted 
saturation,  to  favour  the  separation  of  the  viscous 
-o  Is. 

on   is   more    depeudent  on  the   character  of  the 
lol  matters  in  the  liquid  to  be  filtered. 

ration,  surface-tension  has   a  very  real  import- 

a  diminution  of  the  effective  heating  surface 

is  do   not   separate  until  they  have  attained  a 

■  volume,  and  the  ascent  of  the  bubbles  and  circulation 

i  are  retarded. — L.  J.  de  \V. 

ons ;   Solubility  of  Lime  in .     FT.   Pellet. 

de  V Assoc,  des  Chim.  de  Sucr.  et  de  Dist.  1901,  18, 
S82-886. 

the  influence  of  the  quantity  of  lime  added  on  the 

■  itv  of  lime  in  sugar  solutions,  four  mixtures  were 

ill  containing   500   c.c.   of   a   20    per    cent,   sugar, 
and  1  JO  to  600  c.c.  of  milk  of  lime  of  22    llauiue, 
>.   -5  of  actual  lime  per  100  c.c. 

mixtures  were  shaken  for  one  minute  and  a  portion 

ill  being  at  the  same  temperature.     Other  portions 

I  after  1   hour.  6  hours,  and  so  on  to  40  hours 

iv  of  the  various  solutions  was  determined  by 

I   lime  dissolved  per   100  of   sugar,  was  found    to 
i    with  the  amount  of  lime  present,  aud  with    the 

lie  it  also  increased  in  all  the  solutions. 
eqnently,  m  order  to  indicate  the  solubility  of   lime 

I  ir  solutions,   it   is   necessary  not    only  to  give    the 
•   in  sugar  of  the  solution  before  and  after  mixing, 

:    temperature,  but  also  the  proportion  of  lime  added 

■  duration  of  contact. 

to    YVeisberg   the   author   contends  that  their 
iciits  are  not  contradictory  if  account  be  taken  of  all 

ution  of  the  solubility  of  lime  occurs  only  in 
)t  an  excess  of  lime,  for  if  the  successive  filtered 
-  are  heated  to  803   C.  for  example,    there   is   no 
*  ation  of  lime. — L..  J.  de  W. 

M'l     Juice;       Liming      and      Carbonating      . 

Mmaud.    Bull,  de  l'Assoc.  des  Chim.  de  Sucr.  et  de 

i.  18,  [11],  88(5-88!). 

works  the  alkalinity  of  limed  juice  is  tested  on  the 

J  liquid.     The  figure  obtained  represents  the  quantity 

soluble   in   the  juice,  from   10  to  13  grms.  per  litre. 

of  controlling  the  liming  of  the  juice  is  faulty. 

•   of  lime  dissolved  depends  on  the   purity  of 

the  density  and  purity  of  the  diffusion  juice, 

■  ililution  caused  by  the  addition  of  the  milk  of  lime. 
•'I  '<S  two  or  three   times  the  amount   of  milk  of  lime 

i  filtering,  the  titration  of  the  liquor  would  not 
ess,  but   would  indicate  too   little  lime.     It  is 
lira      «  Inch   should  be  determined  on  the 
■  or. 

t   of  lime   to   be   added  is  very  variable   and 

tie  composition   of  the  beetroots  and  on  that,  of 

ased.     It  the  latter  contains  notable  quantities 

I  silica,  the  saturation  scums  are  difficult  to 

I  filtration  is  slower.     More  lime  should  be  added 


In  this  ease,  so  as  to  give  a  greater  amount  of  carbonate  of 
lime,  and  render  the  precipitate  more  granular  and  porous, 
and  consequently  easier  to  filter. 

Some  manufacturers  leave,  on  first  carbonating,  an 
alkalinity  ofO-650  to  0-800  gem.  of  CaO  per  litre;  others 
leave  from  I  to  1" -'  grms.  The  best  condition  as  regards  both 
colour  and  purity  of  the  juice  should  be  determined  several 
times  during  the  course  of  manufacture,  and  should  not  be 

left  to  cha 10  to  IS  litres  of  diffusion  juice  Bhould  be 

taken,  limed  to  18  to  20  grms.,  and  carbon  dioxide  gas  from 
lib- limekiln  passed  in.    Samples  should  be  taken  al 

as  earbonation  proceeds,  from  2  grms.  downwards, 1  the 

filtered  juice  analysed  to  determine  the  best  point  at  which 
carbonating  should  erase. — L.  J.  de  W. 

Beetroot  Juice  ;  Krause's  Method  for  Determination  of  the 
Purity  of .     A.  Kinze. 

See  under  XXI II.,  page  843. 

Beetroot   Juice;    Determination   of  the   Purity  of  . 

Iv.  Kruiiso. 

See  under  XXIII., page  843. 

Beetroot  Juice;    Determination   of   the   Purity  of   . 

II.  Claasscn. 

See  under  XXIII., page  813. 

Sugar   Bids;    Analytical    and    other    Notes    on . 

P.  F.  Trowbridge. 

See  under  XXIII.,  page  842. 

Sugar  Solutions ;  Action   of  Strontia  on .     A.  Schoiie 

and  B.  Tollens.  Bull,  de  l'Assoc.  des  Chim.  de  Sucr.  et 
de  Dist.  1901,  18,  [11],  914—915.  From  Zeits.  Ver. 
deutseh.  Zuckerind.  1900,  978. 

Although  Beythien,  Parens,  and  Tollens  have  proved  that 
raffinose  is  not  formed  by  heating  sugar  solutions  to  100  I  I. 
with  lime  and  strontia,  it  might  possibly  happen  that  the 
reaction  would  occur  at  a  higher  temperature.  This  fact 
would  then  explain  the  large  quantities  of  this  sugar  found 
in  the  residues  of  the  desugarisation  of  molasses  by  strontia. 
It  in  the  more  likely,  since  the  separation  of  the  saccharate 
of  strontia  in  sucrate  works  takes  place  under  pressure,  and 
therefore  at  a  high  temperature,  and,  as  Lobry  de  Bruyn  aud 
van  Ekenstein  have  shown,  levulose,  for  instance,  may  be 
transformed  into  other  sugars  (but  not  into  galactose)  under 
the  action  of  alkalis. 

The  authors  treated  in  an  autoclave  for  six  hours  at  125" 
to  128°  C.  a  mixture  of  a  solution  of  100  grms.  of  sugar  in 
100,  c.c.  of  water  and  50  grms.  of  strontium  hydrate 
dissolved  in  900  c.c.  of  water. 

In  the  product  of  this  treatment  it  was  not  possible  to 
detect  raffinose,  but  lactic  acid  was  found,  characterised  by- 
its  zinc  salt. 

These  tests  prove  that,  taffiuose  is  not  formed  during  the 
recovery  of  sugar  from  molasses  by  strontia,  and  this  sugar 
comes  exclusively  from  the  beetroot,  as  Lippmann  has 
already  stated. 

If  heating  is  prolonged,  there  is  a  modification  of  the 
sugar  indicated  by  the  yellow  colour  of  the  syrups  and  the 
presence  of  lactic  acid. — L.  J.  de  W. 

Sugar    Products;      Acidity     and     Alkalinity     of   . 

b.  Stanko.  Zeits.  Ver.  Deutseh.  Zuckerind.  1901,  51, 
[545],  552—554. 

The  alkalinity  of  sugar  products  is  usually  expressed  in 
percentages  of  lime,  and  acidity  as  sulphuric  or  hydro- 
chloric acid.  The  greater  part  of  the  alkalinity  being  due 
to  lime  justifies  its  expression  as  Ca< ',  but  it  is  hard  to  say 
why  the  acidity  should  be  determined  as  H„St)4  or  HC1 
since  it  is  the  sum  of  the  effects  of  a  number  of  acids. 

Instead  of  the  above,  it  is  proposed,  as  more  scientific 
and  simpler,  to  take  1  grm.  of  hydrogen  as  unit  in  making 
up  the  standard  solutions  and  to  call  the  acidity  or  alkalinity 
obtained  so  many  degrees.     These  can  be  converted  to  at  y 
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oi  Mid  as  desired  by  multiplying  by  the 

B.e.,  thus,  100  e.c.  of  Bret  saturation  juice 

required  4  cc.  of  aormal  acid,  its  alkalinity  is  therefore  4  , 

and  the  percentage  expressed  as  lime  is  4  x   9-088   -0-11 

percent.  CaO.— U  3.  de  W. 

Gum  Arabic;  Amount  of  Pentosans  in .     1!-  Hefel- 

mtnn.  .ffentl.    Chem.    7,    195—198.      Chem. 

r.  1901,  2,     '   ■  195. 
Tin'  appearance  of   Fromm's  article  on  '-he  valuation  of 

pum  arabie  (this  Journal,  1901,  62  I  )  lias   led  the  author  to 

publish  the  results  of  determinations,  made  by  him  three 

i  aount  of  pentosans  in  25  samples  of 

aercial    pun    afahic      The    furfural    developed    by 

distillation  with  hydrochloric  acid,  aud   precipitated    with 

phloroglucinol  was  calculated  to  pentosans  by  multiplication 

bv  the"  factor,  L" 84,  according  to  the  proposal  of  Tollens 

(Zeits.    angew.    Chem.    isnt',.    195).       The    amount     of 

pent.. sans  'varied    from     20-65     per     cent,     in     Australian 

cent  in  Argentine  gum,  and  could  not 

i  of  the  purity  or   otherwise 

of    the    sample.       No     relation    between    the     amount    of 

pentosans  and   the  trade   value  of  the  gum  could  be  fixed. 

The  author  considers  that  the  determination  of  the  viscosity 

is  the  host  means    of    obtaining  quickly  an  opinion  as  to  the 

adhesive  power  of  a  sample  of  gum. — A.  >. 


.     E.  Cohen.      Zeits.   physik. 

Chem.    Centr.     1901,    1,     [24], 


/         rion  j    v"  I     i 
m.   37, 
1261. 

Tin.  course  of  inversion  of  cane  sugar  by  water  at  80  C, 
i  has  been  investigated  by  Baymann  and  Sale  (this 
Journal,  1  ^07.  843),  is  best  explained  by  the  assump- 
tion that  invert  sugar  or  one  of  its  constituents  is  a  stronger 
acid  than  c  In  order  to  test   this  hypothesis,  the 

author  made  experiments  on   tla  ■   saponification   of   ethyl 
itc  bv  can-tie  soda  in  presence   of  different  sugars.      If 
the  sugars  are  oi  an  acid  nature,  they  must  neutralise,  to  a 
extent,  the  caustic  soda,  thereby  causing  a 
diminution  of  the  catalytic  influence  of  the  hydroxyl  ions  on 
the    saponification.      The    constants   for    the    velocity    of 
ion  of  -^  >".  ethyl   acetate  by  r'u  **•  caustic  soda 
at  25   t '..  were  : — 


— 
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- 
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The  results  confirm  the   explanation  proposed  above,  for 

whilst  mannitnl  has  hardly  any  effect,  cane  sugar  appears  to 

be  of  a   distinctly   acid    nature,   and   (f-glucose  and   invert 

a   -till   strooger  acid   character.     (Sec  also  this 

.,.    -A.  S. 

In  ■   Determination  of .    ¥.  Sto'.le. 

See  under  Will., page  843. 

than   Xylose  and  Dextrose  in  the  Products 
oj    Hydrolysis  oj      Wood  from   the    Trunks  uf  Tins; 

hj'or .     F.  H.  Storcr.     Bull.  Bussey  Institution, 

,     ■   ,     Chem-News,  1901,83,  [2165],  249— 250; 
,256—258;  [2167],270  -371  ;  [2168], 288— 284; 
12—294. 
Ha.  i  •:  that   the  visible  fffect  produced 

by  i  I  in  store   in  trees,  is  of  all  propor- 

tion ■  than  c  in   b  ■  credited  to  the  Bm  ill   quantities  of 

:    -.-lit   by  analysis,  the 
authi  there   must   be   other 


carbohydrates  stored  habitually  in  trees  as  reserve  mal  .. 

He  therefor.-   made   an  extensive  series   of  experii 
determine  what  other  substances  (if  any),  besides  c 
that  are  capable  of  yielding   sugars  by  hyd.o 
detected  in  woods.     The  results  of  the  experiment 
the  following  conclusions  :  — 

(1)  When    strong   sulphuric   acid  is    made   to    act 
cellulose,  and   the   pro  lint   is  subsequently  boiled  in  d 
ocid,  it   is   not   true,  as   has   been  frequently  stated,  tli.i 
whole    of  the    cellulose    may  readily   be    converted 
dextros  i. 

(2)  It    has   been   known  for  some  time  that  win 
sulphuric  acid  is    made   to  art  upon  earbohydi  . 
sugars,   dextrins,   or   cellulose — compound-    ol    thi 
hydrate   and   the   acid  are   formed.     These  compound 

posed  to  a  large  extent  by  long  continu 
diluted  acid,  but  generally  a  not  incon-iderabl. 
organic  matter  with  which    the  strong  acid    unit 

inged  to  dextrose  by  this  operation.     When  thi 
solution  i-  neutralised  aud  evaporated,  it  is  undoub 
fact  that  the  dextrose  syrup   obtained  is  contaminate 
part  of  this  undecomposed  matter. 

(3)  Although   solutions  of   salts  of  the  above-ra 
compounds  of  a  carbohydrate  and  strong  sulphuric  ac   r 
unstable,  yet  such  solutions  are   not  decompos 

even  by  long  continued  boiling  of  dilute 

strong  alcohol  is  added  to  the  contaminated  dextros 

obtained  by   evaporation    of  such    solutions, 

posed   "  sulpho   salt"  will   remain   undissolved,  and  t  n 

cause  the   author   attributes   the    presence  of  di 

tities  of  inorganic  matter  in  the  syrups  obtained  by  a 

lion  of  the  neutrali  ed  liquors  from  the   hydro!} 

and  of  cotton. 

(4)  The   statement   of  Beehamp  (Ann.  Cliim.  PI 
[2],  502),  that  on   crystallising  his  glucose  from" 
(presumably  cotton),  he  obtained  "two   kinds  of  cr  d 
one  hard   as   cane  sugar,  the  other  '  houppes  '  such 

or'  starch   sugar,"   is  readily   explained   u\   tin 
that  one  of  the  products   consisted  of  crystals 
matter,  which  had  resulted  from  the  decomposition  i  ll 
last  portions  of  the  calcium  salt  of  the 
acid.     The   author  also  obtained  two  1. 
e  ,-aporating  the  glucose  syrups,  but  the  hard,  well-1  u 
prisms  were  not  crystals  of  sugar — they  consis' 
inorganic  matter. 

(5)  The  results  of  the  experiments  confirm  t 
(except  xylose,  which  may  be   obtained  in  small  i|     I 
from   wood    cellulose)    no    other   sugar    than   dextr 
obtainable   on    hydrolysing   cellulose    with   acid 
statements  hitherto  accepted   as  to  the  quaniitj 
formed    from    a    given    weight   of  cellule 
incorrect,  owing  probably  to  neglect  in   taking  into  a  * 
the  fact  that  the  dextrose   syrups  obtained,  are  inv.  b 
contaminated    by    other    matters,    which     are    cap' 
reducing  no  inconsiderable  quantities  of  Fehlin 

(G)   it   is   probable  that   the   insoluble 
the  impure  dextrose  syrups  are  treated  with  8tr 
consist-  tor  the  most    part  of  a   more  or  less  impure  I' 
trin,"  which   has  resulted  from   the  decompo 
"copulated  acid"  that  was  formed  at  first  by  the  'n'  " 
the  strong  sulphuric  acid  on   the   cellulose.     This 
"  dextrin  "  is  similar  to  the  bodj  described  ..- 
"dextrins,"   obtained  by  Hoenig  and  Schubert 
tur  Chem.  1885,  6,  "08  and  1886,  7,  474),  and 
resembles    the   "dextrin    de    ligneux "    thai 
Ion"-  ago   by  Bcchamp   (Ann.   t'him.   Plus.  46,    ;! 
48,  [2],  163;   and   Comptes   Bend.  185G,  42, 
51,  256). 

(7)  The  difficulty  of  studying  the  producl 
of  cellulose  is  greatly  increased  by  the  fai 
'•'dextrins  "  result  from   the  splitting  up  i 

.irl-'     formed    by    the    union   of    .-to 
irbohydrates,  but  the    | 
of  de.vtto-     t  .   dextrin  may  occur  in  th 
lysing  with  diluted  acids. — A.  S. 


Pota  rium  Hydroxidt  ;   Absorption  of ,'■ 

ler.     I),  utsche  Zucker-Ind.  19  II 

See  under  XXIV.,  page  846. 
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PATENTS. 

r.    Sugar;     Apparatus  for    Manufacture    of   

Doniczewski,  <  i  lessa-Karantine,   Russia.     Eng.  Pat. 
,  21,  1900. 

claim  made  is  for  an  apparatus  for 
uing    lump    sugar,    comprising 
inii'il   on   an    endless   apron   or 
i,  moved  successively  through  a  filling 
,■  and  a  cooler,  thru  mulct  perforated 
tJ<  from  which  "chiiree"   drops  upon  ^ 

J  s  drawn  through  the  moulded  sugar 
ii  finally  through  a  drying  chamber.     Iu 
et  lination  with  the  endless  chain,  a  slide 
funnel,  sliding  sleeves  for 
nrce"    pipes    and    slides    for    the 
her  may  he  employed.     Figs.  1 
I .'.  which  together  show    a  longitudinal 
in*,  show  the  endless 
l^ke   band     extending     round     two 
*.  1   and   2  (Fig.  1),  and  carrying  at 
intervals    moulds,    3,   divided    into 
tments  corresponding  with  the  sizes 
•  lamps  of  sugar  to  be  made;  in  place 
ind  may  lie  used  a  ohu;n  of  moulds 
with   wire   gauze  bottoms  and  par- 
walls  preferably  of  sheet  steel.     A 
funnel,  1,  surrounded   by   a  steam 
6,   and    haviug   an    open   bottom 
i    can  be   closed   by   a    slide,   5,   is 
cil  with  a  mass  of  heated  sugar  kept 
ctlj  mixed   by  a   stirrer,  9,  arranged 
lower  part  of  the  funnel  and  driven 
in  the   shaft,  of  the  drum,  1. 
arries    at    its    circumference 
10  for  actuating  the  slide,  5.     When 
.   brought  under  the  funnel, 
liter  is  opened   by  means  of  springs, 
ud  then  gradually  closed  by  one   of 
rth,  10,  striking  a   projection,  11,  on 
latter    being    locked    in    its 
1   position    by  a  lever,   13,  dropping 
i  the  projection,  1 1 .     When  the  next 
i  comes  under  the  funnel,  another  of 
eth,   10,  strikes    an   arm,   12,   of  the 
aud  disengages   the   projection  from 
that  the  slide  is   drawn   back   by  the 
:s.     From  the    tilling  funnel,   each 
1    travels   to    the   cooler,   where    it 
s  between  two  chambers,  15  and   16, 
;h  which  cold  water  circulates,  and 
■->  the  coating  device,   under   per- 
.  Hi.  supplied   with  "  clairce  " 
.     pipe,    20  ;    the    "  clairce "    drops 
;ar  from  the  perforated  pipes 
ige    through    the    sugar    is 
by    means   of    a    chamber,    21, 
'     is  arranged   under  the  mould  and 
lie    air   is   drawn   through   a 
is    prevented    from 
I    into    the    intermediate    spaces 
tae    moulds    by    providing    the 
19,  with  shifting  sleeves,  2'i,  each 
the  length   of    such   intermediate 
I    and  all  being  moved   together  with 
lis  like  the  slide,  5,  with    which 
connected   by   rods.      Tie- 
then  moved  to  the  drying  device 
.  J4.  internally  heated 
35,    and     afterwards     through 
t  chamber,   '26,   which   has   double 
e    supplied    with 
being  produced  in   the 
cr  io  remove  the  moisture  from  the 
Cold  damp  air  is  prevented  from 
ag  this  drying   chamber  by  closing 
ble   slides,  28   and 
iniected  b\   the  rod,  31,  so  that  thev 
together.      The    mould    is   finally 


brought  on  to  the  drum,  2,  a  table  or  other  recipient  being 
arranged  to  catch  the  sugar  from  the  mould.  During  it* 
return  to  the  drum,  1,  the  endless  band  passes  through  a 
washing  pan,  33. — T.  H.  P. 
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•  ;  Impls.  in.  and  Apparatus  for,  the  Refining  of . 

J.  V.  Johnson.  London.  From  the  Cereal  Sugar  Co.,  >t. 
S.A.  Eng.  Pat  10,461,  Hay  '-'".  1901. 
This  specification  describes  a  method  of  refining  sugar 
ially  crude  grape  sugar,  in  which  the  sugar,  when  in  a 
hard  and  non-pasty  condition,  is  rin.lv  divided,  placed  in  an 
envelope  of  duck  canvas  or  other  suitable  material,  and  alter 
pressing  into  a  cake,  is  subjected  t"  a  pressure  of  Ei  im 
,ii  i  pounds  to  the  square  inch  or  even  mot  .  By 
this  means  tin-  moisture  16  expelled,  carrying  with  it  other 
impurities,  and  it  is  round  that  sugar,  and  especially  giape 
sugar,  is  transformed  from  its  crude  st  ite  into  a  marketable 
purified  product  in  much  less  time  than  is  required  by  the 
centrifugal  process.  LV-id.s  for  this  method  of  refining, 
claim  i-  also  made  for  apparatus,  of  which  illustrations  are 
given,  for  "forming"  the  sugar  and  for  receiving  the 
envelopes  containing  the  sugar  to  be  placed  in  the  ]iress. 

— T.  H.  1*. 

S         h  or  Starch  Syrup  or  Sugar,  and  Allium:/:   Improve' 

Preparation   of  JJri/ .  from    Maize 

Wheat,  Rice,  and  other  Grains.     rJ.  Wulkan,  Slanje, 
Austria,  and  II.  Straetz.  Maios-Yiisahcly,  Hungary.    Eng. 
Pat  1:5659,  July  30,  1900. 
In  this  process,  the  starch  milk,   liberated  from    husks  and 
corns   in   the    usual    way,   but    still  containing    albumin,  is 
drained,  as  far  as  possible,  in  depositing  vats  or  centrifugal 
chamber-,    and  the    moist    material    treated  in  a   vacuum- 
extraction  apparatus,  with  a  mixture  of  saturated  -  ida-lye 
and     strong    spirit,    containing    from    0'1    to  0'2    grm.   of 
am  hydroxide  per  100  c.c.  of  liquid  ;  hot  Btrong  spirit 
is    then   "kept   passing    through    the    starch,    until    all    the 
albumin  is  dissolved.     The  resulting  starch  is  found  to  be 
pure,  dry,  and  neutral.     The  alcohol  is  removed  from  the 
extract    by   distillation   in   a   vacuum,   the  albuminous  sub- 
stances   being    precipitated    from    the    residual     liquor    by 
lis   ,,f  dilute  acids,  and  if  necessary  extracted  with    a 
suitable  solvent  to   remove   fat  and  colouring    matter.     If 
b   -yrup  or    sugar,    and    not   starch,    is    required,   the 
preliminary   removal  of  husks  and   germs  is  unnecessary, 
the    finely-ground    maize    being    extracted    directly    with 
alkaline  spirit  and  the  pure  starch  thus  obtained  converted 
into  sugar  in  the  usual  way,  the  cellulose  being  afterwards 
removed  by  filtration. — T.  H.  P. 

XVII.-BREWING.  WINES,  SPIRITS,  Etc. 

Yeast  ;    Oxidising    Knzyme  of .     .1.   Griiss.      Woch. 

fur  Bran.  1901,  18,   [24-25],  310-312  and  318—321. 

The  author  has  demonstrated  the  presence  of  an  oxidising 
enzyme  in  yeast,  and,  although  he  has  not  succeeded  in 
isolating  it,  he  has  been  able  to  study  tin'  conditions  under 
which  its  activity  may  be  observed.  This  enzyme  does  not 
react  with  tincture  of  guaiacum,  either  alone  or  in  presence 
of  hydrogen  peroxide,  but,  like  the  spermase  of  malt,  it 
•ton-  with  salts  of  Wurstcr's  "  tetra-base  "  [tetra- 
methyl-p-phenylenediamine].  The  author  prepari  -  reagi  uts 
which  contain,  in  one  case,   the  hydrochloride  alone,  and 


in  the  other,  the  hydrochloride,  with  the  addition  , 
carbonate,   and    soaks  filter   paper  in    the   fre-hlv    p 
solution-.      When  yea-t  i-  placed  on   the  moist    test 
reaction  occurs  in  various  ways,  depending  on    the 
yeast  anil  its    physiological   eoi.dition.      Yeast,  freshl 
drawn  from  active  fermentation,  a-  a  rule  doi 
this   fact   i-   due   to  the  presence  of  a  rcducii 
stronger  affinity  for  oxygen,  which  mask-   the  n 
the  paper.      After  the  vacuole  stage  of  development 
in,   the   reducing  substance   appears   to  be   accural 
the  vacuole-,  and  the  violet  coloration  i-  obtained.     - 
queiitly,   after  about   48  hours' exposure  to  the  air,  all  e 
reducing  body  i-  oxidised,  and  the  reaction  of  the 
with   the   te-t   paper  is   much  more  strongly  uuirkei 
presence    of   acidity    is    also    an    inhibiting   cause  in  « 
"  tetra  "  reaction,  and  if  a  yeast  gives  no  reaction  with    ■ 
plain  "  telra-paper  "    it  may  yet  give  one    with  the 
Boda-paper,"   aud   often    rice   versa,   since    an  ev 
allcaU  is  likewise  destructive.      As  a   rule   the  top  I. 
tiou   types  tend  to   react  with  "  tetra -soda    paper" 
with  '■  tetra-paper,"  aud  the   bottom  fermentation  ; 
conversely.       Hut     no     constant     difference    of    rem  n 
connected    with    difference    of     type    could    he    not  1, 
as  the  physiological  condition  of  the  yea-t  prepon.liT.it. 

The  nature  of  the  reducing  substance  is  unc 
extracted  by  glycerin,    and    the   extract   can    be   i 
destroy  tin-  reactivity   of  an  otherwise   active  yei 
formal  ion  of  this  body  appears  to  be  intimately  co 
witli  the  formation  of  glycogen,  and  probably  also  «it! 
degree  of  acidity  of  the  yea-t.     This  reducing  subsl 
apparently  a  product  of  the  sugar,  fermented  h\   i 
a-  it  is  not  produced  in  yeast  sown  in  a  solution  ol 
[arabinose    or   lactose]     which    arc   unfermenrable. 
reducing  substance  and  more  glycogen  are  pn 
like  conditions    in   glucose   or   cane-sugar    media 
fructose   solutions.     Storage    of   the   yeast   h 
oxydase  reaction  by  destruction  of  this  rcduci 
hut   storage  at  low  temperatures,  such    ... 
retard   the    oxydase   reaction.     The   enzyme   i-   d 
at    about    CM  — G5  C,    and    it-  activity  is  either  m 
or  destroyed  by  contact  with  alcohol,  accor  hug  to 
tration. — .1.  F.  It. 


Yeast ;  Inverlase  and  Maltose  (Glucose)  ;     i 

ajents  upon  the  Activity  of .     Th.  Bokoruy.   (.'I 

Zeit.  1901,  25,  [47],  502—504. 
The    observations    of    different     investigators,   r 
the  influence  of   chemical    and   physical   agents 
hydrolysing  power  of  yeast  towards  cane-sugar  (iavei 
and  maltose   (maltase)   are,  by  no  means,   in  ace  ii 
this  reason  the  author  has   made   further  experimi 
some  of  the  commoner  acids  and  alkali-,  &c  .  the 
which  are  now  tabulated.     In  these  experiment 
itself,  and  not  an  extract  thereof,  was  empl" 
instances  the  yeast  was  soaked  iu  a  solution  of  Ihi 
under  examination,  then  transferred   to  a  solution  of  It 
siiL'ar  or  maltose,  and  the  action,  if  any,  measure 
increased  copper  reducing  power. 


Enzvme. 


Temperature. 


(glu- 

in 
■■■il  yeast. 


Minimum      acti- 
vity at    to°    C. 

At  65     '  .    the 
enzyme  is  i. 
in  Oir.    I  Maize 
gluca&e    ],:i-    its 

ntaximmn  acti- 
vity at «— «0°C.) 


Silver  "Nitrate 

and  Mercuric 

Chloride. 


Silver  nitrate 

ion     of 

O'O]  per  cent. 

strength  '.''  - 

the 

in 

•J I  lirs. 

0*02  per 
cent.  IIci  1. 
destroys     iu 


_\eid»'. 


Sulphuric  acid  of  »■:,  per 
cent.     Btrength     almost 

destroys  tin*  'iizvme   in 
gt  lirs. 

tei    per    cent.    II  SO, 
docs  not  Beriously  cripple 
maltase  in  :;i  h». :  0*02 
per  cent,  does   not   de- 
stroy in  six  days. 
1   per    cent.'   HCI    de- 
■  in  24  lirs. :  u'l  per 
.  in  S  days. 

l  per  cent,  oxali 
destroys  in  24  lirs. 

l  percent 
weakens  II 
very  distinctly  in  24  firs. 

0"5  ■ 
does  not  di 


Bases. 


Organic  Antiseptics,        p. 


1  per  cent. 
NnlKi    kills 

wit  hill  S  Ills. ; 

ie  i  per  cent. 

01     0"llg      pel 

cent,  ne:  in- 
jurious in  lit 

brS.  :  "IU  per 

cent,  iu  fact 
Rcceli  rati  - 
the  u 
6"S        per 
does 
not   kill    the 

•j  i  lire. 


l  per  cent,  foi 

hv.ir       ilesl 

24     hrs. ;  ir  i     pet 

cent. 

pies  ;    •'•  per  cent. 

destroys  in 

1  per  cent,  car- 
bolic acid  kills  in 
gt  Ins.  :  ir i  per 
eent.  does  not. 

Turpentini 
(saturated)  cripple* 
greatly  in  10  hi 

ii- 1  '    per 
thymol   almost   de 
sti'nys  the  ac 

Chloroform 
docs  i        di 
lOhrs. 


in  '.i'|i' 


\ug.  1901.] 
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Temperature. 


A  moist    heat  of 
70    rap 

invertase  ;  ol 
GO  C.  only  alter 
B ,'  in  e  I  i  in  e 
Maximum  acti- 
vity at  81  C. 
according  i" 
M  » j  e  '-.  al  52 

ird- 

hil:  to  Lintner 
ami  hi 


gilvei  Nib  ite 

mid  Merouric 

Chloride. 


Acids. 


Be  i 


Organic  Antiseptics. 


Ucohol 

i  '     i  cation. 


iri   per  cent. 
lKNO 

within  24 

Ins,  0'llJ 

per       cent. 

d"l'S  II'    I. 

in  per 
sent,  n^i  ! 
does  n 
in  m  hrs., 
«  hi  reas  0"5 
per  cent, 
in  the 
time* 


0'3  per  cent.  II  so,  dots 
not  dcstroj  in  21  hrs. 

O'B  percent,  lacl  ic  acid 
also  not. 

r>  per  cent  i  salic  acid 
kills  in  '-'(  lirs.,  where  is 
l  per  cet  t.  d<  es  aot 
Eonsibly  cripple  in  24  hrs. 

i  per  cent,  llii  is  in- 
■ii  ious,  bul  s  not  com- 
pletely destructive  in 
•Jt  hrs. 

i  per  cent,  ncetic  acid 
is  not  harmful  in  it  Ins. 


1  pe  r  ce  n  t. 
\alh  i  des- 
troys   in    24 

Ills.    ;  0'5 

i  et    ci  nt.   is 
,,.  :   however 
destruct  ive 
ii  in      after 

t  days. 


i  per  cent,  to  -malde- 
hydi    d 

in    it    Ins.  ;    even 
IS  per  cent,  tails  to 

i  per  cent,  car- 
l  olio  acid  dees  uot 
in  B  lirs.  prevent 
act  ion. 

Turpentine- water 
is  trjt  injurious : 
nor  is  in  per  cent. 
hi  thymol  in  10  hrs. 

Chloroform  v.  ater 
is  not  harmful  in 
2t  hrs. 


Not   destroyed 
bj      absolute 

ition. 


Yeasts;  Preparation  of ,  Fermenting  at  High 

I'empirat.tris.     (1.    Jaequeruin.      Comptes    Rend.    132, 
22],  1866—1367. 

cultivating  successive   generations   of  a  bottom-yeast, 

grown  in  a  neutral  wort  below   10'  C,  in  worts 

v  of  which  is  gradually  increased,  and  the  tempe- 

ire  of  which   is  gradually  raised,  a  yeast  is   obtained 

oh  will  grow  and  ferment  in  a  wort  of  acidity  equivalent 

i  >;rms.  of   tartaric  acid  per  litre,  and  at  a  temperature 

—J.  T.  D. 

sf  [Distiilery~\  ;   Lactic  Acidification  of  the . 

*W.     Zeits.'Spiritusind.  1901,  24,  [25],  263. 

1  :  the  pure  lactic  acidification  of  the  mother  yeast  it  is 

ilutely  necessary  that  the   temperature  should  not  fall 

!  —.'hi    C.     During   the   daytime,  with  occasional 

at.on,  this  temperature  cau  be  maintained,  but  at  night 

essary  to  heat  the  mash  up  to  59; — 62    C,  or  even 

1  i:r  if  the  temperature  is  to  be  kept  sufficiently   high 

1  the  morning.     The  loss  of   heat  by  radiation  is  more 

if  no  protection  be  provided  against  the  cold  floor, 

a  if  the  yeast  vessels  are  of  small  size. 

.uthor  describes  the  arrangement  whereby  he  keeps 
h  .east  tubs  at  a  practically  constant  temperature.     There 
of  tubs   according  to  the  quantity  of  yeast 
be   acidified.      These    are    placed   on   a   wooden 
supported  on  rafters,  to  prevent  loss  of  heat  through 
Directly  over  the  surface  of  the  mash,  a  wooden 
wedged  to  retain  the  heat  which  would  be  lost  from 
face.     Over  the   whole  vessel   an   inverted    cask  is 
is  a  cover,  restiug  on  the  staging,  the  edge  being 
tightly   so   as   to   form   a   perfectly  closed    space. 
in-   smaller  vessels   are   in   use  they  tire  placed  on 
»  ten  stools  in  order  to  bring  them  close  against  the  top 
rerted  cask. 
way,  if  the  mash  be  brought  to  a  temperature  of 
ii  the   evening,    or  5i>"   C.   in  cold  weather,   and 
up,  the  temperature  will   not   have   fallen   below 
)  the  morning.     Further,  the  difference  in  tempe- 
ra e  between  the  outer  portions   of  the    mash    and  the 
"  ill  be  less  than  3°  C,  as  against  a  difference  of 
3    i !.  in  the  case  of  uncovered  vessels. — J.  F.  B. 


New    Substitute  for    Meat    Extract     ("  Ovos "), 

'pared  from   .      Lebbin.      Med.    Woche,    1901. 

5—197.     (hem.  Centr.  1901,  1,  [26],  13S1. 

well-washed  yeast  is  heated  by  means  of  steam, 
ebj  bursting  of  the  cells  and  solution  of  the  eell-juice 

uoplasm  is  caused.  The  thick  fluid  mass  obtained  is 
;ed.  and  the  expressed  juice  filtered  and  evaporated 

no  to  suitable  consistence.  The  preparation  is  of 
ii  colour,  either  of  pasty  or  syrupy  consistence,  of 
ant  aromatic  odour  and  strong  taste.  It  has  the 
"position :— water,  27-36;  albumin,  40-27; 
nil  matter  (free  from  XaCl),  10-92  ;  P305,  o-:il  ;  and 
"trogenous  extractive  matter,  21-45  percent.  Almost, 
be  nitrogen  occurs  in  the  form  of  useful  albuminous 

r-.— A.  S. 


— H.  T.  P. 

Beer  Yeast  in  Pressed  Yeast ;  Bau's  Method  for  the 
Detection  of .     A.  Langfurth. 

See  under  XXIII.,  page  843. 

Arabinoses ;   Behaviour  in  the  Animal  Organism  of  the 

Three    [Optically    Isomeric]    .      C.   Xeuberg  and 

J.  Wohlgemuth.'   Ber.  1901,  34,  [9],  1745—1749. 

TnE  authors  found  that  laevo-arabinose  was  most  readily 
assimilated  in  the  animal  economy,  and  that  when  racemic- 
arabinose  was  employed  there  was  always  a  residue  of 
dextro-arahinose  in  excess  unassiniilated.  This  is  curious, 
because  the  simple  enzymes,  such  as  zymase,  bring  about 
no  such  selective  splitting  up  of  r-arabinose.  In  the  same 
way.  whilst  /-arabinose  is  a  suitable  material  for  the 
production  of  glycogen  in  the  organism,  d-  and  r-arabinose 
produced  no  more  than  traces.  Similar  results  were 
obtained  in  the  assimilation  of  the  three  arabonic  acids,  and 
in  the  case  of  the  arabites,  it  was  found  that  d-arabite  was 
partly  transformed  into  a  sugar,  either  arabinose  or  an 
unknown  ketopentose. 

These  researches  show  that  /-arabinose  stands  physio- 
logically much  nearer  rf-glucose  than  does  rf-arabinose, 
which  is  constitutionally  related  to  it.  This  is  in  accordance 
with  the  fact  that  /-arabinose  and  d-glucose  are  the 
naturally  occurring  forms.  The  same  intimate  relations 
between  molecular  configuration  and  physiological  action 
are  true  for  the  higher  organisms  as  Fischer  has  established 
for  the  fermentation  organisms. — J.  F.  B. 

Malting   Process;    Some  Further   Experiments   on    . 

K.  B.Evans.     J.  Fed.  Inst.  Brewing,  1901,  7,  264—283. 

The  author  has  previously  shown  that  under  normaf 
conditions  of  germination  the  production  of  diastase  was 
much  less  than  when  the  growth  was  forced.  In  the 
present  communication  an  attempt  is  made  to  fix  the 
ratio  between  the  period  of  growth  and  the  amount  of 
diastase. 

The  first  series  of  experiments  was  carried  out  with 
English  barley  malted  on  the  most  approved  principle. 
The  samples  were  at  once  crushed  and  the  extract,  moisture, 
and  diastatic  power  determined.  The  following  results 
were  obtained  : — 
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Dry 
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Water. 
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Solids). 


Per  Cent. 
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1 1  ,y. 


Dry 

Matter. 


Wat.-r. 


Bxtracl     m  Drj 

S 


lb.  per 
Quarter. 


I 
.•11  Dry 


Roots  divide.1.    Growth  irregular: 


55-7 


443 


74-S 


Roitlets  well  developed.   Spire  half-« 


44-1 


67-S 


B7'0 
91-6 


91 


quarters  up  in  some,  rather  irregular,  much  softer. 
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! 
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69 
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59 
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12 

Finished  Malt. 


74-5 


sa-s 
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In  another  series  of  determinations  the  effect  of  deficient 
aeration  was  shown  by  diminished  extract  and  diastatio 
power,  this  being  greater  on  the  foimer  than  on  the 
latter. 

Tii.-  author  has  also  studied  the  influence  of  various 
classes  of  steep  liquors  on  extract  and  diastatic  power. 
Distilled  water,  hard  water,  alkaline  water,  and  ferruginous 
water  wen-  used  and  generally  no  great  difference  was 
noted.  Water  containing  iron  (four  grains  of  ferrous 
sulphate  per  gallon)  reduced  the  diastatic  power. 

—J.  I..  15. 

Barley  "  Biting  Test  "  .■  Infe  tion  with  Actinomycosis  — — . 

M.  Kosenberg.     Woch.  fur  Brau.   19i>l,  18,  [23],  298— 

299. 
Tiik  author  issues  a  warning  against  the  custom  of  testing 
the  hardness  of  barley  corns  by  biting  between  the  teeth. 
In  consequence  of  this  practice  he  became  infected  with  a 
complaint  diagnosed  as  actinomycosis  caused  by  an  organism 
known  as  Actinomyces  or  "ray  fungus."  After  a  -erious 
illness  lasting  for  more  than  seven  months,  he  records  his 
experience  and  strongly  advises  the  usj  of  :i  coin  te  ter 
1  of  the  teeth  by  maltsters  and  brewers.— J.  F.  B. 

Maliol ;    Presence  of ,  in  the   Needles  of  the   While 

/•.     1    Ibiet  alba  Mill).     W.  Feuerstein.     Bit.  1901,  34, 
[9],  1804— 180G. 

M-J/roi.,  a  well-characterised  sul stance  of  the  formula 
CCH|;03,  the  constitution  of  which  is  still  doubtful,  was 
,1  by  Brand  (see  this  Journal,  1894,  89C,  1213,  and 
189">,  378  1  as  a  product  of  the  roasting  of  malt.  It  gives 
a  reddish-violet  coloration  with  ferric  chloride,  resembling 
that  produced  by  salicylic  acid.  The  author  ha-  discovered 
this  body,  to  the  extent  of  about  0-5  per  cent.,  in  the 
needles  of  the  white  fir. 

Fresh  fir-needles,  gathered  in  April  or  May,  were  dried 
at  Mi  finely  ground,  and  covered  with  4— 5  times 

their  weight  of  water.  The  mass  was  triturated  and 
allowed  to  digest  at  the  ordinary  temperature  for  J4  hours. 
The  extract  was  pressed  out  through  cloth,  filtered,  and 
shaken  with  chloroform.  Crystals  were  obtained,  and 
purified  by  recrystallisation  with  the  help  of  animal 
charcoal.      These  were  found   to   be  completely   identical 


with  the   maltol   prepared   h>    Brand  and   by  Kiliani  an 
Bazlen  from  roasted  malt. — J.  1*\  B. 

Fermented,     Non-Alcoholic     Bereraji;      Preparation    > 

a    ,    hi    Mems   of  a   Xew    Ferment.     II.   1      r.i 

French   Pat.   301,280;  through  Zeits.  Spiritusind 
24,  [25],  867. 

The  beverage  here  described  is  a  fermented  liquor  cot 
taining  carbon  dioxide  and  a  new  assimilable  food  stuff,  b 
no  alcohol.  It  is  obtained  by  the  fermentation  of  saccharii 
media  by  a  fungus  described  as  Leuconosloc  dis 
This  occurs  in  the  term  of  sm  ill  cork-like  cells  surround! 
by  an  amorphous  layer  of  slime,  which  is  irregularly  pol 
hedral.  The  cell-  are  arrauged  in  the  form  ol 
embedded  in  slime,  characteristic   of  the  leucouostoc  gran 

The  small  size  of  the  cells,  the  shortness  of  tl h 

the  presence  of  gas-bubbles   in    the   slim     layer  dixtingei 
this    partieu  1    es.     The    designation    "  dissil 

1  from   the   peculiar  manner   iu    which  pieces  of  I 
growing  z  loglea    are  thrown   off  aid   hurst   apart,   owii 
to  the  generation   of  carbon  dioxide  in  the  interior.    T 
media  in   which   the    fungus   is   grown    must   be   p 
sterile,    and    the    beverage    may    be    prepared    fro 
solution   of   about    l-02.">   specific  gravi 
merited    under    anaerobic    conditions.      Types   of    liqu< 
made  with   cane  sugar  flavoured  with  apple,   hopped  m. 
wort,  apple  juiee,  grape  and  raisiu  juices,  are  specified, 

—J.  K.  B. 

11  u  111 ;    Free    Sulphuric   Acid    i:i    11    certain   .     G. 

Meyer.     Zeits.  bffentl.  Cheru.  7,  114.     Chcm.  Centr.  191 
1,  [25],  1347. 

The   author  examined  a   sample  of  rum  designate 
old  Jamaica  Hum,"  but   of   unpleasant,  sour  taste,  and  lij 

brown  colour,  and  found  that   it  contained  0-0708 
free  sulphuric  acid  per  100  c.c.     After  agitating  with  e 
bonate   of  lime,  and  filtering,  the  rum   had  a   light 
colour  and  a   very   pleasant   taste,     it   is   probable 
caramel  containing  sulphuric   acid  was  used  as   .1  col 
material,  or  that  the  rum  had  been  subjected  to  at. 
proeess."'_A.  S. 

Ferments  of  Vineyar ;  Biochemical  Distinction  bei 

1  'hicf .     G.  Bertrand  and  K.  Sazerac.    1 

Rend.  132,  [21],  1504—1507. 

The  authors  have  examined  comparatively  the  My 
acet'   of   Pasteur,  used  almost   exclusively  in  the  Indus! 
production  of  vinegar,  and  the  sorbose  bacterium,  m 
identical  with  Brown's  Bad  mint,  large!" 

"  mother  of  vinegar  "  in  the  household  production. 
Pure  cultures  of  two  specimens  of  the  former,  0 
Pans,  the  other  from  Orleans,  were  found  to   be  pi 
identical  in   their  acetifying  power;  but  while  tie 
bacterium,    as    the    authors    have    before    si 
glycerin   to   dihydroxyacetone,  neither  of  the  M 
cultures  had  any  such  action  on  it. — .!.  T.  1). 

Ammonium  Fluoride  as  a  Disinfectant  for  Hose  Pip> 
V.  S  honfeld. 

See  under  XVIII.  ('., page  830. 

PATENTS. 
Casks  and  the  like,  Apparatus  for  Sterilising  and  I 

Wooden with    Mineral    HTi-t    and   >■  ■ 

Material     E.  \V.  Lancaster,  London.     Eng.  Pat.  He 
June  23,  1900. 
This  process  consists  of  heating   the  cask  and  in' 
into  it  whilst  hot,  the  melted   mineral  wax,  or  othei 
material.     The  filled  cask  is  submitted  to  internal 
and   the   superfluous   wax   n-moved  by  pressure  or  1 

cooling  being    effected    l>y   refti- 
inventor  also  claims  the  use  of  an  elevated  re* 
contain   the    wax    in    a    molten  state,   with   1 
admitting  hot   an  1   col  1  air,  and  the   1 

■    for   forcing  the  excess   of  the   m 
the  reservoir. — J.  L.  II. 
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Divided    Materials;    Washing,  Cleaning,  or  Treat. 

ig ,  especially   Filrrous   Pulp  and  other    Materials 

ted  as   Filtering  Media.     E.   Koppelmann,  New   York. 
ag.  Pat  12,027;  July  3,  1900. 

>eess  is  intended  mainly  for  cleansing  the  fibrous 
f  ring  media  employed  lor  filtering  beer  prior  to  racking 
transportation.  The  fiuelj  divided  material  con- 
ed in  a  suitable  vessel  is  subjected  to  :i  tangential 
cut  of  air  and  water  under  sufficient  pressure  to  cause 
1  material  to  be  violently  and  rapidly  agitated.  The 
t  am  may  also  be  applied  perpendicularly  as  well  as 
vntially.  and  steam  may  be  employed  either  with  air 
1  e  or  together  with  both  air  and  water,  thus  obtaining 
I  desired  temperature.  Tims  the  material  is  kept  in 
t  ;nl  ebullition  in  all  directions  at  once,  the  tarij 
t  eoausing  the  particles  to  revolve  and  work  towards  the 
"hilst  the  perpendicular  force  lifts  it  upwards 
nils  again,  arrangements  being  provided  for  the 
c  innous  removal  of  the  dirty  water. — J.  F.  I!. 

Alcoholic  Liquors;   Method   of  ami  Apparatus 

r  preventing    Changes   in  ,  during  their   Sterilisa- 

•ti.    J.   F.   H.   Gronwald,   lierlin.     Eng.    Pat.  1 4.s7t" 
1900. 

I    inventor  claims    that    he  is   able  to  prevent  changes  in 

natic  alcoholic  liquors    during  their  sterilisation  by  arti- 

cooling   the   space   in  the   sterilising   vsssel   not    i:> 

act  with  the  liquid.     A  special   cooling  apparatus  for 

ying  out  the  process  is  described. — J.  L.  B. 

•it ;    Process   of  Rectifying    ,    by    the    Action    of 

efrigeration  and  Filtration.     C.   F.  von    Schlichtegroll, 
.rlin.     Eng.  Fat.  1 0,287,  May  17,  1901. 

rit  is  cooled  to   from  —  60°   to    —70°  C,  and   the 

i  impurities  removed   by  passing  through    a    char- 

Slter.     liy   suitable   treatment,  the   impurities,  such  as 

1     oil,   &c,    may   be    regenerated     from    the    filtering 

—J.  L.  I>. 

'•onated     Beverages  ;    Apparatus   for    .Hacking     . 

A.  White,   Chicago,   U.S.A.     Eng.   Pat.   7299,  Feb.  9, 
01. 

i  invention  is  characterised  by  a  beverage  supply  tank 

ed  at  a  higher  level  than   the  receiving  vessel,  a  valved 

rage  supply  conduit   extending  from  "the  supply  tank, 

so  arranged  that  it  can  be  inserted  into  or  withdrawn 

the  receivirg   vessel.     There    i*    also  a  valved   vent 

br   the    receiving   vessel    subject    to    a    pressure 

innately  equal  to  that  in  the  supply  tank  ;  this  valve 

by  the   movemeut  of  bung  driving   mechanism. 

establishing  an  equilibrium    of  pressure   between  the 

N  -d  receiving  vessel  and  supply  tank,  previous  to  racking, 

"ate  valved  primary  charge  passage  is  provided,  which 

i  by  a  movement  of  parts  effecting  the  sealing  of 

ring  vessel   and   closed  while   the  liquid  is  entente 

I  receiving  vessel. — 1.  L.  11. 


YIE-FOODS:  SANITATION;  WATEE 
PURIFICATION,  &  DISINFECTANTS. 

(4.)— FOODS. 

teal;  Composition   of .     B.  Dyer.     Analyst,  1901, 

26,  153—155. 
results  of  the  analyses  of  27  samples  of  oatmeal  are 
■  This  number  comprised  13  samples  of  fine  oatmeal, 
and  S  of  crushed  or  flattened  oats.  The 
;  calculated  by  multiplying  the  percentage  of 
-'en  by  6-25)  varied  from  about  13  to  over  IS  per  cent, 
.mount  of  oil  was  between  7-5  and  12-33  per  cent. 
"  fibre "  varied  from  0  80  to  2-20  per  cent,  and  the 
rom  1-67  to  4-03  per  cent — W.  P.  S. 

OUti  A'ctr  Substitute  for  .Meat  Extract  ("  Ocos") 

prepared  from .     Lebbin. 

See  under  XVII.,  page  S25. 


Milk;  Approxima  e  Deta  on  oj  Formaldehyde 

in .    J,  F.  Liven 

See  under  XXIII.,  page  844. 

Milk;  Detection  and  Determit  natives 

in .     M.  W.  Blyth. 

See  under  Will.,  page  844. 


PATENTS. 

Milk  and  other  Liquids;    Apparatus  for  the   Preservation 

of .     T.    K.  Freeman.   London.      Ene.    Pat   10,973 

June  16,  1900. 

'I'm*  is  an  apparatus  for  aerating  and  sterilising  milk  by 
ontinuous   process.    The   milk  is   first    aerated   under 

sure,    then    run    through    a     pasteurising    or     b 
chamber,  afterwards  through  a  refrigerator  and    finally  into 
ing  cans. — W.  P.  S. 

Milk;     Method    of    Solidifying     ai  <mg    . 

II.   J.   Iladdan,   London.      From   E.   Passburg,   P-erlin. 
Eng.  Pat.  12.S07,  July  115,  1900. 

The  method  claimed  consists  in  first  evaporating  the  milk 
under  reduced  pressure  in  a  steam  heated  vessel  until  it  has 
about  50  per  cent,  of  its  water.  The  thickened  milk 
thus  obtained  is  then  further  evaporated  under  reduced 
-are  in  flat  dishes  until  the  temperature  rises  to  about 
SO3  C.  The  heating  is  then  carried  oil  by  means  of  warm 
water,  so  that  the  temperature  shall  not  exceed  60°  C, 
until  complete  desiccation  is  attained. — W.  1'.  ss. 

Butter  and  other  Alimentary  Fats;   Manufacture  of . 

E.  von  Buhler  and  A.  Bernstein,  Berlin.  Eng.  Pat.  6417, 
March  27,  1901. 

The  object  of  this  patent  is  to  impart  a  flavour  to  butter 
and  other  fats.  The  butter  fat  is  well  worked  and  washed 
to  get  rid  of  butter  milk,  and  then  receives  the  addition  of  a 
mixture  consisting  of  one  part  of  protein  matter,  one  part 
of  sugar,  and  one-teulh  part  of  sodium  bicarbonate  ;  5  per 
cent,  of  this  mixture  is  added  to  the  butter  fat.  The  protein 
matter  used  may  be  obtained  from  milk  as  described  in 
Eng.  Pat.  29,189,  1897  (this  Journal,  1S97,  930). 
— W.P.S. 

Peptone;  Manufacture  of .    W.  Pi.  Mewburn,  London, 

(;.  H.  Mewburn,  and  H.  Robson,  London.  From 
Chemische  Fabrik  von  Heyden,  Radebeul,  Germany. 
Eng.  Pat.  15,172,  Aug.  25,  1900. 

The  process  consists  in  saturating  crude  peptone  solutions 
with  ammonium  sulphate  or  zinc  sulphate,  filtering  and 
precipitating  any  remaining  albuniose  by  the  addition  of 
concentrated  sulphuric  acid  and  iron-ammonia-alum.  This 
precipitate  is  filtered  off,  more  irou-ammonia-alum  is  added 
to  the  filtrate,  and  then  ammonia  until  the  solution  is  only 
feebly  acid.  The  resulting  iron  peptonate  precipitate  is 
filtered  off  and  washed  with  a  saturated  solution  of  ammo- 
nium sulphate.  The  iron  and  sulphuric  acid  are  separated 
b_\  barium  hydrate,  and  the  excess  of  the  latter  by  means  of 
carbon  dioxide.  The  purified  filtrate  is  then  evaporated 
under  reduced  pressure. — W.  P.  S. 

Gluten  or  Glutinous  By-products  or  Mixtures  ;  Treatment 
of  the  same  with  other  Albumins  to  Facilitate  their  Use 
for  Alimentary  or  Industrial  Purposes.  L.  Wenghoffer, 
Berlin.     Eng.  Pat.  10,734,  S?pt.  19,  1900. 

Ordinary  gluten  is  heated  in  the  form  of  thin  lavers  by 
steam  for  an  hour  at  about  1  atmosphere  pressure.  The 
steam  is  then  allowed  to  escape,  when  the  layers  of  gluten 
swell  considerably  in  size.  The  spongy  masses  so 
obtained  are  cut  up  and  readily  cleansed  from  starch  by 
rinsing  with  water.  When  the  mass  is  dried  for  12  to 
24  hours,  at  a  temperature  of  30°  to  4o  (_'.,  aud  ground 
to  powder. — W.  1'.  S. 
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Gitalin:     Preparatim    of    Food    from .        II. 

Berlin.     Eng.  Pat  16,708,  Sept.  19,  19 

irts  is  heated  for  several  hours  at  a  temperature  below 

in    weak    acid    or    weak    alkaline   solution.     The 

•  on     is     then     neutralised     and    the     inorganic      salts 

removed   by  dialysis   or    by  precipitating   the  albuminoid 

matters  with  alcohol.  The  product  obtained  is  dried  and 
pulverised — \V.  1\  S. 

A     -    and    Nut-like    Substances ;    Preparation    of . 

1     D.  Bell,  London.     Eng.  Tat.  18,866,  Aug.  3,  l 

h  as  peanuts,  are  skinned  and  ground  to  a  paste 
with  an  equal  weight  of  water  or  milk,  containing  1  per 
cent,  of  sodium  carbonate.  After  boiling  for  half  an  hour, 
equal  weights  (from  50  to  100  per  cent,  of  the  weight  of 
the  nuts)  of  cheddar  cheese  and  milk  containing  1  per  cent, 
of  sodium  carbonate  arc  added.  The  heating  is  then 
tinned  for  half  an  hour,  when  the  product  is  ready  for 
u-e.  or  it  may  be  canned.  Butter  and  eggs,  with  condi- 
ments, may  also  be  added. — W.  P.  S. 

Fodder  from  Prat :  Manufacture  of .     H.  Borntraeger, 

W.  Wagner,  and  1'.  Sahlfeld,  Hanover,  Germany,  i.ug. 
Pat  1859,  .March  1,  1901. 
The  peat  is  steamed  with  water  for  about  4  hours  at  a 
pressure  of  5  to  6  atmospheres.  The  treated  peat  may 
then  be  given  as  fodder  wet,  dried  directly  with  the  fibre, 
or  freed  from  the  fibre  by  pressure,  and  made  into  an 
extract—  W.  P.  S. 

Table  Salt,  Manufacture  of .     G.  Weddell, 

Newcastle-upon-Tyne.     Eng.  Pat.  15,589,  Sept.  1.  1900. 

The  proportion  of  the  deliquescent  magnesium  chloride 
and  calcium  chloride  present  in  the  common  salt  to  be 
tre.ited,  having  been  determined,  sufficient  sodium  carbonate 
or  phosphate  to  convert  these  into  non-deliquescent 
carbonates  or  phosphates  is  added,  and  the  mixture  is 
dried  at  100°  C.  The  phosphate  is  preferably  used  as 
disodium  hydrogen  phosphate. — E.  S. 

(£.)— SANITATION;  WATER  PURIFICATION. 

Respiration      in      Deleterious      Atmospheres  ;        Simple 

Apparatus   for   .      A.    Chauveau    and    J.    Tissot. 

Comptes  Rend.  132,  [25],  1532—1537. 
The  apparatus  consists  of  a  tube  provided  with  light 
aluminium  valves,  at  its  middle  being  attached  a  short 
transverse  tube  attached  to  glass  pieces  which  enter  the 
nostrils  of  the  person  using  it.  The  apparatus  is  attached 
by  cords  to  a  leather  cap  which  fits  the  head.  Air  is  drawn 
from  one  end  of  the  tube  and  is  expelled  from  the  other. 
and  the  common  passage  to  and  from  the  nostrils  is  made 
as  short  and  small  as  practicable.  Experiments  hnve  shown 
that  the  inflow  tube  may  be  as  long  as  20  metres  or  more 
without  producing  any  sensible  difficulty  in  breathing,  and 
that  it  is  possible,  when  wearing  the  apparatus,  to  remain 
and  work  (for  certainly  more  than  an  hour,  possibly  much 
longer)  in  irrespirable  atmospheres  such  as  carbon  dioxide 
or  coal  gas,  without  any  danger.  The  same  experiments 
have  shown  that  there  is  no  sensible  absorption  of  these 
poisonous  gases  through  the  skin.  The  apparatus  is  easily 
constructed  and  transported,  extremely  light,  and  easily 
applied.— J.  T.  D. 

Town  Drainage  ;  Purification  of .     Additional  Report 

on   the   Experiments  carried  out  bj    the   Commission    of 

/_    ,,rts     at     thi     Pumping     Station,    Charlottenburg, 

my.     Nietner,  Xhiesing,  and  liaier.     Vrtljschr.  f. 

ger.  Med.  u.  Sffentl.  Sanitatswesen,  21,  euppl.  234—251. 

entr.  1'JOI,  2,  [11,  -18.     (Sec  this  Journal,  1900, 

The  experiments  carried  out  related  to  (1)  the  further 
examination  of  filtering  material-  ;  (2)  the  >n  of 

a;r   in   the  pro.  ficMion;    (3)  the   effect   on    the 

i  of  the  coke  of  allowing  the  foul  water  to  previo 
undergo  putrefaction. 


Baier  found  that  gas  coke  in  pieces  of  3 — 8  mm.  is  let 
suitable  as  a   filtering  material  than  the  metallurgies 
used  in  former  experiments.     The   influence  of  an  arrifici 
supply  of   air  on  the  revivification  of   the   filtering  01 
or  on  the  degree  of  purification  of  the  drainage  c  mid  i 
be    determined.      Allowing    the    raw    drain. if 
(putrefaction    before    the    treatment    with    coke)    bad   i 
appreciable   influence  on   the  final  degree   of  purificatio 
attained. 

Thiesing   found  that  wood  charcoal  is   not  suitable  a* 
tillering    material    for   the   purification   of    Charlottenbut 
drainage,  and   Nietner  found   that   coal    slack   is   ,1 
inferior  to  coke  in  this  respect. — A.  S. 

Drinking  Water;   Sterilisation  of ,  by  Sodium 

chlorite,    llunermanu  anl  Deiter.     Dtsch.  me  1.  \\  d 
27,  [21].     Chem.  Centr.  1901,  2,  [4],  318. 

It  has  previously  been  recommended  to  use  chloride  of  lln 
for   the   purification  of  drinking  water  (this  Journal,  189 
45).     The  author   proposes  to   use  sodium   hypochlot 
this   purpose.     Typhus   and  cholera   germs   in   a  water  c 
be  killed  in  10  minutes  by  adding  to  1  litre  of  the  le 
amount   of  sodium  hypochlorite  containing  0'004gim 
active  chlorine.     Sterilisation  is   effected  even  if  thi 
contains  much  organic  matter.     The  excess  of  hyp 
is  removed  by  means  of  sodium  sulphite.     The  author  ns 
sodium  hypochlorite,  prepared  by  the  method  of  Schmitl 
Dietrich,  containing  1  ■  5  per  cent,  of  active  chlorine. 

-A  S 

Water  Purification   bi/  mtans  of  Bromine;    Schu 

Process  of Schiider.     Zeits.  Hvg.  37 

Chtrn.    Centr.  1901,    2,    [4],   31S.     (See   this   Joum: 
1900,  920.) 

Is   order    to    ascertain   the   value   of    this    process,  t! 
author     examined    the    whole    quantity    of    water, 
treatment  with  bromine  and  removal  of  the  excess  of  t 
latter,  for  the  presence  of  living  germs.     He  conchi" 
Schumbui'g's   process   of   water    purification    fails    alma 
completely  as    regards  cholera   and   typhus   1 
probably  also  as  regards  other  disease  germs.      The  re*u 
obtained   by   Schumburg   and   Pfuhl   are   staled   I 
doubtful   value,  as  (1)  the  quantities   of  water  examioi 
for  proof  of  the  destruction  of  bacteria  were  much  t 
small ;    and   (2)   by   filtering  through   a  double  filter,  t 
investigators  named  provided  conditions   which  would  v< 
seldom  occur  in  practice  in  the  purification  of  water 
bromine.     The  bromine  process  applied  to  a  very  iuipn 
water    certainly     considerably    reduces     the    number 
ordinary  water  bacteria  in   the   latter,  and  doubt! 
effects  a  considerable  reduction   in  the  number  of  typli 
and   cholera  germs,  but  the  degree  of  purification  is  i 
such  that  the  water,  after  treatment,  can  safely  bl 
drinking   water.       Even  with  filtration   through  n 
filter   before  treatment   with   bromine,  the  me 
the  majority  of  cases. — A.  S. 


Feed    Water;  Purification    of .      J.    A.    F 

Dull.     Intermit.    Railway   Congress,    May    ll'OO,    11 
Proc.  Inst.  Civil  Eng.  1901,  144,  [2],  68—70. 

Is   this  communication  are  given,  in  tabulated  I 
answers  obtained  by  the  General  Manager  of  the  I  i 
and   Yorkshire   Railway  to  inquiries  made  by  bint 
view  of  ascertaining  the  practice,  as  regards  punti 
bed  water,  of  the  different  railways  of  the  world. 

The   processes    used    are    as    follows:— The   Argent 
Railway  uses  the  Tyacke  apparatus   (this  Journal,  I8|. 
502  I   by  which   it  is  -rated,  2,000  gallons  of  water  peril 
are  softened  by  the  addition  of  fixed  quantitief 
and  caustic  soda. 

The  Hungarian  State  Railway  uses  the  BerongerSt 
and   also   the   Pollaczek  apparatus,  the  reagents  be 
and  lime. 

The  French  State  Railroads  use  three  s; 
intermittent    process,  a  qiuntity  of  water  being 
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Tabu    [. 


Rcplj 

Numl 
Roods  using 

Pill :  1 

in  r 
per  1.000 

l;sh 

1  ms. 

0 

3 
S 
23 
3 

1 
3 
I 
i 
5 

1 

1 
8 

7 
1 

II 
1 
1 

1 

1 

6'0 

0  ^ 

■:■:>-, 

I'll 



n  ■  "i  5 

MS 

ih.l    carbonal      of  soda,   and   filtered  after   standing 
for  12  bom-.      (2)    Beranger-Stiogl  purifiei  Gaillet 

purifier. 

The  Eastern  of  France  Railway. — Up  to  35  of  hardness, 
soda  i>  used;  above  this,  milk  of  lime  is  added  separately  to 
precipitate  calcium  bicarbonate. 

The  London  and  North-Western  Railway    uses   (lark's 
process,  with  modifications  by   Porter  (this  Journal, 
862)  au.l  Howatson  (this  Journal,  1889  alone, 

oi    with   sodium   carbonate  being  added,  with   subsequent 
filtration  or  subsidence. 

The  Midland  Railway  uses  the  Archbutt-Deeley   | 
this  Journal,  189U,  406),  employing  as   reagents,  lirue  and 
sodium  carbonate. 

Netherlands  State  Railroads. — A  solution  of  soda  is  added 
to  tin  i  in   the  proportion  of  35 "27  lb.  per  22,1  mo 

gallons. 


i'AnLE  II. 
Analyses  of  Water  before  and  after  Treat  meat. 
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Midland  (England).    Netherlands  State.        Vladikavkaz  I. 


Before.        After. 


105 


22-30 


1-68 

r"30 


Before.        Alter. 


Is-?,; 


574 

7s( 


After. 


'.>'.i 
19-41 
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7-63 


Traces 
10-44 


Vladikavkaz  II.  Southern  Pacific. 


Before.        A.'ter.         Before.        After. 


3919 


2234 

251o 


Nil 
24"94 
34-13 


34-7° 

21" 


7osi 
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217-56 
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n-77 

17  i  - 
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0-80 
0-35 

7:j.-> 
I  95 
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40-85 

5U-93 
11-25° 
9-38° 


Hotb.— The  degrees  of  hardness  are  English  ■  he  other  figures  lepreseut  grains  per  gallon. 


ladikavknz  Railroad  (Russia). — The  Beranger-Sfingl 
aratus,  or  a  modification  of  the  same  is  used,  with 
-tic  soda  solution  os  the  reagent. 

he  Southern  Pacific  Railway   uses   a  method  based  on 
chemical    principles     of    the     Porter-Clark    process, 
•entrated  solutions  of  the  reagents  being  injected  into 
main  feed-supply. 

he  Southern  Railway  of  Austria  uses  the  Beranger- 
gl  apparatus,  with  milk  of  lime  and  soda.    The  analysis 


of  tie   water  before  and   after   treatment    is  as   shown  in 
the  table. 


Before 
Treatment 


After 

Treatment. 




bined  carbonic  acid. 

■     


13-72 
S'61 
13-02 
41-64° 


1-4 

37 

ro 
11-7° 


There  are   also  given  in  the  original  a  list  of  the  various 
substances  used  as  disincrustants  in  the  boilers  or  tanks  of 
•  locomotives,  and   the   replies   received   on    the    subject    of 
"pitting"  and  its  causes. — A.  S. 

Waters:   Yeast   as  a  Means  of  detecting  Communication 
with  Subterranean .     P.  Miquel. 

See  under  XXIII.,  page  S44. 

Waters;  Determination  of  Oxygen  in  ,  in  Presence 

of  Nitrites  and  of  Organic  Matter.     S.  Rideal  and  C.  G. 

btewart. 

See  under  XXIII.,  page  844. 
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Water;   Detection  and  Determination  of  Nitrites  in • 

P.  Cazeneuve  and  II.  Defonmel. 

-     under  XXIII.,  page  888. 

PA  l'K  NTS. 

Water;  Process  for  the  Purification  of .     0.  II.  Koyl, 

3  A.      Kng.  Pat.  11,854,  June  3,  1901. 

Tm  pro..—  described  in  Eng.  Pat  11,110  of  1900,  (this 
Journal.   I  343),  is   unsuitable  for  water-  containing 

trie  carbon   dioxide.    Such  waters  are   therefore   treated, 

first,  with  lime  water  in  excess  of  what  is  required  to 
combine   with   tl  bou  dioxide,  next  with   sodium 

carbonate  equivalent  to  the  excess   of  lime,  and  then  with 

an  equivalent  of  ferrous  sulphate. —  L.  A. 

■'it  r;   An  Improved .     W.  Defries  and 

V.  J.  Feeny,  London.     Kng.  Tat.  15,625,  Sept.  3,  1900. 

The  apparatus  consists  of  a  closed  chamber  or  heater, 
above  which  is  placed  the  sterilising  chamber,  into  which 
the  objects  to  he  sterilised  are  placed.  The  heater  and 
sterilising  chamber  are  suitably  connected  by  tithes  and 
valves,  and  the  apparatus  is  furnished  with  a  heating  stove, 
a  draw-off  pipe,  water  gauge,  and  safety  valve.  The 
object-  to  be  sterilised  having  been  placed  in  the  upper 
chamber,  water  or  disinfectant  solution  is  poured  into  the 
chamber  to  the  proper  height,  and  then,  by  opening  a  tap, 
the  liquid  is  caused  to  pass  into  the  heater,  and  the  tap  is 
closed.  The  liquid  is  then  heated,  and  is  forced  by  the 
steam  generated  back  into  the  upper  chamber  through 
another  pipe,  and  sprayed  on  to  the  things  therein.  When 
all  the  liquid  has  been  forced  up,  followed  by  steam,  and 
when  the  steam  pressure  in  the  lower  chamber  has  spent 
itself,  the  tap  is  again  opened,  and  the  liquid  is  drawn 
back  into  the  lower  chamber  to  be  once  more  heated  and 
forced  up. — L.  A. 

Sewage    Sludge    and  other   Similar     Matters  ;   Treatment 

of .     'f.  M.   Spence,  D.   D.  Spence,   Manchester, 

II.  Spence,  Sale,  and  M.  Koyley,  Manchester.  Eng. 
Pat.  18,124,  July  5,  1900. 

The  sludge  obtained  by  treating  sewage,  &c.  with  alumino- 
ferric  and  ferric  sulphate,  instead  of  being  mixed  with  lime 
to  facilitate  pressiug,  is  curdled  by  heating  to  about  Sir  C. 
The  sludge  thus  treated,  when  pressed  and  dried,  gives  up 
practically  all  its  fat  to  benzine,  and  the  residue  is  a  more 
concentrated  and  valuable  minure  than  limed  sludge. 

-L.  A. 

Sewage  and  Industrial    Effluents,   Purification    of  ; 

the  Utilisation  of  Sewage  Precipitates  and  the  Manu- 
facture of  Filtering  Media.  A.  Bayer,  Brunn,  Austro- 
'Huugary'.     Kng.  Pat.  15,720,  Sept.  l",  1900. 

The  sewage  is  treated  with  a  mixture  of  finely  divided 
charcoal,  lime,  and  zinc  dust.  The  precipitate,  which 
settles  very  rapidly,  is  continually  drawn  off  and  pumped 
into  filter  presses,  and  the  press  cake  is  subjected  to  dry 
distillation,  yielding  charcoal  (which  is  used  for  purifying 
more  sewage),  tar,  ammonia,  and  illumiuating  gas.  The 
effluent  is  filtered  through  charcoal. — h.    \. 

Treating  Liquids  nith  Ozone  for  Sterilising  and  other 
purposes.  A.  G.  Bloxam,  London.  From  E.  Dillan, 
Berlin.     Eng.  Pat.  9183,  May  3,  1901. 

In  treating  liquids  with  ozonised  air,  it  frequently  happens 
that  a  certain  concentration  of  the  ozone  in  the  air  is 
essential  to  produce  the  desired  effect,  and  at  the  same  time 
the  whole  of  the  ozone  is  not  used  up.  To  prevent  the 
mute  which  would  occur  if  this  ozone  were  allowed  to  escape, 
the  apparatus  is  so  arranged  that  the  same  air  is  caused  to 
continuously  circulate  through,  or  in  contact  with,  the 
liquid  to  he  treated,  and  through  the  ozoniser,  a  small 
proportion  of  the  gas  being  continuously  or  intermittently 
ived  from  the  system,  and  a  corresponding  quantity  of 
fresh  air  supplied  thereto,  in  order  to  maintain  the  necessary 
supply  of  oxygen. — L.  A. 


(C.)— DISIXFKITAN  is. 

"jPero.ro/*";    Disinfecting    Properties   of  the .     ; 

Heck.     Zeits.  Uvg.  37,  294-306.     (hem.  Centr.  1901,  ■ 

[4],  318. 
Undeu   the  general   name   of  "peroxols"   there  has  hr 
prepared      mixtures     of     hydrogen    peroxide,    containii 
salicylic  acid,  carbolic  acid.  0-naphthol,  thymol,  caiupli 
menthol,  quinine  sulphate,  or    zinc  chloride.    The    \ 
tions  form   clear,   colourless  liquids,    that  can  be  diluted 
any  extent  with  water.     The  hydrogen   peroxide  usi 
3    per     cent,    strength,    free    from    hydrochloric    acid,  in 
containing,  for  the  purpose  of  preservation,  traces  of  phi 
phoric  acid.     The   additions    are    present   in    1    pi  i 
sometimes  in   2  per  cent,  solution.     The  preparations  al 
contain    33 — 38    per    cent,    of    alcohol.      Mentboxol,    I 
example,  consists  of  1  per  cent,  of  menthol  and  33  p 
of  alcohol  in    loo  c.c.   of  3  per  cent,    hydrogen   p 
solution,     lor  use,  5  or  10  per  cent,  aqueous   solutions  b 
prepared.     It    is    stated    that    the    peroxols    act 
germicidal,  are  permanent,  aud  practically  non-poison.  .;i 

—A.  S. 
Ammonium    Fluoride   as    a    Disinfectant  for  Hose  Pip 

F.     Scbont'eld.       Woch.     fur    Brail.    1901,     18,    [:': 

297—298. 

is  not  a  suitable  means  for  sterilising  the  hose-pip 
used  for  conveying  beer  ;  its  repeated  use  causes  a  p 
of  the  rubber,  allowing  bacteria   and   other  orgai 
lodge  in  the  cracks.     The   use  of  steam,  if  applied  in  t 
cold  cellar-,   also   raises   the  temperature  of  the  air  to 
inconvenient   extent.      Boiling    water   has    not   thi 
perishing  action  upon  the  bose,  and   it   was   n«ed  in  t 
author's    brewery    for   some   years,    hut   it-   action  i-   I 
uniformly  certain.     The  water  is   boiled  in  a  wooden  \ 
and  passed  through  the  hose  and  pipes  for  about  10  miDii 
and  then  allowed  to  remain   there  for   another  half-li" 
The  germicidal  properties  of  hydrofluoric  acid  and  G 
are  well  known,  and  the  acid  has  been  applied  successfully 
distilleries.     Although  hydrofluoric  acid,  if  used  v. 
gives  very  satisfactory  results,   the  author  prefers  to  i 
ammonium  fluoride,  in  the  form  of  a  0'4  per  cent,  soluli 
for  the   treatment  of  hose.     The  solution  is  prepared  n 
stored  in  a  shallow  wooden  vat,  and  the  hose-pipes  are  fill 
with   it  every  evening  and  then  left   immersed   until  ' 
morning.     Care  must   be  taken    to    prevent  the   lowcri 
of  the  strength  of  the  solution  by  the  introduction  of  wu 
with  the  bose  ;  but  apart  from  this,  it  is  necessary  to  ren 
the  solution  every  two  weeks.     The  efficiency  of  the  soluti 
should  be  tested  occasionally  by  making  plate  ctiltui 
the  liquid  and  the  interior  of  the  treated  hose.     Experiei 
has  shown  that  all  bacteria  are  readily  killed  with  certain 
the  only  organisms  which  sometimes  survive  the  tre 
being  harmless  species  of  torula.     This  disinfectant  d 
not  attack  the  rubber  hose  nor  the  hands  of  the  workni: 
and  has  very  little  corrosive  action  upon  metal ;  the  autl 
has  used  it  most  successfully  for  two  years. — 1.  i'\  B. 

XIX.-PAPER,  PASTEBOARD,  Etc. 

Limestones;  Composition  of  some  Canadian . 

J.  T.  Donald. 

See  under  IX.,  page  810. 

PATEXTS. 

Peat  Turf;   Treatment  of ,  for  use  in  the  Man 

of  Paper.     A.    Pollak   aud   C.   Ksscr,  both  of   \ 
Eng.  Pat.  9589,  May  8,  1901. 
Til f.  invention  consists  in  the  production  of  half-si 
use  in   the  manufacture  of  paper,  by  subjecting  'I 
thin  layers  to  the  action  of  stamps  as  a  preliminarj 
Any    suitable   apparatus  may  he  used,  hut  a  specia 
described  and  illustrated,  consisting  essentially  of  a  cir. -i  t 
rotary  table  and  a  number  of  mechanically  operated  stan  . 
the   turf,  or  rather  the   coarse  parts   thereof,  being  cru- 
between  the  wooden  faces  of   the  stamps  and  the  si 
lining  of  the  table. — B.  S. 
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Paper  ;  Manufacture  of .    C.  Dreher,  Freiburg, 

Germany.  '  Ecg.  Pat.  12,668,  July  13,  1900. 

8  inventor  claims,  for  the  purpose  of  rendering  paper 
;;    to    aqueous,    alcoholic,   or    oily  solutions,    Ihi 

lition  to  the  rosin  size,  containing  tree  rosin,  of  n  dressing 

tcrial.  such  as  "paraffin  wax,  oil,  fats,  and  the  like," 
or  not  n  adily  soluble  in  the  said  solvents,  so  tli  it 
i   and  dressing  of    the   paper  arc   effected 

lie   also   claims,  for  the  pin-pose  of  employing 

8  dressing,  the   production  of  a  rosin   soap   coutainii 

intity  of  free  rosin  (which  is  capable  of  taking  up 

v  of  the  dressing  material  corn  sponding  to  the  free 

I    adding  to  the  rosin,  substances    possessing  the 

,in,  which  also  lower  the  melting  point 

the  rosin,  as,  for  example,  phenanthrene  and  other 
bons  of  low  melting  point.  The  rosin  soup  so 
may  also   be  used   alone  for  the  sizing  of   paper 

ihout  the  addition  of  the  dressing  materials.— .1.  F.  B. 

iper    and    the   like,   and   Pulp     therefor;  Manufacturt 

„f. .     \V.    M.  Callender,   Buffalo,  U.S.A.     Eng.   Pat. 

Nov.  12,  1900. 
is  process  for  utilising  peat  moss   for  the  mauufai  tun  ol 
per  pulp  cousists  in  gathering  the  moss,  beating  it  in  a 
iting  engine    and  brushing    or    drawing   out    the   fibre, 
aching,  and   converting  the  resultant  pulp   into   pa] 
art.    Or   else    the    peat   moss   may  be   digested   in   an 
.aline    liquor,     preferably    caustic,     and    the     digi 
itinued  underpressure  tor  about  10  hours;  the   mass   is 
lied,  beaten  in  the  engine,  and  converted  into  paper 
with  or  without  the  admixture  of  ordinary  paper 
,ck.— J.  F.  B. 

ili-i  proof  Paper,  also  Mineral  Oil,    Grease,  Soap,  and 

the  tike  ,-'  Manufacture  of .     \V.  J.  Ward,  .Manchester. 

Eng.  Pat.  15,986,  Sept.  8,  1900. 

at  liipior  from    the  sulphite  treatment  of  wood   is 
ed  down   to    30°  IV.   with  a  definite  proportion  of 
lium  or  potassium  bichromate.     It   is  then  treated  with 
ire  bichromate  in  a  steam-jacketted  pan,  whilst  paraffin 
x  or  the  like,  previously  melted  with  2  or  3  per  cent,  of 
1   per  rent,  of  boiled  linseed  oil,  is  mechanically 
:orporated.     Finally  the  gelatinised  product  is  mixed  with 
paper  pulp  in  the  beaters  at  a  temperature  not  exc.  i 
F. 
A  mineral  grease  or  soup  is  obtained  in  a   similar  way  by 
uoving  the  calcium  salts  from  the  spent  liquor  and  adding 
per  ctut.  or  more  of  mineral  oil,  with  1  or  2  per  cent,  of 
low,  instead  of  the  wax. — C.  A.  M. 

Huloid-lih  Material ;  Process  for  Manufacture  of . 

E.  Ziihl.     Eng.  Pat.  10,213,  May  16,  1901. 

i:  inventor  claims  the  employment  of  halogen  substitution 
iducts  of  the  aromatic  hydrocarbous  as  substitutes  for 
uphor  in  the  manufacture  of  celluloid  from  nitrocellulose, 
is  found  that  the  entry  of  one  or  several  halogen  atoms 
o  the  molecule  of  benzene  or  naphthalene  yields  com- 
unds  which  are  excellent  solvents  of  nitrocellulose, 
"lifting  the  inflammability  of  the  latter  according  to  the 
•rree  of  halogenation.  The  employment  of  nitro-  and 
'iuo-hatogen  derivatives  of  the  hydrocarbons  is  also 
imed,  the  object  being  to  render  the  more  highly 
logenated  compounds  readily  soluble  in  alcohol. — .1.  F.  B. 

Resinous    Soap  ;      Process    of  Manufacturing   . 

M.  L.  A.  Guilbert.     Eng.  Pat.  12,26s,  July  6,  1900. 

See  under  XII.,  page  818. 

XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  &ND  EXTEACTS. 

(mine;  Proposed  Method  for  the  Extraction  of . 

*   >■■  BettS.     Eng.  and  Mining  J.  1901,  71,  [25],  783. 

r.  the  extraction  of  bromine    from  natural   brines   and 

■lutions,  the  author  proposes  a  method  based  on 

i  fact  that  phenol  [and  other  organic  compounds    give 


insoluble  precipitates  with  bromine.  The  bromine  is  set 
free  from  its  salts  by  the  addition  of  chlorine  water  or  by 
i  be  action  of  an  electric  current.  As  no  free  chlorine  must 
be  present  when  the  phenol  is  added,  the  process  shoind  lie 
irried  out  in  practice  by  saturating  partof  the  brine  with 
chlorine  or  allowing  it  to  flow  over  anodes  of  an  electric 
circuit,  separated  from  the  neighbouring  cathodes  by 
diaphragms;  saturating  another  partof  the  brine  with 
carbolic  acid  in  a  separate  vessel,  ami  thru   introducing  the 

two  portions  of   brine   so    treated    into    the    main    stream  of 

brine.  It  is  stated  that  the  precipitate  appears  immediately 
at  ordinary  temperatures,  even  if  the  brine  contain  only 
0-002  per  cent,  of  bromine.  Up  to  87 -5  per  cent,  of  the: 
theoretical  amount  of  bromine  can  be  precipitated.  With 
"rather  pure  carbolic  acid,"  the  precipitate  is  crystalline 
and  may  be  readily  settled  and  filtered  ;  bin  with  a  very 
impure  mixture  of  carbolic  acid  and  cresol,  the  precipitate 
is  tarry,  and  would  have  to  be  collected  by  settling. 

By  drying  and  strongly  heating  the  precipitate,  most  of 
the   bromine   is   recovered   as   hydrobromic  acid,  and  the 

i aimlcr  may  be  obtained  by  combustion  of  the  residue 

and  absorption  of  the  products  in  a  solution  of  alkali  or  of 
ferrous  bromide.  The  bromine  could  also  be  recovered  as 
ferrous  bromide,  with  simultaneous  regeneration  of  the 
phenol,  by  reducing  the  precipitate  with  iron  and  sulphuric 
acid,  according  to  the  equation — 


2C6H3Br3OH  +  3II2SO,  +  CFe  = 
3FcSO,  +  3FeBra  +  2C6H6OH. 


-A.  S. 


Mercury    in     Italy ,-     Metallurgy    of .       V.    Spirek. 

Berg-u.   Hiittenm.  Jahrb.  der  k.k.  Bergakad.  1900,  191. 
Proc.  Inst.  Civil  Eng.  1901,144,  [2],  43—44. 

Tiik  author  gives  a  description  of  the  process  and  plant  for 
the  metallurgy  of  mercury  at  the  works  at  the  Siele, 
Cornacchino,  and  Montebuono  Mines,  Monte  Amiata,  Tus- 
cany. The  ores  contain,  on  an  average,  1 -2  per  cent,  of 
mercury  at  Siele,  0'6  per  cent,  at  Cornacchino,  and  0*4  per 
cent,  at  Montebuono,  as  compared  with  8  per  cent,  at 
Almaden,  Spain;  08  per  cent,  at  Idria,  Austria;  1  per 
cent,  at  Nikitowka,  Kussia :  and  from  1  to  3  per  cent,  in 
California.  The  plant  at  the  Siele  works  comprises  one 
large,  one  medium-sized,  and  one  small  C'ermak-Spirek 
continuous  fine-ore  furnace,  a  stack  furnace,  a  double-stack 
furnace,  and  a  muffle  furnace.  At  Cornacchino,  there  are 
one  large  and  one  small  Cermak-Spirek  furnace  and  a 
shaft  furnace.  At  Montebuono  there  are  a  medium-sized 
Cermak-Spirek  furnace,  a  muffle  furnace,  and  a  shaft  fur- 
nace. The  large  Cermak-Spirek  continuous  furnace  has  a 
capacity  of  45  tons  of  ore,  but  the  quantity  worked  through 
in  24  hours  varies  according  to  the  character  of  the  ore. 
At  Siele,  it  amounts  to  12 — 16  tons,  and  at  Cornacchino, 
20 — 26  tons;  at  Montebuono,  8 — 12  tons  of  ore  are 
passed  through  the  medium-sized  furnace  in  24  hours.  The 
temperatures  that  obtain  in  the  furnace  are  as  follows  :  — 
In  the  combustion-chamber,  800° — 900°  O.;  in  the  first  tier 
of  the  roasting  zone,  700° — 800°  C. ;  in  the  second,  500° — 
600°  C;  in  the  third,  500°  C.  ;  in  the  fourth,  360° — 400°C; 
in  the  discharging  and  collecting  passages,  260' — 360°  C. ; 
and  in  the  drying  chamber,  which  is  merely  heated  from 
below  by  the  furnace  gases,  1003 — 200°  C.  The  ore  from 
the  mines  is  sorted  into  coarse  ore  over  35  mm.  in  size,  and 
mixed  ore  below  that  size  to  dust,  and  then  passes  direct  to 
the  furnace,  except  that  when  the  proportion  of  moisture 
exceeds  7  per  cent.,  the  ore  is  dried,  in  summer  by  the  sun's 
heat,  and  in  winter  in  specially  constructed  kilns.  The 
coarse  ore,  over  35  mm.  in  size,  is  treated  in  stack  furnaces, 
of  which  the  more  recent  ones  are  double-stack  furnaces. 
At  Siele,  in  the  three  stack  furnaces,  18  tons  of  ore  are 
treated  in  24  hours,  with  an  expenditure  of  360  kilos,  of 
hard  charcoal.  The  results  of  working  with  the  Cermak- 
Spirek  furnaces,  since  they  have  been  in  proper  order,  show 
that  with  an  ore  charge  containing  529-91  tons  of  mercury, 
505*46  tons  are  recovered,  representing  a  loss  of  4-6  per 
cent.  When  new  condensers  are  installed,  the  loss  increases 
to  6  per  cent.  The  mercury  absorbed  by  the  plant  is, 
however,  recoverable  when  reconstruction  is  being  carried 
out. 
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works,  where  4.'.  I  can  be 

daily,  was  as  follows  : — Large  Cennak-Spirek 
indenser  with  6  cast-iron  | 

F.  j    medium-sized    furnace, 

i.  :    double-stack    furnace, 

-  furnace,  4,000  f. ;  centi  -  .:ion 

chamber,  &c,  10,000  i.  :  engines,  8,000  f. ;  muffle -furnace, 

I.  ;    drying  kiln.    6,000  f.  ; 

-.—  A.  S. 

Bisulphite  Compounds  of  Aldehydes  and  Keton  Vew 

ng    the   .     1'.    Freundler   and 

L.  Bunel  s  Rend.  132,  -     >*<>• 

The  author-  have  found  that  the  bisulphite  compounds  of 
aldehydes  anil  ketones  can  be  decomposed  by  alkali  nitrites, 
the  yield  of  aldehyde  or  ketone  being  at  least  us  great  as 
that  when  alkali  carbonates  are  used.  The  author-  are 
studying  the  other  products  of  the  decomposition. — J.  T.  D. 

UUxitt  ["  Boronatroealeite"]  ;    Synthesis  of .     A.  de 

Schulten.  Comptes  Bend.  132,  [85],  1576—1577. 
T"  a  large  excess  of  a  cold  saturated  solution  of  borax,  a 
solution  of  ealeium  chloride  is  added,  anil  the  mixture  is 
allowed  to  stand  in  a  closed  flask  for  15  to  :,o  days.  The 
first-formed  amorphous  precipitate  becomes  crystalline,  and 
the  crystals,  washed,  and  dried  in  the  air,  have  the  com- 
position Na  <  >.2Cal  >.5B,<  )...  16ir.il— that  of  boronatrocal- 
cite  e>r  ulexite.  The  substance  is  slowly  soluble  in  water, 
and  has  a  density  of  1'955.  The  crystals  lose  water  when 
gently  heated,  and  melt  at  a  red  heat. — J.  T.  D. 

Bismuth  Ores  ;  Assay  of .     T.  D.  Kyle. 

See  under  XXIII.,  paae  839. 


Mercuric  Oxide;  Action  of  — 
Mi  taliic  Suits. 


— ,  on  Aqueous   Solutions  of 
A.  Mailhe. 


See  under  XXIV.,  page  <>46. 

Quinine  Basic  Saccharinale.     H.  Defournel.     Bull.  Soc. 
Chiiii.  25,  [11],  606—607. 

WKtx-erystallised  basic  saccharinate  of  quinine  can  be 
obtained  by  following  the  general  method  of  preparing 
metallic  saccharinates  (Bull.  Soc.  Chim.  25,  322),  which 
consists  in  effecting  a  double  decomposition  between  sac- 
charinate of  soda  and  metallic  sulphates  in  aqueous  alcohol, 
-ulphate  of  the  alkaloid  replacing  the  metallic  sulphate. 
An  alcoholic  solution  of  two  molecules  of  saccharinate  of 
soda  with  an  alcoholic  solution  of  one  molecule  of  basic 
sulphate  of  quinine  are  mixed  together,  the  sulphate  of 
si  da  is  precipitated,  the  whole  is  allowed  to  cool  and  then 
filtered.  By  concentration  on  a  water-bath,  a  light  yellowish 
miss  is  obtained,  which  is  dried  at  100c  C,  and  is  then 
dissolved  in  pure  methyl  alcohol.  On  spontaneous  evapora- 
tion, beautiful  needle-shaped  crystals,  melting  at  194  —195 
and  then  decomposing,  are  obtained.  Aqueous  ethyl  alcohol, 
chloroform,  and  glycerin  do  not  give  a  crystallised  sac- 
charinate. but  a  syrup.  Analysis  shows  that  the  crystals 
correspond  to  the  formula — 

/CO. 
on 4<        >NH.(( '„ii  x.o ,m>), 

giving  a  slightly  fluorescent  solution.  On  cooling  aqueous 
solution-,  a  snowy  precipitate  results  soluble  in  warm 
glycerin.  Its  ta-te,  sweet  at  first,  becomes  bitter,  like  all 
the  quinine  salts.  1  grm.  of  the  salt  i-  -oluble  in  130  grnis. 
of  boiling  water.  If  an  excess  of  ammonia  be  added  to  the 
warm  solution,  and  the  latter  be  allowed  to  stand  for 
2  1  hours,  quinine  is  precipitated. — C.  T.  T. 

i-Cocaine  ;      Transformation    of    Tropinone     into    . 

P..  WUlstatter  and  A.  Bode.     Ber.  1901,  34,  [81,  1 157— 
1461. 

The  transformation  of  cocaine  into  atropine  is  possible,  by 
the  oxidation  of  ecgonine  to  tropinone  and  reduction  of  tbe 
latter  to  tropine  (this  Journal,  1900,  686).  The  reverse 
process — synthesis  of  an  inactive  cocaine  from    tropine — 


is  now  possible  by  means  of  the  action  of  carbon  dioxi, 
and   sodium   upon   tropinone.      When    the  product- of  th 
reaction  are  reduced  by  sodium  amalgam    in   a  feebly  uci 
solution,  a  number  of   isomerides  of   ecgoniue  are  obtaiuc  I 
among  which  is  a  true  ecgonine.      The  authors  are  engage' 
in  a  complete  study  of  the  reaction.     The  principal  prodii, 
of   the    reduction  is  iJ.-tropine-0-carb  ixylic  acid 
which  cannot  be  esterified  :   by  the   action   of   hydro 
acid  in   alcoholic   solution,  it   produces   pure  i|/-trop 
by-product  of  the  reduction  is  an   inactive  ecgonini 

-   to   l,e   the   racemic  form    of  rf-ecgouine  |  i 
/-ecgonine  are   not  optical  antipodes)  ;   it  is  readily  solub 
in  water  and  with  difficulty  in   alcohol,  from  which  latter 
crystallises    in    rhombs,   melting    at    251     ( '.    with 
position.      The  gold  salt  is  much  more  soluble  than  that 
the  O-carboxylic  acid  ;   it  melts  at  21: ;>    C.     Its  metli 
forms  needles  which  melt  at  125    (  . 

rf-Cocaine  is  insoluble  in  water,  readily  soluble  i 
alcohol  and  ether  :  it  crystallises  from  petroleum  spirit  i 
hexagonal  plates  which  melt  at  So  i  .  It  forms  a  nitrat. 
soluble  with  difficulty.  The  hydrochloride  crys 
from  alcohol  in  transparent  rhombic  and  hexagonal  plate 
which  melt  at  194°  C.  with  decomposition.  The  syntket 
compound  acts  upon  the  tongue  in  a  similar  manner  t 
natural  cocaine. — A.  (.'.  W. 

Antipyrin  and  its  Derivatives.     D.  C.  Eccles.     School  o 
Mines  Q  uirterly,  1901,  22,  [3],  259—302. 

Tins  is  a  long  and  detailed  communication,  arranged  and 
the  following  headings  : — 

(1)  Review  of  the  history  of  antipyrin  and  its  derii 
lives. 

(2)  Descriptions  of  the  three  methods  devised  by  Kne 
for  the  preparation  of  antipyrin. 

(:f)   Discussion  as  to  the  constitution  of  antipjrin. 

(4)  Classification  of  antipyrin  derivatives  according 
their  chemical  nature. 

(5)  Tables  showing  the  formulas, characters,  andmctho 
of  preparation  of  iso-antipyrin  and  the  homologuet  at 
derivatives  of  antipyrin. 

(6)  A  chronological  bibliography. — A.  S. 

Amine    Sails;  Action    of    Bases    and    Acids    on  

A.  Colson.     Comptes  Rend.  132,  [25],  1563— lil 

When  piperiditie  hydrochloride  is  placed  in  dry  ammoni 
and  the  pressure  of  the  latter  is  gradually  raised,  reactii 
sets  in  (with  formation  of  ammonium  chloride  and 
dine)   when  a   minimum  pressure  is  reached   (at  0 
and  8-3'  C,  this  pressure  is  1,255,   1,595,  aud  1,098  ram 
If.   after   this   reaction  has  proceeded  for   some  tin 
pressure   be  reduced,  the  minimum  pressure  is  nut  I 
blished,  save   where   the  diminution  has   been  very  sligl 
This,  however,  arises  from  tbe  formation  of 
the  type  XTI4Cl.nXH.,;  the  reaction  between  p 
ammonia  is  in  reality  reversible,  for  when  dry  piperiditie 
brought  into  contact  with  dry  ammonium  chloride  I 
immediate  liberation  of  ammonia.     The  reaction  is  i 
considerably  if  the  substances  are  rigorou-ly  dried,  or  if  i 
reaction  be  conducted  in  an  atmosphere  of  dry  air; 
of  water  vapour,  or  elevation  of  temperature,  accelerates 

The  hydrochloride-  of  piperidine  and  of  isobutylarot 
absorb  dry  hydrochloric  acid  gas  in  considerable  quantiti 
forming  salts  which  are  liquid  at  20°  C,  and  in  wbicli  I 
dissociation  pressure  is  low  (reaching  1  atmosphere  I 
34  C).  The  formation  of  these  polyhydrochloridea  fon 
an  indirect  means  of  liquefaction  ol  such  gases  a-  hydi 
chloric  acid,  utilisable  for  their  transport.  It  ap: 
depend  on  the  chemi  ;ion  of  the  bases,  not 

their  thermal  properties. — J.  T.  I). 

Borncol;  Purification  of .     L.  A.  Tschougaffl.    B 

Soc.  Chim.  26,  [9].  2 
The  mixture  of  borneol  aud  isoborneol  is  dissolved  in  xyl. 
and  heated  for  15—20  hour-  with  the  theoretical  amou 
or  a  little  less,  of  metallic  sodium.  The  alcobolatc  tl 
formed  is  then  converted  into  the  methyl  ester  of  born 
xantbic  acid,  C,0Hir  .OCS..CH,  (see  this  Journal,  19. 
65).     The  mixture  is  steam-distilled  to  remove  excess  of 
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■nt  aud  the  isoliomeol,  the  greater  portiou  of  which  has 
lined  nnaltered  by  the  previous  treatment ;  tiny  methyl- 
hogenic  ester  of  isoborneol  which  has  been  formed,  i 
0»ed  by  this  treatment.  When  nothing  but  water 
Is  over,  the  oily  residue  in  the  retort  is  crystallised  by 
ng  and  purified  by  recrystallisation  from  alcohol.  The 
methyl  ester  of  hornylxanthic  acid  melts  at  57°  C,  and 
the  optical  rotation  [a]„  =  -  38°  in  toluene  solution, 
be  regeneration  of  the  borneol,  the  xanthogenic  ester  is 
■d  with  excess  of  alcoholic  potash,  the  solution  diluted 
acidulated  with  acetic  acid,  and  the  separated  borneol 
,.  .1  bj  crystallisation  from  alcohol  and  distillation. 

-A.  S. 

'amphor  Derivative;  New .     C.  Goldsehmidt. 

Chem.  Zeit.  1901,  [41],  445. 

heating  together  equal  parts  of  camphoric  acid  and 
snetidine  in  a  closed  tube  at  230'  C,  a  brown  gin  my 
is  obtained,  which,  after  purification  by  repeated 
jttllisation,  separates  from  alcohol  in  the  form  of  a 
i  powder.     The  compound  has  the  composition — 


l\ll 


/C°\ 

,4\co/ 


fr.C6H4.OCsH6, 


nt  1!2  C,  and  is  soluble  in  ether,  toluene,  and  hot 
-.     It  is  said  to  be  a  powerful  antipyretic. — A.  8. 

urA  Oil  from  the  Seeds  of  Brassica  Napus. 
Sjollema.  Rec.  trav.  Chim.  Pays-Bas,  20,  237—242. 
,in.  Centr.  1901,  2,  [4],  299. 

hor  observed  that  oil  cakes  prepared  from  the 
llrassica  napus  had  a  particularly  persistent  and 

odour   of  mustard  oil.     On  subjecting   the   seeds, 

«ith    white   mustard    seeds,   to    distillation    with 

ler  diminished  pressure,  he  isolated  an  oil,  lighter 

iter,  which   he  found   to  be    crotonyl   mustard  oil 

I  I  II.;.('H.:.N:C:S(?).  The  oil  is  colourless, 
refractive,  and  has  an  odour  resembling  that  of 

lish  aud  mustard  oil.     Specific  gravity  at    11°  C., 

i   with   water   at   4°   C,   0-9933;    boiling   point, 

with  slight   decomposition;  vapour  density,  found 

;  calculated,  3-914.     It   reduces    permanganate   and 

9  bromine  water.      The  oil   is  not  identical  but 

with  the   compounds  described  by  Hofmann  and 

Jler.  7,  514,  and  Ami.  Chim.  Physiol.  17,  [7], 
-A.  S. 


mis  Oil;    Chemistry  of .      H.   von    Soden    and 

YV.  Rojahn.     Ph'arm.  Zeit.  46,  243. 

ponifyiug  Galician  calamus  oil,  and  then  fractionating 
cuo,  the  authors  obtained  a  greenish,  thick,  oily  body, 
ing  at  150°  C.  On  standing  for  some  mouths,  the 
hich  had  the  sp.  gr.  1-02,  deposited  colourless 
la ;  the  latter  were  purified  by  recrystallisation  from 
1  alcohol.  The  crystalline  compound  obtained  in  this 
v.  melts  at  165° — 166°  C,  and  sublimes,  without  loss 
tor,  at  105' — 110°C.  It  gives  additive  compounds 
•rouiine  and  hydriodie  acid,  but  is  not  acetylated  on 
with  acetic  anhydride.  It  is  probably  a  sesqui- 
io  alcohol  of  the  composition  CldH260;.— A.  S. 

Flowers;  Oil  of .     Sehinimel's  Report, 

May  1901,  18—19. 

volatile   oil   of    the   flowers   of    Acacia  farnesiana, 

alcohol  from   the    pomade  obtained  by    the 

n<ye  process,  is  found  to  contain,  in  addition  to  methyl 

>  iously  isolated,  a  ketone  with  a  violet-like 

allied  to  ionone,  which  will  probably  be  ultimately 

led  as  /8-ionone.— J.  O.  R. 

■■■a  Oil.     Seliinimel's  Report,  May  1901,  59. 

cmnamate  is  now  reported  as   being  a  constituent 
"-   oil,    in   addition   to    dipentene    aud    eUinalool 
•   osly  found  in  it.— J.  O  R. 


Galangal  Oil.     P.  K.   Borat.    Phann.  Zeit.  fiir  Rnssl.  39, 

378;   through  Schimniel's  Report,  May  1901,  85. 

In  addition  to  eineol,  galangal  oil  is  found  to  coutain  about 
25  per  cent,  of  eugenol. — J.  O.  R. 

Citral   and  oilier   Constituents  of   Essential  0,ls  ;    .Y,  w 

Reagent  for  the  Identification  of .     II.  Hur"ess. 

See  under  XXIII.,  page  844. 

PATENTS. 

Organic     Bromo-Compounds  ;     Manufacture     nf    . 

(I.  I).  Abel,  London.  From  the  Actiengesellschaft  fur 
Anilinfabrikatiou,  Berlin,  Eng.  Pat.  14,213  Au"  8 
1900.  °'      ' 

The  patentee  claims  new  organic  bromo-compounds,  and 
the  processes  for  their  manufacture,  which  consist  in 
treating  tannin -gelatin  with  bromine,  in  treating  bromo- 
tanuin  solutions  with  albumin  or  bromo-tannin  solutions 
with  formaldehyde  and  a  mineral  acid. — A.  C.  W. 

Saponin;    Production    of  .      H.    H.    Lake,    London. 

From  the  firm  of  Fabrik  Chemiscber  Praeparate  von 
Dr.  Richard  Sthamer,  Hamburg,  Germany.  En»  Pat 
13,468,  July  26,  1900. 

The  addition  of  formaldehyde  to  an  aqueous  extract  of 
quillaia  bark  effects  the  precipitation  of  colouring  matters 
and  other  impurities,  though  the  filtrate  may  still  be  dis- 
coloured by  calcium  compounds.  To  remove  the  latter, 
an  acid  (such  as  sulphuric  acid)  wbieh  forms  insoluble 
compounds  with  calcium,  is  added,  and  the  liquid  again 
filtered.  Or,  the  quillaia  hark  may  be  boiled  with  water 
containing  formaldehyde  aud  "  a  suitable  acid  capable  of 
forming  insoluble  salts  with  lime,"  by  which  means  an 
aqueous  extract  with  but  little  colour  is  obtained.  Claim 
is  also  made  for  the  residue  of  saponin  left  on  evaporating 
such  aqueous  solutions.  It  is  a  nearly  white  powder,  which 
dissolves  readily  in  water,  and  keeps  well.— C.  A.  M. 

Xanthine;    Manufacture  of  Homologues  of .     G.  W. 

Johnson,  London.  From  C.  F.  Boehringer  und  Soehne, 
Mannheim,  Germany.  Eng.  Pat.  526,  Jan.  8,  1901. 
The  manufacture  is  claimed  of  8-alkylxanthincs  by  heating 
uric  acid,  or  those  homologues  of  uric  a:id  in  which  the 
alkyl  groups  are  attached  to  the  alloxan  nucleus,  with  acid 
anhydrides,  with  or  without  a  condensing  agent  (pyridine), 
C5H4N403  +  (CH3.CO)cO  =  C5H3(CH3)N40,  +  COs  + 
(  llj.CO;H.  The  products  (which  are  also  claimed)  are 
obtained  in  almost  pure  condition  ;  they  possess  the  charac- 
teristic xanthine  properties. — A.  C.  W. 

Alkaline  Amides  ;   Manufacture  or  Preparation  of . 

T.  Ewan,  Oldbury,  and  J.  Pfleger,  F'rankfort-on-Maine, 
Germany.  Eng.  Pat.  15,598,  Sept.  1,  1900. 
The  invention  relates  particularly  to  the  preparation  of 
sodium  amide.  "  Into  a  crucible,  charged  with  melted 
alkali  metal,  ammonia  is  admitted  under  pressure  through 
a  pipe  open  at  its  lower  end.  The  ammonia  is  finely 
divided  by  a  sieve  arranged  in  the  crucible  a  little  distance 
above  the  opening  of  the  pipe,  or  by  any  other  suitable 
means,  and  rises  through  the  metal  in  the  form  of  small 
bubbles,  and  in  so  doing  immediately  enters  into  reaction 
with  the  alkali  metal." — E.  S. 


XXI.-PHOTOGKAPHY. 

Potassium  Ferricyanide ;   Action  of  Sunlight  on  Aijtteous 

Solutions   of  .    //.      J.   Matuschek.      (hem.   Zeit. 

1901,    25,    [49],   522.       (See   also    this    Journal,    1901, 
757.) 

These  investigations  have  now  been  extended  to  more 
dilute  solutions  of  potassium  ferricyanide.  One  series  of 
tests  were  exposed  for  five  days  and  another' for  two  days, 
the  latter  receiving  direct  rays  during  the  whole  of  the 
daytime.  The  concentrations  ranged  from  0-045  to 
0-005 grm.  per  100  c.c.  The  results  showed  that  the  law 
of  arithmetical  proportions  observed  (this  Journal,  1901, 
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that    the 
precipi- 


7j7)    holi!s   good  for  tbe  more  dilute  solution-.   I 
decomposition  of  the  ferrioyanide  by  sunlight  with 
tation  of  ferric  hydrate  is  complete  at  these  dilutions,  and 
that  the  process  is  more  rapid  the  more  intense  the  illumi- 
nation.— J.  1'.  11. 

Silver  Chloride  ;  Anion  of  Solar  Radiation  on ,  in 

presence    of    Hydrogen.      Jooniauz.      Compter    ltend. 
132,  [25  60. 

Whin  pulverulent  silver  chloride  is  sealed  up  in  glass 
tubes  with  hydrogen,  and  exposed  to  sunlight,  it  darkens 
gradually,  forming  metallic  silver  and  hydrochloric  aeid. 
The  action  is  very  slow  (in  the  tirst  series  of  experiments 
only  two-thirds  of  the  hydrogen  was  converted  into  chloride 
after  IS  months')  :  its  rate  is  dependent  on  the  surface  of 
silver  chloride  exposed  to  radiation,  the  total  mass  being 
kept  constant,  and  also  varies  with  the  total  mass  of 
chloride  when  different  quantities  in  a  similar  state  of 
division  are  employed.  By  using  a  sufficient  quantity 
of  silver  chloride,  the  conversion  of  the  hydrogen  into 
hydrochloric  acid  can  be  rendered  practically  complete. 
Silver,  scale, 1  up  with  dry  hydrochloric  aeid  gas  and 
exposed  to  sunlight,  undergoes  no  change  even  after  many 
months. — J.  X.  1). 

Diazo-Compounds ;  Sensitiveness  to  Light  of  ,  espe- 
cially of'  S-Diazocarbazole  and  some  new  Carbazole 
D.  ,  s.  O.  Kuff  and  V.  Stein.  Ber.  1901,  34, 
1668—1684. 

Tin:  use  of  3-diazocarbazole  overcomes  the  disadvantages 
formerly  attaching  to  tbe  employment  of  diazo-compounds 
in  photographic  printing,  namely,  the  unpleasantness  of  the 
tones  anu  the  impurity  of  tbe  whites.  If  paper  the  surface 
of  which  is  moistened  with  the  diazocarbazole  is  exposed 
under  a  positive  to  the  action  of  light,  at  those  parts 
attacked  by  the  light,  tbe  diazocarbazole  is  decomposed  so 
that  it  is  no  longer  capable  of  combining  with  phenols  or 
amines.  When  the  exposure  is  complete,  immersion  of 
the  paper  in  an  alkaline  solution  of  uaphthol  develop 
and  fixes  the  picture.  Instead  of  the  unstable  3-diazo- 
carbazole it  is  better  to  make  use  either  of  one  of  the 
-table  compounds  it  forms  with  metallic  chlorides,  zinc 
chloride  being  the  most  suitable,  or,  if  a  negative  is  to  be 
printed  from,  of  sodium  carbazole-diazosulphonale.  The 
process  is  carried  out  as  follows  : — 

(1)  For  priming  from  Positives. — Well-sized  paper 
hardened  with  formaldehyde  is  uniformly  coated  on  one 
side  in  the  dark  with  a  2  per  cent,  solution  of  the  double 
salt  of  zinc  chloride  and  3-diazocarbazole  and  dried.  It  is 
then  exposed  under  the  positive  to  light  until  the  picture 
appears  biL'ht  bluish  on  a  yellow  ground,  after  which  the 
print  is  developed  and  fixed  in  a  faintly.alkaline  1  per  cent. 
o-naphthol  solution.  By  this  means  an  orange-yellow 
picture  is  obtained  which  in  a  dilute  acetic  acid  bath 
assumes  a  fine  brown  tone.  If  in  place  of  o-naphtbol  the 
developer  used  be  /9-naphthol,  phloroglucinol,  resorcinol, 
or  m-toluylenediamine,  the  tone  obtained  will  be  not  brown, 
but  dark  red,  violet,  yellowish-brown,  or  brownish-violet 
respectively. 

(2)  For  j>  rin  tin g  from  Negatives. — The  paper  is  coated 
with  a  solution  of  2  grmg.  of  sodium  carbazole-diazo- 
Bulphonate,  2  grms.  of  o-naphthol,  and  a  just  sufficient 
quantity  of  sodium  hydroxide  in  100  c  c.  of  water,  then 
dried  aiid  exposed  under  the  negative.  When  the  picture 
shows  with  a  distinct  brownish-red  colour,  it  i-  fixed  by 
washing  successively  in  hot  water,  very  dilute  soda,  cold 
water,  dilute  a:etic  acid,  and  cold  water,  a  brown  tone 
being  tb  I.  The  a-napbthol  maybe  replaced  by 
/3-naphthol,  giving  a  red  tone;  2  :  6  or  1  :  4-(3-naphthol- 
sulphonic  acid,  violet ;  /3-naphtholdisulnhonic  acid  [2:3:6], 
bluish-violet;  or  m-toluylenediamine,  giving  a  fine  brown 
tone  ;  tbe  paper  prepared  with  tbe  last-named  compound 
does  not  keep.  The  colour  of  tbe  tone  is  influenced  by 
the  quantity  as  well  as  the  nature  of  the  compounds,  also 
by  tbe  concentration  of  the  alkali  and  the  kind  of  sizing 
used ;  it  can  also  be  modified  after  fixing,  by  immersing  the 
print  in  a  bath  of  potassium  bichromate,  ferric  chloride,  or 


cooper  sulphate  solution.     The  colours  are   quite    stable 
light,  showing  no  change  after  a  year's  exposure. 

The  author-  have  further  made  a  number  of  experimei 
to   see   if  any  regularities   can    be   traced   in    the    i 
sensitivenesses  to  light  of  different  diazo-compounds,     I 
results   are  briefly   as  follows: — (1)   In  the  case  o 
substituted  diazobeuzene  chloride,  the  sensitiveness  to  ||o 
is  increased  by  negative  substitucnts  ;  chlorine  here  behai 
as  if  it  were  positive.     (3)  The  negative  nitro-group,  whi 
increases  the  sensitiveness  to  light,  exerts  its  j 
in  the  ortho-position,  the  effect  when  in  tbe  para-positi 
being  somewhat  less,  whilst  in  the  ineta-position  thi 
is  verj   slight;   in    the   case  of  the    methyl  group,  the  dit 
nution  of  the  action  of  light  is  greatest   in  the  ortho- a 
para-positions.     (3)  As  a  general  rule,  the  sensitivi 
the  diazotised   amine   increases  with   the  number  of  ato 
in    the    nucleus.      (4)   With   diazo-  and  tetrazocompoui 
of  the    same  nucleus,  an  equul  number  of  diazo-gr> 
destroyed  in  tbe  same  time. — T.  II.  P. 

Amnwnium   Sulphide;   Influence  of  ,  on   Fine-grail 

Silver  Emulsion  Plates.     E.  Vaienta.     Phot.  Cor'r.  1:1 
38,  302  ;  through  Chem.  Zeit.  Rep.  1901,  1IH. 

When  dilute  ammonium  sulphide   solution  is  allowed  tu 
upon  the  image  obtained  on  developed   chloride  plates, 
citro-chloride   films   produced  by  exposure  only,  or 
so-called  "  grainless  "  bromide   [dates  which  are  used  in 
Lippmann  colour  process,  it  bleaches  the  picture, 
ordinary  bromide  plates   and  wet  collodion   film- 
affected.     Silver  reduced  from  its  halogeu  compound- 
strong  reducing  agents, is  darkened  by  ammonium  sulph1 
owing  to  the  formation  of  silver  sulphide ;  but  "  colloid 
silver  immediately  assumes  a  paler   tint.     Thus  tl, 
of  the  sulphide  appears  to  depend  on  the  size  of  the  sil 
particles.    When  a  plate  is  treated  with  ammonium  - 
and  then  fixpd,  sulphur  can  still  be  detected  in  it ;  tl 
the  action  is  not  simply  what  photographers  under 
a  "reducing"  [density-diminisbingj    process,  but  tl 
is  bleached  because   the   silver  is   changed  into  a 
coloured  insoluble  compound.     With  coarse-graine 
ammonium  sulphide  produces  the  ordinary  sulphide 
but  acting   somewhat    slowly   upon   fine-gramel  i 
apparently  causes  the  formation  of  a  sulphidi 
larger  proportion  of  the  non-metallic  element.— 1".  11.  I 


Toning  Baths  for  Gelatino-Chloride  Prints.     M.  Wil- 
British  Jour,  l'hot.  48,  1901,  [2146],  393. 

The  author  has  examined  toning  baths  formed  with  sol 
picrate,  benzoate, am!  succinate.    A  bath  contain 
of  sodium   picrate  to   tbe   ounce   gave  tone-   varying   I 
sepia  to  violet-black  ;  it  had  tbe  defect  of  dimit 
contrasts,  especially  when  tbe  violet-black  tones  were 
duced.      Sodium    succinate    (4   grs.    to   the    ounce)  } 
excellent    results,    the    prints    being    rich,   vigorous, 
brilliant  in    tone.      A  compound   bath  formed  by  1(1 
sodium  succinate  to  an  ordinary  sulphocyanide  bath 
unsatisfactory,   and   refused   to   tone    beyond   an  ora 
brown.     Sodium  benzoate  was  comparable  in  its  actio 
borax  ;  the  colour  of  the  prints  was  apprccia1  I 
the  action  of  the  fixing  bath.    A  combined  sodium  bam 
and  sulphocyanide   bath  gave  very  fair  results;  there 
however,  a  loss   of  vigour  and  tendency  to   stain  on 
longed  treatment.     Chloride  of  gold  was  added  to  all 
baths  in  the  proportion  of  -Jj  to  T'3  grain  to  thi 

— J .  v\  . 


Ozotype;   The  Chemical  Processes  if .     E.  J.  V 

liritish  Jour.  Phot.  48,  1901,  [2146],  389 

I'm:    author    shows    that    Manly's    assumption, 
primary  image  of   tbe  ozotype    process   consists  of 
ganese    dioxide,    is    incorrect,    and    that    tl 
3K„Cr..O;+  gelatin,  paper,  &c.  +MnSO 
oxidised    gelatin,    &c.  +  K2S04  +  MnCrO,  - 
represents  what  takes  place.     The  formation  of  lb 
ary    image   is  due   to   the  gelatin  being  reildi 
by  the  substances  formed  through   the   interaction 
hydroquiuooe,  acetic  acid  and  primary  image.— J.  N  ■ 
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XXII.-EXPLOSIVES.  MATCHES,  Etc. 

plosives  and  High  E.rplosiv*   Shells.    Engineering, 
2,  1901,  15fi— 157;  also  Aug.    9,  1901,195. 

shells  can   be  sent  through   2-in.  or  3-in.  plates 

v plotting,  and  occasionally  they  will  go  through  a 

i,   plate,   but    that    is    the    limit    of   their   power.     The 

vilv-annoured    portions  of  a  ship  are    safe    from  their 

ml  they  are   only  intended   for   the   weaker  parts, 

uise    there   are    difficulties    with    the    fuze    when    the 

lias    been    rendered  extremely    insensitive.      Lyd- 

..r  picric  acid  was  used  extensively   in   the   large  guns 

nil  African   campaign  ;  but   it   has    been  said  by 

high  in   authority  that   the  artillery  experts  had  used 

precautions  to  guard  against  accidental  explosions. 

not  more  than  one   quarter  of  the  shells  exploded  at 

tod  many  of   these    imperfectly.      \eeording  to    Boer 

•uuts,  it  appears  that  a  great  many  of  them  prefaced 

•a  and  yellow  vapours,  which  i>  a  proof  that  the  charge 

not  detonated.     This   was    due   to    the    small    size  and 

erfect  action  of  the  fuze. 

t  connection   with    the    subject   of   providing   a    high 
for  armour  piercing  shells   which  shall  be  per- 
ly  -ale  from   accidental  explosion,  Sir   Hiram  Maxim, 
au  apparatus  like  a  small  pile-driver.      At   the  bottom 
ie  cup  is  a  punch  of  hardened   tool  steel,  of  truncated 
eal  form.      The  face  of  the  punch   is   about  §  in.  in 
it'ter,  and  has  circular  grooves  turned  in   it   to  give  it  a 
ilgated  surface.      It  can  be  dropped  about  10  ft.  and 
into  a  die  of  tool  steel,  not  hardened.      The  pressure 
een  the  surfaces  may  be  gathered   from  the  fact  that 
(imitations   on   the   punch  imprint  themselves  on  the 
This   apparatus  affords   a  means  of  estimating  the 
ive    susceptibility    of    different   kinds   of    explosives, 
n  the  die  is  filled   with   black  powder,  and  the  punch 
hopped    the    entire    distance,    sometimes   the   powder 
netimes  not.     The   conditions  of  the    experi- 
t   are    just    on    the   boundary   line    between    success 
failure.      When  the  arrangement   is   slightly   altered 
luly  filling   the    die   half    full,   the    powder    explodes 
y  time.     Less   of  the  energy   of  the  tup   is   then  ex- 
led  in   compressing   the  powder.      When   picric  acid, 
h  a  practically  lyddite,  is  substituted  for  black  powder, 
ton  takes  place  for   certain   every  time,  with  a    7-ft. 
Cordite,  the  Service  smokeless  powder,  is  fired  when 
die  falls  only  4  ft.;    while  ballistite,  which  is  known 
very  safe   smokeless  powder,  requires  a   still   less  fall, 
nitroglycerine  explodes  with  quite  a  short  drop  of  the 
as  might  be  expected. 

scale  of  comparison   by  which  the  qualities   of  other 

light   be  gauged,   is  thus   obtained.      If   they 

1  not  be  made  to  go  off  by  the  full  fall  of  the  tup,  they 

t  be  assumed  to  be  hetter  than  black  powder,  which 

<1  probably  satisfy  everyone,  provided  they  were  not 

sensitive  that  they  could  not  he  exploded  when  desired. 

nature  of  the  explosion  which  takes  place  in  what  are 

.1  high  explosives    is   not   generally    understood,   and 

explanation  of  a  popular  kind  may  be  interesting. 

black  gunpowder,  the   transformation    which   takes 

on  explosion  is  very   sudden,  and  the  amount  of  gas 

lerable.     But  no  matter  how  finely  black  gunpowder 

anil,  there  is  always  a  measurable  distance  hetween 

entre  of  the  particle  of  nitrate  of  potash  which  carries 

oxygen,   and     the    combustible  material    to     be    con- 

d.  It  is  therefore  quite  impossible  for  black 
iwder  to  he  detonated  or  to  explode  instantaneously. 
).  however,  the  combustible  material  and  the  oxygen 
lemieally  combined,  the  distance  between  the  centre 
e  oxygen  group  and  the  centre  of  the  combustible 
"Hi  may  be  said  to  be  immeasurably  small,  probahlv 
nore  than  one-bdlionth   of  an  inch.      Nitroglycerin, 

tinitrobenzeue,  and  gun-cotton  are  examples 
-  kind.  As  a  whole,  nitroglvcerin  is  the  explosive 
-'xplodes  with  the  greatest  violence ;  after  this  picric 
id  then  gun-cotton,  which  is  also  a  powerful  and 
t  explosive.  With  all  these  explosives  it  is  not 
ary   that   the   flame   burns   them   through  from  the 

e,  after  the  manner  of  black  gunpowder  ;  it  is  possible 


for  a  certain  molecular  wave  to  be  set  up  which  will  pass 

ily  through  the  whole  mass,  am!:  of  a 

waveoflighl  passing  through  a  block  of  gla  -      Explosives 

of  tins  kind  can  be  fired  in  such  a  manner  thai  the  whole 

mass  is  converted  intoa  white-hot  gas  bi  perceptible 

expansion  has  bad  time  to  take  puce.      It  i-  very  evident 

that,   under  such  conditions,   the   disruptive   effect  must  be 

very  great  indeed;  but  the  actual  perioi  vibrations, 

or    as    one    might    say,    the  amplitude   of   the    wave    which 

-  through  these  substances,  is  not  the  same  for  all. 

li   one    has    its    own     period    and     its    own     amplitude. 

Sir  Frederick  Abel  was  the   first  to   show  a    thorough  gra-p 

of   the    question    of   detonation,    us    distinguished    from 

burning. 

In  1875  Nobel  patented  a  compound  of  nitroglycerin 
which  he  claimed  was  -violent  thin   pure  nitro- 

iiti.  lie  sought  to  "tame"  nitroglycerin  and  to 
reduce  its  violence  bj  mixing  with  it  collodion  cotton  and 
gum-camphor,  both  of  which  arc  soluble  in  nitroglycerin. 
Attempts  were  made  to  u-e  this  material  as  a  bursting 
charge  in  projectiles,  hut  the  risk  was  so  gr.-at  that  it  was 
abandoned. 

In  1885  Sir  Hiram  Maxim  took  out  n  patent  for  a 
powder  which  contained  paraffin  wax.  In  1886,  and  the 
beginning  of  lss;,  this  same  inventor  conducted  some 
experiments  in  .Scotland  on  licensed  premises,  and  it  was 
here  that  the  first  cordite  was  made  from  a  mixture  of 
uitroglycerin  and  guueotton.  Iu  18SS,  a  still  farther 
advance  was  made  by  Sir  Hiram,  who  combined  paraffin 
wax  with  gun-cotton  and  gun-cotton  with  nitroglycerin : 
and  a  year  later  he  made  smokeless  powder  with  nitro- 
glycerin and  guncotton,  using  castor -oil  as  a  moderator  of 
this  explosive. 

In    writing    on    this    subject    as    applied    to    smokeless 
powder,  he  said  (quoting  from  the  February,  1S98,  numl 
of  the  North  American  Review')  : — 

"  It  occurred  to  me  that  it  would  be  very  curious  if  two 
violent  explosives  like  nitroglycerin  and  guncotton  could 
have  the  same  amplitude  of  molecular  waves  passing 
through  them  wdien  the  explosion  took  place.  It  also 
occurred  to  me  that  if  the  two  substances  were  intimatelv 
comhined,  made  into  a  liquid,  and  mixed  together  and 
then  dried,  it  might  be  found  impossible  for  a  molecular 
wave  to  pass  through  both  of  them.  For  instance,  if  we 
should  take  a  plate  of  ice  2  in.  thick,  and  put  it  in  3  gla- 
box  4  in.  thick,  the  light  would  pass  through  both  the 
ice  and  the  2  in.  of  air  space ;  but  if  we  ground  the  ice 
very  fine,  so  that  it  filled  the  whole  space — i.e.,  the  ice 
and  air  being  thoroughly  mixed  together  as  in  light  snow, 
a  wave  of  light  would  not  pass  through  the  two ;  in  fact, 
the  mixture  would  completely  shut  out  the  light,  giving 
ick  shadow.  I  believe  that  if  the  nitro-glycerin 
and  guncotton  were  intimately  combined,  au  explosive 
wave  would  not  pa--  through  tile  mixture,  and  experiments 
revealed  that  I  was  quite  correct.  All  mixtures  of  from 
1  per  cent,  to  75  per  cent,  of  nitroglvcerin  were  experi- 
menled  with,  the  result  being  that  from  10  to  15  per  cent. 
was  found  to  be  best,  everything  considered." 

"The  experiments  also  demonstrated  that  when  pressures 
not  exceeding  15  tons  were  employed,  almost  any  de<ree 
of  slow  burning  could  be  obtained  with  these  smokeless 
powders ;  and  this,  again,  led  to  the  suggestion  that  they 
might  advantageously  lie  employed  in  throwing  aerial 
torpedoes  from  large  guns." 

It  is  very  evident  from  the  above  that  when  two  high 
explosives  of  the  nitrated  class,  such  as  gun-cotton,  picric 
acid,  nitroglycerin,  &c.,  are  mixed  together,  that  their 
tendency  to  explode  by  shock  is  greatly  diminished ;  and 
that  this  may  be  still  further  diminished  by  the  addition  of 
castor  oil,  paraffin  wax  or  oil,  or  any  greasy  substance. 
Another  example  of  the  curious  effect  that  hydrocarbons 
have  on  high  explosives,  is  found  in  the  fact  that  common 
black  gunpowder,  can  be  stirred  up  with  a  red-hot  iron  in 
the  presence  of  gasoline  without  going  off. 

Having  shown  how  high  explosives  may  he  modified  by 
mixing  them  with  each  other,  and  also  by  the  addition  to 
them  of  greasy  substances,  it  is  very  evident  that  picric 
acid  can  be  modified  to  any  extent  by  mixing  it  with  other 
materials  of  a  similar  nature,   and   then  adding  to  the  mass 
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•,  certain  percentage  of  paraffin  wax  or  vaseline.    Picrio 
acid  by   itself  "ill    stand  a   considerable   shock   without 
•    i  nlj   requires  a  very  small  quantity  of 
paraffin  was  added  to  it  in  order  to  greatly  diminish  its 
.-      [nthe  experiments  referred  to,  picric  acid 
mixed   with   castor    oil,    and    also    mixed    with    vaseline, 
was  placed  in   the  die,  and  in  no  case  did  the  fall  of  the 
punch  cause   it  to  explode.     Further,  a  mixture   of  picric 
acid  with  10  percent,  of  nitroglycerin,   and   2    per  cent,  of 
ue,   proved  equally    insensitive:  showing   that    these 
two  heavy  and  powerful  explosives   could  be  rendered  as 
r,  than  black  powder. 
Hut  everv  diminution  of  sensitiveness,  either  by  mixing 
the  explosive  with  other  high   explosives   or  l.y  adding  to 
il    paraffin    wax.   renders   it    necessary   to   employ   a    much 
stronger  detonating  charge  in  order  to  explode  it.     In  some 
recent    experiments  which  have  been  made  in  a  foreign 
country,    it     was    admitted   that    the    modified    forms    of 
picric  '  acid    employed    could    only    be     set    off     by    an 
extremelv   large   charge  of  fulminate  of  mercury  ;    and  in 
some   ease-   photographs  were  shown  of  projectiles  which 
had    been    burst    by   the   fulminate    of    mercury   without 
the  modified  picric  acid  charge  being  exploded  which  they 
contained.      It   is  very  evident  that   His   Majesty's  Navy 
would  never  employ  projectiles  loaded  with  high  explosives 
which  had  to   be   provided  with  fuses   containing  a  large 
amount  of  fulminate  of  mercury ;  in  fact,  it  is  quite  out 
of  the  question  even  to  suggest  the  use  on  shipboard  of 
fulminate   of   mercury   in    large    shell>    loaded   with   high 
explosives.     It  has  been  found   by  practice  that  fulminate 
of  mercury  is  always  liable  to  go  off  by  shock  or  jar  ;  it 
never  can  be   rendered  perfectly  safe.     One  can  imagine 
how   disastrous   the  effect  would  be   if   a    large    projectile 
loaded  with  high  explosives  were  to  go  off  prematurely  on 
board   ship.     Many  ways  are  known  in  England  of  modi- 
fying the  sensitiveness  of  picric  acid  to  any  extent  required. 
Systems  are  also  well  known  for  reducing  its  sensitiveness 
without  reducing  its  strength  in  the  least ;  in  fact,  in  some 
-   !  it-  strength  may  be  increased.    Therefore  the  question 
to  be  solved  is,  how  "is  this   insensitive  material  that  fails 
to  explode  in  a  shell  by  the  shock  of  passing  through  a 
thick  armour-plate  to  be"  exploded  after  it  passes  through 
the  armour-plate  without  the  use  of  fulminate  of  mercury  ? 
In  ieS7  Sir  Hiram  took  out   a  patent— No.   17,252— on 
a  projectile  charged  with  high   explosives.     In   his  patent 
he  appears  to  have  placed   the  detonating  charge  at  a  con- 
siderable distance  from  the  main  charge,  and  arranged  m 
such  a  manner  that  if  it  goes  off  prematurely  it  will  not 
ignite   the  main   charge.     It   is   also   arranged   in  such  a 
manner  that  the  shock  on  the   detonating  charge  does  not 
take  place  at  the  same  time  that  the  projectile  strikes,  but 
gives  a  delayed  action.      When,  however,   the   projectile 
strikes,  the  detonating  charge  moves  forward,  and  enters 
the  base  of  the  projectile  in  such  a  position  that  in  exploding, 
it  burst:-  the  metal  and  communicates  the  flame  to  the  con- 
tents of  the  projectile.    But  it  is  not  shown  that  this  fuse 
has  ever  been  used  in  actual   practice;    though  it   would 
appear  to  be  a  step  in  the  right  direction. 

At  the  present  moment,  therefore,  a  high  explosive  shell 
mav  probably  be  produced,  which  will  go  through  an 
armour-plate  without  its  charge  being  detonated.  But  it  has 
not  yet  been  demonstrated  publicly  that  the  charge  can  be 
exploded  with  certainty,  and  yet  no  risks  be  run  from 
the  fuses  while  they  are  in  store.  That  is  a  matter 
which  remains  for  further  experiment,  but  it  should  not  be 
beyond  the  skill  of  our  artillerists. 

Sir  Hiram  Maxim,  writing  to  supplement  this  article, 
-  —  "I  conducted  a  very  long  series  of  experiments  in 
the  years  1888,  1889,  and  1890.  These  experiments  were 
with"  a  view  to  ascertain  how  high  explosives,  especially 
those  of  the  nitro  class,  could  be  rendered  less  liable  to  go 
off  bv  shock.  All  the  nitro  compounds  that  could  be  pur- 
chased in  London  at  that  time  were  experimented  on.  The 
experiments  proved  conclusively  that  the  sensitiveness  of 
all  these  could  be  reduced  to  any  desired  extent  by  mixing 
them  vith  vario  of  greases,  viz.,  vasclin,  castor  oil, 

paraffin    wax,    kc.     Various    mixtures   of   trinitroglycerin, 
trinitro  and  trinitropbenol  (picric  acid)  were  made, 

and  modified  in   exactly  the  same  maDner.     The 


nitroglycerin,  however,  was  generally   mixed  -vith  a  lar: 
proportion   of  gun-cotton,  and   sometimes  with  picric  acii 
Picric  acid  was  aiso   combined  with  various  other  high  e: 
plosives  of  the  nitro  class,  and  all  were  modified  in  thi 
manner.     1  mentioned  this  because  in  your  article  you  <1 
not  mention  picric  acid  as  having  been  experimented  on  1 
me.     As  to  the  amount  of  grease  which   is   necessary 
render  picric  acid  insensitive  to  shock,  I   should  51 
something  less  than  the  amount  of  vaselin,  it:.,  5  per  ceL 
which    is    used  in    Government   cordite,   would    suffice, 
think  it  would  always  be  safe  with  4  per  cent.    The  raelti 
point  of  picric  acid  "can  be  greatly  reduced   by  mixing  «ri 
it  ahout  12  per  cent,  of  a  similar  nitro,  viz.,  dinitrobenzoK 

Smokeless  Powder  .-  Machine/ y  lor  the  Manufacture^ — 
O.  Guttmann.      Proc.  Inst.  Civil  Eug.  1901,  143, 
1—48. 
In  this  paper  the  author  gives  a  description  of  the  m 
recent  improvements  in  the  machinery  used  in  the  manuf 
ture  of  smokeless  powder. 

Miring  the  Acitls. — In  mixing  the  nitric   and  sulplu 
acids   for  the  nitration,  processes  of  mechanical  ;r. 
have  been  abandoned  in  many   factories,  since  the 
has   shown   that   a   perfect  mixture   may   be  obtained 
simplv    running   the   sulphuric   acid   into   the   uiir: 
Where  compressed  air,  however,  is  obtainable,  he  CO 
that   the  blowing  process  may  be   advantageously  used 
conjunction  with  plant  to  condense  the  nitric  acid  vapou 
Nitration  of  Cotton. — In   the  author's  opinion,  ther. 
still  too   much  handling  of  the   materials  in  the  nitrat 
though   the   introduction  of  centrifugal  nitrating  macli 
is    an   improvement.     At  the   author's  suggestion, 
nium  baskets  have  been  tried  in   these  machines  in  pi 
of    the    usual    cast-iron    baskets,    which    rarely 
more  than  a  year ;  but  although  the  aluminium  gai 
results  as  regards  its   resistance  to  the  acids,  it  WM 
that  the  centrifugal  force  caused  the   rivets  "  to  draw, 
holes   becoming  oval.     An   earthenware  basket  cue 
beinc  dipped  into  water  has  been  tried  by  a  German  f 
but  in  the  author's  opinion  this  is  not  practicable,  for  • 
w  ater  would  not  penetrate  the   charge   of   closel  - 
guncotton  in  a  moment,  and  owing  to  the  heating,  I 
of  igniting  the  charge  would  be  greater. 

Extraction  of  the  Acid.— A  new  method  has  recem 
invented  by  F.  J.  du  Pont,  which  consists  in  com; 
the  nitrocellulose  in  a  cylinder  by  means  of  a  pi 
piston  and  displacing  the  acid  by  means  of  wati 
pressure.  It  is  stated  that  the  acid  is  complete!)  I 
without  being  much  weakened. 

Immersion. — A   drowning   arrangement   of   earn 
has  been  recently  constructed  by  Selwig  and  Lange.    I 
cotton  is   placed   in   the   box,   and   dropping  thro 
opening,  meets  a  whirling  downward  stream  of  water 
usual   immersion  machines  are   oval   wooden  boxes  I . 
with  revolving  paddle-wheels. 

Purification  from  Acid.— On   the  Continent  the  COtt  i 
usually  boiled  in  a  weak  solution  of  soda,  after  nitrs 
in  England  prolonged  boiling  with  water  alone  is  com:.  ■ 
used.  *  In  some  factories  all  boiling  is  dispensed  with. 

Pulping.— In  this  process  the  cotton  is  reduced  to  i\ 
and  freed  from  the  traces  of  acid  which  its  fibres  Si 
In  the  modern  "beaters"  the  water  is  constantly  ren 
during  the  pulping,  this  being  effected  by  a   - 
n  ith  helical  scoops.     The  author  believes  that   hi 
first  to  introduce  live  steam  into  beaters,    wherebj 
required  for  the  boiling  in    the   vats   before  piup 
greatly  reduced. 

The   pulp    is   frequently    pumped    over    a    strain- 
"  knotter"  in  order  to  reduce  the  time  of  pulpil 
further   purification.     Pulping   machinery 
a  tion,   since   only   comparatively   small    chai 
treated,  and  their  reduction  requires  a  long  time. 

Drying.— The  removal  of  the  water  from  the  111 »' 
miucotton    i-  one  of  the   slowest  opera; 
time  required  to  charge  the  machines  and   • 
I  the  charges  that  can  be  used.    The   mi  I 
compressed  into  cartridges,  which  are  dried   in  a  con 
warm    air,   whilst    in    Continental    lactone-    the    » 
frequently  partially  displaced  by  alcohol,  and  the  exc  ' 
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t  latter  expelled   l>>   pressure.     la     nher   fad   ries   the 
i  is  dried   in  a  loose  state.     Pdssburg's   vacuum 
ipparatus  has  been  adopted  by  some  manufacturers. 
Nitration  of  Glycerin. — In  the  author's  opinion  the 
traduction  of  better   nitrating  apparatus    is  improbable, 
ough  he  considers   that   now  that  the   conditions  which 
te  composition  are  understood,  much  larger  quantiti 
0  might  he  nitrated  than  at  present, 
aol   altogether  in   favour  of  mechanical  agitators 
rutins  apparatus,  though  Continental  manufacturers 
10  use  them  <tate  that  they  obtain  a    better  mixture  bj 
eir  means  than  when  the  agitation  is  effected  bj  compresse 

Manufacture  of  Smokeless  Powder.— The  incorporation 
the  nitrocellulose  with  the  nitroglycerin  or  solvent  or 
aally  effected  in  a  mixing  machine.    In  the  ease  of 
luhle  nitrocellulose    and   nitroglycerin,    mere    admixture 
Rcient   for  incorporation,  and   the  two  constituents 
■  tlua, -fori-  agitated  in   a  large    quantity  of   hoi    water, 
he.  a  shown   by  Luudholm  and  Sayers  that  corn- 
is  effected   under   these    conditions.     This  process 
ill  ballistite  factories. 
U      .w  and  Incorporating. — The  machines  for  mixing 
id  incorporating  are  practically  of  one  type,  and,  in  the 
ther's  opinion,  there  is  still  room  for  improvement  in  this 
i.    He  states  that  there  is  a  less  thorough  admixture 
the  upper  part  of  the  trough  than  in  the  lower,  and  that 
,re   is  considerable  friction  in   the   incorporation.     The 
lliDg  is  generally  effected  in  two  operations,  the  material 
-t  thoroughly  incorporated  and  then  reduced  to  the 
'per  thickness.     For  powders  of  the   ballistite  type,  the 
lis  arc  heated  with   steam,  in  order  to  expel  the  moisture 
>m  the  material  during  the  incorporation. 
Cutting. — Powder  required   in   strips,  like   filite,  is   cut 
a  "guillotine"  machine.     Legg's   machine   for  cutting 
has  been   adapted   to   this  purpose   for    ballistite 
i,  and  has  given  satisfactory  results.     For  cutting 
dinary  flake  powder  the  Schiess  and  Krupp   machines 
nearly  universally.     As  the  output  of  the  cuttiug 
-  is   usually   small,  a  large  number   must  be  em- 
oyed.     The  powder   is   cut   into  single  strips,  with   the 
eeptiou  of  cases  in  which  the  Eegg  machine  can  be  used. 
tfor  Cord  or  Tube  Powder. — It  has  recently  been 
and  that  plain  hydraulic  presses  are  better  for  cordite 
in  screw  presses   with  hydraulic   buffers,  which  are  too 
aiplicated.     A  further  improvement  has  been  the  increase 
the  number  of  cords  expressed  through  the  die  plate  to 
!  SO  that  the  output  has  been  largely  increased  without 
y  increase  in  the  total  pressure  in  the  mould.     The  author 
ints  out  that   there  is  a  risk  of  ignition  unless  the  press 
d  mould  are  perfectly  guided,  and  that   in   most  of  the 

re  is  insufficient  provision  for  this. 
The  German  Government  has  recently  adopted  cylindrical 
ie  powder  cut  from  threads  instead  of  the  flake  powder 
:herto  used.  Several  presses  have  been  designed  for  the 
inufacture  of  this,  the  Metzger  press  used  by  the  German 
irernment  works  resembling  a  cordite  press  with  the 
essing  pistou  attached  to  the  ram  overhead. 
Another  press,  manufactured  by  the  Krupp  firm,  is 
signed  to  press  the  powder  from  material  which  has  been 
lied  into  sheets  to  prevent  air-bubbles.  The  Austrian 
,e  powder  is  stated  to  be  drawn  and  not  pressed. 
As  regards  the  pressure  required  in  these  presses,  the 
tnor  considers  that,  speaking  generally,  a  pressure  of 
»00  lb.  per  square  inch  of  nozzle-surface  is  sufficient, 
es  in  which  the  cutting  and  removal  of  the  strands 
done  by  manual  labour,  the  maximum  practical  speed 
raid  not,  in  his  opinion,  exceed  60  ft.  per  minute. 
Drying  of  Smokeless  Powder. — Greater  attention  is  now 
en  to  the  recovery  of  the  solvent,  and  in  some  factories 
'  drying  rooms  are  made  air-tight,  the  rooms  exhausted 
n,cans  of  a  fan,  and  the  solvent  absorbed  by  special 
paratus.  In  the  author's  opinion  the  Passburg  vacuum 
ring  apparatus,  which  is  in  general  use  in  many  industries, 
the  most  satisfactory  means  yet  devised. 
In  the  Austrian  Government  factory  58  per  cent,  of  the 
rent  used  is  recovered. 

Manufacture  of  Acetone  in  England.— The   price   has 
eutly  riseu  by  about   20   per  cent.,  and  in  the   author's 


opinion,    a    little    higher   rise  in    the    price    would    make  it 

profitable  for  other  factories  i nfaoture  acetone, 

— C    A.  M. 
Explosives  mi, I    Detonating    Materials;    Examination   of 

Neu> .     U.  Alvi-i.     Gaz.  chim.  ital.  31,  [l],22l— 

2-l.i.    Chcm.  Centr.  1901,1,  [20],  1393. 

'I'm;  author  has  made  calculations  of  the  potential  energy 
of,  and  value  of  gas  evolved  from  explosives  containing 
ammonium  perchlorate.  For  the  purpose  of  comparing  the 
behaviour  of  ammonium  perchlorate  a>  against  other  oxidis- 
ing salts  when  mixed  with  combustible  materials,  the  author 
made  use  of  mixtures  of  potassium  nitrate,  ammonium 
nitrate,  potassium  chlorate,  potassium  perchlorate,  and 
ammonium  perchlorate  respectively  with  hydrogen.  By 
this  mean-,  the  superiority  of  ammonium  perchlorate  was 
shown ;  its  action  could,  indeed,  only  be  excelled  by 
ammonium  chlorate,  which,  on  account  of  its  instability. 
has  no  practical  value. 

( In  investigating  mixtures  of  ammonium  perchlorate  with 
picric  aeid,  mercury  fulminate,  charcoal,  sulphur,  charcoal 
and  sulphur  (in  different  proportions),  cellulose,  nitro- 
eelluloses  (with  8,  9,  and  11  nitro  groups),  and  also  with 
finely-divided  metals,  as  zinc,  it  was  found  thai  here  also  the 
values  found  by  calculation  confirmed  the  results  of  experi- 
ments, namely,  that  ammonium  perchlorate-  mixtures  are  to 
be  preferred  to  the  ordinarv  dynamites  (see  also  ties 
Journal,  1900,  71).— A.  S. 

Guncottun  and  Smokeless   Powder;   New  Methods  for  the 

Estimation    of  Soluble   Nitrocellulose    in    .      K.    Ii. 

Guiuan. 

See  under  XXIII.,  page  814. 

PATENTS. 

Explosives;   Improvements  in .     M.  Fiedler,  Moscow, 

Russia.  Eng.  Pat.  8101,  April. 19,  1901. 
A  s  \fi;ti'  explosive  ("  Donar")  is  claimed,  consisting  of  two 
separate  non-explosive  parts,  (a)  a  mixture  of  potassium 
chlorate  and  permanganate,  with  or  without  potassium 
bichromate,  pressed  into  paper,  metal  or  other  cartridges  ; 
(fc)  a  fluid  containing  nitrobenzene  and  turpentine  in 
proportions  varying  from  4:1  to  3  :  2.  The  dry  cartridges 
are  saturated  with  the  fluid  shortly  before  blasting  and 
exploded  with  "  a  fulminate  of  silver  or  other  suitable 
capsule."  In  the  preparation  of  the  cartridges,  the  use  of 
cases  made  of  ordinary  cotton,  paper  or  similar  substance, 
pasted  over  with  glue  to  which  potassium  bichromate  has 
been  added,  is  claimed. — A.  C.  W. 

Picric  Acid  ;  Producing .     A.  Guteusohn,  London. 

Eng.  Pat.  9398,  May  6,  1901. 

iMPitovKMEXTs  are  claimed  on  the  process  described  in 
j  Eng.  Pat.  16,628,  1900  (this  Journal,  1900,  1144).  One 
part  of  phenol  is  dissolved  with  the  aid  of  heat  in  about 
4  parts  of  paraffin,  and  the  mixture  is  added  to  from  35 
to  4  parts  of  nitric  acid,  to  which  also  some  sulphuric  acid 
had  previously  been  added.  The  proportion  of  sulphuric 
acid  thus  added,  is  recommended  as  1*5  parts  to  12  parts 
of  the  nitric  acid.  Before  adding  the  phenol  in  paraffin,  a 
quantity  of  paraffin  is  melted  and  poured  upon  the  surface 
of  the  nitric-sulphuric  acid  mixture. 

The  operation  is  best  performed  on  the  water-bath  at 
80°  F. 

The  crude  picric  acid  is  recrystallised  from  water,  to 
which  a  small  percentage  of  sulphuric  acid,  or  mixture  of 
nitric  and  sulphuric  acids  has  been  added. 


XXIII.-ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Electrical   Heating    Apparatus    [for    the     L  iboralorg~\. 
J.  Sebelien.     Chem.-Zeit.  1901,  25,  [45],  480—486.  " 

Thk  apparatus  here  described,  although  available  for  other 
purposes,  is  especially  intended  for  ether  extractions,  and 
for  other  uses  in  which  there  are  fire  risks  attendant  on 
the    application    of    flame,    directly    or    indirectly.      Tha 
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illustrates   tho   arrangement    in    use. 
Six  square  hca  "each    10  >  10  ui.ni.,"  are  laid 

side  bj  side  >>u  R  strong  insulating  slate  slab.  Bach  plats 
OTOUnded  bj  an  iron  rira  to  retain  Band  or  asbestos 
wool  ;  and  through  these  rims  are  passed  the  two  enils  of 
the  eleetrieal  resistance  wires  within  them.  These  two  wires, 
outside  the  rim,  may  be  connected  by  movable  plugs  either 
with  parallel  rods  running  in  front  of  the  plates,  and 
connected,  one  with  each  of  the  terminals  of  an  electricity 
supply,  or  with  B  smail  plate,  by  moans  of  which  connection 


may  be  made  with  an  adjoining  plate.  Thus  all  or  any 
proportion  of  heating  resistances  may  be  placed  in  parallel, 
or  all  or  any  number  of  them  may  be  placed  in  series. 
The  resistance  for  each  plate  is  so  calculated  that,  with  a 
110-volt  supply  at  the  terminals,  there  will  be  a  current  of 
0*8  ampere  per  plate  (in  parallel),  which  suffices  to  bring 
a  flask  containing  100  c.c.  of  water  to  the  boiling  point  in 
2  j  minutes.  When  two  of  the  resistances  are  placed  in 
series,  the  current  is  reduced  by  one  half,  and  the 
temperature  being  proportionately  less,  is  suitable  for 
ether  distillations,  or  for  light  petroleum  spirit  extractions, 
whilst  with  three  of  the  resistances  in  series,  the  current 
is  one  third,  and  the  temperature  obtainable  in  each  case  is 
suitable  for  ether  extractions.  The  illustration  shows  the 
extreme  left-hand  plate  in  use  alone,  for  aqueous  extraction, 
the  next  two  in  series  together,  and  the  remaining  three 
also  in  series  together.  This  heating  arrangement  possesses 
the  advantage  over  the  water-bath,  that  there  is  no  steam 
condensation  on  the  apparatus  in  use. — W.  G.  M. 

INORGANIC  CHEMISTRY.— 
QUANTITATIVE. 

Water;  Detection  and  Determination  of  Nitrates  in . 

P.  Cazeneuve  and  H.  Defouruel.     Hull.  Soc.  Chim.  Paris 

1901,  25—26,  [12],  639—640. 
The  dry  residue  obtained  by  the  evaporation  of  one  litre 
of  the  water  under  examination  is  treated  with  20  c.c.  of 
distilled  water  and  again  evaporated  in  a  small  tlat- 
bottomed  capsule  after  the  addition  of  0-05  grm.  of  brucine. 
A  few  drops  of  crystallizable  formic  acid  are  then  added  to 
the  still  warm  capsule,  together  with  a  few  drops  of 
distilled  water.  If  nitrates  be  present  a  blood-red  colora- 
tion is  produced.  Mere  traces  of  nitrates  give  a  yellow 
colour  which  gradually  becomes  pink  after  about  12  hours. 
The  test  will  show  one  part  of  nitrate  in  100,000,  and  may 
be  applied  quantitatively  a-  a  colorimetric  method. 

— W.  P.  S. 


Phosphoric  Acid  ;   Acidimetry  of by  means  of  IUtr,, 

J.  Cavalier.     Comptes  Rend.  132,  [22],  l:t:iO— 

In-  titrating  phosphoric  acid  with   alkalis,  the   indication 
Methyl  ( Irange  (one  third  of  total   acidity)  is   very  shai 
that  of  phenolphthalein    (two  thirds  of  total  acid] 
so  satisfactory,  but  sharp   enough   for  work   in  mos 
The  author  has  investigated   the  conditions   to   l,c  , 
for  satisfactory  work   when   instead  of  alkalis  the  alkali 
earth  hydroxides  are   used.     .Solutions  of  ban  ta,  • 

and    lime    (1  lu 
1/100   normal)  w. 
added  to  phospho 
acid      solutiou    ( 
normal). 

.(I)  The  chat 
with  baryta  a 
Methyl  (irange 
very  sharp,  and 
best  observed  « 
medium  dilut 

(X  50);  withstron 
solutions      the    f 
mation     of    a    r 
eipitate        inter!, 
with  the  observati 
Instead    of    Met 
Orange,      paranii 
phenol  may  be  us- 
(2)     On      furl 
slow      addition 
baryta    '.  «o   that 
gelatinous       trib: 
salt     is    transfori 
into    the    crystal 
dibasic   salt)  the 
on    of  phei 
phthalein      is     v 
sharp,    and     occ  i 
when     exa>  I 
thirds    of    the  U  I 
acidity  has  been  saturated.      With    strong   soluti a 
is     best  done   when   hot,  the  separation  of  the  en 
precipitate  being  much  quicker  than  in  cold  solutions. 

(3)  Strontia   in    strong   (X  10)   solutions    behaves    lit 
baryta ;    in   weaker   solutions   titration  can  be  carried 
only  in  the  cold,  and  very  slowly. 

(i)  Lime  gives  similar  results,  but  with  greater difficu 
the    dilution    must    not   be  as   great    as   N/100,   and    ■ 
saturation    proceeds   extremely   slowly.      Practically,   I 
cannot  supersede  baryta  for  this  titration. — I.  T.  D. 

Cyanic  Acid  in    Commercial  Cyanides;  Determine 

.     O.  Herting.     Zeits.   angew.   (hem.   1901,   [:  , 

585—586. 

The  author's  objection  to  Mellor's  method  (this  Jour  I, 
1901,  284)  is  that   the  temperature  (50    ( '. )  at  which 
mixture  of  silver  cyanide  and  cyanate  is  digested  with  n  ' 
acid,  is  not  high  enough.     He  considers  that  more 
results   are  obtained  by  digesting  the   mass  on  the  wa  - 
bath  for  at  least  an  hour. 

The  method  recommended  is  based  upon   the  U 
potassium  cyanide  is  converted  by  hydrochloric  or  to 
acid  into  potassium  chloride  or  sulphate  ;  and  that  ]» 
cyanate  is  decomposed   into  potassium  chloride  or  - 
ammonium    chloride    or    sulphate,    and    carbon    i 
according  to  the  equation — 

KCNO  +  2  IIC1  +  H20  =  KC1  +  XII, CI 

In  making  a  determination,  0-2  to  0*5  grm.  of  tin  i 
mercial  cyanide  is  dissolved  in  a  few  c.c.  of  water 
solution  evaporated  with  hydrochloric  or  sulphuric 
the  water-bath.  The  residue  is  dissolved  in  water. 
nitrogen  in  the  solution  determined  b\  distill*! 
sodium  hydroxide,  and  calculated  into  KCNO.  ' 
minining  the  potassium  by  the  platinum  moth"' 
commercial  cyanides  containing  ammonium  eblo 
salt  should    be  decomposed    with    hydrochloric  acid 


iuf.190!.] 
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tinuui  basin,  the  solution  evaporated  to  dryness,  and  the 
uliii-  cautiously  ignited  to  expel  the  ammonium  salt. 

kiii  Ammonium  (  'yanide. — The  author  found  that 
j«mpla  submitted  to  him  had  the  following  composi- 
Q  .—Insoluble  matter,  0-03;  moisture,  033;  MI,i  X, 

KCN,   27 ■  72 5      KaC03,  9-23;      KCNO, 
ill,  9»65  ;  aud  KC1,  0-92  per  tout. 

iiom  ammonium  cyanide  of  the  above  composition 

iiite  amorphous  masses  which  have  a  strong  odour 

hydrocyanic  acid.     On  ignition  in  an  open  crucible,  there 

in  increase  in  weight  (formation  of  cyanate),  whilst  an 

solution,  unlike  that  of  ammonium  cyanide,  remains 

hanged  tor  several  days. 

:le  to  Cyanide  l'nisiming. — In  1899  Kobert  and 
1  the  use  of  hydrogen  peroxide  as  an  antidote, 
stomach  beiug  washed  out  with  a  'dilute  solution, 
1  a  3  per  cent,  solution  subcutaneously  injected.  This 
thod  is  said  to  have  been  used  for  three  years  with 
ourable  results  in  the  gold-mining  districts  of  bouth 
rica.— C.  A.  M. 


Id    and    Silver    Buttons     in     Quantitative    Blowpipe 

itsays ;     Measurement    of    .         J.    W.    Richards. 

[.  Amer.  (hem.  Soe.  1901,  23,  [4],  203—212. 

ittkkk's  original   ivory  scale,  consisting  of  two  slightly 

ergent  straight  lines  sraduated  with  the  aid  of  blowpipe 

jys  of  an  ore  of  known  percentage  of  silver,  is  apt  to  be 

ective  (1)  through  errors  in  construction  (the  lines  being 

quite  straight,  or  being  rough,  or  not  quite  meeting  at 

/.ero,  or  not  being  at  exactly  the    right  distance  apart)  ; 

.  I  through  errors  in  use.    The  latter  errors  may  be  due 

he  difficulty  in  determining  the  outer  edge  of  the  white 

face  of  the  bead,  to   parallax,   or  to   the  difficulty  in 

ting  the  spherical  bead  to  the  exact  spot  required  on  a 

surface.      Goldschmidt's     method   of    re-melting    the 

■elled  beads  on  charcoal,   to   render  them  more  nearly 

letieal,  and  then   examining  them  with  the  aid  of  a 

ided  scale  under  a  compound    microscope   magnifying 

-100  diameters,  is  only  suited  for  use  in  the  laboratory, 

i-  not  applicable  to  6eld  work.     The   author   adopts 

uidt's  principle  of  re-melting  the  bead  on  charcoal 

■rever  possible,  and  then  he   applies  a  modified   scale. 

consists  of  two  aluminium  straight  edges,  touching 

h  other  at  one  end,  lying  on  a  flat  surface,  and  held  apart 

he  other  by  a  set-screw,  in  such  a  way  that  at  the  point 

tked  100  on  the  scale,  the  edges  are  precisely  1  m.m. 

rt.    In  use,  several  reading's  are  taken  with  each  bead, 

the  globules  are  not  strictly  spherical ;    the  highest 

ling  occurring  with  regularity,  is  accepted  as   the  true 

isurement  of  the  horizontal  diameter.     A  table  is  given 

the  paper   showing  the  weights  of  silver  and  of  erold 

tons  corresponding  to  each  division  of  the  scale.    .Should 

scale  get  out  of  adjustment  it  can  be  corrected  with  the 

of  a  piece  of  wire  of  known  diameter.     If  the  bead  be 

illoy  of  gold  and  silver,   its  composition,  and  hence  its 

„'ht,  may  be  determined  by  comparing  it,  after  flattening, 

I  a    set    of   standard   beads   (also   flattened)    ranging 

a  0  to  20    per  cent,  of  Ag  by  increments  of  1  per  cent., 

from  20  to  40  per  cent,  by   steps  of  2   per  cent.,  and 

u  that  to  56  per  cent,  (when  the  alloy  becomes  silver- 

leps  of  4  per  cent.     A  table  of  specific  gravities 

"Id-silver  alloys  is  given. 

I  treating  alloys  of  gold  and  silver,  if  the  bead  contain 
c  than  50  per  cent,  of  Au,  and  is  therefore  coloured,  the 
iroe  should  be  measured  with  the  aid  of  the  scale.  The 
1  '.s  then  either  colorimetrically  gauged  against  standard 
rs,  or  it  is  mixed  with  more  silver,  parted,  re-cupelled 
pure  lead,  and  re-measured.  The  silver  is  estimated  by 
rence.  If  the  bead  be  white  it  is  measured,  and  then 
er  parted,  cr  re-melted  with  a  bead  of  pure  gold  of  equal 
.  re-measured  and  gauged  by  colour  against  the  standard 
J s ;  allowance  being  made  for  the  added  gold,  the  weight 
old  initially  present,  is  readily  found.  If  preferred,  the 
I  Diay  be  heated  intensely  in  the  point  of  the  oxidising 
e  until  it  becomes  yellowish  on  cooling,  by  reason  of 
loss  of  silver  through  volatilisation.  From  one  to  five 
nes  should  suffice.  The  bead  is  then  measured, 
rid  gauged  colorimetrically,  the  whole  of  the  loss 
re-heating  being  regarded  as  due  to  silver.     It   is  not 


advisable  to  volatilise  too  mncfa  silver,  as  the  last  traces  are 
difficult  to  remove, and   i  to  carry  gold  with  them. 

The  original  fusion  should  be  made  on  charcoal,  the  lead 
can  then  be  poured  onto  uu  anvil  or  (with  practice),  direct 
on  to  the  cnpel,  leaving  the  Quid  -Ian  on  the  charcoal.  In 
scorifying,  the  blowpipe  tip  should  be  advanced  almost  to 
the  nearer  edge  of  the  flame,  whereby  a  very  powerful 
oxidising  flame  is  produced.  1,800  mgrnis.  of  lead  bai  e  thus 
been  scorified  down  to  300  mgrnis.  in  two  minutes.  For  fine 
I'upellatiou  the  button  may  lie  placed  on  a  freshly  struck 
(not  pre-heated)  cupel,  and  a  spot  under  the  button  strongly 
heated :  the  cupel  is  turned  slowly,  keeping  the  button 
half-way  up  the  far  side,  and  the  flame  always  heating  the 
cupel  just  beneath  it.  In  this  way  a  gold  or  silver  assay 
may  be  made  in  from  10  to  15  minutes,  with  :'.n  extra  five 
minutes  for  determining  the  gold  and  silver  separately,  if 
necessary. — W.  G.  M. 

Gold    Ores;    Assaying  of  Complex  .     E.  A.  Smith, 

Inst,  of  Min.  and  Metal].,  May  15,  1901. 

Thi:  author  points  out  the  necessity  of  employing  special 
methods  of  assay  for  the  various  complex  ores,  and  of  not 
treating  all  kinds  of  ore  by  one  general  method.  He 
reviews  the  most  suitable  processes  to  be  used  for  certain 
definite  classes  of  material,  although  each  individual  "ore 
must  be  assayed  at  the  discretion  of  the  assayer.  The 
various  details  of  the  assays  are  fully  dealt  with,  and  the 
ores  are  classified  and  the  processes  summarised  as  fol- 
lows :  —  Basic  Oxidised  Ores:  Direct  fusion,  with  special 
attention  to  the  proportion  of  charcoal,  and  to  metallic  iron 
if  required.  Pyrilic  Ores  {mainly  Iron  Pyrites)  :  Roasting 
previous  to  fusion  and  treatment  as  basic  ores,  or  fusion 
direct  with  addition  of  iron,  applicable  to  ores  containing 
30  per  cent,  or  less  of  pyritic  material.  Oxidation  with 
nitre  is  satisfactory  only  with  small  quantities  of  pyritic 
material  present.  Arsenical  Ores:  Preliminary  roasting 
followed  by  fusion  as  for  basic  ores.  Antimonial  Ores: 
General  oxidation  with  nitre,  either  partially  or  completely. 
Cupriferous  Ores :  The  combined  wet  and  dry  methods 
for  ores  rich  in  copper  ;  fusion  direct,  or  after  a  roasting, 
with  suitable  fluxes  for  comparatively  poor  ores,  special 
attention  being  given  to  the  proportion  of  added  lead  oxide. 
If  rich  in  gold  and  silver,  the  scorification  process  is  con- 
venient. Ores  with  Galena  :  Fusion  direct  with  addition 
of  metallic  iron.  Roasting  should  not  be  attempted  when 
much  galena  is  present.  Ores  with  Blende :  Careful 
roasting  and  fusion  as  for  baste  ores,  but  with  more  flux, 
which  should  be  varied  according  to  the  amount  of  zinc 
present.  Telluride  Ores :  Fusion  direct  with  very  large 
proportions  of  lead  oxide  and  ordinary  fluxes,  scorification 
on  no  account  being  employed.  Bismuth  Ores :  Fusion 
direct  as  for  basic  ores,  scorification  being  unsatisfactory  if 
much  bismuth  is  present.  The  author  does  not  advocate 
methods  of  concentration  for  poor  ores,  although  they  may 
be  advantageous  in  special  cases.  They  are  generally 
tedious  and  uncertain.  lletter  results  are  obtained  by 
making  two  or  three  independent  fusions  of  50  gnus,  of  ore, 
and  concentrating  the  gold  and  silver  in  one  button  of  lead 
by  repeated  scoriication  of  the  poor  lead  buttons  together 
until  of  convenient  size  for  cupellation.  The  paper  con- 
eludes  with  a  bibliography  of  English,  American,  and 
foreign  works  on  assaying. — A.  W. 

Bismuth  Ores ;  Assay  of .     T.  D.  Kyle.     Eng.  and 

Mining  J.  1901,  71,  [23],  717. 

In  answer  to  a  correspondent  who  asked  for  information  on 
certain  points  connected  with  the  method  for  the  deter- 
mination of  bismuth  given  by  A.  W.  Warwick  and  the 
author  (see  this  Journal,  1901,620),  the  latter  states  that 
no  advantage  is  gained  by  "  baking  "  after  evaporating  to 
dryness  with  nitric  acid.  The  precipitate  of  basic  oxalate, 
which  normally  remains  white,  may  turn  straw  colour  or  a 
dingy  grey  ;  this  is  probably  due  to  variation  in  the 
character  of  the  precipitate.  If  the  latter  be  granular,  it 
seems  to  more  readily  become  straw  coloured.  As  regards 
incomplete  solution  of  the  bismuth  oxalate  in  sulphuric 
acid,  this  may  be  caused  by  using  too  much  hydrochloric 
acid  to  dissolve  the  oxalate  in   the  first  place.     On  neutral- 
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ising  with  ammonia ,  a  considerable  quantity  of  ammonium 
chloride  would  be  formed,  mid  uudet  these  conditious 
there  would  he  precipitated  bismuth  oxychloride,  which  is 
insoluble  in  the  sulphuric  acid  subsequently  added. — A.  S 

Iron   tin  I    Tin;    Volumetric     Determination    of  ,    by 

means  of  Stannous  Chloride.    C.  Zengefis.      Ber.  1901, 
34,  [10],  2046— 2050. 

Ix  the  volumetric  determination  of  iron  by  titration  with 
stannous  chloride,  in  place  of  measuring  the  excess  of  the 
latter  by  titrating  back  with  iodine  solution,  the  author 
proposes  the  use  of  sodium  molybdate  as  an  indicator,  this 
salt  undergoing  reduction  by  stannous  chloride  with 
formation  of  molybdenum  blue.  The  solutions  required 
are:  (1)  Stannous  chloride  solution,  prepared  by  dissolving 
1 1  — 12  grms.  of  tin  in  2 50  c.c.  of  1*12  hydrochloric  acid  and 
diluting  to  1  litre.  (2)  A  strongly  acid  ferric  chloride 
solution  obtained  by  dissolving  1004  grm.  of  iron  wire  in 
hydrochloric  acid,  completely  oxidising  with  potassium 
chlorate  and  diluting  to  1  litre.  (S)  A  solution  of  sodium 
molybdate,  best  prepared  by  dissolving  1  grm.  of 
molybdenum  trioxide  in  dilute  sola,  adding  a  slight  excess 
of  hydrochloric  ae'ul  and  diluting  to  '200  c.c.  The  deter- 
mination is  carried  out  as  follows  :  To  20  c  c.  of  the  gently 
boiling  ferric  solution  the  stannous  chloride  is  gradually 
run  in  until  the  liquid  has  but  a  faint  colour;  a  drop  or 
two  of  the  boiling  solution  is  added  to  a  drop  of  the 
molybdenum  solution  in  a  basin,  the  appearance  of  a  bright 
blue  colour  showing  that  the  reaction  is  finished. 

colour  is  formed,  another  drop  of  stannous  chloride 
solution  is  run  in,  the  liquid  boiled  for  a  minute  and  again 
tested.  The  method  may  also  be  employed  for  the 
determination  of  tin.  About  0-8 — 1  grm.  of  the  tin  must  be 
dissolved  in  20  c.c.  of  concentrated  hydrochloric  acid 
(1' 19  sp.gr.)  in  presence  of  platinum  foil  in  a  stream  of 
carbon  dioxide  ;  the  liquid  is  heated  gently  at  first,  more 
stroogly  later,  so  that  solution  is  complete  in  at  most 
10  minutes.  When  this  takes  place,  or  shortly  before, 
-ii — 100  c.c.  of  the  ferric  chloride  solution  are  immediately 
added,  the  excess  being  determined  by  means  of  the 
standard  stannous  chloride  solution,  sodium  molybdate 
being  used  as  an  indicator.  Good  results  are  obtained  in 
the  determinations  of  both  iron  and  tin  in  this  -way. 

— t.  H.  P. 

Copper {     .Analysis   of  Commercial    .       A.  Mellaril. 

Ann.  Chim.  anal.  appl.  6,  162—168.    Chem.  Centr.  1901, 
1,  [26],  1389. 

The  author  has  considered  the  objection  raised  by  Truchot 
(this  Journal  1901,  293),  and  has  himself  examined 
samples.  He  finds  that  manganese  does  not  occur  in  the 
copper,  but  remains  in  the  slag.  When  the  sample  was 
carefully  freed  from  slag,  it  gave,  after  electrolytic  separa- 
tion of  the  copper,  a  liquid  in  which  manganese  could  not 
be  detected.  The  matter  separated  at  the  mode  had 
previously  been  again  brought  into  solution. — A.  S. 

Cobalt  from    Michel ;    Electrolytic   Separation    of   . 

D.   Balachowskv.     Comptes    Rend.   132,    [24],'  1492 — 
1495. 

An  acetic  acid  solution  of  the  metals  is  employed,  to  which 
are  added,  for  each  0-3  grm.  of  metal,  3  grms.  of  ammonium 
thioeyanate,  1  grm.  of  urea,  and  1  or  2  c.c.  of  ammonia  to 
neutralise  the  excess  of  acetic  acid,  the  total  volume  being 
made  up  to  about  100  c.c.  Electrolysis  is  conducted  v>ith 
a  minimum  E.M.F.  of  1  volt,  and  a  minimum  current 
density  ND1W  =  0-8  amp.,  at  70 — 80"  C,  and  is  complete 
in  1 '.  hours.  The  cobalt  is  entirely  retained  in  solution, 
whilst  all  the  nickel  is  deposited,  partly  in  the  form  of 
sulphide.  It  is  dissolved  off  the  electrode  by  nitric  acid, 
the  solution  filtered  to  separate  any  sulphur,  concentrated 
to  100  c.c,  and  neutralised  by  ammonia.  From  this 
solution  the  nickel  is  deposited  electrolytically,  either  by 
-en's  method  (for  n-4  gnu.  of  metal,  4 — a  grms.  of 
ammonium  oxalate,  0-8— 1-0  amp.  NI)Kk„  60° — 80°  C, 
\\ — 2  hours)  or  that  of  the  author  (enough  ammonium 
acetate  to  make  an  acetic  solution,  and  for  0"3  grm.  of 
metal    1   grm.    of   succinic   acid    and   1*5    gnus,  of   urea, 


35  rolls,  0-8—1   amp.  M> To  —80°  ('.,  1  hours), 

latter  method  i-  applicable  lor  the  deposition  of 

same    conditions  are    adhered  to,  but  2 — 3  hours  ouh 

needed. 

The  remaining  cobalt   solution  is  evaporated  with  5 
of  nitric  acid  to  100  c.c,  filtered,  neutralised  h\  ami 
carbonate,  and  electrolysed  by  Classen's    method  or  In  i 
of  the  author,  quoted  above. — J.  T.  1). 

Nickel   and    Cobalt;     Quantitative    Separation   of  — 
A.   Rosenheim   and  E.    Iluldsehinsky.      Ber.     1 
[10],  2050— 2057. 

For  the  separation  of  nickel  and  cobalt,  the  author  lua 
use  of  the  solubility  of  the  deep  blue  double  sulphocyoui 
(thioeyanate)  of  cobalt  and  ammonium  in  organic  solve 
which    do    not     dissolve   the   corresponding    nickel   ex- 
pound.    Of  the  solvents  tried,  a  mixture   of  25  rohi 
of  ether  and    one  of  amyl  alcohol  is   found    to  be   s 
be-t.     It   is     necessary   to    have    the     mixed   nickel     | 
cobalt    salts    in     a   concentrated    solution,  and    to  ail  i 
sufficient     quantity     of    the     ammonium     sulphocyan  . 
otherwise  the  complex  ion  Oo(SCN).,  becomes  di?s, 
for   a    liquid   containing   0'3    grm.     of    the   two    met  , 
at    least     12     grms.    of     ammonium    salphocyanate     i 
required,    and    the    volume    must    not     exceed    5u 
The    method,   which    gives   good    results   for   mixtures 
all  proportions   of    nickel   and   cobalt,  is    carried 
follows : — To    the   solution   of    the     mixed    metals    ; 
ammonium      sulphocyanate    is     added,    and    tho    lie 
evaporated    on   the    water-bath    to    a   volume   of   al 
15 — 20  c.c.  (using  0'3 — 0-5  grm.  of  the  two  metals).    ' 
deep   blue    solution    is   then   washed   into    the   extrac 
vessel    (the   best    being   that   devised    by    liothe   for 
separation  of  iron   from  other  metals),  the  whole  roll 
of  the    liquid    being    kept    below    50   c.c.    and  extrai 
with   the   cther-amyl  alcohol   mixture  until  all  the  CO 
is   removed,   this    being    indicated    by   the   disappaarc 
of  the  blue   colour.     The  aqueous  solution  is  evapon 
to   dryness   on  a  water-bath,   the    residue  heated  gei 
at    first   and   afterwards    more   strongly   for   10   miou 
after   which   it   is    digested    for    5   or   10   minutes  on 
water-bath    with    about    10  c.c.  of    dilute  nitric   acid, 
solution   filtered  and,    after    neutralisation   with    unui 
and  addition  of  ammonium   oxalate,  the  nickel  detenni 
by  electrolysis.     For  determining  the  cobalt,  the  ulcole 
ethereal    extract   is   best   shaken  up  with    l.V 
10  per  cent,  sulphuric  acid,  the  rose-coloured  acid  solut 
of  cobalt  sulphate,  after  separation  from  the  now  oolonl 
alcohol-ether  mixture,  being  evaporated  on  the  water-b: 
carefully   heated    to    expel    excess    of     acid    and,    n 
neutralisation  with  ammonia  and  addition    of  amnion 
oxalate,  electrolysed.     Instead  of  estimating  the 
nickel  and  cobalt  in  the  separated  nitrates  by  eledroh 
this   may,  of  course,  be   done  by   treating   with   broil 
water  and  alkali,  and   reducing  the  peroxides  thus  obtai 
to  the  metallic  state  by  heating  in  a  current  of  hydrogen 

— T.  II.  1 


1 


Tungsten  in  Ores;  Determination  of .     (>.  l'.FnK 

Eng.  and  Mining  J.  1901,  71,  [2:!],  7 

0-5  grm.  of  the  finely  powdered  ore  is  treated  in 
platinum  dish  or  crucible  of  about  25  c.c.  capacity,  «i 
mixture  of  equal  parts  of  hydrochloric  and  bydrono 
acids,  and  gently  boiled  for  about  one  hour,  or  until 
the  ore  is  dissolved,  further  quantities  of  the  ai 
being  added  from  time  to  time.  The  solution  is  erapori 
to  half  its  bulk,  to  expel  the  volatile  silicon  fluoride 
excess  of  hydrofluoric  acid  ;  the  dish  is  covered  to  pte\ 
loss  by  spirting.  Any  insoluble  tin  oxide  is  then  6it< 
off,  and  the  solution  treated  with  20  c.c.  of  hydrocli! 
acid  and  8  e.c.  of  nitric  acid  and  boiled  down  to  I" 
The  concentrated  solution  is  diluted  with  50  c.c.  of 
distilled  water,  and  boiled  slowly  for  about  half-an  b< 
until  the  tungsten  is  completely  precipitated  as  roof 
acid,  ICWI  I,.  The  precipitate  is  filtered  off  on  to  asbf 
in  a  Gooch  crucible,  washed  well  with  hot  water,  di 
ignited  for  five  minutes  at  a  white  heat,  i 
weighed  as  W  '- — A.  S. 
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in  Wafers;    Determination  of  in  .      Presence 

\  trites   and   of  Organic   Mutter.     S.    Rideal  aud 
Q,  Stewart.     Analyst,  1901,  26,  141—148. 

described  by  the  authors  is  a  modification  of 
iklcr's  manganese  method.  Tap  funnels  and  india- 
>er  tubing  :ire  dispensed  with,  the  operation  being 
icd  out  in  an  ordinary  stoppered  bottle  of  kuovvn 
icit\  (.about  :to0  e.c.).  In  the  case  of  ordinary  river  or 
water,  the  bottle  is  filled,  1  c.c.of  nianganous  chloride 
per  cent.)   i-  passed  to  the  bottom  by  means 

pette,  and  then   3  c.c.  of  a   solution   containing 

ida   and  10  per  cent,  of   potassium  iodide, 

stopper    is    inserted,    without     air-bubbles,    and    the 

ed  by  inversion.  The  free  oxygen  b-  absorbed 
be  nianganous  hydroxide  formed.  On  standing  a  few 
ilea  the  upper  part  of  the  liqu'd  becomes  clear  ■  the 
per  is  then    removed    for    u    second,    :S   c.c.    of    pure 

eatnted  hydrochloric  acid  are  passed  to   the   I m 

he  bottle  by  a  pipette,  the  stopper  replaced,  and  the 
on  mixed.  The  manganese  oxides  dissolve  and 
le  is  liberated  in  proportion  to  the  oxygen.  After 
ling  in  the  dark  for  five  minutes,  the  iodine  is 
thiosulphate  solution  and  starch, 
lien  nitrites  and  much  organic  matter  are   present  (as 

i  sewage  and  effluents),  they  must  be  oxidised 
icaus  of  permanganate  in  acid  solution.  The  quantity 
nnanganate  necessary  to  produce  a  faint  pink 
ation  is  ascertained  by  experiment  on  a  separate 
m  of  the  water.  This  quantity  is  then  placed  together 
1  c.c.  of  concentrated  sulphuric  acid  in  the  bottle, 
ittet  is  filled  with  the  water,  closed,  and  the  contents 
i.  It  is  advisable  to  add  01  c.c.  of  permanganate  in 
s  of  the  calculated  quantity,  this  excess  beinc 
red  by  the  addition  of  0*5  c.c.  of  a  2  per  cent, 
on  of  neutral  potassium  oxalate.  If  more  than  10  c.c. 
cinormal  permanganate  solution  be  required  for  the 
tion,  2  e.c.  of  sulphuric  acid  must  be  added.  The 
S9  is  then  proceeded  with  as  above,  but  to  balance 
ilpharie  acid  a  larger  proportion  of  soda  is  required, 
t  c.c.  of  50  per  cent,  soda  containing  10  per  cent,  of 
eium  iodide. 

the  volume  of  the  concentrated  solutions  added  is 
.  a  correction  for  the  said  volume  may  usually  be 
■ted.  When,  however,  the  oxygen  is  low,  that  "con- 
I  in  the  reagents  will  make  the  results  come  out  too 
and  a  correction  must  accordingly  be  made. 

— W.  P.  S. 

GAXIC  CHEMISTRY.— QUALITATIVE. 

leite  ;    Reactions   of  ,     with     Cuprous    Chloride 

"Ived  in  Potassium  Chloride.  R.  C'havastelon. 
nptes  Rend.  132,  [24],  1489  —  1492.  (See  also  this 
mal,  1900,  723  and"8C3.) 

■|  rapid  current  of  acetylene  is  delivered  just  above 
rface  of  a  solution  of  cuprous  chloride  in  potassium 
le,  the  violet  compound  C2H„.  Cu»Cl2.Cu20  appears  on 
4«a  of  the  vessel  where  the}-  have  been  netted  by 
i'lij,  aud  at  the  surface  of  the  liquid;  but  if  the 
y-tube  dips  into  the  liquid,  and  the  liquid  is  agitated, 
sHow  crystals  before  described  are  alone  formed, 
nthor's  explanation  is  that  the  excess  of  acetylene, 
'  first  case,  removes  practically  all  the  cuprous 
•  from  the  thin  layer  of  liquid  in  contact  with  it,  to 
be  compound  C.,H_".C'a.,('l,,  which  is  then  acted  on 
waicx  present  : — 

1 '  U..C1.-),  *■  H20  =  C2H2 .  Cu2CI2 .  Cu.,0  +  2HCI  +  C2H2 ; 

m  the  second  case,  the  first-formed  compound  is 
t    into   contact   with     cuprous    chloride,    and     the 


•Cnrf;is+3CujCl2  +  2KCl=C2H2[(Cu2CI2)2KCI]2 

Excess  of  acetylene  will  afterwards  convert  these 
crystals  into  the  white  substance,  C2H2(Cu2Clo)2KCl. 
solutions  the  results  are  the  same," save  that  the 
amount  of  hydrochloric  acid  tends  to  prevent  the 
'  of  water  on  C2H2.Cu„Cl,  to  form  the  violet 
'nd.— J.  T.  D.  "    " 


Phenols  Detectionof .     Masenu.     Bull.  Soc.  Pharm, 

Bordeaux,  41,  117. 
few  crystals  of  pure  phenol  be  dissolved   in   1  c.c.of 
alcohol,  and  a  few  drops  of  ammonia  added,  followed  by  an 
alcoholic  solution  of  iodine,  the  latter  is  at  '  Stately 

olorised,  later  with  more  difficulty,  whilst  finally  the 
solution  acquires  a  sea-green  ci  Ii  or,  which  1-  not  destroyed 
by  be;. ting  or  by  the  addition  of  hydrochloric  acid.  Xi'tric 
and  sulphuric  acids  destroy  the  coloration.  The  reaction  is 
stated  to  bo  absolutely  characteristic  of  phenol,  if  the 
directions  given  be  strictly  followed.  In  alcoholic  solution, 
the  following  are  not  coloured  :  phenol,  beech-tar  en  1 
thymol,  resorcino!,  naphthol,  pyrocatechol,  quinol  ! 
quinone),  and  pyrogallol.  On  adding  a  few  drops  of 
ammonia  to  the  alcoholic  solutions,  the  following  remain 
colourless:  phenol,  beech-tar  creosote,  thymol,  resorcino). 
and  naphthol.  Pyrocatechol  is  coloured  reddish-brown; 
quinol,  saffron  yellow;  pyrogallol,  blackish-brown;  and 
oroin,  red  to  violet.  Ou  saturation  with  iodine,  phenol 
gives  the  characteristic  sea-green  colour;  beech-tar 
creosote,  greenish-brown  ;  thymol,  flesh  colour,  on  addition 
of  excess  of  iodine,  brick  red  ;  resarcinol,  the  colour  of  old 
cognac;  naphthol,  lemon  yellow;  pyrocatechol,  eutcn- 
brown  ;  pyrogallol,  black  ;  quinol,  saffron  yellow,  changing 
to  dark  red  ;  and  orciu,  violet. — A.  S. 

O II G  A  NIC  CHEMIS  TRY.—Q  UA  NT  I TA  TI VE. 

Indigo ;    Determination    of   the     Value    of   ;      and 

Oxidation  of  Indigo  White  by   Oxygen.      W.  Manchot 
and  J.  Herzog.     Annalen,  1901,  316,  [3],  318—330. 

Si  11  onhkix  in  I860  observed  the  formation  of  hydrogen 
peroxide  when  Indigo  White  is  oxidised  in  the  air,  but  he 
did  not  make  any  determinations  of  its  amount.  The 
authors,  assuming  the  production  of  hydrogen  peroxide  to 
be  due  to  the  principal  reaction  and  not  to  be  formed  as  a 
by-product,  have  determined  its  quantity.  The  method 
employed  consisted  in  effecting  the  oxidation  in  presence  of 
baryta  water,  and  determining  the  barium  percxide  formed 
gasometrically  by  means  of  lead  peroxide  and  dilute  sul- 
phuric acid.  The  reaction  which  takes  place  is  given  by 
the  equation,  Idgo.  H,  +  O3=ldgo.  +  H„0„.  As  in  the  case 
of  oxanthranol  (Annalen  314,  179)  it  was  to  be  assumed 
that  a  secondary  reaction  takes  place,  due  to  the  action  of 
peroxide  on  unchanged  Indigo  White  when  alkalis  were 
employed  of  which  the  peroxides  are  soluble.  The  authors 
find  this  tD  be  the  case  and  have  determined  the  loss  due 
to  this  reaction  in  presence  of  potash,  ammonia,  and  borax. 
They  find  that  the  loss  of  Indigo  White  increases  with  the 
concentration  of  the  alkali,  but  it  can  become  a  con- 
siderable amount  even  with  dilute  alkali.  These 
investigations  explain  so-called  "over-reduction,"  by  which 
is  understood  the  phenomenon  that  the  Indigo  vat  after 
acidifying  and  filtering  decolorises  permanganate.  They 
confirm  v.  Baeyer's  statement  that  Indigo  is  reduced  by 
zinc  dust  and  caustic  soda  solution  only  to  Indigo  White. 
Alkalis  in  addition  to  the  above  action  accelerate  the 
oxygen  absorption.  This  is  not  due  exclusively  to  increased 
solubility  nor  to  salt  formation  and  must  be  described  as 
catalytic. 

The  method  given  can  he  employed  for  determining  the 
value  of  an  Indigo  vat.  A  measured  quantity  of  the  re- 
duced liquor  is  allowed  to  run  into  an  excess  of  dilute 
sulphuric  acid,  an  excess  of  baryta  water  is  added,  and  the 
oxygen  absorption  is  measured  or  the  leuco  compound  may 
be  filtered  off,  washed  free  from  hydrogen  peroxide,  and 
determined  as  above. — T,  A.  L. 

Quebracho  Extracts ;  Analysis  of .      G.  Klenk. 

Leather  Trades  Review,  34,  [796],  l:i7. 
In  carrying  out  an  analysis  of  a  quebracho  extract  by  the 
method  adopted  by  the  International  Association  of  Leather 
Trades'  Chemists,  the  results  are  often  found  to  disaTee, 
even  when  the  instructions  given  are  followed  as  closely  as 
possible.  Paessler  recently  showed,  in  an  article  published 
in  the  Deutsche  Gerberzeitung,  that  the  results  obtained 
when  making  an  analysis  of  a  quebracho  extract,  are 
influenced  by  the  character  of  the  filter  paper,  and  he  proves 
that  considerable  differences  can  arise  in  the  amount  of 
'•  insoluble,"'  and  in  connection  therewith  in  the  quantity 
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of  "  tanning  matter  absorbed  by  hide,"  by  using  different 
He  infers  that  the  cause  of  this  lies  in  the 
of  the  filter   paper  ;  whether  the   paper  is  more 
compact  or  hard. 

The  author  finds  that,  when  using  filter  papers  from  the 
•  -  -Ing  equal  hardness  ami  density,  con- 
siderable differences  arise  in  the  results  obtained  in  the 
analysis  of  the  same  sample  of  extract.  When  using  filter 
paper.  No.  602,  Schleicher  and  Schull,  for  Gltering  perfectly 
clear  solutions,  which  should  not  have  needed  filtration,  he 
has  found  as  much  as  from  3  to  4  per  cent,  of  "  insoluble." 

On  making  an  analysis  of  the  filter  paper,  a  marked 
quantity  of  free  hydrochloric  acid  was  detected,  which  was 
undoubtedly  the  cause  of  precipitation  during  filtration  ;  a 
decolorisation  of  the  first  filtrate  was  observed,  this  pointing 
to  the  fact  that  not  only  an  absorption  but  also  a  precipita- 


tion of  tanning  or  coloring  matter  takes  place,  this  !• 
observable  when  the  solution  had  a  slight  acid  react 
the  solutions  with  a  pronounced  acid  reaction  did 
precipitate. 

It  was  noticed  that  only  when  500  c.c.  were  allow, 
pass  through  the  filter  correct  results  were  obtained,  -n, 
rejecting  200  c.c.  being  totally  insufficient. 

An  experiment   was  carried  out,  with  filter  papers  ol  i 
same  size  and  quality,  upon  a  sample  of  quebracho  exi 
which  gave  a  slight   acid  reaction,   using  one  filter  \ 
washed  with  a  few  drops  of  ammonia  and  the  auiui  | 
removed  by  washing  with  hot  water  and  the  filter  ,1 
and  using   the  other  filter  paper  without   any  prelimii  , 
treatment  ;  the   first  50  c.c.    of  the  filtrate  were  rejei  . 
each  successive   100  c.c.   on   being  collected  and  ana! 
gave  the  following  results : — 


1st  100  c.c. 


I.  Unwashed.      II.  Washed. 


Tannine  matter  absorbed  by  hide. 

SolubU-  non-tannins  matter 

Insoluble 

Moisture 


Per  Cent. 

as -is 
io-ii 

2-73 

.-,fij  i 


Per  Cent. 
35-22 
10-11 
0-67 
51-uO 


2nd  100  c.c 


I.  Unwashed.       II.  Washed. 


Per  Cent 

33-91 
10-11 

1"JS 
5f00 


Per  Cent. 

34-84 

10-11 

1-05 

54-00 


3rd  1C0  C.C 


I.  Unwashed.      II.  Wish 


Per  Cent. 

34-47 

10-11 

1-42 

84-00 


31-61 

Hi  II 
1ST 
64-0 


As  each  filtration  took  an  equal  length  of  time,  it  is 
presumed  that  the  filter  papers  will  have  each  absorbed  the 
same  amount  of  tanning  matter,  but  a  difference  is  shown 
of2  0G  per  cent,  apparently  of  more  tanning  matter,  this 
beinji  the  excess  amount  absorbed  by  the  unwashed  filter 
paper  duriDg  the  filtration  of  the  first  100  c.c,  and  is 
evidently  caused  by  the  free  hydrochloric  acid  contained 
in  the  paper. 

The  question  as  to  whether  a  filter  paper  should  first  be 
washed  and  then  rendered  air  drv  deserves  consideration. 

— M.  C.  L. 

Snoor    Beefs ;     Analytical     ami   other     Notes    on     . 

1'.  F.  Trowbridge.     J.  Amer.  Cheni.   Soc  1901,  23,  [4], 

216— 223. 

Obtaining  the  Tare. — The  tare  (including  adherent  dirt) 
is  found  by  taking  a  20  or  25  lb.  sample,  weighing  it,  and 
then  either  brushing  with  bristle  brushes,  or  washing  in  a 
revolving  washer  and  draining  for  a  few  minutes.  After 
re-topping,  if  the  whole  of  the  crown  has  not  been  removed, 
the  sample  is  re-weighed,  and  the  loss  is  reported  in  terms 
per  cent.  The  second  method  is  more  rapid,  and  presents 
the  advantage  that  frozen  beets  may  be  tared  at  once 
(using  warm  water).  A  comparison  of  the  two  methods  on 
nine  samples  (with  tares  ranging  from  5  to  22-5  per  cent., 
but  averaging  10  per  cent.)  showed  maximum  differences  of 
+  25  and  —1-25  per  cent.,  and  an  average  difference  of 
0'14  per  cent.,  which  is  negligible. 

Analysis  of  Ike  Sample. — In  all  the  Michigan  factories 
the  method  of  juice  analysis  is  used,  employing  a  factor  to 
convert  the  result  into  percentage  of  sugar  in  the  beets. 
Longitudinal  quarters  of  six  or  eight  tared  beets  are  pulped 
in  a  revolving  grater  and  pressed  ;  the  resulting  juice  is 
analysed,  three  different  methods  being  in  common  use  : 
(1)  The  sample  stands  for  15 — 20  minutes  to  allow  air- 
bubbles  to  escape,  the  Brix  reading  is  then  taken,  with 
correction  for  temperature;  100  c.c.  are  next  run  into  a 
double-graduated  flask  (100 — 110  c.c.)  and  10  c.c.  of  basic 
lead  acetate  are  added,  foaming  beiug  checked  by  means  of 
a  drop  of  ether  or  alcohol.  After  mixing  well  and  passing 
through  a  dry  filter,  the  solution  is  polarised.  From 
Schmitz's  tables  the  percentage  of  sugar  in  the  juice  is 
calculated,  and  the  factor  is  used  to  show  the  percentage  in 
the  beet-.  (2)  After  the  Brix  reading  a  double  normal 
sample,  52  ■  1  grms.  is  measured  with  a  sucrose  pipette 
(graduated  on  the  stem  for  the  different  degrees  Brix), 
poured  into  a  100  c.c.  flask,  to  which  6 — 8  c.c.  of  lead 
acetate  are  then  introduced  ;  after  filling  to  the  mark, 
filtering  and  polarising,  one  half  the  reading  multiplied  by 
the  factor  gives  the  percentage  of  sugar  in  the  beets  ;  (3)  a 


double  normal  sample  of  the  juiee  is  weighed  on  a 
sensitive  to   10  mgrms.  and  is  then  treated  as  in  (-' 
these  methods  give  commercially  accurate  results. 

The  Factor  used  to  show  the  Relation  of  Sugar  in  .  o 
to  Sugar  in  Beet. — This  factor  has  been  the  cause  ol 
dispute.      German    chemists   originally   accept! 
correct,  because   5  per  cent,  of  marc  (insoluble  fih 
usually  found  to  be   present.     In  the   case  of  25 
tested   in  1899,   the    factor  ranged  from  0-875  t 
the  average   being  0-919  (sugar  in  juice  =   1 5 •  4,  - 
beet  =  14-1  percent.).     The  hot  alcohol  method  \s 
for  the  direct  determination  of  the  sugar  in  the  roi 
methods  above  described  for  the  tests  of  the  juice.    1 
on  eight  tests  found  a  range  of  0-902  to  0-945, 
average  of  0-927.      More   recent  tests  show  aver 
0-91,  0-913,  0-912,  and  0-917   for  this  factor.     J 
alcohol  and  hot  water  processes  are  too  slow  for  fact 
and  although  the  Pellet  instantaneous  diffusion  met! 
be  made  rapid  enough,  it  does  not  appear  to  have  BU] 
the  indirect  method   (requiring  the   use  of  the  facte  ii 
America.     In  two  samples  tested,  while  the  marc 
and  5-2  per  cent,  respectively,  the  factor  was  only  (  U 
and  0-785. 

Variation    of    Sugar    contents    in    Beets  grown    i 
apparently  uniform   Conditions. — Great  variations  ar  II 
with,  but  are   at  present   unexplained.     In  one  case  h 
average  of  one  farm  of  60  acres  was  14  per  cent,  ol 
yet  two  loads  from  the  same  field  showed  1 1  •  8  and  I 
cent,   respectively.      In    an   experimental   patch  of    i 
planted  in  rows  16  inches  apart,  and  thinned  to  9  i  " 
apart,    120     individual     roots     contained     the    foil' " 
percentages  :— two   beets   showed   8-7 — 10   per  cent   I 
showed    10—11   per   cent.;  22    showed   11-12  per    ' 
39  showed  12— 13  percent.;   19   showed  13— 14  per  ll 
IS  showed  14—15  per  cent;  4  showed   15— 16  pel  i*l 
and  2  showed  16  — 18-2  per  cent.     The  avertgi 
per  cent.     The  purity  (percentage  of  sugar  in  total  s  ill 
in  ten  samples  from  the  same  patch  ranged  from  7 
84 -7  and  averaged  80-5  per  cent.     From   these  figi  I 
is  clear  that   similar  portions  of  several  beets  shnu  I 
taken  for  the   sample,  rather  than  the  whole  of  one  i  > 
teets. 

Comparison  of  Analyses  by  Digestion  with  ■• 
and  Hoi  Water.— The  German  chemists  have  adopt 
former,  French  chemists  the  latter  method  ;  19  pomp*  1 

(lowed  that  in  five  cases  the  water  digest 
higher   result    (maximum   differ. 
12  cases   the   reverse  was  the  case  (maximum  did 
0-4  per  cent.),  whilst  in  two  cases  there  was  no  difb  0' 
The  average  difference  =•  0-02  per  cent. 


1901.] 
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Richest  Portion  of  the  Beet. — Ten  individual  tests 
the  following  averages: — Upper  portion  of  the  beet 
•9;  middle  portion  =  12-2,  and  lower  portion  = 
percent,  of  <u^>r.  Hence,  if  only  portions  of  beets 
nl  for  t.st,  longitudinal  sections  should  bo  taken,  and 
me  fractional  portion  of  each  beet. — W.  G.  M. 

no/   Juices     Determination    <>/'    the    Purity   of 
Claassen.     Bull  do  1' Assoc,  des  Chim.  de   Sucr.  et  de 
t.  10O1 .  12,    [11],  984.     From  Centralbl.  Zuckerind. 
|,  557. 

:oim.  to  Claassen  the  differences  found  by  Hinze 
en  the  results  of  aqueous  and  alcoholic  digestion  arc 
>  errors  of  execution,  for  it  is  now  admitted  that  the 
methods    gi\e     results     sensibly    concordant     when 

inipulated. 
m's    method   carried   out   always    under   the    same 
ions  allows   of  a  rigorous  control  of  the  process  <>| 
on.    but    not,    as     some     have     thought,    a    direct 
of  the  commercial  value  of  beetroots. 

— L.  J.  de  W. 

not   Juice  ;    Krause's  Method  for    Determining   the 

■ity  of .     A.  HiDze.     Bull,  de  l'Assoc.  des  Chim. 

Sucr.  et  de  Dist.  1901,  18,  [11],  923— 924.  From 
itsch.  Zuckerind.  1901,  [9],  329,  and  [11],  409. 

itthor  tirst  criticises  the  different  quotients   that  have 

to  been  used  for  judging  the  value  of  beetroots.     He 

Krause's  calculation    inexact,  but  the  latter   refutes 

beervations  (see  preceding  paper).    The  application  of 

e'a  method  would  not  suppress,  in   Germany,  the  use 

oholic  digestion.     Krause  finds  an  average  difference 

-  per  cent,  between  the  results  of  his  tests  by  aqueous 

digestion.       With    the  figures    of    aqueous 

ion  he  has  calculated,  by  means  of  the  richness  of 

,  the  proportion  of  juice,  which   was   on  an 

be  94- 7    per    cent.,   a    figure    which    excludes    the 

the  presence  of  colloidal   water;  the  author 

ers  this  conclusion  to  be  singularly  rash. 

finds   that   the    dilution    of    the  juice    affects   the 

I  Brix  and  consequently  the  quotient  of  purity,  the 

•  lirix  diminishing  with  increased  dilution;  Krause's 

•s  places  one,  therefore,  in  unfavourable  conditions 

taining  the  strength  of  the  juice   expressed  in   Brix 

-.    Tests  have  also  been   made  on  the  effect  of  the 

of  division  of  the  pulp  ;  it  is  not  advisable  to  employ 

I  x>  fine,  for  aqueous  digestion  is  then  not  possible. 

I  digestion  lasted  half-an-hour,   the  differences  found 

ue  to  errors  of  observation,  the  temperature  being 

The  operation  is  finished  in   half-an-hour,  but  this 

nimuui. 

tables  given  by  the  author  do  not  lead   to  these 

~ions,  for,  as   in   Ehrlich's  tests,  if  the  contents  of 

enerally  concordant,  the    degrees    Brix,    and 

sentry    the   purity,   show   contradictory   differences. 

in  particular  is  in  contradiction  with  Ehrlich  on  the 

ee  of  the  duration  of  digestion,  for  he  states  that  no 

ace  is  found  on  prolonging  the  operation.     He,  like 

'|i,  tried  the  application   to   Krause's   method  of  the 

I  'avion  of  Sachs  and  Le  Docte  to  aqueous  digestion  ; 

in  ity  of  water  to  be  added  varies   with  the  strength 

j juice  expressed  in  Brix  degrees,  and  differences  may 

nd  to  the  exteut  of  4  c.c.  in  extreme  cases.     As 

i  found,  he  likewise  finds  that   cold  digestion  leads  to 

tgher  expressions  for  purity  than   the  hot   process 

•I..  J.  de  \V.  * 


K 
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>t   Juice;    Determination    of   the    Purity   of . 

Iranse.     Bull,  de  l'Assoc.  des   Chim.  de  Sucr.  et  de 
1901,  18,    [11],  924.     From   Deutsch.   Zuckerind. 
-\456. 

I  IBO  to  the  criticisms  of  Hinze  the  author  justifies  his 

•  alculatiou.     Let  the   real  Brix  of   the  juice  be 

the  polarisation  obtained  ;  the  latter  refers  to 

gram,  of  pulp,  or  25   grins,  of  juice  per  100  c.c.  of 

»|*  liquor;  the  quotient  of  the  juice  is  then  calculated 

•'  ws:  9-5  x  26-048  -=-  25  =  9-898,  the  polarisation 

ice,  100  x  9-898  -H  11  =  89-98,  the  quotient. 


To  avoid  this  double  calculation  and  make  use  of  the 
Baccharine  contents  of  the  beetroot  to  calculate  the  parity, 
tin-  degree  lirix  on  the  graduation  of  the  hydrometer  'is 
corrected.  To  pol.  9-898,  tin-  il  Brii  corresponds,  but  to 
pol.  9 ■5,  the  polarisation  of  the  beetroot  (25  c.c.  of  juice), 
we  have  11  x  25-h  26-048  =  10  ■■557  lirix  Krause.  The 
figure  11° Brix-Krause  is  marked  to  the  Briz  of  the  liquid 
2-8288  and  10-557  Brix-Krause  to  2-715,  so  that  it' the 
quotient  be  calculated  with  the  figures  read,  we  have 
100   x   9-5  +  10-557  =  89-98  as  before. 

The  original  juice  showing  11  lirix  has  then,  according 
to  Krause's  method,  10-557,  which  does  not  represent  the 
dry  matter  of  the  juice,  but  the  soluble  matters  per  100  of 
the  beetroot. — L.  J.  de  W. 

Invert  Sugar ;   Determination  of  .      F.  Stolle.  Bull. 

de  l'Assoc.  des  Chim.  de  Sucr.  et  de  Dist.  1901, 18,  [II], 

913—914.      From  Zeits.  Ver.  Deutsch.  Zuckerind!  190]', 
111. 

For  the  rapid  determination  of  glucose  according  to 
Herzfeld's  method,  it  is  proposed  to  titrate  the  copper  not 
precipitated  by  Parke's  method,  which  is  based  on  the 
decolorisation  of  an  ammoniacal  solution  of  copper  by 
potassium  cyanide.  10  or  5  grms.  of  the  sugar  to  be 
tested  are  made  up  to  100  c.c.  and  50  c.c.  of  Fehling 
solution  added.  The  mixed  liquid  is  boiled  for  exactly  two 
minutes,  then  removed  from  the  flame  and  50  c.c.  of  cold 
de-aerated  water  added.  The  whole  is  poured  into  a 
250  c.c.  flask,  cooled,  made  up  to  the  mark,  and  filtered. 
50  c.c.  are  heated  to  80°  or  90°  C,  and  40  c.c.  of  an 
ammoniacal  solution  added,  and  the  mixture  titrated  with  a 
quarter  normal  solution  of  potassium  cyanide  to  complete 
decolorisation.  From  the  calculated  amount  of  copper 
present,  the  amount  precipitated  by  the  sugar  is  found,  and 
from  Herzfeld's  table  the  amount  of  invert  sugar. 

The  ammoniacal  solution  is  made  by  adding  100  c.c.  of 
strong  ammonia  and  50  grms.  of  pure  ammonium  carbonate 
in  water  to  500  c.c. 

To  prepare  the  cyanide  solution,  100  grms.  of  commercially 
pure  potassium  cyanide  (98  per  cent.)  are  made  up  to  a 
litre  with  water.  This  normal  liquor  serves  to  prepare  the 
quarter  normal  liquor  used.  7  ■  867  grms.  of  freshly  prepared 
crystals  of  sulphate  of  copper  are  dissolved  to  500  c.c, 
ammoniacal  liquor  added  until  a  dark  blue  colour  persists, 
and  the  solution  is  then  made  up  to  a  litre.  50  c.c.  of  this 
solution  are  placed  in  a  capsule  and  the  cyanide  solution 
added.  When  a  violet  colour  is  observed,  the  end  of  the 
reaction  is  near.  The  number  of  c.c.  required  is  equal  to 
0  •  2  grm.  of  copper. — L.  J.  de  W. 

Pentosans;  Determination  of .     G.  S.  Fraps.      Amer. 

Chem.  J.  1901,  25,  [C],  501—508. 
On  distilling  vegetable  materials  with  dilute  hydrochloric 
acid,  for  the  determination  of  pentosans  by  the  phloroglucinol 
method,  the  distillate  may  contain,  besides  furfural,  fatty 
acids,  a  substance  which,  on  standing,  separates  as  a  black 
precipitate,  and  a  substance  or  substances  ("furaloid") 
which  can  be  destroyed  by  distilling  again.  The  three 
latter  bodies  may  all  appear  in  the  phloroglucide 
precipitate. 

All  the  materials  tested  contained  bodies  which  yielded 
"  furaloid,"  the  amount  of  the  latter  contained  in  the  crude 
furfural  in  the  distillate  varying  between  7  and  23  per  cent. 
The  bodies  which  yield  "furaloid"  are  hydrolysed  by 
boiling  with  1  ■  25  per  cent,  sulphuric  acid  and  are  destroyed 
on  subsequent  evaporation.  The  "furaloid"  is  not  formed 
by  the  action  of  dilute  hydrochloric  acid  on  pentose  sugars. 

— A.  S. 

Beer    Yeast  in   Pressed    Yeast;    Bau's   Method  for   the 

Detection  of .     A.  Langfurth.     Zeits.  offentl.  Chem. 

7,  198.  Chem.  t'eutr.  1901,  2,  [3],  236. 
The  author  states  that  Bau's  method  (see  this  Journal, 
1S9S,  937)  only  gives  perfectly  reliable  results  if  actual 
pure  culture  top  fermentation  yeast  be  used;  with 
commercial  yeasts,  wholly  false  results  are  obtained. 
Lindner  also  has  arrived  at  this  conclusion.  Bau's  method 
is  therefore  useless  as  a  means  of  determining  whether  beer 
ye:  St  is  present  in  a  sample  of  pressed  yeast. — A .  S. 
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i   Milk;    Approximate    Determination   nf 
.    J.  1".  Liverseege.     Analyst,  1901,  26,  151—152. 

Tm  reagent  used  is  pure  concentrated  sulphuric  aoid  con- 
taining -■■'>  CC  of  normal  ferric  chloride  solution  per 
0  c.e.  of  milk  are  placed  in  a  stoppered  25  cc, 
cylinder,  and  the  reagent  ail. led  1  cc  at  a  time.  The  larger 
tlie  proportion  of  formaldehyde  present,  the'  sooner  does  Die 
i  tint  appear,  ami  increases  up  to  a  c<  rtain  point  on  the 
addition  of  more  reagent.  By  comparing  the  tint  with  that 
produced  by  milks  containing  known  quantities  of  the  pre- 
servative, an  approximate  esttmatii  d  of  the  amount  present 
in  the  milk  muv  be  obtained. — W.  P.  S. 

Pre*  ■     i  Milk;   Detection  and   Determination  nf 
.     M.  W.  Blyth.     Analyst,  1901,  26,  148— 151. 

Tin.  follow  ing  method  is  put  forward  with  the  primary 
object  of  allowing  a  large  number  of  milk  samples  to  he 
tested  for  preservatives  without  waste  of  time  10  c.c.  of 
ea  ;h  milk  are  measured  into  clean  test-tubes,  and  at  the  same 
time  lo  e.c.  of  a  sterile  milk,  known  to  be  free  from  preser- 
vatives, are  also  placed  iu  a  tube.  To  each  tube  and  to  the 
control  tube.  L'  CC  of  very  strong,  slightly  alkaline  solution 
of  litmus  are  added.  If  any  of  them,  as  is  the  case  with  old 
milks,  are  not  of  the  same  bine  tint  as  the  control  tube, 
half  normal  soda  solution  is  added  until  the  correct  shade  is 
obtained.  The  tubes  are  then  plugged  with  cotton  wool 
and  heated  to  80  C.  in  a  water-bath  for  10  minutes.  After 
cooling,  each  t;;bc,  including  the  control,  is  inoculated  with 
0*5  cc  of  sour  milk  in  water  (0  5  c.c.  milk  to  100  c.c. 
water),  mixed,  and  allowed  to  stand  at  the  ordinary  tem- 
perature for  24  hours,  or  until  the  control  tube  is  white,  or 
nearlv  so.  Those  tubes  which  contain  preservatives  remain 
blue  or  pink,  whilst  the  tubes  containing  no  preservative 
become  white,  like  the  control  tube.  The  quantities  of 
preservative  which  may  be  detected  by  this  method  are 
0:005  per  cent,  of  borax  or  boric  acid,  0'O.i  per  cent,  of 
salicylic  acid,  and  0-0003  per  cent,  of  formaldehyde. 

The  method  may  be  applied  quantitatively  for  the  esti- 
mation of  preservatives  in  milk  by  using  control  tubes 
containing  known  amounts  of  the  preservatives. — W.  P.  S. 

Yeast  as  a  means  of  detecting  Communication  with  Sub- 
terranean    Waters.     P.    Miquel.     Comptes    Rend.   132 
1515.  ' 

i  ompkessi  D  yeast  (  10  to  40  kilos,  according  to  circum- 
stances) diffused  in  lo  to  20  times  its  volume  of  water,  is 
thrown  upon  absorbing  surfaces,  into  wells,  streams,  cess- 
pools, &c,  snspeeted  of  communicating  with  a  given  source 
of  water ;  and  the  water  of  this  source  is  periodically  tested, 
for  some  time  previously  and  subsequently,  by  adding 
Bample:  to  nutritive  fluids  containing  some  200'  grms.  of 
saccharose  to  the  litre.  If  yeast  be  present,  colonies 
develop,  and  as  a  rule  energetic  alcoholic  fermentation  has 
Bet  in  before  bacteria  have  invaded  the  liquid  to  any  dis- 
turbing extent.  The  author  has  thus  proved  communication 
between  waters  6  to  10  miles  apart,  and  has  found  that  the 
retains  its  vitality  after  traversing  more  than  60  miles 
of  aqueduct,  and  after  a  sojourn  in  the  earth  or  in  water- 
courses of  over  two  months. — I.  T.  D. 

Citral  and   other   Constituents   of  Essential  Oils ;    Neic 

H  agent    fur   the     Identification    of .       H.    Burgess 

J.  de  Pharm.  13,  [6],  283. 

Tin:  reagent,  which  consists  of  a  solution  of  10  grms.  of 
mercuric  sulphate  in  1,000  c.c.  of  85  per  .cut.  sulphuric 
acid,  gives  characteristic  colorations  with  various  con- 
stituent- of  essential  oils.  2  c.c.  of  the  substance  ondi  r 
examination  are  shaken  in  a  small  test  tube  with  6  c.c.  of 
the  reagent;  or  small  quantities  of  the  substance  and  the 
reagent  are  mixed  together  on  a  white  tile. 

The  following  reactions  have  been  observed  :  — 

Citral. — Bright     red    colour,     rapidly    developed    on 
shaking,  but  fugitive,  leaving  white  flakes  floating  in 
'  the  aqueous  layer. 

Citronellal. — Bright  yellow  colour,  fairly  persistent. 
Limonene. — Fugitive   pale    rose   colour,  changing  to 

white. 
Linali/I  acetate. — Permanent  violet  colour. 


Cinalool. — Immediate  deep  violet  colour. 
( 'argophyUene. — Yellowish  tint. 
l-'ngenol. — Slight  violet  coloration  on  standing, 
Terpineul.-  Flesh  colour  and  a  precipitate. 
Cassia  Oil. — Yellowish  compound  floating  on  the 
Cinnamon     Oil. — Brown    compound;     aqui 
coloured  light  violet  ;   the  whole,  after  sonic 
trnusfoimcd  into  a  solid  black  mass.— A    V 

Guncotton  and  Smokeless    Powder;    .Y,  «•    Method 

Estimation    of  Soluble    Xitrocellulosc   in    . 

Quinan.     J.  Amer.  Chem.  Soc.  23.  [•*],  258— 261. 
About  one  grui.   of  the  finely  divided  dry  .ample     t 
analysed    is    placed    in    an    aluminium    cup    1-9 
diameter  and  4^    in.  deep.      It   is   covered  and   w, 
with  50  c.c.   of  alcohol,   100  c.c.  of  ether  are  then  i 
and   the    mixture    is   stirred    for    several    minutes, 
removing   the  stirrer,  the    cup    is  light]} 
aluminium    lid,  and  is   then  placed   in  the  steel   cap    i 
centrifugal  machine,  which  is  gradually  got   up 
of    2,000    revolutions   per    minute,    the     total    cc 
force  at  the   position  occupied   by  the   cups  (which  b  tn 
horizontal     when     in     rapid     rotation)    is    about    4  H 
They  are   rotated  at  the  full  speed  for  10 — 12  minut.    . 
the  machine   is  then   gradually  stopped.     Bv  this   I 
whole  of  the  insoluble   matter  will  be  at  the  bot 
cup,  and  the  supernatant  solution  will  be  clear  ;  it  is   «r 
off  to  within  a  quarter  of  an   inch  of  the  bottom  (n  >c 
disturbing  the  sediment),  with  the  aid  of  a  vacuum  p   I 
Care  must  be   taken   that   the   solution  thus   v 
perfectly    clear.      About  10 — 15    c.c.    of   colloid  -> 
and  a  film  of  insoluble  matter  remain  at  the  bottom  tl 
cup  ;  these  are   stirred  up  well,  the   stirrer  is  rinsec 
ether-alcohol,  about  50 — 75  c.c.  of  fresh  ether-alcolc   c 
added  ;    the    mixture   is   again    treated  in   the  en 
apparatus   for   about   eight   minutes  ;    the   whole  w  n 
process  is  then  repeated  until  all  solul ' 
removed.     This  may  require  about  seven  or  eight  (   I 
samples  with  much  insoluble    matter   10  or  12  01 
washings,   but   as   the   extraction   proceeds,  tl 
rotation  may  be  somewhat  reduced.      After  extrae 
completed,  the  insoluble   matter  is  transferred 
crucible  with  the   usual  asbestos  pad,  dried  si 
weighed.      The    residue   may,    if    wished,  the    dric 
weighed  in  the  aluminium  cup,  but  theu  it  cannot  he  i  I 
The  whole  time  for  an   analysis,  exclusive  of  that  r.  ii 
for  drying,  is  from  one  to  two  hours,  the  average 
1}    hour.       The    results     are     satisfactory     both 
accuracy  and  rapidity.     The  centrifugal  apparut.e- 
sketched  and   minutely  described;    it  i9  provide 
arms,   so    that   two    tests    may   be    made    simultai 
Acetone-soluble    nitrocellulose   may  be  determined 
same  method.     Care   must,   of  course,  he  taken  tl 
solvents  employed  are   free  from   all   matter  DO 
100°  C.—W.  6.  M. 

XXIV.-SCIENTIFIC  &  TECHNICAL  N<E 

Light ;  Chemical  Action  of .     G.  Ciam 

P.  Silber.  Ber.  1901,  34,  [8],  1580  -  I 
The  authors  have  continued  their  work  com" 
15  years  ago  on  the  action  of  sunlight  on 
alcohol  in  tubes  or  sealed  flasks,  by  which  ti 
hydroquinone  and  aldehyde.  The  foil 
summarises  their  subsequent  results  : — 


Alco.io.ssnd      ,     SSSSSn. 
lornucAcid  m»i!ii«inir 

(Reducing  ASent).       {°^i) 


1.  Ethyl  alcohol 


Quinone 
Thymoquinone 
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Acetoptaeaone 

Benzoin 


Aldehyd 

quinone. 
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1 
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hydrobeoHtn     "' 
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— T.  A.  L. 

.holumincsccnce."     L.  Tscbugaeff.     Ber.  1901,  34 
[9],  1820—1825. 

iriboluminescence "  is  understood  the  property 
ad  I™  certain  crystalline  bodies  of  emitting  a  peculiar 

iv». m  light  when  nibbed  or  struck.  This  has 
.ti  known  to  be  the  case  with  sugar-candy,  uranium 

and  tartaric 'acid.     The  author  has  examined  510 

substances  by  grinding  in   a  glass    mortar  in    an 

cly  dark   room.     According  to    an  arbitrary   scale, 

bolnminescence  of  uranium  citrate  is  taken  as  the 

gree,  that  of  tartaric  acid  as  the  second,  and  that 
ionium  oxalate   as   the  third.     Out  of  400  organic 

examined,  121   were  found  to  possess  this  property, 

of  110  inorganic  substances  only  six  were  active, 
.lie  or  closed  ring  configuration  of  atoms  apparently 

■  this  phenomenon  and  certain  radicles  such  as  OH, 

ttiary  and  secondary  N  may  be  regarded  as 

s " ;    the  alkaloids  as  a  class   are  remarkably 

Die  majority  of  substances  were  of  the  second  and 

;    amongst   those    of   the    first    degree  were 

n  nitrate,  quinine  valerate,  cocaine  salicylate,   ciu- 

iine,    cumarin,     and    aniliDe    hydrochloride.       The 

of  the  light   varies   with  different  substances  ;    the 

me  generally  lasts  only  as  long  as  mechanical 

■  applied,  but  in  some  cases,  notably  acetanilide  and 
lillO   acid,    there    is  a  gradually  disappearing  after- 

In  the  case  of  optical   isomerides   a  curious    rule 
served,  that,  where  both  the  optical   antipodes  were 
'ibolutninescent  in  themselves,  the  racemic   mixture 
■tirely  lacked  this  property. — J.  F.  B. 

N  i   Physiological  Action  of  the  Radiation  from . 

ecquerel  and  P.  Curie.     Comptes  Rend.  132,    T221, 

291.  " 

i'|  ction   of    the   radiation   from    radium   on  the   skin, 

-•d  by  Walkoff  and  by  Giesel,  has  been  confirmed 

■  nil  Muie.  Curie,  and  by   Becquerel.     Preparations 

m,  carried  next  the  arm  or  in  the    waistcoat  pocket 

>ds  of  two  to  six  hours,  gave  rise  to   inflammation, 

-.  Wry    gradually,  but    lasting    mauy  days,   and 

after    treatment    and  recovery,   little     permanent 

The  intensity  of  the   physiological  action   depends 

ty   of  the   radium   and   the    duration   of   its 

ion.      When  handling  radium   and  its  compounds 

r  tips  become  hard  and   painful  :    the   pain   often 

long  after  the  inflammation  has  disappeared. 

—  J.  T.  D. 


I J  Magnetic  Analysis  of  the  Radiation  from  

•\t  the  Secondary  Radiation  e.rcited  by  it.      H.  Bec- 

■    Comptes  Send.  132,  [22],  128G— 1289. 
nation  from   a   narrow   strip  of   radium,  enclosed 
in    glass,    sometimes    directly)    in     a    block 

and  placed  in  and   parallel  to   a"  magnetic  field, 
ive.l   on   a   photographic    plate   placed   normally 

held ;  screens  of  lead  or  copper  could  be  placed 
i  the  radiating  substance   and  the  plate,  light  was 

l\v  an  aluminium  plate,  and  a  second  aluminium 
M  m  contact  witli  the  photographic  plate.  The  non- 
-■  as  well  as  the  slightly  deviable   radiation  passing 


aldehyde  and  In  >lro-  and  iso- 
hydrobenzom  and  iium 
(littlci. 

Aldehyde  nnd  liydrnanis.nn 
and  gum. 

Acetone  and  hydroquinonc. 

Quinbydrone  and  glycerose. 

i,  „      erytbrose. 

„  „       mannose. 

„        dulcitose. 

glyoosone. 

Hydroauinone    and    carbon 

dioxide. 


through  the  glass,  passed  directly  through  the  aluminium, 
and  gave  rise  to  no  secondary  radiation.  The  .leviable 
rays,  partly  absorbed,  passed  through  the  aluminium 
without  change  id' direction,  but  gave  ri-c,  at  both  surfaces, 
to  intense  secondary  radiation.  The  analysis  of  the 
secondary  rays  emitted  by  metallic  screens  1ms  not  given 
such  satisfactory  results,  but  pan  of  this  radiation  is 
certainly  deviable,  aud  the  secondary  radiation  is  capable 
of  giving  rise  in  turn  to  tertiary,  quaternary,  ccc,  radiation. 

—J.  T.  D. 

Radium.     P.  Bessou.     Eng.  and  Mining  J.  IOC  1, 
71,  [23],  726. 

At  the  works  of  the  "  Socictc  t  entrale  de  Produits  Chi- 
miques,"  1  ton  of  the  uranium  minerals,  which  form  the  raw 
material,  yields  about  J  oz.  of  radium,  with  an  expenditure 
of  about  6  tons  of  reagents,  and  50  tons  of  water  for 
washing  purposes.  The  author  considers  the  luminescence 
of  radium  does  not  arise  like  that  of  phosphorus  from 
oxidation,  but  is  due  to  a  continuous  emission  of  electrified 
particles.  It  is  stated  that  although  the  charge  carried  by 
these  particles  is  enormous,  yet  their  mass  is  so  small,  that 
the  loss  of  weight  of  the  radium  would  be  only  about  1  mgrm. 
in  100,000,000  years.— A.  S. 

"  Inorganic  Ferments " ;  Gold  Catalysis  of  Hydrogen 
Peroxide.  G.  Bredig  and  \V.  Beinders.  Zeits  physik. 
Ohem.  37,  323—341.  Chem.  Centr.  1901,2,  [2],  87. 
See  also  this  Journal,  1900,  1155,  and  1901,  376. 

Bv  subjecting  gold  to  the  action  of  the  electric  arc  under 
water,  the  authors  obtained  a  solution  of  colloidal  gold  (see 
this  Journal,  1899,  281).  The  disintegration  of  the  gold 
did  not  succeed  so  well  in  pure  water  as  in  faintly  alkaline 
solution,  and,  moreover,  neutral  or  acid  solutions  of  colloidal 
gold  did  not  cause  any  notable  decomposition  of  hydrogen 
peroxide.  The  experiments  as  to  the  influence  of  solutions 
of  colloidal  gold  on  the  decomposition  of  hydrogen 
peroxide  were,  therefore,  carried  out  with  alkaline  solutions. 
As  regards  the  influence  of  alkalinity  :  with  a  given  weight 
of  gold,  it  was  found  that  the  velocity  of  the  decomposition 
of  hydrogen  peroxide  by  colloidal  gold  is  accelerated  by 
increasing  quantities  of  alkali  up  to  a  maximum,  after 
which  further  additions  of  alkali  have  a  retarding  effect. 
In  faintly  alkaline  solution,  0-0003  mgrm.  of  gold  in  1  c.c. 
has  a  distinct  catalytic  action.  With  increasing  amounts 
of  colloidal  gold,  the  acceleration  of  velocity  of  the 
decomposition  of  hydrogen  peroxide  is  not  directly  pro- 
portional to  such  increase,  but  greater.  Potassium  chloride 
and  sodium  phosphate  retard  the  action  of  the  gold  slightly 
hut  distinctly.  Sodium  sulphide  and  potassium  cyanide 
have  a  strong  toxic  effect  on  the  catalytic  action  of 
colloidal  gold.  The  quantity  of  the  poison  which  has  a 
prejudicial  action  is  so  small  in  proportion  to  the  quantity 
of  gold  that  the  "toxic"  action  cannot  he  attributed  to  a 
chemical  alteration  of  the  gold.  The  catalytic  action  of  the 
gold  is  less  injuriously  affected  by  sotlium  thiosulphate  and 
sodium  sulphite,  whilst  it  is  accelerated  by  an  addition  of 
corrosive  sublimate.  This  latter  effect  is  due  to  the  fact 
that  the  mercuric  chloride  is  reduced  by  hydrogen  peroxide 
to  metallic  mercury,  which  is  probably  present  in  the 
colloidal  form  and  itself  acts  as  a  catalytic  agent,  causing 
decomposition  of  hydrogen  peroxide. — A.  S. 

Horon ;     Impurities     in     Commercial,    Amorphous    . 

N.  A.  Orlow.     Chem.-Zeit.  1901,  25,  [43],  465. 

In  1895  Moissan  found  that  a  sample  of  amorphous  boron, 
prepared  by  himself  by  the  commercial  method,  contained 
about  50  per  cent,  of  the  pure  element.  The  impurities 
consisted  of  the  hydride,  the  nitride,  boric  acid,  and  sodium 
and  iron  borides.  A  specimen  supplied  by  Merck  was 
found  by  the  author  to  contain  small  transparent  granules 
of  the  trioxide,  a  small  amount  of  iron,  and  about  9  per 
cent,  of  water.  The  latter  is  not  expelled  at  110°  C,  but 
only  at  a  much  higher  temperature.  The  water-content  was 
determined  by  heating  a  weighed  porlion  in  a  current  of  air 
in  the  usual  apparatus  employed  for  organic  combustions, 
the  temperature  being  kept  below  the  igniting  point  of 
boron. — E.  H.  T. 
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ii-  Secondary  Products  of  tht   Action  of 

■i  .     A.  Verucuil.     Cornptea   Rend. 

138,  10—1343. 

I'm:  author  has  isolated  from   the  products  of  the  renction 

sulphuric    acid  on  wood  charcoal,  iirst,  inellilie 

which  is   readily  separated  as  ammonium  salt,  and, 

ad,  oenxene-pentacarboxylic  acid,  which  is  isolated  by 

fractional  precipitation  of  the  remaining  liquor  by  baryta. 

The  latter  shows  a  yellowish-green  phosphorescence;  but 

this  is  due  to  impurity,  though  the  author  has  not  been  able 

to  isolate  the  substance  producing  it.  nor  to   restore  the 

■  ,ho-  •■   bv    additions   to   the    pure    acid.      The 

formula  of  the  acid  is  C  B  (CO,H)4.5  HsO. 

From  the  amorphous  precipitates  of  the  later  fractions, 
pyromeliiric  acid.   (\H;  (.(  (Ml),  .211 .0.  d;    it 

retain-  some  colouring  matter,  which  can  only  be  removed 
by  conversion  into  lead  salt  and  decomposition  of  the 
latter.  After  separating  this,  a  further  quantity  of  benzene- 
pentacarboxylic  acid  can  be  obtained. 

The  wood-charcoal  employed,  after  drying  at  130°  C, 
contained  carbon 87 '62,  hydrogen  'J  55,  oxygen  S-38,  ash 
1  -43.  The  attack  by  sulphuric  acid  of  wood  charcoal  heated 
to  whiteness  is  very  slow  ;  the  acid  is  not  discoloured,  the 
charcoal  does  not  disintegrate,  and  the  residue  gives  up 
hardly  anything  to  water. — J.  T.  D. 


,   and  certain    other 
Berthelot.     Comptes 


Gold    and    Silver ;     Alloi/s    of  — 

Substances  from  Egyptian  Tombs 

Rend.  132,    -'-'  •  1288— 1286. 
An  w  vses  of  a  number  of  small  fragments  of  metal,  chiefly 
thin  plates  t  r  leaves,  are  given  as  under  :— 




GoM. 

Silver. 

J 

92-J 

ro 

2 

14M 

71-52 

3 

BO'] 

20-3 

4 

W7 

20-9 

22-2 

6 

78-2 

2fl 

(1)  Beaten  leaf  or  foil,  from  tomb  of  Horus,  of  the 
13th  dynasty.  One  surface  pure  gold-colour,  the  other 
red  and  tarnished,  probably  from  contact  with  the  body. 

(2)  "  Silver,"'  from  a  packet  of  metallic  leaves,  from  a 
tomb  of  the  11th  or  12th  dynasty,  discovered  at  Bercheh. 

(3)  Yellow  "  Oold  "  from  the  same  packet. 

(4)  Red  "  Gold  "  from  the  same  packet. 

(5)  Yellow  "  Gold"  from  a  second  packet  from  the  same 
tomb. 

(6)  Dark  red  "  Gold  "  from  the  same  packet. 

The  specimens  of  gold,  though  differing  in  appearance, 
have  approximately  the  same  composition,  save  the  first 
one  ;  the>e  analyses  agree  with  these  of  former  specimens 
of  ancient  Egyptian  gold,  which  the  author  always  found 
to  contain  either  about  20  per  ceEt.  or  about  ~>  per  cent, 
of  silv.  r. 

The  author  adds  analyses  of  some  miscellaneous  objects 
from  the  same  source  : — 

(7 1   Solid    matter,  said   to  be  a   perfume:  a    brownish- 
yellow,  compact  resin,  having  all  the  properties  of  ordinary 
bony. 

( -  |  Two  whitish  round  balls,  about  22  mm.  in  diameter  : 
they  appeared  to  consist  of  powdered  glass,  with  a  little 
chalk  apparently  serving  as  cement. 

\  little  metallic  plate,  about  CO  x  G  x  O'GG  mm., 
covered  with  verdigris:  copper  87 '  7,  oxidised  crust  12 '3 
per  cent.,  with  a  trace  of  tin. 

(10)  Among  the  gold  from  Bercheh  were  three  small 
glass  rings,  of  circular  section,  the  external  diameter  being 
about  3  mm.,  and  the  internal  1'5  mm.  What  purpose 
these  served,  and  how  they  were  made,  are  matter  for 
conjecture. 

(11)  A  sample  of  Chaldean  metal  from  the  statue  of  the 
King  Rim-Sin,  about  2,200  B.C.:  copper  92-9,  oxidised 
crust  8-9,  hand  0-2  per  cent.— J.  T.  D. 


h. 


Zinc:  Its  Action  on  Plants.    L.  Laband.    Zeits.  Untei 
Nahr.  u.  Genussm.  1901,  4,  489 — 192. 

TnE  author  has  collected  together  the  literature  dt 
with  the  action  which  salts  of  zinc  have  on  plants 
absorbed  by  the  latter.  \l.  1'ieitag  ( Viertcljahree 
prakt.  I'harm.  19,  127)  found  that  all  plants  take  up 
without  actually  having  their  growth  destroyed,  bi 
later  (Jahresber.  Agric.  (hem.  26,  208)  come*  t. 
conclusion  that  zinc  does  injuriously  affect  vegetable  I' 
it  does  not  bring  about  its  destruction. 

C.  Krauch  (,Jour.  Landwirthschaft.  1S82.  30,  271)  - 
as  the    result    of  his   experiments,  that    plant- 
when  the  amount  of  ziue  in  the  nutrient  solutions  in  \ 
they  were  grown  exceeded  0- 1  mgrni.  per  litre. 

F.  Xobbe,  P.    Baesler,  and    H.Will   (Landi 
1883,  30,  381)  found  that  a  proportion  of   1  1000  pit 
zinc  caused  plants  to  fade  in  three 

A.  Baumaun  (Landw.  Vers. -Stat.  18S4.  31,  l)ascert 
that  plants  would  still  grow  in  solutions'containing  1  u 
of  zinc  per  litre,  and  that  the  poisonous  limit  lay  be! 
1  and  5  mgrms.  per  litre. 

According  to  the  observations  of  Risse  (Sachs-  "  Bi 
mentalphysiologie  "),  zinc  is  found  in  all  plai 
in  the  zinc-laden  soils  of  Altenberg,  near  Aachen,  1 
case  of  Thlaspi  alpestre  the  root  contained  0- 167,  the 
and  the  leaves  1'50  percent,  of  zinc  oxide,  i 
lated  on  the  dry  substance. — W.  P.  S. 

Potassium  Hydroxide ;  Absorption  of  ,  lm  Sill 

Kumpler.         Deutsche     Zucker-Ind.     1901, 
Through  Zeits.  angew.  Chem.  1901,  [24],  592—591! 

The   following  is  a  brief  summary  of  the    I 
author's  experiments  on  this  subject: — 

1.  Every  fertile  soil  contains  silicates  capable  of 
changing  their  sodium,  calcium,  or  magnesium  huh 
with  potassium  hydroxide  (or,  rice  versa,  thi 
hydroxides  with  these  bases)  when  brought  into  o 
with  the  corresponding  solutions.  The  power  of  p 
absorb  potassium  hydroxide  depends  on  tin 
such  silicates. 

2.  Silicates  of  this  nature  are:  the  acid-soluble  d 
silicates  of  aluminium  with  calcium,  sodium,  & 
clay    (bolus)  ;    cement   in    combination    with 
artificially  prepared  double  silicates.      ,Vs  it  has 
proved  that  there  is  a  considerable   amount  of  slumi 
these,  the  author  is  inclined  to  think   that   pare  c: 
silicate,  e.g.,  has  the  power  of  interchanging  part  of  it 
with   other  bases,    especially    potassium   hydl 
oxide  appears  to  be  capable  of  taking  the  pi  i 
in  these  silicates. 

3.  In  the  sugar  industry  such  silicates  may  be  preji 
by  yielding  their  potassium  or  sodium  to  the  juice  tli 
the  action  of  the  lime.     In  like  manner  the  d 
may  be  impaired  by  the  absorption  of  potassium  bydn 

4.  The  juice  may  be  freed  from   potassium  bydrox 
other  alkalis  by  suitable  treatment  w  ith  such  silicate-. 

5.  A  simple  admixture  of  the  silicate  with  the  join 
not  remove  the  whole  of  the  potassium  hydr> 
but  only  sufficient  to  establish  a  chemical  equilibrium, 
varies  in  each  case. 

G.  The  liquid  containing  the  potassium  hydroxide    I 
deprived  of  the  whole  of  that  alkali  (theoretically  at  '■ 
by    filtering   it     through   a   silicate    free    from   pot 
hydroxide: 

7.  All   silicates  of  this  nature  can  be  free-: 
interchangeable  alkalis  by  systematic  extraction  rritl 
tions   of   calcium   compounds,  and  thus   niadi 
absorbing  potassium  or  sodium  hydl 
may  be   deprived  of  their  magnesia,  &c.  I 
solutions  of  sodium  compounds. — C.  A.  M. 

Mercuric  Oxide  ;  Action  if ,  on  Aqueous 

Metallic  Sails.     A.  Mailhe.     Comptes  Ilend.  1901  , 
[21],  1273—1275. 

By   acting  on   aqueous   solutions    of   metalii 

mercuric  oxide,  the  author  obtained  results  quite  <1<  '■ 

from  those  given  by  Rose  in  i 


uu.] 
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Solution  acted  on. 


i 


I  omposition  of  Precipitate  obtai 


ZnCI,.  sZnt),  3II..O. 
Zl  d.sll.i). 
No  :h  liii'i, 

IU-  NO,),,  ZnO,  II  O. 

Hgi       Mil       7NiO,  l-  II  ,0. 

No  action. 

II-    SO  I     3Ni0.8H,0. 

HkCI,.  SCoO,    ll.'i. 

No  action. 

EIp(XO  )  ,,CoO,   IH.O. 
CuClj.SCuO,  HI  ,0. 

II:    III    ..    I    i|l>.     !H        I 

Scarcely  im\  ai 
Hg(NO,)fcCnO.  HI  0. 


— J.  S. 

imary  Alcohols;   O.n'lat/on  of ,  by  Contact. 

V.  Trillat.     Comptes  Kend.  1901,  132,  [20],  1227. 

j  a  preliminary  note  describing  tho   behaviour   of 

fattj    alcohols  when  exposed  to  the  action   of  an 

platinum  ripiral,  or  to  platinum  black.     All 

itty  alcohols  arc  oxidised  by  the   spiral.     The 

n  iv  he  limited  to  the  formation  of  the  corresponding 

lc.     Presence  of   water  assists    rather   than   hinders 

lition.     Porous  bodies   aod  platinum  black  tend  to 

nth  in  place  of  aldehydes.     At  least  with  the  lower 

he  series,  acetals  are  always  produced;  and 

>iMe. — F.  H.  L. 

\oh  ;  Action  cf  Calcium  (  'arbide  on .     1'. 

e.    Comptes  Kend.  1901,  132,  [20],  1221. 

0T5G    his  previous  researches   (this  Journal,  1900, 

e  author  has  investigated  the  action  of  calcium  car- 

ii  the  four  common  primary  alcohols— methyl,  ethyl, 

■h  I,  and  atnjl — at  a  temperature  of  about  500    C.    The 

-  were  very  similar  in  all  cases,  containing  hydrogen, 

i   per  cent.;  ethane,   9'6  to    1:3-8  per  cent.; 

0  to  91  percent.;  hydrocarbons  of  the  ethylene 

i  8-6  per  cent. ;  acetylene,  0  to  3-8  percent. ; 

ride,  4-5  to  8-6  percent. ;  and  carbon  dioxide, 

cent.     Except  in  the  ease  of  methyl  alcohol, 

ling  aldehyde  was  discovered  among  the  liquid 

l;    but  only  in   amounts   of   10  per  cent,   or   less, 

portions  of  30  or  50  per  cent.,   such  as  have 

■r  mad  by  Ipatieff  when  primary  alcohols   were   led 

empty  tubes  at  660°  to  750".     In  comparison  with 

I  'nut  existing  in  the  alcohol  examined,  the  hvdrogen 

1 1  ficient  in  the   liquid  products,  iu  excess  among  "the 

products.     It   would,  therefore,  appear   that   the 

rmed  from  the  alcohol  by  removal  of  hydrogen, 

n    which    is    assisted    by  the  presence  of   nascent 

- ,  the  latter  tending  to  combine  therewith  to  yield 

With  methyl   and   ethyl   alcohol,    the   ethylene 

perhaps  consist  of  ethylene  itself  only ;  with 

'     alcohol  they  are  principally  isobutylene  ;  with  amvl 

J  to  |   of   them  are   propylene,   the   rest   beiu;; 

ethylene  with  traces  of  butyiene. 

re  has  observed  the  formation   of    valeraldehyde 

-■  ml  alcohol  is  led  at  a  dull  red  heat  through  a  glass 

I  .be  either  empty  or  packed  with  broken  porcelain. 

— F.  H.  L. 

Action    in  the  case  of  Secondary   and    Tertiary 
V.    Trillat.      Comptes    Keud.    132,    [24], 

vapour,  mixed  with  air,  was  passed  over  a 

"in  spiral.     In  all  eases   the  heat  of   reaction 

to    maintain    the    spiral   at    the   requisite 

Dimethyl-,       methylethyl-,     diethyl-,      and 

carbinols  yielded  in  each  case  the  correspond- 

•  u   the   case    of    the   first   two,    abundantlv. 

>'•   and    aimethylethyl-carbinols     vielded    acetone 

maldehyde,  the  latter    arising  in  part  directly,  in 

.m  the  oxidation  cf  the  acetone,  the  possibility  of 

M  proved  by  direct  experiment  on  acetone. 

-J.  T.  D. 


amine:     .Yew    Base     derived     I'm,,,     Olucose.      L. 

M.i. |iiennc   an. I    Iv    I;  mix.      Mull.     So<5.    I  him.  25    1111 
591.  ' 

[|  .  i  ,  ( ',  II,  ,\i  i,.  is  prep  ired  bjj  reducing  glucosoxime 

in  a  10  percent,  aqueous  solution  with  3  i  odium 

amalgam,  ad. led  to  it  in   portions  of   50   grms.  at  a  time. 

n    1-5    kilos.of    amalgam   to    70  grms.  of   crystallised 

oxime  are  required. 

In  the  free  slat.'  glucamine  fornix  a  tvhite  ma-,,  hard  and 
crystalline,  which   melts  atabout  1^7    to   128    C,  and  then 

mences    t..  decompose.      It  is  very  soluble   iu   ■. 
soluble  sparingly  in  alcohol,  and  almost  in-  .  ther. 

An   aqueous   10  per  cent,  solution  i-   lev..  r..i  itorj 
-7'9.j,  without  multi-rotation.     Its  taste  i-  both  sweet  and 
tie.     It  presents  all  the  characters  of  a  strong  base, 
absorbs  carbon  dioxide,  and  neutralises  sulphuric  acid.   It  is 
i    mono-acid.       The    neutral    oxalate  is    the    onlj     .-alt    of 
mine  which  the  authors  have  succeeded  in  crystallising. 
I   i      solutions    are    levogyrate,    like    those    of  "the    base. 
Glucamine   displaces   ammonia   and    decomposes    metallic 
like  the  fixed  alkalis.     It   .Iocs  not  readily  combine 
with  hydrate-  of  zinc  and    aluminium,  but  gives  with  ferric 
hydrate,  a  red-brown  solution. 

Mercuric   chloride   forms    with   glucamine    an    insoluble 
metallic  derivative. — C.  T.  T. 


^elu  Boohs;* 

Researches    ox    Cellulose.      1895—1900.      By    C.   F 
Cuoss  and  E.  J.  Bevan.     Longmans,  Green,  and   Co., 
'.  Paternoster  Bow,  London  ;    also  of  Xew  York  and 
Bombay.     1901.     Price  6s. 

3vo  volume,  with  preface,  table  of  contents,  list  of  errata, 
and  subject-matter  filling  175  pages.  An  alphabetical  index 
of  subjects  ends  the  work.  The  subjects  treated  of  are  as 
follows,  and  iu  the  following  order: — I.  General  Chemistry 
of  the  typical  Cotton  Cellulose.  II.  Synthetical  Derivatives, 
Sulpho  -  carbonates,  and  Esters.  III.  Decompositions  of 
Cellulose  throwing  light  on  the  problem  of  Constitution. 
IV.  Cellulose  group,  including  Hemicelluloses  and  Tissue 
lituents  of  Fungi.  Y.  Fnrfuroids,  i.e..  Pentosans,  and 
Furfural  -  yielding  Constituents  generally.  VI.  Ligno- 
Celluloses.  VII.  Pectic  Group.  VIII.  Industrial  and 
Technical. 

I  he  Manufacture  of  Alum,  and  the  Sulphates  axd 
other  Salts  of  Alumina  and  Iron:  Their  Uses  and 
Applications  as  Mordants  in  Dyeing  and  Calico  Printing 
and  their  other  Applications  in  the  Arts,  Manufactures, 
Sanitary  Engineering,  Agriculture,  and  Horticulture.  By 
LucitsN  Geschwixd.  Translated  from  the  French  by 
(  has.  Salter.  Scott.  Greenwood,  and  Co.,  19,  Ludgate 
Hill,  London,  E.C.     1901.     Price  12s.  6d. 

This  work,  large  8vo,  is  divided  into  four  parts: — (l)  A 
Study  of  Iron,  Aluminium,  and  their  Compounds.  (2) 
Manufacture^  of  the  Sulphates  of  Aluminium  and  Iron. 
(3)  Applications  of  the  Sulphates  of  Aluminium  and  Iron; 
and  (4)  The  Analysis  of  the  Iron  and  Aluminium  Com- 
pounds. The  subject  of  the  uses  of  the  aluminium  and 
iron  sulphates,  also  receives  full  attention.  The  text  is 
illustrated  with  195  engravings,  fills  375  pages,  and  is 
supplied  with  a  table  of  contents  and  au  alphabetical  index. 
As  stated  in  the  preface,  "the  work  is  designed  to  meet  the 
requirements  of  chemical  manufacturers,  chemical  engineers, 
works  managers,  and  others  engaged  in  the  various  chemical 
industries  producing  or  using  alum,  aluminium  sulphate, 
the  sulphates  of  iron,  &c 

Pafebmakeks'  Pocket  Book.  Specially  compiled  for 
Paper  Mill  Operatives,  Engineers,  Chemists,  and  Office 
( Uncials.  By  James  Beterldge.  Wood  Pulp,  Ltd., 
10,  Godliman  Street,  London,  E.C.     1901.     Price  10s. 

Small  volume,  pocket-book  size,  gilt  edged,  containiuf 
preface,  table  of  contents,  154  pages  of  text,  and  an 
alphabetical  index.  The  subject-matter  is  divided  into 
chapters  with  numerous  tables,  formulae,  &c.  I.  Tables  of 
Weights  and  Measures,  &c.  II.  Formula:  for  Calculating 
tie  Amount  of  Steam  for  Heating  Liquids ;  for  Hot  Bleaching  j 
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tor  Digesting  Esparto,   Straw.  &o.s  for  »***"»§  *£* 

.  £      ...   and    Sulphite   Process)!   for    l'rying    lulP 

,1  Paper  on   the  Machine,      raryan  Evaporator   rnato. 
Reco> err.     III.  Chemical  Treatment  of  Rags ;  Jute ; 
rto    Straw,  &c    IV.  Coloured  Papers.    Dyeing  Paper 
Pulp       Dyes,   Mordants,  &c.      V.    General    Paper    Mill 
Jyses,  and  Methods.     VL  General  Tables,  and  Conipo- 
nemicala  used  in  Paper  Making,  &c   \  "Speeds, 
iper  Mill  Machinery.     Bag-,  Strai  -.  ami  Esparto- 
Boiler--  Soda  Wood-pulp  Digestors;  Sulphite  pulp  Digesters. 
Kollergangs,     Pochers,     Befiners,    &c.      Steam   Engtnes, 
Back-water  Pumps  StnffPnmps,  Vacuum  Pumps,  &c.    Koll 
Calender. 

Handbook   oh   Petroleum.    For  Inspectors   under  the 
Petroleum  Acts   and  for  those   eDgaged   in  the  Storage, 
Transport,  Distribution,  and  Industrial  Use  ot  Petroleum 
and  its  Products  and  Calcium  Carbide  ;  with  suggestions 
on  the  C  .nstruction  and  Use  of  Mineral  Oil  Lamps.     By 
Captain  J.  H.  Tbomsos,  His  Majesty's  Chief  Inspector 
of  Explosives,   and   Boverton   Redwood,  Adviser  on 
Petroleum   to  the  Home  Office,  &c.     Chas.  Grimu  and 
Co.,  Ltd .,  Exeter  Street,  Strand,  London.     1901.     Price 
8s.  6,1. 
Svo  volume,  with  preface,  table  of  contents,  2SS  pages  of 
•uhiect-matter,     illustrated    with   18  engravings,    and  two 
platen    and  the  alphabetical  index.    The  treatment  of  the 
subject  mavbe   gathered  from  the  following  headings:— 
I    Definition   of  "Petroleum."     II.    Sources    of    Supply. 
Ill    Production,   Refining.  &c.     IV.  Commercial  Products 
of  Petroleum,  Shale-Oil,  and  Coal-Tar.     V.  "  Flash-I  oint 
and  "  Fire-test."     VI.  Testing,  Flash-Point,  Fire-test,  &c. 
VII    Legislation  relating  to  Petroleum  (Historical).      \  111. 
Existing   Legislation   relating  to   Petroleum.     IX.  Precau- 
tions necessary   for  Petroleum.     X.  Petroleum  On  Lamps. 
XI    Carbide  of  Calcium  and  Acetylene.     Appendix  111.  is 
devoted  to  a  series  of  "  Directions  for  Drawing  the  Sample 
and  preparing  it  for  testing  in  Tropical  Climates     &c.   and 
Appendix  XIII.,  to  a  "  Suggested  Model  Code  of  Harbour 
Byelawe  for  Carbide  of  Calcium." 

Mamofaotubb  of  Padjt.     A  practical  Handbook  for  Paint 
Manufacturers,  Merchants,  and  Painters.     By  J.  Crock- 
bhabk  Smitu,  B.Sc.     Scott,  Greenwood,   and  Co.,  19,    j 
Ludgatc  Hill,  London,  E.C.     1901.     Price  7*.  6rf. 
8vo  volume,   containing  preface,  table  of  contents,  list  of 
Ulustratious,  Gl  in  number,  196  pages  of  subject- matter,  and 
the  alphabetical   index.     The  work    is    divided   into   three 
parts   these  beiDg  again  subdivided,  as  follows  :— I.  DO  rre- 
paration  of  Raw  Material,    (ii.)  Storing  of  Raw  Material. 
(iii  )   Testing  and  Valuation  of  Raw  Material.     (iv.)  Plant 
and  Machinery.     II.  (v.)  Grinding  of  White  Lead,     (vi.) 
( If  White  Zinc,     (vii.)  Of  other  White  Pigments,     (vut.) 
i  u    (  Hide   Paints,     (ix.)  Of  Earth  or  Staining  Colours. 
(x.)  Of  Black  Paints,    (xi.)  Of  Chemical  Colours— 1  allows, 
Bines,    Greens,    Beds,  and  Lakes,     (xvi.)  Of  Colours  in 
Water.    (  xvii.)  Of  Colour  in  Turpentine.    III.  (xvm.)  lne 
Uses  of  Paint,     (xix.)  Testing  and  Matching  Paints,  &c. 

Blowpipe    Analysis.     By    J-    L-ambaubk.     Authorised 

English   edition  by   James   Taylor,   B.Sc  ,    A.K.b.M. 

Macmillan    and    Co.,    Ltd.,   London.      The    Macmillan 

Company,  New  York.     1901.     Price  4s.  6,f. 

Treatise  on  blowpipe  analysis  of  small  8vo  size.    Contains 

168  paees  of  subject-matter  and  an  alphabetical  index,  and 

is  guppfied  with  numerous   tables.     The   text  is  illustrated 

with  18  woodcuts. 


The  new  methods  of  producing  heating  gases,  and  t 
combustion  with   "  Linde  "   air,  methods   which  h; 
theoretically  developed  by  Hempel,  are  to  be   iuvestigi 
experimentally    with    a    view   to    their   practical   use. 
production  of" generator  gases  by  means  of"  Linde  "»ir  ■ 
lieatinc  or  power  purposes  is  the  principal  part  of  the  ta 


Craar  Import* 


prtjes. 


Generator  Gases  Produced  by  Means  of 
"  Linde"  Ant. 


Foreign  Office  Annual  Series,  Ifo.  2671. 
The  "  Yercin  ziir  Befbrderung  des  Gewerbefieisses i "  in 
Berlin  has  offered  a  prize  of  150/.  (3,000  marks)   and  the 
ledal  lor  the  best  work  on  the  results  ot  experi- 
ments  with    generator   gases,   produced    by   concentrated 
Linde"  air).     Tho  work  must  be  given  m  by 
i  ■  i.  1901. 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

([From  the  Board  of  Trade  Journal.) 

Prance. 
Cotton  Coaled  with  Nitro-Cellulose. 
A  circular,  dated  the  26th  June  last,  notifies  that  co  i 
tissues   coated   with  a   preparation   the   basis  of  whic  » 
nitro-cellulose,  and  used  chiefly  for  carnage  makers'  wi  , 
bookbinding,  morocco  dressing,  and  for  covering  fornii  . 
the    said    tissues    being    known    as    "pegamoid    til-:" 
"  keratrol,"  "  coirioide,"  "  Victoria  leather,"  "  pat 
&c,  are  not  to  be  dutiable  as  waxed  cloth,  but  as 
of  cotton,  plain,  dyed,  according  to  class,"  under 
of  the  Tariff. 

Germany. 
Customs  Decisions. 

Metal  Cement,  consisting  usually  of  square  tabV 
of  a  mixture  of  sulphur  and   sand  melted  togetl 
sulphur  and  some  other  duty-free  mineral  si 
for   fixing  iron  railings,  gratings,  &c.  into   stone,  is  t 
admitted  free    of  duty  under  "No.   5  m   of   the 
"  sulohur  preparations  not  specially  mentioned. ' 

Japanese  Ware  made  of  Antimony.— Caps,  tab 
trays  &c,  made  of  a  composition  of  zinc  or  Ii 
antimony,  intended  as  imitations  of  gold  and  silv. 
and  silver-plated  in  parts,  are  to  pay  duty  as  silvi 
.roods  of  base  metal  under  20b  2  of  the  Tariff  at  tl 
175  marks  per  100  kilos.  (4/.  8s.  lid.  per  cwt.). 

Mangrove  Bark.— The  bark  of  the  mangrove  tree,  1  j 
a  substance  used  in  tanning,  is  to  be  classed  under 
I    of  the  Customs  Tariff,  and  admitted  duty  free  whei 
J    from  countries  entitled  to  most-favoured-nation  treatm. 

Barbados. 
Opium  Regulations. 
The  "  Trade  Act  Amendment  Act,   1900,"  proM 
such  limited  quantity  as  may  be  fixed  from  tune  I 
the  Governor  in  Executive  Committee,  of  opium,  ffi 
opium,  cannabis  Indica,  and  its  extracts  and  pr. 
thereof,    may    be    imported    by  chemists,  druggists 
I    registered  medical  practitioners  dispensing  their  own 
1    cines,  "  at  the   current  ad  valorem   rate  of  duty. 
&c,  so  imported  must  be   kept  by  chemists,  *C.,  01 
business  premises,  to  be  used  iu  the  preparation  of  med 
!    only,  and  must  be  accounted  for  to  the  satisfaction  < 
Comptroller. 

United  Siates. 
Customs  Decisions. 
Gold   Powder.  —  So-called  gold    powder  . 
gold,  silver,  and  copper,  used  in   a  solution  of  ge  at 
water,  is  dutiable,  as  a  pigment,  at   the  rate  of  Jo  pel 
ad  valorem,  under  paragraph  58  of  the  Tariff. 

Sheep  Dip  of  Soluble  Creosole.-A  chemical 
and  medicinal  preparation,  composed  of  crcoi 
an   alkali,  described   variously    as   "  sheep   dip, 
creosote,"  4c,  and  chiefly  used  in  bathing  sheep  ■- 
parasites,  and  to  prevent  and  cure  scab  and  fool ro< 
to  be  dutiable  at  the  rate  of  20  per  cent,  ad  valorem, 
paragraph  15  of  the  Tariff.  .    , 

Ochre  or   Ochre   Earth  eonlatumg  ^ad.-va 
ochre  earth  containing  lead  is  dutiable  at  the  rate  ot 
cent,  ad  valorem  as  a  colour,  under  paragraph  Si 

^Gdycen,,  in  Iron  Drums.-Thc  usual  cove. 
subject  to  a  specific   rate   of  duty  are  perfect,)  tl 
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duiiuble  by  some  express  provision  of  law.  Iron 
l  lire,  and  long  have  been,  the  usual  and  necessary 
ings  of  crude  glycerin,  and  are  therefore  entitled 
entrj  as  such,  crude  glycerin  being  dutiable  at  the 
if  i   .,  nt   per   lb,   and  refined   glycerin   at   3  cents 

Netherlands. 

Admission  of  Crystallised  Arctic  Acid  for  Butler  and 
(  Vk  ( se  Factoritt. 

Hitch   Royal  Decree,    dated    the    5th  ultimo,  provides 

.1   acetic   aeid  for  use   in   butter   and  cheese 

0   I"'   exempt,  subjeet  to  certain  restrictions, 

|  i vntent    of    Custom    Duties    on    importation   into 

Russia. 

rt  Duti/  on  Burned  Magnesite  and  Magnesite  Brici. 

order  of   the    Imperial    Council,    published   in    the 

Q •  Bulletin  des  Lois"   of  the  22nd  June/5th  July, 

.-that  burned  magnesite  and  magnesite   brick  shall 

Customs  duty  on  importation  into  Russia  at 

•  cop.  per  poud  (1  lf</.  per  cwt.). 

Greece. 
Importation  of  Indigo. 

k  Royal  Decree,  dated  the  1st,' 14th  June  last, 
-  the  prohibition  against  the  importation  of  indigo 
ce,  provided   that   it   is   shipped  from  ports  from 

importation  of  merchandise  is  not  forbidden. 

OFFICIAL  NOTICES. 

Carriage  of  Carbolic  Acid. 

Marine  l)ept.,  Bd.  of  Trade,  Aug.,  1901. 

l|  attention  of  the  Board  of  Trade  has  been  called  to 
ort  of  a  Court  of  Inquiry  recently  held  into  the 
tances  attending  a  casualty  to  the  British  ship 
ligan,"  in  which  three  seamen  lost  their  lives  while 
curing  to  secure  some  casks  of  carbolic  aeid  which 
rken  adrift,  and  been  stove  in.     The   Court  were  of 

that  their  death  was  due  to  absoiption  of  carbolic 
■ough  the  skiu,  and  found  that  the  barrels  contain- 

acid,  being  what  is  known  in  the  trade  as  secoud- 
irrels,  were  not  up  to  the  usual  standard,  and  that, 
towed  properly  and  in  the  usual  manner,  they  were 
tficiently  secured  from  shifting  by  being  tomnied 
from   the   upper   deck.     The   Court  considered  that 

care  should  be  taken  in   connection  with  this  acid  ; 

'  casks  in  which  it  is  shipped  should  be  thoroughly 
ind  fitted  to  withstand  the  risk  of  bad  weather  ;  that 
"tild  be  taken  as  to  the  manner  and  place  of  stowage, 
I   in  the  event  of  bad  weather  the  danger  ami  risk 

minimised,  and  that  all  those  who  are  called  upon 
li  cargo  should  be  made  aware  of  the  special 

incurred  by  absorption  of  the  acid  through  the  skin. 


1.— GENERAL. 

ii  m.  Instrlction  and  Chemical   Industries  in 
Germany. 

f.  B.  Rose,  H.B.M.  Consul,  Stuttgart.     Foreign 

Ojpce  Miscellaneous  Scries,  No.  561. 

first  portion  of  this  report  deals  with  the  whole 
and  history  of  German  chemical  instruction,  and  the 
union  gives  some  account  of  the  several  important 
potassium  salts  for  artificial  manures,  common 
Ipminc  acid,  saltpetre,  beet  sugar,  starch  sugar,  artifi- 
selening  substances,  aniline  dyes,  alizarin  and  indigo, 
■  s,  Cellulose,  synthetic  phenol,  carbide  of  calcium, 
d  carbon  dioxide.  Tables  are  given  of  the  impoit 
sport  of  the  products  of  the  principal  chemical 
Iso  of  raw  materials,  and  of  pigments  and  glue, 
lable  is  added  of  the  capital  and  dividends  of  seme  of 
?er  German  chemical  works. 


The  Consul  (jives  the  history  of  the  foundation  of  the 
German  universities,  which  commenced  to  devote  attention 
to  chemical  technology  about  the  middle  of  the  17th  century, 
rhe  advance  in  industries  soon  rendered  the  establishment 
of  special  technical  schools  necessary.  At  first  polytechnic 
schools,  and  then  technical  high  schools,  were  founded  in 
the  19th  century.  The  University  of  GiHtingen  introduced 
the  first  regular  lectures  on  technical  chemistry  and  tech- 
nology, and  it  was  here  that  the  first  German  manual 
of  technology  was  written.  The  circumstance  that  the 
technical  high  schools  are  mostly  situated  in  the  capitals  of 
the  German  States,  and  arc  thus  brought  into  immediate 
contact  with  the  respective  Governments,  has  without  doubt 
greatly  assisted  in  their  rapid  development.  The  courses 
of  lectures  and  laboratory  work  in  the  I  Fniversities  of  Berlin 
and  Heidelberg,  Darmstadt,  Karlsruhe,  and  Stuttgart  are  set 
forth  in  detail.  Subjects  for  examination  for  various 
degrees  in  chemistry,  cost  to  students,  as  well  as  informa- 
tion as  to  number  of  professors  and  assistants,  and 
expenditure  at  the  various  schools,  are  given. 

i  airing  the  last  1 7  years  the  students  at  technical  high 
schools  have  increased  206  per  cent.,  those  at  the  universities 
only  12  per  cent.  Of  15,838  students  at  Prussian  univer- 
sities in  1899,  18  per  cent.;  and  of  5,115  students  at  Prussian 
technical  high  schools,  13  per  cent,  were  foreigners,  of 
which  a  comparatively  small  number  were  Englishmen. 
In  1899  the  total  expenditure  of  technical  high  schools  was 
117,315/.,  of  which  the  State  provided  65,350/.,  which 
corresponds  to  an  expenditure  per  student  of  23/.  provided 
by  himself,  and  12/.  provided  by  the  State.  According  to 
Prof.  Fischer,  Germany  possessed  in  the  year  1897,  4,000 
thoroughly  trained  chemists  who  had  passed  through  the 
full  courses  of  the  universities  or  technical  high  schools. 
The  number  for  the  present  year  may  be  estimated  at  4,500. 
This  estimate  applies  to  chemists  residing  in  Germany ;  it 
does  not  include  German  chemists  in  foreign  countries — 
nunihering,  probably,  from  700  to  1,000 — nor  professors, 
lecturers,  and  assistants  at  universities  and  technical 
schools,  and  private  chemists. 

Instruction  in  inorganic  and  technical  chemistry  is  better 
at  the  technical  high  schools  (ban  at  the  universities  ;  for 
organic  chemical  industries  of  all  descriptions,  however, 
the  preference  must  be  given  to  the  university  chemist, 
whose  knowledge  of  pure  chemistry,  especially  organic,  is 
much  more  extensive  and  profound.  Dr.  Rose  remarks  : 
"  I  have  been,  above  all  things,  most  favourably  impressed 
by  the  signal  capacity  of  the  German  student  of  chemistry 
for  independent  chemical  research  work,  and  it  is  beyond 
doubt  that  to  it  the  great  advance  of  German  technical 
science  and  industry  is  due."  At  the  outset  the  re- 
search work  was  principally  devoted  to  minerals  and 
inorganic  substances,  but  in  1838  came  the  first  organic 
synthesis  by  YVohler,  the  pioneer  of  the  uninterrupted  series 
of  triumphs  achieved  by  Germany  in  organic  chemistry ; 
then  the  discoveries  of  Runge,  Hoffmann,  and  Perkin,  in 
aniline  dyes  ;  and  finally,  in  1865,  the  famous  benzol  ring 
theory  of  Kekule.  From  this  time  the  German  chemical 
industries  have  advanced  irresistibly,  in  spite  of  many  grave 
internal  crises,  until  they  have  attained  at  the  present  day 
the  foremost  place  in  the  world.  Expressed  in  figures, 
the  importance  of  the  German  chemical  industries  at  the 
present  day  is  best  shown  by  the  fact  that  in  1897  the  total 
annual  production  amounted  to  47,391,132/.  Dr.  Rose 
devotes  some  30  pages  of  his  report  to  tables  and  comments 
on  the  production,  values,  imports,  and  exports  of  various 
chemicals,  comparing  the  same  over  various  periods  of  time, 
showing  the  enormous  increase  in  exports  and  decrease  in 
imports.  The  production  of  potash  from  potassium  chloride, 
which,  compared  with  other  kinds  of  potash,  had  greatly 
increased  since  1S75,  has  now  probably  reached  its  highest 
point,  owing  to  the  electrolytic  process,  by  means  of  which 
chlorine  and  caustic  potash  are  now  made  directly  from 
potassium  chloride.  This  was  clearly  shown  in  1898,  when 
600  tons  less  potash  were  manufactured  from  potassium 
chloride  than  in  1897.  The  manufacture  of  bromine  from 
the  mother  liquor  of  the  potassium  chloride  process  was 
commenced  about  1873.  The  progress  made  is  shown  by 
the  following  figures  : — In  1873  the  production  was  20  tons  ; 
in  1890  the  value  of  the  excess  of  export  over  import  of 
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bromine  and  bromine  salts  was   50,000/.  ;  in  1891  the  pro- 
tODS,  valued  at  55,000/.;  in  IS'.>8  the  excess 
import  of  bromine  wa*  95  tons,  of  bromine 
.   i  lined  »t  B0.850/.     Concurrently  with  this 
.      in    the   production   of   bromine  and    its  salts   in 
the   production   in   America  has  declined.     In 
:  :    tons  of  bromine  sails,  in    1 8 l.l 7  about  221 
-  about  207  tons. 
The  production  of  soda  was   100,500  tons  in   1882,  of 
which  44.000  tons  were   ammonia    soda.      In  190H  the   pro- 
duction was  850,000  tons,  of  which  only  80,000  ton6  were 
Leblanc  soda. 

The  production  of  sulphuric  acid  from  the  home  pro- 
duction of  iron  pyrites,  -Vc.  and  the  imports  from  abroad 
for  1897  naa  B  15,582  tons.  Of  the  large  quantities  of  acid 
manufactured,  only  about  25,000  tons  arc  annually  exported, 
the  rest  being  consumed  iu  Germany  for  various  purposes. 
Fuming  sulphur  id  principally   lo    the  aniline 

dye  works,  was   value!   at  16,249/.  for  3,963  tons   in   1890, 
and  82,075/.  for  14,000  tons 

i,  3,175,852  tons  of  beel  were  treated  in  327 
work-,  yielding  ■a«  sugar,  the  percentage  of 

SUg„,  5  8-53;  whilst  in  1899,  12,810,738  tons 

of  beet  M>re  treated  in  400  works,  yielding  1,664,677  tons 
of  raw  sugar,  a  percentage  of  l.'l-oo  of  sugar  yielded.     The 
advance  in  the  percentage  yield  of  sugar  is  one  of  great 
•  influence  of  improved  chemical 

methods. 

It  i-  not  possible  to  ascertain  the  value  of  the  aniline  dye- 
stutN  annually  used  in  Germany,  but  the  progress  of  the 
industry  may  he  gauged  from  the  value  of  the  excess  of  the 
cxpoit  over  the  import  :  — 


Year. 


Aniline  Oil 
and  Salts. 


Aniline  and 
other  Dyes. 


Alizarins. 


Tons. 

Ton.,. 

Tons. 

1 

■5 

84S 

1,610 

3,781 

1835 

3,271 

4,-213 

1.145 

3.  HI 

6,695 

7.SW 

The  value  of  the  excess  of  the  export  over  the  import  for 
1890  was:— 

L 

Aniline  oil  and  salts 311.150 

and  other  dyes 1,731  ,?00 

Alizarin 631. ton 

Total 2,70 1,750 


For  189S  the  total  value  of  the  manufacture  of  organic 
dyes  in  Germany  was  estimated  at  6,000,000/.,  whilst  the 
excess  of  e\p<>rt  over  the  import  was  -1,891,100/. 

The  approximate  values  created  by  the  German  dyestuffs 
industry  were,  in  1874,  1,200,000/.  j  in  1898,  0,000,000/. 
In  eonsidering  these  values,  the  fact  must  be  taken  into 
account  that  prices  have  declined  more  than  one-half. 

The  discovery  of  a  practical  process  of  preparing  artificial 
indigo  has  now  taken  place,  and  Germany  instead  of  im- 
parling has  begun  to  export  it.  This  is  the  result  of  the 
work  of  many  years  by  many  German  chemists: — Von 
Bacyer,  1880-82;  Meyer,  1833;  Heumann,  1890-911; 
further,  Heymann  and  Knietsch.  The  German  military 
authorities  are  now  making  experiments  with  artificial 
indigo  for  the  uniforms  of  the  German  army,  in  which 
dark-blue  greatly  predominates.  Should  these  prove 
successful,  a  further  blow  will  have  been  dealt  to  the  Indian 
indigo  industry. 

There  are  at  present  57  large  dyeworks  in  Germany, 
employing  20,000  workmen,  and  over  500  academically 
trained  chemist-.  A  further  triumph  of  organic  chemical 
research  work  has  been  the  discovery  and  manufacture  of 
artificial  perfume-.     They  arc  at  present   manufactured  on 

umption  and  export  are  not 

available.      Pharmaceutical    products,   the   results   of 

li   work   by  German    chemists,  have   created 

important  values  ;    for  example,  chloral,  chloral    hydrate, 


chloroform,  acetanilide,  antipyrin,  and  sulphonal.  Germ 
produces  about  70  per  cent,  of  the  world's  total  quia 
of  which  she  exported  about  65  per  cent.  In  1898,  3, 
tons  of  quinine  bark,  worth  112,000/.  were  imported, 
197  tons  of  quinine  valued  at  325,550/.  were  exported. 

In    the    dynamite,    smokeless    powders,   and    enpln 
industries  great  advances  have  been   made.     In  It 
works   in    Germany  were  engaged  iu   the   niuiiufacturi 
guncotton  ;    the   production   then  was  573  tons,   .  , 
1118,825/.       The   export   of  explosives,    &e.    in    It 
8,997    tons,   valued   at    908,250/.     The   Consul   ak 
statistics  of  the  cellulose,  soluble  glass,  ultramarine,  sn  • 
acid,  glycerin,  margarine,  matches,  oxalic  acid,  salicylic  I  , 
and  paraffin  industries,  with  tables  showing  values,  imp  i 
and   experts   of   the    principal     chemical   pro 
synthetic  production  of  phenol  from  benzol  is  noted. 
high  price  for  phenol  caused  by  the  llritish  prohibition   I 
the    low    price   of    benzol    were  instrumental   iu  givio)  i 
impetus  to  the  endeavours  of  German  chemists  to 
a  cheap  working  method  of  preparing  phenol  syntheti 
from  benzol,  and   thus   rendering   Germany  indepei 
the  import  from  the  United  Kingdom. 

In  the   incandescent   mantle,   calcium  carbide,  an  i 
pressed  gas  industries,  Germany  also  takes  the  lead. 

Dr.  Hose,  in   conclusion,    remarks    that    there  are    t 
branches  of  humau  industry  for  the  successful  pre 
of  which  chemical  scieuce  iu  some  form  or  other  is  a<  if 
paramoun  timportance.     If    the    bearing  of   this  i 
fact   were  adequately  appreciated,  it  would  be  realii 
those  countries  which   possess  the  greatest  number  of,  i 
the   best   trained   chemists   will,  if   the   further  ni 
conditions   are  given,  in  course  of  time  become  thi 
and  most  powerful.     Having  attaiued  the   higl 
in  the  world  iu  chemical  industries,  Germany  is  not 
her  efforts.     On  the  contrary,  it  is  universally  re 
that  the  efforts  made   hitherto  must  be  increased,  and    CI 
carefully  and  judiciously  applied,  if  the  German  • 
industries  are  to  maintain  and  strengthen  their  po 
the  future.— C.  T.  T. 

German  Patents  ix  1900. 
Foreign  Office  Annual  Series,  AV  2671. 

The  annual  report  of  the  Imperial  Patent   I 
that  the   number  of  applications  for  patents  in   I 
21,925,  being   1,000  more  than  in  the  previous  yeai  I 
these   8,784  patents  were  granted,  3,244  of  this  n 
foreigners.     Since  the  enactment  of  the  Patent  Law  (!  ' 
285,372  applications  have  been  made,  and  117,97" 
have  been  granted. 

The  total  income  of  the  office  accruing  from 
ments,  prolongations,  and   annual    payments,  amount   I 
5,016,282  marks  (245,896/.),  of  which  1 16,055/.  come    1> 
the  working   expenses   of  the  office,   leaving  a  balai    I 
129,841/. 

Chemical  Imposts  op  Genoa. 

Foreign  Office  Annual  Series,  JVo  2681. 

The  principal  imports  as  received  from  different  coi  • 
are  as  follows  :  — 


Articles. 


Copper  and  brass  (raw  i . . 


United  Kimnlom  .. 

<  iii-iimny 

i  nher  countries — 


DyestulTs France  .. 

3  United  Kingdom  . 


China  clay,  chalk,  and  lime 


Spain 

Tut  key 

North  America 

Central  America 

British  Possessions  main 

r  ij  i,-i  countries 

Belgium 



Germany 

I  nited  Kiinnlom j 

Holland 


1901.] 
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Articles. 

From 

Quantity. 

day.    chalk,    and 
— eont. 

Tons. 
2.0S7 

29,340 

1.511 

to 

i  »nd caustic  soda... 

LOS 

101 

133 
83 

97 

i; 

62 

United  Kingdom 

British  Possessions  iu  Asia 
North  America 

5,464 

1» 
3,131 

5  311 

312 

Germany 

1,107 

136 

6  117 

British  Possessions  in  Asia 

3,(107 

2 
11 

43 

354 
147 

809 

n\  i  (phosphates)  ,1c. 
I  k1  cocoa-nut  oils... 

131 

British  Possessions  in  Asia 

977 
145 
329 
138 
6,111 

214 

1.417 
1,028 

1,810 

6,107 

2,094 

712 

British  Possessions  in  Asia 

1,464 
878 

i  owmercial  MrsEUM  at  Sax  Francisco,  Cal. 
Foreign  Office  Annual  Series,  No.  2673. 

i'a.  ifie  Commercial  Museum,  on  the  lines  of  the 
'ii  at  Philadelphia,  was  organised  in  October  last, 
'hjecls  and  scope  of  the  museum  are  as  follows  : — 
gather  and  give  information  that  will  assist  in 
ing  commerce  with  foreign  conntries,  also  to  establish 
ctiou  with  the  Philadelphia  Commercial  Museum, 
itic  Association,  and  other  like  institutions  by 
uformation  may  be  obtained  from  the  rest  of  the 
*hich  would  be  of  advantage  to  the  producers, 
rturers,  and  merchants  who  may  be  members  of  this 

ollect  and  exhibit  all  those  raw  products — or  partly 
Hired  products — of  foreign   countries  which  might 
■  il  iu  American  manufactures. 

'"llect  and  exhibit  the  various  raw  and  manufactured 
1  -  imported  into  the  different  countries  with  which  it 
I  d  to  extend  and  develop  trade. 
1  nake,  with  the  aid  of  the  University  of  California, 
urinations,  analyses,  and  tests  of  these  products, 
1  ublish  such  information  concerning  them  as  may 

leral  understanding  of  their  usefulness. 
1  acditate,  by  such  other  means  as  may  be  deemed 
and  proper,   the   foreign    trade    of    the    United 

Trade  of  Portland,  Oregon. 

Portion  Office  Annual  Series,  No.  2G6G. 

pal  imports   from    Germany   were  :    Cement, 
1  ;  chinawarc,  2,090/.;    essential  oils,   620/.;    glass- 
mineral  water,  63S/. 
K   Belgium  was  received:  Cement,  8,153?.;  window 
U.J  chemicals,  406/. 


The  principal  articles  of  direct  import  were:  Earthen- 

7,703f.  j  cement,  1,266/.;  coal,  136/.;  spirit-,  1.-J24/. ; 

malt  liquors,  2,7501.  :  Bait,  997/.  ;  sulphur,  314/.;  soda  ash, 

,  j  other  -alts  of  soda,  160/.;  fire-bricks,  82G/. ;  cla.is, 

214/.  ;    fixed    or    expressed    oils,    1,328/.  ;    paints,    622/.  ; 

1  emicals,  r>70/. 
Coal  tar  was  imported  from  Germany  during  the  year, 
but  the  quality  was  not  satisfactory,  and  orders  are  being 
filled  for  British  at  a  higher  price  ;  the  trade  is  limited. 
Iu  malt  liquor-   the  trade  increased  about  one-third  and 

is  of  British  manufacture. 
In  tire-bricks  there  is  a  steady  trade. 

Chemical  Trade  of  Cuba. 
Foreign  Office  Annual  Series,  No.  2674. 

I  he  imports  of  drugs  and  chemicals  show  a  falling  off  iu 
of  nearly  15  per  cent.  The  principal  sub-divisions 
are  : — 

Drugs  and  medicinal  preparations,  worth  283,000/., 
By  from  the  United  States  and  Spain,  and  iu  a  less 
degree  from  France  and  the  United  Kingdom. 

Oils,  of  all  kinds,  worth  232,000/.,  over  60  per  cent,  of 
which  amount  represented  vegetable  oils,  almost  exclusively 
from  Spain,  the  remainder  being  animal  and  mineral  oils' 
from  the  United  States.  Paints  worth  14,000/.,  were 
imported  principally  from  the  United  States  and  the  United 
Kingdom  in  nearly  equal  quantities.  The  falling  off 
referred  to  above  occurred  almost  entirely  in  oils  imported 
from  the  United  States. 

Iu  drugs  and  chemicals  the  returns  for  1900  are  not  so 
Factory,  showing  a  falling  off  of  over  25  per  cent,  in 
the  British  imports,  which  were  supplanted  to  that  extent 
by  French  and  Spanish  goods. 

Trade  of  United  Kingdom  with  Africa. 
Bd.  of  Trade  J.,  Aug.  1,  1901. 
British  West  Africa. 


Value  of  Imports  into 
United  Kingdom  from — 


1899. 


Nuts  for  oils . 

Palm  oil 

Caoutchouc. 


£ 

365,0011 
855,000 
316,000 


1900. 


£ 

268, i 

S70.000 
262,000 


French  Africa. 
Caoutchouc  forms  71  per  cent,  of  the  imports  from  French 
West  Africa. 

German  Africa. 
The   total  value  of  imports  from   German  Africa,   con- 
sisting of  palm  oil  and  caoutchouc,  amounted  in   1900  to 
95,000/. 

Return  of  Principal  Articles  of  Export  from  Java 
and  Madura  during  the  Years  1897 — 1900. 

Foreign  Office  Annual  Series,  No.  2665. 


Quantity. 

Articles. 

1897. 

1898. 

1899. 

1900. 

Sugar  (all  kinds)       i 
Tons  j 

506,237 

672,680 

796^24 

712,210 

4:r,.-j:>o 

504,058 

499,703 

522,038 

-s LI). 

81.600 

182,784 

241,400 

231,472 

L\l"7.!'2l 

2,555,133 

1.784.553 

1.537,14:1 

Gum  daniar...  Cwi. 

2s.:i:7 

31,379 

36,137 

30,2* 

India-rubber...  Lb. 

87,788 

rs.ssn 

213,112 

Tin- 

5.436 

5,194 

5,218 

6,045 

Government 

8,137 

8,934 

11359 

1 1,440 

Cinchona  bark— 

Private Lb. 

7,901,502 

11.273,877 

ii.';:>s.s7i 

11,348,577 

Government..    „ 

597,224 

B49,438 

719,141 

Sulphate  of  quinine  \ 

Oi.S 

Gutta-percha...  Lb. 

., 

468,800 

301,600 

766,  WO 

312S 

146,744 

646,544 

5.541 

43,331 

34,637 

F  2 


a>2 
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Trade  of  Beirct  (Syria)  in  1900. 
Foreign  Office  Annual  Series,  No.  2662. 

Demands  for  bitumen  from  America  increased  exports 
and  -1,000  cases  were  shipped,  against  2.100  cases  in  1399. 

As  regards  imports,  1,500  cases  of  window-glass  came 
from  Belgium  and  cost  12*.  per  ease.  Zinc  came  from 
Vieille-Motitagne  at  an  average  price  of  5d  per  lb.  Caustic 
soda  came  solely  from  the  United  Kingdom,  150  tons  were 
imported  at  9/.  per  ton.  Common  glass-ware  came  from 
Austria-Hungary,  and  found  a  readier  sale  than  the  better 
French  glass.  Aniline  dyestuffs  from  Germany  caused 
a  decrease  in  the  indigo  trade,  as  only  600  chests  were 
imported  as  against  9S0  in  1899.  Earthenware  came  from 
Belgium  and  Germany,  and  the  higher  qualities  from 
France. 

Linseed  oil  (400  barrels  of  3  ewt.  each),  turpentine 
(30  barrels),  aud  dry  colours  (200  barrels),  came  from 
Liverpool.  White  lead  (1,000  barrels  of  1  ewt.  each), 
came  from  the  United  Kingdom,  aad  dry  colours  (110 
barrels)  from  Belgium. 

In  the  Tripoli  district  there  was  an  increase  in  alum, 
copper,  copper  sulphate,  china,  and  glassware  from  the 
United  Kingdom. 

Trade  of  Wuciiow  (China)  in  1900. 
Foreign  Office  Annual  Series,  No.  2658. 

Import  of  oil  was  checked  by  a  good  crop  of  groundnut 
oil,  which  has  been  scarce  for  some  years.  Aniline  dyestuffs 
and  foreign  medicines  showed  a  slight  increase,  and  there 
was  an  increasing  trade  in  aerated  waters,  cod-liver  oil, 
drugs,  and  scented  soap. 

The  most  important  exports  were  star  anise  seed 
(31,952/.),  wood-oil  (22,787/.),  liquid  indigo  (9,662/.), 
antimony  (1,271/.),  and  resin  (202/.). 

The  antimony  ore  is  found  in  surface  deposits  near 
Fenchow,  and  there  are  also  large  deposits  at  Sailura  on 
the  Kweichow  border, 

II— FUEL,  Etc. 

Coke  Mani  factvre  in  the  United  Statks. 

Foreign  Office  Misc.  Series,  No.  562. 

The  Census  Office  at  Washington  has  recently  published 
a  report,  prepared  by  Mr.  Edward  W.  Parker,  Expert 
Special  Agent,  on  the  manufacture  of  coke  in  the  LTu:ted 
States. 

Mr.  1'arker  says  (1899)  that  since  taking  the  last  census 
there  has  been  a  development  of  coke  manufacture  in  the 
United  States  as  to  which  no  comparison  can  be  made  with 
previous  statistics.  This  is  the  introduction  of  the  retort  or 
bv-product  oven,  whereby  the  volatile  constituents  of  the 
coal,  other  than  gases  consumed  in  the  distillation  process, 
are  recovered.  These  constituents  are  wasted  in  the  ordinary 
bee-hive  ovens. 

Three  classes  of  by-product  ovens,  the  Semet-Solvay,  the 
Otto-Hoffman,  and  the  Newton  Chambers,  are  now  in 
successful  operation  in  the  United  States.  The  Newton- 
Chambers  ovens  are  bee-hive  ovens  with  apparatus  for 
receiving  the  tar  and  ammonia  contents  of  the  coal,  but 
consuming  the  gas  during  the  process. 

The  first  ovens  of  the  by-product  class  to  be  constructed 
iu  the  United  States  were  built  at  Syracuse,  New  Fork. 
They  were  completed  in  1893,  and  produced  in  that  year 
12,850  short  tons  of  metallurgical  coke.  At  the  close  of 
1899  the  number  of  by-product  ovens  in  existence  in  the 
United  States  1,020,  and  the  amount  of  coke  produced  by 
them  amounted  to  906,534  short  tons. 

The  product  of  coke  in  1899  from  all  the  ovens  included 
in  this  report  amounted  to  19,640,798  short  ton«,  valued  at 
34,633,418  dols.,  as  compared  with  an  output  of  10,008,169 
short  tons,  valued  at  16,494,454  dols.  in  1889,  and  with 
2,752,475  short  tons,  valued  at  5,359,489  dols.  iu  1880. 
The  output  in  1899  increased  9,632,629  tons,  or  96' 2  per 
cent,  over  that  of  1 889,  and  was  more  than  seven  times 
that  of  1880.  The  value  of  the  coke  produced  in  1899,  as 
compared  with  that  of  1889,  shows  an  increase  of  110  per 
cent.,  and  as  compared  with  1880,  an  increase  of  546-2  per 


cent.  The  average  price  per  ton  obtained  in  1899  \ 
11  c.  (or  67  per  cent.")  higher  than  that  ohtaiued  10  ft 
before,  but  19  c.  (or  10-8  per  cent.)  less  than  that  obtsii 
in  1880.  The  average  yield  of  coke  per  oven  in  1898 
417  short  tons,  while  in  1889  it  was  :io6  tons,  and  in  Is 
283  tons.  While  the  production  has  increased 
cent.,  the  number  of  active  ovens  has  increased  only  4 
per  cent. 

There  has  been  an  increase  in  the  percentage  yield  of 
coal  in  coke.  This  has  been  partly  due  to  the  introducl 
of  the  by-product  ovens,  which  yield  a  larger  percei 
coke  than  the  ordinary  bee-hive  ovens,  partly  to  inipro 
practice  in  manipulation  of  the  bee-hive  ovens,  and  pa 
to  the  preparation  of  the  coal  itself,  by  washing  or  others 
before  being  charged  into  the  ovens.  (n  1889  the  snui 
of  coal  washed  before  being  charged  into  the  coke  ov 
was  968,329  short  tons,  whereas  in  1899  the  total  amouu 
coal  washed  was  4,276,517  short  tons. 

The   value   of  the   coal  tar,  ammonia,  and   surplus    . 
obtained  as  by-products  in  retort  or  by-product  oven!  i 
1889  amounted  to  952,027  dols.,  and  the   total  salt 
products  for  that  year  to  35,585,445  dols. 

By  far  the  greater  portion  of  the  coke  manufa  it 
the  United  States  is  made   in  the  ordinary  bee-bn 
of  which  there  were  45,680  out  of  a  total  of  47.14S  ac  ! 
ovens  in  1899. 

The  amount  of  coal  used  in   1899  for  making  cokt  • 
creased  90-9  per  cent,  as  compared  with  1889,  whi 
value  only  increased  65  ■  2  per  cent. 


Number  of  Ovens  and  Quantity  ant, 

f  Value  of  Cok, 

1899. 

1889. 

IS! 

Ovens,  active 47.1 42 

Coal  used,  short  tons 30,157.829 

t loke  produced,  short  tons I*.'.iil0,798 

Total  value  of  coke  at  ovens  in     34,033,418 

dollars. 
Average  yield  of  coke  per  oven,  i  417 

short  tons. 
Value  of  coke  at  ovens,  per  ton,  T76 

in  dollars. 
Yield  of  coal  in  coke,  per  cent ..  '  6.V1 


32.0.19 
i  ;,7»5,08J 

lo.nns.iee 

[6,494,464 


SOU 


I 


Practically  all  the  coal  used   in  the  Conncllsville  ri  IS 
of  Pennsylvania  (52  •  9  per  cent,   of  the  entire  cok> 
of  the  United   States)  is  unwashed  run-of-minc,  I 
being  charged  directly  from   the  mine,  without  pre] 
into  the  ovens.     The  amount  of  unwashed  slack  o 
in  1899  was  57 '6  per  cent,  more   than  that  used  in 
whereas  the  amount  of   washed  slack  used  in  1899  « 
five   times  as  much  as   that  used  10  years  befon 
increase  of  415  per  cent. 

There  were  22   States  in  which  coke   was  produce  ii. 
1899,  as  against  18  States  in  1889,  and  nine  in 

Comparative  Summary  :  Relation  of  Coal  Used  t 
Produced. 


1899. 


Total  coal  used,  in  tons 30,157329 

Total  cost  of  coal,  in  dollars. . . .  18,355.252 

Average  cost  cf  coal  per  ton,  in  O'Ol 

dollars. 

Tons  of  coke  made 19340,798 

Value  of  coke  made,  in  dollars  .  34,633,418 

Average  value  of  coke  per  ton,  1*76 

in  dollars. 

Quantity  of  coal  per  ton  ul 'o  3,070 

in  lb. 

Average  cost  of  coal  to  ton  of  0  93 

coke,  in  dollars. 


ll.lln.7iP0 
0-70 

10,494.454 

3,156 
111 


' 


The   amount  of  coal  used  iu   1899  was  80,1 
yielding  19,640,7118  tons  of  coke,  indicating  a  loss  in  '  g 
by  the  coking  process  of  34-9  per  ceut.     The  amo  t 
coal  necessary  to  make  a  ton  of  coke  was  less  in  18S 
in  1880  and  was  reduced  in  1899,  as  compared  with  W 
indicating  a  greater  efficiency  in  the  coking  operation 
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By-Products,  189'J. 


Description! 


Lb. 

ilium  sulphate 

ma  liquor Galls, 

itirusoUl Cb.ft. 

billed 

Total  


Quantity. 


Value. 


181.687,331) 
U.984S31 
■ 
1,171,918,697 

£ 
207^62 
380,921 
180,642 

7,490 

.. 

952.H27 

ling  to  the  American   Iron  ami  Steel  Association 

nellsville   region   shipped,   during  the   year    19io, 

I    net    tons    of    coke,    for    which     the    operators 

,ii  estimated  average  price  of  2  dols.  7<i  <•.,  making 

of  the  product  at  the  ovens  reach  the  enormous 

■iigateof  27,448,932  dols.     This  is  one-third  more  lhan 

nit  estimated  to  have  been  received  for  the  product 

a  MM,  though  in  volume  it  was  practically  the  same,  the 

t  th  it  icir  being  10,129,7'i4  tons.     The  value  of  the 

[put  in   1900  is   double  the  value  of  that  of   189S, 

j   other  year  in  the  history  of   the  Connellsville 

:  rice  of  furnace   coke   ranged  from   2  dols.  50  c. 
-.,  and  foundry  coke  from  2  dols.   50  c.  to  4  dols. 

ring  the   10  months  ending  April  last  the  amount  of 

irted  was  301,305  tons,  valued  at  1,160,717  dols., 

85  c.  per  ton.     For  the  corresponding  period  last 

.unouul  was  302.92C  tons,  valued  at  1,035,286  dols., 

Is.  41  e.  per  ton. 

Coo.  is  Washington  State,  U.S.A. 
Foreign  Office  Annual  Suits,  No.  2666. 

e  following  information  is  taken  from   the  report   of 

F.   Owen,   State  Inspector  of  Coal   Mines: — The 

ein  in  Kittitas  county   was  opened  in  1886,  and 

Isiced  5,000,000   tons.     It  is  estimated  to  contain 

■  tons. 

e  l'uget  Sound   coal  basin  covers   an  area   of   abou; 

ire  miles,  and  there  are  several    distinct   districts 

lithin   it,  the  character  of  coal  differing   in  each 

\ar_\iug  from  a  lignite  to  rich  bituminous  coking 

-  representative  analyses  vary  as  follows  : — 

Lignites,  moisture,  8  to  12  per  cent. 
Volatile  hydrocarbons,  35  to  45  per  cent. 
Vised  carbon,  30  to  45  per  cent. 

■  bituminous  lignites,  or  steam  coals,  in  which  the 
is  reduced  to  5  per  cent,  or  less,  and  the  fixed 
ingefrom  40  to  50  per  cent.,  will  evaporate  7  lb.  of 

lo  1  lb.  of  coal. 

•  bituminous  coking   coals   are   represented   as    fol- 

Moisture,  1  to  3  per  cent. 

Volatile  hydrocarbons,  25  to  35  per  cent. 

Fixed  carbons,  50  to  60  per  cent. 

oals  make  a  variety  of  coke  equal  to  Connells- 

liguites  are   hard :   bituminous   lignite  softer,   but 
The  bituminous  coking  coals  are  soft  and  require 

Liquid  Fi-el  in  Java. 
Foreign  Office  Annual  Series,  No.  2665. 

sliell  Transport  and  Trading  Company,  Limited,  are 

-    it   Sourabaya  an   installation   for  the   handling  of 

I    fuel.    The  tank  will  have  a  capacity  of   4,000  tons, 

orks  will  be  connected  by  a  double  pipe  line  with 

igs  iu  the  roads  and  the  oil  pumped  direct  from  tank 

"the  tanks  on  shore. 

■  mers  requiring   liquid  fuel   may   either   be    moored 

"  -de   special  buoys  and  have  the  oil   pumped  direct 

'o  e  bunkers,  or  they  can  have  it  delivered  alongside  in 


Patent  Fuel  at  St.  Malo. 

Foreign  Office  Annual  Series,  No.  2670. 

The  existing  works  of  the  "  Soci.'tc  des  Agglomeres  " 
seem  to  have  stopped  work,  the  Western  Kailnay  importing 
patent  fuel  from  the  United  Kingdom  to  a  groat  extent,  to 
supply  the  60,000  tons  required  annually. 

Alcohol  b.  Com.  in  Gekmxnv. 

U.S.  Cons.    Hips.,   Vol.  LXVI.,No.  250,  July  1901. 

According  to  a  German  technical  publication,  alcohol 
cannot  be  profitably  used  for  making  steam.  It  is  stated 
that  one  kilo,  of  coal,  costing  2J  pfennigs,  produces 
from  7,000  to  8,000  calories,  while  one  kilo,  of  alcohol, 
valued  at  22  pfennigs,  produces  only  6,000  calories. 
In  >pite  of  the  number  of  good  alcohol  lamps  on  the 
market,  alcohol  is  only  used  where  a  very  strong  light 
is  necessary  without  reference  to  economy.  Only  in  one 
instance  is  alcohol  preferable  to  coal  or  benzine,  and  that 
is  in  motors  run  on  the  explosion  principle.  Alcohol 
no  residue  in  the  motor  and  from  23  to  24  per  cent,  of  its 
heating  power  is  utilised,  while  steam  utilises  only  13  per 
cent.,  and  benzine,  petroleum,  and  gas  from  14  to  18  per 
cent.  As  the  number  of  minor  establishments  requiring 
relatively  small  power  is  constantly  growing,  alcohol  motors 
are  in  demand.  The  automobile  industry  has  lately  given 
preference  to  alcohol  motors,  especially  in  the  construction 
of  freight  automobiles.  The  price,  in  Germany,  of  alcohol 
for  motor  purposes  is  at  present  4.80  dols.  for  110  quarts. 

Calcium  Carbide  in  Germany. 
Foreign  Office  Annual  Series,  No.  2671. 
The  calcium  carbide  industry  is  suffering  from  a  crisis 
brought  about  by  over-production.  Prices  have  steadily 
decreased,  so  that  all  the  factories  in  Austria-Hungary, 
Italy,  Switzerland,  Scandinavia,  and  Germany  are  obliged 
to  stop  working  for  some  years.  Calcium  carbide  is 
principally  used  for  the  manufacture  of  acetylene  gas.  The 
production  has  amounted  to  50,000  tons,  of  which  only 
12,000  to  13,000  tons  are  required  for  the  production  of 
acetylene.  A  few  firms  who  have  binding  contracts  to 
deliver  calcium  carbide  are  the  only  firms  working.  These 
are  the  works  of  the  Aluminium  Industrie  Gesellschaft,  in 
Xeuhausen,  in  Switzerland.  This  company  has  a  two  years' 
contract  with  the  Prussian  Government,  who  require  calcium 
carbide  for  producing  acetylene  gas  for  the  illumination 
of  railway  carriages.  A  number  of  accidents  have  lately 
occurred,  which  it  is  feared  will  somewhat  hinder  the 
development  of  acetylene  gas. 

Calcium  Carbide  in  Norway. 
Foreign  Office  Annual  Series,  A'o.  2659. 
The  British  Vice-Consul  at  Skiensfjord  reports  that  the 
manufacture  of  calcium  carbide  has  been  started  on  a 
considerable  scale  in  that  district,  but  that  the  industry  is 
suffering  from  the  evils  of  overproduction.  In  consequence 
of  the  crisis  thus  produced,  the  German,  Swiss,  Austro- 
Hungarian,  Swedish,  and  Norwegian  carbide  manufacturers 
have  made  an  agreement,  which  nearly  every  maker  of 
importance  has  signed,  whereby  they  have  bound  themselves 
to  stop  all  production  for  the  present  until  stocks  are 
reduced.  The  united  production  has  been  about  50,003  tons 
yearly,  and  as  the  consumption  up  to  the  present  has  only 
reached  12,500  tons,  the  position  can  easily  be  understood. 
In  France,  Italy,  and  other  countries,  where  the  above- 
named  agreement  has  not  been  signed,  the  consumption  of 
calcium  carbide  is  less  than  the  production,  so  under  such 
circumstances  it  has,  of  course,  been  impossible  to  maintain 
prices. 

Acetylene  fob  Lighihouses. 

Foreign  Office  Annual  Series,  No.  2671. 
The  use  of  acetylene  by  the  Hamburg  authorities  for  the 
illumination  of  river  lighthouses  has  been  attended  with 
success.  The  lighthouse  of  Groden,  near  Cuxhaven,  has 
been  hitherto  lighted  with  petroleum,  but  the  light  was  not 
sufficiently  intense.  Experiments  with  acetylene  have  been 
eminently  satisfactory. 
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Knkiched  Water-Gas. 
Foreign  Office  Annual  Series,  No.  2671. 

The  generation  of  water-gas  and  its  mixture  with  eoal- 
n  acting  mueh  attention  in  Germany.  In  the 
I  nited  Kingdom  antl  America  water-gas  has  been  already 
hurgel}  made,  because  the  naphtha  refuse  necessary  for  its 
enrichment  can  be  cheaply  obtained,  but  iu  Germany  this 
substance  is  subject  to  a  high  import  duty.  As  a  substitute 
to  increase  the  illuminating  power,  recourse  was  had  to 
benzol.  Benzol  is,  however,  only  produced  in  small 
quantities  on  account  of  the  low  price  obtainable  for  it,  aud 
the  comparatively  high  cost  of  its  production.  There  is 
a  prospect  of  better  prices  being  obtained,  as  a  West- 
phalinn  and  Upper  Silesian  syndicate  has  been  formed  for 
that  purpose.  The  disadvantages,  however,  under  which 
this  industry  laboured,  led  the  Union  of  Gas  and  Water 
Kxperts,  at  their  40th  annual  meeting,  to  come  to  the 
conclusion  that  benzol  could  not  be  depended  upon  as  a 
substitute  for  naphtha  refuse  ;  they  therefore  advocate  the 
free  import  of  this  substance  as  indispensable  for  the 
production  of  enriched  water-gas. 

Blast  Pdkkai  c  Gasbs  Utilisation  in  Germany. 

Foreign  Office  Annual  Series,  No.  2680. 

Already  in  the  years  1885-6  top-gases  were  made  use 
of  in  Germany  to  heat  boilers  of  blast  furnaces.  Soon  after 
they  were  successfully  nsed  in  cokeries ;  during  the  last 
v  ears,  cokeries  were  nearly  invariably  erected  in  connection 
with  blast  furnaces  and  a  rational  working  at  a  minimum 
cost  was  obtained  by  making  use  of  the  otherwise  valueless 
top-gases. 

The  first  top-gas  motor  in  Germany  was  erected  in  1898  ; 
it  was  of  British  make  and  had  250  horse-power.  The 
power  developed  was  utilised  to  start  a  dynamo  of  the 
Berge-Borbeck  Mine,  where  calcium  carbide  was  produced. 
This  motor  showed  many  deficiences,  and  a  rational  working 
was  impossible.  It  had  to  be  started  by  a  small  coal-gas 
motor ;  its  primings  were  irregular  in  number  and  power  ; 
ihe  ventilation  could  not  be  controlled,  &c.  Besides,  the 
waste  gases  were  laden  with  dust  carried  with  the  air 
current,  and  the  result  of  which  on  the  sliding  parts 
resembled  that  of  emery. 

Dr.  von  Otto  first  tried  the  purification  of  blast  furnace 
gases,  and  his  cleaning  apparatus  are  now  being  manu- 
factured by  the  International  Hochofengas  Company,  at 
Dortmund,  and  the  Maschinenfabrik,  Breuer  and  Company, 
at  Hdchst-on-Main.  The  top-gases  are  now  cleaned  by 
sawdust  hurdles  before  reaching  their  destination.  The 
construction  of  these  purifying  apparatus  is  uncommon, 
because,  owing  to  the  minimum  pressure  cf  top-gases,  it 
would  be  impossible  to  pass  them  by  compression,  and 
again  the  use  of  gas  suckers  would  much  increase  the  cost 
of  plant  and  possibly  render  it  unremunerative.  These 
apparatus  purify  so  successfully  that  the  contents  of  dust 
in  blast  gases  is  reduced  to  only  3  per  cent. 

The  top-gas  motors,  too,  have  been  much  improved  by 
the  Deutz  Gasmotor  Factory  at  Deutz  and  others,  who 
within  the  last  year  successfully  constructed  motors  of  1,000 
horse-power  and  lately  even  such  of  1,500  and  2,000  horse- 
power. These  have  proved  very  serviceable  for  all  intents 
and  purposes.  The  demand  for  these  large  machines 
corresponded  to  the  available  amount  of  top-gases  at  the 
various  concerns  and  which  it  was  intended  to  exhaust  as 
cheap  energy.  In  the  United  Kingdom  the  energy 
developed  by  the  Thwaite-Garducr  system  is  utilised  for 
the  generation  of  electric  light  and  power ;  in  Scotland  for 
electric  lighting,  and  in  Germany  for  the  production  of 
calcium  carbide. 

The  top-gas  motor  is  also  used  to  drive  blast  engines. 
This  requires  the  greatest  precaution,  because,  when  top- 
gases  gather  in  quantity  difficulties  still  present  themselves 
to  effect  its  uninterrupted  working,  which  is  absolutely 
indispensable.  Blast  furnace  gas  has  not  yet  been  altogether 
successfully  analysed  with  regard  to  combustibility  and  the 
explosive  and  effective  power;  this  will  have  to  be  the  next 
task,  for  as  long  as  the   iron  production  is  the  main  object 


and  the  utilisation   of  the   blast  furnace  gas  remains .-, 
dan,  an   installation  will  be  necessary  which   will 
regard  to  then. 

\V  hen  the  production  of  iron  shall  have  become  incidi 
the  raw  material  will  be  so  chosen  as  to  ensure  a  £ 
furnace  gas  and   the  by-product  will   be  sold  for  what 
worth. 

Enriched  Am. 

Eng.  ami  Mining  J ,  Aug.  10,  1901. 

A  recent  issue  of  Lc  Genie  Civil  publishes 
describing  a   machine    for    increasing   the  oxygen  co  u 
of  air  before  using   it  in  furnaces.     The  machine  is 
be  due  to   M.  Mazza,  an   Italian  engineer,  and   is  mcr  * 
centrifugal   separator.     On  passing  air  iuto  this  cent'.   . 
machine   the   oxygen   molecules,    being   heavier  thai  it 
nitrogen    ones,    tend,   it    is   stated,   to   concentrate 
periphery  of  the  machine,  and  on  drawing  off  the  air  i 
surface  it  is  found  to  be  considerably  richer  iu  oxv 
normal  air.     In   fact  the   oxygen   content  can,  it  is 
readily  brought  up  to  26  per  cent,  of  the  total.     Conn 
air,  it  will  be  remembered,  contains  but  23'  2  parts  by  w  h 
of  oxygen.     The  centrifugal  machine  used  acts  at  the  o 
time   as   a  blowing  fan,  the   enriched  air  being  deli  et 
under  a  slight  pressure,  while  the  impoverished  air  is  d  n 
off  continuously   from   near   the   centre   of    the   niai  le 
About  2  h.p.  are  needed,  it  is  stated,  to  operate  a  sepi  oi 
capable  of  delivering  18,000  eb.  ft.  of  enriched  air  p 
This  enriched  air  has  been  used  for  supplying  the  I 
of  a  boiler,  and  has  led,  it  is  stated,  to  an  increase  of   n 
evaporated  per  lb.  of  coal  from  9  5  lb.,  with  natural 
to  over  12  lb.  with  the  Mazza  apparatus. 

IIT.—  TAR  PRODUCTS,  PETROLEUM,  I. 

TAK   PRODUCTS   AT   LVOKS. 
Foreign  Office  Annuai  Series,  No.  2668. 

Iu  many  articles  the  Lyons  producers  not  only  hold  e 
own  on  this  market,  but  export  largely.  On  the  I 
hand,  in  many  others,  the  foreign  competition  ia  i 
great.  The  most  important  competitor  is  German 
its  imports  are  increasing,  not  only  to  the  detrini  i 
French  producers,  but  also  of  British  trade. 

The   products  in  which  this  competition   is  the  atf 
are  hydrocarbons,  benzol,  toluol,  xylol,  carbolic  acid,  i  lil 
colours,  and  a  certain    number  of   intermediate   pr  U 
derived  from  coal-tar,  such   as    naphthol,   naphtli 
toluidine,  benzidine. 

The  Siiale-Oil  Works  at  Orepuki,  New  Seal 

R.  Dunlnp.     N.Z.  Mines  Record  ;  through  En 
and  Mining  J.,  July  13,  1901. 

A  plant  laid  down  at  Orepuki  is  of  the  latest  am 
improved  type.     The  shale-field  has  been  tested  OTM 
area  and  found  to  be  nearly  uniform  in  thickness,  and 
more  oil  than  the  average  shale   in  Scotland.     1  h 
tunnel  has  been  put  down  over  900  ft.  at  a  decli 
1  in  4,  and  is  in  the  centre  of  a  basin,  so  that  the  shn 
water  will  go  to  the  bottom   without  much  expend: 
power.     When  the  shale  comes  out  of  the  mine,  it 
into  a    breaking  machine,  and   when   broken 
elevators  and  put  into  the  hoppers  on  top  of  the  i 
The  shale  iu  the  retort  is  kept  in  conttnuoui 
machinery  at  the  bottom,  and  when  exhausted  tun 
at    the   bottom.     By  means   of   a   fan    the  oily  n\ 
drawn  from    the   retorts   through  a   series   of 
where  the  gases  are  cooled,  aud  the  liquid  portion  (■ 
water)  runs  into  a  large  receiving-tank.     1'he  gas  is 
on  through  two  large  towers,  where  it  is  first  I 
water,  which  robs  it  of  its  ammonia  gas,  and  then  v  ' 
which  robs  it  of  its  spirits.     The  gas  then  g 
retorts,  where  it  is  used  for  firing.     Sulphate  of  W  " 
is  extracted  from  the  water  which  come-  oreralo 
the  crude  oil,  and  the  crude  oil   is   pumj 
tank,  separated  from  any  water  which  it  ma> 
then  run  into  the  still.    The  still  is  then  heated  up,  " 
oil- vapour  passes  over,  and  is  again  condensed  aud  r  ] 


I 
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,-eiver.  During  the  distillation  steam  i-  passed  through 
siill  to  bring  over  the  oil  nt  a  lower  temperature, 
erve  the  paraffin.  After  the  distillation  is  finished  i 
coke  left  in  the  still,  which  is  used  for  making  moulds, 
king,  and  for  burning  in  6res,  as  it  gives  a  good  heat 
practically  no  ash.  The  oil  in  thfi  receiver  is  tin  n 
ted  in  the  usual  way  for  the  production  of  nils  and 
Itin  wax. 

IV -COLOURING  MATTERS,  Etc. 

luniGO  Competition  ix  France. 

Foreign  Office  Annual  Serif*.  Ao.  2G6 j>. 

\digo.  —  The    struggle    between    natural    and    artificial 
;o  continues   to   excite   interest.      1'Iic   British    Consul- 
mi  at  Marseilles   reports   that  the  latter  is  killing  the 
cr  on   the  French  market.     The  artificial  dye  already 
lates   prices.     The    Iiadische   Company    have   for   two 
tbeen  making  indigo  near  Lyons  for  local  consumption, 
■  the  llochst  Farbwerke  are  manufacturing  synthetic 
I   by  another   process    in    the    same   city.      Artificial 
lassed  for  Customs  duty  with  natural  indigo,  and 
Is  died  with  it  are  not  required    to  be  declared  as 
tluy  are  sold  at  similar  prices  to  goods  dyed  with 
■al  indigo.     Lyons  dyers  cf  cotton  ami  woollen  goods 
Lyons  dealers  in   indigo   say   that   natural   indigo  has 
ousted  from  many  dyeworks,  especially  since  artificial 
o  has  been  prepared  by  crushing.     Small  dyers  favour 
ittic  indigo,  because   they  can  buy  small  quantities  as 
and  prices  do  not  violently  fluctuate.     But,  as   the 
■   able  dye  gives   more  solidity  to  the   cloth,  it   is   still 
I    to  be  used  for  military  uniforms.     It  is  stated  that 
indigo,    which   is   delivered    free   at   consumers' 
6*.  id.  per  lb.,  costs  the  manufacturer  only  3s.  "d. 
Dr.  Calmetle,  of  Lille,  is  said  to  have  patented  a 
-s  for  extracting  indigotine  from  vegetable  indigo  up 
the   quantity   produced   by   the    more    primitive 
It  is  curious  that  the  Bengal  Chamber  of  Com- 
ive  rtcently  had  to    ask   the    Havre   Chamber   to 
rule   under  which  indigo   tendered  in  that   ini- 
erminal  market  must  be  guaranteed  to  be  mann- 
by  the  "  old  "   process — a   serious   restriction    in 
r  the  many  new  processes  recently  introduced.     The 

■  lias  been  complied  with,  and  certificates  will  not   be 

Fter  April  1  next. 

Indigo  ix  Germans'  in   1900. 
Fvreign  Office  Annual  Series,  No.  2680. 

struggle  between  natural  and   synthetic   ind'go   has 

■  keener,  as  both  parties  are  trying  to  reduce  the  cost 

lion. 

"Badische  Soda  und  Anilin  Fabrik "  has  lately 
lit  out  a  loan  of  12,000,030  marks,  with  the  avowed 
of  increasing  the  production  of  synthetic  indigo  and 
educing  its  cost  price.  It  can  now  supply  one-sixth 
world's  demand. 

"Hbchster  Farbwerke/' too  (at  Hochst-on-Main),  are 
r  extending  their  synthetic  indigo  business.  During 
t  year,  both  natural  and  artificial  were  used  in  equal 
ties  throughout  Germany  and  Austria  Hungary, 
nee  of  both  to-day  is  about  10  per  cent,  cheaper  than 

last  year,  the  price  of  the  artificial  following  but 
•aiding  the  price  of  the   natural  article,  for  it  is  the 

01  the  manufacturers  of  artificial  indigo  that  its 
iiould  always  remain  a  trifle  below  the  price  of  the 

Btuff, 
production  of  synthetic  indigo   iu  Germany  is  said 

correspond  to  the  average  yield  of  about  250,000 
a  India,  but  the  German  production  is  independent 
'ate,  famine,  and  other  accidents  of  nature. 


Indigo  IX  Java. 
Foreiyn  Office  Annual  Series,  No.  2665. 

MceConsul  Dowie  writes    under  the  heading   of 
as  follows:— 

e  total  export  during   1900  amounted  to  close  upon 
»0  lb.,  mostly  from  Middle  Java.     The  bulk  of  this 


was  bought  by  exporters  for  tbe  Russian,  German,  Italian, 
and  Japanese  markets. 

"The  export  to  Europe  declined  as  compared  with 
previous  years,  whilst  Japan  took  a  much  larger  quantity 
than  usual,  at  prices  above  what  Europe  was  willing  to  pay. 
Half  the  crop  found  its  way  to  Japan,  and  owing  to  the 
high  prict  B  paid  in  that  market  tbe  results  to  planters 
li  better  than   usual. 

••  The  production  in  Europe  of  artificial  indigo  progresses 
with  large  strides  and  i..  coming  more  and  more  in  favour 
with    consumers,   while    the    future   of    natural    indi 
becoming  yearly  darker. 

I  ecu  now  it  can  be  foreseen  that  prices  this  \  ear  will 
rule  much  below  those  of  last  year,  quotations  both  from 
Japan  and  Europe  showing  a  sharp  decline." 

V.— TEXTILES. 

1'im:  Fieri:  Industry  in  Oregon,  U.S.A. 
Foreign  Office  Annual  Series,  No.  266C. 
A  new  industry  is  the  manufacture,  from  pine  needles,  of 
a  fibre  used  in  mattress  making.  There  are  two  small 
factories  engaged  in  this,  producing  .about  2  tons  per  day, 
and  the  business  seems  to  he  growing.  The  needles  are 
boiled,  beaten,  and  put  through  some  secret  process,  whereby 
a  brown  curly  fibre  with  a  balsamic  odour  is  produced"; 
there  are  also  by-products,  one  resembling  turpentine  and 
another  a  powder  resembling  snuff.  A  fourth  product  is 
used  as  a  wood  stain. 

VIL— ACIDS,  ALKALIS,  AND  SALTS. 
Alkali,  &c.  Works  Regulation  Bill. 

In  the  House  of  Commons,  on  August  14,  the  order  for 
this  Bill  was  discharged,  and  the  Bill  was  withdrawn. 

Corundum  in  Canada. 
Bd.  of  Trade  J.,  Aug.  15,  1901. 

The  United  States  Consul-Geueral  at  Montreal,  in  a 
recent  report,  writes  that  corundum  was,  until  recently, 
very  little  used,  as  the  expense  of  its  mining  and  its  rarity 
kept  its  price  too  high  for  general  use.  The  deposits 
discovered  in  ( Intario  are.  however,  of  such  value  and  are 
so  easily  worked  that  it  is  expected  it  will  henceforth  b  i 
placed  on  the  market  at  a  cheaper  price. 

These  deposits  lie  north  of  Kingston,  and  cover  a  large 
area,  and  occur  along  with  mica  and  other  substances.  It 
is  tamped  up  into  powder  and  separated  from  the  rest  of 
the  rock  by  washing,  its  weight  being  much  greater  than 
that  of  the  other  cousiituents  of  the  rock. 

A  company  is  starting  to  work  some  of  the  deposits 
purchased  from  the  Government.  The  specimens  so  far 
tested  have  proved  rich,  and  the  extent  of  the  deposits 
is  probably  large,  though  that  has  not  been  thoroughly 
investigated. 

It  is  stated  that  corundum  of  a  very  high  grade,  viz., 
'.t.i  per  cent,  pure,  is  now  being  produced  at  Combermere 
by  the  Canada  Corundum  Company.  Manufacturers  have 
heretofore  been  satisfied  with  an  80  per  cent,  product. 

The  Canadian  deposit  is  found  in  the  Apalacbian 
Mountains  which  run  through  the  eastern  townships  of 
Quebec,  and  as  the  rock  formation  is  the  same  as  in  North 
Carolina,  there  is  every  reason  to  believe  that  corundum 
exists  there  also. 

Borax  in  Oregon. 
Foreign  Office  Annual  Series,  No.  2666. 

In  the  county  of  Harney,  Oregon,  borax  has  been  mined 
for  some  years  past.  It  costs  between  12s\  and  16s.  per 
100  lb.  to  produce  and  tbe  production  is  alleged  to  be  about 
S0,000  lb.  per  mouth. 

Bauxites  from  the  Var,  France. 

Foreign  Office  Annual  Series,  No.  2668. 

Germany  has  hitherto  been  the  principal  buyer  of  both 
red  and  white  bauxites,  the  former  containing  a  less  propor- 
tion of  "alumina."      These  south  of  F" ranee  bauxites  have 
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been    somewhat    neglected,    because    they   have    hitherto 
sive  treatment   tH:m   the  bauxites  of 

Ireland  and  of  the  Tinted  S  Ajnerica,  which  had 

held  the   British  Market-.      Recent   discoveries  have  cheap- 
BSS  of  extraction   of   alumina,   and  will  bring 
the  French  bauxites  on  the  market. 

Caruonic  Acts  in  Gkhmvny. 
Foreign  Office  Annual  Series,  No.  2GT I . 
T»enty-five  firms,  owning  39  carbonic  acid  works,  have 
formed  themselves  into  the  Deutsche  Kohlensaure  Gesell- 
Bchaft.  This  union  does  not  include  the  largest  works  in 
this  branch  (Sondre),  which  alone  arc  capable  of  supplying 
all  Germany  :  several  other  works  are  also  excluded.  These 
works  not  included  in  the  union  are  able  to  do  much  more 
than  supply  the  home  demand,  so  that  competition  remains 
sharp  as  before.  A  limitation  of  production  for  those 
works  which  produce  artificial  carbonic  acid  (from  coke  or 
lime  and  coke)  is  not  advantageous,  as  their  only  chance  of 
existence  lies  in  producing  to  the  utmost  of  their  capacity. 
The  Wiirtteuiherg  industry  for  the  production  of  liquid 
carbonic  acid  is  attracting  more  and  more  attention.  This 
industry  has  developed  itself  in  a  small  valley  (Gyachthal) 
on  the  Upper  Neckar. 

lht  carbonic  acid  there  wells  up  from  the  earth,  mixed 
with  steam,  so  that  a  chemical  purification  is  unnecessary. 
The  carbonic  acid  is  simply  carried  through  pipes  to  a 
drying  apparatus,  freed  by  calcium  chloride  from  steam,  and 
then  liquefied  by  pressure.  The  machinery  far  this  is 
driven  by  the  falls  of  the  Neckar.  After  liquefaction 
the  carbonic  acid  is  filtered  through  charcoal,  and  tilled 
into  bottles  previously  tested  to  bear  a  pressure  of  3,620  lb. 
per  sq.  in.  (240  atmospheres).  The  company  possesses 
a  store  of  30,000  iron  bottles,  and  has  four  special  railway 
wagons,  each  capable  of  holding  10  tons,  by  means  of 
which  the  carbonic  acid  is  transported  direct,  and  only 
drawn  off  into  bottles  at  the  place  of  destination.  An 
immense  quantity  is  thus  sent  to  Berlin,  Vienna,  and  Zurich. 
It  should  be  mentioned  that  though  the  railway  takes 
10,000  litres  (2,200  gallons)  at  a  time  in  one  single  vessel 
not  a  single  accident  has  yet  occurred. 

l'.il  \SH     C8     (  .KUMAXT. 

Foreign  Office  Annual  Scries,  No.  2671. 
The  impetus  given  to  the  chemical  industry  in  Germany 
is  shown  by  the  increase  in  the  potash  industry,  which,  with 
it-  various  works,  represents  a  capital  of  400,000c.  The 
constantly  increasing  use  of  this  substance  in  agriculture 
might  seem  to  protect  it  from  over  production  ;  but  fresh 
borings  are  yearly  being  made.  At  the  general  meeting  of 
the  potash  works  at  A-chersleben  it  was  pointed  out  that 
a  continuous  addition  to  the  number  of  works  would  in  the 
end  endanger  the  prospects  of  the  trade.  It  remains  to 
be  seen  bow  far  the  new  works  will  be  able  to  exist,  as 
for  the  development  of  the  industry  considerable  capital  i- 
necessarv. 

Kelp  Exports,  Siav.ini.ek  (Norway). 

Foreign  Office  Annual  Series,  No.  2659. 
The  burning  of  seaweed  into  kelp  for  use  in  the  iodine 
manufactories  is  carried  on  along  the  coast  of  Jaiderea  and 
at  the   Karino.     The  export  of  kelp   from  Stavanger  bus 
been  as  follows  ;  — 


Tear. 

Quantity. 

Year. 

Quantity. 

T   .MS. 

1891 

4i2 

1896 

1.11(51 

!-!.J 

B63 

1  -a? 

2,7495 

1893 

1,049 

1898 

1.147 

lH'JJ 

1,056 

1899 

1  687 

1,161 

1900 

1,709 

CiikmicaLS  AT  Genoa   in    1900. 

Foreign  Office  Annual  Series,  No.  2681. 

Chemicals  consisting  of  acids,  oxides,  sulphate  of  soda, 
and  other  sulphates  and  products,  principally  from  France 


and  the  United  Kingdom,  as  well  as  from  the  Unite 
increased  from  286  tons  in  1899  to  634  tons  in  1900. 

Volcanic  Products  of  tiik  Solfatara  (Napi 
Foreign  Office  Annual  Series,  No.  2678. 

In  the  Solfataru  certain  chemical  industries  are 
out  on  a  large  scale  by  natural  agencies.     The  vol 
situated    near    Naples,   above    the    port   of    Pozxnoll      i 
crater  has  been  in  eruption  within  the  historical  pel 
still  continue-  to  emit  jets  of  steam  charged  with  sulphui 
vapours  from  fumaroles  among  its  rocky  walls.    The  1 
continued  passage  of  hot  acid  fumes  through  the  ordii 
volcanic   rocks   constituting   the   walls   of   the  era 
during  the  course  of  time  so  acted  upon  them  that  in  - 
places  they  have  become  rocks  of  an  entirely  new  chartv 
and  suitable  for  a  variety  of  useful  purposes. 

Many  of  the  products  of  the   Solfatara  have  b. 
lected  and  employed  for  various  purposes  for  a  long     • 
past.     They  may  be  conveniently  classified  under  the  i 
heads  of  solid,  liquid,  and  gaseous  products. 

Solid  Products  : — 1.  Lava. — Quarries  have  been 
up  in  the  lava  flow,  and  being  close  to  the  sea  are  cxtensi  > 
worked  for  stone  employed  in  submarine  constructions. 

2.  White  Earth  or  "  Bianchetto." — Another  pr. 
the   Solfatara  is  the  "  bianchetto,"  a  white  earth  » 
consists   largely  of  china  clay  impregnated  with 
The  earth   is   submitted  to  a   process   of  lixiviation 
water — the  heavier  particles  sink  to  the  bottom  w 
lighter  remain  in  suspension  in  the  water,  forming 
fluid.     This  is  run  off  into  a  second  tank,  when 
tained  particles  are  slowly  allowed  to  precipitate  a- 
paste.     This   paste  is   then  scraped  together  into  lunq   : 
the    size   of   cottage   loaves,    which   are   slowly  i 
exposure  to  the  air-     In  this  form  the  product  i- 
rnake   stucco,   and    also   to    mix    with   common   o 
matters.     From  the  first  precipitate  of  the  heavier  i 

a  hydraulic  mortar  may  be  made  by  a  proper  adnm  ■■ 
of  lime. 

3.  Grey  Earth  or  "  Piombina." — This  earth  is  1 
a  depth  of  about  13  yards  below  the  floor  of  the  ci 
is,  therefore,  moistened  by  the  mineral  watei 
which  is  found  at  that  depth.  The  name  piombina 
to  this  earth  on  account  of  its  grey  colour  din 
presence  of  a  small  quantity  of  iron  salts.  When  I 
is  left  in  contact  with  air  and  rain  for  some  day-  il 
grey  colour  and  becomes  white  like  the  bianchetto 
mentioned.  This  is  due  to  the  oxidation  of  the  iroo  It 
and  its  subsequent  solution  in  water.     The  pionii 

to  a  less  degree  the  bianchetto,  are  used  for  the  man 
of  alum. 

4.  Sulphur     Earth.  —  The     earth    in    the    imme  U 
neighbourhood  of   the   fumaroles  is  strongly  imp 
with    sulphur   and   arsenic,  occurring   as   minute 
interspersed  throughout  the   porous   earth.     In  i 
seventies    it    was   discovered   that   this    earth  bat 
beneficial   action  on  the  vine  by  destroying  or  k. 
insect  pests,  in   making  the  foliage  more   healths, 
increasing  the  weight  of  grapes  produced.    Its  eft 
combating   the   phylloxera   is    as    great  as   its   f 
extirpating  other  insect  pests. 

5.  Mineral  Specimens. — The   sulphur  hardly  00C0 
sufficient  quantity  to  render  its  separation  successful   hi 
the  commercial  point  of  view,  but  the  discovery  of  I  I 
deposits  is  possible. 

Chief  among  the  other  minerals  are  kaolin  or  china   J 
free  silica,  alumina,  and  barium  sulphates  which 
the  form  of  halotrichite,  voltaitc,  coquimbite,  gyp 
copiapite. 

Liquid  Products.— The    Fontes   Lcucogxi,  known 
as  "  I  Pisciarelli,"  are  mineral  springs  containing  - 
of  aluminium,  calcium,  and  iron,  with  sulphurous 
sulphuretted  hydrogen   in    solution.      Of   late   v 
Pisciarelli  have  ceased  to  flow,  but  by  sinking  wells 
depth  of  6  fathoms  in  the  floor  of  the  crater,  an  ab 
of  hot  mineral  water  at  a  temperature  of  45'''  to  in 
be  found. 

The  density  of  the  water  is  1-002.    An  analysis  i 
by  Signor  S.  de  Luca  showed  that   1,000  parts  ol  « 
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i-ral    wilier    contained    the    fallowing    proportions 

-  :  — 

Sulphates 1-473 

Ohloridos 

lis  oxide O'lll 

Calcium  oxide 0-1015 

shim  oxide 0*023 

Potassium  oxido 0'017 

ilium  oxide 0-335 

- 0*3155 

ii  nl  i 

Sodium  oxide,  raang  inese,  organic  substanci  s, 

arsenic  (traces),  .te 

Water 0:i7*20!l 

Tot.il li 


of 


is  Products. — From  two  of  tin  cave ar  t lie  side 

Ifatara  hot  vapour:*  arise  which  are  chiefly  ■*om- 
steam  and  carbonic  acid  pas,  Ijut  whicli  also  contain 

1  quantities  of  sulphuretted  hydrogeu  aad  sulphurous 

und  small  traces  of  arsenic. 

II.—  GLASS,  POTTERY,  AND  ENAMELS. 
\i;iiiivu  vue   \ni>  China   \t   Portland,  Oregon. 

Foreign  Office  Annual  S,  ties.  No.  2666. 

eirthenware   the    raited    Kingdom    has   lost  ground 

merican  potteries  have  gained,  and  this  is  likely  to 

•  American  earthenware  is  improving  steadily  and  a 

i.iwy   article   is   being  turned  out.     British  potters 

itly  raised  their  prices  nearly  one-third,  while  Americans 

ranced  theirs  5  per  cent.     It  is  suggested  that  the 

.hi  kl  use  more  gold  in  decoration.     Germany  com- 

more  with  France  than  with   the  United   Kingdom, 

ig  cheap  and  showy  chinaware,  and  the  trade  in  this 

reased.     More   chinaware  has  been  imported  from 

in  in  1899. 


IX—  CEMENTS,  Etc. 

i  si  in  Canada  under  the  Preferential  Tariff. 

Comm.  Intelligence,  Aug.  10,  1901. 

e  annual  report  of  the  Ontario  Bureau  of  Mines  shows 

the  manufacture  of  cement   is    expanding,   the    tot:.l 

Ktion  of  1900  being  much  larger  than  in  any  previous 

The   home  market   is   not  wholly  supplied    by   the 


ict  of  Ontario  works.  During  the  fiscal  year  ended 
30,  1900,  the  imports  of  cement  into  Canada  amounted 
112,170  cwt.,  as  follows;  — 

Dols. 

From  Great  Britain 249,280 

..     United  States 65,5© 

.,     Belgium 150,213 

..    Germany 59,331 

..     other  countries 200 


Total 520.593 


marked  change  took  place  during  the  year  in  the  pro 
>n  of  cement  imported  from   the  several  countries   of 
■    In  the  twelve  months   ended  June   30,   1S99,  the 
9  were  :— 

Dols. 

From  Great  Britain 125,778 

„    United  States v. 52,878 

..     Belgium ...... 232,434 

,.     Germany 73,135 

..     other  countries 1  l(i 


Total 484,371 

vill  be  seen  that  the  imports  of  Belgian  and  German 
a,  which  had  risen  from  79,370  dols.  and  15,603  dols. 
■lively  in  1896,  received  a  decided  check,  while  those 
Ureal  Britain  were  almost  doubled,  and  constituted 
a  larger  proportion  than  in  1896,  when  they  were 
>6  worth  out  of  a  total  importation  of  252.S82  dols. 
ady  the  preferential  tariff  is  aiding  British  cement. 


i  i  mi  m    IhporTS  of  Portland  (OsBOOR),   I  .S.A. 
Foreign  Office  Annual  Series,  No.  266C. 

The  largest  trad.-  is  in  cement,  and  it  is  principally  in  this 
that  German  irade  has  gained. 

I  Inn-  is  little  that  is  encouraging  in  the  outlook  for  trade 
in  commodities  of  British  manufacture.  The  cement  trade 
las  largely  gone  to  Germany  and  Belgium,  and  this  year 
china. .ml  Japan  have  entered  a;  competitors.  Somi 
the  Chinese  brands  of  cement  are  reported  to  bi  of 
quality  and  well  up  to  the  best  brands,  bat  the  Japanese 
cement  is  not  favourably  reported  upon. 

A  feature  of  interest  in  the  statistics  is  the  import  of 
barrels  of  "  Portland"  cement  manufactured  in  Hong  Kong; 
the  indications  are  that  Iiong  Kong  will  make  constantly 
asing  shipments  to  the  Pacific  Coast  of  this  article, 
which  has  been  subjected  to  Government  and  railway  tests 
with  excellent  results. 

Cement  at  S\n  Francisco,  Cal. 

Foreign  Office  Annual  Series,  N 0.2673. 

The  following  table  shows  the  quantity  of  cement  im* 
during  the  last  two  vears : — 


From— 

Quantity. 

1900. 

1889. 

Belgium 

German? 

Lb. 

188,18 

75,412,551 

69,448,000 

2,964,140 

981,800 

Lb 
59,234.<ilM 
87,005,800 
37,541,000 

870,982,187 

123.780,2011 

A  few  years  ago  British  cement  had  almost  a  monopoly 
of  this  market,  but  last  year  the  imports  fell  from  second 
to  third  place.  This  is  attributed  to  the  manufacturers' 
refusal  to  regard  the  advice  of  importers,  who  urged  them 
to  produce  a  finer  article.  This  they  neglected  to  do  until 
the  Continental  makers  had  firmly  established  themselves  in 
the  business.  The  British  cement  now  sent  here  meets  the 
requirements  in  quality  and  price,  as  compared  with  the 
Continental  article,  but  has  lost  its  prestige  and  no  longer 
commands  the  market. 

Several  local  companies  for  the  manufacture  of  cement 
have  been  incorporated,  and  one  of  them,  backed  by  large 
capital,  is  expected  to  commence  operations  by  the  end  of 
the  current  year.  Those  that  can  produce  a  good  article 
and  are  situated  within  a  radius  of  50  miles  from  this  city 
have  excellent  prospects  of  success.  The  entire  needs  of 
the  State  will  probably  be  supplied  from  local  sources  in  the 
near  future. 

Portland  Cement  Industry  in  California. 
G.  P.  Grimsley.      Eng.  and  Mining  J.,  July  20,  1901. 

Nearly  650,000  barrels  of  Portland  cement  were  imported 
from  England,  Germany,  and  Belgium  into  the  port  of  San 
Francisco  during  the  year  1900,  on  which  the  import  duty 
was  about  206,000  dols. ;  and  from  the  present  outlook 
more  will  be  imported  during  the  year  1901. 

The  only  cement  plant  now  in  operation  in  California  is 
at  Colton,  on  the  Southern  Pacific  Bailroad.  This  mill  of 
the  Californian  Portland  Cement  Company  was  started  in 
1893  and  produced  600,00  bbls.  in  1900.  The  lime  quarries 
are  located  on  the  side  of  Slover  Mountain,  where  the  stope 
is  loaded  into  ears  and  hauled  through  a  400-ft.  tunnel. 
There  it  is  dumped  into  a  chute  370  ft.  long,  which  delivers 
the  rock  to  the  jaw  crusher  in  the  upper  part  of  the  mill. 
The  limestone  contains  98  per  cent,  lime  and  about  1  per 
cent,  alumina  and  iron. 

The  clay  is  brought  from  Perris,  30  miles  away,  and 
contains  84*6  per  cent,  silica  and  alumina  with  about  4  per 
cent,  of  lime.  It  is  dried  by  exposure  to  the  air.  Tne  cby 
aud  crushed  limestone  are  weighed  and  dum  ped  into  an 
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elevator  boot,  which  discharges  the  mixture  into  hoppers 
the  lour  Griffin  mills.  After  grinding,  the  material 
is  delivered  t  >  screw  mixing  conveyors  that  discharge  into 
large  storage  rooms.  The  mixture  is  then  fed  by  a  screw 
\  :.r  to  two  rotary  kilns  7.'>  ft.  long,  and  heated  by 
petroleum  gas  with  blisl  from  fin  blowers.  All  this 
machinery  has  heel,  invent*  1  and  patented  by  the  company's 

ehemi-t.  Sir.  K.  Dnryee,  who  is  in  eharge  of  ths  mill. 

The  clinker,  after  cooling,  is  reduced  to  a  flour  in  Krupp 
ball  and  tube  mills,  and  the  cement  is  carried  by  a  screw 
conveyor  to  the  warehouse.  Colton  Portland  cement  has 
a  tensile  strength  of  418  lb.  in  seven  day.*,  and  586  lb  ii 
38  days.  The  e.ipa.ity  of  the  plant  is  375bbls.per  day 
and  the  total  cost  of  constriction  has  been  160,000  dob. ; 
over  150,000  Mils,  hue  been  sold  on  the  Pacific  Coast. 

lioth  steam  and  electric  power  are  used.  The  kins  and 
blowers  are  run  by  individual  steam  engines,  while  the 
crashers  and  Grrnin  mills  are  run  by  a  Mi)  h.p.  motor.  The 
machinery  of  the  clinker  grinding  room  is  ruu  either  by 
engine  or  by  a  175  h.p.  dynamo,  ami  the  buildings  are 
lighted  by  electricity. 

X.— MET  ALL  UR  G  Y. 

Discovery  of  Oshioh  ix  Nrw  Zlalaxp. 

Imp.  Inst.  J.,  Aug.  1901. 

The  Xi  tr  Zealand  Herald  states  that  osmium  has  been 
found  associated  with  strontium  nitrate  in  a  mineral  found 
in  the  Waratea  claim. 

Mineral  Production  of  Queensland  in  1900. 

Bd.  of  Trade  J.,  Aug.  8,  1901. 

The  following  table  showing  the  mineral  production  of 
Queensland  during  the  year  1900  is  compiled  from  the 
official  report  of  the  Queensland  Under  Secretary  for  Mines, 
recently  received  at  the  Board  of  Trade  : — 


Quantity. 


Mineral. 


Is:';.. 


1000. 


Gold- 
Crude  

Standard  .. 
Defined  ... 

Silver    

Tin 

Lead 

Coal 

Copper 

Wolfram  

Mangai 

uth 

Antimony  . .. 
Mol.\  bdenite  ■ 
Lime 


Oz. 
0kS,S94' 
728,006 

1 1.".  325 
Tons. 

56 

494.009 

ltSli 

259 

785 


40 


Oz. 

7J>7,515 

676.029 
112,980 

Tons. 

1,123 

2115 

407,132 

384 

1891 

175 

8 

"ll 
3,664 


The  Production  o»  Jims  Ore  in-  the  United  Sr\Ti> 
os  America. 

The  Iran  Age  of  lllh  July  states  that  the  United  States 
Geological  Survey  has  completed  the  annual  report  upon 
the  production  of  iron  ores  in  1900,  prepared  Iry  John 
liirkinhine,  of  Philadelphia. 

A  total  output  of  27,553,161  tons  causes  the  year 
1900  to  repeat  the  records  of  the  years  1898  and  1899 
with  a  production  of  iron  ore  in  excels  of  the  amount 
previously  reported  in  any  year  for  this  or  any  other 
country.  The  following  figures  illustrate  the  increase  in 
the  output  of  iron  ores  in  the  last  three  years: — 1898, 
19,438,716  tons;  1899,  24,683,173  tons;  1900,  27,553,161 
tons. 

Of  the  above,  no  less  than  24,329,567  tons,  or  88 '3  per 
of  the  total,  nas  produced  by  1  10  mining  undertakings, 
viz.,  42  situated  in  Michigan,  31  in  Minnesota,  In  in  Ala- 
bama, 0  in  Wisconsin,  4  each  in  New  York  nnd  Colorado, 
3  each  in  Tennessee!  New  Jersey,  and  Virginia,  2  in  Penn- 
sylvania, and  1  each  in  Georgia  and  Wyoming.  Eighty- 
five  of  these    imporlant  mining   undertakings   contributed 


81,591,610  tons  of    red  hematite  ore,   15  brown   hemati 
mine-  yielded  1,342,974  tons,  9  mines  of  magnetic  oi 
1,234,183  tons,  and  1  miue  contributed  a  mixture  of  157,7 
tons  of  red  hematite  and  magnetite. 

Chemical   vnd  Metallurgical  Industries 
New  Yokk. 

Kiij.  and  Mining  ./..  Aug.  10,  1901. 

The  smelting  and  refining  of  copper  and  lead,  gold  ;. 
silver  are  well  represented  in  the  vicinity  of  New  York. 
Perth  Amhoy,  the  terminus  of  some  anthracite  coal  roai 
there  are  the  great  plants  of  the  American  Smelting  ai 
Refining  Company  (formerly  the  Guggenheim  Smellii 
Company),  and  the  Raritau  Copper  Company,  while 
the  opposite  side  of  th,  Arthur  Kill,  at  Tottenville,  on  Stat. 
Island,  a  new  copper  refinery  is  bjing  erected.  T 
Guggenheim  Works  receive  silver-lead  and  crude  copp 
from  Mexico,  whence  shipments  are  made  by  steamship  i 
Tampico,  and  from  plants  of  the  American  Smelting  a< 
Refining  Company  in  Colorado.  They  produce  electroh 
copper,  desilverized  and  antimonial  lead  and  lefin  ■ 
and  silver.  The  Raritau  Works  receive  crude  copper  fr. 
Jerome,  Ariz,  and  the  various  Lewisohn  interests  in  gevei 
parts  of  the  West,  and  produce  electrolytic  copper  a 
refined  gold  and  silver. 

Not  far  away  from  the  works  at  Perth  Amboy  arc  thr 
of  the  Mountain  Copper  Company,  at  Elizabeth,  K. 
where  the  matte  from  Keswick,  Cal.,  is  converted  into  cm 
metal,  which  is  shipped  in  the  form  of  anodes  to  otl 
works  for  refining.  In  Elizabeth  also  are  the  works  of  t 
Waclark  Copper  Company,  where  the  copper  from  I 
Ceiled  %'erde  Mines  is  worked  up  into  wire,  etc. 
Newark  there  is  the  plant  of  the  Iialhaeh  Smelting  o 
Refining  Company,  which  does  the  same  kind  of  work 
the  Guggerheim  plant  at  Perth  Amboy,  but  in  ad.lii 
turns  out  electrolytically  refined  nickel ;  while  at  Irvlngt' 
a  suburb  of  New  ark,  the  Irvington  Smelting  and  Refin 
Compauy  receives  crude  copper  from  various  sources  a 
produces  electrolytic  copper  and  refined  gold  and  siK 
At  Constable  Hook  the  Orford  Copper  Company  tre 
malte  from  Sudbury,  Ont.,  and  ore  from  New  Caledou 
producing  copper  anodes,  crude  and  refined  nickel  a 
nickel  oxide.  The  works  of  the  Nichols  Chemical  Coiupai 
at  Laurel  Ilill,  on  Long  Island,  complete  the  list  of  cop] 
refineries  ;  they  receive  crude  copper,  ore  and  matte  !" 
many  sources,  including  ingot  from  Mt.  Lyell,  TasmuDi 
matte  from  Newfoundland,  and  ore  from  the  Prou 
Quebec,  and  besides  refined  copper,  gold  and  silver  prodi 
sulphuric  acid,  copper  sulphate,  alum  and  a  long  line 
chemical  compounds.  It  is  said  that  special  works 
be  built  on  the  Haekensack  Meadows  behind  Jersey  C 
to  treat  mohawkite  from  the  Mohawk  mines  in  Mid 

The  Mathieson  Smelting  Company  reduces  antimony  ' 
from  remote  sources  at  Chelsea,  Staten   Island.    The  S. 
White   Dental  Company,  at  Prince's  Bay,  Stated  Wai 
and  Baker  and  Company,  and  C.   V.  Crosetmire,  both 
Newark,  refine  crude  platinum  obtained  from  Russia,  wl 
the  Orford  Copper  Company  refiues  it  as  a  In -product  fr 
the    Sudbury   nickel-copper    matte.     In    New   York   I 
proper,   C.  S.  Piatt    refines    crude   gold    and    silver. 
Newark   and  Jersey  City  the  Jersey   Zinc  Comp: 
plants  where  zinc,  zinc  oxide   and    spiegeleisen   ai 
duced,  but  these  are  to  be  abandoned  eventually  In 
of  the  larger  and  more  modern  plant  at  Palmerton,  Pa. 

The  non-metallic  mineral  products  which  are  worked 
n  the  vicinity  of  New  Y'ork  are  as  important  as  the  U 
Sulphuric  acid,  which  is   the  great  staple   of  the   <  I 
industry,  is  produced  at  Laurel  Hill,  L.I.,  and  at  li 
Passaic,    Newark    and    Lodi,   N.J.      A    large   part  of 
crude  pttroleum  of  Pennsylvania  is   brought  by  pipe  ll 
to  Bayonne,  where  are  the"  great  refineries  of  the  Si 
Oil  Company,  whence  the  finished  product  is  loaded  cine. 
on  vessels  for  export.     At  Bajonue  there  i-  al>"  the  bn  • 
refinery  of  the  Pacific  Coast  Borax  Company,  which  car  < 
thither  the  crude  mineral   from  Southern  Califon 
Carteret,  N.J.,   there  are  large  works  for  manufacture 
acid  phosphate  of  lime,  which  use  rock  from  the  South  i 
States  as  one  of  their  raw  materials. 
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Mercury  KxroRTS  of  San  Francisco,  Cal. 
Foreign  Office  Annual  Series,  A'o.  2673. 
he  exports  of  mercury  declined  in  19(10,  2,81:1  flasks 
than  i»  1S'-''-'  having  been  sent  away.  Trail''  with 
Jen  increased,  but  was  more  than  offset  by  the  decrease 
lie  China  business,  which  only  absorbed  one-fourth  "f 
amount  taken  in  1699.  The  production  of  the  metal 
ised  -lightly  by  the  opening  up  of  new  and  tin 
iseitation  of  some  old  properties.  Good  prices  prevailed 
ing  the  year. 

Sju  i  cisc  Works   vi   Ta<  om  v. 
Foreign  Office  Annual  Series,  No.  20(16. 

hiring  the  past  year  the  Tacoma  Smelling  and  Refining 

|  has  added  three  blast  furnaces  to  ii-  works,  each. 

ible  of  roasting  7u  ions  of  ore  per  diem,  and  has  spent 

'iio/.  in   increasing  the  capacity  of  its  plant,    whieli    is 

smelting  .'125  tons  of  ore  daily  ;  250  men  are  employed. 

reported  that  the  gross  weight  received  during  the  past 

t  :  was  111,025,536  lb.,  which  contained  47,773*86  oz.  of 

gl,   929,68S'03    oz.    of    silver,    13,992,310    lb.    of    lead, 

516,318    lb.  of  copper,  the    output    was  200,650   bars 

,  laining   50,015-41    oz.    of    gold    valued    at    206,763/., 

199-63  oz.  of  silver  valued  at    112,928;.,  18,984,917  Ih. 

valued   at   101,371/.,  and    250,000    lb.    of    copper 

it  S,000/. 

"Bismarck"  Steei.  i.\  Germany. 
Foreign  Office  Annual  Series,  No.  267 1. 

.  new  patent  steel  (Bismarck   patent  steel)  is  manufac- 

'  d  by  the  Bismarck  Ironworks,  which  will  cut  Bessemer 

i  velocity  of  36  ins.  per  second,  thus  offering  a  new 

lion  of  the  problem  of  increasing  the  speed   at  which 

I  can  be  turned- 

MlvKKALS    OF    DlARBEKIH    (ASIATIC    TCRKEY). 

Foreign  Office  Annual  Series,  No.  2657. 

here  was  an  increase  of  more  thau  100  per  cent,  in  the 

e  of  the  export   of  copper  in  1900,  as  compared  with 

of  the  year   1898.     The  ore,  which  is   found   in   abun- 

•  Bakir  Maadcn  (i.e.,  copper  mine),  about  16  hours' 

10  the  north  of  Diarbekir,   is   smelted  in  furnaces 

■  I, although  coal  is  to  be  fouud  in  the  neighbourhood. 

t  coal  mining,  however,  is  carried  on  iu  the  province. 

exists  in  the  same  district  of  Maaden,  and  also 
i eh,  a  district  on  the  right  bank  of  the  Tigris,  aboat 
-'  distant  to  the  south-east  of  Diarbekir,  but  no 
ire  made  to  extract  the  ore. 

s  found  in  great  abundance  at  Bisherri,  distant  18 
i  the  east  of  this  city ;  sulphur  at  Tchermukh  near 
it  Maaden,  and  coal    both  at   l-allu   on   the    Upper 
linites  and  at  Djezireh. 

ith  the  above  exception  no  attempt  is   made   to  utilise 
tl  mineral  wealth    of  the   province.      One   of  the  chief 
for  this  neglect  is  defective  means   of  communi 
rendering   cost    of  transport  to    the    nearest   ports 
prohibitive. 

CoprER  in  Java. 
Foreign  Office  Annual  Series,  No.  2665. 
he  imports  of  British  copper  show  a  noteworthy  increase 
gainst  an  important  decline  in  the  quantities  of  Dutch 
let  which  have  arrived  here  during   1900  ;  only  a  few 
9  ago  principally  Dutch  copper  was  imported  here. 

XII.  —  OILS,  Etc. 
Castor  Oil  Manufacture  at  Marseilles. 
Bd.  of  Trade,  Cumm.  Dept.,  Auj.  10,  1901. 
n  July  22  last  an   inquiry    was   addressed  from   this 
ety  to  the  Commercial  Department   of  the  Board  of 
le,  49,  50,  Parliament   Street,  S.W.,  asking  for  iufoinia- 
is  to  the  manufacture  of  castor  oil  at  Marseilles.     On 
•  10  a  report  from  Consul-Geueral  Gurney,  dated  Aug.  2, 


of  which  the  following  is  an  abstract,  was   furnished  by  the 
Department  in  response  to  the  inquiry  : — 

Castor  Seed  Imports. 

Quantities.  —  25,584  ton-  of  castor  "it  seeds  were 
imported  during  1900  at  Marseilles  fiom  India,  out  of  a 
total  import  of  25, 599  British  tons,  the  remaining  15  tons 
having  come  from  Java. 

Qualities. — The  quality  of  the  Indian  seed  has  deterio- 
rated since  1898.  The  crops  have  been  very  variable, 
Imports  from  India  might  be  improved  and  increased  by 
hotter  cultivation.  The  Java  seed  ,vas  considerably  superior 
in  quality.  The  variations  in  quality  are  a  source  of  great 
trouble  to  the  manufacturer  of  the  oil.  Much  of  his  success 
depends  on  his  being  able,  by  careful  manipulation,  to 
make  up  for  the  inferior  quality  of  some  of  the  see  I. 

Competition  in  Castor  Oil  Milling. 

British  Competition. — Marseilles  has  been  considerably 
influenced  by  the  erection  of  castor  oil  mills  iu  Lancashire 
and  elsewhere  in  the  Xorth  of  Europe.  The  mills  at  Hull 
anil  near  Liverpool  are  working  satisfactorily.  They  are 
said  to  he  as  well  equipped,  aud  possess  as  good,  if  not 
better,  plant  than  the  Marseilles  firms. 

Indian  Competition. — India  now  manufactures  castor  oil 
for  export.  Calcutta  sends  home  castor  oil  first  grade, 
from  first  pressing  for  pharmaceutical  purposes. 

German  Competition. — Germany  manufactures  castor  oil 
at  Mannheim,  but  without  apparent  success.  The  oil  is 
good,  but  the  business  does  not  pay. 

American  Competition. — The  United  States  are  about  to 
start  castor  oil  milling  for  home  consumption. 

Methods  of  Manufacture  of  Castor  Oil. 

Shelling  and  Crushing. — The  seed  is  shelled,  and  is 
crushed  under  hydraulic  presses  similar  to  those  used  for 
all  oil  seeds.  Different  results  are  secured  by  more  or  less 
careful  manipulation  of  the  seed  after  shelling.  It  is  here 
that  the  skill  of  the  manufacturer  tells. 

The  above  refers  to  castor  oils  of  first  and  second  pressing 
for  industrial  purposes.  (Cotton  printing,  machinery  oil, 
&c.)     In  the  second  pressing  some  water  is  added. 

Clarification. — The  oil  is  clarifiel  by  filtratiou  through 
fuller's  earth. 

Pharmaceutical  Castor  Oil. — The  North  cannot  compete 
with  Marseilles  in  the  manufacture  of  medicinal  castor  oil. 
The  secret  of  the  success  of  Marseilles  millers  is  due  iu 
great  measure  to  the  climate,  the  air,  and  the  sun,  which 
last  greatly  assists  in  the  bleaching  of  the  oil.  Marseilles 
millers  also  claim  that  the  quality  of  the  water  used  by 
them  in  the  second  pressing  of  the  seed  is  in  their  favour. 

No  Chemical  Process. —  Xo  chemical  operation  is  resorted 
to  in  the  process  of  manufacture  at  Marseilles.  Recent 
improvements  in  manipulation  alone  have  increased  the 
output  and  make  up  for  the  mixing  of  inferior  with 
superior  qualities  of  seed.  This  skill  iu  manipulation 
is  in  reality  the  manufacturer's  secret ;  even  his  local 
competitors  being  ignorant  of  his  manner  of  working. 
But  any  expert  miller  ought  to  easily  work  out  the  problem 
for  himself. 

Economic  Advantages  favouring  Marseilles. 

Cheap  Labour. — There  are,  in  addition  to  the  climate, 
two  great  advantages  possessed  by  Marseilles  millers  over 
British  manufacturers  of  castor  oil  for  industrial  purposes. 
These  are,  cheap  labour  aud  a  ready  sale  for  oil  seed  cake. 
Labour  costs  very  little.  Italians  are  employed,  working 
11  hours  in  the  24,  for  a  wage  of  from  2s.  5d.  to  3s.  3d. 
per  diem.  The  men  work  at  day  aud  night  shifts,  alter- 
nating weekly. 

Demand  for  Cake. — But  the  main  cause  of  success  is  the 
local  demand  for  oil  cake  as  manure.  The  residue  amounts 
to  60  per  cent,  of  the  seed  used.  Thus,  15,000  to  18,000  tons 
of  castor  oil  cake  are  annually  consumed,  within  a  short 
radius  of  Marseilles,  by  market  gardeners  for  the  raising  of 
early  vegetables.    There  is  unfortunately  no  such  demand 
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for  this  cake   in  England.     Some  oil   oakfl  of  British  niann- 
put  on  the  Marseilles  market     In  the 
mutter  of  price-   Great   Britain   is  thus   seen   to  be  at  a 
1  vantage. 

Cod-uvxb  Oiti  Production  of  . 

/;.  /.  pinois.    ■/.  Pharm.  Chim.  1901.13,   [11],  518—524, 
and  [IS],  555—560. 

The  vield  of  oil  is  not  proportional  to  the  number  of  fish 
captured.  Thus,  in  certain  years,  1,000  c  1 1  arc  i  mired  to 
pro  luce  a  barrel  of  about  100  litres  of  oil,  whilst  at  other  tim  :s 
from  1,500  to  2,000  are  necessary.  This  depend*  partially 
upon  the  weather,  for  if  extreme  cold  be  experienced 
during  the  earlier  part  of  an  expedition,  the  livers  freeze, 
and  are  then  less  suitable  for  the  production  of  oil. 

Certain   traders   asserl   thai   each   vessel  should   obtain 
irrels  of  oil,  but  in  the  auth  nr-'s  opinion  Ih  s  estimate  is 
too  high,  as  regards  the  medicinal  oil,  at  least. 

A  of   tabular   statistics  are   given,  and   from 

these  it  appears  that  the  cod  fishery  in  Newfoundland  has 
slightly  in  sreased  during  the  last  few  years,  this  increase 
corresponding  to  the  increase  in  the  number  of  vessels.  In 
iptored  26,082,896  kilos,  of  coddsh, 
probably  yielding  3,835  barrels  of  medicinal  oil. 

Since  1895,  the  fisheries  of  Iceland  and  Dogger's  Bank 

have    decreased    considerably,   although    tbe    number   of 

d,     Thus,  in  1890,96  vessels  capture  I 

9,265,493    kilos,  of  codfish  off    the  cast   and  west  coasts 

of   Iceland,   whilst,   in    lsys.    [86    \cssels    captured    only 

170  kilos. 

In  the  Norwegian  fishery  there*  appears  to  be  a  similar 
disap-  of  the  codfish.     In   1899,  only  37,584,000 

fish  were  caught  as  against  70,339,000  in  1891.  This 
decrease,  however,  is  to  hi  attributed  to  the  falling  off  in  the 
Lofoden  Islands  fishery.  On  the  other  hand,  whilst  tie,' 
mean  annual  yield  of  oil  from  the  Lofoden  Islands  from 
a-  14,300  barrels,  and  from  1883  to  1900, 
13, KS  barrels,  its  value  has  steadily  risen,  and  within  tie; 
last  decad  •  its  price  ha-  been  doubled  or  even  trebled. 

The  yield  of  oil  from  the  French   fisheries  has   remained 
isl     stationary    for    10   years.     In     1898,    483    vessels 
captured     36,102,686   kilos,   of    codfish    producing    5,310 
barrels  of  oil. 

In  Japan  about  330,000  vessels  are  engaged  in  sea-fishing. 
The  cod  fishery  i-  of  considerable  importance,  and  can  be 
greatly  developed.  The  codfish  is  found  notably  off  the 
:.  of  the  inland  of  Hokkaido  and  the  provinces  to  the 
north  of  the  island  of  Nippon  and  Sokouye'tsou.  In  1897 
the  value  or  the  codfish  captured  was  1,009,425  francs. 
The  oil  amounted  to  07,153  kilo-,  and  was  worth  8,930 
francs  or  0-35  franc  per  kilo,  in  Japan. — C.  A.  M. 

Oil   tsn  Sum-  Works  in  South  Italy. 
Foreign  Office  An  nun  I  Series,  No.  2078. 

A  large  mill  for  producing  sulphur  oil  has  been  erected 
at  Gioja  as  well  a-  a  inuiiulnctnry  of  soap.  These  should 
both  do  good  work  when  the  olives  recover  their  normal 
productiveness. 

An  important  oil-making  plant  has  been  established  at 
Battipaglia,  a  small  village  near  Salerno.  The  fruit  is 
treated  chemically  and  excellent  results  arc  obtained, 
'ibis  method  of  manufacture  by  expert-  on  a  large  scale  is 
superior  to  the  old  plan  of  individual  peasant-  making  their 
own  oil  by  rough  and  antiquated  methods.  As  the  factory 
has  been  established  in  a  distiict  where  olives  are  very 
abundant  and  land  is  cheap,  this  industry  should  succeed 
very  well  if  capital  enough  is  put  into  it. 

Li  brii  \tixg  Oils  is  Germany. 
/■'.  rri;/n  Office  Annual  Series,  No.  2071. 
The  Loyal  Railway  Administration  is  continuing  its 
experiments  with  lubricating  material  for  locomotives.  The 
u-e  of  common  mineral  oils  for  the  lubrication  of  those 
part-  of  a  locomotive  which  do  not  work  under  steam  has 
greatly  increased.  As  mineral  oil  is  so  much  more 
economical,  the  proportion  of  vegetable  oil  used  could  be 
in  some  districts  lessened   and  a  more  economical  mixture 


substituted  for  it.     1 1  might  be  a  good  plan  to  use  a  prone 
chosen  mineral  oil  (so-called  cylinder  oil)   for  tli 
working  under  steam  pressure. 


Linseed  Oil  i\  Portland,  Oregon, 

Foreiyn  Office  Annual  Series,  No.  2GG6. 

Linseed  oil  mills  crushed  about  100,090  bushell  of  -, 
last   year.      This   is   about    one-fourth  of  its   capacity 
there  has  always  been  difficulty  in  procuring  sufiii  ii 
The   company    shipped    several  hundred   tons  of 
British  Columbia,  and   seem  to  expect,  if  prices  of  oil  ki 
high,  that  they  can  ship  oil  into  that  market  now  contiol 
by  British  makers. 

Soap  in  Van  (Asiatic  Tcrkev). 
Foreiyn  Office  Annual  Series,  No.  2G.">7. 
The  small  quantity   of  British   soap  which  appeared  ! 
year  does  not  seem  to  find  favour  nor  to  be  able  to  coni| 
with   the    native   article.      For  laundry  purposes, 
the  mixture  of  alkaline  salts  formed  by  evaporation  from 
waters  of  the  lake,  is  exclusively  employed. 

Earth-Nut  Trade  of  Gambia. 

lid.  of  Trade  J.,  Aug.  1,  1900. 

In  1900  over  35,000  tons  were  exported,  but  the  tot 
not  expected  to  reach  25,000  tons  in    1901.     lucii1 
is  mentioned  that  the   rubber  industry  has  now  failed  I  ■ 
great  extent. 

XIII.— PIGMENTS,  PAINTS,  Etc. 

Lacquer  Expouts  oe  Japan. 
lid.  of  Trade  J.,  Oct.  8,  1900. 

The  following  paniculirs  regarding  the  production 

export    of     lacquered   ware    froaa    Japan    arc    taken   fi 
Commerce    (Tokio),     the    organ    of    the    Japan 
Trade  Association. 

In    1894    there    were   4,407   factories,  employing   11 
men,  and  producing  lacquered  ware  valued  at  2,581,701 
but  in  1899  the  number  of  the  factories  decreased  to  4. 
while  the  men  employed  and  the  valic  of  product-  i 
to  20,373  men  and  5,040,228  yen.      The  producing  dial 
are    -40    in    all.     With    regard    to    the   exports   the  i 
•   amounted  to  17,065  yen  in  1807;  in  1877   it  was  vain. 
185,261  yen  ;  in  1887  at  630,724  yen;   in   1897  at 
yen;  and   in  1900  at   1,066,638  yen.     The  following  I 
shows  the  quantity  produced  an  1  exported  during  the 
5  years  — 1896-1900. 


Year. 


1893 
1897 

1898 
18911 
l'JOO 


Production. 


Ten. 
8,295,94! 

4.110.077 
4,886,432 
5,610,228 

No  tlgures 


Eiports. 


Note.— Yen  =  is.  CSi/. 

Taints  and  Co  locus  in  Madeira. 

Foreign  Office  Annual  Series,  No.  2077. 

As   in   former  years   the   greater  proportion 
stores  is  of  British  origin.      Small  quantities  of  coloiu  i 
powders  come  from  (  ui  many,  whilst  zinc  white  and  m 
preparations  are  furnished  by  Belgian  houses,  iinportc 
the   United  Kingdom  and  entered  in  the  Customs  re!  • 
here  as  British  goods. 

XIV.— TANNING,  LEATHER,  GLVE, 

SIZE,  Etc. 

Leather  Thadk  of  Germany  in  1900. 

Foreiyn  Office  Annual  Series,  No.  2680. 

The  short-lived  convention  of  the  North  German  fci 

of  sole  leather,  instead  of  securing  higher  prices,  seer 
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driven  up  prices  to  such  an  extent  that  their  produce 
anger  found  customers;  when  this  convention  was  rii- 
i'd,  after  an  existence  of  only   one  year,  the  supply  of 
leather  was  so  great  that  its  price  dropped  lower  than 
i.l  been  before  tne  formation  of  the  convention. 
be  leather  manufacturers  have  chiefly  suffered  from  the 
for  raw   material,   which   rendered   impossible 
table  sales  of  the  leather  itself.      While  the  market  for 
l  and  skius  is  international,  the  market  for  leather  i 
e>t.    German  tanners  no  longer  control  the  skin  market, 
•  foreign  countries  (especially   America")  buy  largely  in 
Another  drawback  lies  in  the  lung  credit  which 
ta  is  the  German  leather  trade, 
t   present    the    leather  industry   is   threatened   bv   the 

isc  in  the  duty  on  tannins.  A  duty,  e.g.,  of  10  marks 
'.mi  kilos,  is  demanded  by  the  agrarians  on  quebracho 
1,  though  the  actual  cost  of  the  wood  to-day  in  Germany 
it  about  S  mark-  per  100  kilos. 

Ither  manufacturers  claim  a  much  heavier  duty  on 
gn  leather,  by  which  they  hope  the  American  rnariu- 
irew  "ill  be  prevented  from  throwing  their  over- 
uction  upon  the  European,  more  especially  the  German, 
at. 

tsiness  in  fancy  leather  goods  during  1900  was  good. 
I'nited  Kingdom  is  Germany's  best  customer  for  these 
s. 

German  Export  of  Leather  in  1900. 


Export  to       T      , 
United  Il,il 

Export.      Kingdom.       Value. 


Total 


Metric 
Centners, 
er  for  gloves,    varnished       :,.,i,5'i3 

j'ather 22.285 

icr  goods 14,495 

either  shoes 5,840 

goods 15,898 

in  connection  with  17,270 

."r  materials  (albums,  &c.) 

cr  gloves 4,189 


Metric 

1.000 

Centners. 

Marks. 

8,567 

61,892 

7.06G 

1,680 

1,56:) 

7,978 

764 

9.083 

19.978 

5,7S2 

B,635 

C79 


7,121 


Tanneries  in  Naples. 

Foreign  Office  Annual  Series,  JVo.  2678. 

ere  is  a  depreciation  in  the  hides  cured  at  Naples 
ise   the     methods     used     are    old  -  fashioned.      The 

ilitans  dress  their  hides  with  lime  alone,  which 
jes  the  surface,  as  it  has  to  remain   so  long  soaking  ; 

this  the  hide  hardens  because  it  absorbs  carbonic 
le  from   the   atmosphere,  and  it  loses   its   sheen  and 

us  less  marketable.  A  better  method  is  to  mix 
ic  and  kenuel  sweepings  with  the  lime,  which  pulls  the 
core  quickly  off  the  hide,  and  as  the  latter  remains  for 

less  time  in  the  bath,  it  sutlers  less  from  saturation 
he  subsequent  action  of  carbonic  dioxide. 

Leather  Trade  of  Minorca. 
Foreign  Office  Annual  Serifs,  No.  2651. 

'  Hritish  Vice-Consul  atPortMahon  calls  the  attention 
ttish  leather  and  patent  leather  manufacturers  to  the 
lance  that  that  trade  has  in  Minorca,  not  less  than 
ids  of  leather  and  patent  leather,  representing  a  value 
.|;>7/..  having  been  imported  into  Mahon  during  the 
1900,  the  greatest  part  coming  from  the  United 
•.  Germany,  and  France,  and  none  from  the  1 
lorn. 

XV.— MANURES,  Etc. 
Manures  at  St.  Malo. 


'•»■  Intelligence,  Aug.  10,  1901  ;   and  Foreign  Office 
Annual  Series,  .Ye.  2670. 
will  be  found  in  two  parallel  columns  two  reports, 
iroui  our  Vice-Consul  tit  St.  Malo.     One  is  for  1899, 
her  for  1900. 


1899. 

Manures  show  an  increase 
600  tons  odd,  and  1  am 

sure  that  there  is  a  possi- 
bility of  extension  if  the 
country  is  rightly  canvassed. 
I  spoke  of  this  matter  in 
Report  No.  2,085  for   1897, 

and  as  I  said  then,  the  i  < 
of  artificial  manure  is  in 
its  infancy  here,  and  it  is 
little  used  except   for  early 

potatoes I  have 

been  told  many  prefer  British 
artificial  manures,  but,  like 
others,  try  to  get  the  most 
they  can  for  their  money, 
and  French  manufacturers 
have  reduced  their  prices 
considerably. 


1900. 

Manuri  arc  now  almost 
entirely  produced  by  French 
linns.  'I  he  Syndicat  Agri- 
cole  d'llle  et  Vilaine  sti'I 
supplies  to  its  members  herc- 
abo  its  manures  guarantet  d 
to  contain  5  per  rent,  am- 
monia, 10  pi  iluble 
phosphoric  acid,  and  10  per 
cent,  potash,  at  prices  from 
is.  to  7s.  6d.  per  cwt.  The 
l'hospho  ■  Guano    Company, 

through  it-    Paris   house,  bas 

advanced  its  sale  immensely 

during    the    past    lew 

and    prices    are    so    line    now 

that  Hritish  manures  must 
show  evident  quality  to  be 
red.  Tin  re  was  a  time 
when  a  few  opportunities 
given  to  farmers  to  try 
manures,  and  a  little  pushing 
would  have  \ ielded  a  good 
return. 

The  Foreign  <  Hlice  publishes  both  reports  in  one  cover  in 
July  1901.  Commercial  Intelligence  a-ks  why  the  1899 
report  was  not  published  early  in  1900. 

Fertilisers  at  Cberboi  rg. 
Foreign  Office  Annual  Series,  Xo.  2670. 

Chemical  manures  were,  formerly,  almost  exclusively 
imported  from  the  United  Kingdom ;  Cherbourg  now, 
however,  receives  a  large  quantity  from  Hontleur,  the 
British  trade  in  manures  having  been  much  reduced  in 
consequence  of  the  establishment  of  works  for  their  manu- 
facture at  Cherbourg  and  in  the  immediate  neighbour- 
hood of  Octeville.  Works  have  also  been  established 
at  Nantes  and  Granville.  Phosphates  are  derived  chiefly 
from  the  Department  of  La  Somme,  whilst  nitrate  of  soda 
is  imported  direct  from  Chili;  sulphate  of  ammonia  is 
imported  from  England.  Some  large  firms  at  NaDtes  and 
Granville  manufacture  the  manures,  and  mix  them  in 
various  proportions  according  to  the  particular  vegetable  to 
be  grown.  Phosphates  have  also  been  found  in  the  neigh- 
bourhood of  Chef  du  Pont  and  Valognes,  near  Cherbourg. 

Basic  Slag  in  Germany, 
Foreign  Office  Annual  Series,  No.  2671. 
The  demand  for  basic  slag  is  steadilj  increasing,  and  as 
the  production  is  somewhat  limited  on  account  of  the 
i  essation  of  work  in  some  of  the  Thomas  steel  works,  it  is 
thought  in  the  trade  that  the  supply  will  not  be  adequate  to 
the  demand.  This  opens  good  prospects  for  the  British 
export  of  it. 

Guano   \t  the  Cvpe. 
Bd.  of  Trade  J.,  July  25,  1901. 

During  the  year  to  31st  December,  3,183  tons  of  guano 
were  brought  up  from  the  Colonial  and  lehaboe  Islands, 
viz.,  1,901  tons  from  the  former,  and  1,279  tons  from  the 
latter.  All  the  guano  from  the  Colonial  Island-,  together 
with  1,139  tons  froai  the  Ichaboc  group,  was  sold  locally. 

The  Cape  Argus  of  3rd  ult.,  states  that  there  is  no  guano 

tor,  1  at  present  on  the  Colonial  Islands,  and   the   outlook 

for  the  comiog  collecting  season  is  not  encouraging.    The 

-toek   of  guano   stored  upon   the  lehaboe  Islands  is  about 



Chemical  Manures  in  Madeira. 

Foreign  Offire  Annual  Series,  No.  2077. 

(  hemical  manures  are  imported  in  considerable  quantities 

from  the  United    Kingdom — by   far   lie   largest    importer 

beiDg  a  British  firm. — but   lately  manures  of  both  French, 

German,  and.  Portuguese  manufacture  have  been  advertised 
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1  he  trade,  however,  is  confined  to  a  few  merchants. 

manure?  are  employed  for  treating  (he   sugar-canes, 

bananas,  and  vegetables,  anil   excellent  results  are 

hcing  obtained   through  their  use.     As  the  native  sees  the 

to  be  obtained   by  the  employment  of  artificial 

fertilisers  these  may  be  used  more  generally,  and  the  trade 

be  developed  to  a  considerable  extent. 

Phosphvte?  AT  GENOA   in   1SCO. 

Foreign  Office  Annual  Serin,  No.  2681. 

These  quantities  of  phosphates  that  arrived  were  all  in 

excess  of  those  imported  daring  the  preceding  year,  especially 

with   respect   to  phosphates  of  lime  for  chemical  manures. 

Thes]  articles  are  drawn  principally  from  Sfix,  Bon  I    &  ■. 

Fertilisers  It  Kuavii  (Java). 
Foreign  Office  Annual  Series,  No.  2665. 
II. M.  Consul  at  Batavia  reports  that,  with  the  increase  in 
the  area  of  the  sugar  plantations  a  steady  growth  in  the 
use  of  fertilisers  i<  noticeable.  Supplies  of  sulphate  of 
ammonia  and  blood  manures  nave  oeen  received  in  large 
quantities  from  Europe  and  Australia,  whilst  ground  nut 
eake  from  China  and  Brit;sh  India  is  imported  in  larger 
shipments  each  year. 

X  VI.—SCGAE. 

Beet  Sugar  Exports  of  Germany  in  1903. 

Foreign  Office  Annual  Series,  No.  2671. 

The  falling-off  of  the  sugar  export  from  Germany  to  the 
United  Kingdom,  already  noticed  in  1899,  has  intensified 
in  l'JOO. 

The  small  increase  of  the  export  of  refined  sugar,  and 
the  large  decrease  of  the  raw  sugar  export,  is  due  to  the 
sugar  duty  regulations  for  1896,  which  provide  for  the 
refiner  a  premium  on  refined  sugar  of  about  (id.  (50  pf.) 
on  every  50  kilos,  (abont  110  lb.).  The  premium  is  not 
declared,  but  it  can  be  discovered  by  examining  the  fol- 
lowing rates  of  export  reimbursement : — l!aw  sugar  receives 
125  marks,  and  refined  sugar  177',  marks  for  50  kilos. 

The  refiner  pays  the  raw  sugar  manufacturer  when  he 
buys  125  marks  per  50  kilos,  export  reimbursement,  and 
receives  back  again  when  he  exports  refined  sugar  177^ 
marks  for  50  kilos.  The  value  of  this  premium  is  lessened 
by  the  fact  that  only  90  per  cent,  of  refined  sugar  can  be 
produced  from  the  raw  material.  The  competition  of  British 
refineries  in  the  sugar  markets  of  the  world  was  difficult 
enough  without  this  hidden  premium,  and  now  the  German 
sugar  "  Cartel,''  will  make  it  almost  impossible.  The 
"futures"  trade  between  the  United  Kingdom  and  Ger- 
many has  been  by  the  action  of  the  Borse  Law  reduced  to  a 
minimum  The  London  "  futures  "  trade  now  goes  to 
France,  Austria-Hungary,  Belgium,  and  Holland. 

In  the  statistics  of  raw  sugar,  quantities  of  byproducts 
are  included  which  the  Iiritish  manufacturer  requires  for  the 
production  of  certain  special  kinds  (by  mixture  with  cane 
sugar).  That  this  premium  system  makes  German  sugar 
cheaper  for  foreign  countries,  and  by  this  meaus  furthers 
the  interests  of  other  industries,  can  be  seen  by  the  fact 
that  German  sugar  retains  from  the  United  Kingdom  to 
Germany  in  the  form  of  marmalade  or  jam,  which,  in 
spite  of  the  high  duty,  is  imported  in  large  quantities. 
A  reduction  in  sugar  freights  came  into  force  in  April, 
1W1- 

(1)  For  the  export  of  sugar  of  all  kinds  over  the  trading 
places  on  inland  waterways  or  over  the  frontier. 

(2)  For  raw  sugar  to  refineries,  which  export  it  as  refined 
sugar. 

For  all  kinds  of  sugar  intended  for  export  to  foreign 
lands. 

I'.t  i:t  Miaii   at  Los   AKGBT.E8   (T'aL.),  1900. 

Foreign  Office  Annual  Scries,  No.  2673. 

The  production  of  beet-sugar  has  been  very  limited 
owing  to  the  drought.  The  Oxnard  factory  reports  the 
product  of  1900  at  19,400,000  lbs.,  estimating  their  product 
for  the  present  year  at  50,000,000  lbs.     They  are  about   to 


instal  the  "osmose"  process  in  addition  to  their  Steff 
plant,  and  this,  with  other  improvements,  will  cost  ah 
40,000/.    The  Chino  factory  was  not  operatod  in  1900. 

X  VII.-  IiRE  WING,  Etc. 
New  Wine  Law  in  Germany. 

Foreign  Office  Annual  Series,  No.  2680. 

The  law  of  1892,  which  still  permitted  the  manufact 
of  artificial  wine,  if  so  styled,  had  for  years  been  attacl 
by  the  wine  growers  because  it  did  not  abolish  the  a< 
teration  of  wine.  The  new  Bill  prohibits  altogether 
manufacture  of  artificial  wine  and  introduces  the  control 
the  wine  dealers'  cellars  and  offices. 

By   Section    1  of  this   new   law  wine   is  defined  ai  " 
beverage  produced   from   the  juice  of  grapes  by  Ricoh 
fermentation."     The  customary  cellar  treatment  i- 
sible   upon   the  condition  that   the  addition  of  alcohol  il 
not  exceed  1  eh.   part  on   100  cb.  parts.     Blending  of  « 
with   wine   and  the  addition  of  refined  sugar,  concrete 
dissolved,  is  permitted,  if  such  addition   intends  only 
improvement  of  wine  and  not  a   material  increase  of 
quantity.      The   wine    so   sugared   must   not   be  redm 
either   in  quality  or  in   its  composition,  below  the  aver 
of  the  non-sugared  wine   of  such   wine  district  to  wh  , 
according  to  its  label,  the  wine  claims  to  correspond.     I  i 
unlawful  to  offer  such  wine   for  sale  under  a  nan., 
would   infer  that   such  addition  had  not  been  made ;  it  i 
not  be  sold  as  genuine  natural  wine. 

This  law  will  come  into  force  on  Oct.  1,  1901.  1 
infringement  may  be  visited  with  six  months'  imprisonm 
or  a  fine  of  up  to  3,000  marks. 

XVIII.  A— FOODS. 

Preserving  Fresh  Frcit  in  Y'toria. 

Comm.  Intelligence,  Aug.  3,  1901. 

The  Agricultural  Department  of  Victoria  has  recently  m 
experiments  in  the  preservation  of  fresh  fruits.    Pears   I 
peaches  as  packed  for  shipment    were   subjected   to    I 
vapours    of    hydrocyanic  gas.      The     fruits    were    t  i 
taken  out  of  the  boxes  and   separately  wrapped  in  ti 
paper.     Some  of  them  were  again  treated  with  the  gas,    I 
the  whole  was  placed  in  a  dry  room  at  a  temperatur  t 
40    F.  and  kept  there   for  seven   weeks.    When  the  fr  - 
were  taken  out  they  were  in  an  excellent  state  of  pi 
tion,  especially  those   that  had  been  treated  with  the  g.  i 
second  time.     Not  only  the   pears,  but   the  peat  1 
hard   to  the  touch,  retained  their  fresh  appearai 
showed   no   decayed   spots,  germs  having   all   bet 
by  the  gas. 

Albumin  Trade  of   WYhit  (China). 

Foreign  Office  Annua!  Series,  No.  2667. 

The  trade  in  preserved  egg  albumin  and  egg  yolk- 
a   satisfactory   recovery,  the   values  rising  from   ' 
779/.  in  1899  to   1,565/.  and   1,957/.  in   1900.     The  prel 
tion    of  the  import  of   "boracic   mixture,"   which  is    II 
enforced  by  the  Chinese  authorities,  prevents  the  d"vt 
men!  of  the  business,  as  native  salt  is  too  dirty  and  o 
expensive  to  use  in  this  trade. 

Only  one  firm.  Messrs.  Smith  and  Meyer,  is  now  i 
in  this   line  of  business  at    Wuhu,  the  Chinese  Albn  u 
Factory,   Limited — a  German   house — having  been 
up,  and  the  two  Chinese-owned  factories   having  a 
work.     The    Chinese   factories   have   completely  I 
produce  a  satisfactory   quality  of  albumen  owing 
carelessness  in  the  preparation,  although  iu  the  preservt  o 
of  yolks  they  have  met  with  more  success. 

VeGETAT.IXK  :    SCBSTITCTE    FOR    MARGARINE. 

Foreign  Office  Annual  Scries,  No.  2668. 

A  new  fatty  >ubstance  to  take  the  place  of  marg 
called   vegetaline.     It   consists   of   the  oil  extracted 
coprah  (dried  coeoanut),  refined,  and  has  the  consilient  0 
lard. 
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XVIII.  B.— SANITATION,  frc 

Antidotes  fob  Cyanide  Poisoning. 

P.  S.  Tuillc.     Eng.  and  Mining  ./.,  Juhi  13,  1901. 

ir  external  poisoning  by  cyanide  the  author  recom- 

fa  r  warm  bath  containing    sodium  bicarbonate   and 

im    chloride.       Any    eruptions     caused    by    cyanide 

ig  will  rapidly  disappear  after  bathing  as  described 

»l  e.     One    very    good    autidote    for    internal    cyanide 

l»|iningis  to  put   two   drops   of  ammonia  on  a   lump  .if 

,md  eat  it  immediately. 


In i;  Commission   on   St'VAi.i;. 

Public  Health  Engineer,  July  -.'7,  1901. 

ic  interim  report   of  the  Royal  Commission  on  Sewage 

inted  in    1S98   has   just   been  issued  as  a  Blue  Hook. 

commissioners  were  appointed  to  inquire  and  report : — 

(I)  What  method  or  methods  of  treating  and  disposing 

jt  .'wage    (including   any    liquid    from    any    factory     or 

■u  ifacturing   process)    may    properly    be   adopted,   con- 

<i;itly   with    due    regard    for   the   requirements    of   the 

law,  for  the  protection  of  public  health,  and  for  the 

al  and  efficient  discharge  ef   the  duties   of   local 

es ;  and   (2)   if  more   than   one  method  may  be  so 

,  by  what  rules,  in  relation  to  the  nature  or  volume 

;e,  or  the  population  to  be  served,  or  other  varying 

;mees    or     requirements,     should     the     particular 

m  cd   of    treatment    and    disposal    to    be   adopted   be 

:uJ  ;  and 

To  make  any  recommendation  which  may  be  deemed 

able  with  reference  to  the  treatment  and  disposal  of 


c  commissioners  have  arrived  at  conclusions  on  three 
ions  which  appear  to  be  of  urgent   importance,  and 

a  preliminary  report  thereon. 
0  three  questions  are: — 

Are  some  sorts  of  laud  unsuitable  for  the  purificatiou 
rage?    (2)  Is  it  practicable  uniformly  to  produce   by 

ial  processes  alone  an  effluent  which  shall  not  putrefy, 

0  mate  a  nuisance  in  the  stream  into  which  it  is 
LTged  :•  (31  What  means  should  be  adopted  for 
mg  the  better  protection  of  our  rivers  ? 

e  Commission  answers  these  questions  as  follows  : — 
We  doubt  if  any  land  is  entirely  useless,  but  in  the 
rf  s'iff  clay  and  peat  lands  the  power  to  purify  sewage 
to  depend  on  the  depth  of  the  top  soil.  We  are, 
it,  forced  io  conclude  that  peat  and  stiff  clay  lands 
•uerally  unsuitable  for  the  purification  of  sewage,  that 
use  for  this  purpose  is  always  attended  with  difficulty, 
hat  where  the  depth  of  top  soil  is  very  small,  say  six 
s  or  less,  the  area  of  such  lands  which  would  be 
•ed  for  efficient  purification,  would  in  certain  cases  be 
at  as  to  render  land  treatment  impracticable.  Further 
nation  will  be  available  when  our  investigation  is 
eted. 

We  are  satisfied  that  it  is  practicable  to  produce  by 
ial  processes  alone  either  from  sewage  or  from  certain 
res  of  sewage  and  trade  refuse,  effluents  which  will 
ltrefy,  which  would  be  classed  as  good  according  to 
irj  chemical  standards,  and  which  might  be  discharged 
i  stream  without  fear  of  creating  a  nuisance.  We 
therefore,  that  there  are  cases  in  which  the  Local 
nment  Board  would  be  justified  in  modifying  the 
't  ru'.c  as  regards  the  application  of  sewage  to  land. 
I,  probably,  always  be  necessary  that  each  case  should 
i-iilered  on  its  own  merits. 

The  simplest  possible  means   should  be  provided  for 

atelj  protecting  all  our  rivers,  and  scientific  experi- 

>liould  be  carried  on  to  ascertain  the  real  dangers  of 

'  ion,  against  which  they  should  be  protected.     In  the 

it  state  of  knowledge,  and  especially  of  bacteriology, 

itrieult  to  estimate  these  dangers  with  any  accuracy, 

seems  quite   possible   that  they    should"  be    either 

9  crated  or  undervalued  according  to  the  predisposition 

1  M  who  have  to  deal  with  them.  The  general  pro- 
c  i  of  our  rivers  is  a  matter  of  such  grave  concern  as 
1  tsnd  the  creation  of  a  separate  commission,  or  a  new 


department  of  the  Local  Government  Hoard,  which  shall 
be  a  Supreme  Rivera  Authority,  dealing  with  matters 
relating  to  rivers  and  their  purification,  and  which,  when 
appeal  is  made  to  them,  shall  have  power  to  take  action  in 
cases  where  the  local  authorities  have  failed  to  do  so. 


XIX.— PAPER,  PASTEBOARD,  Etc. 
Papeb  Industry  or  Gebmant. 

CIi.  of  Comm.  J.,  Aug.  1901. 

Hitherto  the  paper  industry  has  been  the  least  affected, 
>;ivs  BUrgel,  by  the  general  economic  depression  from 
which  the  entire  German  industry  has  been  suffering  since 
the  middle  of  last  year.  Within  recent  weeks,  however, 
a  most  violent  retrogression  has  become  manifest,  the 
speciality  printing-paper  excepted.  Manufacturers  have 
I  tclv  received  hardly  any  orders,  and  dealers  who  gave 
enormous  orders  last  year  when  the  prices  rose  very  high, 
arc  now  not  in  a  position  to  take  up  the  goods  ordered. 
The  stocks  in  the  large  factories  are  heavily  accumulating. 
In  Berlin  and  in  Saxony  manufacturers  are  endeavouring 
to  dispose  of  their  productions  at  any  price,  and  reductions 
of  prices  of  15  to  33  per  cent,  on  the  principal  sorts  have 
already  been  agreed  to.  To  this  must  be  added  the  com- 
petition which  threatens  from  America.  A  representative 
of  the  Paper  Trust  of  the  United  States  of  America,  which 
includes  72  factories,  is  travelling  in  Germany,  and  en- 
deavouring to  secure  orders  and  to  appoint  agents.  In  spite 
of  the  existing  import  duty,  the  Americans  are  still  making 
offers  under  the  present  market  price.  Thus,  for  instance, 
in  spite  of  the  import  duty  of  6  M.  per  100  kilos.,  to  which 
have  to  be  added  the  freight  and  charges  from  Hamburg 
to  Berlin  of  1  M.  per  100  kilos.,  American  paper  has  been 
offered  here  up  to  -40  pfennig  per  100  kilos,  below  the 
German  price.  Notwithstanding  this  the  American  factories 
have  not  been  able  to  do  much  business  in  Germany, 
because  the  German  manufacturers  fellow  up  the  prices. 
The  American  factories  have,  however,  the  advantage  of 
cheap  water-power  and  of  perfect  machinery,  so  that  their 
competition  will,  in  course  of  time,  make  itself  strongly 
felt  in  Germany.  Under  these  circumstances,  the  abolition 
of  the  import  duty,  which  is  favoured  in  several  quarters, 
would  most  seriously  affect  the  entire  German  paper 
industry. 

Papeb  in  Germany  in  1900. 
Foreign  Office  Annual  Series,  No.  2571. 

The  steadily  decreasing  price  of  paper  in  1899  was 
followed  in  1900  by  a  general  rise  in  prices  caused  by  the 
great  demand  in  the  United  Kingdom  for  the_;daily  Press 
on  account  of  the  Boer  War.  A  scarcity  of  paper  in  the 
United  Kingdom  and  the  British  colonies  came  together 
with  the  dearness  of  ecal  and  with  a  dry  year  in  Scandinavia 
and  the  United  States,  so  that  all  paper-producing  countries 
had  to  make  great  efforts  to  supply  the  increased  demand. 

The  best  market  was  the  United  Kingdom,  which  took 
267,908  cwts.  Quantities  of  "  grease-proof "  parchment 
paper,  for  sending  victuals  to  South  Africa,  and  all  fine 
qualities,  as  well  as  paper  goods  and  cardboard  went  to 
the  United  Kingdom.  As  the  woods  of  Scandinavia  and 
Finland  and  those  of  the  Erzgebirge  and  the  Vogtland  can 
no  longer  provide  sufficient  wood-pulp  for  paper  manu- 
facture, a  return  must  be  made  to  straw  and  esparto  grass. 
Esparto  grass  can  be  cultivated  in  any  climate  with  very 
little  cost,  and  it  is  intended  to  plant  the  mountain  districts 
of  the  East  Vogtlands  aDd  the  Erzgebirge  with  it. 

The  paper  manufacture  is  using  from  year  to  year  more 
cellulose,  and  the  gloss  of  which  paper  so  manufactured 
is  capable,  renders  it  a  favourite  article.  The  cellulose 
factories  of  Germany  can  look  back  upon  several  pros- 
perous years,  and  have  considerably  enlarged  their  works. 
The  export  was  considerable  ;  that  to  the  United  Kingdom 
was  12  per  cent,  of  the  whole  export. 

Blotting  Paper  in  Germany. 
Comm.  Intelligence,  July  27,  1901. 

The  American  Consul  at  Stettin  thinks  that  there  is  a 
market  in  Germany  for  foreign  blotting  paper.     He  suggests 
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,mples  so  labelled  tint  every  German  printer  or 
aid  easily  understand  them. 
■  m?  form,  in  G  irmaa,  is  suggested  :— 
I,  scli  Papier,  Muster  AM. 

I   VU. 

Unite.   18  em. 

Netto  Gewieht  vou  500  Bogen,  54  kilo. 

Farbe  n:\eh  Belieben. 

Prels  pro  kilo.,  inclusive  Fackuug  mil  frei  an  Bord 
sehiff.  New  York.  . 

-  tuples  of  white,  red, buff,  gray,  and  pink  of  each  weight 
should  he  seut. 

The  German  import  dutv  on  blotting  paper  is  10  marks 
(10s.)  per  100  kilos.  (280-46  lb.).  If  packed  in  cases, 
a  tare  of  1 1  per  cent,  of  gross  weight  is  allowed  :  if  in  hales, 
G  per  cent. 

German  blottins  paper  sells  at  from  CO  to  70  pfennig 
(6d.  to  7(i.)  per  kilo.  (2-2046  lb.). 

YVCOD  Ti  i  r  in   Norway. 
Foreign  Office  Annual  Series,  No.  26.VJ. 

The  production  of  palp,  especially  mechanical  pulp, 
was  not  much  larger  in  1900  than  in  the  precedingyear, 
owing  to  the  scarcity  of  water,  but  prices  wera  very  high— 
ou  the  average  about  55s.  p<-r  ton,  compared  with  28.«.  to 
89s.  in  the  summer  of  1899,  while  as  much  as  65s.  was 
paid  for  prompt  delivery— and,  as  the  demand  was  very 
great,  manufacturers  were  masters  of  the  situation.  Only 
about  half  of  the  production  profile:!  by  the  rise  in  prices, 
the  rest  having  been  sold  in  advance.  As  formerly,  the 
United  Kingdom  was  the  largest  customer,  with  Germany, 
France,  Belgium,  Spain,  and  others  in  order  of  precedence. 

The  quantity  exported  was:— 


Quantity. 

i  ,\ar. 

Dry. 

Wet. 

1900 
1899 

Tons. 
81,646 
19,783 

Tons. 
801  545 
284,028 

i  If  which  from  Ch 

ristiauia  : — 

Quantity. 

"it-ar. 

Dry. 

Wet. 

1900 
1899 

Tons. 
6,«70 
8,741 

Tons. 
84,265 

'I  he  same  conditions  applied  to  cellulose,  added  to  which 
the  high  price  of  coal  is  said  to  have  beeu  felt  in  no  small 
degree  by  those  works  dependent  on  its  use,  so  that  1900  is 
characterised  as  only  a  fairly  good  year,  some  factories  doing 
well,  others  badly.  The  total  export  was  94,885  tons  dry 
and  10,288  tons'  wet  (of  which  6S,o25  tons  went  to  the 
United  Kingdom),  compared  with  75,731  tons  dry  and  7,490 
t,,n~  wet  in  1899.  The  quantity  exported  through  the  port 
of  Christiania  was  31,403  tons  dry  and  4,020  tins  wet, 
compared  with  17, H4  tons  dry  and  3.948  tons  wet  in  1899. 
The  foregoing  figures  include  a  little  re  exported  Swedish 
cellulose. 

XX. -FINE  CHEMICALS,  Etc. 
Pharmaceutical  Chemci  u.<  in  Gekmvnv  in  1900. 
Foreign  Office  Annual  Series,  No.  2680. 
irmaceuticals  great  disappointment  was  expressed 
at  the  commercial  results  of  1900. 

In   189'J   the  import   of   raw    n  ut<  rial    had   increased   by 
245,300  tons,  the  export  by  69,000  tons ;  or,  expressed  in 
values,  the  increase  in  import  of  raw  material  amounted  to 
(00,000  marks,    tl  le    in    export    to    :i2,O0O,CO0 

marks  ;  the  value  of  imported  manufactured  goods  increased 
bv  4,200,000  marks,  and  the  value  of  exported  manufactured 


goods  to  26,200,000  marks ;  the  number  of  establishing 
increased  by  4-89  per  cent.,  and  though  wages  inoreas 
by  7  7."i  per  cent.,  the  average  dividends  of  ehemi. 
concerns  amounted  to  13 '52  per  cent.,  as  against  12-69  j 
cent,  in  the  preceding  year. 

In  1900,  while  the  cost  of  manufacture  was  increased 
the  price  of  coal  and  wages,  tin-  troubles  in  China  and  t 
plague  and  famine  in  India  considerably  reduced  the  mark 
Competition  has  become  keen,  and  owing  to  the  number 
new  pharmaceutical  preparations  which  are  brought  into  i 
market,  the  introduction  of  even  the  best  beci 
rhc  medical  world  can  hardly  keep  pace,  and  the  public 
less  inclined  to  pay  high  prices  for  new  patented  medicic 

Perfumery  in  Germany-, 

Foreign  Office  Annual  Series,  No.  2671. 

The  export  business  in  perfumes  has  greatly  developed 
Germany  ;  that  of  toilet  soaps  on  the  contrary  has  fallen 
the  competition,    both   at  home   and  in  foreign  countr 
being  keen  in   this  article.     French  and  British  soaps 
generally  preferred.     This  is  seen  by  the  following  figui 
In  the  year  1900  we  see  a  falling-off  of  the  trade  of  soat 
cakes  from  250,01  hi/,  in  1899,  to  195,000/.  in  1900:  I 
in  perfumed  soap  in  bars   has  increased   to  45,000/.    ' 
export  of  soft  soap  has  remained  the  same,  and  amount: 
25,000/.     The   export   of   perfumed  toilet  soap  goes  p 
cipally  through  Hamburg  to  the  United  Kingdom  and 
colonies. 

Cascaba  Sagr&da  in  Oregox. 

Foreign  Office  Annual  Series,  No.  2666. 

In  some  counties  of  this  State,  particularly  Linn,  Ben  I 
and  Lincoln,  chittim  bark  or  Ca.icara  Sagrada  is  gatlit  1 
to  some  extent.     It  sells  at  about  12/.  per  ton. 

San  Thome  Bvlm. 
Chamber  of  Commerce  J.,  Aug.  1901. 

According   to   the    Moniteur    Offiriel  du   Commerce, 
name   of   Balm  of  San  Thome  is  given  to  an  i' 
product  of  Portuguese  West  Africa,  and  its  mercant 
is  so  great  on  the  spot  where  it   is  produced   that  it  n  r 
reaches  Europe.     The  balm  tree,  which  attains  a  hi 
60  to  80  ft.,  is  generally  found  in  the  interior  of  tin 
at  an  altitude  of  1,100  m.     The  balm  exudes  naturally  1  n 
the    tree   through  the   chinks   in   the   hark,   and   in     li 
abundance  that  it  accumulates  like  crusts  on  thi 
natives  who  are  anxious   to  avoid  any  loss  of  the 
product,  obtain  it  by  incisions  made  at  the  bottom 
trunk.      At  every  incision  is  placed  a  receptacle,  0 
the  half  of  a  cocoauut,  which  sells   at  400  to  500  n 
4S  c.  to   1  fr.  85  c.).      It   is   reputed   to   be   a   ren 
wounds,    and   is   used  in    urinary  anil   bronchial 
while  the  bark  is  renowned  as  a  tonic. 


QrixiNF.  Sulphate  in  Java. 

Foreign  Office  Annual  Series,  No.  1665, 
The    quantity    of    quinine    sulphate     produced 
Bandong  manufactory  and  sold  at  auction  at  Batan 
the  past   year  was  1,040,800  oz.     The   average  pi 
was  equivalent  to  l;rf.  per  unit. 

The  hulk  of  the  quinine   found  its  way  t" 
the  United   States.     Small  consignments  of  the  an 
made  to    Australia,   British   India,   Japan,  China,  am  » 

Straits  Settlements. 

Anise  Seed  at  Pakhoi,  China. 
Foreign  Office  Annua!  Series,  No.  2683. 
The  export  of  star  aniseed,  the  centre  of  supply  of  ' " 
is  Xanning,  has  almost,  ceased  from  Pakhoi,  th 
having  superseded  this   route.     As  this  conn 
into  bales   weighing  over    1  ewt.,  it  is  more  cheap 
by  water  than  by  colics.     Aniseed  oil,  on  the  other  n 
still  travels   fid  the    Pakhoi   route.      Because   of   its   ' 
value,   it    is    used,    a-    a    convenient  medium  of  exc  I 
between  the  Xanning  and  Ch'in  Chow  markets.     It  I! 
portable,  and  less  likely  to  excite  the  cupidity  of  n  * 
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Articles. 


Month  ending  31st  July 


1900 


1901. 


I  and  dyestuffs  . 


lis  fur  nou-textile  in- 
'otal  value  of  all  imports .... 


£ 

8,815.408 
374,456 
877,557 

6,744,060 


£ 

987,139 
6,705,852 


lOSU.lSO  11,15 


StTMMAKT    OF    ExPOBTB. 


Articles. 


Month  ending  31st  July 


1900. 


1901. 


)ian  machinery) . . . , 

ds  and  medicines 

(neons  articles 


'otal  value  of  all  eiports. 


£ 
3,562,531 
652,60* 
3,025,810 


£ 
3,206,718 
696,277 
3,217,417 


7,210.975 


7,120,412 


PORTS  OP  METAX8  FOB  MONTH  ENDING  31sT  J  try. 


Articles. 


Quantities. 


Value. 


- 


'tight 

J  and  sheet 


Tons 


...    Lb. 

...  Owt. 
...  Tons 


1900. 

1S01. 

1900. 

1901. 

£ 

£ 

7,573 

9,557 

91,428 

6,937 

10.284 

308.18:! 

8,781 

7.080 

493,909 

198,393 

12.7ti 

17.su; 

818,803 

222.315 

81,952 

52.S56 

107,682 

15,000 

196,160 

1,900 

60,423 

.. 

50,872 

91,417 

56,469 

66,841 

386,620 

124,392 

6,347 

6,195 

130,369 

94,778 

spondmg  value  iu  sycee,     It  will  mosl   likely 
e  of  tha  most  permanent  of  the  eiports  from  I'akhoi. 

Ebrai i  m. 
Cocott  Shipments  from  Mollendu  (Peru). 
This  Journal,  July  1901,  page  776,  col.  2. 
"  read  "  ■-.■(•a  "  throughout. 

\  XI.— PHOTOGRAPH  I  . 

in.    Cm. n<    i\n  Chemicals  in   Madeira. 
Foreign  Office  Annual  Series,  Aro.  2677. 
ilir  last  report   reference  was  made  to   the   increasing 
thai  was  being  done  with  Germany  in  photographic 
and  chemicals. 

lie   plates  and    papers  continue  to   be  a  British 
poly,  but  mounts,  chemicals,  ami  photographic 
ir.'  largely  imported  from  Germany. 

XXII— EXPLOSIVES,  MATCHES,  Etc. 

.   and  Acetic   K.ther  Purchase  by  Spain. 
lid.  of  Trade  J.,  July  25,  1901. 
Madrid  (Inzetle  of  18th  iust.  contains  Royal  <  Irdi  i  - 
iaing  the  purchase  by  direct  negotiation  of  1 1,500 
MOtton   from  the  Rheinisch  Sprengstoff  Actiengescll- 
.  .mil  B.700  kilos,   acetic    ether  from  the   Chemische 
>   ant'  Actien  vorm.  E.  Sobering,  for  the   use   of  the 
v  of  Granada,  and   of  a  number  of  umehiii.  - 
•..1  with  the   making  of  quick-firing  field  guns  from 
Pratt  and  Whitney,  of  Hartford,    United  States    of 
.  the  Artillery  Factory  of  Trubia. 

BOARD  OF  TRADE   RETURNS. 
Summary  op  Imports. 


Imports  of   Chemicals  and  Dykstuffs  fob  Month 

ENDING    iilST   .II   .  I 


Articles. 

Quantities,                        'value. 

1900. 

1901.     I       1900. 

1901. 

ning  materials.!  !wt. 

Soda  .■  impounds 

rax,  &o „ 

Brimstone 

Nitrate  of  potash..      „ 
Chemicals,  other. Value  £ 
Cu  ten  and  gambier.  Tons 
Dyes:— 

Alizarin Value  £ 

il  mo  and  other     „ 

13,553 

" 

"336 
81,048 

851 

I 

1 
37,480 

90 

1,318 

60,8W 

1350 

£ 

}     17,1*-, 

11,975 

8,379 

11,851 

121,577 

i      . 

18,168 

6,889 
8,448 
9,834 

e 

(      8.078 

15,092 
i  16  144 
17,495 

1S70I 
19,805 
20,818 
26,370 

Bark 

Imports  of  Raw  Material  for  Non-Textile 
Industries  fob  Month  ending  : ;  i  - 1  .h  lt. 


Articles. 

Quantities. 

Value. 

1900. 

1901. 

1900. 

1901. 

Hark,  Peruvian  ..    Cwt. 

Caoutchouc , 

^um  :— 

Gutta-percha , 

Bides,  raw: — 

lliv , 

1,897 
13,612 

7,757 
9,730 
11,861 

74,816 

16,896 

861 

260 

3,173 

13,865 

1,365 

11,771 

16,877 

104,745 

803364 

816,469 

7,752 

1,296 

10,519 

12.020 
8,144 
6,134 

32,117 

71,601 

686 

2,044 

6  11 

31.039 

i  161 

14,989 

16,942 

159,419 

173,317 

2,180,79; 
1,665,214 

32,525 

£            e 

1.71 1            II  010 
508,948        416.426 

14,981 

80,188           8362 
158,893         88,184 

196,610         86,891 
111,091        168,898 
31.418         ->::.;\2 

2,33.;             S.478 
13,595           11300 
B 
13388 

Wet 

Manure : — 

Pulp  of  wood , 

Tn  How  and  stearin 
Skins: — 

Goat No. 

Sheep „ 

Nitrate  of  soda.. .    Tons 
Phosphate  of  lime       „ 

248,618 

88387 

261358 

74,398 
106,821 

62.418 

227,163 

89,166 

818,717 

146.718 
81326 

;  179 

Imports  op  Miscellaneous  Articles  for  Month 
ending  3  1st  July. 


Artioles. 


Quantities. 


1900.  1901. 


Cement Tons 

China  and  earth-    Cwt. 

en  ware. 
Drugs Value  £ 

Sheet Cwt. 

Plate , 

Flint 

Bottles Gross 

Other Cwt. 

Glue,  si/.e,  gelatin        „ 
Leather,  unmanu-        „ 

factured. 
Oil-seed  cake  ....    Tons 
Paints  and  pig-  Value  * 

ments. 
Paper,  pasteboard    Cwt. 
Scientific-  instru-  Value  £ 

meats. 
Soap     and     soap    Cwt. 

powder. 
Zinc       manufac-        „ 

tures. 


9,439 
87,064 


01,069 

9,499 

15,181 

148326 

16,024 
109,684 

81.407 


82,215 


126,931 

18,480 
113328 

86.012 


Value. 


1000. 


560,401        514,297 


18,656 


84,943 


18,806 
74,662 

111.322 

51386 
i8347 
79,527 

50,930 

677,789 

185,124 
117318 

.-      !  I] 

68   

18,806 


£ 

78,025 

80,859 

47361 
90387 
68,001 

38,697 
733,941 

820,91  I 
110.301 

374,919 
80,311 

89,562 

30.531 
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Imforts  op  On*  for  Month  ending  Slsi  .ii  iv. 


Articles. 


Quantities. 


1900. 


1901. 


Value. 


1900 


1901. 


Cocownut Cwt. 

Olive Tuns 

Palm Owt, 

Petrvl<niin  : — 

IUaminatiog. .  Hall. 

Lubricating 

Seed Tons 

Train.  4c Tans 

Turpentine Cwt. 


e 

43,157 

.13,155 

1 

J.1M 

34,690 

93*7  > 

107,358 

107497 

17,776.0*3 

817.101 

.. 

51.313 

2.585 

aj89 

2.7  77 

3,110 

..     j 

140,918 

£ 

J   ,75! 

121.  "'.'5 

87*17 

66*88 
«n.iw9 
128,748 


Exports  of  Metals  (other  thin  Machinery) 
for   Month  ending  31st  July. 


Quantities. 

Value. 

Articles. 

1900. 

1901. 

1900. 

1901. 

9,flul          10,210 
51525 

£ 
17,074 
206545 
19,741 
S«*94 
52,171 
12,138 

£ 
50.816 

302333 

Plated  warts. . .  Value  £ 

.    a         s*4i 
.. 

7.370           8,570 
11*85         12.331 

15,737 

11.769 

.is.sss 

11,212 

Exports  of  Drugs  and  Chemicals  for  Month 
ending  31st  jtxlt. 


Quantities.                     Value. 

Articles. 

1900.           1901.           1900.     !      1901. 

267,185 
79,084 

488 
36500 

£            e 

..*             85,625           ..* 

Bleaching  materials    „ 
Copper  sulphate  . .  Tons 
Chemical  manures      „ 

♦Soda  compounds : — 

189           86*37 

873          11.686          19,429 
173.0  IS         191.674 
104,997        107,841 

128,473           . .                59,091 
93.282           . .                47,418 

Bicarbonate , 

Crystals ,. 

Other  sorts 

'■'• 

22.763 
15568 
64,377 
23*70 

7500 
2.596 
4,671 
S.SS7 

Exports  of  Miscellaneous  Articles  for  Month 
ending  31st  Jolt. 


Quantities. 


Value. 


Articles. 


1900. 


1901. 


1900. 


1601. 


Gunpowder.  ...      Lb. 

Candles , 

Caoutchouc »  alue  £ 

i Tons 

Products  of  coal.  Value  £ 
Earthenware  ...        „ 
Stoneware 

Plate So.  Ft. 

Flint Cwt. 

les „ 

Other  kinds  ...       „ 
Leather : — 

Vnwrouirht , 

Wrought Value  £ 

8eedoil Tons 

Floorcloth Sq.Yds. 

Painters' materials  V:il.  £ 

Paper Cwt. 

R«re Tona 

Soap Cwt. 


965500  Cu' 
l.M  MOO     1,702500 


39,256 


181*07  Cwt 

8.459  10,131 

68,712  61512 

19  677  1\541 


£ 

ls,s92 

32,932 
116*68 

71,151 
110.227 
135*97 

LI  ,'•-■7 

12519 
19*71 

14,755 
20,131 


10,836 

9580 

112.109 
.33,019 

3.521 

'J,- 17 

101,117 

34,600 

103,306 
176,206 

94,740 

5*61 

5,605 

34*60 

82*27 

7'\I21 

£ 

16*65 
82*80 

99,919 
17*58 

62,379 
172545 

12,401 

7.615 

22.019 
33*66 

20,823 

100,612 

•0.14s 
93*90 

i-:;.-:.; 
s7,ll 
31,421 
38,104 


4Hontl)lp  ^atnit  list. 

•  The  dates  piven  are  the  dates  of  the  Official  Journal  i 
which  acceptances  of  the  Complete  Specifications  are  advert  . 
Complete  Specifications  thus  advertised  as  accepted  are  op  o 
inspection  at  the  Patent  Office  immediately,  and  to  oppos  d 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY 

Applications. 

14,389.  F.    Strickeisen.      Improvements  in   ev»| 
apparatus.     Complete  Specification.     July  1  j. 

14,391.  V.  Posno.     Improvements  it;   vessels  for  hoi  g 
volatile  inflammable  liquids.     July  15. 

14,4o:>.  P.  M.   Knopp.     Improvements  in  appar 
filtering    or     purifying    liquids.       Complete    Speed 
July  15. 

14,513.     C.   Karfunkelstein.     Improved  const™ 
carburating  apparatus.     Complete  Specification.     July 

14.567.  W.  Engels.     Improvements  in  the   man 
of  crucibles,   retorts,   receivers,  muffles  or  other  lik. 
proof  articles  for  metallurgical  or  similar  uses.    July 

14,577.   P.   Xaef.      Process   and   apparatus   for 
and   refrigerating,  and  the   utilization  of  heat,  appl. 
also    to    crystallizing    or   freezing    solid   substation 
liquids   and    for  other   purposes.      Filed    July    17. 
applied   for   Dec.  18,    1900,  being  date  of  applit 
luited  States. 

14,679.  J.   Stumpf.      A  new   and  improved   sonde  I 
July  18. 

14,756.  T.    A.   Higginbottom  and    A.   li.  Lennox.    I 
provements  in  or  relating  to  the  drying  of  wet  oi 
materials  and  means  employed  therein.     July  19. 

14.766.  A.   H.  Tyler.     Improvements  in   apparati  b 
making  ice.     July  20. 

14,806.  A.  E.  Uobbs  and  J.  Johnston.  Iinpm. 
in  carburettors.     July  20. 

14,846.  A.  J.  Howfield  and  G.  V.  Colliver.  A 
heated  steam  pan  for  boiling  fat,  sugar,  and  sum! 
material?      July  22. 

14,904.   F.   H.   de  Veulle.      Improvements  relatii  t 
condensers.     July  22. 

14,989.  C  Friesleben.  Improvements  in  cm 
separators.     Complete  Specification.     July  28. 

15,687.  F.  Fanta.     Au   improved  system  or  proce-  u 
means  used  therein,  for  the  production  of  vacuum 

15,696.   W.    1'irrie.       Improvements    in    apparati;  bl 
storiug  liquids  under  pressure.     Aug.  2. 

15,760.  G.  Machlet,  junior.  A  new  and  improvi 
huretting  apparatus.     Complete  Specification.     Aug. 

15,895.  J.  G.  W.  Hartmann.  Improvement  - 
relating  to  clarifying  vats.     Aug.  7. 

15,989.  A.   F.   P.  Hayman.     Improvement!  in  i*  •• 
for  inclined  retorts.     Complete  Specification.     Aug. 

16,071.   E.    Slauber.      Improved    apparatus  for  r  'I 
drying  moist  material.     Complete  Specification,    An  > 

16,109.    J.   It.   Down  and   J.    Godfrey.     I" 
relating    to    mechanical    calcining    or   roasting   fm  ■ 
Aug.  in. 

16,176.  II.  Paatz.     Improvements   in  drying  »ppiM 
Aug.  12. 

16,234.  H.  O.  Brandt.     Improvements  in  apparai   I 
drving   yarn    textile    fabrics,    paper    and    other    i 
Aug.  13. 

16,390.  W.  J.  Jones.  Improvements  in  apparat 
carbouatiug  liquids.     Complete  Specification.    Aug- 

16,493.  J.    Bernfeld.      Improved   treatment  of  a  - 
goods  to  enable  them  to  resist  liquids.     Aug.  16. 


15,534.  J.  R.  Richmond.     Improvements  ll 

with  surface  condeusing  apparatus.     Aug.  17. 

16,585.   1).    Stewart.      Improvements    in     ap] 
separating  liquids   from  Solids.      Aug.  17. 
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Compuctk  Specifications  Acckptkd.* 

l'.HIII. 

SOS.  E.  Claude.  Apparatus  for  the  manufacture  of 
i  air.     Aug.  21 

,404.    A.    J.    Boult.  —  From    A.     Molet,     Argentine 
ihlio.     Apparatus  for  mixing  gases.     July  31. 
8»6.  G.  Alls ebrook.   Centrifugal  separators.    Aug  21. 
,701.  J.  McRae.     Apparatus   for  use  in  refrigerating, 
Dg,  drving,  impregnating,  or  otherwise  treating  trooiis. 

,956.  W.  S.  Simpson.  Construction  of  apparatus  for 
ins  off  liquids.     Aug.  8. 

Stfcffeu.  Process  and  apparatus  for  producing 
nr  at  any  desired  pressure  from  liquids  heated  under 
ure  but  not  boiling.     July  31. 

">8l.  J.  0.  Hamilton.  Compound  or  composition  foi- 
ling scale  from  boilers.  July  24. 
794.  .1.  Fraser,  P.  Fraser,  and  X.  Fraser.  Evaporative 
tie  condensing  apparatus.  Aug.  14. 
919.  P.  A.  Newton. — From  The  Phoenix  Investment 
any,  United  States.  Attachments  for  feeding  fuel  in 
or  powdered  state  to  steam  boiler  and  other 
1MB.     duly  31. 

:162.  1).  Stewart.  Process  of  anil  apparatus  for  sepa- 
;  liquids  from  solids.     Aug.  21. 

051.  K.  S.  Markel  and  J.  J.  Crosfield.  Apparatus  for 
ating  solid  matters  from  liquids.     Aug.  21. 

1901. 

1.  It.  Scheuffgen.     Apparatus   for  preventing   explo 

-^els  containing  explosive  fluids.     Aug.  1  ). 

2.  E.  E.  Murphy.  Carbonating  apparatus.  Aug.  21. 
103.  E.  C.  II.  Pape  and  W.  S.  Ilenneberg.  Filters. 
II. 

184,  P.  M.  Justice.  From  The  Brunswick  Pefrige- 
Company,  1'nited  States.     Compressors   for  air  and 

July  81. 
i94.  ().  Guttmann.     Sec  Class  VII. 

II.— FUEL,  GAS,  and  LIGHT. 
Applications. 
ISO.  A.  Delsemme.     An  improved  process  for  [nami- 
ng  carbonic    acid    gas   destined    to    be    liquefied. 
15. 


J.  A.  Lencauchez.  Improvements  relating  to 
on  of  gases  such  as  those  obtained  from  gas 
iting  furnaces,  high  furnaces,  and  so  forth.  July  16. 
■43.  J.  Pointon.  Improvements  in  or  connected  with 
regenerating,  and  in  apparatus  or  plant  therefor. 
7. 

J._  Boult.— From  J.  E.  Goldschmid,  Germany. 
■  emcuts  in  or  relating  to  the  manufacture  of  water- 
•luly  18. 

68.  C.  C.   Carpenter  and   W.   H.  Y.  Webber.     Ini- 

uents  in  gas  manufacture.     July  18. 

59.  A.  M.  Clark.— From  J.  E.  Goldschmid,  GermaDy. 

provement  in  the  manufacture  of  gas.     July  1 9. 

63.  D.   H.    Treichler.     Improvements    in    acetylene 

tors.     July  19. 

88.  A.  G.   Bloxam. — From  O.  Mannesmann,   Ger- 
Improvements   in   regenerative  incandescence    gas 
s.    July  22. 

I.   J.   Y.  Johnson.— From    The    Wellman-Seaver 

enng  Company,   United   States.     Improvements    in 

for   charging   and   discharging   coke    ovens    or 

Complete  Specification.     July  23. 

-■  0.    X.   Guldlin.     Improvements  in  gas  washers. 

PauUtscbky.      An    improved    process    and 
>r  preparing  homogeneous   dry  and   solid  fuel 
eat.    Julv  24. 


*  See  uote  (•)  on  previous  pane. 


15,171.  C.  Lowe.  Improvements  in  fuel  compositions. 
Jnlj  26. 

15,168.    P.    Bonjour.     Improvements    in    and   relating    to 
mantles  Pot  incandescent  lighting.     July,  26. 
15, 259.  X.   Beck  and   R.  Dior.      \u   improved  i le  of 

and  apparatus  for  lighting  and  heating  by  carburettcd  air 
Piled  27  July.  Date  applied  for  18  Feb.  1901,  being  date 
of  application  in  France. 

15,897.  W.  It.  Herring.  Improvements  in  (,r  relating  to 
retort  settings  combined  with  the  gas  producer  and 
regenerative  chambers  for  heating  secondary  air  Bupply  by 
means  of  the  waste  gases  leaving  the  setting  of  the  retort. 
<  omplete  Specification.    July  80. 

l.'i,428.  E.  J.  E.  Ilelie.  Improvements  relating  to 
indies,  night  lights,  and  the  like.     July  lit). 

15,489.  W.  Speakman.  Non-explosive  incandescent 
gas  burner.     July  31. 

15,511.  C.  Joly  and  E.  J.  Richardson.  New  and  im- 
proved system  for  the  liquefaction  of  air  and  other  aeriform 
fluids.     Complete  Specification.     July  31. 

1. '1,537.  A.  Meydenbauer.  Improvements  in  acetylene 
apparatus.     Complete  Specification.     July  81. 

15,597.  A.  H.  Beasley,  sen.,  A.  II.  Beasley,  jun.,  and 
V.  \V.  Beasley.  Improvements  in  gas-making  apparatus. 
Aug.  1. 

15,606.  W.  P.  Warren.  Improvements  in  and  relating 
to  apparatus  for  the  generation  of  acetylene.     Aug.  1. 

15,646.  F.  J.  Duff.  Improvements  in  gas  producer^. 
Complete  Specification.     Aug.  2. 

15,667.  L.  Mond.  Improvements  in  gas  producers. 
Aug.  2. 

15,730.  M.  Blake,  R.  H.  Smart,  and  W.  Ewing.  Im- 
provements in  hot  coke  conveyors.  Complete  Specification 
Aug.  3. 

15.750.  L.  Mond.  Improvements  in  the  construction  of 
and  method  of  operating  gas  producers.     Aug.  3. 

15.751.  F.  J.  Collin.  An  improvement  in  coke  ovens 
Aug.  3. 

15,846.  J.  J.  Hendler.  Improvements  in  apparatus  for 
the  manufacture  of  acetylene  and  other  gases.  Complete 
Specification.     Aug.  6. 

15,875.  G.  Sutton.  An  improved  process  and  machine 
for  producing  a  coal-like  fuel  from  petit  or  turf  or  other 
analogous  substance.     Aug.  7. 

15,976.  J,  F.  Hoyne.  Improvements  relating  to  the 
production  of  ozone.     Aug.  8. 

16,043.  W.  J.  Dibdin  and  H.  C.  Woltereck.  Process  of 
producing  fuel  gas.     Aug.  9. 

16,055.  H.  II.  Lake. — From  "  Selas "  Gesellschaft  nut 
beschriinkter  llaftung,  Germany.  Improved  method  of 
ami  apparatus  for  producing  a  mixture  of  gas  and  air 
Aug.  9. 

16,134.  J.  W.  Mason.  An  improved  process  for  purify- 
ing hydrocarbon  oils  and  rendering  them  non-explosive. 
Complete  Specification.     Aug.  10. 

16,211.  J.  Y.  Johnson. — From  The  Deutsche  Continental 
Gas-Gesellschaft  and  J.  Bueb,  Germany.  Improvements 
in  the  manufacture  of  gas  and  coke.     Aug.  12. 

16,239.  C.  B.  Tully.  Improvements  in  the  manufacture 
of  producer  and  water-gas.     Aug.  13. 

16,275.  W.T.Sugg.  Improvements  in  incandescent  gas- 
lighting  apparatus.     Aug.  13. 

16,347.  H.  H.  Lake. — From  P.  Jebsen,  Norway.  Im- 
provements relating  to  the  treatment  of  peat.  Complete 
Specification.     Aug.  14. 

16,356.  P.  A.  Fichet  and  R.  M.  J.  Heurtey.  Improve- 
ments in  or  relating  to  gas  generators.  Complete  Specifica- 
tion.    Aug.  14. 

16,449.  T.  H.  Oswald  and  F.  E.  Bowman.  Improve- 
ments in  gas-producing  plant.     Aug.  16. 

16,491.  W.  S.  Gilbert.  Improvements  in  or  relating  to 
incandescent  gas  lighting.     Aug.  16. 

16,536.  J.  Imray. — From  11.  L.  Mitchell,  France.  Im- 
provements in  the  manufacture  of  artificial  fuel.     Aug.  17. 
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Complete  Specifications  Accepted. 


1900. 
8434,  F.  D.ionert.     Process  for  the  production  of  electric 
incandescence  bodies.     Aug.  14. 

11,958.  Ci.  .1  Atkins  Process  and  apparatus  for  the 
manufacture  of  gas.     July  31. 

12,994.  F.     Thuman.       Apparatus     for     treating     liquor 
obtained  from  the  washing,  scrubbing,  or  cooling  appliances 
irbnretted  water  gas  and  other  plant,  so  as  to  separate 
the  tar  from  the  water.     July  18, 

13,939.  E.  Fajole.     Acetylene  gas  generator.    July  31, 
14,661.  F.  McNamee.     Peat  fuel  and  the  like.     Aug.  8. 
14,781.  A.   J.    Poult.  —  From   W,   Kraetke.   Germany. 
Ignition  devices  for  incandescent  gas  burners.     July  31. 

15,099.  M.  Ziegler.  Coking  of  peat  or  the  like,  and 
apparatus  therefor.     July  3. 

15,5.')i>.   A.  Martini.     Gas-igniting  devices.     July  24. 
15,645.   F.   1\.   Suns.     Apparatus  for  earbnretting  a  gas 
bv  the  vapour  of  a  liquid.     July  24. 

15,868.  Sir  W.  G.  Armstrong.  Whitworth,  and  Co.,  Ltd.. 
and  K.  I.  Orde.  Means  or  apparatus  for  separating  fuel 
oil  from  water.     July  31. 

15,962.  F.  J.  Collin.     Horizontal  coke  ovens.     July  31. 
16,303.  J.    A.    Lewis.      Manufacture   of   artificial    fuel. 
Aug.  14. 

16,598.  T.K.Clark.    Acetylene  gas  generators.    Jnly24. 
17,380.   I!   Hiseoeks.J.  Lock,  and  C.  Hubh.    Illuminating 
power  of  burners  for  oil  and  like  lamps.     Aug.  8. 

17,999.  J.  M.  Coghlan.  Acetylene  gas-generating  appa- 
ratus.    July  31. 

18,181.  G.  \Y.  Johnson. — From  the  firm  of  A.  Wolf, 
jun.,  and  Co..  Germany.  Treatment  of  acetylene  gas. 
Aug.  21. 

19,711.  X.  M.  Henderson,  T>.  R.  Steuart,  and  J.  Calder- 
head.     Purification  of  paraffin.     Aug.  21. 

22,694.  J.  Blasco  de  Lery.  Incandescent  gas  lighting, 
and  manufacture  of  burners  and  incandescible  elements 
therefor.     July  3 i. 

23,251.  A.  Scholl.  Hydralic  gas-compressing  appa- 
ratus.    July  31. 

1901. 
1482.  O.  Imray. — From  W.  J.  Donaldson,  W.  A.  Mears, 
and  G.  S.  F.merick,  United  States.     Apparatus  for  burning 
pulverised  fuel.     Aug.  8. 

5149.  F.  Dannert.  Means  for  enriching  lighting  and 
heating  gases  with  oxygen.     Aug.  21. 

5689.  S.  Danner  and  G.  Kubelka.  Process  of  and  means 
for  the  purification  of  gases.     Aug.  8. 

5742.  I!.  Hanson.  Generating  heat  and  consumption  of 
smoke.     July  31. 

6364.  S.  Falk. — From  E.  Hildebrandt,  Germany.  In- 
candescent gas  burners.     Aug.  8. 

7001).  A.  A.  MacCallum.  Incandescent  smokelesss  coal- 
gas  fire.     Aug.  8. 

9222.  J.  Fischer.     Incandescent  gas  burners.     Aug.  8. 
9822.  H.  Koppers.     Coke  ovens.     July  13. 
10,023.  J.   A.   Rev   and  J.  M.   B.   Bey.     Apparatus  for 
burning    hydrocarbons,   alcohols,   and    other    combustible 
liquids  for  heating  purposes.     Aug.  14. 

10.336.  H.  Koppers.  Method  for  the  heating  of  by- 
products saving  coke  ovens.     Aug.  8. 

10.337.  H.  Koppers.  Coke.oven  adapted  to  be  worked 
with  or  without  saving  of  by-products.     Aug.  8. 

10,632.  F.  C.  \V.  Timm.  Manufacture  or  production  of 
oxygen  pa-.     Aug.  1  I. 

11,145.  G.  A.  Bronden.  Gas-retort  charging  apparatus. 
July  31. 

12,858.  P.  R.  van  der  Made.  Process  and  apparatus  for 
earbnretting  air  with  carburetted  hydrogen.      Aug.  21. 

13,675.  J.  Greenwood  and  J.  Greenwood,  jun.  Fuel, 
and  manufacture  thereof.     Aug.  21. 

13,788.  J.  E.  Pregardicn.  Apparatus  for  purifying  gas. 
Aug.  14. 


III.- DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  PETROLEUM, 

Complete  Specification  Accepted. 

1900. 

14,892.  L.   Luyten   and   E.   Blutuer.      Manufacl 
purification  of  anthracene.     July  3. 

IV.— COLOURING  MATTERS  and  DYESTTJFF  | 

Applications. 

14,390.    O.    Imray.  —  From     Fabriques     de     Pn     ■ 
Chimiques  de   Thann  and  de  Mulhouse,   Germany.  i» 
provements    in    (he    manufacture     of     orthotoluen- 
chloride.     July  15. 

14,575.    C.     1>.     Abel.  —  From     Actiengesellscka 
Anilinfabrikation,    Germany.      Manufacture    of    n 
dyeing  mono-azo  dyestuffs.     July  17. 

14,669.  J.  Y.  Johnson. —From  The  Badische  Ani 
Soda   Fabrik,  Germany.     Improvements  in   the   I 
ture  and  production  of  colouring  matter  containing  sul  ir. 
July  18. 

14.734.  R.    B.   Hansford.— From    L.    Cassella  ami 
Germany.      The    manufacture   of    blue    cotton   ■ 
July  19." 

14.735.  R.    B.    Ransford.— From    L.    Cassella  ami  o 
Germany.      The    manufacture    of    blue    cotton   di 
July  19." 

1 5,062.    O.    Imray.  —  From    The     Farbwcrke    vr  al 
Meister,     Lucius,     and     Briiuing,    Germany.       Ini] 
manufacture  of  a  black  produced  bv  oxidation  or  • 
July  24. 

15,064.  R.    B.    Ransford. — From    L.   Cassella  aiv  o 
German}-.      The     manufacture    of    new   dyi 
acridine  group.     July  24. 

15,127.  A.  G.  Bloxam.     From  Societe  de  I. 
France.     Manufacture  of  homologues   of  o- and  ; 
Julv  25. 

15,307.    R.    Holliday    and    Sons,    Ltd.,    J.   Turin    I 
Dean,  and  J.  Turner.      Improvements   in  the   mat 
nf  dyestuffs  containing  sulphur.     July  29. 

15,678.  J.Y.Johnson. — From  The  Badische  Anil   t 
Soda  Fabrik,  Germany.     The  manufacture  and   pi 
of  new  disazo  colouring  matters  and  intermediate  pr  it 
relating  thereto.     Aug.  2. 

15,682.    H.    E.    Newton.  —  From    Tie 
vormals   F.   Bayer  and   Co.,   Germany.     The  mann    I 
or  production  of  new  derivatives  of  the  antbi 
Aug.  2. 

15,706.  R.  J.  Urquhart  — Fram  The  Chemisette  1     - 
vorni.  Weilerter  Meer,  Germany.     Improved  proa   I 
reducing   nitro-,   azoxy-.    azo-,    and    hydrazi 
Complete  Specification.     Aug.  3. 

15,708.  R.  J.  Urquhart.—  From  The  Chemisette  Pi  ' 
vortn.  Weiler-ter   Meer,   Germany.     Improved  proci    ft 
manufacturing    permanent    dyestuffs    containing    I    • 
Aug.  :i. 

l.-,,'.i24.   It.    I!.    Ransford— Front    L.   Ca 
Germany.     Improvements  in  the  manufacture 
Aug.  7. 

15,927.  G.  W.   Johnson.— From  C.   1 
Soehne,   Germany.      Improvements    in   the   prodac  I 
amines  from  nitro-genated  aromatic  bodies.     Aug.  7 

16,170.     II.     K.     Newton.— From    The    Farl 
vormals  F.  Bayer  and  Co.,  Germany.     S.  •  I  las-  \  I 

16,173.  C.  I).  Abel.— From  Actiengesellschafi 
fabrikation,  Germany.     Manufacture  of  colouring 

,ging    to    the    triphenyl-    an. I    the 
methane  Beries.    Aug.  i  -i. 

1G,2I(>.    G.    \Y.   Johnson.— From    H 
Rosenthal,  Germany.     Improvements  :u  tin 
and  production  of  colouring  matters.      A 

16,.'!45.  R.    B.    Ransford.— From    I..    Oaasella  ■ 
Germany.     Improvements  in  the  manufacture  of  e  a 
matter-.     Aug.  14. 
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109.  O.    Imray. — From    Farbwerke    voniiiils    Meister. 
u  ..  mill  Bruning,  Germany.      Manufacture   of  orange 

,..   ,  id  nil  mono-  azo-dyestuffs  suitable  for  tin-  prcpira 

lakes,    Aug.  15. 

II.  E.  Newton.— From  The  Farbenfabriken 
F.Bayer  und  Co.,  Germany.  Improvements  in 
ifacture    or    production   of    new    basie    dyestuffs. 

J.  V .  Johnson. — From  The  Badische  Anilin  und 
iik.  Germany.      Improvements  in  the  manufacture 
[tial   materials  relating  to   the   production    of   indigo 
..iters.     Aug.  15. 
M    C.  D.  Abel. — From  Actiengesellschaft  fur  Anilin- 
iil,  Germany.     Manufacture   of   colouring  matters 
the  triphenylmethane  scries.     Aug.  I". 
\V.  Johnson.  —  From  Kalle  and  Co.,  Germany. 
..lit-    in     the     manufacture     aud     production     of 
rs  containing  sulphur.      Aug.  17. 
;i.  .1.  V    Johnson.—  From  The  Badische  Anilin  uml 
dirik.  Germany.      The  manufacture  and  production 
■Inuring  matter.      Aug.  17. 

Complete  Specifications  Accepted. 
1900. 

36.  R.  B.   Ransford.— From   L.    Cassella  and    Co., 
■;v.    Manufacture  of  dyestuffs.     July  24. 
■  '    .1.  V.Johnson. — From  Badische  Anilin  und  Soda 
,  Germany.     Manufacture  and  production  of  new 
!  ffis  of  the  anthracene  series.     July  31. 
[ 66.  B.  Willcox.—  From    Badische   Anilin   und   Soda 
many.      Manufacture  and   production   of  new 
; /diate   products   related   to    the    indigo   group,    and 
JO   colouring   matters   and    indigo   therefrom. 
1 
111.    B.   Willcox. — From  The    Badische    Anilin    und 
Kabnk,     Germany.        Manufacture    of    18-amino- 
Ipho    acid,    and    of     intermediate     products 
:  thereto.     July  21. 

18,  II.   Willcox. — From   Badische   Aniliu   und    Soda 

Germany.     The  manufacture  and   production    of 

. nurir.g  matters,  aud   of  new  products  for  use  in  the 

of  colouring  matters.     July  31. 
7       C.    I>.    Abel.  —  From    Actiengesellschaft    fiir 
Kabrikatiou,   Germany.       Manufacture   of  orange- 
Irestoffs  belonging  to  the  acridine  series.     July  31. 
16,    li.    Willcox. — From   the    Badische    Anilin    und 
i  abrik,   Germany.     Manufacture  and   production  of 
[oaring  matters.     Aug.  21. 
-     H.    E.    Xewton. — From    The    Farheufabriken 
1'.   Bayer  and   Co.,  Germany.      Manufacture    and 
«  dyestuffs  of  the  triphenylmethane  series. 

Ift    Imray. — From    Farbwerke   vormals    Muster, 
I  und  Bruning,  Germany.      Manufacture  of  a  dvestuff 
:.     An^.  8, 

'   Abel. — From  Actiengesellschaft  fur  Aui.iu 

Germany.     Manufacture  of  a  brown  colouring 

tlj  dyeing  cotton      Aug.  8. 

"•  C.  1).  Abel. —  From  Actiengesellschaft  fiir  Anilin 

lotion,  Germany.    Manufacture  of  a  brown  colouring 

ly  dyeing  cotton.     Aug.  8. 

.  0.  Imray.      From   Farbwerke   -vormals   Meister, 

ind  Bruning,  Germany.     Manufacture  of  directly 

sulphurised  dyestuffs    from    1:8   and    l:5-dinitro- 

'[ilene  triuitro-naphthalene   and   derivatives  thereof. 

".  C.  1).  Abel. — From  Actiengesellschaft  fiir  Aniliu 

;  '■i,n.  Germany.     Manufacture  of  a  sulphurised  dye- 

dyeing  cotton.     Aug.  14. 

Itnray, — From   Farbwerke   vormals   Meister, 

in  1  Bruning,  Germany.      Manufacture  of  orange- 

0  red  mordant  dyestuffs.     Aug.  14. 

Ml.   0.  Imray.— From  Farbwerke  vormals   Meister, 

and  Bruning,   Germany.      Manufacture  of  indigo. 


1901. 

11,859,   I..  Aloy.     Manufacture  of  dyeing  compositions. 

Aug.  8. 

12,985.  G.  W.  Johnson.  — From  C.  F.  Hoehringer  und 
Soebne,  Germany.  Manufacture  and  production  of  diacetyl- 
diamido  uracil.     July  31. 

V.— TEXTILES :  COTTON,  WOOL,  SILK,  Etc. 
Applications. 

l"),i)15.  W.  Woodhead.  Improvements  in  or  relating  to 
the  treatment  of  fibrous  substances.     July  23. 

15,736.  F.  Rushworth.  A  new  or  improved  method  of 
and  apparatus  for  waterproofing  textile  fabrics.     Aug.  .'). 

16,204.  G.  C.  Marks.— From  T.  II.  Blair,  U.S.A.  A 
mateiial  for  belting  or  other  purposes.     Aug.  12. 

16,429.  A.  Cohn.  Improvements  in  glossing  leather, 
paper,  textile  fabrics,  and  the  like.     Aug.  15. 

10,543.  D.  H.  Thornton  and  Thornton,  Haunam,  aud 
Marshall,  Ltd.  Improvements  relating  to  the  finishing  of 
certain  "  embossed  "  textile  fabrics.     Aug   1 7. 

Complete  Specifications  Accepted. 
1900. 

16.525.  A.  M.  Posener  and  F.  W.  Gierke.  Artificial 
leather  floor  covering  and  the  like,  aud  method  of  manu- 
facturing the  same.     July  24. 

16.526.  A.  M.  Posener  and  F.  W.  Clerke.  Floor  cover- 
ings, artificial  leather,  aud  the  like,  and  method  of  manu- 
facturing the  same.     July  24. 

VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

14,430.  J.  H.  Gartside  and  W.  G.  Buckley.  Improve- 
ments in  or  relating  to  kiers  for  bleaching  textile  and  other 
materials.     July  16. 

14.618.  The  Major  Wood  Syndicate,  Ltd.,  aud  J.  Major. 
Improvements  in  or  applicable  to  apparatus  for  dyeing, 
bleaching,  or  otherwise  treating  cops  of  spun  yarn.  July  18. 

14.619.  W.  E.  Heys. — From  A.  Masseron,  J.  Pivert, 
F.  Chaplet,  E.  J.  Mueller,  and  J.  Caquelin,  France.  Im- 
provements in  apparatus  for  dyeing,  sizing,  and  slashing 
warps.     Complete  Specification.     July  18. 

15,038.  R.  W.  Goddard.  Improvements  in  the  method 
of  and  apparatus  for  dyeing  warps  for  weaving.  Complete 
,vpeeification.     July  24. 

15,948.  J.  Auehinvole,  of  the  firm  of  Johnston  aud 
Farie.  Improved  method  of  and  means  for  washing, 
bleaching,  dyeing,  sizing,  and  similarly  treating  yarns  or 
like  fibrous  materials  and  fabrics.     Aug.  8. 

16,017.  J.  Auehinvole,  of  the  firm  of  Johnston  aud 
Farie.  Improved  method  of  and  means  for  yvashiug, 
bleaching,  dyeing,  sizing,  and  similarly  treating  yarns  or 
like  fibrous  materials  and  fabrics      Aug.  9. 

16,061.  H.  Ferguson.  Improvements  in  washing,  soften- 
ing, and  dyeing  machines  for  Rhea  filasse  or  hanks  of  yarn 
and  similar  material.     Aug.  9. 

19,170.  II.  E.  Xewton. — From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.  Improvements  in 
the  manufacture  and  production  of  white  and  coloured 
discharges  on  cotton  dyed  with  sulphurized  dyestuffs. 
Aug.  12. 

16,395.  E.  L.  Thorp.  Improvements  in  the  electrolytic 
production  of  bleaching  solutions,  and  in  apparatus  therefor. 
Aug.  15. 

16,421.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  Improvements  in  indigo  reserve 
printing  and  means  to  be  employed  therein.     Aug.  15. 

16,538.  H.  E.  Aykroyd,  J.  Graham,  aud  F.  W.  Burgess. 
An  open  machine  for  mercerising,  bleaching,  preparing, 
dyeing,  and  washing  off.     Aug.  17. 
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COXPUETB    SPECIFICATIONS    ACCEPTED. 

1900. 
r     1  ,    Bartelt.     Compounds   for   washing   and 
stable  fibres  and   textile  materials,  and  for 
.ml  purifying  water  without  the  addition  of  soap 
or  sapomfiable  water.     Aug.  8. 

17,701.  II.  H.  Lake.— From  Farbwerke  Mulheim  vormala 
A.  I.eonhardt  and  Co.,  Germany.  Fixing  of  dyeings 
obtained  with  substantive  colouring  matters  on  vegetable 
fibre.    July  a  l . 

18,166.  C.  D.  Abel—  From  Actiengesellschaft  fur  Anilin 
Fabrikation,rGermany.      Dyeing  wool.    July  31. 

VII.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

14,582.  W.  Noad.  Improvements  in  the  obtaiumcnt  of 
metallic  salt:  in  solution.    July  17. 

14,812.  G.  N-  Vis.  Process  for  purification  of  brine 
containing  salts  of  calcium.     July  2;>. 

:.  K.  Demenrjeff  and  .T.  Ouschkoff.  Improved 
method  for  the  industrial  working  of  the  mineral  called 
Mcaolitli,  for  the  production  of  water  glass,  alumina, 
sul]  hate  ol  alumina,  alum  alumina,  and  of  the  chlorides 
and  Bulphates  of  the  alkali  metals.  Complete  Specification. 
July  23. 

1 4.976.  P.  Naef.  Improvements  relating  to  the  treatment 
of  solid  material  with  gas  as  in  the  carrying  out  of  cataly- 
tical  reactions.  Filed,  July  23.  Date  applied  for.  May  10, 
1901,  being  date  of  application  in  United  States. 

1  I, 'J77.  P.  Naef.  Improvements  relating  to  the  treat- 
ment of  solid  material  with  gas,  especially  applicable  to 
catalytical  reactions.  Filed,  July  23.  Date  applied  for, 
Mm  10,  1901,  being  date  of  application  in  United  States. 

15.46S.  G.  Wilton.  Improvements  in  and  relating  to  the 
treatment  or  utilisation  r>f  sulphuretted  hydrogen  and  other 
bye-products  from  alkali  and  other  works.  Complete  Speci- 
fication.    July  30. 

15,527.  O.  Imray. — From  The  Basle  Chemical  Works, 
Switzerland.  Improvements  in  the  manufacture  of  phthalic 
acid  and  benzoie  acid.     Complete  Specification.     July  31. 

16,337.  C.  D.  Abel  —From  Siemens  and  Halskc  Aktien- 
( ',• -.  llsehaft,  Germany.  An  improved  process  for  convert- 
ing into  sulphates  magnesium,  nickel,  copper,  and  the  like 
in  their  ores.     Aug.  14. 

16.506.  W.  Smethurst.  Improvements  in  and  relating 
to  the  treatment  of  substances  with  nascent  carbon  dioxide, 
to  produce  a  chemical  reaction  particularly  applicable  to  the 
production  of  borax  and  boracic  acid.     Aug.  16. 

Complete  Specifications  Accepted. 
1900. 

13,498.  J.  Hargeaves.  Treating  and  obtaining  metallic 
chlorides  and  oxides.     July  3. 

17,485.  H.  J.  W.  Palas  and  F  A.  .1.  Cotta.  Process  for 
making  copper  sulphate  and  other  metallic  sulphates. 
Aug.  8. 

19,322.  A.  Brand.  Manufacture  of  caustic  soda. 
July  26. 

20,271.  G.  N.  Vis.  Process  for  the  purification  of  brine. 
Aug.  8. 

1901. 

13,403.  C.  N-  Waitc.  Manufacture  or  production  of 
purified  lactic  acid  from  crude  solutions  containing  lactic 
acid.     Aug.  8. 

13,094.  I),  (iuttman.  Condensing  apparatus  used  in 
the  manufacture  of  nitric  acid  and  for  other  purposes. 
Aug.  14. 

VIII.— GLASS,  POTTERY,  and  ENAMELS. 
Applications. 
1  I    156.    Ft.   Zeigmondy.     Improvements    in    producing    a 
coating    of    metallic    lustre    on    ceramic     objects,    enamels, 
&, base  metals,  and  the  like,    July  15. 


14,945.  W.  Wade.  Improvements  applicable  to  kiln 
muffles  for  "  hardening-on "  or  "tiring"  eartheaw 
July  33. 

IX.— BUILDING  MATERIALS,  CLAYS,  MOBTA.B 
and  CEMENTS. 

Applications. 

14,446.    II.  W.  Kasten.     Procedure  for  making  a 
like  material.      July  16. 

14.926.  15.  II.  Thwaite.  Improvements  in  the  to  If 
1 ess  of  manufacturing  Portland  cement  clinker.    Jub 

15,029.  N.  T.  Ashton,  J.  Crompton.  and  J.  D.  K  \ 
Improvements  in  or  connected  with  the  manufactur  f 
Portland  or  hydraulic  cement.     July  24. 

15,214.   E.    Kreft.       Improvements    in   digester 
manufacture   of  artificial   stone.      Complete   Speci 
July  26. 

15,316.  C.  A.   Allison. — From   C.   S.   Lawrence  am  . 
McConick,  United   States.      Improvements    in    pi 
1    wood.     Complete  Specification.     July  29. 

15,353.   W.   L.    Wise.— From   C.   Bade,  United  St. «. 
(    Improvements  in   apparatus  for  treating   wood  and  •  I 
material,  and  in  substances  to  be  used  therefor.     Jub 

15,402.  G.    Feyerabendt.     Method  of    preserving 
by   treating  it  with   natrium  aluminate.     Complel 
fication.     July  3o. 

15,884.  E.  Jaeobson.     Artificial  grave  stones.      I 

15,913.  II.  Trynes.     An  improved  material  ada| 
the  manufacture   of  floor  slabs,  paving   stones,  roof    s 
sleepers,  and  other  articles.     Aug.  7. 

16,172.   F.  Walton.     Improvements  in   the    man 
of  lincrusta,  and  apparatus  therefor.     Aug.  12. 

16,508.  L.   l.obis  and  A.  Wenzel.     An   improv. 
position  for  use  as  concrete.     Aug.  16. 

Complete  Specifications  Accepted. 
1900. 

14.278.   H.    l'asson.       Process    for   producing   rii 
cement.     Aug.  14. 

17,120.  W.  W.  Pilkingtou  and  W.  K.  Ormandy. 
facture   of  fire  and   other  bricks   or  building  blocks,  "■ 
cement  or  mortar  therefor.     July  31. 

19,392.  K.  Muller.     Manufacture  of  cement.     Aug.  . 

1901. 

10,448.  G.    F.    Lebioda.      Apparatus    for   impregi 
wood    aud    the    like   with     preservative    or    otb. 
July  31. 

11,045.  J.  Pfister.  Processes  of  dyeing  or  prfO 
timber.     July  31. 

11.927.  II.  II.  Lake.— From  S.  Giussani,  Italy.  Pi  • 
for  the  preservation  of  wood.     Aug.  2 1 . 

X.— METALLURGY. 
Applications. 

11,363.   W.   W.  Fyfc.      Improvements    in   and 
with    furnaces  for   converting    metallic   oxides  into  i 
July  15. 

14,801.  A.  Prister.     A  new  or  improved  pi 
precipitation  of  gold  and  precious   metals  from   (beu 
tions  in  cyankalium,  cyannatrium,  and  hromocjan.  J" 

14,868.  R.  B.  VVheatley.  An  improvement  in  mi 
alloys.     July  22. 

15,132.  R.  B.  Hansford.  —  From  G.  L.  Cabot,  I 
States.  Improvements  in  the  manufacture  of  Iks 
steel.     July  25. 

15,250.  E.    P.    Peyton.     Improvements   in 
waste  products  from'the  pickling  of  iron  and  other  n 
July  2". 

15,342.  A.  J.  Boult.-Froiu  J.  Mi-kolcvy,  United  ! 
Improvement*  in  hardeuing  and  tempering  uietaU.    Jl 
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J.  Breedon.     An  improved  method   with  uppa- 
ia   therefor,  for  treating    kaolin,   slimes,    saponaa 
hy  matter,  and  the  like,  preparatory  to   the  extraction, 
cither  amalgamnt ion,  chlorination,  leaching,  or  such  like 

.  of  the  precious  metals  contained  therein.     < 
Spi  citication.     July  30. 

A.  S.  Elmore.  Improvements  in  apparatus  for 
separation  ol  minerals  by  the  selective  action  of  oils  and 
substances.     July  31. 

T.  L.  Willson.  Manufacture  of  iron  and  steel. 
y  SI. 

E.  Maruhn  and  E.  Uhthoff.  Device  for  trimming 
metal  castings.     Complete  Specification.     July  31. 

E.    Maruhn   and    E.   Uhthoff.     Improvements  in 
tachines  with  swinging  moulds.     Complete  Specifi 
OO.     July  31. 

E.  Maruhn  and  E.   Uhthoff.     Improved  device 

cting  the  casting  out  of  the  mould  in  metal-ca  ting 

(  'omplete  Specification.     July  31. 

i, Ml.  J.  li.  de  Alzugaray.     Improvements  in  the  mode 

ind  means  for  extracting  gold,  silver,  and  other  metals 

l  their  ores.     July  31. 

15.  II.  Thwaite.  Improvements  in  the  treatment 
last-furnace  gases,  and  the  utilisation  of  their  heat,  and 
(iparntus  therefor.     Aug.  1. 

>,620.  W.  II.  Martin.  Improvements  in  and  relating  to 
recovery  of  precious  metals  from  cyanide  solutions 
aining  them.     Aug.  1. 

>,881.  E.  Ferraris,  Improvements  in  or  relating  to 
or  other  distillation  furnaces.  Complete  Specification. 
;.  6. 

T.  L.  Willson.  Manufacture  of  iron  and  steel. 
.  7. 

>,984.  1'.  Eyermann.  Process  and  apparatus  for  the 
action  of  malleable  iron  by  means  of  blast-furnace  gas. 

i,13l.  R.  A.  Hadfield.  An  improved  method  of 
aling  steel.     Aug.  10. 

',132.    R.   A.   Hadfield.     Improvements   in    the  manu- 
ire  of  steel.      Aug.  10. 
.,133.  K.  A.  Hadfield. 
iur  plates.     Aug.  10. 
.171.  I'.  Eyermann.     Improvements   in   apparatus   for 
sing  blast  furnaces.     Aug.  12. 

.178.  W.  H.  Hyatt  and  W.  H.  Ashton.     Improvements 
ie  manufacture  of  iron  and  steel.     Aug.  12. 
.336.  C.  S.  Bailey.     Improvements  in  the  treatment  of 
ores.     Aug.  14. 

,338.  A.   Watzl    and    L.    Fraukenschwert.       Improved 
lod  of  metallically  coating  metals.     Aug.  14. 
,359.    II.   II.    Lake.— From   A.    Scheidel,   New    South 
-■     An  improved  process  tor  the  extraction  of  metals 
i  their  ores.     Complete  Specification.     Aug.  14. 


An  improved  manufacture  of 


:!: 


Complete  Specifications  Accepted. 
1900. 
,658.    A.   G.   Greeuway.      Process    for   purifying   or 
>ving  impurities   from  iron  or  steel  while  in  a"  molten 
.  and  apparatus  therefor.     Aug.  8. 
,657.  li.  Harlow.     Tapping  and   stopping  the   riow  of 
en  metal  from   iron   foundry  or   blast  furnaces  during 

-  of  casting.     Aug.  21. 
879.     J.     Armstrong.       Obtaining     volatile     metals, 
natty  mercury,  antimony,  and  cadmium.     July  31. 
.179.    L.   Rousseau.      Portable    furnaces   for   melting 
and  other  metals.     Aug.  21. 

.611.  J.  Swinburne  and    E.  A.  Asheroft.     Treatment 
lphide  ores.     Aug.  8. 

J.  Swinburne  and   E.  A.  Asheroft.     Treatment 
1  lphide  ores.     Aug.  8. 

1901. 

G.  Grunauer.     Manufacture  of  cast  iron.     July  31. 
68.  B.  Elmqvist.     Smelting  process  for  casting   metal. 


12.274.  \V.  li.  Middleton  and  the  Non-Injurious  White 
Paint  Syndicate,  Ltd.     See  Class  XIII. 

13,043.  A.  F.  Cothias.  Crucible  for  moulding  under 
pressure  alloys  and  fusible  metals  of  all  kinds.      Aug.  21. 

13,365.  C.  E.  Steinweg.  Process  tor  separating  the 
matrices  from  galvanoplastically  precipitated  metals. 
Aug.  8. 

13.70.").  J.  II.  Michelsen.     (til  concentrators.      Aug,  14. 

XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 
Applications. 
I  1,367.  J.  T.  N'iblett.     Improvements  in  or   relating   to, 
and   in   the   manufacture  of   elements   for   electric   storage 
batteries  or  accumulators.     July  15. 

14,466.  P.   Stiens  and   P.  J.    Smith.      Improvements    in 
electrical  storage  batteries  or  accumulators,  and  in  electro 
lytes     for     electric     batteries.        Complete     Specification. 
July  16. 


14174.    A.    E.    Greville. 
electric  batteries.     July  16. 

14,486.    J.    Itnray. — From 
lurgique    Francaise,  France. 


Improvements    relating    to 

La    Societe    Electro-Motal- 
Process   and   apparatus    for 


the  manufacture  of  wrought  iron,  steel,  aud  cast  iron   by 
electric  heating.     July  16. 

14,576.    J.    Imr.iv.— From    La    Societe    Electro  Metal 
lurgique    Francaise,    France.     Process    and    apparatus    for 
utilising    the    waste     heat    of     metallurgical     operations. 
July  17. 

14,643.  J.  Itnray. — From  La  Societe  Electro-Metal- 
lurgique  Francaise,  France.  Electric  furnace  arranged  for 
being  oscillated  or  tipped.     July  18. 

14,751.  C.J.  Tossizza.  A  process  of  electro  inetallurgie 
treatment  of  ores  of  copper  and  other  metals  with  depolar- 
ised insoluble  anodes.     July  19. 

14,767.  A.  Stevenson.  Improvements  in  tanks,  cells, 
and  connecting  pipes  for  electrolysis  aud  like  purposes. 
July  20. 

14,822.  J.  G.  A.  Rhodin.    An  improvement  in  electrolytic 

apparatus.     July  20. 

14,825.  C.  J.  Tossizza.  Electro-metallurgical  treatment 
of  zinc  ores,  and  especially  blend.     July  20. 

14,946  M.  Haas.  Improvements  in  aud  connected  with 
electrolytic  apparatus.     Complete  Specification.     July  23. 

14,967.  H.  II.  Lake. — From  A.  G.  Betts,  United  States. 
Improvements  in  apparatus  for  refining  metals  by  electro- 
lysis.    Complete  Specification.     July  23. 

15,192.  J.  W.  Elliott  and  G.  H.  Jefford.  An  improved 
secondary  battery  for  electric  lighting  or  other  purposes. 
July  26.  ' 

15,427.  P.  Marino.  Q.  Marino,  G.  Marino,  and  A.  Ratch- 
kowoky.  An  improved  process  for  the  electrolytic  deposi- 
tion of  metals.     July  30. 

15,463.  B.  Kuettncr.  Improvements  in  secondary  battery 
plates.     July  30. 

15,579.  A.  J.  Boult.— From  The  American  Alkali  Com- 
pany, United  States.  Improvements  in  or  relating  to 
electrolytic  apparatus.     Complete  Specification.     Aug.  I. 

1 5 ,(',74.  A.  Gabitti.  Improvements  in  the  construetiou 
of  storage  batteries  Filed  Aug.  2.  Date  applied  for 
Jan.  2,  1901,  being  date  of  application  in  Italy. 

15,810.  R.  M.  Lloyd.  Storage  batteries  and  alarms 
therefor.     Complete  Specification.     Aug.  6. 

15.818.  R.M.Lloyd.  Storage  batteries  ami  insulation 
thereof.     Complete  Specification.     Aug.  6. 

15.819.  R.M.Lloyd.  Storage  batteries  and  ventilation 
thereof.     Complete  Specification.     Aug.  6. 

15,876.  J.  H.  West.  Improvements  in  or  relating  to 
electrical  storage  batteries.     Aug.  7. 

15,902.  A.  O.  Jones.  Electric  battery  cells,  the  better 
construction  of,  for  the  removal  of  deposit's.     Auo-.  7. 

15,909.  Ii,  W.  James.— From  J.  J.  Heilmann,  France. 
Improvements  in  aud  relating  to  the  electrodes  of  electrical 
accumulators.     Complete  Specification.     Aug.  7 
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M.  Daseking  and  A.  Brandes.     Improvements  i'i 
or  oonneoted  with  electric  accumulators  or  storage  batteries. 
I 

16,183.  A.  Dorsemagen.  Working  line  ami  substances 
containing  silicic  acid  in  electric  furnace-.     Aug.  10. 

1 1> .  1 1* ^ .  A.  Tribolhorn.  Improvements  in  electric  accu- 
mulator  batteries.     Complete  Specification.     Aug.  10. 

16,566.  A.  T.  Danes.  Improvements  in  storage  battery 
plates.     Complete  Specification.     Aug.  17. 

Complete  Specifications  Accepted. 
1900. 
12,977.  P.  K.  Francken.     Electric  battery.    .Iiil.v 
14,468.  P.  Sehoop.     Apparatus  for  electrolysis.     Aug.  8. 
16,293.  •'•   Ioirav.— From   La   Societe    Electro-Metallur- 
giqne  Franchise,  France.     Electric  furnaces.     Aug.  8. 

1901. 

3416.  W.  Krnv.  Construction  of  electrodes  containing 
zinc  for  use  in  electric  batteries,  and  method  of  producing 
and  employing  the  same.     Aug.  21. 

3417.  W.  Krny.     Galvanic  batteries.      Aug.  21. 
8985.  L.  Bonier.     Thermo-electric  battery.     Aug.  8. 
10,505.  T.  A.  Edison.     Storage  batteries.     Aug.  21. 
10,974.     P.    M.    Justice.  —  From    Castner    Electrolytic 

Ukali   Company,  United  States.     Electrodes  for  electro- 
lytic cells.     Aug.  21. 

14,086.  B.  J.  Giilcher.  Construction  of  electrodes  for 
accumulator  batteries,  and  moulds  therefor.     Aug.  14. 

XII.— FATS,  OILS,  and  SOAP. 
Applications. 

14,603.  C.  Kremer  and  R.  Schilling  A  process  of  and 
apparatus  for  the  recovery  of  fats  and  the  like.     July  17. 

11  617.  X.  Kilvert  and  Sons,  Ltd.,  and  A.  L  Robertson. 
Improved  apparatus  for  disintegrating  and  melting  lard, 
soap,  tallow,  and  other  substances  soluble  by  heat. 
July  18. 

14.797.  W.  Hill  and  11.  W.  1>.  Pinney.  A  new  or 
improved  liquid  lubricant.     July  20. 

14,975  H.  H.  Lake. — From  .1.  S.  Stewart- Wallace, 
France.  Improvements  in  and  relating  to  the  utilisation  of 
petroleum,  mineral,  or  shale  oils  and  their  distillates  for 
soap  making  or  other  purposes.     July  23. 

15,531.  H.  Arledter  and  R.  J.  Whitney.— F.  Arledter, 
Germany.  Improvement  in  purifying  and  decolorising 
I  esms,  oils,  and  fats.     Complete  Specification.     July  31. 

15.602.  A.  M.  Clark. — From  L.  Rissmuller,  United 
stair-.  Improvements  in  the  treatment  of  whale  and  seal 
material.     Complete  Specification.     Aug.  1. 

15.603.  A.  M.  Clark. — From  L.  Rissmuller,  United 
States.  Improvements  in  bleaching  whale  and  seal  oils. 
Complete  Specification.     Aug.  1. 

15,906.  A.  II.  Croslield,  It.  F.  Jones,  and  J.  liarker. 
A  process  for  the  oxidation  and  saponification  of  mineral 
oil.     Aug.  7. 

16,134.  J.  W.  Mason.     .See  Cla86  II. 

16,177.  R.  Meldrum.  An  improved  process  for  pro- 
ducing homogenous  solidifications  and  semi  solidification- 
of  anhydrous  glycerine,  aqueous  solutions  of  glycerine,  and 
mixtures  of  glycerine  and  carbon  compounds.     Aug.  12. 

16,189.  L.  J.  Davis.  Improvements  in  the  purification 
of  petroleum  and  other  oils.     Aug.  12. 

16,483.  J.  Rank.  Improved  method  of  separating 
vegetable  oils  from  ground  seeds.     Aug.  16. 

Complete  Specifications   Accepted. 

1900. 

13,991.  J.    W.    Mackenzie.  —  F'rom    Die    Direction    der 
lUchaft  der  Rigaer  Eeengiesserei  and  Maschiucnfabrik 
vormals  Fclscr  and  Co.     Pressing  plates  for  hydraulic  oil 
presses.     Aug.  14. 


17, 27.-.    F.    A.    Hulme.       Manufacture    of    sofl 
Aug.  14. 

22,867.  M.  S,  Hudnall  and  H.  Calveit.  Lubrican^i 
process  of  making  the  same.     July  24. 

1901. 

2817.  L.  M.   li.    Raynaud.     Composition   for  thi 
faeture  of  soap  for  use  in  sea  water.     31  July. 

11,419.  The  Cotton  Seed  i  ompanv,  Ltd.— From  J.  0'.' 
Stanley,  United  State-.  Bleaching  of  oleaginous  man 
Aug.  8. 

XI1L— PAINTS,  PIGMENTS,  VARNISH  FS, 
RESIXS,  INDIA-RUBBER,  Etc. 
Applications. 
14,456.    W.  I..  Shooter.      An  improved  process  and  mi 
used   in   connection    therewith    for  dissolving   shellac  u 
obtaining  varnish  or  composition  therefrom.     July  16. 

14,555.  J.  F.  Butterworth  and  C.  Marter.  A  at* 
improved  substitute  for  leather,  india-rubber,  gutta-peri 
and  similar  materials  and  articles  made  therefrom.  July 
14,707.  T.  S.  Mullay.  An  improved  preserving  i 
anti-fouling  composition  or  coating,  particularly  applies 
for  the  bottom  of  ships.     July  19. 

15,781.  E.  Wege.  Improved  manufacture  of  vulcuue 
lacquers  and  varnishes.     Aug.  6. 

Complete  Specifications  Accepted. 
1901. 

6959.  C.  Paulitschky,  R.  Paulitschky,  and  F.  Wu- 
Manufacture  of  rubber  substitutes.     Aug.  8. 

9828.    S.    Ammundsen.       Varnish    substitute   and 
process  for  producing  same.     Aug.  21. 

10.962.  C.  A.  Day.— I' torn  The  Coleman  Intern 
Ship  and  Pile  Coppering  Company,  United   States,     a 
fouling  coating  for  metal  structures.     July  31. 

10.963.  C.  A.   Day.— From  The   Coleman   Intern 
Shi]>  and  Pile  Coppering  Company,    1'nited  States.     A 
fouling  coariug  for  metal    structures.     July  31. 

12,274.  W.  B.  Middleton  and  The  Non-Injurious  W 
Paint   Syndicate,    Limited.     Treatment  of   zinc   an 
ores,  chiefly  for  the  direct  production    of  zinc  white, 
furnaces  therefor.     July  24. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZ1 
Applications. 

14,516.  Lepetit  Dollfus  and  Gansstr.     Imp 
combined  dyeing  and  tanning  baths.     Filed  July  16.    I 
applied  for   Jan.    15,   1901,   being  date   of   applisatioi 
Italy. 

15,547.  li.  Thomlinson.     Improvements  in  the  breatn 
of  skins.     July  31. 

15,856.   L.   L.    Kelsey.      Apparatus    for    making   g  •. 
Aug.  6. 

16,204.     G.  C.  Marks.— From  T.  II.  Blair,   I    -  a 
Class  V. 

16,208.  H.  Aitkeu.     Improvements  in  the  treat! 
hides,  skins,  or  leather.     Aug.  12. 

Complrte  Specifications  Accepted. 
1900. 
13,361.  II.   R.    Riches  aed  The   Wool,   Hide,  and  >i 
Syndicate,  Ltd.     Process  for  treating  and  preserving  h.  -, 
skins,  furs,  and  the  like.     July  24. 

1C.525.  A.  M.  Posener  and  F.  W.  Clarke.     Sm  I 
16,526.  A.  M.  Posener  and  F.  W.  Clarke.     See  Clae 

XV.— MANURES,  Etc. 
Complete  Specification  Aockfimi. 


12,895.  C.  Roth. 


1900. 
Artificial  manures.     July  -I 
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XVI.— SUGAR,  STARCH,  and  GUM,  Etc. 

Applications. 

i  614,  J.  0.  Schweitzer.     Improvements   in   the  manu- 
uro  and  refining  of  sugar.     Aug.  1. 
>,853.  G.   Hallenscheid.     An  improved  twisted  auger. 
[plate  Specification.     Aug.  6. 

.,148.  M.  Cabidos  and  J.  M.  Ahram.     Improvements 
the   manufacture   of   starch.      Complete    Specification. 
I  ;■  12. 

5,153.  II.  Sureties.     A  new  mineral  adhesive.    Aug.  12. 

Complete  Specifications  Accepted. 
1900. 
:!.906.  H.   Wilhelm.     Method    of  producing    nn    easily 
stilile  peptonised  preparation  of  albumen.     Aug.  8. 

\V.  II.  Uhland.    Manufivcture  of  starch.    July  24. 

XVII.— BREWING,  WINES,  SPIRITS,  Etc 
Applications. 
.732.  E.   Canziani.      Improvements   in  the  drying  of 
ils  in  the  manufacture  or  production  of  malt.     July    19. 
,886.  L.  I.  N.  Norman.     Improvements  in  the    manu- 
al'brewing  syrup.     Aug.  7. 

P.  Menra.     Improvements  in  brewing  appliances, 
plete    Specification.     Filed  Aug.  9.     Date  applied  for    I 

1901,  being  date  of  application  in  Belgium. 
,049.  0.  E.   Nycaudcr.     Improvements  in  and   means 
pparatus   for   the   alcoholic    fermentation    of    liquids. 
.  9. 

Complete  Specifications  Accepted. 
1900. 
,687.   L.     Denayrouze.       Manufacture     of    solidified 

ill  spirits.     Aug.  21. 
,507.  H.  Sue.     Apparatus  for  aerating  wines  and  other 
Aug.  14. 

1901. 
.ill.  J.  Schaefer.     Steam  boiling  apparatus  for  brewing 
MM      Aug.  8. 

\ nil.— FOODS,  SANITATION,  Etc.,  and 
DISINFECTANTS. 

Applications. 

A. — Foods. 
.222.  W.  Helm.     An  improved  process  for   preserving 

July  26. 
,987,  A.   Ziinmermann. — From   H.   Nicolai,  Germany, 
ovetnents    in    the   manufacture   of    coffee   free    from 
ine.    Aug.  8. 

,110,  J.   Imray. — From    Societe   "Le    Lait,"    France, 
ocess  for  preserving  milk.     Aug.  10. 
.207.  C.  de  Beck.     Improved  process   and  apparatus 
sterilising   and    pasteurising    milk,    butter,   and   other 

I  omplete  Specification.     Aug.  12. 
,481,  M.  Julien.     A  novel  process   for  the   production 
nlk   rich    in   cream   or    other     similar   fatty    matter. 

Aug.  l."i.     Date  applied  for  Feb.  14,  1901,  being  date 
ition  in  France. 


B. — Sanitation.     Water  Purification. 

"it7.  J.  Howden  and  J.  H.  Hume.     Improvements  in 
'latins  to  refuse  destructors.     Complete  Specification. 

ir. 

C. — Disinfectants. 
,809.  T.  Voile.     An  improved  powder  for  disinfecting 
'ses.     July  20. 

'.  M.  Colin.     An   improved  process  for   the  manu- 
re of  of  an  antiseptic  containing  iodine.     July  20. 
271,  C.    Spengler.      Improvements    relating    to    the 
nurture    of   a    disinfectant.      Complete    Specification. 


Complktk.  Specifications  Accepted. 

A . — Foods. 

1900. 

18,475.  I..  Aubry.  Manufacture  of  a  food  extract  from 
^east  dregs,  settlings,  or  like  waste  materials  from  breweries, 
distilleries,  and  wines.     July  31. 

15,649.  M.  Poppe.  Manufacture  of  artificial  butter. 
July  24. 

17,768.  A.  Fliigge.  Process  for  the  manufacture  of 
nutritious  food  from  the  seeds  of  the  horse-chestnut,  and 
for  the  extraction  of  the  bitter  resinous  principle  contained 
therein.     Aug.  I  I. 

1901. 

8937.  W.  I..  Wise. — From  U.  Bache-Wug,  Norway. 
Preservation  of  eggs  and  other  articles  of  food.     Aug  8. 

9091.  A.  Herzen.  Process  for  the  preparation  of  pep- 
sinogenous meat  extract.     Aug.  8. 

B. — Sanitation  ;    Water  Purification. 
1900. 
14,417.  A.  Harris.     Apparatus  for  softening  or  purifying 
water.     July  24. 

14,505.  W.  Warner.  Apparatus  for  the  treatment  of 
towns'  refuse.     June  26. 

17,674.  F.  Ball.  Apparatus  for  consuming  smoke  in 
furnaces  for  the  destruction  and  incineration  of  ash  bin 
and  other  refuse.     Aug.  14. 

1901. 

11,353.  C.  H.  Royl.  Apparatus  for  softening  and 
purifying  water.     July  31. 

1 1,944.  J.  C.  Miller.  Process  and  apparatus  for  sterilising 
and  cooling  liquids.     July  24. 

XIX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 

14,903.  H.  E.  Franquet.  Improvements  relating  to  the 
manufacture  of  celluloid.     July  22. 

14,981.  H.  E.  Franquet.  A  new  or  improved  compound 
for  use  as  a  substitute  for  shell,  ivory,  and  the  like. 
July  23. 

15,815.  H.  R.  Romuey.  Improvements  in  and  relating 
to  the  manufacture  of  paper.     Aug.  6. 

15,954.  C.  R.  Jackson.  An  improved  method  for  pro- 
ducing and  applying  solutions,  or  a  solution  of  xylonite, 
celluloid,  and  the  like  substances.     Aug.  8. 

16,240.  W.  Pinkerton.  Improved  process  for  the 
recoverv  of  vaporised  alcohol,  and  other  vapours,  in  the 
manufacture  of  celluloid  and  other  manufactures.     Aug.  13. 

Complete  Specifications  Accepted. 
1900. 
17,948.  E.  Ziihl.     Manufacture  of  celluloid.     July  24. 
19,039.  II.  H.  Lake.— From  Fabrik  Chemischer   Pnipa- 
rate  von  Dr.  R.  Stahmer,  Germany.     Production  of  hydro- 
cellulose      July  31. 

XX. -FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  and  EXTRACTS. 

Applications. 

14,366.  F.  Boehm. — From  E.  Merck,  Germany.  An 
improved  process  for  preparing  alkyl-ethers  of  morphine. 
July  15. 

14,507.  H.  Froehling.  Improved  process  and  apparatus 
for  extracting  alkaloids  and  oils  from  vegetable  substances. 
Complete  Specification.     July  16. 

15,447.  J.  M.  Schutz  and  C.  G.  Hawley.  An  improved 
coffee  compound  or  composition,  and  process  of  producing 
the  same.     Comp'ete  Specification.      July  30. 


874 


THE   JOURNAL   OF   THK   SOCIETY  OF   OHBMTCAL    ENDUSTRT. 


1  \uir.  i»i ; 


COMPLETE    SPECIFICATIONS    ACCEPTED. 
1900. 

13,46s.  11.  II.  Lake.  —  From  the  firm  of  Fabrik 
Chemischer  Praepante  von  Dr.  II.  Sthamcr,  Germany. 
Production  of  saponin.     July  3. 

1901. 
9091.  A..  Herien.     See  Class  A. 

13,745.  M.  Piuesuian.  Process  of  manufacturing  thymol. 
Au-.  81. 

XXI.— PHOTOGRAPHY. 
Applications. 

12.421  \.  H  E.  New ton.— From  The  Farhenfahriken 
vormals  F.  Bayer  and  Co..  Germany.  The  preparation  and 
employment  "I"  new  photographic  developers.  Filed 
22  July.  Date  claimed  is  June  1901,  being  date  of  original 
application.  (Ke-numbered  from  14,896,  All.  1901, 
which  number  is  cancelled.) 

14,510.  L.  Drefus.  An  improved  method  of  photo- 
graphy, and  apparatus  therefor.  Complete  Specification. 
July  in. 

15,63.1.  W.N.  L.  Davidson.  An  improved  photographic 
method  of  printing  in  colour  (or  colours)  on  paper  (or 
other  substances).     Aug.  2. 

15,716.  S.  G.  Fry.  An  improved  non  -  iufiammable 
photographic  film.     Aug.  3. 

Complete  Specifications  Accepted. 
1900. 
11,213.  A.  Sauve.     Improved  appaintus  for  viewing  the 
snperposed   images   of  rnultible   diapotitives    with   colour 
screens,     dune  26. 

1901. 
9120.  W.   B.   Evans. — From   La   Societe    Anonyme  des 
Pellicules    Francaises,     France.     Manufacture     of    photo- 
graphic films.     July  31. 

10,524,  S.  E.  Page. — From  The  Grenier  Art  Company, 
United  States.     Photographic  fabrics.     Aug.  21. 


XXII.- 


Eto. 


-EXPLOSIVES,  MATCHES 
Applications. 

14,525.    J.    W.     Mackenzie. — From    The    Robin 
Powder     Company, 
explosives. 


United     States. 
Complete  Specification. 


Hood 
Improvements     in 
July  16. 


14,676.  F.  Steele,  C.  J.  Rower,  aud  II.  F.  1'oclilii 
Improvements  in  explosives.     July  18. 

15,141  C.  F  Hengst.  Improved  manufacture  of 
less  ponder,  or  explosive  material.     July  25. 

15.92G.   II.  Christenscn.     Improvements  in  matches  H 
machinery  tor  their  manufacture.     Complete  Specifics! 

Aug. :. 

15,983.  F.  L.  Nathan,  J.  M.  Thomson,  and  W,  Him 
Improvements  in  apparatus  for  the  manufacture  of  ni 
glycerin.     Aug.  3. 

16,509.  II.  II.  Lake. — From  F.  C.  Dininny,  jun 
Inited  States.  Improvements  in  matchmaking  iiiachim 
Complete  Specification.     Aug.  16. 

Complete  Specifications  Accepted. 

1900. 

14,583.  H.  Ziegler.     Priming  compositions.     Aug.  8.  | 

1901. 

11.400.  E.  Edwards. — I-'rom  YV.  Kent,  United  si 
Smokeless  powders.      Aug.  8. 

XXIIL- GENERAL   ANALYTICAL  CHEMISTS 
Application. 

14,546.  H.F.Julian.     Improvements  in  testing  bo 
J  uly  17. 

PATENTS    UNCLASSIFLABLE. 
Applications. 

14,420.  J.  Philipps,  II.  Lehel,  and  R.  Grimoia 
An  improved  fabric  or  material.  Complete  Speci 
July  15. 

15,153.  A.    E.   Cummer.      Process    of  trea 
compounds.     Complete  Specification.     July  25, 

15,308.  C.  S.  Rolfe.  Modifying  and  controlling  i 
reactions.     July  29. 

Complete  Specification  Accepted. 

1900. 

17,119.  A.  Ludwig.  Process  for  the  artificial  produ 
of  diamonds  and  the  like.     Aug.  21. 


Printed  and  PnUisbed  i.v  Evrb  and  Spottibwoohe.  East  Hardin?  Street,  London  E.C.,  for  the  Society  of  Chemical  Industry,    r 
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NOTICES. 

CHANGES    OF    ADDBE8S. 

When  notifying  new  addresses,  members  are  rcquestc  I  to 
hi'  them  distinctly,  and  state  whether  they  arc  temporary 

■  rut.      Multiplication  of  addresses   is  also   to 
ided   as   lending   to  create  confusion.      When   sending 
ascriptions,  the  use  of  the  form  attached  to  the  application 
Ipj   in   the  verification  of  address/s,   on  which   tin 
wen  of  tlie  Journal  depends. 

Communications, 
\uthors  of  communications   read   before   the  Society,  or 
\  of  its  Local  Sections,  arc  requested  to  take  notice  that 
tot  Bnle  4:!  of  (lie  Bye-laws  the  Society  has   the  right  of 

of  publication  for  three  months  of  all  such  papers. 

tienl  of  this  Bye-law   renders  papers   liable  to   be 
vtcd  by  the  Publication  Committee,  or  ordered    to  he 

il   for  the  Journal,  in   which  case   no  reprints   can 

lied  to  the  author. 


Arsenic. 

iv  of   the   great    public    interest    which    has    been 

by  the  Arsenic   Epidemic,  it   has    been  decided  to 

i.  in  pamphlet  form,  uniform  with  the  Journal,  the 

liscussions,  and  abstracts  dealing  with  the  detection 

I  determination  of  Arsenic  and  other  associated  elements, 

icb  have  appeared  in  the  Journal  since   the  beginning  of 

year.     To  these  have  been  added  extracts  bearing  on 

subject  from  other  sources,  including  a  description,  from 

mklvn's  new  book  on  Arsenic,  of  the  Marsh  test,  in  the 

-   own  words,  and  dated    1836.     Copies,  price   Is. 

lie  obtained  from  Messrs.  Eyre  and  Spottiswoode. 

Arsenic  Committee. 
"lie  Joint   Committees   of    the   Societies   of    Chemical 
and  Public  Analysts  have  circulated  a  number  of 
iples  containing  definite  quantities  of  arsenic,  and   have 
efully  considered  the  results  returnel  by  the  members, 
'lie  Committee  believe   that  these  results  justify  them   in 
scribing  a  method  for  dealing  with  the  various  substances, 
before  taking  this  course  think  it  desirable  to   submit 
method  to  somewhat  more  extended  trials. 


CHANGES  OF  ADDRESS. 
ot,  Leon,  l/o  France;   I,  Quai  du   Commerce,  Brussels, 
Belgium. 

n,  \V.  W.,  I/o  Broad  Street ;   Room  214,  11,  Broadway, 
New  York  City,  U.S.A. 
i,  Harold;  Journals  to  503,  Whitaker  Street,  Savannah. 

S.A. 
licott,  J.  A. ;    Journals  to   c/o   May  and  Baker,    Ltd.. 
Harden  Wharf,  Church  Road,  Battersea,  S.W. 
'  .  B.,  1  i>  Whalley  Range;    107,    Shaw  Lane,  Dinting, 
near  Manchester. 

inan,  Dr.F.  H..  1  o  Ivnutsford;  Spinuingfield,  Deansgate, 
Manchester. 
led,  J.,   lo   Margate;  c/o   Minett  and   Co.,  Stansted, 

k,   Arthur,   lo   South    Norwood;     Firework   Factory, 
atton,  Surrey. 

0  Erith  ;  Athelstone,  llavelock  Street,  Helcus- 
hurgh.  N.B. 


Foreign  Office  Reports. 
Vith  reference   to  the  notice   from    the   Foreign  OH 
ch  appeared    on   page    761    of    this   Journal,    inviting 
.inbers  of  Commerce  and  other  bodies  to  suggest  speeial 
i|.on    which     II. M.    Consular    Officers    might    be 
riiil  to  report,  it  should  be  noted  that  such  suggestions 
addressed  to  the  Commercial  Department  of  the 
Iffiee.     On  page  85'.)  of  the  Journal  for  this  year 
be  found  a  report  furnished  by  Consul-General  Gurney, 
nigh  the  Foreign  Office,  at   the   request  of  this  Society, 
tor  Oil  Manufacture  at  Marseilles."     It  is  hop'- 1 
members  will  avail  themselves,  through  the  Society,  of    I 
Facilities  thus  placed  withiu  their  reach  by  the  Foreign 


I   iroell,  W.  ('..  I  o  Chicago)  ••  o  Taeonj  Chemical  Works, 

Bridesburg,  Philadelphia,  Pa.,  U.S.A. 
Cartel-,  w.  Chas.,  i.i   I. on  inn;    Applied  Science  Faculty, 

MoGill  <  'ollege,  Montreal,  (  anada. 

Chapman,  A.  C,  lo  Leadenhall  Street;   8,  Dike  Stt 

Aldgate.    E  i  I. 

Delahaye,  Ph.,  I"  65,  Rue  de   Provence;    105,  Rue  St. 
Lazare,  Paris  (IX.). 

Djldcn,    A.    G.,    lo     Lcyton ;     Ncwliaven,     Maple     leal 

Leytonstone. 
Emery,  E.  (I.,  I  o  Brooklyn;  c  o  The  Ohio   Farmet      I    , 

tiliser  Co.,  Columbus,  Ohio,  U.S.A. 

1'illis,  Frank,  I  o  Rhoose;  43,  Bomilly  Road,  Harry,  Glam. 

Gansser,  Dr.  A.;  Journals  to  e  o  Messrs.  Lepetit,  Dollfus, 

and   Gansser,  Garessio-Ponte    (Provincia   di   Cunua) 

Italy. 

Gill,  .1.  A.,  l/o  Manchester;  c  .■  Messrs.  A.  Boako,  R  iberts, 

and  t  n  ,  ( larpenter's  Road,  Stratford,  E. 
(Hover,   G.T.;  Journals  to   2 1,  Cravcnhill   Gardens,    Lan- 
caster (late,  W. 
Goodhue,    !•'.    A.,   l/o    Boston;  Farbenfaliriken  of  Klberl,  1,1 

Co.,   10,  SI, me  Street,  Xew  York  City,  U.S  A. 
Hopkins,  Brastus,  1  o  Florida;    60,   William  Street,  Wor- 
cester, Mass.,  U.S.A. 
K'ohn,  Dr.  C.  A.,  l/o  Liverpool ;  Sir  John  Cass's  Technical 

Institute,  Jewry  Street,  Aldgate,  E.C. 
Lessner,  C.  B.,  I/o  Xunhead;  46,  Broadfield    Road,  Hither 

Green,  S.E. 
McDougall,  Hugh  ;    Journals   to   Phoenix  Works,  Weston- 

point,  Runcorn. 
MeLellan,  Jno.  V.,  l/o  Glasgow  ;  1 12,  Claude  Road,  Cardiff. 
Marshall,   .las.,   l/o    S>.     Blane's ;     20,    Glenview    Terrace, 

Paisley,  X.B. 
Mathewson,  E.  P.,  l/o   Chile;  c/o  American    Smelting  and 

Refining  Co.,  71,  Broadway,  New  York  City,  U.S.A. 
Moody,    Dr.    II.   R.,  lo  Chelsea,   Mass.;    Ilohurt    College, 

( ieneva.  X.Y.,  U.S.A. 
Morgan,  J.  Jas.,  l/o  Blaenavon  ;   28,  London  lioad,  Neath. 
Motion,  Jno. ;  Journals  to  c/o  Yalvolino  Oil  Co.,  Edgewater, 

X.J.,  U.S.A. 
Xacf,    Dr.    P.;    Journals  to    132    (1034"),    Woody  Crest 

Avenue,  near  165th  Street,  New  York  City,  U.S.A. 
Pope,  Frank,  l/o  Aurora,  III.;    c/o  The   Dunwoody  Bros. 

Soap  Co.,  Denver,  Col ,  U.S.A. 
Pope,  T.  H.,  l/o  Ponders  Eud  ;  59,  Gillott  Road,  Birming- 
ham. 
Schlichting,  Emjl,  l/o   Philadelphia  ;    646,  Broadway,  Mil- 
waukee, Wis.,  U.S.A. 
Seln, del-.  Dr.  R. ;    Journals  to   6,  Brandreth    Road,  Balham, 

SAY. 
Shentou,    .1.   P.,  l/o    West    Didsbury  ;    29,  Claude    Road, 

Chorlton-cuui-Hardy,  near  Manchester. 
Spurge,  E.  C.,  l/o  Loudon  ;  Witham,  Essex. 
Thomas,  W.  IL,  jnn.,  l/o   Montreal  j  Passaic   Print  Works, 

Passaic,  X.J.,  U.S.A. 
Thompson,  E.  C,  l/o  Charlton  ;  40,  Glenluce  Road,  West- 
combe  Park,  S.E. 
I' owse,  W.,  l/o  Retford;    Elswick  Leather   Works,  Xew- 

castle-on-Tyne. 
Tripp,  Dr.  E.  II.,  I/o  Grammar  School;    Municipal  Tech- 
nical College,  Swansea. 
Watkins,  W.  H.,  l/o  Roslindale;  c/o  Scboellkopf,  Hartford, 
and    Hautia    Co.,    163,    Oliver    Street,   Boston,   Mass., 
U.S.A. 
Wertheimer,   Alf.,  l/o   Stratford  ;    c/o  The   British   Uralite 

Co.,  Higham,  near  Rochester,  Kent. 
Wilson,  Dr.   W.  II.;  Journals  to  Y ercand,  Salem  District, 
Madras,  India. 

CHANGES   OF   ADDRESS    RE0.UIRED. 
1  ,  S.  P.,  I  o  2.-,,  Woodville  Head,  Ealing,  W. 
Gent,  P.  W.,  1  o  44,  Luisen  L'fer,  Berlin,  S. 

Qcatl)£(. 

Bindschedler,  Dr.  R.,  Villa  Flora,  Basle,  Switzerland, 
shapleigb.  Waldron.  Welsbach  Light   Co.,  Gloucester  City, 

N.J.,  U.S.  \. 
Siebold,  Louis,  Broomfield  Avenue,  Sale,  Manchester. 
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HUGH  BARCLAY. 

Mi .miikr  or   niK  ScOTTlsn  Section  of  tiu:  Societt 
of  Chemical  Inihstry. 

Hugh  Babclai  was  born  at  Millhouse  in  18G1 .  a  small 
village  in  the  Kylea  of  Bote.  His  father  was  manager 
of  the  powder  works  of  Messrs.  Curtiss  and  Harvey. 
Having  completed  his  earlier  school  education,  he 
studied  chemistry  whilst  residing  for  a  lengthened 
period  with  a  brother  in  Xewcastle-on-Tyne.  Going 
to  Glasgow  later  on,  he  practised  commercial  chemi- 
cal analysis  in  the  laboratory  of  Messrs.  \\  allace, 
Tatlock.  and  Clark,  the  city  analysts.  In  1880  he 
obtained  the  appointment  of  chemist  at  the  Harrington 
Ironworks  of  .Sir  James  Bain  and  Co.,  and  thenceforth 
devoted  himself  to  the  metallurgy  of  iron  and  its 
cognate  branches.  Having  become  a  blast-furnace 
specialist,  he  was  appointed  manager  of  the  Colder  Iron- 
works of  Messrs.  William  Dixon,  Ltd.,  in  1890,  and 
after  ten  years  be  became  general  manager,  with 
an  interest  in  the  business — a  cogent  tribute  both 
to  energy  and  ability.  His  increasing  success,  unfor- 
tunately, was  accompanied  by  increase  of  ill  health, 
which  his  unfailing  vivacity  caused  him  to  make  light 
of ;  but  the  malady  was  an  insidious  one.  He  died, 
after  a  fortnight's  illness,  August  6.  1901,  from  heart 
failure,  leaving  a  widow  and  two  children.  He  was  a 
Fell  )w  of  the  Chemical  Society,  and  a  Vice-President 
of  the  Iron  and  Steel  Institute  in  the  West  of  Scotland. 
He  had  a  very  large  circle  of  friends,  and  to  them  the 
world  seems  the  poorer  for  the  loss  of  a  man  of  such 
high  character  and  accomplishments. 


3ountaI  airti  patent*  iLiteraturr. 


Class.  Page 

I.— General  Plant,  Apparatus,  and  Machinery 878 

II.— Fuel,  Gas,  and  Light 879 

HI.— Destructive  Distillation,  Tar  Products,  Petroleum  885 

IV. — Colouring  Matters  and  Dyestufls 886 

V.— Preparing,    Bleaching.     Dyeing,    Printing    and 

Finishing  Textiles,  Yarns,  and  Fibres 890 

VI.— Colouring  Wood,  Paper,  Leather,  4c 893 

VII.— Acids,   Alkalis,   and    Salts,    and    >"on  -  Metallic 

Elements 893 

VIII.— Glass,  Pottery,  and  Enamels 897 

IX. — Building  Materials,  Clays,  Mortars,  and  Cements.  900 

X.— Metallurgy 901 

XI. — Electro-Chemistry  and  Electro-Metallurgy 905 

XII.— Fats,  Fatty  Oils,  and  Soap 908 

XII 1. — Pigments  and  Paints;    Resins,  Varnishes,  Ac; 

'     india-Rubber.  Ac H10 

XIV. — Tanning  j  Leather ;  Glue,  Size,  Bone,  and  Horn  ; 

Ivory  and  Substitutes 1)13 

XV. — Manures,  Ac 914 

XVI.— Sugar,  Starch,  Gum,  Ac 914 

XVII.— Iirewing,  Wines,  Spirits,  Ac Difl 

XVIII.— Foods  ;  Sanitation  :  Water  Purification  ;  and  Dis- 

infectants 923 

XIX.— Paper,  Pasteboard,  Cellulose,  Celluloid,  Ac 945 

XX. — Fine  Chemicals,  Alkaloids,  Essences,  and  Extracts  926 

XXL— Photography 931 

XXII.— Explosives,  Matches,  Ac 932 

X  ml.— Analytical  Chemistry 933 

XXIV.— Scientific  and  Technical  Notes 913 


•  Any  of  these  specifications  may  be  obtained  by  post  by 
remitting  8d. — the  price  now  fixed  for  all  specifications  iiostage 
included— to  C.  N.  Dalton,  Esq.,  Comptroller  of  the  Patent  Ofiice, 
Southampton  Buildings,  Chancery  Lane,  London,  W.C. 


I.-PLANT,  APPARATUS,  AND  MACHINER 

PATENTS. 

Incrustation,  Scale,  or  other   Foreign   Matter  from   Si. 
Boilers,  Tubes,   ami   other  Vessels  or  Objects;   llenun 

of .   C.  Elliott,  Sunderland.    Eng.  Pat.  7951,  April 

1900. 

Thf.  object  to  be  cleaned  is  wholly  or  partially  filled  \vi 
or  enclosed  in,  salt  water  or  other  suitable  electrolyte, 
which  one  or  more  electrodes  are  suspended  or  arratie 
connected  to  one  pole  of  a  dynamo  or  its  equivalent,  wl 
the  other  pole  is  connected  to  the  shell  or  body  of 
vessel  or  object.  The  electric  current  through  the  ohj. 
generates  gas  beneath  the  incrustation,  scale,  or  ot 
foreign  matter,  which  is  consequently  loosened  and  f 
off.— G.  H.  K. 

Scale  from  Boilers ;  Improved   Compound  or  Compimi 

for  Removing  .      A.  O.   Hamilton,   Dundee,   > 

Eng.  Pat.  16,581,  Sept.  18,  1900. 

The    composition    is   prepared   by   dissolving     126   lb. 
caustic   soda  in  40  gallons  of   water.      According  to    1 
modification,   1   lb.   of  burnt  sugar  may  be  added  to    1 
solution  ;  and  according  to  another,  in  addition  to  the  su  , 
1  to  4  lb.  of  "  zinc  "  and  1  gall,  of  "  paraffin  oil  "  inn 
also  added.— E.  S. 

Heating,  Cooling,  Evaporating,  or   Condensing  Liquid 

Gases;    Apparatus  for  .      H.   15.   Kershaw,  8l 

bridge,  Lancashire.     Eng.  Pat.  15,455,  Aug.  30,  1900 

A  ti  be  for  heating,  cooling,  or  like  apparatus  is  constru  1 
of  a  main  tube   having  annular  or  spiral  grooves  or  CO 
gations,  an  internal  tube,  and  a  spiral  tube  of  small  diain  r 
around  the  exterior.     The  internal  tube  may  be  omitted 

— K.  . 

Vapour  at    any  Desired    Pi-essure  from  Liquids  Be  d 
under  Pressure,  but  not  Boiling;  Process  and  Appar  1 

for    Producing  .      C.   Steffen,   Vienna.      Eng 

15,646,  Sept.  3,  1900. 

The  following  two  modifications  of  the  process  describe  a 
Eng.  Pat.  12,805   of   1900  (this   Journal,   1901,  569 
the    subject-matter    of  the    present     invention: — (1> 
motor,  which  produces  the  cycle  of  flow  and  the  ina 
pressure  of  the   liquid,  is  worked  by  any  source  of  eu  J 
external  to  the   system,  instead   of  by  the  enerp 
moving  liquid.     (2)  The  speed  of  flow  of  the  liquid  thn   h 
the   heater  is  regulated,  and   the  valve  between  the  hi   r 
aud   the  vapour  generator  is   loaded,  so  that  the  va  ir 
evolved  is   of  higher  pressure  than  is  required  at  the  |  ll 
of  consumption,  such  excess  of  pressure  being  enipi 
working  the  motor. — R.  A. 

High- Pressure  Gases ;  Vessels  for  the  Reception  of  ■  - 
A.  Ludwig,  Hernburg  (Anhalt),  Germany.  Eug.  ■' 
16,908,  Sept.  22,  1900. 

The  vessel  consists  of  a  cylindrical  metal  receiver 
cover  carrying  the  connections.      A  strap  surrou 
vessel  and  cover,  and   wedges  arc  driven  between  the   1 
aud  the  cover  to  secure  the   latter.     A  similar  Iti 
wedge  arrangement  may  be  employed  for  securing  I 
connections,   &c.      The   vessel   may  be   surrounded 
refrigerator,  which  may  consist  of  an  arrangement 
having  annular  channels  for  the   passage  of   the 
liquid.— R.  A. 

Boiling  Paits  and  Similar  Apparatus.     H.  Cox,  Kofi 
Eng.  Pat.  7996,  April  18,  1901. 

The   boiling  pan   is  provided  with  one  or  more  p 
reticulated,  or  similar  plates,  connected  to  the  pan  so 
be  removable.     The  plates  serve  to  effect  the  mixin 
various  ingredients  treated,  or,  in  the  case  of  jam  maki ,' 
separate  the  stones,  seeds,  &c,  from  the  jam.— IJ-  A 
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tctric  Furnace  with  Two  /led  Plates.  C.  A.  Keller, 
•iris.  Under  Internat.  Conv.  First  foreign  Applica- 
ion(in  France),  May  21,  1900.  Eng.  Tat.  22,584,  Dec.  11, 
1900. 

K  furnuce  is   provided    with   two    movable   sole  plates, 

im-il  of  a  number  of  fixed  carbons,  which   receive  the 

rent  by  contact,  on  their  faces,  by  means  of  thin  copper 

uluctors,    and    transmit     it    to    small   electrodes   placed 

sely  on  them,  these  being  the  only  replaceable  electrodes. 

ey  are  preferably  composed  of  the  fragments  of  electrodes 

useless    in    the    industry.     The   sole   plates    are 

.  v  connected  to  one  of  the  terminals   of  a  source 

electricity  in  such  a  way  that  the  euirent   flowing  from 

note  plate  to  the  other,  through  the  material  to  be  treated, 

bent  the  latter  to  incandescence  and  fusion.     A  melting 

is  so  arranged  between  the  two  mobile  sole  plates  that 


the  resistance  of  the  furnace  cm  lie  regulated  by  moving 
ilicin  towards  or  from  each  other,  ami  the  contact  of  the 
material  treated  with  the  carbon  of  the  sole  plates,  is  avoided 
if  necessary.  The  metallic  contact  pice-  of  tin-  sole  plates 
pass   through  channels  formed  in  the  brickwork  of  the 

furnace  bed  in  such  a  manner  as  t  >  prevent  the  falling  down 
of  the  conducting  bodv,  or  of  the  material  to  be  treated. 

— G.  11.  U. 

II.-FUEL,  GAS,  AND  LIGHT. 

Water-Gas;  Comparison  of  ,  with   other    Comlmstible 

Gases.     J.  Kurting.     Zeits.  Vcr.  deutsch.  lug.  1000,  44, 
1301—1308,  1345—1348. 

In  the  following  table  various  gases  used  for  power  and 
lighting  purposes  are  compared  : — 


*c... 


Producer  Gas. 


Per  Cent. 
23—30 

2-7 

2—6 
50-65 

traces 


iSc  Gravity TO 

rlesparcb.  m 850— 1,000 

perature  of  Hume b.low  2,000°  C. 


Dowson  Gas. 


Per  Cent. 
23—27 

0--7 
17—18 
•17-52 

0-5-2 


Water-Gas. 


Per  Cent. 

40 

3-7 

50 


0-83 

1,200-1.  mo 
below  2,oou°  c. 


0-51 

2,3-,0-2,600 

2,7o0°— 2,300°  C. 


Coal-Gas. 


Per  Cent. 
6—8 
1— 1*5 
46—43 


31-39 

3-5 


Carburetted 
Water  Gas. 


Percent. 

23    28 
IPS    2-2 

3i-:ts 

2-5—5 

17-21 
13—18 


0-4 
4.800-5,20!) 

2,300°— 2,400°  C. 


0-53-0-6 
6,000 


tl 


he  author  also  describes,  with  diagrams  of  the  plant  and 
details  as  to  consumption  of  coal  and  coke  for  healing 

gas  generating,  the  four  principal  methods  for  the 
uf.ctiirc  of  water-gas,  namely,  Fischer's,   Humphreys 

Glasgow's  (this  Journal,  1895,  646;  1897,  720), 
wik's  (this  Journal,  1896,  642  ;   1897,900;   1899,1003; 

1900,  6(7),  and  Strache'a   (this  Journal,  1896,441). 

efficiency  of  each  process  is  worked  out  and  given  as 
ratio  of  the  heat    value   of  the    fuel   to    that   of   the 


corresponding  amount  of  gas.  In  the  following  table  the 
author  compares  the  different  gases,  together  with  Dowson 
gas  (this  Journal,  1896,892;  1898,495;  1900,523)  aud 
coal-gas,  the  figures  referring  to  the  latter  being  the  average 
ones  obtained  from  the  statistics  of  200  installations  for 
town  supply.  The-figures  given  in  the  table  are  the  results 
of  actual  working,  and  are  based  on  the  following  prices  of 
raw  materials  and  by-products  : — Prices  per  100  kilos. : 
steam   coal,   1-7   marks;   gas,   1*8;    coke,  2-0;  tar,   4-0; 


Calories 
per  cb.  m. 


Efficiency. 


■oil  Glasgow's  process: 

-•  water-gas 

carburetted  with  German  oil  ... 
„  foreign  oil  .... 

it's  Dl-Oejss : 

>  water-gas 

curburettea  with  German  oil  ... 
,.  foreign  oil  .... 

benzoline 

lie's  process : 

water-gas 

carbnreited  with  German  oil  ... 

„  foreign  oil  .... 

..  „  benzoliue 

h'nit  by-products 

Ii  by-products 

Hid  water-gas 

«n  gas 


2,500 
5,000 
5,000 

2,350 
,-,,i«iil 
5,000 
3,700 

2,500 
6,000 
5,000 
3,700 

5,000 
5,000 
3,070 
l,-'50 


Per  Cent. 
55 


S3- 
60 


70 


Cost  of  Fuel. 

Cost  of  1,000  Candle-Hours. 

Per  cb.  m. 

Per  1,000  eals. 

Batswing 
Burner. 

Welsbaeh 
Burner. 

Pfennige. 
1-77 
4-0 
6-2 

Pfennige. 
0-71 
0-80 
1-24 

Pfennige. 

37*5 
57-0 

Pfennige. 
3-54 

7-4 
11-0 

1-68 

4-21 
6-32 

1|-i2 

0-71 
0-87 
1-28 
1-24 

40 ' 
00 
11 

3-4S 

7-7 

11-6 

8-5 

22t 
4-47 
6-67 
5-20 

0-90 

o-oo 

1-32 
1-40 

42 ' 
63 
49 

4-48 
8-81 
11-1 
9-4 

1*9 

2-35 
0-51 

0*38 
0-61 
0-44 

17*8 

3:4 
4-25 

onia,  18-0;  bcnzoline,  25-0;  German  gasoline,  8  0; 
foreign  gasoline,  14-0  marks.  All  incidental  losses 
'.eluded  in  the  consumption  of  fuel,  and,  in  the  case  of 
ie  costs  include  the  addition  of  carbylauiine  or 
substance  to  odorise  the  gas.  The  carburetting 
■"tied  on  till  the  gas  has  an  illuminating  value  of 
nille-power. 

e  cost  of  plant  is  slightly  higher  for  coal-gas  than  for 
-gas,  and  about  four  times  as  much  for  the  latter  as  for 
on  gas,  whilst  for  labour,  the  cost  is  about  the  same  for 
-gas  and  coal-gas,  and  slightly  lower  for  Dowson  gas. 
!  aatboi  concludes  that  for  industrial  purposes  where 
h  temperature  is  required,  water-gas  is  preferable  to 


Dowson  gas.  For  town  lighting,  carburetted  water-gas  can 
compete  with  coal-gas  only  in  very  small  installations,  and 
where  by-products  are  unsaleable  ;  a  carburetted  water-gas 
plant  can,  however,  often  be  of  advantage  as  an  auxiliary  to 
a  coal-gas  installation. — A.  S. 

Gas-Washer  ;  Rotatory ,  with  Loose  Filling  Material. 

G.  Zschocke.     J.  fur  Gasbeleucht.  44,  [23],  413—114. 

The  washer  described  is  of  the  "  Standard  "  type,  and  its 
construction  is  clearly  shown  in  the  annexed  figures.  It 
consists  of  a  cylindrical  casing  divided  by  partitions  into 
compartments.  The  several  compartments  communicate 
by  openings  alternately  in  the  middle  and    in  the  upper 
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of  the  pnrtiti  ins     A  shaft,  which  traverses  the  middle 
sing  and  is  rotated  hj  gearing,  carries  a  number 
ranes  in  each  compartment.    The  compart- 
ments are  packed  with  a  nam)  cr  of  perforated  hulls,  which 
are  carried    forward    by   the   vanes,   and   roll    upon   one 
another   as  the    shaft    is   rotated.     The    liquid   used    for 
-  enters  by  a  stand  pipe  at  one  end  of  the 
ig,  andon  reaching  a  given  level  in  the  first  compart- 
ment,  overflows    into  the   next  compartment,  ami   then., 


Vis.  1. 


through  (he  remaining  compartments  to  an  nutlet  at  the 
other  end  of  the  casing.  The  gas  enters  at  the  top,  at  the 
end  at  which  the  liquor  leaves  the  washer,  passes  down  the 
first  compartment  to  the  opening  in  the  middle  of  the 
partition,  through  which  it  passes  to  the  next  compartment, 
up  which  it  travels  to  the  opening  near  the  top  of  the  next 
partition,  and  so  on  through  the  several  compartments  in 
a  reverse  order  to  that  in  which  the  washing  liquid 
traver-.  •  them.  Tte  rolling  of  the  balls  on  one  another 
■  -es  them  of  tar  and  particles  which  would  tend  to 
obstruct  a  fixed  filling.  The  tilling  may  he  renewed,  if 
essary,  thron  aitable  doors  in  the  casing,  without 
dismantling  the  whole  Hasher. — J.  A.  1;. 

Determination   of  the   Calorific  Power  of  . 

W.  Hempcl.     Zeits.  angew.Chem.  14,  —  Tlfi. 

•ItM  calorimeter    gives   very   satisfactory   results 

when  a  considerable  quantity  of  tbe  gas,  of  uniform  corn- 
available   for   the  determination.     It  cannot  be 


used,   however,  with  small  quantities  of  about  2— slitn 
and  is  therefore  not    suitable  for  following  the   chit 
composition    which    often    occur    in    the    course   of 
minutes   during  the  process  of  gas-production.     Tbe  ami:, 
has   devised    the    apparatus    shown    in   Fig.   1    for 
rapid  ealorimetric  determinations. 

A  burner,  A.  is   so   arranged  that  both  oxygen,  from  tl 
holder  O,  and  the  gas  to  ho  examined,  from  the  reservoir  I 
can  he   supplied   to   it.     The  products  of  combustion  ate 
small  iu  volume   that  they  are  compl 
e  loled  within  the  copper   tube,  1? 

and    .!•:;  cm.  in  diameter),  which 
closed  by  a  plate  at  its  upper  en 
soldered  into  a  tripod.     Tin  _,,, 
K  (.'item,  long  and  5— G  cm.  in  diameti 
capable  of  holding  500  c.c.   of   water 
fixed  over  the  copper  tube  by  means 
rubber  'tipper.     A    stirrer,   F,  s 
mixing  the   water  during  the  cotubusti. 
The  therm  .meter  (I  is  divided  'nt 
of  n  degree     and  can   he    read   t 
about  0-02' C.  _  The  gas  reservoir  II 
made  of  sheet  zinc,  and    is  provided  wi 
brass  stopcocks,  ('  and  /.-. 

Tile  ignition  of  the  gas  to  be  i 
is  brought  about  by  a  very  small  nj 
flam-,  fed  by  an  ordinary  hydrogi 
ra'or  L.     To  ensure  the  use 
Sam  ■  qunti'ies  of  hydrogen    an. I 
iu  all  determinations,  the  stopcocl 
and    L  arc   opened   just    so   far   thai 
bubbles  of  gas  escape  from  the  tub 
.\  in  the  cylinders  />  and  o  ;  m  and  «  i 
very  narrow  capillary  tubes. 

The   burner   A   is    shown    iu   di 
Pig.   2.      A  brass  tube  h,  attached   to  | 
iron  sole  g,  is  provided   with 
tube  c  for  the  oxygen  supply,  au.i 
at  its  upper  end  with  the  porcelain  piec 
to   prevent  the  conduction  downwards 
the  heat  of  combustion.    The  inuertuh, 
which  also  terminates   in   a   porcelain 
earthenware   tube  e,  serves  for  th  - 
bustion    of  the    gas    under   examinati 
The  very   narrow  copper  tube  /. 
hydrogen  for  the  igniting  flame. 

In  testing  a  sample  of  gas,  the  resen 
H  is  filled  with  it,  at  sligh'ly  more  tl 
atmospheric   pressure.     The   tempcr.it 
and  barometric  pressure  having  been  DO  I 
the  stopcock  j  is   momentarily  0|* 
bring  the  sample  to  atmospheric  pi 
and  then  the  three-way  lube  r  is  at 
to  connect  the  reservoir  with  the  I 
The  bottle  is  fitted  with  the  tightly- 
thermometer  *  and  a  glass  tub 
the  water  may  flow  out  at  an  equal  p 
sure.     By  opening  the  pinch-cock   «.    I 
connecting  tubicg  is  filled  entirely  t  i 
water. 
The  cylinder  E,  not  yet  placed  over  the  burner,  i 
with  5no  c.c.  of  water,  and,  after  stirring,  the  tempera 
is  carefully  noted.     A  small  hydrogen  flame,  about  the 
of  a  mustard  seed,  is  now  lit  upon  the  burner,  and  a 
of  oxygen,  the  flow  of  which  must  be  determined  onci 
for  all  by  preliminary  trials,  is   turned  on.     The  Mi| 
oxygen   must   be   such  that,  during  the  combustion  of  * 
sample,  a  glowing  splinter  held  at  the  mouth  of  thi 
tubj  15  will  burst  into  flame.     The  cylinder  K  is  DO* 
over  the  burner,  the  cocks  h  and  i  are  opened,  anil  afl 
few  seconds  the  hydrogen    is   turned   off.     The   bydroji 
flame  should  be  maintained  within  the  calorimetei 
same  number  of  seconds  in  all  tests.     The  iguiii 
sample  is  lniicatnl  by  a  slight  cdour,  and  the 
kept  going  continuously.    As  long  as  water  is  flowing 
reservoir  II,  air-bubbles  will  be  seen  to  rise  from  the  tut ', 
and  tin:  end  of  the  experiment  is  indicated  by  thesj  ; 
of  water  iu  the  connecting  tube  at  t'.     The  stirrer  i-  ' 
operated  until  the  maximum  temperature  if  indicate.: 
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IV  apparatus  is   standardised   by   the    combustion   ol  (hydrogen)    flame   being   80   seconds.     Allowing   for   (he 

,■  hydrogen  m  precisely   the    manner  indicated.      For  difference  in  tension  of  aqueous  vaponr,  and  Iben  correct- 

imple,    the    author    found,    for    our    reservoir-full    of  ing  for  temperature  and  pressure,  the  rise  in  temperature 

Irogcn,  measured  at  cm    C.  and  755-2  mm.,  an  average  which  the  sample  would   have  given,   if  measnrcd  in  the 


!■'! 


1. 


e  of  tempi  ratine  of  10-838J  0.     On  testing  a 
idncergas,  measured  at  12-9    and753-2  nun., 
temperature   was    i-2l°,    the   duration   of  th< 


ample  of 
the  rise 
igniting 


Fig.  2. 


Fig.  3. 


reservoir  at  fi-1    and  755 •  2  mm.,  becomes  t*35°.     Taking 

the  absolute  calorific  value  of  a  litre  of  hydrogen  as  3,087 
calorics,  that  of  the  sample  is — 

10-838  :  4-35   :  :  3,087   :   x  =  1,239  calories. 

The  Flame  Calorimeter. — For  the  continuous  control  of 
gas  manufacturing  operations,  the  apparatus  shown  in 
Fig.  3  gives  useful  indications  of  the  heating  power  of  the 
gas.  It  consists  of  the  stand  D,  a  burner  c,  a  graduated 
chimney  A,  and  a  manometer  I?,  and  it  is  based  upon  the 
principle  that  the  greater  the  heating  power  of  the  gas,  the 
longer  is  the  flame,  because  a  greater  amount  of  oxygen  is 
required  for  combustion.  In  making  a  determination,  the 
gas  is  brought  to  the  standard  pressure,  as  indicated  by  B, 
and  the  height  of  the  flame  then  gives  directly  the  calorific 
power.  The  apparatus  may  first  be  standardised  by  means 
of  gas  of  known  calorific  power.  Variations  in  the  specific 
gravity  of  the  gas  and  in  the  atmospheric  pressure  influence 
the  height  of  the  flame. — H.  B. 

PATENTS. 

Coal  Powder ;  Apparatus  for  Aerating  and  Feeding . 

A.  A.  Day,  New  York,  U.S.A.     Eng.  Pat.  G556,  March  28, 
1901. 

Powdered  coal  is  fed  from  a  hopper  to  an  aerating  cham- 
ber, and  from  the  latter  to  an  ejecting  chamber,  from  which 
the  mixture  of  air  and  powder  passes  to  the  furnace  to  be 
burned.     The  apparatus  used  consists  in  the  combination  of 
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the  ejecting  chamber,  the  ejecting  mechanism  with  indepen- 
dent mechanism  for  positively  regulating  its  speed,  the 
separate  aerating  chamber  on  one  side  of  the  ejecting 
chamber  and  communicating  with  it  by  a  centra]  aperture, 
n  series  of  revolving  blades  in  the  aSrating  chamber, 
positive  feeding  mechanism,  an  independent  air  supply 
to  the  aerating  chamber,  with  regulating  devices,  and  a 
detleetor  in  the  aerating  chamber  for  throwing  the  entering 
ooal  towards  the  inner  periphery  thereof. — li.  S. 

Peat  Fin!  and  the  like  .-  Tmpts.  in .    F.  McNamee, 

Dublin.     Eng.  Pat,  1  1,661,  A.ug.  1C,  1900. 

The  puit  is  first  freed  from  water  by  draining  and  by 
means  of  hydro-extractors.  It  is  then  disintegrated  or 
broken  up,  and  mixed  with  stated  proportions  of  unlutrnt 
pulverised  or  granulated  limestone,  triied  or  blended  with 
pitch,  tar.  creosote,  oil,  grease,  or  sugar.  The  mass  is 
heated  <t  passed  through  a  pug  mill,  then  cut  or  mouldtd 
into  briquettes,  which  are  afterwards  dried,  stamped,  and, 
if  desired,  perforated  to  assist  combustion. — R.  S. 

l'ih  I  Bio  ■!;.<  or  Briquettes  :  Utilising  for  the  Preparation 
of ,  the  Sludge  or  Scum  produced  during  the  Treat- 
ment of  Sewage  I"/  Biological  or  Bacterial  Purifying 
Processes.  C.  .1.  Whittaker,  Lytham,  Lancaster.  Eng. 
Fat.  1  C.I ol,  Sept.  11,  1900. 

The  sludge  or  scum  is  dried,  mixed  with  coal  dnsl  or  small 
coal,  &c,  aud  moulded  into  hriquettes. — L.  A. 

Fuel;  Apparatus  for  Burning  Pulverised .     O.  Imray, 

London.  From  W.  .J.  Donaldson,  W.  A.  Mears,  and 
G.  S.  Emerick,  all  of  Philadelphia,  I'.S.A.  Eng.  Pat. 
1  182,  Jan.  22,  1901. 

For  pulverising  and  burning  fuel  there  is  employed  a 
combination  of  a  pulverUing  mill,  a  separator,  a  fan,  a 
regulating  feeding  worm,  a  speed-changing  mechanism 
actuating  the  worm,  and  means  for  automatically  controlling 
the  speed-changing  mechanism.  — It.  S. 

Coke-Occns ;  Horizontal  .     F.   J.  Collin,   Dortmund' 

Prussia,     Eng.  Pat  15,962,  Sept.  7,  1900. 

In  horizontal  coke-ovens  iu  which  by-products  are  ex- 
tracted, the  heating  floes  are  arrange!  so  that  the  heating 
gases  circulate  only  in  horizontal  and  ascending  directions, 
never  in  a  de  cending  direction.  Several  such  arrangements 
of  flu.--  are  illustrated. — R.  S. 

Coke- Ovens.      II.  Koppers,  Carnap,  Germany.      Eng.  Pat. 
9822,  May  II,  1901. 

To  remedy  certain  defects  in  coke-ovens  of  the  Ooppee 
type,  the  tops  of  the  heating  flues  are  provided  mth  cover 
plates,  each  of  wh:ch  has  a  central  boring  for  the  passage 
of  the  gases  of  distillation.  Within  the  boring  is  a  projec- 
tion upon  which  rests  an  air  tube.  On  the  outside  of  the 
latter  are  projections  to  regulate  the  quantity  of  the  distil- 
lation gases  admitted  to  the  flues  or  to  entirely  close  the 
openings  in  the  cover  plate.  Small  openings  for  the 
passage  of  distillation  gases  connect  the  distilling  chambers 
with  one  another.  A  large  aperture  in  each  outer  cover 
stone  allows  the  insertion  aud  turning  of  the  air  tubes  from 
Outside  the  oven.  When  the  air  tubes  are  removed,  closing 
plugs  can  be  inserted  to  entirely  shut  off  communication 
between  the  adjacent  distillation  chambers — It.  S. 

Cohe-Ocens ;     Heating    of    By-product-saving  .     H. 

Koppers,  Carnap,  Germany.  Eng.  Pat.  10,836,  May  18, 
1901. 

CoKK-ovens  adapted  for  the  recovery  of  by-products  are 
worked  either  with  cold  or  hot  air.  In  the  former  case, 
a  quantity  of  air,  about  twice  the  volume  of  the  heating 
pas  is  -npplied  to  the  gas  at  one  place  for  the  whole 
plant ;  while  in  the  latter  case,  a  quantity  of  an  inert 
gas,  such  as  smoke  from  the  chimneys,  is  added.  This 
accelerates  the  combustion  in  the  former  case,  but  delays 
it  in  the  latter,  whereby  in  each  case  the  he  t  is  more 
completely  utilised.  To  effect  this,  several  single  fire- 
places are  arranged  one  beside  the  other,  and  are  connected 
with   common    distributing    passages    aud   partition   walls 


on  the  bottom  of  the  heating  flues.  The  gas  ami 
.Kt<  are  arranged  horizontally  and  parallel  to  each  oil 
and  the  ignition  takes  place  at  a  point  above  the  nozzles 

CoAi  (Inn  adapted  to  lie  worked  uith  or  uiihout  Sai 
of  By-products.  II.  Koppers, Carnap,  Germany.  E 
l'.it.  10,337,  May  18,  1901. 

Tiik    eokc-ovens    are    constructed   with   two   indepeni) 
heating  devices,  so  as  to  save  by-products  or  not,  nf 
lieneath  the  heating  Hue*  is  a  channel,  and  curved  chatii 
connect    this    with    the   vertical   heating    flues   terminal 
above   the    partition  wall    arranged   on  the  bottom  ol 
Hue-,      lieneath    the   channels   referred    to    are  two  sets! 
sepai ate  channels  for  the  supply  of  heating  gas  anil  air 
combustion,  to  a  number  of  single  fireplaces. — K.  S. 

Liquid-Fuel  Furnaces  and  Muffle  Ocens.     M.  Eunso. 
Glasgow.     £ug.  Fat.  15,052,  Aug.  23,  1900. 

The  muffle  has  an  outer  shell  with  flat  or  arched  roof, li 
the  floor  of  the  m i i  til :  is  supported  on  bricks  arranged  si 
to  form  flues   for  the   passage  of  the  flame  and  hi 
rising  from   a    fire-chamber  situated    underneath  and  li 
with   a   liquid  fuel  burner.     The   latter  may  consist  I 
shallow   flat   pan,  divided  into   compartments    by  parti 
walls,  and  provided  with  baffles  for  the  inflowing  oil.    • ; 
or  more  openings   are   provided  for  the  admission  of  ai  i 
the  burner  (of  which  several  modifications  are  describi  . 
and  arrangements  are  made  for  the   supply  of  oil  from 
oil  tank  to  the  burner. — C.  S. 

Fuel-Oil;   Means  for  Separating  ,  from    Water.     I 

W.  G.  Armstrong,  Whit  worth  and   Co.,  Ltd.,  and  1. 
Orde,  Xewcastle-on-Tyne.     Eng.   Fat.   15,868,   S 
1900. 

Tin   combination  claimed  is  that  of  an  oil   receptacle  ar  i 
flexible  suction  pipe,  fitted  with  a  float  adapted  to  rise 
fall  with  the  level  of  the  oil,  thus  keeping  the  nozzU 
pipe  at  a  constant  distance  below  the   surface  of  the  i 
also  of  a  steam  coil  for  heating  the  oil  iu  or  surrounding 
suction  pipe. — C.  S. 


A.J.  lioult.  Lorn 
Eng.     Fat.    I    .' 


Mi.cinq  Gases  ;   Apptiratusfor •. 

From    A.    Molet,     Iiuenos   Ayres. 
July  25,  19*i0. 

The  apparatus  is  adapted  for  mixing  and  supplying  tw 
morn  gaseous  fluids  (e.g.,  acetylene  and  air),  irrespci 
of  their  nature  aud  pressure,  in  predetermined  proportii 
and  also  for  regulating  the  supply  according  to 
sumption  of  the  mixed  product.  It  coutists  csscntiall 
two  drums  revolving  together  on  the  same  shaft,  i 
being  provided  with  a  series  of  cells  at  its  circumfere 
terminating  at  their  opposite  extremities  in  tubular 
longations  or  exteu^ons  arrauged  in  opposite  directi 
The  drums  are  partially  immersed  in  water,  &c.  »i 
a  closed  cylinder,  and  are  driven  by  a  gas  passed  thru 
a  central  chamber  and  the  cells  of  one  of  them, 
other  drum  serving  as  a  suction  device  to  draw  a 
from  another  source  of  supply  iuto  its  central  chain 
This  chamber  is  in  communication  with  the  cells  at  the 
cuniference  of  the  motor  drum,  and  is  provided  with  a  ; 
fordrawing  off  the  gases.  By  enclosing  one  of  the  dm  i 
a  bell,  the  gases  may  be  delivered  separately  and  ni 
outside  the  apparatus.  l!y  combining  the  apparatus 
a  speed-indicator,  it  will  serve  as  a  gas-meter  to  ind 
amount  of  "as  used. — li.  A. 


Carburethd  Water-Gas  and  other  Gases;  Apparatus  > 
Treating  Liquor  obtained  from  the  Washing.  Si  ■ 

fooling,  or  Condensing  of ,  in  order  to   B 

Tar  therefrom.     F.  Thumau,  London.     Eng.  Fat.  12,  I 
July  18,  1900. 
The  apparatus  consists  of  a  primary  settling  tank. 
into   compartments    by    a    series   of  partition*   «!•■- 
nearly    to    the    bottom,  aud    nko    provided    with    0 
about  half  way  up,  which  openings  arc  on  opposite 
of   the   lank,   in  adjacent    partitions,   so   as   to   cause 
contents  to    traverse   a    zigzag  course.     The  tar  de|«>'  ■ 
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the  various  compartments  runs  into  a  sump  and  ascends 
upcast  pipe  leading  to  a  secondary  separator,  where  it 

I  by  Buitable  means,  to  liberate  the  retained  water, 
1  a  delivered  to  a  settling  tank.  In  the  ease  of  light 
..  which  rise  to  the  surface  of  the  primary  settling  tank, 
ustsble  surface  overflows  are  provided,  leading  to  the 
ondary   separator.     An    additional    separator    may    be 

.  for  clarifying  the  effluent  water,  if  required. — ('.  s. 

porised  Od  and  Air  ;  Producing  and  I  'li!i\ing ,for 

fitting.  Lighting,  and    Volar  Purposes.     .1.  Wilkin 
(orton-in-Lonsdale.     Eng.  Pat.  13,113,  July  20,  1900. 

inventor  prepares   "  self-burning  "   gas  by  passing  air 

niL'h  a  cylinder    partly  filled    with  a  mixture  of  about 

e  parts  of  light  petroleum  spirit  (sp.  gr.  O'GSO — 0('i80) 

one  part  of    petroleum   (sp.   gr.   about   0-797).     The 

tider  is  provided  with  an  arch  of  absorbent  material,  which 

impregnated  with  the  oil  and  is  traversed  by  a 

[iou  of  the  air  driven   through   the  vessel   by  a  fan,  the 

under  of  the  air  passing,  in  adjustable  quantities,  above 

arch,  so  as  to  enable  the  richness  of  the  mixture  to  be 

broiled.     Arrangements   are  made   for  warming  the  in- 

ing  air,  so  as  to  counteract  the  reduction  of  temperature 

I  luced  by  the  vaporisation  of  the  oil. 

he  improved  method  claimed  for  the  utilisation  of  the 

in  projecting  the  same  against   the  object  to 

eated,  at  a  greater  speed  than  the  rate  of  propagation 

lame,  whereby  the  combustion  ensues,  with   little  or  no 

e,  on  the  surface  of  the   article  in  question.     The  gas 

si'  suitable  for  use  in  gas  engines. — C.  S. 

fmretlimj  a  Gas  by  the  Vapour  of  a  Liquid  ;  Apparatus 

r  .     F.    K.    Kurz,   Lucerne.      Eng.    Pat.    15,645, 

;pt.  3,  1900. 

-itier  contains  a  cylinder  built  up  of  superimposed 

!   porous   material,   containing   porous    packing   in 

iu  the  contiguous  surfaces,  down   which  cylinder 

the  liquid  to  be  vaporised.     The  gasifier  is  counter- 

b  iced,  and,  in  descending,  automatically  opens  the  valve 

_r  the  earburetting  liquid,  the  converse   operation 

;  performed  when  the  gasifier  reascends.  — C.  S. 

bustible  Gases  from  Hydrocarbon  Liquids  ;   Generator 

the   Manufacture   of  .     P.    Lazareff,    Derbenf, 

Eng.  Pat.  15,813,  Sept.  5,  1900. 

•  rator  consists  of   the  combination  cf  a  firebox, 
rith  a   steam   injector  (pulveriser)  "for   the   hydro- 
am;  a  decomposition  chamber  and   superheater  above 
ox;  a  second  chamber,  surrounding  the  first,  for 
:   the   gas    produced   in   the   latter,   whilst   both   are 
I   with  "openwork  stacks  of  fireproof  bricks,  and 
y  pipes  above  the  inner  chamber  for  feeding  liquid 
i'on  in  sach  a  mincer  that  the   production  of  gas 
*  be  obtained   either   by    heating    the   interior   of    the 
r  periodically  to  incandescence  by  means  of   the 
xarbon  and  by  subsequently  admitting   steam  at  the 
l'u  riser  and  of  hydrocarbon   by  the  supply  pipes,  or  in 
nous  manner  by  means  of  an  incomplete  combustion 
\drocarbon  injected  by  the  steam  at  the  pulveriser 
by  the  admission  of  liquid   hydrocarbon  through  the 
y  pipes  to  carburet  the  gas." — C.  S. 

Burners  for  Heating  Purposes.  H.  Heidemann, 
-in,  and  (i.  Axdorfer,  Innsbru:k.  Eng.  Pat.  17,709, 
'.  5,  1900. 

BB8K  bar  is  arranged  within  the   burner  tube  and 
I  the  mouths  of  the  gas  and  air   nozzles   to   assist  in 
he  gas   and   air,   to    prevent    back-burning   and 
«  siou,  and  to  produce  a  thin  pointed  flame. — C.  S. 

lent  Gas ;  Process  and  Apparatus  for  the  Manufac- 

"  of .      G.   J.    Atkins,    Tottenham.     Eng.    Pat. 

>hi,  July  a,  1900. 

IDE  is  pulverised  in  appatatus  from  which  atmospheric 
s  been  expelled  by  hydrogen  or  other  suitable  gas, 
passed  therefrom  either  directly  into  the  generating 
PI  »tus  or  into  storage  receptacles.  The  generating 
!'l  atus  may  be  one  of  a  number  of  different  forms  which 


are  described.  All  aim  at  bringing  the  pulverised  carbide 
into  contact  and  int  mate  admixture  with  a  decomposing 
agent  in  requisite  amount  proportional  to  the  consumption 
of  gas.  For  instance,  a  elo.ed  chamber,  divided  by  shelves 
on  which  carbide  and  decomposing  materia!  are  placed,  is 
so  suspended  that  it  is  tilted,  and  predetermined  quantities 
of  carbide  and  material  are  thereby  mixed,  through  the 
movement  of  an  expanding  gas  chamber  or  a  gasholder 
through  which  the  generated  gas  passes. — J.  A.  15. 

Acetylene  Generators.     E.  W.  Sprott,  Mayficld,  Sussex. 
Eng.  Pat.  12,993,  July  18,  190J. 

Carbide  is  discharged  through  a  valve  operated  by  the 
movements  of  the  gasholder  into  a  sludge  tank  immersed 
in  water  contained  in  a  vessel  in  which  the  gasholder  and 
a  fixed  bell  set  eccentrically  over  the  sludge  tank  are 
sealed.  The  levels  operating  the  valve  on  the  carbide 
container  are  on  that  side  of  it  on  which  the  eccentric 
disposition  of  the  bell  gives  the  greater  clearance.  A 
purifying  and  condensing  chamber  is  placed  beneath  the 
gasholder  within  the  seal  tank. — J.  A.  IS. 

Acetylene-Gas  Generator.     E.  Fajole,  Rouen,  France. 
Eng.  Pat.  13,239,  July  23,  1900. 

Cylinders  containing  perforated  metal  carbide  holders 
stand  in  a  tank  of  water  having  two  compartments,  from 
the  bottom  of  the  upper  one  of  which  a  pipe  leads  to  the 
lower  part  of  the  lower  one.  Water  passes  from  the  tank 
to  the  cylinders  through  a  valve-controlled  pipe,  and  the 
gas  evolved  passes  into  a  receptacle  placed  within  the  tank, 
where  it  is  washed,  and  thence  through  a  purifier  containing 
coke  impregnated  with  iron  sulphate  into  a  regulator,  by 
which  the  operation  of  the  apparatus  is  controlled  according 
to  the  consumption  of  gas.  Safety  valves  and  gauges  are 
provided. — J.  A.  B. 

Acetylene  Gas  Generators.     T.  E.  Clark,  Sudbury, 
Suffolk.     Eng.  Pat.  16,598,  Sept.  18,  1900. 

A  generating  chamber  containing  water  is  fed  with 
carbide  through  an  open  hopper,  provided  with  a  "  splayed  " 
plate  to  prevent  gas  entering  the  hopper.  A  series  of 
boxes  containing  carbide,  and  having  hinged  bottoms,  are 
arranged  above  the  hopper,  and  the  bottoms  are  opened  in 
turn  through  levers  operated  by  a  drum  with  a  spirally 
arranged  series  of  projecting  teeth.  The  drum  is  moved 
forward  by  means  of  a  ratchet  wheel,  which  engages  a  catch 
on  the  gasholder  into  which  the  gas  evolved  passes,  so  that 
each  time  the  gasholder  descends  to  a  given  point,  the 
bottom  of  a  carbide  box  is  opened  and  carbide  is  dis- 
charged into  the  hopper. — J.  A.  P. 

Acetylene   Gas    Generating   Apparatus.     J.   M.   Coghlan, 
Sayville,  U.S.A.     Eng.  Pat.  17,999,  Oct.  10,  1900. 

A  fixed  cylinder,  open  at  the  bottom,  and  containing 
carbide,  dips  into  water  in  a  tank  which  is  raised  or  lowered 
according  to  the  movements  of  the  bell  of  the  gasholder 
into  which  the  gas  evolved  passes.  A  blow-off  device  is 
provided  to  prevent  accident  from  over-pressure  of  gas. 

—J.  A.  B. 

Acetylene  Gas  Generator.  S.  Csaky,  J.  Sarkany,  and 
S.  Centian,  all  of  Budapest.  Eng.  *Pat.  19.S53,  Nov.  5, 
1900. 

A  generator,  in  which  cells  containing  carbide  are 
arranged  spirally,  is  supplied  with  water  from  the  tank  in 
which  it  is  immersed,  through  a  valve  which  is  closed  by 
the  action  of  a  float,  until  such  float  is  depressed  by  a  rod 
attached  to  the  bell  of  the  gasholder  into  which  the  gas 
evolved  passes,  whereupon  the  valve  opens.  The  cells  are 
exhausted  in  turn  from  the  lowermost  upwards,  and  on  the 
last  cell  coming  into  action  a  bell  is  ruDg. — J.  A.  B. 

Gas  Generators.     H.  Poetter,  Dortmund,  Germany.     Eng. 
Pat.  10,077,  Sept.  10,  1900. 

The  lower  part  of  the  generator,  in  which  the  grate  is 
situated,  is  inclosed  by  an  encircling  jacket  sealed  above 
and  below  in  water,  and  adapted  to  be  raised  so  as  to  leave 
the  grate  exposed  for  cleaning  purposes.     The  grate  cone  is 
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iblc  up  and  down  by  means  of  rack  and  pinion  gearing, 
•   ig  MD  he  crushed  or  loosened,  and  the 

innolar  space  between  the  cone  and  the  fixed  portion 
of  the  grate  can  he  regulated  to  suit  the  degree  of  fineness 
of  the  fuel.— J.  A.  B. 

Purification  of  Lighting  and  Heating  Gas.  S.  Danner  and 
G:  Kobelka,  both  of  Kladno,  Bohemia.  Bog.  Pat.  5089, 
March  IS.  1901. 

Tiik  gas  i-  forced  by  a  blower  or  otherwise  at  great  velocity 
against  a  stream  of  cleansing  agent,  whi".h  is  delivered  at 
great  velocity  from  a  jet.  Preferably,  the  passage  is  reduced 
in  .!  mal   area  where  the  streams  first  impinge  on 

one  another.  The  impurities  accumulate  in  vessels  at  the 
base  of  the  passage  or  chamber  in  which  the  streams  of  gas 
and  purifying  agent  meet,  and  may  be  removed  therefrom. 

—J.  A.  I?. 

Ai  ■  lylene  and  other  Combustible  tins,  -  .■   /).  I.  rmination  of 

Phosphorus   and   Sulphur  in    .     P.   Kituer   and  G. 

Keppeler. 

Sec  under  XXIII.,  page  938. 

(ins  Igniting  Devices.     A.  Martini,  Berlin.     Eng.  Pat. 
1*5,550,  Aug   31,  1900. 

Tor  (.ill,  with  attached  platinum  wires,  is  suspended  from  a 
hinged  plate  counterpoised  so  that  the  dynamic  force  of  the 
tips  up  the  plate  when  the  jet  is  lighted,  and  removes 
the  pill  from  contact  with  the  flame.  A  modification  lor 
use  without  a  chimney  is  also  described. — C.  S. 

Incandescent  [AYrn.sr]  Lamps;  Glair  Bodies  fur  Electro- 
lytic   .     B.  M.  Drake  and  Xernst  Electric  Light,  Ltd., 

Westminster.    Eng  Pat.  13,839,  Aug.  2,  1900. 

To  harden  the  refractory  filaments  of  Xernst  lamps  before 
use.  they  are  baked  at  a  high  temperature  in  the  electric  arc. 
The  carbons  are  separated  about  three  eighths  of  an  inch  and 
the  rod  is  passed  across  between  them  so  that  the  arc  plays 
upon  it  and  heats  it  uniformly  to  a  very  high  temperature. 
The  filament  is  given  a  large  radiating  surface,  for  a  given 
cro-s-section,  by  shaping  it  "with  a  solid  section,  which  is 
flat,  being  elliptical,  or  flat  with  rounded  edges,  or  flat  with 
square  corners  Another  form  is  like  pinion  wire  in  section, 
or  like  pinion  wire  with  a  central  hole,  or  tubular  with 
three  or  more  leaves." — H.  P. 

Electric  Illuminating  Bodies;    Manufacture  of  . 

W.  Boebm,  Jierlin.     Eng.  Pat.  12,211,  June  15,  1901. 

Glow-bodies  of  the  Xernst  type,  made  of  lime,  magnesia, 
zirconia,  thoria,  or  the  like,  generally  become  the  more 
conductive  at  a  higher  temperature  the  purer  they  are.  Py 
adding  small  quantities  of  the  oxides  of  chromium,  minga- 
nese,  uranium,  titanium,  niobium,  &c.,  glow-bodies  are 
produced  "  which  are  considerably  resistant  against  outer 
influences,  ire  capable  of  being  excited  at  a  low  temperature, 
are  very  tire-resistant  and  possess  a  high  illuminating 
.  power."  For  instance,  a  suitable  mixture  consists  of : — 
zirconia, 90 parts ;  magnesia,  5  parts  ;  lime,  1  parts  ;  scsqui- 
oxide  of  manganese,  1  part.  These  may  be  made  into  a 
paste  with  a  solution  of  sugar,  and  then  squirted  iuto 
t!ir>  ads  or  rods. — II.  B. 

Incandescent  Gas  Ligh  ting  and  the  Manufacture  if  Burners 
and  Incahdescible  Elements  therefor.  J.  Ii.  de  Lery, 
London.     Eng.  Pat.  22.C94,  Dec.  12,  1900. 

A  NUMBER  of  burner  nozzles  are  arranged  in  a  circle  about 
a  common  mixing  chamber,  and  a  mantle  is  suspended 
over  each  nozzle.  This  burner  is  adapted  for  use  with 
mantles  which  have  not  previously  had  the  cotton  fabric 
burned  out.  In  one  form  of  burner  the  tubes  constituting 
the  nozzles  pass  outwards  radially  from  the  mixing  chamber 
and  then  curve  upwards  for  a  short  distance.  Mantles 
suitable  for  use  with  this  form  are  made  of  fabrics  which 
have  one  or  more  slits  reaching  half-way  up  the  mantle  ; 
these  slits  enable  the  mantle,  when  suspended  over  the 
burner,  to  straddle  the  nozzle,  and  on  igniting  the  gas,  the 
mantle  shrinks  up  to  the  required  dimensions,  the  pressure 
of  the  gas  within  the  burning  fabric  preserving  its  cylindrical 


shape  satisfactorily.     In  another  form  of  burner  th 
stand  up  vertically  from  the  mixing  chamber,  and  for : 
form  the  mantles  are  not  slit,  no  "  straddle  "  being  requir 

-11.  1 

Incandescent   Gas    Lamps.      W.    P.    Thompson, 
Erom   S.  Zielen/.iger,  Berlin.     Eng.  Pat.  23,222     ,  ■ 
1900. 

Tin:  lamp  described  is  intended  for  use  with  ordin 
pressure   gas;  but    it   is   provided    with  a   chimney  all 
25  in-,  in  length,  in  order  that    the  induced   strong  drau 
of  air  may  produce  the  effects  of  high-pressure  gas.    T 
portion    of   the"   chimney  which    surrounds   the 
enlarged  into  a  globular  form;  an  1   the  lower   end  of    ■ 
chimney  is  closed  in  almost  entirely  round  the  Hansen  ti 
so  that  no  material  quantity  of   air  shall  have  access  lo  • 
outside  of   the  flame.     The  gas. inlet    nipple   at   the 
the  Hauseu   tube  is  of  the  usual  size,  but  the  tube  I.  i 
cross-sectional   area  of  at  least  double  the   usual  siic,  t  ■ 
enabling  a  volume  of  air,  more  than  sufficient  for  the 
plete  combustion  of  the  gas,  to   be  drawn   in  and 
with  the  latter.     The  lower  part  of  the  lamp  is  enclose  i 
an  outer  globe,  above  which   rises  a  chimney  surroiiU'  ■ 
the  burner  chimney. — II.  B. 

Incandescent  Gas  Burners.     J.  Fischer,  London.    E| 
Pat.  9222,  May  3,  1901. 

The  chimney   of   an  ordinary   incandescent  gas  burn.  • 
dispensed  wiih.  and  upon   the  gallery  base   is  arrai 
opeuwork   or   perforated   gallery,    which   carries    a   g 
The  globe  aud  gallery  are  fixed  at   such  a  height 
additional   air    supply    passes    directly   to  about   th 
level  of  the  flame.     The  air-supplies  to  the  mixing  I 
to  the  base  of  the  gallery  remain  as  in  ordinary  bar 

-II. 

Incandescence  Mantles ;   [Acetylene]  Gas  Burner- 

with .      G.    F.    Law,   Cleveland,   I  thio.     Fa 

12,521,  June  19,  1901. 

In  the  Hansen  burner  described,  the  acetylen.    g  It 
pass  upwards  into  a  mixing  tube,  the  top  of  which  i*  o 
vided  with  a  screw-threaded   cap,  which  carries  tl 
wire  gauze  diaphiagm,  and  which  has  a  contract 
or  ignition  nozzle  above  the  diaphragm.     The  heigl 
diaphragm  above  the  air  and  gas   inlet  can  be  adju 
screwing  up  or  down  (be  cap.     The  chamber  at  th 
the  burner  is  provided  with  a  gas  inlet  nozzli 
holes,  as   usual,  with  a  perforated  sleeve  for  adju 
air  inlets.     Between  this  chamber  and  the  mixing  tul«    i 
is  fixed  concentrically  a  tube  or  chimney,  which 
short  distance  into  the   mixing  tube  ("  for  the  purpi    I 
a-sisting  the  induction  of  air"),  constituting  a  nai 
sage  connecting  the  lower  chamber  and  the  mix 
With  such  a  burner  the  mantles  employed  are  pre! 
greater  length  than  those  used  with  ordinary  iucan  I 
gas  burners. — H.  B. 

Osmium  Filaments  of  Electric  Incandescent   I.  in 

proved  Means  for  Supporting  the .     0. 

don.      From    Oesterr,   Gasgluhl.    uud    Electric.   <  « 
schaft,  Vienna.     Eng.  Pat.  20,277,  Nov.  10,  190.1. 

Osmium  filaments  are  rather  fi agile  while  cold,  am  b 
brought  to  a  white  heat   are  so  flexible  as  to  tend  I 
their  shape.    To  obviate  these  dangers,  a  support,  i 
of   sintered    or   fritted  refractory    oxide,   non-adher 
and  chemically  indifferent  towards  incandescent  MD 
prepared  in   the  form  of  a  filament,  which  is  (hen 
iuto  a  hollow  glass   stem.      The  latter  is  mounted 
the   lamp  bulb   in  such   a  position  that  the  free  end   I 
oxide   filament   (which  may  have  any  desired  shap   ' 
engage  and  sustain  the  osmium  filament  againsl 
vibration.      The   support  consists   preferably  of  a  t  ■ 
of     10    parts  of    thoria   and    1    part     of    D 
other   refractory    oxides    may   be   used.      In   fonn 
support,  a  paste  is  made   from  the  ground  ■  ■ 
organic    viscous   binding  material,  and  filann  I 
therefrom  are  first  dried  and  burned  in  free  nir,  an  ■ 
raised  to  a  high  temperature  until  fritted. — H.  B. 
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III.-DESTRUCTIVE  DISTILLATION. 
TAR  PRODUCTS,  PETROLEUM. 


■  '.■■jiii,  Large  Spouting  Well  at  Beaumont,  Texas.     \ 
Lnca*.     Trans.  Amer.   Inst.  Mid.  Eng.      Chem.-Zeit. 
p.  86,  [86],  236. 


",  indium  Refining  with  Lime.     IC.  Charitschkoff. 
Nuptitii,  9,  (II),  211— 213. 

e  difficulties  said  to  be  met  with  in  the  use  of 
the  alkali  treatment  of  petroleum  distillate  and  fully 
the  advantages  afforded  by  this  reagent,  the  author 
lends  that  the  distillate  should  be  thoroughly  cooled 
be  introduction  of  the  sulphuric  acid,  and  proposes 
li'ne  the  cooling  process  with  the  lime  treatment  by 
up  the  milk  of  lime  with  the  distillate  for  about  nn 
i  the  settling  reservoir,  allowing  the  sediment  to 
.  and   then     blowing    in   air   until   the   cooling    is 


distillate  contains  the  acids  originally  present  in  the 
oil,  their  proportion  being  greater  in  oil  that  has 
log  exposed  to  the  air  ;  further,  the  acids  formed 
distillation,  and  the  aeitl  products  formed  during  the 
ric  acid  treatment,  together  with  the  residual  free  acid 
OBI  By  neutralising  with  lime  previous  to  the  acid 
i  iit.  the  two  first  classes  of  acids  are  removed, 
;  only  the  third  for  neutralisation  by  the  ordinary 
reatment  with  caustic  soda.  The  resulting  saving  in 
;te(  reagent  may  be  gathered  from  a  comparative 
Dent  made  by  the  author  with  one  litre  of  distillate, 
If  of  which  was  refined  with  acid  in  the  ordinary 
hilst  the  ,>tlier  half  was  first  treated  with  milk  of 
Da  titrating  2j  c.c.  of  each  with  alcoholic  deeinormal 

pettish,  tin- untreated  portion  consumed  3" 9  c.c.  of 
whilst  the  treated  portion  required  only  1  c.e.  for  its 
ligation. 

erroneous  to  assume  that  freshly  collected   crude 

'in   organic  acids,  and  that  these  are  formed 

ill,'  oil   lias  been  exposed  to  trie  air  ;  the  author  has 

succeeded  in  finding  a  neutral  oil,  though  in  some 

onion  of  acids  may  be  very  small.     Even  the 

e  water  issuing  from  oil  wells  contains  theee  petro- 

•uls.  Daring  distillation,  the  pre-existing  acids  pass 
md  are  augmented  by  those  produced  during  that 
-.  or  rather  during  the  condensation  of  the  distilled 
s.  this  being  the  only  stage  at   which  oxidation  can 


nmeter;  The  Enyler-Ragosine  . 

See  under  XXIII.,  page  933. 


A.  Ragosine. 


Hams  and  Bituminous  Chalks  of  Palestine ;  Sulphur 
— .    C.  Klschuer.      Cheat.   Rev.  Fett-   u.  Harz-Ind. 

8,  [8],  159-160. 

•jut  for  the  amount  of  sulphur  in  these  asphaltums, 

thor  BUggests  the  theory  that  the  organic  substance 

:>  1  part  of  the  sulphates   present  to   sulphides;    and 

<■  ?n  the  sulphur  was  forced,  by  the  immense  pressure 

intuited,  into  the  organic   mass   and  became  a 

al  constituent  thereof.     Possibly  ammonium  carbon- 

lic  nitrogenous  bases,  derived  from  the  decom- 

it  the  albuminous  substances,  also  played  a  part  in 

— C.  A.  SI. 


Brown  Caul  Tar;    Use  of  Superheated  Steam  in  the  l> 
tillation  of  .     P.  Hutu.     Cbctn.  Kev.  Fett-  u.  Harz- 

Ind.  1901,  8,  [8],  15S— 159. 
In  the  distillation  of  brown  coal  tar  with  superheated  strain. 
impts  have  already  been  made*  to  rapidly  remove  the 
iseotu  products  from  the  cylinder  by  mctins  of  bellowd 
i  exhausters;  but  in  spite  of  this,  the  gases  aud  vap 
undergo  still  further  decomposition  on  the  hot  walls  « >  t  the 
retorts,     'I'"  obviate  this  the  author  introduces  double  con- 
ntric  bells  into  the  cylinder,  so  that  tin-  <■  ml   tar  onlj 
comes  into  contact  with  these  bells  and  not  \\  iih  the  exti 
over-heated  wall.     The  steam   is   introduced   between   tin' 
external   wall   and   the    outer   bell,  and   in   particular  at  the 
bottom  of  the  retorl  where  tin-  over  heating  would  naturally 
in-  the  greatest. — ('.  A.  M. 

Brown  Coal  '/'</,•  Constituents  of- .    T.Rosenthal. 

Zeits.  angew.  Chem.  1901,  14,  [27],  665—667. 
... 
Among  the  products  of  the  dry  dis 'illation  of  brown  coal 

tar,  the  author  has  identified  the  following  classes  of 
compounds: — (1)  Aldehydes  saturated  and  unsaturated, 
iretaldjhyde  being  isolated  among  the  former.  (2) 
Ketones,  of  which  acetone  and  methylethyl-ketone  were 
isolated,    (3)  Methyl  alcohol ;  an  i  (4)  Acetonitrile. 

— C.  A.  M. 

Wood  Distillation  ;  Impts.   in  and  Suggestions  for   . 

F.   A.   Biiuler.      Z.its.  angew.  Chem.   1901,  14,   [25], 
610— G21. 

Tut:  author  refers  to  an  earlier  communication  on  the 
distillation  of  wood  (this  Journal,  1900,  234),  in  which  he 
showed  that  the  advances  in  the  price  of  the  raw  material 
and  in  wages  rendered  it  necessary  to  secure  the  highest 
attainable  yields  of  products  aud  to  replace  manual  labour 
by  machinery  wherever  possible.  lie  now  describes  by  the 
aid  of  detailed  diagrams  a  machine  for  ch  irgiug  horizontal 
retorts,  comprising  a  shell  which  is  packed  with  tin.  charge 
of  wood  and  is  then  introduced  into  the  retort,  which  is  of 
slightly  greater  diameter.  The  shell  is  then  withdrawn  and 
the  charge  left  in  the  retort.  The  packing  of  the  shell  and 
the  operation  of  charging,  &c,  occupies  half-an-Lour,  so  that 
one  machine  serves  for  charging  32  rctoits,  in  which  the 
charge  is  worked  off  iu  16  hours.  Its  weight,  when  packed 
with  a  charge  of  about  2*2  cb.  m.,  is  about  4,600  kilos,  and 
its  cost  is  about  5,600  marks. 

Much  attention  has  been  directed  to  the  distillation  of 
waste  wood,  such  as  the  refuse  from  saw-mills,  carp.-nters' 
and  coopers'  shops,  and  factories  where  tanning  extracts 
are  prepared.  The  chief  difficulty  lies  in  drying  such  refuse 
preparatory  to  distillation,  as  saw-dust,  &c.  contains  40  to 
60  per  cent.,  and  refuse  from  extract  factories  GO  per  cent, 
and  upwards  of  moisture.  Drying  by  means  of  steam  is 
too  costly,  and  direct  beating  is  liable  to  cause  loss  of  acetic 
acid  and  methyl  alcohol  as  well  as  of  moisture,  owing  to 
local  overheating.  The  time  of  carbonisation  becomes 
unduly  prolonged  if  the  refuse  or  wood  contain  more  than 
25  per  cent,  of  moisture.  Five  days,  with  high  heats,  do 
not  suffice  to  carbonise  the  core  of  a  charge  of  sawdust 
containing  50  per  cent,  of  moisture.  The  spent  gases  from 
the  boiler  and  retorts  might  be  utilized  for  drying  the 
material.  A  works  having  30  retorts  should  deal  with 
about  30,000  kilos,  of  wood  residues  per  diem,  iu  16  hours 
charges,  and  the  flue  gases  from  the  boiler  would  amount  to 
about  140,000  kilos,  escaping  at  250'  C,  and  those  from  tin- 
retort  installation  to  about  150,000  kilos.,  escaping  at  350  C. 
Taking  the  specific  heat  of  the  escaping  gases  at  0'22,  and 
assuming  that  they  leave  the  drying  plant  at  50°  C,  it  will 
be  seen  that  they  can  give  16,000,000  calories,  while 
1 6,605,000  calories  are  required  to  reduce  the  percentage 
of  moisture  in  the  wood  residues  from  50  to  10.  Hence  it 
is  clear  that  the  flue  gases  are  capable  of  furnishiug  about 
the  required  amount  of  heat  if  properly  applied.  It  is  most 
advantageous  to  bring  the  hot  gases  into  direct  contact  with 
the  material  to  be  dried.  The  author  gives  diagrams  of  an 
apparatus  for  drying  wood  residues  iu  this  manner.  The 
hot  gases  are  driven  by  means  of  blowers  into  a  long 
conduit,  into  which  the  residues  are  fed  and  are  carried 
forward  by  the  force  of  the  current  of  hot  gases.  The 
lighter  particles,  which  part  with  their  moisture  most  readily, 
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irried  forward  mote  quickly  than  the  heavy  ones,  and 
consequently  the  hot  gases  play  on  (be  latter  for  a  longer 
period.  The  rapid  tuition  of  the  gas.s  greatly  increases 
the  efficiency  of  the  process,  as  it  is  well  known  that 
evaporation  of  liquids  is  promoted  by  strong  currents  of  air. 
There  is  thus  an  ample  margin  of  heat  in  the  Hue  gases  for 
drying  the  wood  residues.  The  conduit  may  be  arranged 
so  as  to  convey  the  residues  from  the  receiving  place  to  the 
carbonising  plant.  The  cost  of  the  drying  plant  does  not 
exceed  10,000  marks.  12  to  14  horse-power  is  required  to 
work  the  blowers. 

Wood  residues  may  be  carbonised  in  the  ordinary  vertical 
or  horizontal  retorts,  but  the  author  recommends,  as 
economUing  space  and  labour,  an  arrangement  of  two 
retorts  inclined  at  an  angle  of  4.V,  and  uniting  at  the  top  in 
a  common  charging  opening.  He  gives  detailed  diagrams 
of  this  arrangement.  Likewise,  for  the  sake  of  economy  of 
space,  he  recommends  vertical  tubular  condensers,  one  form 
of  which  he  describes  by  the  aid  of  diagrams. 

The  residues  naturally  yield  the  same  volatile  products  as 
billets  of  wood,  but  the  charcoal  from  them  has  a  far  more 
limited  application.  It  has  been  made  into  briquettes,  which 
serve  well  for  some  uses,  but  not  for  metallurgical  pur- 
poses. They,  however,  ure  more  costly  than  lump  charcoal. 
The  author  has  found  that  it  is  feasible  to  produce 
good  serviceable  briquettes  by  carbonising  blocks  pressed 
out  of  a  mixture  of  equal  parts  of  powdered  charcoal  and 
sawdust  agglomerated  with  tar.  He  describes  an  arrange- 
ment of  two  inclined  retorts,  specially  adapted  for  dealing 
with  a  charge  of  these  briquettes  in  ten  hours. 

The  distillation  of  wood  tar  is  usually  conducted  in  stills 
of  cast  iron,  which  suffer  less  than  wrought  iron  from  the 
action  of  the  vapours  of  acetic  acid.  The  author  gives 
illustrations  of  distilling  plant  adapted  to  deal  with  the  tar 
from  a  works  carbonising  45,000  kilos,  of  dried  wood 
residues  per  diem,  that  is  to  say,  with  about  4,000  kilos,  of 
tar  containing  10  per  cent,  of  water.  One  still  works  off  a 
charge  of  2,000  kilos,  in  12  hours.  The  charge  must  be 
heated  gradually  at  first,  otherwise  it  froths  up  and  boils 
over  to  the  receivers.  Fires  are  not  infrequent  in  the 
distilleries,  and  the  tar  stills  should  be  placed  at  a  distance 
from  the  other  plant.  A  special  form  of  still  head,  devised 
to  minimise  mishaps  from  frothing  and  explosions,  is 
described  by  the  aid  of  diagrams.  The  upper  half  of  the 
still  can  be  rapidly  cooled  by  water,  and  is  provided  with  a 
safety  valve.  The  distillate  is  collected  in  a  vessel  with 
sight  box,  and  three-way  tap,  which  admits  of  the  water 
and  oil  being  drawn  off  into  separate  receivers.  The 
aqueous  portion  of  the  distillate  from  the  tar  contains  as  a 
rule  more  acetic  acid  than  the  crude  acid.  The  oily  portion 
of  the  distillate  boils  between  120'  C.  and  330'  C,  and  is 
usually  separated  into  light  and  heavy  oil,  the  first  coming 
over  below  170"  and  yielding  benzol,  while  the  latter  is 
worked  up  to  creosote,  gnatacol,  &c.,  or  is  used  for 
impregnating  wood. 

Plant  for  the  distillation  of  100  tons  per  diem  of  dried 
wood  residues,  containing  originally  50  per  cent,  of  water, 
according  to  the  methods  advocated  by  the  author,  would 
comprise  24  double  retorts.  The  yield  of  charcoal  would 
be  30  per  cent,  of  the  wood  if  the  water  left  in  the  latter 
were  taken  at  10  per  cent.  The  charcoal,  mixed  with  an 
equal  amount  of  dried  wood  residues  and  33 \  per  cent,  of 
tar,  would  be  carbonised  in  12  settings,  and  the  total  yield 
of  residual  charcoal  in  a  marketable  condition  would  be 
38,500  kilos,  per  diem.  The  crude  acid  and  crude  wood 
spirit  would  make  up  a  yield  of  about  4  per  cent,  of  acetic 
acid  and  1  per  cent,  of  methyl  alcohol.  A  staff  of  only  120 
to  150  men  would  be  needed.  The  capital  cost  of  boilers, 
engines,  and  apparatus  would  be  about  C50.000  marks  ;  that 
of  buildings,  foundations,  &c,  about  400,000  marks. 
10  kilos,  of  coal  would  be  required  per  diem  as  fuel. 
0  to  10,000  kilos,  of  wood  tar  would  be  produced  daily. 
The  expenses  would  vary  greatly  with  local  conditions,  and 
hence  it  is  not  possible  to  give  a  general  estimate  of  the 
returns.  The  yieldB  given  apply  to  hardwood  residues 
(logs  and  cuttings)  ;  pine-wood  residues  would  give  the 
same  amount  of  charcoal,  but  only  2  per  cent,  of  acetic  acid, 
and  at  the  most  -J-  per  cent,  of  methyl  alcohol. — J.  A.  B. 


IV.-COLOURING  MATTERS  AND 
DYESTUFFS. 

Indigo  from  the  Indiyo  Plant  ;  New  Method  of  Et 

of Calmette,    director   of   the    Institut    Past 

Lille,  France.     Fr.   Pat.  300,826,  May  31,  1900.     M 
Scient.  1901,  15,  [716],  192. 

The  plant  i<  crushed  and  the  pulp  introduced  into  .1 
containing  water   which  has  been  freed  from   calciu 
in  order   to  prevent   precipitation  of  indigo ;  the 
provided  with  agitators.     The  mixture  is  filter-pressed  e 
solution  passed  into  covered  tanks,  and  the  indigo  pre  • 
tated  by  means  of  a  current  of  air,  the  precipitation  1 
facilitated  by  the  addition  of  a  very  small  quantity  of  I  • 
baryta,  magnesia,  or  an  alkali  or  alkaline-earth  carhra 
The    indigo  is   collected,  and  dried  at  75°  C.  ;  it  coal 
5 — 7  per  cent,  of  water.     The  liquid  is  returned  tc  e 
oxidation   vats,     liy  this   process,  6-6 — 8   kilos,  of  ini  1, 
containing   80—81    per  cent,    of  real  indigo,  are  1 
from    1,000    kilos,    of   the   plant,  whilst  even  a.«  mu 
10  kilos,  can  be  obtained  from  plants  of  superior  qui  r, 
gathered  immediately  after  blossoming. — A.  S. 

Indiyo  riant ;   Treatment  of ,  by  Diastase.    Gi 

and   Valette,  Paris.     Fr.  Pat.  302,169,  July   13,  I 
Monit.  Scient.  1901, 15,  [716],  194. 

The  claim  is  for  the  addition  lo  the  indigo  plant  of 
or  other  oxidising  ferment,  and  even  of  a  small  qui 
hydrogen  peroxide. — A.  S. 

Indiyo    in   an   Anhydrous    Medium;     Heduction   of    - 
A.   llinz.     J.    ptakt.    Cheui.    1901,    63,    [H    0 
497-516. 

Wiikn  Indigo  is  dissolved  in   50  times  its  weight  of 
naphthalene  and  treated  with  five  times   its   weight 
dust,  preferably  in  an  atmosphere  of  nitrogen,  bydi 
coal-gas,  the  original  deep  violet-blue  colour  beconi. 
From  a  number  of  experiments  under  different  coi 
t  he  author  concludes  that  this  colour  is  due  to  the  f " 
of  zinc-indigo  white,  which  can  be  extracted  from  th 
of  naphthalene  to  a  certain  extent,  although  the 
part  is  decomposed.      That  zinc-indigo  white  is  the   « 
product  of  the  reaction  is  shown  by  the  fact  that  v. 
mass   is    treated    with   soda  lye  it  is  converted  inl 
hydrate    and    sodium  -  indigo  white,    part    of    tho 
being   decomposed   by  the  hydrogen  evolved.     Sil 
reaction  takes   place  in  absence    of  moisture  and  tin 
not   act  on  naphthalene,  no  hydrogeu   is  evolved, 
formation  of  zinc-indigo  white   is   not   due  to  inl 
between  indigo  white  and  zinc  oxide.     Moreover,  it 
be  assumed  that  zinc  abstracts  oxygen  from  Indigo, 
reducing  products,  since  in  that  case  more  Indigo 
decomposed   than  analysis  shows  ;  and,  further,  line  1! 
reduces  Indigo  derivatives  at  a  red  heat,  and  then  01 
difficulty. 

The    paper   contains   the   description   of  a   metho  n 
obtaining   dry  indiyo    white.        Precipitated  with 
from  an  Indigo  vat,  the  precipitate  is  shaken  witl 
hyde  added  drop  by  drcp.     The  stable  green  MlbstaDi 
formed  is   dried    on   a   porcelain   plate,   and  s 
extracted  in  a  Soxhlct's  apparatus  with  light  petroleum   r 
This  removes   the  benzaldehyde,  leaving  indigo  whit  I 
dry  powder,  which  only  turns  blue  slowly  in  the  ah 
product  contains  impurities,  and  on  an  average  abonl 
cent,  of  indigo  white.     It  is  noteworthy  that  indigo  u 
dissolves  in  naphthalene  with  a  brilliant  red  colour. 

— T.  A 

Indigo  containiny  Notable  Amounts  of  Indirubin  ;  At    ' 
of  Samples  of .     W.  M.  Gardner  and  YV.  Deul 

See  under  XXIII.,  page  939. 

Carminone  Compounds.     C.  Liebermann  and  J.  Lai"1 
Ber.  1901,  34,  [10],  2153— 2103. 
In   further  continuation   of  work   on  the  kctuhydi  1 
derivatives   of  cochinellic   acid,  the  authors  find  an   u 
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ili'to  parallelism  between  the  cochinellic  ester  hydrin- 
ilerivatlvcs  and  those  of  phthalic  ester.  With  a  view 
uiplifying  the  nomenclature  of  these  derivatives,  tli  v 
ose  the  imuie  Cnrminoue,  represented  by  the  formula  - 

CHa 

A.co 

>CH2 


HO 


CO 


he  radicle  of  cochinellic   aeid  diketohydrindene  minus 
Mrboxjl  group,  whence  cochinellic  acid  dikctohydrin- 

itself- 

CH, 


/\ 


HO. 


\/ 


co 

>  CH„ 
CO 


COJI 


rminone  oarboxylic  acid. 

ith  regard  to  the  preparation  of  the  tetramethyl  ester 
whiucllic  acid,  they  now  find  that  an  80  per  cent,  yield 
is  substance  is  obtained  by  heating  together  an  intimate 
ure  of  cochinellic  acid  (1  mol.)  and  silver  oxide 
I  mols.)  with  an  excess  of  methyl  iodide  in  a  sealed 
fur  25  hours  to  100°  C.  Knacted-on  cochinellic  acid 
*•  removed  by  washing  the  ether  extract  with  dilute 
mate  solution.  The  action  of  iodine  on  the 
thyl  ester  of  sodium  Carminone  dicarboxylic  acid — 


CH3 

CO 
><'NaCOoCfI3 


H3CO.  L       '  .CO 
C03CH3 

>■  dimethyl  ester  of  dioxytriscarminone  carboxylic 

a  white  powder  melting  at  about  175°  C,  and  behaving 

ds  an  excess  of  alkali  similarly  to  trisdiketohydrindene. 

solves  in  cold  alkali  with  a  yellow  colour,  which  turns 

o-  neal  red  on   shaking  the  hot  solution  with  air.     Acids 

ibt  precipitate  a  red  substance  soluble   to  a  red  solution 

ia  re  water,  dj  eiug  unmordanted  or  chrome-mordanted 

i  pink  shade.     Chlorine   or  bromine  react   with  the 

ester   of   sodium   Carminone   dicarboxylic    aeid, 

it  ag  colourless  ueedles,  the  cbloro  compound  meltiug  at 

■   '.  and  the   bromo  compound  at   170°  C.  haviue  the 

.>.  .la-  h 

CH3 


/\.co 
>  c 

H3C0 .  ^    I  .  CO 


CI  (or  Br) 


CO       N  CO.,CH3 
CO.:CH3 

atter  exhibits  the  same  phenomenon   as   the  corre- 
ing  compound  of  ordinary  diketohydrindene— 

C6lh:  (CO)2 :  CBrC02CsH5, 

.  when  treated  with  sodium  iodide,  exchanges  bromine 
dium.  When  heated  in  a  sealed  tube  with  aqueous 
I  alcohol  for  five  hours  to  100°  C,  it  yields  a  white 
r,  melting  at  276°  C,  of  which  the  analysis  best 
with  the  formula  of  the  dimethyl  ester  of  an  oxytris- 
lone  carboxylic  acid.  This  product,  on  boiling  with 
My  strong  potash  lye,  gives  a  red  solution,  from 
a  red  substance,  soluble  in  pure  water,  is  precipitated 
1*.  It  dyes  uomordauted  wool  a  faint  red,  and  chrome- 
ited  wool  a  very  faint  pink.  The  product  appears 
>t  in  two  tautomeric  modifications. 


The  further  brominatiou  in  acetic  acid  solution  of  the 
irimethyl  ester  of  bromocarminoue  dicarboxylic  acid  yields 
dibromocarminone  carboxylic  acid  dimethyl  ester  melting  at 
143°  C.j  from  which  the  bromine  can  be  removed  by  heat- 
ing with  methyl  alcohol  and  silver  oxide  Thus  the  two 
bromine  atoms  in  this  product  react  in  the  same  way  as  two 
of  the  four  bromine  atoms  in  a-hromocarmwic,  whieli  in  the 
nomenclature  proposed  is  tetrabromoearminone.  This  latter 
product,  when  warmed  with  sodium  carbonate  solution, 
decomposes  into  dibromo-oxyhomoplitbalic  acid  and  a 
dyeatuff  giving  brownish-red  shades  mi  unmordanted  and 
a  faint  pink  on  chrome-mordanted  wool.  The  same  two 
bromine  atoms  can  also  be  replaced  by  ethoxy  groups  by 
boiling  a-bromocarniine  with  alcohol  and  silver  oxide.  The 
product  lias  the  formula — 

CII, 

A 

\/ 

Br 


ISr  . 

11(1  . 


.CO 

>  CCOCjHOs 
.CO 


and  separates  from  dilute  alcohol  in  yellow  needles,  melting 
at  184°  C.  It  does  not  dye  on  mordants,  but  gives  faint 
yellowish  shades  on  unmordauted  wool. — T.  A.  I.. 

Nitroben;ene  on  Aniline  in  Presence  of  Alkali ;  Action  of 

.     A.    Wohl   and   W.    Aue.     Rer.   1901,  34     Till 

2442-2450.  '    L     J 

According  to  A.  Wohl  (Her.  32,  348G  ;  this  Journal, 
1900,  138),  nitrobenzene  is  converted  at  a  high  temperature 
by  the  action  of  alkalis  into  o-nitrophenol,  and  with  a  view 
of  investigating  the  course  of  the  reaction,  among  other 
substances,  aniline  was  added  to  the  melt,  in  order  to 
combine  with  any  quinone  derivatives  which  might  possibly 
be  formed.  It  is  found  under  these  conditions,  when  a 
mixture  of  about  equal  volumes  of  aniline  and  nitrobenzene 
is  heated  with  powdered  potash  or  soda  and  the  melt,  after 
washing  with  water,  is  extracted  with  dilute  hydrochloric 
acid,  that  about  30  per  cent,  of  the  aniline  is  converted  into 
phenazine.  With  /3-naphthylamine,  nitrobenzene,  and  alkali, 
a-#-napbthophenazine  is  formed,  whilst  m-nitrotoluene  and' 
#-naphthylarnine  yield  a  new  tolunaphthazine.  The  reaction 
therefore  is  a  condensation  between  the  nitro-  and  the 
amino-eompound,  and  the  authors  have  succeeded  in 
isolating  an  intermediate  product,  from  which  it  appears 
probable  that  the  aniline  condenses  with  a  hitherto  un- 
known transformation  product  of  nitrobenzene  in  the  sense 
of  the  following  equations  : — 


C6HaNOs  or  C6H4  / 


\ 


OH  H„N  v 

+  >CGH4    = 

NO  H/ 


NH- 

c6h,<;  ycAi,  +  u.o 


'\ 


N(OH) 


/ 


NH-  N 

C6H4<  >C6H4  =  CBH4/  •    )c„[f4  +  II, () 

X  N(OH)  /  \  N  / 

They  have  hitherto  failed  to  isolate  the  product — 


C«H4/  V,,H( 

\  N(OH)  / 

but  by  conducting  the  operation  with  very  dry  powdered 
caustic  soda  and  at  a  low  temperature,  they  have  separated 
from  the  melt  a  substance  containing  one  atom  of  oxygen 
more  than  phenazine,  to  which  they  assign  the  formula— 

,  X 


XN7 
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rm  plienazine-N-oxide.  It  appears  very  probable 
h  a  substance  would  he  formed  under  the  conditions 
i  in  the  melt,  from  the  product  of  which  the  formula  is 
1  ove,  since  from  analog;  tbe  imino-hydrogen  and  the 
y]  hydrogen  of  the  secondary  hydroxylamine  would 
ablution  be  very  re  liscd     On  the  other 

hand,  at  a  high  temperature  and  with  a  rapid  reaction, 
water  would  he  split  off  to  form  phcuazine.  For  the  pre- 
paration of  pbenazine,  equal  parts  of  uitrobenzeue  and 
aniline  are  mixed  with  4  parts  of  coarsely  powdered  sodium 
hydrate  and  heated  to  about  140  C.  The  melt  becomes 
fluid,  the  temperature  ri-ing  10'— 20°  C.,  and  solidifies  in 
about  1—9  hours.  The  temperature  is  thin  raised  to 
.  and  the  black  residue  separated  from  the  aqueous 
soda  lye.  After  washing  with  water  it  is  extracted  with 
SO  per  cent,  hydrochloric  acid,  this  solution  warmed  with 
dilute  nitric  acid,  diluted  with  water,  and  precipitated  with 
ammonia.  The  weight  of  the  crude  product  is  about  30 
p  r  c.  tit.  of  that  of  the  aniline  taken,  and,  after  subliming 
over  iron  filings,  it  yields  yellow  needles  of  pbenazine, 
melting  at  171  C.  About  60  per  cent,  of  the  weight  of  the 
aniline  can  be  recovered  as  azoben/ene. 

•In  order  to  isolate  the  intermediate  compound,  the  same 
quantities  of  the  ingredients  are  taken,  tbe  caustic  soda, 
however,  being  perfectly  dry  and  very  finely-powdered.  The 
mixture  is  warmed  to  Ho — l-'o'  C,  until  it  becomes  fluid, 
when  the  temperature  is  raised  to  125"  C,  the  operation  being 
stopped  when  the  melt  turns  viscid.  It  is  then  dissolved 
in  about  10  times  its  weight  of  water  and  the  residue 
filtered  oil.  The  hydrochloric  acid  extract  on  neutralisation 
with  ammonia  gives  27  grms.  of  crude  product  from 
10  grms.  of  aniline.  After  several  reerystallisations  from 
alcohol,  the  product  is  obtained  in  yellowish-red  needles 
melting  at  226°' 5  ('..  and  subliming  at  240°— 250°  C.  If 
iron  filings  be  added  at  this  temperature,  or  if  the  tempera- 
ture be  raised  to  about  280°  C.,  a  sublimate  of  pbenazine 
inciting  at  171  C.  is  obtained.  Phenazine-X-oxide  is  not 
attacked  by  boiling  for  a  short  time  with  acetic  anhydride, 
and  on  reduction  with  stannous  chloride  gives,  like  pben- 
azine, the  green  double  compound  of  phenazine  and  dihydro- 
pbenazine  corresponding  to  quinhydrone. 

Similarly  a  mixture  of  jB-napbthylamine  (10  grms.),  nitro- 
benzene (S-3  grms.),  and  sodium  hydrate  (,'jO grms.), heated 
t,,  us — )40  C.,  yields  naphthophenazineN  oxide,  melting 
at  182° C, and  separating  in  green  crystals,  soluble  in  all 
solvents  with  the  exception  of  water,  together  with  more 
or  lc-s  a-/3-naphthophenazine,  melting  at  144°  C. 

By  heating  together  /3-naphthylaniine  (10  gnus.),  m-nitro- 
toluene  (10  grms.),  and  dry  sodium  hydrate  (50  grms.)  to 
I .;.-,  — 1 40°  C,  and  treating  the  melt  as  above,  about  3-5  grms. 
of  a  green  to  browDish  coloured  base  is  obtained.  The 
product  docs  not  contain  oxygen,  and,  after  sublimation  and 
rstallisatiou  from  benzene,  melts  at  208,-5  C.,  and  has 
the  formula  of  a  tolunaphthazine.  In  this  ease  no  inter- 
mediate product  could  be  separated.— T.  A.  L. 

Fluorescein,  its  Substituted  Derivatives  and  their   Leuco- 

hases  ;  Sensitiveness  of ,  to  Light.     O.  Gros.   Chem.- 

Zeit.  Hep.  1901,25,  190. 

Tin:  Ieuco-bases  of  the  triphenylmetbaoe  dyestuffs  arc 
extremely  sensitive  to  light;  the  rate  of  oxidation  in  the 
dark  is  "confiderably    increased    by   the  entry   of   a  nilro 

up.  The  bleaching  of  the  dyestuffs  on  exposure  to 
light  is  due  to  oxidation.  It  is  probable  that  the  ions  of 
leuco  bases  and  dyestuffs  take  the  first  part  in  the  reactions 
due  to  light.  In  the  case  of  a  leuco-base,  the  resulting 
dyestofi  accelerates  the  oxidation  so  long  as  its  concen- 
tration  duo   not  exceed  a  certain   limit.     The  seusitive- 

-  to  light  of  both  leuco-bases  and  dyestuffs  is  con- 
siderably  increased  by  the  presence  of  other  dyestuffs.  The 
reaction  between   mercuric  chloride  and  ammonium  oxalate 

also  accelerated  by  dyestnffi  ;  thi*  catalytic  action  is 
evident  with  exceedingly  small  proportions  of  tbe  dyestuff, 
and  with  increasing  concentration  passes  through  a 
maximum.  I'he  catalytic  action  of  the  dyestuffs  is  probably 
flue  to  the  absorption  of  light ;  thus,  the  sensitiveness  to 
light  of  the  leuco-bases  ib  caused  by  the  light  absorbed  by 
the  resulting  dyestuffs.— A.  C.  \V. 


Chromogen,  Producing  a  Carmine-Red    Colouring    1/ 

in    Schenckia    Blumenaria/ia.      H.    Molis 

botan.  Ges.  Ber.   1901,  19,    149;    through   Chem.-: 
Rep.  1901,  25,  [23],  201. 

The  leaves  of  this   plant   are  dark  green  when   living,  ■ 
change  after  death  to  carmine-red.     Thus,  a  sprig  p 
a  cylinder  of  chloroform  vapour  undergoes  this  ch 
even    part  after  a  few  hours,  and   the   production  of  o 
colour  still  occurs  after  extracting  the  chlorophyll  t 
leaves  with  alcohol.     If,  however,  the  leaves  are  tre  <d 
with  20  per  cent,  alcohol,  the  chromogeu  i-.  extrai 
after  several  days  is  converted   in  the   exterior  liquid  i 
carmine- red   colouring    matter    with   a   strong   or&ngi  i 
fluorescence.     Since  the  change  docs  not  take  place  in  (  b 
leaves  thrown  into  boiling  water,  it  is   not   improbable  it 
the  chromogen,  or  a  ferment  which  acts  upon  it,  is  destr   1 
at  that  temperature.     The  conversion  occurs  in  the  abs  e 
of  oxygen,  and  even   in  an   atmosphere  of   pure  bj 
The  constitution  of  the  colouring   matter  is  not  settled  it 
it   is    not    ruberythric    acid,   nor   is    it   closely   relate  o 
Alizarin,  Purpuric,  &c. — C.  A.  M. 

Sodium     Tetrazotolylsulphite ;     Compound    of   J 

Ethyl  B-naphthylamine,  and  its    Transformation  ills 
Dyestuff.      A.    Seyewetz  aud   Blanc.      Compte 
133,  [1],  38-41. 
Sodium  tetrazotolylsulphite  reacts  with  cthyl-0-D 
amine    to   form   an    orange-yellow    crystalline   compi  il 
which,  by  the  action  of  light  or  by  prolonged  boil 
alcohol,  yields  a  red   powder,  soluble  in  alcohol,  aci 
acetic   acid,   and   decomposing   without    fii-inu   af 
This    substance   is    identical    with    the    dyestuff 
directly    by    acting   on    tetrazotolidine    chloride   v. 
hydrochloride    of     ethyl-/8-naphthylamine.     The   : 
formula'  show  the  relations  of  these  substances  ;  — 

C6H3(CH3).N:N.SOsNa 

I 
C6H3(CH3).N:N.SO,N« 

8odium  tetrazotolylsulphite. 

C6H3(CH:,).NH.X(SO:,H).C„1H1,.MH_ll 

I 
C„H3(CH:1).NH.N(S03I1).C„1II„.NH(    II 

Jfon-dyeinR  compound. 

C6H3(CH3) .  X :  X .  CI0H6 .  N  BO,H, 

I 
C6H3(CH3).N:N.C10H6.NHCsHf 

DvestulT. 

-J. 'I 

Light;   Chemical  Action  of .     //.     G.  Ciani 

P.  Silber. 

See  under  XXIV,,  page  943. 

PATEXTS. 

Orange  -  Yellow     Dyestuffs    belonging    to     the    Ac 

Series;  Manufacture   of  .      C.    D.    Abel.    U 

Prom     The     Actienges'ellsehaft    fur     Anilinfabril 
Berlin.     Eng.  Tat.  18,107,  Oct.  11,  1900. 
Tiik  dyestuffs  obtained  from  tetra-amtnoditorj 
]  analogous  compounds,  accordiug  to  Kng.  Pat.  51H  i 
(this  Journal,   I89G,   349),   only   produce   dull   (bai 
leather   or    launin-mordanted   cotton.     The  patenlei 
find  that  when   tetra-aminoditolylmetbane  is  bested 
pressure  with  methyl  or  ethyl  alcohol  in  press 
chloric    acid,    it    is    converted    into    blight     01 
acridioe  dyestuffs,  the  shade  varying  from   yellow  to 
according    to    the    quantity    of"   alcohol    en 
instance,  SO   kilos,    of  tetru  aminoditnlvlmethane  (fr 
tolylene  diamine  and   formaldehyde),  32  kilos,  of 
alcohol,   aud   3f.    kilos,   of  concentrated  bydn 
(:;o    11.)  are  heated  together  under  pressure  to  150  — 
After   cooling,   the    excess  of  alcohol    is  distilled  i 
residue  is  dissolved  in  water,  and   precipitated  with  B 
zinc    chloride.      The    dyestuff    forms    an    orange  - 
powder,  insoluble   in  ether  or  benzene,  scarcely  - 
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L(etic  acid,  readily  soluble  in  water  or  alcohol  with 
li-green  fluorescence.     The  product  gives  bright 
m  yellow  Bhades  on  tnunined  cotton. — T.  A.  L. 

„•«  Colouring  Matter  Directly  Dyeing  Cotton  ;  Maim 

af  a  .     C.   1).   Abel,   London.      From   The 

hilt    fiir   Anilinfabrikation,   Kerlin.      Eng. 
I  let.  22,  1900. 

leuting  2.  ' . O-trinitrotolucne  with  eight  times  its  weight 

scd  sodium  sulphide,  three  of  sulphur,  and  1"  of 

t  for    several    hours    1"    I80c —  220     I'.,   a    product    is 

which    dissolves    in     sodium    sulphide    and    gives 

iwish-brown  shades  on  unmordanted  cotton. 

— T.  A.  I,. 

i  flouring  Matter  Direct!//  Dyeing  Co/Inn  •    Mann- 

,,f  a    .     ('.    1).    Abel,  London..     From   The 

-.  In't    fur    Anilinfabrikation,     Berlin.      Zng. 
-.  Oct.  22,  1900. 

dyestuff   obtained  by  combining  diazotised  nitro- 
onol    (I'll  :  Ml;  :  XO:  =  1:2:4)  with   m-tolylcne 
when   heated   with   sulphur  and  sodium  sulphide, 
rted  into  a  new  product  dyeing  unmordanted  cotton 
olive  brown.     The  shade  is  almost  unchanged  by  subse- 
it  treatment    with   copper   or  chromium  salts,  but    by 
ting  with  /)-nitrodiazobenzene   salts,  bright   yellowish- 
til  shades  are  produced. — T.  A.  L. 

-uriHi;    Matters    [Blue-Green']    of   the    Anthraquinonc 
d  af  Intermediate.  Products  relating  therein  : 

•ipts.   in    the    Manufacture    and    Production    of  . 

V.  Johnson,  London.     From  The  Badische  Anilin  uud 
.la  Fabrik,  Ludwigshafcn,  Germany.     Kng.  Pat.  15,135, 
i,  1900.     (Second  Edition.) 

.  specification  is  supplementary  to  Kng.  Pat.  8051  of 
,:il  to  Eng.  I'at.  21,572  of  1899  (this  Journal,  19o(), 
and  84*1).  The  patentees  now  find  that  brown  deriva- 
of  1 .1'-  or  1 .  3-diamino-anthraquinone  or  of  mixtures 
ie$o  can  be  obtained,  and  that  these  intermediate  pro- 
-  on  treatment  with  a  primary  aromatic  amine  yield 
.nil's  of  the  anthraqr.inono  series.  For  example, 
ilos.  of  p-toluidine  are  fused  and  mixed  with  1  kilo,  of 
product  obtained  by  brominating  the  sulphonie  acid 
ion  of  1 . 1'-  dianiiuoauthraquinone  in  presence  of 
r.     The   melt   is    heated  to  boiling   until  the  original 

ur  becomes  bluish-green.  After  cooling,  the  melt 
eated  with  alcohol,  and  the  resulting  dyestuff  obtained 

illine  form  can  be  rendered  soluble  by  sulphonation. 

— T.  A.  L. 


;/ii  Group  anil  of  New  Indigo  Colouring  Matters,  and 
idigo  therefrom  ;  The  Manufacture  and  Production  of 

etc    Inter  mediate    Products    related   to    the   .      Ii. 

illcOX,  London.     From  The  Badische  Anilin  und  Soda 
ibrik,  Ludwigshafen-on-Rhine,   Germany.     Eng.   Pat. 
Sept  17,  1900.     (Second  Edition.) 

>n  anthrauilic  acid  i>  coudeused  with  chlor-acetic  aeid 
die  preparation  of  phenylglycocoll-o-carboxylic  aeid, 
.-product  is  occasionallv  formed  having  the  formula 
(  .l'lllll.X((,lI.,Ctl;Il).„'  which  may  be  termed  nu- 
nc acid.  It  is  produced  in  good  yield  by 
ing anthrauilie  aeid  with  two  molecular  proportions  of 
racetic  aeid  or  by  condensing  equimolecular  proportions 
aeid  and  phenylglycocoll-o-carboxylic  acid, 
condensations  being  effected  in  presence  of  alkalis,  By 
nig  the  condensation  product  with  an  alkali  or  alkaline 
i  in  aqueous  solution,  an  indoxyl  acetic  acid  is  obtained, 
li  <m  oxidation  in  alkaline,  neutral,  or  acid  solution 
is  Indigo  diacetie  acid. 

the  dry  salts  of  anthranilo-diacetic  acid  he  heated  in  the 
lie  alkali  melt  (at  280°—  330°  C.),  with  or  without  the 
lion  of  quicklime,  the  melt  finally  yields  indoxyl. 
uniably,  however,  intermediate  products,  such  as 
lyl  indoxyl,  are  formed  in  this  process,  since  at  certain 
leratures  (20O°— 380°  G),  the  melton  oxidation  yields 
whict  consisting  at  least  in  part  of  dimethyl  Indigo. 

— T.  A.  L. 


1 .8  Amido-naphthol-4-sulpho  Acid  and  of  Intermediate  Pro- 
ducts  relating  thereto  .-    Impts.   in   the  Manufacture  of 

.     15.  Willcox,  London.     From  The  Badische  Anilin 

und    Soda    Fabrik,    Ludwigshafen-on-Rhine,  Germany. 
Eng.  Pat.  16,921,  Sept.  22,  1900. 
By  treating  the  a-eulpbonic  acid  of  1 .  l'-naphthylene  diamine 
with  bisulphite  in  presence  of  acetone,  il  is  i  into 

1  .l'.4-ntuinonaphthol    sulphonie    aeid,   that    is    the    amino 
group  which  is  ana  to  the  sulphonie  acid  group,  is  cepl 
by  hvlroxyl.     The  sulphurous  aeid  ester  of  1.  l'.4-amino- 
napbthol  sulphonie   aeid  is  formed  as  an   intermediate  pro- 
duct.   The  method  is  illustrate. 1  by  the  following  example 
About  •J.'iS  kilos,  of  the  a  sulphonie  aeid  of  1  .  l'-naphthj  li  hi 
diamine  arc  dissolved  in  l,nu0  litres  of  water,  together  with 
the  requisite  quantity  of  calcined  sodaand  mixed  with  2,000 
kilos,  of  sodium  bisulphite  soluti  in  I  10'  B.)  and  Co  kilo 
acetone.    The  mixture  is  -lined  and   heated  for  about  half 
an   hour  to   60° — 65°  C,  and   then   raised   to   95° — 1  till"  C. 
until  a  sample  is  readily  soluble  in  dilute  hydrochloric  acid. 
The  reaction  proceeds  slowly  and  requires  2 — 3  days  for  its 
completion.     A  slight  excess  of  hydrochloric  oi   sulphuric 
aeid  is  added,  and  the  sulphurous  aeid  liberated  is  boiled  off. 
The  brownish-yellow  solution  obtained  containing  the  sul 
phurous  acid  ester  of  l.l'.4-aminonaphthol  sulphonie  acid 
is  treated  with  sodium  carbonate,  lime,  or  caustic  soda,  when 
the  sulphurous  acid  ester  is  decomposed  after  a  short  time, 
and  a  crystalline  precipitate  of  the   1 .  l'.4-atniuonaphthol 
sulphonie  acid  is  obtained  on  acidifying  the  solution. 

— T.  A.  L. 
Colouring  Matters  [Blue]  and  of  New   Products  for   Use 
in  the  Manufacture  of  Colouring  Matters;   The  Manu- 
facture  and    Production    of    New    .       B.    Willcox, 

London.  From  The  Badische  Anilin  und  Soda  Fabrik, 
Ludwigshafen-on-Rhine,  Germany.  Eng.  Tat.  1G,998, 
Sept.  24,  1900. 
When  1  ..3.4.6-dinitro-dichIorobcnzene  is  treated  with  an 
alkaline  thioeyanide  (thiocyanate)  in  presence  of  a  suitable 
solvent  or  menstruum  (for  example  acetone),  both  chlorine 
atoms  are  replaced  by  the  tbiocyanogen  group.  The  new 
product  so  obtained  reacts  (preferably  in  alcoholic  solution 
and  in  presence  of  sodium  acetate)  with  aromatic  com- 
pounds containing  a  free  amino  group,  such  as  />-amino- 
phenol,  its  sulphonie  and  carboxylie  acids,  one  of  the 
thiocyanogen  groups  being  replaced  by  the  radicle  of  the 
aminopheuolic  compound.  On  heating  these  derivatives 
with  sulphur  and  an  alkaline  sulphide,  products  are  obtained 
which  dye  unmordanted  cotton  greenish-grey-black  shades. 
These  on  oxidation  with  sodium  peroxide,  alkaline  potassium 
fcrricyauide  alkali  permanganate,  alkali  persulphate,  or 
alkali  hypochlorite,  give  deep  blue  shades  fast  to  washing, 
alkalis,  and  acids. — T.  A.  L. 

Dyestuffs  [  Violet ]  ;   Manufacture  of .    R.  Ii.  Hansford, 

Upper  Norwood.  From  L.  Cassella  and  Co.,  Frankfort- 
on-Maiu,  Germany.  Eng.  Pat.  14,836,  Aug.  18,  1900. 
Hydroxy  derivatives  of  substances  containing  an  azine 
nucleus  when  heated  with  alkaline  sulphides  and  sulphur 
yield  violet  to  claret  cotton  dyestuffs.  The  presence  of 
amino  groups  is  advantageous,  but  not  essential,  whilst 
alkyl  or  alpbyl  groups  attached  to  one  of  the  azine  nitrogens 
yield  purer  and  brighter  shades.  For  example,  10  kilos,  of 
amino-hydroxyphenazine  (Ber.  28,  2975)  are  gradually 
added  to  50  kilos,  of  crystallised  sodium  sulphide,  L'O  kilos. 
of  sulphur,  and  10  litres  of  water,  and  slowly  heated  to 
9n — 100  C.  The  temperature  is  then  raised  to  140° — 
l.jn  (  ..  and  the  heating  continued  until  the  melt  dissolves 
in  water  with  a  blackish-violet  colour,  and  no  yellow  border 
bleeds  out  when  spotted  on  filter  paper.  The  melt  is  then 
dried  at  I7n  C.  It  can  be  employed  directly  for  d»eing 
purposes,  and  gives  on  cotton  from  a  bath  containing 
sodium  sulphide,  brownish-violet  shades  of  great  intensity 
and  fastness  to  washing  and  milling. — T.  A.  L. 

Dyestuffs  [Blue]  ;  The  Manufacture  of .     B.  B.  Rans- 
ford,   I'pper    Norwood.       From    L.    Cassella    and    Co., 
Frnnkfort-on-JIain,   Germany.     Eng.  Pat.   16,247,  Sept 
12,  1900. 
When  ;>-dimethvlamino-/>-oxydipheuylamine  is  heated  with 
sulphur  and  alkaline  sulphides  under  certain  conditions,  a 
pure  blue  dyestuff   is  obtained  which  gives  fast  shades  on 
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cotton  from  a  bath  containing  sodium  sulphide  or  caustic 
alkalis.  The  following  are  the  characteristics  of  pilimcthyl- 
ainino-p-o.rydiphenylamine,  which  is  a  new  substance.  It 
separatee  from  water  in  greyish  white  needles  and  from 
betzom  ID  prismatic  crystals,  molting  at  162  C.  It  is 
sparingly  soluble  iu  ordinary  solvents  at  low,  more  readily 
at  high  temperatures.  It  gives  easily  soluble  colourless  salts 
with  mineral  acids,  and  dissolves  in  caustic  alkalis  in 
presence  of  air  with  a  fine  blue  colour.  For  the  production 
of  the  dye-stuff,  25  kilos,  of  the  product  are  gradually  stirred 
into  50  kilos,  of  crystallised  sodium  sulphide.  12*5  kilos,  of 
sulphur,  and  10  litres  of  water  heated  to  90  C  The 
temperature  of  the  melt  is  then  raised  to  lln  (.'.,  and  kept 
at  1I0? — 115"  C.  by  gradually  adding  water.  After  24  hours, 
the  melt  is  stirred  into  500  litres  of  water  and  50  kilos,  of 
salt  are  added.  The  precipitate  is  filtered  off,  washed,  and 
dried.  The  dyestuff  thus  obtained  forms  a  shining  coppery 
powder,  soluble  with  a  pure  blue  colour  in  concentrated 
sulphuric  acid.  It  is  incompletely  soluble  in  pure  water, 
but  dissolve-  readily  on  the  addition  of  sodium  sulphide  or 
caustic  alkalis.  The  shade  produced  is  similar  to  Methylene 
Blue,  whilst  the  dyeings  are  fast  to  milling,  light,  acids  and 
chlorine,  and  are  said  to  surpass  Indigo  both  in  shade  and 
fastness. — T.  A.  L. 

Dyestuffs    [  Violet-red,    Blue]    of  the  Anthracene   Series  ; 

'Hie   Manufacture   or  Production  of  New .     H.  E. 

Newton,  London.     From  The   Farbenfabriken   vorm.    E. 

Bayer  and  Co.,  Elberfeld,  Germany.     Eug.  Pat.  15,391, 

Aug.  29,  1900. 
According  to  Eng.  Pat.  23,927  of  U94  (this  Journal,  1 895, 
1041),  when  quinizarin  is  heated  with  primary  aromatic 
amines,  one  or  both  of  the  hydroxy!  groups  are  replaced  by 
alpbylamine  ladicles  yielding  blue  and  green  dyestuffs. 
The  patentees  now  find  that  when  a-nitroquinizarin  is 
treated  in  the  same  way,  the  nitro  group  is  replaced,  giving 
derivatives  having  the  general  formula  l'.KNH.C6H3: 
(CU)2:C6H:(RXH)„  1.4,  where  K  represents  any  alphyl 
radicle.  These  products  on  sulphonation  yield  dyestuffs 
which  give  red  to  violet  shades  on  unmordanted  and  blue 
to  bluish-green  shades  on  chrome  mordanted  wool.  By 
further  treating  the  condensation  products  from  a-nitroqui- 
nizarin and  aromatic  amines  with  aromatic  amines,  valuable 
green  dyestuffs  are  obtained. — T.  A.  L. 

Dyestuff  [Brown,    Black']  for    Wool;  Manufacture  of  a 

.     O.  Imray,  London.    From  the  Farbwerke  vormals 

Meister,  Lucius  und  Briining,  Hoechst  a/Main,  Germany. 
Eng.  Pat.  18,624,  Oct.  18,  1900. 
The  o-o-diaminophenol  sulphonic  acid  obtained  by  reducing 
o-o-dinrtro-p-pbenol  sulphonic  acid  gives  a  tetrazo  com- 
pound which  combines  with  two  molecular  proportions  of 
3-naphthoI  yielding  a  bluish-black  powder  soluble  in  water 
to  a  violet  solution  which  is  turned  red  by  mineral  acids. 
The  dyestuff  gives  reddish-brown  shades  on  wool  which  on 
subsequent  treatment  with  chromium  become  fast  violet- 
black.— T.  A.  L. 

Carhazole  from  Xitrosocarbazole  ;  Manufacture  of  a 
Nilro-derirative  of .  E.  Wirlh,  Dortmund,  Ger- 
many. Eng.  Pat.  2899,  March  25,  1901. 
W'iif.s  uitrosocarbazol  (Eng.  Pat.  14,462  of  1900  ;  this 
Journal,  1901,  464)  is  treated  in  ten  times  its  weight  of 
benzene  with  its  own  weight  of  nitric  acid  (sp.  gr.  1-36) 
and  gently  wanned,  it  is  converted  into  nitro-carbazol,  which 
is  a  yellow  powder  nearly  insoluble  in  the  ordinary  solvents, 
readily  soluble  in  boiling  nitrobenzene  or  aniline,  and  not 
melting  at  320°  C.  On  reduction  it  yields  the  correspond- 
ing amino  compound. — T.  A.  L. 

V.-PEEPAEINa,  BLEACHING,  DYEING, 

PRINTING   AND    FINISHING    TEXTILES, 

YAKNS,  AND  FIBRES. 

Soda-  Cellulose ;  Composition  of ,  and  the  Action  of  Ammonia 

upon  .     E.   Thiele.      Chem.-Zeit.    1901,   25,    [57], 

610—612. 
The  compound  produced  by  the  action  of  strong  caustic 
soda  solution  upon  cellulose  is   assigned  different   formula; 


in  the  literature— C„HalO,o-2NaOH,  CcIIioOi.aNaOH.n 
2C6HlllOi,  .NaOH— although  analyses  do  not  appear  to  hu 
been  published. 

In  investigating  the  action   of  ammonia  on  mercetis 
cotton,  figures  were   obtained  from   which  the  com 
of  the  cellulose-soda  compound  could  be  inferred, 
of  yarn,  well  boiled   and  purified,   of  2 — 4  grms.  migl 
were  dried    at    105"  C.  to  constant  weight,  and  then  m. 
cerised   for  20   minutes   in   strong  caustic  soda  of  kao< 
strength  (about   30  per  cent.).     After   squeezing  bet«e 
rubber  rollers  and  estimating  the  increase  of  weight,  th 
were   washed   for  three    periods   of   live  minutes  each 
strong  ammonia   (25   per  cent.)   and   squeezed  after  ea 
wash,  the  superfluous  liquid  being  carefully  collected.    T 
caustic  soda  removed  by  each  portion  of  ammonia  was  th) 
determined  ;  finally  the  cotton   was   boiled  with  water  a 
the  alkali  estimated  in   the   solution   without  removing  t 
cotton.     Assuming     the    formula   C|5HM0,(,.2NaOH, 
theoretical  quantity  of  combined  soda   was  deducted  fn 
the    increase    in     weight,    thus    giving  the  caustic   sci 
solution   mechanically  absorbed,  the  caustic  soda  in  wh 
plus  the   theoretical  amount  of  combined  soda  should 
equal  to  the  total  quantity  of  soda  found  in  the  four  c; 
mations.     The  agreement  is  good  considering  the  process 
and  the  most  divergent  case  agrees  much   better  by  cal 
lating  from  the  above  formula  than  by  CVH  „(  l10  N'aOH. 

Water   and  aqueous  salt  solutions  convert  soda-cellul 
into   cellulose    hydrate — C1jH.:o()1„.2ll30   the    parchm 
like   appearance  of  the  soda- cellulose  changes  at  th 
time  to   that  of  ordinary  cotton,  the  fibres  conlraci 
crinkling.     Even   after   three   to   four   washes   with   fr 
ammonia,    the    cotton    retains    its   gelatinous   nature  i 
elasticity,  so  that  it  may  be  stretched   to   its  original  leu 
without   breaking,   which  is   not    possible   with   mercori 
cotton  washed  without  tension.     Thus   washing   with  i 
monia  does  not  "demercerise."    The  analyses,  of  which 
results   are  given    above,  show,   however    th;it,  after 
wash     with    ammonia,     far   less    alkali    remains   thai 
required    by   soda-cellulose.      Since    the   formation  of  i 
ammonia-cellulose  compound  is  excluded  under  tlit6c  (  - 
ditions,  it  can  only  be  assumed  that  a  cellulose  hydr.it  • 
formed,  which  differs   from  the  ordinary  hydrate  in  1> 
elastic.       After   washing    with    water,    this    hydrate 
becomes   inelastic,   and   if  the    fibre   be    stretched 
washing,  it  too  acquires  a  silky  lustre. — A.  C.  W. 

Fast  Broicn  Dyes  on  Wool ;   Production  of  

C.  Rumpf.     Fiirber-Zeit.  1901,12,  [13 

When  solutions   of  phenols   containing   several    hydr.  I 
groups  are  boiled  with  hydrochloric  or  sulphuric  nci 
small  quantity  of  formaldehyde,  faintly  coloured  Ci 
tion  products  are  obtained,  which  are  insoluble  in  a 
alkalis.     These  products   when   oxidised  by  the  ■ 
certain  metallic  salts  or  other  oxidising  agents,  yield 
stuffs  similar  in  character  to  those  of  the  oxy-ketoni 
Pyrogallol  in  this  way  yields  a  dark  reddish  brown  d 
resorcinol  a  somewhat  yellower  brown,  whilst  pyr" 
and  hydroquinone   give   greeuish   browns.     These 
it  is   stated,  may  be   produced  directly  on  the  we 
and  in  this  case  it  has  been  found  that  the  treat  d 
acid  is   not   essential,  the  reaction  between  the  phi 
formaldehyde  being  brought  about  by  wool  mordai 
chromic    acid   or  silk  weighted  with  stannic  hydi 
phosphate.     The  wool  or  silk  is  boiled  with  the  ah 
portions  of  phenol  or  formaldehyde  and  the  colour di 
in  a  boiling  solution  of  bichromate.      Ry  this  me;. 
ful    fast    brown    colours    are    obtained    with    vei 
tendering  of   the  fibre,  and  but  little   loss  of  dyestu1 
precipitation. — I!.  B.  It. 

Acetylene  Black.     J.  Depierre.      Bull.  Soc.  Ind.  M 

1901,  189—190. 
Acetylene  Black  is  recommended  for  use  in  calico  pri  "I 
on  account  of  its  freedom  from  hard  particles  and  re 
composition.     It   is  manufactured,  according  to  Hubo 
introducing  acetylene  gas  into  an  hermetically  sealed  t  - 
which  has  previously  been  deprived  of  air,  until  to 
subjected.to  a  pressure  of  two  atmospheres,  and  thend. 
posing  it  by  means  of  an  induction  spark  or  hot  wire,  a 
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>f  the  gas  yielding  the  Fame  vol.  of  hydrogen  anil 
of  Ihe  black.  The  latter  consists  of  99  -8  per  cent.  ..I1 
It  i*  very  M.ft  and  light  ;  can  be  made  into  a  paste 
iter  after  being  soaked  in  this  for  a  short  time,  and 
ible  in  all  proportions  with  oils,  gums,  gelatin,  &e. 
1  in  admixture  with  albumin  solution,  it  gives  a  dark 
ilOUT,  at  the  rule  of  "id  grms.  |icr  litre,  and  a  percep- 
..,!•  ot   grey  at   the  rate   of  less   than    1    »rm.  per 

[Calico  Printing]  ;  Discharging .     II. 

hointz.     Bull.   Soc.   Iud.   Mulhouse,  1901,  ISO — 181. 
ortnpon  two  Notes  presented  by  P.  Wilhelm.) 

c  rustic  soda  and  dextrin,  under  the  influence 
larges  Indo'ine  Blue  HAnrB  It  (Geigv)  dyed 

none  is  padded  in  a  solution  of  tannic  acid  (25  grms. 
\  pasted  through  tartar  emetic,  thoroughly  washeo, 
th  Indoline,  passed  through  a  hath  of  bran,  washed 
I  pon  the  dark  blue  ground  thus  obtained,  there 
d  ii  mixture  of  350 grms.  of  white  dextrin,  30  grms. 

!0  e.c.  of  water,  and  300  grms. of  eausticsoda- 

Tbe  tissue  is  then  dried  at  a  temperature  not 

ig  10    C.,  steamed  for  2  J  minutes  in  an  atmosphere 

-ihle  from  air,  soaped  for  10  minutes  at  85°  C, 

eared. 

in  states  that  Chicago  Blue  and  other  direct  cotton 
-  inn  be  discharged  in  the  same  manner. 
steaming  process   must  be  very  exactly   regulated  : 
results  were  obtained  by  the  author  after  30  seconds' 

\tnre  containing  "gelidiue  "  instead  of  dextrin  gave 
II  by  the  above  method. 

%  mixture  of  dextrin  and  caustic  soda   keeps 
18  hours  at  the  ordinary  temperature. 

—  K.  IS. 

iosphate  Green  [Calico  Printing]  upon  a 
■  urn  ( 'Inornate  Brown  Ground.  A.  Scheurer. 
V)c.  Iud.  Mulhouse,  1901,  188. 

solution  of  ammonium  hydrogen  phosphate  is 

a  cotton   tissue   mordanted   with   chromium 

ide.     The   tissue  is  steamed,   washed,  and  passed 

lutiontof  potassium  bichromate.     This  converts  the 

into   chromium    ehromate,   leaving  unaffected  the 

■  m  phosphate  which  has  been  formed  in  the  printed 

a 


machine  along  with  an  imprinted  font  of  the  same  tissue, 
winch  had  been  steamed,  washed,  and  dried  with  them. 
'  ompared  with  the  latter  as  standard  i  100),  the  strengths  •■! 

'lie  printed  fents  were  in   the  ratio  of  59  :  90  :  90.— E.  11. 

Chromium  Oxide  in  Chrome  Mordants  ;    I  'olumttrio 

Determination  of .    R.  Sartmanu 

See  under  XXIII.,  page  93  I . 

( 'hloride  of  Lime  ,•  Composition  of ..     \V.  v.  Tiesenholt. 

See  mder  VI 1.,  page  890. 

PATENTS. 

Wool;  Removing  Fat  from ,  and  Apparatus  for  that 

Purpose.  C.  1).  Abel,  London.  From  Delainage 
\  ervietois,  l'eltzcr  and  Co.,  tteuoupre-Verviers,  Belgium. 
Kng.  Pat.  17,764,  Oet.  6,  1900. 

The  wool  to  be  scoured  is  fed  by  means  of  a  travelling 
apron  o  (see  figure)  into  a  tank  t,  in  which  it  is  treated 
with  carbon  tetrachloride  and  water,  the  latter  forming  an 
upper  layer.  To  hinder  the  evaporation  of  the  solvent"  the 
tank  is  provided  with  an  air-tight  cover  c,  which  surmounts 
the  delivery  end  of  the  tank  and  at  one  end  dips  into  it, 
forming  a  seal.  The  cover  may  he  extended  over  the 
whole  of  the  tank  (as  shown  by  the  dotted  lines  c1),  in 
which  case  the  escape  of  vapours  is  checked  by  the  use 
of  flexible  flaps  c-  at  the  entrance. 

After  being  propelled  along  the  tank,  the  wool  is  lifted 
upon  a  travelling  apron  v  and  delivered  to  squeezing  rollers 
«•,  which  remove  from   it  mest  of  the  carbon  tetrachloride 


WOOL-SCOUKING   MACHINE. 


an  Ptrstilpliale ;  Destructive  Action  on   Cotton  of 
\    Scheurer.     Bull.  Soc.  Ind.  Mulhouse,   1901, 

colours "  containing  ammonium  persulphate  in 
irtions  respectively  of  20,  10,  and  5  grms.  per  litre, 
seed  by  means  of  gum  tragaeanth,  were  printed 
of  the  same  tissue,  which  were  then  dried  and 
hours.  The  fents  were  afterwards  washed  in 
atcr,  dried  upon  a  stentering  machine,  to  render 
imforni  width,  and   then  tested   in  a  cloth-testing 


it  contains.  It  then  passes  along  an  apron  e  into  a 
chamber  g  full  of  steam,  where  a  further  quantity  of  the 
solvent  is  expelled  from  it,  the  vapours  being  condensed  by 
the  pipes  /,  and  the  water  and  recovered  solvent  returned 
to  the  tank  through  the  pipe  y.  The  wool  is  next  treated 
in  the  tank  f  with  an  ordinary  scorning  solution. 

As  the  solvent  becomes  charged  with  "  fat,"  it  is  pumped 
into  a  still  /,  where  it  is  vaporised  and  recovered  for  use 
again,  the  fatty  residue  left  in  the  still  being  withdrawn 
from  time  to  time. — E.  B. 
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Fibre  and  Yarn  ;  Machine  for  Treating  Slivers  of , 

with  Liquids.  11.  F.  A.  a  Brassard,  Bradford.  Kng. 
Pat.  12,550,  July  13,  1900. 

As  endless  apron  is  provided  with  grooves  longitudinally, 

in  which  the  slivers  of  fibre  and  yarn  are  placed.  The 
apron  travels  entirely  in  a  bath,  rising  up  at  each  end. 
Grooved  rollers  are  provided  along  it-  corns,-  to  prevent 
the  slivers  rising  up  in  the  liquid.  The  -liver-  are  delivered 
thru  lers,  and  then,  if  necessary,  passed  on 

to  another  bath.  It'  the  material  is  to  he  mercerised,  then, 
to  keep  the  yarn  on  the  stretch,  the  feed  and  deliver) 
rollers  are  run  at  different  speeds. — C.  M. 

yarn  used  in  the  Manufacture  of  Carpets,  Plush  or  PUe 
It  for  Upholsteru,  and  similar  Fabrics ;  Apparatus 

for    Printing    and    Treating    .     0.     Hallensleben, 

Hilden,  Bheinprovinz,  Germany.  Bng.  Pat.  17,873, 
Oct  8,  1900. 
An  elaborate  machine,  which  performs  mechanically  the 
whole  of  the  operation-  the  yarn  has  to  pass  through,  up 
to  the  weaving,  that  is  to  -ay,  the  yarn  is  printed,  steamed, 
and  washed  in  one  passage  through  the  machine.  It  is 
olaimed  that  time,  labour,  and  colour  are  reduced  to  a 
minimnm  by  using  this  machine. — G.  M. 

Jute  Fibres,  Yarns,  and   Fabrics  ;  Softening  or   otherwise 

Treating  .     E.  Konig,  Wiirzbuig,  Germany.     Eng. 

Pat  1081,  Jan.  16,  1901. 

,Ti  if,  in  the  raw  or  manufactured  state,  is  thoroughly 
saturated,  at  a  temperature  of  50' — <53  C,  with  a  30—45 
per  cent,  solution  of  caustic  soda  or  potash,  iu  which  it  is 
steeped  for  about  an  hour.  It  is  then  placed  in  sacks  or 
"  closed  receptacles  "  and  heated  at  40" — 45°  C.  for  about 
24  hours,  iu  order  to  dry  it  and  render  the  encrusting 
"  vegetable  glue"  soluble. "  The  fibres  thus  treated  are  next 
washed  and  passed  into  an  emulsion  composed  of  100  parts 
of  "  alkali  soap,"  100  parts  of  olive  oil,  and  200  parts  of 
water.  After  being  slightly  squeezed,  they  are  heated  at 
a  temperature  of  75°  C.  for  24  hours.  They  are  then 
boiled  in  water  for  a  short  time  and  afterwards  dried.  By 
this  treatment,  it  is  stated,  the  ,;  vegetable  glue  and  the 
like  "  in  the  raw  jute  are  replaced  by  oily  substances, 
which  soften  the  fibre  and  give  it  a  silk-like  appearance. 

— E.  B. 

Garments  and  other  Articles  Waterproof;  Compositions  for 

Rendering   .       G.    E.   Newman,   Canterbury,   New 

Zealand.  '  Eng.  Pat.  12,174,  June  14,  1901. 
Tuts  is  an  improvement  upon  the  process  described  in  Eng. 
l'at.  11,264,  1898  (this  Journal,  1898,  773),  which  had  the 
defect  of  leaving  the  goods  sticky.  The  article  is  given 
one  coat,  hot,  with  boiled  linseed  oil,  3  galls. ;  castor  oil, 
1  gall.;  "patent  driers,"  2  lb.;  powdered  sulphur,  4  oz. ; 
burnt  umber  or  sienna  to  shade.  When  perfectly  dry,  two 
coats  of  the  following  are  applied:  boiled  linseed  oil, 
4  galls. ;  "  patent  driers,"  2  lb. :  powdered  sulphur,  4  oz. ; 
colouring  matter  to  shade.— F.  II.  I.. 

Kiers  for    Boiling,  Bleaching,    and    Dgeing.     W.  W.    I.. 

Eishman,   Cornholme,   T.   W.  Haughton,   Culleybackey, 

.1   .1.  Kitkpatiirk,  BaUyclare;  and  The  Lishman  Process 

Bleaching   Co.,   Ltd.,  Cornholme.      Eng.    l'at.    15,486, 

Aug.  31,  1900. 

Tim:  object  of  this   invention  i-  to   provide  a  kicr  in  which 

bleaching,  dyeing.  .S;c.  liquors  may  In-  thoroughly  circulated 

and  also  rapidly  brought  to  the  temperature  of  boiling  point. 

\   ., d  false  bottom,  placed  above  the  ordinary  false 

bottom  of  a  bleaching  kier,  is  movable  np  or  down  by- 
suitable  mechanism  actuated  on  the  outside  of  the  kicr. 
The  latter  is  furnished  at  the  top  and  bottom  with  liquor 
inlet  pipes,  ..mil, -ted  on  the  outside  with  a  circulating 
pip,-  which  communicates  with  a  liquor  supply  vessel.  A 
un  injector  ir-  placed  in  each  of  the  liquor  pipes  to 
cause  the  liqu  ,r  to  l»-  forced  in  at  the  top  or  the  bottom 
of  the  kicr  as  required.  One  of  the  inlet  pipes  ommuni- 
-  with  a  steam  pipe  and  serves  for  the  introduction 
of  -team   in   one  direction,  a  pipe  in  communication  with 


the  circulating  pip,-  supplying,  when  desired,  a  BQ 
of  -team  iu  the  opposite  direction.  A  "  vomit  "  pipe  ii 
attached  to  one  of  the  inlet  pipes. 

When    employed    iu    dyeing   or   bleaching   with  Ii 
which  are   not   to  he   boiled,  the  circulation   i 
in,. ins  of  a  centrifugal  pump. 

A  claim    is  made   for   the  external   covering  of  th. 
with  a  layer  of  wood  or  other  material  supported  by 
iron  ring-   carried    at  thi  top  and   bottom   of 
lb-   covering    being   further  secured,  when   th 
high,  by  bolt-  passing  through  holes  iu  the  rings.— E. 


Washing   and    Bleaching     Vegetable    Fibres    on- 

Materials;   Compounds  for .     E.  E.  Kartell,  1   o 

Kng.  l'at.  15,759,  Sept.  5,  1900. 
To  a  solution  of  an   alkaline   hydroxide   is  added 
zinc,    zinc    dust,  or    a    zinc  salt,  e.g.,  zinc   sulphate,    r, 
whole  is  heated  until  the  zinc  is  dissolved  and  I 
to  settle.     The  clear  liquor  is  drawn  off  and  sili 
added. 

If  the  product  is  required  in  a  solid  form,  an  al  n 
carbonate  is  also  added  in  such  quantity  that  th,  , 
becomes  stiff  or  pasty  and  hardens  on  standing. 

Under  some  circumstances  the  zinc  is  dispensed  it 
aud  the  solution  contains  only  the  alkaline  hydroxi  u 
silicate. — B.  B.  B. 

Bleaching  Stivers,  Ends,  Card  Ends,  and  similar 
Products,   also    Loose    Cotton    and   the   like    .1/ 
F.  Gebauer,  Charlotteuburg,  Germany.     Eng. 
Sept.  13,  1900. 
The  object  of  this  invention  is  the  bleaching  of  sliv,   ,'- 
under  high  pressure  without  disturbing  the  structure    - 
material.     The  material  is  contained  in  perforated  ej  . 
or  cans,  in  each  of  which   is  axially  arranged  a  pel  v 
pipe  connected  at  its  lower  end  witl,  a   pump,  liy  in   • 
w  hich  the  bleaching  liquor  is  delivered  into  the  t-  | 
of  a   hermetically   closed   vessel   containing    - 
Tiie  liquor  thus  peuetrates  the  material  from   the 
to  the  centre  of  each  can,  and  is  then  drawn  by  t'i    I 
of  the  pump  through  the  central  pipes  aud  conduct, 
to  the  closed  vessel. 

The  high   pressure   bleaching  vessel   is  interna! 
with  lead  and  provided  with  a  hermetically  closing 
the   bottom   are  a  number  of   short  tubes   on   \vb 
mounted  the  perforated  cans.    Connections  are  al-  n 
with   the    circulating    pump   and    with    an   appar:  ■ 
heating  the   liquor  while  circulating,  aud  bj 
bye-pass  the  liquor  may  be  caused  to  circular, 
heating  apparatus  in  case  the  latter  is  not  required. 

The  perforated  cans  are  preferably  construe 
iron  coated  with  lead  and  the  perforated  pipes 
secured  to  the  bottom  of  the  can-  and  conically  enl  t 
the  lower  end  so  that  they  can   be  mounted  OTM  t 
tubes  at  the  bottom  of  the  bleaching  vessel. 

With  the  object  of  facilitating  the  filling,-! 
central   perforated  pipes  maybe  con-ti 
detachable  from   the  cylinders,  aud  provided 
dish-shaped  end  piece.     With  this  arrangemenl 
are  secured  to  the  bottom  of  the  bleach 
perforated  pipes  are  first  inserted  in  the  cau- 
in  which   the  sliver,  &e.   is   produced  and,  when  I 
pipe-  are  removed  from  thence,  carrying  thi 
on  the   end    piece,  and    transferred    into   the  eawM 
bleaching  vessel.— Ii.  15.  B. 


Yam  ;  Boiling  and  Dgeing ,  and  Appar, 

It.  V.  Scheie,    Kirchheim,  Germany.      Kng. 
Nov.  6,  1900. 

Partly    an    improvement    in    the   cop   d 
described  in  Kng.  l'at.  1  2 ,9 7 6  of    1900  (this  Joun 
.">77). 

The  cops   to   be  dyed   are   placed    upon   easily 
wires  so  that  the  dye  liquors  can  penetrate  tbl ; 
both  the  inside  and  outside. 

Mechanism    is  also    provided   for   keeping   the 
position  in  the  dyeing  apparatus  when  in  use.—  I- 
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Dyeing  Processes  ;   /ui/ils.  in  -.     F.  B 

rue,  Austria.     Eng.  Pat.  15,6:(9,  Sept.  :i,  IS 

mm  is  made  for  the  application  in  dyeing  cotton  with 
■in,  of"  calcium  saccharate  "  or  the  "  calcium  salts  of 
,  r  kiiul  of  sugar,"  in  place  of  the   lime  or  lime  cora- 
ls hitherto  used  for  the  purpose.     Thus,  35   kilos,  of 
,  mordanted  as  usual  with  alumina  in  admixture  or 
nation  with   fatty  compounds,  are   dyed  from   a  hath 
100—1,200  litres  of  water  with  4-:i  kilos,  of  alizarin 
paste),  2110  grins,  of  sodium  earhonate   (.lis 
1   prior   to   its  addition   to  the  hath),   860  gnus.   0f 
im  Baccharate"  (in  solution)  and,  if  desired,  80  grms. 
Die  acid.     Dyeing  takes  place  in  the  course  of  10 — 15 
r«,   either    at,    or    above,    the    ordinary    temperature, 
dyeing,  the  cotton  is  steamed   for    1—2  hours  at   a 
re  of  1  —  I ',  atmospheres. — E.  B. 


as  attained  tcith   Substantive  Colouring    Matters  in 

triable  Fibre;   Firing  of .     H.  II.  Lake,  London. 

in  The   Karbwerkc   Muhlheim  voruials    A.  Leonhardt 
uhllieim  a  Main,  Germany.     Eug.  I'at.  17,701, 
5,  1900.  4 

improve   the  fastness   to  water  of  substantive 

•    u  vegetable  fibres,  the  dyed  material  is  treated  with  a 

pared  in  the  following  way : — About  one   part 

of  aluminium   sulphate  and    I    part  of  sodium 

eparately  dissolved,  each  in  about   five  parts  of 

lad  after  cooling,  the  two  solutions  are   mixed  and 

-  added  until  the  total  quantity  is  one  hundred 

!'he  material  is  then  treated  with  this   liquid  for  an 

nit  the  ordinary  temperature.      Since  the   fixing  bath 

I  illy  acid,  colours  which   are  not   fast  to  acids  will  he 

irl  hat  altered  by  it,  and   in  such  cases  the  original   tint 

rest,  red  by  a  weak  alkaline  bath. 

ion  prepared  as  described,  when  standing  at  the 

I  r_\  temperature,  gradually  deposits  hydrate  of  alumina 

«C  salt  of  alumina  in  a  very  finely  divided  state,  so 

litions  arc  very  favourable  for  the  formation  of 

oar  lakes  on  the  fibre  :  by  heating  the  solution, 

takes   place  too   rapidly,  and  it  is  therefore 

1  ile  to  operate  in  the  cold. — R.  B.  IS. 

Hoe/  [Blue  Colours  from  Azo  Dyestuffs'].     C.  D. 
A|l,  London.     From   the   Actiengesellscbaft  fur  Anilin- 
"n,  lierlin.     Eng.  Pat.  18,166,  Oct.  12,  1900. 

let  to  blue-violet  dyestuffs  obtained  by  eotnbin- 

uotised    -  •J-aminonaphthol-6-suIphonie    acid    with 

'    s-aminonaphthol-sulphonic  acids,    when    treated 

-.ills,  undergo  a  characteristic  transformation  ; 

lea  tarn  bine,  and  their  fastness  to  light  and  soap 

•  increased. 

Tj  property  may  be  made  use  of  in  wool  dyeing;  for 

'  e,  10  kilos,  of  wool  are  dyed  in  a  vat  containing  400 

»ater.  1  kilo,  of  sodium  sulphate,  and  0-2  kilo,  of 

acid  with  1-25  kilos,  of  the  azo  dyestuff  obtained 

-ed  2  :  3-amincnaphthol-6-sulphonic   acid   and 

iphthol-4-sulphonic  acid.     After  dyeing  in  the 

inner,  0- 1  kilo,  of  copper  sulphate  is  added  to  the 

;  kept  boiling  for  half  an  hour  longer.     By 

i'.  fast  deep  greenish-blue  shades  are  obtained. 

•  snlphonic  acids  of   1 :8-aminonaphthol   capable   of 

_  the  one  mentioned  in  the  preparation  of  dyestuffs 

purpose  are  the   ."i-mono  sulphonic   acid  and  the 

■'.  1 :  6,  and  2  : 4  disulphonic  acids.— R.  B.  B. 

positions;  Manufacture  of .     L.  Alov, 

Belgium.     Eng.  Pat.  11,359,  June  3,  1901. 

n  relates  to  the  preparation  of  a  composition 
or  heme  dyeing  and  popular  use. — R.  B.  B. 

nth  lh,    Colouring  Matters  known  as    Sulphide 
V  Sansone  and  The  Clayton  Aniline  Co.,  Ltd., 
•r.     Eng.  Pat.  17,193,  Sept.  27,  1900. 

isteis  prepared  containing  caustic  soda,  or  a 
alkaline  compound   such  as  sodium   silicate,   the 
i  a  reducing  agent  being  unnecessary.     The  dye 
ved   from   admixed   sulphur  and    sulphides,  and 
the  insoluble   free  acid  or  as  a  strong  solution  in 


im  sulphite,  is  mixed  with  an  excess  of  caustic  soda  or 

silicate  of  soda  (or  a  mixture  of  the  two,,  and  any  suitable 

kenwg  agent.     After  printing,  the  g Is  an-  dried  and 

Hen  are  steamed,  washed,  and,  for greatei  fa  tnee     passed 

through  a  hot  fixing  hath  containing  a  bichr ate,  ..  -alt  of 

copper,    or    of    iron,    zinc,   chromium,    or   oilier   suitable 
metallic  compound.    Finally  the  goods  are  trashed,  soaped, 

ised,  and  dried.    When  the  steaming  operation  is  of  short 
Juration,   e.g.,  wnen    the    Mather-Platl   ageing    m 
employed,  it  is  advantageous  to  pad  the  good  .  pr 
t»  printing,  in   a  solution  of  glucose  (containing  5— -'il  ner 
cent.)  and  then  to  dry. 

The  process  is  especially  adapted  to  those  sulphide  colours 
'.I'tamod  as  described  in  Eng.  I'at.  21,882  and  22,460  of 
l-'.'S;  and  5039  and  18,658  of  1899  (this  Journal',  1899 
1900,  HI  and  SI 6),  since  these  products,  being  free 
from  sulphur  and  sulphides,  do  not  require  special  purifi- 
iition.  r  ' 

It  is  claimed  that  the  colours  produced  by  this  process 
are  extremely  fast  to  soap  and  alkalis,  and  do  not  stain  the 
"lutes,  and  that  the  black  prints  thus  obtained  are  equal 
in  fastness  to  Aniline  Black. — B.  II.  B. 

Chlorine ;  Manufacture  of .     G.  J.  Atkins.     Ens 

I'at.  13,815,  1900. 
See  under  VII.,  page  897. 

VI.-COLOURING  WOOD,  PAPER 
LEATHER,  Etc. 

Staining  Oak  ;  Process  for ,  and  giving' Finished  Oak 

Furniture  an  Old  Oak  Colour.  W.  Kohtseh  Mif  k  k 
Tech.  (icwcrbe-Mus.  in  Wien,  1901,  U  [4,  5,  and  6L 
79 — 80.  J' 

The  beautiful  brown  colour  which  is  produced  on  oak  by 
the  action  of  ammonia,  is  both  air-,  light-  and  water-proof 
The  author  describes  methods  of  staining  finished  oak  fur- 
niture by  the  action  of  ammoniaeal  gas.  The  articles  are 
placed  in  an  air-tight  case,  inside  which  an  atmosphere  of 
ammonia  gas  is  produced,  either  by  pouring  strong  liquor 
ammonia-  into  a  shallow  dish  contained  in  it,  or  by  leading 
the  gas  into  it  by  pipes;  the  progress  of  the  staining  action! 
may  be  seen  by  means  of  windows  provided  in  the  case. 

—J.  W.  H. 


Sheepskins  ;   Preparing ,for  Dyeing. 

Manufacturer,  1901,12,  [7],  125, 
.See  under  XIV.,  page  913. 


Leather 


VII.-ACIDS,  ALKALIS.  AND  SALTS. 

Thirty-Seventh  Annual  Keport  on  Alkali,  ftc,  Works,  by 
the  Chief  Inspector,  June  28,  1901. 

There  are  no  marked  changes  in  the  industries  covered 
by  the  present  report  as  compared  with  preceding  years. 
Three  alkali  works  have  closed,  and  two  new  scheduled 
works  have  been  opened.  The  figures  relating  to  escape  of 
acid  and  noxious  gaEes  vary  but  slightly  from  those  of  pre- 
ceding years,  with  a  tendency  to  diminution  on  the  whole  ; 
only  four  prosecutions  have  been  found  necessary  under  the 
\rts.  There  are,  and  must  be,  occasional  accidental 
escapes  of  acid  fumes  beyond  the  prescribed  limits  ;  but 
these  are  vigilantly  noted,  and  are  often  the  occasion  of 
suggestions  being  made  tending  to  their  suppression. 

The  chief  inspector  deals   in  this   report  with  a  matter 

the  presence  of  hydrochloric  acid,  free  and  combined,  in 
coal  smoke — the  interests  involved  in  which  touch  closely 
the  community  at  large.  It  is  stated  that  in  estimating  the 
escape  of  hydrochloric  acid  in  some  alkali  works  it  has 
been  found  necessary  to  take  account,  in  this  respect,  of  the 
products  of  combustion  of  the  coal  used.  Water  pumped 
from  the  collieries  near  Normanton  contained  chlorine, 
chiefly  in  combination  with  calcium,  magnesium,  and  so- 
dium, varying  "  from  578-  7  grs.  to  25,871  grs.  per' gallon  "; 
and  some   mine    waters    in    Yorkshire    and  Durham  gave' 

c  2 
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••  3,62t  to  4,150  CIS.  per  gallon."  Generally,  chlorine  is 
larsrelv  found  in  coals  mined  on  t!ie  lino  of  outcrop  of 
magnesian  limestone.  Ignorance  of  this  fact  caused,  in  one 
Be,  heavy  loss.  At  an  iron  works,  where  coal  was 
in  place  of  coke  in  the  blast  furnace,  ammonia  recovery 
plant,  ol  the  type  largely  used  in  Scotland,  was  installed, 
but  the  ammonia  came  off  largely  as  chloride,  which  is  not 
easily  arrested  when  diffused  in  o  current  of  gases  giving 
great  dilution.     A  table  is  given  ol  the  results  of  analyses 

several  samples  of  liquors  derived  from  the  destructive 
distillation  of  coal  in  gasworks  or  coke  ovens  fitted  with 
recover)  plant,  showing  that  the  ammonia  lived  as  chloride, 
m  '-".i-t'i  to  85  "5  percent,  of  the  total  ammonia. 
In  the  chimney  ga«es  examined  in  Yorkshire,  from  one- 
half  to  two-thirds  of  the  total  hydrochloric  acid  was  found 
to  be  free,  the  remainder  being  chiefly  combined  with 
sodium  as  sodium  chloride,  t  hi  the  other  hand,  eoal  from 
tha  western  coal  fields  gives  ehimiv  v  gases  containing  only 
from  (1-02  to  0'03  gr.  of  HC1  to  tba  cubic  fool  of  gases. 
The  question  as  to  how  far  combustion  of  coal  results  in 
liberation  of  11C1  (and  of  chlorine  if  magnesium  chloride  be 
present),  "and  to  what  extent  the  compounds  arc  volatilised, 
passing  away  without  change  of  character,"  is  admittedly 
difficult  to  answer,  except  within  certain  limits.  The 
practice,  commen  in  the  salt  districts,  of  checking  black 
smoke  by  throwing  salt  on  the  fire,  is  reprehended,  since 
thereby  •"  one  evil  is  checked  by  giving  rise  to  a  greater." 
Mention  is  made  of  a  much  advertised  blue  compound,  for 
use  in  domestic  fireplaces  to  check  black  smoke,  done  up  in 
hi^h-priced  small  packages,  which  proved  to  be  a  mixture 
ot  coarse  salt  with  a  cheap  pigment. 

The  recent  increased  demand  for  arsenic  free  acids  has 
stimulated  action  among  manufacturers,  and  new  plant  has 
in  some  cases  been  set  up,  and  modifications  in  the  conduct 
of  the  process  of  purification  by  SH9  have  been  tried.  It 
has  lieeu  necessary  to  guard  very  carefully  against  escape 
of  the  gas.  In  the  purification  cf  sulphuric  acid,  besides 
arsenic,  the  reagent  precipitates  lead,  antimony,  and 
selenium,  and  destroys  sulphurous,  nitrous,  and  citric  acids. 

In  tin-plate  pickling,  it  is  essential  to  use  sulphuric  acid 
free  from  arsenic,  as  otherwise  arsenic  is  deposited  on  the 
sheet  iron,  which  will  not  then  take  the  tin  coating.  It 
appears  that  non  arsenical  ores  are  now  very  difficult  to 
obtain,  and  the  sulphuric  acid  obtained  from  other  ores  must 
be  freed  from  arsenic.  A  copy  of  the  rules  to  be  observed 
bv  the  workmen  at  both  sulphuric  acid  and  hydrochloric 
acid  works,  for  their  own  protection  and  avoidance  of 
nuisance,  in  the  use  of  ICS,  is  given.  A  case  is  mentioned 
in  which  the  inspector  had  to  direct  attention  to  the  danger 
of  tipping  the  waste  sulphide  of  arsenic  mud  with  bot 
cinders  on  a  tip  of  waste  material  already  on  tire  in  one 
part.  A  case  of  gaseous  poisoning  occurred  early  in  the 
year,  in  cleaning  out  a  chlorine  still ;  and  it  was  subsequently 
found,  after  the  inquest,  that  the  liquid  residue  from  the 
still  gave  off,  on  immersion  of  iron  in  it,  hydrogen  and 
arseniuretted  hydrogen,  which  latter  most  poisonous  gas 
should  not,  as  the  inspector  observes,  by  «  prioii  reasoning, 
have  been  evolved  at  all ;  "  experiment,  however,  demon- 
strated the  possibility  of  such  evolution." 

In  arsenic  works,  while  there  is  a  diminution  in  the 
escape  of  arsenious  acid,  there  is,  in  some  works,  an  increase 
in  the  average  acid  escape,  due  to  sulphuric  anhydride,  in 
consequence  of  an  increase  of  the  sulphur  contents  of  much 
of  the  ore  calcined.  The  condensation  of  the  sulphurous 
acid  evolved  is  largely  effected  in  limestone  towers,  hut  in 
these  a  liability  occurs  for  the  formation  of  calcium  sulphate, 
the  coating  of  which  on  the  limestone  greatly  detracts  from 
>-  efficiency.  Means  for  overcoming  this  difficulty  arc 
described. 

In  the  nitric  acid  chlorine  industry  there  has  been  no 
revival  of  activity.  Electrolytic  processes  are  striving  to 
gain  a  footing,  and  when  a  process  is  worked  continuously, 
it  is  found  that  the  chamber  space  required  per  ton  of 
bleach  is  considerably  less  than  with  the  Weldon  process. 
There  has  been  much  demand  for  nitric  acid  of  high  strength 
for  explosives,  and  the  \  alentiner  system  of  distillation  has 
been  considerably  increased. 

The  Chance-Clan-  sulphur  recovery  process  has  been 
carried    out    in    nine    Knglish    alkali-waste    works.      Tbe 


residual  gases  from  the  sulphur  "  flowers  "  have  not  a  I 
been  successfully  utilised,  though  where  practicable  [y  '•, 
is  rarely)  they  arc   conveyed   to   the  pyrites  bun 
vitriol  chamber.      "  It   is  estimated  that  the  portion    o- 
covered  is   fully  12  per  cent,   of  the  sulphur   recover!  2 
sulphuretted    hydrogen    by    the    Chance    process  fron    , 
alkali  waste,  but    leaving  the  Claus    process   as  sulphut  u 
hydrogen    and    sulphurous    acid    in    varyiug   propotti  .' 
Reference  is  made  to  a   passage  in  the  17th  Annual  !(.  i 
by  Hi'.  Angus  Smith,  in  which    the  greater  diffus 
sulphurous    acid    over  sulphuric    acid   is  pointed   nut    I 
the   quotation    given,    specially    directs    attention   to 
prevalence    of    injury    to    vegetation    from    ihi 
sulphurous  acid  from  ordinary  chimneys,  a  matter  thi  ■> 
not  been  brought  under  the  Alkali  Acts. 

Sulphuric  acid  wi  iks  have  been  busy,  and  the  prodi 
considerable  ;    but    the    high    temperature    of  the  su 
months  made  the  economic  working  difficult,  and  lia 
excessive  escapes,  even  with  high  nitre   consumption, 
from  the  distillation  of  gas  liquor  has   been  utilised 
source  of  sulphur  for   acid  making  iu  several  work    I 
times  of  active  demand,  the  acid  in  the  vitriol  eharoi    , 
sometimes  drawn  down  so  low  as  only  just  to  lute  the    | 
and  this  affects    very  unfavourably    the   chamber  rea*  n- 
for,   says   the   chief  inspector,   "  the   bottom   acid  i  ih 
chamber  is  by  no   means  a  spectator  only   (if   I    n 
personify  it)  of  the  reactions  taking  place  ab 
very   active  participant,   the  value   of   whose   silent 
only  felt  when  circumstances  have  withdrawn  it,  so 
is  its  necessary   function   fulfilled."     Extensive  pi 
been  erected  for  the  production  of  sulphuric  acid    il 
catalytic  process,  and   it  is  stated   that,  as  is  usua 
initial  working  of  a  new  process,  technical  difficult 
been    experienced.     No    absolutely  new   developu 
taken    place    in    the  concentration    of  sulphuric   in 
condition    of  which  is  the   exposure   of  sufficient 
The   Kessler  process  has   now   taken   •■    linn   footh 
England,  after  successful  working  in  Scotland  ;  acid 
per  cent,  monohydrate  is    produced.     Class  retorts  I 
ccntration  are  still  in  use,  and  arc  even  being  lie 
in  some  large   works.      iVebh's  and    Dyson's 
also  in  operation.     Guttmann's  system,  in  which  a 
comparatively  small  earthenware  beakers  are  spirall 
in  a  gas-fired  cast  iron  tower,   has  been  on  trial 
mentally. 

In   sulphate   and   muriate    of   ammonia  and 
works  it  is  found  that  the  utilisation  of  the   II > 
vitriol  chamber  for  conversion  into  sulphuric 
best  method,  provided  the  residual  gases  from  i 
contain  so  much  as  20  per  cent,  of  that  gas  ;  hut  tli  c 
of  working  must  be  large.     The   method  is  applied 
the  case  of  municipal  authorities  working  up 
their  own  gas  works.     In  the  Claus  process,  lb 
of  H.,S  in  the  foul  gases  must  not  be  under  16,  to  1>  ' 
precipitated  sulphur  fluid,  that  it  may  flow  into  i   I 
section  of  the  sulphur  flowers  chamber.     When  tbe  -' 
of  oxide  of  iron  purifiers   is  used,  it  is  considi 
that  the  connection  between  the  purifiers  should  be 
not   by  screw-down   valves,   but    by  water  luti 
should  be   idle  to  each  active  purifier;  a   light  re  Ot 
the   purifiers,  to  promote  air  circulation,   is  also 
mended.      In    some  works    the   I  IS  is    burned  in  a  "' 
furnace,  and  the  sulphurous  acid  produced, 
limestone  towers,  which  involves   previi 
hot  gases,  hitherto  effected  by  the   use  of  iroi 
pipes,   which,    however,   arc   very  liable  to  c 
simple  washer  condenser  has  now  been  introduced,  " 
of  a    circular    stoneware    tower,    lilted    with 
distributing  apparatus  at   the  top,  and  bavin 
perforated  plates  to  bring  into  close  contact  t1 
gas,-;  this  plan   relieves  the  limestone  tower  of 
ils    work,   and    has  other  advantages,  m 
great  advance."     The  acidity  of  the  cooling  " 
the  washer  described,  is  readily  neutralised  b 
from    the   gas-liquor   stills.      Indeed,  plans  hi 
posed,  and  arc  under  trial,  to  deal  with  the  "I 
passing  the  acid  gases   up   a  second  tower  fed  wi 
liquors.      Trials  have   been   made,  on  a  sural 
application  of  a  ferric  salt,  as   tbe  sulphate,  to  tin '1 
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of  sulphur  from  IPS,  the   produced  ferrous  salt   beii 
aerated  to  the  ferric  state   by  the  electrolytic  method 
:i  used  in  the  Siernens-Halske  process  of  gold 
lotion  in   South   Africa.      Another    process    illcmmj 
sists  in  bringing  the  lout  gases  into  contact  with 
liuiug    ferrous    sulphite    in    suspension,    when 
hui    is    separated;  but    experiment    has   shown   that 
of  sulphur  ensues  through  formation  of  tliio- 
:  He.     The   process   has    been   subjected   to   elaborate 
.  by  the  chief  inspector  under  varying  conditions,  and 
wults  ate  tabulated. 

lit    of    sulphate  of  ammonia    productd  in  the 
i  Kingdom  is  shown  in  the  following  table  : — 


1900. 

1 12,419 
16,989 
87,207 
10,393 

6,1  SS 

1899. 

1898. 



rks 

133,768 
17,963 

SS.780 
7,8*9 
7,360 

129.690 
17.935 

Ufa 

t  ttasaiid  carbonising 
c  ami  coal). 

37,261 

5.jn:t 

6,165 

2i:i.7-2» 

205,720 

196,337 

S    itland  there  lias  been  a  sensible  reduction  in   the 

.  recovered  from    blast-furnace  gases,  depending  in 

it.,    quality  of  the   coal   used;  extension,  however, 

.  rv  plant  attached  to  coke-oven-  may  be  expected. 

itii'giug    saturators    of    the     "  Colson  "     type    arc 

g  in    numher,    and   offer   considerable   advantages 

maki     "i   sulphate   of  ammonia.     In  the  district 

_  North  and  East  Lancashire  and  part  of  Yorkshire 

i  i  the  proportion  of  liquor  ammonia  produced 

1    per  cent,    of   the   total.     The    old   intermittent 

M  )d  of  distillation  is  giving  way  to  the  continuous  process. 

production     of    water-gas   has   increased,    notwith- 

la  nig  some  hesitation  on  the   part  of  manufacturers  in 

eg   it,  owing  to    the  uncertainty   still    existing  as 

intentions   of   Parliament  as  to   the   proportion  of 

noxide  it  will  be  allowed  to  contain. 
■  iportance  of   the   "producer"    or   "  Mond "   gas 
in,  with  sulphate  of  ammonia   recovery,  especially 
in  gas  engines  as   originating  power   for   electric 
tuparable  in  economy   to   the  power  obtained  in 
'I  countries  from  water  falls,  is  coming   more  and  more 
•e,  and  its  use  so  far  as  made   must   increase   the 
-ulphatc.     The  chief  inspector  states  that  at 
ii  works  of  Messrs.  Brunner,  Mond  and  Co., 
engines  of  400  to  500  horse  power  nominal 
'    nore  actually)  have  been  working,  tests  show  a  thermal 
■ifi  ncy  of  3038  per  cent.,  "one  indicated  horse   power 
ing  obtained    from   an  expenditure  of  tVSS   lb.  of 
"    m  slack  coal  of  so  poor  a  quality  that   it  only  con- 
i')2  per  cent,  of  carbon."     In   this   connection,  atten- 
rected  to  Mr.  II.  A.  Humphrey's  paper  read  at  the 
Mechanical    Engineers,  "On   Power  (las   and 
I  ngines  for  Central  Stations"    (this   Journal, 
I   107).    The   process,   as   conducted   [with    ammonia 
only   feasible  with  large  units   of  plant.     Dr. 
lias  made  important    contributions  to  discussions  as 
best  means  of  using  the  mechanical  energy  product  d 
-  engines,  at   a  distance  from,  as  well  as  near  to,  the 
of  origin,  and   a   scheme    seeking  the  sanction   of 
ment  has  taken  shape  for  providing  a  central  pro- 
gas   station,  provided  with   ammonia  recovery   plan', 
Mack  Country,  for  distribution  of  gas  to   users  of 
lu  respect  to   the  direct  utilisation  of  blast-furnace 
u  iron  works  for  production  of  power  by  means  of 
(fines,    Scotland     has   not   as    yet   "  taken    its   due 
;  but  the  subject  is  described  as  acquiring  increasing 
tance.     Prof.  Meyer,  of  Gottingen,  has  found  that,  as 
ired  with  condensing  steam  engines  of  the  best  class. 
'   least  3  to  1  in  favour  of  using  blast-furnace 
'  gas  engines  for  power  production  :  thus,  1  indicated 
:  power  is  obtained  from  3  cb.  m.  of  blast-furnace  gases 
engine,  as  against  9  to  10  cb.  m.  when  employed 
*mg steam  supply  to  the  best  condensing  steam  engine. 


Analyses  arc  given  of  di  posits  in  mechanical  washers  at 
odm  I  i  gas  works.     In  100  grins,  of  undried  mud,  resem- 
bling  coal   dust   in   appearance-,    were    found,    sulphur   as 
thiosulphate,  from   0-00  to  0'79  grin. ;  as  sulphite,  from 

11  to  0'68  grm.  The  inspector  has  previously  shown 
that  thiosulphate  may  be  formed  by  reaction  between  am- 
monium sulphite  and  sulphide.  In 'the  liquors  from  which 
the  samples  of  mud  analysed  were  taken,  one  specimen 
contained  sulphite  in  considerable  proportion.  The  usual 
table  is  given  of  analyses  of  ammoniacal  liquors,  in  which 
the  column  for  ammonium  ferrocyanide  (only  traces  ,,t 
which  were  found  in  B  single  sample)  is  deleted;  but  as 
ammonium  sulphite  has  been  found   in  some  liquors,  it  has 

eived  a  column.  The  difficult  problems  involved  in  the 
analysis  of  aiiimoniacal  liquors  from  various  sources  receive 
further  elucidation.  Notwithstanding  that  a  polysnlphide 
and  u  sulphite  cannot  co-exist,  sulphite  (as  already  stated) 
is  found  in  certain  liquors,  and  its  presence  is  liable  to 
cause  errors  unless  certain  precautions  are  taken.  Care- 
ful experiments  have  shown  that  in  extracting  ammoniacal 
liquors  with  ( 'S..,  there  is  in  certain  cases,  and  especially 
with  shale  liquors,  liability  to  the  formation  of  a  sulplin- 
carbouate  and  corresponding  loss  of  sulphide.  The  use  of 
CSj  is  therefore  now  abandoned,  and  separation  of  the 
sulphide  from  thiosulphate  and  sulphite  is  now  effected  b\ 
ammoniacal  zinc  chloride  instead  of  neutral  zinc  sulphate. 
Also,  "in  the  volumetric  estimation  of  the  carbonic  acid  the 
digestion  at  98°  C.  with  ammoniacal  calcium  chloride, 
necessary  to  decompose  carbamates  and  complete  the 
separation  of  the  calcium  carbonate,  is  now  carried  out  in 
stoppered  bottles  kept  immersed  in  the  water-bath  for  l\  to 
'-'  hours  at  boiling  temperature,  this  method  being  found  to 
yield  the  most  reliable  results." 

Experiments  were  made  on  the  action  of  ammonium 
sulphite  ou  ammonium  sulphide,  and  on  polysulphide,  in 
presence  and  absence  of  air,  in  which  the  reactions  were 
all  carried  out  in  stoppered  bottles  of  known  capacity,  kept 
at  a  constant  temperature  by  means  of  a  water-bath.  The 
conclusions  appended  to  the  table  of  the  results  obtained 
are  : — 1.  In  absence  of  air — ammonium  sulphite  has  but 
little  oxidising  action  upon  ammonium  sulphide  in  the  cold. 
With  rise  of  temperature  the  action  is  more  marked,  but  is 
still  inconsiderable.  2.  In  presence  of  air — oxidation  is 
marked,  but  the  rate  of  "  conversion  "  in  a  given  time  is 
very  little  greater  than  it  would  be  if  the  same  volume  of 
air  were  allowed  to  act  by  itself.  3.  Ammonium  sulphite 
and  ammonium  sulphide  can  co-exist  in  the  same  solution. 
A  further  series  of  tabulated  experiments  on  the  oxidatiou 
of  ammonium  polysnlphide  by  ammonium  sulphite,  similarly 
conducted,  leads  to  the  following  conclusion  : — That  ammo- 
nium polysulphide  is  at  once  completely  converted  into  a 
mixture  of  ammonium  thiosulphate  and  ammonium  sulphide 
by  the  action  of  excess  of  ammonium  sulphite,  one-half  of 
the  sulphur  of  the  thiosulphate  formed  being  derived  from 
the  polysulphide,  the  remaining  half  from  the  sulphite: 

(NH^A  +  (NH4)3S03  -  (NTI,)2S  +  (XH4);S;03. 

Several  salt  works  in  Cheshire,  originally  belonging  to 
individual  owners,  have  now,  as  in  the  case  of  other  works 
elsewhere,  been  merged  into  one  ownership.  The  number 
of  chimneys  is  very  great,  but  the  average  escape  of  hydro- 
chloric acid  from  them  is  well  below  the  provisionally  fixed 
legal  limit.  In  some  works,  "  multiple  effect  "  evaporation 
has  been  introduced,  a  great,  though  avoidable  drawback  to 
which  consists  in  the  fouling  of  the  tubes  of  the  apparatus 
by  sulphate  of  lime.  One  great  advantage  of  the  method 
would  be  the  removal  from  the  atmosphere  of  much 
aqueous  vapour,  which  otherwise  diffuses  in  it,  and  this 
would  result  in  lessening  ihe  injurious  effects  of  both 
hydrochloric  acid  and  sulphur  dioxide.  In  regard  to 
cement  works,  not  much  progress  in  arrest  of  fumes  is 
reported ;  but  the  Associated  Portland  Cement  Manufac- 
turers (Ltd.)  have  taken  over  the  business  of  30  firms, 
and  it  is  expected  that  they  will  shortly  introduce  the  use 
of  continuous  rotary  kilns.  An  explosion  attended  with 
loss  of  life  has  occurred  at  a  gas  works  in  Lancashire, 
and  the  chief  inspector  directs  attention  to  the  necessity  of 
guarding  against  the  accumulation  of  explosive  gases  in  tar 
wells. — E.  S. 
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Sodium    Nitrate  ;    Decomposition    of'  by     Sulphuric 

C.  W.  Volney.    J.  Amor.  Cham.  Soe.  19t>:.  23, 
189—493. 
The  author  has  made  further  experiments  on  tin- distillation 
sodium  nitrate  and  sulphuric  acid,  and  from  his  results 
draws  the  following  conclusions:— Daring  the  first  period 
tion  of  sulphuric  acid  on  sodium  nitrate,  a  pol>  sulphate 
of  the  composition  N'all ,,  Si  >,Y.  is  formed  thus:   S'aXlV,  + 
■-il.se>,      X  i  1 1    -  llXn::  the  nitric  acid  set  free  ij 

the  true  "  tir-t  h\  drate,"  and  distils  at  SI  — 88  .  On  raisiug 
the  temperature,  the  second  phase  of  the  reaction  begins, 
the  polysulphate  acting  on  the  remaining  nitrate  according  to 
the  equation :  Ni.Il    -: »  NaM  >..   =  3NaHSO,  •  IIM>;. 

The  high  temperature  required  by  this  latter  reaction  de- 
composes some  of  the  nitric  acid  with  the  formation  of 
water,  so  that  the  acid  distilling  over  is  dilated,  and  is 
sometimes  called  the  second  h\  drate. — T.  H.  P. 

Nitric  Acid  Manufacture  by   the   Nebel  Process.     Rev. 

Prod.  Chim.  4,  (11),  103. 
Tin.  Nobel  process  is  hased  on  the  observation  that  when 
bisnlphate  is  heated  to  300°  C.  with  dilute  sulphuric  acid, 
water  alone  is  eliminated,  and  there  is  formed  a  poly- 
sulphate  that  may  be  employed  to  replace  concentrated 
sulphuric  acid  in  decomposing  sodium  nitrate.  In  the 
course  of  this  latter  operation,  it  is  found  that  when  the 
strong  nitric  acid  has  been  removed,  the  residual  portion  of 
this  acid  can  be  recovered  in  a  dilute  condition  by  exposure 
mperature  of  300°  C.  in  another  vessel. 

In  view  of  this  fact,  the  apparatus  employed  consists  of 
three  stills,  two  of  them  being  placed  above,  and  in  com- 
munication with  the  third.  ( >ne  of  the  upper  stills  is 
charged  with  a  mixture  of  polysulphate  and  sodium  nitrate, 
and  heated  to  170J — 200°  C.  The  contents  are  afterwards 
discharged  into  the  lower  still,  which  contains  a  small 
quantity  of  bisulphate,  and  is  kept  at  a  temperature  of 
— 300°  C.  The  two  upper  stills  are  worked  alternately, 
thus  rendering  the  process  continuous.  The  distillation 
takes  3' — 4  hours.  A  portion  of  the  bisulphate  from  the 
lower  still  is  converted  into  polysulphate,  by  heating  with 
dilute  sulphuric  acid,  and  is  then  used  to  charge  the  upper 
>tills. 

The  cost  of  the  apparatus  and  of  the  nitric  acid  produced, 
is  claimed  to  be  cheaper  than  in  the  ordiuarv  processes. 

— c.  s. 

Soda  Manufacture  by  the    Ammonia-Soda  Process;  Pro- 
gress in .     II.  Schreib.     Chem.-Zeit.  1901,  25,  [53], 

566. 
Pi  r  little  improvement  has  been  made  in  this  process 
■  luring  the  last  two  years.  Owing,  however,  chiefly  to 
trade  combinations,  the  price  of  calcined  soda  has  increased 
by  15 — '2o  per  cent.,  and  that  of  caustic  soda  by  10 — 15 
per  cent.  Consumers  have  suffered  more  from  a  short 
supply  than  from  the  increase  in  price,  as  German  manu- 
facturers have  not  increased  their  output  in  proportion  to 
the  extended  demand,  preferring  to  allow  the  difference  to 
be  made  up  by  imports.  A  table  is  given,  showing  the 
imports  and  exports  of  calcined,  caustic,  crude,  and 
crystallised  soda  and  bicarbonate  from  1883  to  1900 
inclusive.  Caustic  soda  showed  its  maximum  excess  of 
exports  over  imports  in  Germany  in  1894,  when  the  excess 
amounted  to  6,230  tons  ;  in  1899  it  had  fallen  to  -2,618  tons, 
whilst  in  1900  the  imparts  exceeded  the  exports  by 
2,798  tons  (I  German  ton  =  1,000  kilos.).  The  total  pro- 
duction of  all  classes  of  soda  showed  its  greatest  excess  of 
exports    over    imports,   in    Germany,    in    1897,    when    it 


amounted  to  49,190  tons.     In  1900  the  excess  was 
tons.     The   falling   off  is  ascribed  to   the  predentin! 
the  German   Syndicate  of  the  Solvay  Company,  and 
preference   shown  by    the    latter   for    its   fonigu    fact,  . 
rather  than  for  the  German  ones. — \V.  (i.  M. 

Sodium    Hydroxide;   Solid   Hydrates   of .     1, 

Comptes  Rend.  133,  [4],  223— 226. 

The  paper  presents  a  thermal  study  of  beats  of  solu:  , 
The  author's  conclusions  are:  — 1.  The  heat  of  solntio  If 
XnOH  increases  with  rise  of  temperature,  according 
formula  9'78  cat  +  U-U48  <J  -  111).  This  is  the  6am,  - 
efficient  of  temperature  variation  as  for  Kl  III.  2.  Be;  s 
the  hydrates.  L'Nat  HI.  71 1  I  I  and  \a(  UI.II..I  I.  already  km  i, 
there  exists  a  hydrate  3  Nat  III.  21 1.,(  i.  :;.  Onadtlin 
in  successive  small  portions  to  Nat  HI.  the  heal-evoluli  » 
less  for  the  first  than  for  the  later  portions  added,  u  lo 
NaOH.H.3  l.  A  similar  phenomenon  exists  in  the  ear. 'if 
Ki  HI,  but  only  up  to  K<  HI .  ill.O.  The  author  can siif  lit 
no  explanation  of  the  phenomenon.  I.  The  curves  of  n 
of  dissolution  of  KOH  and  NaOH  cut  one  another  at  e 
point  KOII.JHoO;  so  that  greater  heat  is  evolved  b;i* 
solution  of  the  potassium  or  the  sodium  compound  aci  I- 
ing  as  the  substance  contains  less  or  more  w 
corresponds  with  that  formula. — J.  T.  I). 

Chloride  of  Lime ;   Composition  nf .     W.  T.  Tin. 

holt.  Sitzb.  Phys.  Chem.  Ues.  St.  Petersburg, 
1901.  Through  Zeits.  angew.  them.  1901,  14, 
G75 — 676. 

According  to  the  author,  the  formation  of  chloride 
can  be  expressed  by  the  equation  — 

2Ca(UH)„  +  2C12  "f^  Ca(OCl)3  +  CaCI2.2B 

It   invariably   contains  a  slight  excess   of  water,     i 
facilitates  the  liberation  of  hypochlorous  acid  on   \ 
and  the  latter  reacts   with  the  calcium   cblo 
equation  2HCH)  +  CaCU  =  2C12  +  Ca(l  HI  i 

On  the  addition  of  calcium  chloride  there  is  a 
evolution  of  chlorine.  In  all  eases  it  stops,  howe 
a  certain  proportion  of  water  has  been  used,  bul 
evolved  on  moistening  the  residue.  "  In  this 
author  has  liberated  29-72  per  cent,  of  the  34-13 
of  available  chlorine  by  heating  the  chloride  of 
carbon  tetrachloride." 

He  demonstrates  the  presence  of  calcium  hypochloi   ii 
chloride   of    lime,   by   treating    the    latter   in   cl 
solution    with    anhydrous   alcohol,   which    corabil 
nearly  the  whole   of  the  hypochlorous  acid  to  fo 
hypochlorite.     In  this   case,  too,    the   presenci 
of  water  is  essential,  for  the  reaction   docs   not  tal 
if    the   materials   be    thoroughly  dried.     He  has 
dry  calcium  hypochlorite  by  the  use  of  carbon  m 
slaked  lime  and  an  equivalent  quantity  of  calcium 
He  thus   obtained  a  mixture  which,  like  ordinary 
of  lime,  loses  nearly  the  whole  of  its  chlorine  on  i 
with  carbon  dioxide. — C.  A.  M. 

Copper    S'llphate    and    Sodium    Sulphate ;    Solubil 

Mixtures  of .     Massol  and  Maldes.    Comptes   n 

1901,  133,  [5],  287—289. 
The  authors  have  determined  the  solubility  of  no 
copper  sulphate   and   sodium    sulphate,  both  salts  be 
excess,  with  varying  proportions   of  each,  and  at   i 
temporal  ores. 

The  results  are  summarised  in  the  following  table: 


Temperatures. 


Mixture. 


0,  +  l.N'oiSO, 


10   I 


CuSO, 


\     SI,, 


150C. 


CuSO, 


Nu,90, 


30°  C. 


GO'C. 


CuSO,  >-u,SO,         CuSO 


1:1-7.-; 
19-70 
WIS) 


lJ-l'.' 
U8-60 
12-55 


Grins,  per  100  grins,  ol  \\  at,  1. 
40-69  15-88      1     '  2-2-03  16'Sa 

20-76      '         W80  21'" 1  -,,ll 

•20-70  15-W  »•«  22-70 


32  37 
3145 


HI 
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9  it  was  found  that  tlie  composition  of  the  solutious 
.1  at  In  '  .  ami  15  C.  was  the  same  whatever  the 
•mil'  of  the  salts  present  (hoth  being  in  excess),  a 
aich  liaJ  already  been  observed  t>\  Uudorff.  Hut  at 
r.ititrc-   of    30°   and  over — that    is,  at    tempera  are 

ntlv  high   lor  the  existence  of  the  anhydrous  modifi- 

odium    sulphate   (23° — 3'J     ; irding    to    the 

composition  of  the  solutions  varied  with  the 
proportions  of  the  salts  used,  the  salt  in  excess 
g  a  diminution  of  the  solubility  of  the  other  salt.  It 
resting  to  note  that  the  tc.tal  quantity  of  salts  in 
nit  whatever  the  mixture  employed,  and 
M  two  salts  do  not  displace  each  other  in  proportion 
r  molecular  weights  hut  simply  in  equal  weights. 

—J.  F.  B 
Yum  Ferro-  and  Ferri- Cyanides  ;  Action  of  Liyht 

Irjutous  Solutions  of .     J.' Matuschek.     Chem.- 

.  1301,  25,  [56],  001. 

exposed  to  light,  solutions  of  potassium  ferrro-  and 
.  aiiidcs  deposit  ferric  hydroxide,  the  former  giving 
grained  precipitate,  while  the  latter  yields  a  flocculent 
Under  the  same  conditions  a  solution  of  the 
snide  is  decomposed  more  readily  by  light  than  a 
a  of  the   ferro-salt    containing  the  same  proportion  of 

r.  ii.  p. 

irua  Ferrocyanide ;  Action  of  Sulphurous  Acid  upon 
■.    J.  Matuschek.     Chem.-Zeit.  1901,  25,  [57],  612. 

a  solution  of  potassium  ferrocyanide  is  heated  with 
I  us  arid,  a  white  precipitate  i<  formed  at  first, 
then  turns  green.     Hydrocyanic  acid  is  evolved.     On 

more  sulphurous  acid  and  exposing  the  whole  to 
it,  both  liquid  and  precipitate  turn  blue.  ( In  passing 
r  dioxide  and  oxygen  through  a  hot  solution  of 
mi  ferrocyanide,  a  green  (not  blue)  precipitate  is 
I.  The  blue  precipitate  was  found  to  be  Prussian 
thus  only  formed  in  direct  sunlight,  when 
is.  Sulphurous  acid  acts  on  potassium  ferri- 
t  on  heating  or  under  the  influence  of  direct  sunlight 
i  ■  Z.'it.  1901,  587),  but  heat  cannot  effect  the  reaction 
■  ferrocyanide.  Now  solutions  of  potassium  ferro- 
i  separate  ferric  hydroxide  on  exposure  to  sunlight 

-Zcit.  1901,  565),  thus  it  may  be  assumed  that  the 
an  blue  is  produced,  under  the  action  of  the  oxygen 
air,  from  the  salts  obtained  from  this  ferric  hydroxide 

•  acids  (sulphurous,  formic)  present.  The  following 
in,  which  represents  quantitatively  the  production  of 
ui  blue,  thus  gives  only  the  final  condition  of  a  sent s 
tions — 

[«CN.Fe(CN)2]  +  list),  +  12ILO  +  G2  = 
Fe,i  [Fe(CN)6]3  +  14K.,S().,  +  24HCN. 

—A.  C.  W. 
rustiate  of  Potash ;  Action   of  Sulphur    Dioxide  on 
lyueous  Solution  of .     J.  Matuschek.     Chem.- 

•  1901,  25,  [55J,  587—588. 

mthor  finds  that,  in   the   absence  of  light,  sulphur 

has  no  action  on  aqueous  potassium  ferricyanide, 

it   when  the    mixture    of  these   two   substances   is 

,ht  or  when  sulphur  dioxide  is  passed  into  a 

solution    of  the    salt,   a   reaction   takes    place   in 

hi  blue  is  precipitated  ;  the  oxygen  of  the  air 

10  part  in  the  ehange,  which  is  represented  by  the 
og  equation  :  — 

7KliFe..(CN),,  +  21SOa  +  24H.,0  = 
»Fe,(CN)la  +  21K2S03  +  48HCN  +  30. 

•  t  that  no  smell  of  hydrocyanic  acid  can  be  detected 

hydrolysis  of  this  acid  in  presence  of  dilute 
acids  with  formation  of  ammonium  formate. 

— T.  H.  P. 

te*j  Electro-chemical  Production  of .     W.  Pick. 

See  under  XI.  A.,  page  905. 

;  Effect  of  Glassware  Containers  on .     T.  ryrer 

and  C.  T.  Tyrer. 
See  under  VIII.,  page  f99. 


Ilijdrobromic  Acid;  Preparation  of .    K.  M.  Marshall. 

See  under  XX., page  920. 

<  'hilt     Saltpetre :    Occurrence    of    Free     Iodine    in    . 

P.  W.  Dafert  and  A.  Ilalla. 
See  under  XV.,  page  91  I. 

PATENTS. 

Urine;   Process  for  the  Purification  of  .      (1.  X.  Vis, 

v  imei/.cih.ille,  near  Basle,  Switzerland.  Eng.  Pat. 
20,271,  Nov.  in,  1900. 
Sodidm  sulphate  is  added  to  brine,  in  excess  of  the  pro- 
portion  needed  to  react  with  the  calcium  salts  present,  and 
alter  salting  out  the  greater  part  of  the  calcium  sulphate, 
the  brine  is  agitated  for  some  time  with  quicklime,  added 
in    such    proportion    ''that    the    brine   treated   acquires    a 

degree  of  free  alkalinity  corresponding  to,  or  exc ling  the 

proportion  of  gypsum  remaining  in  solution,"  and  carbon 
dioxide  is  then  passed  in,  in  sufficient  quantity  to  form 
carbonates,  but  not  bicarbonate*,  with  the  calcium  nid  free 
alkali  present.  The  precipitated  calcium  carbonate  is 
separated,  and  after  salt  has  been  obtained  by  concentra- 
tion, the  mother  liquor,  rich  in  sodium  sulphate,  is  used  in 
the  next  operation.  Reference  is  made  to  Eng.  Pat,  7107, 
1899  (this  Journal,  1900,  146).  -E.  S. 

i  'hlorine  ,•  Manufacture  of .  G.  ,J.  Atkins,  Tottenham, 

Middlesex.  Eng.  Pat.  13,815,  Aug.  1,  1900. 
SODIDM  or  potassium  chlorate  and  chloride,  mixed,  or  in 
solution  together,  are  treated  with  "  an  aqueous  solution  of 
sulphuric  acid"  to  produce  chlorine.  The  solution  con- 
raining  chlorine  thus  obtained,  may  be  used  in  leaching 
ores,  or  for  bleaching,  disinfecting,  or  the  like.  The  process 
may  be  varied  by  mixing  sodium  chlorate  with  potassium 
chloride,  or  potassium  chlorate  with  sodium  chloride, 
instead  of  having  only  one  base  present.  The  chlorine 
may,  if  desired,  be  separated  from  the  solution  for  absorp- 
tion by  water  or  otherwise. — E.  S. 

Caustic  Sod, i  ;  Manufacture  of .     A.  Brand,  Dover. 

Eng.  Pat.  19,322,  Oct.  -_'9.  1900. 
Kl.vck  ash  is  made  ia  the  usual  way  from  a  mixture  of 
sodium  sulphate,  calcium  carbonate,  and  carbon,  and  to  the 
furnaced  mass  "  a  further  quantity  of  carbonate  of  lime  and, 
if  necessary,  some  carbon  "  is  added,  and  after  increased 
heating,  the  pasty  mass  is  drawn  from  the  furnace,  and  is 
lixiviated,  to  obtain  a  "strong  caustic  liquor."  The  weak 
washings  are  used  to  lixiviate  the  next  charge. — E.  S. 

Packing  Material ;  for  Gay  Lussac,  Glover,  and  the  like 
Towers,  J.  M.  Gibson,  Buckley.  Eng.  Pat.  23,053, 
I  lee.  17,  1900. 
To  increase  the  efficiency  of  absorption  towers,  the  surfaces 
of  the  packing  material  are  formed  with  horizontal  grooves 
or  recesses  ;  drawings  of  packing  rings  with  external  grooves 
of  varying  form  are  given  in  the  specification. — J.  \V.  II. 

Copper  Sulphate  and  other  Metallic  Sulphates ;  Process 

for  Making H.  J.  II.  Palas  and  F.  A.  J.  Cotta. 

'Eng.  Pat.  17,48.),  Oct.  2,  1900. 

See  under  XI.  A.,  page  906. 

VIII.-GLASS,  POTTERY.  ENAMELS. 

Lead  Compounds  in  Pottery;  Report  to  If  is  Majesty's 
Principal  Secretary  of  State  for  the  Home  Department 
on    the    Work    of  the    Government  Laboratory    on    the 

Question  of  the  Employment  of .     T.  E.  Thorpe. 

Tut;  author  has  carried  out  inquiries  and  experiments  with 
regard  to  the  employment  of  lead  compounds  in  the  manu- 
facture of  pottery.  The  report  is  divided  into  three  parts. 
The  first,  which  forms  the  main  subject  of  the  report,  deals 
with  the  proposed  special  Rules  I.  and  II.  The  intention  of 
Rule  I.  is  to  ensure  that  in  the  first  place  all  lead  used  in  the 
processes  indicated  shall  be  fritted,  since  even  the  more 
soluble  kinds  of  fritted  lead  have  some  small  advantages 
over  "  raw  "  lead.  Rule  II.  is  to  ensure  that  the  lead  shall 
he  fritted  so  as  to  produce  a  frit  which  is  practically  insolub'e 
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in  dilute  acids.     This  i-  done  by  properly  apportioning  the 

othi  r  materials 

i  pari  deals  with  the  composition  aod  solubility 
of   lead  frits.     The  third  ha-  regard   to  the   influence  of 

iing  on  the  solubility  of  lead  in  frits,  [n  1  Si>s>  (this 
194— 495)  the  Home  i  Mt'nv  proposed  that  the 
of  raw  lead  should  he  discontinued,  and  all  lead  iii 
future  fritted,  after  a  lapse  of  time  sufficient  to  enable 
manufacturers  to  accommodate  themselves  to  the  change. 
The  proposed  tides  provide  that  fritting  should  be  made 
pulsory,  and  that  the  frits  should  conform  to  a 
maximum  standard  of  solubility.  The  principle  of  Kule  I. 
i-  aeeepted  bj  the  manufacturers,  who  propose,  however,  the 
addition  of  the  words  "  with  some  siliceous  substance  "  after 
fritted.  Dr.  Thorpe  contends  that  this  addition  is  not  suffi- 
ciently precise, and  would  allow  of  raw  lead  beiug  fusel  with 
a  minimum  or  even  a  merely  nominal  quantity  of  silica. 
Manufacturers  object  in  tola  to  Huh-  11.  Dr.  Thorpe  gives 
a  list  of  continental  works  with  the  kind  of  ware  made, 
and  the  kind  of  lead  used,  showing  that  in  works  where 
fritted  lead  is  employed,  pluaibism  had  largely  or  entirely 
disappeared. 

For  the  solubility  determinations,  the  solvents  -elected  in 
the  earlier  stages  of  the  experiments  were  solutions  of 
hydrochloric,  acetic,  and  lactic  acids,  of  various  strengths 
raising  up  to  1  per  cent.  Afterwards  only  a  0-25  per 
cent,  solution  of  hydrochloric  acid  was  employed.  The 
method  eventually  found  most  practicable  for  the  purpose 
in  view  was  to  shake  the  finely  powdered  silicate  for  an  hour 
with  a  thousand  times  its  weight  of  the  solvent  at  the 
ordinary  temperature,  using  for  this  purpose  an  agitator 
worked  by  a  small  hot-air  motor.  The  sediment  was  then 
allowed  to  settle  for  an  hour,  the  liquid  filtered,  and  the» 
amount  of  lead  in  the  filtrate  determined.  In  most  cases 
the  lead  was  separated  as  sulphide  and  weighed  as  sulphate. 

The  conditions  which  led  to  the  particular  method  of 
estimating  solubility  are  the  following  :  — 

Time. — One  hour's  shaking  at  the  ordinary  temperature 
followed  by  an  hoar's  settling  was  found  long  enough  to 
dissolve  the  whole  of  the  lead  from  easily  soluble  frits. 
From  sparingly  soluble  frits  it  dissolved  nearly,  though  not 
quite,  as  much  lead  as  two  hours'  shaking.  It  thus  served 
to  discriminate  between  the  two  classes  of  frits  and  the 
length  of  time  met  the  requirements  of  a  practical  working 
method. 

'!'<  mperature. — The  ordinary  temperature  was  chosen  as 
being  a  more  practical  one  for  laboratory  purposes  than  that 
of  blood  heat,  and  less  liable  to  variation  during  experiments. 
Less  lead  is  no  doubt  dissolved  from  slightly  soluble  frits 
than  would  be  dissolved  at  the  blood  temperature. 

Quantity  nf  Acid. —  The  quantity  "1,000  times  its  weight" 
>is  chosen  (1)  in  order  to  ensure  that  under  all  circum- 
stance- an  excess  of  acid  should  be  present ;  and  (2),  in 
order  that  the  excess  should  be  so  great  as  to  prevent  any 
considerable  weakening  of  the  acid  through  the  neutralising 
action  of  soluble  constituents  of  the  glaze. 

Strength  of  Acid. — The  strength  of  acid  adopted  for  the 
test  is  that  which  is  generally  taken  to  ba  the  average 
strength  of  the  hydrochloric  acid  in  the  gastric  juice,  this- 
a'ud  being  without  doubt  the  active  agent  in  dissolving 
lead  in  the  stomach. 

Specimens  of  the  frits  in  actual  use  in  the  factories  of 
Boch  l'rires  (ISelgium)  and  La  Societe  Ceramique  were 
obtained,  and  also  a  specimen  of  new  frit  at  the  time  being 
tried  at  the  Rorstrand  Works.  The  solubility  of  the  lead 
in  these  frit-  when  finely  ground  and  treated  with  dilute 
acid  as  laid  down  in  Rule  II.  was  determined  with  the 
following  results  : — 


Frits. 


Lead 
Us'"-        .lis- 

nr»'\i-t 


Solubility  calculated  for 
Glaze  containing— 


liocli  Freree,  Belgium..       2JS'4 

in  0 

:  md 41s] 


lvcd. 

10  °0 
PbO. 

IS"  ; 

PbO. 

20°/,, 

PbO. 

07 

VI 

2*1 

0-3 
0-6 
D'S 

0-5 

li-li 
u-7 

o-o 

1-0 

Thus   the   solubility  of  any  one  of  these  frits 
less  than  1  per  cent.      If   cither  the  first  ,,.  third  mi 
in  the  same  w  ay  tor  :\   glaze   containing   as   much  hi 
cent,   of  lead   oxide,  the   solubility    would  still   qoi 
1  percent.    The  second  frit  contains  too  little  lead  to 
i  cent,  of  lead  oxide.      Although  the  three  fril 
that  even   the  1  per  cent,  limit  is    practicable,  and 
standard    is   actually  leached  (though  not  eufor 
Continent,  it  was    thought    desirable    lo  allow   a  mart'li  r 
possible  accidental  deviations.    The  limit  of  1  i 
therefore,  doubled,  and  a  standard  of   2  per  . 
as   a   criterion   of  safety  whereby  glazes   might  he 
The   possibility  of  conforming   to   Kule   II.,   as  sho*i  , 
results  obtained  by  Knglish    manufacturer-  since  the 
of  the    Home    Office    proposals   in  Dec.  1899  arc  illi 
by  tables,  experimtnts,  and  extracts,  giving  :   (I.)   I 
tions  of   frits  and  glazes   of    low   solubility.     (2.)  Pwi   . 
shown  by  manufacturers   in   obtaining  soluble 


Statements   of    manufacturers.       (-1.)    The    more    f 
introduction  of  "  leadless  "  glaze-,      (a.)   The  pass 
diminishing  the    quantity  of   lead   actually  used.     A  I '» 
number  of  glazes  from  various  firms  have  been  ejr.au  il 
from  time  to  time,  and  a  marked  improvement  in  "  solubi 
is  observed.     Fvidence  is  given  that  it  is  possible  to  dim  h 
the  amount  of  lead   soluble   in  dilute  acid.     Fore, 
when  it  is  a  question   of  a  glaze  containing  22  pel 
lead  oxide   showing   4  per  cent,  of  ■■  soluble  lead,"  thai 
the  glaze  be  made  with  only   one-hah"  the  quantity 
-ame  frit,  so   as  to   contain   11  per  cent,  of  I.  id 
ntuount  of  "  soluble  lead  "  will  also  be  reduced  to  o 
i  c,   to    2   per   cent.     The  glaze,  which   did   not   01 
conform  to   the   2   per  cent,   standard,  i-  made  to  cl 
decreasing  the  (unnecessarily  large)  amount  of  lead 
average  quantity  of  lead  oxide  in    15  spec  i 
and  earthenware  glazes  was  found  to  be  about  18  \i 
the  highest  amount  beiug  a  little  over  22  pi  r  cent. 

( Injections    have  been  raised   that   the  frits  from    ■ 
Freres  factory  and  from  La  Societe  Ceramique  cod( 
much  silica  and  too  little  lead  for  Knglish  requirements,    i 
objection  has   been   completely  met  by  showing  that   I 
may  contain  much  less  silica  and  much   more   les 
these,  whilst  still   remaining  only  slightly  soluble 
as  much  lead,  and   less  than  four-fifths  as   much  sil 
amounts  frequently  met  with. 

A  number  of  tables  are  given  showing  the  result 
examination  of  various  silicates.    Crude  monosilicati 
was  found  to  yield   practically  the  whole  of  the  leed 
action  ofO'25  percent,  hydrochloric  acid.     Theeian 
of    complex    silicates    illustrated    an   important   pi 
namely,  that  the  quantity  of  lead  dissolved  has  no  nece  I) 
relation  to  the  quantity  of  lead  in   the  silicate,     lie 
parison  of   a  large  number  of   analyses  and   expi 
showed   that  the  insolubility  of  the  lead  depen 
any  one  oxide  or  group  of  oxides,  but  upon  the  mail 
of  a  certain  proportion  between  the  whole  of  the  ba- 
on  the  one  hand,  and  the  whole  of  the  acidic  oxiil- 
other.     Methods  of  calculating  these  ratios  with  tablt  r 
given.     The  conditions  upon  which  the  production  of  n 
insoluble  lead  silicates  suitable  as  frits  depend-,  arc  : 
The  preservation  of  the  proper  relation  between  th 
and    the    basic  constituents. — Second.    The    fusion 
materials  for  such  a  time  and  in  so  thorough  a  mannei   I 
allow  of  the  chemical  reactions  being  completed,     To 
may  be  added  in  certiin  cases,  the  treatment  ot 
with  acid  in  order  to  extract  small  quantities  ol 
loosely  combined   lead    compounds   from    the  hulk  t 
product.       Provided    that    the    foregoing    condition!  n 
satisfied,  then,  without  prejudice  to  the  insolubility 
Standard  solvent  of  the  had  in  the  silicate — 

(1.)  The  quantity  of   lead  oxide  in  the  silicate  maj,o 
any  value  up  to  50  per  cent,  or  even  big1 

(2.)   The   other   bases    (lime,  alumina,  and  alkali-  II 
vary  considerably,  replacing  one  another,  and  also  tli 
oxide,  within  very  wide  limits. 

(3.)  The  influence  of  basic  oxide,  irrespective  of  tl 
tie'  silica  with  which  it  may  be  associated,  still  rems 
be  ascertained,  but  it  may  be   [pointed   out  that   baric 
up  to   0   per  cent.,   the    highest  amount  met  v>nli    i 
specimens  examined,   may  he  present  without   appa 


b 
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raising  any  special  influence  in  promoting  the  solubility 
the  lead. 

I'll,'  objections  advanced  by  Messrs.   Jackson  and    i; 
lurnal,    1901,  4:i),   l tat   the  solubility  of  a 

i, nils  ii|i(in  tlio  lineness  to  which  it  is  ground  is  cxhai  s 
ill  with  in  detail.  In  general  terms  the  nnswi 
-: — First.  There  is  a  certain  modicum  of  truth  in 
DtioD.  But  it  is  an  aeademi;  and  not  a  practical 
Iter,  The  variation  of  solubility  with  lineness  is 
itively  Blight,  and  considering  the  limits  of  grinding 
in  practice,  is  of  no  real  significance  : — Second. 
r  or  not  the  solubility  of  ti  gla  :  increases  with 
I  is  immaterial,  provided  that  ela/.is  are  obtainable 
when  ground  to  the  lineness  required  in  practice 
t  form  to  the  proposed  standard  of  insolubility.  It  is  of 
I  sonsequence  that  such  glazes  have  lower  so  abilities  when 
t  e  coarsely  ground,  and,  as  a  fact,  such  glazes  are 
lally  in  use  by  English  manufacturers. — C.  T.  T. 

rhss  Making;  Copper  Oxide  for .     (I.  liaufer. 

/.cits,  angew.  Chem.  1901,  14,  [HO],  753     751. 

I    KRitlM-    to    Drawe's   assumption    (this    Journal,    1901, 

i   the  frequent  failure  of  copper  oxide  to  produce 

•  .1  green  colour  in  glass  to  which  it  has  hen   added, 

ue  to  the  presence  of  cuprous  oxide   in   the  commercial 

sed,   the   author  points   out  that   lew,    if  anv,   of 

DDJercial    oxides     are     quite    tree     from    suboxide. 

I     failure    is   more    probably    due    to    the    present       o! 

compounds,  through  the   insufficient    addition    of 

01    tin. nigh    reducing   gases   having    had   access  to 

rgc  in   the  melting  furnace,  as  for  example,  through 

of  coal  tiring  where  open    melting   pets   are  use   I. 

.Me"  failure  of  copper  oxide  as  a  colouring  medium  is 

ti  n  the  result  of  a   change  in  the  construction  of  tin 

ot  in  the  method  of  firing,  or  to  the  disuse  of  uitre, 

10  au    alteration    iu    the    composition    of    the    oxide. 

ire  should    therefore   he    taken   to    guard    against 

L'ing  influences  in  the  furnace. — \V.  G.  II. 

-.   Opal-  and   Alabaster-   ,  with    Durable    White 

•  Inured  Flashing    (/lass  for    Lamp    Globes    and 
tneii  Articles.    Sprechsaal,  34,  [1],  3 — 4. 
C  /  Glass. — Sand,  100  parts  (kilos.);  potash,  45;  98  per 
«.  soda,  3;    bone  ash,   26;    calc   spar,  3;    nitre,   l-.'>; 
Bum,  1*5;  arsenic,  15;  manganese  oxide,  0- 15  parts. 
•nra!ilt     White    Glass  for     Same. — Sand,     100     part-  ; 
sh,  40;   soda,   5;   calc.  spar,    15;  nitre,   l'5j  minium, 
arsenic,    0-5;    manganese   oxide,   0'10;    antimony 
r>  his,  0-075  parts. 
labasttr  Glass. — Sand,  100  parts;    potash,  56;   bone 
6;    natural   alum,    S;    nitre,   3  j    calcined   borax,    1; 
ese   oxide,    0-075;    antimony    regulus,    0-05:    tin 
125  parts. 
uralle    White    Glass  for    Same. — Sand,     100    parts  ; 
•li.   40;     calc   spar,    15;     minium,   2-5;    nitre,    1-5; 
m  ned  borax,  1 ;    arsenic,  0-5;    manganese   oxide,  0- OS; 
U  inriy  regulus,  0-06  part. 
doured  Adjuncts  for  the    White   Glasses. — Turquoise 
Black  copper  oxide,  1  part;  best  smalt,  0-005  part, 
or  Blue:  black  copper  oxide,  0  •  8  part ;  best  small, 
icV   nickel  oxide,  0-025  part.      Violet  Blue :   Black 
oxide,  0-8  part;    best    smalt,    0-4;   green    nickel 
1-035    part.       1'igeon  Blue:     Black    copper    oxide, 
I  ;  black  nickel  oxide,  0-3  part.      Florentine  Blue  : 
kcl  oxide,  0-3  part ;   best  smalt,  0-3  ;  black  copper 
t  part.      Venetian  Blue  :  Black  nickel  oxide,    0-4 
;  best  smalt,  0-4;  green  nickel  oxide,  0-2  part, 
taking  50  per  cent,  more,  these  blues  may  be   used 
h  I  for  colouring  the  opal  and  alabaster  glass.  " 

Green:  Chromic  acid,  1-5  parts.  Leaf  Green  : 
a  copper  carbonate,  0-8  part;  chromic  acid,  0-5  part, 
■recti:  Barium  chromate,  0-8  part;  yellow  irou  oxide, 
part.  May  Green  :  Black  copper  oxide,  20  parts ; 
itn  chromate,  0-6;  red  iron  oxide,  0 ■  4  part.  Greeu  : 
p  copper  carbonate,  2  parts ;  barium  chromate,  1  ; 
iron  oxide,  05  part.  Florentine  Green:  Cupric 
ate,  2-4  parts;  green  copper  carbonate,  1-2  parts, 
tia:;  Green  ;  Best  copper  acetate,  4  parts.  Antique 
B:  Manganese  oxide,  3-3  parts;  red  iron  oxide,  2-2; 


barium    chromate,    0'5    part.      Oriental    Green:     Ferric 

'" ate,  3  3   parts;  cupric  borate,  2-2  pans.      Japanese 

Green:   Ferro-ferric   oxide,  2   parts;    cupro-cupric    oxide, 

1  )'■"<■  Chinese  Green :  Cupro-cupric  oxide, 8  parts ;  ferrio 
oxide,  I  part. 

Topaz  Yellow:    Sulphur,  l  ■  ;>  parts;  antimony  sulphide, 
2-5  puns.     Quince  Yellow i    Cadmium  sulphide,  :i  parts; 
zinc  sulphate,   1  part.      Fruit  Yellow:    Titanic   nitrate,  3 
parts;   lead   nitrate,   l    part.     Annatto  Yellow:  Uranium 
oxide,    l    part;  antimony  glass,  l  part.     Antique  Yellow: 

Manganese  peroxide,  3-5  parts;  ferric  oxide,  2  ;  antin | 

oxide, o-5  part.    Japanese  Yellow:  Potassium  antimoniate, 

2  parts;  ferric  oxide,  15  part.  Chinese  Yellow  i  Antimonic 
acid.  3  parts  ;  Ferric  hydrate,  1  ■  5  parts,  Oriental  Yellow: 
Sulphur,  1*5  parts;  antimony  sulphide,  2;  antimony. glass, 
1  part.  Florentine  Yellow;  Titanium  oxide.  2  parts:  anti- 
monic acid,  1  part.  Venetian  Yellow:  Cadmium  oxide, 
2-5  parts;  uranium  oxide,  0*5  patt.-   C.  S, 

Thermometer  Glass  at  Higher  Temperatures. 

\V.  Meridian.  J.  Franklin  Inst.  1901,152,  [I  |,  63— 72. 
Tub  range  of  mercurial  thermometers  at  the  upper  limit 
is  sonieiiincs  increased  by  filling  the  tube,  above  the 
mercury,  with  nitrogen,  and  so,  by  increasing   the  pn  ssure, 

raising  the  boiling  point  of  the  mercury.     A  therm eter 

used  for  some  time  in  the  metal  pot  of  n  linotype  machini 
showed  an  alteration  of  17°  in  the  reading,  and  this  led  to 
the  present  investigation.  The  gradual  alteration  of  the 
zero  of  glass  thermometers  is  well  known,  and  is  due  to 
the  slow  dissipation  of  tensious  iu  the  glass,  imperfectly 
i.  moved  during  the  first  annealing.  Wiebe  has  found  that 
Jena  normal  thermometer  glass  showed  a  rise- of  0-04°  in 
the  zero-point  during  285  days,  anil  that  Thuringen  glass 
showed  six  times  and  English  glass  four  times  as  much 
when  at  the  normal  temperature,  whilst  at  360  ('.  the  Jena 
glass _  zero  rose  2-21°,  and  that  of  the  Thuringen  glass 
7-3°  in  19  hours.  He  also  found  that  of  ordinary  thermo- 
meter glass  and  "  fine  annealed  "  glass,  the  latter  was  by 
far  the  more  constant.  Baryta-Borosilieate  122  III.  glass 
appeared,  from  his  experiments,  to  be  the  best  for  thermo- 
inc  tors.  The  author's  observations  on  the  gradual  change 
of  zero,  when  plotted  on  a  curve,  show  that  the  alteration 
is  at  first  rapid,  and  that,  as  the  tensions  are  removed,  the 
rate  of  alteration  gradually  decreases  until  the  zero  at 
lot  remains  practically  constant.  The  period  at  which 
this  point  is  reached,  varies  inversely  with  the  temperature. 
E:  periments  have  shown  that  a  good  thermometer  glass 
may  be  heated  to  about  600°  C.  hefore  it  begins  to  become 
plastic.  Schott  has  stated  that  thermometer  glass  should 
be  made  with  sodium  salts,  aud  should  contain  no  potassium, 
as  the  samples  containing  the  latter  metal,  show  a  greater 
alteration  of  zero. 

The  author  makes  the  following  recommendations:  The 
glass  for  thermometers  should  be  well  selected  ;  the  empty 
bulb  aud  tube  should  be  carefully  annealed  by  cooling  very 
slowly  :  after  being  filled  aud  sealed,  the  thermometer  should 
be  kept  at  a  temperature  as  high  as  may  be  convenient  for 
a  time  depending  on  this  temperature.  For  ordinary 
thermometers  (to  be  used  up  to  loo  ('.  only;  the  ordinary 
method  of  seasoning  (keeping  them  for  six  months  at 
normal  temperatures)  may  suffice,  although  the  operation 
would  be  shorter  at  a  higher  temperature.  High-tempera- 
ture thermometers  should  be  kept  in  an  air-bath  (or 
otherwise)  at  450D  C.  for  three  or  four  days,  after  which 
they  may  be  calibrated  with  the  expectation  that  they  will 
be  subject  to  but  slight  alteration  of  the  zero  subsequently, 

— W.  (i.  M. 

Acids ;  Effect  of  Glassware  Contain,  rs  mi  .     T.  Tyrer 

and  C.  T.  Tyrer.  Brit.  Pharm.  Conference,  Dublin. 
Chem.  and  Druggist,  1901,  59,  [1123],  234. 
I.\  order  to  examine  the  action  of  acids  upon  glass,  samples 
of  pure  sulphuric  acid  (sp.  gr.  1-843),  pure  hydrochloric 
acid  (sp.  gr.  1-16),  pure  nitric  acid  (sp.  gr.  1-42),  and 
pure  hydrobromic  acid  (sp.  gr.  1  -077)  were  placed  in  green, 
white,  amber,  and  biue  glass  Winchester  quart  bottles,  and 
exposed  for  seven  months  to  diffused  light.  None  of  the 
acids  showed  appreciable  or  increased  residue,  or  traces  of 
iron,  lead,  or  manganese,  nor  were  any  of  them  coloured. 
The  hydrochloric  acid  showed  a  faint  trace — approximately 
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1   iu  8  arsenic,  but  the  others  were  quite  free 

from  this  impurity.  The-  author:-  observed  incidentally  that 
the  presence  of  hydrochloric  acid  considerably  enhances  the 
delicacy  of  the  Marah-Berselins  test  for  arsenic.  —A.  S. 

.'.(.;i  Sitmi  and  the   Composition   of  Porcilain  Body. 

E.  Under.    Sprechsnal,  34, '[2].  ;;6- 

Tut  ordinan  porcelain  sands,  ace  trding  to  geological  and 
geographical  position,  contain  from  "0— II  per  cent,  of 
potash  (any  soda  also  reckoned  as  potash  1."  9  —6  per  o  Dt. 
of  alumina,  and  7S  9U  per  cent,  of  silica,  and  also  traces 
of  iron.  Since  the  low  proportion  of  alkali  necessitates  the 
employment  of  high  kiln  temperatures,  an  addition  of  lime 
-  metimee  given,  to  increase  the  fusibility  of  the  mass, 
h.it  such  additions  should  be  made  with  care,  otherwise  the 
ware  is  liabl.  t.'  deformation  when  exposed  to  strong  lire. 

Where  the  sand  i-  interspersed  with  veins  of  iron  or 
ferruginous  or  manganiferous  day,  these  impurities  may 
generally  be  removed,  those  of  the  first-named  class  bj 
tiftinij.  and  the  others  by  washing.  The  author  is  of 
opinion  that  the  calcination  of  sand  for  porcelain  is  not  a 
rational  procedure, and  that  sand  requiring  this  treatment 
is  better  replaced  b\  quartz  and  felspar. 

As  an  instance  of  the  effect  of  the  tiri:  g  temperature  on  the 
properties  of  the  product,  it  is  stated  that  the  following 
porcelain  body,  consisting  of  porcelain  sand,  "j6  per  cent. ; 
Halle  kaolin,  42  per  cent.  ;  lime,  2  per  cent.,  which  is  largely- 
used  in  Thuringia,  furnishes,  when  fired  at  a  temperature 
below  sintering  heat,  a  ware  noted  for  its  capacity  to  stand 
fluctuations  of  temperature,  irhich  property  it,  however, 
loses  if  the  ware  be  brought  to  Entering  point  in  the  kiln. 

The  following  recipe  gives  a  very  fine  ware  that  will 
stand  the  heat  of  the  kilu  :  Zettlitz  kaolin,  30  per  cent.; 
English  kaolin,  i2U  per  cent.;  levigated  porcelain  Band, 
4(i  per  cent.;  Scandinavian  felspar,  10  per  cent.  It  is 
not  expensive,  especially  when  the  sand  can  be  obtained 
locally.— C.  s. 

Copper  O.ride  [for   Glass  Making],  Commercial ;  Deter- 
mination <>/  Cuprous  Oxide  in .     D.  Miklosich. 

See  under  XXIII.,  page  934. 

PATENT. 

Glass.   Porcelain,   or   like   Material;   Process  for  Uniting 

Pieces  of ,  for  Mosaic  Work  and  the  like.     L.  Stein 

and  Vf.  Ktorr,  both  of  Berlin.  Eng.  Pat.  52,017,  dune  12, 
1901. 
Tin.  process  consists  in  heating  the  glass  or  other  material, 
after  applying  to  the  joining  edges  a  fusible  and  electrically 
conductive  cement,  and  then  depositing  a  -trip  of  metal  by 
electrolysis  upon  the  conducting  cement.  The  cement  may 
be  a  mixture  of  flux.  10  parts  :  chalk,  10  parts;  any 
suitable  metal  oxide,  30  parts ;  precious  metal  in  powder, 
10  part- ;  and  soluble  glass.  In  parts. — E.  s. 


IX— BUILDING  MATERIALS,  CLAYS, 
MORTARS,  AND  CEMENTS. 

Rcfractom  Clay;  Softening   Point  of  .     E.  Cramer. 

Thoniud".  Zeit.   1901,25,706.       Chem.-Zcit.   Hep.    1901, 
25,  [58],  215. 

For  practical  purposes  it  is  almost  as  necessary  to  determine 
the  temperature  at  which  refractory  clay  softens  as  that  at 
which  it  melts.  This  the  author  has  done  with  some  25 
samples  of  different  materials  by  pressing  them  into  cylin- 
heating  them  several  times  in  a  porcelain  oven  at  a 
temperature  of  Seger  cone  No.  lfi  while  they  were  sup- 
ported at  the  ends  only,  and  measuring  the  distortion  after 
each  heat.  The  investigation  is  not  \  el  finished,  but  iu  the 
meantime  it  is  clear  that  clays  become  more  refractory  the 
oftener  they  are  fired  ;  Salzinund  clay  is  the  Bolitary  i 
tion  to  this  rule,  and  it  resists  three  heatings  befcre 
beginning  to  soften.  An  addition  of  sand  may  increase  the 
heat-resisting  power.  The  effect  of  adding  fireclay  is  not 
always  advantageous ;  it  depends  on  the  kind  of  fireclay, 
that  prepared  from  shales  being  uBeful. — F.  H.  L. 


Quart:    and    Quartzite  on    Heating;    Behaviour  of 

E.  Cramer.     Thoniud.  Zeit.   19i'lj  25,  864.     Chein.-Zei 
Hep.  1901,  35,215. 

The  author  has  examined   a   large   number  of  samples  . 
quartz,  quartzite,  sandstone,  .\c. — substances  which  are  u>< 
in  the  manufacture  of  Dinas  bricks — to  study  their  b 
on    repeated    heating:    and     he    has   found    that    identic, 
materials  show   extraordinary    differences   in   thcil 
of  specific   gravity,   app.ircnt   density,   bulk,   porosil 
linear  expansion.     After  eight    heatings   at  a  tern 
registered  b;    -  es    Nos.  Ui — 17,  the  specific  gnivii 

of     quartz    varied    between    2*45   and    1'  Ci6,    wher 
weight  per  unit  of   volume  varied  more,  the   relationship i 
the  latter  eon-taut  to  the    specific  gravity  depending  on  tl 
greater  or   smaller  degree  of  porosity.     On  a  first  heatio 
the  increase  in  bulk  was  extremely  irregular;  one  -pecim. 
melting    at    cone    No.    ''<'>,     increased   only   3'1    percent 
another,    melting    at    No.    .'!o,  increased  9'5  per   cent. 
would  seem  that  the  purest  materials  have  a  tendency 
swell  only  a  little  at  lir>t.  and    afterwards  to  gain  in  vclun 
continuously.     For  practical  purposes   this  is  clearly  ohj.' 
tionable.     It  was  also  observed  that   many  quartzite! 
to  lose  specific  gravity.     The  increase  iu  volume  d 
depend  simply  on  an  enlargement  of  the  pores  of  the  stom 
it  depends  also  on  an  increase  in  the  bulk  of  the  substnu 
itself,and  in  all  probability  is  due  toa  change  from  the 
line  to  the  amorphous  state.     The  author  has  ascertained  t 
lowest  point  to  which  the  specific  gravity  of  quarts 
when  it  is   converted  iuto  amorphous   silica.      Pure  molt 
quartz  gave  values  of  2*054  aud  2*  167  ,  molten  llohi 
saud,  1  ■'.127  and  1  -912.   The  difference  can  easily  beexplain 
by  the  presence  of  air  bubbles  in  the  molten  sand,  and 
the  existence  of   portions  of  incompletely  nulled   quartz 
the  interior  of  the  mass. — F.  H.  L. 

PATENTS. 

Wood;  Apparatus  for    Impregnating    and   ' 

with     Preservatives    or    other    Fluids.     G.    F.    i 
I5oulogne-sur-Seiue,  France.     Erg.  Pat.  10,448,  M:i\ 
1901. 

The  invention  has  special  reference  to  Emr.  Pat.  5193  of  1! 
(this  Journal,  1900,  248),  and  relates  to  impro* 
construction  of  the  bell-shaped  cutters  there 
iu  the  distribution  of  the  impregnating  liquid. — J.  W.  11. 

Dyeing  or  Preserving  Timber.     J.  Pfister,  Vienna.     1 
Pat.  11,045,  May  29,  1901. 

In  the  processes  usually  employed  for  dyeing  or  pn 
timber,  it  is  subjected  to  the  action  of  the  necessary  li'| 
in  a  pressure  cylinder.     The  liquid  enters  at  both  .  ■ 
a  portion  iu  the  centre  of  the  log  often  remains  iin 
an  accumulation  of  sap  and  possibly  air  taking  place  in  I 
portion.      According    to    this  invention,    a   cap    of   rubl  . 
canvas,  or  other  waterproof  material  is  applied  to  on 
the    timber   before   immersion   in    the    liquid.     If  no»' 
liquid  in  the  closed  cylinder  i-  submitted  to  pressure,  it    i 
enter  the  unprotected  end  of  the  timber,  and  will  pi 
a  ceriain  length  with  decreasing  intensity.     The  ca| 
removed  and  put  on  the  other  end  of  the  timber,  and 
liquid  again  submitted   to   pressure.     It   is  claimed  ths 
this   way   the   timber  is   finally    thoroughly  and  n 
dyed  or  preserved  thr.  ughout  it-  entire  length.— It.  H.  ' 

Bricks  and    Blocks;   Preparation  of for  th 

of  Metallurgical   Furnaces.     li.  Talbot,   Egham.     1 
Pat.  14,503,  Aug.  14,  190O. 

To  render  t'uem  more  durable,  the  brick*,  after  being  1"  i- 
are   impregnated   with   a    hot    liquid   hydrocarbon 
becomes  solid  on  cooling  ;  coal  tar,  to  which  has  b. 
a    little    resin,    is    mentioned    as    a    suitable    irapn 
material.— J.  W.  II. 

Bricks  or    Building   Blocks;    Manufacture   of   I 

other  ,   and    Cement  or   Mortar   therefor.     M 

Pilkington,   Prescot,  and   W.   It.  Ormandy,  St.  II. 
Eng.  Pat.  17,120,  Sept.  26,  19U0. 

A  solution  of  an  alkaline  silicate  is  used  as  a 
agent  in  the  case  of  those  materials,  such  as  ret 
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i  glassworks,  which  would  become  too  fusible  b\  tin 
..„,  ,,i  day.  The  inventors  find  that  the  state  nl 
.ion  of  the  material  has  a  marked  influence  an  the 
It. -J.  W.  II. 

X.-METALLURaY. 

Ores  {Fine    Grained)  for    the    Blast-Furnari 

emtns- Marti n    Steel    Process;     Briquetling   of    . 

loin,  (lesterr.  Zeit.  fur  lierg-  u.  Hiittenw.  48,  652; 
rough  Zeits.  angew.  Chem.  1901,  14,  [30],  7">4  -7.'.:, 

briquetling   is   either  to   render   fine-gi 

iblc  for  the  blast  furnace  (but   briquettes  are  not 

table  for   the    purpose),  or    to   enable  the  ore  to  be 

tituted  for  scrap   in  the   open-hearth  process.     To  this 

,     mixed,  before   consolidation,  with   lime  and 

carbon   insufficient  in  quantity  to   reduce  the  whole  of 

oxide   present.     In   the   open-hearth   furnace,   the 

act   favourably,   owing   to   the   reduction   of  the 

irtiou  of  carbon  in  the  charge  by  the  addition 

duced   spongy  iron,  and   also  by  the  oxidation  of  a 

pi  on  of  the  remaining   carbon  by  means  of  the  excess 

Dtained  in  them. —  W.  (1.  M. 

{Cast);  Influence  of  Silicon  on  the  Mechanical  Pro- 

.     A.  Wahlberg  and  E.   Heyn.     Stahl   u. 

sen,  21,  ISO;  through  Zeits.  angew.  Chem.  1901,  14, 
»],  755. 

much  uncertainty  as   to   the  exact   influence 
u  upon  the  mechanical   properties  of  iron  and  steel, 
riinenls    arc  described  with   samples    of  steel    in  which 
ige  of  carbon  is   kept   fixed,  while  that  of  silicon 
s.       It  appears    that,   in    many    eases,    irregularities 
bed  to  the  immediate  influence  of  silicon  are  really  due 
her  causes,  as,  e.g.,  to  the    conditions  which   have  led 
•■   introduction    of  an   unusually  large   proportion   of 
u  iuto  the  metal  (such  as  an  extra   hot  acid- Bessemer 
),  to  the  way  in  which  the   steel   has  been  treated  in 
furnace,  or  to  the  presence  of  occluded  gases   in  the 
The  immediate  influence  of  silicon  appears  to  he  in 
of  raising  the  breaking  strength,  but  decreasing 
:oughness  of  the   metal.     This  influence    first    makes 
the  steels  richer  in  carbon  at   about  0"6  per 
Si ;  but  beyond  this  an   increase  in  the  percentage  of 
a  is  not  accompanied  by  a  proportionate  increase  in 
ffectsof  the  addition.— W.  G.  M. 


andiron;   Carbon  Determination  in  .     Schmitz. 

See  under  XXIII.,  paye  934. 

for   Cyaniding ;  Advantages  of  Rousting .     E. 

lit/.kv.     Trans.   Australasian  Inst.  Mining   Eug.  1901, 
101. 

ted  previous  to  cyaniding,  the  consuiup- 
if  cyanide  is  less,  the  solution  percolates  more  readily, 
—  caustic  soda  is  required  for  neutralisation. 
order  to  ascertain  whether  the  ore  is  properly  roasted, 
-250  grms.  are  dissolved,  the  solution  filtered,  and 
de  of  potassium  of  the  same  strength  as  used  in  the 
Dent  on  the  large  scale,  added.  If  no  cloudiness  is 
iced,  the  ore  is  well  roasted ;  if  tbe  solution  is  coloured 
i,  the  consumption  of  cyanide  will  be  large  ;  and  if  the 
a  a  blue  or  bluish-green  precipitate,  the  ore  is 
ti  d.— A.  S. 

Dredging   in    New    Zealand.     W.    Wylie.      Trans. 
\ustra!asiun  Inst.  Mining  Eng.  1901,  7,  102  —112. 

nt  time,  in  the  middle  island  of  New  Zealand, 
are  about  240  dredges,  costing  from  5,000/.  to  14,000/. 
in  course  of  construction  or  ordered.  Dredges  are  at 
or  about  to  work  on  the  following  rivers  : — Molyueu.x, 
>.  Kawarau,  Manuarhekai,  Dart,  Shotover,  Limbs, 
a,  Matanra,  Waipori,  Nevis,  in  Otago  and  Southland  ; 
'<-■  Westland  and  Nelson  on  West  Coast,  ou  the 
u.IIokitika.Grey,  Ahura,  Buller,  Inanghua  and  i  Irwell 
There  are  also  a  great  number  of  gold-bearing  flats 
are  being  dredged.  The  author  states  that  wiih 
rn,  up-to-date  dredges,  designed  to  suit  the  ground,  the 
should  pay  well.— A.  S. 


Gold  ,•  Extraction  6J  .  /"/  Sodium  Hyposulphite  [2%io- 

siilp/iiitc].      v..  .lanit/]. v.      Trans.     Lustralasiau     In^t. 

Mining  Eng.  1901,  7,  99— Ml. 

Tim  author  recommends  a  solution  of  sodium  thiosulphatc 
to  which  has  been  uddi  d  perchloride  ox  bromide  of  iron  and 
an  acetate,  as  a  suitable  medium  for  the  extraction  of  gold 
ind  silver.     Such  a  solution   is  stated  to  have  a  greater 

-nt    power   than   oi    potassii syanide,    is    not 

poisonous,  and  can  be  prepared  in  large  quantities  at  a  ■■<  rj 
low  price.  A  solution  of  1  or  '-!  pet  cent,  of  sodium  hypo 
sulphite,  :,  per  Cent,  of  iron  perchloride,  and  1  or  2  per 
cent,  of  acetate  of  soda  or  lime,  diluted  to  10  times  its 
volume,  will  dissolve,  in  6-  12  hoars,  15  or  20  times  as 
much  gold  as  a  1  or  2  per  cent,  solution  of  cyanide  in  the 
same  time.  Tbe  precipitation  of  the  dissolved  gold  can  be 
effected  by  zinc  shuv  ings  or  bj  electro!}  sis. —  A.  S. 

Tellurium  in  the  Ores  nf  the  lluuralti  Goldftelds,  Xur 
Zealand.  F.  li.  Allen.  Trans.  Australasian  Inst.  Min- 
ing Eng.  1901,  7,  94—98. 

The  author  has  examined  a  large  number  of  ores  as  to  the 
pit  since  of  tellurium,  the  rich  sulphide  ores  being  employ  ed. 
In  no  case  was  the  percentage  of  tellurium  large  enough 
to  indicate  in  what  combination  it  existed,  but  it  is  note- 
worthy that  copper  was  present,  in  greater  or  less  quantity, 
in  every  ore  in  which  tellurium  was  detected. 
The  ores  at  the  following  places  contained  tellurium  :  — 

1.  Coroinandel.  Quartz  containing  25  per  cent,  of  mis- 
piekel.  200  oz.  of  gold  and  90  oz.  of  silver  per  ton  ;  small 
amount  of  tellurium. 

2.  Tapu.  Quartz  containing  dense  irou  and  copper 
pyrites  2]  oz.  of  gold,  250  oz.  of  silver,  and  "\  oz.  of 
tellurium  per  ton. 

3.  Waiomo.  Small  sample  of  white  quartz,  from  the  Gem 
mine,  showing  sulphides  of  silver,  but  no  visible  gold  along 
a  dark  band.  15  oz.  of  gold,  600  oz.of  silver,  and  12  oz.  of 
tellurium  per  ton. 

I.  Waiomo.  Monowai  ore  containing  quartz,  sulphides 
of  iron,  copper,  lend,  and  zinc,  with  a  trace  of  antimony. 
4  oz.  of  gold  and  30  oz.  of  silver  per  ton;  tellurium, less 
than  1  per  cent,  of  the  bullion. 

5.  Broken  Hill,  Waiomo.  White  quartz  with  blue-black 
specks  containing  iron  and  copper  pyrites  and  sulphides  of 
silver.  2  oz.  of  gold,  40  oz.  of  silver,  and  4  oz.  of  tellurium 
per  ton.  Two  other  ores  contained  small  quantities  of 
tellurium. 

Figures  are  also  given  relating  to  ores  in  which  no 
tellurium  could  be  detected.  The  results  obtained  indicate 
that  tellurium  is  not  present  in  the  auriferous  quartz  in 
sufficient  quantity  to  exercise  a  prejudicial  effect  on  the 
extraction  of  gold. — A.  S. 

Silver  Plating  l>y  Reduction.     (.'.  Gottig.     Zeits.  angew. 
Chem.  1901, 14,  [27],  672— 1'.73. 

Owing  to  the  difficulties  in  the  way  of  plating  large 
metallic  objects  with  silver  by  electrolytic  methods,  various 
preparations  have  been  put  upon  the  market,  which  are 
reduced  when  rubbed  upon  tbe  surface  of  copper  alloys,  and 
leave  a  deposit  of  metallic  silver.  The  author  calls  atten- 
tion to  certain  disadvantages  in  the  preparations  hitherto 
patented  for  this  purpose.  In  the  first  place,  the  silver 
chloride  used  in  them  gradually  loses  its  efficacy,  owing 
to  the  reduction,  by  the  action  of  light,  of  its  solubility 
in  solutions  of  alkali  salts.  Moreover,  alkali  chlorides 
act  but  slowly  as  solvents  for  silver  chloride  in  certain 
cases  (unless  assisted  by  potassium  cyanide,  which  is 
objectionable  as  being  poisonous,  or  substances,  such  as 
ammonia,  which  attack  the  surface  of  the  metal),  and  the 
reduction  is  therefore  slow. 

It  has  been  found  by  the  author  that  the  reducing  action 
of  light  upon  the  silver  chloride  can  be  prevented  or 
lessened  by  the  addition  of  iron  chloride  or  copper  chloride. 
Any  subchloride  formed  is  then  reconverted  into  chloride, 
as  in  the  equation  Ag^CI*  +  Fe.:Cl6  =  4AgCl  +  2FeCl::. 
Tin  chloride,  in  concentrations  up  to  60  per  cent.,  has  no 
protective  influence. 

The  reduction  process  can  be  accelerated  by  substituting 
certain  chlorides  of  the  metals  of  the  alkaline  earths,  or  of 
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the   ma-riio-niiii   01  aluminium  groups,  for   the  alkali    Baits 

bith.  i  .     -,    effecl  a  more  speedy  Bolation  of  the 

silver  chloride,  and,  in  consequence,  a  more  rapid  deposition 
ot  silver.  These  salts  were  mentioned  in  an  old  English 
patei  !niB.  15,  1S4U),  but  the  author  has  found  no 

reference  to  their  superiority  over  alkali  salts,  lie  has 
embodied  the  improvements  mentioned  above  in  a  German 
patent  (No.  118,922),  which  is  also  protected  in  other 
countries.     I     A.  M. 

Platinum    Residues  ;   Method   of    Working   up    .     A. 

Berthold.    Zeits.  angew.  Cheni.  1901, 14,  [35],  621—622. 

Tin  residues  arc  filtered,  and  the  filtrate  retained.  The 
residue  0  i  the  filter  is  treated  with  mjuii  regia  and  filtered, 
he  filtrate  is  evaporated,  and  the  cake-like  residue  obtained 
i-  treated  with  hot  water,  which  is  then  added  to  the  original 
filtrate.  To  this  are  added  zinc  dust  and  concentrated 
hydrochloric  acid.  No  preliminary  evaporation  is  made,  as 
it  would  induce  separation  of  potassium-platinum  chloride, 
and  the  reduction  would  in  that  case  have  to  take  place  in 
the  hot  instead  of  in  the  cold.  The  impurities  remain  ill 
solution,  and  as  soon  as  the  reduction  is  shown,  by  the 
solution  becoming  colourless,  to  be  complete,  and  the 
precipitate  has  settled  out,  the  supernatant  liquid  is  care- 
fully poured  off.  The  precipitate  is  boiled  well  in  concen- 
trated hydrochloric  acid,  and  is  then  washed  repeatedly  by 
decantation  with  hot  water  until  it  barely  shows  the  chlorine 
reaction  :  but,  as  potassium  chloride  cannot  be  completely 
pot  rid  of  by  decantation,  the  precipitate  is  brought  on  to  a 
i.  och  crucible,  previously  dried  at  100  and  weighed,  and 
washed.  If  filtration  takes  place  very  slowly,  the  crucible 
and  contents  are  ignited.  The  platinum  is  thus  rendered 
more  compact,  and  may  be  readily  washed.  As  soon  as  it 
i-  free  from  chlorine,  it  is  ignited  and  weighed.  The 
crucible  is  then  brought  into  aqua  rcijia,  aud  a  solution 
made  of  known  strength. 

The  advantages  of  the  foregoing  method  are  avoidance  of 

ous  evap  iratioo,  and  reduction  in  the  cold.      The  author 

is  of  opinion  the  reduction  of  platinum  salts  in  acid  solution 

bv  electricity  might  afford  a  satisfactory  means  of  separating 

platinum  from  residues. — J.  A.  I!. 

Cupper;    Production    of  ,    at   Ashio,    in    Japan.     E. 

Bihlsen.     Berg- u.  Huttenm.  Zeit.   19nl,60,  'Jul— 273; 
through  Chem.-Zeit   Hep.  25,  [23],  203. 

Of  the  Japanese  metal  industries  the  production  of  copper 
(27,560  tons  in  1S99)  is  the  most  important.  The  chief  cop- 
per mine  is  in  Ashio,  in  the  west  of  the  Shimotsuke  province, 
whilst  the  smelting  works  are  in  Honzuu.  Iron,  coke,  and 
coal  arc  brought  to  the  mines  from  Tokio.  The  mines, 
which  were  discovered  more  than  290  years  ago, have,  since 
1877,  been  in  private  hands. 

The  moun'ain  range  of  Ashio  is  composed  of  palajzoic 
strata  interspersed  with  granite.  A  nttwork  of  seams  of 
copper  has  been  formed  in  these,  of  which  about  30  are 
worked. 

The  ores  are  rich  hard  copper  ores  with  silicious  gangue, 
and  contain  33  per  cent,  of  copper  ore  and  from  0-ojto 
0-OG  per  e  at  of  silver.  In  1884  modern  machinery  was 
ere  ted,  and  the  manufacture  of  copper  sulphate  was 
discontinued  Two  classes  of  copper  ore  are  obtained,  one 
containing  11 — 12  per  cent.,  aud  the  other  l|  per  cent,  of 
c  inner.  The  former  is  enriched  up  to  20  per  cent,  and  the 
latter  to  12  per  cent. 

licforc  the  introduction  of  European  smelting  methods,  in 
1887,  a  circular  hole  lined  with  clay  and  stones  was  charged 
with  leather  bags  containing  3  parts  of  roasted  ore  and 
1  part  of  roasted  stone.  After  the  smelting,  the  slag  (con- 
taining 1  per  cent,  of  copper)  was  removed,  the  stones 
heaped  in  layi  rs,  and  the  "  black  copper"  collected.  Now 
the  roasting  is  done  in  reverberating  furnaces.  The  ore 
i  72  I  kiln-.;  is  then  fused  with  186  kilos,  of  slag,  90  kilos. 
of   Lin  ml    126  kilos,  of  coke.     The  slag  from  this 

pre  mlains   0'4    per  cent,  of  copper,  whilst   the 

copper  matt  coi  lins  from  50 — 58  pur  cent.  The  latter  is 
broken  up,  fused  in  cupel  furnaces,  and  air  blown  through 
it  in  a  Hessemer's  converter,  the  blast  being  continued  for 
.')")  minute-.  The  converter  holds  a  charge  of  1  \  tons,  and  the 
copper  produced  contains  99  [>er  cent,  of  copper  andO'l 


it  of  silver.  The  gases  escaping  from  the  convei 
and  from  the  roasting  furnace-  are  washed  with  lime-wi 
before  escaping  into  the  atmosphere.  -C.  A.  M. 

Bismuth  ;   Method    ot'   Extracting   ,    from   its    0 

Eulert.     Rev.  Prod.  Chirn.  4,  [11],  164. 

Tut.    finely  ground  bismuth    ore    is   placed   in  a    seric- 
wooden  vats,  arranged   in   steps,   and   each   holding 
ton  ;    and    a    current    of    extracting    liquor,    consisting 
sulphuric    acid,    water,     sodium     chloride,    aval    potas-i 
nitrate,    is    allowed    to    traverse   the   series.     The    chloi 
disengaged   by   the    liquor   liberates   the    bismuth,   and 
resulting  solution,  clarified   by   the  filtering  material  < 
tained   in  ihe  vats,  i-   finally  delivered   into  a  water  In 
where  the   bismuth  is    precipitated  as  oxychloride,  and  il' 
be  recovered  for  sale  in  this  condition,  or  converted  into 
metallic  form  by  smelting  with  lime  or  carbrin. — (J.  S, 

Aluminium  and  Molybdenum  :  Alloys  of .     I,.  Gui !, 

Comptes  Ki'-nd.  1901, 133,  [5],  291—  293, 

CuMiMiiNc.   hi-  investigations  on  the  alloys  of  allium; 
and   molybdenum   obtained    by    the    reduction  of   a 
acid  by   metallic  aluminium    (this  Journal,   1991,  814),  : 
author  remarks  that  some  of  the  products  have  a  crysta  t 
form  and  are    not    attacked    by    dilute   hydrochlori 
this   is  the  case    with    the  button  which  was  obtained  I  i 
the   mixture   intended   to  give  the  composition  AIM 
which    was    found    on    analysis    to    have    the   com| 
AlMo4.      All    the    buttons,    after    treatment    with 
hydrochloric  arid,  left  a  distinctly  crystalline  residue 
AlMo  was  obtained  from  a  mixture  prepared  to  giv< 
and  occurred  as   a   tine   crystalline    mass  of  thread- 
product  from    the    mixture    made    to  give   AlMo, 
residue  of  the  composition  ALVIo.     The  conipositioi 
products    varied   enormously  according   to   tin-   sizi 
grains  or  powder  of  aluminium  employed,  and  the  anil   - 
results  are  classified  according  to  three  grade-  of  alumini  . 
The  mixture   which  was  to  yield  AlMo ■„   using  allium  n 
p  iwder,   gave  a  button  consisting  entirely  of  sni; 
defined  crystals.     This  product  evolved  no  gas  on  tn 
with  dilute   hydrochloric  acid.     On  analysis  it  was  font  0 
be  extremely  rich   in   molybdenum,  and  had  a  com; 
corresponding  to   the  formula   AlMo*,,.     In  - 
ruents,  agglomerations  of  metallic  crystals  wen 
the  surface  of  the  mass  ;  these  were  compounds  ofab 
and    molybdenum,   always    richer   in   aluminium    > 
main  product  of  the  reaction.     At   least  six  definil 
have  now  been  isolated,  ri:.,  AI-Mo,  Al  Mm.  Al  Mm  A 
Al.Mo4,  aud  AlMo.0.— J.  F.  li. 

Residuals  Jrom   the    Use  of   White   Metal;    Utilit 

.     J.Richards.     J. 'Franklin    Inst.  1901,  151, 

44.-.— 455;  and  152,  [I],  59  —  63. 

Tin    Clippings  and   Galvanised   Iron    Scrap. — a 
worked    profitably   for    a    long  period,   and   only 
because  of  the  nuisance  caused  to  neighbours  by  acid  hi  - 
consisted  in  immersing   the   tinned  iron  clippie 
chloric  arid  until  free  from  tin,  then  in  water,  nexl 
with  a    little   lime,  then    again    in    water,  and    finally,  I 
moment   only,  in   copper    sulphate    solution.      i  hi 
vats  were  placed  in  circular  fashion,  and  were  all  -> 
a  central  crane,  the  clippings  being  packed  looa 
extent  of  200  lb.,  in  a  wooden  cage    which   cou 
from    the   i  ranc.     The   object    of  dipping    in    the 
sulphate  solution    was   to   give   a   thin 
which  protected  the  iron  from  rust,  until,  after  coi. 
under   a  drop-press,  il   could  be   reheated   and  for: 
bloom-.     The  acid   solution   was  used  until  much 
dissolved  in  it,  and  the   resulting  chloride  of   tin 
was  employed  for  the  immersion   of  galvanised  iroi 
whereby  the   zim     rcpla  ed    the  tin,   forming 
solution,  which   was  sold   for  disinfectant  and  tin 
purposes.     The  precipitated  tin  was  collected  and  n 
600  1b.  of   ingot  tin  being  recovered   from    10  to 
The  cleansed  iron  was   sold   for   10  dols.   per  !■■■■> 
zinc  chloride  for  20  dols.  per  barrel. 

Galvanisers'  Wastes. — The  sal  ammoniac  skimmil 
the  surface  of  the  zinc,  consisting  mainly  of  oxide  ol 
dissolved    in   am niuin  chloride   and  double  chlon   i 


pt.so. tooi.i      TUB  JOURNAL  OF  THE   SOCIETY   01  CHEMICAL    INDUSTRY. 


003 


ammonium,  were  Icac-bed  with  li<>t  water  and  steam, 

the  chlorides  were  dissolved,  and   could   be   used 

mi   "us  flux    after    evaporating    off   the   solvent.     Tin 

irated  solid  matter,  consisting  ol   zinc  oxide   with   din 

[8  of  metal,  was  tumbled  in  a  revolving  barrel.     The 

metal  wi  re  Urns  cleansed,  and  could  be  remeltcd  ou 

ton  of  molten  zinc,  and  the  oxide  of  zinc,  n  hich  bccann 

shed  to  powder,  could  be  sold  for  3D  dols.  per  ton  to  the 

i  maker.     The  average  yield  from   the  skimmings 

i,_Zn=20;   Ml  .('land  /n(''l._.  =  ISO;   ZtiO  =  3.')  ;  and 

.iii.I  dirt,  15   per  cent.     Many  old  waste   heaps 

ro  profitably  treated  in  this  way.     Zinc  oxide  skimmings 

nbled    i»    the    barrel,    and   the    separated 

it.  remelted.     Zinc  dross,  or   zinc-iron  alloy  of  higher 

gravity  than   zinc,  which   separates  at   the   bottom 

the  line  bath,  was  formerly  treated  only  by  distillation. 

:er  many  experiments  with  steam,  sulphur,  and  cyanides 

ids  upon  the  molten  metal,  the  method  adopted  consisted 

Introducing  a  mixture  of  sulphur,   potatoes,  and   leather 

tp below  the  surface  of  the   liquid  metal.     Iu  about  l.j 

the  action  is   finished,  a   little  aluminium   is   intro- 

i  break  up  dissolved  oxides),  and  after  standing  for 

time,  the   pure  metal  is  ladled  off     into    moulds, 

most    of    the    impurities    at    the    bottom.      The 

minium  is  best  introduced   in  the   form  of  an   alloy  with 

>Zn  :  2A1).     The  purified  spelter  averaged   in   one 

..in    40   ear-loads)     Zn  =  98-35,    Pb  =  l-5,   and 

0   IS  percent.;  spelter  refined  a  second   time  by  the 

contained  from  99  to  99-75  per  cent.  Zn.  the 

v    impurity    being    had.     A    third    refining    was    not 

..—ful  in  increasing  the  percentage  of  ziuc  in  the  product 

85  per  cent.     Scrap  ziuc  of  commerce  is  treated 

the  same    way.       Iiattery  zincs  are   put   in    the    pot    at 

;  ih  a  cover  attached  to  a  condenser,  for  the  reco\  ei  \ 

mercury  contained  in  them. 

Uncoils  Lead. — The  lead  that  sinks  to  the  bottom  of  the 

ling  hailis  contains  much  zinc.     It  is  remelted  in  a 

0  pot  at  a  temperature  only  just  above  the  nulling  point 

cad.     An  iron  riDg,  2  ft.  in  diameter  anil  6  ins.  in  depth, 

on    the  surface   of   the  metal,   and   the  zinc   is 

!  off  from  within  the  ring  as  last  as  it  rises  to  the 

I    in  a  pasty  condition.      The   residual   lead   necessarily 

iins    about   2    per   cent,   of  zinc,    but   readily    fiuds   a 

ket  ■  or  it  may  be  refined  iu  the  usual  way. 

iritannia-Metal  and  Pewter. — Any  coating  of  electro- 

i  silver  is  "  stripped,"  and  the  white  metal   is  used 

make  type-,  stereotype-,  or  Babbitt--metal.      SkinimiDgs 

Ider-pots  are  crushed  and  washed  free  from  shot 

id  on  a  sieve.     The  oxides  are  then  dried  and  reduced 

i  carbon  in  a  furnace.     The  resulting  metal  is  usually 

'arc  ;  the  impurities  were  at   first  removed — arsenic,  by 

:  with    zinc   sulphate;    antimony,   by  sulphur ;   anil 

superheated  steam  or  by  chlorine.    Now,  a  specially 

-trtieted  furnace  is  used  to  reduce  the  oxides,  iron  and 

being  removed   ill  the  slag,  and  a  condenser   is  eni- 

to  prevent  the  escape  of  condensible  products.     The 

ilting  metal  is  liquated  to  separate  it   from  iron,  copper, 

antimony,  and  may  then  be  further  refined  by  a  process 

ilar  to  that  above  described  for  the  purification  of  zinc. 

— W.  G.  M. 
PATENTS. 

n;  Introducing  Carbon  and  Fluxes  and  Mixture  of 
'arson  and  Fluxes  into  Blast  Furnaces  in  the  Manufac- 

'"  .     W.  J.  Foster,  Darlaston,  Stafford,     Eng. 

16,  May  21,  190©. 
-lion,  which  has  been  rendered  as  free  as  possible 
a  hydrocarbons  and  moisture  by  previous  heating  to  a 
h  temperature  or  by  any  suitable  process,  is  introduced, 
i  or  by  the  blast  or  by  outside  mechanical  means,  into 
furnace  directly  into  the  boshes  or  hearth  beneath 
harden  and  adjacent  to  the  zone  of  fusion.  By  this 
uis  ■  saving  in  fuel  is  effected,  although  the  introduction 
fuel  with  the  charge  at  the  top  of  the  furnace  is  not 
gether  superseded. 

taxes  or  other  slag-making  materials,  in  a  suitable  and 
otive  condition,  may  be  introduced  in  a  similar  manner 
or  independently  or  mixed  with  the  prepared  carbon. 

—A.  W. 


t 'tut  Irmi ;  Treatment  of ,  for  the  Purpose  of  obtaining 

an  .Woi/.  Or.  Grunauer,  Berlin.  Eng. Pat,  1375, Jan. 21, 
1901, 

In  finished    liquid  cast  iron  is  added    solid   or  liquid  nickel. 

to  produce  an    alloy   which    may  contain     10  to  50  per  cent. 

of  nickel,  and    up  to  GO,  but   not   less   than   50  per  cent,  of 

iron,  the  alloy  thus  obtained   somen  bat    resembling  wrought 

iron  in  its  properties. — A.  \V. 

Iron  ;   Manufacture    of   Wrought   .      K.    I>.   Wassell, 

Pittsburg,  U  s.A.  Eng.  Pat.  10,983,  .May  28,  1901. 
I. ii.niti  cast  iron  is  blown  with  air  in  a  suitable  furnace, 
which  may  he  a  combination  of  a  Bessemer  converter  and 
an  open-hearth,  until  it  partly  loses  iu  fluidity  and  forms 
a  pasty  mass,  when  the  slag  is  withdrawn  and  oxide  of  iron 
supplied  to  the  surface  of  the  remaining  metal,  the  mas. 
being  then  heated  ou  the  hearth  in  the  usual  way  and  with 
the  aid  of  the  regenerators,  and  agitated  or  stirred  for  the 
further  and  complete  elimination  of  impurities  and  formation 
of  wrought  iron,  which  is  finally  hailed. — A.  W. 

Iron;  Process  for  Hardening .     O.Schramm,  Berlin. 

Eng.  Pat.  11,687,  June  7,  1901. 
Rods  of  welded  iron  are  placed  in  a  crucible  between  layers 
of  powdered  horse  chestnuts,  and,  after  heating  to  a  bright 
ml  heat  until  the  required  degree  of  cementation  b;i3  been 
attained,  are  suddenly  cooled  by  immersion  in  cold  water, 
to  obtain  the  desired  degree  of  hardness. —  A.  \V. 

Steel  Furnaces;  Open-Hearth .     F.  E.  Saniter,  Seaton 

Carew,  .1.  I,  Smith,  R.  Bedford,  both  of  Eaglescliffe,  and 
The  South  Durham  Steel  and  Iron  Company,  Ltd., 
Stockton-on-Tees.  Eng.  Pat.  12,82:1,  July  17,  1900. 
The  hearth  is  divided  into  two  or  more  sections  or  baths 
by  the  construction  of  banks  or  low  walls  of  the  same 
material  as  the  hearth,  each  section  being  provided  with 
its  own  tap-hole.  The  banks  are  submerged  when  the 
hearth  is  fully  charged,  so  that  the  whole  is  then  a 
continuous  bath  of  metal,  but  on  tapping  from  one  of  the 
sections,  the  metal  falls  oniy  to  the  level  of  the  banks  in 
the  other  sections  whilst  being  emptied  from  the  one.  The 
result  is  that  a  layer  of  metal  covers  the  greater  portion  of 
the  furnace  bottom  during  tapping,  and  remains  behind 
ready  to  be  mixed  with  the  fresh  charge.  Suitable  channels 
or  gutters  are  provided  in  the  tops  of  the  banks,  to  enable 
the  metal  to  flow  freely  under  the  slag, — A.  W. 

Furnaces;    Open-hearth,    Melting,     or    other    .       B. 

Talbot,  l'encoyd, U.S.A.     Eng.  Pat.  13,050,  July  19, 1900. 

The  improvement  is  applicable   to  the  author's  rocking  or 
tilting  open-hearth  furnace  or  toother  furnaces,  and  consists 
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oi  ■  movable  flue  structure  at  each  end  of  the  furnace,  which 
can  be  drawn  buck  out  of  contact  with  the  same  whilst  it 
or  tilted.  Fig.  1  is  a  side  elevation  of  one 
of  the  floe  structures, and  Kg.  9  is  a  side  sectional  elevation 
of  the  same.  It  consists  of  a  chamber,  made  ol  refractor; 
material  in  n  suitable  framework,  ami  provided  with  chills 
or  water-cooled  frames  2  ami  3,  consisting  of  metal  castings 
with  water  circulating  from  the  pipes  I.  The  frame  -  is  in 
contact  with  a  similarly  cooled  frame  or  chill  7,  at  the 
opening  of  the  fixed  floe  6,  ami  the  frame  ;!  is  placed 
against  the  chill  15,  forming  the  entrance  to  the  furnace  5. 

The  chamber  is  carried  on  a  carriage  consisting  of  a  base 
frame  S.  ami  uprights  9,  which  guide  an  upper  framework  10, 
to  which  the  chamber  portion  is  attached,  the  frame  10 
being  carried  on  the  heads  of  hydraulic  cylinders  11  at 
each  end,  the  rams,  12,  of  which  abut  against  blacks,  13, 
carried  by  the  base  frame.  The  latter  carries  the  wheels, 
~o  that  the  flue  structure  can  be  lifted  vertically  from  the 
fixed  Hue  by  the  pressure  in  the  cylinders,  and  can  be  drawn 
away  horizontally  from  the  furnace  opening. 


At  the  back  of  the  furnace  are  three  flue  dampei 
cylindrical  or  conical  shape,  preferably  hollow,  ai 
nected  at  their  upper  ends  to  pivoted  levers  provided  i 
counter  balance  weights  or  to  screw  spindles,  bj 
means  the  direction  of  the  products  of  combustion 
controlled  and  guided  on  their  way  to  the  exit  flue,  V. 


The  movable  flue  structure  is  by  preference  constructed 
internally  with  three  separate  passages,  the  centre  one  for 
the  gas  and  the  other  two  for  the  air,  so  that  the  gases 
shall  not  mix  or  combine  until  they  are  in  the  furnace, 
corresponding  passages  being  provided  in  the  furnace  until 
approaching  the  hearth,  all  the  points  of  contact  of  the 
passages  of  the  movable  and  fixed  portions  bciug  made  by 
chills  or  cooling  frames  as  described. —  A.  W . 

Iron  and  Steel  Surfaces  ;   Furnace  far   Oxidising . 

J.  Meikle,  Glasgow.     Kng.  Pat.  19,348,  Oct.  27,  1900. 

Tin:  furnace  is  for  heating  and  oxidising  surfaces  of  iron 
and  steel  goods,  and  is  specially  constructed  with  flues  and 
dampers  for  controlling  and  directing  the  products  of  com- 
bu-tinn  alternately  to  the  heating  oveu  and  through  a 
chamber  containing  steam  pipes,  as  shown  in  the  accom- 
panying drawing.  The  generator  furnace  A  is  constructed 
in  the  usual  way,  and  above  its  crown,  li,  is  a  heating 
chamber  or  oven,  C.  The  products  of  combustion  pass  bj 
the  Hues  li1  into  the  oven  C,  over  the  articles  to  be  heated, 
and  through  a  flue  C  into  an  adjoining  chamber,  1),  divided 
into  two  compartments  by  a  central  wall,  I  >'.  in  both  of 
which  arc  fireclay  pipes,  E,  through  which  steam  passes  on 
its   way  to  the  oven,  C,  through  a  flue,  J,  when   necessary. 


After  the  articles  to  be   oxidised  have  been  in 
red   heat,  the   products  of  combustion    arc   stfl 
entering  the  flue  C,  imd  are   led  off,  by  opening  a  dan 
H'.iu  the  flue  II,  direct  into  the  chamber  D.     Steam 
passed  through  the  pipes  E  into  the  top  of  the  hot 
whence  it  escapes   through   B1  into  A  and  further 
with    the    combustion    products,   thus    further   assul 
heating  E.— A.  W. 

Gold,  Silver,  Lead,  Zinc,  and  other  Melds  ;  El  trat 

,  from  Sulphide   Ores.     J.  C.  Clancy  and 

Marsiand,   both   of  Sydney,   N.S.W.      Kng.    Pal 
May  7,  1901.     (Under  International  Convention.) 

The  process  is  claimed  for  the  recovery  of  the  abovi 
essentially  in  the   following  step-by-step  operations 
Heating  the  ore,  with  the  addition    or  admixture  of  m 
sulphate,  in  a  furnace,  wherein  hot  air  is  blown  tin 
mixture  under  pressure,  so  as  to  convert  the  lead    > 
and  other  volatile  metals  contained  in   said  mixture     I 
or  less  wholly  into  fume.       (i)  Collecting  the  fume  » 
the   gaseous   products   of  decomposition  of   ti 
sulphuric  acid  chamber,  thereby  causing  the  sulphi 
formed  from  the  sulphurous  aeid  gas  evolved 
in  the  furnace  to  convert   the  formed   metallic  oxide 
their  corresponding  sulphates,  or  in  the  alternative, 
the   fume   anil    Ihe  gaseous   products    into  a   VSl  01 
containing    sulphuric   acid,   and   there  arresting  tin 
lie   oxides   as    sulphates,    and    afterwards   ci 
sulphurous   aeiil  gas   into  sulphuric   acid.     0  i    tteco' 
the   metallic  contents   from   the  residue  remaining 
furnace,  either   (1)  by  pulverising   and   con 
same,  ami  then  smelting  the  concentrate  thus    product"  j 
(2)  by   smelting   the  whole  of  the  residual   matt'  - 
furnace  in  which  the  ore  has  been  treated,  or  in  any 
furnace  adapted  for  smelting  purposes. 

Tin     bad    sulphate    may    be    added    in    a   quantity  ' 
portional     to     its    molecular    weight     \iitb     the 
sulphide    in    the    ore  or    in    any    other    quantity, 
mixture  may  be  heated  in  any  kind  of  fumaci 
to   any    degree   of  temperature,  to  convert  li- 
nearly the  whole,  of  the    volatile  metals  into  funic,  ai  b 
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iue  processes  of  metal  extraction  of  the  residue  employed 
conjunction  therewith.— A.  W. 

Allot/}  Manufacture  of  an  Improved  [Al  Mg~\  . 

Mm  -11  him.  Vienna.     Eng.  Pat.  15,171,  Aug.  25,  i 

ik  alloy  is  composed  of  aluminium,  magnesium,  on. I  /ine  in 
ii  >pi  n  I  inns,  within  the  following  limits  ; — aluminium 
-  by  weight,  magnesium  1  to  10  parts,  and  /ine  I 
rts.  !t  is  an  aluminium-magnesium  alloy  in  which 
magnesium  is  partially  replaced  liy  zinc,  whereby  the 
:g  of  producing  large  castings,  owing  to  porosity  .  are 
mil  metals  with  equal  tenacity,  \e.  obtained. 

A.  W. 

■d  Sulphi  le  Ores  and  Tailings  ;  Treatment  of . 

Moortown.     Eng.  Pat.  14,983,  Aug.  22,'  1900. 

I  finely  ground  ore  is  mixed  with  sufficient  zinc 
loride  and  heated  to  just  about  or  below  a  visible  red  heat 
ill  exclusion  of  air,  whereby  the  lead  sulphide  rcac-  and 
aus  lead  chloride,  which  can  be  subsequently  dissolyed 
:  and  thus  separated  from  the  zine  sulphide. 
The  residue  from  the  original  and  new  zinc  sulphide  ma\ 
iu-  ore  after  roasting  to  expel  sulphur,  but  is 
■terably  roasted  to  form  sulphate  and  oxide.  The  sub 
ate  can  then  be  dissolved  out  and  used  for  converting  the 
d  chloride  into  sulphate,  or  the  mixture  of  sulphate  and 
ide  can  be  used  with  the  production  of  a  mixture  of  sul- 
ate  and  oxide  of  lend  tit  for  smelting.  The  zine  chloride 
atiou  so  obtained  is  concentrated  and  used  for  the  treat - 
nt  of  fresh  ore. 

-  containiog  zinc  sulphide  may  also  be  advantage- 

ed,  after  roasting  to  sulphate,  for  the  decomposition 
the  lead  chloride. — A.  W. 

tall  ;    especial!;/   Mercury,  Antimony,     and    Cadmium  ; 

Obtaining  Volatile .     J.  Armstrong,  London.    Kng. 

Pat.  15,879,  Sept.  6,  1900. 

e  claims  are  for  the  application  of  the  apparatus  or  of  a 

difloation  of  the  same  to,  and  for,  the  improved  process 

obtaining  mercury,  cadmium,  antimony,  and  other  volatile 

tier  than  zinc,  as  described  and  claimed  in  a  previous 

ent,  Eng.  I'at.  3462,  1900,  for  the  extraction  of  zinc  only 

is  Journal,  1901,  367).     In  the  modified  furnace  a  sump 

well   with   a   tap    hole    is    provided    at     the    bottom 

the    furnace    tor   the   separation    of    the   non  volatile 

tall,  the  volatile  metal  being  carried   off   through   the 

■nil  exit   pipe  into  the  condenser,  which   consists  of  a 

uiiber  with  baffle  walls  and   an  outlet  leading  through  a 

p  containing  some    of  the   liquid  metal  at  a  little  above 

reeziDg  point.     The  upper  part  of  the  furnace  above 

bosh  is  preferably  divided  into  two  compartments  only. 

I  a  the  ore   and  carbon,  and  the  other  for  the   fuel, 

ich  meet   below  iu  the  bosh.     There  is  one  exit  pipe  at 

top  of  the  bosh  on  the  fuel  side,  so  that  the  vapours  of 

volatile  metals  pass  through  the  incandescent  fuel. 

n  the  condensation   of  mercury,    the    drawing   off   the 

ioure  of  the  volatile  metals  through  a  volume   of  cool 

tiillic  mercury  by  means  of  a  partial  vacuum  is  claimed 

ation    to  any   known    method    of   reduction    and 

atilisation. — A.  W. 

I  i'ii  inc.  red  on  one  or  both  Surfaces  with  a  fixed 
'niportion  of'  Copper  :  Manufacture  of  Sheets  or  Plates 
f .     E.  ilartin,   Paris.     Eng.    I'at.  11,603,  June  26, 

the  above   manufacture  a  sheet  of  electrolytic  copper,    I 
eh  may  be  of  predetermined  thickness,  is  covered    with 
ating  of  copper  and  heated,  when  it  is  applied 
lie  surface  of  a  steel  or  iron  ingot,  the  surface  of  which 
also  been  covered  with  a  galvanic  deposit  of  copper  and 
ted  separately  to  the  same  temperature,  the  whole  being 
it  suitably  heated  or  pressed  to  bring  the  two  galvanic 
ther.     The  nu-s  is  subsequently  rolled, 
si  eets  can    be  simultaneously  prepared    in  this 
b)  the  tnrtlier  introduction,  between  each  set  of  ingots 
h  its  copper  sheets,  of  an  auxiliary  unprepared  steel  sheet 
'ess  degree  than  the  ingots,  and   pressing  the 
ae  together,  the  copper-steel   ingots   being  then  taken 
and  rolled  separately.— A.  W. 


Metals  ;  Uniting  or  Welding .     W.  Griiliths,  Pittsburg, 

I  -A.  Eng.  I'at.  12,1  17,  .lime  II,  1901. 
'I'm  metal,  such  for  instance  as  steel,  in  tie-  lam  of  billets, 
liars,  or  sheets,  is  thoroughly  cleaned,  and  one  or  more 
>t  iut>  the  same,  the  face-  of  which  are  then 
coated  with  a  metal  or  alloy  having  a  lower  fusing  point, 
such  as  copper,  by  placing  in  a  bath  of  copper  snip] 
A  plate  of  copper,  or  a  metal  which  will  weld  to  the  metallic 
coating,  is  then  placi  d  in  the  recess  ami  bocui  mre, 

after  which  the  whole   is   heated,  ami  th.    metals   finally 
united  by  pressure   or  rolling.     It  is   not   necessary  to 
the  recesses,  as  the  outside  surfa  ■.'    can    he  similarly  coated 
and   treated,  and  the  copper   plate  can    be    placed   on  in 
sections,  with  spices  between  them  whi  til  will  be 

ultimately  cut  into  lengths  and  trimmed.  Such  sections, 
however,  should  be  joined  together  by  a  strip  or  strips  of 
copper  in  the  centre  or  at  the  sides,  to  prevent  their  dis- 
lodgineut  during  rolling,  &c.  The  welding  is  thus  more 
perfect,  and  the  waste  of  copper  when  cutting  and  trimming 
the  finished  bar  is  minimised. — A.  W. 

Bricts  and  Blocks  ;   Preparation  of ,  for  the  Lining 

of  Metallurgical  Furnaces.      13.   Talbot,   Egham.     Eng. 
Pat.  14,503,  1900. 

See  under  IX.,  page  '.too. 

Electric     Furnace.       [Electrodes.]        La     Soo.     Electro- 

Metallurgique  Franchise.     Eng.  Pat.  16,293,  1900. 

See  under  XL  I)., page  907. 


Chlorine;  Manufacture  of .     G.J. 

Eng.  Pat.  13,815,  1900. 
See  under  VII.,  page  897. 


Atkin 


XL-ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURQY. 

{A .)— ELECTRO-CHEMISTRY. 

Acetylene;  Electro-Chemical  Behaviour  of .    A.  Cochu. 

Zeits.  fur  Etektroehem.  1901,  7,  [49],  681 — 684. 

\  CERTAIN  E.M.E.  (about  1-7  volt)  is  required  to  drive 
an  appreciable  current  through  a  solution  of  caustic  pctash. 
When  acetylene  gas  is  led  over  the  anode,  it  acts  as  a 
depolariser  with  the  result  that  a  sensible  current  is  obtained 
at  about  1*22  volt.  By  maintaining  the  E.M.I'',  between 
these  two  values  (e.g.  1*35  volt),  it  was  found  that  the 
acetylene  was  converted  quantitatively  into  formic  acid 
according  to  the  equation:  C,IL,  +  6011  =  2HCOOH  + 
2IL.O. 

In  normal  sulphuric  acid  solution,  it  was  found  that 
with  an  E.M.E.  of  1-60  volt,  acetylene  was  -converted 
quantitatively  into  acetic  acid.  The  depolarising  action  and 
the  formation  of  acetic  acid  is  probably  due  to  the  formation 
of  aldehyde  in  the  first  instance,  thus,  C.,II2  +  H;0  = 
CH3COII.  On  oxidation  the  aldehyde  then  forms  acetic 
acid,  CH3COH  +  20H  =  CH:,COOH  +  H20. 

Details  of  experiments,  conducted  in  the  presence  of  the 
halogens,  are  promised  in  another  communication,  as  are 
also  measurements  on  an  acetylene  gas  battery. — J.  S. 

Ferrates;   Electro-Chemical  Production  of  — — .     \V.  lick. 
Zeits.  fiir  Elektrochem.  1901,  7,  [51],  713— 724. 

Is  confirmation  and  in  extension  of  Haher's  experiments  on 

the   electrochemical   production   of  ferrates    (this  Journal, 
1900,  1110),  it  was  found  that  :— 

1.  All  forms  of  iron,  when  employed  as  anode  in  a  con- 
centrated solution  of  caustic  alkali,  yield  alkali  ferrate,  but 
this  substance  is  most  readily  formed  with  a  east  iron  anode, 
less  readily  with  steel,  and  with  still  greater  difficulty  with 
wrought  iron. 

2.  Wrought  iron  and  steel,  which  at  first  do  net  yield 
ferrate,  can  be  made  to  do  so  by  subjecting  them  alternately 
and  at  intervals  of  a  few  seconds  to  anodic  and  eathodic 
polarisation,  or  by  maintaining  a  weak  anodic  polarisation 
for  a  long  time  iu  strong  alkali. 
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3.  lr..n  wbieh  has  been  used  for  the  production  of  ferrate 

Mquires  a  dark    colour,  becomes   pa  she,  and  is,  to  a  great 

extent   proof  against  rusting.    Tbe  current  yield  of  ferrate 

i-  greater  when  caustic  Boda  i-  employed  instead  of  caustic 

sb    and    is    also   greater    the    more    concentrated    tbe 

ilyte. 

■4  With  a  current  density  of  0'  1  amp.  per  square  .km. 
the  current  efficiencies  are,  for  cast  iron,  aim  it  17  per  .ent.  ; 
abOOl  86  percent.:  and  wrought  iron,  about  14  per 
cent,  when  tbe  electrolyte  is  caustic  soda.  Similarly,  the 
efficiencies  in  caustic  potash  are,  cast  iron,  about  37  per 
cent.;  steel,  about  13  per  cent.;  and  wrought  iron,  about 
2  per  cent. 

j.  Increase  in  temperature  increases  the  yield  of  ferrate. 
Electrolyb'cally  deposited  iron,  in  a  platinum  dish,  gave  a 
minimum  of  ferrate  at  0°,  16  per  cent,  at  30',  and  80—100 
per  cent .  at  70°  C. 

6.  The  current  yield  of  ferrate  added  to  the  current  yield 
of  oxygen,  amounted  to  100  per  cent.  Alkali  ferrite  is  not 
formed  as  a  primary  product  of  electrolysis. 

7.  The  potential  ferrite  — *  ferrate  is  -  0  7S  volt.  The 
potential  of  concentrated  alkali  solution  against  active  iron 
is  about  0-fi  volt.  Increase  of  temperature  up  to  70°  C. 
produces  scarcely  any  alteration  in  these  values.  Tbe 
potential  of  passiYe  irlm,  which  has  been  employed  for  the 
production  of  ferrate,  toward-  ferrate  solutions,  lias,  at  lower 
temperatures,  nearly  tbe  same  value  as  feirite  — ■*■  ferrat  i, 
whilst  at  higher  temperatures  (70°)  it  is  displaced  towards 
the  cathode  Bide  by  several  tenths  of  a  volt.  This  accounts 
for  the  higher  current  yield  at  increased  temperatures. 

—J .  a. 

Ferrite  Solutions.     F.  Haber.    Zeits.  fur  Elektrochem.  1901, 

7,  [51],  72  4—726. 
Tin    author  (this  Journal.  1900,    1110)   has  already   stated 
that  solutions   of  alkali   ferrates  on  boiling  are   converted 
into   alkali   ferrites.       Quantitative    experiments   are    now 
described  which  confirm  this  view. — J.  S. 

Nickel  Ammonium  Sulphate;  Etectro-Clitmical  Behaviour 
„f .     W.  Pfanhauscr.     Zeits.  fur  Klektroohem.  1  '.101 , 

7,  [50],  6S8— 710. 

Tfik  author  has  investigated  the  behaviour  of  nickel  ammo- 
nium sulphate  solution  on  electrolysis,  and  has  arrived  at 
the  following  conclusions: — 

1.  The  addition  of  ammonium  sulphate  to  a  solution  of 
nickel  sulphate,  causes  the  formation  of  a  complex  double 
-alt,  nickel  ammonium  sulphate  (XHJ').:Xi(SO,'):  +  611 ,1  I 
and  increases  the  specific  conductivity  of  the  electrolyte. 

8.  In  concentrated  solution  the  double  salt  dissociates 
according  to  the  typical  decomposition  of  complex  salts  into 

the  ions,  NH„  >"H,  and  Xi(S04);.  In  dilute  solution  the 
-alt  decomposes  and  dissociates  gradually,  according  to  the 
degree  of  concentration,  and  hence  the  decomposition  into 
the  eompouent  salts  is  either  partial  or  complete.  It  is 
therefore  to  be  assumed  that  if  the  electrolyte  is  not  sub- 
jected to  mechanical  circulation,  the  complex  salt  will  he 
decomposed  at  the  cathode,  corresponding  to  a  decrease  in 
concentration,  whilst  it  will  be  re-formed  at  the  anode,  since 
the  solution  there  becomes  more  and  more  concentrated. 
In  this  way  the  frequent  crystallisation  of  the  double  salt  on 
the  anode  may  be  explained. 

\t  the  anode  an  oxidation  of  nickelous  to  nickelic 
sulphate  takes  place,  i.e.,  each  atom  of  nickel  takes  an 
additional  positive  charge  and  causes  a  polarisation  in  con- 
sequence of  the  oxidation  cell  which  is  formed.  The  nickelic 
sulphate  so  formed  is,  however,  unstable  and  undergoes 
hydrolytic  dissociation,  with  the  result  that  Nil  i  ill  >  is 
deposited  as  a  block  film  on  the  anode.  If  tbe  solution  is 
acid  with  sulphuric  acid,  tbe  oxidation  does  not  take  place 
to  the  same  extent,  since  the  sulphuric  ."'id,  being  the  more 
easily  dissociated  component,  carries  the  bulk  of  the  current. 
In   other   words,   the   dissociation    of   the  complex  salt  is 

+       +  -      - 

diminished, so  that  only  the  ions  MI,, MI,  and Ni(S04),  are 
ent,  whilst  the  nickel  ammonium   sulphate  carries  only 


a  very  small  fraction  of  the  current.  In  this  case  the  < 
composition  of  the  nickelic  sulphate  takes  place  with  forn 
tion  of  nickelous  sulphate,  sulphuric  acid  an  1  oxyg 

4.  As  lung  as  the  operation  is  conducted  with  Dorm 
low  currcm  densities,  the  separation  of  nickel  no  I 
cathode  is  of  a  purely  secondary  character.  In  the  event 
higher  current  densities  being  employed,  the  solution  in  t 
neighbourhood  of  the  cathode  is  depleted  of  metal  salt  ni. 
rapidly  than  it  can  be  replaced   by   diffusion.     When  t 

irs,  the  complex  salt  is  decompesed  into  the  compon> 
Baits,  viz.,  NiSOj   and   (XII, \S04,  which   then  take  nan 
carrying  the  current,  although   the  NiSO,  does  so  only  t. 
minor  extent  as  long  as  the  solution  is   somewhat  conct 
trated.    Whenever  N'iM  >,  takes  part  in  carrying  th. 
a   primary  deposition    of   nickel  occurs,  and   this  increa 
the  more  dilute  the  solution  in  the  neighbourhood    of 
cathode    becomes.     Since    a   primary    separation    ■ 
causes  the  deposit  to  be  powdery  and  black,  it  fol 
by  employing  a  dilute  solution   and  a  high  current  dcii- 
a  !es>  valuable  deposit  of  nickel  will  be  obtained. 

5.  Hy  circulating  or  stirring  the  electrolyte,  the  differen 
in  concentration  are  equalised,  and  hence  a  higher  catli 
current  density  may  be  employed.     The  -  one  result  may 
attained    by    heating   the   electrolyte,   which  also 
diminution  of  the  electromotive  force  of  polarisation. 

6.  Stirring  or  circulating  the  electrolyte  causes  a  dim! 
lion  of  the  polarisation,  since  the   INiSO.,  produce! 
electrolysis  of  the  complex  salt  is  removed  from  the  ani 
and  hence  the  formation  of  nickelic  sulphate  is  diminishe 

7.  A    formula    for    calculating    the    E.M.F.    ii 
which  is  applicable  when  both  of  the  electrodes  are  a 
posed  of  nickel.     In  other  cases  corrections  and  men] 
must  he  introduced  which  are  represented  in  a  more 
formula. 

8.  In  all  galvano-technical  methods  where  the  electro 
contains  a  metallic  salt  capable  of  different  stages  of  ox 
tion,  a   counter   electromotive  force  is  produced   whirl 
derived  from  an   oxidation  cell,  and  which,  when  dine  t 
metals  are   employed  as  cathodes,  varies  accordii 
difference  in  the  rise  of  potential  between  the  latter  and  ■ 
normal  electrolyte— .T.  S. 

PATENTS. 


Copper  Sulphate  ami  other   Metallic  Sulphates   [EUc 

lytic'];  Process  for   Malting .     H.  J.  I".  I'nlas 

F.  A.  J.   Cotta,  both  of  Marseilles,  France.    Eng. 
17,435,  Oct.  2,  1900. 

The  electrolyser  is  divided  into  three  compartments  by 
vertical  and  parallel  porous  partitions.     In  the  middle  i 
partment  dilute  sulphuric  acid,  or  an  acidulated  foluti< 
an  alkali  sulphate,  is   caused   to  circulate:  one  side 
partment  contains  copper  scraps,  forming   the  anode, 
acidulated  solution  of  cupric  sulphate  ;  the  other  side 
partment  is  charged  with  a  solution  of  an  alkali  snip1 
A  small   proportion  of  copper  sulphate   diah 
middle   compartment,  and  the  copper  is  precipitated  I 
this  solution,  on   its  withdrawal,  by  1!  .S,  or  electro!)  tic 
The  circulation  is  so  maintained  that  the  cupric  salt  in 
compartment  shall   not  exceed   1    decigramme  to  the 
"The  speed  of  the  circulation  is  about  40  litres  pet 
for    an   elementary    electrolyser,   which   allows   85   ' 
amperes  to  pass  at  four  volts."     Caustic  alkal 
in     the    compartment    charged    with    an    alkali    snip 
Reference   is   made  to   Kng.  l'at.  9806,  1899   (this  Jen 
i  18).— E.  8. 

Elettrali/sis  ;    Apparatus   fur    .      [Elect 

Schoop,     Dozweil,     Switzerland.       Eng.     Pat.     14 
\n.j.  IS,    I 
In  this  apparatus,  which  is  an  improvement  on  that  dear 
in    Kng.    l'at.    13,074,  1899    (ibis   Journal,   1900,  544 
electrodes  are   arranged  in  long,   narrow,  parallel  cha 
of  insulating  and  resistant  material,  in   such  a  way  tin 
liquid  continually  flowing  through  each  channel  i'  el< 
lysed  while  it  is'in  the  form  of   filaments.    The  eleel  I 
are  wetted  on  both  side-    by  the   liquid  to  be 
ami  are  thus  active  on  the  whole  surface. — ('•■  If-  '> 
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ulaKng    Materials    or    Nan  -  Conductors     of    Heat  ,• 

(anufacture  of .     0.  Horstmann,  Cologne.     I 

at.  14,722,  Aug.  16,  1900. 

slating  material  consists  of  a  mixture  of  about 

ol   the  "  commercial  tar-liko  product   composed  of 

and  paraffin  oil  "  with  about  85  parts  of  ground 

It  is  cast  into  flat  sheets   in   suitable   moulds   which 

■  been  oiled  before  filling,  and  rolled  smooth   with  a 

milarly  prepared.     If  required  for  curved  surfaces, 

ts    lire    heated     in    a    special    apparatus    to    their 

t-ning  point  and  bent  in  the  form  desired.— F.  11.  L. 

Porous   Metal  ,    fir    Electric  Accumulator* 

Metal].       F.   W.    Ifiihne,    Freiburg,    Germany. 
Dg,  Pat.  16,534,  .Sept.  17,  1900. 

plates   are   made    of   felted    metal,   an    entirely   new 

luct  formed   from   the  fibres  obtained    by  the  process 

ribed  in   Kng.  Pat.  25,075,  1899,  which   cau  provi  le   a 

irons    service,    with    little    weight    and    sufficient 

.bility. — O.  H.  K. 

lectric  Batteries.     G.  Heidel.  St.   Louis,  U.S.A.     Eng. 
Pat.  5017,  March  9,  1901. 

:  cell,  which  is  made  of  any  suitable  conductive 
•rial,  forms  one  element  of  the  battery  of  which  the 
r  is  formed  by  an  electrode  placed  in  the  cell,  and 
lated  from  it.  The  cell  is  insulated  from  surrounding 
eta  by  ribs  located  outside  at  intervals  at  the  sides  and 
mi.  Recessed  bosses  are  formed  on  the  ribs  into  which 
lutor  plugs  are  inserted. — G.  H.  R. 

trolytic  Cells  [Oscillating].  1'.  M.  Justice,  London, 
"out  The  Castner  Electrolytic  Alkali  Co.,  Niagara  Falls, 
-  A.     Eng.  Pat.  10.97(3,  May  28,  1901. 

preferably  rectangular,  is  mounted  on  an 
sting  block,  which  can  be  vertically  adjusted.  A 
iwardly  directed  knife  edge  bearing  beneath  the  oscil- 
g  portion  of  the  cell  rests  in  a  recess  in  the  block,  and 
:ety  link  with  a  slot  and  pin  attachment  permits  "  lost 
on."  The  cell  has  three  or  more  supports,  on  two  of 
h  it  is  free  to  oscillate,  while  the  third  comprises  a  rod 
tried  to  the  cell  by  a  ball  and  socket  connection,  and 
is  are  provided  for  vertically  reciprocating  the  rod, 
li  has  an  extensible  connection  for  adjusting  the 
nation  of  the  cell  on  its  three  supports.  There  is  a 
nnary  supporting  frame  ou  which  the  cell  is  mounted, 
i  shaft  for  the  cell  is  mounted  in  hearings  adjustably 
red  in  the  frame,  and  meaus  tire  provided  for  adjusting 
supports  of  the  cell  on  it.     A   gas  eduction  pipe,  the 

which  make  an  articulate  connection  with  the 
testa  loosely  in  one  or  more  lutes  or  seals  provided  for 
till.  R. 

ustation,  Scale,  or  other  Foreign  Matter  from  Steam 
oilers,  Tubes,  and  other  Vessels  or  Objects ;  Removal 
.    C.  Elliott.     Eng.  Pat.  7951,  1900. 

See  under  I.,  page  878. 

(B.)— ELECTRO-METALLURGY. 

mid  Nickel j  Simultaneous  Electro-Deposition  of 
— .  from  a  Solution  of  the  Sulphates.  E.  W.  Kuster. 
us.  fiir  Elektrochem.  1901,  7,  [49],  688  —  692. 

iiMiNo  the  experimeuts  described  by  Toepffer   (this 
0,  156)  and  himself  (this  Journal,  1901,50), 

liutkor  now  finds  that  if  a  large   cathode  surface  be 
<y  d  instead  of  the  platinum  wire  point  formerl\ 
lecompositiou  potentials   are  lower,  but  the  results  in 

rai  remain  the  same.  Experiments  with  zinc  are  also 
ibed,  and  it  would  appear  that  the   velocity  of  deposi- 

has  an  influence  on  the  results. — J.  S. 


PATENTS. 

£  trie  Furnaces.  [El tetrodes.]  J.  Imray,  London, 
eui  La  Societe  Electro- Metallurgique  Franeaise,  Froges, 
atice.    Eng.  Pat.  16,293,  Sept.  13,  1900. 

trie  furuace  consists  of  a  crucible,  having  supported 
e  it  two  electrodes  connected  in  series,  each  capable  of 


being  separate!)  rai-,. I  t  .•  lowered,  ami  each  provided  with 
..  roll  meter  "in  -hunt"  between  it  and  the  metal  in  the 
crucible.  It  may  be  modified  for  use  with  alternating 
polyphase  currents  by  having  the  electrodes  arranged  to  be 
raised  or  lowered  together,  with  a  single  troll  meter  "in 
shunt "  between  either  of  them  and  the  metal,     G.  M.  K 

Sulphide  Ores   [Pb,  Zn];   Treatment  of  — -.     J.  Swin- 

burnt 1  B.  A.  Ashcroft,  both  of  London.      Ei 

17. Gil,  Oct.  4,  1900. 

The  process  is  cyclic  and  is  claimed  as  a  whole  and  in 
parts.  It  consists  of  placing  the  crushed  Bulphide  ore  in  a 
bath  of  fused,  chloride  of  zinc  and  adding  sulphur  chloride, 
which  reacts  with  the  sulphides  forming  their  chlorides  and 
sulphur.  The  latter  vaporises  and  is  condensed.  The 
bath  is  purified  from  iron  and  manganese  according  to  and 
claimed  in  specification  17,612  (see  following  abstract). 
The  bath  of  purified  chlorides  is  desilverised  by  lead,  freed 
from  lead  by  zinc  and  the  fused  zinc  chloride  mixed  with 
alkaline  chloride  and  electrolysed  to  pro, luce  zinc  and 
chlorine.  The  latter  is  then  used  with 'some  of  the  con- 
densed sulphur  for  the  regeneration  of  sulphur  chloride. 

—  A.  W. 
Sulphide    Ores;    Treatment    of  .     .1.  Swinburne   and 

E.    A.    Ashcroft,   both     of    London.       Ene.    Pat.  17,!J12 

Oct.  4,  1900. 

Oxide  of  iron  or  manganese  is  produced  by  treating  fused 
chlorides  containing  them  with  oxide  of  zinc,  or  by  treating 
fused  chlorides  containing  mixed  sulphides  with  chlorine 
and  oxygen.  The  oxides  are  thereby  precipitated,  leaving 
a  purified  chloride  of  zinc  or  lead,  or  both,  for  electrolytic 
decomposition  after  separation  from  the  solid  matter'  by 
distillation.     (See  preceding  abstract.) — A.  W. 

Metals    [Cu.   Ni,  Ag,  frc]  ;   Recovering    and   Separating 

tfrom  their  Ores  and  Concentrates   thereof.     II.    A. 

Frascb,   Hamilton,  Canada.     Eng.    Pat.  22,699    Pee    12 
1900. 

The  process,  for  which  there  are  21  claims,  is  more 
particularly  applicable  to  the  treatment  of  ci  pper  nickel 
ores  or  matte,  and  consists  of  depositing  the  various  metals 
according  to  their  electro-positive  nature  in  a  series  of  tanks 
specially  constructed  for  the  circulation  of  two  electrolytes, 
so  that  whilst  the  deposition  of  metal  is  taking  place  iu  one 
compartment  the  extraction  of  them  from  the  ore  or  matte 
as  the  anode  is  taking  place  in  the  other.  The  flow  of  the 
electrolytes  through  the  series  of  tanks  is  regulated  by  the 
difference  of  their  specific  gravities,  by  means  of  an  appara- 
tus between  each,  as  shown  in  the  accompanying  drawing. 
The  tanks  are  arranged  at  decreasing  levels,  .and  contain  a 
lower  perforated  inlet  pipe  7,  a  discharge  pipe  8,  an  electric 
conductor  9,  surrounded  by  the  anode  10,  consisting  of  the 
ore  or  matte  containing  the  metals  to  be  extracted.  Above 
this  is  a  porous  diaphragm  11  composed  of  sand  to  prevent 
the  upper  and  lower  liquors  mixing,  the  cathode  plates  12 
being  suspended  in  the  upper  portion  of  the  bath,  primarily 
composed  of  brine. 

The  automatic  flow  regulator  consists  of  an  outside 
casing  23,  connected  by  a  tube  21,  with  the  lower  portion 
of  the  cathode  section  of  the  higher  tank  3,  and  connected 
with  an  overflow  tube  25,  with  the  next  lower  tank  4.  In 
the  interior  is  a  float  26,  buoyed  by  an  air  chamber  27  in 
the  fluid  contents  of  the  outer  easing.  This  float  is  con- 
nected by  a  flexible  tube  28  and  pipe  29,  with  the  exit  tube 
of  the  anode  section  of  the  higher  tank  8,  and  by  an  over- 
flow 30  and  tubes  31  and  32,  with  the  inlet  tube  of  the 
anode  section  of  the  lower  tank  4.  By  fhis  means  the 
overflow  of  the  two  liquors  from  the  anode  and  cathode 
sections  of  the  one  tank  to  the  corresponding  sections  of 
the  tank  next  below  is  controlled  and  regulated  by  their 
specific  gravities. 

In  the  process  of  treatment  the  first  or  highest  tank  of 
the  series  contains  a  solution  of  brine,  by  which  with  the 
electric  current,  a  solution  of  t lie  metallic  chlorides  is 
obtained  in  the  anode  section,  and  caustic  soda  in  the 
cathode  section.  The  latter  solution  is  run  off  separately 
out  of  the  scries,  but  the  chloride  solution  is  carried  down 
the  series   through   the  anode   sections  of  each    tank,   and 


THE  JOURNAL  OF  THE  SOCIETY    OF  CHEMICAL   INDUSTRY.      [Septa 


gradual!;  gets   enriched   until   the   final  disoharge.     This 
enri  is  pumped  back  into  the  eat) 

section  of  the  second  tank,  and  Bows  down  and  form*  the 
upper  electrolyte  of  the  remainder  of  the  series,  so  that  in 

the  tanks  bom  No.  -  don  awards  the  metals  are  being  dis- 
d  from  the  matte  in  the  anode  sections,  and  are  being 
deposited  on  the  plates  in  the  cathode  sections.  The  latter 
can  be  SO  arranged  that  the  metals  can  he  deposited  in  the 
different  tanks  according  to  their  electro-positive  nature. 
After  the  deposition  of  the  silver  and  copper,  the  solution 
is  removed  for  the  oxidation  and  precipitation  of  the  iron, 
after  which  it  is  introduce  1  into  the  lowest  of  the  series  of 
tank-  for  the  deposition  of  the  nickel.     The  process  may  he 


reducing  agent.     A   current   is   passed  through  ti 
mediate  mass,  which  produces  .<  fused  body  of  mint 
through  which  the  pas-age  of  the  current  is  contin: 
a  body  of  the  charge  materia!  is  maintained   next  it    . 
reduced   by    the    heat   generated    by    the   passage 
current. — G.  B.  R. 

Iron  or  Steel  in  a  Mullen  Slate;   Process  for  Purifyt 

Removing  Intpurities  from ,  and  Apparatus  tkei 

A.  G.   (ireenway.   M.D.,   I.laddrindod  Well 
18,653,  July  30,  1900. 
Impurities  are   removed  from   iron   and  steel  while 
molten  state  in  a  reverberator)-  or  similar  iron  ftirn 


varied,  and  the  original  chloride  solution  obtained  by 
chemical  means,  or  the  caustic  solution  from  the  first  tank 
may  be  carried  through  the  series  for  the  production  of 
strong  alkali. — A.  W. 

'Elements  [Na,  Zn,  P,  Sec."]  \  Obtaining  \_EleclrolyticaUy\ 

\rotatile •,from  their  Ores  and   Compounds.     British 

Aluminium  Compauv,  Ltd.,  London.  From  A.  II.  Cowles, 
Cleveland,  U.S.A..  'Eng.  Pat.  9903,  May  13,  1901. 
Thk  process  of  obtaining  a  volatile  electro-positive  element 
from  its  ores  or  compounds,  consists  in  passing  an  electric 
current  through  the  fused  mass,  sustaiued  at  a  temperature 
higher  than  the  volatilising  point  of  the  element,  and  em- 
ploying a  porous  cathode,  through  which  the  vapours  of 
the  element  pass,  as  they  are  formed,  into  a  condensing 
chamber  on  the  other  side. 

A  separate  claim  is  made  for  obtaining  sodium  from  a 
mixture  of  the  fluorides  of  sodium  aud  aluminium  by  this 
process.  An  iron  receptacle,  connected  with  the  negative 
pole  of  the  battery,  has  a  false  bottom  upon  which  is  laid 
a  bed  of  porous  carbon  forming  the  cathode.  The  mixture 
i-  placed  upon  this  bed  and  fused  only  in  the  central  portion, 
the  unfused  materia]  against  the  Avail  of  the  receptacle 
acting  as  a  protective  coating,  both  from  contamination  of 
the  bath  by  the  iron,  and  from  the  direct  action  of  the 
current.  The  anodes  are  of  carbon,  and  dip  direct  from 
above  into  the  fused  portion  of  the  bath.  The  sodium  vapour, 
as  it  is  formed,  passes  downwards  through  the  porous  carbon 
cathode,  and  is  condensed  in  a  small  airtight  chamber 
underneath. — A.  W. 

Ores  or  Compounds;  Process  for  the   Reduction  of  ■  , 

!/  Means  oftht    Electric  Current.     II.  A.  Irvine,  Niagara 

Kail-.  U.S.A.     Eng.  I'at   13,032,  June  26,  1901. 

A  TEMPOEAET  conducting  heap  or  mass  of  granular  carbon 

is   placed   next  to,  or   surrounded  by,  a  charge  of  material 

having    fusible    mineral    constituents,    and    containing    a 


with   basic   material,   by  passing  a   strong  current 
tricity   through   them.      One   pole  enters  the  fun 
forming  either  single  or  multiple  points  of  electric 
with  the  lining  of  it,  constitutes  one  of  the  electrod. 
other   electrode  is  made  of   a    metal    conductor  coate    n 
basic  material  which  is  refractory  in  the  metal,  and     > 
a  conductor  of  electricity,  and  it    is  suspended, 
unattached,  in   the  midst  of  the  furnace  and  molten   0 
through  which  a  strong  current   is  passed  when 
electrodes  are  coupled   up  with  a  dynamo  or  other  |i" 
source  of  electricity. — G.  11.  R. 

Matrices;     Separating    the from    Galcanop 

Precipitated    Metals.       C.    E.   Steinweg,    Lfldei 
Germany.     Eng.  Pat.  1.3,355,  July  1,  1901. 

The    metal   is   precipitated   around    the    flai 
matrices  which  are  formed   of  thin   sheet  metal,  divi  1 
the  back  by  grooves   into  several  divisions,  which  co  h 
be  easily  torn  off  the  precipitated  metal.— G.  H.  I! 

XII.-FATS.  OILS,  AND  SOAP. 


Sunflower  Oil.     1".  Jean.      Ann.  Chim.  anal.  app).  I 

160.     Chem.-Zeit.  Hep.  1901,  25,  209. 
Tin;  oil  obtained  by  the  first  pressure  of  the  seed-  i 
yellow,  clear,  and   neutral    liquid,  suitable   for  dietel 
poses.      That  won   by  subsequent   expression   is  da 
colour,  aud   is  tit  for  burning  and  making  varnishes. 
flower  oil  has  a   specific  gravity  of  0'925  at   19  . 
rotatory  power  of  +  22  ;  its  saponification  value  i* 
and    its    iodine  value  121.      Its  fatty  acids   melt   at 
sample   examined   contained    :cl    per   cent,   of   fr> 
cal  ulatcd  :i-    >!•  ie  ;  the  unsapouitiublc  matt  I 
cent.     Treated  with  one  drop  of  sulphuric  acid,  bu 
oil  yields  a  golden  yellow  colour  surrounded  by  a  gr 
ring  with  violet  spots.      Mixed  with  sulphuric  acid, 
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I   mass   which   does  not  become  browu.     Sun- 
rr  oil  reduces  alcoholic  silver  nitrate. —  !•'.  II.  L. 

ut   Oil.    J.  Lewkowitsch.     Chem.   Uev.   Fett-   u. 
Harz-Ind.  1901, 1,  [8],  156. 

I     author   obtained   58 '6  per  cent,   of  oil  by  extraction 
the  kernels  of   the  nuts   of  the  Aleurites  moluccanu. 
-Muts   differed  from   those    recorded   by  De  Xegii, 
i    the   iodine  value.      The  comparative   figure* 
in  the  subjoined  table  :  — 


v 


tenuity 0-920— 0926  at 

15°  C. 

nitration  value 184— 187-4 

■  r  nine 

.  ndne 136-3-139-3 

.nier  reading  . .  7'i— 75"5  at  15°  C. 

1  value 

wd  nUty  acids  (insoluble 
spirit). 


Lewkowitsch. 


0-92505  at  15'6°  C. 

192-« 

95  "5 

163 '7 

76a1  25°  C, 

78-6  .it  20   C. 

9-8 
0"E1  pei 


iidual   oil-cake  had  the  following  composition  : — 

0;  moisture,    iO'OO;  ash,  8   -28;  nitrogenous   sub- 

-,    16*  16 ;  fibre,    147;  and    starch,   sujar,    &c.   (by 

),   25-29  per  cent.     The  ash  contained  23- 52  per 

K  I  '  ind  53-04  per  cent,  of  P.,<  )0.—(  .  A.  M. 

ii    Wax ;     Variations   in    the  Composition    of  . 

Ahrens  and  P.  llett.  Zeits.angew.  Chem.  1901,  14, 
;],084— 685. 

i  the  object  of  determining  the  cause  of  the  variations 

■  recorded  constants  of  Japan  wax,  the  authors  have 
ted  the  fat  themselves  from  the  fruit  of  the  Japan 
ree  (lihus  sucsedanea),  partly  by  boiling  it  with  water, 
artly  by  extraction  with  ether.     In    this   way   they 

led  about  25  per  cent,  of  a  soft  greenish-yellow 
uu'e  which  gave  the  following  values  : — Iodine  value, 
— 12*8 ;  acid  value,  11 '2 — 120;  saponification  value, 

-S18-0. 
1  of  the  substance  was   then  bleached  in  the  san  with 

-tilt  that  the  iodine  value  fell  to  7 '6,  whilst  the  acid 

rose  to  1 3- rt,  and  the  saponification   value  showed 

Another    portion    decolorised    by    boiling    with 

il  ia   an   ethereal   solution   gave    an   iodine 

"f  ll-l.     It  is  stated  that  Japau  wax  with  an  iodine 

■  >!  4  i-  not  met  with  in  commerce  at  the  present  day. 
lamtion  of  the  difference  between  the  results  obtained 

ad  formerly,  it  is  suggested  that  possibly  the  manu- 
al the  wax  is  now  carried  out  in  a  different  manner 
■an;  and  that  to  meet  the  increasing  demand,  aceele- 
processes  with  methods  of  artificial  bleaching  may 
introduced. — C.  A.  M. 


F.mseed    Oil    and    its    Adulterants.      P.    C.    Mcllhiney, 

I'eport    to     Commissioner    of  Agriculture,    New    York 
State,  ISA.,  1901,  1—31. 

\i  imii  gh  oil  from  American  seed  i-  gradually  replacing 
thai  from  foreign  seed  in  the  United  States,  Calcutta  seed- 
"il  still  commands  a  higher  price  owing  to  it-  lighter  colour. 
iitta  "il,  a- a  rule,  i- sold  in  the  raw  condition,  and  is 
largely  used  by  the   varnish  makers.     Thi  M  in 

1898   i-  estimated  at    13,000,000  to    I  I. 1,000   busl 

Max  seed,  whilst    the  output  for  1899  probablv  am. .tinted  to 
00,000  bushels.     Each  bushel  of  seed  produces  about 
2  ■ 3  gallons  of  oil. 


obtained    by    extraction    with 


Extraction. — The   oil    n 
solvents  or  by  expression. 

Analysis. — In  the  author's  opinion  the  most  valuable 
data  for  judging  as  to  the  purity  of  linseed-oil  are  the 
tjllowmg  tests:— (1)  specific  gravity;  (2)  iodine  and 
bromine  values;  (3)  per  cent,  of  unsaponifiable  organic 
matter;  (4)  saponification  value;  (5)  acid  value;  (6)  per 
cent,  of  insoluble  bromine  derivatives ;  and  (7)  amount  of 
volatile  oil  (turpentine  and  benzine).  II.  baa  applied  most 
of  these  tests  to  a  large  number  of  oils  obtained  from 
various  manufacturers  in  Xew  York  States  and  gives  the 
following  conclusions  : — 

Specific  Gravity. — This  should  vary  between  0  931  and 
0-937  for  raw  oil,  and  between  0  931  and  0-950  for  boiled 
oil  at  15-5°  C. 

Bromine  Addition  and  Bromine  Substitution  Values 
(this  Journal.  1900,  176).— The  former  should  lie  between 
100  and  110,  whilst  the  latter  should  not,  as  a  rule, 
exceed  5. 

.\on-Volatile  I'nsaponifiable  Matter.— This  should  be 
less  than  2-5  per  cent,  in  either  raw  or  boiled  oil. 

Saponification  Value. — Should  not  be  less  than  187  for 
raw  or  186  for  boiled  oil,  and  in  neither  case  should  it 
exceed  196. 

Insoluble  Bromine  Derivatives.  —  The  author  regards 
Hehner  and  Mitchell's  method  (this  Journal,  1899,  77) 
as  a  valuable  test  for  the  detection  of  other  seed-oils  in 
linseed  oil. 

Acid  Value. — This  should  be  less  than  5,  as  a  rule,  in 
either  raw  or  boiled  oil,  though  old  oil  may  give  figures  as 
high  as  7. 

Action  on  Polarised  Light. — Tire  author  considers  that 
the  test  is  chiefly  of  value  for  the  detection  of  rosin  oil, 
which  is  dextro  rotatory. 

Methods  are  given  for  the  detection  and  determination 
of  various  adulterant-. 

Effect  of  Temperature  on  the  Specific  Gravity  of  Linseed 
Oil.— This  is  shown  in  the  subjoined  table  in  which  water 
at  15-5'  C.  is  taken  as  unity  throughout : — 


Oil. 


Sp.  Gr.  at 

1  .V.1    C. 


■in  raw  linseed. 

„ 
.  nicriean     „ 


9336 
9328 
93*5 
9345 
9385 
9375 
9327 
9332 
9330 
9316 


Sp.  Gr.  at 
28' C. 


0-9255 

0-9256 
0-9263 
0-9297 
0-9293 

0-9245 

0  9258 
0-9235 


Sp.  Gr.  at 

100;  C. 


0-8788 


0-S732 
0-8731 
0-8735 

o-sn-3 


Difference  for 

T  C    from 

I5-5D—  2-    C. 


Difference  for 

l-'C.from 

28°— 100°  C. 


D'000650 

0-00069S 
0-000650 
0-f 00656 
0-OC0707 
0-0C0653 

0-000693 

0-000625 
0-000646 


n-0ni721 


0-000714 

0-000726 


Difference  for 

1    ('.  from 
15-5°— 100°  C 


0-0O0711 


0-000704 
I 

0- 114 

0-000716 


<  rection  for    Temperature   with    a  Hydrometer. — The 

Hiing  constants  are  to  be  added  to,  or  subtracted  from 

-  of  a  glass  hydrometer  (correct  at   15-5°  C.) 

■  immersed  in  linseed  oil,  for  each   degree  from  40    to 


correction  for  1°  F.  was  found  to  be  0- 000361 
C,  0-000650.— C.  A.M. 


and 


Vaselines ;     Tests  for   and  Properties   of  Xatural  . 

—  Hcehnel.    J.  Pharm.Chim.  14,  [2],  74.    Pharm.  Post, 
1901,  281. 

Two  kinds  of  vaseline  are  met  with  in  commerce,  that 
obtained  directly  from  petroleum,  and  paraffin  ointment, 
which  is  merely  a  solution  of  paraffin  in  vaseline  oil.  Of 
these  the  former  is  to  be  preferred  for  pharmaceutical  use 
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on  account  of  its  homogeneous  consistence.     To  determine 
the  value  of  a  sample,  the  following  tests  should  l>e  applied, 
when   soli.l  an.l  when  melted;  solidifying  point; 
I   an  el   ereal  solution  lo  sin  ;     odour  : 

of    permanganate  by  heating  together  equal  parts  of 
aud  1:1000  solution  of   KMn<\.     White  vaseline 
I  not  decompose  the  reagent  in  K>s  than  13  minutes, 
How  variety  in  less   than   sis    minutes.      I 
should  betaken  at  two  temperatures,  viz.,  60   and  70°  C, 
Fractional  distillation ;  the  quantity  distilling  below  130" 
and    belovi     200     C.    should    be    noted.     A  good    vaseline 
should  he  free  from   sulphur  compounds  ;  it  should,  there- 
fore,  give  no  brown   colour  when  heated  on  the  water-bath 
with  ammoniacal  Bilver  nitrate  solution.     The  iodine  number 
vari.s  and  is  the  highest  (7  to  12)  with  American  products. 
The   refractim    index  at  55°  should  lie  between  1    159  and 
1  -47.S.     The  saponification  number  should  be  0.     To  distin- 
guish between   natural  and  fictitious  vaselines,  the  index  of 
sty    is  sufficient   to   decide   the   purity,  any  product 

showing  a  viscosity  figure  below  :;  at  60  must  1 nsidered 

adulterated  with  paraffin  ointment.     Also  when  the  index  of 
viscosity  falls  below  1'4.  adulteration  must  be  assumed. 

-J.  ().  H. 

Oils,  Fats,  and  Waxes;  Elimination  and  Determination  of 
Water  in C.B.Davis. 

See  under  XXIII.,  page  941. 

Oils;  Maumeni  Test  for .     C.A.Mitchell. 

See  under  XXIII.,  page  939. 

Frit   AlMine  Hydrate  anil  Carbonate  in  Soap  ;   Effect  of 

Sodium  Chloride   in   the  Determination   of  .     F.  E. 

Kobertson. 

See  under  XXIII.,  paje  936. 

Viscosimeler  ;   The  Engler-Ragosine . 

A.  liagosine. 

See  under  XXIII.,  page  933. 

PATENTS. 

Wool;  Removing  Fat  from  ,  and  Apparatus  for  that 

Purpose.     CD.  Abel.     Eng.  Pat.  17,704,  19U0. 
See  under  V.,  page  891. 

Oleaginous  Matter;  Bleaching  of .     The  Cotton-Seed 

Co.,  Ltd.,  London.  From  J.  C.  W.  Stanley,  New  York. 
Eng.  Pat.  11,419,  June  4,  1901. 
Claim  is  made  for  a  process  of  circulating  the  oil  or  wax  in 
a  thin  film  over  a  transparent  surface,  aud  subjecting  it  to 
the  action  of  light  during  its  pas-age,  whilst  in  certain  cases 
air  or  other  gas  is  introduced  under  pressure  to  effect 
simultaneous  oxidation. 

In  the  special  form  of  apparatus  described,  the  oil  is 
contained  in  a  tank  with  a  conical  lower  end  which  is 
closed.  Above  this  tank  are  three  bleaching  chambers 
formed  of  a  series  of  vertical  posts  supporting  panes  of 
glass,  and  closed  with  air-tight  covers.  A  second  tank  is 
supported  above  the  bleaching  chambers,  and  is  connected 
with  a  pump  which  draws  the  oil  from  the  lower  tank. 
Bach  of  the  bleaching  chambers  has  an  interior  pipe  or 
trough,  connected  with  fan-tail  distributors  to  spray 
the  oil  against  the  vertical  panes  of  the  chamber.  The 
oil  is  returned  to  the  lower  tank  through  pipes  which 
project  a  short  distance  into  the  bottom  of  the  chambers 
and  are  controlled  by  valves.  Electric  arc  lamps  an 
supported  within  the  chambers,  and  it  has  been  found  that 
three  lamps  of  about  1,500  candle  power  will  bleach  the 
oil  flowing  over  a  superficial  area  of  about  400  sq.  ft.  in 
5  to  8  boms.  The  material  in  the  lower  tank  is  heated  by 
means  of  a  -team  '-oil  when  necessary,  and  means  of  cooliug 
the  bleaching  surfaces  are  provided. — C.  A.  M 

Lubricant,  and     Process    of    Staking    the    same.       M.    S. 

Qudnall  ami   II.  Calvert,  Wichita,  Texas,  U.S.A.     Eng. 

Pat.  22,867,  Dec.  14,  1900. 
Tbe   composition  claimed  is   specially  intended   for  moving 
machinery,  and   is   stated   to   keep  the   parts  |and  bearings 


cool.     It   is   prepared   by  adding   "  signal  oil"  (1   qn 
slaked  lime  (.2'  lb.),  then  moderately  heating  the  . 
with    black    oil    (.1    gall,  k  and   finally  pouring  the 
into  a  hot  solution  of  2 :\  lb.  of  soap  in  5  pints  of  wal 

Candles  ;   Especially  those  for   Hunting  in  Spring  La 
[I.  Palmer  and    \V.  ( 'alderwood,  Stratford,    I 
Pat.  23,789,  Dec.  29,  1900. 

The  candle  is  provided  with  a  base  of  cement  to  wliicl  (- 
wick  is  attached. — C,  A.  M. 

Soft    Soap;      Xetc   Manufacture   of  .      P.  A.  Hit 

Stockport.      Kng.  l'at.  17,278,  Sept.  29,  1900. 

A  soft  soap  is  made  by  mixing  a  vegetable  oil  and  re;  in 
ecpial  weights,  heating  aud  stirring  till  the  resin  is  dissc  il 
(  'austic  potash  solution,  free  or  practically  free  from  ci  k 
soda,  is  now  added,  and  finally  a  strong  lye  to  finish  oi , 

Soap  for  Use  in  Sea-Water ;  Composition  for  the  J  u 

/'a,  lure    of  .      L.   M.    Baptistine  -  lilanc  •  K;t\ 

Pragniguan,  France.     Eng.     l'at.  2847,  Feb.  9,  19U 

'■  A  so\i'  for  use  in  sea-water  "  is  prepared  bj 
the  following  ingredients  iu  approximately  the  pri 
named:  —  Cocoauut  oil,  :i 9 •  U 7 5  kilos.;  water  ' 
rivers  Narbuti  and  Foux  in  equal  parts,  41-071 
caustic  soda,  9 -017  ;  and  salt-water  containing  12 
salt  to  88  parts  of  water,  10-714  kilos.— C.  A.  M 

XIII.-PiaMENTS,  PAINTS;  RESINS 
VARNISHES;  INDIA-RUBBER,  Etc 

(A.)— PIGMENTS,  PAINTS. 

Oil  Colours  in   Tubes;  A  Siccative   [Elieococca  Oi 

.     M.  Kitt.      Chcm.  liev.  Fctt-  u.  Harz-Ind. 

8,  [8],  157. 
Mini    of  the  mineral  colours,  when  worked  into  a 
with  oil,  show  a  tendency  to  separate  again  when  -t> 
tubes.     The  most  common  means  of  preventing  th 
add  from  5  to  10  per  cent,  of  wax  to  the  mixture      I 
the  saponification  value  of  linseed  oil  as  195,  aud  that 
wax  as  95,  the  approximate  proportions  of  the  const 
can    be    calculated   from  the   saponification   vnlue  i 
mixture.     For  this  purpose  the  oil  colour  is  exptee 
to  filter-paper  and   extracted   in  a  Soxhlet  appirati 
ether,  the   ethereal   extract   evaporated,   and   the    I 
saponified  and  titrated  in  the   usual  manner.     In  ] 
the  addition  of  wax   is   said   to  have    the  ob.i' 
drying  sufficiently  hard  and  of  not  adhering  to   > 
coat  of  paint.     This  can  he  obviated  by  the  si 
Japanese    wood    oil    (tung    oil)    for  the    wax,   adt 
being  taken  of  the  property  possessed  by  that  oil  of  Bi 
ing  on  exposure  to  light.     The  cold-pressed  oil  is  t 
to  direct  sunlight   in  glass   tubes   about  1  cm.  in  di: 
and  yields  in  a  few  weeks  a  suitable   product 
further  advantage  of  increasing  the  drying  pro| 
oil    colours.      Linseed   oil    containing    10  pet 
solidified  oil  completely  dried  in  40  hours,  whilst  nlira 
oil    paint,    containing   the    same    proportion,  dried 
hours. — C.  A.  M. 

Paris   Green;   Determination  of  Arsenious  Osttl'- 1 
S.  Avery  and  II.  T.  Beans. 

See  under  XXIII.,  page  936. 

PATENTS. 
Colour    Substanee   [Iron    Otitic    Pigment] 
Liquors.     II   J.  lladdan,  London.     From 
i  leveland,   Ohio,    I'.S.A.     Kng.    l'at.    28,868,   D 
1900. 

"  Waste  iron  pickle  liquor,"  either  chloride  or  aulj  ' 
treated  with  a  current  of  air  and  steam,  and  wb 
tion  is  proceeding,  a  solution  of  sodium  orothi 
is  run  in  to   exact    neutrality.      Simultaneously 
is  introduced  at  the  boiling    point,  double  in  rohimi 
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lie  liquor  under  treatment.     Provided  that  no  exci 

is   employed,  n  yellow    precipitate,   having   the 

nite  composition   Fc3<  >:lI'e._(<  tin, ,  is  deposited,  which  is 

icted,  washed,  and  dried.     This  pigment   is  claimed  to 

ralunble  and  new   properties;  ii  does  not  require 

gating  or  grinding,  is  quite  free  from  acid  or  undecom 

cd  sulphate,  ami  eau   be    ground  into  oil  as  it  is.  yielding 

tint  of  an  opaque  bright  yellow  colour.     It  may  also  be 

ith  furnaccd  to  give  oxide  reds  of  different   shades.     If 

d   pickle   is   a   sulphate  liquor,  anil   if  barium  or 

ililoride  be  substituted  for  the  sodium  carbonate,  a 

nent  is  obtained   of  about  three  times  the  usual  bulk, 

mining  the  alkaline  earth  metal  as  sulphate     Similarly. 

i  :i  chloride  pickle,   the  barium  or   calcium    remains   in 

s  chloride,  and  may  be  thrown  down  with  a  soluble 

as  "  blanc  fixe  "  (barium   carbonate),  or  "pearl 

(calcium  carbonate). — F.  H.  L. 

e  and  other   Ores;   Treatment   of ,  chiefly  for  I  lie 

Hreet  Production  of  Zinc  White,  and  Furnaces  therefor. 
,'.  H.  Middleton  and  the  Non-Injurious  White  Paint 
indicate,    Ltd.,    London.     Eng.   I'at.    12,274,  June    la, 

voe  of  the    reverberator}'   type,  but    without   a 
ad  with  a  fire  chamber  about   3  ft.  deep,  is   used, 
tire  chamber  is   loaded    with    fuel,   and  a  charge  of 
ii. le.  oxidised  ores,   or  calamine   is   put  on  the 
th.     When  it  becomes  hot  it  is  raked   oil'  the  hearth  on 
letopof  the   incandescent   fuel,  and  a  fresh  charge  is 
'.    t ti rn ai v,  with  more  fuel   in  the   tiro  ehamb<r. 
soon  as  the   hot  ore  reaches  the  fuel,  zinc  fumes  are 
:  id     travel   over  the   hearth  into    a    suitable   con- 
ing chamber.      The  fire  bars  of  the  furnace  are  carried 
I]    notched     bearers,   beyond   which     their   ends 
iiiis  they  eau  be  rotated  by  means  of  levers  so  as 
ip  an  1  remove  gangue. — F.  II.  L. 

'it :  Preservative  ,  for  applying  to    fnilia-Rnbber 

II.  11.  A.  IMiilp,  l'ailton,  near  Iiugby.     Eng.  I'at. 
1,844,  Sept.  21,  1900. 

parts  of  dry  white  lead  are  ground  with  1  part  of  tur- 
ine,  thinned  with  20  parts  of  mineral  naphtha,  and 
■d  with  160  parts  of  ordinary  rubber  solution,  more 
entitle  or  naphtha  being  added  if  the  whole  is  too  thick. 
composition  is  applied  with  a  stiff  brush  to  the  sides 
ivers  of  double-tube  pneumatic  tyres,  to  fill  up  the 
rivicb  appear  there  as  the  covers  wear.  Two  coats 
.  being  put  on  while  the  tyres  are  properly  inflated. 

— F.  H.  L. 

(B.)— RESINS,  VARNISHES. 

Oil  and  its  Adulterants.     P.  C.  Mcllhiuey. 

See  under  XII.,  page  909. 

(C.)— INDIA-RUBBER,  &c. 

loulchouefrom  the  Congo.     Imp.  Inst.  J.,  5ept.  1901. 

::  the  beginning  of  1900,  the  production  of  caoutchouc 
go  State  has  been  officially  supervised,  the 
1  ontrole  Forestier"  having  been  organised  for 
.  and  that   Institution   having  already  brought 

it  changes  greatly  to  the  benefit  of  the  rubber-planting 

stry. 

1   •    i"  mil,    Forest  Inspector    in    the    Congo    State, 

nlics   the   production   of   rubber   as    now   carried    on 

actually  the  whole  of  the  rubber  exported  is  obtained 
abing  plants  of  the  genus  Landolphia,  of  which 
B  arc  four  varieties.  Other  climbing  plants,  yielding 
iot  caoutchouc  exist,  but  in  small  quantities ;  probably 
'  a-e  3,000,000  plants  under  cultivation  at  the  present 
in  the  equatorial  districts. 

iiere  are  three  distinct  forms  of  rubber-yielding  plants 
are  most  largely  cultivated. 

rst  the  white  caoutchouc  locally  known  as  matofemongo, 
iikcI  from  the  Landolphia  owariensis.  The  fruit,  which 
Una  the  seeds  and  a  sugary-acid  juice,  is  round  and 
'sh  coloured,  and  is  about  the  size  of  an  orange.    The 


milk  of  this  liana,  or  climbing  Landolphia,  is  whitish  and  is 
coagulated  into  rubber  by  pouring  it  into  boiling  water. 

Another  variety  of  Landolphia  owariensis,  which  pi 
duces  a  milk  yielding  rosy  caoutchouc,  bears  a  small  fruit, 
yellowish  to  reddish-green  in  colour,  and  containing  an  acid 
juice;  this  plant,  known  locally  as  mongew  or  bongow, 
yields  the  most  valuable  rubber,  specimens  of  it  having 
recently  been  quoted  at  4.v.  .">(/.  per  lb.  It  is  precipitated OI 
coagulated  by  boiling  water. 

The  third  variety,  Landolphia  florida,  known  as  mon- 
dongo,  hoole,  Sec.,  yields  a  black  caoutchouc,  which,  like 
i  ho  white  and  rosy  varieties,  is  coagulated  by  boiling  water; 
hut  it  is  not  coagulated  by  the  acid  juice  of  costus  canes,  a 
fluid  which  is  extensively  used  to  obtain  the  rubber  from  the 
milk  of  the  two  varieties  of  Landolphia  owariensis. 

It  is  because  of  the  properties  of  coagulation  just  men- 
tioned that  merchants  strongly  advise  that  the  different 
varieties  be  collected  separately,  otherwise  it  happens  that 
an  inferior  rubber  is  produced  by  a  mixture  of  two  or  more 
kinds  of  caoutchouc. 

The  coagulation  by  means  of  tbe  costus  canes  is  readily 
carried  out  : — A  banana  leaf  is  fitted  iuto  a  hole  made  in  the 
ground,  shaped  like  a  small  basin;  iuto  this  the  milk  is  poured. 
A  portion  of  the  costus  cane  is  then  squeezed  over  the  liquid  ; 
tin'  drops  of  juice  immediately  coagulate  the  rubber,  which 
is  afterwards  pressed  free  from  adhering  liquid.  All  forms 
of  caoutchouc  coagulate  on  evaporation,  producing  the 
purest  form  of  rubber. 

The  lianas  are  propagated  upon  a  large  scale  from  the 
seeds,  of  which  from  10  to  20  exist  in  every  fruit  of  the 
mature  plant.  It  is  essential  that  the  seeds  should  be 
planted  in  the  prepared  area  when  they  are  ripe,  and  before 
they  have  had  time  to  get  dry.  After  the  seeds  are  planted, 
germination  occurs  in  about  a  fortnight,  and  when  the  little 
plants  have  eight  leaves,  they  are  in  a  suitable  condition  for 
planting  out. 

Large  tracts  of  forest  are  marked  out,  and  round  each  tree 
a  space  is  cleared  free  from  brushwood  and  undergrowth. 
Prom  two  to  twenty  little  seedlings  are  planted  round 
the  tree  (the  number  varies  with  the  nature  of  the  tree), 
and  these,  in  growing,  twine  up  even  to  the  summit  of  the 
tallest  trees,  and  in  a  few  years  create  a  dense  stagnant 
undergrowth  that  is  particularly  favourable  to  their  successful 
cultivation.  At  the  end  of  nine  or  ten  years  they  are  fit  to 
be  tapped  for  the  caoutchouc. 

At  present  the  caoutchouc  is  only  obtained  by  incisions 
in  the  stem  of  the  liana,  and  it  is  greatly  to  be  hoped  that 
during  the  next  few  years  a  method  of  treatment  may  be 
adopted  whereby  the  milk  may  be  drawn  from  the  tissues 
of  the  leaves  and  bark.  In  the  above-mentioned  manner 
trial  grounds,  to  the  extent  of  74  acres,  have  been  planted 
with  the  Landolphia,  at  the  rate  of  5,000  plants  per  acre. 

Rubber;   Plants  which  furnish  Congo .     Gummi- 

Zeit.  1901,15,  [42],  712—713. 
Congo  rubber  is  chiefly  derived  from  plants  belonging  to 
the  order  Apoct/nacsc,  but  there  are  other  sources,  such  as 
certain  members  of  the  genus  Ficus  aud  other  undeter- 
mined plauts.  Ilallier  indicates  15  species  and  one  variety, 
but  all  of  these  do  not  furnish  rubber.  In  many  cases  the 
material  necessary  to  classify  them  hotanically  has  not  yet 
been  obtained.  Of  the  six  species  mentioned  by  Schlechter 
(West  African  Rubber  Expedition,  189U — 1900)  as  com- 
mercial sources  of  rubber,  Landolphia  tomentosa  A. 
Deuecre  is  probably  identical  with  L.  Hendelotii  A.D.C., 
and  L.  Comorensis  K.  Sch.  with  L.Florida  var.  leiantha 
Oliv.  The  statements  of  travellers  as  to  the  commercial 
value  of  their  products  are  also  much  at  variance. 
L.  Klainii  is  certainly  found  in  various  parts  of  the  Free 
States,  the  rubber  obtained  from  it  being  called  "  Kasai 
red."  The  name  "  red  rubber  of  Kasai  "  belongs  to  the 
produce  of  L.  dentil  (syn.  L.  Owariensis)  or  "  Jlatofe 
Mongo  "  (Schlechter,  loc.cit.).  The  two  plants  are  difficult 
to  distinguish,  but  the  former  is  characterised  by  its  egg- 
shaped  ovary  and  gigantic  fruit. 

L.  Owariensis  apparently  furnishes  most  of  the  rubber 
obtained  iu  West  tropical  Africa,  several  writers  agreeing 
as  to  its  high  quality. 
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L.  Hauielotii  grows  near  the  Stanley  Fails,  and  yields 
rly  all  the  rubber  exported  from  between  the  mouths  of 
the  rucrs  Senegal  and  Niger,  tax.,  about  8,000,000  kilos. 
yearly,  worth  12  to  18  million  Cranes  (I'hcvallier). 

]..  tucida  also  furnishes  Congo  rubber,  but  little  is  known 
of  tbf  plant. 

Authorities  differ  as  to  the  commereial  value  of  Carpo- 
dintis  lauceolatus,  said  to  yield  a  rubber  of  good  medium 
value,  and  found  between  Lusambo  and  Ltiluaburg  as  far  as 

the  Main  etna  district,  and  in  many  other  localities,  in 
some  places  already  growing  scarce,  owing  to  methods  of 
collecting  the  juice.— B.  I..  J. 

Rubber  Industry  of  Rhodesia,     hunt.  Inst.  J  .  Sept.  1901. 

Thh  following  is  a  summary  of  a  report,  dealing  with  the 
species  of  rubber  indigenous  to  North  West  Rhodesia,  by- 
Mr.  Harding,  the  Acting  Administrator. 

There  are  three  distinct  species  of  rubber  plants  indigenous 
to  thi^  country,  biz.,  Landolphia  Jlortda3  Capodinus  (anew- 
lotus,  and  Kickria  elastica.  The  first-named  is  a  kind  of 
vine  rubber  usually  found  growing  in  marshy  tropical 
ilities.  It  grows  in  close  proximity  to  a  small  tributary 
of  the  Zambesi,  northwest  of  Nyakatoro,  and  also  on  an 
east  bank  tributary  of  the  Kaboinpo  River,  called  the 
Mnmbasi.  No  doubt  this  species  may  be  found  in  con- 
siderable quantities  in  the  basins  of  the  numerous  tributaries 
of  these  two  rivers,  as  quantities  of  the  prepared  rubber 
have  been  found  in  possession  of  the  natives  inhabiting 
these  districts. 

The  Lamlolphia  florida  is  collected  and  prepared  by  the 
natives.  The  cutting  of  the  vine  is  accompanied  by  great 
waste,  for  it  is  promiscuously  hacked,  the  best  and  largest 
branches  being  selected  for  subsequent  preparation,  while 
the  smaller  ones,  which  would  attain  maturity  in  another 
year,  are  left  to  rot  on  the  ground. 

The  juice  of  the  plant  cannot  be  extracted  by  incision, 
and  so  the  preparation  of  the  rubber  is  conducted  as 
follows: — The  selected  material,  in  lengths  of  3  ft.  to  4  ft., 
is  soaked  in  water  for  48  hours,  and  then  hammered  to 
remove  the  bark.  The  "blanket,"  as  the  rubber  is  termed 
at  this  stage,  is  then  immersed  in  water  and  boiled  for 
three  or  four  days,  until  the  bark  is  completely  removed. 
While  the  rubber  is  still  warm,  it  is  rolled  into  sticks  about 
six  inches  long,  called  matallas,  which  are  hung  up  to  dry 
and  subsequently  made  into  what  are  known  as  "  chetotes," 
which  are  sold  to  the  Mombari  traders  The  price  of  this 
class  of  rubber  at  Benguela  would  be  from  2.v.  9i7.  to 
S».  Cf/.  per  lb. 

Kickxia  elastica  is  a  tree  rubber  found  in  close  proximity 
to  the  Landolphia  Jlorida ;  it  has  been  uotieed  in  the 
possession  of  natives  north-west  of  the  Zambesi,  near  the 
Kasai  River. 

The  rubber  is  procured  by  making  an  incision  in  the 
tree,  and  is  of  better  quality  than  either  of  the  products 
obtained  from  the  two  other  species.  It  is  free  from  dirt 
and  bark,  and  the  only  objectionable  ingredient  present  is 
grease,  which  is  introduced  into  the  material  at  the  time  of 
collecting,  and  also  when  moulding  it  into  various  shapes. 

This  kind  of  lubber  is  often  used  by  the  natives  to 
mix  with  inferior  samples,  thereby  improving  their  market 
value. 

Capodinus  lanceolatus  is  found  in  considerable  quantities 
between  the  Kwaudo  and  Kwito  Rivers,  and  is  generally 
met  with  throughout  the  Barotse  country  west  of  East 
Eunga  liiver.  This  plant  is  also  a  species  of  vine  rubber,  and 
although  admittedly  of  inferior  quality,  still  it  will  thrive  in 
a  very  poor  soil,  and  should  eventually  prove  a  valuable 
to  Western  llarotseland.  To  substantiate  this  state- 
ment it  is  pointed  out  that  both  east  and  west  of  the  Kwito 
Itiver  the  Portuguese  have  erected  stations  with  the  object 
"Heeling  this  rubber. 

Capodinus  \~  a  phanerogamous  plant,  and  grows  from 
6  ins.  to  8  ins.  in  height ;  the  roots  are  found  4  ins.  beneath 
the  surface  of  the  coil,  and  they  extend  evenly  and  uniformly 
over  a  considerable  area. 

The  process  of  preparation  of  this  root  is  the  same  as  that 
described  under  Landolphia  florida . 

There  is  little  doubt  that  North-West  Rhodesia  is  a 
rubber-producing  country,  and  only  an  early  settlement  of 


the    internal    conditions   of    the   country    is    necessan 
secure   a   successful    future   for   the   development 
industry. 

Rubber  Bands.     Gummi-Zeit.  19111,15,  [43],  722— 7; 
Elastii     rubber-hands    require   to   be    made  of    vet 
material,  and  at  the  best  arc  greatly  affected  by  atm 
conditions.     The  red  variety  lias  long  been  in  favour,  but 
quality  of  the  rubber  has  of  late  deteriorated,  either 
of  faulty  workmanship  or  tin'  use  of  inferior  material, 
grey  bands,  which  are  identical  witli  the  black  except  th:it  ■ 
latter  ure  extracted  with  alkali,  are  most  used  now.    Thev  ■ 
incorporated  with  sulphur  by  the  aid  of  a  kneading  marl  ■ 
or    immersed   in    molten    sulphur.     Extraction   with  al  i 
sometimes   removes  too  much  sulphur,  so  that  after  a  I 
their  state  of  vulcanisation  deteriorates      Experience  sh  ; 
that   vulcanisation    is   best   effected  by   means  of  tub 
vapour. 

Slight  differences  in  the  colour  of  the  red  bauds  are 
to   changes   which   take    place  during  vulcanisation,  0  ) 
variations  in  the  colouring  matter  itself  (antimony  red). 

—  U.  L.. 
PATENTS. 

Vulcanising  Rubber  Materials  or  Compositions.  A. 
Bourne,  llristol,  Rhode  Island,  U.S.A.*  Eng.  Pat.  7 
April  4,  1901. 

During  the  process  of  vulcanisation,  the  articles  are 
in  a  strong  cylinder,  where  they  are  subjected  to  thi 
of  air,  or  air  and  steam,  at  a  pressure  of  from  5  to  100  lb.  r 
square  inch,  and  a   temperature   of  from    105    to 
Sometimes  the  goods  are  "condensed"  by  treat:. 
with  air  at  from  10  to  100  lb.  pressure  and  at  a  ten:; 
of  from  10°  to  100°,  afterwards  raising  the  temperatni 
the  point  at  which  vulcanisation  commences.     It  i*  g 
better  to  vulcanise  at  a  relatively  low  temperatui 
high   pressure  than  rice  versa;  and  since.  ..hen  both 
perature  and  pressure  are  high,  vulcanisation  proe. 
rapidly,  steam  cannot  be  employed  alone.     Article- 
in   the  manner  described  are  claimed  to  be  much 
than  those  manufactured  by  ordinary  processes. — F.  II 

Rubber    Substitutes  ;    Manufacture    of .     I 

Paulitschky  and   F.    Wiiste,    Vienna.      Eng.  Pat.  I 
April  2,  1901. 

This  composition  consists  of  disintegrated  leather,  50  |   ! 
waste  rubber,  3.">  parts  ;    cork,   0-5   part ;  asbestos, 
and  "  rubber-linseed  oil,"  10  parts.      Waste  (sole)  1 
disintegrated  by  machine  till  the  material  consists  oft 
partially  connected,  then  softened  by  soaking  and 
for  a  considerable  time  in  tanners'  dressing  (bi 
leaven,  and  water),  quickly  dried,  steeped  for  somi 
"  Lederol  "  (train  oil  freed  from  acid  by  treatment  u 
water),  and  pressed  from  excess  of  oily  matter,     t'lu     ' 
in   pieces   as    large  as  ha/el  nuts,  is  boiled  in  the  : 
root   sap  of  the   Landolphia  plant,  to  make  it  ela 
durable,  then  dried  slowly.     The  waste  rubber,  iu  m 
sized  lumps,  is  boiled  for  15  minutes  iu    a    1  or  - 
solution   of   caustic   soda.      The    "  rubber-linseed 
prepared  by  dissolving  about  95   parts  of  rubber  in    o 
linseed  oil  at  a  temperature  of  405  to  fioD  ( '.      > 
materials  are  mixed  together  in  the  proportions  ii 
the    product    is   shaped    in    calenders    having    .i 
heated   rollers,   and   finally  treated    with   sulphur 
diluted  with  carbon  bisulphide  for  the  purpose  of  ' 
tion.      The   finished    material    i>    stated  to    posses' 
elasticity     and    durability    than     the     rubber     ml 
hitherto  manufactured. — F.  II.  h. 

Gutta  Percha  m-  the  like ;    Extracting ,./'""«   / 

and    Twigs   containing   it.     ( 1.  Mitchell,  London. 
1'at.  13,204,  Jane  28,  1901  . 

The   leave?    or   twigs  arc  dried,  reduced   t"  pon 
extracted  with  carbon  bisulphide.     The  solution  ia si 
by   subsidence   or   by  centrifugal    action,    filtered    I 
charcoal,  and  distilled.      The  inventor  is  aware  tliat   i 
bisulphide  has  been  proposed  as  a  solvent,  and  chard 
a  filtering   medium,  before;  he  therefore  only  Cl 
process  outlined  above  as  a  whole. — F.  II.  L. 
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IV.-TANNING,  LEATHER,  GLUE,  SIZE. 

Stock;   Preparing  "  Sehmaseheii"  Skins    for . 

lather  Manufacturer,   1901,  12,   [6],  107,   [7],   127— 
28. 

ohmaschen  "  skins,  which  are  principally  ^kins  of 

i  lambs,  are   sorted,  in  order   to  separate    the   long 

.1  from  the  short  wool   skins,  and  soaked  in  water  for 

a  ut  48   hours,  afterwards    being  laid   in   piles  of   1.1 — 20 

11  is,   flesh    side    up,    and  a     mixture,     made     hy   adding 

dent  quicklime  to  a   solution  of  gas-lime  of  no    1!.  to 

0  a  paste,  is  applied. 

be  skins,  after  coating  on   the  flesh  side  with   the   lime 
I  ie,  are  laid  flesh  to  flesh  in  pile,  in  which  condition  they 
for  6—  8  hours,   when  the   wool   can    he  removed. 
1  Is    are    limed  for  eight    days,    being   moved    ilaili  , 
tucb   they  arc  washed  in  water  in  a  wash  wheel,   the 
I  it  being  changed  three  times. 
Iter  washing,  the   goods   are   bated   in    an  infusion  of 
.lung   for  about   two   hours,  afterwards   being  scudded 
e|  he  beam,  washed  in  warm  water,  and  lightly  drenched, 
are  ready  to  be  tawed, 
the  tawing  process,  they  are  taken   out,  and  dried, 
erably  in  the  open  air,  and,  when  dry,  stored  for  about  five 
in  a  dry  room. — M.  C.  L. 


father;  Black  Glycerin .     Leather  Manufacturer. 

1901,  12,  [7],  129. 
i  M  linn,  tough  leather  can   be    produced  by    impreg- 
og  skins   taken    direct    from    the    beam   house,    with 

•  rin.  to  which  has  been  added  either  boric  acid, 
ie  acid,  or  salicylic  acid.  This  leather  is  known  com- 
:ially  as  transparent  leather. — M.  C.  L. 

lactic  Acid  as  a  De-liming  Agent.     Leather  Manu- 
facturer, 1901,12,  [7],  133. 

as  a  delitnicg  agent  is  preferable  to  mineral 
s,  which  attack  the  skin,  injuring  the  fibre  aud  rendering 
resulting  leather  hard  and  brittle. — M.  C.  L. 

•  tietpsliiiis  ;   Preparing ,  for  Dyeing.     Leather 

Manufacturer,  1901,"  12,  [7],  12o. 
BP8KIN8  intended  for  manufacture  into  coloured 
uTs  are  best  sorted  immediately  after  bateiug.  The 
ling,  which  is  best  done  with  sumach,  is  the  next 
ation,  after  which  the  skins  should  be  well  washed,  and 
mt  on  the  flesh  side  on  a  stone  or  glass  table,  a  zinc- 
red  table  being  liable  to  cause  dark  spots  on  the 
ier.  After  setting,  the  goods  are  drummed  in  luke- 
i\  water  for  about  two  hours,  and  afterwards  slicked 
a  brass,  stone,  or  wooden  slicker,  after  which  they 
ready  for  the  colouring,  which  may  be  done  either  by 
ing  or  brushing,  the  former  giving  more  uniform 
Its. 

the  brush  method  is  to  be  employed,  the  skin  is  set  out 
n  oval  zinc-covtrcd  table,  and  the  colour  is  applied  with 
ift  hair  brush.  If  the  skins  are  to  be  dyed  by  dipping, 
ir  "f  skins,  paired  together  flesh  to  flesh,  are  dipped 
ibouf  10  minutes  in  the  dipping  trough,  which  contains 
8  litres  of  water  at  a  temperature  of  about  4o  1  .,  to 
h  is  added  a  sufficient  quantity  of  a  1  per  cent,  solution 
ie  aniline  dyestuff,  previously  prepared. 
ftet  dyeing,  the  skins  are  washed  in  cold  water,  set  out 
lie  flesh  side,  given  a  coat  of  linseed  oil.  again  set  out. 
afterwards  dried. 

lien  dry.  the  skins  are  whitened  on  the  flesh   side,  and 

■med  with   either  of  the  following  three  seasonings  : — 

■  iter  and  1  litre  of  milk ;  or  the  whites  of  three 

8   litres  of  water,  and  1—4   litres  of  milk  ;  or  8  litres 

1:,  r,  30  grins.  0f  gelatin,  and  5  grins,  of  brown 

ng,  the  goods    are    allowed  to  dry,  and   are 
afterwards   being  cork-boarded,    set  out,  aud 
arded. 

■  order  to  stiffen  the  goods  somewhat,  a  mixture  con- 
litres  of  water,  950grms.  of  Iceland  moss,  and 
™J-  of  starch,  after  boiling  and  filtering,  is  applied  to 
Bed)  side,  and  the  goods  hung  up  to  dry  immediately. 

— M.  C.  L. 


PATENTS, 

Hides,  skins.  Furs,  and  the  lik<  ,■   Treating  and  Presi  wing 

.     II.    R.    Riches    and   the    Wool,    Hide,    and   Skin 

Syndicate,  Ltd.,  London.     Eng.  Pat.  18,861,  July  24,  1900. 

Tub  flesh  side  of  the  skins  is  thoroughly  cleaned  and  then 
dusted  over,  b}  means  of  a  blast-nozzle  or  other  sprinkling 
device,  with  a  fine  powder  of  the  following  ,,: — 

Charcoal  (animal  01  vegetable),  10  percent.;  hoi 

cent.  ;  alum  or   aluminium  salt-,  25  |  er  cent.  ;   cloves,  5  per 

relit. 

The  skinsare  allowed  to  lie  for  a  time,  and  then  pai  ki  rl 
for  storage  or  transport. 

It  is  claimed  that  skins  treated  in  this    manner   keep  p   1 
fectly,  and  can  be  handled  by  the  tanner  with  a   minimum 
of  preparation. —  R.  L.  .1. 

Treating  and  Colouring  Ilidis  and  Skins;  Apparatus  far 

•     C.  A    Allison,  London.     From  The  Scott  Leather 

Machine    Co.,    New    York,    U.S.A.      Eng.    Pat      10  152 
May  If,,  1901. 

This  invent relates  to  that  class  of  apparatus  for  treating 

hides  or  skins,  in  which  the  hide  or  skin  is  drawn,  by  means 
of  a  belt  or  carrier,  under  mechanisms  for  seasoning,  rubbing- 
in,  and  stretching  the  skin,  and  for  spreading  and  finishing 
it,  during  its  progress  through  the  machine.  The  chief 
points  are  :  The  construction  of  the  seasoning  rolls  of  fell 
divided  by  narrow  metallic  strips  secured  in  reverse  spiral 
directions  and  sunk  below  the  level  of  the  rolls,  the  con- 
struction of  the  rubbing-in  rolls,  i.e..  spirals  of  rectangularly 
cut  felt  arranged  with  "  break  joints,"  mechanism  for  the 
equalisation  of  the  upward  pressure  on  the  carrier  under  the 
rubbing-in  rolls,  a  pump  and  continuous  pressure  in  the 
feed  pipe,  a  drip  mechanism,  and  the  means  for  diverting 
the   drip  from  one  of  the  seasoning  rolls  when  it  is  lifted. 

— R.  L.  J. 

Artificial  Leather,  Floor  Coverings,  and  the  like;  Method 

of  Manufacturing  .     A.  M.  Poscner,   London,    and 

F.   W.  Clerke,  Tottenham.     Eng.  Pat  16,525,  Sept.  17, 
1900. 

The  following  materials  are  used,  in  the  proportions 
stated : — 

As  a  Base. — A  woven  fabric,  preferably  jute,  2  lb. 

Mixture  A. — Body  or  covering  material,  3  lb.  (This 
consists  of  whiting,  1 1  lb.  ;  ochre,  1  lb. ;  Venetian  red, 
5  lb.) 

Irish  moss,  j  lb  ,  is  dissolved  in  hot  water  (.1  quarts), 
strained,  and  mixed  with  the  above  Bubstances. 

Mixture  B. — Boiled  oil  or  equivalent  material,  If  lb.; 
resin,  J  lb.;  colouring  body,  as  in  A,  2]  lb.;  driers  as 
necessary, 

The  base  is  impregnated  with  A  a!  90  F..  dried,  and 
pressed  or  passed  through  pressure  rolls.  One  side  is  then 
coated  with  IS  (cold)  and  dried.  The  other  side  is  non- 
treated  in  exactly  the  same  way.  The  two  surfaces  are 
smoothed  with  pumice  stone,  used  wet,  dried,  and  each 
separately  coated  with  B  as  before,  pumice-stoned  once 
more,  dried,  and  finished  with  a  thin  coat  of  B,  but  with  oil 
substituted  for  the  resin.  The  whole  is  then  printed  upon, 
if  so  desired,  and  left  to  drv  and  season  thoroughly. 

— R.  L.  J. 

Floor  Coverings,  Artificial  Leather,  and  the  like  ;   Jfethods 

of  Manufacturing  .     A.  M.  Fosener,  London,  and 

V    W.    Clerke,  Tottenham.     Eng.   Pat.  16,526,  Sept.  17, 
1900.     (Compare  preceding  abstract.) 

The  following  materials  are  used,  in  the  proportions 
stated  :  — 

As  Base. — A  woven  fabric  of  wool,  cotton,  or  other 
vegetable  or  animal  fibre,  j  lb. 

Mixture  A. — Glue,  1  lb.  ;  body  and  colouring  material 
(  whiting,  ochre  and  Venetian  red),  5  lb. ;  silicate  of  soda, 
i  lb  ;  hot  water,  1  quart. 

M1.1  tare  B. — Boiled  oil  or  equivalent  substance,  2?,  lb. ; 
colouring  body  as  in  A.  3A  lb. 

The  base  is  impregnated  with  A  at  90"  F.  for  30  mins., 
dried  and  compressed.  One  side  of  the  material  is  now 
rubbed  with  pumice  stone,  dipped  in  mixture  B  (cold),  and 
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dried.  The  other  side  is  then  treated  in  the  same  way. 
The  two  operations  are  repeated  separately  ami  in  order. 
The  material,  after  drying,  i-  printed  upon,  if  necessary, 
and  left  to  season. — R.  L.  J. 


XV.-MANURES,  Etc. 

Chili  Saltpetre  .-  Occurrence  of  Free  Iodine  in ■     F. 

W.  Dafert  and  A.  Halla.    Zeits.  landw.  Vers.-Wes.  Ost. 
4,  732— 781.     Clietn.  Centr.  1901,  2,  [5],  368. 

The  authors  observed  with  a  sample  of  Chili  saltpetre, 
•■  which  possessed  a  strong  odour  of  iodoform."  that  iodine 
sublimed  on  the  glass  stopper  of  the  containing  bottle. 
The  sample  contained  0*4  per  cent,  of  KI03;  Kl  could  not 
be  detected.  The  liberation  of  free  iodine  from  the  iodatc 
was  caused  by  organic  imparities,  in  this  instance  by  some 
grains  of  barley.  Saltpetre  of  this  nature  cannot  be  recom- 
mendi  d  as  a  manure,  although  the  danger  of  injurious 
action  is  very  small,  and  can  be   obviated   by  long  exposure 

to  the  air. — A.  S. 

Wine  Vinasses  i  id  Wines  Spoilt  by  Sickness,  as  Manure  j 

Utilisation  of .     F.  Garrigou.    Comptes  Rend.  1901, 

133,  [4],  252— 254. 

lit t:  author  draws  attention  to  the  fact  that  enormous 
quantities  of  vinasse  from  brandy  distilleries  and  still  larger 
quantities  of  wine  rendered  unsaleable  by  sickness,  tire 
thrown  away  into  the  rivers  in  the  south  of  France,  makiDg 
an  estimated  total  of  13|  million  hectolitres  annually. 
These  liquors  represent  about  17,000  tons  of  organic  matter, 
more  or  less  nitrogenous,  and  8,000  tons  of  saline  con- 
stituents, largely  potash.  It  is  easy  to  save  and  utilise 
these  wasted  products  almost  without  cost.  All  that  is 
required  is  to  allow  them  to  evaporate  spontaneously  in 
shallow  pools  banked  up  with  clay  after  the  manner  of  salt 
marshes.  At  the  end  of  the  hot  scusod,  there  would 
remain  a  concentrated  natural  manure,  enriched  as  regards 
nitrogenous  constituents  by  the  dead  bodies  of  numberless 
insects.  The  evaporation  might  perhaps  be  conducted  in 
wide  iron  pans,  heated  from  below  by  the  combustion  of 
dried  vine  leaves  and  stalks,  which  would  themselves  con- 
tribute a  quantity  of  valuable  ashes.  For  this  auxiliary 
evaporation  of  the  liquor,  about  40  million  kilos,  of  vine 
stalks  would  be  available — the  product  of  12,654  hectares — 
yielding  5,800  tons  of  ash.  The  grand  total  of  potash 
would  then  amount  to  2,200  tons,  and  of  phosphoric  aeid  to 
1,231  tons.  The  nitrogenous  organic  constituents  accom- 
panying these  would  have  a  value  at  least  as  much  again. 
Lastly,  the  marcs  could  easily  be  burnt  too,  and  the  ashes 
added  to  the  manure. — J.  F.  I!. 

Phosphoric  Acid :  Determination  of ,  in  Superphos- 
phates, Compound  Manures,  and  Precipitated  Plws- 
phates,  l'ii  Cold  Precipitation  as  Ammonium  Phospho- 
molybdate.     I..  Ledoux. 

See  under  Will., page  336. 

Superphosphates;  Determination  of  Water-soluble 
Phosphoric  Acid  in .    L.  v.  Szell. 

See  wider  XXIII.,  page  936. 

PATENT. 

Manures  i    Tmpts.  relating  to  Artificial  .     C.   Roth. 

Berlin.     Eng.  Pat.  12,895,  duly  17,  1900. 

Tiik  object  of  this  process  is  to  render  less  soluble  the 
ordinary  soluble  artificial  manures  such  a*  nitre,  sulphate 
of  ammonia,  &c.     Thi6  is  done  by  mechanical  means. 

The  manures  are  granulated  and  then  treated  either  with 
organic  or  inorganic  materials,  or  a  mixture  of  both. 

As  examples,  the  granidated  manure  is  moistened  with  a 
solution  of  sodium  silicate  and  then  dusted  over  with  Port- 
land cement,  producing  a  thin  covering  of  insoluble  calcium 
silicate. 


The  manure  treated  iu  this  way  may  then  be  su 
to  the  action  of  molten  pitch  to  which  ha-  been  added, 
ceresin,  ozokerite,  &c.  to  lower  the  melting  point      Pi 
and  resinous  materials  may  be  used  by  themselves,  or 
manure  may  be  treated  with  soup  and  theu  with  pi 
alum. — C.  Si. 

XVI.-SUGAK,  STARCH,  GUM,  Etc. 

Mill;    of    Lime     [Sugar    Manufacture]  ;  Apparatus 

removing    Santl   and    Grit   from    .      K.    l: 

F.    Vecek.     Zeits.    Zuekerind.   liohmen,   1901,  25, 
485—488. 

The  apparatus  described  below  was  devised  by  the  antli 
for  removing  sand  and  grit  from  milk  of  lime,  and 
the  present  season  it  has  proved  itself  well  suited  for 
purpose. 

The   prepared  milk  of  lime  is  run  into  a  eementi  I 
having   a   well    K,   and   a   shallower  pit,  D,   with 
sloping  bottom.     The   deposit  in    I)  is  carried  foi 
scrapers,   c,   and  falls    iuto   the  well   E,  from   which 
removed  from  time  to  time. 


-  500O-- 


The  scrapers  consist  of  a  number  of  strips  of  sheet   n 
6  mm.  thick,  and  55  mm.  broad,  riveted  to  Ewart's  chain 
which  run  over  toothed  pulleys,  b  and  6'.     The   pnllej 
are  390  mm.  in  diameter,  and  must  be  brought  par 
the  well,  so  that  the  scrapers  may  carry  the  sand  0 
edge. 

If  this  is  not  done,  or  if  the  deposit  be  allowed  toai 
late  in  the  well  up  to  the  dotted  lines,  the  purifici 
the  milk  of  lime  is  incomplete. 

The  pulleys  h  are   1 
in    diameter,  and  on  the  -  K 
axle,    in   an   adjacent 
the  driving  pulley,    580  mi 
diameter.    The  arraDgemen  i< 
a  motion  of   4  in   i 
The  bearings  of  the  axl 
leys  at  /  are  fixed,  those  of  1- 
leys  at  /,  adjustable,  in 
3         '   ~-f_        _       ,ra-.  keep  the  chain  tense. 

The   suction    pipes 
dip  only   500   mm.    bi 
surface  of  the  milk  of 
order    to    avoid    carrying  i| 
sand  ;    but    pipe    ( :    ri 
250   mm.  from    the   bottoi 
emptying. 

The  advantages 
the  arrangement   are 
milk  of  lime  i>  obtained 
pure  and    uniformly  i 
pumps  work   smoothly  and   regularly,  the   valves 
nections   are   only   slightly    worn,  and   the  pipe! 
become  choked. 

There  is  little  disturbance  of  the  steam  pipes, 
connections  dining   saturation,   and  the  slime-presi 
more  quietly  and  regularly.     The  alkalinity  of  the  - 
juice  shows  no  sudden    undesirable    fluctuate'. 
formerly  the  ease,  from  subsequent  solution  of  lime 
in  the  juice.     The  air  passages  of  the  presses  do  not  e  n 
so  that  the  pressure  is   more  uniform  and  there  is  1 
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lamage  to  the  plates   and   frames.     From  the  pre 

of  the  filtration,  fewer*clotlia  are  req 

100  hectolitres  of  milk  of  lime  are  prepared  daily, 
ug  15  quintals  of  waste,  of  which  8  quintals  are  sand  and 
— L.J.  de  W. 

charification  by  Seminase  under  tin  In/lueni       ■■   Sodium 
\  ,«»  the  Carbohydrates  of  the  Horny  Albumin  of 
Seeds.     II.  IJerissey. 
.s',  t  under  \.\  1\  ,,gage  944. 

was;    Valuation  of .     F.  X.  G.  Gill.     J.  Soc. 

Arts,  1901,  49,  662. 

St  obscun   point  in  the  valuation  of  sugar  canes   is 

igsnieut   of   their  yield   in   white  dry  sugar,  and  as 

Id   is  the   basis  of  valuation  of  any  raw  sugar,  as 

"  oi  "  uiu-cavado."    which  may.  in  the  first  pi. .re. 

.irtured  from  cane,  the  point   is  a  most    important 

Uculty  hitherto   felt   in  making  any  assessmenl  is 
owing   In   the   generally  accepted  assumption  that 
tl  amount   of  treacle    separated   during  manufacture  wa- 
it mainly   on    the    ••ash"  and    "glucose"    in    the 
the  amount   and  constitution   of  the  "ash"  and 
wn." 

a  iig  to  the  want  of  a  practical  method  of  arriving 
tilling  value  of  cane  juice-  and  their  product*,  that 
have  hitherto  been  stated  in  the  usual  ultimate 
euts,  instead  of  the  proximate  ones  of  "  sugar  " 
v  so  called),  "treacle,"  and  "  water."  I>v  "sugar" 
white,  dry,  sugar,  and  by  "treacle."  the  mother 
thausted  of  all  practically  crystallisahle  sugar. 
i  which  may  he  wen  will  be  the   sugar  existing  in 

li  nice,  less  that  spoiled  and  lost  in  manufacture. 

a  number  of  analyses  of  cane  treacle  ouoted,  it 
seen   that   the   most  marked  and  cons'ant  relation 

X  :cn  sugar  withheld  from  crystallisation  to  the  other 
nts  of  the  treacle  is  that  of  sugar  to  water  present, 
ry  nearh  twice  the  weight  of  the  water.  For 
workiug  there   should  not   he   more  than  20  per 

ej  of  water  and  40  per  cent,  of  sugar,  so  that  a 
am  such  working  would  show  : — apparent  solids, 
ir  in,  glucose  and  non-saccharin  -to)  ;  water 
•  I,  20. 

omplete  analysis  of  a  cane  juice  be  made,  treacle 
in  the  juice  can  be  deduced  from  the  glucose  and 
■urine  bodies  present  on  the  basis  of  the  above 
lalysis.  A  partial  aua'ysis  is,  however,  sufficient. 
.  raiination  of  density  to  airive  at  the  apparent 
I  solids,  and  polarisation  (direct  polarisation  is 
;  sufficient)  to  arrive  at  the  total  saccharose,  give 
determining  the  purity  and  the  difference  between 
re  and   100  is  a  sufficient  measure  of  the  glucose 


uirine  bodies  present,  and  therefore  a  direct 
ire  of  the  sugar  belonging  to  the  treacle,  whence 
illisable  sugar  existing  in  the  soluble  solids  of  the 
juice  =  purity  coeff.  —  (100  —  purity  coeff.),  and 
be  ascribed  5  per  cent,  to  the  raw  sugar,  the  result 
1  by  !'•  9.i  will  give  the  crystallisahle  sugar  existing 

■  and  the  refining  value   of  this   raw  sugar  will  be  this 

--  losses,  &c. 

-is  in   a  modern  factory  working   with  char  for 

li  and  nearly  white  (after-boilings)   sugars,  thoroughly 

shetl  in  the  centrifugals,  and  for  exhausted  treacle, 

■  boat: — Loss  of  saccharose  as  crystallisahle,  by 
•  ion,  3  1  percent.;  loss  of  saccharose,  as  crystallisahle, 
I   lution   in   the    water   associated    with   the    resulting 

and  with  lime  taken  up,  2'5  per  cent.:  loss  of 
•  ibsolutely,  1-3  per  cent. ;  so  that  the  approxi- 
ning  value  will  he  about  7  a  per  cent,  lower.  A 
"  with  a  purity  of  !>7'7,  would  therefore  show:  — 
•able  sugar  existing  (I)  in  its  dry  solids  S7'  7  — 
■7)  =  75*4,(2)  in  its  contained  jaggery,  7J'4 
;  71 '6,  and  the  refining  value  of  its  contained 
y  would  be  7 1  ■  6   x   0'925  =  66-2. 

red,  to  express  the  results  in  lb.  per  gallon  of 
—Specific  gravity,  1-0837  =  20' 1  per  cent.,  dis- 
I  solids  =  2-178  lb.  dissolved  solids  per  gallon, 
ling,  as  seen  above,  75-4  per  cent,   x    -925  =  (i'.»-7 


nt.  practically  crystallisabh  -agar,  whence  juice 
would  yield;  White,  drj  sugar,  per  gallon  1*52  11.., 
solids  (allowing  .'t  per  cent,  l"--i  0*593  lb  and 
the  3  per  cent,  loss,  0' 6.1  making  up  the  total  to  2 '178  lb., 
and  then,  if  desirable,  tie'  Etatemenl  maj  he  modified 
i.'  show  contents  of  the  juice  in  sugar  of  any  quality. 

Any  increase  in  refining  value  through  possible  elimi- 
nation of  impurities  in  course  of   mi  nil  [art  lire  of   ill' 

i-  in  the defecati if  the  cane  juice,  and  in  its  tn 

with  animal  charcoal,  is  ignored,  because  such  elimination 
is  small,  and  the  effect  of  it  i-  allowed  for,  as  far  as  can 
be  judged,  in  the  restriction  of  total  lo-sos  ,,)  refining  value 
i  cent,  '['he  refining,  as  at  present  practised,  "i 
cane  juice  and  of  raw  cane  sugars  is  mainly  a  redistribution 
of  impurities,  and    not    their  elimination    in    any    material 

In  the  above  method  of  assessmen1  of  refining  value. 
no  regard  is  pn  d  to  the  constitution  of  the  non-saccharine 
bodies,  and  all   melassigenic    value-   are    dispensed  with, 

nil  this  view  is  warranted  by  the  analyses  of  cane 
This  view  receives  further  corroboration  from  a 
comparison  of  the  amount  of  crystallisahle  sugar  found 
in  various  mixed  "cane  raws"  by  the  author's  calcula- 
tion and  direct  determination  by  Scheildcr's  washing  cut 
process. 

lu  the  author's  opinion,  what  has  militated  against  the 
progress  of  the  cane-sugar  industry  more  than  anything 
eNe  has  been  a  want  of  proper  recognition  of  what  is  sugar. 
With  those  interested  in  the  industry,  scientifically  as  well 
as  industrially,  "sugar"  has  been  just  that  mixture  of 
saccharose)  crystals,  and  treacle,  which  is  the 
"  sugar  "  production  of  their  district,  though  such  "  sugar  " 
might  consist  of  45  per  cent,  only  of  white,  dry  sugar,  and 
55  per  cent,  of  treacle,  or  of  90  per  cent,  of  whit.',  dry 
sugar,  and  10  per  cent,  treacle.  The  consequence  is  that 
there  is  extreme  confusion  as  to  the  sugar  production 
of  an  unit  area  of  cultivation  in  different  places,  and,  worst 
of  all,  there  is  confusion  as  to  relative  merits  of  descrip- 
tions of  cane  ami  methods  of  cultivation,  which  has  led  to  a 
most  mischievous  obscuring  ot  the  important  point  of  where 
mere  weight  of  yield  of  the  unit  area  of  cultivation  should 
give  way  to  quality. — L.  J.  de  W. 

Sugar  in    Beets;  Rapid  Determination  of .     Hiltuer 

and    Thatcher's     Paper     (this    Journal,      1901,     7eti: 

Xotes  on  .     E.  E.    Ewell.      J.   Amer.   Chem.  Soc. 

1901,23,  [6],  432— 436. 

The  author  points  out  that  Hiltner  and  Thatcher  (Joe.  rit.) 
are  in  error  in  regard  to  the  allowance  to  be  made  for  the 
liquid  matter  in  the  beet  pulp,  the  means  of  determining  the 
amount  of  such  allowance  being  also  inaccurate.  The 
corrections  are  based  on  the  percentage  of  water  in  the  beet 
instead  of  on  the  percentage  of  liquid  (juice)  in  the  beet ; 
the  substances  (sugar,  esc.)  dissolved  in  the  water  present 
in  the  beet  must  necessarily  increase  the  volume  of  that 
water  as  calculated  from  its  weight  at  a  given  temperature. 
Further,  the  determinations  of  water  in  the  beets,  as  given 
by  these  authors,  are  not  in  accord  with  their  numbers  for 
the  amount  of  fibre  ;  the  totals  of  average  water,  average 
sugar  and  average  non-sugar  are  too  high,  the  differences 
(marc)  from  100  being  in  some  cases  less  than  2  per  cent. 
The  author  goes  on  to  show  that  in  extreme  cases  the  error 
attending  the  use  of  the  Sachs-Le Docte  method  of  allowing 
feu  the  liquid  in  the  pulp  will  not  be  greater  than  that 
incurred  by  working  according  to  Hiltner  and  Thatcher. 
The  author  has  made  use  of  a  balance  without  weights  in 
the  way  described  by  Hiltner  and  Thatcher,  and  has  found 
it  to  be  wholly  inaccurate. — T.  H.  P. 

PATENTS. 

Sugar  Juice  or  other  Liquids;  Continuous  Subsiders  for 
Cleansing  — — .  J.  Pickering,  Glasgow,  and  1'.  ftlac- 
gregor,  Dalmnir,  by  Glasgow.  Ene.  Pat.  4S34,  March  7, 
1901. 

The  patentees  describe  a  subsider,  shown  in  sectional 
elevation  in  the  figure,  consisting  of  a  circular  vessel,  A,  of 
cast-iron  or  other  material,  fitted  with  the  baffle  plate  B, 
arranged  to  form  an  annular  space,  6,  into  which  the  dirty 
j   sugar  or  other  solution  is  introduced,  and  from  which  it 
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passes  quietly  and  slowly  through  the  narrow  aperture  4 
into  the  main"  portion  of  the  vessel.  As  the  main  vessel 
fills,  the  clear  juice  Bows  over  the  top  Hp  6*  of  the  baffle 
plate  into  the  discharge  gutter  C.  from  which  it  is  discharged 
into  the  supply  tank  by  mean-  of  the  pipe  E.  /'./'  repre- 
sent continnonslj  or  intermittently  actuated  seraper6  or 
stirrers,  which  are  carried  by  the  vertical  shaft  G,  driven  by 
the  worm  <;'  and  worm  wheel  5s,  and  are  placed  close  to 
the  sides  of  the  vessel  to  prevent  either  these  latter  or  the 
aperture  «  from  becoming  clogged  bj   deposit.     11  is  the 


the  motion  of  the  fluid,  which  continually  flo« 
through  a  pipe  in  the  upptr  part  of  the  vessel,  whilst 
starch  in  u  highly  concentrated  condition  is  continu 
drawn  off  from  the  lowest  part  of  the  vessel,  and  cm 
further  treated;  (-)  Treatment  of  the  residuum  »1 
flows  off  with  fresh  water,  followed  by  renewed  separai 


inlet  pipe  to  the  channel  J  through  the  perforated  bottom 
of  which  the  juice  passes  into  the  annular  space  6.  F  is  a 
discharge  pipe  for  usL-  when  the  vessel  is  being  emptied. 
The  door  K  admits  of  the  V-shaped  vessel  being  cleaned 
and  the  shaft  G  adjusted.  The  outlet  1,  leads  to  the  gutter 
for  washing  out  and  L1  to  the  filter  presses.  M  M  are  two 
of  the  four  supporting  castings,  which  are  fitted  with  screws 
m  to  allow  the  lip  6s  to  be  accurately  levelled. — T.  II.  !'. 

Lime  Scum  ami  Lime  Sediment  of  Sugar  Factories  ;   Com- 

pli  i,  Hi  traction  of  Sugar  from .    C.  Steffen,  Vienna. 

Eng.  Pat.  10,8811,  May  2.>;  1901. 
Claim  is  made  for  an  improved  process  of  extracting  sugar 
from  the  lime  scum  and  lime  sediment  of  sugar  factories, 
consisting  in  completely  extracting  the  sugar  front  this 
scum  in  the  known  manner  in  filter  presses  or  the  like  by 
means  of  sufficiently  large  quantities  of  water,  whereupon 
the  sweet  water  containing  the  sugar  and  cooled  to  tempera- 
tures below  30:  C,  is  treated  with  such  quantities  of  lime 
powder  that  the  sugar  is  precipitated  as  sucrate  of  lime, 
which  after  being  separated  from  the  liquid  in  liltcr  presses, 
yields  a  very  pure  sucrate  of  lime  capable  of  serving  to 
defecate  or  separate  the  raw  juice.— T.  H.  1'. 

Starch  Manufacture;    Impts.   in .       W.  II.  UWand, 

Leipzig-Gohlis,  Germany.  Eng.  Pat.  14,428,  Aug.  11, 
1900. 
Clime  are  made  for:  (1)  A  process  for  the  continuous 
separation  of  starch  from  raw  starch  or  impure  solutions 
of  starch  from  potatoes,  wheat,  maize,  and  similar  materials, 
the  mixture  of  starch  and  water  being  passed  down  a 
conical  pipe  of  increasing  section,  and  afterwards  deflected 
radially  by  means  of  a  conical  body.  The  liquid  then 
ascends  in  a  vessel  of  increasing  sectional  area  in  which  it 
suffers  such  a  reduction  in  velocity  that  the  downward 
motion  of  the  starch  particles  caused  by  gravity  overcomes 


until  pure  starch   solution  and   residues   remain ;  (3) 
carrying   out  the    process    described    in    (1)   and   (: 
vessel  a  of  any  desired   section  with  a  bottom  conve 
to  a  point,  and  with  a  conical  pipe,  C,  suspended  in 
conical  deflector ;   c,  an   outlet,  i,  and  an  overflow  pi 
for  the  purpose  of  reducing  the  velocity  of  the  fluid  Hi 
through,   and    thereby   effecting    the    separation    of 
suspended  starch  or  residues ;  (4)   Also   a  combined  i 
arrangement   consisting   of    a    circular    bo  1> .    I 
acutely  conical  body,  /',  and  regulating  gear  at  i,  whicl 
be  controlled    and  set   by  means  of  the   hand  wheel, 
worm  and  wot  in  wheel  for  enabling  a  continual  and  un 
outflow  of  concentrated   starch   niiik  from   the  appal 
(.'>)  The  combination  of  several  of  the  apparatus  dew 
in  (3)  and  (4)  either  side   by  side  or  one  abovi 
for  mixing  the   separated  starch  solution  with 
and  further  separating  the  starch  from  the  liquid. 


XVII -BREWING.  WINES,  SPIRITS.  U 

.-lr.se/ioYi/   Poisoning  from  the    Consumption  m 
other  Articles  of  Food  or  Drink.     First  Report  ifl 
Royal    Commission.       Part    I.    Report.      (Se 
Journal,  lcJUi,  U44.) 
In   February  of  this  year  a  Royal  Commissioi 
of   Lord   Kelvin,   Sir    W.  Hart   Dyke,    Dr.  T.    I 
Mr.  H.  C    O.    ISonsor,   Drs.   Church  and   Whitelej 
appointed  to  asceitain,  with  respect  to  England 
'1)  The  amount  of  recent  exceptional  sickni 
attributable    to   poisoning    by  arsenic;    (2)   >' : 
exceptional  sickness  and  death  have  been  due  to  arm 
beer,  or  in  other  articles  of  fooil  or  drink,  and,  it  90,  ' 
what  extent;  <b)   by  what  ingredients,  or  in  what   bW 
the   arsenic   was    conveyed;    and    (c)    in   what  wa  « 
such  ingredients  became  arsenicated  ;  and  (3)  if'1  be 
that   exceptional    sickness  and  death    have   been  i 


J 
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nil'  in  beer,  or  in  other  articles  ol    food  or  drink,  bi 
irde  the  introduction  of  arsenic  therein  can  be 

he  Commission  has  now  examined  51  witnesses,  and 
marises  in  this  first  report,  dated  Gth  July  1901,  the 
lusions  arriv ed  at  from  the  evidence  already  received 
,r  the  following  heads. 

The  Extent  of  the  Recent   exceptional   Sickm 
■  th  in  England  aud  Wales  attributable  to  Poisoning  In/ 
enie. — In    the    county    boroughs    of     Manchester    and 
ord,  which  were   the    most     seriously  affected   by   the 
emioof  the  latter  part  of    1900,  the  medical  officers  of 
th  estimate  that  at    least  3,000  persons  suffered  by  it  ; 
ng  taken  to  obtain  further  information. 
The  Causation  of  the    Recent    Epidemic   of  Arsenic 
«g. — The  evidence  lias  been  uniformly  t.i  the  effect 
epidemic   was  attributable   to   beer   contaminated 
at    numerous     breweries,    and     when     the 
itcd   beer  was  withdrawn   from   sale,   the   epidemic 
lily    died  out.     In  all  ease-  where    sickness    lias  been 
.1  to  beer  from  particular  breweries,  the  latter  have  been 
-  ol  brewing  sugars  supplied  by  Bostock  and  Co.,  Ltd., 
larstou,   near    Liverpool.      The    quantity    of    arsenic 
eteil  in  specimens   of  the  above-mentioned  sugars  has 
i  relatively  large,  the   percentages   of  arsenious   oxide 
ing   from  0-008    (0-56   grain   per  lb.)  to  0- 131  (9-17 
is  per  lb.).     The   implicated   Bostock  sugars  owe  their 
animation  to  the  use,  in  their  manufacture,  of  sulphuric 
plied  by  Nicholson  and   Sons,  Ltd.,  of  Leeds,  such 
r:ikeu    from  Bostoek's   works,   containing,  in  one 
as  much  as-J-G    per   cent   of  arsenious   oxide.     The 
ions  between   these   two  linns  being    about  to  come 
court  of  law,  the  Commissioners  have  not    sought 
lion  between  the  linns,  or  between  individuals,  the 
lillity  for  the  acts  of  omission  or  commission  which 
[tiled  sickness  or  loss  of  life.     Conclusion  as  to  the 
amount   of  arsenic  present   in   the   inculpated  beer 
odered  difficult  by  the   fact  that  different  analysts 
mployed  different  methods   of  analysis,  the  Coinniis- 
••  to  make    further  inquiry  into   the  relative 
different  quantitative    tests  for   arsenic  in  beer,  as 
ost  trustworthy  methods  to  recover  all  the  arsenic 
n  a  given  sample  of  beer,  and  as  to  the  possible 
of    arsenic    in    beer    in    some    combination    with 
matter  in  which   it  might  escape  determination  by 
if  the  tests  commonly  employed."     Dr.  Tunnicliffe 
ed   that  he   has  detected  a  relatively  considerable 
it}  of  selenium   in  a  sample  of  Nicholson's  aeid,  in  a 
le   of   Bostoek's   glucose,   and  in   a   sample   of  beer 
factored  with  Bostoek's  sugars  ;  no  evidence  confirma- 
•f  this  has  been  received  :  on  the  contrary,  the  absence 
lcniuni  from  samples  of  Bostoek's  brewing  sugars  and 
■stock  brewed  beer  has  apparently  been  proved  in    a 
letable  number  of  instances. 

Medical  and  Toxicological  Aspects  of  the  Epidemic. — 

of  the  sufferers  by  the  epidemic  were   heavy  beer 

crs,   whilst     others    were    probably    quite    moderate 

mew,     Reports  of  researches  received,  indicate  that 

rtaiu  conditions  the  elimination  of  arsenic  from   the 

may   take  place   much  more   slowly  than  has  been 

rto  generally  supposed,   and  the   evidence  "  suggests 

ecessary  in  comparing  the   effect  of  arsenic  in 

quantities  taken  at  irregular  intervals  along  with  beer 

n  uncertain  relation   to   food,  with   the   effect   of  its 

lie     administration     under     medical    supervision." 

inanj  ol   the  beer  drinkers  attacked,  the  symptoms 

hardly,  if  at  all,  to  be  distinguished  from  those  of  the 

e  known   as  "alcoholic   perinheral  neuritis,"  which, 

igh   customarily  associated    hitherto    with    the    cou- 

lion  of  large   quantities   of  alcohol  by  spirit  drinkers, 

;  certain  physicians   in  Manchester  and  Salfnrd,  from 

local  experience  of   the    disease  before    the    1900 

me   to  be   regarded  as  essentially  one  which 

ed  beer  drinkers.     Further  facts  are   hoped  for  with 

1  to  the  suggestion  by  the  evidence  that  in  Manchester 

alford,  for  some  years  before  1900,  alcoholic  peripheral 

s   has  been   more   common   than  in  large  towns  in 

parte,  where  excessive  drinking  is  apparently  no  less 

on  than  in  Manchester. 


D.     Irsem'i  in  Beer  previous  to  the  Epidemic      Beor  other 
n  thai  brewed  with  the  contaminated  Bostock  sugars  of 
1900  has  in  the  past  undoubted]}  contained,  and  docs  now 
contain,  small  quantities  of  arsenic. 

!..    Wags  in   which  Arsenic  is  liable  In  gain    access  to 

Beer.     Arscnio  may  be'introduced  into  beer  bj  way  of  (1) 

brewing  sugars,  (2)    malt,  and    (8)  Other    ingredients,  such 

:i-    chemical    substances    used     for    various    purposes.      A - 

mis  brewing  sugars,  where  the  source  of  risk  is  mineral 

id   the  evidence  shows  that  Buch  acid  can  be  c 

obtained  free  from  arsenic.  Farther,  the  Commissioners 
state  "  we  are  of  opinion  that  the  use  in  the  malting 
kiln  of  fuel  selected  on  account  of  its  freedom  from 
enie,  supplemented  b\  a  careful  process  of  screening, 
brushing,  and  cleansing  of  the  malt,  will  insure  the  pro- 
tection of  the  public  from  danger  due  to  the  presence  of 
arsenic  in  malt,"  and  by  the  exercise  of  care  in  the  other 
ingredients  liable  to  contain  arsenic,  no  risk  of  contamina- 
tion need  arise.  In  rare  instances  very  minute  amounts  of 
arsenic  have  been  detected  in  hops,  and  it  is  hence 
desirable  that  the  hop  drier  also  should  exercise  care  in  the 
selection  of  the  fuel  be  uses. 

I''.  Arsenic-free  liter—  Since  the  epidemic,  brewers  and 
others  have  adopted  precautions  to  obviate  the  access  of 
even  minute  amounts  of  arsenic  to  beer.  Although  some 
tests  for  arsenic  are  very  delicate,  so  that  any  beer,  however 
carefully  prepared,  would,  if  examined  in  sufficient  quantity, 
be  liable  to  show  minute  traces  of  arsenic,  "  in  the  absence 
of  fuller  know  ledge  than  is  at  present  available  as  to  the 
possible  effect  of  consumption  of  mere  traces  of  arsenic,  we 
are  not  prepared  to  allow  that  it  would  be  right  to  declare 
any  quantity  of  arsenic,  however  small,  as  admissible  in 
beer  or  in  any  food,  and  we  think  it  should  be  the  aim  of 
the  manufacturer  to  exclude  arsenic  altogether."  As 
regards  beer,  the  Commission  recognises  the  desirability  of 
ultimately  defining,  in  terms  of  a  standard  quantity  of  beer 
and  of  a  standard  test,  a  proportion  of  arsenic  to  be 
regarded  as  altogether  inadmissible,  but  considers  the 
institution  of  further  inquiry  as  essential  before  recom- 
mending the  standard  test  to  be  imposed. 

G.  Arsenic  in  Articles  of  Food  and  Drink  other  than 
liter. — In  instances  where  arsenic  has  been  detected  in 
articles  of  food  or  drink  other  than  beer,  the  amounts 
reported  have  been  minute, and  have  not  seemed  to  indicate 
material  danger  to  public  health.  By  inviting  the  co-opera- 
tion of  public  analysts  throughout  the  country  and  in  other 
ways,  steps  are  being  taken  to  obtain  further  information 
as  to  "  whether  or  not  in  the  case  of  a  given  article  of  food 
there  is  risk  of  access  of  arsenic,  owing  to  lack  of  knowledge 
or  of  care  on  the  part  of  the  manufacturer,  and  to 
determine  the  extent  of  risk  in  the  absence  of  suitable 
precaution." 

H.  Administrative  Considerations. — The  report  goes  on 
to  consider  how  far  the  recurrence  of  such  an  epidemic  as 
that  of  1900  ma}-  be  avoided  in  future  by  the  action  of 
existing  authorities:  (a)  under  the  Sale  of  Food  and 
Drugs  Acts,  by  the  County  or  Borough  Councils,  or  by  their 
public  analysts  ;  (6)  under  the  Public.  Health  Acts,  by 
town  councils  or  urban  and  rural  district  councils,  or  by 
their  medical  officers  of  health;  (e)  under  the  Revenue 
Acts,  which  can  afford  security  only  as  regards  articles 
subject  to  duty,  by  officers  of  the  Revenue.  The  Commis- 
sioners think  that  some  improvement  in  administrative 
measures  is  called  for,  and  consider  it  essential  to  await 
further  evidence  before  making  final  recommendations.  As 
a  provisional  measure  they  suggest  that  the  Board  of  Inland 
Revenue  should  possess  and  exercise  powers  to  specify  in 
detail  those  ingredients  of  beer  liable  to  contain  arsenic,  and 
"to  prescribe  for  every  such  ingredient,  and  for  the  different 
materials  used  in  their  preparation,  an  adequate  test  which 
should  ensure  their  freedom  from  arsenic,  and  to  prohibit, 
under  penalty,  the  use  in  a  brewery  of  any  material  which 
infringes  the  prescribed  test." 

In  an  added  memorandum,  dated  10th  July,  1901,  by 
Dr.  Whiteiegge,  the  latter  expresses  the  opinion  "  that  at 
the  present  stage  of  the  inquiry,  and  in  a  provisional 
recommendation,  the  reference  of  administration  and 
standards  to  the  Board  of  Inland  Revenue  should  be  limited 
to  materials  found  upon  the  premises  visited  for  revenue 
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purposes,"  namely,  breweries  and  brewing  sugar  factories. 
Be  tin iii,i  states  that  it  remains  to  be  determined  whether 
careful  selection  of  fuel  used  in  malting,  or  subjection  of  it 
to  some  safeguarding  process,  would  not  be  :i  surer  basis  of 
precaution  th:iu  reliance  upon  certificates  of  compliance 
with  a  standard  chemical  test,  the  value  of  which  in  practice 
must  depend  upon  the  proper  choice  of  samples  taken  from 
a  large  bulk  of  fuel.— T.  H.  1*. 


Malt-Kilns : 


T.  Fairlev. 
177—180. 


Arsenic  in . 

26,  [304  . 

It  is  pointed  out  bj  the  author  that  when  fuel  containing 
arsenic  has  been  used  for  a  long  period  in  a  malt  kiln  the 
walls  and  tiles  may  become  bo  coated  with  arsenic  that 
a  change  to  a  purer  fuel  will  not  lead  to  security  from 
contamination  of  the  malt. 

In  older  unglazed  tiles,  weighing  about  18  ll>.  and 
measuring  about  1  sq.  ft.,  lie  has  found  from  109  1 
grains  of  arsenic  trioxide,  whilst  in  glazed  tiles  the  amount, 
after  removal  of  exterior  dust,  ranged  from  95  grains  to 
none,  according  to  the  perfection  of  the  glaze.  In  bis 
opinion,  all  tiles  into  which  arsenic  has  penetrated  should 
be  removed  from  the  kiln.  Although  the  arsenic  on  the 
malt  is  generally  external,  he  considers  that  reliance  should 
not  be  placed  on  any  mechanical  brushing  or  screening  to 
effect  its  removal. 

In  the  analysis  of  the  tiles  from  2  to  5  grms.  were  treated 
with  20  to  50  c.e.  of  25  per  cent,  sulphuric  acid,  the  volume 
of  the  liquid  made  up  to  50  or  100  c.e.,  and  a  measured 
portion  with  the  powder  in  suspension,  tested  by  Marsh's 
method,  about  2  inches  of  the  exit-tube  of  the  flask  being 
heated  for  30  minutes.  The  mirrors  obtained  were  then 
compared  with  standard  arsenic  mirrors. 

For  gravimetric  determinations  from  10  to  20  grins,  of 
the  finely  powdered  tile  were  distilled  with  pure  hydro- 
chloric acid  containing  ferrous  chloride,  and  the  arsenic  in 
the  distillate  precipitated  and  weighed  as  sulphide. 

In  examining  the  dusts.  5  grins,  v  ere  treated  with  10  to 
50  c.e.  of  strong  sulphuric  acid  and  about  20  c.e.  of  nitric 
acid  (sp.  gr.  1  -4-2).  After  oxidation  of  the  organic  matter 
the  nitric  acid  was  boiled  off,  and  the  liquid  cooled,  diluted, 
boiled  to  expel  oxides  of  nitrogen,  and  made  up  to  50  or 
100  c.e.  In  the  gravimetric  tests  5  grms.  of  dust  were 
distilled  with  hydrochloric  acid  as  in  the  case  of  the  tiles. 

Purification  of  Sulphuric  Acid  from  Arsenic. —  In  order 
to  obtain  sulphuric  acid  free  from  arsenic,  the  author  took 
advantage  of  the  fact  that  this  acid  can  be  distilled  quietly  in 
thn  presence  of  alkali  bisulpbates,  whilst  arsenic  iu  the  form 
of  arsenic  acid  does  not  volatilise  under  these  conditions. 

A  retort  was  about  half  filled  with  the  commercially 
"  pure  "  acid, and  25  to  30  per  cent,  of  sodium  or  potassium 
bisulpbate,  or  proportionately  less  sulphate,  introduced. 
After  the  addition  of  a  small  quantity  of  potassium  per- 
manganate or  bichromate,  to  ensure  the  complete  oxidation 
of  the  arsenic,  about  two-thiids  of  the  sulphuric  acid  were 
distilled  over. 

In  the  purification  of  ordinary  commercial  acid  it  was 
found  that  ammonium  sulphate  could  take  the  place  of 
other  alkali  sulphates,  and  that  it  also  destroyed  any  oxides 
of  nitrogen  that  might  be  present. 

Amount  of  Arsenic  Trioxide  in  Tiles  and  Dusts. — The 
percentage  results  obtained  by  the  author  by  the  Marsh 
method  described  above,  are  shown  in  the  subjoined 
summary  :  — 

A.  1-Toor  tiles,  unglazed  :  0*12j  0-064;  0-04. 

B.  Floor  tiles,  glazed  and  cleaned:  0'03j  H'02;  0-02; 
0-01  :   it-oos  ;   none. 

C.  Floor  tiles,  dust  from  under  surface  :  1  -0 ;  0'8; 
0-75  :  0-7;  0-8  ;  0-2. 

I).  Malting  room,  dust  from  walls  above  floor;  0'06j 
0-04  :   0-035     I  -03 :  0-02. 

E.  Chamber   or   space   below    mailing   room,  dust    from 

walls,   &c.   (often   chiefly   culms):    0-05;    0*035;   0-03; 

25;  0-012;  0-008;  0-(io?  ;  0-04;   0-0025.      The  dust 

giving  0-04  per  Cent,  was  sifted  to  separate  the  culms,  and 

then  showed  0-07  per  1 

F  Malt-screening  machines,  dust  containing  much  organic 
matter:   0-01;  0-004;  0-0016. 


si,  1901, 


v  yoral  of  these  determinations  were  1.  peal  -,1  gravimi 
callv.  and  gave  results  in  close  agreement  with  the  ah 
— C.  A.  M. 

Yeast;  .1  Conjugating .     B.  T.  1'.  Barker.     Pro 

Royal  Soc.  1901,  68,  [447],  345 
CoMMKiiCtAi  ginger  was  placed  in  sterile  saccharose-Mi 
solution,   and   kept    a-    25    ('.,  until   the  organism! 
surface   attained   vigorous   growth;  the  organism, 
the   subject   of    the    paper,    was    separated    by    n 
fractional  plate  cultures  of  beer-wort  gelatin;  a  pure  cul  ? 
"as  obtained  from  a  single  cell  in   a   hanging 
wort  gelatin.      Reproduction  by  building  in  the  usual  yi 
like  manner  took    place   best    at    2.V— 30'  C.,  the  limit 
temperature  being  37  — 3S   C.  and  hi  —  1:;    C.    Inhauilr 
drops  of  distilled   water  details    of  the   conjugation  i|a 
observed  at  'J.'.    ('.  ;   the  cells  originally  homogeneous,  b<  1 
to  grow   vacuolated  and  develop   bright-looking  grauu  ; 
in    12   or  more  hours  a   beak-like  tubular  process  oca 
form,  which  grew  until  it  came   iu  contact  with  the  Ilea 
a  neighbouring  cell,  when  fusion  of  the  protoplasmic 
nf  the   beaks  took    place,  and   the  protoplasm  of  the     - 
began    to   contract    an  1  form   sinail    rounded  mils- 
eventually   developed   into  spores.     The   sp 
normally  ;  occasionally  fusion  of  spores   takes  plai 
germination.     It   is  proposed  to  place  the  organism    1 
new  genus,  Zygo-saccharomyces. — J.  W.  H. 

Yeast;  Nitrogenous  Nutrition  of .     P.  Thoniii- 

Comptes  Rend.  1901,  133,  [5],  312  -314. 

The  author  has  studied  the  assimilation  of  pure  niti 
materials  by  yeast,  fermentation   being  restricted,  .. 
possible,  by   suitable   exposure   of   the   cultures   to 
shallow    layers.     When    urea    was  employed    as   il, 
genous  nutrient   it    was  found,  with  concentrations  1 
(glucose)  of  about  10  per  cent.,  tha'  fermentation 
slow   and  the  assimilation  of  nitrogen  very  weak,  til 
produced   being  poor  in  nitrogen.      l"nder   ;'.■     - 
ditions,  however,  but  with  2n  per  cent  of  sugar,  th 
were  very  much  more  favourable. 

Keeping  the  other  conditions  constant  and  increas 
quantity  of  urea  added,  it  was  found   that  the  qu 
yeast  formed,  tended  towards  a  maximum,  r.s  did 
quantity    of    nitrogen   assimilated   and    the   perci 
nitrogen    in    the  yeast.      When  this  maximum  was 
increasing  quantities  of   urea  produced  no  effect  ;  the 
of  this  maximum   appears    to  depend  on    the  qu: 
yeast  sown  and  the  nature  of  the  nitrogenous  nutrient. 

When    the    urea    was    replaced    by    the    COI 
ammonium    salt — ammonium    bicarbonate — the 
tion  of  20  per  cent,  of  sugar  was  still  the'  most  favou  ik 
for   good   assimilation.      On    increasing    the    qua' 
ammonium  salt,  the  weight  of  the  yeast  produ.-ed  an<l 
all,  the  assimilation  of  nitrogen  were  also  in.  r 
increase  is  not  indefinite,  but  also  tends  towards  a  ma 
much  higher,  however,  that;  in  the  ease  of  urea.    Th 
concludes  that  the  percentage  of  nitrogen   iu  the  yi 
very  variable,  changing  with  the  nature  of  the  nitrog    " 
nutrition.     It   docs    not    appear,   as   Hayduck   thi  . 


have  any  direct  relation   to  the   fermentative   power 


yeast.     In  the  case  of  mixtures  of  nitrogenous  nul 

the  problem   is   more  complicated  ;   it   ha3   been   sho»  f' 
grape   must   that   th-    yeast    makes   use  prefers 
ammouiacal    nitrogen,   the   organic    nitrogen   of  the   II 
being   scarcely    attacked.      The   author   cites   1 
which  appear   to  show   that  ammoniaeal  nitrogen  is 
sary  for  the  yeast,  even  when   the  latter   bas  al 
supply  of  another  form  of  nitrogen.     A 
containing  equal  ipiantities  of  aectamide,  n 
increasing    quantities   of  ammonium   acetate.     Wli. 
ammonium  salt  was  either  absent   or  in  small 
the  acetamide  was  barely  attacked,  but  with  largl 
of  ammonium  saltan  assimilation  of  nitrogen  sin 
took  place  from  both  forms  of  nutrient. — J.  K.  B. 

Bottom    Brewery     Yeasts;     Preparation    of  — — ,   " 

Ferment  al   /Jii/li    Temperatures.     G.  Jacquemin.   M 

Soc.  Chim.  1901,  25,  [14],  734—786. 

Tiik  author  has  succeeded  in  modifying  the  conditi » 

existence  of  bottom  fermentation  yeast-  so  as  to  mak  '" 
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of  fermenting  al  temperatures  nbove  20   ('.  without 

h.h  interfering   with   the  quality  of  the   beer  pro- 

His  method  of  treatment  consists,  first,  in  prep 

culture   in   the   usual   way  and   then,  in   successive 

replacing  n  gradual!}  increasing  proportion  of  the 

wort    by    an    equal    quantity   of    wort    containing 

citric,  or  luetic  acid,  so  that,  after  about  'Jo 

10  yeasl  i-  cultivated   in  a  median)  having  an  uciditj 

e  valent  to  7  grins,  of  tartaric  aeid   per  litre.     The  tern 

I  iture  is  also  gradually  raised  along  with  the  acidity,  the 

y  it  finally  obtained,  growing  readily  at   2.1'  ('.,  or  i  veil 

t.  her  temperatures.     The  property  of  tormenting  at   high 

ti  peratures    possessed    by    such    yeast    is   retained    oven 

n  number  id' generations  grown  in  neutral  wort,  anil 

properties   arc   not    modified;   it   remains    at    the 

b  om  when  used  to  ferment  brewery  wort  prepared  in  the 

.   way  but  not.  cooled   below  20: — 2.1°.      As  long  us 

is  kept,  during  storage  and  transit,  at  a  tempers 'tire 

ecs  lower  than  that  of  fermentation   it    will 

car.      It  is  hence  possible  for  the  brewer  to  modify 

ire  of  working  so  as  to  dispense   entirely  witii 

cssitv  of  refrigerators,  even  in  southern  climates. 

— T.  ii.  r. 

1  rfj  Oxydase  Reactions  of .    The  Functions  of  the. 

.1.  liritss.     Woch.  fiir  Bran.   1901,  18,  [26], 

is— a 

hor  draws  attention  to  the   close   parallel   between 

lological  processes  in  the  fermenting  yeast  cell  and 

ting  barleycorn.     In  both  cases   very  similar 

.accompanied    by    masking  reducing  bodies,  arc 

iugar  is  assimilated  and  transitory  reserve  material 

up.     Further   investigations  have  shown   that   top 

ition  yeast  containing  active  oxydase   brings  about 

lation   of    aldehyde   to    acid.     The    action  of  the 

oi,     amines    was   studied  with   asparagine.      The 

ts  showed  that  the  asparagine  was  absorbed  or  decom- 

i  with  production  of  an   acid,  which,   however,  could 

ilentified.     If  this  acid  were  aspartic   acid   it   would 

adicate  hydrolysis,  but  if,  as   is  more   probable.it 

r    malic  acid   it   would  show   oxidation.     The   oxydase 

of  yeast   is   better   preserved   after   immersion    in 

solution    than   in   water,   which  is  evidence  in 

if   its   specific   activity    towards  the   former.     The 

on  of  malic  acid  and  its   subsequent  reduction  by 

reducing   body "    would   accouut   for    the    presence 

inic    arid    iu    fermented   liquids.      Yeast    oxydase 

to  in  action  upon  several  other  bases  besides  the"  tetra 

(  relramethyl-p-phenylencdiamine)    employed,   but 

or   has   found   no    convenient   substitute   for   this 

I    test   reagent.     Trials  were  made   with   several   other 

-p  us  and  races  of  yeast  in  addition  to  the  bottom-fermen- 

tii  i  beer  yeast  and  the  top-fermentatiou  distillery  yeasts 

I.  aud  V.J  with  which  the  main  experiments  were 

lit.     Some  of  these  other  yeasts  gave  no  reaction 

1  crtain  wild  yeasts  reacted  very  strongly  with  the 

ra  soda  paper,"  and  a  red  Torula  was  most  remarkably 

The  characteristics  of  various   oxydases   may  be 

cniently  studied  in  the  different  parts  of  the  tissue 

is,  toting  their  reactions  after  heating  for  various 

Is  ,t  various  temperatures  under  alcohol.    The  0x3  dases 

led    into    two   classes:    those    which    react    with 

cum  and  also  apparently  with  "  tetra-base,"  to  which 

:;  laccase  aud   the   oxydase   of  the   parenchv 

"s ;  and  the  so-called   "  amino  "  oxydases  hie  sper- 

ist  oxydase,  which  do  not  react  with  guaiacum 

11  with  "  tetra  base  "  and  certain  other  amines. 

—  J.  F.  II. 

Yeast  in  Pressed  [German']  Yeast;  Detectionof , 

Bait's    Method.    S.  Kiittner    aud    C.    L'lrich.    Zeits. 
utl.l'hem.  7,  185—186.     Chem.  Centr.  1901,  2,    [5], 


authors  examined  Ban's  method  by  subjecting  a  1  per 
solution  of  raninose  to  the  action  of  a  pure  culture 
'mentation  yeast  and  of  pressed  yeast  admixed  with 
"  quantities  of  beer  yeast.  The  results  obtained  prove 
mplete  reliability  of  the  method.— A.  S. 


Beet   Yeast  in  Pressed  [German]  Yeast;   Detectionof . 

M    Herzfeld.     Zeits.  Offentl.  Chem.  7,  220— 221.    Chem 
Centr.  1901,  2,  [5], 

1 111  author  agrees  with  Kuttner  and  Ulrich  (see  preceding 
al'-lt. ict)  that  pressed  yeast  of  authentic  purity  would  not 
be  indicated  as  questionable  by  Ban's  method.  He  also 
ums  the  following  method,  which  gives  results  agreeing 
well  with  those  obtained  by  Ban's  method.  111  c.c.  of  a 
1  per  cent,  solution  of  mclitriose  are  well  agitated  with 
I  grm.  of  the  yeast,  ami  the  mixture  introduce  1  into  an 
Ehihorn's  fermentation  saeehurimcter,  in  th  it  manner 
as  in  urine  analysis.  If  the  saccharimeter  be  placed  in  a 
thermostat  at  30  C,  then  a  pressed  yeast  containing  at 
least  5  per  cent,  of  beer  yeast  would  develop  in  24  hours, 
at  least  4— 5  C.C.  of  carbon  dioxide;  pure  pressed  yeast, 
prepared  by  the  old  (Vienna)  process,  never  more"  than 
.".  C.C.j  and  yeast  prepared  by  the  aeration  process, 
("  Lufthefe")  not  more  than  4  c.c. 

The  anther  cannot  entirely  agree  with  Langfurth's  con- 
demnation of  Bau's  method  as  regards  its  value  for 
commercial  yeasts  (this  Journal,  1901,  s 4 .( ) .  For  \oust» 
prepared  by  the  old  process,  the  results  obtained  by  Baa's 
method  are  irresistible.  If,  with  a  "  Lufthefe,"  complete 
fermentation  has  taken  place  after  24  hours,  the  yeast 
may  be  regarded  as  suspicious,  and  should  be  further 
investigated.  The  factory  whence  the  yeast  came  should 
be  ascertained,  and  the  yeast  of  this  factory  examined  by 
Ban's  method.  If  complete  fermentation  has  taken  place 
after  24  hours,  it  is  still  not  proved  that  there  has  not  been 
an  admixture  of  beer  yeast,  aud  recourse  must  be  had  to 
other  means  for  absolute  proof.  If  the  yeast  of  the 
factory  has  not  caused  complete  fermentation  after  21 
hours,  and  it  remains  unchanged  in  a  sufficient  series  of 
generations,  then  the  suspected  yeast  must  be  regarded  as 
adulterated. — A.  S. 

Beer;  Nathan's  Process  for  Brewing ,  in  a   Cloied 

Vessel,      {'.   Lindner.     Woch.  fiir  Bran.  1901,  18    [281, 
354— 350. 

Tin:  author  describes  his  experience  of  Nathan's  process 
ami  apparatus  (Hansen's  Apparatus),  gained  during  a  visit 
to  a  Zurich  brewery,  where  the  plant"  had  been,  commer- 
cially, in  operation  for  some  months,  and  had  given  entire 
satisfaction.  The  principle  of  the  process  is  to  carry  on 
fermentation  under  aseptic  conditions,  such  as  obtain  in 
Hansen's  and  other  pure  yeast  cultivation  apparatus.  The 
fermenting  vessel  is  a  cylindrical  tun  of  iron,  cast  iu  one 
piece,  of  about  100  hectolitres  capacity,  provided  with  an 
airtight  cover  and  a  four-bladed  propeller  or  "  rouser,"  of 
which  the  shaft  passes  through  the  cover.  The  whole  of 
the  internal  surfaces  are  heavily  enamelled  with  5  super- 
imposed layers  of  glaze,  the  inner  one  white,  the  other  four 
of  glass,  tired  at  a  very  high  temperature-  so  as  to  fuse  the 
whole  iuto  one  mass.  Experience  has  shown  that  this 
glaze  resists  great  extremes  of  temperature  without  cracking 
or  peeliug,  for  long  periods.  The  vessel,  externally,  is 
fitted  with  a  wrought-iron  jacket  into  which  steam  (lip  to 
3  atmospheres  pressure)  or  cold  water  can  be  admitted,  for 
boiling  or  cooling  purposes.  In  operation  the  hot  wort 
from  the  copper  is  charged  into  the  apparatus,  if  necessary, 
again  boiled  to  ensure  sterilisation,  and  cooled  down  to  the 
pitching  temperature.  During  coolinj,  filtered  (germ-free) 
air  is  drawn  in  near  the  bottom  of  the  tun  ;  and  the  rouser 
kept  going  in  order  to  facilitate  cooling,  for  which  3 — 4  hours 
arc  requisite.  The  wort  is  then  pitched  with  10  —  15  litres 
of  yeast  drawn  into  the  apparatus  by  suction,  and  thoroughly 
roused.  Fermentation  is  under  absolute  control  as  regards 
temperature,  degree  of  aeration  and  rousing,  &c,  and  when 

i iplete,  the-  beer  is  carbonated  and  filtered  ;  or  it  may  be 

filtered  into  another  similar  apparatus  and  there  carbonated, 
pasteurised,  or  otherwise  treated. — II.  T.  P. 

Beer  ;   Practical  Control  of  the  Keeping  Qualities  of . 

C.  Bergsten.       Woch.   fur   Bran.   1901,  18,   [30],  384 — 
385. 

In  order  that  the  brewer  may  have  a  check  on  the  keeping 
properties  of  his  beer,  and  deal  with  fraudulent  claims  for 
deterioration,  the  author  advises  that  samples  be  taken  from 
each  batch  systematically,  and  kept  under  observation  for  a 
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month  at  the  temperature  of  the  room.  Two  methods  are 
mmended : — According  to  the  first,  the  sample  is  taken 
from  the  vat  as  it  is  racked  oil  and  placed  in  sterilised 
bottle-  of  in  e.e  capacity  ami  tightly  corked.  The  bottles 
are  placed  on  a  shelf  pierced  with  holes,  each  labelled  with 
the  .lay  of  the  month,  one  sample  being  taken  everyday. 
In  this  «ay  the  beer  is  preserved  in  present  ■>. 

which  is  its  natural  protecting  agent  The  length  of.  time 
daring  which,  the  beer  remains  good  without  formation  of 
cloudiness  iir  sediment,  is  taken  as  a  measure  of  its  pcr- 
mauenee ;  the  deposit  formed  is  then  examined  with  the 
microscope.  The  second  method  is  designed  more  especially 
for  bottled  beers;  a  sample  is  taken  in  the  bottling  cellar 
each  day  and  kept  in  white  glass  bottles  of  about  one-third 
of  a  litre  capacity,  which  have  merely  been  washed  in  the 
ordinary  manner.  The  bottles  are  corked  aud  stored  on 
raeks  in  a  dark  room  and  kept  under  observation  in  the 
same  way.  Except  in  the  hot  weather,  beer  ought  to  keep 
good  for  about  three  weeks  under  these  conditions.  The 
author  speaks  highly  of  the  great  utility  of  Toruoe's  beer- 
refraeto'neter,  which  gives  very  accurate  results  for  the 
rapid  determination  of  the  alcohol  and  the  true  extract  of 
beer;  he  advises  that  nil  beer  returned  as  bad  by  the 
retailer  should  be  checked,  in  order  to  see  whether  there 
has  been  any  admixture  of  water  or  residues  of  other  beers 
which  might  have  caused  infection. — J.  F.  11. 

Beer  or  similar  Beverage  ;  Process  fur  Manufacture  of , 

u-ilh  simultaneous  Production  of  Pressed  Yeast.  F.  Sauer. 
tier.  I'at.  121,524,  1900;  through  Woch.  fur  liraa. 
1901,18,  [27],  346— 347. 

Is  Germany  the  ordinary  bottom-fermentation  beer  yeast  is 
of  little  value  for  the  manufacture  of  pressed  yeast,  and  top- 
fermentation  yeast  of  the  distillery  type  is  invariably 
employed.  This  invention  has  for  its  object  the  production 
of  Lager  beer  by  fermentation  in  two  stages,  first  with  a 
distillery  yeast  for  the  manufacture  of  pressed  yeast,  and 
finallv  with  a  bottom-fermentation  beer  yeast.  The  wort 
for  the  distillery  yeast  is  prepared  with  kilned  malt  only, 
without  green  malt,  but  with  the  addition  of  raw  grain  ;  its 
treatmeut  is  otherwise  the  same  as  in  the  manufacture  of 
pressed  yeast,  and  it  is  of  course  an  unboiled  and  unhopped 
wort.  After  fermentation  with  the  distillery  yeast,  the  wort 
is  separated  from  the  yeast  and  heated  in  a  closed  vessel  to 
sterilise  and  coagulate  albuminoids.  There  is  then  added  a 
very  concentrated  bopped  beer  wort  of  a  density  of  about 
30°  Balling.  This  wort  is  mashed  at  70°  C,  so  as  to  be 
especially  rich  in  isomaltose  and  dextrinous  constituents. 
After  mixing  with  the  highly  attenuated  distillery  wort,  the 
]  in  .portion  of  uufermentable  carbohydrates  should  be  about 
the  -ame  as  in  beer  wort.  The  mixture  is  finally  fermented 
in  the  Later  vats  with  ordinary  brer  yeast  at  a  temperature 
of  4  — o  ('..  and  is  ripened  by  secondary  fermentation  ill 
the  ordinary  way. — J.  F.  B. 

Breweries}  Risk   of  Microbial  Infection   in  Top-Fermen- 
,  - — .     B.  Scbonfeld.     La  Biere,  9,  [t>],  85—87. 
(See  also  this  Journal,  1901,  490.) 

Infection    of    Wort    through    delay    in    Pitching. — Unless 

immediately  pitched  with  yeast,  the  wort  entering  the 
fermenting  tun  in  a  cooled  state  is  exposed  to  infection  by 
wild  yeasts  and  bacteria;  hence  any  delay  in  pitching  is 
dangerous.  Even  in  the  case  of  beers  intended  for  imme- 
diate sale,  and  when  the  amount  of  yeast  has  to  be  reduced 
in  order  to  prevent  undue  fermentation  in  the  trade  casks, 
about  ith  to  ;',th  the  total  quantity  requisite  for  the  whole 
brew  should  be  added  as  soon  as  the  first  portion  of  the 
wort  is  run  into  the  tun.  In  any  event  it  is  better  to 
commence  brewing  at  a  later  hour  than  to  leave  the  cooled 
wort  in  an  unprotected  eoudition. 

Infection   in  the  Fermenting    Vessels. — If  the    head    of 
be  left  too  long  before  removal,  it  is  liable  to  infection 

especially   where   there    is  a    possibility    of  a. --   of     dust 

from  outside  the  fermenting  room.  This  yeast  will  then 
■  tie  bitter  batches  which  it  is  employed  to  pitch,  and 
the  necessity  for  changing  it  will  soon  become  apparent. 
To  guard  against  this  danger,  the  yeast  should  be  skimmed 
off  as  soon  as  the  bead  begins  to  subside. 


Bacterial  Infection  in   Cask    Fermentation.— Whan 
fermentation  is  conducted  in  casks,  thorough  sterilis 
essential.     The   washing   and    steaming   by  which    thi> 
effected   are.   however,   frequently   performed    in  a    > 
perfunctory  manner,  the  water    being  insufficient!]  h 
the    steaming   applied   for  only   a    few    soeouds.     The 
is  accentuated    hy  the    dillieulty  of   inspecting   the 
aud  should  an    infected   wort  be    introduced   into  thi 
even  prolonged  washing  and  steaming  may  prove  ini 
especially  in  the  ease  of  old  or  defective  barrels. 

Another  danger  arising  during  the  cleansing  metho  ;( 
cask  fermentation  is  the  facility  afforded  for  the  dove 
ment  of  bactei  ia  on,  and  in,  the  wood  of  the  cask  during  • 
time  the  beer  is  throwing  up  the  head  aud  undergo 
aeration,  which  bacteria  readily  infect  the  beer  subseqilt  . 
placed  in  the  cask. 

Infection     of     Yeast    during     Storage. —  Where 
intended  for  pitching   has  to  be  kept  some   time  before 
it  should  be  stored  at  as  low  a  temperature,  and  in  as    < 
water  as  possible  ;   otherwise  the  water  will  extract  sufli.  t 
soluble  matter  from  the  yeast   to  form  a  highly  suit 
nutrient  medium  for  the  bacteria  with  which  it   is   proli  , 
already  infected,  and  the  yeast  will  be  spoiled. — C 

Lactic  Acid   Bacteria    of  Distillerg  Mashes,    Milk,    d 
Beer.     W.  Henneberg.     Woch.  fiir  TCrau.  1 901, 18,  [ 

381— "84. 

The   author  gives  a  descriptive   summary  of  the  mor  >- 
logical  and  physiological  properties  of  the  principa 
of  lactic  acid  bacteria. 

Bacillus    Dcthr  '-hi  (Leiehmann),   named  by   I, 
acidificans  longissimus,  is    the   bacillus   employed 
acidification  of  distillery  yeast   mashes.     It  grows  bi 
a  limited  quantity  of  air,  and  the  most  favourable  te 
ture  is  about  45'  C.     It  forms  lactic  acid  from  most 
sugars,  but  not  from  milk  sugar  ;  cane  sugar  is 
No  volatile  acid  is  produced  and  the  acid  is  not  con 
the  maximum  acidity  produced  in  mashes  was  re- 
cent.    The  quantity  of  acid  and  the  rate  of  format!- 
with  the  temperature.     The  author  describes 
of  this   species  which  grows  better  in  presence  of 
produces  less  acid  than  the  original. 

Bacillus  lactis  acidi  (Leiehmann),  the  bacillus  of   I 
turned  sour  at  50°  C,  his    longer  cells   than    the  | 
species.     The  development  proceeds  best  at   I 
first,  aud  later  at  3G°— 39°  C.     It  produces  acid  fi 
sugar ;  no  volatile  acid  is  formed  aud  the  acid  is  not  consn  'I 
The   maximum  acidity  is   rather   less  than  that    p 
by  the  last   species.     In  this   case,  also,   aeration 
the  acidificat'on  ;  this  spacies   is    more   resistant   tt 
temperatures. 

Pediococus  laciis  acidi  (Lindner),  the  "spl 
bacterium  of  distillery  mashes,  occurs  as  round  cell- 
in  chains  of  2  or  4.  It  produces  lactic  acid  frot 
sugar  but  not  from  cane  sugar  or  maltose.  The  b 
perature  for  its  development  is  between  tU  10  ' 
or  no  volatile  acid  is  produced.  There  is  really  II 
danger  from  this  organism  in  the  distillery,  u 
obtain  a  large  start  from  the  first  j  it  is  very  frt 
predominant  on  barley,  rye,  and  mall. 

Bacterium  laciis   acidi  (Leiehmann),  the  bacteriu   Ol 
milk   turned  sour  at  ordinary  temperatures,  docs  not 
in  beer  or  hopped  wort.     It  grows  best  at  35° — 3S   < 
acidity  produced   is  always   very  low,   never  over  O'.'P 
cent."  The  acid  foimed  appears   to  be  consumed  to    " 
extent ;  the  acid  is   inactive  lactic  acid,  no   volatile    ••' 
being  form  d. 

Saccharobaeillns    pastorianus    (van     Laer),    the 
bacillus  of  "  turned  "  Helgian  beer,  grows  best  at  89 
it  forms  lactie   acid   from   most  of  the   sugars,  but  o 
little    fioin    starch  and    milk    sugar.     The    product!    t 
acidity  is   almost  as   high   as  with    II.  Delbrueki.^    I"  " 
centrated,  uafiltered  mashes  much  carbonic  acid  is  ev  < 
formic    and    acetic    acids    and    alcohol    are    a! 
Another  variety  of  this  species  occurs  as  shorter,  a '' 
nected  cells. 

Saccharohacillus  pastorianus,  variety  berolil 
lactic  bacillus  of  Berlin  "  Weiss-bier,"  gro* 
21° — 24'  C. ;  the  acid  produced  appears  to  be  the  »'  ' 
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lion,   volatile  acids  and  alcohol   are  also  forn 
i  maximum  acidity  developed   in  mash  was  0*8  —  1  per 
t.    This  species  occurs  on  grain  and  malt  hut  is  easily 

i  li\  other  organisms. 

laciUus  Linilneri,  the  1  ictie  bacillus  of"  turned,"  hop;"  1 

eer,  grows  best   at  21  — 2::    ('.     Pale  Lager  beer  is 

ndered  quite  cloudy  by  this  bacillus  and  the  flavour 

i  hanged  in  a  characteristic  manner,  dark  beers   are   more 

r  slant.     Carbonic  acid  is  evolved;  the  maximum  acidity 

luoad  is  less  than  1  per  cent. — .1.  F.  U. 

i  r;  Atmospheric    Infection   of  ,  and  its    Dangers. 

..  Fern  bach.     Ann.  de  la  Brasserie,  4,  [8],  169—172. 

I  \iew  of   the   greater  danger    from    air-borne    micro- 
ns in  the  else  of   breweries   situated  in   towns,  the 
recommends  the  abolition  of  the  open  cooler,  or  at 
the  removal  of  the  wort  therefrom  before  it  has  cooled 
D    a    temperature  at   which    bacterial    develop!  lent 
possible.      Air   filters  should  also  be  subjected  to 
•    inspection,  the  yeast   changed   at    short  intervals, 
examination  made  of  the  surrounding  air  in 
ascertain   the   most   likely  quarter   for    microbial 
in  lion  to  arise.     This   investigation  can  either  be  oon- 
>\  the  Pasteur  method  of  taking  samples  of  air,  or, 
conveniently,  by  exposing  plates,  coated  with  sterilised 
gelatin,  for  a  definite  time,  e.g.,  live  minutes,  in  posi- 
.  affordiug   the   greatest   probability    of  infection,  and 
lining  the  cultures  so  obtained. — i '.  8. 


Starchy  and  Dextrinous  Cloudiness  in  . 

K.  Kurz.      La  Biere.  9,  [5],  60—09. 

ertain  that  dextrinous  cloudiness  in  beer  cannot 
ie  to  the  erythrodextrin  II.,  which  is  readily  soluble  in 
•alcohol,  nor  to  the  achroodextrius  (these  being  com- 
Ij  soluble  in  water),  but  to  erythrodextrin  I.,  this  being 
at  in  :i  state  of  diffusion  (not  solution)  from  which 
luallv  separates  in  the  form  of  solid  particles,  which 
in  in  suspension  for  a  considerable  time,  thus  producing 
iness. 

urination  of  this  intermediate  product  of  saecharifica- 

ic  or  rather  its  non-conversion  into  nrae  advanced  pro- 

-  due  to    imperfect    action    of    the    malt    diastase, 

may  be  crippled  at  various  stages  of  the  malting  and 

-scs.     Thus,  imperfect  or  excessive  steeping, 

nt  ventilation  or  handling  on  the  malting  floor,  may 

this  result.     Again,  insufficient  preliminary  drying 

ng)  of  the  malt   before  kilning,  leaves   the  diastase 

leptihle  to  the  influence  of  heat    than  when  drier, 

\  facilitating  the  gelatinisation  of  the  starch,  produces 

malt,  which  is  less  permeable  by  the  diastase   and 

ore  more  likely  to  lead  to   starchy  haze   in   the   beer. 

herefore  necessary  to  reduce  the  percentage  of  moisture 

in  lit  to  5 — 8   per  een'.  in  the  ease  of  pale  mill,  and 

i  per  cent,  in  dark  malt,  before  exposing  it  to   a  kiln 

i are  of  50J  C.     Another  essential  feature  in  kilning 

nt  ventilation  to  remove  the   moisture  as  soon  as 

d,  and  the  arrangement  of  the   heating  apparatus 

to  prevent  local  overheating  whilst   the   malt  is  still 

Occasionally,  when   the  constituents   of  the  grain 

rfectlv  modified,  the  condition  nuv  be  improved  by 

inch  allows  the  diastase  to  recuperate. 

the  diastase,  the  mashing  temperature  should  not 

ned  to  exceed  75   ( '  ,  the  water  being  added  slowly  and 

s  kept  in  rapid  motion  ;  if  the  malt  be  defective,  the 

niperaturc  should  not   exceed    ,'    C.   per   minute. 

decoction  method,  the   volume  of  the  mash  should 

I  and   the  heat   applied  slowly,  a  stoppage  of 

-  '■  minutes  being  allowed  between  70°  and  7.~>     C.   to 

■'inversion,  a  longer   time  being  granted   if   there 

reason  to   fear  starchy  haze.     The  proper  degree  of 

lesion  is  indicated  by  a  brown  colour  reaction  with 

Imperfect  action  on  the  part  of  the  stirring  appa- 

luse  starchy  haze,  by  leaving  the  grains  iusufli- 

thsintegrated  and  thereby  retarding  the  action  of  the 

'■  e,  the  result  being  that  either  the  deposited  starch  is 

1   off  with  the  goods  into  the  copper,  where  it  is  gelati- 

*  oithout  conversion,  or   else   it   is  extracted   by  the 

*  ug  liquor  and,  if  the  latter  be  too  hot,  will  also  be 
I  and  remain  uusaceharified. 


\  point  of  interest,  especially  to  small  brewers  using  only 
a  single  thermometer,  is  recorded  in  the  case  of  n  brewery 
whore,  despite  all  precautions  with  regard  to  temperature, 
the  beer  from  good  malt  was  invariably  subject  to  starchy 
antil  it  was  ascertained  that  the  thermometer  in  use 
■  igistered  abonl  8    too  low,   -< '.  S. 


Beer  ;   Filtering 


M.  I.  ainont.      La  Biere,  Q    [3], 
21  -28. 


Tiik  advantages  of  filtering— which  is  mainly  confined  to 

low-fermentation  beers— are  that  clarification  is  insured 
without  alteration  in  flavour  ;  in  faei  the  flavour  is  improved 
owing  to  the  removal  of  all  organisms  and  matters  in 
suspension. 

On  the  other  hand,  the  operation  is  attended  with  the 
following  inconveniences  :  The  beer  suffers  a  certain  lo6s  of 
flavour.  Again,  filtered  beer  loses  its  keeping  properties, 
the  larger  yeast  cells  being  removed  whilst  some  of  the 
smaller  bacteria  traverse  the  pores  of  the  filtering  medium 
and  infect  the  beer,  and  as  the  secondary  fermentation 
cannot  take  place,  the  bacteria  have  the  field  to  themselves. 
Consequently,  filtration  with  a  sole  view  to  improving  the 
stability  of  the  beer  is  a  dangerous  operation,  and  its  utility 

tricted  to  clarification. — C.  S. 

Fermenting  Vats  ;    Varnished  .     Brand.    La  Iii.ro,  9 

[2],  18—21. 

The  author's  own  experience  of  the  effect  of  varnished 
fermenting  vats  on  the  fermentation  process,  is  that  the 
attenuation  is  practically  unchanged,  but  that  the  con- 
sistence of  the  (low-fermentation)  yeast  leaves  much  to 
be  desired,  the  yeast  being  too  liquid  at  first,  though  an 
improvement  is  observed  as  time  g)es  on.  The  head 
and  "break"  of  the  beer  are  normal.  These  result-  agree 
with  those  obtained  in  a  Nuremberg  brewery,  and  it  is 
therefore  considered  that,  in  view  of  the  greater  facility  for 
cleaning  afforded  by  the  use  of  varnish,  the  practice  is  an 
advisable  one. — C.  S. 

The  "  Tourne"  Ferment ;  Influence  of  the  Composition  of 

Wine  on  the .     J.  Laborde.     Aun.  de  la  Brasserie, 

4,  [7],  149—156. 

Tin:  influence  of  alterations  in  the  proportion  of  alcohol, 
acidity,  tannin,  and  sugar,  on  the  development  of  the 
"  tourne "  ferment  was  examined  by  the  author,  working 
with  a  wine  of  the  following  initial  composition:  alcohol, 
11-00°;  total  acid,  3-55  grms. ;  volatile  acid,  095  grin.; 
tannin,  3-60  ;  sugar,  2-50-  potassium  bitartrate,  4 •  89 
grms.  The  wine,  which  was  already  infected  with  the 
ferment  in  question,  was  placed  in  200  c.e.  flasks,  and 
sterilised  by  exposure  to  a  temperature  of  65°  C.  for  two 
minutes.  After  inoculation,  the  samples  were  kept  at 
25" — 28°  C.  for  different  periods,  not  exceeding  eight 
months,  the  amount  of  volatile  acid  being  determined  in 
each  case  as  affording  the  best  criterion  of  the  activity  of 
the  ferment. 

Influence  of  Alcohol. — The  results  show  that  the  presence 
of  up  to  16  per  cent,  (by  vol.)  of  alcohol — i.e.,  about  the 
highest,  limit  usually  found  in  red  wine — does  not  prevent 
the  development  of  the  ferment,  the  presence  of  the 
organism  being  revealed  by  the  microscope;  whilst  the 
amount  of  potassium  bitartrate  had  decreased  from  1-89 
grms.  per  litre  to  0-86  grm.  The  determination  of  the 
nature  of  the  volatile  acids  by  the  Duclaux  method,  indi- 
cated a  proportion  of  3*01  grms.  of  acetic  acid  to  0*30 grm. 
of  propionic  acid,  a  mixture  known  to  be  present  in  all 
wines  infected  with  the  ferment. 

Influence  of  the  Acidity. — The  increase  of  volatile  acid 
falls  away  up  to  5*6.3  grms.  of  total  acidity,  at  which  point 
it  d.sappears  entirely;  hence  the  activity  of  the  ferment 
appears  to  be  paralysed  by  about  5  grms.  of  acid  per  litre, 
though  this  is  not  altogether  the  case. 

Influence  nf  Acidity  during  Fermentation. — Experiments 
made  with  grape  must  containing  up  to  8  grms.  of  acidity 
per  litre,  however,  showed  that  the  microbes  are  capabie  of 
still  acting  in  presence  of  6  grms.,  though  in  this  ease  they 
cannot  do  much  injury  to  the  wine.  The  fermentation  was 
unusually  slow,  and  it  is  considered  that  in  practice  an 
acidity  of  5  grms.  per  litre  will  suffice  to  weaken  the  power 
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of  the  organisms,  both  during  the  fermentation  and  the 
the  wine.  Below  this  limit  the  development  of 
the  ferment  was  inversely  proportional  to  the  acidity,  and 
where  the  acidity  bad  been  completely  neutralised,  manoite 
sickness  supervened. 

Influence  of  Tannin.— Thz  presence  of  even  as  much  as 
7-20— 7-75  prois.  of  tannin  per  litre  does  not  seem  to 
affect  the  activity  oi  the  ferment  ;  iudeed,  in  one  instance 
where  the  wine  was  inoculated  with  yeasts  and  bacteria, 
tlio  total  acidity  "as  greater  in  presence  of  7-20  grms.  of  j 
tannin  than  of  any  smaller  quantity.  This  result,  however, 
i>  due  more  to  the  retarding  influence  of  the  tannin  on  the 
yeast,  whereby  alcoholic  fermentation  was  arrested,  the 
Mii;ar  present  then  falling  a  prey  to  the  microbes.  It  may 
therefore  he  concluded  that  the  tannin  of  wine  does  not 
prevent  the  development  of  the  ferment. 

Influence  of  added  Oak  Tannin. — An  addition  of  about 
1  gnn.  of  gallotannin  per  litre  will  paralyse  the  microbe; 
biit  unfortunately  the  addition  of  a  larger  quantity  than 
about  ',  a  gnu.  is  rendered  impossible  by  the  resulting 
bitterness  and  astringency  imparted  to  the  wine.  A  white 
wine  already  attacked  by  the  microbe  may  be  rendered 
resistant  thereto  by  an  addition  of  3—4  grms.  of  gallo- 
tauniu  per  litre,  but  in  this  case  also  the  same  objection 
applies. 

Influence  of  Sugar.— To  investigate  the  action  of  the 
ferment  on  tlie  two  sugars  constituting  the  invert  sugar  of 
wine  must,  a  sample  of  wine  containing  3  grins,  of  total 
acidity,  and  0*70  grm.  of  volatile  acidity  per  litre,  was 
treated  with  increasing  quantities  cf  glucose  or  levulose, 
up  to  10  ijrras.  per  Hire,  and  then  inoculated  with  the 
fi  iment.  The  results  show  the  predilection  of  the  microbe 
for  sugar,  the  amount  of  total  acidity  produced  in  the  case 
of  the  sugared  samples  being  quite  fivefold  that  formed 
in  the  check  sample  without  added  sugar.  The  proportion 
of  volatile  to  fixed  acid  decreases  :i<  the  amount  of  sugar 
increases  up  to  about  5  grms.  per  litre,  beyond  which  limit 
greater  constancy  is  attained.  This  is  because,  when  the 
amount  of  sugar  is  small,  the  microbe  also  attacks  the 
potassium  bitartrate  present.  Weight  for  weight,  levulose 
yields  a  slightly  larger  quantity  of  volatile  acid  than 
glucose,  the  converse  holding  good  with  regard  to  fixed 
acids,  whilst  in  total  acidity,  the  results  are  nearly  equal 
in  both  eases.  The  volatile  acidity  is  mainly  due  to  the 
presence  of  acetic  acid,  with  mere  traces  of  a  higher  acid, 
probably  propionic  acid. 

The  method  of  taking  the  volatile  acidity  as  a  measure 
of  the  activity  of  the  ferment  in  question  is  not  always 
exact,  since  a  portion  of  this  acidity  may  be  masked  in 
prolonged  experiments  by  csterification,  and  it  is  therefore 
preferable  to  determine  the  total  volatile  acid  by  first 
rendering,  say,  10  grms.  of  the  sample  decidedly  alkaline 
by  double  the  amount  of  soda  required  for  neutralising  the 
free  acid,  then  adding  10  c.c.  of  water,  concentrating  to 
half  the  volume  by  boiling,  adding  0-5  grm.  of  tartaric 
acid,  and  determining  the  volatile  acidity  by  the  Duclaux 
method.  The  application  of  check  tests  to  ascertain 
whether  the  extra  acidity  has  resulted  from  oxidation, 
showed  that  the  whole  of  the  acidity  is  due  to  the  action 
of  the  ferment,  and  that  the  latter  continues  to  be  activu 
in  certain  cases  where,  according  to  the  determination  of 
the  free  volatile  acids,  it  would  appear  to  have  already 
ceased.  The  weakening  effect  of  acidity  and  gallotannin 
is  analogous  to  the  action  of  heat  during  pasteurisation  to 
arrest  the  development  of  microbes. 

The  author  concludes  that  attempts  at  protecting  the 
wine  from  the  effects  of  the  ferment  in  question  should 
be  made  in  the  fermentation  stage  ;  in  subsequent  stages 
a  little  benefit  may  he  derived  from  the  addition  of  acid 
and  tannin,  but  the  practicable  limit  is  soon  reached  in 
both  cases  on  account  of  the  resulting  action  on  the  flavour, 
so  that  efforts  must  be  mainly  directed  to  multiplying  the 
treatments  usually  practised  for  the  preservation  of  the 
win,.,  |  'ion  being  resorted  to  in  difficult  case-. 

Wine  Must;  Concentration  of- .     J.  Dugast.    Ann.de 

la  Brasserie, 4,  [''-].  124—127. 
Tiik  authoi  concentrated  several  varieties©!  wine  must  at  a 
temperature  of  40  — 45   C,  under  a   pressure  of   30  mm. 


mercury,  until  the  volume  had  decreased  to  one  t 
product  being  a  thick  syrup  in  the  case  of  poor  mil 
a  jell)  in  the  case  of  rich  musts.     The  concentrated 
have   kept    well   in   partly   tilled,   closed   vessels,  and. 
diluted  and  fermented,  yielded  wines  comparable  will,  tl 
furnished    by   the  same  grapes  in  the   ordinary   «■■ 
method  has  the  advantage  that  the  strength  ot  tin    > 
be  varied  according  to  the  degree  of  dilution,  and  also 
the  wines  clarify   more  quickly  than  in  the  ordinary 
the  effect  of  concentration  being   apparently  to  inci 
rapidity   of   deposition   of  the  substances  usually  remai  |» 
in  suspension,  and  to  precipitate  at  once   the  bodies  usi  y 
becoming   insoluble    during  fermentation.     For    this  I  r 
reason,  the  concentrated  must   from   red  grapes  eiVc.. 
lighter   in   colour  than   the   corresponding  wine  prc| 
the    ordinary    manner.      In   the   case   of  red    wines, 
necessary    to    retain    the   grape   skins,    the    most   sui  e 
method  being  to  heat  the  mass  to  6.1  — "0  '  C.  three  titii 
succession   and   then   incorporate  it   with  the  corres] 
concentrated    must;     the    mixture  will    keep  well 
months  at  least,  and  will  furnish  a  satisfactory  wine. 

As    to    whether    the    process   would   be   profitahii 
manufacturing  scale,  the  author  inclines  to  the  all 
provided   the  work    he  undertaken   by  large  grower! 
association  of  smaller  growers,  to  lay  down  the  m 
especially  if  other  uses  could  be  found  for  the  plan 
the  offseason.     In  hot  countries  the  adoption  of  tin 
would  enable   the   fermentation   to   he   carried  on 
places   with  a  more  favourable  climate  for  '.initio . 
during  the  cooler  season  of  the  year. 

Concentration   by  congelation  was  attempted  bul 
less  economical. — <J.  S. 

Wines;    The  Acidity  of .     E.    Kayser  aui 

Rev.  de  Viticulture,  15.     Ann.   de  la  brasserie,  4, 
271—  278,   [13],  293—298. 
The  chief  point  investigated  by  the   authors  was  tin 
of  adding  tartaric  acid  to  must  and  wine  deficient  ii 
In  the  case  of  Petit  Houschet   of   189S  vintage,  ci 
145-71  grms.  of  sugar  per  litre,  the  result  of  addi 
to  the  must  showed  practically  no  loss  from  the  thi 
standard  ;  but  in  the  wines,  a  reduction  of  Is        .  ■ 
acidity  was  found  in  the  sample  receiving  0'  1  pel 
tartaric   acid    (per    loo   of   grapes),  whilst  in  the  s 
receiving  0' 5  per  cent,  of  acid,  the  acidity  incrsa 
per  cent,  as  compared  with  the   check   sample,  tl 
compared    wtth    the    corresponding    musts,    then 
decrease  of  18-8,  43-3,  and   19  •  7   percent.,    (bus 
the  absence  of  any  definite    ratio   between  the  acid 
and  that  ultimately  found.      In  the  1899  vintage,  thi'    ;■ 
content  was    129-79  grms.    per    litre,    and  tie 
0*1,   1-2,  and  if  5   per  cent,  of  aeid  led  to  a  pe 
decrease  of   iO-8,  22'  1,  and  22-9  per  cent,  re 
the  must  (after  four   months  storage  as  befon  I 
wines,  the  percentage  decrease,  compared  with  the 
sponding  musts,  was  3J-8,  18-1,  32-4,  and    Is-im 
but  as   compared   with  the  check  sample,  ai 
24-6,  17-4,  and   11)0  per  cent,  respectively.     In  th,  * 
vintage  the  sugar  content  was   121' 7,  and  the  addir  t 
tartaric  acid  0-124,  if  248,  and  0 ■  620  per  cent. |  tbc  I 
showed  a  decrease  of  13-22,  5-99,  and  642  per  c<-u  R 
the  theoretical  yield.     Compared  with  the  musts,  (hi  lit 
showed   the   following   diminution    in    total  acidity 
24'  1,  and  28'  a  percent.     The  amount  of /n 
found  in  the  wines  was 

1      1      1 
l'f  2'  I'J 
respectively  of  the  quantity  added, 

Part  of  the  check   sample  of  the  last-named 
received  additions   of  tartaric  acid  (1,  2,  and  S  gn  1 
litre).     The  resulting  percentage   increase  of  total  W 
was    13-6,    299,     and    09  •  4  per    cent,   or   more 
portion  than  in  the  first    series.     The  inci 
tartaric  acid  present  amounted  to  if  63  I.  if  '.127,  and 
grms.,  or  63-4,  46'3,  and  86'0  per  cent,  of  thi 
remained,  uneombined,  the  rest  having  • 
and  potassium  bitartrate.      In  this  scries  a  diminutio 
amount  of  potassium  bitartrate  was   found  in 
the  percentage  of  free  tartaric  acid  im  reased,     An  i 
of  citric  acid  was  found  to  reduce  the  solubility  oi 
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is  wine,  though  not  in  another  kind  of  wine  examined 
ki|  purpose  ;  it   is  therefore  considered  probable  that 
h  in  question  is  due  to  the  composition  of  t lie 
h.et  wine. — C.  S. 


Icid  in  Wines 

I,  thuds  oj  Diluting 

Sec  under  XXIII.,  page  938. 


Sensitiveness  of  the    Different 
— .     A.  .1.  Ferreira  da  Silva. 


ipyl  Glycol ;  Oxic.ot'on  of— — ,  hij  Mycodcrma  aceti. 
A.  Ming. 

S  t  under  X  X I V  .,  page  'Ml. 

es  and   Wines  spoiled  by  Sickness;   Utilisation 
of ,  as  Manure.     F.  Garrigou. 

See  under  XV.,  page  914. 

a!  and    Water;   Boilini  Point   Curve  for  Mixtures 
of .     W.  A.  Noyes  and  R.  K.  Warfe'. 

See  under  XX.,  page  92S. 

PATENTS. 

nd  Spiiits  ;    Jlapidly  Ageing ,   mil  Apparatus 

\r.     F.  Ivison,  Jerez  de  la   Frontera,  Spain.     Eng. 
.17,473,  Oct.  2,  1900. 

-  are  made  for  a  process  for  ageing  wines  and  spirits 
[posing  thciu  to  a  confined  atmosphere  which  hy 
if  its  access  to  deliquescent  compounds,  such  as  the 
tea  "t  soda  or  potash  or  deliquescent  chlorides,  excr- 
wlective  action  on  the  evaporation  from  the  liquid  : 
r  apparatus  consisting  of  closed  vessels  for  holding 
IK)  or  spirit  which  is  separated  from  the  deliquescent 
uads,  by  means  of  a  porous  partif'on. — T.  II.  P. 


■an -FOODS;  SANITATION  ;  WATER 
^PURIFICATION,  &  DISINFECTANTS. 

04.)— FOODS. 

he  Standard  fur  Milk.     (See  also  (his  Journal, 
May  1901,  493.) 

loard  of  Agriculture  was   empowered  hy  the  Sale  of 

tod   l>rugs  Act,  1899,  to   tix  a  standard  for   milk,  so 

sample  contains   less  milk-fat   and   milk  solids 

1   lie  limit  fixed  hy  the  standard,  the  milk  is  pnsumed 

■   not  genuine   unless   the   contrary   is    proved.     The 

which   apply   to   Great   Ilr.taiu   were  published 

(i  izette  of  August  Gth,  and   come   into  operation 

r   1st.     The  following  is  the    wording   of  the 

1-  :  — 

inhere  a   sample   of   milk   (not   being   milk    sold   as 

l  separated,  or  condensed   milk)   contains   less 

H  per  cent,  of  milk-fat,  it  shall   be   presumed,  for  the 

es  of  the  Sale  of  Food  and  Drugs  Acts,  1875  to  1899, 

Btrary  is  proved,  that  the  milk   is   not  genuine, 

the  abstraction  therefrom  of  milk-fat,  or  the 

hereto  of  water. 

a  sample   of   milk   (not  being    milk   sold  as 

M,  or  separated,  or  condensed  milk)  contains  less 

:    5  per  cent,  of  milk-solids  other  than   milk-fat,  it 

'  •-•  presumed,  for  the  purposes  of  the  Sale  of  Food  and 

IS7S  to  1899,  until  the  coutrary  is  proved,  that 

■  is  not  genuine,  by  reason  of  the  abstraction  there- 
«  milk-solids   other  than    milk-fat,  or  the  addition 

vater. 

here  a  sample  of  skimmed  or  separated  milk  (not 
used  uiilkl  contains  less  than  9  per  cent,  of 
h  shall  be  presumed,  for  the   purposes  of  the 

■  Food  and   Drugs   Acts,   1875  to    1899,   until    the 


irary  is   proved,  that  the  milk  is  not  genuine,  by  r. 
ol    the   abstraction    therefrom   of    milk-solids  other  than 
milk-fat,  or  the  addition  thereto  0 

Albuminoids i  Precipitation  of  Somi    -— .  /.//  Chloroform. 
F.    Kruger.    Zeits.    Biolog.   41,   [N.F.  23 ',  341—350. 

1  ai  i".  1  run-.  1901,  2,  [6], 

S  w.kow-iu  has  pointed  out  (this  J rial,    1901,   879)  that 

chloroform   possesses  the   property  <<i   precipitating  albu 
minoids.     The  author  draws  attention  to  the  fact   thai 
in  conjunction  with  his  pupils,  Graubner  and   Meinshausei  . 
made  some  experiments  on  this  subject  Id  or  1  I    y. , 
some  of  the  results  being  published  at  the  time.     He  nov 
gives  fuller  details  of  the  investigation.     A   description  is 
given  of  the  preparation  of  a  new  albuminoid,  mm  osalh  1 
which  is  precipitated  by  chloroform.     Egg  albumin  is  also 
precipitated  by  chloroform  ;  blood  serum  gives  onlv  a  sh'ght 
turbidity.     Haemoglobin   is   quantitatively   precipitated  by 
chloroform,  not  only  at  50°— 55° C, as  stated  by  Formanek, 
but   also    at    the   ordinary  temperature.      The  albuminoids 
precipitated  by  chloroform  resemble,  as    regards   solubility 
those  coagulated  by  beat. — A.  s. 

Gelatin-.  Conversion  of ,  into  a  readily-soluble,  only 

slightly  aillti  sir?,  unit    non-gelatinising  Food   Products. 
Brat.     Itummelsburg,  Berlin.     Ger.  Pat.  121,997,  June  6, 

1900.     Zeits.  angew.  Chem.  1901,  14,  [31],  788. 

As   aqueous  solution  of  the  gelatin  is  heated  for  several 

hours  in  the  presence  of  small  quantities  of  acid  or  alkali 
at  temperatures  below  10o:  C.  The  liquid  is  then  neutralised, 
freed  from  the  resulting  salts,  and  evaporated  to  dryness, 

— C.  A.M. 

Bread;    Yield  of , from  Flour,     lialland.      Compte.s 

Bend.  19oi,133,  [4],  251—252. 
The  author  has  determined  the  weight  of  the  loaves  made 
from  various  weights  of  dough,  prepared  with  the  same 
flour  and  the  same  3-east  under  identical  conditions.  The 
dough  contaiued  45  per  cent,  of  water  aud  the  loaves 
received  a  normal  baking  of  30  to  60  mius.  according  to 
their  size.  They  were  weighed  12  hours  after  baking  and 
the  yield  varied  with  the  size  and  shape  of  the  loaf. 


Round  Loaw,. 

Long 

Loaves. 

Weight  of 
Dough. 

Diameter 
of  Loaf. 

Yield 
per  Cent,  on 
the  Dough. 

Length  of 
Loaf. 

Tield 
per  t  lent.  <m 
the  Doii--h. 

Kilos.               Cm. 

ro                in 

1-5                     L'l 
1-0                     22 
0-5                     17 
0-25                   12 

S3 
8t 

SO 

76 

Cm. 
62 
60 

.-,11 
32 
22 

81 

7:1 
7i 
7:1 
70 

In  most  cases  the  crumb  contained  the  same  proportion 
of  water  as  the  original  dough,  but  in  the  smallest  sizes  it 
was  less,  since  the  large  proportion  of  very  dry  crust  had 
absorbed  some  of  the  moisture  from  the  crumb.  The  > 
of  bread,  therefore,  is  closely  dependent  on  the  relative 
development  of  the  crust  as  compared  with  the  whole  loaf, 
and  this  varies  with  the  size  and  shape.  The  wheat  flour 
employed  was  bolted  at  70  per  cent,  and  contained  2G  per 
cent,  of  gluten.  With  flours  bolted  at  80  per  cent,  and 
those  richer  in  gluten,  the  dough  and  the  crumb  contain 
normally  rather  more  water  (46 — 47  per  cent).  In  the 
case  of  unbolted  flours  termed  "  whole-meal,"  the  propor- 
tion of  water  often  rises  to  50  per  cent,  and  more,  and  the 
yield  of  bread  increases  to  the  same  extent — J.  E.  ]5. 

Flesh    Preservation  ;  Notes  on  the   Value  of  Boric  Acid, 

Borax,  and  Sodium  Sulphite  fur .      I,.  Eange.     Arch. 

Hyg,    1901,  40,   143.     Chem.    Zeit.  Rep.  1901,25,  [58   , 
214. 

Ox  blood  cannot  be  complttcly  sterilised  even  by  additions 
of   4   per  cent,  of  boric  acid  :   but  that  quantity  diminishes 


924 


TI1K  JOCKXAL  OF  THE   SOCIETY  OF   CHEMICAL  INDUSTRY.        [S 


-   largely,  the  number  of  colonies  that  develop. 

•   is  appear  to  be  encouraged  in 

th  by  0'25  or  0'5  per  cent,  of  lorie  acid.     Between 

and  1  per  cent.,  the  colour  of  the  blood  is  somewhat 

rved;  above]  per  cent.,  appearance  of  a  foetid  odour  is 

postponed.     Less  than  1  per  cent,  of  borax  i>  ;is  useless  as 

similar  amounts  of  boric  acid  :  between   :.'  and  4  per  cent. 

it  is  superior,  but  is  never  fatal  lo  all  bacteria.     Mure  than 

M-.")  per  cent,  of  borax  preserves  the  colour ;  more  than  1 

per  cent   prevents  all  putrid  odour  for  a  month,     liven 

4   per   cent,    of   sodium   sulphite  is  neither  fatal,  nor  does  it 

preserve  the  colour  or  prevent  foul  smell  in  the  slightest 

Boric  acid  is  not  suitable  for  the  treatment  of  minced 
meat,  tor  the  surface  becomes  grey-brown  in  24  hours  ;  and 
certain  growths  appear  even  when  4  per  cent,  is  employed. 
It  i~  undecided  whether  boric  acid  might  be  adapted  for 
flesh  in  larger  masses,  and  whether  it  might  at  least  presi  rve 
the  interior  of  the  pieces.  Borax  is  equally  useless  for 
chopped  meat;  even  3  per  cent,  may  permit  infection,  and 
4  per  cent,  a  putrid  odour  in  three  days.  Sodium  sulphite 
-  rves  the  colour  and  fresh  odour  for  two  days  at  the  most; 
then  putrefaction  proceeds  more  rapidly  than  in  the  presence 
of  the  other  substances. 

Boric  acid  hinders  the  spontaneous  coagulation  of  milk, 
and  at  2  per  cent,  entirely  prevents  it.  Coagulation  by 
means  of  renr.et,  however,  is  assisted  by  less  than  2  per 
cent,  of  boric  acid,  and  only  inhibited  by  the  addition  of 
4  per  cent.  Increasing  doses  of  borax  show  a  slightly 
increasing  retardation  of  reunet  coagulation.  Sulphite  has 
no  effect  upon  spontaneous  coagulation,  but  hinders  that 
induced  by  rennet ;  and  in  quantities  of  more  than  1  per 
cent,  causes  the  casein  to  appear  as  a  tine  powdery 
precipitate  instead  of  the  usual  curd. — F.  H.  L. 


PATENTS. 

Food  Exlrat  t  from   Yeast,  Dregs,  Settlings,  or  like  Waste 
Materials  from   Breaeries,   Distilleries,    and     Wines } 

Manufacture  of  u .     L.  Aubry,  Munich,  Germain. 

Eng.  Pat,  13,175,  July  20,  1900. 

Bekr,  spirit  or  wine-yeast,  is  first  freed  from  bitter 
principles  by  sifting  or  by  treating  with  a  1  per  cent, 
solution  of  ammonium  carbonate  and  pressing  dry.  The 
crumbly  material  so  obtained  is  mixed  with  from  5  to  10  per 
cent,  of  common  salt  and  allowed  to  stand  some  time.  The 
mixture  is  then  diluted  with  an  equal  part  of  hot  water, 
boiled  for  two  hours,  and  filtered.  The  extract  is  evaporated, 
allowed  to  settle,  and  again  filtered. 

The  residue  of  coagulated  albumin  and  remains  of  cells 
are  treated  with  enzymes  to  obtain  a  further  extract. 

— W.  P.  S. 

Meat  Extract  i  Preparation  of .    A.  Ileyen,  Lausanne, 

Switzerland.     Eng.  Pat.  9091,  May  2,  1901. 

I  in  process  claimed,  consists  in  adding  20  to  25  per  cent,  of 
dextrin,  glycogen  and  inulin  to  meat  extract.  These  soluble 
carbohydrates,  either  together  or  separately,  may  he  added 
at  any  stage  of  the  manufacture  of  the  extract,  but 
preferably  during  the  final  evaporation, — W.  P.  S. 

Albumin  /     Method   of   Producing   an    Easily    Digestible 

Peptonised   Preparation   of II.   Wilhelm,  l'tague, 

Austria.     Kng.  Pat.  13,900,  Aug.  2,  1900. 

"Kkiik"  i-  an  alcoholic  beverage  manufactured  by  the 
Caucasian  hill-tribes  by  fermenting  cow's  milk  by  means  of 
the  "Kefir"  mushroom  or  berry.  The  patentee  increases 
the  food  value  of  the  same  by  adding  albuminous  substances. 
After  the  milk  has  been  fermenting  for  several  days,  the 
milk  serum  separates  as  a  clear  liquid  and  is  removed. 
'This  serum  then  receives  the  addition  of  fresh  milk  curd, 
egg-albumin,  etc.  On  standing,  fermentation  again  takes 
place,  and  is  aided  by  the  addition  of  milk-sugar.  When 
iplete  solution  of  the  curd  and  albumin  ha-  taken  place, 
the  lactic  acid  produced,  is  neutralised  with  a  dilute  solution 
ot  soda  or  preparations  of  iron,  and  the  liquid  is  then 
concentrated  belcw  50°  C.  to  complete  dryness. — W.  1'.  S. 


Cocoa  .   Manufacture  of .     M.  L.  H.  Lich  and 

de  W'eik,  trading  as  V.  Korff  and  Co.,  Amsterdam, 
Kng.  Tat.  14,519,  Aug.  11,  1900. 

Cocoa  powder  and  sug..r  are  boiled  with  water,  On 
butter  is   removed  by  filtration    under  pressure 
concentrating    by    evaporation,    the    mixture    n 
addition  of    a    small    quautitv     of   panereatin,   sodiu 
carbonate  and  vanilla.     The  product  is  then  bottled. 

-W.  1 

Non-a'cuholic  Aromatic  Juices  and  Drinks  /. 

Manufacture  of .     ( '.  Enoch,  Hamburg 

Kng.  Pat.  1  1,783,  Aug.  17,  I960. 
According    to    ties    pi, ..ess    fruit   juices   or   extra,     i 
diluted   with   water,   about   1    p  t  cent,  of  tarl 
added,  and  the  whole  heated  under  pressure  at  a 
of  100    t.'  I2n    !'.  for  several  hours,   until    a   - 
out   and   cooled  is  perfectly  clear  when  filtered      U 
digestion  is   thus  found  to  be  complete,  the  wh 
and  filtered.— YV.  P.  S. 

Margarine  or   other   Artificial    H niter  ;     Manufacl 

.     M.  1'oppe,  Bielefeld,  Germany.     Kug.  Pat.     , 

Sept.  3,  19uu. 

Fon  the  purpose  of  flavouring  margarine  or  other  ai  i 
butter,   the    patentee   adds   to  the   same,  volutil 
obtained  from  real  butter  by  sapouifying  the   I 
posing   the   soap  with   acid  and  distilling.      The 
from   100  grms.  of  butter  will   flavour 
margarine,  so  as  to  confer  a  flavour  (taste  and 
said,  like  that  of  natural  butter. — YV.  1*.  S. 

Eggs  and  other  Articles   of  Food;  Preservation  q  - 

YV.     I..    Wise,    Loudon.      From   B.   Bach.  - 
Norway.     Kng.  Bat.  8"37,  April  30,  1901. 

Tiif.  eggs  to  be  preserved  are  first  heated   ii 
(water  is  referred  to),  at  a  temperature  of  from  • 
and  thru  immersed  in  a  solution  of  waste  sulphite 
the   manufacture  of  wood  pulp.     Previous  to  use,  tli   I 
heated  to  get  rid  of  injurious  volatile  matters, — YV.  1  \ 


Milk,  Cream,  and  like  Substances ;  Process  and  Ap, 

for  Preserrinj  .    H.  Marquardi,  Cologne,  lii 

Kug.  Bat.  9215,  May  3,  1901. 

The  milk    or    other  substance    to  be  preserved, 
pasteurised,  then  coaled   to  4    t'.   and   tilled  iuto  a 
cask-shaped  wooden  vessel,   having  an  opening  at 
which   can  be  closed   by  means   of  a  cover  fitted 
tightcuing-up  screw  spindle  and  handle. 
pletely  filled  with  the  milk,  and  the  cover  is  - 
Tie  pressure    thus    produced   prevents    the   forma 
colonies  of  bacteria. — W.  P.  S. 


Sterilising  and  Cooling  Liquids  [Milk,  | 

Apparatus  for .     J.  C.  Miller,  Canton,  ' 

Kng.  Bat.  11,944,  June  11,  1901. 

The  process  claimed  consists  of  the  foil" 
-  Su  Idenly  raising  the  temperature  of  the  lloui 
to  the  required  degree,  subjecting  it  to  the  atn 
to  liberate  therefrom  all  gases  and  fumes,  and  81 
continuously,  without  pause,  reducing  its  temperatui 

Wheaten  Flour ;    Densimeter  for  the  Valuation    - 
for  Dread  Baking.     K.  Ifleiircut. 

Sec  under  Will.,  page  911. 

(B.)— SANITATION!  WATER  PURIFK 

Natural  Waters;   Determination  of  Ammonia,  > 
Nitrous  AeiU  in .     L.  W.  Winkler. 

See  under  XXIIL, page  937. 

Wall  r  )    Determination  of  the  Carbonic  Aeol  in  - 
J.  YV.  Ellms  aud  J.  C.  Bcncker. 
See  under  XXIIL,  page  937. 
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TATE  NTS. 

auettes  ;    Utilising  for  the  P, 

,    the    Sludge    or     Scum     produced     during     the 

eatment    of     Sewage     by     Bioloyical    or     llacterinl 
rifyiny  Processes.    C.  J.  Whittuker.     Eng.  Pat.  1    ,104, 

Si  ■   under  11.,  page  882. 

partitas  for    Sufli  ninj    ur    Purifying    . 

Harris,  Loudon.     Eng.  Pat.  1 1,41 7,  Aug.  11, 
that  ili>'  relation  between  tin-  volume  of  lime  i\ 
volume    of    water    to     be    softened    may    remain 
.  independently  of    variations   in  the  rate  of  (low  of 
r,  the  inventor  eoustruets  the  revolving  di.-tributor 
!   in    hi-   specification,   Eng.  Put.  S3.14,  of   1:mii,  in 
i\  that  the  compartment  in  wliieh   is    received   the 
i    the  total  water  destined  to  form  the   lime  wat  t, 
m  si/.e,  so   that    it   may  he  adjusted    to 
I  lie  revoiving   part   of  the  ilistrilmtor   is  also 
1  .ii  that  the  upper  ciiamhor  into  whieli  the  water 
!cs-  diameter  than   the  lower  chamber,  and  the 
1    D       les    are  arranged   in   pairs  at   different   levels 
if  all   at   the    same   level.      To   maintain    the  lime 
i  it  strength,  the   lime   and  water   are   kept 
d  in  the  following  automatic  maimer,      All 
,  except  the  fraction  which  goes  to  the  lime  mi 
•  >i    into  a   vertical  funnel-tube   which  terminates 
ttom  of  a  closed  box,  and   the  air   in  the  box  is 
reed   out   through   another   tube  and   through   the 
id  miier.  stirring  them   up.     When  the  air   has   all 
elled   from   the    box,  the  water   rises    in   a  siphon 
i    discharges    the   box    into   the   softening    tank 
s  another    charge  of  air    down   the    funnel-tube. 
unit  i-  also  described  lor  automatically  flushing 
'.ich  comprises  part  of  the  apparatus. — L.  A. 

iparalus   for   Softening    <tn<l    Purifying . 

Mil.   Koyl,  New    York,    U  S.A.      Eng.    Pat.  11.353, 
1901. 

.'.   Pat.    11,112  of   1900   (this  Journal.   1900,   S13), 

his  described  a    water-softening  apparatus  iu 

items  of   the   reaction   tank   and   the    settling 

■  conical,  and  are  connected  by  a  large  pipe.     The 

liug  from  the   former   to  the  latter  has  to  pass 

»  h  the   mud    at    the    bottoms    of  these   tanks,    which 

in    arresting    the    fine    precipitate.       In    order    to 

••  this  coagulating  effect,   an    independent    :' agglo- 

l'  lank  "  is   now  interposed   between   the   reaction 

e    settling   tank,    through     which    the    water 

■•    aud  in   which  the  muss   of  precipitate  is  allowed  to 

finitely.— L.  A. 

(C.)-IHSIXFECTANTS. 

'luling   Coating  for   Mttal    Structures.     C.    A.   Day, 
I-  Ion.      From   the   Coleman    International    Ship    and 
1  Coppering  Co.,   Boston,   U.S.A.     Eng.  Pat.  10,902. 
1901. 

DC  metallic  structure  which  has  to  be  proti  i 

iek   of  sea  water  and  aquatic   growths  is   first 

aned   by  scraping,   and   then   given  a  coating 

When   the  paint  has   dried  to  a  tacky  condition, 

round  mineral   matter  such  as  sand,  vegetable 

h   as    sawdust,   or    manufactured    insulating 

lompressed  fibre,  is  applied  to  the  turf  ace 

or   otherwise,    the   object    being    to    provide 

•"ecu  the  iron  structure   and    the   coppi  r      i 

is   to  prevent   electrolytic  action.     After 

ngof  paint   with  its   adhering  insulation,  has 

raghly  dry.  a  second  layer  of  paint  is  laid  on  ; 

n  a  layer  of  powdered   copper  is   applied  as  before. 

tes    it  is  desirable    to    use    srmewhat   coarfe 

it,  following  it   by  an  application  cf  finer 

hat    all    the   surface    shall    le    ia,\ercd    with 

ie  copper  is  driven  into  the  second  coa 

iling,  hammering,  or  pressure,  which  serves 

agments  together,   and    to   present  a  smooth 


1,1     '  a        i  hi  ii   of   the    paint    i 

ally    claimed,  bat   an 

111    or   Zanzibat     >  pal,   100   lb.,    reduc  id   with 

Eng.  Pat.  14,069,  1899,  is  referred  to.  — F.  i|.  I,. 

Aiitifouling   Coating  for    I/..   I    Structures,      i       \.    Day, 
"'•      J'v<""    thi    I  itional    Ship  and 

'oppering  Co.,  Boston,  U.S.A.     Eng.   Pat.    Li 
.May  28,  1901. 

,    cification  is  identical  with  Eng.  Pat.  10,962,  1901 

i        abstract)   except  that  a  more   specific  claim 

ismadefoi   the  employment  of  a  vegetable  substance  socli 

■    lignum    vita;    or  oak   sawdust,  shoddy,   tlax   tow,  papier 

macho\  &c,  as   the  insulating  material  between   the   iron 

'ire  and  the  copper  of  the  composition.-  F.  II.  L. 

XIX.-PAPEE,  PASTEBOAED,  Etc. 

(  'cllulose.     K.  Wolffenstcin  and  6.  Bumcke.     Her.  1901, 
30,  [11],  2415—2 
ollens'  classification  of  the  cellulose  group  of  carbo- 
hydrates (see  this  Journal,  1901,  740)  the   hydrocellulo 
are  regarded  as  hydrated  or  hydrolysed  derivatives,  whilst 
q  celluloses  are  merely  oxidised  products.     It  is  hardly 
able  that  the  natural  hydrolysing  tendencies  of  the  acid 
reagents   employed    should   be  inhibit,  d    hyth.-    pi 
the  oxidising  agents.     Again,  Tollens  suggests   that    the 
cellulose  in   these  products  may  be   present  combined  with 
the  oxidised  portion  in  the  form  of  an  ester,  but  this  view 
implies  condensation  rather  than  hydrolysis  and  the  mole- 
cule of  the  product  must  be  at  least  twice  as  large  as  that 
of  the  original  cellulose.     If  this  were  so,  the  oxycclluloses 
ought  to   be  more   resistant  to   hydrolysing  conditions  than 
the  celluloses,   whereas  the    reverse  is   certainly  the   case. 
The   authors'    view    is   that    the  cellulose   molecule   is   so 
condensed  that  oxidation  cannot  take  place  without  previous 
rupture  of  the  molecule  by  hydrolysis  at  the  position  of  the 
"ester-like  "  oxygen  atom.     There  can  be  no  simple  oxida- 
tion   of     the   cellulose   without    hydrolysis,  aud   the   term 
"  oxyccllulosc  "  is  regarded  as  misleading. 

The   authors  would  classify   this   group  of  carbohydrates 
as  follows  : — 
A.  Celluloses. 

Ii.  Hydrated  Celluloses  (Hvdrocelluloses)  ; 
(a)  reducing  ("  hydralcellulose  ' 
(Ii)  reducing  and  with  carhoxylic  groups  ; 

(c)  with  carhoxylic  groups   but  non-reducing  (acid- 

cellulose)  ; 

(d)  neither   reducing    nor   with    carhoxylic   groups 

(lactone  configuration). 
"  Hydralcellulose  "  being  produced   by  so  mild  a  reagent 
as  a  :>  per  cent,  solution  of  hydrogen  peroxide,  is  regarded 
as  a   purely    hydrolytic   product   without   the    formation    of 
any  more  highly  oxidised  groupings.— J.  F.  Ii. 

Wood  Pulp ;  Specks   of  Monosulphite  in  .     Papier- 

Zeit.  1901,  26,  [62],  233. 

W'iikn  viewed  by  transmitted  light,  there  may  occasionally 
be  Been  in  paper  innumerable  small  dark  "specks,  which 
appear  white,  and  are  not  very  noticeable  by  reflected 
light.  These  specks  are  due  to  the  presence  of  small 
particles  of  calcium  monosulphite  or  sulphate  in  the  wood- 
pulp  used  for  making  the  paper.  If  the  lifjnors  be  not 
sufficiently  rich  in  sulphurous  acid,  or  if  too  much  of  this 
L'a^  be  allowed  to  escape  during  the  boiling,  gypsum  or 
calcium  monosulphite  may  be  deposited  amongst  the  fibres, 
and  not  be  completely  removed  bythe  sul  sequent  washing. 
Small  clots  of  this  deposit  appear  in  the  form  of  specks  in 
the  finished  pulp,  and  caunot  be  kept  out  of  the  paper. 

Such  .-peeks  may  be  identified  by  picking  out  with  the 
point  of  a  knife,  dissolving  in  hydrr  chloric  acid,  and  testing 
with  iodine-Starch  paper  for  monosulphite,  and  »iih  barium 
chloride  for  gypsum.  The  prevention  lies  nith  the  pulp 
manufacturer,  and  more  attention  must  be  paid  to  the 
quantity  of  sulphurous  acid  in   the  boiling  liquors.    The 
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-     lamps   in  tlie  pulp  is  best  observed  by 
off  thin  layers   from  the   sheet,   moistening    and 
.  transmitted  light. — J.  ■?.  15. 

Transfer  Paper.      Papier-Zeit.  1901,  26,  [57],  2156— 

2157. 
Th  vnsi  sr-papke,  used  for  applying  decorative  designs  to 
metallic  ol>,i>     -  sewing-machines,    coal-boxes,  &e., 

which  arc  finally  lacquered)  is  made  from  unsized  cellulose, 
with  a  small  proportion  of  rag,  treated -with  one  or  more 
-  of  such  materials  as  gnm  arabic,  wheat-starch,  glycerin, 
albumin,  hollyhock  root,  and  barytea  (blanc  fixe).  These 
may  be  detected  by  simply  tasting,  or,  in  the  case  of  starch 
and  barytes, by  easy  chemical  methods.  The  cheaper  quali- 
ties have  a  single  dressing  of  gum  arabic,  of  wheat-starch,  or 
a  mixture  of  the  tw  .  Better  qualities  are  coated  twice  with 
starch,  and  then  gum  arabic,  or  barytes  follow,  i  by  starch, 
starch  and  then  gum,  or  again,  barytes  and  a  mixture  of 
i  aud  gum.  The  most  expensive  paper  has  three 
coats,  such  as  starch,  albumin,  gnm  ;  or  barytes,  starch, 
gum.  of  which  the  last  formula  probably  gives  the  host 
results.  The  ban  tes,  carefully  ground  to  a  smooth  paste, 
is  first  applied.  The  paper  is  then  sized,  hardened  with 
chrome-alum,  aid  treated  with  spirit,  glycerin,  or  wax  in 
solution.  Glycerin  makes  the  paper  hygroscopic  and  liable 
to  stretch,  which  must  be  guarded  against.  The  sheet  is 
now  calendered  to  give  it  a  smooth  surface,  the  coats  of 
starch  and  gum  applied  in  order,  and  then  dried  thoroughly. 
Excess  of  heat  causes  it  to  curl  up,  whilst  the  humidity  of 
the  workroom  requires  careful  regulation. 

The  starch  used  must  be  of  the  best  quality,  but 
medium  varieties  of  the  more  expensive  gum  may  serve, 
if  thoroughly  filtered. 

The  finished  product  is  tested  in  various  ways.  If  a 
moistened  ringer  pressed  on  the  prepared  surface  removes 
much  substance  the  sizing  is  at  fault.  (Lifting  test.) 
Gentle  rubbing  between  thumb  and  finger  should  also  not 
disturb  the  surface  to  any  great  extent.  (Rubbing  test.) 
The  best  indication  is  obtained  by  glueing  a  piece  of 
moistened  paper  with  best  fish-bone  glue  to  the  prepared 
surface,  and  snipping  it  whea  dry.  (Glue  test  )  The 
final  test  is  that  it  tiansfers  readily  and  completely. 

— R.  L.J. 

Paper:    >  Gravity   of    .      Papier-Zeit.    190), 

26,  [57],  2154. 
FlOSES  of  different  origin  are  known  to  differ  in  specific 
gravity,  and  yield  different  bulks  of  paper,  but  the  diffe- 
rence is  small,  and  the  question  has  scarcely  any  practical 
importance,  so  that  little  is  known  accurately  on  the  subject. 
The  specific  gravity  of  the  resulting  paper,  or,  in  other 
words,  the  area  of  paper  derived  from  a  given  weight  of 
material  depends  lar  more  on  details  of  mauuracture,  such 
as  whether  the  fibres  have  been  ground  or  cut,  whether 
closely  or  loosely  felted,  and  on  the  amount  of  mineral 
constituents  added.  Fiom  the  poiut  of  view  of  paper- 
testing,  other  qualities,  namely,  purity  of  {colour,  strength, 
and  homogeneity,  ftc,  are  inure  important  than  specific 
gravity. — II.  L.  J. 

Substances    resembling    Celluloid}    Preparation    of  . 

Ziihl  and  Eisemann,  Berlin,  tier.  Pat.  122,lfiG,  Oct.  28, 
19H0.  Through  Zeits.  angew.  Chem.  1901,  14,  [31], 
788. 
Claim  is  made  for  the  use  of  certain  solid  ketones  to 
replace  camphor  either  partially  or  altogether  in  the  manu- 
facture of  substances  resembling  celluloid.  The  following 
derivatives  of  naphthalene  have  been  found  specially 
suitable : — Methylnaphlhyl  ketone,  dinaphthyl  ketone, 
uiethvloxynaphthvl  ketone,  and  dioxwiaphthyl  ketone. 

— C.  A.  M. 

PATENTS 

Paper*making    Material*;    Washing  of  ,  and    lie- 

,  qj  Soap  and  Alkali  from  the   Water  used.     A.  I!. 

Knopf,   «"    Fuchsbuber,    Hamburg-EimsbfitteL      Eng. 

l'at.  13,255,  duly  23,  1900. 

Waste  stuff  fur   the   manufacture  of  paper,  such  as  old 

printed  paper,  rags,  cordage,  &c,  is  washed  in  a  solution 

iji,  and  the  impurities  are   loosened  and  removed  with 


the  liquors.  The  wash  liquors,  containing  the  s, 
treated  with  common  salt  to  throw  down  the  soap 
separated  and  treated  with  a  base  (ci.ustic  lime  or 
capable  of  forming  an  insoluble  soap  with  the  '. 
carrying  down  with  it  the  colouring  matters  aud 
ties.  The  caustic  lye  is  then  available  for  soap  ma 
the  insoluble  soap  is  separated,  decomposed  by  acid 
the  fat-acids  are  obtained  in  a  pure  state  1> 
in  vacuo  or  with  superheated  steam. — I.  F.  15. 

Paper;    Manufacture  of .         F.  Billing,   Birmioj 

'  Eng.  Pat.  249,  Jan.  4,  1901. 

Tins  invention  relates  to  the  manufacture   of  au  imt   » 
paper,  which  c-mtaius  a  wove  a   or   plaited  materia 
interior  of  its   substance,  with  the  object  of  incn 
strength.     For  this  purpose  the  textile  or   plaited  in   » 
is  fed  off  from   rolls  or  other  medium   on  to  the  i 
pulp  as  it  is  carried  forward  to  the  ordinary  tolls,  in     i 
manner  that  the  pulp  aud    textile   material  are  al 
incorporated  together  as  the  paper  is  formed. — J.  Y.  I 

Hydrocellulose ;      Production    of    .         II.    II 

London,  from   II.  Stahmer,  Hamburg,  Germany, 
Pat  19,039,  Oct.  24,  1900. 

According  to  this  process,  hydrocdlulosc  is  prepw 
treating  cellulose    with  glacial    acetic  acid  containin 
chlorine,    and   heating   the    mixture    with    agi 
temperature  of  00° — 70°  C.     The  quantity  of  a 
is  four  or  five  times  the  weight  of  the  cellulose,  it  'I 
require  to  be  fully  saturated  with  chlorine;  if  the  tei 
ture  be  allowed  to  exceed  the  above  limits,  o 
occur  with  formation   of  brown   products.     The  uat 
the  hydrocellulose  produced  may  be  varied  by  varyi 
duration  of  the  reaction. — J.  F.  B. 


Celluloid ;    Manufacture   of .       E.  Ziihl,  Berlin,  m 

l'at.  17,948,  Oct.  9,  1900. 

As  substitutes  for  camphor  in  the  manufacture  of  M  I 
the  author  claims  the  use  o?  the  esters  of  the  phe  I 
their  substituted  derivatives  with  monovalent  or  poll  It 
aliphatic  acids  Phenolic  esters  of  formic,  [ : 
carbonic,  tartaric,  citric,  and  other  acids  are  speciti  t 
acetates  having  been  claimed  in  a  previous  specifics! 

-J.    I! 


XX.-EINE  chemicals,  alkaloii 

ESSENCES,  AND  EXTEACTS. 

Hydrobromic    Acid;     Preparation   of . 

shall.       ISrit.    Pharm.    Conference,   Dublin. 
Druggist  1901,  59,  [1123],  24G. 

In    the   preparation    of     bydrohromic   acid    bj 
process — passing  sulphuretted   hydrogen    gas   into   I 
containing  bromine  until  the  liquid  is  no  longer  red.  ■  d 
distilling  off  the  hydrobromic  acid  from  the  sulphur  " 
the  other  product  of  the  reaction — as  much  a- 
of  the  bromine  may  be  converted   into   sulphur  li  B 
The    author  collected  some  of  the    sulphur  broroi   « 
purified   it    by  distillation,  the  fraction   distil 
195    aud  200°  C.  being  taken  as  pure  sulphur   b 
forms  a  red  liquid,  sp.gr.  2 '4,  which   is  deconq  •  I 
the   pas-age   of   a   current  of   air.      With   water  i 
hydrobromic  acid,  sulphuric  acid,  and  sulphur, 
dissolves  in  the  sulphur  bromide,  rendering  tli 
of  the  last  of  the    bromine  into  hydrobromic 
slow,  the  water  having  some  difficulty  in  pi 
plastic  mass  ;  but  on  standing  for  a  short  time,  I 
becomes  solid  enough  to  be  broken  up,  and  thi 
then   soon   completed.      .Sulphur    bromide    may   1  I 
conveniently  prepared  by  adding    2   parts  ol 
.">  parts  of  bromine,  a   small  amount  of  hei't  being  o 
during  the  combination. 

The  author  recommends  the  following  pn 
preparation    of   hydrobromic   acid.      A  siiiull   qu^  ; 
hydrobromic  acid  is  first  made  by  means  of  sulphur   ■' 
and  water;  the  acid  liquid  is  poured  off  from  the 
aud  bromine  is  added  to  it,  preferably  from 
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1  delivering  below  the  surface  of   the   liquid.      The 
iir.l,  and  a  very  small  amount  of  sublimed 

.r  added,  when   combination   lakes    place  according 

equation — 

BBr,H  S-  IH50=  6HBr  i  11  Si  I 

bromine  is  then  added,  followed  again  by  sulphur, 

.11  until  the  liquid  has  a  sp.  gr.  of  about  I  '61.     This 

lot   of  equilibrium  between  the   sulphuric  and 

bromic  acids,  alter  which  there  is  a  tendency  for  the 

fag  reverse  reaction  to  take  place: — 

8HBr+  ILSOj  =  Br,,  +  SOa  +  2ll,( ). 

hydrohromic   acid   is   distilled  off  and  purified   by 
llation,  yielding  a  pure,  colourless  acid  of  40  per  cent. 
Care  should   he  taken  that  no  sulphur  bn 

tilling  Bask,  otherwise  free   sulphur  will  distil 

ituoinate  the  hydrobromie  acid  with  sulphurous  a-  d 

o  acids.    It  is  -tated  that  \  oz.  of  sulphur  is  capable 

over   17   oz.   of  bromine   into    hydrobromie 

.  •    Preparation  of  Pure  Oxide  of .     J.  Sterba. 

Cotnptes  Rend.  133,  [4],  221—223. 
oxide,    prepared   from    monazite    and    purified    by 
ft  method,  showed  a   strong   absorption    spectrum. 

-  by  Mosander's  method  failed  to  remove  this, 
i  modification  of  Wirouboff  and  Verneuil's  method 
'  -  Bend.  124,  1230),  consisting  in  the  oxidation  of 

e  to  eerie  nitrate  by  electrolysis,  a  perfectly 
Hum  compound  was  obtained.     The  eerie  oxide  so 

u-d  at  first  a  pale  yellow  or  rose  colour;  but 

laeed  this  to  the  formation  of  a  small  amount 
!.'.  and  found  that  when  this  impurity  was  removed, 
de  was  snow  white.  The  oxide  was  partially  re- 
v  heating  with  zinc,  or  in  hydrogen,  from  Ce02  to 
-.LTD. 

It*  Salicylate;  Neu .     P.  Thibault.     J.  Tharm. 

•">•  14,  ['].  '-2—2 J-     (This  Journal,  1901,  G03  ) 

g   the    method    for   the   production   of   pure 
.  first   described  by  him  (this  Journal,  1901, 
be  author  has  succeeded  in  preparing  bismuth  sali- 
i  ;H603)  in  the  form  of  a  rose-grey  crystal- 
irtier,  composed  of  small  transparent  prisms,  which 
:  by  cold  alcohol  and  by  ether;  they  are  slowly 
«ed  by  cold  water,  more  rapidly  on  warming  ;  stable 
I  lried  at  100  C.      15  grms.  of   crystalline    bismuth 
ire  precipitated  from   nitric  acid  solution  by  means 
tie  alkali,  after  boiling;  the  impure  oxide  is  trans- 
■     into  the   pure   crystalline  oxide   by    the    method 
isly  described.     This  is  then  heated  on   the  water 
h  ith  10  grins,  of  salicylic   acid    suspended   in   about 
ner   for  some   time,  until  no  opaque  yellow 
1|    of  uncombined  bismuth  oxide   are   observable  on 
lamination.     The  hot  liquid  is  then  decanted, 
■ipitate   is    washed,    first    with  cold    alcohol,   and 
i  ;  with  ether,  collected,  and  dried  at  ordinary  tempera- 
lie  drying  oven. — J.  O.  B.  • 

ieylate  ;    Solubility  of  .      J.  A.  Larin. 

I'hem.-Zcit.  Rep. '1901,  25,  193. 

-v  prepared  mercuric  salicylate  is  almost   insoluble 

tie  soda  or  the  carbonates  of  sodium,  by  which,  how- 

)  readily  decomposed.   Au  addition  of  common 

-■Ives   the    mercuric  oxide   formed  in    solutions  of 

nates  alone.     An  old  preparation  was,  however,  not 

bicarbonate  and  common   salt,   and   was  not 

by    normal     carbonate.       Freshly    prepared 

eylate  dissolves  very  readily  in  sodium  chloride 

<i  at  the  ordinary  temperature,  but  is  not  completely 

in  3—4  parts  of  boiling   water.     A  20  per  cent. 

i  in  common  salt   remains  undecomposed  tor  some 

|at  a  turbidity  appears  in  about  two  months.     The 

!  ty  of  a  fresh  preparation   was  fouud   to   decrease 

i|bout  8—3   mouths.     Mercuric   salicylate   is   almost 

ind  chloroform  ;  it  dissolves   in  45  parts 

per  cent,  alcohol  and  in   100  pails  of   ether.     The 


h  preparation  gives  a  more  intense  reaction  with  ferric 

ride  than  the  old,  and  the  reaction  is  not  affected  by 

mon   salt.     Preparations  of  greater    age   than  several 

months  should  not   beusedinthi  Common  salt 

appears  to  bo  the  best  solvent. — A.  C.  \V. 

Manganese  Citrate j  A  Soluble ;  alsosonti  Compounds 

of  Manganese  with  Iron.     !■'.  B.  Power.     Brit,  Pharm. 
aference,    Dublin.     Chem.   and    Druggist     1901,   59, 
[1123   .  -I-     '-'14. 

Soluble  Manganese  Citrate. — To  a  solution  of  loo  gi 

rystallised  manganous  sulphate,  one  of  140  grins,  of 
crystallised   sodium   carbonate    is   added    gradually,    with 

nit  stirring,  the  precipitate  washed  bj  decantation  and 
the  moist  mass  added  to  a  solution  of  62-8  grms.  of  citric 
acid,  the  mixture  filtered  and  the  precipitate  washed  with  a 
little  water  and  dried  at  a  gentle  heat.     The  manganese 

citrate  forms  a  white  crystalline  powder,  containing  :!3'17 
per  cent,  of  Mn,  as  compared  with  23 •  3  per  cent,  of  Mn, 
calculated  for  Mn.  1 1 '.  II  ,t  >-)_.  -',111,0.  The  soluble  citrate  is 
prepared  by  adding  to  the  moist  manganese  citrate,  prepar  I 
as  above,  1 1  IS  grms,  of  crystallised  sodium  citrate,  and  heating 
the  mixture  on  the  water  bath  until  complete  solution  is 
effected.  The  liquid  is  then  diluted  sufficiently  to  filter 
readily,  and  at  once  spread  on  glass  plates,  in  order  that  it 
may  dry  in  the  for.n  of  scales.  The  salt  when  in  solution 
oxidises  readily  and  becomes  brown,  but  in  the  dry  state  it 
is  quite  permanent  when  protected  from  light,  ft  has  u 
composition  corresponding  very  nearly  to  the  following 
molecular  proportions  : — 


Mn3(C6HsO;),.9H.O 
703 


J\:i    I      II    'I    ..-.iHjO. 

711 


It  forms  pearly  scales,  readily  soluble  in  water,  and  contains 
from  12 — 13  per  cent,  of  manganese,  according  to  the  care 
exercised  in  its  preparation,  the  thickness  of  the  scales,  and 
the  temperature  at  which  they  are  dried.  The  salt  is  not 
precipitated  by  ammonia,  nor  at  once  by  potash,  although 
gradually  forming  with  the  latter  a  brown  precipitate ;  it  is 
either  not  precipitated  by  the  alkali  carbonates,  or  gives  but 
a  slight  turbidity.  It  is,  however,  at  once  and  abundantly 
precipitated  by  ammonium  sulphydrate  and  by  potassium 
ferroeyanide.  The  author  states  that  the  precipitation  of 
manganese  by  ammonium  sulphydrate  in  presence  of  alkali 
citrates  depends  upon  the  greater  or  less  amount  of  the 
latter  that  may  be  contained  in  the-  solution,  and  this 
explains  the  discrepancies  which  have  been  previously 
observed  in  this  respect. 

Soluble  Iron  and  Manganese  Citrate. — To  the  moist 
manganese  citrate  prepared  in  the  manner  described  above, 
a  solution  of  ferric  citrate  containing  an  equivalent  of 
49'3  grms.  of  iron  is  added,  and  the  mixture  is  heated  on  a 
water-bath  until  solution  is  effected.  The  liquid  is  filtered, 
evaporated  to  a  syrup,  spread  on  glass  plates  and  dried. 
The  salt  forms  yellowish-brown  scales,  readily  soluble  in 
water.  The  solution  becomes  deep  red  on  addition  of 
ammonia  ;  with  potassium  ferroeyanide  it  gives  a  light  blue 
precipitate,  changing  to  deep  blue  on  addition  of  acid. 

Soluble  Iron  and  Manganese  Phosphate. — This  salt, 
which,  like  the  U.S.P.  preparation,  is  really  a  citro-phosphatc, 
is  prepared  in  an  analogous  manner  to  the  iron  anil 
manganese  citrate,  manganese  phosphate  produced  from 
manganese  sulphate  and  sodium  phosphate  beiiiLT  treated 
with  ferric  citrate.  It  forms  greenish-yellow  scales,  slowly 
soluble  iu  cold,  readily  in  hot  water,  and  like  the  iron  and 
manganese  citrate,  usually  containing  about  14  per  cent,  of 
iron  and  7  per  cent,  of  manganese. 

The  advantages  claimed"  for  the  above  preparations  are 
their  ready  solubility  in  water,  freedom  from  objectionable 
tasre,  and  relative  uniformity  iu  the  amount  of  their 
constituent  elements. — A.  S. 

Phellandrene  Nitrite.    O.  Schreiner.    Pharm.  Arch.  4,  90. 

Phkllahdrene  nitriie  purified  by  repeated  crystallisation 
from  hot  alcohol,  melts,  according  to  the  author,  at  120°— 
121°  C,  and  not  at  105"  C,  as  stated  by  Wallach.     The 

crystalline  nitroso  compound  yielded  by  oil  of  ginger  is 
really  a  zingiberene  nitrite  melting  at  97  — 98    C-,  and  not 
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mdrene  nitrite.     The  lower  boiling  fraction  of  ginger 
•   .i  crystalline  nitroso  compound  which  melts   at 

- 

hoi  and  Water;   Boil  true  for  Mixtta 

.    w.  A.  Noyes  and  K.  R.  Warfel.    .).  Amer.Chem. 

1901.23,  '']•  '68- 

Ths  authors  have  determined  the  boiling  point  curve  for 
aquei  .  and  tind  that  96  per  cent,  alcohol  ('.>:■  4r> 

per  cent,  by  volume)  has  a  minimum  boiling  point,  namely, 
7<  ■  174  C.,  whilst  that  of  absolute  alcohol  and  also  of  90*7 
per  rent,  alcohol  i-  — T.  H.  P. 

Cinchona  and  Quinine  in  Java.    Chem.atid  Druggist,  1301, 
59,  [1122],  164—169. 

This  is  an  account  of  the  cultivation  of  cinchona  and 
manufacture  of  quinine  in  Java, being  based  upon  information 

supplied  by  F.  L.  Seely.  The  dailj  output  is  Btated  to  be 
aboat  4,000  oz.  of  quinine  of  wood  quality.  The  parcels  of 
bark  arriving  at  the  factory  are  each  assayed  and  the 
various  lot.,  are  then  so  mixed  that  an  average  amount  of 
alkaloid  is  represented  in  each  dsy's  work.  The  bark  is 
ground,  sifted,  moistened  with  alkali,  and  introduced  into 
digesters  containing  hot  crude  petroleum,  and  provided 
with  agitators.  When  the  alkaloid  is  extracted,  the  contents 
of  tii.  5  are  allowed  to  settle  and  the  petroleum  extract 

decanted  off  and  washed  with  weak  sulphuric  acid.  The 
ileum  is  returned  to  the  digesters  to  be  used  over  again. 
The  crude  quinine  sulphate  is  crystallised  out  from  the  acid 
solution  and  purified  by  reerystallisation  in  large  poreelain- 
lined  pans,  tlie  mother  liquors  being  also  worked  up.  The 
crystals  are  separated  from  the  mother  liquor  in  centrifugal 
machines.  The  quinine  sulphate  as  taken  from  the  centri- 
fugal machines  is  nearly  dry,  and  the  drying  is  completed 
according  to  a  method  invented  by  A.  K.  van  Linge,  by 
means  of  which  the  current  of  air  and  other  conditions  in 
the  drying  chamber  can  be  so  regulated  that  the  finished 
product  contains  1  1 — 16  per  cent,  of  water  of  crystallisation. 
The  pure  quinine  sulphate  is  finally  weighed  and  packed. 
The  principal  characteristic  of  the  building  in  which  the 
operations  of  crystallising  are  carried  out  is  its  extreme 
cleanliness.  Cloths  are  stretched  over  each  row  of  pans  to 
keep  out  the  dust  and  light,  and  the  pans  arc  washed  with 
soap  and  water  every  time  the  solutions  are  changed. 

—A.  S. 

Morphine;  Extraction  of ,  from  Solutions.     W.  A. 

Tuckner.  3.  Amor.  Chem.  Soc.  1901,23,  [7],  470— 473. 
The  author  has  made  a  number  of  experiments  to  ascertain 
whether,  in  the  extraction  of  morphine  from  its  solution  by 
means  of  a  mixture  of  alcohol  (20  vols.)  and  chloroform 
(80  vols ),  the  alkaloid  may  be  liberated  by  means  of 
ammonia  instead  of  fixed  alkali.  The  results  show  that 
while  ammonia  combines  with  morphine  to  form  a  salt 
which  is  not  readily  taken  up  by  the  solvent  mixture,  it  does 
so  to  a  much  smaller  extent  than  caustic  soda  does.  In 
presence  of  but  a  slight  excess  of  ammonia,  approximately 
y8  per  cent,  of  the  alkaloid  is  removed  by  the  first  three 
extractions,  while  even  if  10  times  as  much  ammonia  as  is 
necessary  be  employed,  three  extractions  remove  over  9o  per 
cent,  of  the  morphine,  anil  five  extractions  practically  the 
whole.  The  effect  of  the  presence  of  excess  of  ammonia 
uiav  be  overcome  by  the  addition  of  sodium  bicarbonate. 

— T.  11.  1'. 

Pseudaconitine  and  Japaconitine ;   Pharmacology  of 
considered  in  relation   to  that  of  Aconitine.     J.  T.  Cash 
ai  d  W.  B.  Dunstan.    Proc.  Roy.  Soc.  1901,  378— 384. 
-   e  also  this  Journal,  18U8,  387.") 
DACONITIKE  is  the  alkaloid,   (':lilI.9XO|„,  contained  in 
Aconitum   ferox.       When    heated   in    the    dry    state    at    its 
melting    point    (21  8°  <  it    evolves     ]     mol.    of    acetic 

acid  and  leaves  the  alkaloid  pyropseudaconitine.  When 
dt  of  pseudaconitine  is  heated  in  a  closed  tube  with 
water,  as  in  the  case  of  aconitine,  partial  hydrolysis  0 
with  the  loss  of  1  mol.  of  acetic  acid  and  formation 
of  the  base  veratryl-pseudaconine.  Complete  hydrolysis, 
effected  by  heating  veratryl-pseudaconine  with  alkalis, 
produces  yew  itechuic  acid  and    the 


base    pseudaconine.       Thus     pseudaconitine    eont: 
veratric  radical  in  place  of  the  benzoic  tadicil  of  ac 

Japaconitine     is    obtained     from     Japanese   are: 
japonicum    or    .1.    Fischeri.        Although   this    .,:'„ 
regarded  by    l.ubbe  and    by    I'reund    ai 
with  aconitine,  the   authors   consider  it  a   distinct 
ot    the    formula    i      11,  Nil,.       It     contains,     sirnil 
aconitine,    the   acetyl    and    benzoyl   groups,  but   the  ce  i| 
nucleus  appears  to  be  different 

The   physiological    actions   of  these    three    alkaloid:  t 
almost  identical. — A.  C.  W. 

Pyraconitine  and    Metlijlhenzaconim  :      Pharmai 

considered     in     relation    li    their    Chemici 

slitnlion.     J.  T.  t'ash    and    \V.  li.  Dunstan. 

S    ■.  1901,  3!4— 3°9. 
I'viuconitise     is    obtained   by    heating    aconitine 
melting  point,  when    the  ac'tyl  group  is  expel 
acid.     Pyraconitine  thus  differs  ii-om  h  ■nzaconinel 
of  water. 

Methylbenzaconine     is    produced   on    heatii 
with    methyl  alcohol   in   a    sealed    tube;     by    a  ren 
reaction,   the    acetyl     group    is     replaced    I  v   (he 
group 

These  alkaloids  were  specially  purified,  anil 
bromides  employed   in   aqueous   solution.      I 
the    acety  1    group    from    aconitine    iu    the    form 
pyraconitine  almost  entirely  abolishes  the  great  to 
aconitine;  the  characteristic   features  of  aconitine: 
are  not  produced  by  pyraconitine.     D.-nz  iconine  and   i 
conitine     produce    very     similar    physiological  eO 
latter  being  the  more  active  (about  six  times 

Aconitine  is  roughly  80 — 10<>  times  more  I 
methylbenzaconine  ;  the  latter  induces  an  effect  r. 
that  produced  by  curare ;  it  is  about  three  timet 
than  benzaconioc. — A.  C,  W. 

Atropine  Sulphate  ;  Tests  for .     T.  Ga 

Archiv  der  Phariu.  239,   [5],  336. 
The  German  Pharmacopoeia  IV.  requires  atropine 
for  medicinal   use  to  be  prepared  from  the  base  ail 
115-5    ('..and   that  it   must   itself  melt  at   180   C. 
melting  points  exclude,  as  far  as  possible,  the  pp 
hyoscyamine.     That  these  requirements  do  not  accoi 
the  experience  of  E.  Merck  in  the  extraction  of  the  all 
is    evident    from    the     facts    communicated     by    b 
E.  Schmidt,  that  absolutely   inactive   atropine  prepsi 
research  work  had  the  m. p.  112 — 113   C.     I 
atropine,    on   his  own    showing,   is    never    quite    it 
optically,  and,  therefore,  not  quite  free  from  fa 

According  to  Merck  the  double  gold  salt  prepare 
the  pure  base  melts  at)  134°— 136    ('.    The  corre*| 
sulphate  obtained  by  crystallisation  from  suitable  se 
and  not   by  precipitation,   melts  when  heated 
185°  to  137',  b  it  if  the  heat   be  very  slonly  inerea 
m.p.   is   lowered   to    182  —183°,    and   with   quickly 
temperature   is    increased    to   leS  — 18'.*   0.     The 
has    prepared  optically  inactive   atropine,  and   find 
the    white    needles    melt   at    115° — 1 16     C,    bat 
powdered  afid  dried,  the   m.p.  falls  to  11-'  — 113   < 
sulphate  of  this  base   was  obtained   by  crystallisatio 
a  mixture  of  absolute  alcohol  and  acetone, 
when  dry,  melted  in  the  ttoth  apparatus 
hut  in  a  capillary  tube   suspended  in  11  ,S(  >„  as  pre 
for  taking  melting   points  in  the  official  work,  it  me! 
156°— 160     (  .       Dried    afresh   over  Il.Si  I, 
prescribed  in   the   pharmacopoeia,  it  melted   al 
whereas  the  salt  tested  immediately  afterwards 
apparatus   melted  at    1601-   161    (.     It  is  evident  t! 
inciting    point   is   lowered    by    the  presence   I 
trace  of   moisture;  for  this  reason  the 
such  condition,  cannot  be  recommended  as  a  standi 
for  true  alkaloid. 

The  use  of  the  gol  1  double  salt  for  the  melting  po 
is  not  open  to  objection   since  hyoseyamine  most  be 
in  fairly    large- quantity  to  raise   the  melting 
marked'    degree;    hut "  fractional    precipi 
chloride  i-  not  a  test  to  be  recommended  lor  | 
employment,     The  author  advocates,  if  it  be 
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line  sliouM  be  five  from  hyosoj-amine,  that  the  optical 
should  bo  relied  on,  and  the  melting  point  methods 
doned.  He  considers  it  to  be  an  open  question  if  this 
lietillv  pure  atropine  is  requisite  for  medicinal  use. 

—J.  (  I.  IS. 

'haloid;  Xcw ,  from  Kliler  Bark.     F.  Malmcjac. 

.1.  l'hanii.  Cbim.  14,  [I],  17—19. 

bark   was   extracted   by  means  of  alcohol  acidulated 

tariarie  acid, b;  digestion  at  75    C.     After  evaporating 

solvent,  the    acid    residual    extract    was    washed    with 

,  made   alkaline   with    sodium   bicarbonate  and   again 

Med    with    the    same    selvetit.     The    second    ethereal 

evaporation,  gave  a  crop   of  small,   long,  very 

crystals,  which  rapidly  deliquesced  ou   exposure 

ie   air    to    a     colourless   oily    liquid,    which,    however, 

-tallise.l  on  being  placed  in  a  desiccator  over  H3S().,. 

solutions  of  this  body  gave  marked  precipitates 

ill  the  general  reagents  for  alkaloids.     It  is,  thoret,ne, 

dered   to    bo    one   of   them,    and    has    been    named 

trine. — J.  ().  Ii. 

tci/lphcnacetin.     ( '.  Ooldschmidt.      Chcm.-Zeit.  1901, 
25,  [59],  628. 

formula    is    (C2II-,0)Cr,H,X(COCn:,)(CILO(  n  \u  ) 

i  a  non-poisonous,  hypnotic  antipyretic.     It  is  prepared 

sanilar  manner  to    methylphenacetin.     A  solution  of 

lectin  ia  xylene  is  heated  to  boiling,  sodium  added,  and 

pirated  phonacetin-sodium  treated  with  an  equivalent 

itj  of  bromacetophenone.     After  filtering  from  sodium 

Ie,  the   liquid   is  evaporated,  and   the  residue,  crude 

aacetin,  crystallised   from  alcohol.     The  com- 

ble  in  alcohol  and  glycerin,  insoluble  iu  water, 

leltE  :it  87     C. 

1  author  has  also  prepared  the  guaiacol  sulphonic  acid 
f  triphem  Iguanidine.  Pure  barium  guaiacol  sulphonatc 
ited  hot  with  the  necessary  quantity  of  pure  tripheuyl- 
dine  sulphate.  The  compound  forms  thin  plates 
•  C.,  soluble  in  ether  and  alcohol,  and  sunn- 
poisonous.     It  acts  as  a  local  anaesthetic. — A.  S. 

n   (Resinoid).      L.  Ough.      Chem.  and  Druggist, 
1901,  59,  [1122],  152. 
of   Ififdras/is  caiiirdt'iisis  Linn,  contains  ber- 
md   bv  Irastine    iu  combination   with    an    unknown 
•able    acid,"     a      fluorescent      substance     (probably 
I  with  a?seu!in),   a  green   fixed  oil    of    disagreeable 
'til  and  taste,  a  small  quantity  of  volatile  oil  to  which  the 
1(  of  the  root  is  due,  sugar,  albumin,  starch,  and  about 
"t.  of    mineral    matter.     For    the    preparation    of 
rinoid   hydrastin,  the   coarsely  powdered   rhizome  is 
■    lgtaly  damped  with   alcohol   (sp.  gr.  0'828),  the  mix- 
wed  to  macerate  in  a  percolator  for  about  48  hours, 
i  the  root  s'owly  extracted  with  more  alcohol  till 
eterj  exhausted;    about   2    galls,    of  alcohol  are  re- 
fer each   pound  of  root.     The  greater  part  of  the 
1    '1  is  removed  from  the  extract  by  distillation,  and  the 
M  0  is  evaporated  to  dryness  at  a  low  temperature.    The 
thus  obtained  (yield,  11  percent.)  is  of  a  darkish- 
colour,  and  ean  he  readily  reduced  to  a   fine  powder 
ini  atmosphere. — A.  S. 


l'liarm.  J.  1301, 


ins  of  ( 'ommi  rce.     T.  S.  1'arric. 
67,231—233. 

mi  UN  is  the  name  given  to  preparations  obtained 
/((/is  virginiana,  the  witch-hazel.  The  com- 
d  hamaiiielins  are  dry  estracts  of  (1)  the  leaves  and 
Wtie  bark.  The  extracts  of  group  (1)  are  green  in 
.they  appear  (judging  from  the  analytical  data)  to  be 
<  lib.  strong  alcohol,  the  alcoholic  solution  being  mixed 
iwdered  leaves  and  the  whole  evaporated  to  dryness. 
-  of  group  (2)  are  brown  in  colour,  they  seem 
made  front  the  bark  by  means  of  dilute  alcohol. 
presence  of  hygroscopic  substances,  they  do 
1  i  m  all  the  samples  examined,  mineral  matter 
cea  added  to  overcome  the  bygroscopicity.  They 
launiu  than  the  green  extracts.  The  organic 
brown  sample  was  completely  soluble  in 
ite  alcohol  and  almost  completely  soluble  in  boiling 


1  ''  ''' :  ' xposnre  to  air  it  remained  pulverulent.    'I  hi  1 1 

properties,  taken  in  conjunction  with  the  high  percentage 
(26'0)  of  tannic  mid,  indicate  a  specially  tn 
witch-hazel,  or  that  the  extract  was  not  prepared  Iron, 
hark  at  all.     Barks  normally  contain   more  tannic  acid  I 

es,  thus  the  two  "roups  of  extracts  should   not  b  ■  com- 
pared on  the  basis  of  their  acid  contents  alone. — A.  ('.  \V. 

Lotus  arabicus  :  Nature  ami  Origin  o/lhi   Poison  of , 

W.    It.    Dunstan  and  T.   A.   Henry.      Proc.   Roy.  Soc' 
1301,374—378. 

A  continuation   of  the  work   described   in   this  Journal 
1900,  1140. 

/.ofiisin  can  be  separated  from  an  alcoholic  extract  .it' 
ilic  plant  by  a  tedious  process,  which  gives  the  small  yield 
of  0-025  per  cent.  It  is  a  yellow  crystalline  glucoside,  mon 
soluble  in  alcohol  than  in  water.  On  beating  it  gradu 
decomposes  without  exhibiting  a  definite  melting  point.  (  In 
hydrolysis  it  is  decomposed  into  dextrose,  hydrocyanic 
a.id,  and  lotoflavin — 

C28H3lN01(i  +  2H20  =  2CoH1A  +  HCN  +  C16H100(I. 

The  hydrolysis  is  readily  effected  by  hydrochloric  acid, 
slowly  by  sulphuric  acid.  When  heated  with  aqueous 
alkalis,  ammonia  and  lotusinic  acid, C^H^O^  are  formed 
l.otusiuie  acid  is  a  monobasic  acid  which  yields  yellow 
crystalline  salts  ;  it  is  readily  hydrolysed  into  lotoflavin, 
dextrose,  and  heptogluconic  acid — 

( 'Lvll:cO,s  +  2H;,O  =  C,5H,0Oc  +  C6HISOe 4  CfH, ,<>„. 
Lotoflavin,  C15H10O(j,  is  a  yellow  crystalline  colouring 
matter,  isomeric  with  luteolin  and  fisctiu,  rca  lily  soluble  in 
alcohol,  hot  glacial  acetic  acid,  and  aqueous  alkalis.  Morin 
appears  to  be  hydroxylotoflavin.  Lotoflavin  forms  a 
tdra  acetyl  derivative  and  two  mutually  convertible  tri- 
methyl  ethers,  which  yield  the  same  acetyltrimethyl. 
lotoflavin.  Fused  caustic  potash  converts  lotoflavin  into 
phloroglucinol  and  0  resorcylic  acid  j  its  formula  is  thus 
probably — 


OH 


OH 


OH  CO 


Tic  (i-position  of  one  of  the  hydroxyl  groups  with  reference 
to  a  carbonyl  group  explains  the  production  of  only  a 
trimetbyl  ether.  Lotusin  is  assigned  the  formal  i  (if  a 
lotoflavin  ether  of  maltose  cyanhydriu.  Mandelie  nitrile, 
levulose  cyanhydrin,  and  penta-acetyl  glueomtrile,  in  which 
the  cyanogen  group  occupies  a  similar  position  to  that 
assumed  in  lotusin,  are  readily  hydrolysed  by  dilute  hydro- 
chloric acid  into  hydrocyanic  acid  and  the  corresponding 
aldehyde  or  ketone." 

Mature  plants  bearing  seed-pods  gave  o-.34">  per  cent,  of 
hydrocyanic  acid,  calculated  on  the  air-dried  material. 
Younger  plants  gave  less,  and  old  plants,  from  which  the 
seeds  had  fallen,  hardly  any.  Lotusin  disappears  during 
the  ripening  of  the  seeds. 

Lotase  is  much  more  readily  injured  than  emulsin ;  its 
hjdrolytic  power  is  rapidly  destroyed  by  heat, and  gradu 
by  contact  with  alcohol  and  glycerin.  Lotase  acts  very 
feebly  on  amygdalin,  and  eniiiisin  attacks  lotusiu  very 
slowly.  The  plant  also  contains  an  anxiolytic  and  a 
proteolytic  enzyme. — A.  C.  W. 

Carvone  ;  Auto-oxidation  of .     C.  Harries.    Ber   1301 

34,    [10],  2105— 210G.       (See   also   this    Journal,  1900, 
«82,  GH7.) 

When  carvone  is  shaken  with  barium  hydrate,  water,  and 
a  little  methyl  alcohol,  barium  peroxide  -epnales  and  the 
ketone  goes  into  solution.  The  latter  is  completely 
oxidised  if  the  operation  be  performed  in  an  atmosphere  of 
oxygen.  After  filtering,  extracting  the  filtrate  with  ether, 
evaporating  in  vacuo  and  acidifying,  a  diketone  separate!:, 
which  melts  at  185  — 187  C.  when  slowly  heated.  The 
reaction  proceeds  according  to  the  equation — 

C10HHO  +  H20  +  Oa  =  H.,<>,  +  C,„IIn(),. 
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The   diketone   is   identical   with  the  final  product  of   the 
lamioocarvoxime  (Ber.   31,    1812),  which 
nn,,.  he    constitution     of    l-methyl-*-propenyl 

Small  quantities  of  a  substance  with  a 
pleasant  odour  of  strawberries  are  also  formed  in  the  auto- 
oxidation  of  carvone. — A.  (.'.  W. 

Tkujalamint    into     Thujene  :    Transformation     of    . 

I     rschugaefl.     Ber.  1901,  34,  [U],8276— 2281. 
Thujene    was     originally    obtained     from   thujone    (this 
Join:  65).      The  author  has  now  endeavoured  to 

convert  thujylamine  into  tbujene;    dry  distillation  of  the 
livdrochloride  of  the  base  gives,  however,  isothujene. 

Thujone  «a<  carefully  fractionated,  and  then  converted 
into  the  oxime,  which  on  reduction  with  sodium  in  absolute 
alcohol  gives  the  amine.  Pure  thtrjylamine,  regenerated 
from  the  hydrochloride  and  dried  over  barium  oxide  and 
ilourless  liquid, boiling  at  l'.>-'>  C, with  an 
m  similar  to  coniiDe,  and  readily  absorbing  carbon 
I  ;e  from  the  air;  pp.  gr.  at  20  C,  compared  with 
water  at  4  C.  -=0-S7l2,  [o]„  =  +  101-00  .  The  base 
was  completely  methylated  in  one  operation  by  means  of 
aqueous  pota'sh  anil  methyl  iodide.  The  resulting 
crystalline  mass  of  trimethylthujylammonium  iodide, 
after  standing  overnight,  was  filtered  and  crystallised  from 
hot  water.  The  free  trimethylthujylammonium  hj droxide 
was  obtained  by  digestion  with  silver  oxide  and  water,  as 
an  alkaline  liquid,  which  was  evaporated  to  a  syrup  on  the 
water  bath,  and  then  m  vacuo  over  phosphorus  pentoxide. 
The  resulting  crystalline  mass,  chiefly  composed  of  car- 
bonate of  the  ammonium  base,  was  subjected  to  dry 
distillation.  The  distillate  was  washed  with  dilute  hydro- 
chloric acid,  then  with  water,  dried  over  calcium  chloride, 
and  distilled  over  sodium.  The  product  is  identical  with 
thujenc  and  quite  distinct  from  VVallach  and  Scmmler's 
ujene;  thujene  from  thujylamine  has,  however,  a  greater 
laevo-rotation  than  thujene  obtained  by  the  xanthogeuic 
acid  method.  If  the  dry  distillation  of  thujylxanthogenic 
methyl  C;ter  be  interrupted  when  the  temperature  in  the 
.'has  reached  190°  C.,  and  the  fraction  distilling  at 
190  — 215  C.  collected  separately,  this  fraction  is  found  to 
possess  all  the  properties  of  ordinary  thujene,  except  that 
it  is  dextrorotatory;  for  100  mm.  [o]„  =  +21"83.  The 
dry  distillation  of  the  xanthogenic  ester  thus  appears  to 
produce  two  thujenes. — A.  C.  W. 

Camphor;    Compound  of   with    &-oxy-arKaphlhoic 

Aldehyde.  A  Ilelbronner.  Comptcs  Bend.  133, 
[1],  -13—45. 
By  reacting  with  the  sodium-derivative  of  camphor  on  the 
ethyl  ether  of  the  oxynaphthoic  aldehyde,  brilliant  white 
crystals  were  obtained,  which  melt  at  ll'O  ('.  and  dissolve 
readily  iu  most  organic  solvents.  The  formula  of  the 
substance  is — 

,C:CH.C10H6.OC,Ht 


I    \\, 


/ 
\ 


CO 


nnd  the  author  calls  it  "elhoxynaphthal  camphor."'  It 
yields  by  reduction  the  corresponding  hydrogenated  com- 
pound, which  melts  at  112  ('.,  and  has  a  specific  rotation 
than  that  of  the  naphthal  camphor  from  which  it  was 
prepared.  'I  he  analogous  methoxy-compounds  were  also 
prepared.— J.  T.  I). 

Jasmin*    Flowers;    Essential  Oil   of .      E.  Erdmann. 

Her.    1901,   34,     [11].     2281—2283.        (See    also    this 

Journal,  1899,   296,  396,  513,    1153 ;    1900,  770;    1901, 

•275) 

Tup,  author  made  the  first   announcement  of  the  discovery 

of  methyl  anthranilate in  ja«mine  oil.     (See  Virhandl.  Ges. 

■  I.  Naturforschei  vers,  in  .Minn-hen,  1899,1,  139;  tier.  Tat. 

290  of  (day  28,  1898).    This  patent  also  contains  the  first 

announcement  of  the  presence  of  benzyl  alcohol,  benzyl 

ate,  anil    linalool   in   jasmine    oil.     These   results    were 

obtained  by  working  with  a  preparation  made  in  Grasse  by 

extraction   of  the  flowers   with  a  volatile   solvent,  and  of 

guaranteed  purity.     Hesse's  statement  that  methyl  anthra- 


nilate is  formed  during   enflettrage   is,  accordingly 

firmed.     Abo  Hesse's   conclusion,   that    jasmine  blouoi 
develope  nine  times  as  much  essential  oil  during  the  24  note 
enfleurage  as  they  contained  when  plucked,  does  not 
to  be  warranted.     Animal  and  vegetable  lats  are  good 
for  perfumes,  but  the   petroleum  spirit  used   to  extra 
blossoms  in   Southern  V ranee  has   little  solvent  power,  - 
it   does  not  mix   in    all   propoitions   with    benzyl  a 
The  blossoms  contain  sap  and  the  perfumes  are  encl 
cells,  thus  the  extraction  by  petroleum  spirit  cannot 
exhaustive.      Loss  of  perfume  also  occurs  in  driving  off  I 
solvent.      Comparative   experiments  with   similar  mater 
by  enfleura ye  and  by  maceration  with   the   same  fat  ire 
be  required  to  decide  tbe  question.      Althouj 
has  shown  that  simple  changes  occur  in    the   essential  n 
of  flower-  during  blooming — loss  of  water  with  furniatl 
of  esters  and  tcrpencs,  oxidations   of  alcohols   to  aldehyi 
and  ketones,  formation  of  indole  pyrrol  from  a  derii 
there   is   nothing  }et  to  justify  the   statement   that  a  hit 
formation  of  perfume  from  iudiffetcnt  materials  taki 
within  such  a  brief  period.       (Compare  also  Walbatl 
Journal,  1900,  103G,  anil  von  Sodcu  and  Kojahn,  1901,  G 

—a.  a  vi 

Oil  of  Hue ;  Algerim  .     H.  v.  Soden  and  K.  Hei 

l'hann.  Zeit.  46.  2"-     Tharm.  J.  1901,  67,  [1619],  1 
The  oil  distilled  from  Algerian   rue  differs  considerably 
character  and  constituents   from   the   ordinary  oil  of 
described    by   Thorns    (this    Journal,    1901,    606),      '1 
Algerian   oil  consists  principally  of  normal   methyl 
ketone, together  with  small  quantities  of  ruethylnom  I 
it  also  contains  the  ester  of  an  unknown  alcohol.     It  has 
sp.  gr.  0-842  at  15°  C. ;  optical  rotation,  -5°;  and  it  fl 
not  Bolidify  at  -15°C— A.  S. 

Mouarda  Oil.     J.  W.  Brande]  and  E.  E  renters.    I 
Review,  19,  241. 

The  authors  have  identified  a  new  constituent,  hydrol 
moquinone,  in  the  phenolic  portion  of  the  oil  of  M 
fistulosa.       The    hydrothymoquiuone  was    moo 
means  of  its  melting  poiut,  and  by  giving  with  thy  mo 
the   violet-blue  thymoquinhydrone.      It   is  suggested  I 
other  coloured  oils  which  contain  phenols  may 
tints  to  tbe  interaction   of    two   similar  bodies   proilui  ; 
coloured  quiuhydrones — A.  S. 


Citronella  Oil.      E.  J.  Parry.      Chen),  and  Druegist,  1    , 
59,  [1122],  142. 

When  subjected  to  the  so-called  "  Scliimmel't 

citronella  oils  of  commerce  give  somewhat   dlfl 
some    being    completely   soluble    in   80    per    cent, 
whilst    others,    although    quite   soluble  in  3   or  4 
of  the  alcohol,  become  slightly  turbid   when   10v<i!> 
the   sol/ent  have   been   added.     The  author  find- 
general,  the  oils  oflowsp.gr.  give  a  perfectly  deal 
whil.-t  those  of  high  sp.  gr.   often  give  the  slight  I 
referred  to.     In  cases  where  doubt  can  arise  as  to  the    I 
this  turbidity  may  assume,  the  author  recommends  thi 
of  alcohol  of  slightly  higher  strength.     With  pure  c 
oils,   the    turbidity  almost,  if   not    quite,  disappears  v  D 
alcohol  of  81 — 83  per  cent,  strength  is  used,  whilst  if 
very    small    quantities  of  petroleum    are    present, 
practically  no  change  if   the  strength   of   the  ale 
increased  to  85   per  cent.     The  lower   solubility  in 
of  the  oils  of  high  sp.  gr.  is  probably  due  to  th 
proportion  of  sesqui-terpene  in  such  oils. — A.  S. 

Mercury  and  Bismuth  Sails  .-   Determination  <\f  — 
T.  Tyrer  and  C.  T.  Tyrer. 

See  under  XXIII.,  page  937. 

Tartar;    Commercial  Determination  of .     II 

See  under  XXUl.,page  '.HI. 

Nicotine  in  Tobacco  andin  Aqueous  Extracts  of  Tot 

J. races;    Determination  of J. 'loth. 

See  under  XXIII.,  page  942. 
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Alkaloids  i  Action  of  the  Vegetable ,  on  certain 

Indicators.     A.  Aetrue. 

Se    under  XXII I  ,  ;>»,/'  9  II. 

Santonin;   The  B.P.  Teslfvr .     E.  M.  Marshall. 

See  under  XXIII., page  933. 

Hydrastine  and  its  Determination,  $c,     T.  Maben. 
See  under  XXIII., page  942. 

\rphinc)   The  Lloyd  Reaction  for .     J.  I,.  Major. 

See  under  XXII I.,  paye  938. 

punish  for  Common  Broom  :    Dinyerous  Substitution 
of .     E.  IVrrot. 

See  under  XXIV.,  page  9  14. 

henulwhcn  mixed  with  Besinous  Substances  ;    /Mir 
initiation  of .     J.  C.  Thresh. 

See  under  XXIII.,  page  939. 

,.■   ,  \clion  of  Benzaldeh'jdc  on  the  Sodium  (  ompaund 

of ;  and  New  Methods  of  prepariny  Benzytideue- 

menthone.     C.  Martine. 

See  under  XXIV.,  page  944. 

permint  Oi! ;   Co'our  Reaction  of .      P.  Welinans 

See  under  XXIII.,  paye  938. 

PATENTS. 

I  Improved  Process  for  Treating .for  obtaining  a 

as  or  a  L'i/uiJ  rich  in  Oxygen  therefrom.  YV.  P. 
lompsou,  London.  From  E.  A.  Le  Sacur,  Ottawa, 
mada.     Eng.  Pat.  10,722,  June  12,  1900. 

■inc.  to  the  third  claim,  this   process  of  treating  air 

»  der  to  produce  from  it  a  fluid  rich  in  oxygen, "  consists 

tig  it   at   a    suitable   pressure   until  a   partial  lique- 

n  of  said  air  occurs,  whereby  a  liquid  richer  in  oxy- 

i   is   air,  is  precipitated:   in  transferring  said  liquid 

niber,  in  which  it  exists  under  a  lower  pressure 

:h  that  uuder  which  it  was  precipitated,  and  in   contact 

one  side  of  a  pipe  to   the   other   side   of  which   is 

■  I  the  temperature  of  the  incoming  air  in   process  of 

liquefaction,   whereby   the  oxygen   strength  of  the 

further  raised,  and   in  utilisiug  the  chilling  effects 

it  iug  in  the   said  liquid,  the  gaseous  mixture  off  from  it, 

unliquefied    gaseous    residue   from    the    original 

ig  operation  to  chill  fresh  incoming  air  on  its  ivai 

o  ing  split  up." — F.  S. 


ie»  Gas;  Preparation  of .     G.  F.  Jaubert,  Paris. 

Eng.  Pat.  11,466,  June  4,  1901. 


of  200  pnrts  of  chloride  of  lime  with  78  parts 

limn  dioxide  is  strongly  compressed  into  pastilles  or 

idgea  in    the  manner   described   in    Eng.   Pat.    17,461, 

(this   Journal,    1901,    43).      When   the   compressed 

rial  is  placed  in  water,  oxygen  is  evolved,  and  may  be 

ally. and  in  particular,  to  oxidise  the  impurities 

The   claims    include    the   use   of   alkali    or 

ie   earth   peroxides    mixed    with   alkali    or   alkaline 

hloriies. — E.  S. 


liamidouracil ;    Manufacture  of   •.        G.    YV. 

prison,  London.     From   ('.  F.  Boebringer   und  Sonne, 

lof,    Mannheim,    Germany.         Eng.    Pat.    I 
1}  25,  1901, 

for  the  manufacture  of  4  •  5-diaoetyl  diamino- 
is  claimed,  which  consists  in  heating  uric  acid  with 
anhydride   (with  or  without   a   condensing   agent  — 


pyridine,  quinoline,  or  dimetbylaniline)  until  an  amm  

silver  solution  is  nol  reduced  on  beating  for  a  short  time 
with  the   product  of  the  l  The  diacetyl  compound 

is  then  separated,  by  boiling  with  water,  from  the  slightly 
soluble  8-methylxanthine  (ooinpare  Eng.  Pat.  596,  1901, 
this  Journal,  1901,  833).  A  triacetyl  compound  formed  at 
the  same  time  is  decomposed  by  boiling  with  water. 

—A.  C.  W. 

Lactic  Acid;   Manufacture    of  Purified .  from    entile 

Solutions.    ('.  Nf.  Waite,  Cranford,  New   Jersey,  U.S.A. 
Eng.  Pat.  13,403,  July  1,  1901. 

Tub  process  claimed  for  the  production  of  purified  lactic 
insists  in  repeatedly  washing  the  crude  acid  with 
amy]  alcohol  and  distilling  off  the  solvent  from  the  alcoholic 
solution  of  lactic  acid,  or  washing  this  solution  with  water 
and  concentrating  the  aqueous  solution,  —A.  C.  W. 


XXI.-PHOTOGKAPHY. 

Photographic     Image}      Variation    of    Gradation  of    a 

Dei  '  topt  d ".'.'  n  impressi  d  by  Monochromatic  I  ight 

of  different   Wave-lengths.    Sir  W.  de  W.  Ahney.  Proc. 
SOC.  1901,  68,  [447],  300—321. 

SOME  two  years  ago  the  author  indicated  that  in  a  given 
photographic  plate  there  was  a  variation  in  gradation 
according  to  the  colour  of  the  light  with  which  the  exposure 
was  made;  he  Ins  iihi  carried  out  a  scries  of  experiments, 
under  different  conditions,  which  show  (at  least  with  pure 
silver  salts  in  gelatin)  that  the  least  steep  gradation  is 
produced  by  that  monochromatic  light  to  which  the  plate 
is  most  sensitive,  and  that  the  gradation  becomes  steeper 
the  further  in  either  direction  along  the  spectrum  the  light 
for  exposure  is  taken. 

If  then,  a  photograph  of  a  graduated  scale  of  greys  be 
takeu  through  red.  green,  and  blue  glasses,  the  gradation 
or  contrasts  of  greys  iu  the  negative  would  be  most  pro- 
nounced in  the  case  of  the  red  image,  and  would  produce 
a  difficulty  in  three  colour  photographic  printing,  which  is 
certainly  the  case. — J.  YV.  If. 

Hyd.ocywiic  Acid;   Action   of  ,  upon  finely  divided 

Silver.      A.    II  ad  don.       Photography,    1901,   13,   396; 
Chem.-Zeit.  Pep.  1901,  25,  [58],  216. 

Henderson  has  shown  that  "  green  fog  "  can  be  removed, 
or  an  overdeuse  negative  ': reduced"  by  placing  it  in  the 
wet  state,  film  downwards,  over  a  bath  of  potassium  cyanide 
solution  for  several  hours.  The  action  is  due  to  the  gradual 
decomposition  of  the  cyanide  by  the  carbon  dioxide  of  the 
atmosphere,  which  liberates  hydrocyanic  acid  gas ;  the 
latter  being  very  soluble  in  water,  dissolves  on  the  damp 
film,  and  attacks  the  superfluous  metal  in  the  gelatiu. 
Henderson  stated  that  the  plate  must  not  fit  the  dish  closely, 
as  free  admission  of  air  was  necessary.  The  author  finds 
that  presence  of  air  is  not  required  to  effect  solution  of 
the  silver ;  that  the  silver  remains  in  the  film  ;  that  the 
substance  produced  by  the  reaction  between  the  hydrocyanic 
acid  and  the  silver  can  be  removed  from  the  gelatin  even  if 
it  has  been  allowed  to  dry  ;  that  if  it  dries  on  glass,  the 
substance  is  decomposed  ;  and  that  it  is  probably  the  same 
substance  as  is  formed  when  hydrocyanic  acid  acts  directly 
upon  metallic'  silver.  —  F.  II.  L. 

Chromium   Family:  Compounds  of  the ;  Sensitivt    to 

Light.       T.   T.   Baker.      Brit.   Jour.   Phot.    1900,   48 
[2148],  428. 

PoTAssnM  di-tungstate,  di-molybdate,  and  di-uranate  may- 
be used  in  place  of  potassium  bichromate  fcr  sensitising 
at  n.  \  molybdenum  printing-paper  may  be  obtained 
bj  -"liking  gelatin  iu  a  dilute. 1  solution  of  molybdenum  in 
aqua  regia  and  applying  the  mixture  to  paper  ;  weak  acetic 
acid  maj  be  used  as  a  fixing  agent.  Tellurium  chloride  is 
very  sensitive  to  light  and  gives  an  invisible  image  capable 
of  being  developed  by  potassium  ferricyanide  ;  it  is  also  a 
useful  toning  agent. — .1.  YV.  II. 
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Toning  Baths  for  Gelatin-Chloride   Prints.    M.  WilsoD. 
frit.  Jour.  Phot.  1501.48,  [2149],  443. 

Thk  author  gives  nn  account  of  further  tests  of  toning  baths. 
late  in  the  usual  chloride  of  gold  bath 
was  not  a  success  on  account  of  the  objectionable  colour 
of  the  resulting  prints.  Sodium  nialate  gave  very  good 
.  the  toning  action  was  rapid  and  there  was  no 
tendency  to  produce  doable  torn  s.  A  combined  sodium 
malate  and  sulphocyanide  bath  was  found  to  1«-  very 
liable  to  stain;  sodium  I  BO  grama),  sodium  phos- 

phate (75  grains),  ammonium  solphocyanide  (88  grains), 
chloride  of  gold  (1  grain),  and  water  (,15  fluid  ounces), 
formed  the  best  hath  tested:  each  constituent  seemed  to 
bring  about  its  own  change  independently  ;  the  gradation 
perfect  and  the  colour  effects  pleasing.  Sodium  ben- 
zoate  and  phosphate  together  also  pave  excellent  results. 
Red-brown  tones  were  given  by  a  combined  bath  of  sodium 
bcnioate  and  lungstate,  bat  patches  of  different  colour  were 
produced.  Sodium  tungstate  and  phosphate  gave  good 
results,  without  any  tendency  to  double  tones  or  stain. 
Sodium  oxalate  "as  a  failure  as  a  toning  agent  when  used 
alone,  but  with  the  addition  of  sodium  phosphate  very 
satisfactory  prints  were  obtained.— J.  W.  II. 

PATENTS. 
Photographic   Chemicals   or  other   Materials;    Recepta,  les 

for  holding  Small  Quantities  of .      J.  J.  Griffin  and 

Sons.  Ltd.,  and  E.  II.  lbbetson,  London.  Eng.  Pat. 
14  047,  Aug.  4,  1900. 
Claims  are  made  for  modifications  in  the  construction  of 
the  glass  tubes  described  in  Eng.  Pat.  12,337  of  1899.  The 
tube  and  transverse  dividing  partition  may  he  made  of 
transparent  or  opaque  xylonite,  celluloid,  viscose,  porcelain, 
stoneware,  or  other  non-vitreous  chemically  inert  material 
impervious  to  air:  material  not  naturally  impervious  may- 
be coated  or  impregnated  with  a  suitable  air-excluding  sub- 
stance. The  tube  may  be  composed  of  a.  narrow  and  a  wide 
tube  joined  co-axially  end  to  end,  or  of  two  parallel  tubes  of 
equal  diameter  joined  together  to  form  a  double  tube.  A 
longitudinal  partition  may  be  used,  forming  two  semi-cylin- 
drical compartments,  or  three  it  more  compartments  may 
be  obtained  by  joining  together  three  or  more  tubes  parallel 
to  each  other,  or  by  providing  a  cylindrical  tube  with  two  or 
more  longitudinal  partitions.  The  different  compartments 
may  be  distinguished  by  giving  different  colours  to  the 
material.  The  ends  of  the  tube  maybe  closed  with  caps 
secured  by  means  of  a  suitable  adhesive  or  binding  sub- 
stance :  if  the  tube  and  caps  are  of  celluloid  or  xylonite,  it  is 
preferred  to  secure  the  cap  by  means  of  acetone  or  other 
suitable  solvent. — T.  II.  P. 

Photographic  Plates,  Films,  and  Tapers :  Process  of 
Ijn/iui/ .  A.  Edwards  and  E.  M.  Xelson,  War- 
wick. '  Eng.  Tat.  14,625,  Aug.  15,  1000. 

•i  is  made  for  a  [  rocess  of  drying  photographic 
plates,  films,  and  paper,  consisting  in  heating  the  air 
in  the  drying  chamber  by  means  of  hot  water  pipes 
or  other  heaters  aid  in  removing  the  moisture  from 
the  heated  air  as.  a  deposit  of  frost  or  snow  on  pipes 
into  which  ammonia  is  allowed  to  expand,  or  on  pipes 
filled  with  i  old  brine  ard  glycerin,  or  on  any  other 
suitable  containers  holding  a  refrigerating  medium. — 

T.  II.  V. 

XXII.-EXPLOSIVES,  MATCHES,  Etc. 

Explosives ;  A'««o  Method  of  preparing .    Bonnet. 

Rev.  Prod.  Chiru.  4,  [<>]>  83~ 84- 
The  "  nitro  derivatives  and  nitro-picrate  derivatives  "  being 
soluble  in  free  fatty  acids,  the  author  has  succeeded  in 
preparing  in  this  way  explosive-  of  higher  fusing  point  than 
those  from  oils  and  fats  containing  the  fatty  acids  in 
combination  with  glycerin.  The  fatty  acids,  or  fatty  acid 
r-  of  bases  other  than  glycerin,  are  melted,  alone  or 
with  fatty  substances,  and  employed  to  dissolve  the  nitro 
derivatives,  &c.,  after  which  the  mass  is  incorporated  with 
potassium  (or  ammonium)  chlorate  or  perchlorate,  and 
left  to  cool. 


f=t 


The  following  typical  examples  of  these  explosives  » 
given  : — 

Prepared  from  Fatty  Acids  alone. — Free  (si  i 
1 '2  parts;  dinitroheuzene,  8  parts;  potassium  eii 
parts. 

Mixed  Fatly  Arid  and  Fat. — Palmitic  acid,  6  pa 
or  fat,  2  parts;  nitronaphthalene,  1 0  parts;  pici 
two  parts;  ammonium  perchlorate,  so  parts. 

Mired  Fatty  Arid  and  Fatty  Acid  Ester. — Margaric  to 
7  parts;  methyl  stearate,  3  parts  ;  dinitrotoluene,  15  pari 
potassium  perchlorate,  75  parts. 

Fatty  Acid  and  Dissolved  JS'itro  Derivatives. — Stea 
acid,  (i  parts;  mononitro-naphthaleoe,  12  parts ;  diiii  < 
toluene,  2  parts  ;  potassium  chlorate,  Sn  parts. — C   S 

Nitrocellulose;     Uesearchcs    on    the    Stability     nf  — 
VV.  Will.     Zeits.  angew.  Cheiu.  1001,  14,  [31 

Sinte  the  conclu 
research  on  this  -■ 
Journal,     1901, 
the  author  has  mad 
of  experiments    « 
led   him  to  adopt  the  foil, 
ing    modifications     in 
methods. 

(I)  The  gunco' 
troduced  intotheapparata> 
the  moist  condition  hi  w I. 
it  leaves  the  centrifugal  i 
chine  ;  (2)  A  copper  U  i 
is  used  as  the  redi 
sel ;  and  (:s)  A  • 
paratus  is  used  for  n 
the  gas  (see   figure).    T 
consists  of  an  ordinary  f 
burette  with   its   lower  i 
fused  to  a  tube  bent  in  . 
zag  fashion.     A  fairly  ra 
current    of   carbon   dio> 
can  he  passed   tin 
apparatus    witbou 
any  of  it    escaping   absi 
tiou.— C.  A.  M. 


7rrt77l 


PATENTS. 

Picric     Arid;     Process   for    the    Manufacture   of—. 
h.    Wenghoffer,    Berlin.      Eng.    Pat.   16,371,   Si 
1900. 

One  hundred  kiIo°.  of  crude  sulphanilic  acid  are  stirre,   i 
a  thin  paste  with  water,  and  mixed  with  a  dilute  sul  I 
40  kilos,  of  sodium   nitrite,  so  that   the   whole  passes 
solution  with  the   exception  of  impurities,  which  musl 
filtered  off.     The  filtrate  is  mixed  with  28  kilo 
acid,  forming  diazohenzene  salphonic  acid,  which  en 
out.     After  filtering,  the  yellowish  porous  ma- 
containing  about  20  per   cent,   of  water,   is  intniiln 
nitric  acid  of  such  strength   that,  after   the  admixtl 
acid  has  a  density  of  40°  B.     The  mixture   is  slow] 
until  the  generation  of  nitrogen  gas  co 
supply  of  heat  is  stopped  when  this  gas  is  no  Ion 
Then,  after  standing  for  about  36   hours,  the      I 
picric  aeid  will  have  formed  a  deposit.     Or,  100     ilo 
sulphanilic  acid  are  slowly  added    to  I"  of  the  Dttci 
of  water,  with  constant  stirring,  the  resulting 
is  then  introduced  into  sufficient   nitric   acid  of  sue! 
as  to  produce  320  kilos,  of  aeid  of  40    II.     By  this 
50  kilos,  of  aniline  have  yielded  110  kilos,  of  pii 
00  percent,   of  the   theoretical    yield.     The   . 
invention   is  to   substitute   for  phenol  a  raw  man 
liable  to  fluctuations  in    market  value,  as   the   basis  lor 
manufacture  of  the  picric  acid. — W.  G.  M. 

Gunpowders;  Smokeless .    E.  Edwards.  Loud 

W.    Kent,    Chicago,     III.,     U.S.A.        Eng.     I'nt.    II   ' 
June  4,  1001. 

l'n  rv    parts   of    picratc    of    ammonia    and 
nitrate  are  well  ground  and  mixed  in  a  wheel  mill 
aid  of  a  little  water  ;  the   resulting  pa 
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duciug  the  pressure  of  the  wheels,  and  the  gra 

■  I  In  means  < >f  a   sieve,  and  dried.     To   give  dura- 

ility  to  the  powder,  which  without  the  addition   is  efficient 

purposes,  about  15  parts  of  picric  acid  are  added 

100  parts  of   the  composition   specified,  either   before 

Mutilation  or  by Ifing  and  mixing  it  with  the  granulated 

iwder.    This  powder  aims  at  being  smokeless,  and  without 

m  deteriorate   with   age,   whilst  it  gives    a 
u/./.lc-velocity  to  the  projectile  without  undue  pressure  in 
barrel  on  firing. —  \V.  G.  M. 

'riming   [Explosive]    Compositions.       II.    Ziogler,   Thun, 
Switzerland.     Eng.  I'at.  14,583,  Aug.  14,  1900. 

VTK8  of  the  alkaline  earths  maybe  added  to  fnl- 
mercury  priming    compositions   to   prevent    the 

rsition  of  the  fulminate  by  other  constituents. 
irium  nitrate  (with  barium  carbonate)  is  substituted  for 
itassium  chlorate,  as  the  products  of  explosion  of  the 
iwder  containing  it  are  less  liable  than  those  of  chlorate 
irges,  to  lead  to  the  rusting  of  the  gun-barrel.  The 
ibility  of  the  harjta  composition  is  also  greater  than  that 
other  mixtures  commonly  used,  both  in  the  presence  of 
nip  ami  at   4o — 50°  I'. ;  also   any   explosions  occurring 

nanufacture  are  less  violent  than  those  of  chlorate 
xtures.  The  following  is  a  typical  example  of  a  compo- 
ion  recommended,  fulminate  of  mercury,  30  per  cent. ; 
rami  nitrate,  :>5 ;  antimony  trisulphide,  25;  barium 
rbonate,  C  ;  powdered  glass,  4  percent. — W.  (J.  M. 


XXIII.-ANALYTICAL  CHEMISTEY. 

APPARATUS,  ETC. 

Extraction  Apparatus  with 
Arrangement  for  Distil- 
ling off  the  Solvent.    A. 

I  hatelan.       Chen).  -  Zeit. 
1901,25,  [57],  612. 

As  the  figure  shows,  the 
lower  end  of  the  condenser 
tube  i-  bent  to  the  sale,  so 
that  it  delivers  the  con- 
densed solvent  over  the  ma- 
terial during  the  extraction, 
or  into  the  collecting  spoon 
connected  with  the  tap  during 
the  distillation.  The  material 
to  be  extracted  is  contained 
iu  a  removable  portion  with 
siphon  tube  and  ground-in 
stopper,  which  may  thus 
also  be  used  as  a  weighing 
bottle.  Iu  case  the 
capacity  of  thi>  cylinder  is 
required,  a  small  Soxhlet 
filter  may  be  placed  in  the 
part  of  the  extractor  which 
lies  in  the  neclt  of  the  flask. 
If  the  collecting  spoon 
should  be  broken,  it  may- 
be replaced  by  a  cork  dining 
extra. tiip,  and  by  a  bent 
tube  with  the  end  widened 
out  during  distillation. 

—A.  C.  W. 

meter;  The  Engler-Ragosine .     A.  Ragosiue. 

Chera.-Zeit.  1901,25,  L5-']>  G%s- 

ler's  viseosimeter,   if  the  temperature  of   the 

untamed  exactly  at  50°  ('.,  that  of  the  oil  sinks, 

jrdsthe  end  of  the  operation,  to  49n  or    IS    (J.,  or  even 

ii  the  case  of  very  thick  oils.     The  oil  may  he  kept 

■  throughout,  by    raising  the  water  at  fir  I  to 

-and  not  allowing  it  to  sink  below    50    C.     Both 

e  methods  are  in  use- ;  the  former  will   naturally  give  a 

HerjMcosity  than  the  latter.     The  in fication   of  the 

<tus  here  described  enables  both  oil  and  water  to  bo 


maintained  at  50"  C.  throughout,     doss  of  heat   from   the 

oil  is  prevented  by  covering  the  lid  with  a  non-c lucting 

i  .  5— S  mm.  thick.     The   water-bath    is    kept  at  a 


constant  temperature  by  means  of  the  copper  tube  a,  7— 8 
mm.  in  diameter,  which  is  bent  at  the  end  into  a  spiral, 
heated  by  a  small  spirit  lamp,  i.  The  tube  a  is  provided 
with  a  draw-off  cock,  5,  to  be  used  in  case  eold  water  ha-  to 
be  added.  The  cover  is  provided  with  an  air-opening,  ./. 
The  rod  is  perforated,  and  may  he  supported  during  the 
experiment  by  a  pin,  e.  It  is  found  that  the  temperature  oi 
the  water  is  readily  kept  at  50  C,  and  that  the  temperature 
of  the  oil  does  not  sink  more  than  0-1' — 0-35  O.  This 
improved  apparatus  naturally  gives  somewhat  lower 
viscosities,  which  are,  however,  more  exact. — A.  C.  W. 

Thermometer  Glass  at  Higher  Temperatures.    W.  McClellan. 
See  under  VIII.,  page  899. 

INORGANIC   CHEMISTRY—  QUALITATIVE. 

Potassium  ;    Detection  of ,    in   presence   if  the   other 

Alkali  Metals,  Thallium  ami  Ammonia,  hi/  means  of 
S, , ilium  Picrate.  C.  Iieichard.  Zeits.  anal. 
1901,40,  [6],  377— 384. 
The  author  has  determined,  for  solutions  of  various  salts  of 
the  alkali  metals,  of  thallium  and  of  ammonium,  the 
minimum  concentrations  with  which  a  cold  saturated 
solution  of  sodium  picrate  produc  s  a  precipitate.  The 
results  -how  that  in  the  case  of  potassium  salts  containing 
less  than  .'hi  per  cent,  of  the  metal,  a  2  per  cent,  solution 
is  precipitated  by  the  saturated  sodium  picrate,  whilst  this 
occur.;  with  a  I  per  cent,  potassium  chloride  solution. 
Ammonium  salts  must  he  removed  by  ignition  before 
testing  for  potassium  in  this  way.  Mine  2  per  cent. solutions 
of  ammonium  salts  are  also  precipitated.  Lithium  and  sodium 
salts  do  not  interfere  with  the  reaction,  excepting  sodium 
carbonate,  which  must  be  previously  converted  into  the 
chloride,  care  beirg  taken  to  add  hut  a"  slight  excess  of  acid. 
a  and  rubidium  picrates  are  less  soluble  than  the 
potassium  salt,  the  formation  of  a  precipitate  with  sodium 
picrate  solution  cannot  he  used  as  an  indication  of  the 
presence  of  potassium  when  t  tese  metals  are  present. 
Before  testing  for  the  alkali  metals,  it  is  of  course  necessary 
to  remove  any  other  metal-  present  by  the  ordinary  methods. 


; 
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Thallium,  which  resembles  the  :il k :i  1  i  metal*  in  some  respects, 
j    •  iluble  picrate,  the  minimum  per- 
centage of  thallium  nitrate  in  a  solution  giving  a  precipitate 
with  saturated  sodium  picrate,  being  about  0-5. — T.  II.  P. 

Indium;  Detection  of  [micro-chemically"]  .     1'.  Kiev. 

Chem.-Zeit.  1901,  25,  [58],  56i. 

Ixi.n  11  is  best  detected  fmicro-chemically)  by  means  of  the 
double  chloride  of  indium  and  rubidium.  A  small  frag- 
ment of  rubidium  chloride  is  added  to  the  solution  of  indium 
hydroxide  in  strong  hydrochloric  acid  ;  the  crystals  which 
separate  are  colourless  octahedra,  which  polarise  light 
strong]]  and  show  themselves  to  he  complex  rhombic 
crystals,  measuring  from  10  to  70  u.  The  limit  of  the  re- 
action lies  at  0*00024  mgnn.  In.  Tin-  delicacy  of  the  reaction 
can  be  increased  by  using  caesium  instead  or  rubidium,  the 
limit  being  then  I  Dgrm.,  but   the    crystals   are  then 

■  all  that  they  are  only  recognised  with  difficulty. 
The  separation  of  indium  from  other  metals  is  readily 
effected  by  converting  it  into  hydroxide  :  when  precipitated 
by  means  of  ammonia,  the  hydroxide  clings  to  the  object 
glass,  and  can  here  be  washed,  first  with  ammonia  and  then 
with  water.  In  this  way  most  of  the  zinc  and  cadmium  are 
removed.  Aluminium  and  zinc  are  not,  however,  prejudicial 
to  the  reaction:  even  when  50  per  cent,  of  zinc  is  present, 
the  separation  with  ammonia  need  not  be  made.  But  when 
traces  of  indium  are  accompanied  by  large  quantities  of 
trivalert  metals,  the  separation  by  means  of  ammonia  is 
followed  by  treatment  with  ammonium  carbonate,  in  which 
indium  is  soluble,  and  from  which  it  is  afterwards  pre- 
cipitated by  oxalic  acid.  But  with  very  small  quantities  of 
indium,  the  reaction  is  not  satisfactory,  and  the  rubidium 
process  is  preferable.  Ammonia  and  ammonium  chloride 
should  be  expelled  as  far  as  possible,  as  they  tend  to  reduce 
the  size  of  the  crystals.  Ammonium  chloride  gives  double 
salts  with  indium  chloride,  soluble  iu  hydrochloric  acid. 
The  remainder  of  the  article  is  taken  up  with  a  criticism  of 
Huysse's  work  (see  this  Journal,  1900, 19   930). 

— W.  G.  -M. 

INORGANIC  CHEMISTRY.— 
QUANTITATIVE. 

Chromium      Oxide     in     Chrome  Mordants  ,•      Volumetric 

Determination   of  .      1*.   ilarttnanu.      Chem.-Zeit. 

1901,  25,  [53],  564. 
ABOUT  1  gnu.  of  chromium  acetate  (ofL'l  B.  :  for  more 
concentrated  mordants,  less  would  be  used)  is  diluted  with 
10 — 15  c.c.  of  water,  arid  mixed  with  a  few  drops  of  strong 
•tic  soda  solution,  until  the  precipitate  formed  litis 
redissolved.  The  solution  is  heated  on  the  water-hath,  and 
sodium  peroxide  added  until  it  has  a  pure  yellow  colour. 
The  solution  is  then  completely  evaporated,  in  order  to 
■  any  NasOs  or  B5Oo,  redissolved  in  500  c.c.  of 
writer,  and  acidified  with  dilute  sulphuric  acid.  50  c.c.  of 
a  decinonnal  solution  of  Mohr's  salt  are  then  added,  and, 
after  dilution  to  1  litre,  the  excess  of  the  latter  is  titrated 
back  with  decinormal  permanganate  solution  until  the 
liquid  has  a  dirty  violet  colour.  Chromium  acetates  pro- 
duced by  reduction  from  bichromate  are  freed  front  the 
reducing  substances  by  nitric  acid  or  by  hydrochloric  acid 
and  chlorate,  as  for  gravimetric  determinations,  and  after 
conversion  into  sulphate  are  titrated  as  above.  Certain 
pyroligneona  substances  in  the  acetate  canse  a  somewhat 
use  of  permanganate,  and  therefore  lead  to 
correspondingly  low  results;  but  as  the  difference  rarely 
exceeds  0'02— 0"03  per  cent.,  it  is  negligible. — W.  G.  M. 

Sulphur;  Influence  of  Aluminium  Salts  in  tin   Determina- 
tion of .    E.  Noaillon.    Bull.  Assoc.  Beige  des  Cbim. 

15,  [2],  90-93. 

'I  be  author  find-  that  the  influence  of  aluminium  chloride 

on  the  results  obtained   in  determining  sulphur  as  barium 

hate,  is  the  opposite  to  that  exerted  by  iron  salts,  the 

Its  coining  out  higher  than  the  truth.     For  example,  a 

potassium   sulphate  solution  that  furnished  0*10035  grm. 

of    sulphur  in  the  absence  of  alumina,   pave  0' 10164 — 

I  resence  of  2  grins,  of  that  sub-tain., 

whi  ■  oi  iron  salt-,  the  results  come  out  below 

truth. 


The   high    results   are  probably  due  to   the   |>t   - 
alumina,  in  the  state  of  chloride,  in  the  precipitate. 

t  as  sulphate,   the   results  would   come  out   ton  Km 
1    t-  found  advantageous  to  make  the  sulphur determinntioi 
iu  a   solution  containing.')  per   cent,  of   hydro 
the  slight  error  resulting  therefrom  being   negligibl 
the  operation  is  facilitated  by  the  improved  couditioi 
precipitatt 

Ccpper   Oxide,   Commercial;    Determination   of    Cum  a 

Oxide   in   .     1).  Miklosieh.     Zeits.    angew. 

1901,14,  [30],  758. 

I'.  Drawe's  method  for   estimating  Cu20  in  com 
(ut)   (this  Journal,    1901,   809)   is   liable  to  error, 
to   the    solubility    of   metallic    copper    iu    copper   sulphnl 
solutions.     A  method,  however,  based  on  the  second  of  th 
following  two  equations,  gives  good  results  :  — 

Cu   ■    IV.O.  =  CuO  +  2FeO. 
Cu20  +  Fe303  -  2CuO  +  2Fe0. 

One   gram   of  ferrous   ammonium    sulphate   is  weigh 
carefully,  and.  alter  adding  10  c.c.  of   dilute   sulphui 
is  titrated   with    permanganate.     When  just    peroxidiied, 
further  addition  of  10  c.c.  of  the  dilute  acid  is   m  i 
0-5  grin,  of  the   copper  oxide  to  be   tested  is  added.    Til 
mixture  is  warmed   in  an  Erlenmeyer  tlask.   provided  nit 
a  Bunsen  valve  (to  prevent  access  of  air),  until  the  coppi 
oxide  is  dissolved;  after  cooling,  the   contents  of  the  fin- 
are   quickly   poured   into   1   litre    of   air-free    water    in 
porcelain   dish,  and  titrated   back  with  permanganate.     I 
this  way  a   known   quantity  of  standardised  ferric  salt 
mixed  with   the   copper   oxide,   and  any   reduction  to  tl, 
ferrous  condition   that  may  occur  should  be  due  to  cuproi 
oxide,  the   amount  of  which   is  therefore  found  In 
calculation. — W.  G.  M. 


St 


Schniit 


I  and  Iron;  Carbon  Determination  in  — 

Chem.-Zeit.  1901,  25,  [65],  G84. 

A  si.k;h  c  modification  of  the  method  for  determining  carb. 
in  iron  and  steel  gives   good  results,  and  can  be  cat 
in  1 — 2  hours.     5  grms.  of  iron  or  .'!  grins,  of  steel  are  d) 
solved  in  the  flask  shown  in  t 
figure  (which  may  also  pro 
useful  for  other  purposes),  ii 
mixture  of  chromic  acid,  cup 
sulphate,  and  sulphuric  acid,  it 
the  hydrocarbons  form. 
passed,  together  with 
a  platinum  spiral  maintained 
a  bright-red  heat,  and   I 
burned  to  carbon  dioxide.     I 
quantities  employed  are, 
of  chromic  acid  (500  . 

i.e.   of  water),   150  c.c. 
copper  sulphate  | 
litre),  and  200  c.c.  of  SH 
acid    (2,100   grin-,    of 
(rated  sulphuric  acid  to 
of   water).      The 
arranged  as   fellows   — 
platinum    spiral, 
buttle      with     sulpburii 
U  tube  with  phosphorii 
dride,   two   U-tubes   with  m 
lime  and  phosphoric  anhvdi 
U-tube   with   phosphoric  an 
dride  and  finally  a  wail  bo 
with    sulphuric    acid.      In 
ordinary  method,  in  apil 
copper    sulphate, 
hydrocarbons,  act 
hardness    of  the   -ted. 
qtiently  considerably  more  t 
■th  of  the  total  carbon.  'I 
error  is  avoided   by  the    use  of  the  platinum  spiral.     ^ 
two  set-  of  apparatus  as  described,  eight  determinate 
be  readily  carried  out  in  one  day. — T.  A.  L. 
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in- in  Spathic  Iron  Ores  ;  Estimation  of  Small  Qu  r;i 

„/■  .      J.    Flath.      Chem-Zeit.    1901,   25, 

564—565. 

il    method   of  estimating   zinc    in    these 
ml  liable  to  errors,  which   the  author  desci 

.(in mded    is   ;is    follows:  .3  —  5    grm 

,,[',.  are    dissolved    in   hydrochloric   acid,   with 
iiting,  requiring  about  a  quarter  of  an  hour.     The  liquid 

I  with  about  150 — 200  ex.  of  water,  a  slight  e 
ammonia  is  added,  the  resulting  precipitate  at  once 
lisaolved,  without  filtering,  in  acetic  acid  (15  c.c.  of  the 
at.  acid  being  used),  and  the  metals  Zn,  Pl>,  Cu, 
,1  about  -  1  per  cent.  I'V  precipitated  l'\  passing  [I._,S. 
the  beaker  be  kept  covered  with  a  clock  gla-s,  to  ex 

i   a<  possible,  the  precipitate   may  be   filtered  in 
nt  5  to  10  minutes,      lr  deposits  quickly  an.l    completely, 

supernatant  liquid  lias  never  been   found  to  i Iain 

re  thiin  a  trace  of  Zn.     The  precipitate  is  washed  twice 

h  hydrogen  sulphide  water,  any  milkiness  of  the  filtrate 

sregarded   as  due  to   sulphur.     The   precipitate   is 

solved  in  aqua  repia,  evaporated  with   10  c.c.  of 

:ie  ( 1 : 1)  sulphuric  acid,  diluted  with  100  c.c.  of  water, 

I  boiled.     The  copper  is  precipitated  with   sodium  thio- 

iiitcicd  off.     The  excess  of   thiosulphate  and 

iron  that  may  be  present  are  oxidised   by  adding  5  c.c. 

nitric  acid,  and   boiling.     Bromine   water  is   added,  and 

-  precipitated  by  ammonia.     The  zinc  is  estimated 

rically  in   the  filtrate.     By  this  process   the   zinc  is 

idh  freed  from   the   bulk   of  the  iron.     Figures  quoted 

a  that  results  are  accurate,  but  somewhat  higher 

se  obtained  by  the  older  method. — W.  G.  M. 

iir;  Volumetric  Determination  of .     1'.  II.  Walker. 

J.  Armr.  Chem.  Soc.  1901,  23,  ["].  468—470. 

process  given  by  the  author  is  a  modification  of  that 

ised  by    Stolba   for    the   determination   of    magnesium, 

is  carried  out  as  fellows  : — To  the  zinc  solution,  which 

uld  contain    ammonium    chloride,   a    large    excess   of 

is  added,  then  a  large  excess  of  sodium  phosphate 

ttion.     Hydrochloric  acid   is   now  gradually  added  until, 

ins,  the   solution  remains  milky,  when  the  liquid 

to  about  75°  C,  and  the   gradual  addition  of  acid 

tmued,  with    constant    stirring,   until    neatly   complete 

ition  is   attained.     Tiy   this   means  the   precipitate 

'ines   crystalline,   and   after    five  minutes'    standing   it 

filtered  off  and  washed  with  cold  water  until  the 

shon  only  a  faint  trace   of  chloriue.     The   filter 

r  .uid  precipitate  are   now   returned  to   the  beaker  in 

ch   the   precipitation    was   carried   out,    an    exec--    of 

idard   arid   added,  and  the    exact    point   of    neutrality 

coined   by    means   of   standard    alkali,   using   methyl 

igc  as  indicator.     From  the  equation — 

ZnNHjPO,  +  U.SO,  =  ZuSO,  +  NH^rLPO., 

seen  that  1  c.c.  of  normal  acid  corresponds  with  32  7 
ms.  of  /.inc.  The  method  gives  good  results, 
zinc  ammonium  phosphate  is  not  precipitated  in 
encc  of  a  large  excess  of  ammonia,  any  magnesium 
itit,  which  will  be  precipitated,  may  ke  removed  by 
ition,  and  the  filtrate  neutralised  to  throw  down  the 
fairly  good  results  are  obtained  by  this  method  also 
i' presence  of  iron,  cilcium,  and  magnesium,  but  any 
sauese  must  be  previously  separated,  best  by  means  of 
ii  1  potassium  chlorate.— T.  H.  P. 

.-  Determination  if ,  by  means  of  Iodine  Solution. 

1'.  Knaps.     I'hem.-Zeit.  1901,  25,  [51],  539—510. 

sulphide,  in  the  acetic  acid  solution    in   which   it   is 

larily  precipitated,   is   converted   by  iodine    into   zinc 

sulphur.     If,  however,  more  than  0'05  grin,  of 

ulphide  to  200  c.c.  of  water  be  present,  the  separate  d 
iiir  protects  particles  of  it  from  the  action  of  the 
ie.  This  can  be  prevented  Ly  forming  a  precipitate, 
u  barium  sulphate,  in  the  liquid  prior  to  the  introdue- 
of  the  hydrogen  sulphide.  Thus,  from  10  to  20  c.c.  of 
ution  of  150  grins,  of  barium  chloride  in  a  litre,  and 
ame  quantity  of  sodium  sulphate  solution  (200  grins, 
litre),  are  introduced,  the  zinc  precipitated,  and  the 
a  of  hydrogen  sulphide  removed  by  boiling.     An  excess 


of  standard  iodine  solution  is  then  added,  the  liquid  shaken 
i  i     2   minutes,  and  the  excess  of  iodine  titrated  with 
ir.l   thiosulphate.      Ammonium    salts   do   not   inter- 
fere, and  the  author  shows  bj   test   experi its  that  the 

results  in    accurate  even  in  the  presence  of  considerable 
li  s  oi  in  ii I      \    M. 

Arsenic  Aciil  ,•  .icidimetrij    oj    — .     A.   A-truc  and 
J.  Turbo  on  .Ie     dimples  Ucinl.  133,  !  1  ;,  36 
Wiiu   Methyl  Orange,  arsenic  acid  is  neutral  when 
potash,  ammonia,  baryta,  stroDtia,  or  lime   ha  idded 

in  quantity  sufli  ienl   to   form  the  salt  Ull.  W',,  where  K 
a   monad    radicle  ;  this   is   true    in    cold   or   hot 
solutions. 

With  pheiiolplithalciii,  neutralisation  occur"  in  the  easi 

ol  the  alkalis  with  the    formation   of  R.llAsO,,  whether  in 

cold  or  hot  solutions.     The  phenomenon  is  the  same  with 

the  alkaline  earths  in  the  cold  ;  bu",  when  boiled,  neutrality 

own  only  on  the  formation  of  le,As(),. 

If  to  arsenic  acid  ia  the  presence  of  a  chloride  of  an 
alkaline  earth  metal,  there  be  added  excess  of  alkali,  a 
gelatinous  precipitate  of  tribasic  arseniate  falls.  If  no'v 
phenolphthalein  be  added,  ami  acid  just  to  the  permanent 
disapp  arance  of  the  re  1  colour,  it  is  found  that  the 
precipitate  dissolves,  and  that  at  the  neutral  point  there  is 
i  formation  of  K_.IIAs(J,  ;  but  if,  before  titration  with 
acid,  the  liquid  be  boiled,  the  gelatin, ms  precipitate  becomes 
crystalline,  and  this  crystalline  tribasic  arseniate  remains 
undissolved  on  titrating. — J.  T.  D. 

Ci/anides ;  Isopurpuric  Acid  Test  for .     C.  Reichard. 

Chem.-Zcit.  1901,25,  [51],  537— 538,  and  [52],  555—556. 
If  10  c.c.  of  a  1  percent,  solution  of  potassium  cyanide 
o  ixed  with  a  few  c.c.  of  a  cold  saturated  solution  of 
sodium  picrate,  there  lesults  in  a  few  moments  a  dark 
coloration,  which  gradually  deepens,  until  after  15  minute-, 
the  liquid  has  become  purple-red  and  opaque.  A  solution 
containing  0  25  per  cent,  of  potassium  cyanide,  when 
similarly  treated,  at  first  remains  clear  for  some  time,  but 
after  30  to  45  minutes  it,  too,  becomes  dark,  and  finally, 
alter  about  tuo  hours,  completely  opaque.  If  the  cyanide 
solution  contain  only  I  part  in  1,G00,  it  remains  unchanged 
for  about  an  hour,  but  after  10 — 12  hours  there  is  a  per- 
ceptible coloration,  which,  however,  does  not  deepen  in 
intensity  on  standing,  as  in  the  case  of  the  stronger 
solutions.  Even  in  dilutions  of  1:2,000  or  3,000,  a  per- 
ceptible darkening  occurs,  but  in  the  author's  opinion  the 
limits  of  the  test  cannot  be  fixed  at  more  than  1 : 2,000. 

If  the  solutions  be  boiled,  th^  reaction  is  considerably 
accelerated,  but  iu  order  to  obtain  an  approximate  idea  of 
their  strength  by  the  velocity  of  the  changes,  it  is  necessary 
to  make  the  test  in  the  cold. 

As  the  simplicity  of  the  test  is  frequently  complicated 
by  the  presence  of  other  salts,  the  author  has  studied  the 
behaviour  of  insoluble  cyanides  towards  picric  acid. 

The  presence  of  cyanogen  in  silver  cyanide  cannot  be 
detected  by  the  isopurpuric  reaction. 

Cupper  Cyanide,  when  freshly  precipitated  and  exposed 
iu  a  moist  condition  to  the  atmosphere,  soon  absorbs  oxvgen 
aud  becomes  light  blue.  If  freshly  precipitated  copper 
cyanide  be  suspended  in  water  and  treated  with  barium 
peroxide,  oxygen  is  soon  lib. -rated,  and  the  colour  of  the 
cyanide  changes  to  light  blue.  The  substance  formed 
dissolves  iu  solutions  of  ammonium  hydroxide  or  sodium 
hydroxide,  yielding  dark  blue  liquid-,  which  are  so  stable 
that  they  can  be  boiled  without  change.  Like  this  blue 
compound,  copper  cyanide  which  has  been  treated  with 
sodium  picrate  yields  a  blue  solution  on  treatment  with 
ammonium  hydroxide,  but  this  solution  is  decomposed  on 
worming  with  sodium  hydroxide,  yielding  a  colourless 
liquid  and  a  black  powder,  probably  copper  oxide.  By 
treating  copper  cyanide  with  sodium  hydroxide  solution, 
a  similar  blue  solution  is  obtained,  but  no  purple  coloration 
results  on  the  addition  of  sodium  picrate.  On  the  other 
hand,  by  warming  the  copper  cyanide  with  barium  peroxide 
and  water  until  all  evolution  of  oxygen  has  ceased,  and 
then  filtering  from  the  blue  compound,  a  colourless  filtrate 
is  obtained,  which,  when  treated  with  sodium  hydroxide  and 
sodium  picrate,  gives  ihe  purple  coloration. 
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suspended    in    water   and   heated    with 
remains  unaltered.     No  purple  coloration  is   i 

led  on  adding  Bodium  picrate  after   treatment  with 
barinn  as  in  the  case  of  copper  cyanide. 

Zinc    Cyanide  is  readily   soluble   in  sodium  hydroxide   ' 
yielding  a  colourless  liquid,  which  becomes  dark 
reddish-yellow  on  the  addition  of  sodium  picrate.     Ammo-   I 
nium  hydroxide  also  d  inc  cyanide,  and  on  heating 

solution   with  sodium  picrate,  a    purple  coloration   is 
whilst  ammonium  picrate  is  precipitated.     The 
nitrate  from   the    barium    peroxide    treatment    gives    the 
coloration,  even  without  the  addition  of  alkali. 

tnide  gives  a  coloration  with  sodium  picrate 

and  sodium  hydroxide,  but  not  with  ammonium  hydroxide. 

Barium  per  -  a   filtrate  which  docs  not  show  Iho 

ion   without   the  addition    of    nmiuoiiium  or    sodium 

hydroxide. 

Nickel  Cyanide  is  a  light  green  powder  which  doc-  not 
alter  when  heated  with  sodium  picrate  solution  alone,  but 
on  heating  the  mixture  with  concentrated  sodium  hydroxide 
solution,  a  purple  shade  is  produced. 

From   his   experiments    the    author    concludes  that  the 
irpuric  acid  reaction  can  only  be  used  advantageously 
with  the  simple  cyanides  of  the  alkali  metals. — C.  A.  M. 

Soap;  Effect  of  Sodium   Chloride   in    the    Estimation    <•/' 

Free  Alkali   Hydrate   and    Carbonate  in .     !•'.    11. 

Robertson.     .T.  Soe.  Dyers  and  Colourists,  1901,17,  [7], 
171— 172. 

Is  estimating  the  free  alkali  in  soap,  an  error  is  caused  by 
the  presence  of  the  sodium  chloride  used  in  -"'salting  out 
the  soap.  The  process  employed  was  to  salt  out,  filter, 
and  in  the  filtrate  estimate  free  XaOII  and  Xa.,C03  by 
titrating  with  X  10  acid  until  neutral  to  phenolphthalein, 
then  adding  Methyl  Orange  and  continuing  the  titration 
until  again  neutral.  The  first  titration  should  give  the 
itic  soda  plus  half  the  carbonate ;  the  second  neutralises 
the  remainder  of  the  carbonate.  When  salt  is  present  it 
affects  both  indicators,  but  in  an  opposite  manner,  reacting 
1  towards  phenolphthalein,  but  alkaline  towards  Methyl 
I  (range. ''  The  two  errors  thus  both  tend  'to  reduce  the 
apparent  amount  of  caustic  and  increase  the  apparent 
amount  of  carbonate. 

This  effect  is  not  due  to  the  use  of  impure  commercial 
salt,  since  the  most  carefully  purified  samples  gave 
practically  identical  figures.  It  is,  however,  worthy  of 
note  that  some  samples  of  salt  sold  as  "  chemically  pure  " 
are  distinctly  alkaline,  even  to  phenolphthalein. 

Corrections:  Estimation  of  Total  Free  Alkali  — In 
es! i mating  the  total  free  alkali  with  Methyl  Orange 
indicator,  a  deduction  must  be  made  of  0-0114  c.c.  of 
>.'  10  Il.iSt  I,  for  each  grin,  of  salt  used,  or,  without  sensible 
error,  0004  c.c.  of  X/10  HjSCX,  for  each  1  c.c.  of  a  saturated 
solution  of  salt. 

Separate  Titration  of  NaOH  and  Xa„ C03~ Suffi- 
ciently concordant  results  were  obtained  on  working  with 
samples  of  known  alkalinity  by  adding  to  the  acid  figure 
obtained  in  the  pheuolphthaieiu  titration,  0-024  c.c.  of 
X/10  H„SOf  for  each  1  c.c.  of  saturated  salt  solution,  and 
deducting  O-02H5  c.c.  of  N/10  HjSO,,  for  eachjl  c.c.  of  satu- 
rated salt  solution  when  titrating  with  Methyl  Orange  ;  but 
no  absolute  figure  has  been  arrived  at  in  this  case,  because 
the  necessary  correction  varies  with  each  proportion  of 
NaOH  and  \a_<  1 1  .  The  correction  given,  applies  when 
the  two  are  present  in  approximately  equal  amounts.  "  If 
the  Kat  H I  is  in  excess  the  correction  is  less  ;  if  the  Na.t '( (, 
i-  in  excess,  the  correction  must  be  greater  ;  and  this  fact 
renders  an  explanation  of  the  action  of  the  salt  more 
obscure."  (See  also  Wright  and  Thompson,  this  Journal, 
j  -E.  IS.  15. 

Paris  Green  :  Determination  of  Arseniotis  Oxide  in  . 

S.  Avery  and  II.  T.  Beans.     J.  Amer.  Chem.    Soc.  1901, 

23,  [7],  485— 486. 
In,,  following  procedure  affords  a  rapid  and  accurate 
ans  of  determining  the  arsenious  oxide  content  of  1'aris 
green.  «.-2 — 0-:;  gnu,  of  the  pulverised  sample  is  weighed 
out  into  a  beaker  of  about  3G0  c.c.  capacity,  water  being 
added  and   then  concentrated   hydrochloric  acid,  drop  by 


drop,  until    solution    is  just    effected;  from  6    to    111   dr«| 
are  usually  sufficient.     Sodium    carbonate   solution  is  tin 
added   until   a   slight   permanent   precipitate  is  tunned,  , 
which  point  a  solution  of  -  to  ;s  grms.  of  sodium  pol 
tartrate  is  run  in  j  by  tin-  means  the    precipitated  ci 
dissolved   and   further  precipitation   during  the  subseqai 
titration   prevented.       After    diluting   the  liquid   to  abo 
200  c.c.,  solid  sodium   bicarbonate  and   starch   solution  a 
added,  and    titration   with  iodine  carried  out   in  thi 
way.      The  end  reaction    i^   sharp,  and    the   deters 
can    be    completed    in  about  10  minutes,  while   th, 
gives  concordant  results.     The  presence  of  copper  - 
lias  no  influence  on  the  titratiou,  which,  however,  d 
give   accural'-    results   if    cuprous  salts  are    present 
salts  have  not  been  observed  in   the  samples  of  Pai 
examined. — T.  II.  P. 

1'hosphoric   Acid;     Determination   of in  Superphi 

phata,  '  'ompound  Manures,  and  precipitated  Flo 

hj  Cold  Precipitation   as   Ammonium  Phoiphomolybdtiil 

L.     I.cdoux.     Bull.   Assoc.  Beige   des    Chim,   15, 

125—129. 

The  reagent  employed  consists  of   100  c.c.  of  a   soluti 
prepared  by   dissolving   150    grms.    of   molybdic  aciil 
COD  c.c.   of   ammonia    (sp.    gv.    0  96),    and    pouring   t 
solution  into  1,070  c.e.  of  nitric,  acid  (sp.  gr.  1  •■_'■_'), 
by  mixing  500  c.c.  of  concentrated  acid  with   571 
water. 

Three  essential   conditions   affect   the   reliability  of  ; 
method  ;  the  presence  of  a   considerable  quantity  of  a 
ntonium   nitrate;    the   conversion  of   the  pho 
into  the  ortho  form;  and  the   presence  of  sufficient  of  t 
molybdic  reagent  to  saturate  the  total  citric  and  phi 
acid. 

In  carrying  out   the  method,  2  grms.  of  superpli 
or  4   grms.  of  compound  manure  arc  extracted  l>;> 
and  by  citrate   solution   in  the  usual   manner,  each  of  i 
extracts  being  made  up   to   250  c.c.   and   mixed  ii 
proportions  (59  c.c).     In  the  case  of   precipitate 
phates,  a  quantity  of  the  citric  extract  correspoi 
02  grin,  of  substance  is  taken. 

The  solu.ion  is   boiled   for  five  minutes  with   15  c.c. 
nitric  acid  (sp.gr.  1-40),  cooled,  and  treated   with 
of  ammonia  (sp.  gr.  0-92);   100  c.e.  of  molybdii 
are   then  added  to  the  solution,  which   should  I" 
acid,   and   the  mixture  agitated  briskly  for    halt   a 
at    a   temperature    not   exceeding    16s  C.       The   n 
precipitate  is  perfectly  pure,  and   may  be  estimated  by 
Pemberton    titration  method  or  by  weighing  as  i- 
pyrophosphate. — C.  S. 

Superphosphates;   Determination  of    Water-uhM 

phoric   Acid  iu   .     L.  v.  Szell.     Landw.    Vi 

55,  325  -  oMG.     Chem.  Centr.  1901,  2,  [5],  374. 
The    author   finds    that    with    pure     solutions    ol 
phosphite,  the  molybdate   method  gives  good    result-, 
with  solution-  containing  other  salts,  the  precipitates  are  c 
taminated   by  si(  I ..  I-Yj  ).,  ALO-,  and    traces   of   Mi 
consequently  give  higher  results   than   the   ordinary  citr 
method.     The  latter  method  gives  too  low  results, 
the  slight  solubility  of  inaguesitim-amm  iniuu; 
ammonium    nitrate    solution.     The    author    modified 
molybdate    method    (repeated   evaporation   of  the 
with  hydrochloric  acid,  and  then  with  nitric  acid  ail 
precipitation  of  the  phosohomolyhdate)  aod  also  the 
method  (use  of  only  a   little   more  citr.it.    solution 
required  for  dissolving  the  precipitate  which  forms  at  tir  . 
an  1  then  obtained   results   that  agreed    very  satit 
The   modified   molybdate   method    gave,   with  pm 
phosphate  solutions,  results  absolutely  identical  with  tl 
obtained  by  the  usual  methods. 

The  water-solub'c  phosphoric  acid  is  determined  in 
following  manner  : — 

The  superphosphate  is   ground,  passed  through  a  !! 
sieve,  and  20  grms.  triturated   with  water  to  a  thick  p 
This    is  diluted,  decanted,  rinsed   into   a  litre   flat 
marly  up   to   the  mark,  and  agitated   or   rotated 
|    50  c.c.  of  the  clear  solution  are  treated  with  sufficient  cil  < 
solution  (300  grms.  of  citric  acid  undone  hire  of  21   ' 
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i.  ammonia,  made   up  to   3   litres)   to  dissolve  the   pre 
mule  formed,  then  ,',, i h  of  the  previous  quantity  of  citrate 
utiou  is  further  added,  aud  the    mixture    treated,  with 
itation,  with  magnesia    mixture    (25  c.c.  are  sufficient    in 
es)      The  subsequent  optrations  are  the  sun 

'v.S. 

ilurul    Witters;    Determination    of  Aitrie   and  Nitrous 

\,  ,,l  in .     L.    W.   Winkler.  '  Cheui.-Zeit.  1901,25 

586    -587. 

:k  author  gives  the  following  improved  methods  for  the 
lid  determination  of  ammonia,  nitric  and  nitrous  acids  in 
.mill  waters. 

J.— 10  c.c.   of  tho   water   to   be  examined   and 

distilled  water  are  mixed  separately  in  5il  c.c.  flasks   with 

a  -  per  cent,  solution  of  hruciue  sulphate  and  20  i   c 

concentrated    sulphuric    aeid.       The    distilled     water 

utiou  is  then   made  hot,  and   potassium   nitrate  solution 

01  mgrm.    of   NV.<>,)    added   to  it   drop   by  drop 

issumes  a  yellow  tint  identical  with  that  of  the  other 

ution.     Instead  of  the  ordinary  flasks,   it   is   more  con- 

to  use  long-necked   cylindrical    flasks    with   a   bu lb 

■at  8  cm.  in  width,  as  with   these  the  tints  can  be   more 

unpared  ;   it  is  best  also  to  look  downwards  through 

flasks  at  a  milk-glass  plate,   using  a   black    screen   with 

-top  the  white  light.     If   the   red   colour   produced 

the  nitrate  is  slon  in  changing  to  yellow,  the  solution    is 

aud   must    be  reheated.       Since    brucina  sulphate 

ilion  does  not  remain  clear  for  mere   than  a  few   d  ivs,  it 

letimes  be  found  convenient  to  add  to  the   water 

tigrms.   of  pure  bruciue  and  then  1 — 2   drops   of 

a  titrated  sulphuric  acid,  the  remainder  of  the  latter  being 

ter  the   brucine  has  dissolved.     The  best  results 

led  with  waters  containing  from  1  to  10   mgrms.  of 

iid    (N'oOj),    per    litre;    waters     containing    more 

a  this  quantity  should    tie  suitably  diluted.      The   results 

Ided  by   ibis  method  are  not  vitiated   by  the   presence 

irgftnic  matter  in  the  water. 

Vitrous    Acid. — 100   c.c.    of  the  water   are    mixed   in   a 

Sask  with  20  c.c.  of  10  per  cent,  lij  drochloric    aeid 

2 — 3    c.c.     starch    solution,    and    to    the   mixture  is 

grins,  of  potassium  bi  arbonate  and,  after  aboflt  a 

:as  evolution,  0'  1 — 0'2  gtm.  of  potassium  bdide  ; 

Dding  for  five  minutes  longer,  the   iodine  separated 

1   with  a  sodium  thiosulph.ite  solution,   1  c.c.  of 

li  corresponds    with   0-1    mgrm.    of    X.();.        If    the 

ssium    bicarbonate    is    in    small  crystals,   it  must  be 

icu  into  the  liquid   a  gram    or   so  at  a  time,  the  po- 

uun  iodide  being  added  with  the  last  of  the   carbonate. 

p  'serving  the  starch  solution  the  author  considers  it  best 

anj  thing  to  it,  but  to  sterilise  it  and  keep  it  sterile. 

riu.  of  starch  is  boiled  with  500  c.c.   of  water,  the  clear 

id  filtered   after  24    hours'  standing,    and    the    filtrate 

i  into  small  (50  c.c.)    medicine  bottles,  which   are 

i  lilted  with  cotton-wool   plugs  and  heated  for  half  an 

rat  100    C. 

lie  methods  described  are  found  to  give  good  results. 

— T.  H.  i'. 

Unic  Acid  in  Wetter;   D.termn  i  tion   of- 
lima  and  J.  C.  Beneker.     J.   Amer.   C'Leru. 
3,  [6],  405-431. 

authors  have    investigated    the   following   three    volu- 

ic  methods   of   determining    the  free    and   half-bound 

icid  of  water  :— (1)  Pettenkofer's  method,  in  which 

ipitetion  of  the  magnesia  during  titration  with    barium 

roxide    is    prevented    by    the    addition  of    ammonium    > 

ride.    (2)  Trillion's  modification,  in  which  precipitation 

e   magnesia   is   not   prevented    during    titration,   the 

runt  of  barium  hydroxide  used  up  by   the   magnesium 

being  allowed    for    by    means   of    a    separate 

ouietnc    determination    of     ihe    magnesium     present. 

1  unge-Tiillich  orSeyler  method.    The  last  method 

led    on   account    of    ease    aud    lapidiiy   of 

ipulation,  avoidance    of    difficulties  arising    from"  the 

ience  of  magnesium  salts,  and  for  its  greater  accuracy, 

results  obtained  being  mostly  less  than    1    per  cent,  too 

ud  the  possible  error  being   less  than  +  3  per  cent. 

'enkofer's  method  and  Trillich's  modification  of  it  give  [ 


numbers  which  are  on  an  average  5  :  nt.  too  low. 

The  Lunge-Trillicb  or  Seyler  m  n  action 

of  phenolphthalelfu  as  an  indicator  in  the   presence  of  free 

c  arid,  and  of  carbonates  and  bicarbonates  of  the 

11  aline  i  arlh  bases,  the  assumption  —shown  by  the  a  ml  mis 

b     justified     being   made  thai   in    the  bi  tarbonatee  of 

these  bases,  there  is  one   molecule  of  hall  1 nd    carbon 

dioxide    for   eaeli     molecule     of     fixed     -  .  ixide. 

The  free  carbonic  acid  in  the  water  is  determined  by 
placing  100  c.c.  of  the  sample  in  a  glass  cylinder,  with 
25  to  30  drops  of  n  neutral  pnenolpbthalein  solution,  and 
running  in  N  50  or  N/20  sodium  i  irbonatc  solution  until  a 
faint  permanent  pink  colour  is  obtained.  In  this  operation 
tlie  following  precautions  should  be  observed  :— (I)  The 
titration  may  be  carried  oul  in  u  shorl  Nessler  cj  iinder,  with 
a  similar  vessel  containing  the  same  quantity  of  water  to 
help  iii  the  determination  of  the  end  point,  the  stirring  rod 
used  being  bent  at  the  end  into  a  ring,  perpendicular  to  the 
length  of  the  rod.  (21  The  sodium  carbonate  so'ution 
should  he  prepared  from  freshbj  ignited  carbonate,  and 
well-boiled  water  cooled  out  of  contact  with  air;  it  should 
he  exposed  as  little  as  possible,  and  the  greater  portion  of 
it  should  be  run  in  quickly.  (3)  With  waters  rich  in  free 
and  half-bound  carbonic  aeid,  less  than  100  c.c.  should  bo 
employed,  especially  wild.  N/50  carbonate  is  used,  and 
shaking  or  \  igorous  stirring  of  the  water  should  be  avoided. 
The  fixed  carbonic  acid,  which  gives  the  half  bound,  is  then 
determined  according  to  Helmer's  method,  using  methyl 
orange  or  lacmoid  as  indicator.  In  the  absence  of  free 
carbonic  acid  in  a  water,  the  half-bound  may  equal  the 
lixed,  in  which  case  phenolphthalein  would  show  a  neutral 
reaction  ;  if,  however,  the  water  is  alkaline  to  phenol- 
phthalein, the  half-bound  acid  is  less  in  quantity  than  the 
lixed,  so  that   part  of  the  alkaline  earthy  e  irbonatcs  exist  in 

solution  without  the  assistant I  half-bound  acid.     In  such 

a  case,  the  half-bound  carbonic  acid  is  arrived  at  by  first 
determining  the  fixed  acid  by  titration,  with  lacmoid  as 
indicator,  and  deducting  from  the  result  twice  the  amount 
of  carbonic  acid  indicated  by  the  sulphuric  acid  required 
to  discharge  the  pink  colour  produced  on  adding  phenol- 
phthalein to  the  water.  The  existence  of  free  carbonic  acid 
iu  a  solution  containing  free  mineral  aeid  is  possible,  bat  is 
seldom  met  with  in  natural  waters.  — T.  H.   1'. 

Mercury   and   Bisnv/th    Salts;  Determination   of .     T. 

Tyrer  and  C.  T.  Tyrer.   Brit.  I'h.irm.  Conference,  Dublin. 

Ciiem.  and  Druggist,  1901,  59,  [1123],  234. 
Determination  of  Mercury. — The  authors  have  used  the 
hypophosphorous  acid  method  for  the  determination  of 
mercury  for  several  years  with  satisfactory  results.  They 
have  al»o  tried  stannous  chloride,  formaldehyde,  and  sodium 
arsenite  as  reducing  agents,  aud  give  the  following  average 
results  obtained  :— 


—    . 

Hypophos- 
phorous 
Acid. 

t  hi, aide. 

Form- 
nldeliyde. 

- 
Arsenite. 

Hyd.  amnion,  chlor. 
Hyd.  ox.  rnlt 

76-9 

73  61 

91-7 

75-81 
72-86 
Dl-17 

7S-42 
91  37 

91-45 

Puenylhydrazioe  hydrochloride,  tartar  emetic,  aud  phos- 
phorous acid  did  not  give  satisfactory  results.  A  modifica- 
tion of  the  method  proposed  by  Vanino  aud  Treubert  (this 
Journal,  1898,  379)  is  stated  to  give  fair  results. 

Determination  of  Bismuth.  —  In  the  determination  of 
bismuth  by  reduction,  hypophosphorous  acid  and  form- 
aldehyde were  found  to  work  well,  hut  neither  method  lias 
any  advantage  over  the  IS. I',  sulphide  process. — A.  S. 

ORGANIC  CBEMISTR  Y.—QUALITA  TIVE. 

Nitrogen;   Oxidation  of .  as  a  Source  of  Error  in  the 

Determination  of  Hydrogen  and  Mi  thane.    A.  II.  White. 
J.  Amer. Chem.  Soc.  1901,  23.  ["].  -176-482. 

Oxides  of  nitrogen  are  always  formed  in  explosi  in  analyses 
in  amount  iuereasing  with  the  violence  ot  the  explosion. 
The  value  of  the  explosive  ratio,  i.e ,  the  ratio  of  the  volume 
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of  the  not  !  '  i  that  of  the  explosive  gases, 

mended  b\  Buoseu,  unuicly,  3'8I — 1*55,  is  not 
sufficient  when  working  with  the  Hempel  explosion  pipette. 
If  the  explosive  ratio  bo  kept  between  4  and  3,  however, 
the  error  is  in  the  technic  il  analysis  of  gases  con- 

uUrely  of  hydrogen.     The  pi  mall 

amounts  of  methane  increases  the  error,  and  wheu  large 
quantities  of  thi  mixed    with  n,  the 

error  may  easily  amount  to  1  per  cent,  or  even  more;  in 
this  case  also  the  explosive  ratio  should  be  kept  between 
4  and  S.  The  method  of  Dennis  and  Hopkins,  ace  irding  to 
which  the  u.'.s,  in  contact  with  a  glowing  platinum  spiral, 
burns  quietly  in  a  current  of  oxygen  a  id  air,  tends  to 
give  high  results,  and  the  errors  may  become  of  import- 
ance it  e; i re  is  nol  taken  to  avoid  prolonged  and  excessive 
heating  of  the  spiral. — T.    II.   P. 

)  ■   Pressed  Yeast}  Detection  of ,  by  Bali's 

Method.     S.  Kuttner  and  C.  I'lriib. 

v.  under  XVII., /wye  919. 

Birr  Yeast  in  Pressed  Yeast j  Detection  of . 

II.  Ilerzfeld. 

See  under  XVII.,  jxiyc  319. 

Salicylic   Acid  in    Wines  .•    Sensitiveness  of  the   different 

Methods  of  detecting  .     A.   J.    Ferreira  da  Silva. 

Bull.  Soc.  ('him.  1901,  25,  [14],  726—731. 

The  author  has  determined  the  Bmallest  proportions  of 
salicylic  acid  in  wine  which  it  is  possible  to  detect  by 
means  of  ferric  chloride  after  extracting  the  acid  by  one 
of  the  various  methods  proposed.  The  German  official 
method  in  which  '0  c.c.  of  the  wine  are  treated  with  a 
mixture  of  ether  and  light  petroleum  spirit,  is  sensitive  to  1 
part  of  salicylic  acid  per  200,000  of  wine,  whilst  if  the  extract 
obtained  as  above  be  subjected  to  further  treatment  with 
benzene,  only  1  part  in  100,000  can  be  detected.  The 
latter  degree  of  sensitiveness  is  also  possessed  by  the  two 
methods  proposed  by  Weigert  and  Hosier,  in  which  50  c.c. 
of  the  wine  are  extracted  in  the  one  case  with  carh  >n 
bisulphide,  and  in  the  oth°r  with  chloroform.  Extraction 
of  20  c.c.  of  the  wine  with  ether  and  treatment  of  the 
ethereal  liquid  with  benzene,  which  is  the  method  of 
procedure  adopted  in  the  Municipal  Laboratory  of  Paris 
will  not  detect  less  than  1  part  of  the  acid  in  33,000  of 
wine— T.  II.  P. 

Morphine  :    The   Lloyd  Reaction  for .     J.  L.  Mayer. 

Brit,  and  Colonial  Druggist,  1901,  40,  [4].  90. 

Tin-:  author  recommends  a  new  test,  to  be  known  as  the 
Lloyd  reaction  for  morphine,  based  upon  the  fact  that  a 
mixture  of  morphine  and  hydrastine  when  treated  with  a 
few  drops  of  concentrated  sulphuric  acid  gives  a  volet-blue 
coloration.  The  author  has  determined  the  effect  of  the 
tion  on  various  alkaloids  by  mixing  1  part  of  hydras- 
tine  with  s  parts  of  the  other  alkaloid,  adding  a  few  drops 
of  concentrated  sulphuric  acid,  and  stirring  for  at  least  five 
minutes.  It  is  important  that  the  mixture  be  stirred  for  at 
least  five  minute-,  as  many  alkaloids  give  colorations  for 
the  lir-t  few  minutes,  which  are  totally  different  from  the 
end  reactions.  Of  20  alkaloids  examined,  only  l  no, 
heroine  and  veratrine,  besides  morphioe,  gave  a  violet-blue 
colour  when  mixed  with  hydrastine  and  treated  with  con- 
centrated sulphuric  acid  in  the  way  described  above.  These 
three  alkaloids,  heroine,  morphine,  and  veratrine,  can 
readily  be  distinguished,  as  veratrine  gives  a  characteristic 
cherry-red  coloration  with  concentrated  sulphuric  acid ; 
whilst  when  treated  with  nitric  acid,  heroine  gives  a  yellow 
and  morphine  an  orange  red  colour. — A.  S. 

Th,  n  /'.  Test  for  —  •.  P.  Pain.  Brit. 
I'harnj.  Conference,  Dublin.  E.  M.  Marshall.  Cheat, 
and  Druggist,  1901,  59,  [1123],  246. 

The  author  poults  out  that  many  other  substances  will 
answer  the  B.P.  test  for  santonin.  He  suggests  the  follow- 
ingtest,  which  he  claims  to  be  more  certain  and  sensitive.  If 
a  few  crystals  of  santonin  be  warmed  in  a  test  tube,  with 
2  or  3  c.c.  of  ethyl   nitrite  solutioD,  a  fine  rose-red  colour 


i>  produced  on  the  subsequent  addition  of  a  few  drop! 
potassium  hydroxide   solution.     No   colour  is  produced  t 
the  potash  is  added,  a  distinction  Irom  aloin  and  i,   . 
both  of  which  give  a  red  colour  with  ethyl  nitrite  sulutio 
intensified  by  the  addition  of  potash;  thymol  gives  a  dn 
yellow  solution  when  submitted  to  this  test. — A.  S, 

Peppermint  OH  :   Colour  Reaction  of  .     P.    \\ 

Pharm.  /tit.  46,  591.     (hem.  Zei't.  Kep.  25, 0' 

An   excellent  colour   reaction  can   be  obtained  by 
5    c.c.    of   peppermint    oil    with    about     1    c.c 
iodochloride  (25  grms.  of  I.,  :t'J  gnus,  of  HgCI. 
litre  with  acetic   acid   and  acetic    ether),  the  liquid   tnmi 
deep    blue    within    a    minute    and    exhibiting    a    beaut: 
fluorescence.    The  colour  increases  in  intensity  on  standi 
and  persiss  for  a  considerable  time. — C.  S. 

Titration    of    Organic    Acids   and     Alkalis    of     Cump  \ 
function    by     Coloured     Indicators.       Neutralisation 

Studies  in  .       Berthclot.        Comptes    ltend,  1:> 

[23],  1377— 1382. 

Tiir.  author    has    examined,    using   as    indicators    litm 
Methyl-Orange,  phenol  pLthalein,  and  Poirrier's  Blue,  so  | 
typieal      compounds    of     complex      function   :—  gl 
(aininacetic  acid),   leucine   (aminocaproic  acid),  the 
amiuobeuzoie   acids,  hippuric  acid,  taurine,  asparti 
and  uric  acid.     Ghjcocoll :  is  acid   to  phenolpbthal 
neutrality  is  reached   on  addinj  a  quantity  of  soda  in  I 
proportion  XaOH:  1G- 7  (\H,NO.; ;  it  is  alkaline  to 
i  Irange,  and  needs  for  neutralisation  '  I.'.S:  >4 : 1 0  ■  7  C 
it  is  arid  to  Poirrier's  Blue,  but  there  is  no  cle  ir  il  d 
of  the   neutral  pcint   on  adding  soda.     Leucine  ;    acid 
phoiiolphtha'ein,  needs  about    XaOH  :  1  l(  ',.11,.  \(  I .  ;  sligl 
alkaline    to    Methyl-Orange,    about    UI.SO,  :  :ik',  ii 
neutral     to    litmus;    acid     to     Poirrier's    Blue,   in 
not  clear,  but  about  NaOIIrCJI^NOo,  indicating 
pound    similar   to  the   alkali    alcoholates.      Aminol 
Acids:  no   neutral   point    with    Methyl  Orange ;  « 
other  three  indicators,  acid,  needing  Na(  ill :  (;ll  Ni 
three  acids  behave   alike.     Aspartie  Arid :    no  satis 
indication.     Hippuric  Acid :  a  will  defined  monoba 
with  all  the   indicators,  though   the    change-point  is 
well    marked    with    Methyl-Orange    or    Poirrier's     II 
Taurine:  neutral   to  litmus,  phenolptithalrin,  and 
Orange.       Uric    Acid:     solution    very    ddnle.    in 
not    sharp ;     but    acid    to    litmus,    phenolphlhali 
Poirrier's  Blue,  alkaline  to  Methyl-(  •raoge. 

Mixtures    in    known    proportions  of  hippurii 
sodium   phosphates    were   also   examined   with   the  si 
indicators,  to  d  seover  how  far  there  was  reaction  bet« 
the    acid    and    the    salt.     Hippuric   acid  and    NaH  I 
with    Methyl-Orange,    the    hippuric   acid    is 
though  alone;    with    phe'iolphtbalein,    the   acidit] 
acid  adds  itself  to  that  of  the  phosphate.     Hippui 
and   Ai;. ///'•' V"    faintly  alkaline  to  Methyl    Iran 
acid  (1  •oiNaOH : ( \,1 I.jNO:i  +  Xa.JI l'<  >, )  to  phenolpl 
The  mixture  behaves  like  sodium  hippurate  and  Nail 
Hippuric  acid  and   A*u:lPO, :  alkaline  to  Methyl 
neutral  to  phenolphthalein ;  behaves  like  sodium  1 
and  Na.lIl'O,. 

Glycoco'.l  has   no    similar  influence   on   the  phot 
the  bodies  behave  iu  all  cases  as  though  each  were 

-J, 

OR  GA  NJ  C  CHE  MIS  Til  Y.—QUA  NT  IT  A  TI I 

Acetylene  and  other  Combustible  Gases;   Vetermh 

Phosphorus    and    Sulphur    in    .      P.    Bitner 

G.  Kcppclcr      J.  fur  Gasbeleucht.  1901,  44,  [80 
552. 
Tub   authors    consider   Wilgerodt's   method 
the  phosphorus   and  sulphur  compounds    in    acetyl 
oxidation    with    bromine   water   (this    Fourml 
inconvenient,    because   of    the    enormous   coBSnmptIO 
bromine    entailed   by   the   conversion  of  th.    acttjleri 
tetrabromide.      The'  method   of    Lunge   and 
(this  Journal,  1S97,  104G),  in  which  the  acetylene 
tbiough  a  solution  of  sodium  hypochlorite,  is  con 
but  Ahreiis  found  that  the  acetylene,  after  treatn 
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solution,  still   contained   s  >mc  phosphorus,  which  he 

ted    by    iiit:in-    of     potassium    permanganate    (this 

9,  819).     The   authors   consider  the   meihod 

idiling   the    whole   <if    the     phosphorus   and    sulphur 

onnds   by   permanganate   impracticable,   because   the 

■i»   must  be  oxidised,  and   an  enormous  volume 

of  permanganate  is   therefore  required.     The 

mutation  of  small  quantities  of  phosphorus  and  sulphur 

-  difficult. 

.■  authors  have  modified  Drchschinidi's  method  tor  the 

n   of   sulphur    in   coal  gas  by  combustion,  in 

to  make  it   applicable  to  the   determination   of   phos- 

i  and  sulphur  in  acetylene.     The  gas  is  barm  in  a 

btut  burner  fed  with  oxygen,  so  as  to  give  a  non- 

ii-  Same,  at  the   rate  of   about   lo  litres  per   hour, 

1  -    products  of  the  combustion,  diluted  with  a  little 

nry  air,  which  is  admitted  to  the  flame,  are   collected 

a  glass  hood,  from  which  they  are  aspirated  through 

■lion  bulbs.     The   first   set   of   10  bulbs  contains  only 

indset  contains  solution  of  sodium  by pobromite, 

,i  follows  an  empty  I'eligot's  or  Volhard's  absorption 

ij  which  any  liquid  sprayed  forward  is  retained.    The 

|.e  of  acetylene   consumed   is   exactly   measured   by 

experimental    meter,  in   which  concentrated 

previously  saturated  with  acetylene  of  similar  origin 

1 1  os  the  confining  liquid.     After  a  suitable  volume  of 

etylene  lias  been  burnt — usually  20  to  25  litres  serves 

•s   hood,  on  which  phosphoric  acid   will  have 

1 1,  is  inverted   and   filled  with   hot  water  containing 

:  lilorie  acid,  which  is  left  in  it  overnight.    Its  contents 

a  concentrated  in  a  porcelain  dish,  and  ammonia  and 

trium  carbonate  added.     The  liquid  is  then  filtered  to 

e  silica,  &e.,  and   the  filtrate   is   added  to   the  liquid 

cl  from  the  contents  and  washings  of  the  absorption 

ter  they  have  been  boiled  with   hydrochloric 

■  destroy  the  hypobromite,  made   ammoniacal,  and 

I,     After  cooling,  the  phosphoric   acid  is  determined 

eipitation   with  magnesia  mixture,  and  the  sulphuric 

ii   the   acidified  filtrate   from   litis   determination  by 

tation  with  barium  chloride. 

authors  found  by  investigation  that  the  whole  of  the 

■eric   acid   produced  by   the   combustion  was  retained 

glass  hood  and   first  set  of  bulbs,  while  the  sodium 

aiite  in  the  second  set  of  bulbs  ensured  the  retention 

the   Sulphuric    acid   formed.      They   made   parallel 

[inations  of  the  phosphorus  in  four  different  samples 

tylene  by  this  method  and  by  the  Lunge  and  Ceder- 

,   method,   and   found   that    the   former   consistently 

gher  results.     They  then  passed  acetylene   through 

bj  pochlorite,  as    directed   by   Lunge  and    Ceder- 

ted  the  gas  thus  treated,  and  determined  the 

lores   remaining    in    it    by   the   combustion   method. 

i  ets  of  analyses   thus   made  on   different  samples  of 

ive  the  following  results  : — 


■I  by  hypochloi  ite 

nation,   in  the 
•ssed  through  the  hypo- 


Grammes  of  Phosphorus 
per  Cubic  .Metre  of  Acetylene. 
ii--jt       n. ;i       o-13       o-ii. 


0-31 


Total  . 


0-81 


o-ju 


0-07 


0-47 


authors  therefoie  consider  that  the  method  of  com- 

with  oxygen  is  more  exact  and  convenient  than  the 

|aiethods  for  the  estimation  of  phosphorus  compounds 

ylene.      It  is  also  applicable  to  other  gases,  s'^eh 

-lie  (from  aluminium  carbide'),  or   to  combustible 

h    which   air   or,  prefeiablv,   hvdrogeu    may    be 

ited.-.I,  A.  D. 

Mind   with    Resinous  Substances;   Determi- 

°f  •     J.   C.  Thresh.     British    l'barin.    Con- 

ce,  Dublin.     Cheni.  and  Druggist,  1901,  59,  [1 123], 

examination   of    carbolised   gauze    on   which   the 
is  fixed  by  aid  of  resin,  the  author  found  that  the 


ordinary   methods   for   the   determination   of   phenol  give 

l!    ;>    eliable  results.      He  states    that  the  following 

method,  however,  will  give    very   concordant    and  accurate 
Its  in  such  cases.     About  20 grins,  of  the  gauz, 

d  in  a  700  B.C.  Hash    with   ; acidulated 

with  hydrochloric  aci  1.  and  a   few  fragmeni 
zinc.  The  mixture  is  slowly  distilled  until  ab  n  have 

passed  over;  the  distillate  contains  practically  the  wl 
of  the  phenol,  which  can  be  readily  determined  by  the 
bromine  process.  The  zinc  enables  the  boiling  to  be  carried 
on  steadily,  and  the  gas-bubbles,  with  a  little  manipulation, 
keep  the  gauze  from  matting  together.  The  author  has 
obtained  the  following  results  with  the  method  :  — 


Percentage 

Of  Phi  „,,/. 

Calculated. 

Found. 

8*0 

u-ii 

4'0 

,v,;i 

—A.  S. 
Indigo  containing  notable  Amounts  of  Indirubin;  Analysis 

Of  Samples  of .      W.    M,    Gardner  and    .1.    Denton. 

.1.  Soe.  Dyers  and  Colourisls,  1901,  17,  [7],  170—171. 
IxmitDBi.v  is  formed  in  notable  amount  whenever  an 
excess  of  alkali  is  u sou.  in  the  extraction  tanks  or  beating 
vats  employed  in  the  manufacture  of  indigo.  When 
present  in  larger  amount  than  1—2  per  cent.,  indirubin 
interferes  greatly  in  the  permanganate  method  of  assaying 
samples  of  indigo.  Indirubin  is  less  readily  attacked 
than  indigotin  by  permanganate,  and  the  solution  shows 
a  b.uish  red  tint  when  the  oxidation  of  indigotin  is 
complete,  finally  acquiring  a  yellow  colour  when  the 
indnubin  bus  also  been  oxidised.  "  It  is  possible  with  much 
practice  to  obtain  a  fairly  satisfactory  result  by  taking  the 
moment  of  fullest  development  of  the  red"  colour  to 
represent  the  complete  oxidation  of  indigotin  and  the 
moment  of  its  final  destruction  as  a  measure  of  the 
indirubin,  but  the  end  reactions  are  very  indefinite,  and  the 
method  is  net  suitable  for  general  use. 

Indirubin  is  more  easily  soluble  thin  indigotin  in 
alcohol,  and  it  is  also  sol-able  in  ether  and  glacial  acetic  acid. 
Methods  of  analysis  depending  on  a  separation  by  the  two 
latter  solvents  have  been  devised  respectively  bv  Hanson 
(this  Journal,  189a,  251)  and  Ivoppeschaar  (this  Journal, 
1899,  302),  but  in  both  these  methods  the  present  authors 
have  found  a  difficulty  in  completely  extracting  the  indirubin. 
They  have  found  the  most  satisfactory  solvent  to  be  acetone, 
and  have  devised  the  following  process  which  has  pri 
to  be  accurate,  rapid,  and  easily  carried  out : 

Process  for  Assaying  Indigo  rich  in  Indirubin. — 0-2  grm. 
of  the  finely  powdered  and  dried  sample  is  boiled  in  a  flask 
with  reflux  condenser  for  half  an  hour  with  100  e.c.  of 
acetone.  After  cooling,  the  solution  is  made  up  to  100  c.c. 
with  acetone  and  then  to  200  c  c.  with  a  10  per  cent,  salt 
solution  which  precipitates  the  small  amount  of  indigotin 
in  solution  and  also  the  impurities.  After  shaking,  the 
solution  is  allowed  to  stand  for  five  minutes,  filtered  through 
an  asbestos  filter,  and  the  indirubin  estimated  colori- 
metrically  by  comparison  with  a  standard  solution  of 
indirubin.  This  standard  solution  must  be  made  up  with 
acetone  and  salt  solution  in  similar  proportion  to  that 
employed  above,  as  the  colour  is  redder  in  pure  acetone. 

Estimat  on  of  Indigotin. — Wash  the  precipitate  on  the 
asbestos  filter  with  hot  water  uutil  free  from  sail.  Dry, 
and  transfer  the  asbestos  and  precipitate  to  a  cylindrical 
crucible  by  means  of  a  camel's  hair  brush.  Treat  with 
concentrated  sulphuric  acid,  purify  the  Bulphindigotic  acid 
and  titrate  with  permanganate  in  the  usual  nay.  '  The  end 
reaction  is  then  quite  sharp,  there  being  an  entire  absence 
of  indirubin.  The  quality  of  the  acetone  used  is  of 
importance. — R.  13.  1!. 

Maumene  Test  for  Oils.      C.  A.  Mitchell.     Analyst, 
1901,  26,  [304],  1C9— 177. 

In    the  ordinary   methods   of    applying    this    test    it    is 
practically    impossible    for    different    chemists    to    obtain 
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concordant  results,  and  this  is  especially  the  base  with 
Highly  unsaturated  oils,  like  linseed  oil,  in  which  the  rise 
of  temperature  is  so  great  as  to  lo.nl  to  charring.  Maumene' 
attempted  to  remedy  this  by  mixing  the  linseed  oil  with  a 
definite  proportion  of  olive  oil  of  known  thermal  value, 
whilst  Ellis  (.this  Journal,    ii  employed  a  mineral 

oil  for  the  same  purpose.  Both  of  these  methods,  howei  er, 
only  partially  prevented  the  effects  of  overheating,  and  it 
was  impossible  for  different  workers  to  be  sun-  of  obtaining 
a  diluent  of  the  same  thermal  value. 

In  the  method  proposed  by  the  author,  carbon  tetra- 
chloride is  used  for  the  dilution,  and  all  oils  diluted  alike. 
The  test  is  made  in  the  same  way  as  llehner  and  Mitchell's 
brominetherm.il  test  (Analyst,  20,  146): — 2  gnu-,  of  the 
oil  are  dissolved  in  It'  c.c.  of  carbon  tetrachloride  in  a 
vacuum-jacketed  tube,  the  temperature  of  the  solution 
taken  with  a  standard  thermometer  graduated  in  tenths  of 
a  degree,  -  cc.  of  sulphuric  aci  I  of  known  strength 
introduced,  the  mixture  stirred  with  the  thermometer,  and 
the  rise  of  temperature  noted.  Shortly  before  the  end 
of  the  reaction,  which  oeeupies  about  a  minute,  the 
sulphonated  product  rises  to  the  surface  of  the  carbon 
tetrachloride. 

Fatty  Acids.— Experiments  were  Grst  made  with  the  dry 
fatty  acids  of  the  oils  in  order  to  eliminate  the  heat  due 
to  hydrolysis,  and  in  each  case  a  parallel  determination  of 
the  bromine  thermal  value  was  made  with  the  same  tube 
and  thermometer.  The  iodine  values  were  calculated  from 
each  series  of  figures  and  showed  a  close  agreement  in  the 
majority  of  the  oils,  as  i?  seen  in  the  following  table  : — 


Fntty  Acid. 


II    M>,. 

t  ent. 


Oleic  acid  I.  (eld) 

..   II.  .. 

Almond 

Kartlinnt 



D 

Maize     I.     (old 
rancid). 

Maize  II 

..      111.  (1898) 
m4 

Rape 

l  opny,  1893 

Linseed  I.  It  vr.-. 

..Id). 
Linseed  II. 

cutta). 
I  mseed  III. 

.tire). 
Linseed  III. 

(oxidised). 
Linseed         IT. 

(boiltdi  ihrs.) 

Tune 

r 

1 

Whale  (old;  .... 

Butter  I 

..      II 

Mutton  fat 

Lard 


°C. 
11*8;  117 
11-3;  11-4 
13-6;  13*8 

12*8 

ire 

- 

18-4 

16-9 
172 

18-7 

i;-8 
24  - 

it  7 


23-9 


Calculated 
Iodine 
Value. 

Eise  x  7. 


162*4 

IG  s 

ii;.; 

:!'.■.-, 

WO 

8-1 

51  •  7 

ill:   9"1 

65 -8 

9-6 

87*2 

11-5 

80-5 

S2'C 

- 

-.7-:. 

81-2 
ii7.; 
129  - 

118-3 

1201 
112-0 

124*8 

i 

173-9 
193*2 


boo 


Bromine 

Thermal 
Rise. 


Calculated 

Iodine 

Value 

Rise  x  6. 


°C. 

110 

14"S;  14*2 

i.;-i 

14*2 
14*1 
181 

l-"l 

19-8 

2.1-0 
ls-l 
1 .;-.-, 
20*4 

2:.-' 


2s-3 

21*2 
14*5 
23*4 

l.V.i 

5*8 

6*0 

8-8 

10-9i  10*8 


81*0 

98  a 

ss  ■  s 

84*0 
108*6 
110*4 

118*8 
120*0 
108*6 
99*4 
122-4 
169*2 

176*4 


180*2 
169*8 

127-2 
87 'It 

140*  I 
91*8 
84*8 
.■:.;■(. 
51-6 
65*4 


The  Maumene  figures  of  the  maize  oil  acid  (I.)  and 
exposed  linseed  acids  (II.)  show  that  the  rise  of  tempera - 
lure  with  sulphuric  acid  is  increased  by  oxidation,  as  was 
also  found  by  Ballantyne  (this  Journal,  1891,  29).  Castor 
oil,  tung  oil,  butter  fat,  and  lard  fatty  acids  gave  Maumene 
fignres  much  higher  proportionately  than  the  bromine 
thermal  figures. 

Glyceride*. — The  oils  themselves  tested  by  this  method 
showed  a  certain  agreement  between  the  Maumene 
figures  ai.d  the  iodine  value,  though  as  a  rule  this  was  Dot 
so  close,  as  in  the  case  of  the  fatty  acids.  It  was  fairly 
satisfactory,  however,  in  the  ease  of  almond,  earthnut, 
olive,  maize,  sesame,  mustard  bu^k,  rape,  and  Japanese  rape 
oils.  The  figures  given  by  linseed  oil  were  invariably  too 
low,  though  tiie  results  obtained  with  98  per  cent,  sulphuric 
acid  approximated  more  closely  to  the  truth  than  those  with 


acid  of  94  per  cent.     In  the  case   of  tung  oil  a    I 
round  the  thermometer  immediately,   an  I   vigorous  stir 
was  required    t..    break    this   up    (<*/".  Jenkins,   thi~  Joui 
1  -   s,  B7  ii.     The  sample  of  tung  oil  examined  b* 
Williams  (this  Journal    1900,31)1)   showed   by  tli 
method  :  —  Maumene  figure,  2i!-23  C.  and  hromin 
value  23-7.  the   respective   calculated   iodine   vali 
112-0  and  142*3. 

Halogen  Standard  Fiyurcs. — In  order  to  obtain 
fortuity  in  the  results,  the  author  suggests  tti.it  all  i, 
should  be  calculated  on  the  ba<is  of  a  tube  and  tli, 
meter  with  a  bromine  thermal  faetor  ot  5,  and  thai 
exact  strength  of  sulphuric  acid  be  given.  The  infln. 
of  using  different  apparatus  is  shown  in  the  folio 
examples  :  — 


Oil. 


Almond  .. 
i  otton.. .. 
Oleic  acid, 


\  ucuiim  Tube  I.. 

Thermometer  I., 

Bromine  Thermal 

Factor  =  (I. 


To 
Thenii.miter  I 
Brotnii 


lti-.'  witli 
II  -li. 


°C. 
127 
15*8 

11-7 


Halogen       Rise  witl 

Sn  iidard  II  ,SI  > 

Fiiture.        9 ; 


15-21, 

is-:s; 
14-04 


13-8 
16*8 
12*3 


influence  of  Ihc  Duration  of  the  Reaction. — Tli 
temperature  with  sulphuric    acid  occupies  (ruin  45 
to  one  or  even  two   minutes   with   the   weaktr  sti 
acid.     A  rough  correction  can   be  obtained   by   n. 
fall    of   temperature   from   the   highest   point   af 
intervals  of  5  minutes,  and  dividing  the  total  los* 
perature  by  the  number  of  minutes   before   the 
ceases  to  fall.     It  becomes  apparently  constant  at  2 
above  the  temperature  of  the  room,   which  point 
establishment  of  an   equilibrium  between   an* 
which  occurs  and  the  loss  of    heat.     The   loss  thus 
mined  was  found  to  amount  to  approximately 
different  tubes,  strength  of  acids,  and  oils.     If  the 
not    last    more   than    a    minute,   this  correction 
neglected,  but   it  is  advisable  to   use  acid  of  m 
96  per  cent,   strength  to  reduce   the  time  error  as     i 
I  ossible. 

Influence   of  Different    Strengths  of  Acid;. — 
(this  Journal  1886,  304)  showed   that  the  concern 
the   sulphuric   acid   had   a   considerable  influence 
ordinary   Maumene  figure,  and  this  is  also  the 
the  author's  method,  as  is  shown  in  the  following  resi  :■ 


Oil. 

A  id. 

Acid. 

A.  i.l. 

J 

°C. 
11-8 
12*7 
150 
19'6 

°C. 
18*23 
1  1*4 
18*7 

27-5 

°c. 

14*6 
16*2 
20*0 

1 

It  will  be  observed  that  the  rise  with  93 -6  p. 
was  disproportionately  low  in  the  ease  of  the  lii 

Hold's    Solution;    Improvement  of  the  Stability 
M.  Kitt.     (  hem.-Zeit.  1901,  25,  [51],  540. 

The  instability  of  Hubl's  solution  depends  upon  a  i 
which   gradually    leads    to  a   condition   of   chemical 
briflm.     This  condition  can   be  accelerated  by  boil 
Iliibl  solution  on  the  water-bath  under  a  reflux  col 
Thus,   a  solution    prepared  in   accordance   with 
directions  contained  0*61405  grm.  of  iodine  in  SO  > 
after  being  boiled  for  five  hours,  the  amount  bad  ' 
0*22194  firm.,  at  which  it  remained  constant  trfi 
additional  196  hours.     The  author  then  prepan 
which,   after  boiling,  gave  a  reading  of  about  0  ..   ■> 
iodine  in   25  c.c.  in  the  following  manner:— St-  H 
iodine   and  25  grms.  of  mercuric  chloiide  «• 
solved   in  5C0  c.c.  of  98  per  cent,  alcohol,  and  the  " 
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.  boiled   for  an   hour   mi  llie   water-bath.     Before 
r$.e.  of  the  solution  gavea  reading  of  0'7G756grni. 
after  boding.  0-49321  grra. 
ompariiig  the  keeping  qualities  of  this  solution  with 
lU.linirv  freshly-prepared  Hub]  solution,  the  folluw 
C  obtained  :  — 


Iodine  Solution. 

Decrease 

Decn 

1  i  tine 

Time. 

in  [odinu 

Re  uliii;;. 

i;    idinic. 

P,  r  i 

Days. 

Per  <  'nt. 

3*12 

•.':;  hours  =.  1 

Nil 

::  SI 

71       ..      =3 

Nil 

»-:r. 

P8       ,.      =    4 

0-7S 

1270 

19.1      .,      =    s 

I'.-u 

* 

2  0      ..          IS 

._>  ■  ys 

mi    „    =25 

5-62 

940      ,.      =  £9 

8-12 

— C.A.M. 

md    Waxes)   Elimination  and  Delernunatioi 

:,,  in C.B.Davis.,  J.  Amer.  Cheni.  Soe. 

JS,  [7],  487-488. 

to  foaming  and  spitting  met  with  in  the  deter- 
of  water  in  oils,  fats,  or  waxes,   maybe   obviated 
Dg    way  : — Coiled-up   thiek   filter   paper   is 
i   a  wide  mouthed,  glass-stoppered,  weighing 
quantity  sufficient  to  half  fill  it,  and  the  bottle 
r  are   then   dried  at    1 10    C.   until   of   constant 
A  portion  of  the  oil  or  of  the  solid  wax  or  fat 
to  just  saturate  the  filter  paper  is  then   added,  the 
Dg  then  closed  and  re-weighed,  and   afterwards 
i"   until  no  farther  loss  in  weight  occurs.     Sam- 
oxidation  are   dried  in   an   atmosphere   of 
or  carbon  dioxide — T.  II.  1'. 

•  n,l  its   Adulterants    [Analytical   Constants, 
\n  anil  Determination  of  Adulterants].     P.C. 

under  XII.,  page  909. 

j;   Valuation  of .     F.  N.  G.  Gill. 

See  under  XVI.,  page  915. 

,-  Rapid  Determination  of .    Ililtner  and 

I  Phis  Journal,  1901,  754.)      Notes  on   the 
!•'..  E.  Ewell. 

See  under  XVI.,  page  915. 

litf  of  Wines;  Xew  Indicator  for  Determining 
E.  <;."  Kunvan.  J.  Amer.  Cheni.  Soc.  1901,  23, 
:-405. 

the   total  acidity  of  wines  the  author 

indicator     the     Aurin-Malachite    Green 

rhich  Lachaux  proposed  for  the  rapid  lneasure- 

!SS  of  alkali   in  beet-sugar  juices.     This 

is  prepared  by  dissolving  :i'l  grms.  of  aurin   or 

I  rosolic  acid  in  150  c.c.  of  90  per  cent,  alcohol, 

j  a,  after  neutralisation, being  mixed  with  0'5  grm. 

i  le  Green  dissolved  in  50  c.c.  of  alcohol.  ■  The  end 

i  sharper  for  the  change  from  acidity  to  alkalinity 

ution  than  for  the  reverse.     A  number  of  coru- 

ttions  of  the  acidity  of  claret,  Rhine  win  \ 

aiirin-malachite  green,  phenolphthalein, 

ndicators,    shows    that    the    first-named 

-alts  which  are  lower  thau  those  obtaiiu d 

i  htrs.     As  the  differences  are  greatest  in  the  case 

J-  ted  wine  where,  with  phenolphthalein  or  litmus 

i'  alkali  must  be  run  in  before  the  change 

Jean  be  detected,  the  author  considers  that   the 

r  Stained  with  Aurin-Malachite  Green  are  the  most 

T.  II.  P. 


Wheal       I   oui  ;    Densimeter   for  the    I  aluation   of  

Bread  Baking.     K.  L'leurent.     Comptes  Rend.  132. 

[23],  1121  —  1  I2:i. 

Tub  value  of  a  flour  fer  baking  depends  on  the  proportion 
of  glia  line  contained  in  its  gluten,     For  its  rapid  approzi 

valuation,    the     author-     has     devised     a     dl 

graduated  in  two  series  of  divisions  from  a  nun 
The  upper  Bet  serves  for  the  preparation  of  the  alcohol 
1 7 :  per  cent.)  to  be  used  as  a  solvent,  the  louci-  to  read  iho 
density  of  the  solution  of  gliadine.  The  solution  is  made 
by  agitating  a  quantity  ol  the  flour  containing  5  grms.  of 
dry  gluten  with  150  c.c.  ol  the  74  per  cent,  alcohol.  The 
gliadine  content  is  deduced  empirically  from  the  density, 
the  densities  of  a  number  of  such  solutions  being  compared 
with  the  amount  of  gliadine  gravimetrieally  determined  in 
each  case.  The  author  states  that  variations  in  the  gliadine 
from  different  Hour-,  in  the  amount  of  other  Bubstances 
dissolved,  and  in  the  humidity  of  the  flours,  do  not  affect 
the  results  to  an  extent  appreciable  for  the  purposes  of  the 

baker. -J.  T.  D. 

Tartar;   Commercial    Determination  if .      II.  Quanlin. 

Ann.  Chim.  anal.  appl.  G,  2  1  !— 2(s!     (hem.  Centr.  1901, 
2,  [7],  503. 

Tin:  French  casserole  test  ("precede  a  la  casserole") 
consists  in  extraction  with  boiling  water  and  subsequent 
separation  of  crystals  from  the  liquor  by  cooling.  This 
approximate  determination  is  of  good  service  in  the  factory 
ami  can  be  carried  out  by  a  workman.  The  obtainrneut 
of  sufficiently  large  crystals  to  allow  of  their  separation 
without  appreciable  loss  depends  entirely  upon  the  method 
of  carrying  out  the  test,  i.e.,  npon  gradual  cooling.  The 
author,  whilst  adhering  to  the  principle  of  the  casserole  test, 
proposes  to  avoid  the  drying  and  weighing  of  the  crystals 
by  titrating  the  solution  of  the  sample  and  the  mother 
liquor  from  the  crystals,  taking  due  regard  to  the 
temperature  at  which  the  crystals  separated. — A.  S. 

Alkaloids  ;  Action  of  theVegelable on  a  rtain  Indicators. 

A.  Astruc.     Comptes    Rend.    1901,  133,   [2],  98—100. 
(See  also  this  Journal,  1900,  781.) 

Alkaloids  derived  from  Pyridine.  —  Pyridine  is  less  basic 
than  piperidine,  thus  the  former  does  not  act  on  phenol- 
phthalein, whilst  the  latter  may  be  estimated  by  means 
of  that  indicator  in  aqueous  solution.  In  au  indifferent 
solvent  (benzene)  pyridine  docs  not  a-t  on  rosolic 
acid  ;  whilst,  in  presence  of  this  substance,  piperidine  is 
neutralised  by  1  mol.  of  hydrochloric  acid,  in  a  similar 
manner  the  alkaloids  derived  from  piperidine  (conicine, 
conhydrine,  sparteine.  &c.)  are  strong  bases  acting  on 
lleliantbirr  A,  phenolphthalein,  and  rosolic  acid,  whilst 
the  alkaloids  derived  from  pyridine  (nicotine,  pilocarpine) 
do  not  act,  under  the  same  conditions,  on  phenolphthalein  ; 
in  an  indifferent  solvent  the  former  influence  Helianthin  A 
and  rosolic  acid,  the  latter  Methyl  Orange  alone. 

Sparteine,  in  aqueous  solution,  is  made  neutral   to  rosoli 
acid  and  phenophthalein  by  1  raol.  of  hydrochloric  acid,  and 
neutral  to  Helianthin  A  by  2  mols.  of  the  same  acid.     lu 
an  indifferent  medium,  sparteine  is  a  monovalent  base  towards 
rcsolic  acid. 

Alkaloids  derived  from  7"io;»iV.— Tropine  itself  is  a  strong 
base  and  behaves  towards  indicators  in  a  similar  manner  to 
piperidine.  Atropine  and  hyoscyamine  are  ulso  similar. 
In  benzene  solution,  however,  tropine  is  basic  towards 
rosolic  acid,  whilst  atropine  and  hyoscyamine  are  neutral. 
Ecgonine  and  benzoylecgoninc,  which  possess  both  acid  and 
basic  functions,  are  neutral  to  indicators  in  aqueous 
solution  ;  dissolved  in  benzene,  they  are  neutral  to  rosolic 
acid,  monovalent  bases  towards  Helianthin  A,  and  mono- 
basic aeids  towards  phenolphthalein. 

Alkaloids  derived  from  Quiuoline. — In  aqueons  solution, 
quinine  is  neutral  to  phenolphthalein,  requires  1  mol.  of 
hydrochloric  acid  to  become  neutral  to  rosolic  acid  and 
2"  mols.  to  become  neutral  towards  Helianthin  A.  In 
benzene  solution,  quinine  acts  only  on  Methyl  Orange,  and 
then  as  a  divalent  base. 

B  2 
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Ukaloids  derived  from  Oxazine  and  Isoquinohne.—Via- 
in  water  or  dilute  alcohol,  c  idelne,  morphine  and   | 
thebaine   may  be   approximately   estimated   by  means   of  j 
.    ICld,   to  which  papaverine,    iiimvinc  and    narceine 
VI   these   alkaloids   behave   as    monovalent 
bases   towards   ll-lianthin  •   A.    The   hen/  ne  solutions  of 
ilkaloids  act  similarly  towards  Methj  I  I  (range  ;  l  mol. 
of  nareetneor  morphine  requires  0' 9—1-0  mol.  of  potash    [ 
t  .  become  neutral  towards  phenolphtha  em. 

i  Is  which  probably  contain  the  Pyridine  Nucleus  in 
„„  „  s  ,u  of  Condensation.— Aconitine,  veratnne, 

nine  and  brncine  arc  very  weak  bases  which  hardly 
act  upon  Helianthine  A. 

Jerieed  from  Purine.— Crystallised  caffeine  is 
,,.',„,  he  indicators.     When  dehydrated  and  dis- 

solved  in    benzene,    it    turns    Methyl    Orange    yellow,  but 
eann  il  be  estimated,  even  approximately,  bj  this  means. 

Nicotine  in  Tobacco  and  in  Aqueous  Extracts  of  Tobacco 

\,a-    Method  for    the    Determination   «J . 

J.  'loth.    Chem.-Zeit.  1901,  25,  [57],  610. 

In  titrating  nicotine  solutions,  Iodeosin  alone  was  found 
to  givea  sharp  reaction.  A  strong  solution  of  caustic  soda 
ild  be  used  to  liberate  the  alkaloid  from  the  salts  in 
which  it  is  present  in  tobacco  ;  the  subsequent  extraction 
with  ether  is  the  more  incomplete  the  more  water  is  present. 
The  following  method  was  adopted  :  The  tobacco,  dried  in 
the  air  or  over  quicklime,  was  ground  or  pounded,  G  grrn>. 
were  weighed  and  well  triturated  with  10  c  c.  of  20  per 
cent,  caustic  soda.  Burnt  gypsum  was  then  added  in  small 
quantities,  with  continuous  stirring,  until  the  whole  mass 
fell  to  powder  when  lightly  pressed.  The  powder  was 
brou"ht  into  a  thick-walled  cylinder,  25  cm.  high  and 
5  cm"  wide,  and  shaken  with  100  c.c.  of  a  mixture  of  ether 
and  petroleum  spirit  50  limes  at  intervals  during  at  least 
1  hour.  Then  25  c.c.  of  the  clear  solution  were  withdrawn 
bv  means  of  a  pipette,  brought  into  a  300—400  c.c.  flask, 
40-  50  c.c.  of  water  and  1  drop  of  Iodeosin  solution 
added  tli.,,  excess  of  V-  -N  ai'''''  which  "A;1S  tirated  b^ck 
with  caustic  soda.  A  control  experiment  ou  pure  nicotine 
gave  »6"8  per  cent. 

Ih,     presence    of    ammonia    in    small   quantities   in    the 
tob.,  floes  not  affect  the  accuracy  of  the  method. 

Keller  recommends  that  a  current  of  air  he  blown  through 
the  ether  solution  for  one  minute  in  order  to  drive  off 
ammonia  (D.  pharm.  Ges.  Ber.  1898,  8,  1*5).  The  author 
did  n,,t  find  that  the  ether  vapour  lost  its  alkaline  reaction 
after  blowing  air  for  oue  minute  or  more,  and  in  working 
on  pure  nicotine  lower  results  were  obtained,  which  were 
doubtless  due  to  loss  of  alkaloid  in  the  ether  vapour. 

—  A.  C.  ^  • 

Hydrastine  and   its   Determination,  Sec.     T.  Maben.      Brit. 

Pharm,  Confeience,  Dubliu.     Chem.  and  Druggist,  1901, 

59,  [1123],  214— 23G. 
Hydrastis  is  essentially  a  mixture  of  the  alkaloids 
occurring  in  the  rhizome  of  Hydrastis  Canadensis.  The 
name  hydrastine  is  now  usually  applied  to  the  white,  and 
berberine  to  the  yellow  alkaloid  obtained  from  the  plant. 
Both  alkaloids  are  bitter,  but  they  differ  considerably  in 
therapeutic  properties,  hydrastine  being  much  the  more 
powerful  of  the  two.  The  rhizome  contains,  on  the  average, 
about  2- 18  per  cent,  of  hydrastine  and  about  33 per  cent, 
of  berberine,  but  '.he  percentage  of  both  alkaloids  varus 
very  greatly.  The  following  method  has  proved  most  suti>- 
factory  for' the  assay  of  hydrastis  :— 10  grms.  of  the  finely 
ground  drug  are  exhausted  with  hot  alcohol,  and  the 
percolate  cooled  and  male  up  to  100  c.c.  with  alcohol. 

Determination  of  Berberine <  Yellow  Al/i.t'oid).— 2b  c.c.  of 
the  percolate  are  treated  «ith  1  \  c.c.  ot  hydrochloric  acid 
(32  per  cent.),  }  c.c.  of  concentrated  sulphuric  acid,  and 
125  c.c.  of  sulphuric  ether;  the  mixture  is  cooled,  well 
agitated,  and  allowed  to  stand  for  24  hours  in  a  refrige- 
rator. The  separated  berberine  hydrochloride  is  filtered 
through  a  tared  filter,  washed  free  from  acid  with  a  mixture 
ot  equal  volumes  of  alcohol  and  ether,  dried  at  105  C,  and 
weighed.  The  weight  multiplied  by  09017  gives  the  weight 
of  berberine. 


Determination    of  Hydrastine  (  White   dlhaloid).   h 
combined  filtrate  and  washings  from  the  berberine  ll 
chloride  are  rendered   almost    neutral,  evaporated   net 
dryness  on  the  -team  b  ith,  and  the  residue  treated  wi  >o 
water  in    small    quantities.     The    hot    aqueous   solut 
filtered  into  a   separating  funnel,  and  the  treatmeot  i 
tinned  until  the  washings  from  the  residue  cea! 
alkaloidal   reaction   with   the   ordinary  res 
extraction  of   the    alkaloid  from  the  resinous  m 
somewhat   expedited    by   the   addition    of   a  few  dr 
alcohol  at  each  extraction  with  water,  evaporating  ■  it 
alcohol  each  time  before  pouring  off  the  aqueous  » 
The  aqueous  extract   is   made  alkaline  with  uinmonii'it 
and  the   hydrastine   removed  by  continued  exl 
ether.     The   ethereal  extract  is   evaporated,  the  hy,i  m 
dissolved  out  from  the  residue  by  treatment  with  nil 
quantities  of   5  per  cent,  sulphuric  acid,  the  91 
alkaline  with  ammonia,  and  the  alkaloid  again  el 
with  ether.     The  ethereal  extract   is  evaporated  to  d  t- 
the  residue  dissolved  in  excess  of  X/a)  acid,  and  tl„-  • 
titrated  back  with  X  w,  alkali,  using  cochineal  as  ini  tt 
The   result    multiplied    by    0- 00383   gives    the  we  . 
hydrastine. 

In   assaying  the  "  concentration  "   or  extract,  tin  j 
prcce»s   may  be  used,  or  the  following  shorter  me1  ' 
h  gnu.  of  the  "  concentration  "   or  extract  is  treu   j 
beaker  with  sufficient   GO  per  cent,  alcohol  to 
greater  portion  of  it.     The  alcoholic   solution  is  dis  u 
upon  about   2  ozs.   of  well-washed  sawdust  or  ott  , 
material  contained  in   a  dish,  the  beaker  be,, 
with  successive  small  portions  of  GO  per  cent 
the  washings  also  transferred  to  the  sawdust.    Thi  • 
allowed  to  stand   in   a   warm  place  until  tl\, 
practically  all  evaporated,  the  residual  powder  is  tr  ■ 
an  8-oz.  flask  with  150  c.c.  of  sulphuric  ether  and  s  I 
water  to   moisten  the  mass,  the  whole  made 
ammonia,   and    the   flask    corked   tightly,  and   ih  o 
intervals   during   five   hours.     After  settling.  75  c.< 
clear  ethereal  solution    are  withdrawn,  the  hydra,  ■ 
traded  by  successive  quantities  of  2  per  cent,  hydt  r) 
acid,  the  acid   solution  made  alkaline  with  aninir 
the  hydrastine  again  extracted   with  ether.     The 
solution  is  evaporated  to  dryness,  the  hydrasl 
in   N  i„   acid,   and   the    solution   titrated   hack   wi   I 
alkali. 

The  author  then  criticises  the  B.P.f.  formula!)   0 
for  the  preparation  of  the  extract   by  aid  of  60     I 
alcohol.      He    states   that   not   only  "will   the  dry  it 
contain  less  than    10  per  cent,  of   "  white  alkaio 
owing    to    the    weak    alcoholic    menstruum,    it    1 
hvgroscopic,  and,  unless   care  be   taken  to  g 
atmospheric  influences,  it  will,  in  lime,  form  a  - 
solid,  gum-iesinous  mass.    He  recommends  that  in 
issue  of  the  Formulary  the  name  of  the  extra* 
to   " extractum    /11/drantis   siccum";  that  a  stroti:    " 
holic    menstruum   be   employed;  and  that  tb 
standardised  to  contain   10  per  cent,  of  hydrastiu  * 
alkaloid).     The   following   were    the    results  obt;  I 
examining  six  samples  of  commercial  bydrasti 
four   were  American,  or  e  was  B.P.C.,  and  one 
unknown  source  : — 


— 

Hydrastine. 

B  rl 

I. 

r,. 

11. 

8'7 

III. 

tracj 

i\. 

Wi 

V. 

vi.  (U.p.c.) 

,, 

H 

One  sample  was  said   to  contain  20  per  en 
tine;  another  "  the  combined  alkaloids  from 
the  same  proportion   as   they  exist    in    the  drl 
times  the  concentration  ";  and  no  claim 
of  the  others.     In  appearance  three  of  tl 
a  bright  yellow  colour,  in  fine   powder,  and  perl, 
hygroscopic.     Two,  including  the   B.P.C. 
coarser  powder,  hygroscopic,  and  darker 
in  colour,  and  non-hygroscopic. — A.  S. 
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V.-SCIENTIFIC  &  TECHNICAL  NOTES. 

[rscnical  Poisoning.     Eng.  ami  Mining  .1.  1901, 

72,  [4],  in--'. 

,,-,  regard  to  the  comparative  immunity  from  illness 

who  work  in  mines  containing  arsenical  ores  and  in 

ion  works  where  such  ores  are  treated,  it   is   certain 

is  not  a  cumulative  poison  like  load,  but  quickly 

ars  from  the  vital  organs  of  the  body,  and  it   is  also 

V    that    men    working    continually    with    arsenical 

als  undergo   a   kind  of  inoculation.     Brouardcl    lias 

trsenic  could  he  administered  as  a  slow  poison 

alb  might  occur  si\  weeks  after  it  had  ceased   to  he 

While  the  person  subject  to  arsenical  poisoning  is 

manic  is    readily  detected  in  the  urine  or  linen  aud 

.'y  in  the   hair.      At  Havre.    Franco,   the    hair    of    a 

bo  was   poisoned  was   analysed:   100  grins.  yield"d 

in.  of  arsenic.     Poucbet  has  shown  that  long  after  all 

arsenic   had    disappeared    in    the    viscera,  it    could 

be   detected    in   the    spongy    tissue    of    the     bones. 

illy   the   arsenic   given    in   small   doses  appears    to 

d  in  the  bones. — A.  S. 

or   Green)    Wohler's    Sulphur;    iVew    Ca.se   of  the 

of .     X.    A.  Urlow.,  J.  russ.   physchem. 

33,  :i97— :!99.     Chem.  Centr.  190],  2,  [8],  522. 

bismuth  sulphide,  HiL.S:!,  be   agitated  with   a  solution 

iBBT  nionochloride    in    benzene,   and   the    solution, 

canting    from    some     greenish-black    lumps,     be 

lo  70   C,  a  green  powder  is  formed,  which  does  not 

ne,  but  which  becomes  yellow   to   white  on 

lor  moistening  with  alcohol.     It   consists  of  almost 

I  dphur  (about  5  per  cent,  of  ash).     Zinc  sulphide 

lmiuni   sulphide    act   in    a    similar   manner.     The 

prepared    by   means   of    cadmium    sulphide   also 

■  ed  blue  grains,  and   this  led  the   author  to  identify 

ii   variety   of  sulphur  with    Wohler's  modification. 

■  ggested  that  the  blue  sulphur  stands  in  the  same 

linary  sulphur  as  ozone   does  to  oxygen.     It 

■  bio  that  the  ash  found  in  all  the  products  (BiC'l-j  in 

Sj)  acts  the  part  of  a  condensing  agent. 

— A.  S. 

Modification  of  Sulphur ;  Reaction  if  the  Formation 

e  .      N.    A.    Orlow.       J.    russ.    phys.  chem. 

33,  400—403.     Chem.  Ceutr.   1901,   2,    [8],   522. 
iceding  abstract.) 

•    rmation   of  the   green  sulphur  will    take    place  in 
oarbon  bisulphide  or  toluene  instead  of  benzene. 
tion  proceeds  according  to  the  equation  : — 

CdS  +  SaCls  =  CdCl3  +  S3. 

mpoond  CuCl.,S.,  must  be  excluded,  since  analyses 
•ely  analogous  bismuth  product,  showed   that 
|   ipitate  formed  in  that  ease  is  of  extremely  variable 
if  tion  (0-90  per  cent.  BiCI3).— A.  S. 

phate  under  the   Influence  of  Water  and  Tern 

un  ,■  Dissociation  of .     C.  Hen'gen.     J.prakt. 

1.  63,  [10  &11],  554—562. 

iminuiv    communication    on    the   dissociation    of 

I1  -iilphate  in  water  in  different  concentrations  aud  at 

t  temperatures,  the  author  finding  that  the  propor- 

metal  to  acid  determined  as  Cu2S  and  BaSO,,  differs 

live  amounts  present  in  the  solid  salt  according 

farying  conditions,  details  of  which  are  given  in  a 

tables.— T.  A.  L. 


Oxide ;    Natural  ■ .       TS.     Neumann      and 

Vittich.     Chem.-Zeit.  1901,25,  [53],  561— 562. 
usually  been   accepted   that   cadmium   is   always 
m  zinc  minerals,  even  in  zinc  carbonate,  in  the  form 
lide.    The  authors  have  now,   however,  found  that 
a-black  deposit,  partly  amorphous,  partly  crystal- 
fragments  of  calamine  from  Monte  Pone  in 
Hasted  of    '  chemically  pure  cadmium   oxide." 
■  i  the  covering  of  crystals  and  the  ground  mass  was 


\tieniely    thin    citron    yellow    layer    which    contained 

Ii  cadmium ;  the  ground  mass  itself  contained  no  traci 

of  cadmium.     Similar  crystals  can  be  produ    id   irtifieially 

by    the    distillation    of   cadmium.     The    natural    crystals 

aged  to  the  regular  system,  and   bad    a    hardness  of 

about  ;!,  and  a  sp.  gr.  of  6'15.     No  measurements  could 

be  made  as  the  largest  crystal  measured  only  '  mm   al 

side.    W.G.M. 

Stannous    Chloride   and   Oxygen;    Reaction    between  . 

S.  \V.     Young.     J.    Aiurr.    I  h,  in.    Soc    1901,   23,    [7], 
450—450. 

In  order  to  get  a  clue  to  the  course  taken  by  tin-  reaction 
between  stannous  ehloride  ami  oxygen,  the  author  has 
prepared  solutions  of  the  chloride  in  hydrochloric  acid, 
these  being  then  oxidised  a-,  quickly  as  possible,  transferred 
to  a  thermostat  and  measurements  of  the  electrical  con- 
ductivity  made  from  time  to  time.  The  oxidation  was 
effected  by  means  of  fr<-e  oxygen  I  aided  by  small 
quantities  of  hydrogen  sulphide),  potassium  permanganate. 
ferric  chloride,  hydrogen  peroxide  or  sodium  hypochlorite. 
In  all  cases,  the  freshly  oxidised  stannous  chloride 
solutions  show  electrical  conductivities  which  increase  with 
time,  the  increase  being  in  general  greater  for  solution.. 
more  concentrated  in  hydrochloric  acid  than  for  those 
containing  less  acid.  These  results  show  that  the  first 
stage  in  the  oxidation  of  stannous  ehloride  is  the  formation 
of  stannic  chloride,  and  that  hydrochloric  acid  is  necessary 
for  this  change,  which  takes  place  according  to  the  equa- 
tion :  SnCk,  -t  O  +  2HC1  =  Sn(  1 1  +  11,1 ).  The  stannic  chloride 
thus  formed  is  then  acted  upon  by  water,  the  resulting 
products  being  stannic  hydroxide  and  hydrochloric  acid. 
SnCl4  +  4H,0«=Sn(OH)4  +  4HCli  it  is  this  second  reaction 
to  which  the  increasing  conductivity  of  the  oxidised 
solutions  is  due.  The  oxidation  of  stannous  chloride 
hence  follows  the  Ostwald  rule,  which  states  that  where 
an  intermediate  product  can  be  formed  during  a  reaction, 
such  product  is  formed. — T  II.  1'. 

Chlorine  and  Ammonia;   Reaction   between .     W.   A. 

Noycs  and  A.  C.  Lyon.    J.  Amer.  Chem.  Soc.  1901,  23, 
[7],  460-463. 

Bv  the  action  of  an  excess  of  concentrated  ammonia 
solution  on  chlorine,  the  volume  of  the  nitrogen  evolved 
approaches  but  never  reaches  one-third  that  of  the  chlorine 
used,  whilst  if  a  0-5  per  cent  ammonia  solution  be  taken 
in  such  quantity  as  to  leave  the  liquid  faintly  acid,  the 
volume  of  the  nitrogen  is  very  nearly  one-sixth  of  that  of 
the  chlorine.  If  a  2  per  cent,  ammonium  chloride  solution 
be  used  in  place  of  ammonia,  the  chlorine  is  almost  com- 
pletely absorbed,  while  the  volume  of  the  nitrogen  may  be 
as  low  as  only  1 — 2  per  cent,  of  that  of  the  chlorine.  The 
normal  reaction  between  chlorine  and  ammonia  is  expressed 
by  the  equation:  12  XH:1  +  6Cl2=Na  +  \"<  ,.  +■  :i.\'ll  I  ,. 
this,  however,  only  takes  place  when  nearly  the  pre 
proportions  of  the  two  compounds  are  taken.  In  presence 
of  excess  of  ammonia,  the  nitrogen  chloride  rents  thus: 
XCI3  +  4XH,  =  X,  +  3NH4C1,  'and  NCI,  +  2NH4OH  + 
H„0  =  3XH4C10.— T.  H.  P. 

Cupric    Hydroxide ;     Action    of  ■        ,    on    Solutions    of 
Metallic  Sails.     A.  Mailhe.   't'omptes  Beud.  133,  [4], 

226 — 228. 
TcTUACn'Ric  hydroxide,  Cu403  (OH),,  with  solutions  of 
I  metallic  chlorides  or  bromides,  gives  a  series  of  mixed 
basic  salts,  of  the  general  formula  M1!.,jCiiii//1IJI. 
where  x  is  usually  2  or  3.  The  action  is  slow  in  the  cold 
but  much  more  rapid  in  hot  solutions.  The  hydroxide 
Cu(OH).,,  and  in  some  cases  the  oxide  CuO,  furn>sh  the 
same  compounds, — J.  T.  I>. 

Light;   Chemical  Action  of .     //.     G.  Ciamician   and 

P.Silber.     li?r.    1901,  34,  [10],  2040— 2036.     (See   this 
Journal,  1901,  844.) 

Continuing  their  researches  on  the  chemical  action  of 
light,  the  authors  find  that  o-nitrobenzaldehvde  when 
exposed  to  light  in  a  thin  layer  or  dissolved  in  benzene, 
ether,   acetone,   or  isopropyl   alcohol   is  converted  almost 
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completely  into  o-nitrosober.zoic  acid.  Thus  a  solution  of 
aldehyde  in  benzene  contained  in  a  sealed  tube 
and  exposed  for  half  an  hour  to  light,  deposits  a  while 
crystalline  precipitate  of  o-nitrosobenxoic  aoid.  This 
dready  obtained  by  E.  Fischer,  by  the  oxidation 
ofphenyloxindole  (Ber.  29,2064)  blackens  at  180  0.,  and 

I  .  A  solution  of  o-nitroben  ddel 
(,1  grm.)  in  absolute  ethyl  alcohol  (JO  c.c.)  is  converted 
after  a  few  hours  exposure  to  light  iuto  o-nitrosobenzoic 
ethyl  ester  (0-7  grm.)  This  substance  forms  colorless 
-  als  which  fuse  at  131  C.  to  an  emerald  green  melt. 
The  methyl  ester  obtained  similarly  from  methyl  alcohol 
stalises  in  rhombic  plates  (occasionally  8  cm.  long) 
au'd  melts  at  1"  C.  No  similar  reaction-  to  the  above 
were  observe.:  in  the  ease  of  tbe  m-  and  />  isomerides. 

— T.  A.  L. 

Sarcharifie<ttion,  by  Seminase  under  the  Influence  of 
Sodium  Fluoride,  of  the  Carbohydrates  of  the  Horny 
Albumin  of  Leguminous  Seeds.  H.  Herissey.  t'omptts 
Rend.  133,  [1].  43  52. 
The  author  has  previously  shown  thai  seminase  is  present 
not  only  daring  the  germination  of  these  seeds,  but  in  the 
seeds  when  at  rest,  by  keeping  the  moist  seeds  at  25°  C, 
in  presence  of  chloroform,  when  formation  of  mannose 
and  galactos  ■  occurs  through  the  action  of  the  ferment, 
lie  now  en  ploys  sodium  fluoride  as  an  antiseptic  instead  of 
chloroform,  and  finds  that  the  action  is  carried  farther  and 
is  much  more  rapid  (eight  or  nine  days  in  place  of  two  or 
three  iromhs),  so  that  it  can  even  be  utilised  as  a  practical 
mode  if  preparation  of  mannose.  The  fluorides  of 
potassium  and  of  ammonium,  as  well  as  the  double  fluoride 
of  potassium  and  sodium,  were  tried  in  place  of  sodium 
fluoride,  but  none  gave  satisfactory  result?. — J.  T.  D. 

Propyl  Glycol;   Oxidation  of .   by  Mucoderma  Aceti. 

A.  Kling.     Comptes  Rend.  133,  [4],  231—233. 

A  5  per  cent,  solution  of  propyl  glycol  was  sown  with  pure 
cultures  of  mycoderma  aceti,  and  fermented  at  30°  C.  for 
some  days.  Examination  of  the  hydrazone,  osazone,  and 
oxime  of  the  product  showed  them  to  be  identical  with  the 
corresponding  derivatives  of  acetol.  This  ferment,  then, 
like  the  sorbose  bacterium,  converts  propvl  glycol  into 
acetol:— CH3.CHOH.CH3OH  +  0  =  CH,CO.CHsOH  + 
II  <  1.  Mycoderma  seems  to  he  rather  more  active  than  the 
sorbose  bacterium.  The  acidity  diminishes  slightly  as  the 
fermentation  proceeds,  and  an  acidity  of  2  per  cent,  of 
acetic  ac:d  greatly  retards  it.- -J.  T.  D. 

Acetone;  Action  of  Ifypophosphorous  Acid  on .     C. 

Mario.  Comptes  Rend.  133,  [•»],  219—221. 
\Yin.\  hypophosphorons  acid  (250  firms.)  is  treated  with 
acetone  (loo  grms.),  simple  solution  occurs  in  the  first 
place.  But  on  boiling  for  GO — 70  hours,  the  boiling-point 
rises,  and  on  cooling,  crystals  separate,  which,  after  purifi- 
cation, melt  at  180'  — 181  C,  and  have  the  composition 
expressed  by  2H3PO  21  Mil.  The  substance  is  a 
monobasic  acid,  which  decomposes  carbonates,  forming 
crystallisable  salts.  The  mother  liquor,  after  distilling  off 
the  acetone,  and  treating  with  lead  carbonate,  yields  a 
lie  and  an  insoluble  portion.  The  former,  after 
separating  the  lead,  yields  a  crystallisable  substance,  ex - 
tremely  soluble  in  water  or  alcohol,  melting  at  4i> — 1 1  t '., 
and  functioning  as  a  monobasic  acid  ;  its  formula,  from  the 
analyses  r,f  the  substance  itself  and  its  lead  -:ilt,  appears  to 

be  UaPOj  +  CjHsO.  The  insoluble  lead  compound  is 
the  salt  of  abibasicacid  of  formula  IId'<>;  +  C3H60;  on 
decomposing  the  lead  salt  by  hydrogen  sulphide,  the 
acid  is  obtained  in  crystals  melting  at  169  — 170'  C. 

—J.  T.  I). 

Henthcl;  Action  of  Benzaldehydt    on   tki    Sodium    • 

> ,,/ ;  and  new   Methods  oj    prepai  "i  Benzyli 

denementhone.  C.   Mirtinc     Comptes   Rend.  133,    [H, 

41  —  13. 

When  the  soVium-eoropound  of  menthol   is   treated  with 

henzaldchyde,  reaction  according  to  Claisen's  equation 
occurs  in  part,  but   in  pari  the   menthol  compound   react£ 


in    the   same  manner  as  the  corresp  inding   bora. 
pound,    and    yields     bonzylidene  -  menthone.      I'lic    I 
benzylidene-menthone    is     obtained     l.\      the 
benzaldehvdn  on  the  sodium  compound  of  menthone 

-.1 
Spanish    for   Common   Broom;   Dangerous  Subttitut    , 
.  '  E.  l'errat.     .1.  l'liarm.  Chilli.  14,  [1    . 

It    is    staled    that,  on    the    Continent,   the    flower! 
Spanish  broom,  Spartium  junccum,  are    frcqti 
tuted    for    those    of     the    common     broom,     S 
scoparius,    in    commercial    specimens    ol 
this    sub-litntion    is    dangerous    has    recently 
by   several  serious  eases   of    poisoning  which 
taking  of  a    herb   tea.  compounded    with  drii 
which  broom  flowers  were   an   ingredient,  and  whi 
those    of    Spartium    and    not    the    official    S 
Although    1    litre    -f    the    herb    tea     prepared    fn 
ingredients   would  only  represent   •*    to   G  gn 
flowers,  yet  a  dose  was  sutheier'    t_.  produce  ill 
symptoms    such    as    purging    and    vomiting.     It    I, 
stated  that  the  Spanish  broom  is   I",  or   7  ttm. 
in   its   medicinal   action   as    the   common   broom, 
definite  chemical  investigation  of  the  active  > 
been  made.     The  following  characters  distinguish  1   1 
flowers:  — Sarothfimnus     scop.irius  :     Calyx    sma   t 
shaped    with    two  unequal   lobes,  the  upper  1 
low.r   with    three   small    teeth.     Style,  always  roll.     , 
circle.      Spartium  junceum;    Calyx   decplj    c 
side  to  the  base.     Stvle,  merely  curved,  not  rolled. 

—J, 

SOCIKTi:    I.NDVSTKIELLK    DE    JIllll 

The   programme   of  subjects,  for  which   pri 
awarded  by  the  Socicte  ludustrielle  de  Mulho 
has    been    issued,    and    copies    can    be    ol 
application  to  the  secretary  of  that   society.     Id  ; 
chemistry,  medals    will  be  awarded  for  the  best  mi 
works   on  the    theory   and   manufacture   of  aliza. 
the    synthesis    of    the   colouring    matters    of    coi  it. 
theoretical  and  practical  6tudy  of  the  carmine  of  co  > 
criticising  the  methods  indicated  in  hooks  and  con   r 
methods,   as  well    as   giving   a    process   rivalling 
present  in  use,  as  to  brilliancy  of  shade,  price,  \ 
the  theory  of  the  process;  study  of  the  colouring  11  1 
cotton  ;   its   isolation   and  identity   or  otbern 
substance  which  acts  as   a   mordant  in  the   I 
bleached  or  insufficiently  bleached  cotton  ;  thi 
of   aniline   blacks ;    work    on   the   physical  and 
modifications   which  occur  when  cotton  fibr. 
into  oxycellulose,  and  explaining  the  deterioration  1  .'' 
when  an  alkaline  bath  in  boiling  water  acts  on  the    d 
fibre;  the  influence  of  chlorine  and  its  oxygen 
upou  wool  ;  the  constitution  of  colouring  matter- 
on  linen  fibrics,  and  hitherto  incompletely  studii 
of   one   of    the    natural    colouring   map     • 
industries;  theory  of  the  natural   formation  ol 
stance  of  organic  origin  and  its  synthetic  reprod 

In  connection   with  dyeing,  medals  will  bo  fl 
memoirs  and   studies   on   the  following  subj> 
mordant  capable  of  practical  application  ;  metal 
which   yield  their   base    to   the    immi  rsed  ii! 
conditions   under  which  they  are  most  effective  ; 
mordants,    and    the    part    they    play    in   dyeing 
on   their   state  ol    oxidation   and  hydration  j  al 
Black    which   will   not   deteriorate,  or  CO 
to  deteriorate,  with  especial  reference  to  album 
black,  which  shall  be  equal,  as  regards  the  action    I 
and  soap,  to  Aniline  Black  ;  a  blue  which  shall  b 
which  will   dye  wools   and   resist  the  actiol 
light  ;  a  bin  ■  analogous  to   ultramarine  in  she 
capable  of  being  .  hemicallv  fixed  on  c  itton  \  a  pui 
capable    of    bin/     fixed    like    alizarin,    and    ' 
pi  'p.i  ties;  a   lake   red  equal,  in   colour  and 
light,  at  least  to  that  of  vatted  Indigo  blue  ;  a  purp  :' 
with  cotton  a  shade   equal    to  that   of  Mag  at 
a   dyestuff   capable    of    replacing  logwood   is 
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i  jiions  ;  an  assistant  applicable  to  wool,  and  prepared 
kits  oilier  (linn  tin  sails,  tliinsulphates,  sulphites,  and 
ites  ;  a    uew  method  of    fixing  aniline  eolours,  equal 
the  tartar  emetic   process,  and   as  resistant   to 
it   as  these    are    alter  the    sulphate  of   copper  bath; 
.  of   making   dyestuffs   resist    the  action  of    boiling 
solutions  and  the  prolonged  action  of  water;  method 
educing  the  sheen  of  gold  and  silver  metallic  powders, 
,■  .  i   resisting  the  operations  of  cleaning,   and    the 
of   colours    printed    at    the   same   time;     a    manual 
hing  a  series  of  tables  showing  the  specific  gravity, 
Jubilit)  at  various  temperatures  of  as  many  inorganic 
compounds   as  possible,  especially  as  regards 
-ill  in  bleaching,  dyeing,  and   printing;    syn- 
teap  substance  having   the  essential  properties 
gal  gum  ;  a  substitute  for  egg  albumin  in  linen  dyeing 
Busing    the   fixed    colours   to   withstand    the 
operations,  and   as  resistant    to   friction   as   those 
rith  albumin  ;  a  method  for  rendering  blood  albunliu 
ilbumin  for  industrial  applications;  a  manual 
irlth   the  analysis  of  compounds   used   in   printing 
iveing;    an     indelible    ink     for     cotton     and    similar 
iii.n!  for  cheaply  removing  grease  spots  from 
use  of  resins  in  bleaching  cotton  fibre,  indicating 
resin  takes  in  the  lye-washing  of  fibres,  as  well 
quantities   of  resin  most   suitable;  on  the   part  that 
I  varieties  of  cotton  play  in  bleaching  and  dyeing  of 
indicating  the  relative  solidity  of  various  cottons,  and 
tion   on    them;   the   bleaching    of  wool;    the 
tig   nl   silk  ;   the   preparations   and  applications  of 
roxide  in  bleaching  textile  fibres;  in  the  bleach- 
ii  hi.  wool,  silk,  hemp,  and  other  fibres. 
ill   are  also  offered   for    various  methods    of    fabric 

•  ;  an  alloy  or  other  substance  having  the    elasticity 
.1  -ability  of  steel,  and  the    property  of  not   causing 

i.  action  in  the  presence  of  acid dyestuff s  and  colours 

ing metallic  salts;  anew  cylinder  machine  capable 

uht   colours  at  once;  and  an    application  of 

■  ty   to  bleaching,   dyeing,   or  textile  printing ;    the 
f  some  new  method  of  electrolytic  bleaching, 

Of  textile  printing  ;  the   discoveiy  or  introduction 

■  fid  process  for  the  manufacture  of  printed  calicoes. 
in-  also  offered  for  memoirs   and   improvements  in 

•  ni    with     steain     generation,     power    production, 
I!  machines,  weaving  appliances,   electric  lighting, 

costs  of  electricity,  gas,  acetylene,  and  water- 
lightiog  factories.  Money  prizes  are  awarded  in  some 
•abjecls  ;  all  competitions  are  open  to  everyone,  irres- 
i'f  nationality.  Memoirs,  designs,  and  models  must 
:  t«  the  President  of  the  Societe  Industiielle  de 
isebefore  Feb.  15,  1902.— C.  T.  T. 

Phosphates  in-  Western  Australia. 

Bd.  of  Trade  J.,  Aug.  22,  1901. 

nmenl  Gazette  of  Western  Australia  of  the  12th 
Wishes   an   official    notification    that   the   following 
arc  offered  for  the  discovery  of  mineral  phosphates 
he  State  of  Western  Australia,  viz.,  .iOO/.  if  discm 

lands,  2Ml.  if  discovered  upon  private  lands, 
editions  under  which  the  rewards  will  be  paid  may 
it  the  Commercial  Intelligence  ISranch  of  the  lioai 
i0,  Parliament  Street,  S.W. 


$fto  £ooHs» 


ixkral    Industry:   Its  Statistics,  Tegh.noi.oov, 
Irike    In     tiii:    United     States     \m>     other 
in  the  End  of   1900.     Founded  and  edited 
"P.  Rothwell,  late  Editor  of  the  Engineer- 
Mining  Journal ;  Ex-President   American  Insti- 


'  Mining  Engineers,  &e. ;  and  completed  by  Josecii 

Ph.D.,  Columbia  University,  New  York  ( 'ity. 

me  IX.      Supplementary  Volumes"  I.  to  VIII.      The 

Publishing  Company,  New  York  and  Loudon. 

Price  1/.  10s. 

0  volume  containing  table  of  contents,  introdtic- 
■I  pages  of  subject-matter,  and  a  copious  alpha!. 


The  subjects  in  this  work  are  n    ated  exhau 
iphical  and  geological  occurrence,  commercial  valui 
modes  of  treatment,  chemical   composition,  ond    statistics 
being  given.     In  the  Introduction  are  given :-  I.  The  Total 

Valiie  of  the  Mineral  and  Metal  Productii E  the  United 

States.  Statistical  Tables  of  the  Production  of  l  ■ 
Minerals,  Production  of  Metals,  &c.  Summary  - 
Mineral    Industry  of   the   United   States  in    1900,4 

Aluminium   and   Alum.      III.     Annn a    and    Ammonium 

Sulphate,      IV.    Antimony.      V.   Arsenic.      VI.  Asl 
\  II.    Aspnaltum.      VIII.    Barytes.      IX.    Bismuth.      X 
Borax.      M.  Bromine.     XII.  Calcium  Carbide  and  Acety- 
XIII.  Cement.     XIV.  Chromium  and  Chrome  Ore 
XV.    Clay.       XVI.    Coal    and    Coke.       XVII.     Copper 
W  III.  Copperas.     XIX.  felspar.     XX,  Fluorspar.     XX] 
Fullers'  Earth.    XXII.  Garnet.    XXIII.  Gems  and  Precious 
Mimes.     XXIV    Glass.      XXV.  Gold  and  Silver.      XXVJ 
Graphite.      XXVU.  Gypsum.      XXVIII.  [ron  and   steel. 
XXIX.  Lead.      XXX.  Magnesium  and   Magnesite       XXXI 
Manganese.       XXXII.     Miea.        XXXIII.     Molybdenum! 
XXXIV.    Nickel  and  Cobalt.      XXXV.    Ochre  and    Iron 
Oxide  Pigments.      XXXVI.  Petroleum.      XXXVII.   Phos- 
phate Rock.     XXXVIII.  Platinum  and  Iridium.     XXXIX 
Potash    and    Potassium.       XL.     Mercury.        XLT.     Rare 
Elements.      XI.II.    Salt.      XI, III.    silica.      XLIV.  slat, 
XI, V.  Soda  and  Sodium.     XLVI.  Stone.    XL VII.  Sulphur 
and  Pyrites.      XI, VIII.  Talc  and  Snap-tone.       XLIX.   Tin 
L.    Tungsten.       LI.    Zinc   and   Cadmium.       I, II.     Pyrin,- 
Smelting.       LIU.     Progress    of   Metallography    in    1900. 
LIV.     Manufacture    of    Titanium    and    it's    Alloys.        l.V. 
Review  of  the  Literature  on  i  ire  Dressing  in  1900.     L\  I. 
Concentration  of  the  Broken  Hill  (N.S.W.)  Sulphide  Ores 
LV1I.  Recent  Contributions  to  the  Science  of  ( Ire  Deposits. 
LVIII.  Notes   on  Electro- Chemistry,    1900;  On   the  Con- 
centration of  Finely  Crushed  Ores,  &c.     LIX.  The  Minim' 
Stock    Exchanges   in    1900.       LX.    General   Summary    of 
Import  Duties  and  Mineral  Statistics  of  Foreign  Counfi 
&c. 

Subject  List  of  Works  on  Chemistry  and  Chemical 
Technology  in  the  Library  of  the  Patent  Office. 
[Patent  Office  Library-  Series  :  Xo.  6.  Bibliographical 
Series:  No.  3.]  Darling  and  Son,  Ltd.,  34 — 10,  Bacon 
Street,  London,  E.  Printed  for  His  Majesty's  Stationery 
I  Iffiee.  Published  at  the  Patent  Office,  25,  Southampton 
Buildings,  Chancery  Lane,  London,  W.C.  1901.  Price  6d. 

Key  to  the  Classification  of  the  Patent  Specifica- 
tions of  Germany,  Austria,  Denmark,  and  Norway, 
in  the  Library  of  the  Patent  Offii  e.  [Patent  I ). 
Library  Series,  No.  5.]  Darling  and  Son,  Ltd.,  34 — 10, 
Bacon  Street,  Loudon,  E.  Printed  for  His  Majesty's 
Stationery  Office.  Published  at  the  Patent  Office,  25, 
Southampton  Buildings,  Chancery  Lane,  London  IVc' 
1901.     Price  6d. 

Zur  Gesciiichte  der    Entsteiiung    UXD    E.VTWICKI.IXi. 
r>ER  Chemischen  Industries  in  der  Schweiz.    Zusam. 
mengestellt  im  Aufirage  der  schweizeriscben  Gesellsehafl 
lur   ebeansebe    Industrie,  auf  Gruad  von   Mitteilungeu 
seitens    Mitglic.lern  der  Gesellschaft.     Von    Dr. 
Lunge,  Professor  am  eidgen.  Polytcchnikum  in  Zurich 
Druck  mid  Verlag  ;  Art.  Inst.  Orell  Fiissli,  Zurich.    1901 
Price  M.  1. 

Small  8vo  volume,  bound  as  pamphlet,  containing  preface, 
tO  pages  of  subject-matter,  and  a  table  of  contents.  In' 
the  preface  Prof  Lunge  acknowledges  the  assistance  and 
co-operation  of  various  Swiss  manufacturers  and  chemists, 
representing  the  several  industries  on  which  reports  ore 
given.  Thes,.  branches  are  as  follows  :— 1.  Acids,  Alkalis 
and  Salts.  2.  Manure  Manufacture.  3  Wood  Distillation! 
4.  Explosives  and  Match  Industries.  5.  Electro-chemical 
Industry.  6.  Pharmaceutical  and  Photographic  Prepara- 
tions. 7.  Soap  Manufacture  and  Allied  Industries. 
8.  Starch  and  Dextrin.  9.  Glue.  10.  Lakes  and  Var- 
nishes; Book-  and  Stone-Printing  Colours,  Pigments,  &c. 
11.  Artificial  Organic  Dyestuffs.  12.  Vegetable  Dye- 
stuffs.  13.  Bleaching.  14'.  Dyeing.  15.  Textile  Printin". 
Under   tb,     head   of    '-Artificial    Organic    Dyestuffs"  "a 
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remarkable   achievement   is  recorded  for   Switzerland,  in 

thn,  in  of  these  dyestuffs  reckoned  as 

a  millions  of  francs  for  the  countries  England, 

-  .     :cr!aod  is  n  sp  ictivi  W  .  ;>.  7,  and  7.  during 

on    the    arrival    of    the    year    1896    tl 

lows:  8  9  (England)  ;  S  — 10 
(Franco)!  and  16  (Switzerland),  rhe  figures  for  Germany 
are;    .    -  millions ;  and  1896,  90  millions. 

Twentieth   Cesturt    Inventions:      A    Forecast  By 

Rctherland.    MA.     Longmans,   Croon,  and 

Row,    London;    Now    York  and 
B  imbay.     1901.     Price  4s.  6rf. 

mtaioiog  preface,  table  of  contents,  and  286 
l^jj,  s  \r.     The  general   drift  of   the  work 

inai  ,   d  from  the  following  chapter  headings:  — 

I.  Inventive  Progress.  II.  Natural  Power.  III.  Storage 
of  Power.  IV.  Artificial  Power.  V.  Road  and  Rail. 
VI.  Ships.  \  II.  Agriculture.  VIII.  Mining.  IX. 
Domestic.  X.  Electric  Messages.  XI.  Warfare.  XII. 
Music.  XIII.  Art  anil  Nous.  XIV.  Invention  and 
Collectivism. 

Cm  nsisCHsa    RKPKRTOBioif.     Uebersiehllicber 

Bericbt  Dber  die  neuesten  Erfiodungen,  Fortschritte  und 

Verbesscmngen   auf   dem  Gebiete  der  technischen  und 

industriellen  Chemie,  mit  Ilinweis  auf  Maschinen,  Appa- 

rate    und    Literatur.      Herausgegeben    von    Dr.    Kmil 

Jacobsen.      39.  Jahrgang.      1900.      Zweites    Halhjabr. 

Zweite    Halfte.      B.    Gaertnert    Verlagsbnchhandlung, 

Hermann   Heyfelder,  SchOnebergerstr.  2G,  Berlin,  S.W. 

1901. 

Tins  is  the  number  of  the  "  Repertorium"  for  the  second 

half  of  the  second  half-yearof  1900,  and  it  treats  of  the 

following  subjects  of  chemical  technology: — I.  Foodstuffs. 

II,  Paper.  III.  Photography.  IV.  Residues,  Manures, 
Disinfe  tion,  and  Sanitation.  V.  Soaps.  VI.  Explosives 
ami  Matches.  VII.  Preparation  and  Purification  of 
Chemicals.  VIII.  Fine  Chemicals,  &e.  IX.  Chemical 
Analysis.  X.  Apparatus,  Machinery,  Electro-technology 
and  Thermo-technology.  XI.  Appendix,  &c.  XII.  New 
Bo  >ks.     Alphabetical  index  of  subject-matter. 

A   Manuai  op   Laboratori    Phtsics.     By  II.  M.Tory, 

M.A..  and  F.  H.  FlTCBBB,  M.Sc.     .lohn  Wiley  and  Sons. 

New  York.     1901.     Price  8s.  6d.     Messrs.  Chapman  and 

Hall,  Ltd.,  London. 
6vi>  volume  containing  preface,  table  of  contents,  28-1  pages 
of  subject-matter,  and  the  alphabetical  index.  The  text 
is  illustrated  with  C.5  engravings,  and  the  subjects  practi- 
eallv  treated  of  are  Sound,  Light,  Heat,  Magnetism,  and 
Elect: 

Tin    i  iieuical  Essays  op  Charles  Wiuiah  Scuf.ei.e. 
Translated   from   the   Transactions   of  the  Academy  of 
Sciences  ;:t  Stockholm,  with  Additions.     First  published 
in  English  by  J.  Murray,  32,  Fleet  Street,  London,  in 
1786.      With  a    fketch    of  the-    Life   of   Karl    Wilhelm 
!e.     By  John   Geddes   M'Iktosh.     Scott,   Green- 
wood, and   Co.,   19,  Ludgate  Hill,  London,   E.C.     1901. 
Prict 
sin    volume   containing  dedication,  preface,  table  of  con- 
tent-. 290  pages  of  subject-matter,  and  an  alphabetical  index. 
The    subjects   of  the    essays  are:    Eltior    .Mineral    and    its 
Acid.     Manganese,  Manganesium, or  Magnesia  Vitrariorum. 
Arsenic  and  its  Acid.     Salt  of  Iietizoin,  Silex,  Clay,  and 
Alum.       Preparation    oi    Mercurius   Du'.cis    via  humida. 
Cheaper   and   more   convenient   method   of  preparing   the 
l'nl  in.    Experiments  on  Molybdena;  Plumbago; 

Ether;    C  louring    Matter    in    Berlin   or   Prussian   Bine. 
Preparing  a  New  Green  Colour.    Decomposing  Neutral  Salts 
by  unslaked   Lime  and  Iron.     Quantity  of  pure  Air  daily 
sent    in    our  Atmosphere.     Milk  and  its  Acid.     Acid  of 
barnm  lactis.     Constituent  parts  of  Tungsten.     Method 
of  preserving   Vinegar.      Inflammable  principle   of  l 'rude 
Calcareous   Earth.     Incidental  remarks  on  the  Affinity  of 
;tallisation  of  the  Acid  of  Lemon*.     Disserta- 
tion on  Prussian  l!luo 


Ctnor  Report. 

TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

Government  Laboratory;  Hi  port  for  the  Ye 
ended  Maui  a  1901. 

/. — Customs. 

The  chemical  work  of  the  Customs  Ilranch 
Government  Laboratory,  during  the  past  year,  ■ 
conveniently  divided  into  four  principal  classes  :  — 

(1)  Tea  examine!   under  the  Sale  of  Food  and  1    . 
Act.  aid  denatured  tea. 

(2  i   Tobacco,  snuff,  and  nicotine. 
('))    Articles  containing   spirit,   ether,   or   ot'icr  d . 
Babstanc  s. 

(  I )  Sp.rits.  wine,  and  beer, 
(i)    Under  the  first  class,  2,f>00  samples    wen 
against   2, :).">'.!    during   the   previous   year.     I  If 
wore   simples  sent   by  the   tea   inspectors  for  cheini 
microscopical  examination. 

Of     the    samples     submitted,    2.52,    representing 
packages,  were   refused   admission   for  home  consum    n 
on  the  ground  that  they  contained   exhausted  lea\ 
unsound,  or  were    mixed   with    sand   or   other  subst  $ 
within  the  meanuig  of  the  Act. 

Tea  which  is  refused  admission  for  home  consum  n 
can  be  used  for  the  manufacture  of  caffeine,  after  i  »> 
been  denatured  in  bond,  by  the  almixture  of  a  t  i 
quan'ity  of  asafetida  and  lime  ;  67fi  samples  of  cl 
denatured  tea  were  examined  at  this  Laboratory,  f-  li. 
purpose  of  testing  the  completeness  of  the  denu 
process,  before  the  tea  could  be  delivered  from  bond. 

(ii )  The  scroll  1  class  comprises  the  examination 
of  leaf  and  manufactured  tobacco,  for  prop  irtion  of  in"    I 
and  of  tobacco  suspected  to  contain  prohibited 

Sample-  of  snuff  arc  tested  for  genuineness,  before    • 
accepted    on    deposit    for    drawback,   the    as* 
drawback  value  being  determined  at  the  Labor 

A  considerable  proportion  of  the  waste  snutv 
on  drawback,  is  used  for  the  production  o: 
samples  of  nicotine  in  various  stages  of  inauafacli 
weil   as   imported  nicotine,  are  examined   at  the  Ci  Hi 
Laboratory,  to  see  if  they  conform  to  the  standard  of  fit 
sanctioned  by  the  Treasury,  viz.,  90  per  cent, 
and    10  per  cent,  of  solids.     Several   samples  of  so  Hi 
nicotine   were   refused   admission,  us  they  were  fot 
consist   of  tobacco  extract,  and  were   not  sufficient!  « 
to  meet  the  requirements  of  the  standard. 

(iii)  The  third  class  includes  a  miscellaneous  list  of  a  ' 
Drugs,  soaps,  confectionery,  patent   medicin. 
quisites,    varnishes,    paints,    yeast,    perfumery,   w 
jellies,  &c,  are  examined  for  proportion  of  spirit  p  * 
soaps,  fats,  and  some  drugs  for  cocoa-butter;  eoofec  " 
for  proportion  of  chocolate  and  for  presence  of  spirit  I 
to  see  that  it  is  fermented  apple  juice  only. 

Ethers,  as  sulphuric,  acetie,  butyric  ;  chloral  h  W 
chloroform,  and  substances  suspected  to  contain  1" 
articles,  are  examined  on  importation. 

Methyl  alcchol  is  examined  for  potability.     1> 
purified  to  bo  potable,  it  is  liable  to   the  same  duty  »  ll 
alcohol  of  similar  strength,  whilst  the  crude  article  ' 
of  duty. 

lioasled     cereals,    intended    as    coffee    substitut' 
examined   on    importation,  as   the   presence  of  eithe  ,! 
or  chicory  renders  such  articles  liable  to  duty. 

Coffee,  roasted  and  ground,  when  exported  or  '] 
for   stores,  is   allowed   a   drawback;    samples 
examined,   to   see  that   it  is  pure  coffee  before 
paid. 

(iv)  The  fourth  class  consists  of  nines,  spiri- 
wines  and  spirits  being  tested  for  quantity  of  spirit 
and  beers  for  original  gravity. 

//. — Excise. 
Medicinal  Tinctures,  &,c— The  exportation  of  a  << 
tinctures,   flavouring  essences,  and  perfumes  on  di 
under  the  special  regulations   sanctioned  by  thl     J 
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Dtinnes  to  extend.     In   the   past   year    10,640  san 

iting    95,542    galls,    of     proof   spirit,    have     been 
I,  us  compared  with  9,5  10  samples  and  80,726  galls  , 
*pectively,  in  the  previous  year. 
During  the  last  two  years,  it  lias  been  observed  tha 

advantage  was  occasionally  being  taken  of  these 

-illations,  to  send  out  preparations  almost  devoid  of 

lal  or  flavouring  properties. 

larertiiin  British  colonies, and  possibly  in  other  countries 

.,.   the  rate  of  duty  on   the  spirit    present   in   medicinal 

Sec.  is  very  small,  as  compared  with  that  on  spirit 

ended  or  capable  of  being  used  for  potable  or  other  pur- 

i.l   to   avoid   payment  of  this  higher   rat.'  of   duty, 

lers  are  occasionally  sent  from  abroad,  to  include  in  the 

men!  of  ordinary  medicinal  tinctures,  &c,  eonsider- 

ntities  of  alcohol,  under  names  appertaining  to  such 

i  tinctures,  &c.,  but  so  slightly  coloured  or  flavoured. 

to  be  available  for  otlie-   purpose*.      The   explanation 

en  by  the  exporters  is,  that   the  preparations  in  <piesti.ui 

ordered    by   their    customers   abroad,    and    they 

tided  that,  if  their  exportation  were  interfered  with,  they 

aid   be  obtained   from    the  Continent,  and  so    the   trade 

aid  be  lost  to  this  country.     It  may  be  pointed  out,  how- 

tr,  that  such  preparations   can  he   legitimately  exported, 

ler    the   regulations    applicable    to    British    compound 

rits. 

fhe  Board  of  Inland  Revenue,  alter  lir.st  cautioning  the 

oners,  refused  to  allow  drawback  on  such  preparations 

ler  the  medicinal  tinctures   regulations,  and    this  action 

materially,  if  not  yet  quite   completely,  checked  this 

IFood  ffapklha. — 986  samples  of  wood  naphtha,  inteude  1 

methylating  purposes,  and  representing  373,804  galls., 

e  been  examined.     Of  these,  52  samples,    representing 

lis.,  could    not    be  approved   as    suitable  fol^the 

Owing    probably    to     the    exceptionally    large 

in   the  total  quantity   of    wood  naphtha  required 

methylating  purposes  in  the  year  ending  31st  March 
9,  the  number  of  samples  of  this  abnormal  character, 
eh  bad  to   be  rejected  in   that  year,  and   especially  in 

latter  portion  of  the  year,  was  greater  than  at  any 
iicr  period.  In  the  last  quarter  of  1899,  about  onc- 
I  of  the  samples  submitted  contained  less  than  the 
lituum  quantity  of  72  per  cent,  of  methyl  alcohol.  The 
ciency,  in   a   very    large   proportion   of  these   samples, 

excessive,  amounting  in  many  eases  to  10,  15,  or  20 
cent.,  and  in  one  or  two  instances  to  30  per  cent,  and 
rard;.  The  percentage  of  "acetone  "'  and  "esters"  in 
!i  Etunples  was,  of  course,  correspondirgjy  high.  In  the 
tspondiiig  quarter  of  1S0O,  six  months  after  the 
e  of  the  new  instructions,  the  number  of  samples 
i  less  than  the  minimum  percentage  of  methyl  alcohol 

fallen   to  one-sixth   of    the  total     number    submitted, 

tf  these,  considerably  more  than  half  contained 
»een  70  and  72  per  cent.,  and  only  iu  a  single  sample 
the  deficiency  amount  to  more  than  10  per  cent.  In  the 
quarter  of  the  year  just  ended,  only  10  samples  out  of 
-12  submitted  were  deficient  in  methyl  alcohol,  and  all 
hem  contained  over  70  per  cent.  1  he  number  of 
pies  containing  an  excess  of  "  acetone  "  and  "  esters  " 

six  and  one,  respectively,  in  the  same  period. 

no  less  satisfactory  improvement  has  taken  place  in 
"  purity''  character  of  wood  naphtha.  In  1888-9  many 
pies,  as  measured  by  the  "bromine  "  and  "  methyl  orange 
ilioity  "  tests  laid  down  (see  this  Journal,  21,  11,  1031), 
also  bj  their  taste  and  smell,  were  much  too  pure  to  be 
aide  for  methylating,  whilst  others  were  unnecessarili 

"'.  'simples  of  this  exceptional  character  are  now 
ly  submitted.  During  the  final  quarter  of  last  year,  only 
samples  were  rejected  solely  on  the  ground"  of  being 
1  pure,','  and  none  of  those  examined  were  exceptionally 
ure. 

liscdlaneous. — The  samples  not  included  in  the  fore- 
's!  branches    of    woik    comprise    3,197    of   compounds, 
1  wines  for  the  estimation  of  their  spirit  value  ; 
.i  spirits  for  the  determination  of  amount  of  obscuration  ; 
pressings  and  wash,  for  the  determination  of 
rity;  and  1,839   of  a  general  nature,  including 
I .  cordials,   chocolate    liqueur   beans,   essences, 


fusel  oil.  finish,  grogged  spirits,  lees,  liniments,  methylated 
spirit,  patent  medicines,  pigments,  wines  (British,  f ore! 
i  eated  i,  vit  egai .  yeast,  &c. 
Tobacco. — Another  important  matter  connected  with  the 

manufacture   of  tobacco  his  I ,,   deall   with  in  the 

under  review.  Past  experience  has  shown  thai  there  is 
always   a    tendency,  on  the  part  ..f  :,    certain  numbei    o 

manufacturers,  to  add  to  their  tobai oi  snufl  as  much 

possible  of  any  ingredients  which  maj  bi  legally  added, 
ihus  rcaliy  adulterating  tobacco  with  impunity,  and  the 
abuse  has  on  each  occasion  required  legislation  for  its 
rectification. 

\-  a  specific  instance,  may  be  mentioned  the  restriction 
of  the  use  of  lime-water  and  alkaline  salts  to  certain  definite 
proportions,  in  the  manufacture  of  snuff. 

In  manufacturing  roll  tobacco,  in  addition  to  water,  a 
sniall  quantity  of  some  kind  of  oil  is  necessary,  but  prior  to 
1879.  there  was  no  restriction  either  as  to  the  quantity  or 
the  kind  of  oil  which  might  be  used.  In  1879,  at  the 
instance  of  some  of  the  larger  manufacturers,  an  Act  was 
passed  in  which  olive  oil  was  specially  named  as  the  only 
oil  to  he  used  in  the  spinning  of  i oil  tobacco.  Therefore, 
From  and  after  1879,  the  only  foreign  substances  which 
could  bo  added  to  tobacco  in  the  process  of  manufacture 
were  water  and  olive  oil  for  spinning,  and  essential  oils  for 
flavouring,  roll  tobacco,  no  restriction,  however,  being  placed 
on  the  quantity  of  water  or  oil.  In  1887,  it  was  found 
desirable,  in  the  interests  of  the  revenue  and  of  the  con- 
sumer, to  restrict  the  amount  of  moisture,  and  by  the  Act 
of  50  .S.  .">1  Vict.  c.  15,  s.  4,  the  extreme  amount  of  moisture 
which  might  exist  in  any  portion  of  manufactured  tobacco 
was  fixed  at  35  percent.  By  the  Finance  Act,  1898,  this 
limit  was  further  reduced  to  30  per  cent.,  and  soon  after- 
wards, an  important  movement  on  the  part  of  certain 
manufacturers  began.  It  was  observed  that  occasionally 
some  specimeus  of  roll  and  cake  tobacco,  which  from  a 
physical  examination  seemed  to  contain  moisture  in  excess 
of  the  legal  limit,  actually  contained  moisture  considerably 
below  that  limit.  An  investigation  of  this  apparent  anomaly 
led  to  the  conclusion  that  the  physical  appearance  of  such 
tobacco  was  due,  not  to  excess  of  moisture,  but  of  oil. 

A  process  for  the  estimation  of  the  amount  of  oil  in 
tobacco  was  therefore  devised,  and  specimens  of  roll 
tobacco  from  every  factory  in  the  three  kingdoms  were 
examined. 

The  results  obtained  pointed  to  the  following 
conclusions : — 

(1)  That  the  actual  necessities  of  manufacture  did  not 
require  the  use  of  a  very  large  quantity  of  oil. 

(2)  That  the  roll  and  cake  tobaccos  from  certain  factories 
contained  an  excessive  quantity  of  oil, 

(3)  That  manufacturers  in  the  habit  of  using  oil  liberally 
were  gradually  increasing  the  amount. 

(4)  That  some  manufacturers  who  had  formerly  been 
using  the  oil  in  normal  quantity  were  al-o  beginning  to  use 
it  more  freely,  being,  no  doubt,  compelled  to  do  so  by  trade 
competition. 

As  this  state  of  things  was  a  source  of  grave  danger  to 
the  revenue,  the  Oil  in  Tobacco  Act,  1900,  limiting  the 
amount  of  oil  to  4  per  cent.,  was  passed,  an  I  received  the 
Royal  Assent  on  the  6th  August,  1900.  Manufacturers  were 
allowed  till  the  20th  September  to  dispose  of  any  tobacco 
which,  having  been  manufactured  prior  to  the  6th  August, 
might  contain  oil  in  excess  of  the  now  legal  limit. 

III.-— Board  of  Trade. 

The  lime  and  lemon  juice  submitted  for  approval  during 

the  year  has  been  again  generally  good  in  quality.  (Jut  of 
441  samples  representing  57,200  galls.,  it  has"  only  hern 
necessary  to  reject  14  samples,  referring  to  1,859  trails. 
The  causes  of  rejection  were  lowness  of  quality,  excess 
of  pulpy  matter,  or  contamination  with  iron  or  salt. 
Thirty  samples  of  spirits  for  fortifying  the  juice  were  all 
of  suitable  character,  and  13  samples  of  fortified  juice, 
which  had  been  fortified  for  at  least  two  years,  were  all 
found  fit  to  be  re-issued. 
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IV.— Home  Office. 

Fifiv  -  one  samples  won-  examined  for  the  Factory 
Department  of  the  Home  <  lrtico  and  the  Dangerous  Ti 
Committee.  The  examination  of  those  samples  was  mainly 
directed  to  llie  determination  of  the  amount  of  lead, 
arsenic,  or  mercury  present  in  various  substances,  and  the 
samples  included  pigments  used  by  boot  finishers  and  wall- 
pap  r  manufacturer-,  polishing  powder-  from  electro-plate 
works,  enamels  and  colours  employed  in  the  enamelling  of 
copper  letters  and  iron-work,  dust  from  the  drying-room  of 
calico  printing  works  and  yarn-drying  establishments  using 
lead  and  copper  compounds,  paper  flock,  slag  powder,  and 
rabbi)  pe't. 

V.— India  Office. 

The  samples  examined  for  the  India  t  tffice  were  of  the 
usual  wide  range.  Gold-leaf  is  required  to  contain  not  less 
than  9"  pel  cent,  of  pure  gold,  but  id  one  instance,  a  sample 
contained  S  per  cent,  of  silver  and  only  91  per  cc,nt.  of  gold. 
Type-metal  should  consist  of  65  parts  of  lead,  30  parts  of 
antimony,  and  .'1  parts  of  tiu,  and  yet  in  eight  samples 
received  together,  the  lead  varied  between  65  and  8a  per 
cent.,  the  antimony  between  IS  and  29,  and  the  tin  between 
and  a-.".,  percent.  Antimony  is  required  to  contain 
less  than  3  per  cent,  of  impurities,  but  of  five  samples,  two 
contained  4-76  and  4-15  percent,  of  impurity,  respectively. 

— C.  T.  T. 

n*NITED    KlNi.nOM. 
Sugar  Import  Duties. 

In  view  of  the  provisions  of  the  "  Finance  Act,  1901," 
the  Commissioners  of  Customs  have  issued  a  series  of 
regulations  for  the  guidance  of  Customs  officers,  with 
reference  to  the  duties  imposed  on  sugar  and  articles  of 
cognate  description  imported  into  the  United  Kingdom. 

The  following  extracts  contain  the  principal  provisions 
of  these  regulations,  and  give  detailed  information  as  to  the 
rate-  of  duty  imposed  on  the  various  articles  mentioned  : — 

Import  duties  on  sugar,  &c,  are  to  be  charged  on  and 
after  19th  April,  1901,  viz.:— 


Sugar  of  a  polarisation  exceeding  B5° the  cwt. 

not  exceeding  76  „ 

And  intermediate  duties  varying  between  \t.  -'•'. 
and  2t.  on  sugar  ol  a  polarisation  not  exceeding 

98°  but  oxecedin'--  70  .  in  aeroiilanee  with  table 
is  Journal,  1801.  515.) 
icept  when   cleared   for  use   by  a 
licensed  distiller  in  the  manufacture  of  spirits), 
and    invert   sugar  and   all    ether    sugar    and 
:rts  from  sugar  which   cannot    he  com- 
pletely  tested  by  the  polariscope  and  on  which 
-  not  specially  charged — 
If  containing  70  per  rent,  or  more  of  sweeten-  the  cwt. 

ing  matter. 
If  containing  less    than  70  per  cent.,  and         „ 
more    than    50   per   cent,   of   sweetening 
matter. 
If  containing  not  rrorc  than  50  per  cent,  of         „ 
sweetening  matter. 
Glucos) — 

-  lid 

Liquid 

Saccharin  (including  substances  of  a  like  nature   theoz. 

OT  use). 

Sugar  candy  will  bedealt  with  as  sugar  polarising 
!  BS°. 


Plums  (including  greengages)  preserved  in  sugar  or 
otherwise  arc  to  be  charged  at  "x.  per  cwt.* 

Samples  of  sugar  and  molasses  and  of  all  goods  in  which 

sugar  is  an  ingredient, except  those  specified  in  the  schedule 

below,  are  to  he  taken  for  analysis,  and  duty  will  he  charged 

on     Bitch    goods    according    to    the    rating    shown    on    the 

Delivery  may  be  allowed  to  proceed  at  once, 


on  the  importer's  depositing  a  sufficient  sum  to  cover  tl 
duty.  With  the  permission  of  the  Customs  Commisi 
merchants  may  clear  sugar  on  payment  of  duty  on  b 
estimated  polarisation,  as  well  as  syrups  and  molassi 
estimated  percentage,  on  entering  into  a  bond  in  a  sufBsiei 
amount  to  cover  any  short  payment,  arising  either  from  tl. 
weight  or  rating  having  been  understated.  If  importei 
elect  to  pay  the  maximum  duty  leviable,  sampling  may  I 
dispensed  with. 

Sugar  will  be  tested  at  the  following  ports,  »/*.: 
London,  Liverpool,  Glasgow,  Bristol,  Hull,  Lcith,  Sotul 
ampton,  Greenock,  and  Grangemouth:  but  where  loci 
arrangements  have  not  yet  been  completed,  samples  1 
sugar  are  to  be  forwarded  to  the  Laboratory, 
House,  Loudon. 

Until  further  orders,  samples  of  goods  containing 
(including  molasses  and  glucose),  or  goods  in  the  m 
ture   or   preservation  of  which    sugar  is    used — except  5m 
goods  as  are  mentioned  in  the  schedule  below— are  to  I 
forwarded  to  the  Laboratory,  Custom  House,  London. 

The  duty  on  sugar,  &c,  is  chargeable  according 
account  taken  on  the  landing  thereof,  subject  to  thi 
regulations  as  regards  accidental  damage  while  iu  win 
or  during  removal  under  bond. 

Sugar    may   be    coloured   in    a    bonded    wareh  ill 
exportation.     Sugar  may  also  be  delivered  from  warehou 
for  the  purpose  of  breaking  or  crushing  for  exportation,  Dp 
bond  being  entered  into,  in  the  penalty  of  double  1 
payable  upon  the  goods,  for  the  return  of  the  sugar  to  t 
warehouse. 

Sugar  may  be  removed  under  bond  to  a  bonded  wnrebou 
for  the  purpose   of   sweetening   spirits   under   the   ■ 
regulations,   and  also  to  a  bonded  Cavendish   factory 
sweetening  tobacco. 

Molasses  may  be  removed  undor  bond  direct   from  1 
ship's  side  or  from  warehouse  to  distillers'  premise- 
duty,  for  use  in  the  manufacture  of  spirits. 

Honey  (pure)  and  milk  sugar  or  lactose  are  not  liable 
the  sugar  duty. 

For  table  showing  percentage  of  duty  chargeable  a 
of  a  polarisation   not  exceeding  98°  and  exceedinj; 
Journal,  1901,  515. 

Schedule  of  fixed  rates  on  the  under  mentioned  goods: 


*  Tinned  and  bottled  apricots,  in  syrup  or  water,  and  apricot 
liable  to  dnly  as  presi  1  red  plume      Duty,  b 
must  be  charged  on  any  added  sugar.    Dried  apricots  are  to  be 
1  cwt 

illy  applicable  to  tinned  figs 
pulp,  and  is  to  i"  levied  accordingly. 


Blackinir,  solid,  containing  sugar  or  any  other  the  cwt 
sweetening  matter. 

Candied  and  drained  peel 

Caramel,  solid 

„        liquid n 

Cattle    foods     containing    molas  cs    or    other        „  1 

sweetening  matter. 

Cherries,  drained,  imported  in  bulk ■■ 

Chutney 

Cocoa-nut,  sugared „ 

Confectionery  containing  chocolate,  vis. : — 

When  the  chocolate  exceeds  50  per  cent,  of    tholb.       0 

the  total  net  weight. 
When  the  chocolate  does  not  exceed  60  per         ..  " 

cent,  of  the  total  net  weight. 
Confectionery  made  from  sugar  and  containing    thei'wt.      1 

no  other  ingredients  except  flavouring. 
Confectionery,  bard,  such  as  — 

Sugared  ah ids )  ! 

Caraway  seeds,  &c S 

Confectionery,  soft,  such  as  — 

A.  1'..  gums  imported  in  hulk  in  uaiTcls  or  ,, 
cases,  on  the  entry  for  which  the  importer 
bas  declared  that  duty  on  the  corobinnd 
quantity  of  sugar  and  glucose  used  in  the 
manufacture  <■!  the  goods  did  not  exceed 
the  rate  of  i«.  the  cwt. 

Other  A.  li.  gums 1 

Caramels I 

Chewing  gums r         » 

Jelly  beans I 

Turkish  delight,  4c 

Flnwers.  :is  v m let-  and  rose  petals,  &e.  in  crystal-         „ 

lised  sugar,  us  crystallised  fruit. 
Fruit,   canned    ana    bottle1!,    other    than    frail 
liable    to   duty    us    such,    preserved    in    thin 
syrup. 
Fruit,   earned    and    bottled,    other    than    fruit 
liable   to    duty  as    such,   preserved    in    thick 
svrup. 
Fruit,  crystallised,  glare,  and  tnetz,  except   fruit 

liable  to  dutv  as  sued. 
Fruit-,  imitation,  crystallised  (orange  and  lemon         ,. 
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I'niii.  except  currants,  liable  to  duty  us  such,  the 
or  otherwise,  whether  mixed 
with  other  fruits  or  not. 

pulp,  excepting  fruit  pulp  liable  to  duty  as 
preserved  in  thin  sj  rup. 
Fruit  pulp,  excepting  fruit  pulp  liable  to  duty  as 
such,  preserved  in  thick  syrup,  as  jam. 

Singer,  preserved  in  s\rup  or  sueir 

and  iams,  and   fruit  jellies,  if  not 

fruit  liable  in  duty  as  such. 

■lied  spirits  tested  for  strength,  additional   pf. 
:  -111111  duty,  in  respect  of  the  su.'ar  us.-  I 

tlnriipan tin 

leused,  sweetom  d,  whole 

condensed,    sweetened,     separated,     or 
skimmed. 

wstlt-'s  milk  food 

containing  niolassej  orother  sue  -ten- 
ater. 

Is  preserved  in  syrup 

V'l ■!■:.— An  additional  ill.  a  lb.  is  chargeable 
n    respect   of  any    of   the    before-mentioned 
in  which  spirit  has  been  used   m  t tic 
icture. 
tlicktng,  liquid,  containing  sugar  or  any  other 
mug  matter. 
la ir  with  the  duty  on  any  spirit  con- 
herein.) 


iari'n. — Saccharin  must  not  be  imported  into  Great 
'ritain  or  Ireland  except  iDto  ports  approved  by  the  l  'om- 
lissiouers  of  Customs.  These  ports  are,  at  present,  London, 
[irwicb,  Dover,  Folkestone,  Newbaven,  and  Southampton, 
nported  saccharin  must  be  warehoused.  Saccharin  manu- 
rtiired  ill  Great  Britain  must  be  charged  with  duty  in  the 
tstody  or  possession  of  the  maker.  It  must  not  be 
iportcd  otherwise  than  in  packages  containing  not  less 
ian  1 1  lb. 

The  Board  of  Customs  have  further  issued  amended 
filiations,  with  regard  to  the  drawback  to  be  allowed  on 
igai  and  cognate  goods  exported,  deposited,  or  shipped 
age  as  ships'  stores,  or  removed  to  the  Isle  of  Man. 
util  the  new  arrangements  are  in  full  working  order,  the 
i-tiug  form  of  shipping  bill,  whether  presented  at  the 
istom  house  or  at  the  export  station,  may  be  used  in  all 
sea  where  the  special  form  required  by  the  amended 
gulations  will  hereafter  be  applicable  (see  this  Journal, 
[29). 

British  India. 

m  ported  from  Italy  ;  Countervailing  Duties  on . 

The  Board  of  Trade  have  received  a  notification,  dated 
t  August,  1901,  to  the  effect  that  additional   duties  are 
■Mil.   from    15th    August,    1901,   on  bounty-fed  sugars 
ported  from  Italy  into  British  India,  as  follows  :  — 


<  ouotry. 


Kind  of  Sugar. 


Additional 
«.";-,     Duty  to  be 


Bestowed. 


Sugar  below  Xo.  20 
l)lUch  standard. 

Supir,  No.  20  Dutch 
standard  and  above. 


Per 

urn  Kilos. 
5*60  francs 

013      „ 


Levied. 


I',  r  Cwt, 
R.  A.  P. 

1     11     0 

1    13    7 


1'lie  above  additional  duty  is  levied  upon  all  sugar 
mil  into  British  India  from  Italy,  whether  directly  or 
r,  and  whether  in  the  fame  condition  as  when 
orted  from  the  country  of  production,  or  changed  in 
■alien  by  manufacture  or  otherwise. 

Sugar  from  the  Argentine  Republic. 

ml  of  Trale  have  received  a  copy  of  a  Customs 

ndar    which,   by   order    of    the    Governor-General   in 

uncil,  revises  the  rate  of  "additional  duty  "  on  all  kinds 

sugar  imported  into   British  India,  whether   directly  or 

.  from  the  Argentine  Republic.    These  "additional 

are  therefore  revised  as   follows,  with  effect  from 

July,  1901  :— 


Kinds  of  Sugar. 


Neva  Bati . 

All  kinds  (except  sugar  exported  from  the 
Argentine  Republic  without  pajmenl  >i 
internal  revenue  I  b 


Additional  Duty 
tu  In-  levied. 


Per  Cwt. 
Its.  a.  |.. 
1.0      3     10 


All  kinds  . 


Old  Sate. 


Kotpt. 

Valuation  Tariff. 

The  Board  of  Trade  are  in  receipt  of  a  copy  of  a  valua- 
tion tariff,  used  by  the  Egyptian  Customs  Authorities,  to 
come  into  force  oh  the  22nd  July,  and  to  remain  in  op  ra- 
tion for  three  months,  or  until  denunciation.     It  affects  tli 
undermentioned  articles :  -- 


Articles. 

Valuation  per 

Kilo. 

Zinc   white    (1st    quality),  including    j  ,<    .', 

Montagm . 
Zinc  white  (2nd  quality),  including  WouveHi 

Montngm  and  other  kinds. 

Mill. 

]■; 

•M 

Western  Australia. 

Customs  Decisions. 

The  Board  of  Trade  have  received  a  copy  of  the  follow- 
ing Customs  decisions  relative  to  the  tariff  of  Western 
Australia  :  — 


Articles,  and  how  Classified. 

Rat*-  of  Duty. 

Aluminium  powder- 

15  %  -til  valtm  i '. 

New  Zealand. 

Customs  Decisions. 

The  Department  or  Trade  and  Customs  of  New  Zealand 
has  issued  the  following  decisions,  dated  3rd  July,  1901, 
relating  to  the  classification  of  the  following  articles  under 
the  Customs  Tariff  of  the  Colony  :  — 


Articles,  and  how  Classified. 


Rate  of  Duty. 


Carbolic  acid  or  phenol,  liquid  or  in  crystals,  in 
battles  of  \  lb.  or  over— 

\^  carbolic  acid  in  bulk 

Carbolic  acid  or  phenol,  liquid  or  in  orystals, 
in  bottles  of  less  than  i  lb.— 
As  .1  mil's  and  druggists' sundries,  not  other- 
wise enumerated. 
"  Vinelte"  used  with  aniline  dyes  in  colouring 
leather- 
As  articles  suited  and   intended  only  for 
use  m  manufactures  within  the  Colony. 


Free. 


i.. 


Free. 


MiuniTivs. 

Sugar  Export  Duty. 

The  Board  of  Trade  have  received  a  copy  of  an  Ordinance 
which  came  into  force  on  the  itSth  June  last,  and  which 
repeals  Ordinance  Xo.  It  of  1889.  It  enacts  that  an 
additional  duty  of  2  cents  of  a  rupee  per  100  kilos.  (fi\d. 
per  ton)  shall  be  levied  on  the  exportation  of  al!  'sugar 
produced  in  the  Colony.  The  present  duty  is  in  addition 
to  the  export  duty  of   30  cents   per  100  kilos   (4-v.  Id.  per 
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ton),  leviable  under  the   "Customs   Consolidated    Tarifl 
Ordinance,  notice   with   regard    to    which   was 

published  in  the  Board  of  Trade  Journal  tot  15th  March, 

- 

United  Si  ltks. 
Customs  Decisions. 

The  following  decisions  have  recently  been  issued  by  ilie 
Treasury  Department  at  Washington  . — 

I 7,  nu  Lime. — Vienna  lime  or  "  Putz  kalk  "  i-  dutiable  at 
the  rate  of  5  cents  per  100  lb.,  under  paragraph  90  of  the 
Tariff,  and  not  under  paragraph  97,  as  an  earth;  or  mineral 
substance,  not  decorated. 

Asphaltum. —  Vephaltum,  "sun-dried  in  the  bed,"  is 
dutiable  at  the  rate  of  3  dols.  per  tou,  as  dried,  crude 
asphaltum,  under  paragraph  93  of  the  Tariff. 

Carriage  of  Explosives  on  Steamers. — According  ton 
recent  decision  of  the  Treasury  Department,  the  only 
explosive  powder  which  it  has  authority  to  permit  to  be 
carried  on  passenger  steamers  is  the  powder  designated,  in 
section  (423  of  the  Revised  Statutes,  as  "  gunpowder.'' 

Magnesium  Sulphate. 

The  Treasury  Department  has  promulgated  the  decision 
of  the  United  States  Circuit  Court  of  Appeals,  settling  the 
issue  concerning  the  durability  of  sulphate  of  magnesia,  or 
Epsom  salts,  which  has  been  pending  since  the  passage  of 
the  Wilson  Tariff  Act,  in  1894,  and  very  considerable  refunds 
will  now  result,  as  this  article  has  been  declared  to  be  free 
of  duty. 

Fkante. 

Sugar  Bounties. 

The  following  l-'reneh  Presidential  Decree,  published  in 
the  Journal  Ojliciet  of  the  24th  ult.,  fixes  the  rates  of  the 
direct  boimtics  to  be  allowed,  from  the  1st  iDst.,  on  sugar, 
the  produce  of  France  and  the  French  Colonies,  declared 
for  exportation  : — 

The  bounties  which  will  be  granted  to  French  native  or 
colonial  sugars  declared  for  exportation  to  foreign  countries 
and  to  the  French  Colonies  not  subject  to  the  Metropolitan 
Customs  Tariff,  are,  from  the  1st  Sept.,  1901,  fixed  as 
follows  :  — 


Frs.  CIs. 
1      78 


1  5!', 

2  00 


■1         IB  I 

I       7s 


NetBEUI  imi-. 
Sail  as  Cattle  Food  or  Manure. 

A  Dutch  Royal  Decree,  dated  the  26th  Juno  last, 
provides,  with  reference  to  the  exemption  from  duty  of  m>]i 
required  for  cattle  food  or  for  manuring  land,  that 
"exemption  is  only  allowed  on  raw  salt  in  which  th 
no  pieces  of  a  larger  size  than  one  centimetre  in  the 
sea  salt,  and  oik  -ball  centimetre  iu  the  ease  of  rock  or  mini' 
salt." 

1  ri.LT. 
Photographic  Plates  and  Vegetable  Tallow. 

The  Italian  Bo'.lettino  di  Notizie  Commerciali  for 
August  contains  a  Decree,  tinted  the  lfitli  July  last, effecting 
alterations  in  the  tariff  classitication  of  the  undermentioned 
articles,  as  stated  : — 




Tariff  No. 

Prepared     plates    for     photo- 

graphy— 

(a.)  Of  crystal  or  plass  .... 

in     on 

(6.)  Of  anv  other  material. 

«2(i)     

Si 

Former  classification— 

Prepared   plates   for    photo- 

332(a)   ,.       „     ... 

SO      00 

graphy,    of     metal,    srlas«. 

celluloid,    or     any     other 

material. 

Former  classification— 

807  per  lOOkdcs 

4     mi 

Raw  sugar  in  grains  or  small  crystals  testing  al  least 
08  per  cent,  for  beetroot  sugars,  or  P7  percent.,  at 
least,  for  colonial  sugars,  the  testing  being  made 
n  allowance  for  waste  in  refining:— Per  100  kilos. 
of  refined  smrar. 
[Sugars  of  this  class,  liable  to  duty  and  exported 
id  directly  by  ibe   manufacturer,  when    they 
99*75  per  cent.,  at  least,  shall  be  considered 
tied  a  tear,  without  any  deduction  on  account 
of  drawback  in  favour  of  the  manufacturer.) 
Raw  sugar  testing  from  65  to  98  per  cent  for  beetroot 
sugar,  or  from  Aii  lo  ;i7  per  cent,  for  French  colonial 
sugar:— Per  100  kilos,  of  refined  sugar. 
Sn.'ar  enndies,  calculated  at   their   legal  co-efficient: 
ed  Bugnrin  lumps  or  pieces,  perfectly  pure,  hard 
and  dry  :— Per  100  kilos. 

'   Vergeois*  - "  :     |vr  loo  kilos,  of  refined  suear 

Refined  sugar  in   grains  or  crystals  testing  at  least 
98  per  cent. :— Per  10U  Kilos,  of  n  fined  sugar. 

(If  thesngarsof  this  last-named  class  polansc  a! 
least  i'.1' 7",  per  cent.,  t  hey  shall  be  considered  as  pure 
refined  sugars,  and  the  export  certificates  thereto  e 
shall  beacceptefl  as  discharge  of  temporary  admission 
bonds  for  their  total  weight,  without  any  deduction.) 


Russia, 
Tanning  Materials. 

A  decision  of  the  Russian  Imperial  Council  has  been 
ally  published,  in  virtue  of  which,  mimosa  bark  (except 
in  the  form  of  ground  powder)  may,  for  the  future,  be 
imported  into  Russia  duly  free,  under  the  provisions  of  the 
note  to  par.  1  of  section  121  of  the  Customs  Tariff;  also, 
that  mimosa  extract  in  any  form  is  to  be  admitted  on  the 
same  fooling  as  chestnut,  hemlock,  ai  d  other  tanning 
extract-,  under  par.  1!  of  section  124  of  the  Tariff,  at  the 
rate  of  Ij  copecks  per  poud  (  =  36  lb). 


PoimiiAi,. 

Customs  Decisions. 

The  Portuguese  Diario  do  Governo  for  the  24th  Jul 
last  contains  a  Royal  Decree,  dated  the  lDth  July,  previtlin 
that  iron  wire-gauze  embedded  in  common  glass  is  to  1 
dutiable,  on  importation  into  Portugal,  at  the  rate  of  6(1  ri- 
per kilo.  (18s.  $d.  per  cwt.). 

Pobtugai. — Mozambique. 

Scsamum  and  other  Oleaginous  Seeds. 

The  Portuguese  Diario  do  Governo,  for  the  2lth  ni 
contains  a  Royal  Decree  dated  the  17th  ult.,  providii 
that  scsamum,  "manobi"  (?  mandobi,  or  ground  nut),  ai 
other  oleaginous  seeds  and  substances  shall  pay  dim,  i 
exportation  from  the  province  of  Mozambique,  at  the  ra 
of  2  per  cent,  ad  valorem,  when  destined  for  Portugue 
ports,  and  of  4  per  cent,  ad  valorem,  when  desl 
foreign  ports. 

Spain. 

Covered  Copper  Wire. 

The  Spanish   Gaceta  de  Madrid,  for  the  24th  Jl 
contains  a  Royal  Decree,  dated  the  12th  July,  modil 
tariff  classification   of  covered  copper  wire   imported  it 
Spain. 

Copper   wire  covered  with   cotton,  silk,  or  other  texl 
fibres,    with    or   without   india-rubber   or   other   ioi 
materials,  is  to  be  dutiable  under   No.  81  of  the  fi 
Customs  Tariff,  at  the  rate  of  1  peseta  25  cents  pi 
(2/    IDs.  in/,  per  cwt.). 

Copper  wire  for  electric   conductors  in    public 
covered  with  various  insulating  materials,  is  to  bs  i 
under  No.  305  of  the  Tariff,  at  the  conventional  rate  of 
pesetas  50  cents  per  100  kilos.  (7s.  »<l.  per  cwt.). 

The   second   par, graph  of   the  note   to    No. 
Tariff,   providing  that  copper  wire   covered    with  COttoc 
silk,  &c.  is  to  be  subject    to   duty  under  No.  78,  al 
of  40   pesetas  per   11)0   kilos.   (10*.   3d.   percwt,),h 
been  suppre  sed. 

China. 
New  Tariff. 
The  Hoard  of  Trade    have   received    notification 

effect  that   the  Protocol,  recording  the    Ag 

at  between  the  Powers  and  the  Chinese  Government, 
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-ill ml  of  the  disturbnncts  which   took  placi 

;  i-i   year,  was  signed   on  the  7tli  Sept.     Article  VI 

ol  stipulates  that,  in  return  lor  certain  concessions, 
the  Powers  have  consented  to  the  assessment  of  Customs 
duties  on  goods  imported  into  t  'lima  In  sea,  on  the  basis  of 
.in  effective  5  per  cent,  of  the  value  of  Mich  goods,  including 
articles  hitherto  admitted  free  of  duty.  The  duties  will 
be  levied  »</   valorem,   pending  their  conversion,  so  far  as 

.  into  specific  rates,  which  is  to  be  effected  with  the 

--ible  delay. 

ii  iv  tariff  will  come  into  force  two  months  after  the 
signature  of  the  Protocol,  and  only  such  merchandise  as  is 
enroute  10  days,  at  latest,  after  the  date  of  signature,  will 
l.i'  exempted  from  the  provisions  of  the  new  tariff,  and 
admitted  into  China  on  the  basis  of  that  now  in  force 

Argentine    K  i  ii  blIC. 

Sail  for  Preservation  of  Hides  for  Export, 

The  Board  of  Trade  have  received   information   to  the 

effect    that    an     Argentine     Presidential     Decree    of     the 

Killi  April  last  provides  that    suit,    intended    for  use   in  the 

ition   of  salted  bides    for   export,  is  to  be   exempt 

from  import  duty. 

San  Domingo. 

Import  Duties  ;  Mollifications  in  . 

\  decree,  dated  the  28th  June  last,  makes  the  following 
literal  ions  in  the  rates  of  Customs  duties  leviable  upon 
vrtjin  articles  imported  into  S  n  DomiDgo. 


olive  oil. 


f  Pits. ait  duties 

"\\  less  50 p 
-iuiiK-;  eodliveroil  and  preparations')  t.  . 

J  l'  '■ 


Tin   above  rates  arc  exclusive  of  the  various  surtaxes 
i*  lich  bavo  Invn  imposed  from  time  to  time.) 


1.— GENERAL. 

\«    iciation  of  Chambers  of  Commerce  or  hie 
United  Kingdom. 

Bit.  of  Trade  J.,  Sept.  12,  1901. 

A  meeting  of  the  Association  of  Chambers  of  Commerce 

i  t tie  United  Kingdom  was  held  at  the  Mechanics'  Institu- 

ttiogham,  on  Tuesday  and  Wednesday,  the  .3rd  and 

th  September,  the  chair  being  taken  each   day  by   Lord 

Uehury. 

Among  others,  the  following  resolutions  were  passed: — 

German  Tariff. 

That  this  Association  views  with  alirin  the  proposed 
ii  rease  of  the  German  Tariff,  and  strongly  protests  against 
le  same,  believing  that  it  will  be  injurious  to  the  trade  of 
lis  country." 

Patent  Law  Amendment. 

"That  this  Association  approves  of,  and  adopts,  the 
illowing  resolutions  upon  Patent  Law  Reform,  passed 
y  a  Conference  of  Chambers,  held  at  Manchester  on 
'  i  .luoe,  in  pursuance  of  a  recommendation  of  this 
ssociatioD,  on  13th  March  last. 

'  1.  '  That  this  Conference  heartily  approves  of  the  Report 
f  sir  Edward  Fry's  Committee  on  the  first  question  sub- 
itted  to  it,  and  of  the  separate  notes  relating  thereto  of 
r  Kdward  Fry  and  Mr.  Herbert  Hughes,  and  of  Sir 
award  Fry  respectively,  and  recommends  the  Association 

I  'umbers  of  Commerce  to  request  the  President  of  the 
"anl  of  Trade  to  bring  in  a  bill  next  Session  to  give  effect 
liereto.' 

That,  in  the  opinion  of  this  Conference,  no  amend- 
out  of  Section  22  will  be  satisfactory  which  does  not 
ovule  for  the  granting  of  compulsory  licences,  i.i  default 

the  bona,  fide  manufacture  of  the  patented  article  in  the 
nited  Kingdom,  and,  therefore,  this  Conference  disagrees 
ith  the  conclusions  of  Sir  Edward  Fry's  Committee  on  the 
Mnd  question  submitted  to  it.' 


That   this   Conference  approves  of   the    findings  of 
Sir  Edward    Fry's  Committee  on  the  third  question   suh- 

nnttcd  to  it.' 

"4.  'That  in  the  opinion  of  this  C'onfen Tice,  no  patent 
right,  which  ha-  pre\  iiiuslv  h.cn  e ranted  elsewhere,  -In mid  he 
valid  in  this  e  urn  r_v  for  a  longer  period  than  in  the  country 
of  origin.' 

"  5.  '  That  all  patented  articles,  or  the  packages  in  which 
they  arc  contained,  should  he  marked  witli  the  word 
"  Patent,"  and  with  the  registered  Dumber  of  the  patent 
and  the  date  of  registration.' 

"That  the  Council  he  requested  to  urge  upon  the 
President  of  the  Hoard  of  Trade  the  importance  of  giving 
legislative  effect  to  the  foregoing  resolution-." 

Trad,-  Marks. 
"That  this  Association  supports  the  action  of  the  London 
Chamber  of  Commerce  in  introducing  a  Bill  to  amend  the 
existing  Act-  relating  to  Trade  Marks,  and  further  resolves 
that  the  Hoard  of  Trade  be  requested  to  giant  facilities  for 
a  full  inquiry  into  the  unsatisfactory  working  of  the  present 
law,  with  a  view  to  adequate  legislation  thereon." 

Cheap  Coal  Supplies. 
"  That  any  investigation  into  the  coal  resources  of  this 
country  should  include  an  inquiry  into  the  economic  effect 
of  railway  and  municipal  charges,  rates,  taxes,  and  dock 
dues,  with  a  view  of  providing  for  the  re-adjustment  of 
these  burdens  upon  industry,  before  the  most  valuable 
cheap  coal  supplies  arc  exhausted. 

Ontario  Government  Assay  Office. 

En j.  and  Mining  J.,  Canadian  Supplement,  Aug.  24,  1901. 

The  Assay  Office  is  preparing  a  list  of  factories,  chemical 
and  metallurgical  works,  dealer-,  See.,  in  the  United  States. 
Creat  Britain,  Germany,  and  France,  which  use  ores  and 
minerals  known  to  occur  in  Ontario. 

The  list  will  also  include  uses  and  approximate  market 
values  of  minerals  at  present  commercially  valuable. 

Letters  asking  for  information  coming  under  ihis  head 
will  receive  attention. 

Drug  Imports  in  Natal, 

Cltem.  and  Druggist,  Aug.  31,  1901. 

During  the  six  months  ended  June  30,  1901,  the  imports 
into  the  colony  included  the  following :— Apothecary  ware, 
28,994/.  ;  acetic  acid  (368  galls.),  92/.;  medicinal  prepara- 
tions, 31,582/.;  drugs  (free),  8,090/.  (the  total  combined 
value  of  the  aforesaid  articles  in  the  six  months  of  1900 
was  .r)2,29I/.)  ;  extracts  and  essences,  15,388/.;  perfumery, 
5,116/.;  photo  ware,  7,938/.;  saccharin,  1,086/.;  saltpetre 
(137  cwt.),  137/.;  sheep-dip,  4,211/.;  toilet  soap,  4,540/.; 
soap,  other  than  toilet  (4,775,866  lb.),  40,064/.  ;  perfumed 
spirits  0,351  galls.),  2,989'. ;  spirits  of  wine  (41  galls.),  70/. 

Minerals  and  Phosphate  in  Palestine. 
Comm.  Intelligence,  Sept.  7,  1901. 

Valuable  mineral  deposits  have  been  discovered  in  Pales- 
tine, on  both  sides  of  the  Jordan  and  the  Dead  Sea.  The 
waters  bold  magnesium  chlorides,  bromides,  and  potash 
salt-.  There  are  also  the  bituminous  chalk  springs  of  Xebi 
Musa,  which  contain  from  30  to  40  per  cent,  cf  asphaltum. 

The  most  important  of  all  the  deposits  is  phosphate, 
the  immense  fields  of  which  to  the  east  and  west  of  the 
Jordan  need  only  better  means  of  communication  in  order 
to  ensure  their  development. 

Trade  of  Mexico  in  1900. 

Foreign  Office  Annual  Series,  No.  2G93. 

Imports. 

The  value   of  chemical  products  imported  into  Mexico, 

during  the  year  1900,  was  525,805/.,  as  against  455,300/.  in 

1859. 

Paints  and  varnishes,  including  aniline  dyes  and  extract 
from  dyewoods,  are  valued  at  112,514/.,  as  against  101.016/. 
in  1899. 


- 
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Drugs,  patent  medicines,  &&,  were  imported  to  the  value 

-  against  92,303/.  in  1899. 

The  value  of  imports  of  sulphate  of  eopper  and  of  iron 
...1  from  79,005/.  to  55,636/. 

Caustic  soda  anil  potash,  much  used  in  cotton  factories, 
lure  valued  at  66,665/.,  iu  the  year  1900 

27,296  tons  of  cement  ami  hydraulic  lime,  valued  at 
30,049/.,  were  imported  during  the  year  1900,  as  against 
I  tons,  rained  at  46,862/.,  in  1893.  This  increase  is 
due  to  the  large  amount  of  cement  required  fur  the  relaying 
of  the  pavements  in  the  city  ol  Mexico,  after  the  drainage 
has  been  finished.  No  data  are  obtainable  as  to  how  much 
cement  or  hydraulic  lime  of  home  production  has  been 
used  in  the  same  period. 

The  firebrick  imported  represents  a  value  of  11,023/. 

The  greater  quantity  of  imported  cement  came  from  the 
United  Kingdom,  but  clay  pipes  and  firebrick  were  of 
American  origin. 

The  value  of  imported  glassware  in  1900  was  244,795?., 
,-iinst  184,568/.  in  1899,  principally  from  the  United 
States  and  Germany. 

France  and  Germany  supply  the  greater  part  of  the 
earthenware  and  china  imported  into  this  country,  which,  in 
1900,  amounted  to  71,334/.,  as  against  65,802/.,  i"n  1899. 

Imports  of  earthenware,  china,  and  glass  from  the  I'nited 
Kingdom  are  very  small. 

Ammunition  and  dynamite  come  from  the  United  States. 

l'aper  and  its  manufactures  were  imported  to  the  value  of 
4.")0,s;^/.,  as  against  407,056/.,  in  1899.  Cigarette  paper 
comes  from  Spain,  and  unsized  paper  from  the  I'nited 
State-.  The  new  paper  factory  at  Mexico  city,  equipped 
with  all  modern  appliances,  is  producing  fair  qualities  of 
trapping  and  other  papers. 

Exports. 

Dnt  woods  consisted  of  39,435  tons  of  logwood,  value  1 
at  139,9452.,  and  5,750  tons  of  fustic,  valued  at  13,060/.,  as 
against  a  total  value,  in  1S99,  of  85,141/. 

Lead,  in  1900,  amounted  to  1,484,418  cwts.,  valued  at 
439,003/.,  as  against  1,327,508  cwts.,  valued  at  386,568/., 
in  1899. 

Rubier,  in  1900,  amounted  to  517,000  lb,  valued  at 
48,938/.,  as  against  189,280  lb.,  valued  at  40,170/.,  in  1899. 

Among  industrial  products,  may  he  mentioned  sugar, 
principally  unrefined,  valued  at  1,460/.,  as  against  3,851/. 
in  1899.  This  decrease  is  chiefly  due  to  the  extra  local 
demand,  either  in  the  making  of  cane  spirits,  or  in  the  pre- 
serving of  fruits  in  syrup,  an  industry  that  has  rapidly 
increased  of  late  in  the  State  of  Vera  Cruz,  the  towns  of 
Jalapa,  Cordoba,  and  Orizaba  being  the  principal  centres, 
on  account  of  the  quantity  and  diversity  of  fruits  grown  in 
the  neighbourhood. 

The  export  of  vanilla  decreased  considerably  both  in 
quantity  and  value,  frosts  and  rains  in  the  early  part  of  the 
year,  and  the  want  of  the  latter  at  the  proper  season,  spoilt 
the  plants,  and  the  crop  was  lost.  The  quantity  exported, 
in  1900,  was  60,921  lb.,  as  against  133,676  lb.,  in  1899,  and 
the  values  were,  respectively,  62,565/.  and  181,547/. 

Thi-  bean  is  now  receiviog  the  attention  of  many  of  the 
American  agricultural  companies,  the  properties  of  which 
an  in  the  State  of  Vera  Cruz,  and  the  exports  for  1901 
will  probably  -how  an  increase  over  those  for  1900. 

Among  medicinal  herbs  may  be  mentioned  jalap,  valued 
at  3,936/. ;  and  sarsaparilla,  valued  at  5,996/. 

IT.— FUEL,  Etc. 
Alcohol  as  Fuel  is  Gebmany. 
Imp,  Inst.  J.,  Sept.  1901. 
Prof.    Bcbrend    has    carried    out    experiments,   nt    the 
Bohenheim Technological  Institute,  on  the  use  of  alcohol 
in  motors]  in   place  of  petroleum.     The  motors  used  were 
of    German     make    and    of     six    horse-power.       The    first 
experiments  were   made  with  ordinary   methylated  spirits, 
and  later,  with  alcohol  containing  varying    proportions    of 
L'-ing    methylated  spirit,   the   cost   of  working 
I -43d.     per    horse    power,     for    one     hour,     while 
admixture  of  benzene  to  the  extent  of  68  per  cent,  reduced 


this  amount  to  l-25i/.,  for  the  same  amount  of  energy 
Using  petroleum,  the  cost  with  the  same  motor  amounted  in 
l-2</.,  so  that  alcohol  containing  about  20  per  cent,  of  ben- 
zene could  compete  successfully  in  Germany  with  petroleum, 
as  a  source  of  power  for  explosion  engines.  The  alcohol 
employed  for  trade  purposes  iu  Germany  is  a  potato 
costing  about  11</.  per  gallon.  (See  also  this  Jourual, 
1901,  853.) 

IV.—COLOUHIXO  MATTERS,  Etc. 

Dyestuffs  in  Japan. 

Chamber  of  Com.  J.,  Sept.  1901. 

Colours  and  dyestuffs  show  a  decrease  in  importation, 
being  in  1898  valued  at  111,265  yen,  and  in  1899,  ot 
74.879  yen,  all  intended  for  shipyards  and  manufacturer 
of  textile  goods.  Large  quantities  of  colours,  cobalt,  Stc  , 
are  imported  for  the  porcelain  factories  at  Kiusuiu. 

DvKsrirF  Imposts  of  Italy. 

( "bomber  of  Com.  J.,  Sept.  1901. 

Italy's  importation  of  dyestuffs  considerably  din 
in  1900.      The  importation  from   Germany   suffered    most, 
and    this   importation    will    probably    become   still    mote 
reduced,  as    the  native  industry  has  recently  develi 
a  greater  extent.     Cheap  articles,  which  replace  the 
English  and  German  goods,  are  already  being  manufactured 
in  the  country,  and  every  effort  must   be   made  to  compete 
with  native  Italian  industry. 

Diestdff  Imports  of  the  Canary  Islands. 

Chamber  of  Com.  J.,  Sept.  1901. 

The  importation  of  colours  aud  dyestuffs  into  the  Cinary 
Islands  materially  increased  last  year,  aud  doubled 
pared  with  that  of  1899.  Germany,  France,  aad  Italy  have 
attempted  to  import  their  productions,  but  England  has 
maintained  her  dominant  position  as  regards  the  suppU 
of  colours. 

Indioo  in  India. 

Chem.  Trade  J.,  Sept.  7,  1901. 

The  collector  of  Customs  at  Calcutta   shows   that,  in  Ihi 
three  years  preceding  the  appearance  of  synthetii 
on  the  market,  the  average  annual  exports  of  indigo  ftou 
Calcutta  were  109,182  cwt.,  valued  at  231  rupees  pei 
maund  (S2£  lb.),  whereas,  during  the  last   four  years,  tbi 
competition  of  artificial  indigo  has  sent  down  the 
exports   to    70,964  cwt.,   valued   at   only    178   rupei 
maund.      Experience    showed    in     1899 — 1900    that    tli 
artificial   indigo  effectively  limits  the  level  to  which  price 
can    rise,   when  the  output   of  natuial  indigo  is  deficient 
With  a  maximum   limit  set   upon  prices,  the  future 
industry  depends  on  a  reduction  iu  the  cost  of  pm 1 
The  area  under  indigo  has  been  much  reduced  in  the  la> 
two  years.     In  Lower  Bengal,  the  reduction   is  a<  great  a 
60  per  cent.     liussia  is  supplying  her  requirements 
from  Java.     One  satisfactory  feature  of  the  jearjusl 
is  an  advance   from  33  to  40  per  cent,  in  the  proportion  ol 
the  total  shipments  that  went  to  non-European  port<. 

V.-PREPARIXG,  BLEACHING,  Bit., 
TEXTILES,  YARNS,  AND  FIBRES. 

Potash  from  Sheet's  Wool. 

Chem.  and  Druggist,  Aug.  31,  1901. 

The  greater  part  of  the  pot  ish  salts  contained  in 
wool  is  lost  in  the  wash-waters,  aud  little  or  no  atlem). 
has  been  made  in  England  to  save  it.     On  the  Com 
much  as  2,250,000  lb.  of  wool-potash  is  produced  annua": 
l>\   several   wool-washing  works.     This  contains  from  73  I 
90  per  cent,  of  potassium  carbonate  and  some  soda.    A 
Great   Britaiu   is  the  most    important   centre  of  the  woo 
sj  inning  anil   weaving   industry,  attention   is  drawn  t     I 
waste   which   goes   on    here.   '.Mr.   W.   K.   B.  I. 
Liverpool,  is  now  trying  to   introduce  here  a  wool-wasliiui 
machine,  which  saves  the  potash,  as  well,  as  the  < 
The  machine  is  largely  used  on  the  Continent,  aud  eontisl 
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.-tit in II v  of  a  battery  of  spray-washers,  which  enables  the 
h  water  to  pass  from  one  wool  compartment  to  another, 
o  repercolation.  The  wool  is  impregnated  successively 
li  liquids  that  lose  in  alkaline  properties  as  the\  gain  in 
t,  until  the  wool  reaches  the  temperature  o)  the 
ihing-bath.  The  capacity  of  the  machine  per  tin  of  10 
iries  from  HI  to  318  cb.  ft.  of  greasy  matter,  at  a 
_ii v  of  12"  Baume, according  to  the  kind  of  wool  treated, 
tiie  capacity  of  the  washing-tub.  Every  35*36  cb;  ft. 
,1  about  17J  lb.  of  wool  potash,  selling  on  the  Continent 
.bout  12.«.  ('«/.  per  cwt.  Some  sorts  cf  wool  yield  more 
locate  of  potash  than  others — for  instance,  Australian 
il  yields  about  1  GO  grms.,  and  line  qualities  of  Buenos 
ool  yield  as  high  as  190  grms.  of  carbonate  of 
13b,  per  kilogramme  of  combed  wool. 


Mho  krisinq  and  Millerainising  Textiles  in 
Germany. 

Foreign  Office  Annual  Series,  No.  2671. 
be  patent  respecting  the  process  of  mercerising  cotton, 
terly  the  property  of  the  firm  of  Thomas  and  Prevost 
d,  and  afterwards  of  the  Company  Bemberg,  has 
hired  by  the  Patent  Orlice  null  and  void.  The 
nt  Office  caused  a  thorough  investigation  into  the 
er  to  he  made  by  experts.  An  invention  for  the  treat- 
t  of  fabrics,  called  "  Millerainising,"  seems  to  be  an 
.ved  system  of  hot-pressing. 

VII.— ACIDS,  ALKALIS,  AND  SALTS. 

Chemicals  in  Austria-Hungary. 

Foreign  Office  Annual  Series,  No.  2G88. 

Iphuric  acid,  sulphate  of  iron,  alum,  and  the  production 
ineral  colours  are  confined  to  Bohemia.  In  1S99,  there 
■  imported  into  Austria-Hungary  : — 


Articles, 


Quantity. 


Value. 


uric  acid, . 
•«l  colours . 


Tun?. 
7,814 
6,038 
470 
1,980 


£ 
13,134 

u  m 

814 
4,B31 


e  chief  imports  into  Austria-Hungary  in  19U0  were: 
luric  acid,  10,584  tons,  of  which  nearly  all  came  from 
any;  and  sulphate  of   copper,  3,516   tons,  of  which 

uited   Kingdom  supplied   1,350  tons  ;  Germany,  374 

and  Italv,  316  tons. 


Saltpetre  at  Oporto. 
Foreign  Office  Misc.  Series,  No.  2695. 

nnan  saltpetre,  though  not  considered  here  so  good  as 
uing  Irom  the  United  Kingdom,  has  a  large  con- 
iu  owing  to  its  cheapness.     German  prices   tend  to 

■   factor    which  will   operate    favourably    upon    the 

nation  of  the  British  article. 

Potash  from  Sheep's  Wool. 
See  under  V.,  page  952. 

Acid  Plant  at  Atlanta,  Ga. 
See  under  XV.,  page  957. 
Phosphate  in  Palestine. 
See  under  I.,  page  951. 

1   I.—GLASS,  POTTERY,  AND  ENAMELS. 

China  Clay  in  British  Guiana. 

Eng.  and  Mining  J.,  Aug.  17,  1901. 

increasing  use  of  kaolin  iu  the  manufacture  of  IrL-ks, 
1  ttes,   molds,   tiles     for    ioofiug,     pottery,    pavement, 
"id  concrete,  is  drawing  attention  to  the  deposits  of 
•v  material.     Investigations  in   British  Guiana  show 


that  a  superior  grade  of  kaolin  is  produced  on  the  Corciityno 

River,  surfaci tcroppings  up  the  Berbice  and    Demerarn 

[livers  indicate  good  clay  lands.     Recently  n  New    Jf"orl 
company  took  a  45  years'  lease  of  some  i  'orentyne  deposits, 
agreeing   to    take    100,000   tons   annually,   shipments  to    I, 
made   to  New  Yolk.      Just  now  the  mi  le  methods  of  work 
ing  make  it  almost  impossible  to  produce  more  than  30,000 
tous  a  year,  but  a  modern  plant  will  probably  be  erected  and 
the  output  materially  increased,     Vessels  of  14  ft.  draft  c  iu 
navigate  the  Corentyne  Kiver,  and   the  freight  rate  to  New 
York  on  clay  shipped  iu  ballast  is  estimated  at  about   2*  10 
dols.  per  ton. 

Glass  Industry  ob  Bohemia. 

Foreign  Office  Annual  Scries,  No.  2688. 

In  Gabion/  the  manufacture  of  imitation  jewellery, 
buttons,  beads,  ornaments,  deeorated  glass,  &c,  Is  largel] 
eairiedon,  and  some  30,000  persons  are  employed  in  this 
branch  alone  ;  the  value  is  about  40,000,000 kr.  (1,666,666/.)- 
About  189  export  firms  are  engaged  iu  this  trade.  Deco- 
rated and  coloured  glass  is  manufactured  at  Haida  and 
Steinschouuu,  where  from  0,000  to  7,000  people  are  em- 
ployed. In  the  neighbourhood  of  Pilsen,  window  gla-s  is 
manufactured.  Iu  the  Eyer  district,  near  Elbogen,  the  firm 
of  Siemens  has  established  the  manufacture  of  wire  glass. 

The  export  in  1899  was  55,649  tons,  worth  2,082,515/.; 
in  1900,  57,076  tons,  worth  2,150,811/.  13,514  tons  were 
seDt  to  Germany;  11,348  tons  to  the  United  Kingdom; 
2,916  tons  to  Italy;  2,846  tons  to  France;  1,977  tons  to 
Switzerland. 

The  porcelain  industry  is  carried  on  in  the  neighbourhood 
of  Carlsbad,  where  the  bulk  of  the  factories  in  Austria  are 
found.  The  export  was,  in  1899,  9,G48  tons,  worth  462,21s/. ; 
in  1900,9,512  tons,  worth  513,587/.  The  increase  in  value, 
in  1900,  was  due  to  a  larger  export  in  the  more  expensive 
decorated  styles.  The  largest  importers  are  Germany,  the 
United  Kingdom,  Italy,  and  Switzerland. 

Glass  Imports  of  Nagasaki  (Japan). 

Foreign  Office  Annual  Series,  No.  2G92. 

There  is  an  increase  of  600/.  in  glass  manufactures. 
Belgium  supplies  the  whole  of  this  article  of  import. 

Glass  Manufacture  in  Japan. 

Imp.  Inst.  J.,  Sept.  1901. 

The  manufacture  of  glass  iu  Japan  is  still  in  its  infancy 
and  the  greater  part  is  imported.  Japan  makes  electric 
lamps  and  other  simple  goods,  but  has  to  import  window 
glass  and  other  important  articles  from  abroad.  This  un- 
satisfactory state  cf  the  Japanese  glass  trade  is  due  to  two 
causes,  viz.,  the  want  of  capital,  which  prevents  the  instal- 
lation of  first-class  machinery,  and  the  scarcity  of  skilled 
workmen.  All  attempts  to  produce  plate  glass  have  failed. 
The  import  of  broken  glass  from  Europe  and  America  hu^ 
ceased,  as  the  Japanese  can  now  make  glass  entirely  from 
raw  material  in  their  own  country. 

IX.— CEMENTS,  Etc. 

Portland  Cement  in  America  and  the  West  Indie-. 
U.S.  Cons.  Reps.,  Vol.  1X17.,  No.  251,  Aug.  1901. 

Canada. 

About  half  the  imported  cement  comes  from  Great 
Britain  ;  Belgium,  Germany,  and  the  United  States  follow 
in  the  order  named.  It  is  suggested  that  other  countries 
take  unfair  advantage  of  the  preferential  tariff  in  favour  of 
Great  Britain,  by  export  ug  cement  to  England  for  re- 
export to  Canada  as  British  cement. 

British  Columbia. 

Imports  are  chiefly  of  British  origin,  since  cement  forms 
the  return  freight  of  the  salmon  fleet,  aud  much  is  re-exported 
to  neighbouring  American  cities  on  the  Pacific  coast.  The 
demand  is  increasing  owing  to  large  building  operations. 
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r.Ki  S'SWII  EC. 
Annual   imparts    amouol    to    10,000    bbls.    (of  3J0    lb- 
each),  of  which  the  greater  part  conies  from  Belgium  and 

Hi  J. 

men!  imp  jrted  in  barrels  finds  the  readiest  scale. 

(  INTASIO. 

(  anada  supplies  the  demand,  and  fojr  ne.v  factories  arc 
in  course  of  erection.     Over  production  is  probable. 

>U  v 

England  Bends  nearly  one  half  of  total  imports,  the 
remainder  coming  from  Germany,  the  United  States,  and 

Belgium.      There  is   a   large    ilein  md.      (See   "  Trade   of 
Mexico,"  page  951.) 

British  Honduras. 

Wrv  little  cement  is  used  here.     Tariff— 12^  per  cent. 

Costa  Rica. 

The  United  States  send  one  half  of  total  import,  followed 
b\  Germany  and  Spain. 

Much  of  the  American  cemeut  is  of  Eng'ish  or  German 
origin. 

The  market  is  small,  and  cement,  which  should  be  quick- 
setting,  should  be  imported  in  iron  barrels. 

oms  dues  : — 1  cent.  (United  States  gold)  per  kilo. 

GUATEMALA. 

During  1900,  about  4,000  100-lb.  bbls.  were  imported, 
nearly  all  from  Germany. 

Salvador. 

The  principal  ports  of  exportation  are  San  Francisco, 
where  cement  is  of  Belgian  origin,  and  Hamburg,  where  it  is 
of  German  or  Belgian  origin.     Annual  import  is  1,500  tous. 

C'u>ti>ms  dues  : — Nil.  Cement  should  be  packed  in  iron 
oases. 

Antigua. 

The  market  here  is  limited. 

Baham  ls, 

Imports  : — 4liO  bbls.  per  annum,  chiefly  German. 
Duty.— 20  per  cent,  ad  valorem. 

Dcica  Vt'r.sT  Indies. 

A  small  quantity  only  is  imported  and  all  is  German. 
Duty,  3  per  cent. 

Haiti. 

[mporls  : — About  2,000  bbls.,  chiefly  from  Germnny, 
England,  and  France. 

Unties:  -25  cents  per  bbl.,  with  50  per  cent.,  33',  per 
Cent,  and  25  per  cent,  surtax. 

Barrels  should  be  strong  enough  to  bear  rough  handling. 

Terms  : — G  mouths'  credit. 

M  LRTIFIQUB. 

Cement,  known  as  "  artificial  cement,"  or  "  the  half-slow 
process,"  is  imported  chiefly  from  France. 
Duty. — 19 "5  cents  per  bbl.  of  180  kilos. 

Aeqeot int.  Republic. 

Germany.  France,  and  England  control  the  maikit  by 
giving  credit. 

I  I.E. 

7 ,  i  ,„.,. — Wholesale,  for  50  bbls.  and  upwards,  8  per  ceDt. 
discount  for  cash  on  delivery,  C  per  cent.,  payable  in  30 
davs,  and  net  at  six  months.  A  barrel  weighs  (gross) 
i  lb. 

Germany  tends  to  conlrol  the  market. 

Cystoma  Valuation.— $4  (Chilean)  per  100  kilos.,  gross 
«r<  ight,  with  an  ad  valorem  duty  of  15  per  cmt.,  payable  in 
Chilean  gold. 


l'<   I    UIOR. 

Demand    very  slight.     Germany   and    Belgium   are  li. 
principal  ezporti    - 

Weigh!  (gross]  of  a  barrel  is  180  kilos.  (397  lb.). 
Duties. —  1  percent,   per  kilo.,  plus  10  J  per  cent,  per  hi) 

British  Gi-iana. 

Annual  import   is  13,060  bbls.,  all  from  England.     Dut 
85  cents  per  bbl. 

Ditch  Got  vn  v. 

Annual  imports  amount  to  2,500  bbls.   Customs  dutit  s  d 

Fkkm  ii  Ghana. 

Annual   imports   are   about  2,500  bbls.,  and  com:  Dotl 
from  France,  but  English  cemeut  is  preferred. 

Paraod  IT. 

Annual  impartatiou  is  3,0Jf)  bbls.,  each   weighing  1 
kilos.,  coming   chiefly  from    Belgium.     There   is 
demand. 

Dull/. — 3u  cents  gold  per  barrel. 

UltUUUAT. 

The  importation  of  4,500,000  kilos,  comes  chiefly  fr. 
England,   Belgium,  France,    aud   Geraiany  ;    and 
brands  are  preferred. 

Duty. —  50  cents  per  bbl. 

Bauxite  is  New  South  Wales. 

Eng.  and  Mining  J.,  Aug.  17,  1901. 

The  occurrence  of  bauxite  in   New  South  Wales  «  i- 
known  until   1893,  when  the  geological  surveyor  re 
it  at  Wingello,  iu  the  county  ot"  Camden,  whe 
considerable  areas.     Extensive  deposits  were  also  dis 
in  the  Inverell  and  Emmaville  districts.     The  local 
the  bauxite  deposits  are  as  follows  :   (1)  Wingello,  l; 
from  Sydney,  on    the  railway,   near  Uringelly  Creek  ; 
Inverell,  4GX  miles  north   of  Sydney  (nearest  rail 
miles)  ;   (3)   Emmavillr,  463  miles  north  of  Sydney  (ne:e 
railroad  IS  miles). 

X.— MET  ALL  URGY. 

Aluminium  Soldering  Flux. 
Engineer,  1901. 

Aluminium  soldering  flux  consists  of  about  90  pei 
lard  oil,  with  10  per  cent,  paraffin  wax.     Almost  an]  i 
solder  aluminium,  but   animal  oils   are  be-t.     All  Ihi  ' 
necessary  in  using  lard  oil  for  soldering  almnini 
take  the  greatest  care  as  regards  cleanliness.     Gli 
slightest  tiace  of  dirt  on  the  tinning  of  the  coppi 
quite  fatal,  and   the   process   is   rather   slow.     A 
aluminium,   6   ins.   long    and    \  in.    wide,  takes  ab 
minute    to    tin,   but  after   tinning   it   may  be   solder 
another  similarly  tinned  strip  as  readily  as  tiuplate.  Mill   " 
of  stearic  and  oleic  acids  have  been  patented  for 
pose.     Hydrocarbon   oils  will  ansiver,   but   not  -;! 
animal  oils.     (See  also  this  Journal,  1901,  47.) 

Molybdenite  in  Ontario. 

Eng.  and  Mining  J.  (Canadian  Supplement), 
Aug.  24,  1901. 

Molybdenite,   or  sulphide  of   mohbdenum.   I 
composition    MoS..,  anil   containing  about  50   pel 
molybdenum    when    pure,    is    at    present    of   con"" 
value.    It  is  found  in  numerous  localities  in  EiSternOi 
associated  with  sulphides,  such  as  pyrites  and  pyrrhotih  0 
also  occurs  as  small   segregations  in  syenite.     It  '* 
gr.iv  in  colour,  soft  and   greasy,  marking  on   pap 
generally  found  iu  flakes  or  scale.      It  resembles  ■; 
but  is  heavier,  lighter  in  colour,  and  gives  a  Bttlphui  n 
with  silver  coin  after  fusing  with  sodium  carbonate. 
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A\mi.i,\    Mining  in  Bohemia. 

Foreign  Office  Annual  Series,  No.  2(188. 

i  in  I  mill  has  recently  commenced  mining  opera- 
min  for  antimony.     The  antimonj   ore   mined 

in    lS'.r.)    was    399    tuns,    worth   3,128/.      The 
inl  of  antimony  produced  was  271  tons,  worth  7,036/. 

[RON   DrpOSI  ra  in  Nouw  vy. 

Bd.  of  Trade  J.,  Sept.  12,  1901. 

to  the  reported  purchase  of  the  Dumlerland 

!  iposits,  in  the  north  of  Norway,  by  a  British  company, 

sum,  the  contract    lias  been  completed  with 

in  Government.     In  two  years'  time,  the  com- 

-  to  get  to  work  with  Edison's  patent  "  Magnetic 

which,  in  successive  set*,  arc  to  extract  from 

erj  low-grade  ore,  when  crushed,  the  iron  particle'. 

tupping   facilities  from   the  properly  are  exceptional, 

Ids  will   afford  a  valuable   new  supply  of  ore  to 

iritish   iron    industries.     In   Sweden    the    ironmasters 

in.  what  sceptical   as  to  the  actual  working  results  of 

ew  enterprise,  and  do   not  view  the   new   company's 

•  ivc  undertaking   with  any  apprehension,  at  present. 

new    process,    if    entirely    successful,    will    effect    a 

lerable  revolution  in  the  iron  iudustry. 

Copper  Mining  in  Mexico. 

Foreign  Office  Annual  Series,  No.  2693. 

er  mining   in  Mexico    is  increasing.     In   1899   the 
r  of  mining  properties  in  existence  was  258,  while  on 
iber   31,    1900,   352    were    returned   as    paying   the 
t  tax  on  mining  properties. 

:  increase  was  in  the  State  of  Sonora  and  in 

1  nia.  the  number  in  the  former  having  increased 

:_'  to  69,  and  in   the  latter  from  15  to  42;  most  of 

to  the   Boleo  Company,  the  principal  centre 

■  rations  of  which  is  near  Santa  Kosalia,  on  the  Gulf  of 

1  alit'ornia,  whence  the  ores  are  shipped  to  Guaymas, 
•  mainland,   for  transmission  overland,  through   the 
Mm  house  of  Nog  ties,  to  the  United  Slates. 
1   quantitv  of  copper  exported  in  1900  was  27,483  tons, 
ill    at    949,523.'.,   as   against   25,103    tons,    valued    at 
1899. 
export  of  copper  ore  was  402  tons,  as  against  209 
:  the  remainder  was  exported  in  the  form  of 
regolus,  or  copper  matte,  but   does  not   include   the 
;  of  argentiferous  capper,  as  that  is  classified  as  a 
is  metal. 

rlj  all  this  ore,  or  refined  metal,  found  its  way  to  the 
.  State;,  which  acts  as  a  great  distributing  centre. 
i'  ilj  other  couutry  that  supplies  the  United  States  with 

■  .  either  in  ore.  bullion,  or  matte,  is  British  Columbia, 
I  '  the  output  from  the  Mexican    mines   or   smelters 

0-,  expurts  will  increase,  and  that  Colony  will  have 
I   up  the  first  place  to  Mexico. 


XII.— OILS,  Etc. 

r  On.  and  Vegetable  Tallow  in  me 
Straits  Settlements. 

Chem.  Trade  J.,  Sept.  7,  1901. 

•Mint    Oil.  —  There    was   imported,    during    1900, 

lb.,   the  import  value  of  which  was    1,011,679 

in   (76,320/.).     About  97  per  cent,   of  the  oil 

■om  Ceylon.    During  1900,  cocoanut  oil  was  exported 

1  amount  of  14,740,533  lb.,  the  export  value  of  which 

10  dols.   Mexican  (140,885/.).     There  went   to 

cent.  ;  to  Sumatra,  15  per  cent.:  to  Penang, 

■  lent ;  to  Selangor,  6   per  cent. ;  to   Dutch  Borneo, 

to  Perak,  4  per  cent. ;  and  to  Java,  4  per  cent. 

'  ^lable    Tallow.  —  Imports    during    the    year    1900 

.'1  to   52,533    lb.,  valued   at    7,034   dols'.    Mexican 

',,  while  exports  amounted  to  91,900  lb.,  valued   at 

Mexican    (3,611/.).     About   60  per  cent,  of 

la  came  from  Japan,  and  the   remainder  from 

1  ,  all  was  exported  to  Great  Britain. 


.uuni'iuaiiA   Ni  1      1  ,    I'  .-r  Arulri. 

Foreign  Office  Annual  Series,  Wo.  2630. 

There  is  a  large  trade  in  "mafi  a   out  containing 

a   large    pele  ,(.      Lubricants,  soap,   and   candles 

can  In-  made  from  "  tnafoun  ira."  The  supply  is  pra 
unlimited  ;  the  tree  bearing  the  nnl  grows  wild  all  over  the 
country,  and  the  nut  itself  can  be  bought  for  about  a  \d. 
per  kilo.  It  sells  in  Marseilles,  where  it  is  much 
for  81.  per  ton.  Freight  on  this  produce  to  Marseilles  comes 
to  50a.  per  ton,  a  rate  which,  owing  to  want  of  competition, 
is  excessive. 

Candles  uro  Grease  in  Egypt. 

Chamber  of  Com.  ./.,  Sept.  1901. 

The  import  of  candles  from  the  United  Kingdom  has 
rapidly  declined  until  it  has  almost  ceased  to  e\i 
worth  having  been  imported  in  1899,  as  against  6E5.919 
in  1895.  Belgium  and  France  have  driven  the  British 
trade  ill  this  article  quite  out  of  the  field.  The  import  of 
grease  increased  from  £  149,227,  in  1895,  to  BE2I,732, 
in  1K99,  the  United  Kingdom  possessing  the  practical 
monopoly  of  this  branch  of  trade. 

Lubricating  Oil  in  Nagasaki. 

Foreign  Office  Annual  Series,  No.  2692, 

An  item  of  6,544/.  appears  in  the  list  of  imports  for 
lubricating  oil.  The  United  States  have  practically  a 
monopoly  of  this  trade. 

Oil  Trade  ob  Gothenburg  (Sweden). 
See  under  XV,  page  957. 

XTII.  A.— PIGMENTS,   PAINTS,   Etc. 

Acetylene  Black  in  Germany. 

Comm.  Intelligence,  Oct.  7,  1901. 

The  soot  produced  by  the  combustion  of  acetylene  is 
superior  in  fineness  and  purity  to  any  other  form  of  carbon, 
particularly  for  pigments  or  ink.  It  would  be  well  adapted 
for  the  preparation  of  black  writing  ink  or  printing  ink. 
The  soot  contains  99-8  of  pure  carbon.  Its  colour  is  a 
pronounced  black  with  a  very  faint  touch  of  blue.  (See 
also  this  Journal,  1899,  284.) 

Paint  Imports  of  NAGASAKI. 

Foreign  Office  Annual  Series,  No.  2692. 

The  import  of  dyes  and  paints,  in  190O,  was  nearly  double 
that  of  1899.  The  principal  items  were  paints  in  oil,  value 
3,580/.,  and  paint  for  ships'  bottoms,  value  6,515/.,  both 
from  the  United  Kingdom. 

XIII.  C— INDIA-RUBBER,  Etc. 

Artificial  Gctta-Percha. 

Bd.  of  Trade  J.,  Aug.  29,  1901. 

The  Imperial  German  Postal  Authorities  have  agreed  to 
give  a  trial  to  the  "artificial  gutta-percha,"  invented  by  A. 
Gentzsch  (this  Journal,  1899,927).  A  further  process  by  the 
same  inventor  for  raising  the  fusion  point  of  resins,  waxes, 
and  such  like  substances,  which  is  employed  in  the  manufac- 
ture of  the  above,  was  described  in  this  Journal,  1899,  502. 
Mr.  Gentzsch  desires  to  sell  his  patent  in  the  United 
Kingdom,  and  has  forwarded  to  the  Foreign  Office,  through 
the  Commercial  Attache  to  His  Majesty's  Embassy  at 
Vienna,  specimens  of  his  "  artificial  gutta-percha "  in 
blocks  and  in  the  form  of  cable,  which  may  be  seen  by  those 
interested,  on  application  to  the  Commercial  Intelligence 
Branch  of  the  Board  of  Trade,  50,  Parliament  Street,  S.W. 

P.ubber  Collection  in  East  Africa. 

Bd.  of  Trade  J.,  Aug.  22,  1901. 

H.M.  Commissioner  for  the  East  Africa  Protectorate 
states  that,  though  information  as  to  the  india-rubber  forests 
is   limited,  a  quantity  of  the  article  is   even  now  exported, 
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It  is  ooDeoted  b\  natives,  who  cut  the  plants  so  that  the} 
die  after  a  single  tapping.  To  prevent  tins  destruction, 
responsible  British  (inns  should  undertake  the  collection 
of  the  rubber,  which  they  would  find  a  paying  busii 
At  present  the  india-rubber  industry  is  in  a  backward 
condition. 

XIV.— TANNING,  LEATHER,  GLUE, 
SIZE,  Etc. 

Disinfection  of  Imported  Hint:?  in  U.S.A. 

Bd.  of  Trade  J.,  Aug.  29,  1901. 

A  Circular,  issued  by  the  Treasury  Department  at 
Washington  to   United  States   Customs  officials,  contains 

the  following  instructions,  regarding  the  disinfection  of  the 
hides  of  neat  cattle  shipped  to  United  States  ports: — 

••  It   having  >ed   that   hides   of  neat   cattle   are 

shipped  to  the  United  States  without  proper  disinfection, 
officers  of  the  ( Customs  are  hereby  directed,  with  a  view  to 
prevent  the  introduction  and  spread  of  contagious  or  infec- 
tious diseases  among  the  cattle  of  the  United  States,  to  treat 
the  same  as  prohibited  importations,  and  to  refuse  entry  for 
warehousing  or  consumption  of  all  hides  of  neat  cattle, 
including  calfskins,  hide-cuttings  or  parings,  and  glue  stock, 
the  product  of  neat  cattle,  shipped  from,  or  the  product  of, 
the  countries  of  Europe,  Asia,  Africa,  Australia,  and  South 
America,  except  hides,  parings,  cuttings,  and  such  glue 
slock  which  have  been  dry  salted  or  arsenic-cured,  or  lime 
dried  alter  a  soaking  for  40  days  in  a  strong  solution  of 
lime,  and  except  abattoir  bides  the  product  of  Sweden. 
Norway,  and  Great  Britain,  in  all  cases  where  the  invoices 
are  not  accompanied  by  proper  certificates  of  disinfection. 
A<  Consular  officers  have  been  instructed  by  the  Secretary 
of  State  to  refuse  authentication  of  invoices  of  hides  not 
properly  disinfected,  the  disinfection  in  this  country,  or 
storage  of  such  hides  in  '  general  order  warehouse '  will 
not  be  permitted,  as  the  passage  of  diseased  hides  through 
the  country  or  storage  with  other  goods,  would  tend  to  the 
dissemination  of  cattle  disease  in  the  United  States.'' 

Hides  and  Leather  Imports  of  Egypt. 

Chamber  of  Com.  J.,  Sept.  1901. 

liritish  trade  in  hides  increased  steadily  and  considerably 
up  to  1S98,  but  declined  again,  in  1899,  to  the  extent  of 
E  E12.000,  partly  due  to  a  reduction  in  the  import  of  hides, 
which  fell  from  6E20,756  in  1898  to  £E8,794  in  1899. 

Tanning  Materials  at  Finn  (Austria)  in  1900. 

Foreign  Of/ice  Animal  Series,  Ao.  2694. 

Impoits  comprised  :  — 

Tons. 

valonia 3,0 

Sumac 300 

Other  extract BOO 

rii ' 

Asphaltum 2,->O0 

and  16,000  tons  of  extract  of  oak  were  exported. 

Hide  ami  Skin  Industry  of  Mexico. 
Foreign  Office  Annual  Series,  No.  2693. 

The  preparation  of  hides  and  skins  has  increased  very 
much  of  late  years,  chiefly  in  the  Northern  States  of  the 
Republic,  where  tanneries  fitted  with  modern  appliances 
have  been  erected  for  the  preparation  of  hides  and  skins, 
for  home  consumption  or  for  export.  Formerly  only  ox 
hides,  sheep  skins,  and  goat  skins  were  salted,  and  were 
sent  abroad  for  finishing,  hut  now  they  are  propcrh 
prepared,    and  tanned,   and    the   preparation    is 

being  extended  to  other  skins,  especially  those  of  the 
"  Iagarto,"  a  species  of  lizard.  Skins  of  the  javali,  or  wild 
■  fox,  native  lion  or  puma,  and  mountain  cat 
arc  also  expom  d 

The  preparation  of  goat  skins  is  carried  on  in  the  States 
of  Puebla  and  <  '.ixaca. 


The  quantity  of  hides  and  skins  of  the  three  p 
varieties  exported  during  the  p.ist  five  years  will  1„ 
the  following  table  : — 


skins  . .. 

Ox  hides 

Deer  skins  ... 


Quantity, 


1S90. 


M97. 


Lb. 

7,813,154 
507.026 


Lb. 
4.124,141 

ni.sj.'.iv.n 


Lb. 
108.958 


H2.683 


The  export    of  the   Iagarto   skins    in    1900  amouuti  to 
601,421  lb.,  valued  at  9,3592. 

XV.— MANURES. 

Fertilisers  in  Siutii  Australia, 

Bd.  of  Trade  J.,  Aug.  29,  1901. 

The  official  Journal  of  Agriculture  and  Indusl 
South  Australia,  for  July,  publishes  information, 
which  it  appears  that  the  use  of  fertilisers  is  praetici 
its  infancy,  as,  prior  to  1897,  only  a  few  bun1. 
annualh  used  by  the  farmers.  Since  then,  their  ns< 
rapidly  increased.  In  1899,  about  12,500  tons  of  hiii 
ate!  4,000  tons  of  locally  manufactured  fertilisers,  or  : 
of  1 6,500  tons,  were  used  for  manuring  the  South  Aust 
wheat  crop.  In  1900,  the  figures  were  : — Imported, : 
tons ;  local,  3,400  tons ;  total,  24,600  tons.  This 
(1901)  the  amounts  arc  estimated  as  follows :— Ini: 
manures,  26,400  tons  ;  local,  5,000  tons  ;  total,  31,401 

The  following  figures  may  be  taken  as  a  fa 
statement  of  the  quantities  of  fertilisers  used  for  th  S 
wheat  crop  :  — 


Tons. 


Imported  fertilisers 

Local  fertilisers 

Total 


86,400 

:.. 


81,400 


This  total  of  31,400  tons   is  made  up  approi 
follows  : — 

Mineral  super-phosphate 

Bone  and  guano  supers 

Thomas  phosphate 

Bone-dust  and  other  fertilisers 


Of    imported    fertilisers,    Great    Britain   supplies 
21,500   tons;  Germany,   2,500   tons;    Xew   South 
1 ,300  tons  ;  and   Victoria,  500  tons.     Except  in  bi 
bone  manures,  the  South  Australian  does  not  apply  i 
to  his  crops,  the-  soil  and  climatic  conditions  be; 
for  this  reversing  of  Europeau  practice.    I'lio-i 
only  have  given  a  profit, and  the  great  demand  is  for 
phosphate. 

At  the  close  of  1900,  the   South   Australian  Par 
passed   a  new  Fertilisers  Act  to  regulate  dealings 
mercial    fertilisers,  and    this   has    had   a    very  sati- 
result  in  man}  ways.     Fifty-seven  brands  of  fertili-' 
registered   in   accordance   with    the  Act,   an! 
grades  of  bone-dust  were  withdrawn  from  the  ruarki 

Phosphates  in  Capi    York  Peninsula,  Soi 
Australia   (Northern  Terku 

lid.  of  Trade  J.,  Sept.  5,  1901. 

Considerable  interest  is  bring  taken  in  the  re 
of  extensive  and  valuable  deposits  of  phosj 
north-eastern  portion  of  Cape  York  Peninsula.     I 
strata,  varying  in  width  from  2  ft.  to  3  ft.  f.  in 
isiderable  depth,  iu  one   insl 
40  ft.,  the   phosphates   improving  as    the  depth  IB 
Between    these   strata  there  are   layers  of  powder" 
appear  to  be  pure  phosphates,     The  lai 
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.1  to  be  lying  in  projections  between  two  rises,  and  these 

i  cations  have  I"1''"   traced  for  over  a  mile  ami  a  quarter 

lie  coast,  wherever  similar  formations   occur.     The 

is  within  four  miles  of  Port  Clinton,  and   i     only 

li  s  distant  from  the  present  phosphate  works  hi 

,    ,  ig  report  lias  been  received  from   the  School 
lyst  mi  specimens  of  phosphutic  ruck  from  the 
lod:— "  I'he  sample  was   found  to   consist   of 
.!.-.  and  contained   phosphoric  acid,  ;J  I  ■  5<>  per  cent., 
.i  relent  to  75-44  per  cent,  triealcie  phosphate." 

M   Ki  i;  hi  i  ski;  and  Acid  I'lani    it  Atlanta,  (is. 

Chem.  and  Druggist,  .!«>/.  24,  1901. 

assrs.  Armour  and  Co.,  of  Chicago  and    London,   are 

large    plant    for    the    production    of    chemical 

,  ul  Atlanta,  Ga.,  at  a  cost  of  about  500,000  ('ols. 

dings  will  comprise  a  sulphuric  acid  plant  capable 

tiO  tons   of   acid    per   day,  and  a   plant    for 

pulating    the   materials    used    in    the    manufacture  of 

ial   fertilisers.     (See  also   this  Journal,  Max   1901, 

vnii  ihi   Trade  of  Gothenburg  (Sweden). 

Foreign  Office  Annual  Series,  No.  2690. 

guano  and  oil  mills  on  this  coast,  only  five  were 

:ur   a  short   period,  owing  to   the  high   price  and 

of  fish,  the  total   pioducliun   consisting  of  about 

i  tons  ot  .Miami  and  1  50  barrels  c  I'  oil. 

c   supply    of  rape-seed   oil  was   very  small  and   prices 

high. 

>i  train  oil  has  been  higher,  and  the  supply  very 
Lte,  in  fact  the  article  has  scarcely  been   obtainable 


XVI.— SUGAR,  STARCH,  Etc. 

Import  Duties  in  Great  Britain. 

See  under  Tariff  Changes,   p.  948. 

i<AR  Production  in  Germany  during  1900-1 
Campaign. 

Bd.  of  Trade  J.,  Any.  22,  1901. 

Inzeiger  of  the  13th  August  publishes  statistics 

ii"ii  of  sugar  in  Germany  during  the  mouth  of 

last,  and  during  the   1900-1    sugar  campaign.     During 

last,   10,048    metric   tons    of    raw    sugar   and    91,096 

c   tons  of  refined  sugar   were  produced   in   German 

ries  and  refineries.      In  July,  1900,  the   production  of 

ugar  was  3,847  metric  tons,  and  that  of  refined,  89,170 

Daring  the  1900-1  sugar  campaign  1,739,303  metric 

Hud  1,289,999  metric  tons  of  refined  sugar  were 

ced,  01  a  total  of  crystallised    sugar   in    terms  of  raw 

1,786  metric  tons,  as   compared  with  1,573,008 

t  raw  and  1,215,204  tons  of  refined,  during  the  1899 — 

campaign,  or  1,791,252  metric  tons    of    crystallised 

,  in  terms  of  raw. 

R  Industry  of  Bohemia. 

Foreign  Office  Annual  Series,  No.  2688. 

;  effect  of  the  sugar  duty  levied  by  the  United  King- 

Ij    watched    by    the   industry   here,    and    the 

Sugar     Industrial     Society  "    expresses     the 

lUe  tax  will  he  an   undoubted  benefit  to  British 

that  the  diuy   on   raw  sugar  max    favour  the 

the  sugar  beet  in  the   United  Kingdom  and 

i    industry  in   the    British    Isles,  thus  dealing  a 

the  expoit  trade  of  Bohemia. 

st  of  the  large  refineries  are  fitted  with  machinery  for 

expressly  for  the  British  market. 

existing  agreement    between   the   refiners  and   raw 

•  rs  comes  to   an  end   next  year,  and  the  latter 

he  refiners  to  guarantee  a  minimum  price  of   32  kr. 

n   lieu  of  the   present    30  kr.  (1/.  5s.)  per  100 

being  renewed.      The  term  of  the  trust  was  for 


Dili    r.iw  sugar  produce  1,  in  1899    -1900,  n  Bohemia  was 
refini  i,    126, 1 1  G   ions,  the  production 
50-8  pei  cent,  of  the  total  in  Austria- Hungary. 

The  export  was  76,746  tone  of  raw  and  ions  of 

refined  sugar,  or  56 '7   per  cent,  of  the  total  exported  from 
the  Dual  Monarch} . 

Si  G  vR  Ti:  IDE   in     \  viii.suu    i  . 
Foreign  Office  Annual  Series,  No.  2692. 

The  import  oi  sugar,  during  1900,  shows  an  increase  of 
62,706  cwts.  in  quantity,  and  10,528/.  in  value,  as  compared 
with  1899.  This  increase  does  m.1  denote  greater  demand  ; 
the  quantity  imported  in  1899  was  i  cceptionally  small, 
owing  to  the  large  stocks  carried  over  from  1898. 

The  absence  of  refineries  in  Kiushiu  has  necessitated  the 
importation  of  a  highei  grade  of  sugar  into  Nagasaki  than 
into  Kobe  or  Yokohama.  The  lowest  tirade  recognised  by 
the  Customs — below  No.  14  Dutch  standard  in  colour— 
includes  not  only  raw  but  also  partially  refined  and  refined 
sugar  of  low  quality.  The  Bugar  imported  is  composed  of 
low  refined  grades  from  Song  Kong,  though  appearing  in 
the  category  which  includes  raws.  The  bulk  of  the  sugar 
imported  consists  of  granulated  white  grades  of  the  highest 
quality,  the  demand  steadily  increasing  in  this  direction. 

The  greater  part  of  the  trade  with  Nagasaki  is  in  the 
hands  of  the  Hong  Kong  refineries,  which  supply  a  sugar 
refined  from  the  best  qualities  of  Java  and  Philippines 
caim.  Beet  sugar  from  Germany  and  Austria-Hungary 
is  also  imported,  but  its  failure  to  stand  the  long  voyage 
and  its  unsatisfactory  condition  after  a  few  weeks'  storage 
has  militated  against  its  BUCCess  in  the  local  market. 
Small  quantities  of  Formosan  and  South  China  raws  are 
occasionally  brought  in,  but  the  demand  for  low  grades  is 
declining,  and  where  still  existing  is  amply  supplied  from 
the  Goto  and  other  islands  in  the  south  of  Kiushiu. 

XIX.— PAPER,  PASTEBOARD,  Etc. 

Paper  Inbustry  of  Bohemia, 

Foreign  Office  Annual  Series,  No.  2688. 

The  paper  industry  of  Austria  is  chiefly  carried  on  in 
Bohemia. 

lu  tlie  Eiesengebirge,  in  the  valley  of  the  Upper  Elbe,  and 
in  the  Aupa  districts,  there  arc  no  fewer  than  17  paper 
mills  and  18  cellulose  factories,  and  there  are  also  minor 
establishments  at  Gablonz,  Reichenberg,  and  Eriedland. 

In  the  southern  districts  there  are  a  large  number  of 
wood-pulp  and  cellulose  factories  and  paper  mills.  Cigarette, 
parchment,  and  writing  papers,  playing  cards.  &c.  are 
manufactured.  Papier-mache  articles  come  from Beichenau, 
near  Gablonz. 

In  liohmiseh  Kannitz  a  paper  mill  was  recently  built, 
and  steam  is  used  here,  for  the  first  time  in  Austria,  in  the 
production  of  paper.  The  engine  is  of  1,200  horse-power, 
and  also  works  the  electrical  plant. 

There  are  12  paper  mills  in  the  Empire,  29  being  in 
Bohemia.  In  1899,  the  export  was  102,419  tons,  worth 
1,650,218/.,  and  in  1900,126,486  tons,  worth  1,955,947/. 
25,068  tons  were  exported  to  Germany,  20,511  tons  to  Italy, 
and  8,071  tons  to  the  United  Kingdom. 

Paper  in  Roumania. 

i  'hamh  .  of  Com.  J.,  Sept.  1901. 

In  Roumania  there  exist  four  paper  factories,  viz.,  a 
paper  factory  .at  Letea ;  a  cardboard  factory  at  Bnsteni;  a 

paper  factory  at  Campulung  ;  ami  a  paper  and  cardboard 
factory  at  Saecui.  In  addition,  there  are  a  wood-pulp 
factory   at   Cheia,   and   two    cardboard   fact  at 

Cosmeneschti,  the  other  at  Grozeschti.  The  capital  en- 
gaged in  these  factories  amounts  to  7,468,000  lei,  of  which 
3,637,000  lei  are  appropriated  for  the  laud,  buildings,  and 
canals,  and  3,831,000  lei  for  machinery  and  installation  of 
the  works.  The  working  capital  amounts,  approximately,  to 
2,350,000  iei.*  The  productions  of  the  paper  and  card- 
board  factories  amounted,  in    the   year    1S99,  to   6,697,000 

*  A  lei  is  nearly  equivalent  to  1  Franc. 
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kilos.,  in    1900:  value   of  these   pro- 

ductions being  3,910,000  lei  in  1899,  anil  1,160,000  lei  in 
1900.  The  entire  quantity  wa~  used  in  the  country  itself. 
In   1899  there  were  sold   5,  kilos.,  of  the   value  of 

3,541,000  lei  By  the  law  of  Peb.  13th,  1898,  the  public 
authorities  are  bound  to  procure  the  paper  tin  \  require  from 
the  four  factories  in  the  country.  Thus,  in  the  year  1899, 
the  authorities  used  1,454,000  kilos.,  of  the  value  of 
1,220,500  lei.  The  total  consumption  of  paper  and  card- 
board, in  the  year  1S99,  reached  7,833,000  kilos.,  8,456 
kilos,  of  which  remained  in  the  country,  whilst  1,^77,1100 
were  exported. 

WoOD-Pt "!.!•    IN    GoTHBNBURQ    (SwKDEN). 
Foreign  Office  Annual  Series,  No.  2690. 

Chemical  wood-pulp,  both  aulphite  and  sulphate, occupied 
a  firm  position  throughout  the  year,  the  greater  part  of  the 
output  being  disposed  of  during  the  early  part  of  the  season, 
aud  this  industry  has  been  attended  with  a  good  result. 

The  prospects  of  1901  are  also  very  satisfactory,  not- 
withstanding the  increase  in  production  and  the  new  mills. 
Contrary  to  there  being  an  over-production,  the  demand 
appears  to  be  increasing  steadily. 

Quotations  for  good  brands  of  sulphite  and  sulphate  have 
been  about  .-/.  €*.  ±,l.  to  8/.  17s.  3>/.  per  tou,  f.o.b.  at 
Swedish  port  of  shipment. 

Mechanical  wood-pulp,  which  was  affected  by  the  severe 
drought  during  the  autumn  of  18S9,  met  with  a  favourable 
market,  and    the   manufacturers  of  this  article   have   had  a 

Prices  were,  for  dry  pulp,  5/.  to  6/.  13s.  4<i.,  aud  for 
moist  pulp.  21.  108.  to  3/.  6s.  8d.  per  ton,  f.o.b.  at  Swedish 
port  of  shipment,  depending  on  quality  and  time  of  delivery. 

XX.— FINE  CHEMICALS,  Etc. 

Quinine  in  Cohea. 

Foreign  Office  Annual  Series,  No.  2687. 

Quinine  continues  to  be  an  important  item  in  the  import 
trade.  Last  year,  the  quantity  imported  was  120  cases  of 
100  1-oz.  bottles  each,  valued  at  abont  8,000/.  The  business 
is  in  the  hands  of  a  German  firm. 

Pkbuyian  Bass  prom  a  Commercial  Standpoint. 

./.  J  I.  Stallman,  N.Y.  J.  of  Pharmacology,  July  1901. 

.Mr.  Stallman  calls  attention  to  the  increase  in  the  con- 
sumption of  cinchona  of  late  years.  The  annual  production 
of  bark  in  ail  countries  twenty  years  ago,  be  says,  was  about 
6,000,000  lb.  j  in  1890,  the  production  had  increased  to 
over  18,000,000  lb.  In  1900,  the  production  was  not  over 
1  1,000,000  lb.,  but  of  a  high  test,  while  the  accumulated 
stocks  in  Europe  had  become  reduced. 

It  appears  that  consumption  has  at  last  overtaken 
production,  and  increased  shipments  from  Java  will  be 
required  to  supply  manufacturers,  and  make  up  for  the 
expected  deficiency  from  British  Easl  India  and  Ceylon. 
In  any  case,  the  days  of  quinine  selling  below  Is.  per  oz. 
aie  numbered,  and  the  average  value  of  the  unit  during  the 
next  three  years  will  be  above  the  average  of  1896-98. 
The  present  state  of  the  cinchona  and  quinine  markets  do 
not  dow  seem  to  favour  this  view, especially  if  the  increased 
shipments  from  Java  (which  already  show  an  excess  of 
1,710,000  Amsterdam  lb.  over  1901.)  continue. 

XXII.— EX  PI.  OSIVES,  Etc. 

Match  Tbadb  or  India. 

Comm.  Intelligence,  Sept.  7,  1901. 

No  matches  are  manufactured  in  India;  all  are  im- 
ported. Japan-has.  for  the  past  six  years  or  more,  haded 
ihe  list, with  the  Straits  Settlements  a  close  second,  and 
Belgium  and  Sweden  follow  in  the  order  named.  The 
value  of  the  match  trade  in  India,  last  year,  was  nearly 
10  lakhs  of  rupees  (say  265,000/.),  of  which  these  four 
supplied  about  four-fifths.  The  remainder  was 
shed  by  ourselves,'  Germany,  Norway,  and  other 
Countries. 


In  the  following  table  are  given  the  imports  h\  cnuiili 
during  the  last  three  years,  and  the  total  furnished  b] 
countries  each  year : — 


Matches 

Tmportet 

into  India. 

Country. 

1899-1900. 

1900 

Hupei  s. 
481,744 
:;i  1,444 

800,247 

l.all.127 

3,475,938 

The  great   bulk   of  these   matches   are    of   the 
variety.     Twelve   boxes,  wrapped  in   a   blue  paper 
package,  retail    in  the  bazaars  (if  Bombay  at  1  unuu  6  | 
(about  lsi/.)  per  package. 

BOARD   OF   TRADE    RETURNS. 
Summary  of  Imposts. 

Articles. 

Month  end  ii 

1900.                  UN. 

£                      t 
2,7:.:'. 
899,958                441,1 

Oils 

Raw   materials  for  non-textile  in- 
dustries. 

Total  value  of  all  imports  .... 

7,288, 

11,442,313 

Summary  op  Exports. 

Articles. 

Month  ending  31st 

1900. 

1901. 

Metals  (other  than  machinery)  .... 

£                       £ 
4,112,128 

711,90 

7,S88,002    ! 

Total  value  of  all  exports. . . 

Imports  op  Raw  Material  for  Non-Textii.k 
Industries  for  Month  ending  31  ST 

Quantities. 


Articles. 


Bark,  Peruvian  ..    Cwt. 

Caoutchouc „ 

Li  urn  s— 

Arabic 

Lac,  4c , 

Gutta-percha  ....        „ 
Units,  raw: — 

Dry 

Wet 

Ivory , 

Manure  :— 

Guano Tons 

Bones 

Paraffin Cwt. 

Linen  rags Tons 

Esparto 

Pulp  of  wood 

Rosin Cwt. 

Ta  I  lnw  and  stearin       „ 

<     'at   No. 

Sheep 

N  i!     lie  of  Mill;,.  .  .     Tolls 

Phosphate  of  lime      ., 


19HII. 


1,058 

37,531 


11)01. 


4,008 


■  i  7,6118 

13,115       ion 


J  3.498 
15,834 

614 

3328 

7,'JOi 

1,167 

17,881 

42.212 

164,006 

262,953 


27,985 
566 

1,121 
14,943 
31,348 

125,852 


1,0.18.434  I.:. 

;    7  1,060,407 

3,246  11,576 
24,362 


Vali.... 


1900. 


£ 

3.79! 


24,167 
180,317 

31,077 

12,258 
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pouts  op  Metals  fob  Month  ending  31st    A 


Articles 


m 

,. Tons 

gUlUJ 

uwrought 

i  pig  and  sheet      ,. 



Lb. 

•rore Value  £ 

Cwt. 

Tons 


Quantities. 


1900. 


6,082 

."./Ml 

6,303 
17,668 
66,102 
67,604 

57*868 


isoi. 


i  i.  :iil  7 
7.7  in 
6,239 
18.833 
68,193 
50,867 

7l",069 
6,613 


Value. 


1900. 


Li  0,441 
309,099 

96  121 
8,640 

55,4  13 
398,841 

91,912 


1901. 


E 
119,240 
304,646 

115,821 
415,601 
106,436 


ipobts  of   Chemicals  and  Dtestuffs  fob  Month 
ending  :s1st  August. 


Quantities. 


Value, 


Articles. 


■lung  materials  Cwt. 

ounds 

i,  &c „ 



ite of  potash..      „ 
ticals.utlier  Value  £ 
li  and  gambier.  Tons 

zarin Value  £ 

ilineaud  other    „ 
to Cwt. 


Tons 


ill . 


19C0. 


90,  99 

9,297 
12,228 
8,965 

l",244 


163 

82.669 
2,814 


1901. 


1900. 


{  S  }  «w 


16,770 
29.713 
17,234 

64,678 

11,(1113 


1,280 


984 
62,030 

2,904 


14,483 

8,587 

12,593 

131,857 

222398 

12,822 

37,691 

2,650 

14,100 
23,599 


£ 

6,812 

8,969 

v  ; ! 

1  1,638 

12,852 
140,117 
27,238 

19,110 

1 4,068 
17,268 

29,811 


tobtb  of  Oils  fob  Month  ending  31st  August. 


Articles. 


■nut. 


Cwt. 
Tuns 
Cwt. 

leuir.  :— 

iminating..  Gall. 

irioatiiig 

Tons 

,4c. Tuns 

o.  jatiue Cwt. 


Quantities. 


1900. 


1901. 


38,968 

95S 

83,403 

21,386,930 
2,675,129 

3,660 
4,429 
47,388 


36,981 

1.2(18 
133,551 

15,273,1 16 

2,722,503 

1,800 

1,202 

71,936 


Value. 


190O. 


1901. 


46.729  46.465 

.17.(131         47,783 
91,916       148,936 


420,774 
87,391 
91,712 
72.923 
66,881 


268,374 
86,885 
46,507 
81,226 
8  1,608 


ii-obts  of  Miscellaneous  Articles  fob  Month 
ending  31st  August. 


Quantities. 


Articles. 


nt 
and  earth- 
are. 
Value£ 


Tons 
Cwt. 


Cwt. 


it 

les Gross 

er Cwt. 

"id  gelatin.  „ 
'T.unmanu-  „ 
"red. 

■drake  ....   Tons 
<  and  pig-  Value  £ 

eboard   Cwt. 
>tru-  Value  £ 

uid     soap   Cwt. 
del". 

maoniac- 


1900. 


9,080 

29,1145 


110,817 

9.171 

41,364 

127,668 
31,255 
1.3.27., 

108,920 

2S2235 


13,175 
33,891 


1901. 


Value. 


1900. 


22.782 
31,37.. 


111,144 
86,928 

51.812 

II". M    , 

26,398 

17,7.31 
98,482 

23,726 


480,397 

21,173 
42,201 


£ 
18,688 

98,399 

62,701 

10,766 
78,861 
56,626 
56,066 

7(11,741 

186379 

113,283 

390,640 

45,040 

19,668 
45,798 


£ 

41,093 
88,465 

74,539 

61.369 
40,889 

63,741 

32215 

37,263 

627,671 

162.373 
107,195 

22,773 
48,088 


Exports  of  Metals  (otiiku  than  Maohinbbt) 
for  Month  ending  81st  August. 


Articles. 

Quantities. 

Value. 

1900. 

1901. 

1900, 

190L 

8,887 

V.:  in 
12,876 

8,214 

77.11" 

•• 
10.1    . 

12.171 

£ 

05 

.-..  .,  : 

12.326 

£ 
291,002 

61,217 

102063 

Copper 

Lean Tons 

Plated  wares...  Value  £ 

Zinc 

Exports  of  Drugs  and  Chemicals  fob  Month 
ending  31st  A  i 


Articles. 

Quantities. 

Value. 

1900. 

1801. 

1900. 

1901. 

£ 

£ 

261,678 

83,579 

Bleaching  materials    ., 

s  1.739 

62,418 

2  1. 1S5 

20387 

Copper  sulphate  ..  Tuns 

412 

3n  7 

9.777 

7,001 

(  hemical  manures      „ 

632960 

222,311 

109,421 

91,699 

Soda  compounds : — 

. 

Caustic •  „ 

80,82 1 

11,004 
7.672 

Bicarbonate , 

82,189 

17.50S 

56,751 

■1.2(.7 

"■ 

25,492 

11,075 

Expobts  of  Miscellaneous  Abticles  for  Month 
ending  31»t  August. 


Articles. 


Gunpowder.  ...     Lb. 

Candles , 

Caoutchouc Value  £ 

Cement Tons 

Products  of  coal.  Value  £ 
Earthenware  ...        „ 

Stoneware „ 

Glass:— 

Plate So.  Ft. 

Flint Cwt. 

Bottles 

Other  kinds 

Leather: — 

To  wrought....       „ 

Wrought Value  £ 

Seed  nil Tons 

Floorcloth Sq.Yds. 

Painters'  materials  Val.  £ 

Paper Cwt. 

Rags Tons 

Soap Cwt. 


Quantities. 


1900. 


1901. 


Value. 


1900. 


1801. 


889,800  Cwt.7.083 
1,518,600      1,674*200 

28,770 


7.483 
27,018 
120,159 


172.739    Cwt.4,013 


23.272 

51,139 

.. 

11 1,367 

.. 

181,171 

•• 

18,222 

68,086 


8,171 
62,921 
20,477 


11,773  ;        10,047 

V.  175 
2,862,600     2,1 


81,069 

61,917 


72,783 
5,823 

66,2110 


11,66.3 
23,573 
31,3117 
17,423 

126.217 
47,9  10 
72,171 

177,933 
140,443 

24.232 

71,148 


16,755 
29,032 
Ml,9!'ll 
44,328 
62,267 
153,342 
17,943 

7,086 
20,085 
31,265 
23,806 

882277 

7.3.761 
1(10.332 
1.35,53,3 
117,960 

8422-14 

7')  7 16 


iHont&Ip  patent  list. 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 
Applications. 
16,597.     J.  Critchlow.     Improvements  in  apparal 
sifting  potters'  slip,-  anil  other  semi-liquids  and  dri  materials 
Aug.  19. 
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R.   Wolff,  Java. 
An*.  20. 


16,691.     W.    Fair.veather. — From    11 
Improvements  in  centrifugal  mac: 

16,734.  A.  Polhrook  and  E.  II.  Pulbrook.  Improve- 
ment- in  or  connected  with  the  separation  from  one  another 
ofsnbi  iving  different  specific  gravities.     Aug.  20. 

16,94:;.  L.  J.  Bizet     Improvements  in  the  manufacture 
of  receptacles  for  liquids  or  gas  under  pressure.     Complete 
cation.     Aug.  28. 

lT.uTi.  J.  Ross  ami  A.  W.  Mackenzie.  Improvements  in 
bungs  or  stoppers  for  ca-ks  and  other  storage  receptacles 
for  '"liquids  generating  or  giving  off  gases  or  waste  vapours. 
Aug.  20. 

17,131.  J.  T.  Pearson.  Improvements  in  atul  relating  to 
the  cooling  of  condensing-water  ami  other  liquids.    Aug.  27. 

17,358.  M.  M.  Waite  and  F.  K.  Storey.  A  new  or 
improved  apparatus  for  mixing  and  stirring.  Complete 
cation.     Aug.  29. 

17,304.  (>.  M.  Hillig  and  W.  Mullet-.  Improvements  in 
p>  apparatus  for  continuous  working.  Com- 
plete Specification.    Aug.  29. 

17,432.  K.  Simon.  Improvements  in  evaporating  appa- 
ratus.    Aug.  30. 

17,17s.  J.  W.  Macfarlane  and  A.  K.  Kobertson  of  the 
firm  of  Watson,  Laidlaw,  and  Co.  Improvements  in  ceutri- 
fugal  machines.    Aug.  31. 

17. ■">.">;.  O.  Fraueke.  An  improved  non-conducting  mate- 
rial for  eoatiug  steam  pipes  or  the  like.  Complete 
Specification.     Sept.  2. 

17,581.  J.  Lowe.  Improvements  in  and  relating  to 
separating  apparatus.     Sept.  3. 

17,624.  F.  C.  Creau.  Improvements  in  apparatus  for 
disintegrating  and  drying  pulp.  Complete  Specification. 
Sept.  3. 

17,67*'.  W.  Wyatt.  Controlling  the  flow  of  liquids  into 
vessels  or  chambers,  or  from  one  vessel  or  chamber  into 
another.     Sept.  I. 

17,071.  J.  J.  Boyle  and  Royles,  Ltd.  Improvements  in 
or  applicable  to  sterilising  apparatus.     Sept.  4. 

17,72G.  M.  M.  Bropby.  Apparatus  for  regulating  the 
flow  of,  and  separating  mechanical  impurities  from,  water. 
steam,  and  other  fluids.     Complete  Specification.     Sept.  4. 

17,684.  V.  Schwaninger.  Improvements  in  apparatus 
for  raising  fluids.     Complete  Specification.     Sept.  6. 

17, '.i77.  W.  P.Thompson.  Improvements  in  and  appa- 
ratus for  evaporating  brine  or  other  liquids,  and  in  separating 
the  resulting  vapour  and  solid  matter.     Sept.  9. 

18,08.i.  II.  S.  Marsh.  Improvements  in  and  relating  to 
refrigerating  apparatus.     Sept.  10. 

Is. 174.  F.   Olai  and  C.   Brown.     Improvements  in  and 

relating  to  carburetters.     Sept.  11. 

18,183.  E.  Shaw.  Improvements  in  the  method  of  and 
apparatus  for  evaporating  water  from  solutions.     Sept.  1 1. 

18,233.  J.  B.  Greeuhalgh.  Improvements  in  distilling 
apparatus.    Sept   12. 

18,335.  P.  Naef.  Improvements  in  and  relating  to  the 
treatment  of  liquids,  for  the  precipitation  of  solids,  for 
evaporating  or  for  distilling  them.  Filed  Sept.  13.  Date 
applied    tor  Feb.  13,   19U1,  being  date  of  application  in  the 

United  states. 

I.  .1.  Wimon  uud  the  Wilson  fcilter  Syndicate,  Ltd. 
Improvements  in  filter  presses.    Sept.  14. 

COMPLETE   SPECIFICATIONS   ACCEPTED 

1900. 

R,.  Thomson.     Improvements  in  kilns.     Aug.  28. 

J.  O.  O'Brien.— From  A.  G.  Enock  and  1).  Eoock, 
Pumps  or  apparatus  for  the  compression  of  gas  or 

air,  applicable  to  compressors  for  refrigerators,  mining,  and 
other  purposes.     Aug.  28. 


9575. 

Natal. 


15,969.  J.  Wcstaway.       Apparatus  for  compressii 
pulp,  powder,  or  other   material    into  blocks  or  other  forms 
Sept.  11. 

18,645.  A.Parker.     Electric  furnaces.     Sept.  11. 


F. 


1901. 
Strickeisen. 


Evaporating      npparatu- 


1  1,889 

Sept.    18. 

14,40.!.   P.   M.    Knopp.     Apparatus  for  filtering  or  pari 
tying  liquids.     Aug.  21. 

14,989.  C.  Friesleben.     Centrifugal  separators.    .\ 

II—  FUEL,  GAS,  and  LIGHT. 
Applications. 

16.661.  S.    Horsey.       Improvements   ju    apparatus   fi 
washing  or  scrubbing  gas.     Aug.  19. 

16.662.  S.    Horsey.      Improvements    in    apparal 

washing  or  scrubbing  gas.     Aug.  19. 

u;,i)'.-9.  G.  Westingbouse. — From   W.  J.  Knox,  Uniti 
States.     Improvements   in   or    relatiug   to   a   proci 
apparatus  for  the  manufacture  of  gas.     Aug.  20. 

16,700.  G.   Westinghouse. — From   W.   J.   Knox,  Uniti 
States.     Improvements   relating  to   the  supply   of  heat 
receptacles,  such  as  coking  ovens,  annealing  ovens,  and  li 
like.     Aug.  20. 

16,702.  G.  G.  Smith.  Improvements  in  acet\  I 
generators.     Aug.  20. 

16,737.  J.  G.  L.  Bormann.  Improvements  rela 
the  combustion  of  fuel  in  furnaces.     Aug.  20. 

16,777.  A.  J.  Gabriel,  M.  Lindahl,  and   1-.. 
Improvements  in  acetylene  gas  generators.     Aug.  21. 

16,895.  C.  Cory.  Improvements  in  artificial  fu 
their  manufacture.     Aug.  22. 

16,909.    H.  J.  Haddan.— From  J.   B.   dc    Lcn 
States.     Improvements  in  mantles  for  incandescent  lightii 
Aug.  22. 

17,171.  E.  B.  Cornell  and  W.  C.  Alderson.  Pre 
apparatus  for  making  a  fixed  gas  for  lighting,  hi 
any  other  purpose.     Complete  Specification.     Aug.  27. 

17,219.  P.  It.  de  Faucheux  D'llumy.  An  in 
apparatus  for  the  manufacture  of  fuel.     Aug.  28. 

17,292.    T.  H.  Oswald  and   F.  E.   Bowman.     Inipr- 
ments  in  gas-producing  plant.     Aug.  29. 

17,329.  A.  A.  Masters.  A  combustible  fluid  for 
and  beating  purposes.     Aug.  29. 

17,455.   W.  Doman  and  S.  W.  Bulks.     Improvement- 
acetylene  apparatus.     Aug.  31. 

17,494.  F.  W.  C.  Schniewiud.  Improvements  n 
the  manufacture  of  gas.     Complete  Specification. 

17,507.  C.  Scott-Snell.  An  improved  pressure 
for  incandescent  gas  lighting.     Aug.  31. 

17,510.     F.     \V.     C.     Schniewiud.       Impro 
apparatus  for  the  manufacture  of  gas.     Complete 
tion.     Aug.  31. 

17,517.  F.   J.   C.   Jones.     Improved  method  of  D 
combustible  gas.     Sept.  2. 

17,524.    V7.   H.    Davis.      Improvements   relating  to 
candescent  gas  burners.     Sept,  2. 

17,506.  C.    Helin.     Apparatus  for  generating  acetyl 
Complete  Specification.    Sept.  -2. 

17,637.   H.  Wolf.     Improved  process  and  ap] 
incinerating,  shaping,  and  hardening  im 
S   pt.  3. 

17,852.  S.  F.  Fierce.      See  Class  X. 
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F.  Chailly.     Improvements  in  the  manufacture 

fuel  briquettes,  blocks,  or  pieces.    (  plete  Specifi 

?pt.  6. 

17,893.  W.  Doman  and  S.  W.  Bullas.     Improvements  in 
apparatus.     Sept.  7. 

•T.'.itfs.  J.  M.  Tavernorand  II.  Wheatcroft.  A  generator 
r  generating  and  supplying  acetylene  (principally)  and 
her  gas  for  illuminating  and  motive  purposes.     Sept.  9. 

,1.  O.  O'Brien. — From  M.  Wagner,  Franco.     Im- 
ovements  in  acetylene  lamps  and  generators,     Com 

.education.    Sept.  9. 

18,012.    G.    G    Marks.      Improvements    in   burners   for 
scent  gas  lighting.    Sept.  9. 

18,285.  A.  Anderson.  Improvements  in  acetylene  gas 
aerators.    Sept.  13. 

18,347.  A.  Heuke.  Improvements  in  and  relating  to  an 
angemeot  for  the  purification  of  smoke,  soot,  and  dust, 
1  the  prevention  of  sparks.  Complete  Specification. 
pt  13. 

18,361.  .1.  F.  Hearne  and  T.  Ashton.  Improved  petro- 
m.     Sept.  14.. 

Complete  Specifications  Accepted. 

1900. 

T.  Macalpine.     Manufacture  of   improved  fuel. 
it  11. 

I.  II.     Howell.       High-pressure    accumulator    for 
scent  u'as  lighting.     Sept.  4. 
7,004.  W.   H.  Bennett.     Apparatus   for  generating  and 

ueral  oil  gas  for  heating  purposes.     Sept.  11. 
18,527.  Sir  C.  S.  Forbes,  Bart.     Carburetter.     Sept.  11. 
D.   C.   Beggs  and   W.  Fielding.     Apparatus   for 
generation  of  acetylene  gas.     Aug.  28. 

A.  (iranang.     Filling  vessels  with  liquefied  gases, 
1  apparatus  therefor.     Aug.  28. 

8,913.  F.  C.  Thrupp.     Apparatus  for  liquefying  air  and 
anting  oxygen  therefrom.     Sept.  11. 
9,061.  W.T.Sugg.    Ineandescent  gas  burners.  Aug.  28. 
'.'.143.   E.  Stauber.     Coke  oven.     Sept.  18. 
9,398.  C.  E.  Watts  an.l  C.  J.  Watts.     Machine   for  the 
lomeration  of  fuel  and  other  substances.     Sept.  1 1 . 
9,853.  S.  Csakv,  J.  Sarkany,  and  S.  Centian.  Acetylene 
rator.     July  26. 

'.  G.  Mayer.     Incandescent  bodies  for  lighting  pur- 
Sept,  is." 

.'.  H.  de  Thiersant  and  W.  A.  Coulson.     Acetylene 
rators.     Sept.  4. 
-.129.  1\.   Gossweiler.     Process   or  apparatus   for  the 
iminary  heating  of  gas  generators.     Sept.  18. 

1901. 

215.  P.  Jensen. — From   G.  Heine,   Norway.      Treating 
t.    Sept.  Is. 

129.  C.  II.  Schill  and  W.  G.  Primrose.     Apparatus  for 
manufacture  of  gas.     Sept.  11. 

L.   Breittmayer.     Apparatus   for  extracting   the 
hthaline  contained  in   illuminating  and  heating   gases. 

5,646.  E.  J.  Duff.     Gas  producers.     Sept.  11. 

6, 134.  J.    W.   Mason.      Process   for   purifying    hydro- 

11  'a  oils  and  rendering  them  non-explosive.     Sept.  18. 


*'— COLOURING  MATTERS  and  DYESTUFFS. 
Applications. 

''pV  f'  Y-  Johnson. — From  The  Badische  Anilin  und 
Fabrik, Germany.  Improvements  in  the  manufacture 
>-colouring  matters,  and  the  production  of  new  matter 

ise  therein.     Aug.  21. 


1 6,875.  i ).  Imray.— From  The  Farbwerke  vormals  Meister, 

Lucius  and    3i  in         i     \       Manufacture  of  in. 

and  its  homologies.     Aug.  92. 

!    G.  Bloxam. — Fron  che  Fabrik   Bragg 

A.  G.  vormals  Zimmermann  and  Co.,  Switzerland.  Manu- 
facture of  greenish-black  sul]  directly  dyeing 
dyestuffs  for  cotton,     Complete  Specification.    Aug.  22 

10,945.  A.    Rak.       Improvements     in    batteries    for    the 
diffusion  process  by  which  certain  juices,  saps, 
pigments,  and  the  like  are  obtained  from  certain  consistent 
matters,    is  beet-root,  ran,  odorous  plants,  colour  woods, 
tannics,  and  the  like.      Complete  Specification.     Aug.  28. 

16,957.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius  mid  Bruning,  Germany.  Manufacture  of 
disazo  dyestuffs  for  wool,  and  an  intermedia;.-  product, 
Aug.  23. 

17,094.    O.    Imray. — From    Farbwerke    vormals    ".! 
Lucius  und   Bruning,  Germany.     Manufacture  of  orange - 

yellow  to  red  mordant  dyestuffs.      Aug.  26. 

17,273.  J.  y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.     The   manufacture  and  production 

of  new  substantive  colouring  matters  containing  sulphur, 
and  intermediate  products  relating  thereto.     Aug.  28. 

17,356.  J.  Y.  Johnson.— From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  new  azo-colouring  matters  and  materials  for  use  therein. 
Aug.  29. 

17,564.  CD.  Abel. — From  Actiengesellschaft  for  Anilin 

Fabrikation.  Germany.  Manufacture  of  colouring  matters 
directly  dyeing  cotton.     Sept.  ■>. 

17,635.  Sadler  and  Co.,  Ltd.,  and  A.  Dricdger.  Im- 
provements in  the  manufacture  of  pure  anthraquiuone. 
Sept.  3. 

17,807.    H.    E.    Newton.— From    The    Farbenfabriken 

vormals  F.  Bayer  and  Co.,  Germany.  The  manufacture 
or  production  of  new  colouring  matters,  and  of  intermediate 
products  therefor.     Sept.  5. 

17,809.  H.  J.  H.  Fenton.  The  preparation  of  an  oxida- 
tion product  of  tartaric  acid  applicable  to  the  manufacture 
of  dyes.     Sept.  5. 

18,333.  H.  H.  Lake.— From  Chuit,  Naef,  et  Cie.,  Swit- 
zerland. An  improved  process  for  the  preparation  of 
alpha-ionone.     Sept.  13. 

18,389.  I.  Levinstein,  C.  Mensching,  and  Levinstein,  Ltd. 
Manufacture  of  black,  sulphur-colouring  matters,  directly 
dyeing  cotton.     Sept.  14. 


Complete  Specifications  Accepted. 

1900. 

18,533.  H.  H.  Lake. — From  Chemical  Works,  formerly 
Sandoz,  Switzerland.  Manufacture  of  sulphur  dyes,  and 
materials  for  use  therein.     Sept.  4. 

18,726.  B.  Willcox.— From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  Manufacture  of  derivatives  of 
aromatic  amines,  including  new  colouring  matte?-. 
Aug.  -2  S . 

18,756.  I.  Levinstein,  C.  Mensching,  and  Levinstein,  Ltd. 
Production  of  new  azo  colouring  matters  and  of  dyestuffs 
therefrom.     Sept.  18. 

18,939.  H.  E.  Newton. —  From  The  Farbenfabriken 
vormals   F.   Bayer  and   Co.,   Germany.      Manufacture    or 

production  of  new  azo-colouring  matters,  and  of  new  inter- 
mediate products  for  use  therein.     Sept.  11. 

19,062.  H.  F.  Xewton. — From  The  Farbenfabriken 
vormals  F.  Buyer  and  Co.,  Germany.  Manufacture  and 
production  of  new  azo  dyestuffs,  and  of  new  intermedial.' 
products  for  use  therein.     Aug.  28. 


- 


THE  JOURNAL  OF  THE   SOCIETY  OF  CHEMICAL  INDUSTRY.       [Sept.so.ua. 


19. 12."..  H.  E.  Ni-wtnii.— From  The  Farbenfabriken 
■te  K  Bayer  and  Co.,  Germany.  Manufacture  or 
action    of   new    derivatives    ol    the    stilbene    series. 

B.  Willcox.— Krom  The    Badisehe   Anilin    and 
rik,    Germany.      Production  of    indigo   powder. 

131.    rhe  I'.ritish  Oil  and  Cake  Mills,  Ltd.,  and  A.  G. 
vYass.     Manufacture  of  printing  ink.     Sept.  4. 

V.—PBEPABING,  BLEACHING,  DYEING, 

PRINTING,  AND  FINISHING  TEXTILES,  YARNS, 

AND  FIBRES. 

APPLICATIONS. 

i.  R.  Mellor.     Improvements  in  means  to  be  em- 
.I  in  dyeing  yarns  of  woollen,  worsted,  silk,  or  other 
like'  Bbres.  "  Aug.21. 

772.  H.O.Brandt.     Improvements  in  treating  fabrics 
with  n    other    liquids,    and    apparatus   therefor. 

Aug.  21. 

mmercial  Trading  Syndicate,  Ltd..  and 
( ■  ,i    ;  |  a  machine  and  process  for  the  treatment  of 

fibre-  anil  fibrous  substances.     Aug.  21. 

16,901.  .1.  V.  Johnson.— From  The  Badisehe  Anilin  und 
i  Fal.rik,  Germany.     Improvements   in  the  printing  of 
ible  fibre  with  colouring  matters.     Aug.  2  2. 

16,919.  CO.  Weber  and  I.  Frankenbnrg.  Improvements 
in  the  recovery  of  volatile  solvents  used  in  the  treatment  of 
textile  fal.i  ics,  and  apj  aratus  therefor.     Aug.  23. 

17,129.  A.  Barraclongh  and  II.  Barraclough.  A  new  or 
improved  manufacture  of  yarn.     Aug.  27. 

17  965.  H.  Davies.  A  new  or  improved  method  of 
roller  fordyeinf  sing,  and  other  purposes  similar. 

17  974.  B.  Bridge  and  B.  Helm.  Improvements  in  the 
construction  of  rollers  and  bowls  applicable  lor  use  in 
dyeing  and  bleaching  machines,  and  for  other  purposes. 
:.  9. 

18,196.  H.  Jowett,  J.  Jowett.  and  A.  E.  Walworth.  A 
new  or  improved  machine  for  dyeing  and  washing  textile 
materials.     Sept.  12. 

18,412.  C.  l'elham,  Jun.  Improvements  in  waterproofing 
materials.     Sept.  14. 

Complete  Specifications  Accepted. 

19(10. 

11,077.   \V.  H.  Cromptou   and  W.  Horrocks.      Machines 
for  mercerising  and  the  like,  treating  yarn   in   hank  form. 
.  28. 

18.  G.  W.  Johnson. — From  Kalle  and  Co.,  Germany. 
Production  of  discharge  effects  on  dyed  goods.     Sept.  11. 

19,609.  O.  Imray.  —  From  The  Farhwerke  vormals 
Meister,  Lucius  und  Hriining.  Germany.  Process  for 
rendi  ring  wool  incapable  of  absorbing  dyestuffs.     Sept.  its. 

19670.    II.    E.    Newton.  —  From    The    Farbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.     Process  for  printing 
on    with    the    aid    of     dyestuffs    containing    sulphur. 
.  18. 
20,:s32.   W.  I '  iventry.     Machines  for  dyeing  or  otherwise 
treating  yarn   in   the  torm  of  cops,  bobbins,  or  the  like. 
'.  18. 
21,130.  II.     B.    Xewton.  —  From    The    Farbenfabriken 
vormals  F.  Bayerand  Co.,  Germany.   Process  for  producing 
„„  ,  |  i  idi  -  fas)  to  light.    Sept.  18. 


1901. 

ll.S.'i^.  A.  J.  Boult. — From  C.  Masse  and' La  Socicti 
Fraucaise  de    Ramie,    France.      Treatment   of   ramie,  chini 

gra->.  and  other  fibrous  materials.      Aug.  28. 

TO.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

16.750.  R.  Pearson  and  O.  March.  Process  of  produoin, 
ammonia.     Aug.  20. 

16.751.  R.  Pearson  and  O.  March.  Method  of  producin 
ammonia.     Aug.  20. 

16.752.  K.  Pearson  and  O.  March.     Process  of  producin 

nitrogen  oxides.     Aug.  20. 

16,761.  G.  T.  Heilby.  Treatment  of  gases  for  tli 
recovery  of  nitrogen  compounds.     Aug.  21. 

16,849.  11.  Spence  and  P.  Spencc  and  Sons,  Ltd.  In 
provements  in  the  manufacture  of  compounds  of  alumni 
Aug.  22. 

17,87.'..  A.  Descamps.     Sec  Class  XV. 

Complete  Specifications  Accepted. 

1900. 

11,912.  G.  Craig  and  R.  M.  Paterson.  Obtainmenl  c 
alkaline  cyanides  from  crude  materials  containing  cyanog* 
July  10. 

15,873.  C.  Iloepfuer.  Manufacture  of  alkali  salts  :1 
by-products  therefrom.     Sept.  11. 

17,953  F.  Stahlschmidt.  Process  for  the  production 
solutions  of  saccharate  of  iron.     Aug.  28. 

18,218.  A.  Shearer.  Manufacture  of  compounds 
chromic  acid.     Sept.  4. 

18,852.  B.  Willcox.— From  The  Badisehe  Anilin  und  S  ■ 
Fabrik,  Germany.  Means  for  renderiug  solid  hydr 
sulphites  stable  upon  keeping.     Sept.  11. 

21.819.  G.  W.    Johnson. — From    Deutsche    Gold-  u 
Sillier  Scheide-Anstalt  vormals  Rossler,  Germany, 
faeturc  or   preparation  of  cyanamide   and  its  composm 
Sept.  18. 

21.820.  G.  \V.  Johnson. — F'rom  Deutsche  Gold-  u 
Silher-Scheide-Anstalt  vormals  Rossler,  Germany.  Man 
facture  or  preparation  of  alkali  cyanides.     Sept.  18. 

1901. 

2039.  E.  C.   Paramore.     Method  of  and  appara 
generating,  treating,  and  utilising  chlorine  gas.     Sept.  1 1. 

3530.  C.  A.  Flanagan.  Apparatus  for  cone 
sulphuric  acid.     Sept.  18. 

11,919.  E.  Teisler.  Processes  for  preventing  t'n 
of  silicon  fluoride  in  the  decomposition  of  phc 
Aug.  28. 

VIII.— GLASS,  POTTERY,  and  ENAMELS. 
Applications. 

17.161.  P.    M.    Justice.  — F'rom     The    Mississippi    Gl 
Company,  United  States.     Improvements  in   machin 
rolling   configured    wire    glass.      Complete    S|" 
Aug.  27. 

17.162.  I'.    M.   Justice.— From    The    Mississippi 
Company,     United    States.        Improved    method    "I 
apparatus    for    making   corrugated   sheet   glass.     Comp  ' 
Specification.     Aug.  '.'7. 
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17,656.0.  <1.  Kedfern. — From  Socicte  Anonyme  de 
Industrie  Verriere  et  ses  Derives,  Belgiam.  [mprove 
lents  in  the  Manufacture  of  glass  by  electricity.     Sept.  8. 

17,708,  11.  H.  Bridgwater  and  J.  Haley.  Apparatus  for 
urging  an  a'  Dealing  oven  with  glasses  or  like  articles. 

17,920.  T.  Shore.  Improvements  in  or  applicable  to 
'iters' jiggers  for  making  dishes  of  circular, oval,  or  other 
rms.     Sept.  7. 

18,345.  A.  Aufort.  Improvements  in  tunnel  kilns  tor 
irning  ceramic  articles.     Sept.  13. 

K.    .1.    Bourne.     "  Asbestos    Saggar    Marl "    for 
:iking  saggers,  saggers'  bat-,  kiln  bats,  kilu  bricks,  crank-. 
-  for  pottery  use.     Sept.  14. 

Complete  Specifications  Accepted. 
1900. 

".  L.   Grote.     Machines   for   manufacturing   glass 

r  the  like.     Sept.  18. 

!S,!."i2.  G.  Leuchs  and  1\.  Leuchs.  Process  for  produc- 
■  clouded   glasses   and    enamels   by    burnt   titanic   arid. 


.-BUILDING  MATERIALS,  CLAYS,  MOKTAES, 
and  CEMENTS. 

Applications. 

6,640.  0.  Hertwig  and  E.  Liebaug.  Improvements  in 
relating  to  the  manufacture  of  artificial  marble  aud  the 
•.    Complete  Specification.     Aug.  19. 

7,431.  W.  Wood  and  H.  Hartlett.  Improvements  in  the 
lufacture  of  woodite.    Complete  Specification.    Aug.  30. 

".-i::s.   W.  Schwarz.     An  improvement  in  the  manufac- 
of refractory  calcareous  sandstone.     Aug.  30. 

7,540.  H.   W.   C.    K.    Dyson.      Improvements   in    red 

ites  for  the  manufacture  of  artificial  stoues,  pavings, 

ments,  and  plasters  ;   applicable  also  to  brick-making 

decorative  sanded  surfaces,  and  for  use  in  hour-glasses, 

•.  and  the  like.     Sept.  2. 


7,661.  P.   A.  Newton. —  From   The    New   Jersey   Win- 
iany,    United   States.       Improvements   in    fire- 
i{    constructions,    and    method   of  milking   the    sanie. 
iplete  Specification.     Sept.  3. 

J.    Boult. — From     Devise    Freres,    France, 
roved  pressing   mould    for   the  production    of  artificial 
Complete  Specification.     Sept.  6. 

',982.  P.  Preston.  Improvements  in  or  relating  to  the 
uracture  of  concrete,  and  to  means  therefor,  partly 
cable  for  other  purposes.     Sept.  9. 

•,008.  S.   Hoyer-Ellefsen.      Improvements  in  fireproof 
Complete  Specification     Sept.  9. 

.n'7.  J.  Steinbach  and  F.  Duderstadt.  Improvements 
e  composition  of  a  mixture  of  asphalt  and  other  sub- 
'es  in  the  formation  of  blocks  or  slabs.     Sept.  10. 

,168.  W.  Schwarz.  Machine  for  preparing  materials 
he  manufacture  of  artificial  stone.     Sept.  1 1 . 


Complete  Specifications  Accepted. 

1900. 

>"4-  W.  L.  Wise. — From  The  Salubratapetenfabrik, 
•  Switzerland.  Wall  coverings,  and  in  the  method  of 
ifactnring  thereof.    Sept.  4. 

698.  R.  J.  Friswell.  Manufacture  of  refractory 
rials  for  building  and  other  purposes.     Sept.  11. 


1901. 

11,715.  C.  Lorene.    Manufacture  or  production  of  mortar 

ami  the  treatment  of  stone,  and  the  construction  therewith 
of  masonry  work.     Sept.  4. 

12,ii73.  S.   Sborowitz.     Process   for  producing  imitation 
marble.     Sept.  4. 

15,316.  C.    A.  Allison— From  C.   S.   Lawrence  and  F. 
McCornick,  United  State-      Preserving  wood.     Sept.  4. 


X.— METALLURGY. 
Applications. 

16,758.  S.  Cowper-Coles  and  Co.,  Ltd.,  and  S.  (  owper- 
Coles.  Improvements  in  the  application  of  vanadium  to 
iron  and  steel.     Aug.  2 1 . 

16,864.    C.    P.    Sorensen.       A-    process    for    preparing 

aluminium  for  soldering.    Complete  Specification.    Aug.  22. 

16,926.  J.  Nicholas.  Improvements  in  the  recovery  of 
metals  from  sulphide  ores  and  other  material,  and  in  the 
plant  employed  therein.     Aug.  23. 

1 7.244.  F.  M.  David.  An  improvement  for  the  recovery 
of  gold.     Aug.  28. 

17,323.  A.  .1.  Moult.—  From  J.  Miskolczy,  United 
States.  Improvements  in  densifying  and  solidifying  metals. 
Aug.  29. 

17,415.  L.  Braunfels.  Method  for  the  reduction  of  zinc 
ores.     Complete  Specification.     Aug.  30. 

17,580.  A.  J.  Boult. — From  A.  D.  Carmichael,  New 
South  Wales.  Improved  process  for  desulphurising  sulphide 
ores.      Sept.  2. 

17,639.  F.  C.  Crean.  Improvements  in  the  manufacture 
of  iron  or  iron  alloys.     Complete  Specification.     Sept.  3. 

17,752.  H.  R.  S.  Coleman.  An  improved  process  for 
reclaiming  tin  or  zinc  from  tinned  or  zinc  scrap. 
Sept.  5. 


Improved  manufacture  of 


17,779.  C.   F.   Eckert,  juu. 
chrome  iron.     Sept.  5. 

17,852.  S.  F.  Pierce.  Improvements  in  heat-producing 
devices  for  the  smelting  of  ores  and  the  fusing  of  minerals 
in  furnaces.     Complete  Specification.     Sept.  6. 

17.898.  H.  R.  S.  Coleman.  An  improved  process  for 
reclaiming  tin  or  zinc  from  tinned  or  zinc  scrap.     Sept.  7. 

18.149.  D.  Laird.  An  improved  furnace  for  the  cupella- 
tion  of  precious  metals,  and  for  oxidising  and  reducing  ores. 
Complete  Specification.     Sept.  11. 

18.150.  D.  Laird.  Improvements  in  or  connected  with 
-melting  furnaces.     Complete  Specification.     Sept.  II. 

18,162.  J.  Baxeres  de  Alzugaray.  Improvements  in 
obtaining  oxides  from  ores  and  the  like.     Sept.  11. 

18,230.  H.  H.  Lake.— From  W.  R.  Bennett,  United 
States.  Improvements  relating  to  the  hardening  and 
tempering  of  steel.     Complete  Specification.     Sept.  12. 

Complete  Specifications  Accepted. 

1900. 

17,243.  L.  Sterne  and  S.  Cowper-Coles.  Process  for 
rendering  silver  surfaces  untaruishable.     Sept.  4. 

19,316.  J.  R.  Hatmaker.— From  C.  T.  Hennig,  United 
>tate>.     Alloy  and  process  for  making  same.     Sept.  4. 

19,659.  J.  Szirmay  and  L.  von  Kollerich.  Process  of 
coating  metal  goods  and  articles  with  zinc.     Sept.  11. 

21,357.  F.  W.  Biihne.  Process  for  comminuting  metal-. 
Sept.  4. 

H 
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1901. 

Apparatus    for    charging    blast 


.1.    Kennedy. 

Sept.  4. 

A.  D.  Fibers.  treating  molten   blast 

furnace  slag.     Sept.  1*. 

837t;.  H.   Brandenburg  and  A.   Weyland.      Process  for 
extracting  tin  from  ores  or  slags.     Aug.  28. 

15,881     1     Ferraris.     Zinc  or  other  distillation  furnaces. 

11. 

XL— ELECTRO-CHEMISTKY  and  ELECTRO- 
METALLURGY. 

Applications. 

■ : .  V.   Jeauty.       Improvements   in  secondary  bat- 
terie-.     Aug.  1'.'. 

"7.  R.    P&rseke.       Improvements    relating    to    the 
manufacture  of  electrodes  for  galvanic  batteries.     Complete 
itication.      Aug.  - 

J.  Mactear.      Improvements  in   electrolytic  ap- 
paratus  for   production   of  chlorine  and  alkali.     Complete 
on.    Aug.  22. 

17.  Is  7.  A.  Lessing.  Improvements  in  cells  of  primary 
batteries.     Complete  Specification.     Aug.  27. 

17.250.  E.  G.  Scott.  Improvements  in  the  treatment  of 
galvanisera'  and  like  waste  liquors.     Aug.  28. 

17,320.  P.  E.  C.  Corbin.  Improvements  in  or  relating 
to  the  electrolytic  manufacture  of  chlorates  and  perchlorates. 
Fil,  Date  applied  for  March  25,  1901,  being 

date  of  application  in  France. 

17.:ils.  E.  B.  Viles.  Improvements  in  and  relating  to 
plate-  for  *econdary  batteries.     Aug.  29. 

Siemens  Bros,  and  Co.,  Ltd. — From  Siemens 
and  Hal-ke  Acticugesellscbaft,  Germany.  An  improvement 
il  aluminium  electrolytic  cells.  Complete  Specification. 
Aug.  31. 

17,060.  The  Pile-Bloc  Battery  Company,  Ltd.  Improve- 
ments in  electric  batteries.  Filed  Sept.  3.  Date  applied 
tor  Aug.  30,  1901,  being  date  of  application  in  Fiance. 

17.711^.  The  Metals  Corporation,  Ltd.,  and  S.  Cowper- 
Coles.     Improvements  in  the  electrolytic  refining  of  copper. 

3      t.  4. 

L,  Bristol.  Improvements  in  electric  storage 
batteries.    Sept.  9. 

•  .   M.  J.  B.  A.  Colletas.     Improvements   in  electric 

accumulator    batteries.       Complete    Specification.  Filed 

Sept    12.     I>ats  applied   for  Feb.  12.   1901,   being  date  of 
application  in  France. 

Complete  Specifications  Accepted. 

1900. 

9731  B.  O.  Cowper-Coles.  Apparatus  for  use  in  the 
electn -deposition  of  metals.     Sept.  4. 

11,358.  H.  U.  Wollaston  and  T.  V.  Sherrin.  Secondary 
batteries.     July  3. 

Ki.47".  A.  J.  Boult.  —  From  E.  Andreas,  Germany. 
Proce--  ot  lorniing  metallic  electrode  plates.     Aug.  28. 

-    .].    Bleichrode.     Method   for   making  an   inean- 
.• .     Sept.  11. 

1901. 

14.9C7  H.  II.  Lake.— From  A.  G.  Belts,  United  States. 
Apparatus  for  refining  metals  by  electrolysis.     Sept.  18. 


XII.— FATS,  OILS,  and  SOAP. 

Applications, 

17,98s.  I'.  Wcvgang.     Improvements  in  the  treatment 
oils,  fats,  and  other  saponaceous  materials.     Sept.  9. 

18,298.    G.    F.    Carter.       Improved    oil    purifier.     Fil 
Sept.   13.     Date  applied   for  Feb.    13,  1901,  being  date 
application  in  United  States. 

Complete   Specifications   Accepted. 

1900. 

9261.  E.  Petersen.     Means  for  extracting  or  separati 
oil  or  other  substances  from  water.     Aug.  28. 

1901. 

15,603.  A.  M.  Clark.— From  L.  Rissmuller,  Unitt 
Bleaching  whale  and  seal  oils.     Sept.  11. 

16,184.  J.  W.  Mason.     See  Class  II. 

XIII.— PAINTS,  PIGMENTS,  VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

16,930.  G.  YVillock.     Composition   for  removing  pa: 
Aug.  23. 

16,945.  A.  Rak.     See  Class  IV. 

17,555.  O.  Francke.     See  Class  I. 

17.668.  J.   W.   Rowlands   and   O.    R.   Jones.      Bn 

antifouling  paint.     Sept.  4. 

Complete  Specification  Accepted. 
1901. 

7242.  AS.  Ramage.     Production  of  oils  applies 
use  in  the  manufacture  of  paints  and  varnishes.     Sept.  - 


XIV.—  TANKING,  LEATHER,  GLUE,  and  SI/1 
Applications. 

16,797.  T.  H.  Cobley.     Improvement-  in  the  treat 
leather  waste  for  the  recovery  of  tannin  and  tannates,    I 
the  production  of   a  special  guano  and  uitrogenoi  • 
for  the  manufacture  of  manures.     Aug.  21. 

17,012.  J.  F.  Batterworth  and  C.  Martei.     Iuipro 
in  the   manufacture  of  compressed   and    moulded  arti  - 
from  waste  leather  and  animal  skins.     Aug.  24. 

17,404.  W.   S.  Smith.     A  further   improved  m. il 
leather  dressiug.     Aug.  30. 


XV.— MANURES,  Etc. 
Applications. 
16,797.  T.  H.  Cobley.     See  Class  XIV. 

17,875.  A.  Descamps.     Improvements   in  the  t: 
of  poor  phosphates.     Sept.  6. 

18,326.  E.  Jonas.     An  improved  fertiliser.     Sept. 

XVI.— SUGAR,  STARCH,  and  GUM,  Etc. 

Complete  Specifications  Accepted. 

1901. 

10,741.  F.   Singer.      Machine   for   turning    p 
Sept.  11. 

15,853.  G.  Hallenscheid.     Twisted  auger.     Sept.  1 1 
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XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Application. 

16,887.  J.   A.  Ruokdesohel.     An  improved  process   for 
caramelising  or  colouriug  beer  wort.     Aug.  22. 

Will.— FOODS,  SANITATION,  Etc.,  and 
DISINFECTANTS. 

Applications. 

A. — Foods. 

17,133.  T.    Kerfoot.      Improvements   in  desiccated   milk 
and  products  made  therefrom.     Aug.  27. 

17,881.  C.  T.  V.  Brutin.    Improved  method  of  preserving 
omplete  Specification.     Aug.  29. 

18,269.  J.  II.  Hooker.    Improvements  in  the  manufacture 

■I  alimentary  products.     Sept.  12. 

B. — Sanitation.     Water  Purification. 

17,218.  P.  R.  de  Faucheux  d'Huniy.  Improvements  in 
ad  connected  with  retorts  for  carbonising  and  for  distilling 
ecajed  vegetable  and  other  carbonaceous  matters. 
Lug.  88. 

17,396.  C.  W.  Beissel.  Improvements  in  water  softening 
nd  purifying  apparatus.     Aug.  30. 

17,649.  A.  Sorge,  jun.  Improvements  in  water  purifying 
pparatus.     Complete  Specification.     Sept.  3. 

J.  Harris.     Improvements  in  and  relating  to  the 
urification  of  air.     Sept.  5. 

18,366.  W.J.Newton.  Improvements  in  apparatus  for 
■wage  treatment.     Sept.  14. 

18,405.  E.  Peake.  A  new  or  improved  system  of  sewage 
urification.     Sept.  14. 

C. — Disinfecta  n  Is . 

16,736.  B.  Sieber.  A  process  and  apparatus  for  the 
•situation  of  disinfecting  media.     Aug.  20. 

J.  Baxeres  de  Alzugaray.     Improvements  in  and 
1   with  the   manufacture  of  disinfecting  and  anti- 
ptic  fluids  and  compounds.     Sept.  4. 


Complete  Specifications  Accepted. 

B. — Sanitation  ;    Water  Purification. 

1901. 

6817.  F.  Breyer.     Process  for  softening  water.     Aug.  28. 

"388.  P.  D.  Halm  and  0.  Lenz.  Process  for  deodorising 
1  clarifying  sewage  and  effluents  from  breweries  and 
linical  establishments.     Sept.  4. 

C. — Disinfectants. 

1900. 

-",084.  R,  J.  Yarnold.  Obtainment  of  disinfectant  and 
iseptic  preparations.     Sept.  11. 

XIX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 

6,685.  D.  N.  Bertram  and  S.  Milne.  Improvements 
"ting  to  machines  used  in  the  manufacture  of  paper, 
i«r  pulp,  and  the  like.     Aug.  20. 

t>.865.  J.  St.  Clair  Legge  and  S.  Lambert.  A  process 
treating  paper  for  transfer  purposes.     Aug.  22. 


17,006.  ('.  II.  Jacks (j.  I.  Levy,  A.  Barnett,  and  T.  R. 

Marigold.  An  improved  method  for  producing  and  BppL 
ing  a  soluiion  of  xylonite,  celluloid,  and  t li«-  like  substances 
Aug.  24. 

1 7,1124.  E.  C.  Crean.     N.  e  Class  I. 

Complete  Specifications  Accepted. 
1900. 

14, M2.  J.  J.  Tinker.  Blotting  paDer  and  the  like. 
Aug.  28. 

1901. 
249.  V.  Billing.     Manufacture  of  paper.     July  26. 

XX. -FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  and  EXTRACTS. 

Applications. 

10,7."io.   U.  Pearson  and  ().  March.  See  Class  VII. 

16,751.   U.  Pearson  and  0.  March.  Sec  Class  VII. 

16,968.  H.  E.  Newton.  —  From  The  Farbenfabriken 
vormals  F.   Bayer  and   Co.,   Germany.      Improvements  in 

the  manufacture  or  production  of  pharmaceutical  com- 
pounds.    Aug.  23. 

17,081.  J.  Montgomery.  A  process  for  making 
chemically  pure  camphor.     Aug.  26. 

17,924.   W.   Smith.     Improved  process  in   the   manufac- 
ture  of  cineol    (eucalyptol)    by   the   use   of   arsenic    acid 
Sept.  7. 

Complete  Specifications  Accepted. 

1901. 

14,507.  H.  Froehling.  Process  and  apparatus  for 
extracting  alkaloids  and  oils  from  vegetable  substances 
Sept.  11. 

15,447.  J.  M.  Schutz  and  C.  G.  Hawley.  Coffee  com- 
pound or  composition,  and  process  of  producing  the  same. 
Sept.  4. 

XXL— PHOTOGRAPHY. 

Applications. 

17,100.  C.  K.  Mills.— From  La  Societe  Anonyme  des 
Plaques  et  Papiers  Photographiques  A.  Lumiere  et  ses  File 
France.  Improvements  in  combined  toning  and  fixing  bath 
for  photographic  purposes.     Aug.  26. 

17,283.  H.  O.  Cooper,  J.  Reardon,  and  W.  Beresford. 
Improvements  in  the  manufacture  of  photographic  films. 
Aug.  29. 

Complete  Specifications  Accepted. 
1900. 
19,331.  A.Watkins.  Photographic  actinometers.  Sept.  II, 

1901. 

2637.  W.  G.  Perks  and  H.  G.  M.  Fletcher.  Method  of 
separating  flexible  photographic  films,  cards,  and  the  like. 
Aug.  28. 

XXII  .—EX  PLOSIVES,  MATCHES,  Etc. 
Applications. 

16,668.  J.  Hubner.  Ignition  strips  made  of  prepared 
nitrocellulose,  and  a  process  for  manufacturing  the  same. 
Aug.  19. 

16,693.  Sir  H.  S.  Maxim.  Improvements  in  exploM\, 
compounds  for  use  with  armour-piercing  projectiles 
Aug.  20. 


9fi6 


THE  JOURNAL  OF    THE   SOCIETY  OF     'IIKMICAL  INDUSTRY. 


[Sept.  SO,  IDOL 


M  I 


16,694.  Sir  H.  S.  Maxim,      Improvements   relating    to 
rinonr-piereing  projectiles.     Aug  80. 
!!    H   Lake.— From  Eastern  Powder  Company, 
l*nl.  improvements  relating  to  the  manufacture 

of  explosive  powder.    Complete  Specification.    Sept.  3. 

17,688.  H.  H.  Lake.— From  F.  Blake,  United  States. 
Improvement!  relating  to  machines  for  making  matches. 
Complete  Specification.     Sept.  3. 

17,860.  Sir  \V.  G.  Armstrong,  Whitwoi  ih,  and  Co., 
Ltd.,  and  G.  Stuart.  Improvements  in  electrical  primers. 
Sept.  6. 

18,161.  F.  W.  Jones.  A  new  or  improved  explosive,  and 
process  for  the  manufacture  thereof.     Sept.  11. 


COMPLKTK    SPECIFICATIONS    ACCEPTED. 

1900. 

21,068.  J.  Honnet.  Manufacture  of  explosive  substances. 
Aug.  28. 

1901. 

8365.  O.  Iuiray. — From  .1.  L.  Norris,  United  States. 
Explosive.     Sept.  18. 

9984.  J.  E.  Blomen.  Manufacture  of  high  explosives. 
Sept.  18. 

14,525.  J.  U.  Mackenzie.  —  From  The  Robin  Hoor 
Powder  Company,  United  States.     Explosives.    Sept.  18. 
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NOTICES. 


Subscriptions  fob  1902. 

Foreign  and  Colonial  Memhers  are  reminded  that  the 
mbtoription  of  25*.  for  1902,  payable  on  January  1st  next, 
hould  be  sent  in  good  time  to  the  Hon.  Treasurer  (Mr. 
fennel  Hull),  in  order  to  ensure  continuity  in  the  receipt  of 
iety's  Journal.  Any  changes  of  address  to  appear 
n  the  Dew  List  of  Members  now  in  course  of  preparation 
linulil  roach  the  Central  Secretary  not  later  than  January 
.Mli.  1902. 

Changes  of  Addbess. 

When  notifying  new  addresses,  members  are  requested  to 
rite  them  distinctly,  and  state  whether  they  are  temporary 
:  permanent.  Multiplication  of  addresses  is  also  to  be 
raided  as  tending  to  create  confusion.  When  sending 
inscriptions,  the  use  of  the  form  attached  to  the  application 
the  verification  of  addresses,  on  which  the  safe 
.•iiver\  of  the  Journal  depends. 

Communications. 
Authors  of  communications  read  before  the  Society,  or 
tiy  of  its  Local  Sections,  are  requested  to  take  notice  that 
nder  Rule  43  of  the  Bye-laws  the  Society  has  the  right  of 
riority  of  publication  for  three  months  of  all  such  papers, 
ifringement  of  this  Bye-law  renders  papers  liable  to  be 
jested  by  the  Publication  Committee,  or  ordered  to  be 
astracted  for  the  Journal,  in  which  case  no  reprints  can 
i  furnished  to  the  author. 

Arsenic. 

In  view  of   the   great   public   interest    which    has    been 

used  by  the  Arsenic  Epidemic,  it  has   been  decided  to 

publish,  in  pamphlet  form,  uniform  with  the  Journal,  the 

ipers,  discussions,  and  abstracts  dealing  with  the  detection 

nl  determination  of  Arsenic  and  other  associated  elements, 

liich  have  appeared  in  the  Journal  since   the  beginning  of 

|  is  year.     To  these  have  been  added  extracts  bearing  on 

e  subject  from  other  sources,  including  a  description,  from 

'anUyn's  new  book  on  Arsenic,  of  the  Marsh  test,  in  the 

renter's  own  words,  and  dated   1836.     Copies,  price   Is. 

ii,  may  be  obtained  from  Messrs.  h^yre  and  Spottiswoode. 

Forel.n  Office  Reports. 
With  reference  to  the  notice  from  the  Foreign  Office 
aich  appeared  on  page  7(51  of  this  Journal,  invitiug 
bambers  of  Commerce  and  other  bodies  to  suggest  special 
bjects  upon  which  H.M.  Consular  Officers  might  be 
reeled  to  report,  it  should  be  noted  that  such  suggestions 
ould  be  addressed  to  the  Commercial  Department  of  the 
■reign  Office.  On  page  859  of  the  Journal  for  this  year 
11  be  found  a  report  furnished  by  Cousul-General  Gurney, 
rough  the  Foreign  Office,  at  the  request  of  this  Society, 
"Castor  Oil  Manufacture  at  Marseilles."  It  is  hoped 
at  members  will  avail  themselves,  through  the  Society,  of 
e  facilities  thus  placed  within  their  reach  bv  the  Foreign  I 
fice. 


The  University  of  Durham  has    conferred  the  degree  of 
pon    Mr.    Joseph    Wilson    Swan,    M.A.,    F.R.S.. 
mediate   past   President    of    the    Society    of    Chemical 
dostry. 


UST  OF  MEMBERS  ELECTED   23rd  OCTOBER  1901. 
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havis,  Bernard  1'..   142,  Widmore  Road,   Bromley,  Kent, 

Metallurgical  Engineer. 
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Dunham,   Henry  V.,  c/o  Casein  Co.,  74,  John  Street,  Now 
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Lcffler,  Rudolf  L.,  e/o  Thos.  Firth  and  Sons,   Ltd.,  Norfolk 
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Marks,  Arthur   II. ,  c/o  Diamond    Rubber  Co.,  Akron,  Ohio, 

U.S.A.,  Vice-President. 
Milroy,    Andrew,   The    S.C.W.S.,   Ltd.,    Chemical    Works, 

Shieldhall,  Govan,  N.B.,  Manager. 
Moody,  (has.  J.,  Lake    View   Consols  Mine,  Boulder,  West 

Australia,  Analyst  and  Assayer. 
Moule,  Jno.  W.,  Sulphide  Corporation,  Ltd.,  Cockle  Creek, 

N.S.W.,  Metallurgical  Chemist. 
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Ransom,  Francis,  The  Chilterns,  Ilitehin,  Heits,  Manufac- 
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N.J.,  U.S.A.,  Analytical  Chemist. 
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Wright,  Harold   E.,  c/o  Sir  B.   Samuelson  and  Co.,  Ltd., 
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Street,  Maidstone. 
Carney,  J.  A.;  Journals  to  West  Burlington,  Iowa,  U.S. A 
Chevassus,    p.,  l/o   Catford  ;  The   Wouidham  Cement   Co., 

1900,  Ltd..  Lion  Works,  West  Thurrock,  Essex. 
Clowes,    Prof.  1".  ;  Journals   to   40,  Craven  Street,  Charing 

Cios-,  W.C. 
Cousins,  W.  J.,    lo  Southampton   Buildings;    17,  Temple 

Chambers.  Temple  Avenue,  E.C. 

ck,  S.  P.  ;  Journals  to  25,  Woodville  Road,  Ealin?,  W. 
Eugledue,   Col.    W.   J.,   I/o   Byfleet  s    6,   Grosvenor  Hill, 

Wimbledon,  S.W. 
Gent,   P.   W. ;    Journals   to   44,    Luisen    Ufer,   Berlin,   S., 

Germany. 
Goodhue,  Francis  A.,  Journals  to  32,  India   Street,  Boston, 

Mass.,  U.S.A. 

B  2 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY 


1 '  '.  <i.ieoi 


Hall.  -I    W "..  1  o  Darlington  :  Bombay,  Baroda,  and  Central 

a  Ahmedabad,  India. 
jl„l]    \\  ,-t    London;    r/o    Barrett    (!.    Mc( 

Hoop,  Transvaal  Colony. 
ll.irt.  W    l>..  l/o  Constantinople;    Manchester  Laboratory, 

■    '    - 
Hewitt,  T.   Lacey,  I'o   Leieester;    8,  Fairfax  Place,  Dart- 
mouth. 
Hudson.    A.    H.    l/o    Norihport ;     r-'o    Bradley    Eng.    and 

-     kane,  W  ish  .  U.S.A 
Mahon.  B    W„  I'o  Baggaley;    N.Y.  Central  and   Hudson 

River  Bailioad,  West  Albany,  N.i  ,U.S.A 
Mattnews,  Dr.  J.  M..  1  o  Spenee"  Street :  225,  Sonth  4oih 

.  Philadelphia,  Pa     D  8.  \. 
Msyfield,  A.  S,  1  o  Beverley  Road;  14,  Beresford  Avenue, 

iiuii. 

Morris.  Dr.  G.   Harris,  l/o  West   Kensington;    Helen-lea, 

.  Bromley.  Kent 
Morse,   Willard  S..    l/o   New  York;  Apartado  A.,  Agnas- 

calientes,  Mexico. 
Njghtsc      -   ■      l/o  Tynemonth  Street;   13,  Spring  Street, 

Hull. 
Norman,  J.  T.,  1  o  l'utney  -,  2:i.  Leadenhall  Street.  I- .( 

Ii  v.  T.  A.,  l/o  Camberwell;    Beverley,  Hershain   Road, 

Walton-on-Thames. 
Rademacher,  H.   \  ;  (Subsns.)  c/o   Law   ( ttliee  of  I'ierson 

and     Pease,     Chamber    of    Commerce,    Chicago.    III., 

i    S.A. ;  Joan  als  as  t 
Smith.  J.  Kent,  1  ••  Alsager  :  Glascned,  Shavington  Avenue. 

Hoole,  Ch<  - 
Sorel,    K„    lo    Bd.   Kaspail  ;   119,  Rue   Xotre    Dame    des 

Champs,  Paris,  VI. 
Spark-.  Jno.  C.  1  o  Statin   Island;  e/o    The  De  It  Yergne 

Refrigerating  Machine  Co.,  foot  of  East   138th  Street. 

New  York  City,  D  S.A. 
Stainton,  \Y.  J,  1  o  Buffalo  ;    retain   Journals   until  further 

notice. 
Taylor,  B.  Franklin,  l/o  Hawkins  vtlle;  Gainesville  Coton 

(  til  ( !o.,  <  iainesvill-,  Ga.,  I  '.S.A. 
Tin  lor.  .Jno.,1  o  \Yaterloo  ;  3,  Rossett  Road,  Great  Crosby, 

near  Liverpool. 
Yoss.    W.   A.,   l/o   Croydon;    Melrose,  Whitworth    Road, 

Sonth  Norwood.  -  I 
Wagner,  Dr.  Theo.  B..   lo    Walton    Place;    1444,   Wilson 

Avenne,  Chicago,  III.,  U.S.A. 
White.  A.  II.,   lo   Forest  Avenue;     1003,    Fast    University 

Avenue.  Ann  Arbor,  Micli.,  ITS  A. 
Y'oung,  lVt.  Sydney,  1  o  10;  c,  Windsor  Terrace,  Clifton, 
Bristol 

CHANGE   OF   ADDRESS   REQUIRED. 
Cilhody,  Dr.  A.  W.,  1  0  Technical  College,  Bradford. 

Qcati). 

Beckett,  .1.  II..  Corbar  Hal!.  Boxton.     •  tct.  3. 


-}1flD  Dork  ^rrti'on. 


':  a.-. J.  Merritt. 


R.  W. 


Moris  .ii.  s    I.       . 
>*ar 

Nnrr,\  < i~j.  I..  .  . 


Kichanls  in,  Clifford. 

Schupphaus.  tt  c. 


TITLES  <>!    PAPERS   FOR  Till    COKING   SESSION. 

Aspinwall,  II.  i Testa  Ui  Determine  the  Stability  of  Niim 

Bxpl  - 

Brown,  H.  F     Influence  of  the  Lower  Oxides  ol 

Mixed  Nitric  and  Sulphuric  Acids  used 
in  the  Nitration  of  Cotton 
I     ationship    of    Chemical    Structure    to 
Physiological  Action. 

Curtis,  Marion Wines. 

i  P. .  .    Ohemiosl  Phenomena  connected  with  the 
Treatment       -  t  her  by  Filtration 

or  - 

Granja,  Rafael Tin  Foil  and  Bottle  Capi  Manufacturing. 

Jackson.  D.  II Precipital-on    of     Iron.    Aluminium,    and 

Manganese  by  Bacteria. 
.1 Addition  of  Foreign  Pata  to  On  i  a  Prepara- 

Work  ol    the  International  Commission  on 

Photometry. 


Machette.  P.V  Hare  Earths. 

Hatos,  Louis  J Sulphur  Blacks  and  their  Action  oaf 

lulose. 
(I)  Intluence   of    Indigo    Re  I    in    Indi 

Dyeing. 
(4)  Action  of  Caustic  Soda  nn  \\ 
(1)  Differenco    in  of   Co 

nier;  ial  Barium  Sulphate, 
ranosition    of    Precipitated    Birii 
Carbonate. 
I  lamination  of  Albuminoid  I 
patal 

im  Cyanide. 
Purification  of  Public  Water  Supply. 
RicinusOil  Cake. 
(1)  Determination  of  Arsenic  ii 
Steel. 

termination    of     Silicon     in    prr 
silicon. 
Uniformity  in  Technical  Analyi 
S       •  >:\  Nitrocellulose. 
Schweitaer,  II.  ......     Artificial  Musks. 

Taylor.  B.  F Refining  Cotton-Seed  Oil. 

Toeh.  Mtx Chemistry  or  I'.iints. 

Wallerstein.  M Natural  and  Artificial  Pure  Yeast 

Wo'tdman,  Darand.  ..     Cheniicil    M^tho  1   for  Il.-tcctinj: 
Weldinu  in  Bnler  Tubes. 

The  Hon.  Secretary  would  re-speet full"  ask  those  men 
promised   papers   but    have   not  yet   piven   eiact   lil 
i  dates  f  t  rea  line  th  ■  n.  T  i  e)ui:n  micata  with    hi: 
ho  tiiat  suitable  aran:  'in-  D  el--. 


Meeting  held  on  Friday,  Ortoticr  'doth,  1901 


MB.    i  I.IFFORM    RICHARDSON    TO   THK    CHAIR. 


THE   UKDUCTION  OF   ALUMINA   15Y   'At 
CARBIDE. 

I'.v    SAMUEL    Al  i  IHIITV    riCKER,  PH.B  ,  F.C.S.,   ami 
HKRBBKT    R.    M.nd.V,   I!.-.,  M    \. 

It  has  already  been  suggesti-d  by  some  authors  that 
exothermic,  on  decomposition,  if    they  are    mixed  with  ' 
charge,    tend    to   help   to    reduce   oxides   of  the   metal 
Acetylene    and    calcium   cirbide    are    examples    i 
bodies. 

During  an  investigation  of  the  properties  of  cert: 
mixtures  of  carbides,  a  charge  consisting  of  100  grins 
alumina,  1 12  grins,  of  lime,  and  125  grms.  •>(  coke  was  u- 
This  was  heated  for  ten  minutes  in  the  electric  furnace 
15o  amperes  and  70  volts.  Although  the  carbide  prod' 
exhibited  no  peculiar  properties,  an  interesting  fact  v 
noticed.  Near  the  masses  of  aluminium  carbide  there  « 
found  buttons  of  metallic  aluminium.  These  showed  tl 
metallic  nature  by  being  unacted  upon  by  water,  were  ea* 
soluble  in  warm  dilute  hydrochloric  acid,  were  quite  mal 
able,  and  showed  crystalline  character  or  structure  me 
the  microscope.  On  qualitative  analysis  they  proved  to 
elementary  metallic  aluminium  slightly  contaminated  w 
iron.  Quantitatively,  they  consisted  of  99  per  pent, 
metallic  aluminium  and  the  rest  iron  and  me 
enclosed  carbon.  The  metal  was  undoubted'* 
the  following  reaction:  — 

Al  '  la  +  CaCj  .-=  2A1  +   Ji '  '    - 

Tin     (at    least    theoretical)    impossibility     of    n 
aluminium  oxide  by  simple   carbon   is  wholly  upon  (hern 
chemical  grounds,  and  therefore  anything  evolving  heat 
decomposition  must  tend  to   help  the  reduction 

Richards  (Richards'  Aluminium,  pp.  241  and  24- 
"  It  is   well  known  that  alumina    may  be   in   contact  » 
carbon  at  a  white  heat  and  yet  not  be  reduced  by 
gives  data  showing  the  great  amount  of  heat  given  out 
the    decomposition  of   acetylene.      Hunt,  oil  the  contra 
holds  that  alumina  will  be   reduced  by  charcoal  alooe,  a 
that  some  of  the  metal  will   resnit  even  in  the  absence 
some   substance   like    copper   to  alloy  with  it.     This  id 
however,  although    shared    by  Cbapelle   (Compn 
1854,  vol.  :j7,  p.  358),  does   not  seem  to  be  held  by  ma 
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thorities.  Henipel  (Chem.  Zeit.  1888,12,  p.  391)  is  a 
table  example  of  one  lioltli n«j  a  diffetent  opinion.  He 
g  that    reduction  of  nluniina  by  curium    alone  is   hifihly 

hie  .ui  iherinocht  inieal  grounds. 
Ihr  following   table   gives   data   relative    to    our  experi 
Dial  WOtk  upon  this  r<  action:  — 


Charges. 


peres. 


Volts.  Tim  i 


liHfctrni-.  \l  ( >   ) 
i  Cai>.. 

coke  .  ' 



Suae 

i  -in  , 
■  I  O 
coke  .  ' 
Same  :is  No.  I. 


CaO   , 

11*0, 

oke  .  I 

150  ..  M  ii„.) 
.;ii  ..  coke  .  [■ 
CH,  ad 


1511 
ISO 


Mini 


80 


18.     VI.').;     ) 

M)kl     . 


Uj 


tsoarais.  M .'),  , 
I  on 


18    I'jOj  I 

CbO 


Md, 


Md,    | 

c»o.. 

coke  .  ' 


U*0,  i 

■  ■," 
coke 
WSH  I 

'    :"     . 

ooke  . ) 
VI.Cj  from  13 
with  equal 
weight  of  C&C*. 

-  Xo.  13 


200 


LOO 


275 


l60gmis.Al.Oj')  .,„,    , 

,  275    |    811 

l50grs.AU),  )  „       ,    70 
UN    ..   Cat,  .j 

No.  to  '.'75 


•J 


'! 


A 


W0grmB.Al  0  j 


M'l,    ) 

..  cok<"  . ) 

i-.ik" 


-  No.  21 


0    ..    I 

roke  .  ' 
•aniens  No.  23 

grins.  ~) 
okf    5      ,.      ) 


250 


325 


325 

325 


80 

7 

7" 

S 

60 

in 

Oil 

•1 

00 

10 

70 

.,{ 

BO 

15 

80 

8 

70 

Remarks. 


Wore i.-il  produced. 

No  metal  formed. 

Some  metal,  but  loss 
than  in  No.  1. 

No  oietal.  Re-heated 
5  uiins.  more  and  still 
no  metal. 

.No   metal.       Re-heated 
U  r  3  mm*    same  cm 
rent,  fair  sized  bul  ton. 

No  metal.       The    fill  na    B 

used  was  resistance 
type,  tin-  others  being 
arc. 

Perfect  fusion.  No 
metal. 

Small  yield  of  metal. 
Re-heated  for  5  rains. 
pave  increase  of  metal. 
It  was  then  re-heated 
for  6  iniiis.  more, which 
resulted  in  no  metal. 

No  result. 

I  sua)  yield,  but  no 
increase  from  excess  of 

alumina. 

Very  little  metal. 

IVst  j  ield  of  metal   thus 

far  obtained. 
No  metal. 


Still  better  yield  than 
No.  18. 

As  good,  but  ii"  better 
than  No.  16.  Almost 
no  aluminium  carbide. 

No  better  than  No.  16. 

Little  metal.    Much  alu- 
minium carbide. 
Smaller  yield  of  metal. 

Xo  fusion.     No  metal. 

Good  yield  of  metal,  but 

no  better  than  Nos.  15 

or  10. 
Marked  improved  yield, 

but   much   aluminium 

carbide. 
Perfect  fusion.     Largest 

yield  of  metal  tbus  far 

obtained. 
Same  result  as  N".  23. 

No  metal. 


1 


1  lusious  to  be  drawn  from  this  series  of  experiments 

mill  ws 

t    Ainu  iniiiin  oxide  is  uot  reduced  by  carbon  to   any 

ulile   extent,    even    when     both    are    heated    to    the 

telv  high  temperature  of  the  electric  arc. 

'lul.   The  addition  of  lime   and  the  necessary  excess 

mo  forms  an  alkaline  earth  eatbide.  which  is  in  turn 

posed,  and  beiug  a  body  exothermic  on  deeompositii  n. 

Is  up  a  large  number  of  calories,  and  thus  raises  the 

Mart  to  such  a   degiee  that   reductiou  of   the  oxide 
?l»ce  to  an  appreciable  extent. 

1    The  carbide  may  be  made  in  separate   fusion  and 

to  the  alumina,  wjtlj  or   without    carbon,   I  tit   the 


metal.     1  he  production  ot   tin    carbide  in  a  separati 

would,  however,  be  condemned  on  economic  ground 

Fourth.  As  regards  time,  anything  over  twelve  <»i 


presence  of  some  carbon  seems  to  increase  the  yield  of  the 
metal.     The  production  of  the  carbide  in  a  separate  fit 

ids. 
•  or  fifteen 

minutes  is  prejudicial  to  jjood  results,  ami  converts  the 
reduced  metal  to  carbide  in  amounts  increasing  directly  as 
the  excess  over  the  maximum  admissible  time  lucres 

Fifth.  Aluminium  carbide  was  round  to  be  produced  from 
the  metal,  and  not  the  reverse. 

The  whole  subject  may  be  summed  up  as  follows: 
Results  obtained  favour  the  use  of  lii^b  am]  erase  and 
voltage  for  not  more  than  fifteen  minutes.  The  presence  of 
both  carbon  and  a  carbide  of  an  alkaline  earth  is  required. 
Air  should  be  excluded.  Ami,  lastly,  the  amount  of 
alumina  should  be  considerably  in  excess  of  the  theoretical 
amount  of  coke. 

PRODUCTION  OF  ETHYLENE  FEOM 
INORGANIC  si  ITJHCES. 

1IV   SAMUEL   Affll.Ml   11     rUCKEK,    I-il.lt..    1  .C.s  ,    im> 
HERBERT    it.    MOODY,    U.S.,    M  a. 

In  producing  the  following  electric  furnace  products,  the 
fundamental  idea  was  to  form  such  a  combination  of 
carbide,  or  carbides  and  silieides,  that,  when  the  product 
was  acted  upon  by  water  or  dilute  acids,  there  might  result, 
either  directly  or  by  interaction,  a  different  gas  than  is 
evolved  from  any  of  them  taken  alone.  It  was  thought 
probable  that  ethylene  might  be  so  formed. 

As  everyone  knows,  simple  calcium  carbide  reacts  with 
water  as  follows  :  Cat '.,  +  21 1, (  )       Cat  (  HI.,)  +  C..II... 

The  carbide  of  aluminium,  however,  decomposes  water 
differently,  and  causes  the  following  reaction  : — * 

A1.C.+  12H20=3CH4  +  4Al(OH)3. 

Knowing  this,  it  seemed  possible  that  the  acetylene  and 
methane  might  react  in  the  nascent  state  or  that  the  mixed 
carbides  might  form  a  combination  which  would  decompose 
with  water,  giving  the  desired  gas  directly. 

A  method  for  the  analysis  of  a  mixture  of  ethylene  and 
acetylene  has  been  worked  out  by  the  authors,  and  is 
shortly  to  be  published  in  a  separate  paper. 

The  following  fusion  was  the  first  of  a  series  in  which 
a  mixed  calcium  and  aluminium  carbide  was  produced, 
which  it  was  hoped  might  yield  a  gas  other  than  methane 
or  acetylene.  The  charge  used  consisted  of  1 1 2  grms.  of  lime 
and  72  grms.  of  coke  for  the  calcium  carbide,  mixed  with 
49  grins,  of  metallic  alumiuium  ami  17  grins,  of  coke  for 
the  aluminium  carbide.  This  mixture  was  in  molecular 
proportions.  It  was  iieated  for  five  minutes  at  150  amperes 
and  70  volts.  The  product  was  not  homogeneous.  It 
consisted  of  yellow  glancing  plates  of  aluminium  carbide 
irregularly  placed  in  a  matrix  of  calcium  carbide.  An 
analysis  of  the  gas  evolved  from  this  product  showed  that 
it  consisted  of  nothing  hut  acetylene  and  methane. 

In  all  subsequent  fusions,  alumina  was  substituted  in 
corresponding  amounts  for  the  metal. 

In  a  series  of  12  or  more  fusions,  variations  in  the 
composition  of  the  charge,  the  curient  strength,  and  the 
time  of  heating  were  made.  Xn  other  results  were 
obtained,  however,  than  in  the  foregoing,  and  consequently 
this  combination  was  abandoned 

Manganese  carbide  decomposes  with  water  us  follows  :f 
Mn3C-f-6HjO=8Mn(OH)3-)  (11,  -  II,..  line,  also,  if  tins 
were  combined  with  calcium  carbide,  there  seemed  a 
possibility  of  interaction  or  direct  evolution  of  ethylene. 
After  consultation  of  authorities  and  experiments  made 
personally,  it  was  found  impossible  to  make  this  mixture, 
sinee  manganese  carbide  requires  quite  different  conditions 
for  its  formation  from  the  calcium  compound.  No 
evidence  of  the  presence  of  mangan?se  carbide  was  ever 
obtained,  that  element  always  appearing  as  a  metallic 
button. 

The  mixed  carbides  having  proved  so  unsatisfactory  for 
this  purpose,  attention  was  turned  to  the  mixed  silieides 
and    carbides.      The    silieides,    [principally    known   through 


*  Moissan,  Le  four  Electrique,  p.  ;i-'a. 
»   Moissan,  l,e  four  plleetrique,  p    I '- 
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one  representative  silicide  of  carbon  (carborundum),  are 

an  interesting  class  of  bodies  analogous  to  the  carbides,  and 

have  the  general  formula   R    si.,  in  which    1!    represents 

any    bi-valent    element      These   silicides   may   be    made 

(iS  by    direct    combination    of    the    elements   used    and 

elementary  silicon;  (2)  by  the  method  given  in  the  text 

iieh   is  bj    fusing  a    metallic    chloride,   common 

salt,  sodium-silico  fluoride,  and  metallic  sodium  ;    (8)  by 

beating  oxides,   carbonates,  phosphates,  .xc.,  with  silicon 

..ml  carbon. 

Moissao*  us,  -  ihe  tir-t  method  largely  and  lias  produced 

silicides  of  iron,  chromium,  &c.,  which  nre  bodice  un-uitcd 

to  this  work. 

Jacobs.f   however,  has    produced    alkaline   earth  silicides 
according  to  the  following  reactions  : — 

l    tSij  i   7C0. 
CaO       as    I    -  l    iSi.   •   51  0. 

,    i  i'o.   .   BSiOa  +  20C   -  SCaS:,  +  21'  +  20<  6, 

The-  inds    are    found    to    decompose   with    water, 

producing  not  acetylene,  but  hydrogen  according  to  the 
following:  CaSi,  t  6H,0  =  Ca(OH),  +  2SiOs  +  51!,,. 
Stra  gely  enough  dilute  icids  with  oalcium  silicide  do  not 
pro,;  iccordine   to    the    above,   but   form   silico- 

acetylene  according  to  the  following  reaction  : 

-     +  2HCI  =  CaClj  *  si,ll„. 

Tbe  corresponding  barium  salt  acts  differently,  producing 
silicon  hydride  as  follows  :  — 

2BaSis  +  4IIC1  +  6HsO 
■jsill,  +  2BaCI„  +  2  H;0  +  2SiOs   h  2HS. 

It  is  to  be  noticed  that  silicides  differ  in  formation  from 
magnesium  silicide  as  commonly  known  and  spoken  of  in 

text  books.     The  formula  given  for  that  is  Mg.,Si  or — 

Ms, 


M 


Si 


which  differs  radically  from  l!aSi;,  which  when  written — 

/Si 
Si 

-linws  the    relationship  which   exists   between    these   bodies 
and  the  carbides,  as  for  example  : — 


Ba 


<c 


It  was   found  that    an  increase  of  the  cartide  part  of  t 
charge  diminished   the  quantity  of  ethylene  obtainable 
2    per    cent.     A    decrease    in    the    carbide    charge    it  I 
diminished   the   ethylene  content   to  a  fraction   of  one   p 
cent. 

The  substitution  of  strontianitc    for   witherite   was   of 
particular    value,    the    percentages    of  ethylene   obtaitml 
being  from   3  to  .">  per  cent.       Increase   of   heat   during  t 
fusion  of  the  above  was  of  no  advantage      The  pret 
an  oxidising  agent   sub  as  chromic  acid  added  to  the  wit 
in  the  evolution  flask  had  no  effect. 

The  use  of  calcium  instead  of  barium  or  strontium  gav< 
rather  poor  product  evolving  gas  containing  abo 
cent,  of  ethylene.     The  use  of  dilute  acids  instead  of  WSI 
was  found  to  be  undesirable,  as  would  be  expected  from  t 
reactions  already  given 

It  thus  seems  possible  to  obtain  a  product  by  thi 
reactions  which  will  on  the  addition  of  water  sitnultaneou 
evolve  a  mixture  of  ethylene  and  acetylene. 


^lottincrham  ^rrtion. 


The  barium  compound  seemed  the  most  likely  to  fulfil  the 
desired  object,  and  that  was  first  selected.  Tbe  witherite 
which  had  been  used  in  previous  work  was  selected  aud 
shou'd  act  as  follows  : — 

BaCO,  +  2SiOj  -  6C  =  BaSij  *■  7C0. 

With  water  this  compound  should  react  as  follows  : — 

BaSij  +  6HS0  =  Ba(OH)s  f  SiO,  +  5H.,. 

It  was  thought  that  this  hydrogen  in  the  nascent  state 
would  be  very  likely  to  combine  with  tbe  acetylene, 
changing  it  to  ethylene  or  similar  compounds.  The  first 
trial  was  made  with  a  charge  consisting  of  10U  grms.  of 
witherite,  60  grms.  "t  silica,  and  43  grms.  of  coke.  This  was 
mixed  with  a  carbide  charge  if  150  grms.  of  witherite  aud 
25  grins,  of  coke  These  two  mixtures  were  thoroughly 
incorporated  and  subjected  to  a  heat  at  150  amperes  and 
60  volts  tor  seven  minutes.  The  product  was  blackish, 
■_'a\i-  off'  gas  slowly  in  cold  water,  but  vigorously  in  wenn 
water,  50  CC  of  this  gas  was  found  to  contain  15  per 
cent,  of  ethylene.  The  analysis  was  repeated  several  tunes 
with  lumps  from  various  portions  of  the  fusion,  and 
quantities  of  ethylene  varying  from  8  to  15  per  cent,  were 
obtained. 


Meeting  held  on   Wednesday,  October  30th,  1901. 


MR.     I..     AKI  H11UTT    IN    TliK    CIIA1U. 


•Mi  i  Rlectrique, pp. 851— 355. 

•   is.  pat.  656,358,  Aug.  21,  1900. 


THE  HEAT  PRODUCING    POWER   OF  Fill 

BY   ARTHT7B     ui.VMs,    P.I.C.,    F.C.S. 

M  \nv  pieces  of  apparatus  for  determining  the  calor 
power  of  fuel  have  been  devised,  which  give  more  <r  1 
accurate  results,  but  only  two  forms  are  in  common 

In  the  first,  due  to  Lewis  Thompson,  the  fuel  is  mil 
in  sufficient  proportion,  with  substances  rich  in  oxygen, 
mixture  ignited  by  a  fuse,  and  the  heat  produced  o 
municated  to  a  known  quantity  of  water  (sec  this  Joan 
1868,  868).  There  are  many  sources  of  error  and 
results  are  only  of  relative  value. 

In  the  second  firm,   devised  by  Willia  n  Thomson, 
combustion  takes  place  in  a  stream  of  oxygen,  the  prodi  s 
of  combustion,  together  with  the  excess  of  oxygen  m 
bubbling  through  the  water  of  the  calorimeter,  to  wl  i 
thev  communicate  their  heat,  the  amount  carried  away  In  : 
trifling  (this  Journal,  1886,  581). 

A  review  of  the  whole  subject  by  Kowan  will  be  fouiu  i 
this  Journal,  1888,  p.  195. 

Some  experiments  recently  made  with  William  Thomsi  - 
calorimeter  have  shown  two  errors  of  considerable 
tude,  which  have   hitherto  been  disregarded,  besid 
ibe    heat    carried   away   by   the   escaping  gases,  u  -t   hi  \ 
cooled,   or  neglect   of  heat   absorbed  by  crucible,  ,xo.. 
trifling.     The   gases   escaping  from  the  apparatus  are  | 
bably  saturated  yvilh  water  vapour,  and  the  evaponiti  >i  t 
this  water  means  the  loss  of  many  heat  units.     An  Sttel  I 
was  made  to  measure  the  loss  thus  caused  1>\  i  la 
top  of  the  beaker  by  a  piece  of  sheet  rubber,  forcing 
through  the  apparatus — instead  of  oxygen — and  pa- 
issuing  moist  air  through  weighed  drying  tubes,     0 
of  water  was  obtained  as  a  mean  value  for  three  expi 
proving  that  much  heat   was  removed,  but  not  that  the  r 

was  saturated.     As   no   measurement  of  the  corresp 

volume  of  air   was  made,  no  correction  which  would  I" 
general  use  was  possible. 

It    was   considered   desirable   to   repeat  thi 
under  actual    working   conditions;  but    as  the  rub 
which   had    to  be   tied   on  the   beaker,  took  some  time 
adjust,  it  was  obvious  that   the  use  of  a  wax  vesta  01  a 
thing  of  the  nature  of  a  fuse  was  inapplicable.     Klecii"' 
ignition  by  means  of  an  accumulator,  insulated  win  l 
through  the   water   up  into  the   combustion   chad 
terminating  in  a   loop  of  platinum   wire   dipping  into  ' 
fuel,  was  tried.     In   use  the  oxygen  was  turned  01 
Contact  made  with  the  accumulator  rendering  then" 
hot,  the  fuel  at  ouce  ignited  and  contact  was  broken,     i 
heat  developed  by  the   current  during  the  short 
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,,ted  wus  not  worth  consideration.  The  method  was  found 
■twfactory  in  every  nay,  and  was  retained  in  all  the  other 
gperiments. 

Moisture  was  carried   off  by  the  escaping  pases  in  con 

c  quantity,  partly  also  in   the  form  of  spray,  hut  so 

inch  of  it  condensed  In  the  leading  tubes  as  to  render  the 

worthless.     Keen  if  the  gases   were  proved   to  be 

iterated  with  moisture,  no  collection   could   be  made  for 

r    lo~t,   unless  the   volume  of  gas   passetl   in    were 

ed  in  some  way. 

Passing  ihe  oxygen  from  the  holder  through  a  wash 
ittle,  kept  at  the  mean  temperature  of  the  experiment,  in 
i.'li  a  way  as  to  saturate  the  inflowing  oxygen  with 
oisturc,  was  then  tried  ;  as  this  is  practically  equal  to  the 
oiitnre  carried  away  by  the  gases  leaving  the  calorimeter, 
i  loss  of  heat  occurs  by  evaporation.  A  convenient 
iiiirator  is  a  16-oz.  three-necked  Woulff's  bottle,  half  filled 
ih  water  and  completely  filled  with  large  beads  or  broken 
.1^- ;  the  end  of  the  inlet  tube  terminates  in  a  fine  end, 
id  a  thermometer  is  fixed  in  the  middle  neck.  This 
.titration  of  the  oxygen  with  water  vapour  was  what  was 
igiDftlly  intended,  and  was  arrived  at  on  purely  theoretical 
"iinds,  the  other  experiments  being  subsidiary. 
Three  very  careful   determinations  of  the  calorific  power 

a  coal  were  then  made;  the  first  two  with  oxygen 
■orated  with  water  vapour,  the  third  with  oxygen  direct 
Hin  I  steel  bottle.  The  temperatures  aid  radiation  errors 
pre  determined  by  a  Geissler  thermometer  graduated  to 
'dOth  of  a  degree  C,  but  easily  read  to  l/200th  degree  C. 
The  results  were  :  — 


Oxygen,  moist. 


rrectcil  rise  of  tempera- 
utv. 

mi  value 

I,  ikiwit  iii  cent. -units  . . 


S-47°C.        3-4G25°C. 


S'460   i !. 
72(13-4 


Oxygen,  dry. 


III. 


3-86°  C. 


0983  1 


ring  a  difference  of  220- 3  units  in  favour  of  the  moist 
vgen.  A  number  of  determinations  with  the  same  fuel 
dry  oxygen  bad  previously  been  made  ;  but  as  they  had 
fii  done  less  carefully  and  on  different  days,  variations  in 
e  dryness  of  the  fuel  may  have  occurred.  They  arc  onlv 
frrred  to  here  as  the  mean  of  a  large  number  of  deter- 
inations  giving  a  rise  of  3 '41°  C.  and  a  cal.  power  =  7,087, 
result  giviug  7,203-4  — 7,087  =  126-4  units  or  calories  in 
»our  of  the  saturated  oxygen. 

These  results  alone  show  the  advisability  of  supplying 
'Mure,  but  a  further  consideration  of  the  figures  is 
•tractive.  In  the  five  last  determinations,  including  the 
ree  given,  1*7  cb.  ft.  of  oxygen  were  used  as  shown 
the  gauge,  giving  about  0-34  cb.  ft.  for  each  experiment. 
*  1  cb.  ft.  of  gas,  saturated  with  moisture  at  17  C,  the 
an  temperature  of  the  experiment,  carries  with  it  0-405 
ra.  of  water  as  vapour,  034  cb.  ft.  would  therefore 
rrv  away  01377   grm.        The  latent  heat    of   water  at 

C.  is  594  •  7  calories.  The  heat  carried  byO-1377  grm. 
vapour  therefore  =594-7x0- 1377  =  81-9  cals.    Taking 

least   favourable    number,    126-4,    there  is  a  gain   of 

,;'4-81-9=44-.)  cals.  unaccounted  for  when  using  satu- 

1  gen,  i.e.,  a  gain  of  more  than  i  per  cent.     "While  if 

-ingle  but  more  carefully  determined  result  is  taken, 
I  1,  there  is  an  unexpected  gain  of  220'3  — 81 -9  =  131 -4 
s.,  or  more  than  1  -9  per  cent. 

•nly  one  explanation  of  these  figures  appears  possible, 
1  that  is,  that  with  dry  oxygen  the  combustion  is  less 
nplete  than  with  oxygen  charged  with  moisture,  and 
-re  is  fortunately  ample  justification  for  this  belief.  The 
portant  experiments  made  during  the  last  twenty  years 
the  influence  of  moisture  on  chemical  changes  almost 
nlutionise  our  earlier  ideas.  Those  more  directly  bearing 
this  investigation  are  by  Dixon  and  Baker,  and  are  quotid 
the  end  of  this  paper.  Summing  up  the  results  of  their 
r«,  we  find  that  carbon  burns  with  difficulty  in  dry 
ygen,  and  in  doing  so  forms  a  large  percentage  of 
■boa  monoxide,  apparently  directly,  while  the  presence  of 


moisture  or  finely  divided  platinum  causes  the  complete 
burning  to  carbon  dioxide.  Also  that  carbon  monoxide 
will  only  combine  with  dry  oxygen  with  difficulty,  even  in 
presence  of  excess  "i  oxygi  d,  bo  much  -"  thai  the  flame  of 
carbon  monoxide  is  .  languished  when  plunged  into  dry 
oxygen, 

In  these  experiments  dry  is  to  betaken  a-  meaning  as 
as  can  possibly  he  obtained  by  the  best  drying  agents 
Ordinary  compressed  oxygen  is  dry,  but  not  so  complete!} 
a- tin-;  but  probably  something  of  ihe  same  kind  occurs, 
viz.,  formation  and  irlcompleti  combustion  of  carbon  mon- 
oxide. 

The  determination  of  the  unburnt  portion  of  the  fuel, 
whether  solid  or  gasei  us,  has  of  course  always  been  done  in 
such  standard  experiments  as  those  of  Favre  and  Silher- 
niaiiii,  Berthelot,  and  others,  but  in  any  of  the  commonlv 
used  calorimeters,  no  attempt  at  correction  bas  1  een  made. 
Here  the  presei  ce  of  moisture  seems  to  be  a  simple  and  ready 
method  of  correction  by  promoting  compli  le  i tbustion. 

Lack  of  time  and  opportunity  have  prevented  the  deter- 
mination (1)  of  the  amount  of  carbon  monoxide  in  the 
u'ases  issuing  from  the  calorimeter  whin  dry  oxygen  was 
used,  and  (2)  of  the  absence  of  it  when  moist  oxygen 
«as  used.  Some  preliminary  experiments,  using  Haldane's 
method  with  blood  solution,  showed  its  presence  in  an 
ordinary  dry  oxygen  determination. 

In  this  Journal,  1886,  p.  159,  is  an  abstract  of  a  paper 
by  I-'.  Fischer  on  Calorimttric  Determinations.  Charcoal 
was  burned  in  a  crucible  placed  in  a  closed  chamber, 
supplied  with  oxygen  at  the  top  in  almost  exactly  the 
same  way  as  in  the  Thomson  calorimeter.  The  pro- 
ducts of  combustion  did  not  come  into  contact  with  the 
water  surrounding  the  combustion  chamber,  but  left  by  a 
tube  after  cooling.  Fischer  points  out  that  part  of  the 
\iater  formed  leaves  as  vapour,  and  introduces  the  neces- 
sary correction,  which  he  says  has  been  previously 
neglected.  (The  correction  of  610  cals.  for  1  grm.  of 
water  appears  to  be  inaccurate,  as  the  latent  heat  at  0°  C. 
is  only  606  •  5  calories.) 

The  escaping  gases  in  the  experiment  quoted  were 
analysed,  and  were  found  to  contain  carbon  monoxide  and 
hydrogen,  while  carbon  and  hydrogen  were  also  left  in 
the  ash.  Houghly,  about  1-3  percent,  of  the  carbon  was 
burned  to  carbon  monoxide,  the  correction  being  77  units, 
or  about  1  per  cent.  The  total  correction  for  the  hydrogen 
was  20  units,  five-sevenths  of  this  being  in  the  ash,  and  for 
the  nnburned  carbon  120  units. 

As  in  the  Thomson  calorimeter,  if  ordinary  care  is  taken, 
the  carbon  can  be  completely  burned  from  the  ash,  the 
hydrogen  correction  becomes  trifling,  and  only  the  carbon 
monoxide  needs  to  be  considered.  The  results  of  the 
experiments  recorded  in  this  paper  show  that  introducing 
moisture  in  quantity  with  the  oxygen  must  compensate  for 
the  error  due  to  evaporation,  and  at  the  same  time  add 
a  quantity  approximately  equal  to  that  due  to  incomplete 
combustion.  In  practice  it  should  be  added  to  the  oxygen 
used  in  the  opt  ration  as  usually  conducted. 
The  following  points  are  of  interest: — 

Per  Cent. 

An  error  of   1  nun.  in  the  reading  of  the  water- 
level  causes  an  error  of  about 0'25— 0'3 

An  error  of  about  j^°  C.  for  1  grm.  of   fuel 
burned,  about 0'3 

Neglect  of  radiation  error  varies  greatly;  say  ...         2 — 3 

Error  due  to  evaporation  at  1",   U I 

Formation  of  carbon  monoxide l — 2 

Most  of  the  experiments  have  been  carried  out  at  the 
Victoria  Institute,  Walsall,  and  both  the  work  and  the 
slight  expenses  attending  it  have  been  shared  by  one  of  my 
students,  Sir.  s.  L.  Thacker,  of  Walsall,  to  whom  my  btst, 
thanks  are  due. 

l'apers  bearing  on  the  combustion  of  carbon  and  carbon 
monoxide  in  dry  oxygen  have  established  the  following 
points  : — 

Non-propagation  of  explosion  in  dried  ox\gen  and  carbon 
monoxide.    (Dixon,  Brit.  Assoc.  Rep.  1880,  503.) 

Explosion  in  moist  gases  dies  out  iu  dry.  (Dixon,  Cheiu. 
News,  1882,46,  151.) 
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Flame  of  carbon  monoxide  in  air  is  extinguished  hy 
plunging  indry  air.     (Traube,  Ber.  1885,  6,  1890.) 

irbon  monoxide  and   oxygen  act   a-  if  they  were 
incapable  of  rapidly  uniting.     ( Dixon,   Phil.  Trans.  11 
11.  ■-'. 

Dried  .  >  not  glow  «luu  heated  in  dried  oxygon, 

but  bums  n  carbon  monoxide.     Finely  divided    platinum 

causes   formation   of  carbonic  acid.     (.Baker,   Phil.  Trans. 

---     \  571.) 

also  : — 

The  mode  of  formation  of  carbonic  acid  in  the  burning  of 

carbon    compounds.       (Dixon,  Chem.   Soc.    J  Guru.    Trans. 

Experiments  on  the  effect  of  nascent  state  on  combina- 
tion of  carbon  monoxide  and  oxygen.  (Russell,  Chem.  Soc. 
Joorn.  1900,  361.) 

dn  the  mode  of  burning  of  carbon.  (Dixon,  Journ. 
Chem    -  B89,  n30.) 
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I.-PLANT.  APPARATUS,  AND  MACHINERY. 

PATENTS. 

Ammonia  absorption  Process  for  working  Cooling  and 
Ice-making  Machines.  A.  Osenbruck,  Bremen,  Ger- 
many.    Eng,  Pat.  12,767,  June  22, 1901. 

In  ammonia  refrigerating  machines,  an  additional  water- 
cooling  apparatus  is  introduced  between  the  temperature 
exchanger  and  the  ammonia  absorber. 

Explosion  by  Ignition;  Apparatus  for  Preventing ,  in 

Vessels   containing   Explosive    Fluids.     B.    Scheoffgen, 
Salzkottcn.  Germany.     Eng.  Pat.  2384,  Feb.  4,  1901. 

Tub  gauze  arrangement  used  to  protect  the  openings  of 
-'■i«  containing  explosive  fluids  is  here  modified  so  that 
it  can  be  attached  or  removed  with  a  minimum  of  trouble. 
A  cylindrical  sieve,  as  long  a-  the  vessel  is  deep,  is  passed 
into  the  bnnghole  or  aperture,  and  fixed  to  a  socket  on 
the  floor  of  the  vessel,  by  means  of  a  screw  or  other 
union  formed  on  the  lower  end  of  this  sieve.     A  collar  at 

•  Any  of    these    ■peoiflcationa    may  be  obtained   by  post   by 
remitting  ftti. — tliH    price  now  fixed  for  all  specifications   postage 
included— to  C.  N\  Dalton,  Esq.,  Comptroller  of  the  Patent  Qffipr, 
■  npton  Buildings,  Chancery  Lane.  Londaa,  W.C. 


the  upper  end  forms  a  screw-union   tit   the   bnnghole  sin  . 
taneoiisly.     To   avoid   torsion  of  the  sieve,  a  long-hand 
key  is  employed,  which  reaches  to  the  bottom,  and  enga 
a  square  hide  cut  into  the  specially  formed  solc-pitce. 
upper  end,  projecting  from  the  vessel,  is  closed   by 
cap      It.  1j.  J. 

IT-FUEL.  CAS,  AND  LIGHT. 

Gas  I  Itmts  for  (ins  Engines;   Ejficient   Working  of  — 
J.  E.  Dowson.     Proc.  Inst.  CivilEng.  1901,  154,  Pari 

The  author  points  out  that  the  only  true  basis  on  whicli 
value  the  efficiencies  of  gas-producers  is  a  halanci 
the  luat  units.  For  engine  work  the  gas  must  be 
tar  and  other  impurities — a  desideratum  only  obi 
most  plants  by  the  use  of  anthracite  or  coke  as  fuel.  '! 
question  how  far  the  production  of  a  gas-producer  may 
diminished  without  affecting  the  quality  of  the  gas,  sho 
also  be  considered  ;  with  anthracite,  the  output  of  gas  n 
he  diminished  30  per  cent,  in  small,  and  50  percent,  in  la 
generators,  without  appreciable  alteration  of  the  quality 
the  gas.  Meyer's  conclusion,  from  experiment,  that  i 
generator  is  better  than  two,  should  be  modified  to  the  Its 
meat  that  one  generator  at  full  power  is  better  than  t\\ •  < 
half  power.  Appendices  give  results  of  trials  of  Dowi 
plants,  the  heat  efficiencies  averaging  80  per  cent.  Otl 
plants  are  also  discussed. — J.  \V.  H. 

Fuels   employed  in   Malting  ;  Examination   of  ,  w 

Special  Reference  to   the   Arsenic   they   contain.     A 
Ling  and  15.  E.  K.  Newlands. 

Si  i   under  XVII.,  page  ions. 

Elast- Furnace  Gases  ;  Probable  Utili>a*ivn  oj  Powei 
jrom .     13.  H.  Thwaite. 

See  under  X.,paue  !H>:{. 

Refuse  Destructors  in  Combination  with  Electric  Pmct 
Stations.     J.  S.  Highrield. 

See  under  XVIII.  B.,  page  1012. 

Acetylene  :   Explosive  Properties  of  Compres 

Liquefied  .     Engineer,  Sept.  20,  1901,  30J. 

See  under  XXII.,  page  1021. 

Ethylene  from  Inorganic  Sources;  Production  of 

S.  A.  Tucker  and  H.  R.  Moody. 

See  page  971. 

PATENTS. 

Fuel ;  Manufacture  of  Improved .     T.  Macalpiln 

Chiswick.     Kng.  Pat.  15,700,  Sept.  4,  1900. 

Block  fuel  from  peat,  sawdust,  or  wood  shavings  is  form 
hy  saturating  the  material  with  a  light  hydrocarbou  oil 
a  temperature  of  212°  F.  If  peat  be  used  in  the  6bro 
condition,  it  is  treated  with  oils,  fats,  resins,  tar-, 
pitches  heated  to  a  temperature  of  about  40o  ]'.  1-  v. , 
oil,  &c.  is,  in  either  ease,  removed  by  pressure,  and  t 
material  is  formed  into  blocks.  The  material  may 
previously  treated  to  extract  water. — 11.  S. 

Fuel;  Manufacture  of  Artificial .     J.  A.  I. 

Swansea.     i:ng.  Pat.  16,303,  Sept.  13, 

I'm:  waste  known  as  "  anthracite  duff,"  or  similar 

is   mixed   with   a   binding   agent,  compressed,  and  partial 

coked  in  closed  receptacles. —  K.  S. 

Fuel  and  other  Substances  ;  Machine   for  the   Agulowier 

lion  of .     (i.  K    Watts   and  C.  .1.  Watts,  Gucrnse 

Eng.  Pat.  19,898,  Oct.  30,  1900. 

Tun  fuel,  &c.  i-  fed  by  a  hopper  to  one  end  of  a  retoi 
which  may  be  made  of  two  adjustable  parts  ami  ma\  tap 
towards  the  outlet  end.  The  retort  may  he  healed  i" 
furnace.  At  the  charging  end  is  a  plunger,  worked  by 
suitable  engine,  for  compressing  the  fuel.  The  ap 
|  is  intended  for  use  iu  making  briquettes, — R.  S 
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Manufacture  of .  J.  Greenwood  and  J.  Green- 
wood, jun.,  Cornholine,  Lancashire.  Eng.  Pat.  13,675, 
1901 
kss  and  odourless  suhstitiirt  s  for  charcoal  arc 
nu'd  cil  two  oi  more  of  the  following  ingredients: — 
uveal,  coke  or  ashes,  lime,  anthracite,  cement,  sodium 
rate,  and  brick  clay.  Materials  and  approximate  pro- 
riions  are  given  for  six  different  compositions. —  II.  s. 


is  i    Manufacture    of 
,  Manchester, 


.      C.    H.    Schill    and    \V.    G. 

Eng.  Pat.  8129,  April  20,  1901. 

prevent  clinkering  of  the  fuel  in  a  generator  of  the  Lane 

g.  Pat.  17,762  of    1900)  and  similar   apparatus,  the 

rs    provide    one   .ir    more    smoke    passages    I. -ailing 

in  the  upper   part   to   the  lower    pint   of  the    generator. 

se    ]  ipes    cause    an    up-draught    of    part   of  the    blast 

induced   through    the   blow-holes,    conduct    part    of    the 

iterated  from   the   raw  fuel  in   the    upper   part   or 

reen  the  pipe  and  the  blow-holes   in   the  generator, 

introduce    the   smoke     at   any    desired     point,    where 

r,iites,   the    products   of   combustion    passing   into   the 

or  with  the  products  of  combustion  from  the  down- 

ught-C.  s. 

Generators.      W.  J.  McClurg,  Pittsburg  (Pa.),  I  .S.A. 
Eng-  Pat.  12,940,  June  25,  1901. 

claims  include  the   combination,  in   a   gas  producer,  of 

ubusiion  chamber  and   a   distilling    chamber,  with  fuel 

I  -  forming  the  top  of  the   combustion   chamber  and   the 

of    the    distilling    chamber;  openings    through  the 

~  of  the  producer  at   the  ends  of  the  beds,  for  charging 

il  thereon,  and   openings   through    the  said  beds   to 

lie  the  partially  distilled  coal  or  coke  to    be   discharged 

he  combustion   chamber,  and  the   gases   to   flow  from 

litter   into    the   disnlling   chamber.      The   generating 

ober  hus  n  gas  outlet  near  the   top,  and  a  bye-pass,  the 

which  is  below  the  normal  level    of  the  fuel  in  the 

r,  whilst  the  outlet  is   connected    to   the  generating 

the  normal  fuel  level.      I  here   are  also   two 

lumbers  ;  two  fuel-gasifying  chambers  (above 

i  ustion   chambers),   connected    for  the    passage  of 

ind  fuel   from  one   to   the  other ;  a   conduit  connected 

gasifying  chamber,  and  a  lixing  chamber  between 

bustion  aud  gasilying  chambers,  the   said  chambers 

common  side  walls — C.  S. 


ft-  Pi  mincer*.     M.  Taylor,  Paris.      Eng.  Pat.  14,100, 
July  in,  1901. 

tipper  part  of  the  producer  is  fitted  with  a  charging 
e  and  with  a  funnel,  the  lower  and  smaller  end  of 
h  projects  within  the  producer  proper,  below  the  level 
te  gat  outlet,  so  as  to  leave  an  annular  space  between 
uiug  and  the  said  lower  end  of  the  funnel. — ('.  S. 

u  Producers.     M.  Taylor,  Paris.     Eng.  Pat.  1-1,183, 
July  11,  1901. 

claim  is  for  a  combination  comprising  an  annular 
d  in  the  supporting  base  of  the  apparatus  and 
iinding  a  refractory  lining  of  the  lower  part  of  the 
leer  ;  a  ring,  air  and  steam  passages  and  openings,  a 
•t  supporting  the  refractory  lining  of  the  said  annular 
-her  being  in  turn  supported  by  slightly  curved 
roda  extending  through  the  supporting  base  of  the 
tcer.— ('.  S. 


'reducers.     E.J.  Duff,  Liverpool.      Eng.  Pat.  I.">,646, 
Aug.  2,  19H1. 

inprovements  comprise  a  rotating  shell  or  casing,  the 
tl  surface  of  which   is  of   polygonal  outline  in    plan, 
hell  having  a   lower  depending   piece  dipping   into  a 
ash    trough,  whilst   a    liquid    seal    and    ever 
suspended  from  the  charging  platform,  are  arranged 
with  the  upper  end    of  the  casing.     The  shell 
ivith  rollers  or  wheels  travelling  on   a   circular 
i>«  driving  pinion  working  in  a  circular  toothed  rack 
e  outer  circumference  of  the   shell.     There  is  also  a 
or  air-distributing  nozzle,  fixed   to  a  pipe  in 
ne  wer  part  of  the  producer,  and  consisting  of  a  number 


of  sloping  plates  overlapping  each  other,  like  louvre  1  man  Is, 
whilst  curved  vane  pieces  aie  provided  in  tin-  openings 
between  [he  overlapping  pans — < '.  S. 

Furnace  Gases;  Apparatus  for  Ascertaining  and  Record- 
ing  tin    Composition    of .     Al.    Arndt.     Eng.    I'at. 

18,931,  190  i. 

See  under  XXIII.,  page  102."). 

Gas  Hm  mi*  im   Heating  r'urposes.     i      M.  Sei 
New  i'ork.     Eng.  Pat.  11,903,  June  II,  1901. 

The  invention  described,  which   is  applicable    to  bothers 

used   for   healing   boilers,  ,\c,  relates  to  an    "  economiser '' 

lor  heating  the  gas  and  ait  supplies  of  the  burners,  bv 
means  of  the  heat  of  the  gaseous  products  of  combustion. 
The  waste  gases  Bow  from  the  fire-chamber  of  tin-  hoiler 
through  a  tortuous  Hue.  within  which,  and  surrounding 
whi^h,  are  arranged  pipes  ami  chambers,  through  which  the 
combustible  gas  and  an-  respectively  flow  on  their  way  to 
the  burners. — H.   1!. 

Hansen  or  like  Burners  for  Lighting  or  Healing. 
K.  Zebnpfiind,  Berlin.     Eng.  Pat.  14,250,  July  12,  1901. 

In  a  Bunsen   burner  for  use   in   incandescent  gas  lighting, 

the  usual  solid  central  portion  id'  the  burner  bead  isdis- 
pensed  with,  and  a  short  lube  is  fixed  centrally  in  the  burner 
lie, id.  The  upper  part  ot  this  lube,  which  "ends  at  or 
above  the  border  line  of  the  lower  '■  air  cone  "  of  the  Hatoc, 
is  open,  while  the  lower  end  is  closed,  with  tin-  exception 
of  time  openings,  which  communicate,  through  narrow  pipe?, 
with  the  outer  air.  By  this  means  a  secondary  air  supply 
is  introduced  into  the  flame  some  distance  above  the  burner 
mouth,  "  creating  fresh  air  cones  and  fresh  hottest  zones." 
Instead  of  only  one  lube,  two  or  more  may  be  used,  all 
arranged  concentrically  one  above  the  other,  each  being  of 
less  diameter  than  the  oi.e  beneath  it ;  and  in  this  way  a 
corresponding  number  of  additional  air  supplies  are  intro- 
duced at  different  heights  into  the  flame,  the  central  core  of 
the  flame  being  correspondingly  extended. — H.  H. 

Vapour-Burners  for  [Motor]  Steam  Generators.  11.11. 
Lake,  London.  From  W.  P.  Kidder,  Boston,  U.S.A. 
Eng.  Pat.  10,365,  May  18,  1901, 

This  relates  to  vapour  burners  for  steam  boilers,  in  which 
the  heat  of  the  steam  and  water  in  the  boiler  is  utilised  to 
vaporise  the  gasoline  or  other  volatile  hydrocarbon  consti- 
tuting the  fuel.  The  fuel  supply  pipe,  or  an  elongation  of 
it,  passes  down  tbiough  the  water  in  the  boiler,  between  the 
fire-tubes.  The  vapour  generated  issaes  in  a  downward 
dirccfon  from  a  valve-controlled  jet  placed  near  the  top  of 
the  boiler,  aud  passes  down  an  air-mixing  tube  to  a  vapour 
chamber  beneath  the  fire  pot  of  the  boiler.  Through  the 
vapour  chamber,  which  extends  across  the  bottom  of  the 
fire  pot,  there  pts>  several  air  conduits  communicaiing  with 
the  outer  air,  and  the  combustible  gases  issuing  from  the 
vapour  chamber  mingle  with  the  air  and  burn  beneath  the 
boiler.  Within  the  tire  pot  itself  is  mounted  an  auxiliary- 
burner,  which  is  supplied  with  vapour  from  an  auxiliary 
valve  controlled  jet,  and  provided  with  an  auxiliary  air 
mixing  tube  placed  close  to  those  referred  to  above. — H.  B. 

Anli/lene  Gas;   Apparatus    I'm-   Manufacturing  .     J. 

E.    Smyth,    Sainttield,    co.    Down,    Ireland.      Eng.    Pat. 
16, -109, "Sept.  15,  1900. 

From  the  top  of  a  tank,  containing  water  maintained  at  a 

constant  level,  depend  three  chambers  open  at  the  base. 
One  contains  a  carbide  holder  with  perforations  at  base,  by 
which  the  amount  of  water  which  enters  it  can  be  regulated. 
The  gas  evolved  passes  iuto  the  second  chamber,  from  which 
it  passes  into  the  gasholder  through  a  pipe  with  valve, 
which  is  automatically  closed  when  the  gasholder  is  about 
three-fourths  full.  The  back  pressure  then  depresses  the 
level  of  the  water  in  the  generating  chamber  below  the 
carbide  bolder,  and  any  gas  subsequently  evolved  through 
the  moisture  left  therein  passes  to  the  third  chamber 
and  thence  direct  to  the  gasholder.  Purifiers  are  provided, 
aud  meaps  for  lowering  and  raising  the  carbide  holder. 

W.  A  B. 
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Acetylene    Gas;    Treatment     of  .       G.    W.    Johnson, 

London.     Prom  A..  Wolf,  jnn.,  and  Co.,  Fraukfort-on- 
Maino.     Eng.  Pat.  18,181,  Oct.  12,  1900. 

The  gas  is  passed  over  light  petroleum  spirit,  gasoline, 
benzene,  etber,  or  similar  volatile  bodies,  and  thereby  ab- 
sorbs vapour  from  them.  When  thus  treated  it  is  Mated 
to  he  well  adapted  for  ligLtin-j  In  incandescence  and  use 
in  gas  engines.— J.  A.  B. 

Acetylene  (ins;  Apparatus  for  the  Generation  of  . 

D.  C  Beggs  and  W.  Fielding,  both  nf  Ballyclare,  eo. 

Antrim.     Eng.  Pat.  18,67-1,  Oct.  19,  1900. 

I  v.r,;,,\  i  mi  \  1-,  more  particularly  applicable  to  the  gene- 
rating apparatus  claimed  under  Eng.  Tat.  2:". 917  of  189S 
(this  Journal,  1900,  3:13)  are  described.  They  comprise 
means  for  introducing  gus  to  the  rear  of  the  piston-head 
in  the  carbide  cylinder,  a  gas  tight  piston -head,  an 
incurved  top  to  the  gasholder,  a  safety  valve,  a  sludge 
receiver,  and  a  rack  connected  with  the  piston-rod  of  the 
carbide  cylinder. — J.  A.  15. 

Acetylene  Gas  Generators.     H.   de   Thiersant   and    W.    A. 

Coulsou,  both   of  London.     Eng.   Pat.  20,369,  Kov.   12, 

1900. 
In  acetylene  generators  of  the  kind  claimed  under  Eng. 
Pat.  29,571  of  1897  (this  Journal,  1898,  568),  a  solid 
bottom,  having  a  water  inlet  adapted  to  be  closed  by  a 
fixed  conical  plug,  is  provided  for  the  carbide  holder,  in 
order  to  prevent  access  of  water  or  moisture  to  the  carbide 
when  the  apparatus  is  not  in  action. — J.  A.  B. 

Acetylene   Lamps.      S.   L.    Budzinski,    Haguolct,    Krance. 
Eng.  Pat.  11,085,  May  29,  1901. 

An  outer  casing  contains  water,  and  supports  therein,  bv 
means  of  au  incurved  rim,  a  generating  vessel,  to  which  the 
water  is  admitted  through  a  bole  near  its  base,  by  operating 
a  rod  which  passes  over  the  hole.  A  perforated  casing 
within  the  generating  vessel  contains  carbide,  and  is  secured 
by  clamps,  which  compress  packing  material,  to  the  bottom 
plate  of  the  generating  vessel.  Water  reaches  the  carbide 
in  sufficient  quantity,  when  only  a  small  quantity  of  gas  is 
required,  through  the  packing  material. — J.  A.  B. 

Carbureting    Air   with    Carburetted    Hydrogen  ;    Process 

and    Apparatus  for    .      P.    K.     van     der    Made, 

■  Ircukelem,  Holland.      Kng.  Pat.  12,858,  June  24,  1901. 

The  apparatus  comprises  two  pumps,  worked  in  regular  I 
sequence  from  the  same  shaft,  one  of  which  pumps  forces 
water  into  a  container  and  displaces  there  a  predetermined 
volume  of  carburetted  hydrogen,  which  is  delivered  from 
the  top  of  the  container,  through  a  dipping  tube,  into  a 
mixing  chamber,  whilst  the  ether  pump  compresses  a  pre- 
determined corresponding  volume  of  air,  which  it  forces 
through  a  spray  in  the  lower  part  of  the  mixing  chamber 
and  in  tine  jets  through  the  carburetted  hydrogen.  The 
mixing  chamber  is  characterised  by  connecting  several 
cylindrical  mixers  or  vessels,  arranged  one  above  the  other, 
by  means  of  pipes  for  the  purpose  of  distributing  the  car- 
buretted hydrogen  over  as  many  air  sprays  as  there  are 
mixer-,  and  also  by  connecting  the  empty  space  of  one 
mixer  with  the  next  following  spray  pipe,  in  order  to 
progressively  impregnate  the  air  introduced  into  the  lowest 
spray  pipe. — C.  S 

Air  and   the  Vapour  if    Volatile  Liquids ;  Apparatus  for 
Producing  a    Constant   Mixture  of .     R,  Haddau, 

London.      From    B.  A.   Guv,    Paris.     Eng.   Pat.    19,054, 

Oct.  24,  1900. 
The  apparatus  consists  of  au  air-blower,  a  carburettor  or 
vaporising  vessel,   a   gas   meter  through   which  the   carbu-   i 
retted  air  passes,  a  reservoir  for   the   volatile  liquid,  and  a   I 
feeding  apparatus  placed  beneath  the  reservoir  and  com-   ! 
miinicatiug  uilh   the  carburettor.     The   horizontal  shaft  of 
the  meter  extend-  through  a   stuffing  box  to  the  outside  cf 
the    meter,    and    carries  a    pulley,  which  is    connected,   by 
means  of  a  chain,  with  another  pulley  attached  to  the  feed-   I 
ing  apparatus,  so  that  the  feeder  and  meter  operate  simul- 
taneously.    The  feeder  is   so  constructed  as  to  admit  into   • 
the  carburettor  an  amount  of  volatile  liquid  proportionate  J 


to  the  carburetted  air  discharged  by  the  meter.  Fi  l 
shows  one  form  of  feeder,  in  which  the  plug  c  of  a  coi  « 
provided    with    a  number  of  cavities,  5;   as  the  pulh  „ 

revolves,   each    cavity  i  j 


/"<',/./. 


f>    I 


ClJ 


n 


turn  filled  with   the   vol  ,. 
liquid    from    the    reset 
above,  and  in  turn  discba  B 
the  liquid  into  the  carbtL 
tor  below.     Fig.  2   shov  . 
secondconstriiction.iu  «   ! 
the   cavities    or    cup-  7    , 
arranged  on    the   peripl  ■ 
of  a  wheel,  9,  the  shall 
which     is     horizontally  | 
dined.    About  three-feu  « 
of  the  wheel  are  iuuni 
in  the  mercury,  10,  fore  g 
a   seal   between    the  pa  '</ 
(which   communicates     i 
the  reservoir,  and  is  fill  j 
hydrocarbon)  and  the  pi  t 
(which   communicates 
the  carburettor).     Thui  0 
each  revolution  of  the 
ley  p,   so   many   cupful  i 
volatile  hydrocarbon  will  II 
into    the  carburettor.      I 
suitable  forms  of  air-blo  r. 
carburettor,    and     rese 
may  be  used  in  combini  D 
with    the    feeding 
ment. — H.  B. 


Hydrocarbons,  Alcohols,   and  oilier    Combustible    I 
for   Heating   Purposes  ;   Apparatus  for    Burninq  -  -. 
J.  A.  and  J.  M.  I!.  Hey,  Paris.     Eng.  Pat.  10,023,  Ma'  4. 
1901. 

The  improvements  relate  to  burners  of  the  class  di 
iu  Eng.   Pat.  3057   of    1900  (this   Journal,  1900, 
which  the  combustible  liquid,  underpressure,  is  vai 
in  a  worm  which  is  in  contact  with  the  flame.     The  cl  it 
are  for  placing  the  inlet  oiifice  of  the  "  diffusing  mi 
an  angle  to  the  outlet  orifice  of  the  same  ;  and  for 
the    air    iu    a    closed    casing,    surrounding    the    v« 
worm,   and  ba\ing  an   air-outlet  tube  surrrunding  t 
which    conveys    the    vapour   to   the  diffusing    mixer, 
latter  consists  of  a   tube,  the  sides  of  which  conveif 
short    distance,    and   then  gradually  diverge  towards 
mouth  of  the  burner.— H.  B. 

Lighting    or    Heating    Gas,  either  previously  foi 

simultaneously   generated  as  Carburetted   Air:   1 

for     Mixing    O.tygen    with    .     F.   Daniiett,   II 

Eng.  Pat.  514  9,  March  11,  1901. 

Porous  substances,  such  as  vegetable  carbon  or  pu 
stone,  which  are  capable  of  condensing  gases  on  the 
are  saturated  with  oxygen  and  formed  into  cartridge- 
are  inseited  into  gas  mains,  so  that  the  lighting  or  h 
gas  has  to  pass  through  the  porous  bodies,  therebj 
up  a  proportion  of  oxygen.  The  impregnated  bod 
also  be  atranged  inside  carburettors  u-ed  for  gel 
carburetted-air  gas. — II   B. 

Spirits)  Manufacture  of  Solidified  Carburetted  — 
Heating  or  Lighting  Purposes.     L.  Denayrouzc, 
France.    Eng.  Pat.  17,687, 1  let.  .">.  H'00. 

The  process  claimed  consists  in  compounding  a  solid 
material  with  ordinary  alcohol  (*;  spirit  ")  anil  n  rich  li> 
carbon,  preferably  benzene,  with  or  without  finely  sub 
bodies  rich  in  carbon  and   hydrogen,  such  as  cottOI 
According    to   the    first    example    given,    nitrocell' 
dissolved   in   alcohol  containing  some   ether  ;    the 
allowed  to  evaporate,  and  a  combustible  transparent    I) 
is  obtained,  which  burns  without  leaving  a  residue,     I 
second  example,  benzene  is  combined  with  the  ptodm 
the   first,  and  there  may  be   incorparated  small    i 
of  soap,  cotton  waste,  lycopodium,  sawdust,  &c.    Ilsutli 
benzene   is    added,  the  flame  of  the   burning  tuatcri: 
luminous  and  may  be  used  for  lighting. — 11    li. 
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,  .•  Manufacture  of  Pellets  for  Automatically  Igniting 
— .  J.  Bleichrode,  Xew  York.  ling.  I'm.  22,3ns, 
>ec.  8,  1900. 

onoentrated  solution  is  prepared  containing  1  pari  of 
of  platinum  and  1  part  of  thorium  nitrate  to  01 
t  of  cerium  nitrate.  Vegetable  tissue  is  soakei  in  tu- 
ition anil  incinerated,  and  the  ash  is  moulded  into  pelh  Is 
h  water  and  subjected  to  a  red  heat. — H.  I!. 

ictmdescent  Gas  Burners.     W.T.Sugg,  Westminstei . 
Eng.  Pat.  19,061,  Oct.  24,  1900. 

burner   described   is   designed    to    prevent    "  lighting 

k."     A  gas  injector  is  screwed    into  the  lower  en  1    of    a 

be    (provided  with  air-inlets  as   usual),  which    is 

tinl  at    its   upper  end  to  forma  circular  chamber  of 

ins.  in  diameter.     Across  the  chamber  stretches   a 

Of  perforated  metal.     A  tubular  extension,  of  less  dia- 

er  than,  and  extending  from  the   top   of,  the   chamber, 

ics  the  burner  proper,  which  consists  of  a  steatite   cap 

vided  with  holes  in  the  top,  drilled  at  a  suitable  angle  as 

r  the  edge  of  the  cap  as  possible,  leavine  a  solid  central 

tion.— H.  15. 

andrsceni   Gas  Lighting;  High-Pressure  Accumulator 

-T .     11.  Howell,  London.     Eng.  I'at.   16,780,  Sept 

u,  1900. 

ran  :'.  cylindrical  pipe  or  tank,  closed  at  the  bottom,  is 
mged  concentrically  a  second  cylinder,  twice  the  length 
lie  former,  tie'  diameter  of  the  two  cylinders  being  such 

the  area  of  the  annular  space  between  them  is  equal 
hat  of  the  inner  cylinder.  The  outer  cylinder  is  closed 
lie  lop  by  a  gas-tight  annular  cover,  which  is  fitted  with 
erving  as  an  overflow  eock  for  water  and  as  an 
iet  for  the  compressed  gas.  The  lower  end  of  the  inner 
inler,  which  rests  upon  the  bottom  of  the  outer  cylinder, 
roviiii  ii  with  openings  which  permit  free  communication 
the  two.  Water  is  poured  into  the  inner  cylinder, 
il  it  overflows  from  the  above-mentioned  cock,  and  a 
is  then  placed  upon  the  top  of  the  cylinder.    Compressed 

is  new  pumped  into  the  outer  cylinder  through  a  pipe 
eh  enters  the  gas-tight   cover  already  referred  to,  the 

r  h  ling  thus  depressed  in  the  outer  cylinder  and  raised 

n'n  the   inner  one.     A   branch   of   the   compressed-gas 

es  through  the  upper   part  of  the  inner  cylinder, 

re  it  is  provided  with  a  float   valve,   and  b.yond  this 

e  it  communicates  with  the  gas  main.  When  the 
-lire  in  the  apparatus  becomes  too  high,  the  water  rising 
the  inner  cylinder  lifts  the  float,  thus  relieving  the 
--lire  in  the  outer  cylinder.  The  float  valve  actuates  a 
T  attached  to  the  compression  motor,  regulating  the 
ed  of  the  latttr  as  required.  By  means  of  a  regulator 
rhed  to  the  gas-outlet  cock,  the  gas  issuing  from  the 
uratus  is  regulated  to  9  ins.  pressure,  whatever  may  be 
pressure  inside  the  apparatus. — H.  15. 

ncandeseence  Bodies;    Manufacture  of  Electric . 

]'.  Dannert,  Berlin.     Eng.  fat.  8434,"  May  7,  1900. 

RK  is  claimed  "  the  production  cf  electric  incandescence 
ies  having  a  covering  formed  of  mixtures  of  carbon  and 
allic  oxides,  the  distinguishing  feature  being  that  the 
ntity  of  metallic  oxides  contained  in  the  coating,  or 
.ring,  is  uradually  decreased,  whilst  the  quantity  of 
>od,  on  the  contrary,  is  increased,  inwardly."  For 
niple,  a  filament  is  first  boiled  in  a  solution  containing 
irle  of  sugar  aud  1  part  of  lime;  it  is  then  baked  in  a 
fie  furnace,  next  boiled  in  a  solution  of  equal  parts  of 
ir  and  lime,  and  again  baked.  This  filament  is  said  to 
tain  more  metallic  oxide  towards  the  exterior.  Or,  a 
™lion  filament  may  be  boiled  in  a  solution  of  calcium 
mde,  and  afterwards  dipped  into  a  solution  of  sodium 
wnate,  whereby  a  deposit  of  calcium  carbonate, 
unshing  in  proportion  towards  the  centre  of  the 
nent,  is  produced. — H.  B. 

tments   [Carbide]  ;    Manufacture  of  ,  for    Incan- 

ucuij  Electric  Lamps.  W.  L.  Voelker,  London.  Eng. 
m.  11,344,  June  22,  1900. 

manufacture  carbide  filaments,  a  thread  of  cotton  or 
r  carbonisable  fibre  is  soaked  in  a  solution  of  an  easily 


decomposable  compound  of  the  metal  which  is  to  form  the 
metallic  base  of  the  carbide.  The  thread  i-  dried,  spooled 
upon  a  cylinder  of  paper,  heated  gradually  during  12  hours 

to  about   400"  F.,  then   pla I  in  a  crucible,  well   packed 

with  sugar-carbon  and  powdered  carbide  of  the  Kind  to  be 
produced,  and  carbonised  by  bringing  the  sealed  crucible  tu 
a  white  heat  in  a  suitable  furnace.  After  the  crucible  has 
been  allowed  to  cool,  the  thread  is  passed  through  an 
eleetric  arc  enclosed  in  a  reducing  atmosphere,  which  may 
irged  with  the  vapi  ur  of  the  metal  forming  the  base 
of  the  carbide,  of  which  the  thread  now  consists.  Instead 
ol  producing  a  filament  by  the  soaking  process,  an  ordinary 
carbon  filament  may  he  passed  through  an  electric  are  in  a 
reducing  atmosphere,  and  then  passed  through  an  arc  in  the 
presence  of  the  vapour  of  the  metal  to  be  combined  with 
the  carbon.  In  treating  the  carbonised  thread  in  the 
electric  arc,  the  end  of  the  thread  is  passed  up  through 
the  axis  of  two  longitudinally  perforated  carbon  electrodes, 
mounted  co  axially,  and  capable  of  being  moved  apart;  or 
several  carbon  pencils  may  be  arranged  vertically  about  a 
central  passage  through  which  the  filament  is  led.  The 
spool  carrying  the  thread  is  placed  in  the  lower  part  of  the 
apparatus,  and  the  thread  is  wound,  as  treated,  upon  a  reel 
at  the  top,  the  whole  apparatus  being  filled  with  hydrogen. 
The  arc  is  surrounded  by  a  cylinder  of  the  metal  intended 
to  form  the  base  of  the  carbide,  or  of  the  carbide  itself,  the 
cylinder  being  enclosed  within  a  tight-fitting  globe.— IL  I!. 

Electric  Furnaces  [Continuous  Arc].    A.  Parker, Chorley 

Eng.  Hat.  18,645,  Oct.  18,  1900. 
A  rotary  platform,  operated  by  a  worm  and  worm  wheel, 
or  other  mechanism,  is  carried  by  a  foundation  plate' 
suitably  mounted  and  insulated,  and  on  it  is  placed  a 
crucible  rotatable  about  its  vertical  axis.  A  positive 
carbon  of  oblong  cross  section  extends  diametrically 
across  the  crucible,  and  hoppers  or  shoots  for  feeding  the 
material  to  be  fused  at  the  sides  of  the  carbon  are  so 
arranged  that  the  material  is  directed  into  the  arc  and 
becomes  fused  before  reaching  the  crucible.  Means  are 
provided  for  raising  the  positive  electrode  as  the  crucible 
fills  up. — G.  H.  B, 

Electric  Furnaces.  [Pyroelectrolyte.']  The  British 
Thomson-Houston  Co.,  Ltd.,  London.  From  C.  P.  Stein- 
metz,  Schenectady,  U.S.A.  Bug.  Pat.  15,920  SeDt  7 
1900.  v  '     ' 

Many  refractory  materials,  such  as  refractory  oxides, 
silicates,  &c,  are  of  comparatively  high  resistance  at 
ordinary  temperatures,  but  increasein  conductivity  when 
heated,  their  conductivity  increasing  with  the  temperature. 
These  conductors  are  termed  "  pyro-electrolytes "  by  the 
patentees.  The  material  to  be  heated  is  enclosed  in  a 
furnace,  the  walls  of  which  are  formed  of  a  pjro-electrolyte 
which  can  be  initially  heated  in  various  ways.  A  source  of 
current  of  high  electromotive  force  is  connected  to  termi- 
nals passing  through  the  walls  of  the  furnace,  and  between 
them  extends  a  conductor  of  relatively  small  cross  s-ction. 

— G.  H.  B." 

III.-DESTKUCTIVE  DISTILLATION 
TAE  PKODUCTS,  PETKOLEUM. 

Wood     Charcoal;    Manufacture    of    ,   by    the    Von 

Heidenstam  Process.  Jurgeusen  and  Bauschlicher 
Chem.-Zeit.  1901,  25,  635. 
This  is  a  process  for  manufacturing  coherent  blocks  of 
charcoal,  of  uniform  size  and  shape,  from  the  sawdust,  chips, 
and  shavings  of  woad-working  factories.  The'  waste 
material  is  first  passed  through  special  roller-griudinc 
machinery,  which  reduces  it  to  a  rough  powder  and  simul- 
taneously lowers  the  proportion  of  moisture  from  50  or  60 
per  cent  to  15  or  25  per  cent.  The  product  next  passes 
through  apparatus  heated  by  means  of  the  gases  issuing 
from  the  carbonising  plant,  where  it  is  completely  dried ; 
and  then  it  enters  the  presses,  where  it  is  converted  into 
cylinders.  Finally  it  travels  to  the  ovens— vertical  iron 
vessels  surrounded  by  a  fireplace  and  brick  walls.  The 
exit  for  the  products  of  distillation  is  at  the  bottom  of  the 
retorts,  the  lid  of  each  of  which  is  a  cast-iron  plate,  which 
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nth  applies  pressure  to  the  carbonising  wood.     The 

,l1;ir  r>ro  made  under  continual  pressure,  whilst 

the  gases,  &c,  are  ftei  pe,  uncompressed,  into  the 

j  plant.    The  volatile  constituents  pass  "II  from 

tlie  retorts,  and  after  condensation  as  tar  and  crude  acid, 

those  are  worked   up  as  usual  for  acetic  acid,  acetone,  wood 

\,'     Thi    pitch  remains  behind,  ami  eventually 

i  cement  for  the  charcoal  briquettes.    The  process 

,.t   distillation   requires   l  t   hours   tor  completion,  and   the 

charcoal    is   left    IS   or    II    hours   longer   it:   the   retorts  to 

cool.     The  finished  materia]  las  a  calorific  value  of  7,800. 

Von  Heidenstam's   process  is  in   operation  at  one  of  the 

•  i  sawmills  in  Sweden. — F.  II.  L. 

I'aroffin;  Extraction  of ,Jrom  Lignite  Tar.    Ger.  Pat. 

123,101,  Aug.  18,1900.     R.  Pauli,  Berlin.     Zeits.  angew. 

them.  1901,  14,  [35],  883. 
Tins  process,  which  renders  possible  the  complete  removal 
of  paraffin  from  tar  in  10  hours,  consists  in  treating  the  tar 
in  an  autoclave  with  IU  times  its  weight  of  90  per  cent, 
alcohol  at  60°  C-,  the  alcoholic  liquid  being  afterwards 
cooled  until  the  paraffin  separates.  The  alcohol,  creosote, 
and  oil  are  then  removed  in  a  centrifugal  and  the  paraffin 
is  washed  with  alcohol,  the  last  traces  of  which  are  got  rid 
of  bv  distillation,  and  linallv  decolorised  by  means  ,,f  hone 
black.— T.  II.  P. 

PATENT. 

Paraffin;  Purification  of  .     N.  M.   Henderson,  1).  K 

Steuart,  and  J.  Calderhead,  Broxburn,  N. 15.  Eng.  Pat. 
19,711,  Nov.  8,  1900. 
Tut;  decolorising  agent  used  (e.g.,  animal  charcoal)  is 
subjected  to  the  action  of  a  liquid  and  vaporised  solvent, 
such  as  shale  spirit  of  sp.  fir.  0-730,  to  extract  the 
retained  paraffin,  the  solvent  being  then  expelled  from  the 
decolorising  agent  aDd  the  recovered  paraffin  by  the  aid  of 
steam. 

The  apparatus  consists  of  a  still,  titted  with  an   inlet  pipe 

for  the   solvent,  a  condenser  for  the  vaporised  solvent,  a 

r  and  a  perforated  steam  coil,  and  also  with  a  movable 

pan  with  perforated  bottom,  for  containing  the  decolorisiDg 

agent  to  be  treated. — C.  S. 

IV.-COLOURING  MATTERS  AND 
DYESTUFFS. 

Aniline  and  Analogous  Ii<t>es  ;  Xew  Method  of  Preparing 

.      P.  Sabatier  and  J.  B.  Senderens.     Comptes  Rend. 

133,  [6],  821— 324. 

Whkn  the  vapour  of  nitrobenzene,  mixed  with  excess  of 
hvdrogen,  is  passed  through  a  tube  containing  finely  divided 
copper  at  30li  — 400°  C,  it  is  completely  reduced  to  aniline. 
The  aniline  and  water  lormed  can  be  collected  in  an  appro- 
priate receiver,  and  are  then  easily  separated.  The  propor- 
tion of  hydrogen  present  must  reach  twice  that  theoretically- 
needed,  or  the  product  will  contain  azobenzene,  or  even 
unaltered  nitrobenzene. 

B\  a  similar  process,  ortho-  and  metadtnitrotoluene  yield 
the  corresponding  amino  compounds,  and  other  amines  oan 
be  prepared  in  the  same  way.  Freshly  reduced  nickel  is 
more  active  than  copper  :  but  if  it  be  used  for  the  reaction, 
the  temperature  must  be  carefully  regulated,  and  kept  near 
200  C.  At  250  i  ■  ammonia  is  found  among  the  pro- 
ducts (C,Hj.NOs  +  4H,  =  C,H,  +  NH,  e  2H.O1,  and  at 
300c  C.  ammonia  and  benzene  are  the  chief  products,  whilst 
with  a  great  excess  of  hydrogen  at  300°  ('.  the  benzene 
itself  is  hydrogeniaed,  and  methane  is  formed.  Above 
300°  C.  a  certain  amount  of  diphenylamine  is  found  in  the 
products;  this  is  formed  b\  the  action  of  the  nickel  on  the 
aniline  CjrilNH,  N  ll",  +  \  1 1  (  C,  ,11 ..), ).  Cobalt  and 
iron,  reduced  from  th'-ir  oxides  by  hydrogen,  behave 
similarly  to  nickel ;  so  doc  finely  divided  platinum,  hut  in 
this  ca>e  any  deficiency  in  hydrogen  loads  to  the  Formation 
of  hydrazobenzene.  Water-gas  or  coal-gas  may  be  substi- 
tuted for  hydrogen  ;  and,  from  the  low  price  of  these 
materials,  and  the  fact  that  the  same  quantity  of  metal  may- 
be used  indefinitely,  the  method  promises  well  as  an 
industrial  process.— J.  T.  D. 


Diphenylamine)  New  Derivatives  of . 

Monatsh.  ("hem.  22,  385—397. 
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PuiMAitv  aromatic  amines  and  their  substitution 
combine  readily  with  o-  and  />-niirochloroben/.enes 
derivatives  of  diphenylamine — 

C„II,NH,.  +  CIC.ircNO,),-  =  C,H,NllC1,ll;(.\o  , 

The  author  has  made  use  of  the   dinitrochlorobenzoic     ! 
nipt,  199  —  200;  ('.,  which  is  patented    by  Kalle  and  i  . 
Biehrich    (Ger.   Pat.    106,510),   for  the  production 
derivatives    of    diphenylamine.       This    acid    is  capahl  if 
liberating  acetic  acid   from   its   salts,  and  Is   charactei  <l 
bv  the  easy  solubility  and  lite  crystalline  foiin  of  its  a 
salts.     The    chlorine    atom  can    be    readily    substitute! 
a  hvdroxyl   group   by  means  of    excess  of   alkali,  or  I 
amino  group  by  means  of  excess  of  ammonia.     :l .  ")-I)in'i- 
2-aminobenzoic  acid  (m.  pt.  265    ('..  Salkowski,  Ann 
173,  45)  is  formed  on  boiling  with  ammcuia;  3.5-dhi 
salicylic  acid  (m.   pt.  173°  C,  Hiibner,    Anna'eD,  194 
on    boiling    with    two     molecules    of    caustic     soda. 
constitution  of   the    acid    is    therefore  represented   b) 
formula — 

i  :tHjC00H(N02),CI[C001i:NO2:N02:CJ  =  1  :3.:5 

The  eth\  I  ester  melts  at  54    ( '. 

Condensation    I'rodui  rs  :   <>  -  p  -  UiiiitrodipltenyUui 
carAo^/i'c^ri</.COOH(XO.,),.tfiH,.NH.C6Hs 
of   dinitrochlorobenzoic   acid    and   2-3  grms.  of  aniliu 
aqueous  alcoholic  solution  are  boiled,  with  reflux  condei 
for  two  hours,  in  the  presence  of  7  grms.  of  sodium  ace 
The  substance  is  obtained  on  acidifying,  in  yellow  net 
melting  when  pureat214°C.      It  dissolves  readily  in  air 
and  glacial  acetic  acid,  but  only  with  difficulty  in  ho 
Of  the  salts  described  by  the  author,  very  characteristic  •■ 
the   potassium   salt,  which  crystallises   in  fine  red 
sparingly  soluble  in  cold  water  ;    and  the  amnion 
(red    translucent    monoclinic    prisms).      On    treating 
product    obtained    by   condensation  of    aniline   wit h 
dinitro-6-chlorobenzoic  acid,  with  10  parts  of  coin 
sulphuric  acid,  Dinitro-acridone — 

NH 
(N02).:CsH,/  )C|Hi 

s  CO  X 

is  formed.  This  substance  is  sparingly  soluble  in  mot  'I 
the  usual  solvents,  but  can  be  purified  by  crystalliaa  a 
from  pyridine,  in  which  it  readily  dissolves.  The  mel  (t 
poiut  is  above  300°  C. 

o-p-Dinitro-p  hydroxydiphenylaminecarboxylic  A  eid, 

C00H(N02)3CBH.,.NH.C6H4<  m. 

12  3  grms.  of'dinitrochlorobenzoic  acid,  5  ■  2  grms.  of  J 
phenol,  and  7  grins,  of  sodium  acetate  in  aqueous  alcol  <: 

solution  are  boiled,  with  reflux  condenser,  for  thr 

of  an  hour.     The  condensation  product  crystallises  lr 

water   in    beautiful   dark   red    needles   melting  at   I"1 
(Ger.  Pat.   108,872).     The   salts   are  mostly  very  solu  ■ 
An  acetyl  derivative,  m.  pt.  97°—  99°,  and  a   benzoyl  A 
vative,  m.  pt.  123    C.,  are  described. 

o-p-Dinitrophenyl-a-naphthylaminecarboxylic  Acid, — 

COOH(XO2)jC,H,.NH.C10Hp 

6  ■  1  grms.  of  dinitrochlorobenzoic  acid,  3   5  grms.  of  ana 
thylamine,  and  7  grms.  of  sodium  acetate  in  aqueout 
solution   are   heated   on    the   water-bath   until  tin 
o-naphthylainine  has  disappeared.    Ked  needles  are  obtaii 
melting  at  150— 151",  dissolving  readily  in  hot  alcohol 
glacial  acetic  acid,  but  sparingly  in  boiling  water. 

o-p-Dimtrophenyl-B-naphthylaminecarboxylic  Acid 
grms    of  dinitrochlorobenzoic  acid,  3-5  grms.  of  0-naphtl 
amine,  and  7  grms.  of  sodium  acetate   in  aqueous  alcol,' 
solution    are    heated   on  the   water. hath  for  half  an    li 
Microscopic   needles  of  an  orange  red  colour  arc  obtaii 
m.  pt.  238"— 239°  C,  dissolving  sparingly  in  1'"'  w"",r     ' 
readily  in   hot  alcohol  and   glacial  acetic  acid,     Both 
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,n  and  pot -i-- iuin  salts  crystallise  well  from  water  in 
I  leaflets  A  dinitronnphthaeridone  is  obtained  on 
pitta  concentrated  HoS04,  analogous   t < i   the   sub- 

.  htaincd  from  the  aniline  condensation  product. 

'  nilrodiphenylamincdicarboryiic  Arid, 

COOH(N()2);('cH3NH.CliH4(COOH). 

;rin*. ofdiuitrochlorobeu/.oic  acid,:!'  "grras. ofanthrauilic 

;tml  in  '2  (inns,  of  sodium  acetate  are  boiled  for  one  hour 
iiieons  solution.  The  substance  is  obtained  on  acidifying, 
crystallises  well  from  dilute  alcohol  in  shining  yellow- 
iu  Dcedles.  Ii  begins  to  sinter  at  13.")°,  and  melts 
een  153'  and    159°  ('.      The  substance  dissolves  readily 

•  vt  water,  in  alcohol,  and  in  glacial  acetic  acid.  The 
.  are  vi  rv  soluble  in  water,  and  do  not  crystallise 
The    barium    salt    crystallises    iu    orange-coloured 

l<-s.    The  calcium   salt    is   insoluble.     An  acetyl  coni- 

d  whs  prepared,  melting  at  '234 — 235"  V. — II.  L. 


10;  Natural  and  Artificial .    A.Turnbull.    .1.  Soc. 

Dyers  and  Colourists,  1 901,  17,  j«],  ;;is 

United  States,  synthetic  Indigo  has  found  practical 
on  in  certain  branches  of  dyeins,  whilst  in  others  it 

I'    tiled  to  produ  -e  results  equal  to  the  natural  product, 
calic '-printing,  where  the    hydrosulphite  vat    is    used, 
for  resist  or  discharge  styles,  it  has  practically  driven 
lie  natural  product;  the  whites  are  clearer   and  better, 
field  is    increased,  as  the  vat   remains  longer  clean 
tl good  condition.     Wherever  the  hydrosulphite  vat   is 
whe'her   for    wool   or    cotton,    synthetic    Indigo   has 
ted  the  natural  ;    but    iu  the    woad  vat  it  has  not    been 
tecess,  as  it   is  almost  impossible  to   maintain  the 
Qtation.     Iu  this  vat,  and  in  the  potash  and  molasses 

nil  Indigo  is  still  employed. 

s  everywhere  admitted  that  the  synthetic   is  quite  as 

s  the  natural  product  under  the  same  conditions,  both 

Is  tight  and  scouring.     The  synthetic  also  gives  the 

colour,  but   this  is  a  detriment   in   the  dyeing  of 

i  here  a   heavy,  dull,  dark  blue  is   wanted,  and  here 

natural  Indigo  still  holds  the  market. — It.  B.  B. 

qcine-o  carbvrylir  Acid   [for    Indiyo]  ;    Preparu- 

nf  Esters  of .     Chemische  Fabrik  von  Heyden, 

Icheul,  Dresden,     tier.  Pat.  122,687,   March  30,  1899. 
-  angew.  C  hem.  1901,  14,  [34],  857. 

i   is  made  for  the  preparation   of  the  acid  esters  of 

ine-o  carboxylic  acid — which  are  used  as  starting 

•    in   the   manufacture   of  indigo — by  treating   (O 

lie  acid  with  esters  of  cbloracetic  acid,  or  (2)  esters 

bran  lie  acid  with  ehloracetic  acid. — T.  H.  V. 

and    Coerulein;     Constitution    of .       VV.    R. 

1  idorff  and   C.  E.  Brewer.      Amer.  t  hem.  J.  26,  [2], 
-158. 

i  us  first  refer  to  the  researches  of  Baeyer  (Ber.  4, 

l'.uchka  (Annalen,  209,  251)  on  the   constitution 

i.  and  then  give  the  results  of  their  own  investigation 

••  J  subject.     The  more  important  facts  ascertained   by 

k  may  be  summarised  as  follows  : — 

The  only  reduction  product   of  galleiu  by  zinc  dust, 
:  tei  in  acid  or  alkaline  solution,  is  gallin. 

tiallein  forms  mono-esters,  showing  that  it  contains 
irboxyl  group. 

Three  phenylisocyanate  groups  may  be  introduced 
molecule  of  gallein,  proving  that  it  contains  three 
I  hvdroxyl  groups. 

Two  classes  of  tetra-alkyl  ethers,  coloured  and 
ei»,  are  derivable  from  gallein,  indicating  that  it 
in  tautomeric  niodiflcations. 

Gallein  yields  a  colourless  tetra-acetate,  as  shown  by 
_'  determinations  of  the  number  of  acetyl  groups 
uced.    This  proves  that  galleiu  may  act  as  a  tetra  acid 


( 
( 


Colourless    trialkyl    derivatives    of    gallein,    which 
tile  phenolphthalein,  are  obtainable. 
A  colourless   mono-acetyl    trimethyl    gallein   is   de- 


The  structure  of  gallein  in  the  free  condition  must  therefore, 

'ding  to  the  authors,  be  represented  bj  the  formula — 

.(■,,11,(011  >, 

^C,H.,(OH)  / 

08H4COOH     6 

The  highl)  coloured  methyl  and  ethyl  esters  would  have 
the  formula — 


./ 


C  II. .OH),, 


/   M'„H,(OII) 
C„H4CO0R    o 


" 


The  above  formula  for  gallein  explains  also  the  formation 
and  properties  of  the  coloured  tripheuyl  carbonate  and  of 
the  coloured  tetraniethyl  and  tetraethyl  ethers. 

i  in  the  other  hand,  the  trimethyl  and  triethyl  ethers,  which, 
when  uncondoned  are  colourless,  but  dissolve  in  an  aqueous 
solution  of  sodium  carbonate  with  red  colour,  seem  to  be 
derived  from  the  tautomeric  form  of  gallein, corresponding 
to  Bayer's  formula — 


C,Hj(OH)s 


\ 


c(  c,;H.,(OH).,  / 

I  \ 

CH.-CO 
J 


.„H.,(oi:),- 
C  ^C(SH:(OE)(OH) 
\  C,H,(CO) 


> 


I.  Galhui  trialkyl  ether 
[colourles4  h 


COONaC6Hj  C 


,/ 


<  J  I, (OK), 


\ 
/ 


O 


-  c„h..(OH) 
o 

II.  Sodium  silt  of  gallein  trialkyl  ether  (red). 

The  trialkyl  ethers  represented  under  formula  I.  can  he 
readily  transformed  into  (III.)  colourless  tetra-alkyl  ethers, 
and  (IV.)  into  colourless  acetyl  trialkyl  ethers  of  gallein — 


rjuom, 

Cr-I  .lUOIt), 

^Q-.H/'o 


ii 


ejMoio, 


/ 

C^-CsHjCORXOOTCH;,}' 

^  CBH4C( ) 


ill. 


These  substances  are  unaffected  by  alkalis. 

Gallin. —  The  structure  of  gallin  is  established  in  a 
measure  by  its  relation  to  gallein,  from  which  it  is  derived 
by  the  addition  of  two  atoms  of  hydrogen — 


COOII.CfiH4.CH  <f 


C6Hs(OB)s 


\, 


VyyoH),/" 

leillin  (colourless). 

In  support  of  this  formula  the  authors  have  prepared — 
(I)   A    colourless   tetra-acetate,    a    compound    with    acid 

properties,  which  dissolves  in  an  aqueous  solution  of  sodium 

carhouate,  and  forms  a  silver  salt. 

(-)  A  pentuuietlivl  ether  which  is  insoluble  iu  cold  alkalis. 

By  heating  with  dilute   alkalis    it    is    hydrolvsed,  forming  a 

product  easily  soluble  in  dilute  sodium  carbonate,  without 

colour. 

Ooerulein  has  been  shown  (1)  by  the  authors  to  form 
a  triacetyl  derivative,  by  the  determination  of  the  number 
of  acetyl  groups  introduced.  (2)  Coerulein  (orms  two 
mouometbyl  ethers  (three  are  possible),  and  also  a  methyl 
ether  which  is  insoluble  in  alkalis  (it  was  probably  coerulein 
trimethyl  ether)  ;  likewise  a  monoethyl  ether.  (3)  Coerulin 
forms  a  penta-acetyl  derivative,  as  shown  by  making  deter- 
minations of  the  number  of  acetyl  groups  introduced. 


- 
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OoeroletD  is  derived  from  g.illein,  probably  by  the  loss  of 
one  molecule  of  water.     Its  formula  must  be  either — 


/c„u...t>in. 

C'    CfH(OH)/ 


C,H,(OH), 


I  '..l[,i  0 


>o 

,    C6H(OH)        O 


G,H4CO 


Coernlin,  which  is  derived  from  coeruleio  by  the  addition 
of  two  hydrogen  atoms,  was  proved  to  forni  a  peuta-aeetyl 
derivative  by  making  determinations  of  the  number  of 
acetyl  groups  introduced.  Probably  the  constitution  is 
represented  by  the  formula — 


/ 


C  H,(OH)s 


I     !I(<III), 


\ 


C.H4.C(OH) 


—II.  L. 

Dtalkylaminobenzoylbenzoic  Acids  and    Tetrachlorodialkyl- 
amino- m-nx ybenzoylbenzoic   Acids  ;  New    Derivatives   of 

p.     Corresponding  Dialkyiamino-unthraquinones  and 

Dialki/lamino  -  oxyanlhraqmnones.  A.  Haller  and  H. 
Umbgrove.  BuU.  Soc.  Chim.  1901,  25,  T15],  745— 7-1 9. 
Tiik  authors,  in  continuation  of  their  previous  work  (Bull. 
i  him.  25,  598),  have  now  prepared  certain  derivatives 
of  the  tetracblorodimethyl-  and  diethvlarninobenzoylbenzoie 
acids  and  their  ethers  already  described.  By  the  action  of 
nascent  nitrous  acid  or  nitric  acid  on  the  dimethylauiino 
acid  they  have  obtained  nitroso  and  uitro  derivatives.  For 
instance,  by  gradually  adding  sodium  nitrite  to  a  solution 
of  the  dimethylamino  acid  in  glacial  acetic  acid,  and  subse- 
quently distilling  off  the  acetic  acid  in  vacuo,  a  residue  is 
obtained  which  is  dissolved  in  sodium  carbonate.  Ibis 
solution  deposits  yellow  crystals  which  are  dissolved  in 
water,  and  the  solution  is  then  neutralised  with  sulphuric 
acid.  The  red  gum  which  precipitates  is  crystallised  from 
methyl  alcohol,  from  which  the  product  separates  in  yellow 
leaflets  melting  at  130°  C.     It  has  the  formula — 

IIO.JC.C6CI4.CO.C6Ha.N<>.N(CH()2  +  H20, 

and  is  almost  insoluble  in  water,  but  soluble  in  ethyl,  less 
so  in  methyl  alcohol,  and  gives  Liebeimanu's  nitroso 
reaction  with  phenol  and  sulphuric  acid.  In  a  similar 
manner,  the  action  of  nitric  acid  in  place  of  sodium  niirite 
produces  the  nitro  compound  having  the  formula — 

HO,C.C6CI4.CO.C,H3.NO,.NCCHi 

This  product  crystallises  from  methyl  alcohol  in  yellow 
leaflets  melting  at  147°  C. 

For  the  preparation  of  tetra  -  chlorodietbyIan,iuo  -  m  - 
hydroxybenzoylben/.oic  acid,  diethyl -m-aminophenol  and 
tetrachlorophthalic  anhydride  are  heated  with  constant 
agitation  in  an  oil-bath  to  150:  C  After  cooling,  the 
melt  is  powdered,  extracted  with  a  small  quantity  of 
alcohol  to  remove  Khodamiue  and  any  unaltered  products. 
The  residue  is  recrystallised  from  alcohol  and  yields 
colourless  crystals  melting  at  198'  C.  to  a  reddish 
ma--..  The  product  is  soluble  in  alcohols,  very  soluble  in 
acetic  acid,  less  so  in  benzene  and  toluene.  Heated  with 
eoneentrated  sulphuric  acid  to  180°  C.  it  decomposes  into 
tetrachlorophthalic  acid  and  dietbyl-m-aniinopheno],  which 
latter  combines  with  some  of  the  unaltered  benzoyl  deriva- 
tive, giving  tetrachlorotetraethyl-rhodamine.  Wheu  heated 
on  the  water-bath  in  sulphuric  acid  solution  with  the  corre- 
ling  quantity  of  dictln  l-m-amin  phenol,  it  forms 
lelrachlorodimetliyldicthylrhodamme,  which,  after  purifica 
turn,  yields  bronzy  violet  crystals  dyeing  silk  a  fluoresc-nt 
violet  red.  On  reduction  in  acetic  acid  solution  with 
granulated  zinc  and  hydrochloric  acid,  the  tetrachlorodi- 
ethylaniino-w-hydroxybeuzoyl  benzoic  acid  is  converted  into 
the  m-hydroxybenzyl  derivative,  which  crystallises  from 
methyl  alcohol  in  small  white  nodules  melting  at  205°  C. 


The  conversion  of  tetrachlorodiethylaminobenzj! 
aeid  into  the  corresponding  anthraquinone  is  effected  i£ 
>ame  way  as  that   already   described    by  Haller  and  Gin) 
(Comptes    Rend.   126,    1544;   this  Journal,  1898,  655  or 
tie  non-chlorinated   derivatives,  by  heatiug  with   ten     , 
it-  weight  of  eoneentrated  sulphuric  aeid  on  the  « 
for   two  hours.      After  diluting    the   brownish    melt    \\ 
water,  the  violet  solution  obtained  is  boiled  with  an 
of  ferric   chloride.     A    reddish  oil    precipitate-  nl. 
crystallises,  and  after  washing  with    sodium  carhn: 
water  is  dissolved  in   toluene.     The  toluene   is  disti 
and  the  residue  crystallised  from  acetic  acid  and 
giving  dark  red  needles  of  tetrachlorodiethylamin 
quinone  melting  at  144°  C,  and  having  the  formula— 

C. 
CI  /\  .  CO  .  /\ 


CI'. 


CI 


.CO. 


V 


•  N(C,H5), 


In  order  to  obtain  the  anthraquinone  derivative  ft 
tetrachlorodiethylamino-m-hydroxybeuzoylbenzoie 
latter  is  heated  on  the   ivater-hath  with  8   parts  of  h, 
sulphuric  acid  (30  per  cent   S()3)  for  about  20  nine. 
melt  then  being  poured  into  cold  water.     The  precipit 
dissolved   in  acetic   acid,  mixed  with  an   equal  volui 
boiling  alcohol,  and  on  cooling,  violet  bronzy  leaflet-  i 
product  — 

CI  OH 


CI 


CO. 


Cl^/'.CO.'^Nf.C.H,), 

CI 

melting  at  192°  C,  separate  out.— T.  A.  L. 

Ortho- X 'ilro-anthr aquinone  and  1 . 5-  and  a-Dinitro 
quinones ;   Electrolytic  Reduction  of .     J.  MSI 

See  under  XI.  A.,  page  1001. 

Chrome  Dyestuffs,  Violet,  derived  fiom  Diphenylea 
P.  Cazeneuve.     Bull.  Soc.  Chim.  1901,  25,  [15], 
761. 
The  author  has  already  pointed   out  (Bull.  Soc.  CI 
24,  701)  that   diphenylcarbazide  is  a  sensitive  rea. 
chromic   acid   aud   ehroinates,   giving  even  in  a 
acid  medium  a  stable  violet  dyestuff.    He  has  now  s 
this  dyestuff,    in    which    chromium   appears   to   act 
chromophore,    and    finds    that   it    is    an    organo 
chromium  derivative,  somewhat  fast  to  acids.     Tli- 
of  chromium  present  depends   upon  the  medium  in  •  it 
the  oxidation  with  chromic  acid  is  performed.     For  iosi  a 
12  grins,  of  aiphenylcarbazide  are  dissolved  in  25 
acetic  acid   and  25   c.c.  of  water.     A  solution  of 
acid    (5    grms.    in    50   c.c.  of  water)   is  gradually 
Carbon  dioxide  is  given  off,  aud  the  solution  turns  a  ir 
vioh  t  shade.     On   cooling,  the  greater  part  of  tin 
separates,  and  is  purified  by  recrystallisation  frcm 
from  which  it  is  deposited  as  an  amorphous  pow' 
analysis,  it   approximates   to  the  formula  GuHM1 
and  is  probably  an  oxazinc  with  ketonic  or  phenol i 
in  the  benzene  nuclei.    When  dry,  it  forms  a  violet  bla  if 
mass,  with  a  golden  reflex,  and  it  dissolves  nithoul 
tion  in  concentrated  sulphuric  or  acetic  acid.    The  alci  'I 
solution   remains  unchanged  on  addition   of  hydrocl  f 
acid,  whilst   chloroform,   beuzene,  amyl  alcohol,  and  " 
extract     the    dyestuff    from    its    strongly    acid    a 
solution.         It      is     noteworthy      that     diphenylcarn 
C„H5.N...C().MI.C„II.,   gives    no    similar   reaction   K 
chromic  aeid,  whilst  symmetrical  diinethvldipheuyl' 
r<\,II, .X(CII:i).NH]jCO  fives  an  analogous  viole' 
With   regard    to    the    dyeing  properties    of    the  subsl  « 
which,  however,  have  no   technical  value,  it  is  found  '• 
the  dyestuff  acts  as  a  tolerably  strong  base.     In  neutr 
slightly  acid  solution,  it  dyes  eilk  a  reddish-violet,  the  " 
of  Diniethylbenzoxylsafranine,  and   is  somewhat  fasi  I 
light  than  this  colour.     It  stand*  acids  tolerably  wel1 
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alia  redden  it  slightly,  and  its  fastness  to  soaping  is 
nit  similar  to  that  of  the  safraniues.  It  dyes  tannined 
ion  a  reddiab-violet,  very  fugitive  to  light,  whilst  wool 
rdttnted  with  bichromate  is  dyed  at  45°  C.  by  immersion 
i  bath  containing  diphenylcarbazide  acetate  in  suspension. 
iimilar  dyestuff,  but  containing  a  smaller  proportion  of 
oiniuu),  is  obtained  by  treating  5  grins,  of  dipbcnvl- 
bitzide  acetate,  suspended  in  1  litre  of  water,  with 
!  gnu.  of  chromic  acid,  dissolved  in  100  c.c.  of  water, 
product  possesses  the  sunn;  dyeing  properties  us  that 
:i. ly  described. — T.  A.  L. 

Ipkur  Dyestuffs ;  Constitution  of .     Geij;y      Hull. 

<oc.  lud.  Mulhouse,  Proces-verbaux,  1901,  123 — 12,'>. 

sulphur  compounds  containing,  as  chromophors, 
thiol  groups,  or  SH-groups  attached  to   nitrogen  atoms, 
known  (Her.  22,  2895  ;   33,  <9i-.). 
i,  sulphur  dyestuffs  of  the  Vidul  Black  group  belong  to 
class.     A  compound  of  the  same   class  is  formed  on 
ting  diauiiuodiphenylamine   (obtained  by  reducing  the 
luct  resulting  from  the  action  of  dinitrochlorobeuzeue 
miline)  with  aqueous  sulphurous  acid  at  180 — 190°  C. 
black  substance  which  is   produced   has  the  character- 
properties  of  the  sulphurdyestuffs,  namely,  insolubility 
most  solvents,   solubility  with   a  greenish   colour   in   a 
tiou  of  sodium  sulphide,  and  affinity  for  unmordanted 
on,  dyeing  this  a  black  which  is  rendered  more  intense 
oxidising  agents.      The   constitutional   formula   of  the 
pound  is  probably — 


NH 


N\ 


\/\ 


iiggolves  in  nitrobenzene   with  a  green  colour.     On 
ction  with  zinc  and  hydrochloric  acid,  it  is  decomposed 
diaminodiphenylumine  and  hydrogen  sulphide, 
j   sulpbouic   acid   derivative    is    readily   dissolved    by 
uiate,   but  the  solution   does   not  dye  cotton, 
pt  in  the  presence  of  sodium  sulphide. 
te  hydroxy  derivative,  obtained  from  diaminohydroxy 
enylamine  by  the  same  method,  has  similar  properties, 
ic  above  reaction   is  capable  of   general    application  ; 
i  p-auiimphenol   and  />-diatninobenzene,    when    acted 

in  the  manner  described,  yield  compounds  which  dye 
n  blue-black. 

is  probable  that  the  sodium  sulphide  solutions  contaiu 

ivc  compounds  of  the  type — 


NIH/\/NH\ 


S=SNa., 


vvNy 

i 


\/ 


— E.  B. 

u  of  Metallic  O.iide  Mordants.     R.  Bmitroek. 
See  under  V.,  page  98.3. 

PATENTS. 

to  Powder ;  Production  of .     B.  Willeox,  London. 

out  The  Badische  Anilin  und  Soda  Fabrik,  Ludwigs- 
fen,  Germany.  Eng.  Pat.  19,689,  Nov.  2,  1900. 
econd  Edition.) 

hkr  experience  has  shown  that  the  Indigo  obtained 
ding  to  Eng.  Pat.  23,122  of  1899  (this  Journal,  1900, 
I  requires,  after  drying,  wet  grinding  before  use.    In 


the   present   specification,   the   patentees   claim   as   a   new 

product  a  "  light,  voluminous,  and  easily  reducible  Indigo 
powder"  they  obtain  by  submitting  synthetic  or  purified 
natural  Indigo  to  the  action  of  a  disintegrator,  which  docs 
not  grind  b\  pressure,  but  which  subjects  the  material  to 
the  shearing  stress  of  blades  rapidly  passing  one  another. 
The  product  obtained  by  this  tearing  process  is  very  light, 
soft,  and  voluminous. — T.  A.  L. 

Indigo  j  Manufacture  of .     O.  Imray,  London.     From 

The  Farbwerke  vormals  Meieter,  Lucius  mid  Binning. 
Hoechst  a/Main,  Germany.  Kng.  I'ai.  21,731,  Nov.  30, 
1900. 

A  mixtiuk  of  (i-chloro-  or  bromobenzoic  acid  and  glyeocoll 
in  the  form  of  their  alkali  salts  is  heated  to  a  high  tem- 
perature (250°  C.)  with  caustic  alkalis  out  of  contact  with 
the  air,  the  melt  being  subsequently  dissolved  and  oxidised, 
when  Indigo  separates.— T.  A.  L. 

Azo  Colouring  Matters  [Violet];   The  Manufacture  and 

Production  of  New .     B.   Willeox,  London.     From 

The  Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen, 
Germany.  Eng.  Pat.  18,366,  Oct.  15,  1900.  (Second 
Edition.) 

The  new  dyestuffs  giving  valuable  shades  of  violet  on  wool, 
which  equalise  well  and  are  fast  to  light  and  alkalis,  are 
obtained  by  combining  the  diazo  compounds  of  1.1'. 4'. 2'- 
or  of  1 .  t ' . 4 . 2'-amiuo  naphthol  disulphonic  acid  with 
o-naphthylamine  in  the  usual  manner. — T.  A.  L. 

Aromatic     Amines     including    New     Colouring    Matters; 

lmpts.  in  the  Manufacture  of  Derivatives  of  .     B. 

Willeox,  London.  From  The  Badische  Anilin  und  Soda 
Fabrik,  Ludwigshafen,  Germany.  Eng.  Pat.  18,726, 
Oct.  19,  1900.     (Second  Edition.) 

According  to  Eng.  Pat.  1387  of  1900  (this  Journal,  1901, 
36),  the  sulphurous  acid  esters  of  phenolic  bodies  (described 
as  new  substances),  when  acted  on  by  ammonia,  yield 
aromatic  amines.  The  patentees  have  now  extended  this 
reaction,  and  find  that  by  acting  with  fatty  mono-  or  di- 
alkylamines  on  the  sulphurous  acid  esters,  they  obtain 
mono-  or  di-alkylated  aromatic  amines.  Similarly,  the 
employment  of  aromatic  instead  of  fatty  amines  yields 
alphylated  aromatic  amines.  Moreover,  if  the  amine  be  a 
dyestuff  such  as  Magenta,  the  resulting  substance  is  also 
a  dyestuff.  The  following  is  a  typical  example  of  such 
a  product : — About  25  kilos,  of  Magenta  are  dissolved 
in  1,000  litres  of  water,  together  with  40  kilos,  of 
2.3'-naphthol  sulphonic  acid  and  350  kilos,  of  sodium 
bisidphite  solution  (40  per  cent.  NallSO,).  Stir  and  heat  to 
90° — 100D  C.  until  no  further  increase  in  the  formation  of  the 
new  dyestuff  takes  place.  Filter  from  unattacked  Magenta 
into  an  excess  of  hydrochloric  acid,  boil  to  expel  sulphur 
dioxide,  when  the  new  dyestuff  separates  as  a  dark  blue 
tloceuleut  precipitate.  Filter  off,  wash  with  dilute  hydro- 
chloric acid  to  remove  any  traces  of  Magenta,  and  purify 
by  dissolving  the  product  in  a  small  quantity  of  hot  water 
and  precipitate  with  salt.  The  new  dyestuff,  when  dry,  has 
a  bluish-black  appearance.  It  dissolves  readily  in  hot, 
sparingly  in  cold  water,  and  dyes  wool  bright  blue  shades. 

— T.  A.  L. 

Dyestuffs  [Blue]  of  the  Triphenylmethane  Series;  Manu- 
facture and  1'roductiou  of  New  .     H.  E.  Newton, 

London.  From  The  Farbenfabriken  vormals  F.  Bayer 
and  Co.,  Elberfeld,  Germany.  Eng.  Pat.  18,448,  Oct.  16 
1900. 

In  Eng.  Pat.  19,062  of  1891  (this  Journal,  1892,  1000)  a 
process  is  described  for  producing  dyestuffs  of  the  triphenyl- 
methane series  by  condensing  tetra-alkyldiaminodiphenyl- 
carbinols  with  dibenzylaniline  disulphonic  acid  and  oxidising 
the  leuco  compounds  obtained.  According  to  the  present 
specification,  valuable  blue  dyestuffs,  fast  to  alkalis,  are 
formed  if  the  dibenzylaniline  disulphonic  acid  be  replaced 
bv  symmetrical  dibenzyl-m-xylidine  disulphonic  acid 
1 .3.5-C6H3(CH:))(CH31X(CH2  C6H^.S03H)„.  Thevaluable 
properties  of  the  dyestuffs  obtained  are  due  to  the  presence 
in  them  of  two  methyl  groups  ortho  to  the  methane  carbon. 
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The  patentees  further  claim  the  production  of  similar  dye- 
stuff-,  in  which  the  two  methyl  groups  are  in  different 
nuclei.  These  are  obtained  bj  condensing  one  molecular 
proportion  of  p  - dialkylaminobensaldebyde  with  two 
molecular  proportions  of  aikylbenayl-m-toluidine  Bulphonic 
acid,  and  oxidising  the  lenco  compound  formed.  These 
products  ilve  wool  from  acid  bnths  brilliant  blue  shades 
fast  to  alkalis  and  milling.— T.  A .  I 

ing  Mailers  and  of  New  Intermedial!  Products 
for  Use  therein ;  /)«/.r«.  in  the  Manufacture  >r  Produc- 
tion of New  .     U.K.  Newton,  London.     From  The 

Farbenfabriken  vormals  1".  Bayer  and  Co.,  Blberfeld, 
Germany.  Bug.  Pat.  18,939,  <  let.  23,  1900. 
Tuv:  aminonaphthols  or  their  deiivatives.  referred  to  in 
Kng.  Pat.  3615  of  190ti  (.this  Journal,  1901, 1 17),  that  is 
those  which  do  not  contain  the  amino  or  hydroxy  group  in 
the  ortho  or  peri  position  will  condense  with  ethylene 
chloride  or  bromjde,  yielding  products  which  combine  with 

ot r  two  molecular  proportions  of  a  diazo  or  with  atetr  izc 

compound  to  form  dye-tuffs  tor  unnioidanted  cotton.  The 
ethylene  chloride  may  also  be  replaced  by  chlor-acetyl 
chloride,  when  similar  condensation  products  of  similar 
properties  arc  obtained.  The  same  is  also  the  case 
with  the  new  guanidine  derivatives,  which  are  formed 
by  acting  with  ammonia,  primary  ratty  or  aromatic  amines 
in  presence  of  sulphuretted  hydrogen  absorbing  agents, 
such  as  lead  oxide,  on  the  thiourea  derivatives  obtained 
by  heatiDg  with  thiophosgene  or  carhon  bisulphide,  the 
aminonaphthols  or  their  derivatives  characterised  above. 
The  azo  dyestuffs  obtained  from  the  puanidine  derivatives 
have  similar  properties  to  those  prepared  from  the  urea  or 
thiourea  compounds,  or  from  the  condensation  products 
referred  to  above.  The  products  dye  unmordanted  cotton 
orange,  red,  and  bluish-red  shades,  and  are  distinguished 
for  their  fastness. — T.  A.L. 

Azo  Dye-stuff*    [Orange,  Bluish- Bed],  and  of  New  Inter- 
mediate   Products    for    Use   therein ;   Manufacture   and 

Production  of  New .     H.E.  Newton,  Loudon.    From 

The  Farbenfabriken  vormals  F.  Bayer  and  Co.,  Elberfeld, 
Germany.     Eug.  Pat.  19,062,  Oct.  24,  1900. 

PYRAZOLONE  derivatives  obtained  from  hydraziuonaphthol 
sulphonic  acids  and  aceto-acetic  ether,  oxalo-acetic  ether, 
dioxytartaric  acid,  and  the  like,  combine  with  one  or  two 
molecular  proportions  of  a  diazo  compound  to  form  valuable 
azo  dyestuffs  for  unmordanted  cotton.  The  hydraziuo- 
naphthol sulphonic  acids  are  obtained  preferably  from 
2. 4'. 2'- Or  from  2  .  1  '.'■'■'  -  aminonaphthol  sulphonic  acid. 
The  shades  obtained  vary  from  orange  to  bluish-red. — T.  A.  L. 

Stilbene  Series ;  Manufacture  or  Production  of  New  Deri- 
vatives of  the .     H.  K.  Newton,  Loudon.     From  The 

Farbenfabriken   vormals    F.  Payer    and    Co.,    Elberfeld, 
Germany.     Eng    Pat.  19,125,  Oct.  25.  1900. 

Br  reacting  with  aromatic  aldehydes,  such  as  benzaldehyde, 
on  o-^-uiuitrotolueiie  iu  presence  of  ammonia  or  amines, 
such  as  piperidine.  the  methyl  and  aldehyde  groups  interact, 
water  is  eliminated,  and  an  asymmetrical  dinitrostilbene  is 
produced.  For  instance,  a  mixture  of  6  kilos,  of  benzalde- 
hyde, 9  kilos,  of  o-p-dfuitrololuene  and  400 — 500  grins,  of 
piperidiue  is  heated  to  about  I  To  C.  until  water  begins  to 
separate,  when  the  melt  is  allowed  to  cool  to  1301 — 14o  I  '., 
and  kept  at  this  temperatnre  for  about  two  hours.  When 
cold  the  crystalline  ma--  is  ground  with  alcohol,  dried,  and 
reef y srallised  from  glacial  acetic  acid,  from  which  the  new 
dinitrostilbene  separates  in  li^ht  yellow  crystals,  melting  at 
l  to  Q.  If  p-nitrobenzaldehyde  I"-  employed  in  the  above 
example,  the  resulting  triniirostilbene  melts  at  240°  0. 

— T.  A.  L. 
Sulphur   Dues   ~  III  nit,   Blue,  Brown],  and   of  Materials 
for  Use  therein}  Impts.   relating  to  the  Manufacture  of 

.       H.    II.     Lake,     London.     From    The   Chemical 

Work«,   formerly   Satidoz,  Bale,  Switzerland.      Eng.    1'at. 
18,533,  Oct.  17,  1900. 

lit!  chlorine  atom  in  I  •  4<  hloronitronaphthalene,  its  nitro 
and  sulphonic  acid  derivatives,  may  be  readily  substituted 
by  an  amino  or  alphylamino  group, yielding  new  derivatives 


of    oxy-    or   aminn-alphyl-1 .4-nitronaphthylaininc,   w!  h 
when  treated  with  sulphur  and   sodium  sulphide  give 
stutTs  for  umuordanted  cotton,   producing  from  an  alk:  t, 
sulphide  bath,    black,   bine,   bron/.c,  and    brown  slut 
to  washiDg,  light,  acids,  and  alkalis.  —  T.  A.  I. 

Sulphurised   I  >yt  stuffs  [Black]  from  1  . S-  and  1.5 Dm 
naphtha'ene  and   Dcriratiees   (hereof;     Manuftii 

Directly  Dyeing -.     O.    linray,    London.      Fi 

Karbwerke  vormals  Meister.  Lucius  und  Briining,  II o 
a  Main,  Germany.     Eng.   Pat.   19,271,  Get.  27,  I! 

Whin  the    1.1'-    or    1 .4' -  dinitr.maphthalene    is    he    i 
with  sulphur  and   sodium   sulphide   above    150°  C. 
sodium    sulphide  alone  in  presence  of  zinc  salt-,  vci 
dyestuffs  are  directly    obtained.     The    same    proc 
also  be  applied  to   the   products   obtained    from  the  dini  - 
naphthalenes  by  the  action  of  sulphite-  or  bisulphi 
example,  40  kilos,  of   I .  l'-dinitronaphtbalene,  390  kiloi 
crystal'ised   sodium    sulphide,   120    kilos,  of   sulphur,    i 
30  kilos,  of  zinc  chloride  are  mixed  at  ahoLt  105 
and  then  heated   for  several   hours  with  constant  ajritu 
to  150" — 160°  O.     The  temperature  of  the  oil-hath  i; 
raised   to   22.)"  C.  for   several  hours.     The    powdered  n 
may  be  used  directly  for  dyeing.     The  solution  is  gi 
black,  and  gives   a  broivnish-blaek  on  unmordanted 
The  dyestuff  from  1 ,4'-dinitronaphthalene  gives   violet   I 
shades    on   unmordanted    cotton,   which  become   bUolt 
treatment  with  copper  salts. — T.  A.  L. 

Mordant-Dyestuffs  ;     Manufacture    of   Oram  e- ) 

Bed .     O.    Imiay,  London.     From  The  Farbwi 

vornials   Meister,  Lucius  und  Pruning,  Hneuhst   :i  M 
Germany.     Eng.  Pat.  20,276,  Nov.  10,  19 

Tut.  diazo  compounds  of  o-aminophenol  or  of  2..: 
uaplithol  and  their  derivatives  combine   with  5-pyi 
and  its  derivatives  (not  substituted  in  the  po-ition  4),  yi. 
ing  orange-vellow  to  bluish-red  azo  dye-tuffs.     Their  ! 
ne-s  is  considerably  increased  by  the  format  inn  of  ch 
lake-,    either    by    mordanting    the    fibre  or  by    sub 
treatment    with    chromium     fluoride    or    bichroms 
example,    the   diazo  compound  from    2-aminophenol- 1-- 
phonic   aeid   is   added    in  presence   of   sodium   aci 
carbonate  to   an   equimolecular  proportion  of  the  disodi 
salt  of  l-/j-sulphopheuyl-5-pyrazolone-3-carbnxylic 
]>roduct    being   finally    separated  as  a  crystalline  reddi 
brown  powder  by  adding  salt. — T.  A .  L. 

Sulphurised    Dyestuff    [Beddish-  Violet]    directly    !>■ 

Cotton;  Manufacture  of  a  .     C.  1).  Abel.   I 

From     The     Actieujresellschaft     fur    Anilinfabrikatii 
Berlin.     Eng.  Pat.  19,667,  Nov.  2,  1*00. 

liv    boiling    together  in    aqueous    solution    diniti 

hyrlroxydiphenylamine, — 

1.3.4.(N(L).,.C6H3.NH.C,JlI:,.OH.C1.1.2.5, 

with  sulphur  and  alkaline  sulphides,  a  dyestulf  is  obiaii 
giving  dark  reddish-violet  shades   on  unmordanted  cott 
The    proportions    employed    are    90    kilos,    of    en  - 
sodium   sulphide,  31  kilos,  of  sulphur,  30  kilos,  of  dinit 
chlorohydroxydiphenylamine,  and    90  litres  of  water, 
reaction  is  complete  in   about   22  hours,  when    the 
is  precipitated   by  n  current  of  air.      If   the   proportion- 
sulphur   and    alkaline    sulpb'ide    be    iucreased,   thi 
becomes  more  brownish-red,  whilst  if  diminished,  or  it  t 
boiling   he  continued  for  a  longer  time,  the  shade 
more  violet.      It  the  ilinitrochlorohydroxydipheny  In 
fu-ed    with  sulphur  and    -odium  sulphide   according 

Pat.  1 13,515,  a  greenish-black  cotton  dyestuff  i-  foe I 

— T 

V.-PREPARING,  BLEACHING,  DYEING. 
PRINTING   AND    FINISHING   TEXTILE. 
YARNS,  AND  FIBRES. 

Silk  Finishing.     Textile  Manufacturer,  Aug.  1901. 
For  softening  black-djed  silk  yarn  and  at  the  same  in 
imparling   to  it  a  "  scroop  "  effect,  the  material   i-  treal 
in   a  solution  of  citric  acid,  olive  oil,  water,  and  soda 
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ilgah.     Kor  boiled-off  silk,  1—3  per  cent,  (on  the  weight 

.in)  of  olive  oil;  for  soupled  silk,  .">  — 1.">  per  cent 

ill  for  fringe    silk,   5-20  per  cent,  of   olive  oil    is  used, 

prugx >rtioii  being  varied  according  to  the  nature  of  the 

k,  and   to  whether  it   is   to  he  employed  as  warp  or  weft. 

finishing  of  satin  taffeta  or  other   woven   fabrics, 

ne   oil    ini\tJd    with    doable    its    quantity    of   water    and 

id    with    (i.'i    per    cent,    soda    solution,    is    used;  if 

on  effect  is  desired,  an  addition  of  20 — 2.r>  per  cent. 

acid   is   male,  and    the    mixture    cooled    to    35    I   . 

m  latin  is  also  sometimes  added  to   the  emulsion 

improve  the  handle  of  the  goods. 

iftening  silk   yarn  intended  for  goods  which  are  to 

a c   oi   watered    finish,  the    material    is   treated 

:i  BOlphi  naled  olive  oil  well  diluted  with  water,  and  dried 
innut    being   extracted.     According  to   another   process, 
handled   for  half  an  hour  at  30°  C.  in  a  20—30 
solution  of  white  soap. 

silk  is  bandied  for  half  an  hour  in  a  mixture  of 
id  fullers'  earth. 
Mention  is  drawn  to  the  fact,  that  the  practice  of 
•ighting  silk  with  a  material  such  as  acetate  of  lead, 
go  lining  and  impregnating  with  olive  oil  without 
■lition  of  acid,  is  very  objectionable  from  a  hygienic 
indpoint. 

Kor  imparting   finish    mechanically,    the   means   chiefly 

isists  in  stretching  the  yarn,  which  is  done  either 

hand  or  by  machine.     In  order  to  give  the  yarn  a  lustre. 

ns  are  drawn  sideways  as  well  as  lengthways,  so 

it  the  threads  are  made  to  rub  against   each   other.     A 

ich  higher  lustre  is  giyeu  by  means  of  machines  in  which 

silk  is   drawn   over    metal   cylinders   and   steamed    in 

■sid  vessels. 

Pom  silk  fabrics  do  not  require  the  application  of  an 
tificial  finishing  material,  hot  pressing,  mangling,  or  light 
tendering,  w  ith  or  without  friction,  being  sufficient.  Light 
k  fabrics  are  usually  finished  on  one  side  only,  the 
isliing  material  being  applied  to  the  back  of  the  material, 
lilst  it  is  stretched  on  center  bars.  For  giving  a  lustre 
silk  fabrics,  metallic  (Cu,  Bi,  Pb,  &c.)  oxide  solutions 
1 ;  basic  acetate  of  lead  may  also  be  used,  and 
tly  heightens  the  lustre  of  black  silk.  Resin  soaps 
used  as  waterproofing  materials.  For  finishing  silk 
Tics,  the  following  preparations  may  be  used  :— 

(1)  22  lb.  of  rice  are  treated  with  13  galls,  of  water, 
rice  water  strained  through  a  sieve,  and  110  lb.  of  white 

h  glue  added,  together  with,  if  desired,  albumin  and 
xtrin. 

(2)  A  solution  of  gum  tragacanth  and  glue  in  soft  water, 
iipoiated  to  the  consistence  of  syrup. 

(3)  The  warp  is  sized  with  gelatin.  The  weft  is  wound 
|  on  the  bobbin,  but,  as  it  is  unwound,  passes  on  to  a  wet 
cnge  fastened  to   the    shuttle.      The    woven    goods    are 

ii  a  hot  solution  of  gelatin,  half  dried,  hung  out, 
1  rinally  dried  on  tenter  bars. 

(1)  For  finishing  silk  on  one  side.  Gelatin,  5  lb. : 
tir,  5  galls. ;  paraffin,  3^  lb. ;  white  wax,  1  lb.  ;  castor 

;  and  soap, 2  lb. 
:  5)  Full  finish  for   silk.     Glue,  33  lb. ;  water.  25  galls.  ; 
ill  mucilage,  1  pint;  "soap,  1  pint";  and  cocoa- 
i!.  1  pint.     If   the  goods  possess   too  high   a  polish 
er  calendering,  they  are  steamed  over  a  jet  or  on  rolls. 

—A.  S. 

o-Dyesluffs ;  Di/eiix/   with    Some  New   Insoluble  . 

E.C.Kayser.     Karb'er-Zeit.  1901,12,  [16],  245— 247. 

rple  Dyestuff  from  Naphthylamine  Ether  and  Para- 
'■aniline. — The  tissue  is  prepared  with  the  hydrochloride 
"  naphthylamine  ether  N"  (30 — 45  grms.  per  litre), 
■'d,  and  printed  with  or  passed  through  a  solution  of 
zotised/) -uitraniline  with  which  sodium  acetate  is  admixed, 
blue-pnrple  dyestuff  is  thus  produced,  which  becomes 
er  and  brighter  on  soaping.  It  is  very  fast,  and  cannot 
discharged.  Reserve  effects  may  be  obtained  by  means 
alkali  sulphites  or  stannous  acetate. 

Sroirn  Dyestuff  from  Diazotised  a-Naphthylamine. — 
ten  a  cottou  tissue  is  passed  through  a  solution  of 
iotised  a-naphthylamine  and  dried  at  a  high  temperature, 
is  coloured  a   fast  brown.     To  produce  a  full  shade,  a 


solution  containing  100  ISO  grins,  of  the  diazo  salt  per 
litre  is  required.  Tendering  of  the  fibre  is  precluded  by 
ndiling  a  sufficient  amount  ot  sodium  act  tate  to  the  solution. 
The  best  result  is  obtained  by  rapidly  drying  the  impregnated 
tissue,  steaming  it  once  or  twice  in  a  Slather  and  Piatt's 
steam  ageing  machine,  washing,  and  soaping.  Wool  may 
mliiih  died.  The  colour  can  be  resisted  in  the  same 
in  inner  as  the  insoluble  azo  colours. 

A  brown,  which  is  fast  to  soup,  is  also  formed  when 
a  tissue  prepared  with  a-naphthylamine  hydrochloride 
(25  grms.  per  litre)  is  treated  with  diazotised  p-nitraniline 
or  benzidine,  and  sodium  acetate,  but  the  tissue,  even  after 
prolonged  souping,  retains  the  smell  of  a-naphthylamine. 

Orange  Dyestuff  from  fi-Naphthol  and  Diaminotriphenyl- 
methane. — An  orange  which  is  less  bright,  than  that  from 
8-napbtbid  and  m-nitrauiline,  but  which  is  nevertheless 
seryiceable,  is  obtained  on  tissues  prepared  with  sodium 
3-naphtholate  from  diazotised  diaminotriphenylmethane 
(15 — .".ii  grms.  per  litre).  The  latter  compound  is  almost 
quantitatively  formed  when  a  mixture  of  aniline,  aniline 
hydrochloride,  and  benzaldehyde  is  heated  for  several  hours 
mi  the  water-bath,  being  purified  by  rendering  the  solution 
alkaline  and  driving  off  the  unchanged  aniline  with  steam. 
The  dyestuff  is  fast  to  soap,  light,  and  hot  pressing. 
Reserves  may  be  readily  produced  under  it  with  alkali 
sulphites.  The  homologous  base  derived  from  otoluidine 
gives  an  orange  of  redder  shade. 

A  dull  orange  may  be  obtained  from  a-naphthylamine  by 
combining  this  with  diazotised  a  naphthylamine. — E.  Ii. 

Dyestuffs  faster  to    Water,  Soap,  and  Acids;  Method  of 

Rendering    Certain    Basic    .     C.    Rumpf.     Fiirber- 

Zeit.  1901,  12,  [15],  229—230. 

Basic  dyestuffs  which  contain  free  amino  groups  may  be 
rendered  insoluble  in  water  and  faster  to  soap  and  acids  by 
treatment,  after  dyeing  upon  cotton  or  silk,  with  formal- 
dehyde, or  better,  with  a  mixture  of  formaldehyde  and  a 
phenol.  For  example,  100  parts  of  cotton  dyed  with 
2  parts  of  Magenta  are  treated  with  I  5  parts  of  resorciuol 
and  0-75  part  of  a  40  per  cent,  solution  of  formaldehyde. 
In  the  case  of  Magenta,  which  contains  three  amino  groups, 
each  of  these  may  be  acted  upon,  the  colour  of  the  resulting 
compound  becoming  bluer  as  the  groups  are  successively, 
attacked,  a  red-violet  dyestuff  being  finally  formed.  Safra- 
nine,  in  which  one  free  amino  group  is  present,  is  also 
rendered  bluer  by  this  treatment.  Chrysoidine  becomes 
redder.     The  brilliancy  of  the  dyestuffs  is  not  affected. 

— E.  B. 

Dyeing  of  Metallic  Oxide  Mordants.     A.  Buntrock.     Rev. 
Gen.  des  Mat.  Col.  1901,  5,  [56],  193—195. 

In  reply  to  Liebermann  (this  Journal,  1901,  710),  the 
author  draws  attention  to  the  following  facts  : — 

First,  although  it  does  not  contain  a  hydroxyl  group  and 
is  incapable  of  dyeing  upon  mordants,  the  sulphonated 
condensation  product  from  Quinizarin  and  2  mol.  pro- 
portions of  aniline  is  a  valuable  dyestuff  for  wool.  It 
appears,  therefore,  that  authraquinone  derivatives  which 
do  not  contain  hydroxyl  groups  mar  still  be  dyestuffs. 
The  existence  of  such  compounds  serves  to  refute  the 
generalisation  found  in  treatises  on  dyeing  concerning  the 
anthraquinone  dyestuffs  ;  it  does  not,  however,  affect 
Liebermann  and  Kostaneeki's  rule  regarding  the  dyeing  of 
mordants  by  such  dyestuffs. 

Secondly,  the  sulphonic  acid  of  the  compound  obtained 
from  (Quinizarin  and  aniline — 

CO   OH 


CO  NH.CcrL,.SU|H: 

dyes  unmordanted  wool  a  slightly  reddish-blue  and  chrome- 
mordanted  wool  greenish-blue.  The  difference  is  much 
greater  than  can  be  accounted  for  by  assum  ng  it  to  be 
due  to  the  green  colour  of  the  mordant.  The  dye  upon 
the   mordant  is    much    faster   to   milling    than   that   upon 
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the  unmordanted  wool.     The  .lye-tuff,  moreover,  gives  n 

blmsh-greer  i  hrome  lake  upon  cotton,     l.iebermann  thinks 

he  sulphonie  acid  group  may  be  present 

in  the  molecule  in  the  o-position  to  the  hydroxy!  group, 

but  thi-  i-  uot  the  ease.     Further,  the  snlphonic  acid  of  the 

.uilide  of  Pnrpurin  (tier.  Tats.  86,150,  84,509,  and 

I  )— 

CO  "H 


MI. i    H..SO  II 


...   OH 

:    red   upon   uuwordante.l   and  a   deep  pur; 
chrome-mordanted  wool.     It  also  dyes  alumina-mordanted 
cotton  red  and  chrome-mordanted  cotton  blue-violet.    The 
difference  between  the  shades  produced  on  the  unmordanted 
and  on  the  mordanted  wt  ater  than  is  the  case  with 

the  isomeric  dytstuff  described  in  (.er.  Pat.  110.8G7 
Thirdly,  diamino-anthrarufin  disulphonie  acid — 


NH.  CO  OH 


Ml    II 


SO  II 


nil   CO    NH. 


like  the  analogously  constituted  diaminoehrysazin  disul- 
phonie acid,  dyes  both  unmordanted  and  mordanted  wool, 
formin<*  a  colour-lake  in  the  latter  instance.  Liebermann 
mes  that  the  sulphonie  acid  in  the  o-position  to  the 
hydroxyl  group,  the  position  in  which  it  exists  in  the 
molecule  of  these  compounds,  confers  upon  them  "dyeing 
properties.     But  p-diaminochrysazin — 

OH  CO  OH 


Nil..  CO  NH; 

which  does  not  contain  any  such  group,  behaves  similarly, 
being  mordanted  wool  a  greenish-blue  and  unmordanted 
wool  a  reddish-blue. 

The  following  classification  of  the  dyestuffs  derived  from 
anthraquinone  is  suggested : — 

1.  Derivatives  containing  hydroxyl  groups  only.  Lieber- 
mann and  Kostanecki's  rule  (this  Journal,  1887,  724) 
applies  solely  to  these. 

2.  Hvdroxy-amino  derivatives.  These  dye  unmordanted 
animal  fibres  and  mordanted  vegetable  and  animal  fibres. 

:t.  Derivatives  containing  amino  groups  only,  which  dye 
unmordanted  animal  fibres  alone  and  have  no  affinity  for 
mordant-  --F.  1!. 

Chromic    .I'ii/   in    Cotton    Dyed    with     Chrome    Yellow  ; 

I)        lion    of,   by    Means    of   Diphenylcarbatide . 

1'  Cazeoenve. 

-      under  XXIII., page  1029. 

Indigo;   Chromic  Acid  Process  for  the  Discharge  of 

Printing].     E.  Clayton,     .T.  Soc.  Dyers  and 
Colourists,  1901,  17,  [8],  194—197. 

The  author  gives  an  outline  of  the  method  of  producing 
white  and  coloured  designs  on  a  blue  ground  by  the  well- 
known  indigo  discharge  style,  in  which  the  indigo  is 
troyed  by  means  of  chr  imic  acid.  The  dyed  material  is 
printed  with  a  soluble  bichromate,  suitably  thickened,  and 
then  passed  through  a  bath  of  dilute  sulphuric  and  oxalic 
acid.  For  coloured  discbarges,  pigments  are  employed 
which  withstand  the  action  of  the  acid ;  such  are  lead 
chromate,  Guignet's  green,  vermilion,  &c. 

Sodium  bicl  usually  preferred  to  the  potassium 

-alt  on  ac  '-  greater  Bolubility.     The  thickening 

f.>r  irge    is   generally   flour;    for    coloured 


discharges  gum  tragaeanth  is  employed,  in  addition  to 
albumin  required  with  the  coloured  lakes. 

For  pale  blues,  the  discharge  paste  should  contain  fr 
6  to  20  oz.  of  sodium  bichromate  per  gallon,  while  di 
blues  require  almost  three  times  this  amouut. 

In  printing  with  the  pigment  colour-,  there  is  a  tendei 
for   the   pastes   to  partly  remain  in  the  engraving  of 
roller,  resulting  in  a  bare  appearance  of  the  printed  pai 
this  defect  is  known   as  "  sticking  in."     The  best  ream 
for   this   are— (1)  to   be   careful   in   the   selection   of 
pigments,  and  to  bring  them  into  a  fine  and  smooth  st. 
if  necessary,   by  grinding  in   a  mill  with  a  little  glycer 
(2)  to  have  a  small   stud  wheel  on  the  end  of  the  bn 
furnisher,  and  to  revolve  it  in  the  opposite  direction  to 
printing  roller;  (3)  to  add  to  the  colour  a  small  proport 
of  turpentine  or  oil. 

When  a  black  discharge  is  required,  an  ordinary  cop| 
or  vanadium  Aniline  Black  is  employed. 

After   the   pieces   are    printed,   they    are   dried  on 
cylinders,  those  containing  Aniline  Black  as   a   part  of 
pattern  being  aged  in  a  warm  room  or  given  a  short 
through  the  Mather  and  Piatt  steamer.      The    pieces  i 
now  ready  for  the  developing  or  "cutting  "  process,  wh 
consists   in   passing  in  the  open   width  through  a  luixti 
of  dilute  sulphuric   and  oxalic  acids  contained  in  a  le 
lined  tank   fitted  with  copper  rollers  at  the  top  and  botti 
The   temperature   of   the   bath   is    about    60'    C.»  and 
pieces   remain   in  the  bath  for  less  than  a  minute  bef 
passing  on  to  a  series  of  washing  tanks. 

If  the  amount  of  bichromate  used  is  too  great,  or  if  t 
speedat  which  the  pieces  pass  through  the  cutting  bath  is  I 
low,  defects  will  occur  known  as  '  tailing,"  and  taking  I 
form  of  streaks  branching  off  from  the  edges  of  the  priu 
colour. 

Tendering  is  also   liable  to  take  place  if  the  discharge 
too '  strong,   or   if   the   cutting    liquor   is   not    thoroug! 
removed.     In  the  former   case,  only  the  printed  parts 
affected,  in  the  latter  case  the  whole  piece. 

An  addition  of  ammonia  is  made  to  the  bichrom 
discharge  paste;  a  portion  of  this  reacts  to  form  an; 
chromate,  and  the  remainder  probably  retards  the  coagn 
lion  of  the  albumin  until  it  reaches  the  acid  bath. 
this  bath  the  formation  of  chromic  acid,  the  coagulation 
the  albumin,  and  consequently  the  firm  fixation  on  t 
fibre  of  the  coloured  pigments,  take  place  simultaneously 

— R.  B.  B 

Prussian    Blue     Reserve     under     Paranitraniline    R 
M.  Richard.     Bull.  Soc.  Ind.  Mulhouse,  Proees-verbai 
1901,  103. 
The  tissue  prepared  in  a  solution  of  300  grms.  of  0-naphtli 
600  grms.  of  caustic  soda-lye  at  22°  B.,  and  GOO  grms 
"  Para  soap."  is  printed  with  a  mixture  of  200  grm- 
solution,    40   grms.    of    ammonium    chloride,    I    kilo- 
powdered  potassium  ferrocyanide,  360  grms.  of  pow.lci 
potassium  ferricyanide   (which  are  heated  together  on  t 
water  bath  before  the   addition  of  the  other  ingre<lient 
150  grms.  of  tartaric  acid,  180  grms.  of  oxalic  acid,  600  t 
of  water,  and   2'2   kilos,    of  stannous   ferrocyanide  paf 
The  tissue  is   steamed  for  a  few   minutes,  and  then  pai  ■ 
into  a  bath  of  diazotised  c-nitraniline,  slightly  thicket 
with  gum  tragaeanth.     It   is  next  passed  into  the  air, ;. 
then  through  a  bath  of  potassium  bichromate,  after  whi 
it   is    washed,   soaped,   soured   with   hydrochloric  acid 
1°  B.,  washed,  and  dried.     To  obtain   a   more  violet  sha 
of  blue,  the  tissue   may   afterwards   be  dyed  with  a  din 
pink  dyestuff.— E.  B. 

PATENTS. 

Hydrosulphites  ;   Rendering  Solid ,  Stable  *p 

Keeping.     B.  WUlcox.     Eng.  Pat.  18.8.V2,  1900. 

See  under  VII.,  page  98S. 

Rovings  or  the  like ;  Apparatus  for  Subjecting 

Iclion  of  Fluids.     J.  U.  Obermaier,  Lamprecht,   Hhs 
pfalz,  Germany.     Eng.  Pat.  15,329,  Aug.  28,  1900. 
Rovings  are   placed  on    perforated    bobbins,   srl 
truncated  at  each  end.     These  bobbins  arc  pi 
above  the  other,  on  a  rod  having  a  valve 
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1  ami  : i  win;,'  nut  at  tho  otlicr.  The  whole  then 
s  into  a  perforated  tube  having  n  false  bottom.  The 
live  seating  is  placed  in  a  hole  on  the  top  of  the  false 
ittotn.  By  means  of  pumps,  liquids  ran  be  forced  from 
an  chamber,  up  through  the  core  of  the  bobbins, 
ill  out  b\  percolating  through  the  rovings.— C.  AX. 

rate,   China  Grass,  or  other  Fibrous  Material ;    Treat- 
ment of .     A.  J.    Boult,  London.     From   C.   Masse 

and  La  Societe  Franeaise  de  Ramie,  France.     En".   Pat. 
11,858,  June  10,  1901. 

r  green  ramie  stems  are  placed  in  a  potash  or  soda 
th  of  4°— a    H  ,  in  an  autoclave,  and  gradually  brought  to 

iliug point,  and  maintained  at  that  temperature  for  15 20 

The  operation   is  over  when  the  pellicle  can  be 

r  ached .by  the  finger.  After  draining  and  drying, 
i  stems  are  immersed  in  the  following  mixture,  viz.  :— 
iter,  675  parts;  alkaline  carbonate  (soda  or  potash),  30 

rdinary  snap,  50;  calcium  carbonate,  25  ;  mag 
dam  silicate,  50  ;  rice  or  corn  starch  or  other  amylaceous 
..stance,  150  parts.  The  soaking  in  this  bath  is  continued 
30  mins.  at  25°  C.  The  stems,  after  being  drained  and 
.■d,  are  passed  between  rollers,  and  a  material  resembling 
ap  or  stripped  flax  is  obtained. — C.  M. 

r/i'fe  Material*  with  Liquids  ;  Apparatus  for   Treating 

.     W.    E.    Hoys,     Manchester.      From    E.     Plantru, 

"aris.     Eug.  l'at.  14,45:4,  July  16,  1901. 

-.  principle  of  tliis  apparatus  is  to  force  water  through 
between  materials  from  below,  tints  forcing  the  air  out 
a  the  interstices,  and  securing  a  thorough  wetting  of  the 
ics.  The  latter  are  placed  in  a  tank  having  inlets  at 
bottom  and  a  perforated  lid  at  the  (op.  The  lid  is 
wed  down  on  to  the  materials  and  then  water  forced  up 
1  a  below.— C.  M. 

pijr,  Scouring,  Bleaching,  Dyeing,  Washing, 
izing,  and  like    Treatment  of   Yarn   in   Hank  Form  ; 

(achinesfor .     W.  H.  Crompton  and  YV.  Horrocks, 

adcliffe,  Lancashire.  Eng.  Pat.  11,077,  June  19,  1900. 
elaborate  machine  in  which  hanks  are  stretched  over 
s  iu  pairs,  with  suitable  gearing  for  regulating  the 
ion  on  both.  After  revolving  in  the  mercerising  or 
r  fluid  a  sufficient  length  of  time,  the  whole  frame, 
ring  the  two  pairs  of  reels,  is  lifted  out  of  the  bath  and 
ed  on  a  shelf  to  drain,  preparatory  to  washing  and  being 
ed  in  the  wet  tank.  Several  sets  of  pairs  of  reels  are 
i'd  in  one  tank  and  the  whole  geared  up  to  one  driving 
t.-C.  M. 

Old  the  like  from   Combing  Machines  ;  Apparatus 

r  Dyeing .     H.   J.   Haddan.   London.     From    I ■'. 

surmont,  Tonrcoing,  France.     Eng.  Pat.  13,894,  July  8, 

i  .ROE  drum  is  fixed  so   that  half  its   body  is  iu   the  .ha- 
lts periphery  consists  of  a  perforated  and  corrugated 
1  plate.     The  slivers  are  placed  iu  this  periphery  and 
red  by  corrugated  and  perforated  segments,  clipped 
down  to  the  true  periphery.     The  drum,  cha 
-livers,  revolves  iu   the   dye  bath  and  the   liquor  is 
ap  and  sprayed  on   to  the  dram  above   the   bath. 
ay  the   slivers  are   always   evenly  soaked   with  the 
lj  olution  and  even  dyeing  results. — C.  M. 


Goods  ;  Production   of  Discharge  Effects  on   . 

V\  .  Johnson,  Loud. in.     From  Kalle  and  Co.,  Biebrich- 
Rhine.     Eng.  Pat.  18,853,  Oct.  22,  1900. 
■  BARGE  paste  which  has  the  advantage  of  not  injuring 
ods,  or  rollers  aud  doctors  is'tho   follow 
5  arts  of  British  gum-thickening  previously  boiled  with 
-  arts  of  water,  are  mixed   on  eoolingwith200parts.it' 
sium  bisulphite  and  30  parts  of  aluminium  dust. 
•ilk  fabric   dyed  with  5  per  cent.  "  cloth  scarlet  "  say, 
iscliarged  with   the  above   paste  by  steaming  for  5  to 
mites,  gives  a  white  pattern  on  a  red  ground. 
•Main  a  yellow  pattern   on  a  blue  ground,  dye   with 
cent  Naphthamine  blue  5B,  and  discharge  with  the 
-   —  10  parts  of  Chromine  G.  in  1)0  parts  of  water. 


sen  with  250  parts  ,,f  British  gum,  200  pans  of  potas- 
smm   bisulphite,  and  30   parts   of   ftlummi lust.     Print 

gi  mils  and  -team  for  20  minutes. — (  ,  M. 

Colours  for  Chemical  Printing.     A.   11,./,   Ronroach   Swit- 
zerland.    Eng.  Pat.  1366,  Jan.  21,  1901, 
Si  [TABLE  mordants  are  added  to  .solutions  of  the  dye-tuffs 
and  the  mixtures  are  then  evaporated  dou  n  as  far  as  I    -sible' 
It  is  then  mixed  thoroughly  by  rubbing  down  with  a  greasy 
substance  such  as  linseed  oil  varnish.    The  colour  is  printed 
ii  and   in  the  majority  of  cases  developed  l.v  steaming  the 
fabric.      As  an  example  of  a  dye    for  animal  fibres  without 
mixing    the    mordants,    the    following    may    he    given     -Xn 
20  c.c.  of  a  dilute  solution  of  Turkey  red  oil   (1 :  1)  13  grms 
il    brilliant  Rhodulin  G.  is  dissolved.     Add   lo  c.c.  with 
2grms.ofFuchsinG.    Precipitate  with  1  e.c.  of  hydrochloric 
I  0(  S8°  I!.      filter  off  the  paste  and  add    LOO   grms    of 
linseed  oil  varnish    Mark   JIL     This  mixture   is    now  ready 
tor  printing. — C.  M. 

VII.-ACIDS,  ALKALIS,  AND  SALTS. 


Oxygen  Separation  Process;    Pictet's  .       Engineering 

Sept.  13,  1901 
\  process  for  the  separation  of  oxygen  from  the  air,  on  a 
commercial  scale,  by  means  of  fractional  distillation,  based 
on  the  fact  that  when  liquid  air  is  allowed  to  evaporate,  tin- 
gas  which  conies  off  at  first,  is  almost  pure  nitrogen,  whilst 
alter  nine-tenths  of  the  liquid  have  evaporated,  the  remaining 
tenth  is  nearly  pure  oxygen.  ISy  a  system  of  heat  inter- 
changes, the  incoming  air  is  cooled  to  the  point  of  lique- 
faction by  the  gases  evolved  iu  the  apparatus,  but  in  order 
to  cover  unavoidable  leakages  of  heat,  it  is  necessary  to 
maintain  a  eon-taut  supply  of  energy  to  the  apparatus- 
this  is  attained  by  keeping  the  air  in  the  inlet  pipes  under  a 
pressure  of  30—40  lb.  per  sq.  in.  is  attained,  whilst  the 
exhaust  takes  place  at  atmospheric  pressure. 

The  apparatus  consists  of  10  stills,  one  above  the  other, 
I.  to  X.  (see  Fig.).  At  starting  these  are  filled  with  liquid' 
air  to  a  level  fixed  by  an  overflow  pipe,  the  overflow  from 
each  one  passing  through  this  pipe  into  the  still  below. 

Immersed  in  the  liquid  in  each  still  is  a  coil  of  piping,  one 
end   of   which   opens  into  a   central  vertical  pipe  passing 
through   the  whole  column  of  stills  into  a  filter  chamber  at 
the   top.     At   the  other   end  each  coil  is  continued  by  an 
interchanger  coil,  forming  a   series  of  windings  round  the 
central   chaniher   of   the    still,  and   terminating  at  the  air- 
mlet  main.     By  means  of  heat-insulating  partitions  between 
the  successive  windings  of  the  interchanger  coils,  the  o-ases 
evaporated  from  the  liquid  in  each  still,  flow  round  these°coil3 
on  their  way  to  the  exit  pipe.     By  using  sufficiently  lon°- 
coils,  the  interchange  of  heat  between  the  fresh  supply  of  air 
eutering  the  still  through  the  coils,  and  the  outgoing  gases, 
can   be   made  practically  complete,  so   that   on  their  final 
escape   from   the    apparatus,  the  gases    evaporated   are  at 
atmospheric  temperature,  whilst  the  incoming  air,  on  reaching 
the   central   chamber  of   the   still,  has  been  reduced  to  a 
temperature  corresponding  to  the  boiling  point  of  the  liquid 
in  the  still.     The  latter  is,  however,  at  atmospheric  pressure, 
whilst  the  incoming  air  is  at  a  pressure  of  about  40  lb.  per 
sq.  in.,  and  accordingly  condenses  to  a  liquid.     The  liquefied 
air  [.asses  into  the  central  vertical  pipe,  and  is  delivered 
into  a  chamber  at  the  top,  provided  with  a  filter.     The  liquid 
-    through   the   filter,    which    separates    the    solidified 
carbon    dioxide,    and   is   delivered   into   the   topmost   still, 
whence  it  passes  successively,  by  means  of  the  overflow  pipes,' 
into  the  other  stills.     The   latent  heat  set  free  in  the  con- 
densation  of   the    incoming   air   in   the    coils,    causes    the 
i  v  iporation  of  a  corresponding  amount  of  the  liquid  iu  each 
-till.     In    the    top    still    practically  pure   nitrogen   is   alone 
evaporated,   and  consequently   the  liquid  which    overflows 
into    still   No.  II.  contains   a    larger    proportion  of   oxygen 
than  common   air.     This  holds  throughout  the  series  •   the 
liquid,  as   it   passes  down   the    cobimu;    contains    less    and 
less  nitrogen  as  it  approaches  the  bottom  still,  the  contents 
of   which   consist  of   more    than   90  per  cent,  of  oxygen. 
The   combined   distillate    from    the   five    uppermost    stills 
contains   90  per  cent,  of  nitrogen  ;  in  that  from  stills  VI. 
and  VII.  the  nitrogen  is  in  about  the   same  proportion  as  iu 
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common   air;  whilst  from   the    remaining  three  cells   the 

ined  discharge  contains  about  :>.">  per  cent,  of  oxygen. 

%  the  distillate  from  .-till  X.,  which  contains  more 

than  ,  of  oxygen,  can  be  collected  separately,  but 

,m\  industrial  uses,  as  for  metallurgical  purposes,  the 

bined  distillate  from  the   three   lower  stills  will  Berve 

everv  purpose.      It   i-  essential  that   the  air.  before  it  enters 

the  apparatus,  be  quite  free   from   moisture,  which    would 

deposit  a~  ice  and  elog  the  interchanger  coils.     This  can  be 

effected  by  previously  cooling  the  air  well  below  the  freezing 

point  of  water  by  an  auxiliary  refrigerating  plant. 


*  m  ru*  rw  cv. 
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Ii  i-  estimated  that  with  a  plant  treating  500  toi  -  of  air 
per  day,  110  tons  of  a  distillate  containing  more  than  50  p  c 
cent,  of  oxygen  could  be  obtained,  together  with  about 
0'25  ton  of  solid  carbon  dioxide.  Without  taking  iuto 
consideration  the  value  of  the  latter,  the  cost  of  50  per  cent. 
»en  would,  making  due  allowance  for  interest  on  capital, 
depreciation.  Sec,  not  be  more  than  about  l|<f.  per  1,000 
ill.  ft,  whilst  if  90  per  cent,  oxygen  alone  were  produced, 
its  cost  would  be  :t.',r/.  per  1,000  el.,  ft.  The  power  required 
for  such  a  plant  would  amount  to  a  total  of  nearly  700  h.p., 
of  which  Km  h.p.  would  be  needed  for  the  refrigerator  used 
in  del  ydrating  the  air.. — A.  S. 

Tanks  fin  Add  (ir  Alkaline  Liquids;   Construction  of 

"    Markfeldt.      Zeits.   angew.   Chem.   1901,   14,    [32], 
801—804. 

K<  in. i. ii  ( Zeits.  angew.  Chem.  1898,  6)  showed  that  concrete 

drain-  and  tanks  are  soon  completely  destroyed,  even  by  the 

ml  acid  or  alkali  left  in  waste  waters  after  purification. 

lie  recommended  salt-glazed  earthenware  pipes,  jointed  with 

u  cement.     It  is  possible  to  obtain  excellent  results 

from  Kuaufl's  acid-resisting  plates  set  in  asphaltum  cement, 

•    work  is  very  carefully  done,  and   liquids  at   higher 

lure*  than  :!.')'  C.  are  not  to   be  treated.     Wai       I 

Is    make  the   cement    pliable   and  force  it   out  of  the 


joints.  Acid-proof  tanks  are  constructed  of  special  bricl 
"it  Fig.  1),  which  bare  a  channel  running  round  the  edg 
9  ems.  deep  and  :i  ems.  wide.  A  wall  built  of  these  briol 
would  have  very  narrow  joints  (the  bricks  are  uniform  i 
size),  but  the  walls  would  contain  a  network  of  chuunc 
into  which  a  suitable  binding  material  could  then  bepoe.  rei 
This  operation  is  not  easy,  even  with  a  fluid  cement,  ar 
only  a  few  bricks  in  position  could  he  treated  at  once.  Tt 
difficulty  would  he  far  greater  with  a  viscous  binding  mi 
tcrial,  to  be  used  hot,  such  as  asphaltum  cement. 

A  substance,  known  as  acid-proof  asphaltum,  has  bee 
recently  introduced  for  the  construction  of  tank-  proj 
against  acids  and  alkalis.  The  tank  is  built  of  masonr 
asphaltum  cement  being  used  in  place  of  mortar,  if  it 
required  to  be  very  durable  ;  each  horizontal  joint  is  hollow, 
out  to  a  depth  of  1  —  2  ems.,  as  at  c  (Fig.  2),  the  joints  then 
selves  being  not  too  narrow.  An  iron  plate  d,  about  1  r 
high,  bent  over  at  the  upper  edge  ..  at  an  angle  of  IJ 
to  form  the  channel  g,  is  fixed  at  the  ends  against  two  ire 
plates,  10  ems.  wide  and  2  cms.  thick,  resting  on  the  wal 
thus  leaving  a  space  of  2  cms.  between  the  lame  plate  ai 
the  wall.  The  remaining  holes  are  stopped  with  clay.  Tl 
melted  acid-proof  asphaltum  is  then  poured  into  the  spa. 
between  plate  and  wall  ;  it  penetrates  into  the  joints,  tl 
layer  of  asphaltum  then  adheres  firmly.  Whilst  the  fir 
easting  cools,  others  are  made.  In  2  — a  hours  the  plal 
which  is  polished  on  the  one  side  or  covered  w  ith  sheet  zin 
may  be  readily  loosened  from  the  asphaltum  ;  after  cleanit 
with  benzene,  if  necessary,  it  may  be  at  once  used  agai 
The  surface  of  the  asphaltum  is  as  smooth  as  glass,  and  cf 
thus  be  readilv  cleaned. 


In  deep  tanks,  several   castings  must  be  made,  one  m 
the   other,   the  higher  layer  unites   well   with    the  lowc 
irregularities  may  be  removed  by  means  of  the  blow-pipe 
a  hot  iron.    Corners  should  be  rounded  ;  iron  pipes 
with  sheet  zinc,  are  used  in  place  of  the  iron  plate. 

Small  repairs  are  effected  with  the  blow-pipe;  in  tin  ca 
of  more   extensive   injuries   (which  must  be  the  result 
great  carelessness  in  cleaning  the  tank)   the  damaged  ar 
is  separated  from  the  remainder  by  cutting  with  a  hot  br 
and  sharp  iron,  removed  from  the  masonry,  the  as| 
melted  with  a  little  fresh  material,  and  the  vacant  place  fill 
bv  easting,  as  in  the  original   construction.     If  the  tank 
removed,  the  asphaltum  is  ready  for  use  again  after  wsshi 
and  drying. 

The  condition  for  the  adherence  of  the  asphaltum  to  t 
masonry  is  the  complete  dryness  of  the  latter  before  t 
asphaltum  is  applied. 

Acid  or  alkaline  liquids  may  be  kept  in  these  tanks  f 
several   days  at   50°— 60°  C,  without   injury,  and  liquii 
which  remain  at  80°  C.  for  a  few  hours,  may  be  inti 
In   such  a   tank  hydrochloric  acid  of  21     II.   was   kept  I 
several  weeks,  then  nitric  acid  of   1'82  sp.gr.  foi 
weeks  ;  sulphuric  acid  of  50°  B.  was  then  introduced  al 
allowed  to  cool   and   remain   for  about  u   year.     Tt 
were  then  absolutely  intact.     Solutions  of   -alts  within 
above  limits  of  temperature   do  not  injure   the  asphalt' 
layer.— A    C.  W. 
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Sulphuric  Acid;   Manufacture  oj 
h  0,    1900.      J.    I'.itui,    I'.u  i, 
11,14,  [35],  881-  SS2 

I'm.    process    here   described    makes   use    of  the    reaction 

i    nitric   aud   sulphurous    ueids,    the     formei    bi  inn 

livided  bj  means  uf  a  jet   of  steam  and    then    mixed 

itroDgly  heated  sulphurous  acid. 

lti  (he  view  of  the  apparatus  given,  the    vertical   lube  d, 

which  contains  the  nitric  acid,  is  made  of  c'a\,  glass,  pence 

|g|n,  ebonite,  &c,  and  is  fitted  at   the  top  with  a  funnel   f, 

nhile  tlie   lower   end   is   drawn   out  !■>  a   line  point  .  .     The 

•  team  tube  a,  is  provided  with  a  platinum  nozzle  It,  and    the 

steam  is  regul  ited  by  the  eoek  i ;  the  steam    frc  n 

I  -pray  with  the  nitric  a  id  from  .  ,  aud  can  ies  it  into 

I  tube  </,  aud  the  leaden  chamber  r.      \u  inclined  cla\ 


&> 


i 


n 


L. 


*  earthenware  trough  j  catches  any  drops  of  nitric  aeid 
lulling  from  e  and  carries  them  into  the  leaden  chamber, 
where  they  become  diluted  and  thus  rendered  harmless  to 
the  lead.  The  steam  pipe  g,  and  the  nitric  acid  pipe  d,  may 
ced  under  the  (Hover  tower  b,  as  is  shown  by  the 
kilted  lines,  and  in  this  ea-e  the  trough  /  is  not  needed. 
1  be  process  may  be  regulated  so  that  the  reaction  is  com- 
ind  no  loss,  either  of  sulphurous  or  nitric  aeid  occurs. 

— T.  II.  P. 

Hydrochloric  Acid;   Production  of   Chemically  Pure . 

Ger.   Pat.  121,886,  April  '.'7,  1900.     Zeits.  angew.  Chem. 
1901,14,  [29 J,  731. 

hydrochloric  acid,  free  from  arsenic,  is   purified   by 
running  it  into   a  leaden   still  containing  dilute   sulphuric 
teid,  heated  by  means   ot    leaden   steam  roils,  to  a  tempera- 
si  above  the  boiling  point  of  pure  hydrochloric  acid; 
i  distils  off,  and  may  be  collected  in  the  usual  wav. 

—j.  w.  ii. 

\  Potassium  Ferricyanid<    Solutions  ;   Formation  "['Prussian 

Blue  from  ,/>/  the  Action  of  Sunlit/ht.    J.  Matuscbek. 

Ctem.-Zeit.  1901,   25,    [71],  742-743.     (Compare   ibis 
Journal,  1901,  757,  N97.) 

I  iRTiiKi;  experiments  show  that,  on  exposing  to  sunlight 
a  number  of  potassium  ferricyauide  solutions,  the  coneen- 
of  which  form  a  decreasing  arithmetical  progres- 
sion, the  total  quantities  of  Prussian  blue  (soluble  and 
insoluble)  formed,  likewise  form  a  decreasing  arithmetical 
-eiies,  whilst  the  amounts  of  ferric  hydroxide  separated 
also  vary  arithmetically,  but  in  this  case  increase  with  the 
dilution.  The  total  quantity  of  the  two  products  formed 
depends  on  the  intensity  of  the  light  acting  on  the  solution 
nad  on  the  rise  of  temperature  caused  by  it.  The  results 
ilso  show  that  in  all  eases,  the  amount  of  Prussian  blue 
firmed  is  greater  than  that  of  the  ferric  hydroxide. 

— T.  If.  P. 
Alkali  Chloride  Solutions  ;   Influence  of  Carbon  Anodes  on 

the  Electrolysis  of .     F.  Foerster. 

See  under  XI.  A.,  page  999. 

Chlorates;  Determination  of in  Electrolytic  Bleach 

Liquors,  and  in  the  Absorbing  Vessels  in   the  Potassium 
Chlorate  Manufacture.     H.  Ditz. 

See  under  XXIII.,  page  10i6. 


PATENTS. 

Nitrii     Ii    -'     Condensing  Apparatus  used  in  the  Manuj 

/arc  oj   ,  and  for   oilier    Purposes.     (J    Quttmaun, 

London.     Eng.  Pat,  13,694,  July  5,  1901. 

i  ai  object  of  the  invention  is,  in  the  condensation  of  nitric 
acid  vapours,  to  condense  the  acid  at   a   comparatively  high 
temperature,  when  it  is  less  liable  to  absorb  nitrous  g 
and  to  withdraw  it   raproly  from   contact  with   these  gases; 

and  also  to  obtain  less  liability  to  fn re  of  the  condensing 

apparatus  due  to  changes  of  temperature   than 
hitherto      experienced.      The    apparatus    consists     of    " 

number   of    i tecting    units,   each    Inning  an   inlet   and 

outlet  at   the  upper  part  for  the  passage  of  the  gas 
vapour,  and  an  outlet  at   the   lower  part  for  the  escape  of 
the  condensed  fluid,  in  combination  with,  and  forming 
coyer  to  a  receiving  channel  for  the  reception  of  condensed 
fluid,  -aid  receiving  channel  having  an  outlet  placed  so  as  to 
maintain  a  constant  Ii  eel  of  fluid  to  form  a  seal  to  the  con- 
d<  used  fluid  outlets  of  the  said  collecting   units,  and  also 
provided  with  transverse  tubes  or  passages  for  the  purp 
of    assisting    the    atteinpeiation    of    the    condensed    fluid 
contained    in     and     passing    through     the     said     receiving 
channel."     Also,  an    attempcrating    vessel    is    claimed,   in 
which  the  channel    receiving  the   condensed    acid    is  set,  the 
vessel  having  suitable  inlets   and  outlets  for  the   passage  of 
mperating  fluid,  vapour,  or  gas. —  E.  S. 

Caustic  Alkalis  and  other  Metallic  Oxides;  Manufacture 

of .     J.   Wetter,   London.     From    E.     Besemfelder, 

Cuarlottenhurg,   Germany.     Eng.   Pat.  15,134,  Aug.   24, 
1900. 

Thk  gas  manufacturing  plant  described  in  Eng.  Pat. 
13,830,  1899  (this  Journal,  1900,  725),  is  applied  in  the 
production  of  caustic  soda  and  other  alkalis,  and  of  metallic 
oxide-,  and  especially  of  strontium  and  barium  oxides. 
According  to  the  first  claim,  the  process  consists  in  sub- 
jecting a  mixture  of  the  salt  to  be  treated,  with  coal  ur  the 
like,  and  with  a  material  to  prevent  fusion,  "  to  a  pre- 
liminary heating  and  gas-extracting  process  (which,  in  the 
ea-e  of  oxygen  salts  is  also  a  reducing  process),  aud  then 
Heating  the  resulting  mixture  in  a  water-gas  producer,  or 
group  of  producers  alternately  with  superheated  steam  and 
with  air  (or  the  carbonic  aeid  resulting  from  the  introduc- 
tion of  the  same),  the  acids  or  other  gaseous  products 
driven  out  with  the  water  gas  or  waste  producer  gas  being 
subsequently  recovered,''  as  also  the  oxides  from  the  solid 
residue  remaining  in  the  water  gas  producer  or  producers. 
The  heat  of  the  producer  gases  is  utilised  for  heating  the 
preliminary  gas  extracting  apparatus  from  inside,  or  both 
internally  and  externally. —  E.  S. 

Heavy  Lyes  and  other  Liquids  ;  The  t  Concentration  of . 

L.    Kaufmann,   Aachen,    Germany.     Eng.    Pat.    12,096, 
June  13,  1901. 

The  lyes  are  admitted  to  a  cast-iron  cylindrical  vessel,  in 
which  a  vacuum  is  maintained,  the  vessel  being  jacketed 
for  -team  (or  gas)  aud  supplied  with  a  mechanical  agitator 
the  blades  of  which  come  to  within  10  to  15  mm.  of  the 
heated  jacket,  so  that  the  lye  is  continually  impelled  in  thin 
streams  against  the  heated  surface.  It  U  stated  that  the 
lye  of  caustic  sola  (or  -alts)  Honing  off,  may  thus  be 
brought  up  to  S5  per  cent.,  and  be  at  once  discharged  into 
packing  drums. — E.  S. 

Alkali  Salts,  and  By-products  therefrom;  Manufacture  of 

.     C.    Hoepfner,   Frankfort-on-the-.Maiu,    Germany. 

Eng.  Pat.  15,873,  Sept,  6,  1900. 

\  mode  of  preparation  of  alkali  sulphites  and  "  metallic 
by-products,"  is  described,  though  the  latter  are  in  some 
cases  of  most  importance.  As  an  example,  roasted  zinc 
ores  are  exposed  to  contact  with  sulphurous  acid,  preferably 
under  pressure,  and  the  sulphites  produced  are  decomposed 
by  alkali  salts,  such  as  sodium  chloride.  The  sodium 
chloride  may  be  used  simultaneously  with  the  sulphurous 
acid.  A  solution  is  thus  obtained  containing,  for  instance, 
sodium  sulphite  or  bisulphite  and  zinc  chloride,  which 
solution,  when  separated  from  residual  matters,  may  *>e 
concentrated,  or  it  may  be   saturated  with  sodium  chloriae, 
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to  precipitate  the  alkali  sulphite  or  bisulphite     By  treating 

Jkali  sulphite  solution  with  lime,  caustic  or  carbonated 

alkali  is  obtained;  the   production  of  thiosulphates,   anil 

hydrosulphites  from  the  same  source  is  also  claimed,  as 

well  a-  the  application  oi   the  sulphite  as  a  flux  for  the 

smelting  of  ores  containing  lead,  silver,  or  copper.     The 

blonde  solution  obtained  in  the  process  described, 

completely  freeing  it  from  sulphite  by  calcium  chloride. 

is  electrolysed  to  ic  and  chlorine,  or  is  used  for  the 

production  of  tine  oxide. —  1'   S 

Chromic  Acid;  Manufacture  of  Compounds  of . 

Shearer,  Manchester.  Eng.  Pat  18,818,  Oct  18,  1900. 
The  invention  relates  to  the  production  of  sodium-ammo- 
nium chromate  and  of  bichromates  theuce  obtainable. 
rding  to  one  process,  chrome  ore  is  furnaced  with 
sodium  carbouate  or  hydrate  and  lime  in  such  proportion- 
that  the  soda  shall  be  sufficient  to  combine  with  more  than 
one-half,  and  preferably  with  two  thirds  of  the  chromic 
acid  :  the  finely  ground  furnaced  mass  is  treated  in  presence 
of  water  with  carbon  dioxide  and  ammonia.  Or,  sodium 
sulphate  ma]  be  mixed,  instead  of  the  carbonate,  with  the 
ore  to  be  turuaced,  and  the  product  be  lixiviated.  On 
treating  the  solution  with  carbon  dioxide  and  ammonia, 
8  idium  bicarbonate  is  precipitated,  and  is  separated,  in 
either  ease  a  solution  of  the  sodium  ammonium  chromate 
obtained.  ( Ir  calcium  chromate  is  suspended  in  water 
and  treated  with  carbon  dioxide  and  ammonia,  and  to  the 
ammonium  chromate  thus  obtained,  the  proper  proportion 
iiuni  chromate  is  added  ;  but  in  all  cases,  to  obtain  the 
double  salt,  more  than  one-half  and  not  more  than  two- 
thirds  of  the  chromic  acid  must  be  in  combination  with 
sodium.  Sodium  chromate  solution,  treated  with  carbon 
dioxide  and  ammonia,  gives  a  precipitate  of  sodium  bi- 
carbonate, and  on  concentration,  crystals  of  the  double  salt. 
However  obtained,  the  solution  of  the  double  fait  may  be 
concentrated  at  a  temperature  not  above  70°  C.  to  obtain 
the  crystals.  Sodium  bichromate  is  produced  by  heating 
the  double  salt  to  a  temperature  not  exceeding  135  ('.,  the 
ammonia  evolved  being  recovered.  Potassium  bichromate 
may  be  prepared  from  the  at  imonium  sodium  salt  by  treat- 
ing its  solution  with  potassium  chloride  or  sulphate 
separating  the  salts  precipitated,  and  boiling  to  expel  the 
ammonia. — E.  S. 

Hydrosulphites;  Rendering  Solid ,  Slableupon  Keepiny. 

li.  Willcox,  London.  From  The  Badische  Audio  nnd 
Soda  Fabrik,  Ludwigsbafen-on-Khine,  Germany.  Eog. 
Pat.  is.s.vj,  Oct.  22,  1900. 

I  o  hydrosulphites  taken  from  the  filter  press,  with  or 
without   washing   with  alcohol  or   acetone    and   then   with 

r    are  dried  in    a   vacuum   with  the  aid  of  a  desiccating 

t    like   sulphuric  acid,  and  are  then   stored  in  an  air- 

receptacle,   filled    with    nitrogen,   or  other   indifferent 

Or  the  hydrosulphites,  washed   as  described,   maybe 

dried  in  a  current  of  dry  uitrogen.     They  may  be  washed 

free  from  water,  for  instance,  Hist  with  alcohol  and  then  with 

r,  may  be  stored  moistened  with  a  suitable  liquid,  such 
as  would  not  be  likely  to  dissolve  thiosulphates,  or  other 
products  of  intra-molecular  decomposition  thereof.  Ether, 
benzene,  carbon  tetrachloride,  carbon  bisulphide  and  petro- 
leum spirit  are  substance-  named,  Several  examples  of 
mollified  processes  are  given,  and  reference  i-  made  to 
Eng.  Pats.  19,702,  1899;  and  901,  1900  (this  Journal,  1900, 
i  13).— E.  s. 

VIII.-GLASS,  POTTEEY,  ENAMELS. 

Glass  ;  Influence  of  Air  and  Dust  1,11  iln   Dei  ompositi  <n  >>/ 

.    E.  Zschimmer.     Chem.-Zeit.  25,  [69],  730—782. 

fin.    author   has    examined    microscopically   a    Dumber  of 

of   optical   glass   from    the   workshop   of   Carl 

hieh  had  been  kept  for  a  number  of  years 

exposed  to  air  and  dust.     I:  :s  the  glasses ordiDg 

to  their  composition  as: — A    82    ates  and  borosilicatcs  (up 

to   -JO  per  cent.  Ji_<  >..).— I.    1  ice    from    had  :   (»  I   free    from 

;li,  (/<)  containing  alkali  ;   II.   I  ontaining  lead  :   (</)  free 

from  alkali;  (b)  containing  alkali.     15.  silicoborates  (over 


r  cent.  BjOj)  and  borates.  ( '.  Phosphates;  i 
according  to  their  behaviour,  as  ( 1 )  those  showing  sur; 
decomposition  on  simple  exposure  to  air;  (2)  those  si; 

in  air,  hut  showing  decomposition    where   dust   has   fall 
(3)  those  unattested  by  either  air  or  dust. 

Those  in  the  first  class  show  under  the   microscope  (8 
120  diameters)  a  uniformly  spread   alteration   of  the  w) 
surface,  consisting  either  of  minute  drops  or  of  a  oetw 
of  crystals,  due   to   the   slow    separation  of  potash  or  8 
from    the    silicate,    and    the    subsequent  formation  of  i 
quescent   potassium    carbonate  or    crystalline    sodium 
Donate,     llorate  glasses   absorb   moisture  without  hecou 
damp,  and  simph  swell  on  the  surface,  which  is  not  vis 
altered   till   the   expansion   becomes   so   great   as    to 
away  the  surface  from   the   Livers   beneath   when  the  wl 
surface  becomes  cracked  and  fissured.     This  cracking 
he  produced  at  an   earlier  sta^c  if  the  glass  be   heated 
17u    ('. 

Those  in  the  second  class  show  surface  alterations onl; 
the  vicinity  of  speck.;  of  dust.     The  alterations   ci 
the  deposition  of  minute  drops  of  water,  in  the  formatioi  f 
crystals  radiating  from  the  speck,  in  a  combination  of  1 
of  these   appearances,  or,  in  the  case  of  lead  glasses,  i  i 
blackening   near  the  speck,  due  to  metallic   lead   oi 
phide.     The   nature  of  the   dust    (whether   a    hygroeci 
body  or  an  organic  or  sulphur-containing  substance)  is 
course,  operative,  as  well  as   the    composition  of  the  gli  , 
in  determining  the  nature  of  the  alteration  of  the  siirfaci 

In  lead-free  silicates,  the  decomposition  depends  on 
amount  of  alkali  in  the  glass.  With  10  per  cent.,  di  - 
decomposition  readily  sets  in,  and  with  20  per  cent,  ore  . 
the  separation  of  alkali  sets  up  air-decomposition.  In  ]< 
containing  silicates,  the  proportion  of  lead,  as  well  as  I  : 
of  alkali,  determines  the  ease  with  which  deconiposit  i 
occurs  ;  but  dust-decomposition  will  occur  in  silicates  c  - 
taining  20  per  cent,  or  more  of  lead,  even  though  free  ft  i 
alkali." 

The   decomposition  of   borate  glasses   has   been  aire:  i 
described;  when  these  glasses   contain   lead,   however, 
the  extent  of  20  per  cent,  or  more  of  Pb(),  the  sepurat  > 
of  the  lead  oxide  occurs,  not  only  on   the  outer  surface, 
in    some   of    the    layer-    below,   producing    an  irid 
similar  to  that  observed  in  labradorite  and  similar  miner 
This  iridescence   is  not   removed  by  rubbing  or  polish  | 
the   surface,  and   is   increased  in   inteusity  by  heating 
glass. 

The    borosilicatcs    are,    on    the    whole,    the    lea-' 
decomposable  glasses  ;  the  alkalis  seem  to  separate  out  1  • 
easily   than   from    the  silicates,   and  with   a  given  alk 
content  there  is  thus  much  less  tendency  to  the  app 
of  hygroscopic  moisture  or  of  crystals   on  the   surface  tl  < 
in  the  case  of  silicates. 

Phosphate  glasses  are  all  hygroscopic.  Their  mie 
scopic  appearance  i-  similar  to  that  of  the  hygroscu 
alkali  silicates,  though  the  crystals  of  phosphoric  acid  oi 
phosphate  are  easily  recognisable. —  J.  'I.  ]>. 

Porcelain   and  Glass   at    High     Temperature-  .    / 

af .     L.  Holborn  and  E.  (iriiueisen.     Ann.d 

6,  [4],  136—  145;  (hem.  Centr.  1901,2,  [H]. 
I'm:  Berlin  porcelain  between  0    and  62. i    t  '.,  the  cxpans 
of  a  rod  of  circular  cross   section   (G-5    mm.  diameter) 
expressed    by    the    formula     A  =   [3027/  +    117 
whilst  for  a  rod   of  rectangular   cross  section  (5" 
mm.),   A1  =  [3188<  +  0-936I-J10-".      At    about    700 
the   increase  of  expansion   is  smaller,   and  above  800 
greater  than  before.     The  permanent  alterations  that  a  i 
-idlers,    vary    considerably.       With     rapid     cooliDg    ft 
1,000'   ('.,  a   lengthening,   and  from   750°  C,  a  shorten' 
occurs.     These  alterations  disappear  on  frequently 
heating,  whilst    heating    to    500'    ( '.   appears  t,. 
change.     The   rods  were   measured  at  ascending  tampe 
tures. 

Two    samples    of    ••  .lei, a   boros  I  iS    59"" 

in  the    cooled    Condition    A  =  [5814  t  +  0'804  (:]10"'J 
a    thermometer    tube    (5"2    mm.    outside    diamef 
A  =  [5852  t  +  0-955  /'-]10-''  for  a  rod  (5    7  mm.  diamete 
The  observations  refer  to  temperatures  up  to  500   I 

— A.  8 
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Stoiuware  Industry.     0.  Schartler.     Zeits.  angew.  Chem. 
1901,14,  [29],  728-  7:!;i. 

.  earthenware,  which  generally  contains  from  10  to 
:  .mil  even  occasionally  as  high  as  'J.">  per  cent,  of  calcium 
irbonato,  and  is  tired  at  such  a  low  temperature  that 
ionic  acid  is  Mill  retained,  is  quite  unfit  for  chemical 
mistrial  purposes.  Stoneware  suitable  for  chemical  plant 
find  al  a  higher  temperature,  is  close-grained,  and  free 
am  porosity  :  it  is  s;.lt  glazed,  and  is  then  impervious  to 
,lh  acids  and  alkalis.  Great  progri  ss  has  lately  been 
ule.  and    it     is    mow    possible    to     obtain     apparatus    of 


ity  of  corrosive  or  other  liquors,  a  glass  dome  cemented 
in  the  stoneware  permitting  the  hydrometer  to  be  read 

—J.  W.  II 

Enamels  and  Silicates;   Ettimating  the  Fusibility  of . 

I ■'.  Kocbs   and  1'.  Sayfert,      Zeits,  angew.  Chem.  1901, 
14,  [89],  719—738.  " 

Hitbbbto  it  has  been  impossible  to  judge  the  properties 

of  enamels   from    their    percentage    ■  impo  ition,   and   to 
improve  a  given   enamel    it   has   always  been  necessary  to 
arry  out  wasteful  experiments.     The  authors  obtain  figures 
i   presenting  the  fusibility  of  silicates  by  calculations  b 


Fiq.4. 


Fi 


By  form  and  size  made  in  this  material.  Figs.  1  to 
i'l  4  to  5  represent  two  patterns  of  injector  or  exhauster 
Oscar  Guttmann  ;  they  may  be  worked  either  by 
t  compressed  air.  Fig.  6  represents  a  continuous 
moutejus,  a  uiodili- 
cat'On  of  the  "  mam- 
moth pump,"  de- 
signed by  the  Sam 
engineer.  The  liquor 
to  be  raised  is  admit- 
ted by  the  inlet  e, 
a  bark-pressure  valve 
h  being  interposed  ; 
the  pipe  f  admits 
compressed  air,  and 
the  liquor  is  raised 
through  the  pipe  g. 
When  in  action,  the 
delivery  pipe  g  re- 
ceives air  and  liquor 
alternately,  so  that  it 
becomes  filled  with 
little  pistons  of  liquor 
separated  by  com- 
pressed air.  t  Ither 
apparatus  is  de- 
scribed, among  which 
may  be  mentioned 
a  sealed  apparatus 
for  testing  continu- 
ously    the      specific 


fiq.Ci 


FUf.5. 

on  their  percentage  composition  :  by  dividing  the  number 
representing  the  percentage  composition  of  each  constituent, 
simple  or  compound,  by  its  molecular  weight,  and  dividing 
those  numbers  obtained  representing  fluxing  liases  by  those 
representing  silicic  acid,  a  quotient  is  obtained  which 
indicates  the  fusibility  of  the  material.  On  examining  clays 
by  this  method  of  calculation,  the  "fusibility  quotient"  of 
those  which  may  be  considered  fireproof  is  a  number  alwaj  s 
greater  than  I  ;  in  the  case  of  enamels,  glazes,  &c.  tin 
"fusibility  quotient"  is  a  proper  fraction.  The  authors 
have  applied  their  method  to  the  investigation  of  the  "  Seger 
eone  "  system  of  determining  high  temperatures,  and  point 
out  certain  errors  in  it.  Typical  fusibility  quotients  are 
given  as  follows:  — 

Bkist  furnace  slag,  iron 0'008 

copper iv 

lead H" 

UlLSIC   lil'-. <•' 

Pottery  glaze O'OOT 

Stovo  tile  glaze 

0-1 

- " 

I;  .In  miaii  glass 0 

(i 

-   faulty, soft) ii ■• 

—J.  W.  H. 

En  unelling     Iron;      A     Mechanical    Process    of  . 

i.i  aye.    La  Nature,  Feb.  -2,  1901.  14^.     Proc.  Inst.  Civil 
Eng.  1901,145,  [3],  IS- 
The  ordinary  process  for  enamelling  iron  with  a  lead  glaze 
is  attended  with  serious  COUE  lo  the  health   of  the 
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worfc  -       ;   the   lead  compound  employed 

l„.i,,  •  ahaled,  but  also  entering  the  pores  of  the 

A.    Dormoi    has  invented  a  process  of  applying  a 

if  lead  enamel  to   iron   surfaces   by   mechanical 

mean?  with  avoidance  of  danger  of  injury  to  the  health  of 

the  workpeople.    The  articles  to  be  enamelled,  after  being 

heated  to  redness,  are  placed  in  a  double,  hermetically  sealed 

chamber,  with  glazed  sid  is  :  eai  h  half  of  the  chambei 

be    worked   alternately,    and   the   surplus   enamel    powder, 

h  is  dusted  over  the   metal  by  means  of  a  s.eve,  i- 

renioved  from  the  chamber  by  the  draught   from  a  high 

chimney.     The  mechanism  for  introducing  and  rotating  the 

melled,  i-    worked  from  the  outside  of  the 

ted  to  a  vibratory   motion 

by  means  of  an  electrical  beater.     It  is  stated  that  the  new 

process  has  proved  extremely  successful  in  working. — A.  S, 

/..hi/  Poisoning  and  Pottery  Manufacture.     Times, 
Sept   84,  1901. 

In  this  urtiele  is  discussed  the  impracticability  of  pottery 
manufacturers  conforming  to  the  Home  Office  regulations 
concerning  lead-poisoning  and  carrying  on  business.  The 
writer  points  out  that  lea  1-poisoning  has  rapidly  diminished 
among  potters  and  increased  among  other  trade;,  as  the 
following  official  statistics  show  :  — 


difficult  to  obtain  ;  the  inventors  mix  burnt  titanic  acid  li 
powdered,  finished,  or  enamel  glass,  coat  the  articles,  an  \ 
the  mixture  produced,  by  burning. — J.  \Y.  11. 


The  increase  is  marked  in  the  trades  of  file  cutters, 
painters,  sheet-lead  workers,  coach-painters,  and  paint  and 
colour  makers.  The  eases  reported  amongst  potters  for 
the  -ix  months  (.fan.-June)  in  the  last  four  years  show 
a  decrease  of  from  226  in  1898  to  59  in  1901.  This  remark- 
able change,  he  admits,  has  been  produced  by  the  special 
rales  introduced  in  1898,  and  accepted  by  the  manufacturers 
without  demur,  providing  for  the  protection  and  inspection 
of  lead-workers,  especially  the  women  and  young  persons. 
But  a  crisis,  the  writer  asserts,  has  been  reached  by  reason 
of  Rule  2,  which  enacts  that — 

After  duly  1,  1902.  no  glaze  shall  he  used  which  yields 
to  a  dilute  solution  of  hydrochloric  acid  more  than  2  per 
cent,  of  its  dry  weight  of  a  soluble  lead  compound  calculated 
as  lead  monoxide  when  determined  in  the  manner  described. 

By  this  rule,  he  maintains,  the  materials  to  be  used  by 
the  manufacturer  are  prescribed  for  him,  and  he  is  tied  down 
to  a  chemical  formula,  an  innovation  of  so  sweeping  and 
drastic  a  character  as  to  have  no  parallel.  The  manu- 
facturers point  out  that  strict  conformity  to  that  rule  is 
impracticable  with  the  carrying  on  of  business.  The 
-ion  eonceru>  the  glaze  only  used  to  make  ware  water- 
tight or  to  face  tiles.  Since  1899  fritted  lead  has  been  used 
for  these  purposes,  and  Professor  Thorpe's  theory  that  if 
the  ratio  of  the  bases  to  the  acids  in  a  frit  does  not  exceed 
!'45  to  I,  such  a  frit  is  practically  insoluble,  has  been 
controverted  by  other  authorities  ot  greater  experience,  whn 
tend  that  frit-  may  conform  exact]}  to  this  ratio  and  yet 
pounds  which  an'  soluble  up  to  100  per 
cent,  lint  it  i-  in  the  practical  working  of  the  proposed 
Standard  frits  that  tin- greatest  trouble  appears.  Experience 
has  shown  that  tin-  percentage  composition  of  finished 
glazes  is  fugitive,  and  cannot  he  relied  upon.  It  is 
impossible,  the  writer  asserts,  to  guarantee  a  standard 
composition,  and  the  manufacturers,  in  view  of  these  fact-, 
minded,  if  tin  ruli  is  established,  either  to  ignore  it  or 
!  ii.ir  work-. 

PATENT. 

.  d  'Enamel*  ;  Process  for  Producing  Clouded , 

by    Iiumt    Titanic  Arid.     G.    Lenchs   and    K.  Lenchs. 
Eng   Pat.  1  3,152,  i  >ct.  12,  I 

In  the  production  of  clouded  glasses  and  enamels,  titanic 
acid  as  powder.d  rutile,  is  usually  melted  with  the  other 
ingredients,    with    the   result    that   perfect    products    are 


IX.-BUILDING 
MORTARS, 


MATERIALS,  CLAYS 
AND  CEMENTS. 


Hydraulic    Cements;  Theory  of  the   Hardening   of  ■ 
K.    Zulkowski.     (hem.  Ind.    1901,  24,  [10], 
[11],  317— 321  ;   [12],  345—348;    [13 
420—423;   |  IS  and  101.  445—449. 

The  author  first  refers  to  previous  communications  1 1 
353,  60s:),  and  also  to  his  work  on  the  constitution  of 
(this  Journal.  1899,  760),  which  has  an  important  be 
on  the  subject.  He  then  describes  the  preparatio 
different  hydraulic  bodies  or  hvdraulites,  and  discusses 
constitution  and  the  reactions  which  take  place  iu 
course  of  their  hydration. 

Dicalcium  Melasilicoti  (Sit  I  .'_'(  aO). —  Aft ei 
news  of  lie  Chatelier  (this  Journal.  1888, 567, 847),  Spi 
and  Newberry  (this  Journal,  1  s '. 1 7 .  887),  and  Knlae 
(this  Journal,  18:13,  S31,  1035)  on  the  dicalcium  sil 
the  author  states  that  none  of  these  authors  have  el 
explained  the  cause  of  the  different  behaviour  of  thi 
modifications  of  this  body.  There  are  really  two  dii 
isomeric  compounds,  the  orthosilicate — 

,0.  .  o x 

Ca  <        >  Si  (        >  Ca 

N  i )  /        \  O  / 


and  the  basic  mctasilicate — 


,  ( )Ca  v 

of  which   the  former  is  inactive,  and  the  latter  active 
regard   to  hydraulic   properties.     On  heating  a  mixta 
silica  and   lime  in    the   proportions  Si()_.:2('aO,  the  o 
silicate  is  gradually  formed,  and   this  has  the  tendeu 
form,  at  higher  temperatures,  the  mctasilicate,  the  rea 
being    reversible   as   the  temperature  is  reduced.     At 
peratures  at  which  the  mixture  fuses  or  even  softens. 
is   obtained   by  sudden    cooling    (granulation)  a  pow 
hydraulite  —  dicalcium  metasilicate,   but  by  slow  ooi 
there  is  formed  a  mixture  of  the  two  isomerii 
which  the  ortho  compound  appears  to  solidify  in  a  cryst: 
condition,  whereupon  in  consequence  of  the  ten- 
the  heterogeneous  mass,  disintegration  occurs.    The  pow 
product   has   either  slight  or  else  no  hydraulic  prope 
according  to  the  proportion   of  metasilicate    pre-eut. 
]  i .     i  --  of  hydration  of  dicalcium  mctasilicate  is  repress 
by  the  equation — 


,OCa.  ,0 

Si( )  (  )  O  +  H..O  =  SiO 


\0Ci,/ 


/"\ 


\(,/ 


c« 


in  the  alkaline  liquid  which  results,  the  monocnlcium  sil 
swells  up,  and  the  increase  of  volume  causes  the  nun 
to  bind. 

Attempts  to  prepare  the  pure  dicalcium  metasilical 
heating  together  carbonate  of  lime  and  silica  did  not  p 
successful,  as  the  highest  temperature  attainable  was 
sufficient  to  fuse  the  mixture.  Trials  with  a  mixtor 
silica,  carbonate  of  lime,  and  carbonate  of  barium, 
results  which  appear  to  confirm  Rebuffat's  conclusion 
Sit  l.,.2(  a< )  yields  on  hydration,  the  body  2(Sil  >:.2CaO) 
(this  Journal,  1899,  I  i,  7G1),  but  the  author  gives  rea 
for  rejecting  thi-  theory.  The  author  finally  - 
heating  together  a  mixture  of  lime,  silica,  and  boric  i 
the  latter  in  the  proportion  necessary  to  form  the  hydi 
compound  IU ),.  K  at).  At  the  temperature  of  the  k 
furnace,  in  4!  hours,  a  glass-like  substance  was  prodi 
which  was  a  mixture  of  dicalcium  metasilicate,  monocal 
silicate,  and  a  little  calcium  borate.  This  was  rem 
from  the  furnace  and  plunged  into  water  until  it  ceast 
glow.     The  powder  made  from  it,  when  mixed  with  w 
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warm,  and,  after  11  hours,  it  set  and   became    veri 

hard.     Iii  il irse  ol   lays,  it  look  up  GOT  per  cent. 

of  irater,   which   agrees    satisfactorily   with    the    amount, 
7  -48  per  cent.,  calculated  according  to  the  author's  theon 
active  compound  in  hydraulic  cement-  is  dicaleium 
aietasilicate. 

io-ailled    Tricalcium    Silicate,    Si<  i , .  3(  ai  <  —It     is 

rail)    accepted    that    in    Portland   cements    the 

lists  as   the  tricalcium  compound,   but  the  author 

draws  attention   to   the   contradiction  which  exists   between 

is  of  the  components  and  the  valenej  ol 

silicic  acid.     A-   a   hexavalent  silicic  acid  is  not  known,  it 

thai    with    a    mixture    in    tbe    above    proportions, 

I  molecule  of  lime  musl  remain   in  the  free  condition.     The 

criticises   the\icns  of   Le  (hatelier   and    Itebuffal 

is  to  tricalcium   silicate    being   the   active   constituent    ol 

hydraulic  cements,  and  states  that  a  hydraulite  prepared  by 

beatiog   a  mixture,    Sill,  +  3CaO,    consists    of    dicaleium 

licate,  dicaleium  tuetasilicatc,  and  free  lime. 

The   author    then   describes    the   preparation  of    calcium 

larinm   silicate,  dibari metasilicate,  dimagnesium   mei\- 

•ilieate,  tetracalcium  borate,  dicaleium  aluminate,  morto 
-alcium  aluminate,  dibarium  aluminate.  dicaleium 
nonooalcium  ferrite,  dicaleium  orthostannate,and  dicaleium 
ilunibate.  and  gives  equations  showing  their  behaviour  on 
lydiation,  these,  in  all  eases,  being  based  upon  actual 
tmental  results. 
Kaolin  Lime  Cement. — A  mixture  of  Zettlit/,  kaolin, 
SiOj,  \U  •.;.-' I LO,  and  lime  was  heated  in  a  Seger  furnace 
.  t lie  proportions  necessary  to  form  the  product  — 


2(Si0..2(  aO)  +  Als03-2CaO. 

V    sample,    when  ground    and    mixed    with    water. 

hour,   and  was  exceptionally   hard  in   H   hours.      Tbe 

until}   of  water  taken  up  was    in  accordance  with    that 

alcalated   foi    the   two  constituents,  dicaleium  metasilicate 

ciuni   aluminate,  and  proves   the  incoireetness   of 

tcbuffat's  assumption  that  the  hydrate  2(SiO.,.2Ca<  >).  ll,(  i 

•  fanned  In   the  hydration  of  dicaleium  silicate. 

Baryta   Cement. — A  cement  of  the  composition 

Hat))  -   ALO  ,2ttaO    set     hard    with    water,    but, 

fier  some  time,  it  split  and  became  soft,  and   crystals   of 

iryta  were  deposited.     The   amount   of   water   taken  up 

ith  the  equation    2(SiO.,.2BaO)  +  AI.,Ov2RaO  + 

2SiO(OH).,   +    GlSa(OII),    +    A120"(6H).,.       It 

therefore  that  the  hydration  process,  or  the  splitting 

p  of  those   basic    silicates    which    contain    a   water-soluble 

become  complete  under  favourable  circumstances. 

Portland     Cement     (  Stettin  -  Zilllchow).  —  The    author 

nally  applied  the  results  obtained  as  to  the  composition  of 

■dividual  hydraulic   bodies,   and   the    amount   of  water  of  : 

ydration  taken  up  by  them,  to  the  examination  of  a  1'ort- 

"  nt.  in  order  to  ascertain  whether  the   amount  of 

aterof  hydration  calculated  in  this   manner  approximates 

oount  actually  taken  up.     The  cement  experimented   i 
ith  had  the  following  composition  : — Sodium  silicate  (  with 
nne  potassium  silicate),   3-43;  CaS(>4,  2-1.".;   SiO,.2CaO 
\l..">..2CaO,  12-14;    FeaO:, .  2CaO,    t-35;     MgO 
'.'7  :  and  Ca(  i,  14-22  per  cent.      The  amount  of  v  ater  of 
ydration  in  the  hydrated  product  from  this  cement  should 
•   14-67    per   cent,   according    to    the    author's    calcula- 
-  alts  actually  obtained  were  :  in  one  day.  4-30; 
two  days,  6-47;  in  seven  days,  11-32  ;  in  21  days,  14- 44  ; 
id  in  3u  days,    11-44  per  cent.,  the   agreement   between 
leory  and  practice  being  thus  very  satisfactory. 
The  author  concludes  that   the  following  processes  occur 
the  manufacture   of  hydraulic  cements  :— Taking 
WIS  a  pure  kaolin  of  the  following  composition  — 

HO.SiO.Al(OH).O.Al(OH).SiO.OH, 

en  by  the  action  of  lime,  several  intermediate  reactions 
l-o  place,  leading  finally  to  the  formation  of  ihe  hydraulite. 
0  and  Al203.2CaO.  lint  in  practice  there  are 
so  present  silica,  iron  oxide,  and  alkalis,  and  these  at  the 
:'i  temperatures  attained,  form  saturated  compounds  The 
'"died  cement  therefore  contains  an  excess  of  lime  in  tbe 
e  condition,  hydraulic  lime  compounds  of  silica,  alumina, 
diroD  oxide, and  some  alkali  silicate.  The  iron  compound 
a  the  alkali  silicate  act  favourably,  in  that  they  render  th  - 


mixture  more  fusible.  The  proportions  of  the  different 
pounds   depend    up  m    the    composition    of    the 

nils,  and  partly  also  on  the  temperature  and  dural 
oi  hea 

.lions. — The  author  criticises  the  lo  ise  and  defective 
manner  of  working  frequently  followed  in   ii  ,„.  ,„, 

-abject  of  c-ments,  and  -.Mies  thai  one  cause  of  error 
i-  thai  nol  enough  compounds  are  Btudied.  i.  alts  are 
deduced  by  analogy,  which,  as  a  matter  of  Fact,  may  be 
entirely  incorrect.  In  proof  of  chits  the  author  points  out 
'I"'  '"  was  almost  led  into  the  error  of  assuming  that 
alumina  Mould  behave  like  silica,  whereas  experiments 
showed   that   these   otherwise  allied  compounds 

notable  differei when  pr<  imponents 

lites.  Silicic  and  boric  acids  behave  similarly,  but  stannic 
acid,  which  also   belongs  to  this  series,  shows  considerable 

ition,  Still  greater  is  the  difference  between  silica  and 
alumina,  and  between  these  and  iron  oxide. 

The  results  of  the  investigation  leave  unexplained  the 
influence  on  the  properties  of  a  hydraulite  exerted  by  the 
presence  of  another  body  with  which  no  chemical  action 

i  be  presumed  or  detected.     There  is,  for  example,  the 

favourable  influence  of  alkaline  substai s  on  the  swelling 

or  hardening  of  hydraulites.  Vgain,  hydrauli  compounds 
01  iron  oxide,  when  pure,  are  of  more  inferior  quality  than 
when  they  contain  a  little  silica  and  alumina.  It  isalso  note- 
worthy that  whilst  it  is  very  difficult  to  prepare  pure 
dicaleium  in  tnsilicate,  Portland  cement,  which  contains 
this  compound,  can  he  readily  prepared.— A.  S. 

Cements s  Reaction   of    Sulphate   of    Calcium   with . 

M.  Deval.      Bull.  Soc.  d'Encouragement  pour  l'lnd   Nat 
1301,101,  [1],  96-105. 

-ix.  k  three  equivalents  of  calcium  sulphate  must  be  fixed 
to  form  sulpho-aluminatc  of  calcium  from  aluminate  of 
calcium,  it  would  appear  that  the  reaction  might  serve  as  a 
means  of  estimating  aluminate  of  calcium  in  cements. 
To  carry  out  the  estimation,  precipitated  calcium  sulphate 
slightly  in  excess  of  that  required  to  fix  all  the  aluminate 
ol  i  alciuin  present  is  mixed  with  the  powdered  cement, 
nude  into  a  paste  with  water,  and  allowed  to  stand;  the 
ml  of  calcium  sulphate  fixed  is  determined  by  washing 
out  the  excess  present  by  means  of  sufficient  water,  and 
estimating  the  remainder.  Anhydrous  cements  fixed  the 
sulphate  more  slowly  than  hydrated  cements.  With 
hydrated  cements,  apart  from  the  action  of  the  calcium 
aluminate  present,  the  paste  retained  calcium  sulphate, 
which  increased  in  quantity  with  the  time  of  action,  and 
could  not  he  removed  by  washing  with  suitable  proportions 
of  water;  with  mixtures  of  calcium  silicate  and  sulphate, 
calcium  sulphate  and  carbonate,  calcium  sulphate  and 
sulpho-aluniinate,  and  calcium  silicate  and  sulpho-aluininate, 
no  such  action  occurred  ;  with  a  mixture  of  silica,  alumina, 
and  lime,  such  action  did  occur,  which  would  show  that  the 
phenomenon  is  peculiar  to  cements. — J.  W.  H. 

PATENTS. 

Wood ;  Process  for  the  Presi  i  nation  of .     H.  H.  Lake, 

London.     From  T.  Guissani,  Milan.     Eng.   Pat.  11,927 

June  11,  1901. 

The  wood  is  immersed  in  a  liquid  of  nigh  boiling  point, 
e.g.,  tar-oil,  heated  above  100°  (.'.,  ..ud  then  transferred  in 
succession  to  baths  of  two  or  more  impregnating  liquids 
which  are  not  mtseible,  avoiding  contact  with  the  air  while 
doing  so ;  on  cooling,  the  evacuated  wood  absorbs  the 
liquids,  which  become  intimately  mixed  in  its  pores.  A 
special  means  consists  in  immersing  tbe  wood,  after  the 
first  operation,  into  an  open  bath  containing  two  liquids, 
such  as  creosote,  14°  B.,  and  zinc  chloride  solution,  4'  B., 
lowering  or  raising  it  from  one  to  the  other  as  desired. 

-J.  W.  H. 
Wood  ;  Method  for  Producing    Artificial  .     E.  Hel- 

biog,  Wandsbek,  German  v.      Eng.  Pat.  13,136,  June  27. 

1901. 

Peat  or  turf,  after  having  been  washed  out,  the  natural 
fibres  being  retained,  is  mixed  with  hydrate  of  lime  and  an 
aluminium  compound  such  as  the  sulphate,  pressed  while 
wet,  and  hardened  in  the  open  air. — J.  YV.  H. 


THE  JOURNAL   OF   THE   SOCIETY  OP   CHEMICAL   INDUSTRY.        [Oct. in. is 


lCoo./  Preserving.     C.  A.  Allison,   London.     From  C.  s. 

Lawrence,     Plainfield,    Wisconsin,    U.S.A.      Eng.    Pat. 

15,316,  Jnlj  '-"•'•  1901. 
Pomurs  arc  formed  on  the  surface  of  the  timber,  which  are 
tilled  with  a  composition  containing  sodium  chloride, 
arsenioos  acid,  and  bichloride  of  mercury  as  essential 
1  scaled;  the  formula  given  consists  oi 
chloride  of  sodium,  16  parts;  arsenious  acid,  8  parts; 
bichloride  of  mercury,  1  part  ;  potassium  nitrate.  'J  parUj 
subacotate  of  copper.  1  part.— J.  W.  H. 

Bricks.  Furnace  Linings,   Crucibles,  unci  other  Art 
Uattufactun    „f    Refractory    .     W.    S.     Rawson, 

London,  ami   B.   1'.    Littlefieul,  Thornton  Heath.    Eng. 

Pat.  16,004,  Sept.  B,  1900. 
Calcined  magnesite  is  grouud   with  from  2 — 12  per  cent, 
(according  to  the  proportion  of  lime  present)  of  a  fusible 
boron  compound,  such  as  boracic  acid,  mad.'   into  a  paste 
with  water,  moulded  into  any  desired  form,  and  fired. 

— J.  Vtr.  11. 

Refractory    Materials    fee    Building  and  ether    Purposes; 

Manufacture  of '■■     R.   J.   Friswell,    London.     Eng. 

Pat.  l'8,6'.iS.  Oct.  19,  1900. 

The  invention  has  reference  to  Eng.  Pat.  462S,  Feb.  24, 
1898  (this  Journal,  1899,585),  china  clay  or  other  clay 
being  substituted  for  the  earthy  carbonates  there  specified  ; 
silicions  or  aluminous  minerals  are  mixed  with  asbestos  fibre 
and  cemented  together  by  means  of  gelatinous  silica, 
suitable  carbonates  being  added  if  desired. — J.  W.  H. 

Marble;  Producing   Imitation  .     S.  Sborowitz,  Berlin. 

Bug.  Pat.  12,073,  June  13,  1901. 

1,500  parts  of  colouring  matter  are  kneaded  with  150  parts 
of  asbestos  fibre,  or  other  fire-resisting  material,  previously 
saturated  with  a  solution  of  50  parts  of  shellac  in  100  parts 
of  spirit ;  the  mixture  is  then  compressed  into  moulds,  heated 
to  drive  off  the  spirit,  again  compressed,  dried  in  the  air  and 
polished  ;  pearl,  inetai  turnings,  &c.  maj  lie  added  to 
enhance  the  effect,  or  the  asbestos  may  be  coloured  prior  to 
kneading. — J.  W.  11. 

Mortar  ;  Production  of .  and  the  Treutnu  rit  of  Stone, 

and  the  Construction  therewith  of  Masonry  Work.  C. 
Lorenc,  Prague,  Bohemia.  Fug.  Pat.  11,715,  June  7, 
1901. 

The  feature  of  the  invention  consi>ts  in  the  use  of  a  mortar 
of  the  same  tensile  strength  as  the  building  stone.  Good 
building  stone  has  a  tensile  strength  of  20 — 40  kilos,  per 
scp  cm.,  the  strength  of  good  clinker  bricks  being  40 — 130 
kUos.  per  sq.  cm.  Now,  a  cement  made  of  water-glass, 
infusorial  earth,  and  tra-s  has  a  maximum  tensile  strength 
of  80 — 130  kilos,  per  sq.  cm.,  and  a  cement  consisting  of 
2  parts  of  a  mixture  of  water-glass,  infusorial  earth,  trass, 
and  Portland  cement,  and  1  part  of  sand,  after  hardening 
32  days,  has  a  maximum  tensile  strength  of  50—100  kilns. 
per  sq.  cm.  By  varying  the  ratio  of  sand  to  cement  the 
tensile  strength  may  be  altered:  with  a  ratio  of  cement  to 
sand  of  1:1,  the  maximum  tensile  strength  is  40 — 80  kilos. 
pel  sq.  cm. ;  with  ratios  of  1  ;  2  and  1:3,  the  figure  becomes 
30 — 65  and  25—30  respectively.  By  the  use  of  these  data 
the  strength  of  the  mortar  may  be  altered  to  suit  the 
building  material,  with  the  result  that  the  necessity  for  the 
nseof  ironwork  supports  foropenings  in  walls  Sec.,  disappears. 
The  building  stone,  prior  to  use,  is  soaked  in  water  and  then 
in  a  solution  of  water-glass  containing  fine  infusorial  earth  ; 
the  masonry,  when  completed,  is  painted  with  this  mixture  or 
with  one  made  with  clay  or  fluorides. — I.  W.  II. 

Cement;     Process    for    Producing    First  -   ('loss     . 

11.    Pa-sow,    lilankencsc,  Germany,      ling.    Pat.    14,278, 
Aug.  9,  1900. 

The  ordinary  raw  materials  for  cement  making,  or  blast, 
furnace  shig,  are  treated,  while  liquid,  with  oxygen,  air,  or 
gases  containing  oxygen. — I.  W,  II 


Sampling,    Averaging,    Mixing,    and    Storing     Mate  I 
[Portland  ( \  no  nt.  .No.]    in    Bulk;   Process  ami  Aj 

ratus  for .     The  Kdison  Ore-Milling  Syndicate,  I 

London.     From  T.  A.  Edison,  New  Jersey,  U.S.A.     1 
Pat.  14,853,  Aug.  10,  1900. 

Invention   specially  designed   for   use    in  the    luauut'ac 
of  Portland  cement.     The  process  of  averaging  th<  n 
in  bulk,  so  that   an  even  assay  can   be    secured,  coo 
depositing   the  material  so  as  to  form  a   series  of  l.iy 
simultaneously  drawing  off  material  from  each  of  the  i  I 
layi  rs,  redistributing  the  material  in  another  series  of  lay 
and  finally  withdrawing  the  material  from  the  lain  i 
Limestone  may  be  mixed,  as  required,  with  cement-roe]  • 
treated.     The   material   may  be  first  deposited  in  a  eon 
pile,    composed    of  a    series   of  inclined    layers    or 
cones.     In  one  arrangement  of  apparatus  for  carrying   c 
the    process,  the   material  is  deposited  by  a   fc.d-lult 
bin,  from   which    it   is    withdrawn   by   another    belt,     1 
deposited  on  a  mixing  belt,  which  re-deposits  it  in  a 
bin,   a   belt  being  also  provided  beneath   the  latter  bin 
withdrawing  the  material.      A  similar  arrangement  of  1 
may  be  employed  in  a  stock  house  having  a  capacity  f 
plurality  of  deposits  in  bulk.     In  another  arrangement 
material    is  deposited    in   a    number   of   bins  through  i 
inclined    feed-spout  extending  into   each  biu,  a  numbe 
openings  in  the  bottom  of  said  spout   being  provided  \ 
manually-controlled  valves. — E.  A. 


Cement;  Manufacture  of .     K.  Miiller,  Luneberf 

Prussia.  '  Eng.  Pat.  19,392,  Oct.  30,  1900. 

The  cement  consists  of  calcium  sulphate  and  a  satur.  I 
solution  of  magnesium  sulphate,  with  the  addition  of  bt  t 
magnesia  to  modify  its  hardness. — J.  \V.  H. 

X.-METALLUKaY. 

Metals  :  Minute  Structure  of  .      G.    V.  iieilbx       I 

Assoc.  Glasgow,  Sect.  B,  1901. 

Microscopic  examination    of  metallic   surfaces  prodti  t 
by  breaking,  tearing,  or  filing,  by  rolling,  drawing,  hum u 
ing,  or   polishing,    has  shown   that  the   metals,   as  thev 
ordinarily  met  with,  appear  in  two  forms:  (a)as  minuti 
or  "  spicules  "  ;   (6)  as  a  transparent  glass-like  substai 
These  two  forms   of  "  metal   substance "  occur  in  all    I 
metals  examined,  and,  taken  together,  they  do  not  ap|  I 
to  depend  in  any  way  on  the  particular  thermal  or 
nical  treatment  to  which  the  metal  has  been  subjected,   i 
upon    the  greater   or  less  mass  of  the  particular  piec<  I 
metal  examined.     Their  existence  is,  therefore,  to  a  gt  i 
extent,  independent  of  the  conditions  which  determint 
particular  crystalline  structure  in  metals  and  alloys. 

In  form  (a)  the  scales  or  "  spicules  "   do  not  vary  in  i 
in   size   in  the    different   metals   examined,  which   incl  i 
among  their  number  representatives  of  most  of  tl 
groups.     The  diameter  of  the   scales  is  estimated  I 
from  ^j;  to  3^  of  a  millimetre.     Their  thii  I 
yet  been  measured,  but  they  can  be  seen  by  reflected  li{  . 
when   their    thickness   is   certainly   less   than   r^z  " ' 
millimetre. 

Form  (i)  is  seen  as  a  transparent  glass-like  film  onui.  I 
surfaces    which  have   been    exposed   to   certain   forms  I 
pressure.     In  the    transparent  form   the   metals  ha 
characteristic   colours  by  transmitted   light;  for  instai 
gold  is  green,  iron  is  blue. 

The  scale  form  (a)  passes  into  the  transparent  form 
when   the    metal    is    pressed   or    hammered  upon   a   li  I 
polished   surface.     The   same  effect   takes    plaje   »bei 
mirror-like  polish  is  produced  by  ordinary  method 
or  cutting  tools,  in  passing  over  the  surface  or  through 
substance    of    metals,    leave    the    cut   or   scraped   .-art 
covered  with  a  more  or  less  continuous  film  of  tra: 
metal.     All  polished   metallic  surfaces  are  covered  witl 
thin  layer  of  transparent  metal  like  a  lacquer  or  inamel- 

li\    suitable   treatment,  a   coating  of  transparent   m 
can  be  formed  of  varying  degrees  of  thickness,  90  that, 
reflected  light,  scales  can  be  seen  more  or  I 
bedded   in  "the    transparent  coating.     The    light   from 
deeper  scales  shows  the  characteristic  colour  of  I 


oci.si.n-u.j         TUB  JOURNAL   <  >F   THE   SOCIETY  OF   CHEMICAL    INDUSTRY. 


99:J 


i   nne  eases   the  colour  of  the  coating,  as   seen  by  the 
ope,  is  so   intense  that  110  reflected  light  reaches  the 

irl'ace. 

Attempts  have  heen  made  to  measure  the  thickness  of  (he 
in  hy  focussing  tor  its  upper  and  lower  surfaces,  or  for 
e  upper  surface,  and  for  scales  embedded  in  the  film,  and 
easuring  the  movement  of  the  microscope  between  these 
ilntg,  As  the  measurements  appear  to  give  rather 
ited  results  their  publication  is  held  over  for  the 
antime. 

The  transparent    metal   (70   passes    hack  into  the  scale 
iu  (<i)  under  the  influence  of  certain  kinds  of  mechanical 

ueal  treatment. 
l'he  metals  already  examined  include  gold,  silver,  pluti- 
m, cobalt,  nickel,  chromium,  iron,  copper,  lead,  bismuth, 
liiuony,  tin,  cadmium,  magnesium,  aluminium,  zinc,  and 
iiuui. 

The  highly  crystalline  metals,  such  as  antimony,  bismuth, 
I  zinc,  exhibit  the  same  features  as  the  softer  and  more 
metals.  The  crystalline  faces  and  cleavages  are 
ered  with  a  Him  of  transparent  metal,  while  scales  are 
tiuelly  seen  in  fractures   at   right  angles   to  the  cleavage 

■  lertain  ores  show  similar  appearances, 
'.'lie  zinc  and  tin  alloys   of  copper  show  the  same  minute 
ucture  and  appearances  as  the  pure  metals, 
"lie  persistence   of  these   minute    scales   or  "spicules" 
lei  all  kinds  of   mechanical  aud  thermal  treatment,  the 
likable  uniformity  of  their  size  and  appearance  in  metals 
be    leading   groups,   their   disappearance    into    the 
ent  form,  and  their  reappearance  again,  apparently 
hanged  in  size  or  otherwise,  seem  to  afford  fair  ground 
the  conjecture  that  they  are,  in  some  way,  definite  units 
he  structure  of  metals. 

•l-Furitiirf  Gases  ;  Probable  Utilisation  of  Power  from 
— .  B.  H.  Thwaite.  Iron  aud  Steel  Inst.,  Autumn 
leetiog,  1901. 

reviewing  the   progress   made  in  the   utilisation  of 

nace  gases  and  the  advantages  of  the  system  of 

;t  power  as  employed  in  the  large  internal  combustion 

engines,   the   author    suggests   a    scheme    for   using 

is  as  fuel,  similar  to   that  employed  in  the  open- 

th  furnace,  for  firing  the  hot-blast  stoves  in  such  a  way 

,  :t  need  not  involve  the  loss  of  the  heat  recovered  from 

:-l'uruace   gas  itself  during  the   cooling  which  is 

-surv  for  its  purification  from  dust.     The  sensible  heat 

le  latter  gas  is  used  to  raise  the   temperature  of  the  air 

ired  to  support  the  production  of  the  producer  gas  and 

the  combustion  of  this  gas   in  the  hot-blast    stoves,  so 

the  thermal  loss   in  the  blast-furnace  gas,  cooled  and 

lied  for  the  gas   engine,  would  be  transferred   to  the 

nmeut  of  high  efficiency  in  the  stoves. 

le  power  potential  of  a  blast  furnace  of  a  given  tonnage 

ut  can  be  considered  and  formulated  under  four  different 

options,  t'12  : — (A)  If  the  blast-furnace  gas  is  displaced 

le  hot-blast    stoves,   as    suggested,   by   producer   gas, 

~ing  the  former  gas   for  motive  power  purposes,  but 

■at  interfering  with  the  steam-blowing  engine  equip- 

(B)  The  same  condition,  but  including  the  displacement 

■■  steam  boilers  and  steam-driven  blowing  engines  by 

ri\en  ones ;  (C)  In  addition  to  B,  the  prevention  of  the 

1  of  blast-furnace  gas  during  the  charging  operations, 

he  power  utilisation  of  the  gas  ;  (D)  The  displacement 

e   present  steam-blowing  engines  by  gas-driven  ones, 

ic  hot-blast  stoves  to  be  heated  with  blast-furnace  gas 

present.      Two   examples   are    worked    out   of    the 

ited  horse  power  attained  under  these  four  assumptions 

die  data  of   two   blast-furnace  operations,   the    first 

ngwith  10  Hi ,  and  the  second  with  5  lb.  air  blast,  both 

i  daily  output  of   100  metric  tons,  but  with    slightly 

ig  conditions.      In   the   first    example   the  available 

works  out  as  follows:— A,  3,253  I. H. P.  :  B,  5,093; 

;  and  D,  3,665.     In   the  second  example,  with   a 

r  original  power,  the  respective  figures  are  5,933,  7,013, 

and  5,435  I.H.I'.,  so  that  in  both  cases  the  assumption 

a  the  best  results.     These  figures  are  converted  into 

■■  horse-power  and   into  kilowatts  reduced   by  25  per 

An  approximate  estimate  of  the  cost  per  kilowatt- 

I  >'  8,000  hours,  based  on  a  plant  capacity  of  at  least   I 


1 ,000  kilowatts,  works  out  at  5/.  Is.,  or  equivalent  to  0'  1  .",</. 
per  kilowatt-hour  in  the  case  A.  and  to  0-  I  Id.  in  the  c 
B  and  D.     The  average  cost  for  fuel   per  kilowatt-houi    in 
British  electric  light  supply  stations  is  about   1  •(>(;./.,  n 
with  st..ie~.  waste,  wages,  repairs.  &e  .  is  increased  to  l  -98d. 

Ill  many  ease.-  it   will  lie  found    possible    for    the    ironn 

barge  0'Sd.  per  kilowatt  hour  for  electric  supply  at  a 
distinct  profit,  which  is  equivalent  to  10/.  per  kilowat 
oi  8,000  hours. 

The  author  then  d.  als  with  the  application  of  this  energy, 
which  is  continuous  in  its  supply  through  the  year,  to 
processes  which  in  themselves  are  continuous.  The  present 
electric  applications  for  mechanical  purposes  in  iron  and 
Steel  works  are  enumerated,  but  it  is  possible  that  the 
works  may  occasionally  be  closed  while  the  production  of 
pig  iron  continues,  in  which  case  the  outlet  for  the  power 
would  be  stopped.  To  utilise  it  to  the  maximum,  therefore, 
the  full  load  output  should  be  absorbed  during  the  8,000 
hours  year  by  a  continuous  process,  and  consequent  tin 
electric  lighting  companies  will  constitute  a  poor  outlet, 
unless  they  succeed  in  their  efforts  to  h  vel  up  the  load  line 
by  providing  a  day  load  for  power  or  traction  purposes.  A 
more  appropriate  ami  profitable  field  lies  in  the  modern 
electro-chemical  and  electro-metallurgical  industries,  and 
the  author  advocates  that  these  industries  should  be  har- 
nessed to  the  iron  works,  since  all  the  additional  necessary 
requirements,  such  as  stalf,  labour,  locality,  shipping  and 
railway  facilities  are  already  provided.  In  the  event  of  th 
Mast  furnaces  blowing  out,  the  power  for  these  subsidiary 
industries  would  lie  provided  by  the  gas  producers,  since 
their  product  would  not  be  required  for  the  bot-blast  stoves 

and  blowing  engines.     At  present  over  200,( kilowatts  of 

energy  are  utilised  in  these  industries,  and  as  the  calorific 
efficiency  of  the  electric  furnace  has  increased  by  35  per 
cent,  during  the  past  four  years,  it  would  appear  that  ibis 
field  of  application  was  one  of  great  promise. 

A  first  installation  embodying  the  author's  views  is  now 
being  constructed  at  an  iron  works  in  Germany.  Its  scope 
includes  the  continuous  supply  of  1,300  E.H.P.  to  coal 
mines  for  power  purposes,  SOU  for  lighting,  500  for  chemi- 
cal, metallurgical,  and  other  industries,  200  for  town  lighting 
requirements,  and  1.500  E.H.P.  for  a  special  electro- 
chemical industry  during  the  hours  that  the  supply  for 
lighting  is  not  required. 

The  estimated  cost  of  the  electrical  energy,  including  a 
payment  for  the  blast-furnace  gas,  is  0-3rf.  per  kilowatt- 
hour.— -A.  W. 

Basic    Bessemer    Blow ;  Spectra   of  Flames  at   different 

Periods   during .     W.  N.  Hartley  and  H.  Eamage. 

Iron  and  Steel  Inst.,  Autumn  Meeting,  1901. 

The  authors  have  examined  the  flame  spectra  of  the  basic 
Bessemer  blow,  and  have  found  them  to  differ  in  some 
respects  from  those  of  the  acid  process.  Owing  to  the 
quantity  of  lime  dust,  &c.,  ejected,  and  the  reflection  of 
light  therefrom,  the  spectra  were  at  first  complicated  In  a 
superposed  feeble  solar  spectrum,  and  this  necessitated 
night  observations.  A  large  number  of  spectrum  photo- 
graphs  was  obtained,  and  the  general  observations  and 
conclusions  are  as  follows  : — The  flame,  which  is  visible 
from  the  commencement  of  the  blow  or  as  soon  as  the 
lime-dust  cloud  has  dispersed,  is  caused  by  carbonaceous 
matter  in  the  lining  of  the  vessel,  and  its  laminosity  is  due 
partly  to  volatilisation  of  alkalis  and  to  the  incandescence 
of  the  lime  dust.  Volatilisation  occurs  largely  at  an  early 
period  of  the  blow,  and  the  metals  are  readily  volatilised 
by  the  reducing  atmosphere,  rich  in  carbon  monoxide.  A 
large  amount  of  fume  is  formed  towards  the  end  of  the 
second  period,  when  there  is  little  or  no  carbon  remaining, 
due  to  the  heat  produced  by  the  oxidation  of  the  iron  and 
phosphorus.  The  flame  is  short,  and  the  vapours  carried 
up  are  burnt  by  the  blast.  The  overblow  is  characterised 
by  a  strong  yellow  illumination,  with  the  production  of  a 
dense  fume  of  oxidised  vapours,  chiefly  iron.  The  spectrum 
of  this  indicates  a  low  temperature,  and  the  light  therefore 
emanates  from  a  torrent  of  very  small  liquid  or  solid 
particles.  The  low  temperature  and  the  small  reducing 
power  accounts  for  the  feeble  lines  of  lithium,  sodium, 
potassium,    and     manganese    seen    at    this    stage.      The 
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diffe-  -     ctra  from  those  of  tl  . --. 

ii  facl  that  the  maoganese  bands  ate  oom- 
p3rjt  and  on  the  presence  of  new  lines  of  elements 

ributed   by  both  the  metal  and   the  basic  material   of 
charge.     Lithium,  sodium,  potassium,   rubidium,  and 
caesium,  hare  been  traced  mainly  to  the  lime;  and  man- 
ganese silver,  and  gallium,  to  the  metal.    Other 
■nets  -                •    vanadium   and   titanium,  yield   no   thine 
a.  but  pass,  together   with  the  chromium,  into  the 
sed  state.     The  intensity  of  the  lines  of  a 
metal  varies  with  the  amount   present  in   I  .  but 
there  i-   also   a  variation   in   intensity   in   the   lines   of  a 
spectrum  ol   a  single  metal.     The  latter  is  due  to  changes 
in    temperature,  some    lines   fading   and   others   becoming 
lie  temperature  i 

erred  B  new  ami  sharp  line  which  tliey 
traeed  to  potassium.  Its  brilliancy  was  increased  l>\ 
diminishing  the  quantity  of  metallic  vapour  in  the  flame, 
so  that  the  molecules  would  appear  to  be  endowed  with 
greater  freedom  of  motion  as  the  vapour  pressure  of  the 
metal  was  ■    1.     The  line   was  of  greater  intensity, 

using  potassium  compounds,  with  the  oxygen  and  carbon 
monoxide  flame  than  with  the  oxyhydrogen  flame, 
but  not  so  great  as  in  the  Bessemer  flame.  Although 
prominent  at  low  temperatures,  it  lias  not  been  recorded 
in  Bunscn  flame  spectra. — A.  \V. 

-      ?■   Correct   Treatment  of .     C.  H.  Ridsdale. 

Iron  and  Steel  Inst.,  Autuniu  Meeting,  1901. 

Tins  paper,  which  covers  i 7  pages,  is  divided  into  six 
sections. 

Section  1  is  a  preliminary  statement  of  the  objects  in 
view. 

Section  2  illustrates  the  effect  that  composition  and 
initial  treatment  have,  as  compared  with  subsequent  treat- 
ment, on  the  ultimate  properties  of  steel.  Too  much 
importance  is  attached  to  the  composition  per  se  and  far 
too  little  to  the  right  treatment.  A  soft  wire  hardened  by 
rolling  remained  rigid  under  a  torsional  strain  that  readily 
twisted  an  annealed  medium  hard  wire,  showing  that  rolling 
produced  an  effect  greater  than  an  extra  0'  IS  per  cent,  of 
carbon  and  u-40  per  cent,  of  manganese.  Frequently  an 
impure  and  hard  iron  will  behave  better  and  last  longer 
thai  ud  softer  one,  and  an   instance  is  quoted  of 

a  "soft"  American  steel  'with  u-24  per  cent,  of  carbon 
being  used  indiscriminately  with  British  0'10  per  cent, 
carbon  steel.  Whilst  the  maker  employs  every  moans  to 
produce  good  metal,  the  fact  is  emphasised  that  the  user  is 
frequently  without  the  slightest  control  over  such  items  as 
the  finishing  temperature  and  the  equable  and  proper  rate 
of  cooling. 

of  the  composition  of  steel,  and  state- 
that  every  steel  has  a  character  of  its  own,  and  that  one 
made  by  one  process  may  be  softer  than  a  similar  metal 
made  by  another  process,  so  that  to  condemn  the  second 
as  bad  because  it  suffers  under  certain  treatment  suitable 
to  the  first,  is  obviously  wrong. 

-  with  the  effect  of  work  on  steel  at 
different  temperatures.  In  cooling  from  the  molten  con- 
dition, the  iron  crystallises  first,  bui  the  grains  have  no 
cohesion  owing  to  the  softness  of  the  impure  mother-mass 
or  cementing  portion,  so  that  the  material  will  easily  break 
or  be  "  red-short.''  As  the  cement  becomes  more  plastic, 
the  metal  can  be  readily  worked,  since  the  grains  can  move 
freely  in  it,  but,  in  cooling,  the  grains  are  likely  to  grow 
and  produce  britileness.  At  a  lower  temperature  the 
critical  point  is  reached  at  which  the  cement  and  grains 
are  of  equal  hardness.  This,  for  soft  steel,  is  about 
1,000°  C,  or  orange  or  bright  red  heat.  Work  at  this 
stage  breaks  up  the  grains  and  imparts  toughness  by  the 
interlocking  of  the  grain  and  cement.  If  the  finishing 
temperature  of  rolling  be  high,  the  metal  will  soften,  but 
may  become  brittle  with  slow  cooling  from  growth  of  grain, 
whilst  on  the  other  hand  if  it  is  too  low,  the  hardness  of 
Tolling  is  not  entirely  eliminated,  so  that  the  temperature 
of  finishing  should  be  between  these  tendencies.  The 
relative  plasticity  of  the  two  constituents  becomes  less 
through  the  lower  or  red  heat  stages,  until  it  reaches  its 
minimum  state  at  blue  heat,  about  316   to  370''  C.     At  this 


stage  the  metal  d  les  not  uniformly  receive  the 

to    alter   it-    shape,  and    internal    strains    are    set    up  \  j| 
owing   to    the    low    temperature,  have    no    time   to  in. 
themselves  during  further  cooling.     The  result  is  th  if 
metal   is   liable  to  rupture  with  sudden   slunk,   althoi 
may  yield   to  a  slowly  applied   strain.      As   the   ten. 
get-   below   straw   heat,  '.'.'.o    t'..  and   until   eold,  tl. 
more  plastic  than  at  a  blue  heat,  but   becomes  hai  . 

.   zero.     If  a  coarse  grain  steel   be   rapidly  bea'. 
grains  ate  broken   up  more  cn'u-ieiitly  than  if  slowly  1    o 
so  that    it    is    obvious  that    the    process  of    : 
delicate    one    which    should    be  well    understood    by    | 
dealing  with    varying  qualities  ol   steel   or  with  the  n 
steel  for  varying  purposes. 

?     don  '..  —  [n  this  part  the  processes  of  treatment 
steel  has  to  undergo,  both   by  the    maker   and   the  us    ■ 
discussed,    and   modifications    suggested.     A  tabic  is  v. 
in    which     the    temperatures    by    colour    ohservatio  i 
arranged,    with    the  actual   degrees,  as    ascertained 
pyrometer,    and    curves    for   the  limits   of    finishing: 
peratures  of  steels,  ranging  from  0-03  to  0"4t  pe 
of  carbon.      The  stacking   ot    rolled   girders,  to  cnsi 
cooling  throughout,  so   as    to  prevent  strains  ami  inc 
of  metal  by  the  cooling  of  the  flanges  first,  whilst  t'r.  ■■■ 
is  hot.  is  ik scribed,  and  the  possibility  of  great  strai 
set  up  in  a  metal  by  the  chilling  of  one  portion  by  di  >i 
water,  especially  if  any   part  be    maintained  at  a  1 
during  the    remainder  of  the   cooling,  is   pointed  on 
regards    the    user's    treatment,    the     faults   and    - 
remedies   are    given    in    detail    for    forge    work,    \\  it 
making  tubes,  plates,  sheets  for  tinplate,  strips,  boo 
rods  for  wire  and  drawing,  pickling,  galvanising,  n 
drawing  and    rolling.      Many    of   the   faults   result , 
wrong  treatment  in   these   processes  can  be   remeil, 
annealing,  and  the  author  recommends  that  this  she  1 
effected  by  rapid   but  thorough    heating   and    -lev 
The  metal  should  not   be  over   annealed,  and   large 
should  not  be  cooled  in  pits,  annealing  furnaces,  or  in  I 
since  very  slow  cooling  gives  a  large  grain. 

Section    6    deals    with    the    standards    \\i 
required,  and  tests  for  the   same,  but  the  authi 
'.ocal  testing  according  to  material  and  requirements    . 
scientific   principles,     lie  concludes   with    a    Ii 
that  rqeuire  elucidation.     In  this  section  is  included 
of    manifestations,   in  which    the  faults  are    i 
probable   original   causes     and    originators,    with    \<  >a 
causes  and  identifying  tests  respectively  euumerati 

Steel    Inyuls  ;    Variations  of  Carbon  ami  Pltoaph-  I 

.     A.    Wahlbcrg.      Iron    and    Steel     III  I 

Meeting,  1901. 

The   author   was  instructed  by  the   Board  of 
the   "  Jernkontoret  "  to   investigate  the   abov 
ascertain: — (1)     The   limits   of   variation   of   carb    a 
phosphorus  as  found  in  soft,  medium   hard,  and  ve  I 
steel,  which  has  been  cast,  at   normal   temp 
10-in.    to    12-in.  ingots,   and    then   rolled  into 
either  directly  or  alter   cooling  down   and  re-hi 
(2)    whether   and   to   what    extent   chemical 
absolutely  identical  samples  vary  in   their  results  a  I 
percentages  of  carbon  and  of  phosphorus,  whi 
different  chemists.     The   ingots  were   carefully  oasl 
different  steel  works,  each  making  a  set  of  thr* 
from  O-10  to  0-20  per  cent.,  0'50  to  U- 60  per  • 
1  -lit)  to  1  -20  per  cent,  of  carbon,  and  were  tl 
4-in.   square    billets,  cut    transversely,   ami 
from   about    5   ins.    from    both   ends.     From  each  I 
24  slabs  three  samples  were  drilled,  viz.,  from  the  i  <  ■ 
outer  portion,  aud  the  intermediate  portion,  and  thei  » 
separately  submitted  to  analysis  at  Stockholm 
variations  in  composition.     The  core   and   on 
were  further  analysed  by  commercial   method 
bustion    and   colorimelric   for   carbon,  by  J.    E.  ' 
England   and  by  Jiiptner  von  JonstorIF  in    ' 
colour  tests  and  phosphorus  analyses  for  the  fi 
were  made  at  Kopparsberg,  Sweden.     The   : 
of  results  so  obtained  in  these  four  different  laborat  t 
given    side   by    side    in    full,   and    arc   also    ell 
separate  tables  for  specific  objects. 
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Vn    eiamination   of   the  variations   between    the    outei 

:,1  axis  and  between  the  top  and  bottom   parts  of 

..  yields   a   result    in   distinct   opposition   to  what 

ive  been  expocted,  viz.,  that   the  variation  in  both 

appear  more  pronounced  in  the  softer  than  in  the 

eels.     The  variation   is   more  or   less   accentuated 

the  following   influences— (it)   the  easting   temperature, 

(much   as    ingots   casl    at    low    temperatures    are    more 

uoeencous  than  at    high    ones-   (/<!    the   size  of   mould, 

tfiiogencity  improving  with   smaller  ones;   (<•)  the  carbon 

il  tent-',  (he  composition  being  more  uniform  with  increased 

I  centages  of  carbon  ;   and  ((/)  the  method  of  casting  with 

Ids,    which    appears     to     promote     homogeneity.        The 

nations    of    phosphorus    are   found    to    he    much    more 

able  than  the  variations  in  carbon.      An  exceptional 

Jilt  was  noticed  in  the  ingots   cast  with  h  ads,  which   was 

i    the  metal   was,   as    regards   chemical   composition,  of 

juter  homogeneity,   and   in  one  case  was  richer   in  carbon 

■  phosphorus   at    the   bottom  than    at  the    top.     This    is 
I  ibnted  to  the    head,  through   cooling  slowly  and   lastly. 

the  liquated  portions. 
meet    to    the    variations    in     analysis    at    different 
I  ratories   and  by   methods   which    were    essentially    in 
i  use  tor  commercial  purposes,  it  is  observed  that, 

■  -'time  arc   some  serious  discrepancies,  the  respective 

results  of  the  same  tests  are,  with  few  exceptions, 
aiform.  The  discrepancies  are  in  some  cases 
ible.     For  instance,  the  carbon   combustion   deter- 

-  made  at  Stockholm  were  lower  than  those  of  the 
laboratories  in  the  soft  and  medium    hard    samples 

higher  in  the  very  hard  samples.     These  results 

tinned  by  fresh  samples.     The  Austrian  combus- 

s  of   the  low-carbon  steel  differed   to  the  extent 

ir  cent,  above  the  English  and  Stockholm  results, 

the  high  carbon  about   2   per  cent,   below,  whilst 

-  a  similar  difference  with  the  colorimetric  values. 
rage  results  with  the  phosphorus  showed  the  English 

kholm   values  to   be   about    identical,    whilst   the 
nan  and  Kopparsberg  were  somewhat  higher. 

(inclusion  is  arrived  at  that  the  custom  of  specifying 

0W  a  margin  as  to  the  percentage  of  carbon  and 

rus  is  liable  to  involve  serious  risk.     The  margin 

ititues  so  limited  as  to  be  iuside  the  variations  in  the 

If,  and  certainly  inside  the  error  of  analysis.     The 

defects   of  homogeneity    are    found   in   the    cross 

or  between  the  outer   surface  and  the   axis,  and 

ly  be  modified  or  annulled  by  mechanical  treatment 

•i  with  repeated  annealings,  but   the  difference  between 

and   bottom  of   the  ingot  will  remain    unaltered. 

death   of  any  subsequent  treatment,  and  this  is  a 

rhich  should  always   be  taken  into  account.     Until 

tv    analytical    methods    are   duly     recognised    and 

«  ilisbed   by  international   agreement,   the   possible   dis- 

s   will   continue    to   be   a   source    of   commercial 

n  ile.— A.  W. 


:  Effect  of  Copper  on  ,for  Wire  Making.     J.  E. 

ad  and  F.  11.  \Vigham.     Iron  and  Steel  Inst.,  Autumn 
ectiug,  1901. 

authors  have  investigated  the  effect  of  copper  on  steel 
ire  drawing,  by  adding  quantities  varying  from  0-46  to 
percent,  to  four  Bessemer  rail  steels,  containing  about 
0  0'5  per  cent,  of  carbon,  and  to  a  crucible  steel,  con- 
ag  0" 97  per  cent,  of  carbon,  the  copper  added  to  the 
'  being  0-46  per  cent.  The  wires  were  drawn,  with 
ional,  and  towards  the  end,  frequent  annealings,  side 
de  with  the  original  steels,  and  torsional,  bending,  and 
e  tests  were  made  of  each  pair  of  steels,  cupreous  and 
upreous,  after  each  draught.  The  results  show  that 
tipper  has  a  prejudicial  effect  on  the  torsion  and  bend- 
apacity,  especially  in  the  2"0  per  cent,  sample,  and 
the  carbon  is  high,  and  this  effect  is  shown  more  or 
ight  through,  from  the  first  to  the  last  of  the  13 
tits  which  were  made  in  reducing  the  wires  from  0"216 
U40  i-ich  diameter.     The  elongation  also  is  diminished 

i  The  effect  on  the  tensile  strength  was  to 
<se  it  slightly  at  first,  but  after  a  time  it  became 
>.  a    circumstance   which    is    not    remarkable    with 

"ires.     The  copper   has  an  especially  marked 


effect  upon  the  high  carbon  wires  when  tempered,  and  with 
Ihi  last  Ihe  draughts  of  the  crucible  steel,  the  aveiagi 
difference  between  the  two  samples  was  7  tons  per  square 
inch  against  the  cupreous  one.  whilst  the  torsions  <>n  the 
avei  ige  were  over  40.  The  actual  breaking  -train-,  of  these 
samples,  alter  the  final  draught,  were  114*4  and  98* I  tons, 
or  a  reduction  of  1  *>  • ':  tons  pi  I  square  inch,  as  the  result  of 
the   presence  of  0*46  per  cent,  of  copper.     The  effect  of 

-mailer  quantities  of  copper  in  Steel 8  remains  to  be 
■  Mined,  but  the  results  with  the  present  metals  indicate 
that  its  presence  in  high  carbon  steel  for  wire-drawing  pur- 
poses should  be  avoided.  The  microscope  se  m.  to  show 
that  the  copper-iron  portion  of  the  steel  is  distributed 
unequally  on  setting,  and  this  would  point  to  a  more  evil 
effect  on  the  mechanical  properties  with  a  high  than  with  a 
low  carbon  steel.  The  samples  with  copper  were  invariably 
Learned  by  the  workmen  making  the  tests,  who,  without 
knowing  of  ati\  difference  beyond  the  mark,  complained 
that  thev  did  not  break  so  toughlv  or  were  "short  in  the 
hand."  " 

Copper  increased  the  electrical  resistance  in  two  cases, 
and  reduced  it  in  three,  so  that  further  research  is  required 
in  this  direction.  Corrosion  test  experiments  confirm 
F.  II.  Williams'  results  and  conclusion  that  copper  in  steel 
retards  corrosion. — A.  W. 

Copper  and  Iron ;  Alloys  of .     J.  E.  Stead.     Iron  and 

Steel  Inst.,  Autumn  Meeting.  1901. 

The  author  finds  that  copper  and  iron  in  the  pure  state  will 
alloy  in  any  proportions  by  direct  fusion,  and  the  resulting 
metals  have  no  tendency  to  separate  into  layers,  and  are  free 
from  globules  and  knots  of  copper  or  iron.  The  series  of 
alloys  may  be  classed  into  three  distinct  sections — A.  Alloys 
with  traces  to  2-73  per  cent,  of  iron  and  97-20  per  cent,  of 
copper.  These  are  apparently  homogeneous  and  contain 
only  one  micrographic  constituent.  They  have  the  appear- 
ance of  copper,  becoming  gradually  harder  and  slightly 
magnetic.  B.  Alloys  between  the  above  proportions  and 
those  containing  92  0  per  cent,  of  iron  and  8  per  cent,  of 
copper.  In  this  section  crystallites  begin  to  appear  with 
slightly  more  than  2 '73  per  cent,  of  iron  present,  and  they 
increase  with  further  additions  of  iron,  uutil  they  eventually 
interfere  with  their  individual  growth,  and  assume  the  form 
of  crystalline  grains  separated  by  envelopes  of  copper,  con- 
taining 2-73  per  cent,  of  iron  in  solution.  These  envelopes 
then  grow  thinner,  until  with  90  per  cent,  of  iron  and  10 
per  cent,  of  copper,  they  only  partially  cover  the  grains. 
When  this  alloy  is  brokeD,  the  fracture  follows  the  copper 
films  chiefly  and  the  iron  grains  partially,  and  shows  a 
colour  nearly  similar  to  the  alloys  containing  respectively  90 
per  cent,  and  20  per  cent,  of  copper.  This  effect,  as 
observed  without  the  microscope,  has  probably  led  to  the 
belief  that  the  copper  and  iron  were  not  alloyed.  Polishing 
reveals  the  true  structure,  which  then  appears  to  the  naked 
eye  to  have  no  copper  present.  The  magnetic  properties 
increase  in  this  section  with  the  iron.  C.  Alloys  containing 
between  8-0per  cent,  and  traces  of  copper.  No  sign  o£ 
copper  or  copper  constituents  is  visible  in  this  section,  either 
upon  the  rough  fractured  surface  or  with  'he  microscope. 

Carbon  interferes  with  the  true  alloying  of  iron  and- 
copper,  and,  by  combining  with  the  former,  throws  out  the 
latter  with  the  formation  of  two  conjugate  layers  of  separate 
metals.  On  melting  the  50  per  cent,  alloy  in  a  charcoal 
lined  crucible,  carbon  was  absorbed,  and  the  upper  metal 
eousisted  of  iron  containing  10 '34  per  cent,  of  copper  and 
2  "07  per  cent,  of  carbon,  whilst  the  lower  metal  was  copper 
containing  9 '60  percent,  of  iron,  which  carried  with  it  ;v 
small  quantity  of  carbon.  On  melting  the  upper  metal  with 
charcoal,  a  small  globule  of  copper  further  separated,  which 
contained  2 '73  per  cent,  of  iron  and  no  carbon.  The 
remaining  iron  still  contained  7-G4  per  cent,  of  copper,  the 
carbon  having  increased  only  to  2  •  30  per  cent.,  so  that 
copper  in  solution  in  irou  limits  the  absorption  of 
carbon. 

In  a  grey  hematite  iron  with  3  per  cent,  of  silicon,  the 
limit  of  copper  absorption  is  about  7-5  per  cent.,  and  in 
steel  with  I  per  cent,  of  carbon,  about  15  per  cent.  In 
most  of  the  earbon-iron-copper  alloys,  however,  there  are 
suspended  globules  of  copper.     The  latter  metal  in  cast  iron 
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does  not  appear  to  have   any   influence   in   retaining   the 

carbon  in  the  combined  form  or  in  causing  it  to  separate  as 

graphite,     lu    Bteels   it   retards  the  formation  of  pearlite. 

:_v  effect  on  foundry  iron  appears  to  be  to  raise  its 

ty,  >o  that  it*  presence  ueed  not  be  feared. — .v.  \V. 

Nickel  Steel  US  used  in  Commercial  Work.     H.  1".  .1. 
Porter.     Kug.  and  Mining  J.  1901,  72,  [8],  832. 

Nhki  i  Bteel  lias  a  lower  melting  point  Uian  ordinary  stool 
with  the  same  carbon  content ;  in  the  cooling  process, 
niekel  tends  to  reduce  segregation  and  liquation,  so  that  a 
nickel  steel  ingot  is  more  homogeneous  throughout  than  one 
of  simple  steel,  and  there  is  less  tendency  to  form  blow- 
holes. Nickel  steel  in  process  of  manufacture  is  very 
sensitive  to  changes  of  temperature ;  therefore,  in  forging 
or  rolling,  care  must  be  taken  to  maintain  a  uniform  tempe- 
rature throughout  the  body  of  metal.  The  tensili  strength 
and  elastic  limit  of  niekel  steel  are  somewhat  reduced  by 
annealing,  but  are  raised  by  oil  tempering  to  an  extent 
beyond  which  the  annealing  has  lowered  them.  Xiekel 
steel  forcings  are  not  hard  to  machine,  but  are  execc  lingly 
tough.  For  ordinary  forgings,  nickel  steel  of  3 — 35  per 
cent,  of  nickel  and  0-23  per  cent,  of  carbon  is  used  :  it  has 
the  same  elastic  limit  and  tensile  strength,  but  20 — 30  per 
cent,  srreater  elongation  than  simple  steel  of  about  0'50  per 
cent,  of  carbon,  and  has  40  per  cent,  greater  strength  than 
simple  steel  of  0'25  per  cent,  of  carbon,  with  practically  the 
same  elongation  and  reduction  of  area.  Xiekel  steel  forgings 
of  hitrh  elastic  limit  are  considered  best  for  service  where 
rapid  alternations  of  tensile  and  compressive  stresses  are 
applied.  Ordinary  steel  corrodes  about  twice  as  much  as 
nickel  steel  of  the  same  carbon  content  on  submersion  in 
saltwater.  5  per  cent,  niekel  steel,  with  0*25  per  cent, 
of  carbon,  after  oil  tempering  and  annealing,  has  an  elastic 
limit  of  from  150,000  to  175,000  lb.  per  square  inch,  and  is 
especially  serviceable  for  hydraulic  cylinders,  where  very 
high  bursting  pressures  are  applied. — A.  S. 

Ferro-t  'hromium  .•  Processfor  Making  Mild .    Armen- 

gaud,  jun.,  Paris.  From  Societe  filectro-Metnllurgique 
Francaise  de  JFrogea  [sere,  France.  French  Pat.  301,804, 
July's,  1900;  through  Monit.  Seient.  1901,  15;  [717], 
■2  -1  \. 

The  claim  is  for  a  mild  ferro-chrominm  made  in  the  electric 
furnace,  and  containing  60  per  cent,  of  chromium,  39  to  29 
per  cent,  of  iron,  the  carbon  being  reduced  to  1  per  cent. 
This  is  distinguished  from  ordinary  ferro-chromium  by  the 
following  properties.  It  is  magnetic,  tough,  does  not  scratch 
iron,  and  can  be  drilled  by  steel. — R.  I..  J. 

Alumina-thermic  Welding  ami    Casting  :    Improvement  in 

Goldschmidt    Method  of  .      1..   Colin.      Jour. 

fur  Gasbeleucht.,  1901,  44,  [331,  615—617. 

The  Goldschmidt  process  (described  this  Journal,  1900, 
908)   has  the  disadvantage  that  it  generally   required  the 

u :    skill,  d   labour,  especially  for  the  welding  of  tram- 

Bnt  with  the  new  modification,  an  ordinary 
workman  can  effect  a  good  weld,  and  the  time  required  for 
making  the  mould  and  ruuning  the  metal  need  not  be 
greater  than  that  necessary  for  jointing  a  rail,  including 
bonding  with  copper,  by  the  method  commonly  nsed.  The 
■■  thermit  "  mixture  (of  which  1  kilo,  yields  150  grins,  of 
molten  iron)  is  placed  in  a  crucible  nub-  of  iron-plate  lined 
with  refractory  material,  mounted  on  a  substantial  tripod, 
and  closed  at  the  bottom  with  one  or  more  small  iron 
plates,  according  to  the  quantity  of  "thermit"  used.  The 
thermit  is  covered  with  a  layer  of  kindling,  or  priming 
mixture,  and  an  iron  plate  with  a  central  hole,  through 
which  the  charge  can  be  ignited  by  means  of  a  fusee,  is 
placed  over  the  whole.  The  crucible  thus  prepared  is 
placed  with  its  tap-hole  immediately  above  the  gate  of  a 
refractory  mould  built  around  the  ends  of  the  two  rails 
to  be  jointed,  which  are  so  clamped  together  that  the 
surf  welded    are    pressed    against    each    other. 

When   all   is  ready,  the   charge    is   ignited,   and   in    a   few 
ontents  of   the  crucible   should  become  fluid, 
Iting   away  the   supporting    iron    plates,  should  flow 
into    the    mould    and    make    the    required    joint.       In    this 


process  it  is  the  molten  iron  which  first  enters  the  nu 
and  the  molten  corundum  slag  floating  on  the  top  pa 
out  last,  instead  of  first  as  in  the  older  teeming  proc 
The  method  lends  itself  well  to  the  jointing  of  rails  aire 
laid,  and  ensures  a  sound  electrical  contact  ;  it  is  of  no 
however,  for  rails  of  which  the  ends  are  worn,  as  it  i 
not  assist  in  checking  the  hammering  of  the  wheels  on 
rails.  The  process  cannot  well  be  applied  to  the  well 
of  tubes,  as  the  hot  metal  is  liable  to  melt  its  way  thro 
the  tube  at  first  contact  ;  it  is,  however,  very  suitable 
the  repair  of  broken  shafts  or  axles,  and  is  especi 
recommended  for  use  on  board  ship,  as  the  appliai 
required  are  exceedingly  simple  and  convenient. — \\\  G 

Aluminium  and  its  Alloys .     L.  Tetmajer. 

Zeit.  Hep.  25,  [64],  243. 

The  results  of  a  series  of  experiments  with  pure  alumioi 
copper,   aluminium-brouze,  &c.  are   given   iu   this    pa) 
In  the   case   of   aluminium-brass,   the   best  soft  alloy 
obtained    with  3-4   per  ceut.  of  aluminium,  and  hard  a 
with  1-4  per  ceut.     The  breakine-strain  falls  rapidly  v 
increasing  percentages  of  aluminium.     Silicon  acts  in 
same   manner.     The   experiments   with   aluminium  bro 
showed    that   up   to   5 — 10  per  cent,   of   aluminium, 
strength    increased  whilst   the   breaking  strain   fell, 
presence  of  iron  and  silicon  gave  similar  results.     It 
further   shown  that  a   10  per  cent,  aluminium-bronze  c 
taining  1*5  percent,  of  iron   and   silicon  is  too  brittle 
ordinary  use.     Bars  of  the  material  after  heating  to  600 
were  very  tenacious. 

Pure  aluminium  is  malleable  when   cold,  as  is 
bronze.     When,   however,  the    quantity    of   alum 
the  latter  amounts  to   10    per  cent.,  the    malleability 
practically    vanished.      When   hot,   the    bronze   is    plas 
malleable,    and    easily    rolled.       Hard    aluminium-bro 
wears   well    iu    use.      The    best    rolled    bronze    cont; 
8 — 10  per  cent,  of  aluminium  and  silicou  together. 

— W.  P.  J 

Copper  and  O.ryyen.     E.  Heyn.     Bull.  Soc.  d'EnOOTi 
de  lTnd.  Nat.  1901,  101,  [2] ,  276. 

The    author   has    determined    the    fusibility    of   diffci 
mixtures  of  copper  and  cuprous  oxide.     The  results 
shown  in  the  curve  table  below,  and  in  the  table  following 


The  curve  shows   a   minimum   point   at  1,084   ' 
sponding  to  3-15  per  cent,  ot  cuprous  oxide ;  thisreprew 
the  eutectic  mixture. 
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Micro-photographs  of  the  mixtures  are  also  given.— A.  s 

Metallography;    The  Nomenclature  of . 

See  under  XXIV.,  page  10:53. 

'ine  Lead ;    Determination  of  Arsenic,  Antimony,  and 
Bismuth  in .     M.  Liebschiitz. 

See  under  XXIII.,  page  1028. 

per;  Analysis  of  Commercial .     P.  Truchot. 

See  under  XXIII.,  page  1027. 

in  High-Grade  Ferro-Silicon  ;    Presence  of , 

and  Analysis  of  the  latter.     G.  Watson  Gray. 

See  under  XXIII.,  page  1027. 

hy  Calcium  Carbide;   Reduction  of .     S.    A. 

Tucker  aud  H.  R.  Moody. 

See  page  970. 

PATENTS. 

ii.ii/    Pulverised    Material.       The     Edison     Ore- 
Killing  Syndicate,    Ltd.,  London.     Erom  T.  A.  Edison, 
lyn  Park,  U.S.A.     Eng.  Pat.  14,356,  Aug.  10, 1 900. 

emulsion  is  formed  by  adding  a  resinate  of  soda  or 

to  the  residue  obtained  by  distilling  petroleum,  or  to 

on-acid    material   which   is    not    soluble   in   water. 

1    emulsion  is  then  added  to  the  pulverised  material,  such 

or  coal.      The   mixture  is  afterwards   formed  into 

;s,  aod  finally  baked. — 1!.  S. 


'is  and  Fusible  Metals  of  all  hinds  ;   Crucible  for  Cast- 

j  under  Pressure .      A.  F.  Cothias,  Ivry,  France. 

Ig.  I'lt.  13,042,  June  26,  1901. 

crucible  is  characterised  by  the  arrangement  in  the 

enclosing  crucible  of  an   interior  removable  crucible 

er,  provided  or  not   with  a  removable  sleeve  of  hard 

ctory  material  as  a  bearing  surface  for  the  compression 

n  ;  the  exterior  enclosing  crucible  carrying  the  metal- 

iresdng  conduit  and  being  capable  of  being  fastened 

aneutly  to   the   furnace   whilst  the  interior  crucible  is 

ved  for  the  purpose  of   being  repaired  or  replaced. 

forms  of  crucible  are  described,  of  which  one  is  shown 

i  •  accompanying  drawing.     The  exterior  or  enclosing 

a  is  fixed  upon  the  hearth  of  a  suitable  furnace, 

nould  in  is  placed  above  a  passage  b  formed  in  the 

lie  said  crucible.     The  interior  removable  crucible  c 


is  composed  of  a  chamber  '/,  in  ivhich  are  placed  the  ingots 
of  metal  to  be  moulded,  and  a  conduit  e  in  which  the  com- 
pression piston  descends,  A  passage  g  is  made  as  a  con- 
tinuation of  6,  and  the  crucible  is  fixed  by  screws  h.  The 
conduit  e  may  or  may  not  have  a  refractory  lining  i,  made 
of  hard  material,  such  as  carborundum,  to  form  a  bearing 
surface  for  the  moulding  piston.  In  the  event  ol 
stoppage,  the  interior  crucible  can  be  readilj  removed  and 
paired  or  replaced  without  dismounting  the  crucible  from 
tli.'  furnace. — A.  W. 

Zinc  or  other  Distillation  Furnace*.    E.  Kenans,  Sardinia, 

Italy.  Eng.  Pat.  15,831,  Aug.  6,  1901. 
The  claims  are  for  a  furnace,  with  retorts  and  recuperator, 
for  heating  thi  air  intended  for  combustion.  In  which  the 
air  enters  at  the  extreme  end  of  the  furnace  after  being 
heated  in  the  recuperator,  whilst  the  gas  is  introduced 
through  openings  beneath  the  retorts,  beginning  at  the  same 
end  aa  the  air  inlet  and  extending  to  loss  than  half  the 
length  of  the  furnace,  so  that  the  Barnes,  after  heating  one 
end  of  the  retort  chamber,  traverse  horizontally  and  heat 
the  other  end.  The  recuperators  have  horizontal  passages 
which  at  the  end  are  divided  into  two  or  more  sections  by 
one  or  more  partitions,  and  the  furnace  is  provided  with 
valves  connected  together  for  reversing  the  direction  of  the 
air  and  of  the  introduction  of  the  eas. 


The  furnace  may  be  single  or  double,  but  complete 
drawings  are  given  of  a  double  furnace,  of  which  the 
accompanying  transverse  section  is  one,  the  half  above  the 
flue  h  being  close  to  the  centre,  and  the  half  above  the  flue 
h'  being  at  one  end.  It  consists  of  the  chambers  A  con- 
taining the  retorts  a,  situated  over  two  pairs  of  recuperators 
or  regenerators  D  D ',  running  from  the  two  ends  to  a  par- 
tition wall  in  the  centre.  The  gas  enters  through  B,  and,  by 
a  butterfly  valve  6,  is  passed  into  the  flue  c  to  either  one 
end  or  the  other  of  the  furnace.  It  then  passes  down  into 
the  flue  d,  whence  it  is  distributed  through  openings  into 
the  chambers  A  under  the  retorts,  to  a  distance  less  than 
half  the  length  of  the  furnace.  The  air  coming  in  by  g 
and  h,  aud  passing  through  the  recuperator  D,  enters  the 
retort  chambers  at  the  same  end  as  the  gas.  Each  chamber 
A  has  both  an  inlet  aud  outlet  recuperator,  the  entrance 
to  both  of  which  are  in  the  centre  of  the  front  of  the  furnace, 
so  that  air  entering  through  g  passes  along  the  flue  h  to  the 
end  of  the  structure,  upwards  into  the  recuperator  D,  which 
is  divided  horizontally  into  two  sections,  along  the  lower 
section  m  towards  the  centre,  backwards  again  through  the 
upper  section  n  to  the  end,  and  upwards  through  an 
opening  into  the  end  of  the  combustion  chamber.  The 
combustion  products,  after  passing  through  the  entire  length 
of  the  retort  chamber,  pass  down  into  and  through  the 
other  recuperator  to  other  flues  corresponding  to  g  and  h. 
In  the  drawing,  the  recuperator  D  is  shown  as  the  inlet  to 
one  chamber,  and  IV   as   ihe  outlet  to  the  other  chamber, 
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with  the  horizontal  partition  /  dividing  D'  into  upper  and 
Mil  with  the  arrow  head  pointing  downward 
through  the  opening  o'  leading  from  the  exit  end  of  the 
retort  chamber  above,  into  the  upper  section  of  the  recu- 
perator, which  latter  receives  the  waste  heat  ready  for 
reversal. 

The  air-inlet  flue  <i  and  the  corresp  inding  exit  due  run 
out.  side  by  side,  from  the  centre  of  the  furnace,  and  opeu 
I  .  which  is  so  constructed  that  it  can  alter 
■lately  open  one  flue  to  the  air  and  the  other  to  tie  flue 
hevond.  leading  to  the  stack,  and  tha-  reverse  the  air  cur- 
rent through  the  whole  furnace  The  valve  C  is  in  com- 
munication with  the  gas  valve  h  by  means  of  rods  v  10  and 
levers  and  chains  ,r  y  r,  so  that  the  gas  and  air  are  rev 

■lier  and  at  equal  interval-,  thereby  obtaining  an  equal 
ratuie  in  the  retort  chandlers. — A.  W. 

Metal;  Casting  of .     H.  Elmqvist,  Florence,  Italy. 

Eng.  Pat.  9263,  May  4,  1901. 

Tiik  improved  process  consists  in  making  the  model  from 
a  mixture  obtained  by  melting  together  paraffin  45,  resin  8, 
wax  SO,  va-eline  3,  and  colours  soluble  in  oil  3  to  5  parts, 
into  the  form,  then  retouching  the  model  thus  obtained  in 
a  manner  similar  to  the  finishing  of  clay  models,  and  finally 
kilning  the  form,  preferably  in  a  specially  constructed  oven, 
for  the  purpose  of  eliminating  the  mixture,  which  flows  out 
without  leaving  a  residuum.  The  oven  is  built  in  the  form 
of  three  concentric  vertical  cylinders  over  a  fireplace,  the 
annular  space  between  the  two  inside  cylinders  being  en- 
closed and  forming  an  annular  muffle,  in  which  the  article 
is  heated,  surrounded  by  flues  formed  by  the  central  cylinder 
on  the  inside  and  the  annular  space  between  the  second  and 
outer  cylinders  on  the  outside. — A.  W. 

Magnetic  Separating  Apparatus.  The  Edison  Ore-Milling 
Syndicate,  Ltd.,  London.  From  T.  A.  Edison,  New 
Jersey,  D.S.A.     Eng.  Pat  14.354,  Aug.  10,  1900. 

An  erdless  belt,  haring  an  elastic  rim  at  each  side,  and 
supported  at  both  ends,  is  caused  to  travel  at  one  end 
concentrically  with  respect  to  a  magnetic  field,  its  linear 
travel  being  substantially  parallel  to  the  zone  of  maximum 
magnetic  attraction,  and  means  are  provided  for  feeding 
magnetic  and  non-magnetic  material  to  it  in  an  area  out  of 
line  with  such  zone,  so  that  the  magnetic  particles  are 
caused  to  move  laterally  with  respect  to  the  non-magnetic 
ones,  while  the  latter  are  subjected  to  the  centrifugal  force 
which  is  generated  by  driving  the  belt  at  a  high  surface 
speed.  The  endless  belt,  which  is  supported  at  an  incline, 
;  i--es  over  a  rotating  magnet  having  two  adjacent  poles 
forming  a  gap  between  them,  and  material  is  fed  by  an 
inclined  feed  chute  to  the  belt  out  of  line  with,  and  on 
either  side  of  the  gap,  at  a  speed  of  delivery  corresponding 
approximately  to  the  surface  'peed  of  the  belt.  A  deflec- 
ting partition  on  the  feed  chute  subdivides  the  material 
into  two  streams  or  zones,  and  there  is  a  non-magnetic 
extension  or  ring  at  each  end  of  the  magnet  over  which  the 
belt  also  passes. — G.  H.  E. 

Magnetic  Separating  Apparatus.  [Gravity.]  The  Edison 
<ire-Milling  Syndicate,  Ltd.,  London.  From  T.  \. 
Edison,  New  Jersey,  U.S.A.  Eng.  Pat.  14,355,  Aug.  10, 
1900. 

Tub  apparatus,  which  is  intended  particularly  for  the 
separation  from  gangue  and  for  the  concentration  of  material 
which  is  only  slightly  magnetic,  comprises  a  magnet  having 
two  cods  and  two  adjacent  poles,  the  upper  of  which 
overlaps  the  lower.  "  A  plurality  of  magnetic  separators 
may  be  arranged  successively  above  each  other,  the  upper 
of  ea'h  pair  of  rolls  overlapping  the  latter,  and  through 
which  material  is  caused  to  progress  by  gravity,  the  rejected 
material  of  such  separators  being  subjected  successively  to 
the  succeeding  separators.  Another  series  of  separators  is 
arranged  in  a  second  set,  one  above  the  other,  to  which  the 
concentrated  material  of  the  first  set  is  successively  din 
the  magnetic  particles  withdrawn  from  the  circulation  by 
the  Keparators  of  the  second  set  being  successively  subjected 
t.  nich  separators."  "  The  process  of  magnetic  separation 
i    feeding  a  stream  of  magnetic  and  non-magnetic 


particles  past  a  succession  of  magnets,  whereby  the  magnt 
particle-  are  caused  to  deviate   from  a  vertical  path,  and 
collected,  and   the   particles   not  deflected   In  each 
arc   submitted    to    the   succeeding   magnets    in    thi 
maimer,  the  particle-  being  fed  on  to  the  magnet  poles  «., 
the  lowest  possible  velocity. " — t;    H.  H. 

7*111  :   Extracting   ,  from   Oris   ami   Slags.     II.  Hr 

di  nburg   and    A.    YVcyland,    both    of    Kempen-ou-Rh 
G       any.     Eng.  Pat.  8376,  April  23, 1901. 

i  Mil  -  of  tin,  especially  silicates,  and  tin  slag-,  are  i 
and  treated  with  a  boiling  solution  of   bisulphate  of  sodi 
whereby  the  tin  and  any  iron   are  converted  iuto  sulph:  . 
with  evolution  of  hydrogen  and  the  production  of  gelatin 
silicic   acid.     The    solution   is   filtered    and    treated    for 
recovery  of  the  tin  bv  precipitation  or  electrolysis,  &c. 

—A.  Y\ 

Alloy    [Cm,    Zn,  Fe.  -V«],  ami  Prm  ess   f  ,    make 
,1.  K   Hatmaker,  London.     Kroni  C.  T.  Henniu,  13n 
U.S.A.    Eug.  Pat  19,316,  Oct.  29,  1900. 

The  alloy  may  contain  from  jo  to  Co  parts  of  copper,  f  ■ 
33  to  50  of  zinc,  from  1  to  12  of  iron,  and  from  one-fo  ii 
to  8  parts  of  manganese.  The  metals  are  melted  togel 
the  copper  first,  with  the  iron  and  manganese,  and  tlie  I 
added  last,  the  whole  being  mixed  with  carbonate  of  po  h 
or  other  alkali,  and  preferably  stirred  with  a  piece  of  »  d 
previous  to  casting.  The  manganese  n  ay  be  added  in  e 
form  of  oxide,  or  of  cupro-  or  ferro-n.ai  ganese.  Def  t 
mixtures  for  specified  purposes  are  given,  and  coball 
used  in  place  of  inaDganese  if  desired. — A.  W, 

XL-ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLUROY. 

(4.)— ELECTBO-CHEMI.STKV. 

Secondary    Batteries;    lieplacement    rf    Lead    by    < 

Metals  in .     St.   V.    Laszczynski.     Zeits.  t 

trochem.  1901,  7,  [58],  821—82.. 

The  author  reviews  the  recent  attempts   which  h 
made   to  replace  the   lead   in   secondary  batterie-   ; 
metals,  and   then  describes   some  experiment-   with  a 
composed  of   spongy  zinc  and  nickel   oxide  electrodes 
solution    of    alkali    carbonate.       During    the    pro 
charging,  the  reaction  is  repres3nted  thus  :  — 


ZnCl  l, 
+  K, 


K;(  0 


2Ni0 


Zn 


k\<  i  i 


CO 


The  CO.,  forms  bicarbonate  with  the  alkali  carbona' 
the  composition  of  the  cell  yvhen  charged  is — 


Zn 


I 


2KHCO, 


Nil), 


The   E.M.F.  is  21 — 2-2  volts.     The   practical  i 
to  the  cell  is  that  traces  of  nickel  dissolve  in   tin 
trated  solution  of  bicarbonate  after  it  has  been  at 
a  few  days,  and  cause  local  action  at  the  zinc  electrode 

— J. 

Nickel  Oxide  Cell .-   The  Alkaline .     A.  L.  Mai 

Eng.  and  Mining  J.  1901,  72,  [8],  232. 

Fisher  observed  that   when  an  alkaline  solution 
tartrate  is  electrolysed,  there  is  separated  at   tlie 
pole    a    brownish-black    deposit.     This    ovide  of    i 
Ni503.2H20,  is  a  strongly  electro-negative  sub-i  . 
ducing,  in  alkaline  solution,  an  E.M.F.  of  about   1 
with    zinc   and    1*35    volts   with     cadmium.     Th 
produced,  varies  slightly  with  the  strength  of  current 
in   depositing   the   oxide   coating.     Nickelic  oxide,  I 
prepared  in  any  way  except  electrolyiic  illy.  i«  ii 
is,  it  produces  no  E.M.F'.  when  opposed  t"  zinc  or 
in    an    alkaline    solution.      When,    however,    an 
current  is  passed   through   the  solution   from   the 
oxide  plate  to  the  cadmium,  the  couple  becomes  ac 
is  probable  that  the  substance  of  the  a-ti-  ■  uickelit 
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ato  is  »  higher  oxidation  product.     The  author  finds  that 
oxide  layer,  which   is  quite  black    while  the  current  is 
is-ing,   immediately    grows    lighter    in    colour    when   the 
.  broken,  and  the  reduction  proceeds    to   tin-  !'onu;i 
m  of  Borne  greet)  oxide,  N'iO;  if,  however,  the  coatii 

|j   washed  whilst   the   current    is  passing,  no  con 
reduction  takes  plan',  and  the  product  will  remain 
tpparent  change  for  an   indefinite    length  of  time 
■  solution  of  alkali. 

son's  new  nickel-iron   cell,  tin-   peroxide  is   formed 

the  action  of  electrolytic  oxygen  on  nickelic  oxide  in 

Inline    solution;    it    is    stated     by    Kdison     to    have    the 

nnulfi   Nit  >.„.,  but  Wieke   regards   it  as  Xi.O;,  and    Bayley 

■  >,."     According  to  K.  F.  Hoeber,  the   discharge  of 

<•  call  is  represented  by  the  equation — 

NiOj  +  Fe  =  NiO  +  FeO. 

ithor considers  it  more  probable  that  Nilh  is  reduced 

'.  but  even   then    the   theoretical  weight   efficiency 

kel  peroxide  plate  is  about  1    To  times  that  of  a  lead 

roxido  plate  with   its  required  amount   of  sulphuric  acid. 

however,    the    peroxide    lias    the    formula    Ni^l  >:,    the 

loretical   weight  efficiency  would   be    less  than  that  of  a 

id  peroxide  plate.     The  decrease  in   weight  of  the  new 

ell  is  chiefly  due  to  the  use  of   iron  for  the  negative 

leoretical  weight  efficiency  about  five  times  that  of  a 

id  plate   with  its   necessary   sulphuric  acid),  aud  to  the 

allot  amount  of  liquid  required. 

The  author  finds  that  a  fully  charged  cell  having  zinc  for 

negative   plate  may  show   an  initial  voltage  of  1*9  per 

,  whilst   by  substituting   finely  divided   cadmium  for  the 

.  a  little  more  than  I   6  volts  per  cell  can  be  obtained  at 

lining  of  discharge.     The  E  M.F.  in  the  case  of  the 

Itnium  cell  drops  gradually  to  zero,  and  in  order  to  get  a 

id  return  in  ampere    hours,  a    considerable  part  of  the 

oust  be  taken  at  less  than  one  volt  per  cell. — A.  S. 

Cadmium  Cell ;  Irregularities    in    (lie  ,  in  (he 

•  'iirhnod  of  0Q  C,  with  14 '3  per  Cent.  Amalgam. 
IV.  Jaeger.  Ann.  d.  Phys.  1901,4,  123—136.  From 
Zeita.  fur  Elektrochein.  1901,  7,  [59],  S12. 

in  and  30°  C.  the  E.M.F.  of  the  cell  can  be  calcu- 
1   from   the  formula  giveu    by   the  Reichsanstalt,    hut 

C.  the  results  are  not  always  certain.  The 
mula  still  applies,  however,  down  to  —  16:  if  a  12-5  per 
t.  amalgam  is  substituted  for  the  14-3  percent,  amalgam. 

— J.S. 

'»!  Cathode  in  Ammonium  Nitrate  Solution;  Action  on 
in—.  [A  New  Ferroso- Ferric  O.ride]  A.  Kauf- 
iiiiih.    Zeits.  fur  Elektrochem.  1901,  7,  [52],  733—711. 

B  results  are  summarised  as  follows  :  — 

lb'  peculiar  action  on  an  iron  cathode  in  ammonium 
lutiou,  referred  to  by  Haber  (Grundriss  der  teeh- 
heo  Elektrochtmie,  504),  is  confirmed. 

Metallic  iron  is  dissolve.!,  with  liberation  of  gas,  in  a 
Li  tted  solution  of  ammonium  nitrate  in  ammonia,  forming 
ons  ammonium  nitrate.  Other  ammonium  salts  behave 
a  similar  way,  but  to  a  less  extent.  The  process  is 
tened  by  employing  finely  divided  iron  and  applying 
t. 

.  The  action  on  iron  cathodes  in  an   ammonium  nitrate 
Hi  m   is  explained  by  the   inciease  in   concentration   of 
iid  ammonium  nitrate  at  the  cathode  during  the    I 
the  current. 

In  u  solution  of  ferrous  ammonium  nitrate  in  ammonia, 
iron  exists  entirely  or  chiefly  in  the  form  of  a  complex 
lion. 

Oo  heating  this  solution,  a  magnetic  ferroso-ferric 
le,  •Jl'eO,   3Fe.ll,,   is   precipitated.     The    colour  of  the 

oxide  is  deep  black  with  a  bluish  tinge,  and  not 
»nish-black  like  the  oxide,  Fe304  —  J.  S. 

tan  Anodes;  Influence  of ,   on    the  Electrolysis  of 

llkali    ChlnriJe     Solutio-is.       [Valuation    of   Carbui 
nodes.]     F.  Foerster.     Zeits.  angew.  Chi  m.  1901,  14, 
r— 652. 

conjunction  with  L.  Sprbsser  the  author  describes  a 
hod  for  testing  the  value  of  commercial  carbon  anodes, 


employed  for  the  electrolysis  of  alkali  chloride  solution.. 
A  rectangular  plate,  provided  with  a  -hank,  was  cut  from 
b  of  the  carbons  to  be  tested,  and  suspended  In  a  vertical 
ition,  without  r  diaphragm,  between  two  parallel  p 
mini  cathodi  -  contained  in  a  v(  el  provided  with  a  rubber 
hit.  The  electrolyte  employed  was  a  20  per  cent. 
s 'lotion  of  sodium  chloride  at  aboul  60  ('.,  to  which  was 
added  some  sodium  chromate.  The  object  of  the  id 
of  the  sodium  chromate  is  to  form  a  film  diaphragm  (this 
Journal,  1901,  257).  In  circuit  with  the  above  cell  and  an 
ammeter  were  a  oxy-hydrogeu  voltameter  and  a  co| 
voltameter.  By  comparing,  at  am  instant,  the  volume 
of  the  mixed  hydrogen  and  oxygen,  Ml. mated  from  thi 
cell  with  the  volume  set  free  in  the  oxy-hydrogen  volta 
outer,  the  current  yield  of  hypochlorite"  and  chlorate 
oxygen  could  be  ascertained  al  that  instant,  provided  that 
no  action  on  the  carbon  anode  has  taken  place.  The  mean 
value,  during  the  whole  course  of  the  electrolysis,  was 
ascertained  by  repeated  determinations.  <  >n  the  other  band, 
the  true  current  yield  of  active  oxygen  was  found  bj 
analysing  the  gases  and  comparing  the  value  so  found  with 
that  obtained  by  calculation  from  the,  amount  of  copper 
deposited  in  the  copper  voltameter.  The  difference  between 
the  value  obtained  by  gas  analysis  and  the  true  current 
ellicieucy  is  a  direct  measun  of  the  current  expended  on 
the  destruction  of  the  carbon  auodes. 

The  results  so  obtained  are  contained  in  the  table  on 
next  page,  together  with  determinations  of  the  porosity  anil 
the  amount  of  ash  contained  in  each  specimen  of  carbon. 
In  addition  are  given  the  relative  values  of  the  carbons 
when  these  are  employed  with  diaphragms,  and  especially 
the  quantity  of  carbon  dioxide  evolved  in  the  anode  gases 
and  the  diminution  of  weight  of  the  carbons  during  long- 
continued  electrolysis. 

It  will  be  seen  that  the  numbers  representing  the  chemical 
action  on  the  carbons  are  subject  to  large  variations. 
Artificial  graphite  is  best,  and  many  artificial  carbons  are 
not  inferior  to  good  retort  carbon.  The  table  also  shows 
that  it  is  immaterial  whether  or  not  a  diaphragm  is  used 
since  a  carbon,  such  as  No.  10,  which  is  bad  when  tested 
without  a  diaphragm  remains  bad  even  if  a  diaphragm  is 
interposed,  whilst  good  carbons  remain  good. 

Besides  the  chemical  action  on  the  carbon  there  is  always 
an  extensive  mechanical  disintegration.  The  sum  of  both 
kinds  of  destruction  is  represented  by  the  loss  of  weight  of 
the  anodes  during  use.  The  evolution  of  gases  at  the  anode 
is  not  directly  responsible  for  the  mechauical  disintegration, 
since  the  same  carbon,  when  used  as  a  cathode  (i.e.,  when 
hydrogen  is  liberated  from  it)  is  not  destroyed.  It  there- 
fore follows  that  the  primary  action  is  of  a  chemical  nature. 
The  products  liberated  at  the  anode  during  electrolysis 
arc  chlorine  and  oxygen.  Chlorine  does  not  attack  carbon, 
but  it  is  conceivable  that  it  might  attack  hydrocarbons 
present  in  the  anode.  Considering,  however,  the  high 
temperature  employed  in  the  manufacture  of  anodes  it  is 
unlikely  that  any  hydrocarbons  still  remain  undecomposed. 
Out  of  a  total  of  15  carbons  examined  only  one  contained 
a  constituent  capable  of  chlorination.  and  hence  it  appears 
that  the  destructive  chemical  action  is  due  to  a  process  of 
oxidation ;  the  principal  products  being  carbon  dioxide, 
together  with  other  substances  of  the  nature  of  humus  or 
resins,  of  which  very  little  is  known  at  present.  They 
appeir,  however,  to  be  colloids,  and  can  be  precipitated  by 
salts,  giving  a  deep  brown  colour  to  the  solution.  Under 
the  influence  of  the  current  they  gradually  migrate  towards 
the  c  ithode,  and  cover  it  with  a  black  film,  thus  giving  rise 
to  the  erroneous  idea  that  carbon  could  be  electrolytically 
deposited  like  metals. 

When  the  above  carbons  were  subjected  as  anodes  to 
electro')  sis  in  20  per  cent,  sulphuric  acid,  the  destructive 
action  was  particularly  great,  even  at  the  ordinary  tem- 
perature. Over  90  per  cent,  of  the  current  was  employed 
for  the  combustion  of  the  carbon  in  all  cases,  including 
graphite.  It  has  often  been  proposed  to  utilise  the  loss  of 
weight  of  carbons  treated  in  this  way  to  estimate  their  value 
as  anodes  for  the  electrolysis  of  alkali  chloride  solutions. 
Since,  however,  the  chemical  action  is  always  of  the  same 
order  of  magnitude  it  will  be  seen  that  the  differences  in  the 
loss  of  weight  are  due  to  the  mechauical   disintegration 
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.       tone  a      aiqg  JO  grma.  i  I   i  3  grin.  K.CrO,  was  ■ tl  ctr  ilys  ■  1  for  six  hours  at  On  C.  with  a  curra  I 

2i  amp  (J  amp.  sq.  dcm.  since  the  a  ired  7"0  x  '■' 

t  1„     ,  •  p.ibill  cell  t  isnienl    m  com. of  a  5N  X&Cl  solution.     The  current  strength  was 

ic3  was  expose.!  to  the  elcctrolvtc.     The  cathode  electa '< 
solution.      Lfl   r  21  hours  electrolysis;  the  cithoie  solution  was  alkaline  to  the  extent  ol 
chloride  coaceutrati  ml  b  i  I  A ih  id  I  i  2"5— 2"9  X. 


accompanying  the  chemical  action.  When  some  of  the 
particles  are  attacked  chemically  this  will  produce  a 
loosening  of  the  adjacent  unattacked  particles  which  are 
then  easily  subject  to  a  mechanical  disintegration.  The 
method  of  testing  in  sulphuric  acid  solution  may  therefore, 
when  properly  carried  out,  be  used  as  a  confirmatory 
test  of  the  method  already  described.  Experiments 
have  shown  that  the  particularly  hard  carbons  do  uot 
suffer  from  a  mechanical  disintegration  although  from  a 
chemical  point  of  view  they  do  no;  appear  to  be  very 
satisfa 

When  caustic  soda  i-  I  lace   the  sulphuric  acid, 

the  action  is  uot  ncarl)  bo  great.  The  graphite,  No.  1,  was 
only  very  slightly  attacked  at   60   (       'Jit  wever, 

was  greater  in  the  oase  of  the  am  irphous  carbons,  but  the 
differences  were  not  so  great  and  the  relative  values  of  the 
carbons  did  not  arrange  themselves  in  the  same  series. 

live  oxidation  of  the  carbons  always  takes 
place  to  i:  [tent   their   different   behaviour  during 

electrolysis  must  he  due  to  some  other  cause.  The  author 
considers  this  cause  to  be  the  variation  in  the  degree  of 
porosity.  The  electrolyte  penetrates  into  the  pores  and 
during  electrolysis  the  concentration  of  the  electrolyte  so 
absorbed  soon  changi  -.  In  the  case  of  the  electrolysis 
of  an  alkali  chloride  solution,  the  enclosed  electrolyte 
becomes  more  dilute  ;  hut  the  larger  the  amount  of  solution 
absorbed  by  the  anode,  the  more  will  the  electrolytic  action 
take  place  within  the  relatively  dilute  electrolyte  in  the 
For  a  given  current  density,  however,  the  evolution 
of  oxygen  becomes  greater  us  the  concentration  of  the  salt 
ition  diminishes,  so  thai  carbons  are  much  more 

attacked  than  dense  an 
At  the  same  time  the  volume  of  the   pores  as  cut. 

total  volume  of  the  carbon  is  not  the  only  factor. 

The  n  of  the  pores  is  also  important.     If  these 

unite  to  form  channel-  leading  out ■.-.  eadily 

will  the  e  i  orbed  and   the  greatei  will  be  the 

ruction  during  eh 

Alio;  irolysis  of  alkali  chloride   solutions 

i  free  as  possible  from  pores  and  from 

'  -houldbecapabb  dimensions. 


Carbons  used  for  the  manufacture  of  calcium  carbiil  : 
aluminium  do  not  necessarily  require  to  fulfil  all  the  al  o 
condition-.  The  author  considers  that  graphite  orgraphil 
carbons  might  be  used  instead  of  platinum-indium  ant  - 
in  the  manufacture  of  chlorate  aud  that  it  might  pa  " 
utilise  a  portion  of  the  electric  energy  produced  at  water!  - 
for  the  purpose  of  graphitisiug  the  anodes. — J.  S. 

Nitriles;     Electrolytic     Reduction     of     .       H 

Zeits.    fur  Elektrochcm.   1901,   7,    [33],   831 — SI2,    d 
[GO],  847—855. 
The   author   has   studied   the   influence    of   concentrat  I, 
current   density,   and    temperature   on    the   electrolyse  il 
potassium  nitiite,  with  the  following  results  :  — 

1.    fiijlucnce  of  Concentration. 
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2.   Influence  of  Current  Density. 
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The  experiments   were  all  made  in  a  comparable  i 
n  a  divided  cell.     The  auode  compartment   consisted  of  a 
pot  containing   a   strong  solution  of  potassium  car- 
and    a    narrow    snip    of    platinum    foil.     This    was 
in   a    stout    beaker    containing   the    solution    un  ler 
examination.     A  cylinder  of  sheet  zim-  formed  the  e  ith  >  le. 
Pull  details  of  all   the  experiments   are  given,  including 
Iha  methods  adopted   for  the  estimation  of  the   hydroxy] 
•mine  and  ammonia  formed. — J.  s. 

Lead    Iodide  awl    Lead    Chloride;    Electrolysis  of 

.  and  its  Bearing  upon  the  Application  o     I 

Law,  and  the  Theory  of  the  Electrolysis  of  Fusi  I  Salts. 
Q.    Vnerbaeh.     Zeits.  anorg.  i  !iem.  28,    1  —  •  ■">.     < 
Ccntr.  1901,2,  ['-»],  569. 
Tot  experiments  with  lead  iodide  were  carried  out  wiili  a 
explaining  the  deviations  from  Farad  cy's  law  noted 
by Helfenstein   (this   Journal,    1900,670).     The  analytical 
results  show  that  the  supposed  formation  of  I'M,  doi 
take  place,   or,   at   least,  not   to    any    noteworthy    extent. 
According  to  the  author,  the    deviations  are   due    to    the 
solubility  of  iodiue  in  the  melt. 

The  experiments  with  lead  chloride  were  concerned  more 
particularly  as  to  how  far  Faraday's  law  holds  good  for  the 
es  at  the  anode.  The  yield  at  the  anode  i-  at  tir-t 
appreciably  smaller  than  that  at  the  cathode,  but  after 
soo:e  time  the  difference  disappears.  The  loss  appears  to 
he  due  to  absorption  of  chlorine  by  the  carbon.  If  care 
be  taken  to  restrict  the  conditions  which  cause  losses,  yields 
•an  lie  obtained  which  approximate  very  closely  to  the 
heorctieal. — A.  S. 

Semi-Complex  Salts;  Constitution  of  — — .  K.  Riegcr. 
Zeits.  fur  Elektroehem.  1901,  7,  [61],  863— SOS,  and 
[62],  871— 876. 

lit  determining  the  transport  numbers  in  a  scries  of  e  mi- 
'.tx  salt  solutions  with  a  modified  form  of  Hittorf's 
ipparatus,  the  author  has  arrived  at  the  conclusion  that  in 
he  following  salts,  potassium  copper  sulphate,  potassium 
ilver  iodide,  potassium  mercuiic  iodide,  potassium  mercuric 
yauide,  potassium  zinc  cyanide,  potassium  cadmium  cya- 
lide, potassium  ferrous  oxalate,  and  potassium  ferric  oxalate. 
■  noble  metal  migrates  towaids  the  anode.  It  is 
berefbre,  in  all  these  salts,  a  component  of  the  complex 
nion.  This  is  also  confirmed  by  measurements  of  the 
lectriea!  conductivity. — J.  S. 

Vitro    Compounds    to    Amines  ;    Electrolytic    Reduction 

of .     A.  Chilesotti.     Zeits.   fur   Elektroehem.  1901, 

7,  [54],  768—773. 

r  has  been  shown  that  good  yields  of  amines  are  obtained 

lien  nitro  compounds  are  subjected  to   electrolytic   reduc- 

ion,  especially   when  small   quantities  of  the   salts  of  tin, 

'pper,  &c.   are  present  in  the  electrolyte   (this  Journal, 

9U0,  893— S94,  and  19ul,  723).     The  author  confirms  this 

jiatemeut,  and  gives  his  results  in   tabular  form.     He  has 

So  made  experiments   to  ascertain  the  mechanism  of  the 

According  to  these  experiments,  it  would  appear 

lat  in  Boehringer's  process  the  first  action  of  the  current 

to  reduce  (at  any   rate,  in   the  presence  of  copper  and 

trie   salts)   the   nitro    compound    to    the   corresponding 

ydroxylamine,  and  to  precipitate  at  the  same  timi   spongy 

ppper,  or  else  convert  the  ferric   to  ferrous  salt.     These 

es,  as  the  detailed  independent  experiment 

reduce  the  hydroxylamine  to  amine.     The  copper 

dissolved,  thus  supplying  fresh  copper  ions  for  the  current 


o  act  upon,  whilst  the  ferrous  ions  are  converted  into 

'on-.     It  thus  would  seem  that  rol   !  on  first 

takes    place,    and    that   this   is   then   followed    by   a    purely 
lical  action. 

rhcre  is,  ho  .  ,  the 

same  actioi urs  in  the  pre-, -nee  of  the  more  positive 

b   as  tin,  lead,  zinc,   S  these 

directly   reduce  aromatic   nitro  I     t.,   the    corre- 

ling  amines  with  a  considi  rable 
the  primary  actii  u  ol  the  current  is  to  pro 
hydroxylamine.  The  precipitated  metal  in  tin-  case  i- 
capable  ol  reducing  both  the  hydroxylamine  aud  the  nitro 
compound  itself,  but  the  former  is  likely  to  be  attacked 
first,  since  its  reduction  takes  place  with  the  greater 
velocity. — J.  s. 

a-Nilroanlhraquinone  to  o-Aminoanthra-juinanc  ;   Electro- 
lytic Reduction  of .     J,  MoTler.     Zeits,  fiir  Klektro- 

chem.  1901,  7,  [52],  7  11—743. 

Tub  cathode  electrolyte  was  obtained  by  dissolving  pure, 
iallj  prepared  o-nitronnthraquinone  in  the  heal  in 
alcohol  and  sulphuric  acid,  in  the  proportion  of  1  grm.  of 
nitro-compoitnd  in  'J7u  grms.  of  alcohol  a  or  l  30  grms.  of  con- 
centrated acid.  A  platinum  cathode  was  employed.  The 
anode  compartment  cont  lined  dilute  sulphuric  acid  (1  :  HI) 
aud  a  platinum  anode.  The  K.M.K.  was  3 — 3 •  5  volts,  and 
the  current  density  1  ampere  per  sq.  dcm.  At  the  beginning 
the  temperature  was  50  C.  On  cooling,  some  of  the  sub- 
stance separated  out,  hut  this  subsequently  re-dissolved  on 
stirring. 

After  the  completion  of  the  electrolysis,  the  bulk  of  the 
alcohol  was  distilled  off,  and  the  remainder  poured  into  five 
times  its  volume  of  water.  The  dark  red  precipitate  was 
filtered  off,  dissolved  in  concentrated  hydrochloric  acid,  re- 
precipitated  by  water,  and  recrystallised  from  alcohol  or 
glacial  acetic  acid.  70  per  cent,  of  the  theoretical  yield  of 
n  aminoanthraquinone  was  obtained. — .1.  S. 

Orlho  Nitro-anthraquinone  and  I' 5  and  a-Dinitroanthra 

quinones  .-  Electrolytic  Reduction  of .     J.    Moller, 

Zeits.  fur  Elektroehem.  1901,  7,  [56],  797—800. 
Tin:  author  has  already  described  the  electrolytic  reduction 
of  o-nitroauthraquinone  in  acid  solution  (see  preceding 
abstract).  He  now  finds  that  practically  the  same  result 
is  obtained  in  a  slightly  alkaline  solution,  the  composition  of 
t  i  ■  cathode  bath  being  1  gnu.  of  nitro-compound,  300 
grms.  of  alcohol,  and  10  grms.  of  sodium  acetate. 

(In   reducing   1,  5,   aud   a-diuitroanthraquiuone   in   acid 

solution,  a  small  quantity  of   the  corresponding  diamino- 

■  minis  were  obtained,  the  chief  product  in  both  cases 

being  a  substance  having  a  blue  colour  in  alkaline  solution. 

—J.  S. 
PATENTS. 

Cement  and  Insulator,  Electrical;  An  Improved  Materia! 

or  Composition  suitable  for  Use  as  a .     E.  Tatbam, 

Lewish'im.     ling.  Pat.  1.3,730.  Sept.  4,  190U. 

Tub  cement  is  made  as  follows  : —  80  parts  of  sulphur  are 
melted  and  18  parts  of  diatomite  (Kieselgubr  or  infusorial 
earth)  stirred  in;  after  the  mixture  is  complete,  1 | — 3 
parts  of  oil  or  hydrocarbon  of  high  specific  gravity  are 
thoroughly  incorporated  with  the  mass;  the  product  may 
b  coloured  by  non-metallic  pigments,  and  when  cold  may 
be  worked  by  ordinary  culling  tools. — .1.  W.  If. 

Eli  -.'rode  Plates  [Battery']  ;   Pro  "ess  of  Forming  Metallic 

.      A.  J.  Boult,  London.     Krom  E.  Andreas,  Dresden. 

Eng.  Pat.  15,470,  Aug.  30,  1900. 

Is  forming  storage  battery  plates,  a  diluted  solution  of 
hydrogen  sulphide,  acidified  with  sulphuric  acid  is  employed 
as  electrolyte.  The  hydrogen  sulphide  is  oxidised  into 
sulphuric  acid. — .1.  C.  It. 

Electric  Batteries;   Construction  of  Electrodes  containing 

Zinc  for    Use    in  ,  and  Method  of  Producing  and 

Employing    the    same.      \V.    Erny.    Halle-on-the-Saale, 
Germany.     Eng.  Pat.  :;HG\  Feb.  16,  1901. 

Wiru  the  object  of  enlarging  the  surface  of  zinc  for  use  in 
batteries,  a  porous  electrode  is  constructed  of  spongy  zinc 

D    1 
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c  on  the  inside  ot  a  aioc  cylinder  or 
betwei  linders,  the  innei  one  being  provided 

with  h 

A   special   kind   of  eleotrolyte    is  employed,   consisting 

chloride,  calcium  chloride,  bariam  peroxide, 

ride,  hydi        i  pi  r  ixide  and  water,  which  may 

inverted  into  a  gelatinous  mass  by  the  addition  ol  a 

.  '.e  fixing  agent,  tikestarcb,  &c. — J.  C.  1!. 

Storage  Batteriet  [Alkaline'].     T.  A.  Edison,  New  Jersey, 

U.S.A.  Eng.  Pat.  10,505,  May  21,  1901. 
Thk  is  a  development  on  the  lines  of  a  prior  Eng.  Pat.  2490, 
of  this  rear  (this  Journal,  1901,  589).  A  reversible  battery 
is  now  claimed  of  the  type  empl  tying  an  alkaline  electrolyte, 
whose  negative  electrode  or  oxidisable  elemenl  is  charae- 
ient  of  anhydrous  ferrous  oxide, 
which  is  reducible  to  the  metallic  state  electrolytieally. 
i  depolariser  consisting  of  a  non-colloidal  hydrated  oxide 
of  nickel.  Perforated  elastic,  crimped  edge,  corrugated 
ptaclesfor  holding  active  material  are  shown.  Mixed 
with  the  active  material  is  non-active,  flake-like,  conducting 
material,  e.g.,  micaceous  graphite,  the  particles  of  which  are 
larger  in  size  than  the  perforations  in  the  receptacle. 
Methods  are  described  of  obtaining  ferrous  oxide  bj 
reduction  of  ferric  oxide  by  hydrogen  at  about  260  I  . 
au.l  by  oxidation  of  thin  sheets  of  Norwegian  iron.  Nickel 
hydroxide  is  obtained  from  a  boiling  nitrate  solution  by 
precipitation  with  magnesium  hydroxide. — J.  C.  R. 

Electrodes  [Carbon]  for  Electrolytic  Cells.  P.  M.  Justice, 
London.  From  The  Castner  Electrolytic  Alkali  (  >m- 
panv,  Niagara  Falls,  U.S.A.     Eng.  Pat.  10  074,  .May  28, 

An  anode  of  carbon  is  shown  of  X-  or  inverted  Tee-section. 
The  broad  lower  face  is  slotted  or  channelled  transversely 
to  facilitate  escape  of  gases.  A  short  shank  exteuds  along 
the  upper  side  of  the  anode,  which  is  recessed  to  engage 


and  interlock  with  a  Portland  cement  mass  in  the 
get    a   tight  seal.     Connection  is  made  to  the  carbon 
;iri'  lamp,   copper-plated,  tinned  head  carbon  plugs  driv, 
iuto  holes  in  the  carbon.     These  project  through  the  ceme 
and    are    soldered    to    lead   terminal    conductors,  having 
plurality  of  projections,  zig-zag  shaped. — J.  ('.  It, 

Chlorine  Gas  [Electrical]  ;   Method  of  and  Apparatus  / 

Generating,  Treating,  and  Utilishiq  .     E.  ('.  l'ar 

more,  Germantown,  U.S.A.    Kog.  Pat.  2039,  Jau.  29, 13' 

Chlorine,  generated  by  ordinary  means,  is  passed  into 
chamber  wherein  it  is  subjected  to  the  action  of  elect 
discharges,  and  is  then  drawn  by  a  pump  through  n  vest 
charged  with  pulp  or  other  material  intended  to  be  Iraal 
with  chlorine.  The  apparatus  consists  of  a  chlorine  general 
connected  to  a  four-armed  glass  structure,  whereby  ti 
tubes  or  arms  constitute  a  passage  way  for  the  gas,  and  t 
other  two  arms,  at  right  angles,  the  housing  for  the  ti 
electrodes,  one  in  each  arm.  The  electrodes  are  a  plurali 
of  wires,  each  enclosed  air-tight  within  a  tube  or  bulb 
"  dielectric  "  material,  which  bulbs  approach  near  to  o 
another  at  their  extremities.  An  induction  coil  is  electrical 
connected  to  the  electrodes.  The  entire  apparatus  is  fre 
from  air  before  the  evolution  of  the  chlorine  begins.  T 
structure  is  such  that  the  gas  has  no  contact  with  i 
electrodes,  enclosed  as  described.  In  another  form 
apparatus,  the  electrodes,  instead  of  being  bunched, 
coiled  wires,  separately  eucloied  in  glass  tubes,  which  :i 
hermetically  sealed. — E.  S. 

(B.)—  ELECTRO-METALLURGY. 

Silver  ;    Electrolytic    Precipitation   and    Separation  ft 
other   Metals.     W.   1L   Fulweiler   and  E.  F.  .Smith. 
Araer.  ('hem.  Soe.  1901,  23,  [8],  .">S2  —  585. 

Tiik   details   of   the  authors'  method  of  working  are  bi 
indicated  by  the  following  test  examples  : — 


Silver. 

Copper. 

Cadmium. 

Grin. 

Grrn. 

drm. 

O-2'.M 

n-ioce 

(I- 2 II  ir, 

0-llC! 

ii'll-'s 

0  1053 

ii  1128 

0-1030 

0-052H 

Zinc. 


Grrn. 


0-1241 

0'UC22 


Nickel. 

EC  .V. 

Dilution. 

Gnu. 

Grms. 

C.c. 

2 

123 

2 

125 

4 

125 

3 

123 

4 

125 

00111 

4-J 

125 

Current 
X.l>.  Hi). 


0-03  A 

II  .12 
0-i.3 
0-02 
002 
0-02 


Voltaic. 


1-2-j 
1-2 


1-25 
1-2 


Tempera- 
ture. 


Time 


Silvor 
found, 


•C. 

65 

60 

63 

65 

si 

T5 


i.urs. 

4 

0-ilii 

3 

31 

O-IM 

8j 

■>-  ]<>■-. 

5 

ih 

II   10" 

It  was  found  necessary  to  heat  the  electrolyte  to  "5° — 
80°  ('.  in  order  to  prevent  simultaneous  deposition  of 
cadmium.  The  addition  of  nickel  apparently  retarded  the 
precipitation  of  the  silver  to  a  slight  extent. — C.  A.  M. 

Mercury;  Electrolytic  Purification  of .  W.  M.  John- 
sun.  Zeits.  fur  Elektrochem.  1°:H,7,  [53],  T61.  From 
Electric.  World  and  Engineer,  37,  634. 
Ihstbas  of  dropping  the  mercury  in  a  fine  stream  through 
a  high  column  of  dilute  nitric  acid,  to  remove  the  more 
positive  metals,  e  0 ..  Zn.  ( '  1,  Cu,  Pb,  the  author  proposes  to 
employ  the  mercury  as  anode.  The  mercury  is  placed  in 
a  crystallising  basin  aud  above  it  are  suspended  carbon 
cathodes, the  electrolyte  being  dilute  nitric  acid  (I  per  cent. 
KXOj  aud  17  per  rent.  UNO,).  An  EM  F.  of  1  volt  is 
employed,  and  the  current  must  be  interrupted  at  the 
proper  time  to  prevent  mercury  from  going  into  solution. 
It  Bilver  has  also  to  be  removed  from  the  mercury,  some 
potassium  chloride  is  added  to  diminish  the  concentration  of 
the  silver  ions.  The  process  works  best  with  very  weak 
currents  of  long  duration,  the  electrolyte  being  renewed 
from  time  to  time.— J.  S. 

Electrolytic  Manufacture  of  Polishing  Tools.     J.  Rieder. 
9.  fur  Elektrochem.  1901,  7,  [54].  765— 7S7. 

In  order  to  obtain  emery  or  carborundum  powder  in  a 
suitable  form  for  polishing  purposes,  the  author  proposes  to 
fix  the  powder  in  an  electrolytic  deposit  of  a  convenient 
metal,  such   at    copper   or   lead.     As  an  example  of   the 


process,  the  powder  is  first   rendered  conducting  and  tl 
distributed  on  a  cathode  lying  on  the  bottom  of  an  ■ 
lytic  bath.     It  is  thus  bound  into  a  suitable  form. 

The  powder  is  graphitised  by  moistening  with  a  soluti 
of  wax  or  paraffin  in  benzine.     After  drying,  earl. 
is    enveloped    in    a    fine    skin    of    the    dissolved  SU 
to    which    graphite   adheres   when   the   two   are  shaken 
together. 

Various  modifications  are  described  and  figured. - 

Tin;  Its  Precipitation  from  Sulpha  Salts,  audits  srpar 
tion   from    Antimony    hj    Electrolysis.      II.    0 
\V.  Klapproth. 

See  under  XXIII.,  page  1028. 

Uranium  ;  Electrolytic  Determination  of ■•     I. 

Kolloek  and  E.  F.  Smith. 
See  under  XXIII.,  page  1029. 

Mercury  from  Copper  ;  Electrolytic  Separation  of    — 
C.  R.  Spare  and  E.  F.  Smith. 
See  under  XXIII.,  page  1027. 

PATENTS. 

Electro  Depi&ilion  of  Metals;  Apparatus  fur  Use  in  I 

[Rotatiry  Cathode,  ^-c.].     S.  O.  Cowper-Coles,  Londo 

Eng.  Pat!"  9731,  May  20,  1900. 

A  cathode  so  mounted  that  it  may  be  revolved,  is  employe 

and  a  wheel  or  turbine  connected  therewith  against  win 
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ii  •  electrolyte  is  impinged  under  pressure  for  rotating  the 
iithode.  Kog.  Pat.  21,97-1  of  18i>3  (this  Journal,  1899, 
l$2)  is  referred  to.— J.  ('.  R. 

Silver  Surfaces  ;   Process  for  Rendering ,  Uularnish- 

Me.     L.  Sterne  and  S.  Cowper-Coles,  both  of   London. 
Pat.  17,243,  Sept.  28,  19 

'lis  silver   article    is   coated    with  cadmium   or   cadmium 

.  immersing  it  in  an  electrolyte,  preferabh 
uiblc  cyanide  of  cadmium  and  potassium,  passing  an 
current  through  and  then  reversing  the  din 
urrcnt,  so  that  a  small  quantity  of  silver  may  tirst 
■  taken  into  solution  and  then  deposited  with  the  Him  of 
illinium  or  cadmium  alloy.  The  article  may  constitute 
iiher  the  anode  or  the  cathode  first,  but  preferably  the 
node  first  and  then  the  cathode. — A.  \V. 

'inc.-     Coaling    Metal    Goods    and    Articles    wil/i . 

I.  S/.irinav   and    [j.   von    Kollerich,   both  of   Iiuda-l'esth. 
Pat.  19,659,  Nov.  2,  1900. 

Ctrolylic  process  for  coating  metals,  &e.  with  zinc. 
trolyte  is  composed  of  a  mixture  of  solutions  of 
of  zinc,  of  sulphate  of  magniliuni, — 

(MgSO,  +  711,0  +  A12(S  »,V,  +  ISHjO), 

I  id  dextrose,  dissolved  separately,  the  proportions   of  the 

r  being  in   direct   ratio  to  the  extent   of  surface   of 

ii  good-;  to  be  zinc-coated.     The  anode   should  consist  of 

lied   zinc,  and   the  sulphate   of  magnalium   may  be 

thout  the    dextrose.     "  Magialium  "    is   the    name 

ran  for  an  alloy  of  pure  Mg  with  pure  Al. — A.  \V. 

XII.-FATS,  OILS,  AND  SOAP. 

Pumpkin-Seed  Oil.     W.  Graham.     Chem.  Rev.  Fett-  u. 
Harz-Iml.  1901,  8,  [9],  187. 

ik   samples   of   this  oil   fouud    in    commerce  differ  con- 

lerably  in  their  properties.     The  oil  is  usually  obtained 

extraction    with    solvents;   the    expressed    oil,    which 

un  met   with,   is  dearer.     The  author  obtained    by 

on  of  the  seeds  with  acetone,  25  per  cent,  of  a  clear 

lured   oil,   with    a    pleasant    odour   and   taste.       It 

'1  the   following  constants  :  Specific   gravity  at    15°  C, 

saponification   value,  192-5.     The  acid   value  of 

e  sample  was  18-9.     It  was  soluble   in   all  proportions 

carbon  bisulphide,  ether,  and  chloroform,  and  in  20  parts 

absolute  alcohol.     On  standing  for  a  considerable  time, 

dried  into  a  yellowish  transparent  mass. 

A  ample  of  commercial  oil  examined  by  the  author  gave 

•  following  results  :— Specific  gravity  at   15°  C,  0-9197  ; 


nification  value,  195-3,     The  acid  value  was  8-5.     In 
its  other  properties  it  resembled  the  oil  extracted  bv  the 

author. 

Attempts  were  made   to  express  tl I,  but   in  spite  of 

the  application  of  great  pressure,  only  a  verj  small  vield 
was  obtained,  which  was  insufficient  for  th  determination 
of  the  constants. 

According  to  Lev  kowitsch,  the  expressed  oil  has  the  follow. 

ictoristics : — Specific  gravity   at    15°  C,   0-9231; 

truncation     value,    188-1;    iodine    value,      1 18'4 — 121  j 

solidification  point,  -l.y  C. ;  and   melting  point  of   fattv 

aeids,  2B°  C— C.  A,  M. 

Mi,,, I  Giyceridesin  X,tt„r,il  Fats  (Olive  Oil].     D.  Holde 
andM.  Stange.     Bar.  1901,  34,  [11],  2402— 2403. 

The  occurrence  of  a  mixed  glyceride  in  Mkani  Lt  was 
demonstrated  by  Henriques  and  Kunne  (this  Journal,  J899, 
377,  590),  who  confirmed  Ileise's  results  by  a  different 
method. 

The  authors  have  continued  Eenriques'  investigations, 
and  have  examined  the  s->Iid  constituent  of  olive  oil  which 
are  usually  regarded  as  consisting  essentially  of  a  mixture 
of  triolein  with  smaller  quantities  of  tripalmitin  and 
tristearin. 

From  4.'>  to  90  grms.  of  the  oil  were  dissolved  in  from 
three  to  five  times  the  quantity  of  ether,  and  the  ethereal 
solution  cooled  to  -40°  to  -45°  C.  in  a  bath  of  alcohol 
and  solid  carbon  dioxide.  The  solid  glycerides  which 
crystallised  out  were   collected  on  a  filter  cooled   to  about 

—  30°  to  —35°  C.  by  means  of  alcohol  and  solid  carbon 
dioxide.      They   were   then    repeatedly   reprecipitated    at 

—  40'  C.,  recrystallised  from  smaller  quantities  of  ether 
at  —20°  ('.,  and  finally  freed  from  liquid  glycerides  by 
repeated  crystallisation  alcohol  -  ether  at  the  ordinary 
temperature.  In  this  way  j  to  10  grms.  of  pure  solid 
glycerides  were  obtained  from  400 — 700  grms.  of  oil.  Iu 
one  experiment  the  filtrate  from  the  solid  glycerides  was 
chilled  to  -50°  to  -60c  (' ,  aud  yielded  a  crystalline 
deposit,  which  melted  to  an  oily  substance  at  the  ordinary 
temperature,  had  an  iodine  value  of  82,  and  was  thus 
considered  to  consist,  in  the  main,  of  olein. 

The  solid  glyceride  thus  obtained  formed  a  white  mass 
resembling  porcelain  in  appearance.  It  invariably  melted 
at  about  1"  above  or  below  :so°  C,  according  to  whether  the 
substance  had  been  previously  fused  or  not.  A  similar  double 
melting-point  was  observed  by  Henriques  and  by  Heise  in 
the  case  of  oleo-disteariu  (this  Journal,  1899,  377,  693). 

The  following  table  gives  the  physical  and  chemical 
constants  of  the  glyceride,  together  with  the  theoretical 
values  for  oleodimargarin  and  oleodipalmitiu  :  — 


i  weight 

Solid  Glycerides  from  Olive    M. 

Theory  for — 

Oleodimargarin— 
5\(CJ7HaW, 

Oil  I. 

Oil  II. 

"\(C161I 

196-2, 198 

S.W,  S'-S-li 

so-i 

29s— 31°  C. 

196-6  (193-4) 

857  (871) 

29'S 
29-2- — 31-7    i 

95-83 

:!(',.-> 
0  D948 

195  2 

S60-9 

29-5 

P5:6 

201-8 

30-5 

ition 

•• 

95-16 

Constants  of  the  Mixed  Fatty  Acids. 


alion  value  ... 
rular  weight 

ine  value 

'■u'f  point 


Solid  Acids  ot  the 
Glyceride. 


■210-9.  211  -9  (215-6) 

286'  I 

0 

52°-  63°  CI.,  64°— 56°  0 

54-«c,  57°,  69°— 61°  C. 


Theory  for 
Margaric  Acid. 


270 

" 

59-9=  C.  (':) 


Theory  for 
Palmitic  Acid. 


219 

256 

0 

62    C. 


Liquid  Acids  of  the 
Glycei 


1931 

90-0,91-9 

Liquid  at  ordinary 

temperature. 


Theory  (or  Oleic 
Acid. 


188-9 
282 
90-5 
Liquid  at  ordinary 
temperature. 
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The  i  "'I  'at:y  acids  was  M  -'-:1-  whilst 

o   for  CjB  9  ■  i'  -11  ,0,),  is  as 

liquid   fattj   acids  were    separated    f'.'in  tbe 

Is    by  extracting  tlic  dried   lead   soap   with 

iud  the   oleic   acid   was  purified  by  extracting  its 

barium  salt  with  hot  alcohol. 

Prom   these  results  the  authors  conclude  thai    i 
IS  from  1  to  2  per  cent,  of  a  mix.   . 
formula. 
1/  ,r   trie  Acid.  .       ds  did  not  show  an 

gbsoluti  ■  melting-point.     At  first  they  melted  at 

53"— 55   C.  but  by  repeated  crystallisation  from  p 
spirit,  the  melting-point  was  raised  to  60   C.    Yi 
bv  fractional  precipitation  with  magnesinm  acetate  it  was 
lain  a  fraction  melting  -61    C. 

On  the  other  hand,  artificially  prepared  mixtures  ol  stearic 
and  palmitic  acids  melting  at  55  C.  could  be  readily 
separated  into  their  pure  constituents  of  the  right  melting- 
points  by  llcintz's  method,  so  that  the  authors  regard  this 
inBrmation  of  their  view  that  this  acid  was  a  definite 
compound  of  the  formula  f.-il  ..(.>...  l'att\  Hcids  containing 
an  uneven  number  of  carbon  atoms  have  not  often  been 
r  d  beyond  doubt  in  natural  fat-,  although  Nord- 
linger  (Ber.  IS'.1'.'.  25,  578)  claims  to  have  found  about 
1  per  cent,  of  Gerard's  daturic  acid  in  palm  oil. 

OH. — The  solid  glycerides  were  separated  by 
crystallisation  at  a  low  temperature  from  a  mixture  of 
alcohol  and  ether.  In  two  experiments  a  yellowish  and  a 
white  mass  were  thus  obtained, which  melted  at  58  — 59° C. 
and  52°  to  53  <  .,  aud  had  iodine  values  of  2-2  and  '■  7. 
I'rom  this  the  authors  conclude  that  it  was  unlikely  that 
mixed  glycerides  containing  Oleic  acid  were  present  iu 
this  fat  (see  this  Journal,  1899,  77).— C.  A.  M. 

-        ,-    Structure  of .     -V.  A..  Shukoff.    Seifensiedei 

Zeit.  28,  393.    Zeits.  augew.  <  'hem.  moi,  14,  [30],  757. 

Eschweger,  or  moltlc  arate  on  standing  in  the 

melted  condition  into  two,  three,  oi  more  layers,  in  case* 
where  the  difference  between  tie-  melting;  point  and  the 
boiling  point  (?)  is  from  60  to  100  C.  When,  however,  the 
difference  is  from  80  to  90°  C,  weeks  or  even  months  are 
required  for  an  effectual  separation.  Between  the  two  main 
layers  of  the  separated  constituents  there  is  almost  invariably 
n  laver  consisting  of  a  mixture  of  both.  In  one  sample  of 
Eschweger  ^oap  examined  by  the  author,  the  upper  layer 
contained  from  68  to  70  per  cent,  of  the  alkali  salts  of  fatty 
acids  aud  'J' 7  to  2  per  cent,  of  alkali  not  in  combination 
with  fatty  acids;  whilst  the  under  layer  contained  from  21 
to  :!9  per  cent,  of  alkali  in  combination  with  fatty  acids  and 
from  8  to  -i  per  cent  of  five  alkali.  The  upper  layer  was 
thus  a  curd  soap  and  the  lower  layer  a  highly  "filled  "  -nap. 
The  nature  of  the  fatty  arid-;  in  the  two  layers  was  ale 
identical,  so  that  thi  se]  11  Itii  D  of  tbe  soaps  docs  not  e 
any  separation  of  the  fatty  acids,  at  least  in  the  case  of 
soap  prepared  from  tallow  and  cocoanut  oil, 
and  "filled"  with  soli  and  soluble  glass.  The  author 
regarded   these  a   proof  that   the    soap     under 

examination   consisted   cf  a   mixture  of  curd   and  mottled 
soap. 

As  regard-  the  structure  of  Eschweger  soap  he  came  to 

the  conclusion  that  the  curd  soap  begins  to  separate  in  small 

globule;  while  the  soap  is   still  in    the   fused   state   in    the 

procc--  of  manufacture,  and  that  these  globules  agglomerate 

into  short  thick  thread-.      Hence  the  solidified  soaps,  so  far 

i.  v  are   not  crystalline,  show   a   fibrous  structure  in  the 

vertical     direction,     and     appear     granular     in     horizontal 

This  can  besl  be  observed  in  transparent  soaps, 

>ince  in  Eschweger  soap  tie-  crystallisation   (fonoatii 

mottl  I  be  mottling  is  due  to  the  colour  falling 

down  in  the  fluid  "filled"  soap,  between  the  fibres  of  the 

curd  soap.      'II  direction  of  the  mottle  is  vertical, 

1  ertical  and  horizontal   sections, 

dered      trn  »hat  irregul  er,  by 

the  fact  that  a  gradually  increasing  qt  a  ocoannt  oil 

palmnut  oil  soaps  separates  out  as  the  temperature  rails. 

Tbe  firmness  ol   EschwegA  soap  depends  exclusi 

•  I  not  on  the  saponification  values  of  the  fats. 

For  its  manufacture,  fats  should  be  rued  which  yield  soaps 

lving  read.  olutions,  so  that  the  separation  of 


curd  and  mottled  soap-  ceases  at  an  early  stage.  CooOU 
oil  and  palmnut  oil  are  both  suitable  fats  for  the  purpi 
A  further  poinl  to  be  observed  i-  that  a  sufficient  quant 
of  salt-  is  present,    t'.  A.  M. 

Rosin    Soap;    Boiler    for   .      M.    Erfurt.      Git.    1 

155,321.     Papier  Zeit.  1901,  26,  [63],  2:171—2373. 
The  object  of  this  patent  is   to   obviate   the   disadi 

by  the  frothing  of  the  liquid  during  the  saponin 
tion  of  rosin  at  a  hieli  temperature.  It  is  also  of  use 
boiling  other  frothing  substances,  €.17.,  in  the  removal 
water  and  ammonia  from  tar. 

The    apparatus    consists    of    a   boiler   a,   connected 
means    of   the  tube   b,    with    a.   safe  e,   from    the    bull 
of  which  a  tube  </,  leads  again  into  the  boiler.      Tl 
is  charged  with  a  mixture  of  rosin,  soda,  and  water,  and 


temperature   gradually    raised.      The   escaping  gasi 
vapours  produce  considerable  frothing-,  and  the  froth  pa 
into  the  receiver  c.      If  this   is  open  the  gases  escape 
the  atmosphere,  whilst  the  liquid  rosin   soap  falls  back 
the  boiler.     If   the  opening  A,  of  the  receiver  is  el 
gases  escape  through  /',  and  when  desired   ai 
and  recovered.     The   interior   of  the   froth-r 
observed  through  the  window  ;/. 

In  using  this   apparatus  care  must  be   taken  to  ban 
boiler  nearly  full.     A  boiler  with  a  capacity  of  | 

a  charge  of  .">00  kilos,  of  rosin.     It  is  possible  lo 
higher  temperature-    than   usual  in  the  saponificfltioi 
winking  this  boiler,  with  the  result    that  considers!) 
soda  is  brought  into  combination  with  the  rosin.     [I 
required  to  regulate  the  steam,  and  the  boiling  of  .■ 
of  rosin  is  finished  in  15  minutes.  — ('.  A.  M. 

PATENTS. 

Oil-Presses ;   Pressing -Plutes  for  Hydraulic ■    •' 

Mackenzie,  London.  From  Die  Direction  dei 
r-chaft  der  Kigaer  Eisengiesserei,  vormals  Felser  and 
Pari-.  Kng.  Tat.  13,99!,  Aug.  3,  1900. 
The  improvement  claimed  consists  in  providing  mean 
the  oil  to  pass  through  the  plates  instead  of  over  thei 
hitherto.  The  plate-  are  composed  of  an  upper  an.i 
part,  connected  by  an  intermediate  wrought 
these  parts  may  be  constructed  iu  a  -ingle  pie 
external  surface-  are  corrugated,  whilst  the  inner 
have  channels  communicating  with  holes  in  me 
outside  parts. — C.  A.  M. 
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...   Bleaching  of   Whale  and  Seal  .      A.  M    I 

London.     From  1..   Kissmuller,   Now  \<<\\>   City,  I 
l,t.  15,003,  Ant;.  I,  1901. 

i  the  process  claimed,  the  oil   i-   converted  into  a-  li 
nuMon  as  possible,   and  then  mixed  with  oxidising   salts 
id  acids  ut  a  low  temperature,  care  being  taken  to  prevent 

of  the  emulsion.      Uich lates   or   pei 

sulphuric    or    other    acid  ai  e    tnenl    u  cd    as 
oxidisers.     After  their  addition   the  ten  , 
iwly  raised  to  the  point  at  which  oxygen  is  evolvi   I,  after 
i  mi  supply   is  cut    off,    a'nl  the  agital  i  m  of  the 
mlinucd  until  the  bleaching  is  finished. —  ('.  A.  M. 


i  >il.  Boiled ; 
Producing  same. 


Substitute  for  — 

S.    Ammundsen. 

See  below. 


-.  and  Proce 
Eng.    Pat. 


New   Manufacture  of .     F.  A.   [Inline, 

rading  as  John  Holme  aud  Sons,  Stockport.     Eng.  Pat. 
,  Sept.  29,  1900. 

. r.i  ::  oil,  preferably   eotton-seed   oil.  is  heated  and 

rith    an    equal    weight  of   resin    (rosin)   until  the 

er  has  dissolved.      A  solution  of  caustic  potash,  practi- 

Iroiu   caustic   soda,   is   then  introduced   until  the 

itureis  sufficiently  saponified,  after  which  the  process  is 

by  the  addition  of  strong  lye  (si    50  Tw.). 

— C.  A.  M. 

XIII -PIGMENTS.  PAINTS;  RESINS, 
VARNISHES;  INDIA-RUBBER,  Etc. 

04.)— PIGMENTS,  PAINTS. 

PATENTS. 

Ultramarine  for  Blueing  Sugar.     A.  ilerzfeld. 

See  under  XVI.,  pa  re  1007. 

I  til :    Substitute  for  Boiled .  and   Proa  ■■  ■ 

icing  same.      S.  Ammundsen,  Copenhagen.     Kng. 

IS,  May  11,  1901. 

product  claimed  is  prepared  by  mixing,  in  approxi- 

j  the  proportions  mentioned,  loo  parts  ot  casein  with 

i  parts  of  a  10  per  cent,  solution  of  soap,  ami  adding 

,;  puts  of  slaked   lime.     When  the  mass  is  coru- 

I  "iiiogeueous,  from  25  to  40  parts  of  oil  of  turpentine 

d,  and   the  mixture  diluted  with  water  to  the 

boiled  oil.      When  it  is  required  to  keep  the 

for  a  long  time,  from  0'05  to  5  0  parts  of  ammonia 

i  added  to  prevent  the  separation  of  the  casein-lime. 

is  stated  that  this  preparation  can  be  used  with  colours 

sadly  the  same  way  as   boiled  linseed  oil,  and  that  the 

so  prepared  can  be  applied  to  moist  wood  and  brick 

Alien   once   dry   the  mixture  is  insoluble  in  water, 

I  the  colours  can   be  removed  with   alkalis  in   the  same 

as  those  prepared  with  linseed  oil. —  C.  A.  M. 


Printing  Ink;  Manufacture  of .    The  British  Oil  ami 

Mills,  Ltd.,   London,  and    \.  Q-.  Wass,  l» ■■• 
Surrey.     Eng.  Pat.  23,281,  Dec.  19,  :■ 

The  btained  when   co  '  oil  is 

d  is  mixed  with   sufficient  acid  tar  (from  miucra 
and  also,  if  desired,  with  soini 
iseed  and  rape-  u  -  d  oil,  -  i  utralise  it. 

acid  is  added  in  nd  the  fatty  matti 

From  moistur  i,  an  i  then  heated  n  ith  n 

:.     This  product  is   incorporated  with  lamp-black 
other   pigment,  and   when   levigated   forms  a  cheap   and 
serviceable  printing  ink. — ii.  L.  .1. 

(S.)— RESINS,  VARNISHES. 

PATENT. 

Oils  applicable  for  Use  in  the  Manufacture  and 

Varnishes;  Production  of .      A.S.  Kin 

land,  Cuyahoga,  Ohio,  U.S.A.      Eng.  Pat.  7242,  April  6, 
1901. 

Claim  is  made  for  a  process  of  converting  non-drying 
animal  or  vegetable  oils  into  drying  oils  by  oxidation  in  the 
presence  of  a  substance,  such  as  platinum,  which  occludes 
oxygen,  [n  a  special  form  of  apparatus  described,  the  oil 
neil  in  a  steam-jacketed  vessel  to  about  200  !•'.,  and 
is  then  mixed  with  platinised  asbestos  (say  10  percent.). 
\ir  is  now  introduced  into  a  connected  ozoniser  uuder 
pressure,  and  the  resulting  ozon  ;     trough  the  per- 

forations  of  a  coil  immersed  in  the  oil.  After  four  or  five 
hours  the  odour  of  the  oil  is  completely  destroyed,  and  the 
specific  gravity  of  the  product  rises  to  0-976.  Finally,  the 
oil  is  run  off  aud  filtered  under  pressure.  It  is  stated  that 
the  oxidised  oil  thus  obtained  is  practically  a  varnish,  since 
it  requires  the  addition  of  only  a  tenth  of  the  quantity  of 
gum  to  obtain  the  same  results  given  by  the  oils  now  upon 
the  market.  When  spread  upon  glass  il  dries  to  a  lirtu 
film  in  about  five  hours. — C.  A.  M. 


XIV.-TANNING;  LEATHER,  GLUE,  SIZE. 

Tanning    Materials ;    Influence    of    the    Nature   of    the 

Water  used  in  the  Extraction  of .     E.  Nihoul  and 

R.  Martinez.  Bull,  de  la  Bourse  aux  Cuirs  de  Liege, 
Sept.  1901. 
Instead  of  using  distilled  water  for  extracting  tanning 
materials,  the  authors,  imitating  tanyard  methods,  have 
employed  certain  natural  waters,  in  order  to  discover  how 
far  the  practical  yield  of  tannin  differs  from  the  experimental 
yield  obtained  by  the-  chemist  in  laboratory  analysis. 

Five  Belgian  waters  were  selected  for  this  purpose,  each 
with  special  characteristics,  the  most  important  of  which  are 
shown  in  the  following  table.  Column  1.  refers  to  distilled 
water,  and  is  so  numbered   to   I  comparison  with  a 

later  fable. 


<  'omposition  of  Water 
1  Parts  per  100,000.) 


Character  of  Water. 


1     ...... 

ilness  (CaOOa). 
„ 

,-r 


I. 

i'ure. 


11. 

lit. 

IV. 

V. 

VI. 

11  !::;! 
hard. 

ill 

Sulphaf 

h  in 

< 

Hard. 

v  Hard 

Ifit 

9"92 

2i--"i 

9'58 

15-66 

ls-81 

27-1 .; 

sr_.i 

207'OS 

1-70 

IT2S 

27-61 

l.vsa 

0-16 

irli, 

•l'ol 

.. 

ll'Sii 

and  VI.  contained  appreciable  quantities  of  iron. 

lining  materials  chosen  "were  :— Oak   i  ark  fn  111  the 

>nc  Isles,  somevi  hat  deeper  in  colour  than  usual  I 

'h'S;  pine  haik  (Valentian),   a   1'cip  red   variety,  pro- 

v  derived  from  rums  Halepensis  .-   -1  mac  li   1  S|  anish)  ; 


aid  valcnia  (English).     The  tiist   three  were  in  actual  c;e 
at  the  Martin*  z,  Yah  ntia,  Sj  ain. 

Extracts  ware  prepared  by  two  methods  . — 
(«)  Hit   Extraction. — Ihe  material  was  extracted  par- 
tially at  50    1  .  and  Ihei  nfiii 
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the  manner  authorised  by  the  International  Association  of 

Chemists. 

Extraction. — The  material  was  leached  with  an 

equal  volume  of  water  tor  4S  hours  at  the  ordinary  tem- 

,nlri>   (17° — [9    C.),  and  then  washed  with  cold  water 

till  free  from  tannin.     The  first  two  materials  required  l 

litres,  the  others    1  \    litres,  the    strengths   of   solutions  and 

methods    of  subsequent    analysis    (by    hide-powdor   filter') 

being    in  all    cases  those   of   the    I.A.I. TC.    above   mcn- 

jreat  difference  in  rapidity  of  extraction  wasobserved 
between  the  different  waters,  but  the  colour  of  the  extracts 
varied  considerably. 

Water  111.  (rich  in  sulphates)  intensified  the  red  colour 
of  the  pine-bark  extract  and  produced  a  strong  dirtj  green 
shade  in  the  sumach  liquor.  Both  changes  were  still  more 
marked  with  Water  IV. — an  observation  of  considerable 
importance  to  extract  makers  in  view  of  the  different  shades 
yielded  by  the  same  extract  when  sold  to  different  tanneries. 
Waters  V.  and  VI.  also  pave  deep-coloured  solutions  and 
produced  so  tuibid  a  liquor  with  the  sumach  that  filtration 
through  a  second  filter-paper  became  necessary,  which 
partly  accounts  for  the  low  results  in  this  case. 


The  quantities  determined  for  each   material,   with  I 
water  and    also  distilled    water,  and  for   each   lutthod 
i  extraction  were  : — 

Total  soluble  matter,  ash  of  same,  soluble  organic  mat 
total  non-tannin,  asli  of  same,  ic,  inorganic  non-tani 
organic  non-tannin,  tanning-matter  absorbed  by  hide  (tot 
miueral  matter  absorbed  by  hide.  Tannin,  insolub 
and  moisture  of  sample.  The  variations  (  +  or  — ),  die 
the  influence  of  the  particular  water,  from  the  normal  aine 
obtained  with  distilled  water  were  also  tabulated.  The  n 
important  conclusions  to  be  drawn  from  the  figures 

(»i    That  there   is  always  a  matked,  and  in  son 
a  very   serious  loss  of  tannin,   if  natural   waters   are  a 
instead  of  distilled  water. 

(//)  That  in  all  cases  tin'  non-tannin  is  men  ;i-> >l 

(c)  '1  hat  the   hide  absorbs   some    portion  of   tin 
constituents  of  the  Mater,  i.e.  a  slight  natural  "  "eighth 
is  produced  by  natural  waters. 

This  being  a  matter  of   vet v  great  practical  importoi 
the  actual  quantities  for  tannin  (T)  and  non-tannin  (li- 
the percentage  loss  of  tannin,  calculated  on  the  full  am., 
given  by  distilled  water,  and    the  natural    weightin 
the   constituents    of    the   water,    are    reproduced    io 
following  table  : — 


Tannins  Material. 


Oak-bark. 


Water. 


Hot  Extraction. 


Cold  Extraction. 


X.-T. 


Loss 


T. 


i. 


I.  Distilled  water  ... 

1 !.  Somewhat  lend. .. 

]  I  C.  Rich  in  sulphates. 

IV.  Rich  it:  chlorides  . 

\.  Hard 

M.  \  ery  hard 


14-i 

1   1 

Nil 

0-i 

1T1 

.v.; 

- 

0-4 

lis 

G-0 

17-6 

o-* 

10'3 

6-5 

28-6 

0-2 

tiii 

G-8 

51-9 

o-i 

9-a 

9-3 
s-4 

s-s 


X.T 


:■•! 

8-5 
3-9 
39 


8'2        4-9 


Loss 


T. 


Pine-bark. 


Hot  Extraction. 


SH         T.      X.-T. 

H 


Xd 
0-5 
15-2 

11-1 


no 
(i-i 

n-t 

o-o 


boss 
in 
T. 


;:i 

22-3 
20-6 

19-6 


0-1        17  0 


SI 

37 
43 
53 


o 
o 

Nil 
0-4 

8-4 
12-4 


0-7      21-5 


--  — 


fold  Extraction. 


T.      N.T. 


- 

J II 

T. 

- 
r* 

II  2 
-O'l 

-o-i 

O'l! 
6'l 


IS'll 

i 

Nil 

171 

31 

S-2 

W2 

8-8 

+ 

17-7 

3-1 

1, 

164 

43 

Water. 


TanninR  Material. 


Sumac. 


Valonia. 


Hot  Extraction. 


Cold  Extraction. 


Loss       ~=:. 


X.-T.  I 


T.        S 


I.  Distilled  water 230 

11.  Boini  what  lend 19'6 

III.  Ricb  in  sulphates  ....  12*1 

IV.  Rich  in  chlorides 7"0 

V.  Hard -21 

VI.  Very  hard 


T.      X.-T. 


°! 

10-8 

Nil 

o-o 

17-3 

11-1 

1.V7 

15-1 

O'l 

14'S 

11-2 

19-0 

47*6 

O'l 

1'2'fi 

lir'.i 

24T. 

09-2 

(1-4 

18-4 

12-8 

163 

•• 

90-8 

00 

,n-7 

•• 

li-2 

Ml 

20-2 

2i'- ; 

25'2 

40-2 


Loss      'S.z 
in         =  5 


T. 


Hot  Extraction 

Loss 
N.-T.      in 


Ss? 


T. 


c 

00 

(i-2 
0  5 

o-o 

o  :s 


35  8 
33-9 
S3-2 
33  3 
28-] 


10-8 

123 
II'.-. 
11-H 
12-8 


Nil 
5-1 
7:: 
71 

18-7 


(1-0 
0-5 

r» 
0-8 
0-6 


t'c.ld  Extraction. 


1  i  -- 

T. 

X.-T.      in 

1. 

°o 

33- 1 

si 

Nil 

-.  -s '  1  > 

s-7 

30-1 

W8 

11-1 

270 

nil 

is    ;, 

■ 

All  the  above  figures  are  calculated  on  the  amount  of 
tanning  material  used  in  the  experiment,  except  those  in 
columns  marked  "  Loss  in  T,"  which,  as  stated,  are  per- 
centage losses  on  the  full  amounts  obtainable  with   distilled 

water. 

The  authors  have  chosen  the  total  hardness  (in  German 
degrees)  as  the  most  useful  criterion  of  the  nature  of  the 
waters,  ami  plotted  these  values,  with  the  percentage  losses, 
into  curves,  which  show  at  a  glance  how  the  suitability  of  a 
water  that  is  to  be  used  for  preparing  tan-liquors  depends 
od  its  hardness.  The  curves  bring  out  the  following 
points  : — 

Hot-extraction. — Chlorides  present  in  the  water  used  for 
making  tan-liqoors  cause  a  serious  waste  of  tannin  in  the 
.  macb,   and  pine,    but    not   in   the   case  of 
valonia. 

ilard'waters  cause  a  sensible  loss  cf  tannin  in  the  four 
materials  examined,  at  d  an  extreme  loss  in  the  case  of 
sumach. 


Cold-extraction.— Whilst  the  amount  of  tan 
is  several   per  ceut.  less  than  when  heat  is  emplo 
composition  of  the  water  has  less   influence  on  the  J 
Thus,  if  very  hard  waters  only  are  available,  extrai 
be  conducted  as  profitably  by  the  cold  as  by  the  hot 
and  with  greater  advantage  in  the  extreme  case  of  - 

_R.  b.  ■ 

Tannin;/  ;   Rapid  .     Thirion,  Paris.      From 

French    l'at.    297,17.'..    Feb.    21,   190u.      Mi  11 
1901,  15,  [717],  221. 
Ix  this  process  a  picric  acid  bath  is  used  before,  and  on 
hyposulphite  after,  the  usual  chrome-tannage. 

'  For  two  sheep-skins    (about  3  kilos,  each)  tie    ••; 
are  as  follows  :— The   skins   are   first   agitated   for  hall" 
hour  in  picric  acid  solution    (25  grins,  to  8  litl 
and  washed  in  water  for   5   minutes.     A  bath   is  to" 
[.and   by  dissolving  bichromate  of  potassium    (240  gri  ' 
in  hot   wate,    c;  litres)   adding  alum   (-220  grins.) 
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hloride   (12.5   pras.),  anil  water  (4  litres)  j  to  this   three- 

ourths  of  its  bulk  of  picric   acid   solution    (strength    as 

ire  added,  and  the  whole  cooled.     In   this  bath  the 

kins  are  paddled  for  20  minutes,  lifted  whilst  25  grins,  of 

hloric  arid  are  added,  ami   again  immersed  for  2") 

Ihej    are    removed,    sleeked    thoroughly,    and 

in    a    bath    of   the    following   composition;  sodium 

rtposulphite,  125  prms.  j  bjdrochlorie  acid,  10  grins 

inter.  It  litres.     Alt  r  draining  a  still  more  acid  hath  is  used, 

mm   hyposulphite,  250  grms. ;  hydrochloric    acid, 

i.i  crni-".  ;  water,  S  litres. 

Finally  the  skins  are  washed  in  a  tepid  solution  of 
DDKraillnl  chloride,  sleeked  once  more,  and  passed  forward 
or  colouring  and  drying. — It.  L.  J. 

''■inning ;   Use    of  Sulphite-pulp    Waste  litptors   in    . 

in.  Paris.  French  Tat.  299,179,  April  11,  1901; 
through  Monit.  Scitnt.  1901,15,  [717],  221. 

i-    are  placed   in   potassium    bichromate   solution, 

with   sulphuric  or  hydrochloric   acid,    until    quite 

and   then   entered  in  a   tumbler    or   paddle   with   a 

Nation  of  the  waste  liquors  obtained    in  the    manufacture 

Saipbite  wood-pulp,  dihited    to  5'   I!.,  either  cold  or   at 

bout  30°  C— It.  L.J. 

j  Artificial  .    or  similar    Products;   Process 

far    Manufacturing    .        Duvinnge,    Paris.       From 

Gevaert-Naert.      French   Pat.  301,143,  Sept.  29,  1900; 

_!i  Monit.  Scieut.  1901.15,  [717],  224. 
woollen  or  felted  fabric  is  saturated  in  vacuo  with 
■iiukisexamhate  solution  (prepared  in  the  usual  manner)  ; 
lis  is  dried  and  again  saturated  with  the  following  compo- 
tion  :— Carbou  bisulphide,  1  litre  ;  gutta-percha,  20  grms. 
loutchouc,  12  grms.;  asphaltum  or  gum-daniar,  5  gnus. 

— E,  L.  J. 

'../is  and  Skins  ;  Process  fur  Dressiny .    De  Mestral 

Paris.     From    Valentiner    and   Schwartz.      French   Pat. 
303,777,  Nov.  5,  1900.     Monit.  Scient.  1901,  15,   [717], 

UK  agent  employed  is  fluoride  of  chromium,  prepared   by 
Robing   sodium   bichromate    (100   kilos.)   in  water  (400 
lo*.),  adding  formaldehyde  (5   kilos.),    hydrofluoric    acid 
ii  kilos.),  and  heatiug  to  60' — 70°  C. 

I  he  hide  (20  kilos.)  is  entered  in  a   paddle   with   about 

.'  kilos,  of  the  above  preparation,  diluted  to  contain  "  34 

i  cent,  of  fluoride  of  chromium."     When   saturated  the 

rinsed    and    placed  in  weak  lime,  soap,    or    other 

'iution. — R.  L.  J. 

Tannin  ;  Determination  of .     G.  Sesti. 

See  under  XXIII.,  page  1031. 

Leather  ;  Analysis  of  Chrome-tanned . 

Edmund  Stiasny. 
See  under  XXIII.,  page  102S. 

•  XT -MANURES,  Etc. 

PATENT. 

(icon  Fluoride ;   Processes  for   Preventing  the   Escape  of 

in   the  Decomposition   of  Phosphates.     E.  Tcisler, 

Sirehla-on-the-Elbe,  Germany.     Eng.   Pat.   11,919,  June 
11,1901. 

ess  for  preventing  or  retarding  the  evolution  of 
"  silicic  fumes  during  the  decomposition  of  phosphates 
i  the  production  of  superphosphate),  by  means  of  sulphuric 
■  I,  which  consists  in  the  addition  of  sulphate  of  sodium, 
imoniuni,  or  potassium  in  cases  w  herein  sulphuric  acid 
about  51"  to  60°  B.  alone  would  otherwise  be  employed. 

— E.S. 

IVI -SUGAR,  STARCH,  GUM,  Etc. 

Mr   Manufacture ;     French    .       P.    Horsin-Deon. 

Mem.de  la  Soe.  des  Ins.  Civils   de   France,   1900,   570. 
l'toc.  Inst.  Civil  Eng.  1901,  145,  [3],  77—78. 

e,  the  beet  sugar  industry  exceeds  in  value  that  of 
her  coal  or  iron  ;  it   yields  a  revenue  of  0,800,000/.     The 


process  of  manufacture  comprises  four  main  stages— (1) 
Extraction  of  the  juice  from  the  beetroot,    (2)  Purification. 

;i   Evaporal to  syrup,     (it  Crystallisation  of  the  sugar 

and  separation  from  the  mother  liquor.  The  juice  is 
extracted  exclusively  by  the  diffusion  proces:  ;  the  chief 
difficulty  is  to  so  adapt  the  method  of  working  as  to  obtain 

I  results  from  all  different  qualiti f  beets.    A*  regards 

evaporation  of  the  ju  ;       the   pr  igress 

of  the  method  of  working  in  vaczo  in  multiple  i  ffi 

ratus;  the  more  recent   forms  of  apparatus  are  arranged 

efold  and  sixfold  c  mcentration.     It  is  slated  that  two 

sextuple  effect  evaporators  have  hen  constructed  for  si 

i  es  in  K_'n  pt,  which  are  thus  enabled  to  use  baga  -■ 
as  fuel,  without  anj  coal;  one  of  these  has  1,000  sq.  m. 
(  13,000  sq.  ft.)  of  total  heating  surface,  and  each  of  its 
first  three  boilers  has  1,000  sq.  m.  t  10,750  Bq.  ft.).  In  the 
concluding  process  ol  crystallisation,  SteCTcn's  method  (ihis 
Journal,  1900,  1028)  has  led  to  a  great  saving  of  time  and 
■  xpense,  as  compared  with  the  ml  method.  By  a  com 
hination  of  the  Steffen  method  with  a  softening  or  annealing 
appliance  devised  by  Bocquin  an  1  Lepchinsky,  and  by 
promoting  crystallisation  with  the  aid  of  a  priming  of  sugar, 
the  centrifugal  machines  ultimately  throw  out  molasses 
incapable  of  yielding  further  crystals.  By  crystallisation  in 
motion  only  two  grades  of  sugar  are  made,  hot  chambers  are 
dispensed  with,  and  final  treacle  is  turned  out  six  days  after 
the  beetroots  are  received,  instead  of  si\  months  after,  as 
formerly.  Larger  crystalliscrs  and  boilers, more  centrifugal 
machines,  and  complete  re-arrangements  are  required,  but 
more  sugar  is  obtained,  with  a  smaller  consumption  of  coal. 

—A.  S. 

Sugars;  Came  of  the  Rapid   Deterioration  of  Home . 

II.  C.  Prinsen-Geerligs.  Ilaadelingen  van  hot  vierde 
Congress  van  bet  algemeon  syndeeaal  van  Suiker-Pab- 
rikanten  of  .lava,  van  Ingen,  Soerabaia,  1900,95  :  through 
/tils.  Untersuch.  Kahr.  Genussm.  1901,  4,  [16],  7ol. 

The  author's  researches  show  that  the  deterioration  of  sugar 
during  storing  and  transit  is  due  to  inversion,  the  cause  of 
which  is  the  activity  of  micro-organisms  taken  up  from  the 
air  by  moist  sugar.  To  obviate  this,  sugar  should  be 
packed  dry,  and  should  also  be  kept  dry. — T.  H.  P. 

Carbohydrates;  Action  of  Hypochlorites  upon  .     W. 

Brautigam.     Pharm.  Zeit.  1901,46,636. 

The  author  has  studied  the  action  of  hypochlorites,  bleaching 
powder  in  particular,  upon  the  carbohydrates.  Hypo- 
chlorous  acid  converts  starch  first  into  dextrose,  which  then 
produces  oxalic  acid,  carbon  dioxide,  and  water.  Dextrin, 
glycogen,  and  dextran  hehave  in  the  same  mariner.  Strong 
solutions  of  the  hypochlorites  in  the  cold  decompose  the 
members  of  the  grape-  and  cane-sugar  series  into  oxalic 
acid,  carbon  diozide,  and  water;  in  dilute  solutions  carbon 
dioxide  and  water  are  the  products.  The  mambers  of  the 
cellulose  and  melitose  groups  are  only  attacked  on  heating 
to  60—70  C,  when  they  produce  dextrose,  which  is 
further  decomposed,  according  to  the  strength  of  the 
hypochlorite  solution,  into  oxalic  acid,  carbon  dioxide,  and 
water,  or  into  carbon  dioxide  and  water  only. — A.  C.  YV. 

Ultramarine  fur  Blueing  Sugar.  A.  Herzfeld.  Zejts, 
Vereins  Deutsch.  Zucker-Ind.  1901,  38,  1—3;  through 
Zeits.  Untersueh.  Nahr.  Cenussm.  1901,4,  [16],  761. 
The  author  has  examined  four  kinds  of  ultramarine  by 
suspending  in  water  and  boiling,  the  hydrogen  sulphide 
evolved  being  passed  into  silver  solution  and  thus  deter- 
mined i  the  quantities  of  hydrogen  sulphide  found  were 
respectively,  0-024,  0-019,  0-009,  andO- 134  per  cent.  The 
last  sample  was  employed  in  the  manufacture  of  white  sugar, 
the  colour  of  which  changed  during  two  to  three  days' 
water  transit  to  an  unpleasant  grey  tiut.  The  evolution  of 
hydrogen  sulphide  and  the  subsequent  formation  of  traces 
of  ferrous  sulphide  are  probably  the  causes  of  the  grey 
colour.  The  action  of  the  enclosed  mother-liquor  on  the 
colouring  matter  possibly  plavs  a  part  in  the  action. 

— T.  II.  P. 

Apiin  and  Apiose.     E.  Vongerichtcu. 


See  under  XXIV.,  page  1034. 
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l'ATEXTS. 
I  -    .        ]..      Curbs,     l.undenburg, 

Eng.  l'at.  ;CM,  April  13,  1901. 

-  an  improved  osmose  frame,  distinguished 

!«o  triangular  parts,  constituted  by 

t  si,K-  of  tin-  frame  and  by  two 

obliquely  placed  sosceles  triangle.    This 

I   into  two  by  a  yertical  rod.    The 

-  •  formed  serve  as  bags  to  rec<  ive  the 

sediment  1  f  thi  ■  n  entering  and  of  the  osmose 

Che  two  bags  communicate  with   the 

•r  the    incoming  molasses  and   with   a   channel 

through  which  passes  the  outgoing  osmose  wat<  r,  as  well  as 

with  discharge  and  c  lannels.    This  arrangement 

permit-  of  the   use  of  rectangular  non-perforated  osmo-r 

paper,  and  also  the  filtiation  of  muddy  liquid. 

The  following  are  modifications  of  the  apparatus  : — 1. 

The  channels  for  the  circulation  of  the  liquids,  and   for  the 

discharge  of  the  sediment  in  the  hags,  are  replaced  by  pipes 

connected  to  corresponding  openings  formed  in   the  outer 

walls,  an.',  communicating  with  the  bags  to  avoid  weakening 

the  er  ■--    bars.      -.    Plates   divide   the    frames    into  groups 

with   collecting   recipients   and   sediment    bags,    the    plates 

ritfa   channels  connecting  the    recipients  of 

group  with  the  lugs  of   the  adjoining    group  in   such    a 

wav  that  tin-  liquid  mass  will  pass  successively  through   the 

: ..]  groups      Cut-off  blocks  may  also  be  used  for  closing 

tie-   channels,    these    blocks   allowing    the    liquids    to    be 

refiltered   in  the  following  groups  after  passing  through  the 

first  group  of  frames. — J.  L.  15. 

/  t  for  Converting  Wood  anil  other  Ctllulose 

ial    into    .     A.    Classen.    Aix  -  la  -  Chapelle, 

Gemtau'y.     Eng.  Tat.  12,588,  June  -Jo,  1901. 

Tim  100   parts   of  wood,  containing   from 

■1:,   t..    30   per  cent,  of  water,  with  30  to    15  parts  of  an 
aque  1  of  sulphurous  acid,  beating  the  mixture 

1  1;.  C.  from  30  to  Co  minutes, 
the  mixture  being  stirred  meanwhile.  The  free  sulphurous 
acid  is  then  blown  off,  and  the  mass  boiled  with  water  to 
in  a  -agar  solution.  In  this  operation  the  sulphurous 
is  largely  oxidised  to  sulphuric  acid,  so  that  it  is 
unnecessary  to  add  an  oxidising  agent,  as  was  stated  in  the 
patentee's  previous  invention  (.this  Journal,  1900,  364). 
The  •  in  comprises   the   use  of  a   mixture  of  sul- 

phurous and  sulphuric  acid,  the  operations   bring  carried 
out  as  described  above. — J.  I..  B. 


XVII.-BREV7ING,  WINES,  SPIRITS,  Etc. 

Molt  hiation  of  Fuels  Employed  in ,  uith 

I  Reference  I"  the  Arsenic  thai  Contain.     A.  R. 
mpI  l;.  E.  K.  Newlauds.     J.  Fed.  Inst,  of  Brewing, 
11,7,  315—337. 

..f  the  authors  (V,.  E.  )!.  Newlauds)  has  recently  devised 
a  pr<  this   Journal,    1901.736)   for  retaining  the 

whole  of  the  arsenic  in  coal  and  coke  in  a  fixed  condition 
by  treating  the  fuel  with  a  basic  substance,  such  as  soda  or 
lime.  Thi-  serves  as  the  basis  ol  the  method  to  be  described 
for  d  ilermining  the  arsenic  in  find.  The  authors  first  proved 
that  the  whole  of  the  arsenic  is  fixed  when  coal  to  which 
a  known  amount  of  ar-eni  his  sulphide  has  been  added,  is 
burnt  with  an  excess  ct  lime. 

[f  a  known  weight  of  the  fuel   be   intimately  mixed  with 
.   inerated  in  a  muffle,  tie-  arsenic  in  the  residue 
t  the  total  arsenic,  whilst  if  a  portion  be  burnt 
n  enic  determined    in    tin-  ash,  the   fixed 
will   be  obtained,  and  the  difference  between 
two  determinations  will  give  the  volatile  arsenic.    Two 
porli  10  grms.  of  the  fuel  are  separately  burnt  in  a 

mm-  and  one  mixed  with  half  its  weight 
aich  must  be  fr.  aic.     The  residues  are 

hloric  acid,   dilated   to  a   known 
a   aliquot   portion    submitted    to  the   Marsh- 
It  r.  Since   the    metalloid    is    in    the    arsenic 
lition,  the  test  must  I  to   run  for  half  an  hour, 
■how  the  amounts  of  v..!  md  fixed 


arsenic  occurring   iu   typical   samples  of  Welsh   anthru 

gas  coke,  and  oven  coke:  — 

Welsh  Anthracite. 


Ash. 

Volatile  Ar>.  inc. 

tiv 

Pi      1 

Grains  per  T.b. 

Grain 

1 

15-1 

u-ni  r 

3 

PI  0 

0-048 

:. 

2  SO 

(I'll   s 

4 

1  -90 

Nil. 

0-O4S 

H 

L'-.'!ll 

0-007 

ti 

CEO 

u-uli 

i 

l  •  53 

o-osa 

8 

II'H 

0--.V.2 

9 

2'4t 

Onl'.l 

in 

8-80 

Nil. 

0-2S0 

Gas  Coke. 

llatile  Arsenic.             Fixed  Arsenic. 

<  ini ins  per  Lb.               Grains 

1 

0-012 

0-lill 

Q 
8 

0(121 
0-06:S 

0-070 

4 

0-0H 

Oven  Coke. 

Asli.  Volatile  Arsenic.    Fixed 


Per  Cent. 

i.i-i;ii 
4-CO 


Grains  per  Lb. 
Nil. 
Nil. 


It  is  noteworthy  that  the  larger  proportion  of  tin 
in  cuke  is  retained  in  the  ashes. 

A   series   of  experiments    are   next    described    with 
object  of  testing  on  a  practical   scale  whether  the  whole 
the   arsenic  is   retained  in  the  fixed  condition  by  addin 
basic   substance  to   the   fuel.     Gas  coke  was  miv 
quantities  of  slaked  lime  varying  from  5  to   10  pi 
and  the  arsenic  estimated  in  the  resulting  malt.     In  Ei 
cases  kilning  was  carried  out  with  similar  fuel,  but  with 
lime.     Generally  it  would  seem  that  dry  slaked  lime  is    i 
best  material  for  retaining  the  arsenic,  and  the  expe 
prove  the   possibility  of  using   arsenicated  coke  for  dn 
malt,  provided  it  be  treated  by  the  process  above  de 

—J.  h.  I! 

Oats  in   the   Manufacture  if  Beer ;  Employment   of—  . 
E.  Ruffer.     Woch.  fur  Brau.  1901, 18,  [38],  40*. 

The  employment  of  oats  in  the  brewing  of  becrdat 
very   early   times;  but   this   grain    was  generally  used 
connection  with  barley  or    wheat.     Although    beet 
from    oa's    aloDe    has    a    very    pleasant,    sharp    flavour, 
presents  great  difficulties   in  the  clarification,  or  en 
clears   at   all.      The   author   gives   a  short    survej 
history  of  brewing  with  oats  from  the  middle  ages  down 
the   present  time.     <  >ats  are  used  only  in   the  m 
the  malting  process  requires  great  cautiou,  since  the  Oouol 
become  warm  very  readily  and  quickly. 

Oat- malt  grist  is  only  suitable  as  an  admixture  to  bai 
and  wheat  malt  mashes  -,  the  highest  proportion  adl 
without  detriment  to  the   clarification,  is  one-sixth  of  I 
total  grain  in  the  mash.     The  use  of  oats  up  to  til  - 
favours  and  stimulates  the  fermentation,  aud  imparl 
beer  a  fine,  vanilla-like  flavour,  whilst  clarification  * 
only  a  very  short    time.      Larger  proportions  of  oat-  ll 
the  above  spoil  the  clarification  and  have  a  very  had  influei 
upon  the  stability  of  the  beer;  these  effects  are  attri 
to  the  presence  of  somewhat   large  proportion-  ol 
albuminoids. — J.  1'.  B. 

Preservation  of .     D.  F.  Kleinke. 

fur  Brau.  1901,  18,  [34],  4^4— -1-J6. 
A   SVSTEM  of  preservation  of  hops,  in   the  proper 
ord,  does  not   exist.     The  medio.. 


Hopi  : 
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in    pressing    the    dried    hops,    with    or   without 
pouring,  into  bales,  which  are  then  place  1  in  hermel 
md  stored   in   a  cool  room:   the  effect, 
r,  is  only  temporary.     According  to  a  system  in  vi 

id,  the  hops  are  stored  at  a  temperature  I)  ilow  the 


int.  But,  whilst  the  hops  are  preserved  by  this 
tment  in  tlie  very  best  condition  and  with  an  excellent 
na,  they  lose  this  aroma  very  rapidly  after  being 
oved  from  the  cold  chamber  for  use.  Consequently, 
method  is  only  applicable  when  the  cold  storage  rooms 
-ituated  in  the  brewery  itself.  This  observation  raises 
i  whether,  under  ordinary  conditions,  it  is 
'Saury  to  protect  hops  not  only  against  heat  but  also 
inst  frost.  The  preservation  of  hops  by  storing  in 
■Hs  from  which  the  air  has  been  exhausted  or  replaced 
uitrogtn  is  uncertain,  owing  either  to  the  incomplete 
oval  of  the  air  or  to  the  fact  that  air  may  not  be  the 
•  cause  of  deterioration.  The  author  has  made  successfid 
eriments  on  a  small  scale  by  preserving  hops  under 
er,  after  beating  thera  with  the  water  to  a  temperature 
2'  C.  for  one  hour. 

lie  main  difficulty  lay  in  the  complete  elimination  of  all 
air  bubbles,  which  appear  to  cling  obstinately  to  the 
not  of  the  hops  ;  with  care,  however,  the   results  were 

he   Following  is    a   description   of   the  apparatus  which 

author   would   propose  to    employ    on    a    large   scale, 

'gh,  for  lack  of  opportunity,  it  has  not  yet  been  tried. 

he  hops  are  packed  with  pressure  into  ::   tinned-iron 

I    _'.>,  a  is   the  water  inlet,  provided  with   a   tap 

i  sieve.     The  cover  /)  is  slightly  arched,  and  the  outlet 

'' is  placed  at   the   highest   point,  being  also  provided 

|  «  sieve  and  a  tap.     At  the  upper  end  of  c  the  vessel  d 

sed,  capable  of  boldirg   sufficient   water  to  rill  up  the 

cylinder  after  its  contents  have  cooled  down.     When 

i. as    been    filled    -with    hops    and     Ihe    cover 

iietically  sealed,  all  the  taps  are  opened  and  water  at  a 

H-'rature  °f   ~~> — S.">3  C.   is  forced  in  through   a  under 

sure.    As  soon  as  the  vessel  d  is  full  of  water,  tie-  tap  e 


is    closed,    and    a    pressure   of   water    i-    maintained  in   the 

oatus  in  order  to  facilitate  the  removal  of  the  air.      I  he 

air  thus  displaced  rises  into  the  vessel  d,  and  the  tape  is 

then  i  hilst  more  n  I  in.      ["he  op  -ration 

id  until   no    more    air  bubbles  are  displaced.      The 

1   so  thai   a  tempi  i   tare  oi 

G2°— 56    ('.is    i  two    boor-.      During 

the  cooling,  nil  the  taps  ara  closed  with  the  exceptioi 

irds  shut,  and  the    ippara  i   in  a 

suitable  place. — J.  V.  B. 

Yeast ;  Buchner's  Expressed  Extract  of . 

A.  Wroblewski.  J.  prakt.Chem.,  1901,64,  [13—14],  1—70. 

Tin:     author    draws    the    following    conclusions    from    the 
ills  of  the  work  described  in  bis  paper  :  — 
In  the  course  of  pressing  oat  the  cell-juice,  it  was  observed 
that  the  later  running-  from  the  press  had  men- 

talive  power  than  the  earlier  portio  s.      feast  cell 
does  not  rotate   the   plan,'    i  !    light.     It    contains 

silica,  derived  from  the  kieselguhr  employed,  i 
general  conclusions  as  regards  fermentation  without  yeast 
.ells  were  confirmed  by  the  author  in  the  cast 
cultures  of  beer  and  wine-yeasts.  Zymase  does  not  diffuse 
out  of  the  cells  during  fermentation,  alcohol  and  carbon 
dioxide  are  consequently  the  excreta  of  the  yeasl  cell; 
invertase  also  acts  mainly  in  the  interior  of"  the  cells. 
Ni  utral  salts  at  a  concentration  of  about  l'."i  per  cent,  stop 
the  action  of  zymase,  but  small  quantitit  s  ,,f  th,  -.•  -.;,]ts  are 
f:n  mrable;  phosphates  are  very  favourable.  Small  quan- 
tities of  alkalis  stimulate  the  fermentation,  but  larger 
quantities  stop  it  ;  acids  are  also  harmful.  But  if  phosphates 
be  added  along  with  alkalis  or  acids,  the  harmful  effect  of 
these  agents  is  counteracted.  Hence  the  theory  of  the 
protective  function  of  phosphates  in  the  .ells  is  deduced. 
Dilution  with  water  diminishes  the  fermentative  power  of 
the  cell  extracts  to  a  disproportionate  degree;  excessive 
dilution  destroys  it  altogether.  Formalin  at  0"05  per  cent. 
concentration  stop-  the  action  of  zymase;  nitrites  and 
especially  nitrous  acid  are  very  harmful.  Evolution  of 
nitrogen  takes  place  on  the  addition  of  nitrites  even  when 
the  extracts  have  been  previously  boiled.  From  this,  the 
author  deduces  the  hypothesis  that  denitrifieation  in  the 
soil  depends  upon  purely  chemical  processes.  Alcohol  at 
about  15  per  cent,  concentration  retards  the  fermentation 
and  at  about  20  per  cent,  stops  it.  at  the  same  time 
throwing  down  a  precipitate  in  the  juice. 

The  author  describes  a  method  for  the  estimation  of  the 
invertive  power  of  solutions  and  preparations  of  invertase, 
also  a  process  for  obtaining  crude  invertase.  The  invertase 
preparations  hitherto  obtained  have  been  contaminated  with 
large  quantities  of  a  carbohydrate,  which  has  been  identified 
lo  other  authors  as  a  niannosane.  Invertase  cannot  be 
salted  out  from  its  solutions,  neither  is  it  precipitated  by 
acetic  acid;  the  author  has  repeated  the  studv  of  the 
actions  of  chemical  agents  upon  this  enzyme.  The  author 
divides  the  catalysing  constituents  of  the  juice  into  three 
!a-s,-s  :  catalysers  of  simple  constitution,  enzymes  which 
belong  to  the  proteose  group  of  albuminoids,  "and  lastly, 
catalysers  which  very  nearly  approach  protaplasm  in 
nature,  of  which  class  zymase  is  as  yet  th-  only  member 
known  The  author  has  further  observed  that  the  action 
of  invertase  is  reversible  and  that  when  allowed  to  act  upon 
glucose  or  invert  sugar  under  certain  conditions,  tin-  enzyme 
brings  about  condensation  with  increase  of  optical  rotation. 
The  expressed  cell-juice  of  yeast  contains  organic  phos- 
phorus  compounds  amongst  which  i^  a  characteri 
crystalline  body. 

la  the  qualitative  examination  of  the  expressed  ju 
albuminoids    coagulable    at     various    temperatures    were 

found,  including  albumins  and  globulins.     The  albuminoid 
dated    at   41      C     possesses   certain    properties    corre- 
ling  with  those  of  zymase.     The  following  bodies  were 
lentified  : — proteoses,  peptones,  alcohol,  mucins,  man- 
nosane,  a  reducing  body,  formic  acid,  another  volatile  acid, 
noiesterin,  aldehydic  bodies,  tyrosine,  glu- 
tamic acid,  other  amino  acids,   a   diastatic  and  a  glycogen- 
hydrolylic  enzyme ;  for  the  extraction  of  the  cell-juice  with 
ether  a  special  apparatus  was  devised  — J.  !•'.  B; 
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Beer    Yeast   in    Prest         Y       ':     Detection    of .     A. 

trth.     /.cits,  offentl.  Chena.  7,  2sl  :  Chem.  Centr., 
744. 

.  iiii-rvMUN.-,   tlie  replies  of  Ilerzfcld  and  of  Kiittner 

'1  (this  Journal,  1901,919),  the  author  holds  to 

his  former  opinion  tli.it  Bau's  method  cannot  be  accepted  as 

1  one  for  the  detection  of  beer  yeast  in  pn 

It  is  undoubted  th-it  there  are,  in  commerce,  pure 

itioa   proc  SS   which    ferment   a 

-  iluti  >n 1] vi  1  ntit  itive! v  within  2  t  hours. 

All:  prepared  by  the  aeration  process  examined 

by  the  author  strongly  attached  ntelitriose.    Bau's  method 

may  serve  f.  r  distinguishing  suspicious  yeasts  from  those 

above  suspicion  and  may  thus  be  useful  as  a  preliminary  to 

further   examination,   but    it   can  never  be   regarded   us   a 

-  '.  e  test.  —  A    S 

lle.r  Yens!  in  Pressed  Yeast  ■   l>  lection  oy  OJour  of . 

S.  Kiittner  aud  C.  Dlrieh.  Zeits  Sffjntl.  (  hem.  7, 
273—274.  Chem.  Centr.,  1931,  2,  [10].  650.  See  also 
this  Journal,  19t>l,  S4J,  919. 

The  author  tinds  that  yeasts  after  long  standing  (ahont  four 

-  in  closed  vessels  at  the  ordinary  temperature,  differ 
considerably  as  regards  odour,  according  as  they  have  been 
mixed  withbeer  yeast  or  not.  Simples  c  mtaining  beer  yeast 
have    a  sour.   Buffooaling    odour.     The   indications  of  this 

iut  test  "  eoincide  with   the  results  obtained  by  Bau's 
method. — A.  S. 

Distillery-Yeast  and  low  Ftrm,  nlation  Beer-Yeast,  Distinc- 
tion between ,  by  the  Estimation  of  their  Fermentative 

taf  different  Temperatures.  C.  J.  Lintuer.  Zeits. 
fur.  Spiritusind,  1301,  24,  No.  35,  359—360. 
lr  is  well  known  that  low  fermentation  yeast  is  not  so  well 
suited  for  bread-making  purposes  as  distillery  yeast.  Beer 
yeast  ijeir  rally  raises  the  dough  quickly  but  the  fermentativt 
action  is  not  continued,  with  the  result  that  the  dough  falls 
together  in  the  oven  and  the  bread  does  not  have  the  desired 
porous  property.  Since  the  determination  of  the  fermenta- 
tive power  of' these  two  types  of  yeast  at  30°  C.  threw 
no  light  on  the  question,  the  author  considered  that  the 
difference  of  the  behaviour  of  the  yeasts  at  the  temperatures 
reached  in  bakiog,  might  offer  some  explanation. 

According  to  recent  investigations  the  temperature  in  the 
centre  of  a  mass  of  dough  during  bakins  does  not  exceed 
104  C.  With  the  slow  rise  of  temperature  different  ye3Sts 
show  varying  fermentative  powers.  This  point  is  brought 
out  bv  the  following  determinations  which  were  conducted 
ace  >rding  to  llayduck's  method  but  at  different  temperatures  _ 


3)'C. 
CO,. 


n 

beer 

3 1 

- 


Distillery  yeast 


I 
r 
1 


9 

1U  I, 

12    White  beer  yeast 
(top  fermentation). 


C.c. 
3'iU 
173 
SIS 

350 
217 
L".l  I 
113 
275 

2SK) 
210 


45=  C. 
CO.. 


C.c. 

21s 
•1V1 

210 

1B2 

170 
330 
IS 

554 

388 
(.28 
253 


SO'C. 
CO* 


C.c. 

307 
72 
63 
28 
23 

279 

SSI 

118 

173 
lfil 
136 

1  a 


figures  show  that  low  fermentation  yeast  are  more 
affected  by  temperatures  above  30  C.  than  distillery  yeasts, 
:md  this  may  be  the  reason  of  their  different  behaviour  in 
the  bakery.  The  author  states  that  if  the  fermentative 
power  at  4."j  C.  i<  lower  than  at  30  C.  the  yea-t  consists  of 
a  mixture  of  much  beer  yeast  with  little  distillery  yeast ; 
should,  however,  the  fermentative  power  be  considerably 
higher  at  45°  than  at  30  C,  the  yeast  is  derived  from  a 
distillery.  If,  in  addition,  the  \ea»t  be  submitted  to  the 
raffinose  test  "i  A.  liau,  a  certain  conclusion  may  be  drawn 
as  to  its  origin.  The  interesting  point  is  raised  whether  a 
which  shows  the  highest  fermentative  power  at 
45 — 50   C.  is  the  one  best  suited  for  baking,  and  iu  view  of 


Hansen's  and  Delbruck's  observations  whether  it  i<  po- 
to  acclimatise  a  low  fermentation  beer  yeast  to  ha 
purpose  .  — I.  L.  B. 

Mannitol  Ferment;  The  .    TJ.  Gayon  an  1  E.  HjV  ■ 

Ann.  lu-t.    Pasteur.  15,   527— 563  ;  Cheui.  CiW 
2,  [10],64S. 

I'm    ferment   examined  by  the  authors  produced  ram  i 
only  from  lacvulose;  with  all  other  sugars,  it   gavi 
tog   ihcr   with   carbon   dioxide,   acetic,   lactic,  and   suci 
acids,  and  glycerin.     The  minuitol  ferment   is  distingiii 
from  other   microbes  which  form  alcohol,  in  that  it  i< 
indifferent  towards   sugars   aid   alcohols,  and  that  it  yi 
the  fame  products   with    allied    compound-,    for 
with  glucose  aid   galactose,   saccharose,   and    lie- 

mannitol   ferment    always   for  ns  glycerin   and  -i inic 

simultaneously,  whereas  with  oth;r  mierohes  only  th 
of  these  two  compounds  appears   to   hi'  formed.     '1  h  >■ 
duction  of  alcohol,  carbon   dioxide,  glycerin,   and 
acid  in  almost  the  same  proportions  as    in  normal 
fermentation  shows  that  part  of  the   sugar  i-  dee  n 
tbe  same  manner   as    by   beer  yeast,   but   the  win 
sugar  is   not  split  up  iu   this  way,  part  being 
with  formation  of   acetic   aud  lactic  acids ;    it  is  n  e 
that  one    of  these  two    acids   is  never  formed  alone, 
sugars   which,  according   to   1'ischer,   can  he   directly 
mented    by    yeast    ((/-fructose,  rfglucose,  </-galae 
rf-mannose)  are  fermentable  by  the  mannitol  ferment. 
decompDsing   power   of   the    nnnnit.  I    ferment  i- 
than  that  of  the  S  iccharonn/ces,  for  the  former  cai 
the  sorbose   molecule,  and  even  acts  upon  pentoses,  «    | 
the  yeasts  only  ferment  sugars  with  O,,  C6,  C,,.  or  Cw   '( 
tbe  pentoses,  /-xylose  is  readily  decomposed  into  a 
lactic  acids,  and,  under  certain  conditions,  the  isomei 
xylose  are  also  fermentable  by  the  mannitol  ferment, 
characteristic  property  of  the  mannitol  ferment  of  prodc  I 
manuite  only  from  levulose,  mav  be  used  for   the  drte<  u 
of  the   latter  iu   mixtures    of   fermentable    carbohydt  . 
Saccharose,   maltose,   lactose,  and  rafnoose  are  fe 
directly  by  the  mannitol  ferment,  and  do  not  need  t    . 
previously  subjected  to  hydrolysis. 

It  is  appa'ent  from  the  description  given  of  the  pr 
of   the  mannitol   ferment,  that  it  cannot   be   the 
"  sicknesses"  in  wine. — A.  S. 

Wine;   77ie  Organisms  of  Alcoholic   Fermentation  in  I 

Manufacture  of .    \V.  Seifert.    Weinlauhe,  19 

through  Zeits.  L'nters.  der  XahruDgs-  und  Genussmi  I, 
1901,4,  790—791. 

Tin     difference   iu  fermentative   power,    stability    I 
aleohol,  aeids,  sugar,  yeast  poisons,  &c,  is  of  vain 
differentiation  of  species  and  races  of  yeast.     The  n 
capacity  towards   alcohol  is  of  considerable  importi 
practice.     llusts,  to  which  11  percent,  of  alcohol  «  u 
were  fermented  ua  ler  si  nilar  con  litioas.     After  fe. 
t;on   they  contained  the  following  quantities  of  s. 
Ivlo-terneuberie:,   1894,  241  gnus.;  Oe-denburger, 
1-43  gnu-.,  1897,  C84grms.;   M arcobrunner,  8*30 1 
Gumpoldskirchner,  20-93  grnis.  j  Himalaya,  2*02 
M  izz  mer,  2-9  igrin-.  ;  Steiuberg,  14*86  grms. 

Wine  yeasts  also  show  marked  divergences  in  the  pn 
of  spore-formation.     Strasser  yea-ts  form  spores  with  gi  < 
difficulty  after  87   hours  at   25°  C.     In   marked  dil 
to   this   is  the  yeast   of  SultvroJer,  47:  anj   WVyrer.  . 
which  form  them  readily  at  36°— 37    C— -J.  L.  H. 

Bulgarian  Brandies  :  Examination  of .  Z.  Kal 

Oesterr.   Chem.-Zeit.,    1901,  4,  57—5'.'.      Z 
der  Nahrungs-un  1  Genussmittel,  1901,  4,  795. 

Tin.  author  has   examined    13  brandies  of  BulgJ 
according  to  the  methods  of   Lusson,  Girard, 
100  ccm.  of  purified  commercial   alcohol  contain- 
ing  to   these   methods,  10  mgrms,  of  impurities,   Fre 
cognacs   from    3'"i   to    350  mgrms.     Lusson  has  I 
oxidation  coefficient — the  relation  expressed  in  par1 
of  the  sum  of  the  aldehyde  and  acid  to  the  total  coeltic  I 
of  impurities — as  a   measure   of   the  age  of  bratio 
found    that  the  oxidation  coefficient  of  young  brai 
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Sieeed    10,    whilst    that   of    old    liraiuli,  -i    (in    .. 

16.     This    law,  however,  docs   not   hold  good   for 


Bulgarian   brandies.     The  results  obtained  by  the  author 
are  shown  in  the  following  table, 


ilcohol. 


Approximating 

Wim* 
ilcohol. 


Mi  vi  urea  of 

I 
mereial  will 
Ui    hoi.  Alcohol. 


Ivit.V 

Aileil,  vol.  per  Mm... 
|li-net, irri'i.  in  Inn  e.c.. 

ic  iii-iil) 





'  -  i- 1  ... . 
-    isobl-.tyl 

ipurily.. 
ii-iit  .... 
bighi  i  aleuhols. 
i    er  alcohols  j 

i 


ii-'.rs7 
.-.l-l.-i 

I'm 


L90-4 

2  ll 

isa-s 
■J7;;  7 

04V2 

:;.;■.-, 
406  2 

■j-ih; 


o-9  na 

-H-.-ll 

5  26 


0-9381 

.M-i.-i 


11-71' 
1T.1 


183- 1 
W'SI 

111 

112-7 

■_'.  2  I 

631-0 

:;.-,-.-, 
104-8 

2-50 


78-80 

31  -a 

ii  :> 

H-flO 

174-20 


- 
1-9 
76-80 
111-9 


331-7       312.1 

;;i-'.' 
216-8       188-7 


•1  -09 


1-46 


0-!  1-- 

0-9536 

14-00 

i 

■  I,. 

0-78 

0-41 

(T54 

175-6 

1117-7 

36-S 

M'l 

58-3 

2'2 

22 

.-i-'.i 

142-0 

:,.-,-  l 

159-2 

1121 

in:..; 

615-6 

■U7-;i 

164-4 

•11  1 

16-6 

:.-,! 

SOI -2 

1678 

201-5 

1-12 

2-03 

1-15 

11  these  sam-  les  erutained  reducing  substances.  The 
urs  of  1  to  H).  and  13  were  due  to  tannin  and  caramel, 
•  t  11  and  l'J  were  coloured  with  caramel. — J.  L.  Ii. 

Chiton/;  Spirit  from .     H.  Lauge.     Zeits.  fiir 

Spiritusind,  1901,  24,  [32],  330. 

"in  root  is  stated  to  contain  about  21  per  cent,  of 
■hydrates,  convertible  into  sugar  by  2 — ,')  hours  steam- 
in  presence  of  a  little  sulphuric  acid.  Unfortunately 
appear  to  be  no  data  as  to  the  degree  cf  fermentability 
is  sugar.  Experiments  made  in  Germany  some  years 
did  not  biiug  out  any  great  superiority  in  tin-  spirit 
•of  chicory  as  compared  with  potatoes.  Assuming  the 
i-  of  the  sugar  produced  to  be  fermentable,  chicory 
'i'  7-2  litres  of  absolute  alcohol  per  cwt.  as  com- 
1  with  6  litres  from  patntoes.  As  regards  the  yield  of 
.  chicory  may  be  taken  at  450  cwt.  per  hectare,  and 
ties  at  400  cwt.  Thus  1  hectare  of  chicory  land  should 
H2'4  hectolitres  of  alcohol  as  against  24  hectolitres 
potato  land. 

•   advantage   about  chicory   is  that  it   may  be   easily 
id  stored  for  a  long  time  without  deleterious  change. 
is  case  the  spent  residues  from  fermentation  of  i 
I  come  into  use  as  fodder  at   a  time  when   fodd  r   i> 
.   shortly   !i  tore   the    commencement   of  the   potato 
ory  might  also  be  employed  lor  increasing  'he 
-content  of  iow  concentiation  mashes.     Chicory  spirit 
■d  to   have  a   very  pure  flavour,  and  a  characteristic 
Hit  aroma.      Hut  the  chicory  plant  makes  very  severe 
nils  upon  the  soil,  far  more  oo  than  potatoes  or  even 
it";  the  sugar-beet.— J.  F.  B. 

Alcohol  in  Cider.     Times,  Oct.  1901. 

H.  Allen  points  out  that  bottled  ciders  are  richer 
ohol  than  is  supposed.  In  the  course  of  his  letter, 
ilh-n  gives  the  pioportions  of  alcohol  (per  cent,  by 
ie)  contained  in  various  beverages,  each   kind   being 

to  a  certain  range  of  strength  : — 


Cider.  Alcohol, 

perCent. 

minimum  of  Poaiological  Society 4 

*     average  ot  sweet  sample-;  (grignon) 3'8  to  4'1 

,,        dry  samples  (grignon) 5'4 

i,     Paris  municipal  requirement  average  ...  5  to  6 

,.  „  minimum .  3 

BngUsh-Balh  and  West  of  England  Society's  4 
minimum. 

Norfolk,  bottled 6  to  !> 

Devonshire,  bottled  (extra dry) G'7 

..        Herefordshire,  bottled 6'6 

lmcrican,  dry ci 

sweet 25  to  4 


Beer. 

Ordinary  draught 4'."> 

Burton  pale  ale 6'3 

Quinness's  XV  stout >-6 

l'lls.-n  lager  3'5 

\  nerican  lager 2'8 

Wine. 

Bordeaux  (vin  ordinaire) 7  to  9 

Ii    i   ne 13 

K    1  shcimer lo 

Champagne 11  to  13 

With  the  exception  of  the  Bath  and  West  of  England 
Society's  minimum,  all  the  English  ciders  are  as  strong  in 
alcoholic  content  as  beers  and  stouts. 

Dry  and  Sweet    Cider.     Times,  Oct.  1901. 

Mr.  I'.  J.  1.  ivd  has  found,  on  analysis,  that  one  cider 
contains  ten  times  as  much  sugar  as  another.  To  some 
the  first  would  be  a  poison,  whilst  the  latter  would  be 
beneficial.  The  manufacturers  cannot  produce  a  dry  cider. 
Apples  in  some  parts  of  England  contain  an  abnormal 
quantity  of  acid,  and  the  sugar  is  left  in  the  liquid  to  hide 
the  excess  of  acidity.  The  production  of  good  clear  cider 
depends  not  alon  .•  on  skill  in  manufacture,  but  it  also 
demands  a  good  natural  product  to  start  with. 

Wine;  Detection  of  Citric  Acid  in .     M.  Spica. 

SI .  ii    ler  XXUI.,  page  10 

PATENTS. 

Beer;    Improved    Manufacture    of    Non- Alcoholic  . 

A.  ('..  Bloxam,  London.     From  Gebrfider Salzer,  Winter- 
thur.     Eug.  Pat.  12,61)7,  June  21,  1S01. 

The  alcohol  is  removed  from  a  normally  fermented  beer 
by  boiling  in  a  vacuum  a;  oaratus  which  has  a  large  surface, 
so  ti  t  the  evaporation  m;  y  be  as  rapid  as  possible;  in  this 
manner  no  disagreeable  ta-te  is  imparted  to  the  beer,  and 
its  other  constituents  are  not  altered  or  volatilised  by  the 
boiling.  The  temperature  cd  the  contents  of  the  vacuum  pan 
should  he  from  40"  C.  to  6  )°  ('.  The  concentration  of  the 
beer  may  be  rectified  by  subsequent  addition  of  sterilised 
water  or  extract  of  hops.  The  product  is  ihen  passed 
through  a  sterile  filter,  air  '.  ing  excluded,  and  is  impreg- 
nated with  carbonic  acid  in  any  known  manner.  Claims 
are  also  made  for  means  fori,  ting  the  beer  from  the  bottom 
of  the  vacuum  vessel,  and  causing  it  to  flow  back  agaiu 
to  the  bottom  over  a  corrugated  surface  within  the  vessel. 

-J.  L.  B, 
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no    Wort  into   . 

Otto  SeJg  and  J.  1>.  and 
tram.     Kng.  Pat  12,906,  June  23,  1901. 
Tm>  pro  sts  in  subjecting  wort  contained  within 

I   to   the  follow  v.-  operations: 

■mentation  by  adding  yeast :  second,  with 
drawing  ilii-  main  body  of  the  yeas!  thai  has  -  parated; 
tliir  the   circulation  of   cooled 

brine,  and    d> n  irbonic   acid  by   the    remaining 

veast  :    and,   fourth,   removing    ihe    separated    sediments. 
The  apparatus  for  carrying  out  these  claims  consists  of  an 
enamelled  tnb  having  an  inclined  top,  a  tapering  bottom 
iwer   settling   pocket,   an   intervening 
i  cooling  pipe  within  the  tnb. — J.  L.  11. 

XV1II.-F00DS;  SANITATION ;  WATER 
PURIFICATION,  &  DISINFECTANTS. 

(A.y— FOODS. 

;  Preservation  of ,  in  Germany.     U.S.  Cons. 

Reps.,  Sept.  1901. 

Gtjbkther,    of   Frankfort,   sends   the 

ng  extract  from  an  article  on  preserving     .     -      - 

four  hundred  fresh  hen  eggs  "ere  subjected  to  the  action 

of  different  substances  for  eight  month?.     At  the  expiration 

of  t!  war-   found  that   the  eggs  which   had  been 

put  into  brine  were  all  spoiled  ;  of  those   which  had  been 

ped  in  paper,  and  of  those  which  had  been  immersed 
in  a  mixture  of  glycerin  and  salicvlie  acid,  80  per  cent, 
were  unfit  for  use.'  Of  the  eggs  which  had  been  rubbed 
with  salt,  or  imbedded  in  bran,  or  coated  with  paraffin, 
To  per  cent,  wer  1  with  collodion 

or  varnish,  40  per  cent.  ;  and  of  those   which   had  been 

.I  in  wood  ashes  or  had  been  painted  with  a  mixture  of 
liquid  L'la-s  and  boric  acid,  or  a   solution   of  permanganate 
of  potash,  only  20  per  cent,  were  had.     Almost  all  the 
that  had  been   coated  with   vaselin,  or  had  been  plact 
lime-water,  were  in  good  condition. 

Buthr:  Detection  of  Cocoa-Nut  Oil  in .     F.  Banwez. 

-      under  XXIII.,  page  1030. 

-   cramin  in  Foods  and  Drinks;  Defectum  of . 

Blarez  and  Tourrou. 

Sec  under  XXIII.,  p  . 

PATENTS. 

I  from  the  Seeds  of  the  Horse  Chestnut,  and  for  the 
Extraction  of  the   Hitter  Resinous  Principle  contained 

n  :  Manufacture  of  Nutritious  - .     A.  ITCigge, 

Hanover,  Germany.  Eng.  Pat.  17,7(58,  Oct.  G,  1900. 
Tiif.  percentage  of  albuminoids  in  the  horse  chestnut,  which 
averages  about  27 — 28  per  cent.,  is  considerably  in  excess 
of  tbat  in  lentils  and  peas,  but  owing  to  the  bitter  resinous 
principle  which  accompanies  it,  the  fruit  has  not  hitherto 
been  available  for  human  food.  By  first  slightly  roasting 
the  seeds,  removing  the  brown  Bkin,  reducing  the  pulp  to 
tine  powder,  and  percolating  this  w  ith  strong  alcohol  or  a 
mixture  of  alcohol  and  ethtr,  the  bitter  resin  is  removed, 
and  from  the  remainder  a  food  is  prepared. — L.  A. 

J      1;    Utilisation    of    Hi  si  Juan/     or     Waste    Products 

.     E.     1).'    Bell,    London.     Eng.    Pat.     18,936, 

Oct.  23,  1900. 
Oilcake  is  disintegrated,  freed  from  husk,  ^:. ,  ground  up 
with  an  equal  weight  of  water  or  milk  containing  potassium 
carlwnate  equal  to  1  to  2  per  cent,  by  weight  of  the  cake. 
The  paste  obtained  is  cooked  for  two  hours,  and  then  mixed 
with  butter  or  margarine  or  cheese,  an  1  heated, — I.   A. 

String 

.!.    I   Sen    .  and  <  .  ;;.  Hawley,  Minneapolis, 

Mini,  •   la,  DS.A.     Eng.  Pat.  15,447,  July  30,  1901. 

ROA6TED  coffee  beans  are  ground,  mixed  with  half  their 

jar,   starch,   or   carbonate   of    lime,   and   the 

re  i-  further  ground  in  a  centrifugal  grinding  mill. 

— L.  A. 


(B.)— SANITATION;  WATER  l'l  lMFll  At  It 

Setcat/e  Effluents;    The  Aeration  Test  for .     S.  El 

\.ialyst,  1901,  26,  [305]   197—202. 

In  examining  >  their  fitness  to  be  1 

with  the  local  river  water,  both  the  closed  and  the  opet 
are  in  use.     In  the  former,  the    liquid  is  preserved  in 
bottle,    and    the   dissolved    oxygen   is  determined  at 
intervals.     Since,  however,  the  amount  of  diss 
contained  even  in  saturated  water  is  insufficient  to  o  » 
the  organic   matter  which   maybe  present,  sewag 
rapidly   deteriorate    under   these    conditions,   whe 
would   become   inoffensive   under  natural   couditi 
open  test  is,  therefore,  preferable.     But  the  result- 
depend  so  much  upon  the  conditions,  and  no  labor. tt 
can   imitate   natural  conditions,  tint  a  -tandard   proci  i 
needed.     The  author  has   therefore,   instituted   a 
experiments   which    have   led    him    to    the    followi 
elusions  :  — 

1.  The   width  of  the-    vessel    has,  l,y   itself,   vcrj 
influence  on  the  aeration,  provided   the  proportion 

to  depth  be  great  enough  to  allow  of  sufficient   circuit  ■:, 
A  width  of  2  ins.  with  a   depth  of  12  ins.,  is  too  1 
satisfy  this  condition. 

2.  The  depth,  a-  would  b    expected,  ha?  a  gi    . 
the  amount  of  dissolved  oxygen   in  large  volume?  1 
diminishes    with    the    distance    from   the    s   ; 
circulation  interfere. 

3.  Tco  great  a  depth  and  too  shallow  a  liver  sh 
avoided,  and  the  relation  of  surface  to  volume  sh 
uniform  in  all  experiments. 

4.  The  following  conditions  appear  to  be  the  b 
samples  should  be  kept  at  a  uniform  temperature  in  c 
6  ins.  deep  and  o  ins.  wide,  exposed  to  the  air  a: 
but  protected  from  dun. 

5.  Kven   under  uniform   physical  c 

varies   greatly  with  the  nature  of  the  organisation 
sewage  and  in  the  water  used  for  dilution. 

In  support  of  the  latter  statement,   the  author  git 
results  of  comparative  experiment?  made  with  haih 
boded  sewage,  and   the   same  sewage   in  a   raw  si 
boiled  sewage   behaved    nearly    in   the   same   w.n 
boiled  water,  the  absorption  of  oxygen  from  tin  air 
a  continuous  increase  in  theamount  in  solution,     li 
raw   sewage  the   consumption  of   oxygen  by   fern 
gradually  became  greater  than  the  absorption  from  th  11 
and  the  amount  in  solution  decreased. — L.  A. 

Refuse  Destructors  in  Combination  with  Electric  1  ' 
S  ations.  J.  S.  Highfield.  Electrician,  1901.  7 
[1212],  606. 

The  author  gives  the  followiug  a?  essential   points 
good  refuse  de?tructor: — 

(1.)  Forced  draught,  preferably  provide!  by  a  I 
engiue,  as  being  more  economical  than  a  steam  jet. 

12.)  A  suitable  arrangement  of  duplicate  flue', 
one  set  can  be  cleaned  while  the  other  set  is  world 

(3.)  Charging    appliances    so   that   the    1 
quickly  transferred  from  the  carts  to  the  furnace  wii  n 
unnecessary  handling. 

(4.)   Raffling  chambers  or  other  devices  to  prevent   It 
entering  the  chimney  stack. 

(5.)  Arrangements  for  quickly  and  cheaply  r< 
the  clinker. 

If,  in  addition  to  the  destruction  of  refuse,  - 
1  e  contemplated,  then  the  following  further  conditi 
be  observed  : — 

(I.)  A   high  pressure    boiler  in    connection  with   el 
furnace,  of    which  there   must  be    at    least    two,  one 
stand-by. 

L'he  division  of  each  furnace  into  Iwochamb    j 
-one  of  which  must  always  be  in  full 
other  is  being  "  clinkered  "  or  charged. 

(3.)  Iiy-pass  flues  so  that  any  surplus  heat  can  I 
direct  to  the  chimney. 
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i  I.)  Arrangements  to  prevent  cold  air  having  access  to 
•  boiler  during  charging  or  "  clinkoring  "  operations. 
(.'..)  Duplicate  flues  to  enable  the  furnaces  to  be  worked 
uisly  from  week  to  week,  one  sot   of  flues   being 

ni  for  th.;  necessary  periodical  cleaning  operations. 

U  St.  Helens,  the   plant    consists   of   two  Beamen  and 

as'  furnaces,  each  divide. 1  into  two  cells;  each  furnace 

steam,  t>  its  lull  capacity,  a  Bibcock  boiler  with 

ft.  of   heating    surface.     The   forced   draught    is 

trilled    by   an    18-h.p.    motor-driven    fan,   the   average 

in   the   closed   ash-pits  being   :i   in.   on   the  water 

\t  the  power  station  there  arc  five  steam  generators 

h  a  total  output  of  1,01)0  kw.     In  addition  to  the  steam 

destructor  boilers,  steam  is  supplied  from  a  batter} 

30  ft.    by   8-ft.    Lancashire    boilers.       The    steam 

ire    designed    so    that    two   steam    sets,    each    of 

i  kw.  capacity,  can  be  run  from  the  destructor  indepen- 

itly  of  the  other  boilers,  or  the  destructor  boilers  end  the 

ncaahire  bailers  can  supply  the  whole  range  in  parallel; 

machine  circuit  a  watt-hour  recording  meter  is  fixed 

measure  the  output  from  the  generator. 

t  has  been  found  that  the  calorific  value  of  the  refuse  is 

tinctly  better   in  summer   than    in   winter.     The  refuse 

mewhat  from  day  t  i  day,  and   therefore  if  no  other 

re  available,  it   would  be  necessary  occasionally 

ial  under  the  destructor  boilers,  or  to  hold  a  reserve 

boiler  ashes  and  clinker  to  use  when  the  calorific  value 

ho  refuse  was  poor. 

'he  following  table  shows  the  results  of  the  first  year's 
king  of  a  new  plant,  and  gives  an  indication  of  the 
ial  value  of  a  small  destructor  plant  in  a  town  nherc 
refuse  has  a  good  calorific  value.  Owing,  however,  to 
•M-i.lerahle  amount  of  alteration  and  reconstruction,  the 
liciency  of  working  has  not  been  attained  : — 

i lures  J  or  One  Year's  Working  (March  31jrf,  1900,  /  i 
arch  31s/,  1901)  of  a  Tiro-Furnace  Refuse  Destructor. 


Total 
for  Year. 

Average 

per  Week. 

0,7(8  tons 

70,(1011  units 

3(55,000  units 
55W. 
88(. 
B8«. 

8,900  tens 

22H,  Vs.  Sit. 

mi. 

188  tons 
1,3 16  units 

7.010  units 

ti/.Si,  erf. 

11.  Vis.  Irf. 
W.  Is.  7'/ 
7.1  tens 
42.  as.  id. 
St.  18s.  V. 

Tils-  burnt 

i  sry  used  to  drive  fan  and 
itora. 

Is  generated  by  steam 

■sea  burning 

repairs 

d  wages 

linker  produced 

rtar  -  ihl 

-vino  units  generated  at 
3d.  per  unit. 


Averages  per  Ton  of  Refuse  Burnt. 

Units  generated .57  ;j 

used  on  works 3-1 

i    burning,  including   wages,  light,    and 
power 22-  id. 

repair.,  ( wages  and  stores) 3"0t/. 

Total  cost  of  destruction 25' lit. 

removing  clinker  not  otherwise  used 5'5</. 

Total  cn.t  of   destroying  refuse  and  removing 
part  of  clinker , 30' 6i/. 

i  addition  to  supplying  steam  to  the  electric  works,  the 
ructdr  also  supplies  steam  to  drive  two  mortar  mills 
a  steam  winch. 

he  author  concludes  that  in  certain  cases  where  there 

uitable  site  for  destructor  and  electric  works,  and  where 

erk.  ate  not  very  large,  the  combination  can  be  use- 

•  made,  when   a   traction   or  other   good   all-day  load 

.     For   a   very  large  works,  or  for   a   station  which 

"drives  a  lighting  load,  there  are  not  many  instances 

there  is  any  economical   value  in   the  combination. 

-»ch    eases    it    would    probably    be    better    to    use    the 

motor  furnaces    to  provide  steam  for  driving  mortar 

t  or  other  machinery  on  which  the  calls   are   not    so 

ting  as  on  an  electrie  power  plant. — A.  S. 


Exhaled    In;  ffon  Poisonous  Character  of .     II.  r. 

Nussbaum.     Gesundheite  tog.,  Feb.  28,  1901,  56.     Proc. 
Inst.  Civil  Eng.  1901, 145,  [8],  (it. 

It  his  been  frequently  s,,  ;,_.  !3ted  th  il   a   sul  i  i,  of 

the  nature  of  an  alkaloid,  must  be  present  in  air  expelled 
from  the  lungs,  because  of  the  ill  effi  l  o  ich  air  on 
human  beings  in  overci  >wd  I  an  I  ill-i  i  t  apartm  mts. 
The   author   refers    to   Formam  k's    re  on   ths   com- 

position of  air  respired  by  healthy  human  beings.  The 
only  alkaline  gas  found  present  was  amm  mia,  the  presence 
of  which  is  9tate  1  t  .  be  due  to  unsound  te  :th        I  i  tain 

abnormal  conditions  of  the  lungs  ami   air  passages.      I 
results  of  the  work  show  that  for  b   giei      purposes  in  th,. 

ventilation  of  dwellings,  it    is   i e   -n.    i  i    have   a   supply 

of  pure  air,  tree  from  smell,  and  capable  of  I  [entry 

changed.  It  is  also  requisite  that  inhabited  spaces  should 
be  maintained  at  a  regulated  temperature,  and  tint  the 
watery  vapour  present  in  the  atmosphere  should  not  excee  1 
no  per  cent,  of  that  representing  t"':i|  saturation,  at  all 
•  ■vents  in  spaces  where  the  temperature  may  attain  30  < '. 
and  upwards. — A.  S. 

PATENTS. 

Semage;   Apparatus  for  Spraying ,  upon  a  Filler  Bed, 

and    Apparatus    emu, -did    therewith.      S.    11.    Adams, 
Harrogate       Eng.  I'at.  16,037,  Sept.  10,  1900. 

Two  or  more  revolving  sprinklers  are  arranged  upon  a 
tubular  framework,  which  receives  the  iffluellt  and  is 
supported  over  a  filter-bed.— L.  A. 

Water}  Pfocess  for  Softening  .     F.   Breyer,    ICogel, 

near  Neulengbaeh,  Austria.     Eng.  Tat.  6217,  M  irch  25, 
1901. 

Fixei.y  ground  brick  is  heated  with  ."iO  parts  of  lime  water 
until  about  one-fifth  of  the  liquid  has  evaporated.  Bj  sub- 
sequent cooling,  microscopical  crystals  separate  on  each 
particle  of  (he  powder.  One  part  of  the  powder  thus 
prepared,  "calculated  as  dry,  is  mixed  with  1 ,000  parts  of 
the  water  to  he  softened,  preferably  in  a  cylindrical  vessel, 
and  the  liquid  is  stirred  by  blowing  air  into  the  vessel  at  the 
bottom.  When  this  movement  begins,  caustic  soda  is  a 
in  such  proportion  that  the  scale-forming  constituents  in 
the  water  arc  separated,  and  cr\stul!i-c  upon  r  .■  paitielc.-,  of 
the  pulverulent  barrier  suspended  in  the  water.  During  this 
part  of  the  process  sufficient  caustic  lime  is  added  to  ensure 
a  strong  alkaline  reaction.  Crystals  of  calcium  carbonate 
now  begin  to  attach  themselves  t  i  the  particles  of  the 
carrier,  and  favour  the  formation  of  crystalline  concretion." 
"The  excess  of  alkalinity  is  now  diminished  by  saturation 
with  carbon  dioxide,  and  the  liquid  is  filtered.  The  filtrate 
is  returned  to  the  filter  so  lo'^  as  it  is  turbid,  in. til  a 
crystal-clear  liquid  runs  through." — L.  A. 

Sewage    and    Effluents  from     Breweries    and    Technical 
Establishments  ;   Process  for  Deodorizing  and  Clarifying 

.      1'.    1).    Hahn,   Cap  ■     Town,    Cape    Colony,   and 

Otto   Leoz,   Johannesburg.  Transvaal.     Eng.  Fat.  7388, 
April  10,  1901. 

Sufficient  lime-water  is  first  added  to  render  the  sewage 
alkaline,  and  the  precipitate  is  allowed  to  settle.  The  clear 
effluent  is  drawn  off,  mixed  with  more  lime  water,  and 
subjected  to  a  stream  of  compressed  oir  until  it  has  become 
slightly  acid  ;  it  is  then  passed  through  a  filter  bed. — L.  A. 

CC0—  DISINFECTANTS. 

Formaldehyde ,  Determination  of .     I".  l'cska, 

See  under  XXIII.,  page  1031. 

PATENT. 

Disinfect  int   and  Antiseptic  Preparations  :    Oblainment  of 

.      I!.  .1.  Yarnold,  Strontium]  Hill,  Surrey,      ling.  J'at. 

20,034,  Nov.  7,  1900. 

Antiseptic  ointments  or  lotions  are  prepared  by  mixi  ig 
with  suitable  unguent  or  liquid  substances  the  viscid  or 
syrupy  product  obtained  by  the  action  of  ozone  on  terpineol. 
Antiseptic  and  disinfectant  solutions  are  prepared  by  blowing 
ozonised  air  through  terpineol  mixed  with  water. — L.  A, 
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XIX.-PAPER.  PASTEBOARD,  Etc. 

i  i  r'ain   Sited  .     A.  Wcichelt. 

pier-Zeit.  1901.  26,  [61].  2299. 
■  ■  li  isant  odour  of  siie  maj  be  removed  from  paper 
sprinkling   it  with   n  dilute   solution   of   formaldehyde 
,'■•    i  ontaining  sassafras  oil  (,'.  per   cent.),  ami 

pressing  for  a  few  hours.     The:  moisture  may  be 

neglected.       An   alternative   course   is  to  moisten   folds   of 
thick   paper  with   the  solution   and  lay  the  paper  between 
them  for  a  time.— K.  L.  J. 
Bone   Glue;    Frothing  of  — .       Papier- Zeit.   1901.  26, 

[69   ,  3594— 2595. 
Whes    trouhle   is  caused   by   the   frothing  of   bone-glue, 
gum  arabic,  varnishes,  and  the  like,  it  is  advisable  to  employ 
rubber  rollers  instead  of  the  felt  oiks  generally  used,  since 
these  latter  carry  air  into  the  viscous  fluids  and  beat  them 


into  froth.  An  instance  is  cited,  in  which  cigarette  pat 
had  to  be  colouied  brown  by  liquorice  extract,  and  the 
of  rubber  rollers  overcame  all  difficulties  as  regards  froth 
The  only  direct  remedy  for  frothing  appears  to  be  1 
petroleum  spirit,  but  its  employment  on  tin  Urge  seal, 
hardly  practicable  on  account  of  the  high  price,  and 
extreme  danger  involved.  The  best  course  is  to  obtain  ■»] 
fret  from  fat  and  acids,  which  do  not  froth  even  at  I 
temperatures.  Such  glues  are  supplied  to  manufacturer 
emery  papers,  to  whom  freedom  from  froth  is  nhsolu 
essential. — J.  !■'.  H. 


i  for  Technical  Purposes  [Paper].  G.  I  i- 
Sta/..  sperim.  ngrar.  ital.  34,  4:(9— -  446.  (  liem  i 
1901,2,  [11],  718. 

Afteu  a  short  description  of  the  technical  application  if 
casein,  particularly  in   paper  manufacture,  the  author  m 
analyses  of  different  caseins  :  — 


Water. 

Organic  Hatter. 

Ash. 

Nitrogen. 

PsO.. 

CnO. 

- 

1    -                         seven  different  samples)  . 
casein  :— 

Per  Cut. 
10-2 

19-82 
13-12 

Per  Cent. 
85-45 

81-26 

l\r  Cent. 
4'3o 

10-22 
5-G2 

PerCent. 

12- 12 

ld'SS' 
11-4 

Per  Cent. 
1-9 

1-53 

l->2 

Pi  r  I  ei  i 
1-88 

1-2 
0-3J 

0-71 

*  Organic  +  ammoniocal  nitrogen. 


The  value  of  a  sample  of  casein  depends  chiefly  upon 
it-  content  of  albuminous  substance  (calculated  from  the 
amount  of  nitrogen). — A.  S. 

XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  AND  EXTRACTS. 

Hydrugen  Peroxide  ;    Determination  of  the  Value  of 
Commercial .     P.  Sisley. 

See  under  XXIII.,  page  102«. 

m  Material;  Purification  of .     H.L.Wells. 

Amer.  (hem.  .1.  26,  [3].  2G5— 2G8. 
Tiif.  author  first  tried  precipitation  of  the  caesium  from 
concentrated  hydrochloric  acid  solutions  by  means  of  lead 
nitrate,  but  the  precipitate  CsC1.2PbCI«  obtained,)^  very 
heavy  compared  with  the  amount  of  cesium  it  contains,  and 
its  decomposition  with  ammonium  carbonate  produces  fmr 
molecules  of  ammonium  chloride  for  one  of  caesium  chloride. 
For  these  reasons  the  method  was  abandoned  in  favour  of 
that  of  (todeffroy.  Less  concentrated  hydrochloric  acid 
than  recommended  by  Godeflroy  is  used.  About  one-third 
or  one-baif  of  the  total  volume  of  concentrated  hydrochloric 
acid  answers  very  well,  and  bu>  the  advantage  that  it  can  be 
filtered  through  paper.  To  such  a  solution  antimony  tri- 
chloride, dissolved  in  hydrochloric  acid,  is  added  as  loDg  as 
a  precipitate  forms.  The  latter  is  collecled  and  well  washed 
with  cold  dilute  hydrochloric  acid. 

To  the  filtrate  and  washings  from  the  antimony  salt,  with- 
out concentrating  them,  had  nitrate  solution  is  added  at  the 
rate  of  2  or  o  L-rtus.  per  litre.  Chlorine  gas  is  then  passed 
in  until  the  solution  is  saturated  with  it.  After  standing 
for  a  lew  hours,  the  liquid  i-  decanted  from  the  precipitate 
of  the  salt  CfjPbCI6  (usually  coloured  green  from  the  pre- 
e  of  the  dark  blue  salt  Cs,SbCI6).  The  precipitation 
50  complete,  as  f'.ir  as  c-a-iuru  is  concerned,  that  the 
liquid  may  be  finally  discarded.  A  litre  of  such  a  liquid 
will  probably  hi  ation  only  about  0- 1  grm.  of  the 

Ce  PbCI,.  but  the  rubidium  salt  is  nearly  one  bundled 
times  more  soluble.  The  lead  tetrachloride  Bait  should  be 
washed  on  a  Buchner  fuonel  with  cold  dilute  hydrochloric 
acid.      The  antimony  salt  iCI,  is  decomposed  by 

treating  with  boiling  dilute  ammonium  hydroxide.  The 
antimonions  oxide  thus  produced  is  dense,  and  easy  to  filter 
and  wash,  and  can  easily  be  dissolved  in  hydrochloric  acid 
and  used  again  for  precipitating  caesium.  A  little  antimony 
goes  into  solution  in  the  ammonia,  but  is  removed  after  the 


liquid  has  become  slightly  acid  by  evaporation,  by  pas  j 
in  hydrogen  sulphide  and  filtering.     Ammonium  cliloriil  - 
removed  by  adding  to  the  concentrated  solution  of  ca-  i 
and  ammonium  chlorides  a  liberal  amount  of  conccntr.  I 
nitric   acid,   and   heating   until   frothing  has  ceaa 
solution  of  ca'sium  nitrate  in  nitric  acid  is  evapoi 
dryness,  and  the  residue  heated   until    the  acid  uitrat,  - 
decomposed  and  the  normal  nitrate  fused.     C  aj-uum  nit'  I 
crystallises   from   a   hot    concentrated    aqueous  soluliot  i 
large  colourless  prisms.     Kecrystallising  this  salt  tendi  I 
purify  it  from  traces  of  rubidium,  and  the   nitrate 
from  one  or  two  recrystallisations  is  pure  enough  fur  f 
ordinary   purpose,   unless    the  original    antimony   salt 
contaminated  to  an  unusual  extent. 

The  nitrate  is  readily  converted  into  carbonate  by  mi 
it  with  2  parts  of  pure  oxalic   acid,   adding  a   little  wi   , 
evaporating  to  dryness,  and  fusing  the  residue.     When- 
highest  degree  of  purity  in   a   caesium  salt  is  desii 
converted   into   the  salt  CsCUI   by  dissolving  1  part  of  t 
nitrate  with  1  atomic  proportion  of  iodine  in  about  10  p  - 
of  1:1  hydrochloric  acid  at   a  temperature  just  below  I 
ing.     The  solution  takes  place  quickly,  and,  on  cooling,  i 
yellow  salt  crystallises  out.    After  one  or  two  i 
washing   each   crop   with  dilute  hydrochloric  acid,  a  '  y 
pure  product  is  obtained.     From  this  trihalide   by  ignit  i, 
best  at  a  gentle  heat  to  avoid  fusion,  pure  caesium 
may  be  prepared. — C.  T.  T. 

Ciesium  Bismuth  Nitrate.     (•.  S.  Jamieson.     Amer.  U. 

J    26,  [3],  277. 
C.esicm  nitrate  and  bismuth  nitrate  were  dissolved  in  di  o 
nitric  acid,  and  the  solutions  evaporated  until  ci 
took  place  on  cooling.     When    25  or  more  molecule  I 
ca-sium    nitrate    to    1     molecule    of   bismuth   nitn 
present,  the  simple  caesium    salt    crystallised   out . 
other  hand,  when  the  ratio  of  coc-inm    to  bismuth  was   - 
tban  about  1-5  to  1,  bismuth  nitrate  was  obtain 
these  limits  a  double   salt  was  produced,   particular] 
agitaticg  the  cold  solution,  in   the  form   of  colour! 
maticcrvstals,  which  a  re  stable  on  exposure.    Thi 
the  formula  2CsN(  )y  Iii(XCf,).„  and  melts  at  102  . 

— C  .  1  ■ 

Ethers;  Production  of ,  by  Means  of  In 

G.  Udlo.     (Jazz.  Chim.  Ital.  1931,  31,  285. 
Certain   inorganic   salts,   by   the   aid  of   heat,  dehjd 
alcohols  and  convert  them   into  the  corresponds 
The  salts  employed  were  anhydrous  copper  sulpb 
chloride,   stannous    sulphate,    zinc    chloride,   and    otb- 
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ethyl,    ethyl,    propyl,    butyl,    isobutyl,    and    iso 
nhols  were  heated  with  the  salt  iu  a  closed  tube  at  I  10  — 
or  '-'I  -9G  hours.     Hoptyl,  octyl,  cetyl,  benzyl,  and 
min  Blcohols  were  boiled    with  the  salt  under  n  reflux 
The    following    results   are   recorded: — I.  The 
id  of  ethers  takes  plaee  the  more  readily,  the  higher 
molecular    weight.     2.    The    presence    of    side    chains 
the  process.     ;t.  The   salts   of  the   heavy  metals, 
leoially  (hose  which    form    basic   salts,  and   also  suits  nt' 
in   with   strong    acids,    can    convert    the    primary 
alcoho's    into    ethers;    the    neutral  salts    of    the 
lid   alkaline  earths,  the   oxides,   hydrates,  and  car- 
ire   quite   without  action.     The  mechanism   of  the 
iction  consists  in  the  simultaneous  formation  of  alcoholates 
ita!  and  compounds  of  the  alcohol   radical  with  the 
A  radical  :    these   then    react,  giviog   the  ether   and   re- 
lenting the  salt. — A.  C.  W. 

ndrol,       lihododendrin,      and       Andromedotoxin. 
Lrchangelski.     Arch.  exp.   Pathol,   u.    Pharmak.  46, 
.13—320.    Chem.  Centr.  1901,  2,  [9],  594. 

\L  found  in  1883  that  the  leaves  of  Rhododendron 
urn  contain  the  glueoside  erieolin,  whilst  Eijkman 
1  also  Plugge  found  there  are  also  present  androm 
in,  a  glucoside  which  the  author  calls  rhododendrin, 
1  the  camphor-like  decomposition  product  of  the  latter, 
dodendral. 

idcndrol,  C10H,oO.,. — The   aqueous    extract    of    the 
IYCS    is    precipitated    with    haste    lead    acetate,    the 
reed  from  lead,  eon  'entrated,  and  extracted  several 
-  with  ether,  in  which  rhododendrol  and  erieolin  diss 
ethereal    solution   is   washed    with   caustic  potash   and 
K   ether  distilled  off,  and   the  rhododendrol  crystal- 
lout  from  water.     It   forms   long   colourless  needles  or 
•,  II   plates,    melting    at    79-5— 80"    C„   and    subliming 
loot  decomposition.     It  is  easily  soluble  in  hot,  slightly 
old  water,  and  when  heated  with  nitric  acid  gives  a  red 

ion,  changing  to  yellow  on  addition  of  alkali. 

thododendrin,   C,fiH.:.,07.  — The    aqueous  extract,   freed 

1  a  rhododendrol  by  extraction  with  ether,  is  concentrated  ; 

t  lodendriu  gradually  crystallises  out,  and   is   purified  by 

i  ystallisation   from  water.     Il   has  a   bitter  taste,  melts 

18"-5°  O  ,  and  is  easily  soluble  in   hot,  slightly  iu 

water. 

lindromedotoxin. — The  author  isolated  this  body  by 
'  entratin.'  the  aqueous  extract,  after  removal  of  rhodo- 
ii  1  erieolin  by  means  of  ether,  and  extracting  with 
m.  in  which  andromedotoxin  is  readily,  and 
lodendrin  only  very  slightly  soluble  (see  this  Journal, 
?,  866).--A.  s. 

i-tanuin   Compounds;    Chemical    Character  of  the  so- 
iled  .     F.  B.  Power  and  F.  Shedden.    Brit.  Pharm. 

onference,  Dublin.     Pharm.  J.  1901,  67.   [1623],  147 — 


s  generally  assumed  that,  in  the  preparations  made  by 
iction  of  iodine  upon  solutions  containing  tannin,  the 
ie  is  in  a  state  of  chemical  combination  with  the  tannin. 
louvin  claims  that  he  has  obtained  an  iodo-taunin 
pound  (Rep.  de  Pharm.  1392,  350)  and  an  iodo-gallic 
(Rep.  de  Pharm.  1898,  337). 

if  authors  have  investigated  the  nature  of  these  so-called 
Jounds.  They  find  that,  by  the  action  of  iodine  upon 
ions  of  tannic  and  gallic  acids,  a  small  quantity  of 
ic  acid  is  formed,  whilst  the  resulting  liquid  contains 
'.ically  the  whole  of  the  iodine  in  the  form  of  hydriodic 
The  conclusion  arrived  at,  as  the  result  of  numerous 
riments,  is  that  true  or  definite  compounds  of  iodine 
either  tannic  acid  or  gallic  acid  cannot  be  obtained  by 

unple  interaction  of  these  bodies  in  the  presence  of 
r.  since,  under  the  circumstances,  the  iodine  acts 
ly  as  an  oxidising  agent.  The  resulting  products 
un  the  iodine  in  the  form  of  hydriodic  acid,  associated 

more  or  less  unaltered  tannic  or  gallic  acid,  and  the 
ition  products  of  the  latter.  The  crystalline  product 
ned  by  Barnouvin,  which  he  assumed  to  be  an  iodo-gallic 

appears  to  have  been  merely  gallic  acid,  with  a  little 
nog  hydriodic  acid.— A.  S. 


Methyl  Methylanthranilatt  .   Preparation  of .    Schim- 

mel  and  Co  .  Leipzig,     Qer,  Pal     122,568,  July  20,  L900. 
Zeits.  angeu.  Chem,  1901, 14,  [34],  857. 

Claim  is  made  for  a   method   of  preparing  methyl  methyl- 

antiirunilarc,  I  '„  1 1 ,(  X  HCH:I)(C(  >..(  'If,),  by  the  action  (1  )'of 
hydrochloric  or  sulphuric  acid  on  a  mixture  of  methyl- 
antbranilic  acid  and  methyl  alcohol,  or  (2)  of  a  methyl 
haloid  on  a  salt  of  nieth vlaiithranilic  acid  or  on  methyl 
anthranilate.— T.  II.  P. 

Morphine  Salts;  Impurity  of .  <>.  Bossier.  Apoth.  Zeit 

1901, 16,  555.  Chem.-Zeit.  Rep.  1901,  25,  247. 
Tim:  author  has  found  that  two  samples  of  morphine 
hydrochloride,  which  satisfied  the  tests  of  the  German 
Pharmacopoeia  IV.,  contained  as  impurities :  the  one, 
trimethylamiuc,  or  a  compound  of  similar  odour;  the  other, 
bacilli,  consisting  of  small  stout  roils  belonging  to  the  group 
of  /,'.  coli commune. —k.  ('.  W. 

Tropine  Group  ;    Syntheses  in  the  .      K.   Willstatter. 

Annaleu,  1901,  317,  [8],  267—37  I. 

Tuts  exhaustive  communication  is  divided  into  two  main 
parts  : — 

A.  Synthesis  of  Monocyclic  Tropine  Bases. — Under  this 
heading  the  author  discusses  the  nomenclature  of,  and 
presence  of  a  7-carbon  ring  in  the  monocyclic  tropine  bases. 
He  also  describes,  with  details,  the  preparation  of: — 1 .  Bases 
w  itb  two  double  linkages  :  (ti)  dimethylamiuocyclobeptadi.  n 
(a-inethyltropidine),  C7HSX(CII3).,  •  (I,)  methylamino- 
cycloheptadien,  C7H9.lfH(CH?).  2.  Bases  with  one  double 
linkage :  («)  A4-dimethylaminocycloheptene  (A4-methyl- 
tropanc), 

N(Cfl3), 

y  CHn  .  OH  ,  CIl-i  \ 

NCB..CH:CH  ' 
(/<■)  A;-dimethylaminocycloheptene  (A-'-methyltropane), 
N(CH3)2 


/ 

\ 


CH3.CH.CH 

CH.,.CH„.CH. 


/ 


ca 


(c)  A  '-dimethi  lain'moevcloheptene  (A2-methyltropaue), 

N(OII- 


^CHo.CH.CIfjv 


CH 


\('H..CH.,.CH 

3.  The  saturated  base  dimethylaminocycloheptane, 
N(CH3)S 

/CH,.CH.CH.,V 
N  CHs.CHj.CHj/ 

B.  Synthesis  of  Tropanc  and  of  Tropidiite. — This  portion 
of  the  paper  deals  with  the  conversion  of  halogen-  and 
haloid  acid  addition  products  of  the  monocyclic  tropine 
bases  into  bicyclictropane-methylammoninm  salts.  It  is 
arranged  under  the  four  headings: — (1)  Synthesis  of 
tropine;  (2)  Partial  synthesis  of'tropidine  by  Merling's 
method ;  (3)  Synthesis  of  tropidine ;  (4)  Synthesis  of 
isotropidine. — A.  S. 

Eschsrholtzia  Calif omica  ;  Alkaloids  of .     K.Fischer. 

Archiy  der  Pharm.  239,  [6],  421 — 438. 
The  alkaloids  present  in  the  flowering  herb  are,  Protopine, 
0-  and  7-homochelidonine,  and  probably  small  quantities 
of  chelerythrine  and  sauguinarine.  Morphine  is  not  present. 
The  protopine  Cj„H19N05  iR  shown  to  be  identical  with  that 
of  Sanguinaria  and  Glaucium.  The  homochelidonine 
CjiHjsNOs  is  also  identical  with  that  from  Sanguinaria;  it 
occurs  in  the  two  isomeric  forms  0-  and  7-homochelidonine, 
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the  greater  portion  occurring  as  the  Bret-named  modification. 
The  chelerylhrii  hollzia,  like  that  of  sang'iinaria. 

with  which   it   is   identical,  Beparates   from   a   mixture  of 
aland   acetic  ether,  in   colourless  crystals   melting  at 
. o  i     ( '..    containing    a   molecule    of    alcohol,    and 
corresponding  to  the  formula  C.„H,-Xi>,  +  CjHj.OH. 

—J.  ( ).  B. 

GUiuriuin  Liiltvm;  Alkaloids  of .     K.  Fischer. 

Archiv  der  Pharm.  239,  [G],  426— 437. 

No  homoehelidonine  is  present  in  the  bases  isolated  from 
GUmciwm  lutein*.  The  herb  contains  glaucine;  the  herb  and 
root  yield  protopine,  accompanied  probably,  in  the  latter, 
by  trac-  of  chelerythrine  and  sangoinarine. 

Glaucine. — The  glaucine  of  Probst  was  evidently  very 
impure.  The  pure  alkaloid,  crystallised  from  ether,  occurs 
in  delicate,  well-formed,  tasteless,  pale-yellow  tablets  and 
prisms,  melting  at  119° — 120°  C.  Its  salts  give  fairly  per- 
manent solutions,  which  do  not  rapidly  develop  a  brown 
colour  when  the  base  is  pure.  It  is  a  very  weak  base,  and 
may  be  extracted  from  acid  solutions  by  shaking  out  with 
chloroform — a  fact  which  renders  its  separation  from  accom- 
panying protopine  easy.  Its  solutions  are  dextro-rotatory. 
It  gives  precipitate-  with  the  usual  alkaloids!  reagents,  and 
gives  analytical  Genres  corresponding  to  the  formula 
a,H;iNO,.  The  hydrochloride  C.;1H.,-X04HC1  +  3H,0 
recrystallised  from  hot  alcohol  by  the  addition  of  acetic 
ether,  in  which  it  is  very  sparingly  soluble,  occurs  as 
silk  v.  white,  crystalline  masses.  The  anhydrous  salt 
The  hydrobromide  ( ':iH„-X(j4HBr,  when 
pure,  forms  almost  colourless  crystals,  which  become 
i  red  when  heated  to  200'  C,  and  melt  at  about  235°  C. 
With  methyl  iodide,  glaucine  yields  glaticine-methyl  iodide, 
('  ,11  Nil  -  (II  I.  in  colourless  crystals,  which  melt  at 
816  C,  first  becoming  coloured  at  210:  C;  and  from  the 
behaviour  of  this  compound  it  is  evident  that  glaucine  is  a 
tertiary  base.  It  is  found  to  contain  four  methoxyl  groups, 
being  the  telramethyl  ester  of  the  compound  C17H17X04,  as 
shown  by  determinations  by  Zeissel's  method,  which  gives 
results  agreeing  with  the  formula  C1-H13(OCB3)4N. 

Protopine. — Pure  glaucium-protopine  is  identical  with 
the  base  isolated  from  other  papaveraceous  plants  having  the 
formula  C^H^NO;.— J  O.  B. 

Alkaloids  and  Saponins  of  the  Cactacem.     G.  Heyl. 
Archiv  der  Pharm    239,  [6],  451— 463. 

Piloccreus  Sargentianus. — From  this  cactus  the  author  has 
isolated  a  new  amorphous  poisonous  alkaloid,  pilocereine, 
CxHtlS20„  softening  at  82' — 83°  C.  and  melting  at 
si  i  .  It  is  obtained  from  the  portion  soluble  in 
water,  of  the  alcoholic  extract  of  the  dried  plant,  by  extrac- 
tion with  ether  from  alkaline  solutions  in  the  usual  manner, 
and  subsequent  purification.  The  alkaloid  gives  precipitates 
with  all  the  usual  alkaloidal  reagents,  with  the  exception  of 
tannin.  The  free  base  is  insoluble  in  water,  but  freely  soluble 
in  methyl  alcohol,  alcohol,  ether,  chloroform,  benzene,  and 
light  petroleum  spirit. 

Cereus  pecten  aboriginum. — From  this  plant,  a  base, 
pectenine,  was  isolated,  which  has  not  yet  been  obtained  in  a 
i  r\  slalline  condition,  although  its  hydrochloride  and  its 
platinum  double  salt  both  occur  in  well-formed  crystals.  It 
differs  from  pilocereine  in  that  its  -alts  arc  soluble  in  ether, 
so  that  it  cannot  be  shaken  out  from  that  solvent  with  acid 
solutions.  It  occurs  as  a  yellowish  syrupy  liquid,  with  a 
peculiar  narcotic  odour,  and  markedly  basic  properties.  Its 
colour  reactions  are  very  similar  to  those  of  the  Anhalonium 
alkaloids,  which,  according  to  Heftier,  it  also  resembles  in 
physiological  reaction,  being  markedly  toxic. 

'  .  reus gtonmosus. — Xo  alkaloid  was  found  in  the  alcoholic 
or  aqueous  extract  of  the  dried  plant,  but  a  considerable 
amount  of  the  saponin  was  isolated  by  Roberts'  lead 
process.  Neutral  lead  acetate  affordeil  a  compound  from 
which  the  saponin,  eereinic  acid,  was  liberated  by  treatment 
with  II. S,  as  a  waxy,  pale  yellowish  mass,  which,  when 
further  purified  by  solution  in  absolute  alcohol  and  precipi- 
tation v  ith  i  tlier,  formed  a  white  floceulent  quickly  aggre- 
gating precipitate. 

It  gives  all  the  colour  reactions  for  saponin,  and  reduces 
Fehlii  lion,  both   in  the  cold  and  on  heating.     Its   , 


glucosidal  nature  is  further  demonstrated  by  its  hydroln 
on  boiling  with  mineral  acids.  The  filtrate  from  the  neufi 
lead  acetate  precipitate  Rave  a  further  precipitate  with  b* 
lead  acetate,  the  lead  compound  containing  a  body  sim^ 
to  sapotoxin  The  total  saponin  content  of  the  drugi 
shown  by  the  baryta  method  of  Christophson,  was  eqa 
lent  to  about  24  per  cent,  of  saponin  on  the  dry  drug. 

— J. O.lC 

Chelidonium  Alajits;   Alkaloids  of .     M.  Wintge 

Archiv  d'er  Pharm.  239,  "['"•].  188—451. 

The  bases  isolated   from    Chelidonium  majus  are,  chel 
nine,  protopine,  chelerythrine,  8-  and  7-homochelidonin( 

Chtlidonine. — The  formula  for  the  base,  which  occur 
colourless,  tnonoclinic  prisms  melting  at  133 — 186°  < 
found  to  be  Cj„H19N05  +  H«0,  agreeing  with  the  res 
obtained  by  A.  Hens. 'like.  F.  Jselle,  and  A.  J.Tyrer.  CI 
donine  is  noteworthy  as  being  one  of  the  few  alkali 
which  cannot  be  titrated  by  the  alkalimetric  method  v 
Iodeosiu,  since  it  is  precipitated  hy  alkali  before?  t 
indicator  shows  a  fiual  reaction.  1  he  bromine,  benz; 
and  acetyl  derivatives  are  described,  together  with 
double  gold  and  platinum  salts  of  the  last-named.  \V 
chelidonine  is  oxidised  with  H_<>  an  atom  of  oxyget 
combined,  the  body  obtained,  I  II  .  \>  • .  -r  H_(  I,  separat 
in  the  form  oi  crystalline  plates,  which  do  not  melt 
250°  C. 

Protopine. — This  base  was  found  to  he  identical  with 
protopine,  C.1|H1!1XOs,  isolated  from  ether  papaveraci 
plants. 

Chelerythrine. — The  base,  similar  to  that  obtained  fr 
other  plants  of  the  same  order,  had  the  common  form 
C.2oH17X04,  and  separated  from  a  mixture  of  acetic  et 
and  alcohol  in  colourless  crystal-,  melting  at  '.'o.V— Jul 
containing  a  molecule  of  alcohol  in  intimate  comhinati 
corresponding  to  the  formula  Ca,H1?XG4  +  t  ,11,011. 

fS-Homochelidonine. — As  in  the  case  of  Sanguinaria  ■ 
Eschscholtzia,  this  base  occurred  in  two  physical  isoDV 
0-  and  7  homoehelidonine  C.:iH::>XO-,  the  former  melting 
l.")9°— 160Q  C,  the  latter  at"  169"'  C,  which  give  gold  I 
platinum  salts  of  the  same  melting  points. — J.  O.  B. 

Sanguinaria  Canadensis  ;  Alkaloids  of .     R.  l'i-,1 

Archiv  der  Pharm.  239,  [Gj,  409—420. 

The  author   agrees  with    previous    investigators   that 
chief  bases  of  the  rhizomes  of  Sanguinaria  canadensil 
chelerythrine,  sanguinarine,  iS-sanguinaria-homochelidoni 
■y-homochclidonine,  and  protopine. 

Chelerythrine  (see  preceding  abstract). — Whet 
mass,  the  pure  alkaloid  has  a  distinct  pinkish  tinge.  It 
very  sensitive  to  acids,  yielding  bright  yellow  salts  ;  th 
of  the  mineral  acids  are  but  sparingly  soluble  in  the  pre-' 
of  excess  of  acid.  An  attempt  to  obtain  the  base  free  fr 
alcohol  by  solution  in  benzene  was  partially  successful,  i 
the  base  was  with  difficulty  soluble  in  benzene  free  fr 
alcohol.  It  was  found  that,  when  liberated  by  meant 
ammonia,  the  resulting  base  gave  figures  for  nitro; 
greatly  in  excess  of  those  obtained  when  a  fixed  aJk 
was  the  precipitant. 

The  pure  alkaloid  free  from  alcohol  was  finally  obtain 
by  precipitating  with  soda,  drying,  re-solution  in  toll] 
recrystallisation.  In  this  way,  small  colourless  erysl 
which  melted  at  257°  C,  and  lost  10  87  per  weight  at  100 
giving  off  a  strong  odour  of  toluene,  and  therefore  probal 
containing  1  mol.  of  toluene  of  crystallisation.  The  st 
stance  dried  at  100  C,  gave  figures  agreeing  with  thefornn 
(C21H,7N04)2H20,  but  the  manner  in  which  the  moled 
of  water  is  combined  is  uncertain.  In  conclusion,  it 
apparent  that  the  composition  and  the  melting  point  of  t 
base  is  markedly  influenced  by  the  menstruum  from  wbi 
it  is  crystallised,  and  also  by  the  alkali  used  to  liberate  it. 

Sanguinarine. — The  author  agrees  with  Koenig  that  tl 
base,  separated  from  alcoholic  menstrua,  retains  a  porti 
of  the  alcohol  in  intimate  combination,  as  shown  by  t 
formula  [(C^H^NO.,).,  +  C2H6OH].  Tietz.  on  the  otlt 
hand,  has  given  the  constitution  as  being  ( '  :0H|SNI  >,  +  H; 
so  that  it  is  probable  that  the  composition  of  the  nioleci 
may  vary  with  the  medi.im  from  which  it  is  crys 
Sanguinarine  differ-    from      helerythrine  in   the  colour 
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.  j  ts,  which  are  blood-red,  in  the  shape  of  its  crystals, 
re  uuicuhir  when  crystallised  t'rnin  acetic  ether,  ami 
elting  point,  which  is  211°  ('.  (unnirr  )  :  il  is  a  less 
il  liase  than  chelerythrine,  and  dues  not  lose    weight 

t  i°  c. 

inaria  homochelidonine. — As  stated  by  Koenig,  this 
curs    in    two   distinct   forms,   which    are   physically 
,  and  have  the  formula  C^II^NO,.     When  crystal- 
in  acetic   ether,  acienlar  crystals,  fusing  at  168"  C, 
■iing  ul  157  '  ('  ,  giving  off  the  odour  of  acetic 
nurd      These  were  found   to   correspond  with 
j   maul*   (C^H^NO.y.CJIi  .11,11  .      Tin-  dried   base, 
I  from  absolute  alcohol,  gives  a  crop  of  crystals 
C.,  the  mother-liquor,  a   small   crop'  with 
p.  159    i  .     The   higher  melting  crystals,  reerystal- 
ii  hot    alcohol,  96  per  cent.,  gave  short  transparent 
melting    at     163d    (_'.,    and     hiving     the     formula 
it' 11,011)].     From  the  mother-liquor  larger 
deposited   by   slow  evaporation,  melting    at 
11.    Another  portion  of  homoehelidonine,  m.p.  153   C, 
»i  sell-formed  crystals  when   recrystallised   from  acetic 
1   the  m.p.  169°  C.     These,  redissolved   and  re- 
nun  dilute  acetic  ether,  give  a  crop  melting  at 
in   these  results  it  is    therefore    evident    that 
- 1  I  y  homochelidonine   are    mutually    convertible    one 
ither    by    the    solvents    from    which    they   are 

ria-protopine. — The  identity   of    t lie  protopine 
-     itiuinuriu  with  that  of  Escholtzia  is  established,  both 
the  formula  r^H^NO.,,  and  the  m.p.  204° — 205=  C 
).— J.  <>.  B. 

Ukaloids  :   Micro- Chemical  Detection  of . 

E.  Pozzi-Kscot. 

See  under  XXIII.,  page  1030. 

Bisulphate  ;   Examination  of .    E.  Carlinfanti. 

See  under  XXIII., page  1031. 

[-  Blossom  Essence.     E.  Theulier.     Bull.  Soc.  Chim. 
1901,  25,  [15],  762  —  764. 

I  -nit*  of  the  1901  harvest  are  given  in  a  table  showing 

late   of   distillation,    specific   gravity,    specific 

tau,  percentage  of  esters  and  of    methylanthranilate. 

yield   for   the   various   daily   batches   of    orange 

:n    May    16    to   June   2    at   an    essential    oil 

atGrasse.    The  flowers  are  distilled  with  an  equal 

-lilled  water,  the  distillate  being  sold  as  orange 

ter.     A  rainy  day  caused  a  fall   in  yield   to  C- 930 

•  or  o  •  229  less  than  the  average.    The  specific  gravity 

en  0-869   and  0-872,  the  mean  being  0- 8709'. 

itic  rotation  (at  23'  C,  /  =  100  mm.)  varies  from 

)'  to  +  7°  2o',  the  average  being  4    48'.     Hesse  and 

-    method   was   employed    for    determining    the 

tl  ttthranilate.      This    consists    in    precipitating   the 

•nlphate,  which   is  only  slightly  soluble  in  "ether. 

water,   and  titrating.     The  average   amount 

'  was  0-7  per  cent.     The  esters  vary  from  8'08  to 

er  cent.,  with  an  average   of  11-27   per    cent.,  the 

I   irr.it  being  slightly  lower  than   in   previous   years, 

-  maximum  has  been   17 — 18  per  cent.     It  is  "found 

it  yields  of  essence  are  obtained  from  flowers 

"  ie  Gulf  of  Jouan  and  from   Vallauris.     Moreover, 

-oms  in  these  localities  are  always  earlier  than  in 

of  production,  such  as  Biot,  le  Bar,  la  Colle, 

.    &c.     The   essence   from   the   flowers   of    sweet 

1    is  quite  different.     Its  characteristics  are  different 

M  at  of  neroli,  and  its  odour  is   distinct  from  that    of 

from  Seville  oranges. — T.  A.  L. 

i«|/wood  Oil ;  East  Indian .     M.  Potvliet.     Bit. 

olouial  Druggist,  1901,40,  [8],  173 — 175. 

ndian    sandalwood    oil    is    generally  regarded    as 

it  fulfils  the  following  requirements  : — Sp.  gr. 

975 — 0-980;    optical   rotation   in    100  mm. 

to  —20°;  solubility  in  70  per  cent,  alcohol  at 

1  in  5  ;  santalol,  at  least  90  per  cent.     These  tests. 

•  cannot  be  considered  adequate,  as  it  is  possible  to 

a  mixture  of  East  and   West  Indian    sandalwood 


oils    and     cedarwood    oil,    which    will    answer   them.       An 
addition    of  Macassar    sandalwood     oil    alaO     ran   onh     bt 
detected  with  difficulty.     Asa  res,, it  of  numerous  ezi 
ments,  the  author  considers  that   Fast   Indian  sandalwood 
Oil  can  only  be  regarded  as  unadulterated  when 
the    following    requirements : — Sp.     gr    at    15    <    ,   0  97S 
0*985;  optical    rotation    in    100   mm.    tube,  -  17    to  -20°  ■ 
solubility    in   70    per    cent,    (by    vol.)    ale,, hoi    at    30     C.^ 
1  in  4—4-5  ;   santalol  (by  Parry's  method,  Si 
897,  568),  at  least  92-5  per  cent. 

.-sandalwood  oil  from  chips  usimlh  contains  mori   santalol 
than  that    from   billets   and  roots,  but  the      .  liner 

aroma  Santalol  contains  from  :).",  to  50  per  cent,  of 
a-santalol,  the  proportion  varyiug  according  as  the  santalol 
is  prepared  from  billets  or  from  chips.  1  lie  authoi 
not  consider  the  formula,  C,6HsOH,  to  be  correct  for 
santalol.  (See  also  ibis  .Journal,  1900,  272,  464,  and  sis  ■ 
1901,  64).—  A.  S. 

Sandalwood  Oil;  Extraction  of  the  Alcoholic  Constituent* 

of  West  India .     Ger.  Pat.  122,097,  March  2,  1900, 

Heine  and  Co.,  Leipzig.  From  Zeits.  anovw.  Chcm. 
1901,14,  [32],  807— 808. 
Amyijoi.,  as  the  sesquiterpene  alcohol  of  West  Indian 
sandalwood  oil  is  called,  may  be  readily  separated  in 
almost  colourless  and  odourless  condition  by  saponifying  the 
oil  and  then  fractionating  in  vacuo  or  by  superheated  steam. 
Amyrol  is  a  thick  viscous  liquid,  almost  colourless,  with  a 
very  slight  aromatic  odour  and  a  somewhat  bitter  taste. 
It  is  soluble  iu  3—3-5  parts  of  spirit  (70  per  t.  by 
volume)  at  20J  C. ;  it  boils  at  299s— 30!  C.  DJ  del  748  mm. 
and  at  152°— 153°  C.  under  10  mm.  pressure.  Amyrol 
is  to  he  regarded  as  the  medicinally  active  c  met  -  tent  of 
She  oil ;  it  should  also  be  useful  as  a  fixing  agent  in 
perfumery. — A.  ('.  W. 

Bergamot  Oils  -Veto  Adulterant  of ,  and  its  Detection. 

v  l.ulli.  (  hem.  and  Druggist,  1901.  59,  [1127  . 
The  author  draws  attention  to  a  new  adulterant  of 
bergamot  oil,  viz.,  oil  of  turpentine  which  has  been  saturated 
with  hydrochloric  acid  gas.  Turpentine  so  treated  can 
be  added  to  bergamot  oil  in  the  proportion  of  5 — 10  per 
cent.,  without  materially  altering  the  physical  and  chemical 
constants  of  the  latter,  whilst  it  does  not  lower  the  ester 
content  more  than,  at  the  most,  1 — 2  per  cent.  The  chloro- 
derivative  formed  by  treating  turpentine  with  hydrochloric 
acid  gas  is  decomposed  by  alcoholic  caustic  potash,  and 
consequently  in  the  determination  of  the  ester-content  of 
an  adulterated  bergamot  oil,  would  be  reckoned  as  linalyl 
acetate,  should  proper  precautions  not  be  taken.  The 
figures  given  in  the  following  table  refer  to  three  samples 
of  commercial  bergamot  oil,  of  which  the  first  two  were 
found  to  contain  almost  5,  and  the  third  at  least  10  per 
cent,  of  turpentine  oil  treated  with  hydrochloric  acid. 


Sample. 

Specific 
Gravity 

at 
15°  C. 

Optical 
Rotation 

at20°C. 

in 
200  mm. 

Tube. 

Saponification. 

Kurt          Content. 
Substance.    „    K,  IH  , 
consu 

l 

3 

0-882 
0-8817 

D-SS10 

O 

+  10-5 
+    8 

+    6 

2-180 
2-il.-, 
SS-787 

Per  Cent. 

0-245]             ::cr7"i 
0-2010              38-40 

-  _•  that  this  new  form  of  adulteration  cannot  be 
detected  with  certainty  by  means  of  chemical  and  physical 
constants,  nor  by  saponification,  the  author  recommends 
the  following  method  : — Several  grms.  of  the  suspected  oil 
are  mixed  with  alcoholic  caustic  potash  and  evaporated  to 
dryness  in  a  platinnm  dish.  The  residue  is  ignited,  treated 
with  distilled  water,  filtered,  and  the  solution  tested  for 
hydrochloric  acid. — A.  S. 

Citropiene.     E.  Schmidt.     Apoth.-Zeit.  1901,  619. 
According  to  Crismer,  the  stearoptene  of  lemon  oil  melts 
at  143 — 144°C,  and  corresponds  to  the  formula,  C„,HI(|04. 
Van  Soden  obtained   crystalline  needles  melting  at  146° — 

H  2 
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a  I'H.e  fluorescence  with  alcohol  and  ap- 

...  with  Crismer'a  compound  and  with  the 

bimettin,  C   11   04,  isolated  by  Tilden  an. I  Heck  from  lime 

-   2,264]      Burgees  (this  Journal,  1901, 

two  new  compounds,  hut 

appears  to  be  identical  with  that 

ad  \\m  Soden.     Theulier  has  stated 

that  the  d  -  sidue  in  the  preparation  of  terpenelcss 

oil  of  lemon  contain*  the  above-mentioned  compound  and 

'   his  body  melting  at    70    ('.     The  author 

proposes  the  name    citroptem    for  the  chief   high-melting 

compound:    it    melt-    at     147"    (.'.,    contains    two    m.thoxv 

groups,  and  appear-  to  hive  the  character  of  a  lactone  or 

inner  anhydride,  corresponding  to  the  formula  (',,11 ..'  I 

—  A    - 

lonone;     Preparation    of .     German    Pat.     122.4G6, 

59    tpril  25, 1893.    Haarman  and  Reimer 

Hoi/minden.     Zeits.  angew.  ("hem.,  1901, 14,  [34],  857.' 

Thi:  method  of  condensing  citral  with  acetone  to  give 
pseudo-ionone,  as  described  in  the  former  patent,  is  altered 
as  follows  :  (he  eitral  or  the  ethereal  oil  containing  eitral 
is  shaken  with  a  solution  of  alkali  sulphite,  an  arid  or  an 
acid  salt  being  meanwhile  gradually  added  or  carbon  dioxide 
1  into  the  liquid.  The  faintly  alkaline  solution  of  the 
alkali  salt  of  citralhydrosuiphonic  acid  thus  obtained  is 
heated  with  acetone  giving  a  salt  of  pseudoiouonchydrosul- 
phonic  acid  from  which  the  pseudo-ionone  is  separated  by 
heating  with  caustic  alkali  solution; — T.  H.  1'. 

Bark  of  Tiobinia  Pseud-Acacia.  F.  B.  Power.  Brit. 
I'harm.  Conference.  Dublin.  1'iiarm.  J.,  1901,67,  [162-5], 
260;  [1626],  ■_;.".— 279. 

The  principal  constituents  of  the  bark  are: — 

(1)  The  poisonous  substance,  robin,  which  possesses 
characters  similar  to  those  of  a  uucleo-proteid.  Rabin  has 
an  acid  reaction,  is  soluble  in  water  and  in  salt  solution,  and 
:-  precipitated  from  its  solution  by  acids.  It  becomes 
coagulated  by  heating  its  aqueous  solution,  and  also  behaves 
like  an  albuminous  body  in  regard  to  colour  reactions,  and 
precipitation   by  various  reagents.     Its  toxic  action  is  com- 

destroyed  at  the  temperature  of  the  water  bath. 
Robin,  when  prepared  by  precipitating  a  cold  concentrated 
aqueous  infusion  of  the  bark  with  strong  alcohol,  possesses 
the  properties  of  an  enzyme,  or  contains  such  a  body 
:ated  with  it.  Like  myrosin,  it  has  the  power  of 
hydrolysing  amygdalin  and  potassium  myronate  with  the 
formation  respectively  of  hitter  almond  oil  (i.e.,  benzalde- 
hyde  and  hydrocyanic  acid)  and  mustard  oil,  and  like  the 
rennet  ferment,  it  is  capable  of  coagulating  the  casein  of 
milk. 

(2)  One  or  more  substances  of  an  alkaloidal  nature 
which   are  easily  decomposed  with  formation  of  ammonia 

-mall  quantities  of  an   amine.     These  bodies  are   pro- 
bably degradation  products  of  the  proteid.  robin. 

I  h.    glucoside,  syringin,  C,-HL,,0.,,  or  an  oxidation 
product  of  the  same,  gluco-syringic  acid,  C)SH    I  lI( . 

(4)  A  small  amount  of  tannin,  an  amorphous  colouring 
matter,  a  siuar — probably  (/-glucose— and  a  considerable 
amount  of  fatty  matter  and  resin. —  A.  S. 

PATENTS. 

Liquefied  G         ■    filling  Vetsetswith ,  and  Apparatus 

therefor.     A.   Grauaug,  Bosnia,     ling.   Cat.  18,703,  Oct. 
19,  1900. 

The    liquefied   gas   is  pumped   by   a  compressor  into   the 
vessel,  through  a  tube  extending  to  the  bottom  thereof,  the 

hicli  evaporates  from  the  liquid  in  the  vessel  being 
conducted   back   to   the   intake   of   the   compressor.      The 

1  is  provided  with  a  valve  casing  having  two-valve 
controlled  bores,  which  are  connected  respectively  with  the 
charging  tube  and  with  the  intake  of  the  compressor. 

— R.  A. 

Air;    Apparatus  for  the   Manufacture  of  Liquid . 

E.  I  laud.-,  Paris.     Eng.  Pat  12,905,  July  17,  1900. 

I  iik   apparatus  for  the  manufacture  of  liquid  air,  on  the 

principle  of  the  expansion  of  the  air  with  the  production  of 

iiial  ami  internal  work, is  constructed  wholly  or  partially 


of  nickel-steel,  "  of  such  composition  that  its  coe6 

isiou  is   practically  m7  between  the  limits  of  tempi 
tuiv    obtained";    another  advantage    in    the    usi 
nickel-steel  is  stated  to  !>c  that  it  is  a  "  very  poor  ■ 
of  heat."      Th.' invention,  a-  to  its  essential  features 
to    the   lubrication  of   the   machinery  used.     This,  net» 
the  time  of  starting  the  machine  and  the  commeucemen 
liquefaction,  may  be  effected,  either  by  talc  or  graphite 
by  suitable  liquids,  mid  especially  by  a  mixture  of  ••  va 
line  "  and    light    petroleum    spirit,  the   proportion   of 
latter   being    increased  as  the    temperature    falls.     Or, 
this    stage,  according  to   the     second   claim,   hlbricatioi 
dispensed   with,   by  the  "combined    use   of  a   hi^'h  in 
pressure  of  25  atmospheres  al    least,  and    a  large  admisi 
[of  airl   greater  than    \   but  not  much   exceeding 
stroke."      Another  method  consists    in   preliminary  con 
of  the  machine  by  the  introduction  of  a  portion  of  liqui 
air    so   adjusted    a>,   after  evaporation,   to   leave  suffic 
liquid    to  act    itself  as   the  lubricant.      During  the  nor 
working  of  the  machine  the  lubrication  is  effected  by  me 
of  the  liquid  air  produced  during  the  process. —  E.  S. 

Air;   Apparatus  for  Liquefying   and   Separating 

from   .      K.   0.  Thrupp,   VValtou-on-Tb 

Eng.  Pat.  18,913,  Oct.  23,  1900. 

I'm    turbines  used  in  the  apparatus  for  effecting  expans 
are  of  the  construction   described  in  Eng.  Pat.  26, 71 
(this    Journal,     1900,    29).      The   apparatus    genetall)  - 
■described   in   the  last   claim,  consist-   'in   the  combioa 
with  means  for  highly  compressing  air  and  cooling  it   : 
temperature  interchauger  and  expanding  it  through 
orifice,  engine,   or  turbine,  of  an   auxiliary  turbine 
by   compressed  air,  to   provide  an   augmented   quantit  I 
cold    exhaust  gaseous    air    for   cooling  the   compn 
supply  to    the  said    valve,  orifice,  engine,  or  turbi 
means  for  forcing  a  portion  of  the  produced  liquid 
into   a  pipe  or  receiver,   at   the  cold  cud  of   the  sa 
changer  to  mix   with  and   further  cool  the    i 
supply  to    the   said    valve,  it  ;ine,   or  turbi 

means  for  driving   a    blast   of  cold        -     .us    ail  tti rough 
liquid  air,    to   evaporate    the    nitrogen   from  the  liq 
condense    oxygen  from    the    blast,   and   mean 
liquid  oxygen   at   high   pressure   into  an   evaporating    i 

cd  in  the  interchauger,  to  assist  in  cooling  to 
air  supplies  ;  and  a  turbine  in  which  the  evaporated 
is  subsequently  expanded  to  lower  its  teuipcratui 
and  further  assist  in  cooling  the  fresh  air  -applies  by  pas  : 
through  another  coil  situated  in  the  said  intcrchang 
The  oxygen,  after  having  thus  afforded  two  cooling 
is  conducted  to  a  gasometer.  — E.  S. 

Oxygen-Gas  ;  Manufacture  or  Production  of .      1 

\V.    Timm,    Hamburg,    Germany.        Eng.    Pat.    \": 
May  22,  1901. 
The  process  relates  to  obtaining  oxygen  from  the  air 
the  use  of  oxides  of  metals  or  of  "  plumbic  ac 
"  arranged  in  several   chambers    provided    wil 
capable  of  being  shut  off,  with  gaseous   substanci 
the  desired  pressure  until  the  reaction  appro 
end  of  the  one  chamber,  whereupon   in  the  next  phase 
the  process  a  second  chamber  is  put  in  action,  in  v. 
corresponding  reaction  is  continued,  while  the  next  i 
reaction  is  effected   in  a  chamber   at  the  same  time 
neeted  and  situated  in  the  rear  of  the  direction  of 
of  the  process."      The   apparatus  comprises   ■  a 
retorts,  chambers,  or  the  like,  adapted  to  contain  thi 
for    absorbing   and   liberating  oxygen   gas,  each   cimm  ' 
being  connected  with  the  others,  and    provided  with  ailn  • 
siou  and  discharge  conduits  for  the  gaseous  substam 

Ferric   Succharaie  ;   Production  of .     F.  Stahll 

Hagen,  Westphalia.     Eng.  Pat.  17,953,  Oct.  9,  1900. 
Tin:  patentee  claims  a  process  for  producing  ternc  - 
rate,  which  consists  in  decomposing  a  hot  solution  of  fei 
chloride  containing  cane   sugar,  by  means   of    lint  B0 
under  definite  limits  of  concentration.     The  sulubUil 
saecharate  is  stated   to  be  undiminished  when  the  soluti 
is  neutralised   bv  mineral   acid,  or  saturated  with  comm 
salt.— A.  C.  W. 
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aracumene-'Asulplionic    Acid;  Manufacture  of  its  Sails 
and  "I    Thymol.      M.    Dinesruan,   Paris,   France.      Kng. 
15,  July  5,  1901. 

in  following  processes  arc  claimed: — 2-bromo-;)-cymene 
mlphonic  acid  is  digested   at  170°  C.  with   zinc  dust  and 

!,  when  p-cymene-3-sulphonic  acid  is  produce<l. 
tesglphooic  acid  is  fused  with  caustic  potash   or   soda  at 

producing  a  thymolate,  from  which  sulphuric  acid 
mrates  thymol. — A.  C.  \V. 

kaloids  and  Oils  from   Vegetable  Substances  ;   Improved 

,uitl  Apparatus  for  Extracting .     II.  Froeh- 

injj,   Richmond,    Virginia,    U.S.A.       Eng.    Pat.    14,507, 
1901. 

■  11  claims  constitute  a  description  of  the  apparatus 

resented  in  the  figure  and  the   methods   of  using  it  for 

noting  alkaloids   and    oils  from   finely  divided    vegetable 

-  which   have  been  treated  with  alkalis.      The  top 


f  the  extractor  1  are  held  in  position  by  clamps. 
trap  4  retains  water  and  alkaline  solutions,  which  are 
by  prevented  from  entering  the  still  2.  The  condenser 
y  be  used  as  a  reflux  condenser,  or,  when  the  operation 
lished,  may  return  the  solvent  to  the  tank  5.  The 
ts  of  the  extractor  1  and  still  2  may  be  supplied  with 
ng  or  cooling  fluids  from  the  pipes  33  and  34. 

—A.  C.  W. 

XXI.-PHOTOGRAPHY. 

ography ;   Practical    Tricolor  .     H.  Farmer  and 

Symmoos.     Brit.   J.  Phot.  48,   1901,    [21.02—2153]  ; 
ppl.  62— G4,  502—504. 

methods  described  have  special  reference  to  the  appli- 
photography  to  three-colour  printing  by  means  of 
Teen    blocks.     The   colour   filters    used   are 
•'  "unded  from  the  following  stock  solutions  : — 
1  Potassium  chromate,  1,200  grains ;  water  to  10  oz. 
Potassium  bichromate,  300  grains;  water  to  10  oz. 
Eosine  (blue  shade),  120  grains  ;  water  to  10  oz. 
Methylene  Blue,  5  grains  ;  water  to  10  oz. 

solutions    are    filtered,    allowed    to    stand,    and 

The  colour-filter   solutions   are  used   in  j-iuch 

K  n,  and   are   made   up   as   follows  : — For   the    yellow 

negative,  180  minims  of  solution  (3)  are  added  to 


20  oz.  of  water;  this  filter  is  considered  satisfactory  for 

• e  subjects,  but  if  it  be  desired  t<i  cut  oS  the  ultra-violet, 

100  minims  of  solution  (1)  are  added.  For  the  crirason- 
pt'inting  negative,  'Inn  minims  of  solution  (1)  and  110 
minims  of  solution  (4)  an-  added  to  2"  iK.  of  water;  250 
minims  of  0' 880  ammonia  and  250  minims  of  solution  ("3) 
are  added  to  20  oz.  of  solution  (2),  to  form  the  filter  for 
the  blue-printing  negatives. 

A  Maw-™  lantern    plate    is   used  for  the  yellow-printing 
negative,  and  l.umiere  plates,  Series  A  and  B,  serve  respec- 
I   for  the  crimson-  and  the  blue-printing  negatives. 

For  most  subjects,  with  a  screen  of    133  lines  to  the  inch, 

and  a  working  aperture  of  I1'  15  (the  stop  being  square  and 

it-  side,  the  basis  for  the  calculation  of  the  F  ratio,  is  set 
diagonally  to  the  lines),  the  ruled  surface  maybe  J,  in.  from 
the  sensitive  film  of  the  plate.  Before  using,  the  plates  are 
dried  on  an  electric  heater  for  two  minutes,  dry  heating 
them  up  to  220°  F.     The  inclinations  of  the  es  for 

the  negatives  are  in  the  order  given,  15  and  75  ,  75  and 
15  ,  and  45°. 

Reduction  with  the  iodine  and  cyanide  reducer  is  carried 
on  until  the  smallest  shadow  dots  begin  to  disappear  ;  the 
opacity  of  the  dots  is  then  increased  by  a  lead  intenstfier  s 
the  negatives  are  placed  in  a  hath  of  nitric  acid,  1  oz.  ; 
water,  60  oz.,  for  one  minute,  and  then  immersed  in  a  bath 
made  up  of  equal  parts  of  lead  nitrate,  4H0  grains  ;  water, 
20  oz.  ;  and  potassium  ferrieyanide,  -ISO  grains,  water, 
20  oz.,  until  the  films  become  yellow  throughout.  They 
are  then  trashed,  again  immersed  in  the  nitric  acid  bath, 
and  blackened  in  a  bath  consisting  of  ammonium  hydro- 
sulphide,  1  oz. ;  water,  3  oz.  ;  alter  washing,  thej  are  again 
treated  with  the  dilute  nitric  acid  solution,  and  finally 
washed  and  dried.  Details  of  the  block  making  are  also 
given. — J.  W.  H. 

Density  ;  Loss  of ,   during    Fi.iina.      Uiippo-Cranier. 

Phot.  Corr.  1901,38.  420.      Chem.-Zeit.  Rep.  19m,  25, 
228. 

From  experiments  carried  out  with  a  large  number  of 
different  rapid  commercial  plates,  and  with  bromide  plates 
specially  prepared  for  dia-positives,  the  author  finds  that 
there  is  no  difference  in  the  amount  of  density  which  is  lost 
during  the  fixation  of  the  film  in  plates  of  varying  qualities. 
The  loss  is  not  affected  by  alterations  in  the  developer,  nor 
in  the  speed  of  development.  Luther  has  suggested  that 
some  sub-haloid  as  well  as  natal  is  formed  during  develop- 
ment, tfie  former  of  which  is  converted  in  the  fixing  bath 
into  the  paler  coloured  metallic  silver.  There  maybe  some 
compound  of  this  character  in  the  developed  image,  but  as 
the  kind  of  development  does  not  influence  the  amount  of 
such  compound  produced,  its  presence  and  ultimate  destruc- 
tion cannot  altogether  account  for  the  loss  of  density  when 
the  plate  is  fixed  in  the  ordinary  way. — F.  H.  L. 

Development ;    Theory   of  .      Luppo-Cramer.      Phot. 

Corr.  1901,  38,  115.     Chem.-Zeit.  Kep.  1901,  25,  228. 

It  has  been  shown  by  several  investigators,  including 
Preeht  and  Strecker  (this  Journal,  1900,  1038)  and  the 
present  author,  that  the  old  "  Abney  experiment  "  will  not 
succeed  except  in  the  presence  of  soluble  silver  salts.  In 
that  experiment,  an  exposed  plate  was  coated  with  a  film  of 
bromide  emulsion  (unexpose:!  1,  and  on  development  some. 
was  found  in  both  layer-  of  gelatin.  Thus  the 
"silver-germ"  theory  must  be  rejected.  Eder  (this 
Journal,  1900,  70)  has  also  proved  that  contact  action  forms 
but  an  insignificant  factor  in  the  production  of  the  negative 
picture,  and  so  the  only  explanation  of  development  left  is 
an  alteration  in  structure  of  the  sensitive  compound  ;  but 
at  present  it  is  impossible  to  say  in  what  relationship  the 
physical  and  the  chemical  modification  of  the  bromide 
during  exposure  stand  to  one  another  as  affecting  the  com- 
>n  of  the  latent  image.  Fawcett's  process  (this 
Journal,  19u0,  1143)  indicates  that  the  effect  or'  light  is  not 
restricted  to  the  immediate  surface  of  the  film. — F.  H.  L. 

1),  elopers  :  Misunderstood .    Luppo-Cramer.    Phot. 

Corr.  1901,  38,  424.     Chem.-Zeit.  Rep.  1901,  25,  252. 

Gallic  acid  is  not  generally  supposed  to  be  a  developer ; 
it  has,  however,  this  property.     The  alkaline  solution  should 
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, !,,,,.  ite,  which  enormously  retards  the  action. 

men)  with  lanm  r's  toning  solution  showed  that 
a  negative  developed  in  this  maimer  consisted  principally 
of  metallic  silver ;  in  the  ease  of  collodion  plates  the 
negative  appears  to  consist  entirely  of  silver.  The  develop- 
ictioi  appears  to  be  tine  to  the  gallic  acid  itself 
ami  not  to  products  of  oxidation.  Tannic  acid  is  also 
capu!  eloping,  but    only  to  a    small    extent;  sul- 

phites do  uot  hinder  the  action.  Alkaline  formaldehyde 
solution  can  aNo  act  as  a  developer. — A.  C.  W. 

/„(,„,  7"'.     Chemical    Processes    in    Mercurial 
..     !'.  Novak.     Brit.  Jour.  Phot.  48,  1901.  [2156], 

r's  Jahrbuch. 

XI.  F.  Li  rttK  has  carried  out  a  series  of  experiments  which 
confirm  the  conclusions  of  Chapman-Jones  with  regard  to 
the  constitution  of  the  compounds  formed  during  mercurial 
intensification.  When  ammonia  is  allowed  to  act  on  a 
mixture  oi  mercurous  chloride  and  a  very  little  silver 
chloride,  a  large  proportion  of  the  latter  remains  in  tin- 
black  residue  undissolved;  the  ratio  of  silver  chloride  left 
behind  to  the  total  weight  of  chloride  used  was  -213:1,  a 
ligurc  verj  near  that  calculated  from  Chapman-Jones' 
formula.  NHAgHgjCI.— J.  W.  H. 

A  Hitherto  Unknown  Action  of  Developers 

„/10„ .     Luppo-Cramer.     Phot.  Corr.  1901,  38,  421. 

Chem.-Zeit.  Rep.  1901,  25,  252. 

Tuk  sensitiveness  of  the  unexposed  silver  bromide  plate  is 
considerably  diminished  by  the  action  of  developing  solu- 
tions. This  is  especially  trne  of  metol  and  iron  oxalate ; 
hydroquinone  is  an  exception.  The  diminution  in  sensitive- 
ness is  to  be  ascribed  to  the  products  of  the  oxidation  of 
the  developer.  If  the  plate,  before  the  developer  is  added, 
be  kept  in  the  shadow,  or  at  some  distance  from  the  lamp, 
it  may  then  be  developed  with  confidence  by  the  light  of  a 
candle  filtered  through  yellow  packing  paper. — -A.  C.  VV. 

Photographic  Plates  ;  A  Method  of  Making  Ultra-Violet 

s  nsilne  .     V.  Schumann.     Brit.  Jour.   Phot.   48, 

1901,  [8152—2153],  484 — 486,  502—503. 

IU  increasing  the  transparency  of  the  gelatin  of  a  dry 
plate,  its  range  of  sensitiveness  in  the  ultra-violet  may  be 
extended.  The  author  describes  his  method  of  ptoduciuir 
such  plates  ;  a  silver  bromide  gelatin  emulsion  is  prepared, 
wash,)  dissolved  in  much  water,  poured  on  flat  glass 
plates,  and  allowed  to  stand  until  a  portion  of  the  silver 
bromide  is  deposited,  when  the  solution  is  poured  off  again, 
and  the  plate  allowed  to  dry.  To  get  the  very  best  results, 
the  coarser  and  heavier  portions  of  silver  bromide  are 
removed  from  the  emulsion  by  a  similar  process,  before 
making  the  plate.— J.  \V.  H. 

Colour  I  ■  :  Photography.     Brit.  .lour.  Phot.  48, 

1901,  [2156],  552. 

Tut  following  colour  filter  in  a  thickness  of  1  em.  is 
recommended  by  Edei  when  using  au Ery throsine  sensitised 
plate  :—  .Solution  of  Janus  Green  (1:1,000),  8  c.c. ; 
Solution     of    Auramine     (1:2,0011),   14 — 16    c.c:     Wi 

For  the  red  filter  he  uses  Tolaue  Red  (1  :  4,000), 
Saphthol  Orange  (1  :  500).— J.  W.  H. 

Nob  Panchromatic .     E.  Valenta.     iirit. 

Jour.  Phot.  48,  1901,  [2156],  542. 

A  -,!:■,.  Hts     Scarlet  S  in   water   or  alcohol, 

■  whole  ol  th>-  spectrum  from  C  '.  D  to  the  ultra- 
viol-  therefore  a  useful  colour-filter  dyestuff. 
sing  bathed  in  a  solution  of  l  :  40,000,  with 
solution,  and  with  b  good  exposure, 
ghc  au  absolutely  closed  band  from  li  to  H  :  it  to  every 
100  1  "i  2  drops  of  a  1  :  40  solution  of 
silvci  nitrate  be  added  the  action  is  much  stronger;  the  dye 
i-    r L:it                     bose    known    to    the   author  for  makiug 

[I    Lt< '.   W.    U. 


Silier  Chloride;    Reduction  of ,  with  Calcium  • 

Brit.  Jour.  Phot.  48,  ll.»01,  [2156],  546. 

A   button    of    metallic    silver    is   obtained   on  igiiin 
mixture  of   silver  ehloiide  with   a  quarter  of   it-   •> 
calcium  carbide.     Other  metallic  compounds  may  In 
in  a   similar  way,  but  in   some  cases  the  metal  can  ou'fe 
obtained  in  a  finely  divided  state. 

On  account  of  the  possibility  of  explosion,  a  prelim 
experiment  with  a  small  quantity  is  suggested. — J,  \V 

Ammonium  Persulphate.     Brit.  Jour.  Phot.  48,  19t 
[2156],  559. 

Fob    plates,   Namias   recommends   the    following  red  o 
bath,  in  which  alum  is  used  to  restrain  the  solvent  act' 
the  persulphate: — Ammonium  persulphate,  'in grins. :    B 
50  grins.;  water,  1,000  c.c. ;  for  reducing  prints  a  0'5pei  u 
solution  of  persulphate  with  1  or  2  per  cent,  amniui 
be  used  before  toning  and  fixing.     He  also  affirms  th  h 
action  of  ammonium  persulphate  on  silver  nitrate  doi 
result  in  metallic  silver  but  in  silver  "  hyposulphate." 
exposure  in  carbou    printing   may  be  easily  correcu  b 
means   of    ammonium     persulphate,   which    convert 
chromic  oxide  into  chromic  acid — Cr.,03  +  3(NH,)ySj  « 
3H,0  =  SCNHi)^  +  3HaSO.,  +  2Cr03. 

As  an  etching  solution  for  zinc,  copper,  and  alumni  i 
solution    of    ammonium    persulphate     is    very    u- 
copper,  the  solution  should  be  made  alkaline  with  awn  U 

—J.  W. 
PATENTS. 

Photographic    fabrics,   and    Process  for   Prepai 
proved    Photographic   Fabrics.       S.   E.    Page,   Lo  n 
From  The  Grenier  Art  Companv,  New  York.      1  i 
10,524,  May  21,  1901. 

120   gums,   of   dried    Irish    moss    (chondrus    crisj 
gradually  heated  in  32  litres  of  water  until  the  mixl 
Allow  to  stand  for  5   minutes  and  then  draw  off  16  lit   i 
the   extract  through  a  fine  sieve  into  a  vessel  CO 
160  grms.  of  citric  acid.     To  this   mixture  240  gru 
ammonium  chloride  are  added. 

Silk  is  immersed  flat   in  this  solution  for  about  S  n 
and  then  dried.     It  can  now  be  sensitised  by  immei 
suitable  bath.     When  dry,  it  is  ready  to  be   printe-l 
any  negative.     If  tapestries  are  used,  they  need  be  pn 
and  sensitised  on  one  side  only. — C.  M. 


XXII.-EXPLOSIVES.  MATCHES,  Etc 

Explosives  ;    Twenty-fifth  Annual  Report  of  II.  i 
Inspector  of ,for  the  year  1900. 

Fkom  this  report  it  is  seen  that  the  only  modification  i 
law  made  during  the  past  year  has  been  an  <  Irdcr  in  ''< 
stating  that  acetylene  in  admixture  with  oxygen  or 
deemed  to  be  au  explosive  and  is  "  prohibited  from 
manufactured,  imported,  kept,  conveyed,  or  sold." 

The  growth  of  trade  in  explosives  has  continued 
iuereased  rate.     Now  there  are  employed  11,098  per* 
factories    under   the    Act  against  7,484  in    1885,  am 
increase   is   almost    entirely   due    to   the   more    ext'  i 
engagement  of  persons  employed  in  factories  for  prod  i 
dynamite,  guncotton,  and  small  arm  nitro  compounds. 

There    have    been   nine   deaths    from   accidents   d 
manufacture,  which  is   above   the  average  for   the  <i ' 
vis.  (4-5) 

Two  accidents  with  picric  acid  which  occurred  durii 
j ear   have  convinced  the  Inspectors   that  not  only  is 
acid    far    more    liable    to    become    ignited    than    had 
supposed,    but   that    when    large    quantities    have    bi 
ignited,  an  explosion   is   likely  to  follow.     Alterations 
consequently  been    made    in    regard    to   the  regulatioi 
picric    acid    factories,  ami  in   future    this   mat 
subjected    to    practically    the    same    restrictic 
explosivi  -. 

Two  explo  '1  by  lightning  occurred  at  fa. 

in  Germany.  The  buildings  concerned,  wen 
the  most  modern  arrangement  of  lightning  col 
the  inspectors  say  "these  two  accidents  have 
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•  onfirui  a  feeling  of  distrust  which  has  for  some  time  heen 
growing  in  our  minds  as  to  the  absoluteness  of  the  pro- 
tection afforded  by  conductors  erected  in  accordance  with 
-predications  laid  down  by  the  Lightning  Rod  Conference 
of  1882;  they  go  far  to  confirm,  on  a  large  scale,  the 
interesting  and  instructive  laboratory  experiment-  of  Dr. 
<  Hiver  Lodge.  It  would  appear  as  if,  for  absolute  protec- 
tion, a  complete  metallic  surface,  inclusive  of  the  under 
surface  of  the  floor,  wen-  the  only  means  available  in  the 
case  of  dauger  buildings,  and  that,  where  buildings  are 
liable  to  evolve  inflammable  or  explosive  dust,  even  this 
means  will  not  afford  complete  protection." 

la  regard  to  the  use  of  explosives  in  coal  mines,  au  order 
led  on  Sept.  24,  which  revoked  the  previous  orders 
.f  April  7  and  July  24.  1899. 

It  is  seen  that  an  explosivi  .  even  although  it  has  passed 
the  test  at  Woolwich,  and  is  on  the  "  Permitted  List,"  is 
uily  allowed  to  be  used  when  certain  conditions  are  ob- 
-erved.  It  has  been  conclusively  shown,  for  instance,  by 
ixpariment  that  an  alteration  in  the  wrapper,  or  in  the 
1  form  of  au  explosive,  may  materially  alter  hs 
tehaviour  in  an  inflammable  atmosphere. 

Captain  Desborough,  iu  his  report  of  the  working  of  the 
eating  station  at  Woolwich,  states  that  the  Trattzl  lead  block 
est  has  been  disregarded ,  and  the  relative  strength  of  the 
rarioua  explosives  is  now  much  more  accurately  measured 
>y  means  of  a  ballistic  test.  The  apparatus  consists  of  a 
i-ton  mortar  of  13  ins.  calibre  suspended  in  an  iron  I'rame- 
mrk  from  an  overhead  beam.  Tbe  strength  of  an  explosive 
-  tested  by  charging  one  of  the  guns  with  it  and  tiring  it 
rom  a  fixed  distance  from  the  muzzle  of  the  mortar,  and 
ncisiiring  the  swing  of  the  mortar. 

At  the  request  of  the  Board  of  Trade  model  codes  of 
mrbour  byelaws  for  the  assistance  of  harbour  authorities 
isve  been  prepared  for  petroleum  and  calcium  carbide. 
\  committee  of  experts  has  been  requested  to  advise  the 
lepartment  as  to  the  conditions  to  which  apparatus  for 
enerating  acetylene  should  conform  in  order  to  be  free 
rom  danger. 

Dr.  Dupre's  report  is  given,  a.  usual,  in  extenso.  A. 
irger  number  than  usual  of  samples  have  been  examined, 
ml  a  larger  number  classed  as  "  rejected." 

It  is  pointed  out  that  in  the  ease  of  gelignite  and  carbonite 
he  samples  were  rejected,  not  because  they  were  considered 
.itigerous,  but  on  account  of  their  not  conforming  to  the 
mils  of  composition  as  laid  down  for  "  permitted  explo- 
-.  the  chief  difficulty  apparently  being  to  keep  the 
rood  meal  within  the  specified  limits. 

A  sample  of  antimony  sulphide  contained  an  appreciable 
mount  of  free  sulphuric  acid,  and  it  is  pointed  out  that 
hen  antimony  sulphide   is   to   be  used  iu  connection  with 

itataium  chlorate,  notice  should  be  taken  of  this  possible 
Dome  of  danger. 

The  chief  feature  in  regard  to  the  new  explosives 
xamined  is   the  number  of  chlorate  mixtures  which  have 

i ~seil  the  somewhat  stringent  tests  and  requirements. 

In  connection  with  an  accident,  it  was  observed  "  that 
ioist  picric  acid  forms  with  iron  at  first  a  ferrous  picrate, 
hich   though   by  no    means   violently  explosive   shows   a 

markahle  tendency  to  take  fire  when  -truck,  the  fire 
jreading   readily   to   adjoining    portions    of    the    ferrous 

crate.  Fortunately,  ferrous  picrate  soon  passes  to  ferric 
derate,  particularly  in   moist  air,  and   this   does   not   show 

iv  tendency  of  that  kind,  and  is  also  a  feeble  explosive 
uly."— W.'M. 

ylene  .  Explosive  Properties  of  Compressed  and 
Liquefied .     Engineer,  Sept.  20,  1901,  308. 

the  year  1896,  a  set  of  seven  cylinders  were  filled 
ith  liquid  acetylene  which  had  been  purified  by  the  Pictet 
•ocess  (this  Journal,  1897.  37).  The  bottles  had  capaei- 
BS  jf  about  12  litres,  and  weighed  £0 — 22  kilos,  each  ;  the 
alls  were  5  or  G  mm.  thick.  All  the  cylinders  were  first 
acuated,  and  then  rinsed  with  acetylene,  so  that  presence 
air  was  excluded.  In  1900  it  was  noticed  that  the  bottles 
ere  rusty,  and  it  was  feared  that  the  valves,  which  were  of 
eel,  might  also  be  rusted  up,  and  might  produce  a  spark  if 

were  made  to  loosen  them.  The  cylinders  were 
erefore  destroyed.     The   first,  containing  about   4   kilos. 


of  liquid  acetylene,  was  laid  in  a  sloping  position  with  the 
valve  it  the  top;  at  the  upper  part,  where  the  still  gaseous 
acetylene  collected  and  where  it  was  retained  under  a  pres- 
sure of  50  atmospheres,  a  1  kilo,  cartridge  of  picric  acid 
v\as  laid  and  exploded  electrically  from  a  distance.  Thi- 
top  of  the  bottle  was   blown  away,  the  lower  part  was  bent 

and  torn  into  holes.    No  explosion  of  the  acetyleti rurred  ; 

the  cylinder  emptied  itself  by  the  escape  of  gaseous  acety- 
lene. With  the  next  bottle,  containing  3',  kilos,  of  liquid, 
a  200  grm.  cartridge  was  laid  at  the  bottom,  where  the  liquid 
acetylene  was.  ( >n  passing  the  current,  the  liquid  acetylene 
exploded,  producing  a  black  cloud  of  smoke  12  m.  high; 
the  cylinder  was  entirely  destroyed.  The  third  cylindei 
containing  about  400  grins,  of  liquid  acetylene,  was  placed 
25  cm.  from  a  bottle  containing  200  grms.  of  picric  acid, 
and  the  latter  exploded.  The  picric  acid  bottle  was 
smashed;  the  acetylene  cylinder  was  driven  sideways  for 
a  distance  of  2  in.,  but  was  not  injured.  Another  cylinder, 
containing  500  grms.  of  liquid  acetylene,  wis  placed  vertically 
and  fired  at  from  a  distance  of  85  m.  with  an  infantry  rifle. 
A  clean  hole  was  made  iu  the  front  above  the  level  of  the 
liquid;  the  back  of  the  bottle  was  only  slightly  bulged. 
There  was  no  explosion  of  acetylene  ;  the  cylinder  emptied 
itself  with  a  whistling  noise,  and  a  column  of  bluish  vapour 
extended  upwards  for  2 J-  m.  The  results  appear  to  show 
that  there  is  considerable  difference  in  stability  between 
highly  compressed  acetylene  gas  and  actually  liquefied 
acetylene.  The  gas  was  not  exploded  by  the  impact  of  the 
bullet,  nor  by  the  detonation  of  the  picric  acid  ;  the  liquid 
exploded  every  time.  It  also  appears  that  a  cylinder  of 
liquid  acetylene  "will  not  explode  by  sympathy";  the 
detonator  must  be  in  close  contact  with  it. — A.  S. 

Nitrocellulose ;  Researches  on .     G.  Luuge.     J.  Amer. 

Client.  Soc.  1901,23,  [8],  527—579. 
I.  General  Remarks  on  the  Methods  of  Nitration. — The 
material  employed  by  the  author  was  "  chemically  pure  sur- 
gical wool,"  freed  from  the  last  traces  of  fat  by  boiling  with 
sodium  carbonate  solution,  and  extraction  with  alcohol  and 
ether.  The  wool  was  dried  at  100  ('.,  then  cooled  in  an 
exsiccator,  and  immediately  nitrated. 

The  nitration  acid  was  made  from  "  chemically  pure  " 
sulphuric  acid  of  sp.  gr.  1'84  (9562  per  cent.  H.,SO,) 
mixed  with  an  equal  weight  of  fuming  nitric  acid  of  sp.  gr. 
1  •  52  (93"  76  per  cent.  HN'0:)),  from  1  to  2  per  cent,  of  lower 
nitrogen  oxides  being  removed  from  the  nitric  acid  in  the 
usual  way. 

The  nitrations  were  carried  out  iu  the  apparatus  shown 
in  Fig.  1,  in  which  A  represents  a  cylindrical  jar  closed 
with  a  ground-in  glass  cover,  B,  through  which  passed  a 
dropping  funnel,  C.  aud  the  thermometer,  E,  which  was 
fixed  tightly  by  means  of  asbestos  and  sodium  silicate  solu- 
tion. The  cellulose  was  placed  in  the  cylinder,  the  nitrating 
mixture  introduced  into  the  funnel,  and  tbe  tube  D  con- 
nected with  a  Bunsen  pump,  by  means  of  which  nearly  all 
the  air  was  withdrawn.  For  uitratiug  cotton  at  tempera- 
tures higher  than  the  ordinary  temperature,  the  acid  was 
heated  to  a  slightly  higher  point  and  cooled  in  the  funnel, 
whilst  the  temperature  within  the  cyliuder  was  regulated  by 
keeping  it  iu  a  water-hath. 

The  acid  was  separated  from  the  nitrocellulose  by  decan- 

tation  and   then  with  the  aid  of  a  porcelain  funnel,  porcelain 

and  vacuum  pump,  the  mass  being  repeatedly  washed, 

first  with  cold  aud  subsequently  with  hot  water.     As  a  rule, 

from  2  to  3  days  were  required  for  the  washing. 

When  washed,  the  nitrocellulose  was  dried,  either  in  a 
vacuum  exsiccator  protected  from  the  light,  or  in  the  special 
apparatus  shown  in  Fig.  2.  The  nitrated  product  was 
placed  in  a  cylindrical  iilass  vessel,  A,  contracted  at  the 
bottom  into  the  tube  a,  aud  provided  with  a  porcelain 
sieve,  6.  The  top  was  closed  by  the  ground-in  cover,  c, 
i  had  a  side  tube,  </.  and  a  boh-  for  the  thermometer. 
Two  of  these  vessels  were  used  simultaneously,  the  inlet 
tubes,  a,  being  connected  with  a  T-P'eoe  through  which 
passed  dried  air,  aud  both  were  placed  iu  an  asbestos  box,  B, 
provided  with  glass  observation  windows,  g  g.  This  box 
was  placed  on  au  asbestos  plate,  beneath  which  was  a  small 
flame,  regulated  so  that  the  temperature  of  the  air  in  the 
apparatus  was  from   303  to  32'  C.     By  means  of  this  oven 
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the  nitrocellulosi  could  be  brought  to  constant  weight  in 
from  IS  to  15  hours.  It  was' found  that  a  minute  loss  of 
nitrous  vapours  occurred,  and  therefore,  in  the  more  impor- 


c=H^ 


l",/;::  -,  j ~~r^r~r~~  ,r*a 


tant  cases,  the  slower  method  of  drying  iu  the  exsiccator 
was  prefi  rr  d. 

II.  Analytical  Methods  :  Determination  of  Nitrogen. — 
This  was  invariably  made  iu  the  author's  nitrometer,  the 
difference  in  \  ai  ious  determinations  rarely  exceeding  0'  1  lo 
U' 2  c.c.  of  N '  '■  or  ahout  O'Ol  per  cent,  of  nitrogen. 

The  following  table  gives  the  percentage  of  nitrogen  in 
various  nitration  products  of  cellulose,  calculated  on  the 
basis  of  the  atomic  weights  accepted  by  the  German 
Chemical  Society  : — 


-  ot  Nitration. 


Formula. 


KW        ?&£ 


Percent.  C.c. 

D                      llulosi        ill.  <>,■•  M '  ':■  14*18  225*58 

(=  old  trinitrocellU' 

lose). 

Endecan                              B»0     '  0    ;.  13*50  215-82 

1    ,11    i >  ,1  N<  i  .i,  12-78  203"87 

Bnneanitroci  llnl<  ■■    .     '     n    1 1    ■  v  *  ..,  ji-98  191  08 

Oct  initp luloa    I         i      M    i '  .  ■  M  '.■  IV IS  177*52 

olddimt  rocelli 

.                           I  I  10*10  16 !     S 

Heianitroccllulofe...     imiji     m>\  9*17  118*2« 

PentsnitrocelluJose . .     '    .il  ,O*,(N0  8*04  128*21 

Mji       M  i.i,  <;■  77  His  lit 
(=i                          I, 
ilose). 


Examination  of  the  Nitrated  Celluloses  with  Polarised 
Light. — Comparative  observations  and  analyses  have  led 
the  author  to  the  following  conclusions  :     The  nio.-i   highly 

i   products  appear  blui  ed  light,  but  those 

contain:  ■  n    18*9  and    18*0  per  cent,  of  nitrogen 

cannot  be  distinguished  from  each  other  by  polarisation. 
As  the  percentage  of  nitrogen  risi  8,  the  blue  colour  becomes 

ense,  and  here  and  there  grej  fihn  -  can  be  observed, 
though  not  in   proportion  to  the 

2i  per  cent,  of  nitrogen,  the  fibres  show  a  grey 

which  usually  appears  yellow  when  the  top  lulu  is 
cut  off.     Below   10  per  cent,  of  nitrogen,  the  stru    i  pi 


invariably  partially  destroyed  and  no  certain  observatii 
possible.  It  is  only  possible  to  distinguish  with  certaii 
firstly,  any  unchanged  cellulose  by  its  Bashing  up  in  vat 
gated  (rainbow)  colours;  and  secondly,  highly  nilra 
products  (from  1 1"  •  75  per  cent,  of  nitrogen  upwaids), 
their  flashing  up  less  strongly  in  blue  colours.  The  pur 
transition  stage  in  the  fibres  containing  over  1 1  ■  28 
cent,  of  nitrogen  (t'hurdonnet)  was  not  observed. 

Behaviour    of    Nitrocellulose     towards     Iodine. — YVT 
treated  with  a  solution  of  iodiue  in   potassium  iod 
subsequently   moistened   with    dilute    sulphuric    aci 
cotton  becomes  yellow,  whilst  eottou  becomes  blue  (ltiuc 
The   author    has    found  that   the  brown  or  yellow  colooi 
not  due  to  the  action  of  the   iodine  on  the    nitrated 
since   it   is    entirely  removed    by    washing.      When   iod 
solution  alone  is  used,  the   most  highly  nitrated   produ 
(guncotton   proper),  lose   their  colour  when   washed  w 
water.     The   less   highly  nitrated   products  retain  a  bro 
colour,  the   intensity  of  which   increases  with  the  decrei 
in  nitration  ;  but  no  sharp  distinction  can  be  based  on  tl 
In  the  author's  opinion  the  phenomenon  is  probablj  in 
the  formation  of  oxycellulose. 

Determination     of     Unchanged      Cellulose      in     Nit 
celluloses. — The  author  obtained   unsatisfactory  results  « 
the  methods  hitherto  in  use,  but   found  the  following  u 
method  satisfactory  iu  the  case  of  the  more  highly 
I  roducts  : — The  reagent  is  an  alcoholic  solution  ol 
ithylate,   prepared  by  dissolving  2 — 3   grms.   of  sodium 
100   c.c.  of  '.15   per  cent,  alcohol,  and  mixing    the  filni 
solution  with  100   c  c.   of  acetone.     It   has   no   effect  nf 
cellulose,  but  decomposes  nitrocellulose  w  ith  the  forninti 
of  a  reddish-brown  compound,  which   is  soluble  in  \\:n 
In  the  determination,  5  grms.   of  guncotton  are    heattil 
■10°  or  SO0  C.  on  the  water-bath  with  150  c.c.  of  the 
the  liquid  being  shaken  at   intervals  for  20  to  30  minnti 
or  the  mixture  may  be   allowed  to  stand  for  a  fe**  hoars 
the  ordinary  temperature.     The  brown-red  solutiol 
ranted  from  the  undissolved  residue,  and  the  lattei 
with   alcohol  and  with  water,  by  decantation,  and     ' 
the  filter  with  hot  water,  to  which  a  little  hydrochloric  a< 
is  added  for  the  final   washings.     For  ordinary  v, 
cellulose  is  dried   immediately  and  weighed,  hut  in  ex 
determinations  it  is  washed  with  alcohol,  again  treated  " 
."iii  c.c.  of  the  reagent,  and  separated  and  washed  as  befoi 
Tiie   cellulose  thus   obtained,  gives  no  trace  of  gas  in  i 
nitrometer,   aud   duplicate  determinations   agree  within  I 
to  ii-2  per  cent,  when   the   weight  of   unchanged  celluh 
amounts  to  about  if  2  grm.     Guncotton  which  i-  coi 
soluble  in   acetone   contains   only  traces  of  cellulose,  a 
when   as    much    as    H'85    per  cent,  is  present  it  does  i 
dissolve    entirely.     This   method    is    not    applicable  to  I 
determination  of  cellulose  in  lower  nitrated   prodt 
the    author   attributes    this    to    the   fact   that   these   bi 
prepared   with   less   concentrated   acid,  invariably 
oxycellulose. 

III.  Methods  for  Obtaining  the  Various  Nitroctl 
— The  lower  nitraled   celluloses,  up  to  the  deca  en 
can  be    prepared  with  nitric   acid   alone,   but   as    it 
piactice  mixtures  of  nitric  and  sulphuric  acids  areinvarial 
employed,  the  author  has  made  his  experiments  exi 
with  the  mixed  acids. 

A.    The    Highest     Stage    of   Nitration  obtainable  fi' 
Cellulose. — On  treating  2-5  gnus.  ,,|  cellulose  with  .10  grn 
of  nitric  acid  (sp.  gr.  1  -52,  and   '.Ml  gnus,  of  sulphuric  »• 
(sp.gr.   1*81),  the  author  at   first   only   obtained 
containing  a  maximum  of  ISiJii  per  cent,  of  nitn 
subsequently,    in  conjunction    with    ISebie,  he   po 
i  itrated    cellulose   containing    13*92    pel    cent    oi 
which  closely  approximates  to  the  theoretical 
pure  dodecanitrocellulose.     The  acid  mixture  in  tl 
tion  consisted  of  sulphuric  acid,  63'. '15;  nitric  acid, 
arid   water,    11*3-1    per   rent.     This    substance,    "Inch  '" 
I  as  much  nitrogen  as  the  product  obtained  on  nitrati 
tl  e   cellulose    with  a   mixture    of  equal    par' 
pcutoxide  and  phosphorus  pentoxide,  was  nol  stable,  ana 
a  few  months   showed   only  13*5  per  cent    0 
which  point  it  remained  constant  at   apparently  Ibi 
stable  degree   of   nitration.     Attempts   were 
the  percentage  of  nitrogen   by   not    Using  hot  watertO  »=' 
the  products',  but  the  product  did   not  contain  more  ll' 
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53  per  cent,  of  nitrogen,  and  exploit  I  ;i(  ijii   (I.     Inn 

thcr  series  of  experiments  it  was  proved  that  lowering 

outage  of  water   to  the  minimum  by  the  ndditii 

ilphuric  acid  did   not    lead   to  any  increase  in  the 

nitrogen  in  the  product.     Moreover,  the  ratio 

lolpburic  acid  to  nitric  acid    c  i  il  1  he  varied  from  3"8  :  1 

thout  making  any  difference  in  the  results. 
I.   Various    Conditions  to  be  ofiscrceil  in  the  Nitrating 
ictss. — The  author   lias   analysed   hundreds    of  nitratei 
ducts   iii  order  t < >  determine  the   influence  of   one  facl 
the  nitration  whilst  keeping  the  <  titers  as  nearly  uniform 
possible. 

Influence  of  Water.  —  A    scries   of   experiments  was 

le,  in  which  the  proportion  of  sulphuric  and   nitric  acids 

is  possible  equal  (the   nitric    acid    being 

ss).     The  te  up  Tattire   was    kejit    at    i 

tid  the   duration  of  the  action  was  24  hours.      The 

results  were  obtained  :  — 


Soluble 

s 

in 

1 

0 

l-.'.ll 

IS  21 

.-■  10 

rVW 

ti-no 

60-00 

1131 

98'  14 

12-05 

'."'si 

11-59 

100-0! 

|B-!I3 

■0-83 

1 

7l'2J 

»-31 

I'M 

s   n 

0-61 

650 

1-73 

Yield  on 
Cotton. 


\  id  mixture, 
H,SO,      H.vo        U20 


177- -. 

170-2 

167*0 
159-0 

153-0 
ISO'S 
144*2 
110  ii 
1.W9 
131*2 


4.v:it 

inn 
n-ii ; 
4ri',c, 
lie  11 
31-45 
39  05 
3V4S 
37-2H 
38-72 
3S-87 
3  I'll 


49- 

4ir 

41- 
41' 

13- 


42-73 

4-2-15 

4131 

W30 

.311   7  s 

37-17 

is  m 
17-82 

22-50 

■ 
23-30 
23-42 


ig    these    results   in  a  curve    it    is  possible    to 
iet the  percentage   of  nitrogen   in   the   product   foi    'li 

portion   of    water   in    t li  -   acid  mixture.     With 
nee  to  these  results,  the  auth  u-  states  that  the  amount 

i  No.  1  was  only  increased  to  13-67  percent. 
itraction  with  ether-alcohol.  The  insoluble  portion  of 
S    contained     13   37    per    cent,    of  nitrogen,    and    was, 

garded   as   practically   equal   to    endecauitr  >- 
lose.     No.  3  was  not   a  chemical    individual,  bui 
punted   into    22   per  cent,  of  octonitrocellulose  with 

•ii.  of  nitrogen  and  78  per  cent,  of  n  substance 

1-20  per  rent,  of  nitrogen. 
ie  author  attributes  the  difference  between  the 
itr.ition  in  ihe  soluble  and  insoluble  constituents  of 
V,\e  products  to  dilution  of  the  acid  mixture  during 
irration,  firstly  by  the  formation  of  water,  and  secondly 
tion  of  nitric  acid.  The  variations  must  be-. 
fore,  less  pronounced  the  greater  the  proportion  of 
to  the  cotton. 

ision   is  also  arrived  at,    that   to  obtain   gun- 

u   with    a    high    percentage    of    nitrogen,    it    is    quite 

acid  mixtures  containing  only  a  few  per 

of  water.     When  the  aei  Is  arc   in  the   proportion   of 

:s  permissible  to  go  up  to  10  per  cent,   of  water,  and 

the  ratio  of  3  of  sulphuric  acid  to  1    of  nitric   acid,  to 

lit.      It  is  thus  possible  to  work  with  cl 
than  is  usually  done.      \   further  advantage  of  using 
ger   proportion    of  water    is    that,    as  was  shown    by 
(this  Journal,   1901 ,  G12),  the   nitrocellulose   is 

re  Oclonitrocelluto.se. — Xo.  4  in  the  above   series   was 
termediate  mixture,  whilst   with  Xo.  5  the  col) 
is  were   reached.      It    was   calculated   from   the   curve 
he  typical  e  llodion  cotton,  ocionitroeellulose,  should 

between  Xos.  :  and  8,  and  that  the  corresponding 
tttof  watc    in  the  acid   mixture   should  be    19 

A  nitration  was  therefore  made  under  ihe  above 
'•ons  with  a  mixture  containing  19-42  per  cent,  of 
,  and  the  product  was  found  to  be  practically  pure 
itroeellulosc. 

lodiou     Cotton    for   Artificial    Silk.— With 

Wyss-Naef's    paper   on    the   manufacture   of 

ion  cotton  for  artificial  silk  (this  Journal,  1SJ9,  361 ), 


the  author   has   repeated  the  directions  there  given;    he 
lined  products  with  12-53  to  18- 12  per  eent.ol  nitre 
d  -i  boIqI  le  nitrocellulose,  and  he  therefore  regards  the 
uents  ot  Wyss  Naef  as  untrustwon 
Lower    Nitrated    Products,     Below     10    per    cent,  "of 
nitrogen,  the  solubility  of  the  nitrocelluloses   ii 
rapidlj  decreases.      \-  was  found  by  Vieille,  thi 

>m    hexanitro  ellul  >se  are   insoluble.      In  the   autl 
on,  the  soluble  i  ompounds  obtained  byEdei 
esters  of  other  carbohydraten.     When   thi 

"liter  reaches   2a  per    cent,    and    over,    the    iiituti.  n 
complete  after  24  hours. 

In  X...  12,  unchanged  cotton  was  left,  even  after  three 
days'  action.      In   the   presence   of  still   more    water,   the 

""■'•*< becomes  less  and  less  complete,  and  eventually 

only  owe.  i  rmed. 

Morphological  Structure  of  the  Product:  -With  acid 
mixtures  containing  up  to  IS  per  cent,  of  water  the  original 
structureof  the  fibre  is  preserved.  At  18  per  cent,  there 
is  some  contraction,  and  the  characteristic  tMist  of  the 
cotton  disappear-,  whilst  with  more  water  the  fibres  are 
torn  open  and  disintegrated,  and  in,  U!y  formed  ii  t<  glohuUvr 
masses.     This  actiou   reaches   its   maj  23  to  25 

[ier  cent,  of  water. 

Resistana  of  tit,    Guncotton  to   Boiling  ll',;(f,-._it  was 
found  bj    comparative   experiments   that  guncotton  n 
witntlica  id  mixtures  sontaining  from  s  to  1 1  per  cent,  of 

water  did  not  lose  any  more  nitrogen  on  boiliog  with  water 
than  th.it  made  with  more  concentrated  a  id-. 

D.  Znfluena  of  Temperature.— Gttncottoi  —The  foilow- 

■  onclusions  were  drawn  by  the  author   :  Bultg 

ol  asei  esol  experiments  in  which  2-5  grms.  of  cotton  were 
nitrated  at  different  temperature*  (from  0'  to  8U°  C)  with 
a   mixture  of  30  grms.   of  nitric  acid  (sp.  gr.    1-52)  and 

•rms  of  -u.phiiric  acid  (sp.  gr.  1-84).  (1.)  The  speed 
of  the  process  increases  rapidly  with  the  rise  in  temperature. 
Thus,  the  percentage  of  nitrogen  in  the  oroduct  at  0  C 
after  30  minutes  was  10-  71,  whilst  at  40°  li.  it  was  1.V07 
and  the  same  at  80;  C.  after  15  minutes.  V2.)  The  percen- 
tage of  nitrogen  slightly  foils  (13-39  to  13-06  i  on  pa-sing 
from  the  ordinary  temperatures  (10°  to  19°  (J.)  to  40  (X, 
but  remains  practically  constant  at  13-06  to  13- 12  when 
uitrating  at  60  to  S0:  C.  (3.)  The  chief  effect  of  the 
change  of  temperature  is  on  the  yield,  which  constantly 
falls  on  passing  from  the  ordinary  'to  higher  temperatures. 
I'he  author  attributes  this  to  the  partial  solution  of  the 
nitrocellulose.  (4.)  Xitration  at  higher  temperatures 
changes  the  structure  of  the  cellulose.  That  obtained  at 
60  "'  80  C.  is  a  fine  fibrous  powder  when  dried.  If  the 
proportion  of  sulphuric  acid  to  nitric  acid  is  greater  than 
the  usual  3:1,  this  loss  on  raising  the  nitration  temperature 
is  more  pronounced. 

As  regards  the  influence  of  the  temperature  on  the 
duration  of  the  reaction,  it  was  found  that  whereas  at  the 
ordinary  temperature  there  was  a  considerable  margin  in 
tins  respect,  at  higher  temperatures  the  percentage  of 
nitrogen  rose  at  first  ami  then  decreased.  Thus  "at  a 
temperature  of  32  C  ,  the  following  percentages  of  nitrogen 
were  observed  in  the  products :— After  5  minutes,  13-27  • 
15  minutes,  13-44  ;  30  minutes,  13  47,  6  i  minutes]  13-50- 
and  120  minutes,  13  40. 

The  author  concludes  that  the  ordinary  method  of  nitrat- 
tton  at   temperatures  not  exceeding  25"  C.  is  correct 
for  the  maximum  percentage  of  nitrogen 'an  1  the  maximum 
yield  of  gun-cotton  are  obtained  under  those  conditions. 
Collodion    Cotton.— The  mixture  of   acids  employed   in 
experiments  contained  38-9.-,  per  cent,  of  sulphuric 
'-   15  per  cent,  of  nitric  acid,  and   Is 'So  per  cent,  of 
water.     At   17    C.  the  nitration  ws  implete  in 

four  hours.  ,\  larger  yield  (155-1  as  against  148-1  per 
cent.)  was  obtained  than  at  40:  C,  but  the  product  was 
somewhat  less  soluble  in  alcohol-ether.  At  60r  C.  a  pro- 
duct with  the  normal  solubility  and  percentage  of  nitrogen 
btaiaed  in  15  minutes,  but  the  structure  of  the  fibres 
was  destroyed  to  a  greater  extent,  and  such  collodion  cotton 
uid  not  yield  artificial  silk  suitable  for  spinning  The 
author,  therefore,  concludes  that  40  ( '.  is  the  most  suitable 
temperature. 
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E.  Influent*   of  Varuiag  the   Proportion  of  Sulphuric 

\  1 ,11/  —The  following  conclusions  were  arrived 

at  iu  tlie  ease  ol  gun-cotton  : — (1.)  The  speed  of  the  reaction 
rapidly  diminishes  with  the  increase  in  the  quantity  of 
sulphuric  acid.  I  :  I  I'he  maximum  percentage  of  nitrogen 
iu  the  product  is  obtained  when  the  ratio  of  sulphuric  acid 
to  nitric  acid  is  not  less  than  0-35:1,  and  not  more  than 
3:1.  (3.)  Above  a  certain  ratio  of  sulphuric  acid  to  nitric 
acid  (apparently  B :  1),  unchanged  cellulose  is  always 
present  iu  the  final  product.  (4.)  An  excess  of  sulphuric 
acid  also  affects  the  structure  of  the  nitrocellulose.  Beyoud 
7:1  the  fibre-  are  destroyed  aud  on  drying  fall  into  a  tine 
fibrous  powder. 

•  f  Collodion  Cotton.  —  As  regards  the  manufacture  of 
collodiou  cotton,  the  effect  of  keeping  the  proportion  of 
citric  acid  to  water  perfectly  constant,  and  only  varying  the 
sulphuric  acid  proper,  is  shown  iu  the  following  series  of 
experiments,  in  which  the  nitrations  were  made  at  the 
ordinary  temperature,  and  lasted  24  hours. 


No. 

Acid  Mixture. 

Product. 

||s,l 

UNO 

H30 

Nitrogen. 

Solubility. 

Yield. 

0        1 

1.1 

i 

- 

22-32 

9-87 

14-2' 

134 

1.; 

41- 11' 

21-31 

10*82 

142 

17 

w« 

W76 

!'s-24 

151 

ls 

tit  *9S 

37  '« 

1968 

11*02 

' 

153 

1'.' 

• 

st-ia 

1779 

12*28 

99-53 

155 

20 

•8-87 

33-S8 

17*25 

1277 

119-82 

166 

■21 

50*71 

32-50 

16-79 

13-02 

l"9-32 

165 

22 

52-81 

Sl*27 

15*92 

13-11 

7-65 

167 

23 

r,t:>i        sooc 

16-0! 

13-45 

2-6S 

173 

No. 


n\o, 


Nitrogen  in 

Gun-cutlon. 


Yield, 


Per  Cent. 
0-13 
0-99 
I'M 

6-15 


1'erCent. 
1355 
13-50 
13-56 
1356 


171-5. 
I/.Viil 
173-96 


The  portion  of  No.  15  insoluble  in  ether-alcohol  was 
practically  pure  hevanitrocellulose.  Xos.  16,  17,  IS,  and 
19  were  collodion  cottons.  No.  20  had  nearly  the  theoretical 
composition  of  decanitrocellnlose,  and  was  yet  completely 
soluble  in  ether-alcohol,  and  the  author  points  to  this  as  a 
proof  of  the  existence  of  various  forms  of  deeanitrocellulose. 
These  facts  are  important  technically,  since  in  the  manu- 
facture of  blasting  gelatiu  it  is  important  to  use  soluble 
products  containing  a  maximum  of  nitrogen  (this  Journal, 
1900,31o).  The  hist  experiment  (No.  23)  yielded  practi- 
cally pure  endecacellulose  or  gun-cotton. 

The  author's  general  conclusion  is  that  iu  the  manufac- 
ture of  collodion  cotton  there  is  no  reason  for  exceeding  the 
proportion  of  equal  parts  of  sulphuric  and  nitric  acids  with 
from  19  to  20  per  cent,  of  water  in  the  mixture. 

F.  Formation  of  Oxycellulose  in  the  Nitration. — By 
colour  tests  with  Methylene  Bine  the  author  found  that 
the  products  obtained  with  dilute  acids  contained  oxy- 
cellulose,  but  that  those  with  concentrated  acids  did  not. 
The  results  were  confirmed  by  Sehiff's  test. 

G.  Solubility  of  Nitro-Cettuloses  in  Ether-Alcohol. — 
The  author  finds  that  products  soluble  in  ether-alcohol  may 
be  obtained  almost  down  to  heptanitrocellulose  (10*19  per 
cent,  of  nitrogen)  and  up  to  deeanitrocellulose  (12'7S  per 
cent.  N.).  The  collodion  cotton  of  commerce  belongs 
rather  to  the  medium  class  of  the  composition  of  octo-  and 
euneinitrocellulose.  Where  complete  solubility  is  the 
•---ential  aad  the  percentage  of  nitrogen  less  important, 
he  recommends  nitration  with  a  mixture  of  equal  parts  of 
sulphuric  and  nitric  acids  containing  from  19  to  20  per  cent, 
of  water. 

es  of  experiments  showed  that  the  usual  proportion 
of  alcohol  to  ether  (i.e.,  1:3)  could  be  varied  within  very 
wide  limits. 

H.  Influence  of   I. own    Oxides  of   Nitrogen. — As   it  is 

now  generally  assumed  that  the  lower  oxides  in  eoncen- 
trated  nitric  acid  consist  essentially,  if  not  exclusively,  of 
nitrogen  peroxide,  the  author  ma  1  a  series  of  experiments, 
using  a  mixture  of  60*71  per  cent,  of  sulphuric  acid, 
30-67  per  cent,  of  nitric  acid,  and  3 '  52  per  cent,  of  water, 
to  which  was  added  various  percentages  of  nitrogen  per- 
ie,  with  the  following  results  : — 


From  these  figures  he  concludes  that,  contrary  to 
assertions    and   the  opinions   of    many  practical    a 
presence  of   'Mow  oxides"  iu  a  proportion  far  ei 
that   ever    found    in    commercial    acid    has   no   nub 
whatever  on  the  percentage  of   nitrogen  or  yield  of    n 
cotton. 

He    has  also    tested    the    stability  of   such    product 
Abel's,  Guttmann's,  and  Thomas'  tests,  and  has  come  t  b. 
conclusion  that  they  are  as  stable  as  those  prepared  t; 
acid  free  from  nitrogen  tetroxide. 

\s    regards   Guttmann's  test   (this   Journal,    lv 
293),  he  states  that  he  did  not  observe  a  sudden  ap| 
of   the    blue    streak,  but    that    he  eventually  succecdi  it 
obtaining  sufficiently  concordant  results  with  it.     1  - 
Journal,  1900,  642  ;   1901,8.) 

I.    Behaviour  of  Different  Commercial  Grades  ef  Cm 
— Different   grades  of  cotton  were    mechanically  cle»  d 
washed,    and   nitrated   under   the   same   conditions  a 
"chemically    pure    surgical    wool"    used    in    the    pi 
experiments.       The   results   showed   that   coutran 
author's  anticipation,  there  was  no  essential  different 
quality   of  the  collodion   cotton  obtained.     All  w, 
pletely  soluble,  and  the  greatest  difference  iu  the 
from  that  of  the  pure  cotton  products,  was  only  0 
cent.     This  can  be  accounted  for  by  the  difference  in  p 
the   surgical  cotton   containing  only  0-0o  percent 
whilst   the    commercial  cottons   contained   on  the 
0*5  per  cent.     In  the  author's  opinion,  therefore,  the    1 
ing  results  obtained   in  the  nitration  of  cellulose  an 
attributed   not  to   the  quality  of  the  cotton,  but  probal  ti 
some   inequality  in   the   conditions,   and  in   pariir 
percentage  of  water  in  the  acid  mixture. — C.  A.  M. 

Phosphorus-free  Matches ;  Manufacture  of .  ■■ 

on   any    Surface.        S.    L.    Fog   and  A.    ti.    Kit 
Copenhagen.      Ger.  Pat.  122,804,  Dec.  12,  1899. 
augew.  Chem.  1901,  14,  [34],  858. 

Claims   are    made   for: — (1.)    A   process    for    p 
matches   which   contain  no  phosphorus    aud   whit 
anywhere,  by  the   use  for  igniting  material  of  otn 
double  chromates  of  a  monovalent   metal,  together 
or  several  chlorates  of  di-  or  poly-  valent  metals, 
impregnation   of   the    sticks   with    chlorates   of  p 
metals    aud    the    charging    of  the    impreguated    • 
material  containing  the  double  chromate  of  a  m 
metal,    together   with     suitable    proportions   of    1 
chlorate,  sulphur,  copper  oxide,  aud  a  binding  medium. 
The  use  of  an  ignition  material  composed  ot  the  chloral  u 
polyvalent  metals  and  the  double  chromates  of  monov  l 
metals  together  with  the  ordinary  materials  and  tl. 
of  paraffined  sticks  with  this  material. — T.  H.  P. 

Explosives  ;   Analysis  of .      1'.  \V.  Smith. 

See  under  XXIII.,  paye  1032. 

PATENT. 

Explosive  Substances ;    Manufacture  of .     J 

Paris.       Eng.    Pat.    21,068,    Nov.    21,    1900.      (I 

1   >nv.,  Sept.  22,  1900.) 

Niiioi-.  azn-,  piero-nitrated,  or  picro-azo  derivativi 
alone  or  mixed  together,  are  dissolved  by  the  aid  ol 
fatty  acids  alone  or  mixed,  or  with  fatty    substani 
fatty  esters  with  bases  other   than  glycerin,  or  in 
of  fatty  acids  with  such  esters,  so  as  to  produce 
substances  which  will  soften  but  slightly  at  high  ' 
tures.     Various  examples  are  given  in  illustration 
which   a  fatty  acid   is  used  is  as  follows  :  —  Stearic    I 
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.   |.art>  :    mononitrouaphthaleue,   1-  parts  ;  diuttrotoluene, 

parte ;  and  K(  !I031  ho  parts. 

Both  chlorates  aud  perchlorates  ure  proposed  in  these 
uztures. — R.  L.  J. 

XXm.-ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Pulverisation  of  Materials       V\".  llempel.     Zeits.  angew. 

Chem.  1901,  14,  [84],  843—844. 

thor   describes   a    series   of   experiments    made   to 

etarmine  the  most  suitable  material  for  the   construction 

f  pestles   and    mortars.      The    substauces  examined   were 

rite,  bottle  glass,  hardeucd  steel,  and  cast  iron,  10  grin-. 
Injing  powdered    in  each  mortar  until    it  all  pa 

rough  a  fine  sieve;  the  weights  of  each  pestle  and 
lOTtai     were    determined    before     and    after    use.       The 

suits  show  that  the  best  material  for  mortars  is 
odoubtedly     hardened     steel,     which    was    found     to    lose 

006  -rm.  on  an  original  weight  of  295-049  gnus.  ;  an 
gate  mortar  weighing  .171-741  gnus,  lost  0041  gnu.,  a 
■suit  due  to  the  relatively  greater  brittleaess  of  the  agate. 
.  ven  ;;ood  mortar  is  obtained  by  pressing  a  square  steel 
Lite  into  the  shape  of  a  bowl,  drilling  holes  iu  the  four 
>rners  for  counter-sunk  screws  and  then  hardening  to  as 
igha  degree  as  possible.     The  bowl  is  then  screwed  down 

:i  woodeu  block  cut  to  tit  it  :  any  oxide  on  the  surfaes 
iu  be  removed  in  the  lathe,  but  polishing  is  unnecessary 

u'h  a  mortar  can  be  prevented  from  oxidising  by  keeping 

iu  a  tightly-closed  box  containing  a  vessel  in  which  is 
laced  a  little  potassium  carbonate. — T.  H.  P. 

lagncsium    Ammonium    Phosphate ;     Furnace    foi      the 

Ignition     of    ,    in      Porcelain      Gooch      Crucibles. 

Schaller.  Zeits.  angew.  (hem.  1901,  14,  800—801. 
uk  author  describes  a  furnace  in  which  porcelain  Gooch 
rncibles  can  he  gradually  heated  and  slowly  cooled,  so 
lat  breakage  very  rarely  occurs.  The  furnace,  which  is 
•■signed  for  four  crucibles,  consists  of  a  circular  lire-clay 
plate  with  four  circular 
openings,  above  which 
stand  four  tire-clay  cylin- 
ders provided  with  projec- 
tions at  the  top  for  the  I 
reception  of  the  crucible-. 
The  four  cylinders  are 
surrounded  by  a  large 
ler  closed  by  a  lid 
and  with  openings  at  the 
bottom  ;  this  cylinder  is  in 
turn  surrounded  by  a  sheet 
iron  jacket  which  termi- 
di  tes  in  the  chimney. 
Helow  the  openings  iu  the 
plate  are  four  liunsen  bur- 
ners, the  flames  of  which 
enter  the  small  cylinders 
impinge  on  the 
crucibles. 

The  crucible   containing 

the   precipitate    is   hen  to  1 

with    a    very    small    flame 

until     the     moisture     has 

orated,  and  then  for  10 

minutes  with  the  full  flame, 

and  then  allowed   to  cool 

the  closed  furnace  to  about  luo     (  '..  when  it  may  safely 

removed.     Porcelain  crucibles    have   the   advantage  of 

leapness,  so  that  a  large  number   of  precipitates  may  be 

tyred  without    interruption  one  after  the  other.     Also  the 

i   the  crucible  with   its  contents   is   generally  the 

lie  next  determination. — A.  C.  W. 


Section  at  ZZ 


PATENTS. 
Gases;      Apparatu,      for       iscertaiuing     and 

tiding  the  Composition  of .      M.  Arndt,  Aachen, 

ny.     Kug.  Pat.  18,931,  '■  let.  23,  1900. 
!  apparatus  is  worked   through  the  chimney  draught  by 
.'ans  of  a   receiver   which    i-   sealed   in    liquid,   and    is 


liases  ; 


automatically  put  in  communication  alternately  with  the 
chimney  and  the  open  air.  The  chimney  draught  produces 
a  partial  vacuum  in  th-  receiver,  which  is  thereby  lowi 

whilst  the  re-admission  of   air  allows  it    to  rise  again.     The 
movements  of  the  receiver  are  transmitted    by  means  of 
cords  passing  over  pulleys  to  two  small   receivers,  irhi 
in  turn  draw  in  gas  from  ihe  flue  and  force  ii  inl 
Which  is  so  scaled  that  it  receives  a  given  volume  and  allows 
the  Surplus  to  pass    into  the  air.     The  volume  of  . 
from  the  Hue  which  is  thus  enclosed  each   tunc'  our  of  the 
small    receivers    descends,    is   driven   into  an   absorption 
vessel  containing  a  liquid,  such  at  solution  of  caustic  potash, 
«  hereby  one  of  the  constituent  gases,  such  as  carbon  die 
is     absorbed.       The     percentage    of    the    constituent    thus 
rbed  is  recorded  on  a  paper  strip   by   means  of  a  mark- 
ing stud  on  a  lever,  which  is  actuated  by  the  pressure  of  the 
gas.    The  gas  is  driven  through  the  various  parts  of  the  absorp- 
tion apparatus  by  the  raising  and  towering  of  a  reservoir 
containing   the    liquid,  with   which  they  are    sealed    and 
unsealed   in   definite  order.     The  reservoir  of  sealing  liquid 
is   raised   and   lowered  through  a   cord    which    passes   over 
the  pulley  which   actuates   the   small  receivers.     There   are 
no  cocks  iu   the  apparatus,    which  is  desigm  .1   to  perform 
uninterrupted  analyses  of  gas,  such  as   due  gas,  at  regular 
intervals,  as,  for  instance,  once  in  every  five  miuutes.     |  Sec 
this  .lournil,  1900,  930.)— J.  A.  P. 

Sampling,    Averaging,    Mixing    and     Storing    Materia! 
\  Portland  Cement,  Ac]  tn  bulk.     T.  A.  Edison.      Eng. 

l'at.  1  1,353,  1900. 

See  under  IX.,  page  992. 

INORGANIC  CHEMISTRY.— 
QUANTITATIVE. 

(V.in    Analysis   by  Electricity ;  Practical  Methods  of . 

Berthelot.       Ann.    Chim.     Phys.    23,     [7],    433—447. 

Chem.  Centr.  1901,  2,  [9],  599. 

The  method  used  by  the  author  consists   in  submitting  the 

gas  under  examination  to  the  action  of  "induction  sparks  " 

it   most    10 — 12    mm.    length).      The    behaviour   of 

different   gases  is  described,   and  methods  of  determining 

them   qualitatively  and,  in    many  eases,  also  quantitatively. 

The  gases  dealt  with  are  divided  into  six  principal  groups — 

free    elements,     elements    in    combination    with    oxygeD, 

uts    in    combination   with    hydrogen,    sulphur    cam- 

:-.  halogen  compounds,  and  nitrogen  compounds. 

—A.  S. 

Gas    Analysis    by    Spectroscopy;    Practical    Method    of 

Rapid  - .     Berthelot.     Ann.  ( 'him.  Phys.  23,  [7],  447 

-  482,     (  hem.  Centt.  1901,  2,  [9],  600. 

The  author  gives  the  spectra  (under  normal  pressure)  of 
4  1  gases — IP  I  >.  X.  Argon.  Helium,  Air.  X(  I,  XH.,  X .(  > 
XII  .  (  1.  IK  i,  Br,  HHr.'l,  HI,  II. s,  SOs,  HjSe,  H3P,  H  A-, 
SiJ  .  SOF2,  l'F  SiF  .  BC1  .  l.r  .  (  II  ,  i  Ut.  CHV 
'  cm  U.COS,  (  II, .ii. (II,.  (  il.ri,  c,X„  HCN 
(mixed  with  H.I,  C1IXIL,  and  (XCI— and  collects  the 
observed  iires,  arranged  according  to  the  wave-lengths,  iu 
a  list.--  i    - 

"Oxygen     Consumed''    in    the    Analysis  of     Water;   Tht 
Influence   of  Chlorine  us  Chlorides  in    the  Determination 

of .     J.  P.  Weems  and  J.  C.  Brown.     Proc.  Iowa 

Academy  of  Sciences,  1901,  Vol.  8. 

Tin    methods  in   general   use  for  the   determination  of  the 
•'  oxygen  consumed  "  are  the  following  :  — 

1.  The  Kubfl  Method. — 100  e.c.  of  the  water,  acidified 
with  5  c.c.  of  dilute  sulphuric  acid  (1  :  3),  are  boiled  for 
rive  minutes  with  an  excess  of  centinorinal   permanganate 

in.     A   sijeht  t  indard  oxalic  acid  having 

beeu   added,  the   liquid  is  titrated   with   standard   perman- 
til  faintly  pink. 

2.  Tht  Association  Method  (recommended  by  the 
American  Association  for  the  Advancement  of  Science) 
is  similar  to  the  above,  except  that  double  Ihe  quantities  of 
water  and  acid  are  taken,  and  the  boiling  is  continued  for 
In  minutes. 
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3.  The  English  (Soc.  of  Public  Analyst*)  Method  is 
conducted  l'»"  determinations  are  made,  the 
perm                being  allowed  to  act  on  the  acidified  water 

-.1-  t'nr  IS  minutes  and  4  hours,  respective]] . 

4.  Thi  Scluike  Method  is  conducted  in  alkaline  solution. 
•.c.  of  water,  mixed   with    1 — 8  o.c.  of  caustic  soda 

solution  (1  pari  NttOH  to  S  parts  water),  are  boiled  for 
10 minutes  with  excess  of  centinormal permanganate, then 
cooled  to  SO  — 60  V.,  mixed  with  5  f.c.  of  dilute  II. m  ',  ami 
titrati-1  with  standard  oxalic  acid. 

In  the  two  first-named  methods,  the  chlorides  present  in 
the  water    cant  luction   of  a  certain   amount  of 

permanganate  Tlii<  the  authors  find  to  be  the  Mine  for 
both  methods,  and  they  give  in  the  following  table  tlie 
amount  of  permanganate  destroyed  in  terms  of  "  oxygen 
consumed."  The  two  latter  methods  wive  not  investigated, 
as  it  «ns  expected  that  the  action  of  chlorides  would  be 
very  slight,  if  any,  owing  to  the  low  temperature  in  No.  3 
and  the  alkaline  condition  present  in  No.  4. 


Parts  per 
Million  of 
Chlon 
Sodium  Cli  i 
in  Sample. 


Oxj  ■ 

Parts 

I  i  lion. 


Parts  per 
sfillii 
Chlorii 
Sodium  Chloride 

-    niple. 


ed  in 
Parts 

|>  v  M 


— L.  A. 

Chlorates;   Determination  of in  Electrolytic  tileach- 

Liquors  and  in  the  Absorbing  Vessels  in  the  Potassium 
Chlorate  Manufacture.  H.  Ditz.  Chem.-Zeit.  25,  [69], 
727—728. 

A  kodipicatioh  of  a  former  method  of  the  author's.  The 
apparatus  is  easily  understood  from  the  accompanying 
sketch.  The  containing  vessel  holds  about  1',  litres,  the 
dropping-funncl  :>00  c.c,  the  little  absorption  tube  20  c.c. 

The  chlorate  solution  (in  quantity  equivalent  to  approxi- 
mately 0*1  grro.  of  KC103;  or,  if  both  chlorates  and 
hypochlorites  are  present,  so  much  that  40 — SO  c.c.  of  the 
N/10  sodium  thiosnlphate  solution  used  in  the  analysis  will 

he  required)  is  placed  in 
the  containing  vessel, 
along  with  10  c.c.  of  10 
per  cent,  solution  of 
potassium  bromide,  the 
absorption  tube  is  about 
two-thirds  filled  with  5 
per  cent,  potassium  iodide 
solution,  the  apparatus  is 
put  together,  and  con- 
centrated hydrochloric 
acid  placed  in  the  funnel 
1 50  c.c,  if  the  bulk  of  the 
chlorate  solution  does  not 
exceed  25  c.c,  propor- 
tionately more  if  it  d ). 

The  acid  is  now  allowed 
to  flow  into  the  chlorate 
solution,  during  which 
process  the  bromine 
evolved  and  passing  out 
with  the  displaced  air  is 
caught  in  the  absorbing 
tulie,  liberating  an  equi- 
valent amount  of  iodine.  The  stopper  is  now  placed  in 
the  exit-tulu  of  the  absorbing  vessel,  to  prevent  the  iodide 
Bolnl  prematurely    driven    back    into     the     main 

and   alter   five   minutes'   standing,    500—600   c.c. 
onately  more,  if  more  than  50  c.c.  of  hydrocbl* 


acid  has   been  used)  of  distilled  water  is  added  through 
funnel,  followed   by  about  20  c.c.  of  the   5  per  ceil 
sium  iodide  solution.     The  whole   is  well  shaken,   the  CI 
tents    of   the   absorption-vessel    are   blown    iuto    il 
vessel,    the     absorption-vessel     is    washed     into    the     m 
vessel,  the  whole  of  the  attachment   removed   (afti 
rinsing)  from  the  main  vessel   and  replaced  by  the  stop] 
and    the    iodine    in    the   liquid    is    finally   treated    by  K 
sodium  thiosnlphate  and  starch. 

In  the  case  of  mixtures  of  chlorate  and  hypochlorite 
total  chlorine  is  given  by  this  method,  and  the  chlorine 
chlorate  must  be  got  by  determining  separately  that 
hypochlorite.— J.  T.  D. 

Calcium  Oxalate;  Occlusion  of  Mini  lesinm  O.ralati  by— 
ami    Solubility    if  Calcium    O.ralale.     T.    W.   II 
( '.    F.  McCaffrey,   and    II.   Hisbee.     Zeits   anorg.  Chi 
28,  71—89.     (hem.  Centr.  1901,  2,  [9],  601. 

Tin  object  of  the  authors  was  to  ascertain  the  relat 
between  the  quantity  of  magnesium  oxalate  carried  do 
by  the  calcium  oxalate  and  the  concentration  of  the  unit 
sociated  magnesium  oxalate  in  the  solution.  The  result- 
the  exper  nients  show  that  the  conditions  which  cause  , 
increase  of  the  concentration  of  the  undissociated  m; 
nesiuni  oxalate,  also  cause  an  increase  in  the  quantity 
the  magnesium  oxalate  precipitated,  and  consequently 
the  error,  when  separating  ca'ciuin  and  magnesium  by  t 
oxalate  method. 

The  solubility  of  calcium  oxalate  in  water   is  not  ioci 
siderablc  (1  litre  of  water  dissolves  at   95°,  50°,  and  2.', 
14,   10,  and    C'8    nigrins.    respectively),    and    wo 
cause  error,  but  this  can  be  avoided  by  washing  thi 
tate  with  ammonium  oxalate  solution. 

The  authors   conclude  with  the   following  recominiin 
tions  : — The  concentration  of  the  magnesium  should  cor 
spoud  to  about  J-  normal  solution.     To  the  dilute  solttti 
is  added  ten   times  the   equivalent  quantity   of  at 
chloride,  and  an  amount  of  ammonium  oxalate  sufficient 
precipitate    the    calcium.     The   solution    is   boiled 
with    3 — 4    times  the   equivalent  quantity   of    hydn 
acid,  a  little    methyl   orange   added,  and    the    liquid 
neutralised  with    ammonia    (this   operation  should  occu; 
half  an  hour).    A  large  excess  of  ammonium  oxalati 

.  [lie  solution  allowed  to  stand  for  four  hours,  filter* 
and  the  calcium  oxalate  washed  with  water  contaioii 
ammonium  oxalate.  The  results  are  correct  to  with 
0*1 — 0-2  percent.— A.  S. 

Leather;   Analysis  of  Chrome-tanned  .     K,  Stiasuy 

Her  Berber,  27,  [649],  235. 

The  author  finds  that  Procter's  method  is  convenii 
gives  exact  results  in  the  estimation  of  chromium,  but  I 
points  out  that,  in  common  with  other  methods,  it  fai 
entirely  to  prevent  the  loss  of  acids  dining  incineration.  I 
order,  accurately,  to  estimate  both  the  bas<  s  and  tl 
acids,  the  following  method  is  proposed  : — 

4  to  5  grms.  of  the  leather  to  be  analysed  are  cut  in  tin 
pieces,  dried  for  the   estimation    of  water,   then   i 
with  ether  and  afterwards  with   carbon   bisulphidi 
cstimatiou  of  fat  and   sulphur.     The  leather  is  thi 
for  a  considerable  time  at   110    ('.  to  remove  all  i 
carbon   bisulphide.     The  leather  is   next   intro 
flask  with   ."nice,  of  pure  fuming  nitric   acid   (sp.  gr.  l'SS 
and  allowed   to    stand    from  12—24   hour-.     To    II 
solution  which  is  so   produced,   400  c.c.  of  cold  v 
added.     When  cold,  the  total  volume  is  made  up  to 
100   c.c.   of  this    solution  are   used  for  the    estimation  P 
hydrochloric    aci  1   by    precipitation    with    silver    aitroh 
100  c.c.   further,   are   evaporated   to   dryness 
expel  the  excess  of  nitric  acid.     Water  is  added,  and  th 
residue    treated   with   barium   chloride   to   precipitate   tli 
sulphuric  acid  as   sulphates.     200   c.c.  more  o 
solution  are  evaporated  almost  to   dryness   in    II    r 
dish,    the    residual    liquid    being   washed    into    a   platinuD 
basin   and   the   solution   evaporated    to   complete   dryness 
and  the  residue   gently  incinerated.     The  latter  is  SXi 
with  weak  hydrochloric  acid  and  filtered;  ammonia! 
to  the  filtrate,  and  precipitates  any  small  traces  of  chronuuD 
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squioxiile ;    this  is  added  t"   the   residue,  which  is  then 
ieil  and   fused  with   sodium  carbonate,  to   which   a    little 
udded,  according  to    Procter's   suggestion.     The 
inmate  thus   formed  is   then   easily   titrated   with   thiosul 
ate  in    the    presence    ol    potassium    iodide.     The   alkalis 

in  the  nitrate  can  hi  estimated  as  sulphates. 
In  the  separation  of  t'.ie  sulphur  ami  fat    after  extracting 
li    ether    and    carbon    bisulphide,    if     it     he    desired    to 

these  separately  ,  this    is  best  done   by  oxidising  the 
pliur  to  sulphuric  acid  and  estimating  il 

— .).  I 

leimn  in    Hiyh-Urade    Ferrii-Silteon  ,-    Presence  of — — 
is   of  the   latter.       (1.    Watson    t.Jray.       Iron   an  1 
■  iiiiiii  Meeting,  1901 . 

hor    has  found    calciuii    in    varying    qnantitii 
in,  doubtless  outlined  from   the  rlux    used  in   it- 
■  ire.      Aluminium     and     magnesium     have    been 
'Hies  as  a  result  of  their  existing  in  the 
ire,  bit   not  calcium,  and  the  present  discoi    ■ 
the  ticst   notice  of  the  presence  of  calcium   in    a 
o  alloy.     Its  effect  on  the  steel  is  at    present   unknown, 
it    i-    p  pint  :<l    out   tint     a    high     grade    ferro-silicon 
_  very  little    calcium  can   be  nnde   ill   the  electric 
The    analysis    of   six    specimens    show    that    the 
rom  0-79  to  14-40  per  cent.     The  compli  t 
illows  :  — 


Per 
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he  chief  points   in   the  method  of  analysis   are  briefly 
ribed.     To  decompose  the  ferro-silicon   without   intro- 
Dg  calcium   and  magnesium,  the  author  makes   use   ol 
on   Iv.Ci  i,  +  Si  =   lv>i<>,        I  .       One   grm.   of 
finely  ground    -ample   is  mixed  with  4  grms.    of   fusion 
,'tire  in  a  platinum  crucible,  covered,  heated  till  a  strong 
tion   takes  place,  and   afterwards   strongly    heated   till 
■n  is  complete.     The  mas-   i-    washed   out   with   water 
the  crucible    cleaned  as   far   as   possible   with  hydro- 
ric  acid,  the  solutious  being  mixed.     The  small  quantity 
ou   remaining  in   the   crucible    is   extracted  by    fused 
phate  of  potash,  which  is  then  dissolved  out  and  either 
d  to    the    other   solutions    in     a    porcelain    dish,    or 
precipitated  with  ammonia,  and   the   precipitate 
titrate  ail  led  to  their  respective   places.     The  contents 
1  are  boiled  and,  after  the  slow  addition  of  10  c.c. 
trie  acid,  evaporated  to  dryness.     After  extracting  iron, 
il,  the  siliea    i-    weighed,  vaporised  with  hydro- 
acid,  and  the  residue  weighed.     The  latter  will  contain 


■".»  '■■'•■'  '  t,  and  the  bulk  of  the  chromium. 

■  ■the,  fused  with  the  doubli  carbonai    auddi  solved  in  hydro- 
id.  or  preferably  heated  with  bisulphate  and  dis- 
solved  in  water,   .md  hydrochloric  acid  if  basic  chromium 
sulphate   is    present.    The  residue   now   contains   onlj  the 
■-ten,   ivhich   can  be  separated.     The  n  ■  eipi- 

tates,  three   in    number,   are  all   burnt,   dissolved    io   acid, 

■■•   silica   or     tun  jsten      thereii      recnvi 
The  solution   is  ■  ired    of  copper  and    any  trace  of 

platinum  by  sulphuretted  hydrogen,  and  the  separation  of 
manganese,     aluminium,     chromium,    calcium,    and 
magnesium  conducted  by  the  usual  metl 

The  sulphur  and  phosphorus  are  estimated  in  the  same 

portion  by  fusing    with    Mead's    tril.a-ie    mixture,    &c.,    any 

impurities  in  the  mixture  being  also  determined.  The  total 
■  a  i-  estimated  by  the  sami  metho  I  as  for  ferro  chrome, 
viz.,  by  mixing  and  grinding  half  a  c'-m,  with  ,i  grms. 
of  ignited  copper  oxide,  mixing  the  whole  with  7  gnu-. 
of   recently     ignited  fused    chromate  of   I  ig  for 

■  mrs  in  a  current  of  oxygen  and  weighing  the  carbon 
dioxide  in  potash  bulbs. — A.  Vf. 

Lead     Peroxide    in    Bed    Lead;     Volumetric    Estimation 
of .      M.  Liebig,  jun.      Zeits.  Chi  in.    1901, 

14, 

llw.r  a  gnu.  of  the  finely  divided  sample  is  rinsed  with 
a  little  distilled  water  into  a  small  Erleomeyer  tiask,  to 
which    are    introduced    successively,      <  ol    a    N/10 

sodium  thiosulphate  solution,  and  10  c.c.  of  a  SO 
solution  of  acetic  acid.      The  mixture  is  shaken  until  the 
i-  dissolved,  and  then   10  c.c.  of  a   10  per  cent, 
solution  of  potassium  iodide  aud  2 — :i  c.e.  of  a  zinc-iodide 
starch   solution  are   added,  after  which    the  I  scess  of  thio- 
sulphate is  titrated  back   with    X  10  iodine  solution.     The 
end-reaction  is  quite  sharp,  the  lemon  yellow   of  the  lead 
present  being  converted  instantaneously  into  a  readily 
ted  dirty  and  dark  yellow  colour. — W.  ti.  M. 

Coppers    Analysis    of   Commercial   .       P.   Truchot. 

Ann.  Chim.  anal.  appl.  6,  286  a.  <  entr.  1  ■ 

2,  [12],  743. 

The   author,  in  a   previous  communication  (this  Journal. 
1901,  2-  I),  criticised  Hollard's  method  for  the  analys  - 
commercial  copper  (this  Journal,  19n  I,  563         ■  nting  out 
that  he  had  not  taken  into  consideration  i  e  of 

manganese.  Hollard  replied  (this  Journal,  1901,  840) 
that  the  manganese  is  only  present,  in  any  slag  adhering  to 
the  copper.  The  author  maintains  that  an  analyst  should 
not  draw  such  a  distinction.  The  sample  must  be  analysed 
in  the  same  condition  as  it  is  furnished,  and  the  smaller 
sample    actually   taken    must  be  as  fa  e    repre- 

sentative of  the  whole.  Commercial  "black  copper" 
contains  0*08 — 0"  10  per  cent.,  slag,  Sod — 9-50  percent,  of 
manganese. — A.  S. 

vary  from  Cupper:    Electrolytic  Separation  of . 

('.   1!.  Spare  and  E.  F.   Smit'tt.      .1.    Amer.   t  hem.    Soc. 
1901,  23,  [8],  579—58:2. 

E.  Goecke  stated  in  a  thesis  thai  from  16  to  IS  hours 
were  required  to  effect  an  electrolytic  separation  of  these 
metals,  and  that  in  only  three  instance,  did  he  find  the 
mercury  free  from  copper.  In  reply  to  this  criticism  the 
ant  hois  give  the  following  typical  examples,  among  othir.-. 
to  illustrate  their  method  of  working. 

In  every  instance  the  mercury  was  quite  free  from  copper. 
The   deposits  were  washed  with    cold  water   only.      Some 


'reury. 

Copper. 

KCN. 

Dilution. 

Current. 

Voltage. 

Temperature. 

Time. 

Mercury  found. 

Jrm. 

Grm. 
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idditionul  -  '  e'<vt'n  *>  *0"  ,,mt  ""'  method 

n  -ults  in  the  presence  of  cadmium 

and  /  M . 

Hi/'l'       ■'     Peroxide;     Determination    of  the    Valtu    of 

,  ,„/ .      iv  Sislej       Rev.  Gen.  dcs  Mat.  (  oJ. 

,5.    57],  209— 210. 

MKit.iu  hydrogen  pi  roxide  may  oontain  as  impurities 
;.  iron,  barium  salts,  alumina,  chloride  and 
sulphate  of  sodium,  ammonium  -alts,  silica,  and  magnesium 
chloride.  The  acidity  should  not  exceed  the  equivalent  of 
1  ;,  ^rms  of  sulphuric  acid  per  litre.  « >xnlic  acid  may  be 
delected  as  calcium  oxalate,  iron  by  means  of  potassium 
thiocyanate,  barium  salts  by  sulphuric  acid,  and  alumina  to 
ammonia.  Chloride  and  sulphate  of  sodium  when  present 
in  large  quantities  render  the  hydrogen  peroxide  unstable. 
The  magnesium  chloride  is  added  with  the  object  of  im- 
proving the  bleaching  action,  but  the  author  does  not 
consider  this  advisable.  For  determining  the  hydrogen 
peroxide,  the  iodoroetric  method  and  the  titration  with 
potassium  permanganate  are  generally  used.  If  different 
figures  be  obtained  by  the  two  methods,  this  point-  to  the 

nee  of    oxalic  acid   or   other    substance    capable   of 
reducing  permanganate. — A.  S. 

■iir.    Antimony,    Tin,    and    Bismuth    in     Fi'i>    Lead; 

Determination    <•/' .      M.  Liebschutz.      Eng.   and 

Mining  J.  1901,72,  [6],  169. 

One  hundred  grms.  of  the  lead  in   thin   pieces   rre  covered 
in  a  large  beaker  irith  220  c.c.  of  boiling  water,   100  c.c. 
of  nitric  acid  ( sp.  gr.  l-t-'),  and  10  c.c.  of  nitrate  of  iron 
solution   f.aO  grms.  Fe  per  litre).      After  vigorous  action 
has  ceased,  the  mixture  i-  heated   for  about  one  hour,  till 
complete   solution   is   effected.        If   any    lead    nitrate    is 
deposited,   a    little    hot    water  is  added.     The  solution  is 
diluted  with  cold   water  to  about  one  litre,  a  few  drop-  of 
saturated  salt  solution  added,   and  then  cau-tic  soda,  drop 
by  drop,  till  a  light  red  precipitate  appears,  which  darkens 
after  vigorous  -lining.     After  allowing  to  settle,  the  almost 
clear  liquid  is  decanted  off  through  a  filter,  and   the  residue 
■washed  twice  by  decantation  with  boiling  water,  the  sei 
time  with  the  addition  of  a  few  drops  of   cau-tic   soda,  till 
the  precipitate  changes  from   light  red  10  brick  red.     The 
washings  each  time  ale  passed  through  the  filter,  wh;ch. 
itself,  is  subsequently  washed  three  times  by  decantation 
with   hot    water.     The    combined    filtrate    and    washings 
contain  the  main  portion  of  the  lead  in  the  form  of  nitrate 
The  precipitate  in  the  beaker  and  on  the   filter  is  dissolved 
in  a  mixture  of  hot  dilute  hydrochloric  acid  and  50  per  cent, 
tartaric    acid   solution,  and    the   filter    is   washed   with  hot 
water,  moistening  from  time  to  time  with  dilute  hydrochloric 
acid.      The  solution  is   made  up  to   about   one    litre,  and 
sulphuretted  hydrogen  passed  in.  the  complete  precipitation 
of  the  lead  being  insured  by  the  addition  of  a  little  ammonium 
sulphate  solution     After  settling  and  cooling,  the  precipitate 
is  collected  on  a  double  filter,  washed   free   from  iron,  and 
the  sulphide-   washed  into  a  small  beaker  in  which  the 
funnel    al-o    is    placed.       20   c.c.    of   ammonium    sulphide 
solution  are  then  poured  into  the  beaker  through  the  funnel, 
followed  by  hot  water,  till  most  of  the   ammonium   sulphide 
has  been  displaced   from  the  paper.      The   whole  is  then 
digested  on   the  water  bath  for    about    half-an-hour,  the 
liquid  filtered  through  the  same  filter,  and  the  latter  washed 
with  hot  water  containing  a  little  ammonium  sulphide.     The 
filtrate  is  acidulated  with  hydrochloric  acid,  boiled,  and  tin- 
precipitated  sulphides  of  arsenic,  antimony,  and  tin  filtered 
off.      If  tin  is   not   present,  the   arsenic  sulphide  may  be 
solved  out  with  ammonium  carbonate  solution,  the  liquid 
neutralised  with  ace'ic  acid,  and  the  arsenic  determin 
titration    with   "  1/1  OOth   iodine"   (1   c.c.  =  0-00023  grm. 
As).     The  residual  antimony  sulphide  is  dissolved  in  25  c  c. 
of  cold  hydrochloric  acid,  and  the  antimony  determined  by 
titration  vith  iodine  in  presence  of  tartaric  acid  and  sodium 
bicarbonate.     If  tin  is  present,  it  can  be  separated  from 
the   antimony    by  Clark's  oxalic   acid   method   or  by  the 
electrolytic  pro 

The  sulphides  ol  lead  and  bismuth  left  undissolved  by  the 
dige-tion  with  ammonium  Bulphide  are  dried  on  the  tilter 
and  incinerated.     The   charred   mass   is  mi  with  a 


ic«  c.c.  of  .-trong  nitric  acid,  cautiously  evaporated  ai 
■, denied  and  then  heated  with  ,"i  c.c.  of  sulphuric  acid  t 
white  fumes  arc  evolved.  The  sulphates  of  lead  u 
bism  ith  me  separated  by  dissolving  out  the  soluble  hismul 
salt,  filtering  and  washing  with  dilute  sulphuric  acid,  "I 
the  filtrate,  .">  c.c.  of  hydrochloric  acid  are  added,  a  spir 
of  about  12  ins.  of  fiue  steel  wire  'soluble  in  acids  within 
residue),  and  the  liquid  boiled.  In  r.bout  au  hour,  tl 
whole  of  the  bismuth  is  deposited   as  a  sponge    or  a  bite 

ler,  according  to  the  amount  present;  it  is  n 
when  the  wire  has  become  coated,  to  detach  the  adhere! 
bismuth  by  rubbing  gently  with  a  glass  rod.  The  »ei 
solution  is  decanted,  the  bismuth  covered  with  hot  wate 
any  remaining  pieces  of  wire  removed,  the  water  decants 
off,  the  bismuth  washed  into  a  porcelain  crucible  with  a  jo 
of    alcohol,     allowed    to     settle,     the    supernatant    aleohi 

ived,  aud  the  bismuth  dried  en  the  water-hath  an 
weighed.  This  process,  which  is  a  slight  modification  < 
(lark'-  method  (this  Journal.  11100,  26),  is  rapid,  giv, 
joi  d  results,  and  h;i-  the  advantage  of  giving  the  bismui 
readily  in  the  metallic  form. — A.  S. 

Tin  ;      its      Precipitation    from      Siilplwsiilts,     <tntl     i 
Separation  from  Antimony  by   Electrolysis.     H 
W.   Klapproth.      Z.it-.  angew.   Chem.   1901,  14. 

S17—  827. 
Experiments  were  made  with  a  vessel  containing  a  porou 
l'ukall  cell,  in  which  the  platinum   anode  was   placed,  tli 
vessel    itself,  which   was    al-o    cd     platinum,   formiog  tli 
cathode.      This   cell  has  been   described  as  being  used  fi 
antimony    deposition   (see  this   Journal,    1900,    911). 
modification    consisting   of   a    glass   beaker    containing 
cylindrical    platinum    cathode,    surrounding  a    l'ukall  cc 
with   a  carbon  anode,  was  also    ised.      In  each  case,  tr; 
anode  cell  contained   40 — 50   c.c,  and  the  cathode  cod 
partment  80 — 100  c.c.   of  solution,  the   available   catno 
area  was   1   sq.  dm.,  and  the  level  of  liquid  in   the   ion. 
(anode)   cell  was  * — 1  cm.  higher   than   that   in   theoutl 
vessel.     Experiments  with   tin    in   sodium  sulphide  solutio 
L95  grms.  Xa.,S  per  litre)    showed  that   precipitation  m 
very  incomplete,  and  that,  even  with  warm   strong  -odim 
sulphide   solution,   using   a  high    current   density,  a  noti 
worthy  proportion  of  tin   is   transported  to,  and  di 
on,  the  anode,  the  tin  solution  beiDg  in  the  cathode  eel 


The  complex  ion  SnS-,  migrates  towards  the  anode,  with 
potential    difference   in    the   bath    of  2   volts,   whilst   th 

corresponding  antimony  ion  Sbs^  requires  a  higher  pressur 
(over  4  volts).  When  ammonium  sulphide  solution  i 
employed  instead  of  sodium  sulphide,  and  no  porous  c< 
i-  used,  the  formation  of  polysulphides  interferes  with  in 
working  of  the  cell,  and  with  low  current  densities  ihe  li 
is  incompletely,  or  scarcely  at  all,  deposited.  Sodde 
alterations  of  the  current,  from  greater  intensity  at  lowe 
pressure,  to  less  intensity  at  higher  pressure,  are  noticeable 
but  these  were  not  observed  when  carbon  anodes  wer 
used.  These  changes  were  commonly  accompanied  by  ti 
appreciable  attack  upon  the  platinum  anode,  aud  th 
formation  of  a  deposit  containing  that  metal.  Whe 
porous  cells  were  used,  the  character  of  the  tin  depoiii 
which  was  always  to  a  large  extent  spongy,  was  worse  wil 
higher  concentrations  of  ammonium  sulphide.  In  'I 
case  also  the  weight  of  the  deposit  was  higher  than  i 
should  he  owing  to  the  co-deposition  of  sulphide.  The  li 
can  also  be  readily  deposited  in  a  mixture  of  sodium  an 
ammonium  sulphides,  if  the  latter  he  present  in  - 
quantity  (much  platinum  may  pass  into  solution,  howevei 
during  the  current  changes  that  take  place),  but  a) 
of  the  ammonium  salt  produces  spongy  depo- 

An   account   is   given   of    the    conditions   under  whic 
antimony    and    tin    may    be   determined    by    the    aid 
electrolysis.     As  tin    and    antimony  can   be   quantitative! 
co-precipitated  in    reguline   conditiou  from  soluti 
taining    sodium    and    ammonium    sulphides    and    sodiun 
sulphate  in)  grm.  Su  -  Sb   is  deposited  in   2  hours  by 
current  of  0-3 — 0-5  amp.    per   sq.    dm.   at    70     C.)   'r 
following  method  is  recommended  :  — 

The  tw  .  metals  an  obtained  in  the  form  "f  sulpnKM 
which  are   then   dissolved   with    the  aid   of  the   smalles 
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lible  quantity  of  sodium  sulphide,  and   transferred  to  a 

imnd    flask,     which     is     subsequently     filled    to    the 

duation  mark.     A  fraction   of  this  solution    is  used  lor 

determination  of  antimony  alone,  and   another  part  for 

atimony  and   tin  together.     The  presence  of    polj 

i  is  of  no   moment.     A   portion  of   the  measured 

lontaining  not   more  than  0-25  grm.  Sb  is  mixed 

mis.    NV.S,   and   after   having  been   made  up   to 

it  cc,  is  placed  in  the  cathode  cell  of  the  apparatus 

idy  referred  to;  the  anode  cell  contains  5— t;  grms. 

S  in  50  c.c.  of  solution.     A  current   of  0-1 — 0--J  amp 

ipparatus   described    [cathode   area  =  1    sq.   dm.] 

posit  the  whole  of  the  Sb   in  about   seven  hours, 

le,  a  portion   of  the   original    solution,  containing 

mure    than   0-.">    grm.   Sb  +   Sn,    is    mixed    in    the 

ode-beaker   with    sufficient   (NH^SO,    to    convert   all 

\;i,N     present     into     Xa.SI),,     1(5     c.c.     of     (XH4)oS 

(with  2  grms.  (XH4)»S)  :,rc   then   added,  together 

i  40   grms.    of    crystallised    Glauber's    salt,    and    the 
me  of  the  solution  is  made  up  to  So — 90  c.e.  and  the 
'I  is   heated    to   70°   C.     The  anode  solution   contains 
\  II  ,1..S  and  30  grms.  of  Glauber's  salt  in  50  c.c.  of 
!.  ihc  Na..SO.,  being  added   in    the  form  of  a  warm  and 
ilntion.      The    temperature    being    maintained  at 
C,    a    current    of    0-3— 0-5     am]),    is     at    first 
by    a    potential    difference    of   2    volts,    which, 
become    somewhat   reduced  subsequently    owing 
-a'ion   at   the   anode.       Precipitation    should    be 
in   about   2   hours.     The   deposit    contains   some 
however,  and  the  cathode  is  therefore  transferred 
t  vessel   containing  25   grms.  of  Glauber's  salt  in 
e.  of  solution,  and   electrolysis  is   continued  for  half 
ir  with  a  current  of  0-5 — 10  amp.     The  following 
tions  should  be  observed  in  both  processes  : — 
le  porous  vessel   is  not   placed   in   the  cathode  liquid 
its  pores  are  quite  saturated  with   the  anode  solution, 
wise  the  resistance   would   be  too   high  ;  the  level  of 
node  solution  is  A — 1   cm.  above  that  in  the  cathode- 
luring  electrolysis  ;  a   platinum  wire  gauze  with  matt 
c<\  in  the  form  of  a  eycliuder  cut  open,  weighing,  with 
supporting    wire,    12   grms.,  is    used   as   cathode;    a 
•n  block  serves   as  anode   for  weak   currents,  but  for 
I   current    densities    as    used   in    desulphurising,  the 
D  becomes  useless  after  a  few  experiments  ;  toward  the 
f  the  experiment,  beaker,  diaphragm,  and  cover-glass 
need  down  with  water ;  the  washing  of  the   deposit 
i  -.till  under  current  is  unnecessary,  as  there  are  no 
olpbides  present,  the  cathode  is.  therefore,  at  the  end, 
ly  removed  and  rinsed. 

remove  the  Sb  and  Sn  from  the  cathode,  the  latter  is 
immersed  in  a  beaker  containing  strong  HC1  until 
ecu  is  no  longer  evolved  ;  it  is  then  removed,  rinsed, 
•lunged  into  a  beaker  containing  strong  nitric  and 
ic  acids.  The  latter  solution  remains  serviceable  for 
;  time.— W.  G.  M. 

inm;    Quantitative    Determination  of   .     E.  H. 

ler  and  R.  W.  Page.  School  of  Mines  Quarterly, 
1.22,  [4],  391— 398. 


An  investigation  of  the  c parative  merits  of  the  electro 

lytic,  the  carbonate,  and  the  ammoi  ium  phosphate  mi 

it  determining  cadmium  has  shown  that  the  firs!  named  <• 

very  accurate  provided  that   a  large  excess  ol   potassium 

'  ''  ■  and   the  presence  of  other  salts,  be  avoided 

carbonate  method  is  the  most  troublesome  and  tbe   bast 
accurate.    The  third  method   is  very  accurate  ■,  it  cob 
in  precipitating  the  cadmium  in  neutral  solution  in  the  cold 
by   a  large  excess   of  di-ammooium  hydrogen   phosphati 
andettbei  weighing  the  precipitate  of  CdN§4P04   II  0  on 
tared  Alters  (after  d<    ing  at  100  —10 
it    in    dilute  mtri.     a         and     igniting   to    pyrophosphate 
Incidentally  it  was  t....    I  that  Austin's  method  of  precipi- 
tating cadmium  with   on     ocosinie   salt  in  a   nearly  neutral 
solution  containing  ammonium  chloride  was  unsatisfactory  ; 
also  thai    asbestos   filters  should  be  avoided  on  account  of 
the  solvent  action  of  either  ammonium   phosphate  or  nitric 
acid.— E.  II.  T. 

Uranium;    Electrolytic    Determination    of .      !..   G. 

Kollock  and  10 .    F.    Smith.     J.  Anier     I  ;hem.   Soc    J'iOI 

23,  [8],  607—609. 
I'hk  general  method  of  determining  uranium  elect rolytically 
and   cif   separating   it   from  cadmium    was   described    in    a 
previous  communication  (this  Journal,  I8'.i8,  604 

Attempted  Separation  from  Tron.—li  was  nor  found 
possible  to  separate  iron  from  uranium  in  the  acetate  solu- 
tion, since  the  basic  iron  salt  invariably  separated  when  the 
temperature  of  the  solution  reached  50  C.,  whilst,  on  the 
other  hand,  the  deposition  of  the  uranium  was  retarded. 
i  in  adding  chrome  alum  to  a  uranium  acetate  solution 
containing  -j.  cc.  of  free  acetic  acid  and  increasing  the 
voltage  to  20,  there  was  no  deposition  of  uranic  hydroxide, 
but  the  chromic  oxide  was  converted  into  chromic  acid. 

Electrolysis  <>/  /  'ram//  Nitrate  Solutions. — The  con- 
ditions are  shown  in  the  following  examples  : 


u3o8. 

Dilu- 
tion. 

Temp.          Current. 

\  oltage. 

Time        '    '  '- 
ume-     found. 

Grm. 
0-1222 
0'1822 

Cc. 
125 
125 

°C. 

75       N".D.io;-0-035A 

65          N.D.io7=0-()4   Y 

!■■; 
2-2! 

Hours. 
5i 
7i 

Grm. 
0-1225 

0-1-21S 

Electrolysis  of  Uranyl  Sulphate. — Quantitative  results 
were  obtained  by  diluting  the  neutral  salt  solution  to  125  cc, 
heating  it  to  75"  C.  and  passing  a  current  of  002  to  004 
ampere  for  107  sq.  cm.  with  a  voltage  of  2-25. 

Separation  of  Uranium  from  Banum.  Calcium,  Magne- 
sium, mill  Zinc— The  chief  precaution  to  be  observed  i>  to 
have  the  dish  well  covered  during  the  precipitation  of  the 
urano-uranic  hydroxide,  since  there  is  a  risk,  especially  in 
the  case  of  zinc,  of  other  salts  separating,  if  evaporation 
occurs. 

The  details  of  the  process  are  shown  by  actual  examples 
such  as  the  following  : — 

In  each  case  the  metals  were  in  the  form  of  acetates. 
Attempts  to  separate  uranium  from  nickel  and  cobalt  in 
this  way  were  unsuccessful. 


Barium.    Calciu 


Magne- 


Qrm. 

o-it 


Grm. 


Grm. 


0-1 


Zinc. 

29  °;0 

Acetic  Acid 
(free). 

Dilution. 

Tempera- 
ture. 

Current, 
N.D.M 

Voltage, 

Time. 

I    0 

Grm. 

C.c. 

C.c. 

°C. 

Hours. 

0-5 

125 

05 

0-04 

8 

a-1117 

.. 

0-2 

125 

70 

0'05 

2  •  25 

41 

01113 

o-i 

125 

70 

0-05 

2-20 

51 

0-1104 

6-i 

o-i 

125 

70 

0-02 

2-2 

6 

o-iioo 

GANIC  CHEMISTR  Y.—QUALITA  TIVE. 

Acid    in    Cotton    dyed    with     Chrome    Yellow; 

etion  of   ,    by   means   of     Diphenylcarbazide. 

azeneuve.     Bull.  Soc.  Chim.    1901,   25,  [15],  7C1— 

TKUrbaztdm     is    a   most    sensitive    reagent    for 
acid,  one   part   per  million    and    even   less    being 


— C.  A.  M. 
readily  detected.  A  solution  of  a  chromate  made  acid  with 
acetic  or  hydrochloric  acid  gives  a  deep  violet  coloration  on 
adding  powdered  diphenylcarbazide.  The  test  can  also  be 
applied  for  the  detection  of  Chrome  Yellow  on  the  fibre  as 
against  Cbrysophenine  for  example,  and  obviates  the 
necessity  of  testing  for  lead.  Two  or  three  centimetres  of 
the  fibre  are  treated  in  a  test  tube  with  1  c.c.  of  a  one-teuth 
I  er  cent,  potash  solution.     The  fibre  is  decolorised  imme- 
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,.\y  in  the  id   cbromateoi    Chrome   fellow. 

II,,..  then   made  Btrongly  acid  with  acetic  acid 

1  quantity  of  diphenylcarbaiide  or  its  acetate 

in   powder.     <  >n   shaking   in  the  cold,  a   violet 

.  licates  the  presence  of  chromium. — T.  A.  L. 

ami  Oil  in   B\  Hon  of  .     i 

Ann.  Phnrm.   19        ',  .         \  through  Chem.-Zeit.   Rep. 

25. 

I'm    method  of  Vandam  is  recommended  and  consists  in 

amount  of  the  fatty  acids  which  are  Boluhle 

in  alcohol  of  6U    strength,  expressing  the  result   in  c.c  of 

K  in  alkali,  and  calculating  on  5  gnus,  of  fat.     Butter  fat 

nre  of  IO-8  to   11*1  ;  cocoanut  oil,  44-2,aod 

margarine,  8'6.     The  difference  in   these   figures   is   still 

larger  it.  in  the  fatty  acids  which  are  soluble  in  alcohol  of 

,■  portion  which  is  insoluble  in  water  be  estimated, 

the  result  being  given  iu  c.c.  of  N   10  alkali  as.  of 

fat.     In   this    ease    the    number    obtained    for    bu 

n  4'i'niml  .V2:  for  cocoanut   oil  it  is    12  0,  and  for 
margarine,  31. —  W.  P.  S. 

Methyl  Alcohol,  Detection  of ,  in  pr<  Ethyl 

Alcohol.      A.   11.     Prescott      Pharm.    Arch.    1901,    4, 
86.     Chem.-Zeit  Rep.  1901,  25,  246. 

Tin  proposed  method  consists  in  the  conversion  of  the 
alcohols  into  aldehydes  by  plunging  a  red-hot  copper 
into  the  dilute  alcoholic  solution,  oxidising  acetal- 
dehyde  by  hydrogen  peroxide,  removing  excess  of  the 
latter  by  sodium  thiosulphate,  and  detecting  the  for- 
maldehyde  by  Vanino's  colour  reaction  with  phloroglu- 
cinol  (1  prni.  of  phloroglucinol  and  20  grms.  of  caustic 
soda  dissolved  to  100  c.c.  Compare  this  Journal,  1899, 
403).— A.  C.  W. 

Citric  Acid  in- Wine  i    Deti    Hon  of .     M.  Sp 

chim.    ital.   31,     [2],   61—67.     ('hem.    Centr.    1901,   2, 

12   .  745. 
Tin:  author's  method  is  based  on  the  fact   that  citric  acid, 
but  not  tartaric,  succinic,  and   malic  acids,  is  decomposed  on 
heating  with  strong   sulphuric  acid  into   acetone  dicarbohic 
acid,  or  acetone  and  i  loo  c.c.  of  the  wine 

evaporated  to  a  syrup,  the  residue  repeatedly  extracted 
with  small  quantities  of  absolute  alcohol,  the  alcoholic 
solution  ft]  !itral  with  alcoholic  pot  ish, 

and  after  a  few  minutes  the  separated  potassium  bitar- 
trate  filtered  off.  The  filtrate  is  exactly  neutralised  with 
alcoholic  potash.  If  citric  acid  be 
present,  a  white  precipitate  is  formed, 
■which  can  he  filtered  off,  dried  and 
weighed.  It  is  then  heated  in  a  small 
tube  with  a  little  concentrated  sul- 
phuric acid,  ovei  a  small  Same  til 
bubbles  ate  evolved,  when  the  liquid 
turn-  brown  owing  to  the  presence  ol 
cjlcium  tartrate.  The  mixture  is  diluti  d 
with  a  little  water,  made  alkaline  with 
potash,  avoiding  any  rise  of  tempera- 
ture, and  a  few  drops  of  sodium  nitro- 

prus-ide  added.     In  pr<  acetone   (from  citric    acid) 

a  blood  red  colour  appears,  changing  on  addition  of  acetic 
acid  to  a  reddish  violet  which  is  more  or  less  intense 
according  to  the  amount  of  citric  acid  in  the  wine,  and  to 
the  care  taken  to  avoid  loss  of  acetone.  In  the  absence  of 
citric  acid,  the  alkaline  solution  gives  with  sodium 
nitroprusside,     a    greenish     \ellow    coloration,   which     is 

ribed  to  the  presence  of  tartaric  acid. 

Stated   that   by   this  method,   0001   grin,   of  citric 
acid  can  he  detected  without  difficulty.— A.  5. 

Oxydate,  and  Peroxydase   Reaction.     F.  \V.    T.  Hunger. 

Her.  deulsch.  botan.   Ges.   19,  374 — 377.     Chem.  Centr. 

1901,  2,  [10],  648. 
The  detection  of  oxidising  enzymes  by  means  of  the  guaia- 
cum-hydropen  peroxide  reaction  fails,  usually,  because  of  the 
presence  of  certain  substances,  such  as  the  tannins.  In 
the  investigation  of  the  oxidising  enzymes  of  cocoanut 
milk  and  of  the  sugar  cane,  the  author  found  that  the 
reaction  is  also  prejudicially  affected  by  other  substances. 


Cocoanut   milk  contains   a   sugar    (not    saccharose)    «  |, 
acts  in  this  manner;    with   the    milk    from   young 
reaction    completely   fails,    with   that    from    i 
reaction  takes    place,  hut  is   not  persistent.      If   tin 
is  precipitated  by  alcohol,  filtered  off' and  dissolved 
it  gives  a  Strong  reaction,  which,  however,  may  he 
by  the  previous  addition  of  glucose.     The  author  hat 
proved  the  reducing  influence  of  glucose,  in  the   c 
oxydases  of   the  sugar  cane.      Other  reducing  agents  n 
injure  the  oxydase   reaction  are  hydrogen   sulphide,  hi 
cyanic  acid,  pyrogallol,  hsemntoxilin,  and  brasilin, 

\ 

i mi n  ;     Detrition    of ,     in     Fomh   and 

Hlarez  and  Tourrou.     Repert.  pharm.  1901,     3], 13, 
through  Zeits.  Uuters.  Xahr.  Genussm.  1901,4, 

FOB  the  detection   of  sucramin  (this  Journal,  11101,  497  a 
ulcoholi  -  liquids,   the    alcohol    is   first   driven   ott 

utrated   residue  boiled  for  a  quarter  of  an  hour  u   | 
small  execs-  of  soda,   by   which   means  ammonia  i 
and   the   sucramin   converted  into   saccharin.      The 
is     made    faintly    acid    with     hydrochloric    acid 
saccharin  extracted  with  ether  and  tested  in  the  usual  ' 
-  ilids  an   treated  with  water  and  the  filtered  nn 
as  above.— T.  11.  P. 

Alkaloids;   Micro- Chemical  Detection   of- .      1 

Escot.     Ann.   Chim.    and.   appl.   6,  -s^       Chem 
1901,2,  [12],  744. 
According  to    the   author,  picric  acid   is   nol 
preliminary   reagent  for  the   detec'ion   of  alkaloid 
chemically.     After  a  large  number  of  experiments,  I 
to    the    conclusion,    that    owing   to    the    w 
chemical  nature   of   the    substances  known    as   alkaloi*  » 
general  reagent  for  all  the  compounds  of  this  class  is  on  >f 
the  question  (see  also  this  Journal,  1901,  G05). — A    5, 


I. 


ORGAN1 C  CHEMISTR  Y.—  QVA  N  TIT  A  Tl  I 

Ash  ;    Apparatus  and  method  for  the.  e.ract  Determine 

of .     II.  YVislicenus.     Zeits.  anal.  Chei 

[7],  441—449. 

DcniNG    the    ignition    of    organic    subst 
unavoidable  loss  occurs,  bv  vol  itilisation,  of  various 
c titueiits,  such  as  alkalis,  halogens  (esi iallj  tluoi 


Sulphur,  and  phosphorus. 

Consequently,  for  an  ac- 
curate determination  of 
ash,  some  device  is  in- 
di  pensahle  for  trapping 
the  volatilised  inttter; 
and  to  this  end  the  author 

employs  a  special  form  of  crucible  lid,  whereby  thi 
of    combustion    may  be    aspirated    through    an    absorf 
liquid.     The  lid,  shown  in  the  figure,  is  made  of  I 
slightly  domed  and  stiffened   by  two  annular  rilll 
which  serves  t  >  retain  the  lid  in  place  cm  the  dish.    I 
the  other   depends  a  cylinder,  of  which  the  lowei 
turned  outwards  so  as  almost  to  touch  the  wall  ot 
The   cylinder  is  closed  below  by  a  loose  disc  of  platin 
resting   on  a   projecting  flange.     At  one   point  of  t 
cumfcreuce,  the  upper  lid  is  bent  up,  providing  an  apert 
for  the  insertion  of  a  tube  conveying  oxygen 
contrivance,  the  pipe  of  the  cover  is  fitted  to 
hard-glass  tube  connected  with  (1)  a  small  condt III 


i   SI. 
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irptioD  bulbs  charged  vvith  milk  of  lime,  (3)  an  aspirator 

the  whole  so  disposed  that   the  lid  may  1..-   raised 

lOUt  disconnecting  the  part*.     The  following  procedure 

nended:— The  uremic  substance,  to   be  ashed,  is 

with  calcium  acetate  solution  and  milk  of  lime  in 

dried,  and  carefully  carbonised   in  the   open  air, 

icing  the  dish  in  position   under  the  lid.      Ignition 

ntinued  at   as   low  a  temperature  as   possible,  air 

lirated  through  the  apparatus  moderately  rapidly, 

bastion    promoted  by  stirring   the    ash    frequently. 

the  end,  oxygen   may  be  parsed  into  the  dish  ;  or 

ened    with   ammonium    nitrate    solution,   or 

peroxide  '  this  agent  the  author  recommends) 

igain   ignited,  in  order  to  consume  the  remaining 

irbon.     Filially,  the  lid  is  disconnected,  inveuei 

washed   into   the   dish,  and   the  contents  of    the 

tided.— II.  T.  I'. 


I  Cyaiitltcs;  Determination  if ,  in  Adini.i- 

ctor.  Zeits.  anal.  Chem.  1901,40,  [7], 162— 463. 

method  is  based  on   the  fact  that  silver  nitrate  pre- 

it, »  cwinide  and  cy  mate  completely  in  neutral  solution, 

onh  cwinide  in  presence  of  nitric  acid,  silver  cyanate 

;  readily  soluble  in  the  acid. 

inatelv  10  per  cent,  solution  of  the  sample  is 
lied  ;  at  il  of  this,  two  portions  of  10  c.c.  are  measured 
tlasks,  to  each  of  which  a  known  excess  of 
lOtmal  silver  nitrate  is  ailded.  One  lot  is  then  dilute.! 
e  mark,  filtered,  and  the  excess  of  silver  titrated  in  an 
it  portion  of  the  liquid,  after  acidification  with  nitric 

ii nal    ammonium    tbiocyanate,  using  ferric 

as  indicator.     '1'he  total  cyanide  and  cyanate  is  thus 

I.     I'm  the  other  portion,  10  c  e.  of  dilute  nitric  acid 

.led,  the  liquid  diluted   to    100  c.c,  filtered,  and  the 

;s  of  silver  titrated  us  before.      The  silver  consumed 

to  the  cyanide  in  the  sample.     In  making  the 

nal     in     per    cent,    solution     of    the     sample,    soluble 

nate.it  present,  must  be  decomposed   !y  addition  of 

;.i  nitrate,  before  proceeding  as  above.     Reference  is 

■  to  the  work  of  Feldtmann  and   Hettel  (1'roc.  Chem. 

tfet  Society  .it'  S.   Africa,  1894 — 7,  1,  2741,  according 

I)   only   isocyanate,   and   not  normal  cyanate. 

ID  insoluble  silver  salt;   (2)  an  isocyanate  in  solution 

jvlly   transformed  into  normal    cyanate    at    quite  low 

ratures,  (25    ('. ).     For  these  reasons,  they  insist  that 

'lution  of  the  sample,  and  the  precipitation  with  sil\er 

<■  must  be  effected   at   a   temperature   near  o:   ( '.  in 

to  avoid   loss  of    isocyanate.       The   author  has    ex- 

.1  these  statements  experimentally,  and  tinds  that  a 

on  of  alkaline  isocyanate  does  not  change  sensibly  at 

in   three   hours.       Only  after   21   hours  standing   a 

union  of  about  30  per  cent,  had  taken  place,  the  loss 

not   to   conversion  of   isocyanate    into  normal 

ilc,  hut  to  the  well-known   decomposition  of  the  iso- 

...nia  and  potassium  carbonate.       In  a\  \  case, 

'  ee-sily  1 1  operate  at  such  inconveniently  low 

futures.  — 11.  T.  1'. 


!    Deli  iini  mil  inn  of  - 
il.  C4,  346—338. 


— .      G.  Sesli.     Staz.  sperim. 
Chem.  Ceutr.  1901,  2,  [12], 


.'  filteiing  materials  examined  by  the  author,  aslieM'.s 

indifferent  towards  tannin.    In  determinations 

inie  acid,  filtering  should  as  far  as  possible  be  avoided. 

following    modification    of    the    Lowenthal  Macagno 

id  for  the  determination  of  tannic  acid  is  used  in  the 

lesiing  Station: — 5  grins,   of  sumac   powder  are 

extracted  in  the  warm  with  water,  and  after  cooling, 

I  with  water  to  300  c.c,  or  are  digested   for  48   hours 

11  c.c.  of  water.     10  c.c.  of  the  clear   solution   are 

rami,  il  luted  with   water   to  about  400  c.c,  10  c.c  of 

sulphuric  aeid  ami  20  c.c.  of   Indigo  carmine  solution 

.  and   the  whole  titrated   in   the   cold  with  N/20  per- 

anate.     Another  20  c.c.  of  the  solution  which   lias,  in 

eantime,  been  filtered,  are  precipitated  with   in  c  c.  of 

copper  solution  (22  arms,  of   CuSO,  in    1    litre 

unonia  :  1  c.c  =  0-014  grm.  of  tannin),  made   up   to 

C,  and  loo  c.c  filtered  off.      This  filtrate  is  diluted  10 

■,   and   as   before,  treated   with    10   c.c.    of   dilute 


sulphuric  acid  ind  20  c.c.  of  Indigo  Carmine  solution  and 
titrated  with  X  jn  permanganate.      Tin-  difference  bel 
number  of  c.c.  used  in  the  two  titrations,  multiplied 

by  2-078  gives  the  percentage  of  tannin  in  the  sample. 

—  A.  S. 

/      naldehjdt;  Detei  of .     Z   Peska.  Chem 

Zcit.  1901,  25,' [71],  743. 
Tin:  two  most  convenient  method-  tor  the  determination  of 
formaldehyde  arc :  il)  i.  modification  of  Legler's  method. 
This  method  depends  on  tin-  fan  that  ammonia  n 
with  formaldehyde  to  form  hexamethylenetetramino  thus 
GCH20  i  i  Nll;  X,<  I'll .).  .(i  ll. ,h  ;  ,:  ii  .,.  \„„rdi„g 
t"  Legler,  o  grms.  of  ton, .aldehyde  solution  are  mixed  with 
50  c.c.  of  normal  ammonia  solution,  and  the  liquid  kept 
lukewarm  for  an  hour,  when  it  is  acidified  with  normal 
acid  the  excess  of  which  is  then  determined  by  titration 
«.ih  ammonia.  The  author  finds,  however,  that  bexa- 
methylenctetramioe  decomposes  in  presence  of  acid,  so  that 
instead  of  acidifying  with  excess  of  normal  acid,  the  latter 
must  be  run  into  the  liquid  to  which  litmus  or  rosolic  aeid 
has  been  added,  until  the  blue  colour  just  vanishes.  In 
this  way  accurate  results  may  be  obtained,  but   if  the 

tion  of  aeid  be  continued  until  the  liquid  ass -  a  neutral 

tint,  low  numbers  will  he  arrived  at,  since  hexamethylene- 
tctiamine  does  not  react  exactly  neutral.  (2.)  I.'oinijn's 
method,  depending  on  the  interaction  of  formaldehyde  and 
iodme  m  alkaline  solution,  according  to  the  equation — 

CII.O  +  I_,  +  H..O    =CII,'l.   r  2BI. 

The  alkali  formate  has  no  action  on  iodine  or  on  methyl 
ale. .hoi,  which  is  sometimes  present,  but  the  method  gives 
inaccurate  results,  when  substances  such  as  ethyl  alcohol, 
acetone,  or  acetaldehv.le,  which  give  rise  to  iodoform,  are 
present.  .".  gnus,  of  the  formaldehyde  are  weighed  OUl  and 
diluted  to  oho  c.c.  ;  o  c.c.  of  this  solution  are  then  mixe  I  in 
a  stoppered  flask  with  20  c.c  of  decinormal  iodine  solution 
and  5  c.c  of  normal  alkali.  After  remaining  for  15  minutes, 
5  c.c.  of  normal  acid  are  added,  and  the  liquid  titrated  with 
decinormal  sodium  thiosulphate  solution.  1  c.c  of  deci- 
normal  iodine  corresponds  with  0-0015  grm.  of  formalde- 
byde,  or,  if  the  above  quantities  be  used,  the  percentage  of 
formaldehyde  will  be  obtained  by  multiplying  by  three  the 
number  of  c.c  of  iodine  solution  used  up.  This  method, 
which  is  especially  recommended  on  acaount  of  its  sharp 
end  reaction,  may  also  be  used  for  determining  the  solid 
paraformaldehyde,  which  should  be  first  dissolved  in  the 
noiinal  alkali,  and  then  oxidised  with  excess  of  the  iodine 
solution. — T.  11.  P. 

Quinine   Bisulphide ;    Examination  of .      E.   Catlin- 

fanti.      L'Orosi,    24,    181—183.      Chem.   Centr.    1901,2, 
[10],  064. 

K"!:i:xi:i:'s  well-known  method  is  generally  recommended 
for  determining  whether  a  neutral  quinine  sulphate  contains 
theolher  quinine  alkaloids,  particularly  cinchonine,  quiuidine 
lVc  With  the  methods  given  for  the  conversion  of  the 
quinine  bisulphate  into  normal  sulphate,  however,  inorganic 
salts  (sodium,  potassium,  and  ammouium  compounds)  are 
also  brought  into  solution,  and  these  influence  the  results. 
The  author  recommends  the  following  method  of  working :  — 
A  solution  of  I'Sgrms.  of  the  crystalline  salt  m  15 — 22  c.c. 
of  water,  is  treated  with  excess  of  25  per  cent,  caustic  soda 
and  LOO  c.c  of  ether.  The  aqueous  alkaline  laver  is 
separated,  the  ethereal  solution  washed  three  times  with 
2 — 3  c.c.  of  water,  and  the  extraction  with  i  ther  repeated  with 
the  ether  distilled  off  from  the  first  extract.  The  extracted 
alkaloid  is  dissolved  in  absolute  alcohol,  an  aqueous  solution 
of  1-49  grms.  of  the  sample  of  quinine  bisulphate  added, 
and  then  so  much  alcohol  that  the  warm  solution  remains 
The  whole  is  evaporated  to  dryness  on  the  water 
hath,  the  residue  washed  with  a  little  ether,  dried  at 
40  — 5o   C,  and  examined  as  usual  by  Iveinei's  method. 

-A.  S. 

Cocaine;    Determination   of .       W.  Garsed  and  J.    X. 

Collie.       Pharm.  J.  1901,  67,  222—227  and  251—258. 

Of  the  various  reagents  which  react  with  cocaine  in 
solutions   of   1    and   0  2    per  cent,   strength,   only   iodine, 

F 
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nhosphoniolybdic  acid  ai  -        »ent  gi»e  leacturas 

t.  solutions.     These  three  reagents  are 

concentrations   of    1    iu   50,000.      The 

is  quantitatively  examined.     When 

tine    solution  (hydrochloride  or  sulphate)  is   run 

..line  solution,  a  black 
tarry  mass  is  obtained  ;  the  liquid  was  filtered  and  titrated 
by  thiosulpbate.  The  results  were  variable.  Ether 
removes  a  large  quantity  of  iodine  from  the  precipitate, 
leaving  a  brown  crystalline  residue  at  the  composition 
,  ■    II    .     \  ;  the  atoms  of  iodine  in  this 

compound  react  with  sodium  thiosulpbate,  the  third  remains 
combined  v  ith  the  alkaloid  as  hydriodide. 

iodine  is  run  into  the  alkaloid  solution,  drop  by 
drop  with  constant  agitation,  a  pale  brown  Soccnlent 
precipitate  is  obtained.  The  precipitate  was  filtered  off  and 
the.  line  titrated  by  thiosulpbate ;  two  atoms  of 

iodine  were  used  per  mol.  of  cocaine.  The  precipitate  had 
the  same  composition  as  the  compound  previously  obtained. 
A  solution  of  cocaine  hydrochloride  was  made  alkaline 
with  ammonia,  shaken  »iih  chloroform,  the  chloroform 
solutions  extracted  with  dilute  sulphuric  acid,  and  the  acid 
liquid  titrated  with  N  10  iodine.  The  precipitate  had 
a  tendency  to  assume  the  tarry  form;  good  results  were, 
however,  obtained  when  the  alkaloid  solutions  were  kept 
more  concentrated,  and  N  100  iodine  and  thiosulpbate 
used.  Taken  :  3  '  .">4  grms.  of  alkaloid  in  a  large  volume  of 
solution.  Found:  8'56  grms.  It  was  not  found  to  be 
advisable  to  add  potassium  iodide  to  the  acid  cocaine 
solutions  before  running  iu  the  iodine. 

tine,  at  a  dilution  of  I  in  500,  is  not  precipitated 
by  N/100  iodine.  Cocaine  may  be  determined  in  the 
presence  of  ecgonine  by  this  method  with  an  error  of 
1 — 2  per  cent.  The  eegonine  may  also  be  kept  in  solution, 
when  using  stronger  solutions,  by  means  of  potassium  iodide, 
but  under  these  conditions  low  results  are  obtained  for  the 
cocaine. 

Benzoylecyonine  in  a  solution  of  1  in  100,  gives  a  brick- 
red  precipitate  with  N  mo  iodine  solution,  soluble  only 
on  adding  a  large  quantity  of  potassium  iodide  and  diluting 
largely.  A0'2per  cent,  solution  also  gives  a  precipitate 
with  ~.\  100  iodine,  soluble  in  potassium  iodide.  If, 
however,  the  potassium  iodide  be  added  first  and  then 
iodine,  no  precipitate  is  formed.  On  adding  an  amount  of 
potassium  iodide,  which  prevents  the  precipitation  of 
benzoylecgonine  when  alone,  to  a  solution  of  all  three  bases, 
mini:  too  high  n  suits  are  obtained  for  the  cocaine.  The 
difficulty  is  overcome  by  shaking  alkaline  aqueous  solutions 
with  ether  or  light  petroleum  spirit,  cocaine  alone  being 
extracted.  From  a  solution  containing  0"  1  gnu.  of  each 
base  as  hydrochloride,  made  alkaline  by  ammonia  anil  twice 
shaken  with  ether,  0'  10.08 grm. was  extracted.  This  residue 
when  dissolved  in  hydrochloric  acid  anil  titrated  by  N  20 
iodine  gave  0"0965  gnu.  of  Co  aine. 

Attention  was  then  given  to  the  estimation  of  cocaine  in 
the  presence  of  the  other  alkaloids  which  occur  in  coca 
leaves,  and  of  its  decomposition  products.  The  most 
important  of  these  are  cinnamylcocaine  and  cocamine, 
which  i=  better  knowr  as  isatropyicocaine.  Tropacocaine 
i,  said  to  occur  only  in  very  small  quantity  in  any  but  Java 
coca,  which  is  not  official,  and  closely  resembles  cocaine  in 
physiological  action  ;  hence  its  separation  is  not  important. 
The  substances  to  which  the  name  of  Irygrine  has  been 
applied  probably  do  not  occur  naturilly  iu  coca  leaves,  but 
are  product-  of  decomposition.  The  presence  of  cocaidine, 
homococamine,  cocainidine,  &c.,  requires  confirmation;  in 
any  case  these  alkaloids  are  present  in  very  small 
quantity. 

An  attempt  was  made  to  extract  the  alkaloid  from  pur- 
chased liquid  extracts  of  coca.  The  chief  difficulties  ate 
the  small  amount  of  the  alkaloid  in  the  leaves,  and 
therefore  in  coca  preparations — rarely  reaching  1  percent.; 
ity  of  cocaine,  which  is  readily  decomposed 
by  the  action  of  heat  or  alkalis  or  acids:  (3)  the  large 
amount  of  wax,  resin,  gum,  &c,  in  the  leaves,  which 
-ubstances  interfere  with  the  extraction  of  the  alkaloid. 

1:1'  'Extract. — The  sample  was  deep  brownish-green  in 
colour,  and  contained  alcohol ;  it  gave  precipitates  both 
when  mixed  with  water  and  alcohol.     Light  petroleum  spirit 


dissolves  less  of  the  inert  matter  than  either  ether  oi 
form.     Similar  results  were  obtained  by  repeatedly  exl 
the  alkaline    solution  with   ether  or   light   petroleum 
shaking    the    solvent    with    dilute     sulphuric    acid,    a  o 
ammonia  in  slight  excess,  again  extracting  by  ether  or  •} 
petroleum  spirit   and   evaporating  to  dryness.     The  e  In 
ration    of    the  original  liquid   to  drive   off  alcohol,   1 1» 
extracting  with  ordinary  ether,  does  not  appear  to  affeila 
result.     Satisfactory  results  were  obtained  in  working  ill 
extracts  to  which  weighed  amounts  of  cocaine  hydrochiS 
had  been  added. 

Miseihle  Preparation. — This  was   a   clear  brown  i 
of  aromatic  odour.     Alcohol  was  absent.     It  gave  a  ■ 
solution  with  an  equal  volume  of  water.      Concordant  plfc. 
were  obtained  by  extracting  with    ether  and  light  pi 
spirit.      In  the  latter  ease,  alcohol  was  added  to  prevet  ti 
formation  of  emulsions  ;   in  the  former  the  brown  preci 
produced  on  the  addition  of  ammonia  was  filtered  froi 
emulsion  which  appeared  on  shaking  with  the  solvent. 

Another    miscible    extract     had    an     alcoholic    0 
brownish-green    colour,    and    gave    green     extracts     t 
solvents.     The  preparations  contained  :    H.I',  extract. 
grm.  of  alkaloid  in  KlOe.e.  ;  first  miscible  extract,  0-03|  l. 
second  miscible  extract,  0'25  grin. 

Attempts   were   made  to  separate  pure  cocaine  froi  Ik 
alkaloids    obtained    from    the    extracts.     Cocaine    is  O' 
readily  oxidised  by  potassium   permanganate  ;  the  au  ir 
found    that,   if    a   great    excess   of    free  acid   was 
cocaine   is   not   materially  affected   by  the  oxidising 
Cinnamyl   cocaine   i-   instantly  oxidised  by   permac 
whilst  isatropylco.aiiie  is  stated  by  l.iebermann  to  bi  i 
like  cocaine.     The  crude  alkaloid  from  the  extrai ■: 
gave  an  immediate  opalescence  and  finally  a  slight 
precipitate    in    Maclagan's     test,    was    oxidised    In 
permanganate  ;   ihe    recovered  alkaloid  did  not  ansvv:  h 
test,  it  melted  at  1'0  — 9.VC.     A  purchased  sample 
cocaine  was  then  used.     This  was  oxidised  by  nor 
inangauate,  the  acid  solution  extracted   by  ether,  tl 
alkaline  and  extracted.     The  alkaloid  obtained  sol 
77    l '.,  and  was  quite  clear  at  87°  C. ;  ii  gave  nol 
opalescence   in  Maclagau's  test,  however,  after  m 
sation  from  alcohol,  it   melted  at  95° — 96''  (',  and  thoi 
failed  to  answer  Maclagau's  test  at  the  dilution  (\  il 
required  by  the  I'harmacopecia,  gave  a  crystalline  pi 
in  two   minutes   at   a  dilution  of  1   in  840.     The 
conclude    that   cocaine    may    probably   be   separati 
cinnamylcocaine   by    means   of   X  10    permangani 
that   isatropyicocaine   cannot    be   removed  in  thi- 
except  by  using  permanganate  of  a  strength  which 
partially  decompose  the  cocaine. 

The  iodine  compound  of  isatropyicocaine  is  pm 
along  with  the  cocaine  compound. — A.  C.  W. 

Explosives;    Xotes  on  the  Analysis  of -.      F.  Y 

J.  Amer.  Chem.  Soc.  1901,  23,  [H], 

Determination  of  Sulphur. — The  following  je. 
recommended  for  the  determination  of  sulphur  in  d 
gelatin.  About  2  grms.  are  warmed  iu  a  100  c 
crucible  on  the  water  bath  with  an  alcoholic  solutio  il 
sodium  hydroxide,  and  when  the  nitroglycerin  is 
posed,  the  liquid  is  evaporated  to  dryness.  The  n 
fused  with  40  grms.  of  potassium  hydroxide  and  S 
potassium  nitrate,  the  mass  dissolved  in  dil 
and  filtered,  and  the  sulphates  precipitated  in  the  IU 

Indirect  Method  of  Determining  Nitroglycerin  in  Ci 
Dynamite,  W. — About  1  j  grms.  of  the  sample  are  I 
with   chloroform   iu   a  Soxhlet   apparatus   and    the 
weight    determined.      In   a   second   portion   the   moistu 
determined  by  desiccation  over  sulphuric  acid  for  I 
A  third  portion  of  about  2  grms.  is  macerated  with 
a  small  beaker,  the  ethereal  extract  filtered,  and  tl. 
of  extraction    repeated    three    or    four   times.     The   Ul 
filtrates  are  allowed   to   evaporate   spontaneously, 
residue  warmed   gently  on  the   water  hath   wi'h  J  c.< 
ammonium  sulphide  solution  and  lOc.c.  of  alcohol 
nitroglycerin  is  decomposed,  after  which  about  25 
water  and  sufficient  hydrochloric  acid  to  render  i; 
ti    Dgl       icid    are  added,  and  the  liquid  filtered, 
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,l  iii<  is  washed  free  from  arid  and  then  washed  through 
with  strong  nlcohol  and  chloroform   into  a  weighed 

it  ili>li,  which    is  dried  to   constant    wrir-ht  at  ."ill '  < '. 

i    .intents   of   the  dish  are    now-  transferred  to   a   silver 

mm!  the  sulphtirdeterniincd  by  the  method  described 

!ib|-.     This  amount  of  sulphur  deducted   from  the  weight 

mti  at    of   the  platinum   dish  gives    the  quantity  of 

iiblf  in   chlorofciiii  with   the  exception  of  the 

cerin,  moisture,  and   sulphur.     The   amount    of  the 

substances  ji/ns  the   moisture  ami  sulphur,  deducted 

on  extraction  with  chloroform,  gives  the 

of  nitroglycerin. 

ardisnlhii  nf  Lunge's    Nitrometer.— \n  empirical 
i  standardising  the  nitrometer  consists  in  purifying 

ng  a  sample  of  potassium  nitrate  and  asuring  the 

■  i,'  evolved  from  a  known  weight.     The  amount    of 

I    the  reduction   tube   is   then 

approximately       to      the 

of  nitric    oxide    calculated 

weight  of  nitrate  taken. 

ijtioti   tube    is   now    sealed 

determinations  made 

potassium    nitrate,   using 

quantities,    and     in    each 

ding    a    correction    factor 

ihows  100  fer  eent.  in  purity 

ease  of   the    nitrate  taken. 

1  ries  of  analyses  a  cor- 

ictor  applicable  to  all  eases 

latch     The  chief  objection 

-  method  is  the  difficulty    of 
,:    tig   pure    potassium    nitrate, 

hor  meets  this  by  pre  - 

r     specimens  of  the  salt  from 

sources,  and  also  determiij- 

rection   factor  indepen- 

a  sample  of  purified  sodium  nitrate. — C.  A.  M. 

i:|V— SCIENTIFIC  &  TECHNICAL  NOTES. 

Mi  tallographij  ;    The  Nomenclature  of . 

1  of  the  fact  that  the  nomenclature  of  metallography 

more  and  more  involved,  the  council  of  the 

,1  Steel   Institute  have  appointed  a    representative 

'  consider  the  matter,  and  to  ascertain  whether  it 

hi1  be  possible  to   take  steps  to  make   the  terminology 

■  ■plicated  and  more  precise.     The  Committee  has  not 

1,   but    a  preliminary  glossary   of  over    150   words 

1  nvn   up   and  printed,   which    may   lead    to   the 

a  and   unification   of  terms   already  in   use,  and 

mnnation  of  some  of  them.     As  far  as  possible  the 

i.ivalents  ill  French  and  German  will  be  added,  and 

li.it  the  present  effort  will  render  some  assistance 

■■lion  of  the  great  International  Technical  Lexi 

I  living  prepared  under  the  direction  and  at  the  cost 

■■  of  German  Engineers.     In  view  of  its  analogy 

_ia|liv  mil  to  the  study  of  meteoric   iron,  nietallo- 

-itates  the  use  of  similar  technical    terms,  and 

-  suable  that,  wherever  possible,  the  same  terms  should 

I  as  are  familiar  to   the  mineralogists   and  geologists, 

u  the  coining  of  new  words  should  be  avoided. 

—A.  W. 

in  Beer,  and  Peripheral  Neuritis.     Chem. 
Trade  .1 .  1901,  29,  [7-12],  11 '2. 
conference  of  the  British  Medical    Association 
<,   a    discussion    took    place   on   "  Peripheral 

-  :n  Beer  Drinkers.  ' 
•    Reynolds  was  of  the  opinion   that    there  was   no 

r  between  alcoholic  and  arsenical   neuritis,  but  that 

lets  much  more    virulently  in    in  alcoholic  subject. 

of  alcoholic    neuritis,  the   patient   should   be 

A  tor  symptoms  of  arsenical  poisoning. 

Maun  believed  that  the    Manchester  epidemic  was 

iraenic,  whilst  alcohol  played  the  part  of  a  sub-cause. 

ards  the  elimination  of  arsenic    from  the  body,  he 

[uantities  in  the  hair,  nails,  and  horny   scales 

oe   skin,   and   this   appears    to    indicate    a    special 

between  the  keratin  tissues  and  arsenic. 


A..  P.  Lufl  considered  there  was  an  alcoholic  apart  from 
in  arsenical  neuritis. 
Kelvnack  stated  that  alcohol  accentuated  the  efleot  of  the 

arsenic. 

Osier  stated  that  alcoholic  neuritis  is  a  rare  disease  in 

America,  where    whisky  is   ,l,e  drink., I    1!  ,|  the 

working    classes,    although    hcer    is    also    drunk     in     i, 
quantities,  particularly  lager  beer, 

Nathan   Raw  stated  that  if  arsenic  be  given  in  presence 
of  alcohol,  there  is  a  greater  liability  to  develop  neuritis 

—  A.  S. 

Carbon  Oxysidphide.     W.  Hempel.     Zeits.  angew. 

Chem.  1901,14,  [35],  865— 868. 

Tim  author  first  describes   Klason's  method  of  preparing 

carbon   oxysulphide,  consisting   in    adding   200  c.e.  of  a 


saturated  solution  of  ammonium  sulphocyauide  (containing 
138  grms.  of  the  salt)  to  a  cooled  mixture  of  2,080  grms. 
of  concentrated  sulphuric  acid  with  1,000  c.e.  of  water, 
the  liquid  being  then  heated  in  a  water-bath  to  42?  until 
gas  evolution  takes  place,  and  then  cooled  to  20' ;  the  gas 
is  purified  by  passing  it  successively  through  caustic  alkali 
solution,  concentrated  sulphuric  acid,  and  finally  trie  thy  1- 
phosphine,  and  is  collected  over  water.  The  gas  thus 
obtained  and  stored  soon  decomposes,  and  to  obviate  this 
the  author  does  not  collect  the  gas  over  water,  but  passes 
it  through  a  mixture  of  1  part  of  triethylphosphiue,  9  of 
pyridine,  and  10  of  nitrobenzene,  the  gas  bring  then  cooled 
to  10  — 20  to  remove  vapours  of  these  washing  liquids,  and 
finally  liquefied  to  get  rid  of  the  impurities,  which  only 
condense  with  difficulty.  The  apparatus  employed  is 
shown  in  the  figure,  in  which  A  represents  a  5  litre  flask 
containing  the  sulphuric  acid  and  ammonium  sulpbocyanide, 
and  heated  in  a  yvater-batb  ;  I!,  C,  and  I),  wash  bottles, 
the  first  two  containing  caustic  alkali  solution,  and  the  last 
concentrated  sulphuric  acid  ;  in  the  Liebig  bulbs,  R  is  the 
triethylphosphiue,  pyridine,  and  nitrobenzene  mixture,  and 
F,  the  condenser  for  removing  vapours  of  these  substances, 
consists  of  a  tube,  a,  containing  broken  glass  arranged  in  a 
metal  vessel,  b,  tilled  yvith  ice  and  salt,  the  whole  being 
surrounded  by  a  wooden  box,  e,  packed  yvith  wool :  the 
condenser,  G,  in  which  the  carbon  oxysulphide  is  liquefied, 
is  a  U  tube  cooled  by  ether  and  solid  carbon  dioxide 
contained  in  a  zinc  vessel  packed  with  wool  in  a  wooden 
box. 

1'ure  carbon  oxysulphide  has  a  faint  smell  but  acts 
strongly  on  the  nervous  system,  a  rapid  overpowering  action 
following  the  inhalation  of  small  quantities.  The  critical 
temperature  of  the  gas  is  103°  C-,  and  the  critical  pressure 
63  kilos,  per  sq.  cm.  The  boiling  point  at  atmospheric 
pressure  is  — 47 '5°,  while  the  pressure  of  the  gas  at  17  4 
is  8  kilos,  per  'q.  cm.  I  gnu.  of  the  gas.  when  burnt, 
evolves  about  34,4  62  calories,  and  0- 8  e.e.  is  ahsorbed  by 
1  c.e.  of  water  at  13'  o°  and  under  756  mm.  pressure. 
Mixtures  with  air  containing  11-9  and  28 •  5  vols,  of  the 
gas  per  100  of  the  mixture  are  non-explosive.  When 
mixed  with  hydrogen  sulphide  and  carbon  dioxide,  it  can 
be  determined  by  first   absorbing  the  hydrogen  sulphide  in 

F    2 
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acid  copper  sulphate  solution,  (hen  igniting  to  convert  the 
.  sulphide   into    sulphur  and  carbon   monoxide, 
wj,jc]  isorbed  bj  a  hydrochloric  acid  solution  of 

cuprous  chloride ;  the  carbon  dioxide  is  finally  determined 
soiption  in  potash.     The  ignition  can  be  curried  out 
in  a  platinum  cupill  ir  ing  taken  thai  the  ends  do 

not  become  blocked  with  solidified  sulphur;  the  volume  of 
the  carbon  monoxide  absorbed  b\  the  cuprous  solutionis 
equal  to  that  of  the  carbon  ox_\  sulphide  from  which  it  is 
formed.  The  results  obtained  in  this  way  are  by  nil  means 
exact,  owin:;  partly  to  the  high  solubilities  of  all  the  gases 
in  question,  and  partly  to  the  readiness  with  which  carbon 
oxysolpbide  decomposes. — T.  H.  P. 

Apiin  uii'l  Apiose.  K.  Vongeriehten.  Annalcn,  1901, 
318,  [1].  121-186. 
Apiin  is  readily  decomposed  by  strong  soda  into 
p-oxyacetophenone,  carbon  dioxide,  and  a  new  glncosidoof 
phloroglucinol.  In  this  reaction  only  the  apigenin  portion 
oi  the  molecule  is  resolved,  the  sugar  remaining  intact, 
still  attached  to  tin-  aromatic  nucleus.  This  sugar  is  a 
disaccharide,  and  it  is  now  shown  to  be  made  up  of 
(/-glucose  ami  a  new  pentose,  termed  apiin.  By  acid 
hydrolysis  the  sugar  portion  of  the  apiuin  molecule  is 
attacked:  strong  acids  {eg.,  14  per  cent  HC1)  split  off  the 
whole  of  the  sugar  after  long  boiling,  apigenin  being 
produced.  Dilute  acids  (0-5-1  per  cent.  HjS04),  on  the 
other  hind,  when  boiled  with  apiin  or  with  the  glncoside 
mentioned  above— apioseglucosephloroglucinol — split  off 
only  the  pentose  residue,  leaving  d-glueoseapigenin  with 
the" glucose  still  attached  to  the  aromatic  nucleus.  Apiose 
.  ired  in  this  way  is  a  syrup,  the  osazones  of  which  are 
ilescribed.  It  gives  none  of  the  characteristic  colour 
it  actions  of  the  other  pentoses,  and  yields  no  furfural  on 
distillation  with  hydrochloric  acid  :  it  may  therefore  possibly 
be  a  kctopentose.  The  disaccharide  of  apiin  and  apiose- 
glucosephloroglucinol is  not  split  off  by  emulsin  or  yeast 
invertase,  but,  after  the  apiose  has  been  removed  by  means 
of  dilute  acid,  the  intermediate  glncoside — d-glncoseapigenin 
— readily  yields  glucose  under  the  hydrolysing  action  of 
emulsin.  The  amended  formula  of  apiin  is  now 
expressed  constitutionally  as — 


C.QH.OIIO) 


prijes. 


marketable,  retorted  mercury,  free  from  all  impuritie  n 
any  mine  in  New  Zealand,  on  the  following  con 

1.  That  at   least  one-third  of   the  quantity  is  prodl  I 
or  before    the  31st    March,  190.L  and   the   remaiiii 
thirds  on  or  before  the  :ilst  .March.  1904. 

'J.   No  bonus  will  be   payable  until   the  win 
hundred   thousand    pounds    (100,000    lb.)    of   in 
been  produced  as  stipulated,  to  the  satisfaction  of  an 
to    be   appointed   by  the    Minister  of    Mines,  and  out 
certificate  alone  the  bonus  will  be  paid. 

:(.  In  the  event  of  more  than  one  person  pro 
required  quantities  of  mercury  before  the  dales  i  >, 
inquiry  will  be  made  by  the  officer  above  referred  to,  n 
if  u  h  found  that  each  applicant  is  equally  entitle  ;, 
bonus,  the  amount  will  be  divided,  in  prop, 
quantities  produced  by  each  applicant,  but  in  no  an  h 
any  bonus  be  paid  until  at  least  one  hundred  th  i 
pounds  (ld.1,000  lb.)  of  mercury  has   been  pro 

aggregate. 


&t\n  Books* 


CnH|„t  •  ,„ — 


I       CO 
OH 

—J.  F.  B. 
PATENT. 

Diamonds ;  Process  for  the  Artificial  Production  of . 

[Metallic  Electrodes."]    A.  Ludwig,  Bernburg,  Germany. 

Eng.  Pat  17,119,  Sept.  2G,  1900. 
t ,  i^  i  preferably  hydrogen  gas)  is  brought  to  the  required 
pressure  in  suitable  high-pressure  receptacles  In  means  of 
compressors,  force  pumps,  and  screw  pres-e~,  or  the  like, 
and  in  the  gaseous  atmosphere  thus  produced,  carbon  or 
graphite  is  heated  or  melted  by  an  electric  current,  or  by 
means  of  an  electric  resistance,  to  the  temperature  at 
which  it  becomes  non-conductive,  and  is  converted  into 
diamond. — G.  H.  K. 

Erkata.— This  Journal,  1901,  940,  col.  1,  table,  col.  5, 
for"99-4"  reml  "99'0";  col.  1 ,  line  15  from  bottom  of 
table,  for  "Linseed  111."  read  "Linseed  11":  ibid.  col.  1, 
line  16  from  bottom,  for  "  maize  oil  acid  "  read  "  maize  oil 
acids  ";  ibid.  col.  '2,  middle  of  column,  for  "strength,  of 
acids  "  read  "strengths  of  acid." 


I3'>m  s  rint  the  Production  of  Mercery  in 
Ni  w  Zeaxahd. 

Bd.  of  Trade  J.,  Sept.  26,  1901. 
The  following  official   notice   was  published  in   the  Aew 

and  Gasetti  for  1st  ult. :  — 
Notice  is   hereby  given  that  a   bonus  of   foui-pence    Mr/.) 
per  pound  will  be  paid  on   the   production  of  the   first   one 
hundred    thousand    pounds  weight  (100,000   lb.)   of   good, 


The  Chemistry  of  Illuminating  Gas.     By   \  >i 
Homphrys,  Assoc.  M.  lust.  C.K.,  &■:.      Walter  k 
Bolt  Court,  Fleet  Street,  London,  E.G.     1901.     Pi   i 
This  volume  is  a  collective  reprint  of  articles 
the  author  for  the  Journal  of  Gas    Lighting,  and  I 
published  therein.     The  matter  is  subdivided  a- 

I.  Relative   Cost   of  Light  from    Gas,    Oil,   and  ( 

II.  Products  of  Combustion.     111.   The   Sulph 

IV.    Composition   of   Illuminating    (las.       V.   Watt 
VI.  Various  Gas-making  Processes.     VII.  Oil  Gas 
Properties    of   Fluid    Hydrocarbons.      IX.     I 
Making.     X.    Destructive   Distillation.     XL  ( 
ML     Purification.      The    text    fills    24S    pa- 
succeeded  by  au  alphabetical  index. 

The  Gas  Engineer's  Pocket-Book.     Comprising    | 
Notes,   and    Memoranda    rtlating   to    the    M 
Distribution,  and  Use  of  Coal  Gas  and  tin- Const  -ii 
of  Gas  Works.     By  Henry  O'Connor,  Past   Pi 
of   the   Society   of   Engineers.      2nd    Editioi 
Crosby   Lockwood  and   Son,  7,   Stationers'    Hall 
Ludgate  Hill,  London.     1901.     Price  10s.  r„l. 
Small  8vo  volume  for  the  pocket.     It  contaii. 
preface,    table  of    contents,    428    pages    of    sul 
with    numerous    illustrations    and    tables,   ami  alpha 
index.       The    matter    is     subdivided     into    the     1 
groups  : — I.    General   Constructing   Memoranda.      1  I 
loading  Materials  and  Storage  (Construction  I.     ill 
House.      IV.    Condensers.      V.   Boilers,    Engines, 
and    Exhausters.       VI.    Scrubbers    and    Wasl 
Purifiers.     VIII.  Gasholder  Tanks.     IX.  VVoi 
X.   Manufacturing.     Storing  Materials.     XL  Retort    " 
(Working).     XII.    Condensing    (las.      XIII. 
&c.     XIV.    Washing    and    Scrubbing.     XV.    Purili  I 
XVI.     Gasholders     (care    of).     XVII.     Distril 
XVI II.  Testing.      XIX.  Enriching   Processes.     XN  '' 
ducts  Works.     XXI.   Supplementary. 

Jahrruch  der  Elektrcchemie.     Berichte  fiber  ditji 
schritte     des    .Tahres     1900.      Unter      Milwirkui 
Ilerreu    Prof.  Dr.  K.  Elbs,  Giessen  |    Prof.  Dr. 
KiisTER,  Clausthal ;    und    l'rivatdoc.    Dr.    II.   Da    i 
Aachen,      llerausgegebeu    von   Dr.  W.   Nn; 
W.    Borchi  as.      VI.   Jahrgung.     Verlag  von  V  • 
Knapp,  Halle  a'S.     1901.     Price  M.  21. 
8vo  volume.contoining  preface,  table  of  content- 
subject-matter,  with  a  list  of  works  of  reference n 
and   issued  in    1900.     I.  Mathematics,  Physics,  M 
and    Electrotechnology.      II.    Theoretical    and    Tec  I 
Chemistry.        III.     Theoretical    and    Technical    Elp 
chemistry.      IV.    Protection  of  Bights  and  Patent   1 
tion,  &c.     V.  Periodicals.     List  of  journals  and  peril 
consulted    in   compilation   of   present    Jahrhuch.      .  •> 
hetical  index  of  authors  and  ditto  of  subject-matter.  I 
6ubject-matter  is   illustrated  with   196  cngne 
grouped  as  follows  : — I.  Scientific  Part:  (i.)  ApF 
and    Methods.      (ii.)    Theories.       (iii.)    Coi 
Conductibilitv.     (iv.)  Measurements  of  Condu 
Electrical    Energy.       (vi.)    Polarisation   and  EJecli  ■ 
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i   Discharge?,  Magnetism,  Gases,  Uadiant    Energy  and 

d    Energy,      (viii.)    Electro-analysis.      II.   Arri.ui. 

.11  HisTUY.  —  (i.)  Production  of  Electrical  Enei 

Inorganic   Electrochemical    Products,      (iii.)    Metals. 

(\)    Inorganic   Compounds,      (v.)     Various   Saltf.      (vi.) 

iiunds.      (vii.)    Apparatus  for  Electrochemical 

y.     (viii.)   Electrotliermic  Appliances. 

'ilWlMVIS,     Xl  TKOI'KI.I.I'I  ll-i;,     V  V  I  •    TllI'.iRY     of 

[jll  Ckli.vi.iise   M in       By  John    I!.   Burn-adou, 

Iviitenant,  I'nited    Slates    Navy.     First   Edition.     Kir-t 
thousand,     .lohr.   Wiley  and    S,>ns,    New    York,      l'.lol. 
2- 50  dols.     Chapman  and  Hall,  Ltd. 

<  i.i   8vo  volume,  containing  preface,  table  of  contents, 

-   of   subject-matter,  and    the  alphabetical  index. 

e  illustrative  tables,  and   the   matter  is  classified  as 

bws: — I.  Origin,  Nomenclature,  Definitions.     II.  Earlier 

is   to   Nitrocellulose  t  omposition  and  Constitution. 

nception  of  Progression  in   Itelation   to  Composition 

-titution.     I\'.  Solutions  of  Nitrocellulose.     Theory 

I    illulose  Molecule.      V*.    Researches  on  the  Nitration 

m,    by    M.  Vieille.      VI.   Pyrocollodion    Smokeless 

D.    Mendelccf.       VII.   Xitralion    of  Cotton,    M. 

B|ey.     VIII.  Development  of  Smokeless  Ponders,  Lieut. 

J ;    Hernadou. 

I       CliEMISCIII:      IxDVSTltlE     All'     DER      IxTERNATIoN'll.l-.N 

iVSStei.i  r.XG    /r    1'miis,    1900.      ISy   Dr.   Otto    V 

Professor  an  der  kiinigl.   technischen  Hochschule 

Berlin,  &c.     K.  Gaertner's  Verlagsbuchhandlung,  Her- 

Heyfelder,    Sehdnebergerstr.    26,      Berlin,    S.W. 

M.  5. 

is  a   bound  reprint   of  Dr.  Otlo   X.    Witt's   recent 

i[»tive  reports   of    the    chemical    industrial    exhibits  in 

International    Exhibition     of    Paris    for    1900,    which 

"Is   appeared    in    a    succession    of    numbers    of    "  Die 

uisclic  Industrie  :'  iu  1900  and  1901. 


inda  or  run  Origin',  Pi.w,  and  Results  of  the 
imi  hi  ieu  Experiments  condl'cted  ox  the 
km  and  in  the  Laboratory  of  the  late  Sir  John, 
nnkt  Lawes,  Bart.,  D.C.I.  ,  LL.D.,  D.Sc,  F.H.S. 
Rothamsted,  Herts.  BeiDg  a  report  to  the  Lawes 
tricultural  Trust  Committee, by  Sir  J.  Henry  Gilbert, 
R.8.  Issued  by  the  Committee.  oSth  Year  of  the 
tperiments.     1901. 

^ther  with  the  foregoing  there  is  also  included  a 
ate  copy  of  the  Rothamsted  Experiments  arranged  in 
orm  of  plans  and  summary  tables  for  reference  iu 
elds. 

'Hour.  LY.vi  races.  Statement  showing  the  Production 
■I  Consumption  of  Alcholic  Beverages  in  various 
mitries  in  each  year  from  1885  to  1899.  33.5. 
ice  I0d\ 

:rn,  which  has   been  prepared  in  the  Commercial 
■  Lt    of   the    Board    of    Trade,    contains    statistical 
nation  with  regard  to  the  production  and  consumption 
me,  beer,  and   spirits  in    the   following  countries  and 
Dies: — The  United  Kingdom,  Russia,  Xorway, 
■II.    Denmark,  Germany,   Holland,  Belgium,  France, 
eriand,  Italy,  Austiia-Hungary,  Roumania,  the  United 
'alia,  Xew   Zealaud.  Xatal.  the  Cape  of   Good 
.  Canada,  and  Newfoundland.     Certain    statistics   are 
Deluded  with  regard  to  Servia  and  Bulgaria. 


Cratic  lUport. 


L— GENERAL. 

am  Customs  Tariff  of  Newfoundland. 
Bd.  of  Trade  ./.,  Oil.  1901. 
jth  reference  to  the  new  Revenue  Act,  Avhich  came  into 
en    1st   Juiy    last,    the    Board    of   Trade   have   now 
ed  a  copy  of  the  Act  and  its  Schedules  : — 

specting  Ihe  Labelling  of  Medicinal  Preparations. 
medicinal  preparations,  whether   chemical  or  other, 
v  imported  with  the  name  of  the  manufacturer,  shall 
he  true  name  of  such   manufacturer,  and   the   place 


they  arc  prepared,  and  the  word  "alcoholic"  or 
"  nonalcoholic,"  permanently  and  legibly  affixed  to  each 
parcel  by    Btamp,   label,  or  otherwise  j    and  all   medicinal 

preparations    ted   without  such   nanus  and   word  so 

■  eited. 
Nora     N.E.S.  =    Not  elsewhere  specified.    Sail.       [m 
perial  Gallon.     Ton— 2,240  lb.    Cwt.       112  lb.     Qtl.  = 
i  12  lb.    The  expression  "  proof"  or  "  proof  spirits,"  means 
-[mils  of  a  strength  equal  to   that  of   pure  ethyl  alcohol 
compounded  with  distilled  water,  in  such  proportions,  that 

the     resultant    mixture   shall,   at    a    temperature    of    60°  F., 

have  a  sp.  gr.  of  0-9198  as  compared  with  that  of  distilled 

water  at  the  same  temperature.  J 

Si  iii.dtle  A. 
Goods  Subject  to  Duti). 


TurilT 
No. 


18 
28 
80 


57 

lil 

67 


68 


si  I 
88 


87 


89 

90 


91 
'.Hi 
lull 
102 


103 


Articles. 


Aerated  waters,  of  all  descriptions, and 

non-alcoholic  drinks,  not  to  Include 

natural  mineral  waters. 
Li    i  ,  hydrochloric  and  nitric,  and  all 

mixed  or  other  ac  ds,  n,e.s.j  sulphuric 

ether,  chloroform,  and  solutions  Of 

peroxide    ni     hydrogen;     ceresene, 

chlorodinitrobenzol,  and    nitrate    of 

ammonia. 
Isbcstos  and  all  manufactures  thereof 

Brick,  facing  and  lire 

I  "a  in  lies '. 

Cement,  viz.:  Portland,  Roman,  and 

hydraulic  water  lime,  in  bags,  barrels, 

hi  casks. 
Chemicals,  when  imported  for  manu- 
facturing matches. 
China,  porcelain,  and  all  earthenware, 

n.e.s. 

Kxpioaives 

i  ireworks 

(Ila-sware:— 

White  window  glass 

All  other  kinds,  including  silvered 
slass. 
Gold,  silver,  and  aluminium  leaf,  and 

gold  paint. 

India  rubber  manufactures 

Metal    polish,  blue,  starch,   blacking, 

soda,  bicarbonate,  washing  soda,  and 

caustic  potash. 

Lard,  cottolene,  and  stearin 

Leather:— 

Sole  and  undressed,  split 

Rough,  undressed 

I  ail.  ox  groin,  and  glove  grain 

Pa  lent  and  enamelled 

Harness  and  morocco 

Leather  board  and  leatheroid 

Lime 

Lime-juice  and  fruit  juice  :  — 

\\  ith  not  more  than  25  per  cent,  of 
in-  >ot  spirit. 

With  more  than  25  per  cent,  of  proof 
Spirit. 

Limestone 

Malt 

Matches 

Medicinal,  chemical,  and  pharm  ■ 

cal  preparations,  when  composed  of 

one  or  more  than  onesubstance,  n.e.s. ; 

patent  and  proprietary  preparations, 

tinctures,   ointments,  essences,  and 

oils,  n.e.s.:  cod-liveroil,  paraffin  wax, 

in    -wax.   Burgundy  pitch,    vaseline. 

and  all  similar  preparations  of  petro- 
leum. 
Id  >la   les,  produced  in  the  West  India 

Islands  in  the  process  of  the  luanu- 

l  ictiire  of  sugar  from  the  juice  of  the 

sugarcane. 
Oils  viz.:— 

Coal  oil,  kerosine  oil,  naphtha,  n.e.s. : 
gasoline,  benzine,  and  all  illumi- 
nating oils. 

Linseed  or  flaxseed  oil  (raw  or 
boiled),  n.e.s.:  tallow  and 
nes.;  spirits  of  turpentine,  ami 
olein  beef  oil,  neutral  lard  stock, 
cotton  seed  oil,  sesame,  and  other 
oils  to  he  used  in  manufacturing, 
n.e.s.,  and  butter  colouring. 

Essential  oils,  lubricating  oil  and 
axle  grease,  neat's  foot  nil,  lard  oil. 
sesame  oil,  n.e.s.,  and  olive  i  il, 
n.e.s. 

Spermaceti    whale,   and    other    fish 

oils. 


Kali  s  of  Duty. 


40  "/„  a, I  vol. 
35        „ 


35 
211 
35 
28 


20 
40 


36 

40 


30 
40 


85 


40 
85 


30 

20 
10 
80 

20 
25 

3d 
15  cts.  per  bushel. 

60  els.  per  gall. 

2  dols. 

50  el-,  per  ton. 
10  °!c  ad  vol. 
to 
30 


per  gall. 


1 5       ad  cat. 


2J 


:;:. 
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S<  bkdui  e  &.— continued. 


Articles. 


Rates  .>i  Duty. 


lit 


138 


138 


1M 
US 


adval. 


lours  of  all  kinds,  whit-        30     ;  ad  at. 
halk,  lamp  i     Mai  k. 

paint, 
varnisl  -    japans,    lapan 

i.  itisli  gmt 

i  ret and  sizing 

of  all  It 
Perfumery,  including  toilet    prepara-        10       „ 
,ho  ic).  and  pomades, 
.  or  flower  oi.nirs.  pres 
i  ir  oil. 
Plaster  of  paris  or  aypsum,  ground,        20       ,, 
manufactui  and   paris 

ikers'  ink,  harness  .and  leather       '20      „ 
ssing,  and  harness  soap. 
and  pearline,  and   other  soap        k) 
powders. 

•   i  \i.  :— 

holic  distilled,  or     C50  I  Is.  per  gall, 

containing  distil  led  spirits,  mid  anj 

mixture  ihereol    with  water,    for 

everygallon  thereof  of  tin- strength 

of  proof,  and  when  of  a  greater 

strength  than  ihat  of  proof, at  the 

samerateon  the  increased  quan- 
tity that  there  would   be  it   the 

liquors  were  rednced  to  the  strength 

of  proof,  as  follows,  v'xz. : — Alcohol, 

ethyl  alcohol,  spirits  of  wine,  amy) 

alcohol  or  fusel  oil.  potato  spirit. 

and   spirits  over  43  per  cent,  over 

proof,  and  so  in  proportion  fur  any 

greater  strength. 

byl   alcohol,   wood    naphtha,    or 

methylated   spirits,  ether,  nitrous 

other,  sweet  spirits  of  nitre  and 

aromatic    spirits  of  ammonia,  al- 

coholic    perfumes    and   perfumed 
.4  lavender  waters, 

and  toiht  preparations  containing 

spirits  of  any  kind,  all  medical  pre- 
parations   containing  over  30  per 

cent,  of  ale.  ih<  il. 
All  medical  preparations  containing        30 

less  than  30  per  cent,  of  alcohol, 

tinctures,  or   medicines  or  medi- 
cinal wines   (so-called),  including 

medicated  beef  fluids,  such  as  hoof. 

iron,  and   wine,  and   etherial  and 

spirituous  fruit  essence,  n.e.s. 
In  all  oth.-r  c  '  lie  strength 

of  any  of   the    foregoing    articles 

cannot  he  ascertained  by  the  direct 

apphi-at ion  of  the  hydrometer,  it 
aed  by  the  distilla- 
tion of  a  sample. 
Stationery,  viz.: — 
Albuminised     papers  and   films    for 

photograpners,  all  manufactures  of 

papers,  n.e  s.    eras  ng  rubbers,  li- 

qnid  gums,  inks  ti.r  w  riling,  artists' 

paints  and  colours. 

-  :-- 
Loaf,  cut   loaf,   cube,   and   castor,   or 

icing  sugar. 
All    other    white     and     granulated 

sugars,  n.c  b. 
Jtrown  and  yellow  sugar,  not  granu- 
lated. 
'far,   viz.  :— 

i  holm.  Am-  rican,  and  coal  tar : 
pitch  and  resin  or  rosin  ;  tar  mix- 
tures, asphalt,  and  asphaltum,  and 
like  preparations. 

.if.  \  r/.: 
When  imported  in  casks,  including 
the  duty  on  package. 

In  bottli  s 

Zinc  and  roanufactores  of  zinc 

Unenni  .ii:- 

All  goods  not- enumerated  in  this  Act 

as  Subject  to  any  Other  rate  of  duly. 

or  i         red 'free  of  duty  by  this 

US  1 ic-  lin- 

rhereol    i  nythis  Act  ->i 

Me-r  Vet   prohibited,  shall  be 

suhject  to  a  duly  of  in  per  cent   ml 


35 


I  cts.  per  lb. 


15  %  ad  vali 


15  cts.  per  gull, 

30  7o'"'  t>  '>■ 
35 


S.  IIKDUI.B   B. 
Table  of  Exem]>lion.i. 
169.  liark,  extract  of  bark,  cutch,  bichromate  of  potash, 
and  logwood. 


177.  Copper,  bitumen,  naphtha,  and  iron  oxidej 
used  by  manufacturers  in  the  manufacture  of  < 
paint, 

180.  Cotton-seed  oil,  olive  oil,  boracic  acid. 
preservaline,  when  imported  by  manufacturers  to  be  n 
the  preservation  ot'nsh  or  fish  glue, 

191.  Manures  and  fertilizers  of  all  kinds,  and  sul 
acid,  when  imported  to  be  used  in  tin  m  inuf.iet 
manures, 

I '.H.  (lil  cake,  oilcake  meal,  eolton-seed  cake,  c 
seed  meal. 

195.  I  has,  to  be  used  as  flux. 

196.  Parchment  or  wax  paper,  when  imported  apt 
for  wrapping  boneless  fish,  or  for  lining  tins  usad  i 
lobster-packing  industry  in  this  Colony. 

2n7.  Scientific  instruments  and  apparatus,  fur  u 
seh, .ids  and  scientific  societies. 


Customs  Decisions  in  Victoria. 
/;</.  of  Trade  J.,  Sept.  1901, 


Tariff 

No. 


Articles. 


Acid-,  acet  ic.  Beaufoy's,  is  under  :i)  per        3o\  per  | 

cent,  acidity. 

Barytes.  white 

Dextrine  maltose,  to  pay  duty  on  total         1 

weight  as  sugar  no:   the  produce  of 

cane. 

Fuse!  eel i'i 

India-rubber  substitute   is   a    hydro-  ,  ,. 

carbon  compound. 

Size,  gold 

Syrup,  malt 23 


Frke  Imports  into  Yucatan. 
Chem.  and  Druggist,  Oct.  1901. 

The  Mexican  Government  has  issued  a  deen 
from  the  payment  of  Customs  and  additional  dutii 
iv(  II  as  from  port  dues  and  the  7  per  cent,  intei 
ta't,  for  one  year,  from  July  1,  1901,  the  following  i 
chemicals,  &c.  impoited  through  Chetutnal,  on  tin 
coast  of  the  State  of  Yucatan  : — Natural  alkaloid) 
specified)  and  their  salts,  liquid  ammonia  and  atuiiu 
carbonate,  carbonate  and  bicarbonate  of  potasb  Or 
photographic  collodion,  chloral,  chloroform,  medicinal  i 
chemicals,  morphia,  partes  and  medicinal  jellies,  p 
permanganate  of  potash,  medicinal  compound  pt» 
quinine  and  other  alkaloids  of  cinchona,  common  Ball 
and  oxide-'  of  all  substances  not  specified,  iodine,  iodo 
cod  liver  oil,  olive  oil,  camphor,  and  starch. 

Trade  of  Cape  Coloxv. 
Bd.  of  Trade  J.,  Sept.  19,  1901. 


Principal  and  other  Articles. 


Imports, 

Coal,  coke,  and  patent  fuel 

Drugs  and  chemicals 

Soap  and  caudles 

( hi,  mineral 

Dynamite  and  blasting  compounds 
Earthenware  and  crockery  ware  . 

Exports. 

Copper  ore 

II  tdi  s  and  skins 


Seven  Months     Sevi 

ended 
31st  J  illy,  11100.    31s: 


c 

21 1,000 

ii. i;. 

1117. 

I.",. 

27.000 
30,000 


250,000 

ai.i.uoo 


110,0 


8!»i." 


Trade  of  Dantzio  (Germaht), 

Foreign  Office  Annual  Series,  No.  26 
Imports  show  a  considerable  decrease  in  goods  arrivi  I 
transit ;  in  drugs,  chemicals,  and  artificial  manure  11 
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falling-off  of  6,300  tons  us  compared    with  1899.     Iron 
10,400  tons  less. 
.  of  beet  sugar  show  an  inci  en 

Imports  oi?  Rig  »  (Ri  ~m  \). 
Foreign  Office  Annual  Series,  No.  2698. 
illowiug  table  shows  the  increase  or  d.  i  rease  in  the 
-  of  the  principal  articles  imported:  — 


Articles. 


oke — 





>tiur 


increase. 

Deoi 

Tons. 

Tons. 

6,073 

o.or. 

Barrels. 

Han 

1 ,225 

- 

1,600 

590 

57 

Exports  <<v  Chili  . 

no  the  respective  Quantities  nm/  Values  of  the 
nriiV;  National  Products  Exported  during  1899 — 1900. 

Foreign  Office  Annual  Series,  i\7,.  2700. 


lsoo. 


Article 


;  of  lime  . 


per  bars . . . 

r  ore. 

per  regains. 

per       and 

I  vSr  regains. 

per,      cold. 

.d        silver 

gains. 

per  and  gold 

cuius. 

per        and 

per,    silver, 

1, 


no 

per  ores 

per        and 

!>er.    silver, 
id  gold  ores. 

alt  ore 

.-nese  ore. 

sel  ore 

per  and  gold 

I  ore 

t  and  silver 

I  UK 

w  and  lead 


Kilos. 

20.000 

14,950,788 

14,428 

1,414 

17.:;ll.i:;:; 

20,300 

1,710,43:1 
1,093,762 

92,005 


32,97 


8,298 
23,482,000 
35,854,439 

183,091! 

11,070 

5I.5I2 
40,930,738 


Hols. 

l.ooo 

2,242,613 

7,21  ( 

42 

14,928,273 

20,3(10 

684,965 
516,880 

37,162 


58.141 


12,102 
369,750 


302,417 
32,24)2 


lore 

■rals        (or 

ivi'lion. 

I  in  bars  . . . 

r    in    bars 
d  chased. 

ntiferous 
less, 
t     precipi- 

r  and  gold 

eoipiUU. 

a'e 1.380,718,523 


1,625,329 

7,553,51S 


171,103 


T  sulphides 

ne 

ferous  zinc 
ferous  and 
"etvtiferous 


328,501 

304,328 


13,442 


1,070 

929,280 

3,585,443 

36,700 

2,633 

8.US1 

1.227,02.'! 

8/720 

6.1S1 

120,41i; 

247,597 

4,841 


26,250 


2,461,234 
3,778,17s 


34,321 


96,650,282     I 
1,017.110 
1,198,487 

413,500 


Quantity. 

Value. 

Kilos. 

Dols. 

13.17S.70,-, 

26,628 

320 

20,840, 1 

138,720 

137,616 
13,314 

10 

17,899,200 

138,720 

1.-37.012 
1,918,060 

1,985,185 
1,130,836 

241,778 

1 15.007 

22,036 

28,522 

170 

34,435,005 

20.212.iW 

238,551 

102 
1.377,400 

2,021,207 
40,722 

10 

90 

2.;.s  1 1 

25,715,200 

725 
48,057 

1,027 

761,406 

1,450 

27,008 

128336 
216,416 

67,468 

221  S.TJ 

1,457 

2  IS 

4,300 
17 

1,871.133 
15,438,478 

13,971 

140 
235 

72,080 

318,360 

1,169 

13,628 


ll!5 
3,550 

2"306,698 

2. 490. 110 

'••,700 
6,332 

109,015,151! 

863,332 

4,013,172 

23,180 

108,8  0 


Bolivian   Exports  THitouan  Antofagasta  m  ihle). 
Foreign  Office  Annua-'  Series,  .Vo.  27011. 

of    Bolivia  \>\    this    port   consist   of   silver, 
mony,  tin,  copper,  and  othei  >  ■  1  metals,  1 1 

of  nine,  hide-,  skins,  bismuth,  stc,  irta  of  which 

ni>.  dn  ided  betwei  u  Gorman]  and  tl 
The  following  are  the  principal  article  .received,  in  190O, 
From  Bolivia,  at  the  port  of  Antofagasta,  either  E01  •  ■■  p 
for  consumption  al  Antofagasta: — 

Exports. 

\nliinony  ore 1,087,757 

Tin,  in  bars 1,796,021 

■•   in  ore  10.oso.107 

Copper,  in  ore  s; 

(old  end  worn-out  castings) ....  520,575 

Bismuth,  in  bars 84,0 

Borate  of  lime (£89,300 

Vienna  skins 

Bullocks'  hides 

Chinchilla  skins 1,734 

Rubber 1,164 

Silver,  in  bars  and  sheets 2.377 

„       in  sulphides 03, 012 

in  ore,  silver,  and  lead 461,659 

tin 120,071 

,.           .,          copper 2h'.,  10 : 

„     silver  only 43,000,000 

Peruvian  bark  or  cascariila 50,129 

Exports  oi    I'm 

Bd.  0/  Trade  J.,  Sept.  20,  1901. 

This  table  shows  the  value  of  the  exports  of  the  following 
articles  from  Peru,  in  1900,  as  compared  with  1899  : — 


Arti( 


Minerals 

Sugar  

Coca  and  cocaim   , 
Skins 


- 
10,667,013 

,  M,0l  i 
783,449 


1900. 


Soles. 

16,950,558 

14,558,426 

1,180,095 

085,586 


Note  — 10  soles  =  II.  sterling. 


Note.— 1,000  kilos,  =  1  ton. 


Imports  of  Dahomey". 
Foreign  Office  Annual  Series,  .\o.  2?06. 
Imports  comprise  soap,  perfumery,  pottery,  glass,  and, 
for  1900,  are  much  more  than  double  what  they  were  in 
!S98.  In  these  articles,  the  United  Kingdom,  with  Lagos, 
has  by  far  the  greatest  trade,  as,  in  1898,  they  together  had 
53  per  cent,  of  the  total  values  :  in  1S99,  there  was  a  slight 
drop  to  51  per  cent.,  but,  in  1900,  the  proportion  came  back 
to  53  per  cent.  Germany  had  19  per  cent.,  in  1898,  which 
rose  to  25  percent.,  in  1899,  and,  in  1900,  remained  at 
24  per  cent.  France,  in  1898,  had  21  percent.;  in  1899, 
24  per  cent. ;  and  in  1900,  23  per  cent. 

II.— FUEL,  Etc. 

By-product  Cokjs  Ovens  .\r  Baltimore 
(United  Stati 

Eiuj.  and  Mining  J.,  Sept.  7,  1901. 
Work  has  begun  on  200  by-product  coke-ovens,  for  the 
Maryland  Steel  Company,  at  Sparrows  Point,  near  Balti- 
more. The  coke  required  for  the  blast-furnaces  and  steel 
works  will  be  made  there,  and  the  works  are  well  placed  to 
secure  raw  coal  at  low  prices.  The  by-products  are  to  be 
saved,  and  the  use  to  be  made  of  the  gas  is  under  considera- 
tion. A  portion  of  it  could  be  used  in  the  works,  and  in 
gen  rating  power.  Negotiations  are  pending  for  its  sale  to 
the  city  of  Baltimore. 

Calcium  Carbide  Syndicate. 

Chem.  and  Druggist,  Oct.  12,  1901  (see  this  Journal, 

1900,  1158). 
The  International  Carbide  of  Calcium  Syndicate  has  been 
dissolved.     The  syndicate,  which  was  composed  of  German, 


- 
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-    edish   ami    Korwegian   carbide   works, 

uted  last  December,  in  order  to  prevent  over- 

of  carbide,  and  improve  prices.    The  capacity  of 

the  i  ber  represented  ao  annual  production 

1  t.ni;..  but  the  consumption  was  onlj  one-fonrth  of 

that  quantity,  and   the  disproportion  between  output  nnd 

-  was  similar  in  France  and  Italy.     Winn  the  syndicate 

was  formed,  it  was  decided   to   close  most  of    the  works,    in 

order  to  dif  but  a>  the  organisation  his  come 

to  an  end, the  effort  d  >•  s  not  appear  to  have  been  successful. 

It  is  now  proposed  to  form  a  fresh  syndicate. 

.1    Briqui  i  rgs   in   Gkrm  v\i 

Eng.  and  Minimi  J.,  Sept.  7,  1901. 

A  new  process  has  been  patented  in  Germany.  by  whi  ii 
coke  i-  reduced  to  particles,  about  1  mm.  in  size,  stirred  to 
a  pa'te  in  a  resinous  solution,  and  then  run  into  briquette 
moulds.  The  briquettes  are  said  to  dry  rnuch  more  quickly, 
if  manganese  is  added  to  the  adhesive  solution. 

Benzine  tor  Mink  Lighting  i\  Belgium. 

Eng.  and  Mixing  J..  Sept.  7.  1901. 

Considering  that  a  trial  of  benzine  lamps  with  internal 
relighters  might  be  made  wit);  advantage  in  collieries  classed 
it  slightly  fiery,  the  Belgian  Government  has  decreed 
that  such  trial  be  authorised,  1\  .  overmen  and  officials  only, 
in  the  i  lignies-Aiseau,  Arsimont,  Ans.  and  Glain  Collieries, 
under  the  following  conditions  : — (1)  The  lamps  must  be  of 
regulation  type  for  slightly  fiery  mines,  without  chimney,  but 
with  double  gauze.  (2)  The  benzine  must  be  rectified,  and 
the  oil-cup  be  filled  in  such  a  manner  that  the  liquid  cannot 
runout.  (•'))  The  friction  igniter  must  not  throw  forward  any 
incandescent  substance  on  to  the  glass  or  gauze,  (1)  The 
place  where  the  lamp-  are  cleaned,  and  filled  with  benzine, 
must  be  isolated  from  other  buildings.  (5)  This  place 
most  not  be  warmed  nor  lighted  artificially,  except  by 
appliances  of  acknowledged  safety,  while  being  well  venti- 
lated, and  no  smoking  must  be  allowed,  nor  access  to  any 
hat  those  charged  with  cleaning  and  filling  the  lamps.  (6) 
The  quantity  of  benzine  must  not  exceed  25  litres.  (7) 
There  must  be  no  leakage  of  liquid  while  the  benzine  is 
being  introduced  into  the  lamp-house,  or  the  lamps  are 
being  tilled. 

I'msi   Ft  i  ■  r.   vr  Civitavecchia  (Italy). 

Foreign  Office  Annual  Series,  No.  2703. 

Patent  fuel,  manufactured  here  by  an  Italian  company 
from  Milan,  is  exclusively  used  by  the  railway  company, 
and  during  1900,  and  in  the  lattjr  part  of  1X99,  about 
20,000  tons  of  fuel  were  turned  out. 

III.— TAR  PRODUCTS,  PETROLEUM,  Etc. 

A-rnw.i  and  Manjak  in  Trinidad. 

Bd.  of  Trade  J.,  Sept.  19,  1901. 

The  principal  deposit  of  asphalt  is  at  La  Brea.  The  Pitch 
Lake  is  1  Hi  acres  in  extent,  of  unknown  depth,  and  situated 
130  feet  above  the  level  of  the  sea.  The  removal  of 
1.720,000  ton>,  during  the  past  3  1  year-,  has  apparently 
made  no  impression  on  the  lake.  Of  the  present  ship- 
ments oi  asphalt,  116,000  tons  are  made  from  the  lake  by 
a  New  York  Company  .  and  33,000  by  private  shippers  from 
lands  outside  the  lake.  The  lake  contains  no  liquid  asphalt, 
hut  in  other  parts  of  the  island  this  kind,  from  which  illumi- 
nating and  lubricating  oils  can  be  distilled,  is  found  widely 
distributed.  Glance  pitch,  also  found  in  the  island,  is  used 
for  electric  insulations  and  for  blaok  varnishes.  .Manjak, 
another  variety,  lias  recently  been  discovered  in  quantity, 
about  10  miles  north  of  the  pitch  lake. 

A-iiiM.i  i.Mi.  ,i/i..  (Gerhaht). 

Foreign  Office  Annual  Seriet,  No.  26'j7. 
A    large   trade,    at  good    prices,    vras   done   in    Trinidad 
asphalt  for   use   in    Poland.      l.immer   asphalt   was   little 
dealt  in. 


Caruolu     Void  :  New  Zi:  vi.vnd  Ct  stoms  I1 

Bd.  of  Trade  J.,  Sept.  19,  1901. 

Carbolic  acid  or  phenol,  in  bottle!  of  less  than 
drugs.  1  j  per  cent.  :  in  bottles  of  J  lb.  and  over,  as 
aci  1  in  bulk.  free. 

Petroleum  Industry  of  Japan. 

Bd.  of  Trade  J.,  Oct.  10  and  17,  1901. 

II. M.    Minister    at   Tokio   publishes    a    report 
in  troleum    industry   of   Japan,   drawn    up   by    Air,   „  i, 
Rentiers. 

/P.— COLOURING  MATTERS,  Etc. 
Indigo. 

J.  So:.  Arts,  Oct.  18,  1901,  818. 

Mr.    M.    K.    F.    Lavers    has    addressed    a    letter   >■ 
British  Indian  Commerce  on  the  subject  of  artificial  ii 
He  asserts  that  this  artificial  product  is   inferior  to  n.i  .i 
indigo,  and  says  that  "some  of   the  French    prii  ti 
have  been  using  the  artificial  dye  are  now  again  uiiiL 
indigo,  as  they  prefer  it.  especially  at    its  present  n 
price.     The   statement  has   so  often   been  made    I 
German    government,  with  the  view  of  fostering  a  oU 
industry,  has  experimented  with  the  new   dye,   !> 
also  been  reported  over  and  over  again,  that  the  n 
not  satisfactory,  but  that  further  trials  were  to  be  ra 

"  We  are  told  that  a  natural   reduction   in  cultiv 
already  been  brought  about,  the  truth   being  that,  owii 
the  low  prices  ruling,  it  has  not  paid  the  planter  to  c 
his    poorer   lands,    and    to    a   comparatively    small 
experiments  are  being  made  with  other  produce  in   • 
the  better  lands." 

Mr.  Lavers  does  not  believe  that  any  reliable 
can  be  given  to  show  that  the  artificial  dye  has  in 
very  materially  with  the  consumption  of  the  real  an 

"  In  a  late  issue  of  the  Westminster  Gazette  soin- 
have  been  published  to  show  what  has  taken  | 
Germany  and  France  that  are  so  ludicrously  incon 
one  is  lost  in  astonishment  as  to  how  they  can 
forward  by  the  writer  of  the  article.  The  figures 
doubt  been  taken  from  Dr.  Rose's  report,  wherein  be  - 
that  Germany  lias  ceased  to  import  indigo  and  has 
an  exporter.  The  statement  that  the  imports  into  i 1 
declined  from  1,036  tons  in  1886  to  118  in  IG 
ceased  altogether  in  1S90,  is  simply  without  foundation 

"  The  statistics  of  the  Calcutta  market  show  that  1 1 
took  more  indigo  in  1898  and  lS99(when  tin-  Bidii 
was  supposed  to  be  successful)  than  she  did  in  1891,  b   I 
it  was  brought  out,  and  she  still  continues  to  take  her  - 
of  the  crop. 

"  F ranee  again  took  2,720  chests  last  season  in  ( 
which,  though  less  than  she  took  in  the  previous  si 
more  than  she  has  taken  in  some  years  during  ; 
decade.  The  imports  into  France  in  some  years  ai 
larger  than  in  others,  depending  on  the  fluctuation- 
terminal  market  in  Havre. 

"  A  feeling  of  uneasiness  has  bten  caused  and  fo 
various  means  which  has  revolutionised  the  tra 
neither  customers  nor  dealers  will  hold  stock  a 
formerly  did.  Tie  result  is  that  pressure  to  sell  I 
has  caused  the  serious  decline  in  prices  which  ha 
place.     The  remedy  required  is  a  better  mode  of  selling 

'•That  the  competition  of,  and  the  talk  about,  a 
indigo  has  injuriously  affected  the  markets  for  lb* 

there  can   be  no  doubt,  and  planters  have  1 n  Si 

thereby  to   make  additional    efforts  in  reducing  the 
production.     Kconomies  of  various  kinds  have  been 
and   endeavours   have  been  made,  and  are   being  mad' 
increase  the  yield  of  the  plant,  and  simultaneously  tohnpl 
the  quality  of  the  produce,  but  with  what  mea- 
remains    to    be    seen.     Critics   tell   planters  that   they  n 
don.-  nothing  for  years  past  to  improve  their  mi  tho 
others,  perhap9  with  more  knowledge,  see  that  in  n 
old-fashioned   processes  extracted  from  the  plant  Di 
that  is  worth    having,  and   for  the  rest,  the  applies 
scientific  methods  to  its  growth  and  manufacture, 
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are  anil  cleanliness,  with  some  improvement  in  mechanical 
.which   have  been  adopted  lately,  will   do   nearly, 
ite,  all  that  is  to  be  done.     It  is  certain  that 

■  His   iii   the   applicati [  chemicals   to  assist  fcr- 

ion,  and  so  on,  have  not  been  the  success  anticipated. 

I   may  he  dime  by  manuring  tha  crop,  but  will   not 

iduce  the  cost  of  production   unless  the  results  are  very 

mis      These  things  are  now,  however,  all  having  the 

it  attention  they  deserve." 

Indigo  in  [ndia. 

Chem.and  Druggist,  Sept.  21,  1901. 

The  area   sown   1  Hist  year   is   estimated    at   80,200   acres, 

ired   with  115,700  acres,   in    1900.     The   decrease 

shared   by  all  the  reporting  districts,  and   is   attributed 

tail   in    prices  and  consequent  closing  of   some  of   the 

lign   factories  ia^t   year.     The    deficient    supply  of  water 

the  inundation  canals  in  Mooltan,  IJera  Ghazi  Khan,  and 

in'.trgirh,  is  the  principal  cause  of  the  decrease. 

Indigo  Powder,  U.S.  Customs  Decision. 

Bd.  of  Trade  J.,  Oct.  3,  1901. 

Powdered  indigo,  being  specially  provided  for  as 
inligo."  in  paragraph  3*0  of  the  Tariff,  is  free  of  duty 
,ler  that  paragraph,  and  not  dutiable  under  paragraph  20 


■  a   drug  '  advanced  in  value  or  condition 
specialty  provided  for." 


an'l  not 


V.-PREPARING,  BLEACHING,  Etc., 
TEXTILES,   YARNS,  AND  FIBRES. 

Aloe  o it  Ac avi   Planting  in-  Madras. 

Bd.  of  Trade  J.,  Oct.  10,  1901. 

A  syndicate  has  been  formed  in  the  Madras  Presidency, 
and  has  taken,  for  a  period  of  years,  all  the  aloe  plants 
belonging  to  the  Forest  Department  and  the  Local  Fund 
Board,  in  the  Anantapnr  district.     It   is  now   turning  out 

librc.  stated  to  be  equal  to  that  produced  by  the  Bahamas 
or  Mexico.  Aloe  planting  sc  ims  to  I"'  the  coining  planting 
industry  in  South  [ndia, 

VII.— ACIDS,  ALKALIS,  AND  SALTS. 
Bauxite  in  New  South  Wales. 

U.S.  Cons.  Reps.,  Oct    1901 
(see  also  this  J.,  Sept.  1901,  954). 

Samples  of  the  ore  have  been  submitted  for  analysis,  and 
the  results  are  tabulated  below.  The  proportions  of  alumin  t 
and  iron  are  very  variable,  and  phosphoric  arid  and  titanic 
acid  arc  always  present. 


Analyses  of  New  South   Wales  Bauxite. 


Locality. 

Alumina. 

Water. 

Ferric 
Oxide. 

Silica. 

Lime. 

ftTagnesta. 

S  ida  and 
Potash. 

Pho  phoi  e 
Acid. 

Titanic 
Acid. 

mi  lea  north  of  tnver.ill 

81  ■  11 
58-. 'it 
S8-2S 
39'82 

*3"2 

47-81 
SV96 

20-3S 
32  68 

17'Sl 

22  a 

23  ■  to 
19-23 

15-51 

27-0.1 
2  ■  B5 
1-2-i) 
20-31 

2=1-01 
13-59 

10-2 

i.-.  in 

L-8 

29-8 
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0-1G 
Wt 

35-as 

•  • 

0-28 

0-74 
0-6 

0-4 

0-37 
023 
11-31 

017 
03 
0-2 

n:it 
(t'66 

010 
0-50 

026 
0-H 
0*05 

i  93 
2-4 

•J-l-,5 
55 

1 '  75 

1'77 

2-98 

Borvte  of  Lime  from  Antofagasta  (Chile). 

Foreign  Office  Annual  Series,  Xo.  2700. 
tports  are  confined  to  nitrate,  silver,  copper,  and  borate 

1   tons  of  borate  of  lime  were  shipped,  during  1900, 
n  Antofagasta,  cf  which  12,000  to  13,000  tons  have  gone 

m,  and  5,000  to  6  000  tons  to  British,  ports, 
he  borate  deposit  of  Ascotan,  in   the  interior  of   Anto- 
isla,  ranks  amongst  the  largest   and  most   productive   in 
world. 

he  following  is  an   approximate  output  of  tlrs  deposit 
ng  the  year  1900,  compared  with  that  of  1899  :— 

hipmeuts  at  Antofagasta  from  the  Deposit  of  Ascotan. 


To- 

Quantity 

1899. 

1P00. 

gs.l 

Tons. 
1,900 

0,020 

ne  shipments  from  other  deposits  were 

as  follows  :  — 

To- 

Quantity. 

1899. 

1BO0. 

Torts 
3.000 

5,000 

Tons. 

2,01  ifl 

Sulphur  and  Borate  of  Lime  at  Taltal  (Chile). 
Foreign  Office  Annual  Series,  No.  2700. 

The  deposits  of  native  sulphur  are  actively  worked,  pro- 
duction lias  increased  (60  workmen  being  at  present  em- 
ployed), and  profits  are  shown.  The  deposits  cover  a  large 
area,  and  are  worked  by  a  syndicate  formed  on  this  coast. 

The  deposits  of  borate  of  lime  are  within  a  short  distance 
of  the  sulphur  deposits,  and  are  of  high  grade,  conia:ning 
over  600,000  tons  of  borate  of  lime,  producing  33  per  ceat. 
of  boric  acid. 

Salt  for  Industrial  Purposes  in  France. 

Bd.  of  Trade  J.,  Sept.  26,  1P01. 

A   Presidential  decree,  dated   Sept.   Itb,  1901,   fixes  the 

conditions     under    which     denatured      salt,    destined     for 

industrial  purposes,  are  to  be  exempted  from  payment  of 

consumption  duty. 

The  decree,  in  the  original,  may  be  consulted  on  appli- 
cation at  the  Commercial  Intelligence  Branch  of  the  Board 
of  Trade,  50,  Parliament  Street,  S.W. 

Si  li'hate  of  Copper  in  Algeria. 
Bd.  of  Trade  J.,  Oct.  10,  1901. 
Sulphate  of  copper  opens  the  prospect  of  good  trade. 
The  British  product  is  preferred  in  the  local  market. 
During  1900,  the  import  of  sulphate  of  copper  from  the 
United  Kingdom  amounted  to  118  ton*,  an  increase  of 
20  tons  on  1899. 

Demand  for  Sulphate  of  Copper  in  Greei  i  . 

U.S.  Cons.  Reps.,  Sept.  1901,  93. 

In   consequence    of  the   increase    of   phylloxera    iu    the 

currant-growing   districts    of    Greece,   the    present    yearly 

consumption    of   sulphate  of   copper  is  estimated   at  from 

7,000  to  8,000  tons. 
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irraut  tra  I  drolled  bj  asso  iations 

WB;,  :  ,  bate  of  copper,  and  6old  il  to  the 

Thus,  the  "  Currant  Hank  of  Greece," 
.    v,  r  2,000  tons  <>i'  this  commodity  last  year. 
Britain,  in  190).  furnished  a  satisfactory  article  at 
per  ton,  of  from  98  to  99  pel  com.  parity,  which 
.Mm  1  at   ;i  margin  of  only  I/.  I .">.«.  per 
ton.     The  I  ' aic  years  ago.  placed  this 

nodity  cm  its  free  list. 
The  Consul  thinks  that   the  United  States  could  secure 
rtion   of  this   tnulc.     Oulj    a   few   years   ago,  Great 
Britain   furnished   nearly  all   the  sulphate  of   copper  con- 
sumed in  Austria,  owing  to  the  superiority  of  the  product 
As  the  quality  of  the  American  article  improved,  it  secured 
a  larger  share  uf  the  trade.     Thus,  while  Great  Britain,  in 
plied    Ci    pi  of    the    sulphate    of    copper 

imported  at  Trieste,  against  24  per  cent,  imported  from  the 
United   States,  her  si  total  imports  of    1899   fell 

to  18  per  cent.,  whilst  the  latter  rose  to  4:i  per  cent. 

PBOtmc  Production  oi   Soda  and  Bleach. 
Eng.  and  Minimi ./.,  s,jti.  u,  1901. 

The  Hargreaves-Bird  process  for  producing  soda  and 
bleach  electrolytically  is  now  in  operation,  on  a  commercial 
.  at  Middlawioh,  Cheshire,  and  the  products  are 
finding  a  ready  market.  Fitt\  cells  are  now  at  work,  and 
the  daily  capacity  is  about  it  tons  of  bleach  and  IS  tons 
of  soda  crystals,  though  the  Boda  output  is  not  marketed 
solely  as  crystals.  Another  set  of  JO  cells  is  in  course  of 
erection,  and  further  extensions  will  he  proceeded  with  as 
the  products  become  known. 

The  bleach  obtained  keeps  absolutely  dry.  There  is  no 
hydrochloric  acid  present  to  form  calcium  chloride,  which  is 
always  found  in  Leblanc  bleach.  The  soda  crystals  average 
99  per  cent,  purity,  the  remaining  1  per  cent,  consisting 
of  sodiam  chloride,  and  sulphate  and  sulphite  of  soda.  This 
small  pr-p  a  lion  of  sulphate  and  sulphite  is  due  to  the 
presence  of  sulphur  in  the  carbonating  gases. 

At  t'M  at  Civitavecchia  (Italy). 
Foreign  Office  Annual  Scries,  No.  2703. 
The  Societe  Generate  des  Alums  Romains  employs  95 
hands  at  the  mines  in  "  AUumiere,"  and  returns  a  yearly 
output  of  about  6,000  tons  of  alum.  In  1900,  0,155  tons 
of  alum  valued  at  about  5,0002.,  were  exported.  Alum  is 
mostly  exported  in  its  natural  state  to  Kouen,  but  a  portion 
of  it  i~  rtlimd  in  the  Company's  works  at  Civitavecchia. 
Here  sulphuric  acid  is  also  pi  iduced.  This  article  is  now 
being  exported  for  the  manufacture  of  dynamite,  but  not 
as  jet  in  considerable  quantities.  For  the  production  of 
sulphuric  acid,  impure  sulphur  from  Sicily  is  used.  The 
output  of  alum  could  be  considerably  increased,  and  the 
alum  trade  would  greatly  benefit,  if  the  serious  drawback 
of  transport  from  Aliuiniere  to  Civitavecchia  could  be 
obviated. 

Sulphur  Orb   a  Pernad  (Russia). 
Foreign  Office  Annual  Series,  No.  2698. 

In  1900,  sulphur  ore  was  imported  for  the  first  time,  the 
quantity  being  7,428  tons.  This  article  is  largely  used  by 
the  wood-pulp  mills. 

Sulphur  in  Britisb  Columbia. 

Chan,  and  Druggist,  Sept.  21,  1901. 

A  large  deposit  of  sulphur  has  been  found  on  the  Skeena 
River,  British  Columbia.  The  Paget  Sound  country,  and 
sibly  the  entire  Pacific  Coast,  will  eventually  he  supplied 
from  this  source.  Control  of  the  deposit  has  been  secured, 
and  arrangement-  are  being  perfected  to  ship  the  product 
to  Victoria  and  other  Sound  ports. 

VIII.— GLASS,  POTTERY,  AND  ENAMELS. 

in,  and  Earthenware  in  the  United 
States. 

Foreign  Office  Annual  Series,  No.  2701. 

In  glass  and  glassware  there  is  an  increase  of  9  per  cent, 
in  the  amounts  exported.     Earthenware  was  imported  to 


the  value  of  9,407,4 IS  dols.,  an  increase  of  9  per  cc 
Germauy  sent  2o  per  cent,  more,  while  the  United  Kingdi 
sent  3  per  cent.  less. 

IX—  CEMENTS,  Etc. 
Cement. 
Egypt 

Imports  of  cement  into  Egypt,  in  1900,  were  as  follows  : 


Country. 


Quantity. 


Value, 


United  Kingdom  . 

Austnii-Huntrary  . 

Belgium 

Prance 

Italy 

Russia 

Total  . 


Barrels. 

£  E. 

66,778 

25.116* 

3,881 

927 

BS,  87 

■:;::::' 

87,662 

!UKX> 

11,127 

2.950 

•K5 

13 

2112,320 

£K.  62,288 

Country. 


Quantity. 


Value. 


Sucks. 

301.542 

1.717 

67,164 

312 

200 
1,989 

370,735 

IE.  09,087 

raited  Kingdom  . 

Belgium 

Krance 

Italy 

Total , 


Note— Barrel  =352  lb.  (about).    Sack  ='.11  lb.  (al 

The  total  value  of  imports  amounted  to  £E130 
about  133,600/.  sterliog.  Good  Belgian  cement  is  sold 
11  frs.  per  barrel  of  100  kilos.,  placed  on  the  railway 
Alexandria,  French  cement  at  13  frs.  50  e.,  and  Engl 
cement  at  13  frs.  per  barrel.  The  duties  on  cement 
ported  into  Egypt  amounted  to  81,  per  cent,  ad  valon 
including  quay  and  paving  dues,  plus  6  frs.  48  c.  per  d; 
for  expenses  of  supervision  and  50  c.  for  cartage. — (flrf. 
Trade  J.,  Sept.  26) 

Bangkok  (Siam). 

The  value  of  cement  imported,  in  1900,  was  10,10 
Denmark  now  takes  the  foremost  place  among  tbecountl 
supplying   cement. — {For.  Off.  Ann.  Scries,  No.  2705.) 

United  States. 
Of  cement,   :S3    per   cent,    less    was    imported   in    191 
France  sent  50  per  cent,  more   than  in  1S99;  the 
Kingdom,  38  per  cent,  less;  and   Germany,  38    per  ce 
less.— (For.  Off.  Ann.  Series,  Ko.  2704.) 

Dahomey. 

Lime  and  cement  came  almost  entirely  from  France 
(For.  Off.  Ann.  Series,  No.  2706.) 

Civitavecchia  (Italy). 
Cement  is  produced  by  two  Italian  companies,  and  tin 
joint  output  for   1900  is  estimated  at  about   18,000  tone. 
(For.  Off:  Attn.  Series,  No.  2703.) 

Rio  Grande  do  Sul  (Brazil). 

Portland   cement    from   the    United    Kingdom   h 
great  extent  given  place  to  a  German  manufacture. — {Ft 
Off.  Ann.  Series,  No.  2702.) 

Santa  Catharina  (Brazil). 
British  cement  was  at  one  time  the  only  cement  import* 
but   a  foreign   cement  has  lately  appeared  on  tin- 
labelled  Portland.— (for.  Off.  Ann.  Series,  No.  2702.) 

Oran  (Algeria). 
Cement,  hydraulic   lime,  and  most  materials  for  bnildu 
are  imported  from  France,  but  quarries  have  been  open 
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up  In  the  neighbourhood  of  Oroii,  kilns  established,  and  a 
large  industry  is  likely  to  be  established.— (For.  Off.  Ann. 
Xo.  2710.) 

Hong-Kong. 

Hong-Kong  is  taking  a  front  place  in  the  cement  trade, 
la  1  il  i-  satisfactory  to  see  attempts  on  the  part  of  British 
merchants  to  regain  their  position  from  Continental 
importers. — (Comm.  Intelligence,  Oct.  1901.) 

X.—METM.l.l  HCY. 

l)i  rcn  Metal  Free  of  1>i  ty   in  United  State9. 

U.S.  Treasury  Circular. 

Thin   sheets   of  metal,   33^    ins.    long   and   83    ins.    wide, 

known  as   Dutch    metal,  an   alloy  consisting  of  copper   and 

which  copper  is  chief  value,  are  free  of  duty  under 

1897,   paragraph  533,   as    "composition    metal    of 

which  copper  is  a   component   of  chief  value,"   instead  of 

isessed  at   45  per  cent,   ml  ™(„  :is    manufactures  of 

under  paragraph  193. 

Platinum  Prices  in  United  States. 

Eng.  and  Mining  ./.,  Sept.  28,  1901. 

During  the  last  two  years,  the  price  of  platinum  has  been 
iteadily  advancing,  and  now  exceeds  that  of  fine  gold, 
mving  reached    as    high    as    L'l   dols.    an    ounce.     This    is 

ban  double  the  price  quoted  in  189.5,  when  it 
eached  the  lowest  point  in  recent  years,  10  dols.,  an 
At  the  opening  of  1899,  platinum  was  quoted  at 
10m  1 1'40  dols.  to  15-50  dols.  an  ounce,  advancing  some- 
vhat  during  the  year,  and  was  quoted  at  17' 75  dols.,  in 
December.  This  price  was  quoted  until  April  1900,  when 
t  advanced  to  18-20  dols.,  and  remained  at  that  figure 
mtil  the  spriug  of  this  year,  when  it  again  advanced.  The 
lemand  is. somewhat  in  excess  of  supply,  and  it  is  believed 
hat  the  price  will  continue  to  advance.  There  is  also 
uite  an  active  demand  for  the  associated  metals,  osmium 

lium,  for  use  in  the  manufacture  of  incandescent 
;as  burners. 

Lead,  Copper,  and  Zlnc  :  Prices  since  1885. 

Broken  Hill  Prop.  Co.  Rep.,  1901. 

The  following   statement  shows  the  highest  and   lowest 
rices  ruling  for  the  metals  since  1885  : — ■ 


Year 


30th 
S*i  inmber. 


1885 

Lss7 
1-ss 
1889 
1890 
1891 

18M 

is:  15 

IB97 

1900 

1801 
I  months) 


Lead. 

Soft  Spanish. 

Per  Ton. 


Copper. 
G.  M.  Bs. 
Per  Ton. 


Highest.  Lowest.    Highest. 


Lowest. 


£ 

m 

181 
144 
15  i 

Hi 

Hi 

13 
111 

10} 
10 

11} 

11} 

14} 
Hi 
ITS 
17} 
18» 


e 

£ 

in* 

43 

12} 

42 

Hi 

67 

12J 

89 

12! 

7s 

124 

60 

in 

S3 

111 

■is 

9} 

47 

9 

43 

11'. 

J7 

11 

49 

11} 

62 

12! 

57 

in 

78 

n; 

79 

12ft 

73 

£ 

40 
39 
38 
75 
38 
•17 
4.". 
41 
42 
88 
39 
11 
47 
48 
53 
68 
07} 


Zinc, 
t).  Bs. 

Per    ['.ill. 


Highest, 


Lowest. 


£ 

21} 

21} 

25} 

25} 

25} 

2SJ 

2.i 

22} 

214 

is} 

20 

1!'} 

20} 

25 

284 

22} 

19 


£ 
19 
20 

20;- 

21} 
21} 
23 

22! 

in; 

17 

15} 

11} 

16} 

is; 

18 
191 

is; 
16 


Tin  in  the  Straits  Settlements. 

Bd.  of  Trade  J.,  Sept.  19,  1901. 

Perak. 

The  following  (able  shows  the  quantity  and  value  of  the 
xpnrts  ofmetallic  tin  during  each  of  the  last  five  years. 


Year. 

Quantity. 

\  him 
per  l'iiail. 

Value, 

is:  i,i 
is:i7 
1898 
1899 

1: 

Tons. 
22,811 
20,919 

18,980 

Piculs. 

337,025 

1 

S6-09 

Dols, 

12.88!) 
12,70 
177,101 

The  duty  paid  was  3,570,631  dols.,  againsl  dols. 

in  1899.     This  i-  due  to  the  high   price  of  tm  during 
var,  which  enabled  deserted  Gelds,  unpayable  at  pret 
prices,  to  he  reopened,  and  to  the  increased  mining  popula- 
tion;   in  every  part   of   the   State,  activity  in    the    mining 
industry  lms   increased.     Any  check  in  the  mining  Industry 
is  not  due  to  exhaustion  of  t lie  mines. 

Selangor. 

Tin  commanded  a  high  price  during  1900,  and  the 
amount  of  metal  exported  was  much  larger  than  in  1899. 
The  total  weight  in  1900  was  209,490  piculs  (16,041  tons). 
This  exceeds  the  output  of  1899  by  I  1,791  piculs.  1  Is, 117c, 
piculs  wcut  out  in  the  form  of  smelted  tin,  and  151,414 
piculs  as  tin  ore,  the  former  (inures  showing  an  increi 
and  the  latter  a  decrease,  upon  the  corresponding  totals 
for  1899.  On  account  of  export  duty,  the  sum  of  2,695,828 
dels,  was  received.  In  1899,2,481,70]  dels,  was  collected, 
so  that  the  advance  in  the  past  year  was  more  than  214,000 
dols.  The  amount  of  revenue  derived  from  this  source,  in 
19011,  was  more   than   double  that   which   was    received    iu 

1898,  when  the  sum  collected  Has  1,347,258  dols.  The 
market  value  of  the  exported  tin  was  19,434,562  dols.,  and 
the  average  rate  of  duty  paid  upon  it  was  30-02  dols.  per 
bhara  of  three  piculs.  The  increase  in  the  output  of  metal 
is  probably  accounted  for  by  the  larger  supply  of  labour 
which  was  available,  as  compared  with  1899. 

Negri  Sembilan. 

The  average  price  of  tin,  which,  in  1899,  was  71  SI  dols. 
per  pieul,  rose,  during  190(1,  to  74-  19  dols.,  and  attracted 
an  increased  population  to  the  tin  fields.  The  export  duty 
collected  amounted  to  692,519  dols.,  or  135, 5S6  dols.  more 
than  in  1899,  the  value  of  the  metal  exported  being  returned 
at  5,338,424  dols.,  as  against  4,245,265  dols.,  in  1899. 

Pahang. 

The  total  weight  of  tin  exported,  during  1900,  amounted 
to  15,728  piculs,  as  against  13,465,  iu  1899 — an  increase  of 
nearly  17  per  cent.  The  duty  paid  on  it  was  91,403-93  dols., 
as  compared  with  70.533  dols.,  in  1899 — an  increase  of  nearly 
30  per  cent.  The  disproportionate  increase  in  duty  paid  is 
caused  by  a  great  increase  in  the  tin  won  by  ordinary 
miners,  which  pays  10  per  cent,  duty,  and  a  decrease  in  the 
tin  won  by  the  Pahang  Corporation,  which  pays  8  per  cent, 
only. 

Manganese  Ore  Exports  op  IJaiiiv  (Brazil). 

Foreign  Office  Annual  Series,  No.  2696. 

Manganese  ore  was  exported  for  a  larger  amount  than  iu 

1899,  and  the  industry  would  have  developed  to  a  much 
greater  extent  but  for  the  sudden  rise  in  exchange. 

The  ore  is  obtained  at  Nazareth  (some  50  miles  to  the 
west  of  Bahia),  the  mines  being  worked  by  four  companies, 
viz.,  one  British,  one  American,  and  two  Brazilian. 

The  deposits  now  worked  lie  close  to  the  Nazareth  tram- 
way line,  which  is  in  direct  communication  with  the  sailing 
barges  on  the  river. 

The  ore  extracted  from  the  deposits  averages  from  45  to 
52  per  cent. 

Manganese  Trade  of  Rcssi\. 

Eng.  and  Mining  J.,  Sept.  21,  1901,  35i',. 

The  shipments  of  manganese  ore  were  very  large,  in  1900, 
and    426,179    long  tons   went   abroad.     This   was  due   to 
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the  heavv  demand  from  Europe,  ami  also   to   the  reduction 
:lt  ti  1899,  by  the  Russian  Government,  of 

il,o  te  from  Tchiaturi  to  the  main  line  of  tho 

Railroad,  al  Sharopan,  from  10  o.  to  1  e. 
of  36  lbs.  avoir.  The  higher  neirket  value  of  the 
aabled  man}  of  the  smaller  properties  to  continue 
active  operation-.  Shipments  to  foreign  countries  from  the 
ports  of  Batura  anil  Poti,  from  1885  to  1900,  inclusive, 
amounted  to  the  large  total  of  2,514,181  tbngtons.  Of 
this,  the  United  Kingdom  received  the  greater  part, 
'.''j4>4*  ton-,  or  30  per  ..nt..  the  next  largest  importers 
being  Holland,  France.  United  States,  and  Belgium.  The 
ore  imported  into  Germany  is  shipped  through  Holland. 
The  leading  manganese  producing  centres  are  Mgrimevi, 
Shukrnti.  Zeda-Rgani,  ami  Pervessi.  The  ore  is  frequently 
shipped  as  it  comes  from  the  mines,  without  sorting,  and  is 
often  mixed  with  waste  that  has  been  lying  on  the  ground 
for  years.  As  Russia  is  the  principal  source  of  supply, 
furnishing  nearly  i0  per  cent,  of  the  world's  exports,  con- 
sumers make  the  hot  of  the  situation.  When  contracts 
call  for  a  certain  grade  of  ore,  the  Russian  exporters  are 
more  careful. 

Platinum  Scrap:  t'.s.  Customs  Decision. 
/?,/.  of  Trade  J  ,  Sept.  1901. 

Small  scraps,  clipped  fr<  m  wire  and  sheets  of  platinum, 
though  iu  the  nature  of  waste,  are  specially  provided  for 
under  paragraph  642  ofthe  Tariff  as  "  platinum,  unmanufac- 
tured,'' and  are  therefore  free  of  duty  under  the  said  para- 
graph. They  are  held  not  to  be  dutiable  as  waste,  at  the 
rate  of  10  per  cent,  ad  valorem,  under  paragraph  463. 

Coiter  Ores  ix  South  Australia. 
Bd.  of  Trade  J.,  Sept.  19,  1901. 

The  South  Australian  Government  are  prepared  to  pur- 
chase copper  ores  at  l'ort  Augusta,  paving  a  deposit  of  60 
per  cent,  of  the  present  value  of  the  ore,  the  balance  on 
realisation.  (Ires  should  be  consigned  to,  and  particulars 
may  be  obtained  from,  the  Government  ore-buyer,  care  of 
Mi  ssrs.  Young  and  Gordon,  Port  Augusta,  South  Australia. 

Cobalt  Ores  iiiom  Caldera  (Chile). 

Foreign  Office  Annual  Scries,  Xo.  2700. 
Trial   shipments  of  cobalt  ores   have  been  made  to  the 
United  Kingdom,  and  it  is  hoped  that  the  results  will  enable 
this  class  of  mine  to  work  again. 


Maso.axese  Ore  prom  Chile. 
Foreign  Office  Annua!  Series,  Ao.  °,700. 

The  export   of  manganese  from  Corrizal  Iiajo  was  ! 
tons,  a  decrease,  from  1899,  of  10,966  tons,  the  total  expor'j 
for  that  year  being  20,700  tons. 

The  manganese   mines   have   produced   as   much  ore  a? 
usual,  and  large  stocks  are  awaiting  shipment. 

Chile. 

Exports  of  Copper  Produce  from  Chile  and  Bolivia  to  all 
ports  ofthe  World  duringthe  Years  1900-1899 


Bound  to— 

Quantity, 

1900. 

1889. 

Increase 

IJe-reu,. 

Quintal! 

Sl'JMl 
.in 

Bar  Copper. 

Quintal!. 

339,614 

611,731 

19,385 

3,913 

MO 

18,281 

Quintals. 
272,199 

92,062 

18,698 

2.217 
396 

lt.385 

Quintals, 
07,445 

]',838 
3,880 

United  States  of  a  merica 

Australia 

for  orders- 
United     Kingdom    or 

Total 

442,174 

400,955 

73,037 

3I.K1S 
34,110 

Rkovlvs. 

35.9113 

'696 
68.573 

70,213 
l',793 

.. 

'696 
66.780 

United  States  of  America 

For  orders — 
United     Kinsdora    or 

105,172 

Ti  006 

67.176 

34,310 

Ores. 

39.3,539 

598 

718 

10,851 

20,870 
12,830 

r:n.s-:, 

977 

1,195 

25,394 

" 
23,577 

20,870 

201,8*1 
DTP 

477 

n,r,ii 

iii.Ti: 

United  States  of  America 

For  orders— 
United     Kingdom    or 

Total 

4.'!1>,406 

646,028 

211,870 

Total  Exports  of  Copper  Produce  from  Chile  and  Bolivia  to  all  parts  of  the  World  during  the  Years  1900-1899. 


Bound  to— 


1900. 


Quantity. 


Quintals. 

United  Kingdom 768,036 

France 61,329 

.v 20.799 

I  States  ot  America 83,3 17 

Peru 220 

Australia 20,870 

For  orders-' 

United  Kingdom  or  Continent .'(1.111 

Total 986,752 


Fine 
Copper. 


Quintals. 
424,154 
60,826 
19,888 
35,046 
220 
3,130 

21,803 


Quantity, 


Quintals. 
897,287 

93,1139 

20.891 

29,401 

396 


37,982 


565,062         1,118,989 


F'ine 

Cupper. 


Quintals. 
410,520 
82,257 

19,994 

7.368 

396 


552.097 


Increase. 


Quantity. 


Quintals. 


20.870 

5:1.933 
74,803 


Copper.       *»»«*■       ,■',. 


Quintals. 
13,634 


27.678 


3,130 
241 


41,683 


Quintals. 

168,211 

31,710 

92 

"l70 


207,010 


Quintals. 
Ill 


31.711 


Summary  o)  VI  <  ports  of  Fine  Copper  from  Chile  and 
Bolivia  during  the  Years  I'JOU— 1899. 

Quintals. 

] 565,062 

19 552,097 


12,986 


XII.— OILS,  Etc. 

Oils  and  Soap  at  Oran  (Algkuu). 

Foreign  Office  Annual  Series,  No.  2710. 

Olive  oil  was  exported,  in    1899  to  the  extent  ol  aboi 

Mil  tons,  and  in  1900,  413  tons.     This  is  accounted  In    b) 

the  cheapness  of  American  cotton-seed  oil,  which  has  been 
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rgelv  imported,  thus  setting  free  the  more  costlj  ohA I 

il  exportation.     These  figure-;  are  all  the  more  remarkable, 
Mmuch  as,  in  1899,  then-  was  ;i  large  crop  of  olive-.  ;e 
900,  B  very  small  one. 

Seed  oil,  amounting  to  4,011    tons,  was  imported  during 
1900,  and  promises  to   be  more  this  year.     This  is  wholly 
..in  America. 
\   soap  factory  lias  been  established.     Importatio 

ere  4,657  tons,  and,  in  case  this  trial  should  be  a 
•access,  other  fac'ories  will  follow. 

Soap  ikd  Candi.es  in  tiik  Crimea  (Russia). 

Foreign  Office  Annual  Series,  .Yn,  2709, 

Loonl  manufacturing  industries  are  in  their  infancy,  the 
being  dependent  on  other  industrial  centres  for  its 
ipplies.      There  is   a   demand   for   soda,  soap,    candles, 
mapping  paper  for  fruit,  &c. 

SoAT   IN   THE    SSYI  BELLES. 

Chem.  and  Druggist,  Oct.  19,  1901. 

There  are  five  sonp  factories  in  operation  in  Seychelles, 
md  the  value  of  soap  exported,  which  was  56,923  r.,  in  1898, 
ml  fell  to  30,562  r.,  in  1899,  rose  last  year  to  36,010  r. 
There  are  also  six  mineral  water  factories. 

Tea-seed  Oil  in  India. 

Chem.  and  Druggist,  Sept.  21,  1901. 

The  scientific  expert  of  the  Indian  Tea  Association  has 
■-n.il  a  report  on  tea-seed  oil  and  cake.  Investigations 
how  that  tea-seed  oil  is  clear,  light,  and  yellow,  hut 
,i-  always  a  more  or  less  acrid  taste.  It  cannot  safely 
<e  used  as  an  edible  oil,  owing  to  the  presence  of  saponin, 
chich  is  a  constituent  of  the  seed,.  For  the  same  reason 
he  tea-seed  oil-cake  is  decidedly  dangerous  as  a  food 
ur  cattle.  As  a  manure  it  is  far  behind  the  other  oil- 
eed  cakes  of  commerce.  The  oil  could  be  used  as  a 
amp  oil,  and  the  cake  might  he  useful  as  an  insecticide. 
I  was  attempted,  in  1885,  to  put  tea-seed,  as  such,  on  the 
.ondon  market,  under  the  name  "tanne,"  but  the  seeds 
>und  no  buyer,  and  the  price  asked  sank  quickly  to  a 
tul  far  below  the  cost  of  importation. 

Linseed   imi   Kueseed  is  India. 
Chem.  and  Druggist,  Oct.  19,  1901. 

The   Xorth-West   Provinces   estimate  an   output   of  pure 

of  75,780   toes,  showing  an   increase  of  2,513  tons 

ver  the  last   year's  estimate,   in  consequence   of  the   in- 

acreage    sown.      The    estimated    output     of    pure 

ipeseed  amounts  to  24,060  tons,  as  compared  with  21,186 

'us  estimated  last  year. 

Linseed  Exports  of  Pernau  (Russia). 

Foreign  Office  Annual  Series,  Xo.  269S. 

Owing  to  the  good  crop  of  crushing  linseed,  the  quantity 
sipped,  in  1900  shows  a  large  increase,  against  1899,  and 
;  slightly  in  excess  of  the  1898  quantity.  The  following 
"Uiparison  of  values  may  be  of  interest : — 


Tear. 


Quantity. 


Quarters. 
20,118 
12.189 
21,736 


Value. 


£ 
29,532 
26,120 

51,220 


Average  Price 
per  Quarter. 


£  «.  (I. 

1  9  4 

2  2  II 

2  7  u 


Oil-seeds  and  Oilcake  Exroms  of  Libau  (Russia). 
Foreign  Office  Annual  Series,  No.  2698. 

The  export  of  oil-seeds,  for  1900,  shows  an  increase  over 
199,  notwithstanding  that  the  crop  of  linseed  in  this  district 
is  a  failure,  owing  to  the  heavy  autumn  rain.  The  principal 
ature  of  this  trade  was  a  great  rise  in  prices  from  the 
ening  to  the  close  of  the  season. 


Che  e  tporl  of  oilcake  increased  in  quantity,  from  46,641 
I i"  1899  to  51,539  tons  in    1900;  sunflower  seed- 
was  considerably  in  excess  of  linseed  rake. 

Oil-seeds  ind  Oili  im   Exports  oe  Riga  (Russia). 

Foreign  Office  Annual  Series,  No.  26 
Crushing  linseed   was  much   in    request,   and    from    the 
beginning  to  the  end  of  the   year,  prices  rose  about  25  per 
cent.     The  crops  in  the  interior  proved  almost  an   entire 
failure,  and  very  littli  ,  bed  this  market,  most  of  it 

heiDg  consumed    by   the   local    oil    mills.     The    quantity 
exported  from  Kiga  was  34,258  tons,  against  2  1,292  tons,  in 
1899,   an   increase  of  4,906    tons.     Of  sowing  linseed,  the 
shipments  slightly  fell-off. 
There  was  a  largely  reduced  export  of  oilcake  in  1900. 

Hemp- 1   i-  gradually  disappearing  from  the  list,  280 

tuns  only  having  been  exported,  in  1900,  against  1,668  tons, 
in  1899. 

Oil-si:  i,  ii  ExPOBT  OP  CHINDK  (PoRTUGl  :  si:  i;  vsr  AfrIi  a). 
Foreign  Office  Annual  Series,  No.  2699. 
The  export  of  oil-seed  has  deolined,  as  the  Zambesi  native 

is,  from  various  causes,  ceasing  to  cultivate  produce  for  Bale. 

Tallow  Imposts  of  Bahia  (Brazil). 

Foreign  Office  Annual  Series,  .Ye.  2<\'jt\. 

Among  the  chief  imports  is  tallow,  5,817  casks,  fiom 
Uruguay  and  the  United  StateB. 

Ozorerit  Deposits  in  Finland. 

Bd.  of  Trade  J.,  Sept.  26,  1901. 
A  Russian  engineer  has  lately  discovered  rich  deposits  of 
ozokerit    along    the   bank    of  the    Kemioki,   not    far   from 
Tornea.      The  ozokerit  is  remarkable  for  its   large  content 
of  paraffin,  besides  6  per  cent,  of  resins. 

Sesame-seed  at  Baghdad  (Turkey  in  Asia). 
Foreign  Office  Annual  Series,  No.  2707. 
The  sesame  crop  was  fair,  and  considerable   quantities  of 
the  seed   ware   exported   to  London   and  Marseilles,  where 
the  market  was  good. 

Oil  and  Seed  Trade  in  Marseilles. 
U.S.  Cons.  Reps.,  Sept.  1901,  SO. 

Marseilles  is  the  greatest  manufacturing  and  consuming 
point,  for  vegetable  oils,  in  the  world.  The  soap  trade- 
absorbs  most  of  the  oil,  and,  in  recent  year-',  ha;  purchased 
fiom  112,000  to  2S7.000  barrels  of  cotton-seed  oil  as  well. 
Imports,  in  1900,  of  all  oil  seeds,  other  than  copta  and 
palm  kernels,  were  about  10,000  tons  in  excess  of  1899, 
whilst  impc'its  of  copra  and  palm  kernels  alone  showed 
an  increase  of  12,000  tons  over  1899.  Local  mills  crushed 
all  of  the  350,000  tons  imported,  which,  in  addition  to  the 
44,990  tons  of  oil  imported,  gave  about  180,000  tons  of  oil. 
Uf  this  the  soap  industry  consumed  about  85,000  tens. 

This  trade  requires  aboat  50  per  ceut.  of  cocoanut  oil 
and  50  per  cent,  of  ground  nut  or  cotton-seed  oil.  Two- 
thirds  of  the  copra,  from  which  the  cocoanut  oil  is  produced, 
comes  from  Manila,  and  both  the  sun-dried  and  kiln  dried 
qualities  are  handled,  preferably  the  hitter.  Shippers  in 
the  East,  other  than  those  in  the  Philippine  Islanils,  prefer 
to  send  kiln-dried  copra.  An  increasing  quantity  of  copra 
is  required  in  this  market,  and  other  markets  are  being 
developed  in  the  commercial  centres  of  Europe. 

The  failure  of  the  ground  nut  crops  in  India,  some  years 
ago,  gave  the  first  impetus  to  the  cotton-seed  oil  trade  in 
this  port,  but  the  Indian  farmer.-,  who  had  been  in  the 
habit  of  replanting  their  land  with  the  last  year's  seed,  are 
now  cultivating  their  land  carefully,  and  using  the  best 
quality  of  African  nuts  for  seed.  Last  year,  18,750  tons  of 
Indian  ground  nuts  were  received  at  Marseilles,  a  consider- 
able increase  over  1899,  and  it  is  expected  that  this  year's 
arrivals  will  amount  to  45,500  tons.  These  receipts  will 
naturally  affect  American  cotton-seed  oil  sales,  as  the  latter 
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marketable  at  a  good  price,  and  buyers  in  the 
u  n  tli.y  are  unable  lo  secure 

Thed.niand  for  low-grade  coconnut  oil  for  soap   uiiinu- 
-   to  keep  the  Marseilles  mills  from  manufac- 
turing other  cocoa  product*.     One  firm  manufactures   not 
■  ■  j    soap  oils,  but  a  refined  product,  known 
line,"  fusible  at  86    C,  and  cocoa  butter  proper, 
k  ,"   fusible   at   3!     C     "  Vi  ge- 
taline "   is   an   edible  copra  oil.     It   sold   throughout    last 
year:  at    15-44  dols.  per  "220  lb.,  f.o.b.,  and  the  "  eacaoline," 
which  lias  the  consistency  of  butter,  brought  28'95  dots, 
per  820  lb.      The  producing  capacity  of  this   concern   is 
icoa  butter  per  mouth. 
lard  finds   a  ready  sale.     The  requirements 
ol   tallow  aud  palm-kernel  oil. 
table  tallow  of  foreign  manufacture  is  received  mainly 
D    China,  and  the  annual   imports   are   estiiiint   '1   ftl  500 
tons.     There  is  also  manufactured  in  this  city  about  600 
ton-  annually  from  llippi  nuts.    The  product  contains  55  per 
cent,  of  fatty  acid,  and  competes  on  even  terms  with  tallow 
.  nine  *3  per  c^nt.  of  fatty  acid. 

mut  oil   is  growing  dearer  from  month  to  month, 
prices  having  risen  from  '.'  ■  65  dols.   per  220  lb.  in  January 
to  '.'SO  dols.  in  May,  with  every  prospect   of  retaining  the 
.  and  probably  of  going  a  iittle  higher. 

Imports  of  Oleaginous  Seeds  for  1900. 

Tons.* 

mod  nut 1"  i,231 

Wild  rape 579 

i  20,883 

Linseed 10,242 

Hemp 2,730 

-  same 67,470 

lVnpv 2,973 

4."15 

Turnip 1,508 

pra 101.2H7 

Palm 8,204 

Other 21,048 

Total  For  1901  3 

399 825,974 

or  1896 309,197 

•  Of  1,000  kilos.,  or  2,204  lb. 

>rU  of  Vegetable  Oils  for  li 

Tons.' 

Palm 93 



i 4,530 

Line  •■  I 

Wild  m                 irison) 37 

13 

Cotton  seed 1,877 

:■' 10 

■  ■            nut 1,91 1 

280 

Poppy  seed 52 

Turnip  seed 2 

I  n  he: !    - 

Total  for  1900 32,083 

Total  for  1>M 

Total  for  1893 

•  Ol  1,000  kilos.,  or  2,201  lb. 

1 1»  of  nil-seed  cake  of  all  descriptions,  fur  1900,  were 
7  tons. 

Imports  of  Vegetabli   Oils  for  1900. 

Tons.' 

2"  - ; 

10 

9 

1 2 

12,100)  4. 

1 .". 

r, 

4 

Total  for  1901' 65,321 

Total  for  1899 78,430 

Total  lor  1898 ; 

■<--i;M\b. 


Arrivals  of  Oil  Seeds  at  Marseilles  from  January  1  t0 
May  31,  1901. 


Description. 


1901. 


Ground  nuts : 

i 

(Jnshelled 

Linseed  

Bjape  a  sed  and  ravison 

Popp]  seed 

i  lastor  seed 

Cotton  Bead 

Sesame  seed 

Ooora  

Paiui  kernels 

Mowi-ah  seed  and  llippi  nuts 

Total  imports, .. 


Tons. 

51.818 

3,893 

1,398 

431 

11,961 

11,249 

32,331 

1,363 


i»oo. 


Tens. 

62.717 

1,504 

r.,700 
1,494 

3,831 


178,168 


Palm  Oil  Exports  oi    Duiu.xiky. 
Foreign  Office  Animal  Series,  No.  2706. 


1898. 

1899. 

woo. 

Country. 

Q"™:  v;iu"'- 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Prance         and 

colonies, 
('lined  Kingdom 

T..n-.          E 

52. silt 

■:},'::       1&326 

539          9,882 

Tons. 
4,470 

15 
3.904 
1,088 

£ 
95,582 

s;;'tT2 
23,269 

Tons. 

11.21" 

2 
1,628 

Total 

5.951       109,072 

0,477 

202£2S 

8,761 

In  1898,  the  total  amount  of  palm  oil  exported  was 
tons,  which,  in  1899,  increased  to  9,477  tons,  but   in  1900 
it  fell  off  to  8,761  tons,  which,  for  the  three  years,  _ 
total  increase  of  2,810  tons. 

France  holds  the  leading  position,  and  has  largely  in 
her  take.  In  1898,  48  per  cent,  of  the  total  amount  ml! 
shipped  to  France,  in  1899,  47  per  cent.,  but  in  1900,  tbi 
proportion  was  71  per  cent.  The  shipments  to  Lagi 
the  United  Kingdom,  have  decreased  from  4:t  per  cetit..  in 
1898,  to  41  per  cent.,  in  1899,  and  19  per  cent.,  for  I9nu 
Germany,  on  the  whole,  has  shown  an  increase. 

Copra,  Cocoanut  Oil,  and  Vegetable  Tallow  in  Tin 
Straits  Settlements. 

I'.S.  Cons.  Heps.,  Oct.  1901. 

( 'opra. — During  1900,  there  was  imported  into  the 
Settlements  93,074,93:1!,  lb.  of  copra,   the  import    - 
which  was  4,155,489    dols.,  Mexican.*     ( )f  this,  Kali  [aland 
sent    about   24    per  cent.  ;   Xatnnas,    17    per    cent, 
Borneo,  16  per  cent. ;  Celebes,  11  per  cent.;  the  Netherlands 
Archipelago,  7  per  cent.;  Sulu,  7   per  cent.  ;  and  Johore, 
6  per  cent. 

During  the  same  year,  there  was  exported  91,160,02 
of  copra,  valued  at  4,416,937  dols.,  Mexican.    The  following 
countries  received  the  greater  part : — Russia,  39  per  cent. ; 
France,   32  per    cent.;  Italy,   10   per  cent.;  Spain 
cent.;  Germany,  4   per   cent.;   Austria,    3   per  cenl 
Belgium,  2  per  cent.     About  one-fourth  of  1  per  cent,  went 
to  the  United  States. 

Cocoanut    Oil.  —  There    was    imported,    during 
10,105,733!,    lb.,   valued    at    which    was     1,011,679   del- 
Mexican.     About  97  per  cent,  of  the  oil  came  from  Dntcl 
Borneo,  whilst  1  per  cent,  came  from  Java  and   1  pi 
from  Ceylon.     During  1900,  cocoanut  oil  was   exported   to 
the  amount  of   14,740,553^  ]p.,  valued  at    1,500,91 
Mexican.     There  went   to   Siam,   30  per  cent. ;  to  Sumatra. 
15  per  cent. ;  to  I'enang,  7  per  cent.  ;  to  Selangor,  C  pet 
cent.;  to  Dutch  Borneo,  5  per  cent.;  to  l'erak 
and  to  Java,  4  per  cent. 

Vegetable  Tallo'O.— Imports,  during  1900,  amounted   tl 
52,533^  lb.,  valued  at   7,034  dols  ,  Mexican,  whilst  exports 

•  10  Mexican  dols.  -  U.  sterling. 
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noonted  to  91,900  lb.,  valued  at    37,948  dols.,   Mexican. 

boat  60  per  cent,  of  these  imports  came  from  Japan,  and 
lainder  from   Burma;  all   was   exported   to   Great 

■  ilain. 

XIII.  A.— PIGMENTS,  PAINTS,  Etc. 

I'wnts  in  the  Crimea  (Russia). 

Foreign  Office  Annual  Series,  No.  2709. 

Paint  for  ships  is  manufactured  locally  in  large  quantities 
i  of  inferior  quality.  A  good  non-eorrosive  paini  c  >uld  be 
id  into  the  market,  for  the  use  of  the  Black  Sen 
eet  At  present,  cargo  ships  are  docked  at  Galatz,  but 
uii  the  new  large  Russiau  docks  are  complete,  painting 
d  repairs  to  ships'  halls  will  be  done  in  ihis  countrv. 
lis  should  lead  to  an  increase  1  demand  for  paint. 

AVIAVY:    New    tilll     FROM    MaDAGASCAK. 

Moniteur  Officiel  du  Commerce,  1901. 
seems   to  be   the  Malagasy  inline  for  the  tig  tree. 

or  aviaviudrane)  is  abundant  in  the  coast  marshes 
in  Tumatave  to  Mananjary. 

ins  made  iu  the  branches  cause  a  milky  fluid  to 
w,  which  is  used  by  the  natives  only  for  dressing  wounds. 
is  lull  use  explains,  no  doubt,  the  cuts  noticed  on  the 
nks  of  this  fig  tree.  It  coagulates  easily  by  simple 
posure  to  the  air;  the  action  of  sea-salt  is  little  marked 
the  coagulation,  hut  this  may  easily  be  obtained  by  the 
i  mi  of  salt  and  heat  combined  One  may  thus  procure 
in  the  juice  a  coagulated  mass,  equivalent  to  two-thirds 
the  juice  treated.     This  product  is  soft,  elastic,  adheres  to 

rs  like  glue,  and  can  be  drawn  out  in  long  threads, 
ich  do  not  harden  in  the  air.  The  abundance  of  aviavy 
IUCD,  that  in  case  the  product  of  the  coagulation  should 
et  with  some  industrial  employment,  an  important  souice 
revenue  for  certain  regions  of  Madagascar  would  arise 
in  its  exploitation. 

XIII.  H.— RESINS,    VARNISHES,  Etc. 

Amber  at  Dantzig  (Germany). 

Foreign  Office  Annual  Series,  No.  2697. 

The  acquisition  of  the  amber  mines  iu  the  province  of 
■t  Prussia  by  the  State,  and  the  cessation  of  the  monopoly, 
■e  done  good  to  the  amber  trade  generally, 
'he  demand  for  raw  ambroid  was  brisk.  Since  ambroid 
been  made,  the  sale  of  blcck  amber  goods  has  been  i 
ersely  affected.  Many  people  cannot  tell  the  difference 
ween  the  real  article  and  the  pressed.  Approximately. 
detailed  statistics  being  available,  13  tons  of  raw  amber, 
le  10,000/.,  reached  Dantzig  in  1900. 

XIII.  C— INDIA-RUBBER,  Etc. 
Kibuer  ExrOKTS  of  Dahomey. 
Foreign  Office  Annual  Series,  No.  2706. 


Country. 

1898. 

1S99. 

1SO0. 

Quail- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

ice         .nncl 

"llies. 

ill  Kingdom 

Tons. 
11 

'if 

iu 

134 

m 

1,180 

Tons. 

.. 
1"', 

H 

e 

321) 

1.712 
257 

Tons. 
11 

-8 

1 

2,318 

» 

1.:  K 
190 

IV»1 

13 

1,536 

U 

2,289 

20 

Rubber  Exports  of  Baiiia  (Bevzil). 
Foreign  Office  Annual  Series,  No.  2696. 
idia -rubber   was    shipped  for   a   very  small   amount — 
Its.     The  only  quality  seen   on   this  market   is  the 
jabeira,  a  low  class  rubber  containing  much  moisture,   ' 
»'  only  saleable  at  low  prices.     The  United  Kingdom  and 


the  I  mtcil  States  receive  most  of  the  shipments,  and  efforts 
are  being  made  to  ensure  greater  care  in  the  collection  ol 
the  crop.     The  new  rubber,  now  on  thi  a  from  the 

interior,  is  reported  to  be  of  superior  quality, 

XI V.— TANNING,   L  E.  1  77/  ER,   G 1. 1 7,'. 

mi  k  in  Sab  v\\  ii,. 
Foreign  Office  Annual  Series,  No.  2711. 
Gambier    is   doing    better   than   for    mam     years    past, 
and  extensive  g  irdens  are  bi  ing  opened,  i 

Borneo  Company,  Ltd.,  who  have  some   3, acre*  under 

cultivation;  2,290  tons  wen-  exported  in  1900. 

Hides  usjd  Skins  it  Libai    |  Ki  ssia). 
Foreign  Office  Annual  Series,  N".  2698. 
Hides   and   skins  slum    an   increase  of  2,395   tons  over 
1899,   1,905  tons  against  2,;,lu  tons  in  1899, 

Hides   \t  Ba&ia   (  Brazil). 
Foreign  Office  Annual  Series,  No.  2696. 

The  export  of  hides  was  less,  on  account  of  the  dn 
wlii.h  prevailed  in  1899  and  1900, and  caused  the  wholesale 
destruction  of  cattle  by  the  peasants.  tiu.  i  aited  States 
were  the  chief  purchasers,  Germany  being  next.  Tin- 
quality  of  the  locally  tanned  leather  is  not  high,  but 
apparently  suits  the  natives. 

Goatskins  are  sold  it:  bales  of  300  skins,  and  all  go  to 
the  United  Slat,-.  American  and  German  tirins  control 
the  whole  of  the  trade. 

Hides  Exports  of  Bangkok   (Siam). 
Foreign  Office  Annual  Scries,  No.  270  i. 
In  1900,  hides  decreased  from  4.">,200/.  to  38,585/. 

Glyckretannate j    ob  Tannate  hi    Glycerin  i 
I    S.  Customs  Decisions. 

Btl.  of  Trade  J.,  Oct.  10,  1901. 

Tunuate  of  glycerin,  or  "glyceretannate,"  is  dutiable  at 
the  rate  of  50  cents  per  lb.  under  section  7  and  paragraph  1 
of  the  Tariff  Act,  being  assimilated  to  tannic  acid  or  tannin. 

Galls  at  Baghdad  (Turkey  in-  Asia). 
Foreign  Office  Annual  Series,  No.  2707. 
The  gall  crop  was  very  full,  the  largest  that  has  been 
known  for  many  jears,  and  was  of  very  good  quality 
Prices  opened  at  18/.  10s.  per  cantar  (about  640  lb.),  but 
by  the  end  of  the  year  declined  to  11/.  16.,.  lod.  per 
cantar. 

XV.— MANURES,  Etc. 

Phosphate  Production  of  United  States. 
Chem.  Trade  J.,  Oct.  12,  1901. 

The  annual  report  of  the  United  States  Geological  Surrey, 
showing  the  production  of  phosphate  rock,  durinc  lOuo' 
bas  been  issued. 

The    report    states    that   the    decreased    production    in 

Florida  and  South  Carolina  was  due  to  two  causes scarcity 

of  transportation  facilities,  with  consequent  high  ocean 
freight  rates,  and  low  prices  for  super]  hosphates,  which 
discouraged  manufacturers  from  buying  crude  rock  at  the 
general  higher  prices  which  prevailed  during  the  year,  in 
Florida,  the  Decreased  production  was  in  the  output  of 
hard  rock  ami  river  pebble,  there  being  an  increase  of 
4  1,000  tons  iu  the  production  of  land  pebble,  which  was  not 
sufficient,  however,  to  overcome  the  decrease  in  the  other 
two  grades  of  rock.  No  production  of  s.,it  rock  has  been 
reported  from  Florida  since  1897.  Iu  South  Carolina  the 
production  of  laud  rock  increased  from  223,949  lorn*  tons  in 
1899,  to  266,186  long  tons,  in  1900,  whilst  the  production  of 
river  rock  fell  off  50  per  cent.  — from  132,701  long  tons,  in 
1899,  to  62,987  long  tons,  in  1900.  Tennessee's  production 
increased  from  430,192  long  tous  to  454,491  long  tons. 
None  was  reported  from  North  Carolina,  in  1900,  and 
the  output  in  Pennsylvania  decreased  from  2,000  tons  in 
1899,   to    900   tons,  in   1900.     Two   States,    Alabama    and 
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Arkansas,  each  repoited  a  small  production  of  phosphate 

mer  having  an  output  of  341  tons  and 

Iru,    |  output    of   :.".   tons.     These  amounts  are 

,  alj  a*  indicating  a  possibility  of  further  develop- 

I  be  total  amount  of  phosphate  productioa  reported 

to  the  survey,  in    1900,  was  1,491,811  l"-' 

1515  .  .  in  1999,  a  decrease  of  24,486  long  tons. 

Notwithstanding  this  production,  the  total  value 

of  the  pro. hut  increased  from  5,084,076  dols.  to  5,359,248 

dols.,  a  gain  of  27J.172  dols. 

The  average  price  per  ton  for  Florida  bard  rock  advanced 

from  8-81  dols.,  in  1898,  to  I -60  dols,  iu  1899,  and  5-25 

ised  production  of  land  pebble  was 

mpanied  bj  a  decrease  in  the  average  price  per  ton  from 
2-91  dols.,  iu  l"899,  to  2-77  doD.,iu  1900.  The  latter  price 
was  considerably  in  excess  of  the  price,  in  1898,  whi  ti  the 
average  price  per  ton  was  1-89  dols.  Thedecrei  sedproduc- 
tion  of  river  pebble  was,  on  the  othei  hand, accompanied  l>\ 
an  advance  in  price  from  1-90  dols,  in  1899,to2'36  dols.,  in 
1900.  The  pr.ee  of  S  .nth  Carolina  land  rock,  in  1900,  was 
a  fraction  less  than  3*30  do!-,  per  ton,  the  price  which  ruled 
during  1899.  Iu  1898,  the  average  price  for  South  Carolina 
land  rock  was  2-S7  dols.  South  Carolina  river  rock  Bhowed 
an  advance  from  8*48  dols..  in  1898,  to  2"56  dols.,  in  1899, 
and  201  dols..  in  1900.  The  price  of  Tennessee  rock 
showed  a  noticeable  improvement,  in  1899,  as  compared  with 
the  preceding  year,  advancing  from  1-62  dols.  to  2'77.  A 
further  advance  to  2  '•>-  d  :1s  is  shown  in  the  returns  for 
1 900.  The  principal  reason  for  the  advances  in  price  of 
Tennessee  rock,  iu  1899  and  1900,  was  the  improvement  in 
preparation  of  the  material  fcr  market.  The  general 
advance  in  values  in  rhese  years  had  also  some  effect  upon 
the  Tennessee  market.  The  amalgamation  of  some  of  the 
more  important  concerns  has  eliminate!  to  a  considerable 
extent  the  competition  for  trade,  which  adversely  affected 
prices  during  the  three  or  four  years  immediately  following 
the  development  of  the  phosphate  rod;  deposits  in  this 
State.  In  1S97,  the  averagi  price  obtained  for  Tennessee 
rock  was  only  1  -.jo  dols.  per  ton,  in  the  majority  of  cases 
below  the  cost  of  production. 

Phospb  itbs  in   A.LGER1  >.. 
Foreign  Office  Annual  Series,  A'o.  2710. 
The  output  ol  the  phosphate  mines  in  the  department  of 
stantine   continues   to   increase.     The   following    table 
shows   the   yield  since    1893,   th  •   year   when    the  industry 
commenced  : — 

Tons. 

1893 6,042 

1894 47.245 

18S5 111,872 

unjua 

217.340 

. 

iv... ■ 

[SI  -i%  ii:  mills) 146,297 

PhilippeviHe. 
Nothing    further  has    been     done    in    phosphates.     The 
outcry   against  the    leases   granted   by   the   Commun  ■    of 
Morsott  to  the  British  houses,  in  1895,  resulted  in  the  decree 
of  ls'ts,  which  has  put  an  end  to  any  extension. 

-   Feared  that  the   Decree   of    1898   will   not  be   with- 
drawn, il  ..pun  now  working  the  four  beds 

iqiieville,  Am  Kissa,  liyr,  and  Kouif), usee  every  means 
to  prevent  others  from  coming  in. 

Bone. 
The   quantities   of  phosphates  exported,  in  1930,  are  a- 
follows  : — 

I  Kingdom 74.658 

' 

37,80(1 

iv 84.172 

2.120 

Austria-Hungarv -.31- 

M>20 

K'.uiiuinla 1,775 

MM 

Total  231,015 


Si  II  KI'IIOSI'HATES    AT    Ol>ESSV    (RUSSIA). 

Foreign  Oilier  Annual  Series,  Xo.  2709. 

Small  quantities  of  British  superphosphates  are  bein. 
imported.  This  has  not  been  done  before,  and  though  th.  ■ 
are  being  used  in  the  vineyards  of  the  Crimea,  they  wii 
hardly  be  able  to  compete  with  the  Russian  basic  slag  no« 
being  prepared  at  Mariupol. 

Manures  in  thk  Canary  Islands. 

Foreign  Office  Annual  Serifs,  Xo.  2G05. 

There  is  an  increasing  demand  for  artificial  manure  from 
the  Canary  Islands.  England  supplies  the  largest  amount 
France,  Spain,  and  Germany,  however,  share  in  this  business 
«  hieh  is  extending.  Sulphate  of  ammonia,  superphosphates 
nitrate  of  soda,  &c.,  arc  imported. 


I..lll,.r 


Artificial  Manures  is  Spain. 

Bd.  of  Trade  J.,  Sept.  19,  1901. 

The  development  of  beet  production  in  Spain  has  ci 
such  a  demand  for   artificial   manures  that   Spanish 
find  it  very  difficult  to   fill  contracts.     Valencia   alone  ini 
ports  from   England  50,000   tons  of  sulphate  of  ammonia 
8,000  tons  of  superphosphate,  and  20,000  tons  of  dai 
saltpetre.     Sulphates  of  ammonia   are  mostly  in  demand 
they  usually  contain  from   24   to  2J  per  cent,  of  an 
or  20  to  21  per  cent,  of  nitrogenous  matter. 

Guano  in  Chile. 
Foreign  Office  Annual  Series,  Xo.  2700. 
During  the  past  year,  12,781  tons   of  guano  wire  shippt 
from  Punta  Pichalo,  in  the   Bay  of  Pijagua,  to  Valpartil 
and  Talcahuano.     In  the  existing  Government  couc 
stipulation   exists,  prohibiting   the  exportation  of  Pichali 
guano  outside  Chile,  presumably  with  the  object  of  givinj 
the  country  the  benefit  of  a  cheap  fertiliser,  the  principa 
fertilising  ingredients  of  which  are   nitrogen  and  pin 
aeid,  2  to  ;i  per  cent,  of  the  fcrmer,  and  an  average  ol 
cent,  of  the  latter. 

Phosfbate  Imports  of  Civitavec.hu  (Italy), 
Foreign  Office  Annual  Series,  No.  2703. 
Phosphate,  now    largely  used  as  manure,  begins  to  fuill 
an  important  item  iu  the  import  trade  of  this  port. 

XVI.—SUGAR,  STARCH,  Etc. 

Glucose  and  Invert  Sugar  in  Bi 

London  Gazette,  Oct.  Ii,  l'JOl. 

Prohibition,  under  Section  5  of  "The  C'i-t  n 
Inland  Revenue  Act,  1888,"  of  the  use  iu  beer  of 
substances. 

Whereas    it   appears   to    the   satisfaction   of    the 
Commissioners   of    His    .Majesty's    Treasury    that   gluco* 
containing   arsenic,    and    invert   sugar   containing 
are    substances    which    are    capable   of   being   used  in  thi 
manufacture  and  preparation  for  sale  of  beer,  and  that  thi 
said  substances  arc  of  a  noxious  and  detrimental  nature. 

Now,  the  said  Lords  (  ommissioners,  under  the 
confeired  upon   them   by  Section  5  of  "The  Customs  an. 
Inland  Revenue  Act,  1888,"  do  hereby  prohibit  the  use  ii 
the   manufacture  and   preparation  for  sale  of  beer  of  ato 
glucose  or  invert  sugar  containing  arsenic. 

Dated  this  10th  day  of  October  1901. 

N.B.— A   penalty  of  ."»o/.  is   imposed  by  the  said  I 
for  any  breach  of  this  prohibition. 

W.  H.  I'i-iiEit. 
II.  T.  Axsrm  tiiek. 

Cane  Sugar  in  the  Sot  dan. 
Bd.  of  Trade  ./.,  Oct.  10,  1901. 
There  is  an  opening  for  the   cultivation  of  sugar  cam  i 
the   Soudan    on    a    large   scale.     Preliminary   experiment 
would  have  to  be  made,  but  the  sugar  would  find  a  read. 
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urket  there,  the  people  preferring  the  coarser,  dirtier,  and 

'■hi  cheaper  sugar  to  the 
:  which  Egypt  sends  u|>  large  quantities.     A  sugar  refinery 
Khartoum   or   Wad    Medani   would   probahlj   ■ 

HUT. 

Si  oak  Exports  m    Dani     ■         erj  .\  y  j. 
Foreign  Offici  ries,  No.  2697. 

ipuratii  eh   l  remaining  over 

r   shipment    t'roui    the  year    before,    th 
u     1900,    shows    an    iiien  use    of 

figures    were    i  11,09  i  and   I, 

led    Kingdom  was   the   largest    | h  iser,  i 

king    IOl'.-J.'iI    ion-,    then     came     the    United    State 

with    19,400  tons,   (lie-   different    ports 
,998  tons,  and  Holland,  13,8G3  tons. 

Si  gab   Exports  of  Bahia  (Brazil). 

Foreign  Office  Annual  Series,  A 

sugar  wps  exported  than  in  1899.  owing  to  the 
in  the  local  consumption.  Formerly,  sugar  was 
ported  from  l'ernainbuco  and  refined  in  Bahia,  1  ut  last 
ir,  refiners  used  their  own  sugar  instead  of  shipping  it. 
equality  of  the  crop  was  average,  and  prices  ruled  very 
w. 

I'lie  sugar  trade  is  in  a  had  condition.  Increased  cost  of 
■dnction,  caused  by  dear  labour,  and  the  expense  of  fuel 
I  transport   paralyse  this  industry,  and  matters  appear  to 

from  had  to  WOTSe 

Sugar  in  Brazil. 

lid.  of  Trade  J..  Sept.  26,  1901. 

i'he  cane-sugar  industry  in  Brazil  has  not  hitherto 
acted  much  attention  from  European  or  American 
italists.  The  total  production  is  estimated  at  250,000 
s. 

port  of   sugar  to   foreign   countries,  in   1900,  was 

000   tons,    and    the   remaining   220,000   tons  were 

lo  different  Slates  of  the  Republic,  or  consumed  on 

red    with  the    large   area     under   cultivation,   the 
arc   but    few,    and  in   only    one    is  the  diffusion 
employed. 
Vith  h  large  production  and  consumption  of  sugar,  there 
■alar   refinery  in    Brazil.     At  present,  the  different 
iw,  crystals,  whites,   yellows,  &e.,  &c,  are   worked 
nail  refineries  into  more  or  less  white  powder,  which 
J  the  name  of  refined  sugar  in  the  country. 
Ine  of  the    most    successful   of  the   central  factor 
eavouring  to  establish  a  refinery  in  Rio  de  Janeiro. 

ai   industry  in   Brazil,  compared   with  the   en 
IS  ar.a  lit  for  production,  would   appear  to  he  yet  in  its 


What   has   ,till  to  be  doue   is   to  complete   the 
factories,  improve  the  cultivation   of    the  cane,  and  estab 

Sim  i  it 

Bd.  of  Trade  ./..  Sept.  26,  1901. 

ilen  starch  is  used  extensively  in  the  preparation 
"rabat    lakhoura."     i  i   only    for    laundry 

purposes,   is   much   less   in  demand.     A   single  factory   a'i 
nan 
rermanj  ,  I  .,.,1.  and  Tui 

This  variety  is  imported  chiefly  fri 
taming   ."ill  lb.  net,  and   is   delivered,  f.o.b. 
■  .      It  has  a 
M't.  but  is  ory  to  the  local  tt 

lexandria. 

The   article   furnished    by    France  and  Belgium    is   prac- 
tically of   the  same  quality,  and    is   not    easily  distinguisl 
from   the    English   product    by    the    Egyptian    buj 

ent    price    is    about    34     frai  100    kilos 

(220-46  lb.),  f.o.b.  Alexandria.     It  comes  p 
of  25,  ."ai,  and   ::,  kilos.  (55,110,  and    165  lb.)     Tare 
dedueled,  and,  contrary  to  Eastern  custom,  no  charges  are 
made  for  packing.     This  starch  is  put  up   in 
taining  only  2  kilos.  (4-4  lb.)  each,  and  sold  at  a. 
of  2  francs  (Is.  Id.)  per  100  kilos. 

Syria   also   supplies    large   quantities   of  turn   and    wheat 
standi  ;  but  as  the  pieces  are  rather  small  in   size,  and   of  a 
yellowish  colour,  this  article  finds  a  markel  o 
of  its  low  price. 

Rice  starch  is  imported  from  England,  Germany,  I'm . 

and    Belgium  ;    the   products  of   the  last   threi  s  do 

not  differ  in  quality.  The  starch  is  usually  import 
eases  containing  12  packages,  each  package  weighing  about 
25  kilos.  There  are  two  grades,  the  first  being  sold  at  from 
48  to  50  francs  (1/.  18s.  «,/.  to  2/.),  and  the  seem, 
4i)  to  12  francs  (1/.  12*.  to  It.  13s.  «',./)  per  100  kilos. 
(220-46  lb.),  f.o.b.  Alexandria.  The  German  article. 
ially  a  Hamburg  brand,  is  reported  to  have  found  a 
very  ready  sale  in  recent  years. 

English  laundry  starch  also  finds  a  good  market  in  Egypt, 
and  is  shipped  in  boxes  of  from  50  to  55  lb.  During  la  t 
spring,  it  was  sold  at  from  20s.  to  25s.  per  nil.  (112  lb.). 
f.o.b.  Liverpool. 

The  usual  terms  of  payment  for  imported  starch  are  cash 
within  30  days,  with  a  discount  of  from  2  to  3  per  cent. 

u:   Statistics  for  1900—1901. 
Foreign  Office  Annual  Series,  No.  2709. 

The  following  table  gives  the  number  of  factories,  theii 

production,  area  under  cultivation,  yield   of  roots   per  acre, 
&C,  for  the"  campaign"  of  1900 — 1901  :  — 


Cultivation.      Eti         I  Produced. 


-Huiie.uw 


895 
38 1 

J7I 
213 
lot} 

3> 

ie, 
7 


I 


1,377 


1.1  II. III!  s 


6,340,348) 
l,30t,921 


4.107,452 


39,485,477 


Yield  Of 

Roots  per 
Acre. 


"tent 


of  Heel. 


Tous. 
1,681,115 

7s.;. ir:, 

1  (8,340 
98,211 
44,274 


■JJs 

L!77 
228 


u; 


13-2 
11-3 

I2'9 

]•.!■:> 

trs 
n -s 


om  the  foregoing  figures  it  will  be  seen  that   Russia,  in 

ion  to  the  other  beetroot -producing  countries  of  Europe, 

largest    ana    under    cultivation;    (2) 

in   number    of  factories;    (:()    stands    fourth    in   the 

tity  of  roots  used  and  of  sugar  produced;   (4)   stands 

st  in  the  yield  oi  mots  and  sugar;  and  (5)  stands  third 

to  the  weight  of  beet. 


Sogab  Production  of  Russia  por  1900 — 1901. 

Foreign  Office  Annual  Series,  No.  2709. 

The  "campaign"  of   1900-1901,   with   272   factories    in 
operation,  yielded  approximately  48,742,849  poods  (786,175 
tons)  of  sugar,  and  to  this   must   be  added   the 
from     the     previous    "campaign"    of     5,230,704     poods 


1«M< 
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u  mate  available  tnl 
970,84]    tons).     The   disposal   of    tins 
-  follows  : — 




Quantity. 

• 

12,47 

Tons. 

56,441 

Asia   l 

£01,186 

5S.97S.V .: 

s;...5io 

\  VII.— BREWING,  Etc. 
Glucose  and  Invert  Sugar  in  Beer. 
der  XVI.,  page  1046. 

Beek  at  Ob  ,\   i  AxoEEl  l). 
Foreiun  Office  Annual  Series.  No.  2710 
lieer  imports,  in   1899,   amounted   to   1,161 
through  the  establishment  of  a  brewery  here, 
in  1900,  to  is"  tons.     This  brewery  is  doing 
productions  arc  excellent  ami  cheap. 

X  VIII.   A.— FOODS. 

OLEOMARGARINE    IN     MEXICO. 

Bd.  of  Trade. I.,  Sept.  1901. 
Oleomargarine  imported  into   Mexico  will. 


ton*.  This, 
was  reduced, 
well,  nnd   its 


other  substances,  is  a  chemical  compound  and  medioii 
proprietary  preparation,  dutiable  at  the  rate  of  25  psrcei 
ad  valorem,  under  paragraph  68  of  the  Tariff. 

2.   Hydroquinone  (or  hydroehinon)  and  resnrciu, 
ate    chemically    diatomic    phenols,  prepared   from 
products,  in    combination,   perhaps,    with   other    substano 
and  arc  intended,  and    used   chiefly,    if  not  exclusively,  I 
medicinal   purposes,   aud  are    therefore   dutiable  at  25  p 
cent,    ail   valorem    undi  r    paragraph    68. — Impure    artiel 
bearing  the  same  name,  however,  which  are    prepared   frc 
coal  tar  products,  and   arc    used  chiefly  in   the  manufactn 
of  dyes,   such    as   fliiorcscin,   cosine,   and    urauiue,   and   i 
other  purposes  in  the  arts,  are  dutiable  at  tin' 
cent,  ml  valorem,  under  the  provision  for  coal-tar 
tions,  in  paragraph  IS. 

Camphor   v\u  Camphor  On.  in   For  mm* 

Japan  Weekly  Mail.  Aug.  20. 

Camphor. 

The  amount  of  camphor  sold  since  the  establishment 
the  monopoly  (duly,  1900),  to  the  end  ot  March,  1901,  n 
3,685,501)  kin,*  valued  at  3,233.455  yen  f  In  March  In 
two  other  grades  began  to  be  produced,  one  by  tin 
of  drying,  and  the  other  by  that  of  pressure,  the  ont| 
being  145,669  kin,  valued  at  13,112  yen.  The  quantity 
crude  camphor  in  stock,  at  the  end  of  the  year  If. 
amounted  to  300,000  kiu  ;  thus  the  total  output  in  t< 
Island  for  the  period  extending  from  July,  1900,  to  the  i 
of  March  last,  amounted  to  4,131,169  khu 


in  future,  be 
at  the  rate  of 


dutiable,  under  No.  47  of  the  Mexican  Tariff, 

20  cents    (Mexican')    per  kilog.,  instead  of,  as  formerly,  at 

the  rate  of  75  cents  per  kilog. 

XVIII.  C.—DISISFECTAXTS. 
Sheep  Dip  Duct  Free  in  1'nited  Stm 
U.S.  Treasury  Circular. 
A  yellow  substance,  with  a  prouonnced  sulphur  odour,  and 
about  the  consistency  ot  ordinary  butter,  which  is  described 
iu  the  invoice,  and  on  the  labels  of  the  package,  in  which  it 
is    contained,    as    "Hayward's    paste    sheep    dip"    and    as 
'•  Hayward's  sulphur  paste  dip,"  which   the  chemist  reports 
to  be"  composed  variously  of  sulphur,  phenol  acids,  arseoious 
oxide,  sodium  arseniteand  arseniate,  arseoious  sulphide  and 
sodium  chloride,  and    i-    expressly    intended    for   use    a-    a 
p  dip,  and  is  not  fit   for  other  commercial   purposes,  is 
exempt  from  duty,  under  the  provisions  of  paragraph 
■  of  1897. 

XX.  -FINE  CHEMICALS,  Etc. 

Droo  ami  Chemical  Imports  in  Cape  Colokt. 
Pharm.  ./.,  Sept.  14,  1901. 
The  quantities    and    values   of    the  dinis   and  chemicals 
imported  from  the  United  Kingdom,  during   1900,   « 
follows  : — Acetic    acid,    2,1)1.".    gals.,    .".72/.:    nitric    acid, 

i  II..,  12/.;  ralpl  171,984  lb.,  2,252/. ;  tannic 

acid,  1.2:;:;  lb.,  139/.;  borax,  57,453  lb.,  1.372/.;  cyanide  of 
potassium,  420,052  lb.,  20,4132.  ;  potash,  63,692  lb..  983/.  ; 
soda    (compounds    of),    17,353    lb.,    331/.  j     rock    sulphur. 

'.  lb.,  16/. ;  drug-  anil  chemicals  for  medicinal  purpos.  E 
116,321/.;  gambier,  66,976  lb.,47o/. :  castor  oil,  14,896  gals., 
4,385/.;  linseed  oil,   105,850  gals.,  14,917/. :  palm   oil.  1,678 

.  2' is/. ;  perfumed  oil,  122/.;  ochre,  2,156,690  lb., 
5,714/.:      perfumery,      11,499/.;      photographic      materials. 

14/.;  food   exti.  -cue-.  33,767/.  ;  common 

salt,  '..,101.173111..  4,218/.;  rock  salt.  286,998  1b.,  173/.; 
salt]  .7    lb.,    19*-/  ;     sheep-dip,   34,498/.;      soap 

..  brown),  15,595,239  lb..  126.221/.;  ditto  (other 
kind-).  249..C.7  lb,  13,113/.;  caustic  '/  ;  Btarch, 

1,012,380   lb.,    9,888/.:     sulphur  (rlower-    of),    7,479  cwt., 
121/. 

is.  (  1  -i..M-  Decision. 
/;„'  1     Oct.  Hi,  1901. 

Hydroquinont    and    Resorein,    purified.—   1. 
Pearson,"  pi. .due. I  from  coal  tar  and 


Camphor  Oil. 

The  following  is  the   value  of  the  export  of  camphor 

tor  the  four  \  ears  from  1897  to  1900:-- 


',■111'-. 

To  Japan. 

To  Foreign 
Countries. 

1-  '7 

1898 

1-:.:' 
1908 

Yen. 
184,109 

■i    l.SJfll 

292,281 

1.111.1 

Yen. 
I.:i21.llil 
1,661.945 
1.733,740 
1,386,645 

V. 

.villa   Planting 
Bd.  of  Trade  J. 

IN     SET!  111 

Oct.  3.  1901. 

Although,   iu    1900,  the  amount   of  vanilla  exported  11 
!  7. 5i'.9  kilogs.,  the  actual  crop  of  that  year  did  do' 
12,000  kilogs.,  some  of  the  vanilla  of  1899  being 
in    tin'    shipments    of    1900.     The    output    for    1901    » 
probable  be  the  largest  on  record. 

The    preparation  of   vanilla    has    improved  of  lat. 
Nearly   all    is    cured   iu  drying    looms,  heated  with 
instead  of  being   left  to  dry  in   the   sun.      Large  1  ■ 
of  vanilla  arc  now  building  houses  of  two  stoi  ies.  in  win 
the  whole  process  of   preparation,  from   steaming  ' 
pods    lo   packing   the    prepared    vanilla,  is  carried  out. 
pn  pared  vanilla  sold  at    Rs.  12  to  lis.  20  per  lb. 
the  Blue   Book   Report,  lor  1899,  hints 
vanilla    cultivation.     There   is  also  an  excellent  tr. 
the  subject  by  Mr.  J.  S.  Galbrailh,  published   bj  the  1 
I  lepartment  of  Agriculture. 

Drigs  and  Medicines  in  Nicakaoi  v 
Chamber  0/ Com.  J.,  Oct.  1901. 

The  German  Consul  at  Nicaragua  state-  that  dp 
medicines,  which  formerly  came  exclusively  from  Gn 
Britain  and  the  United  States  of  America  (thi 
supplied  especially  patent  medicine.-)  to  Nicaragua,  wt 
also  imported  from  Germany,  iu  recent  year-  Altbouj 
the  importation  of  these  articles  from  German)  I. 
rablj  increased,  there  is  yet  a  vast   field  open. 


Kin  =  132  11.. 
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Chi  yiOALS    isn  Drugs  at  Varna  (Bulgaria). 

Chamber  of  Com. ./.,  Oct.  190). 

loordiug  to  a  German  Consular  report  from  Varna,  the 

oi  eheuiioal  productions,   drugs,  and  medicines 

•    very    much    diminished.     Greal     Britain,    Germany, 

itim,   Austria  Hungary,    and    France,  which  competed 

cssfully  in   those    articles,   have    now    met    with    a  new 

Italy.     Knglish,  as  well  as  Belgian  and  Turkish. 

m  s  obtain  the  greatest  sale  ;  sundry  sails   and    acids  for 

A  ng  purposes  arc  supplied  by  Great    Britain,   Italy,  ami 

[   quantities     by    Germany.     As    to   drugs,    Austria- 

-pry   and   Germany    dominated    the    market.     Whilst 

an    and   Austrian    medicines   diminished    in  demand, 

h  ones  got  into  better  favour. 

Food  and  Drugs  Act  in  Natal. 

Chem.  and  Druggist,  Oct.  12,  1901. 

Natal  I  lovernmeut  Gazelle  of  September  10  contains 

\i  of  the  Act  to  amend  the  law  relating  to  the  adultera- 

.    fraudulent   sale  of  food   and  drugs,  Section  7  of 

ft  II.  of  which  provides:   "A  drug  shall    be   deemed  to 

■  lit  to  the  prejudice    of  the    purchaser — (<•)    If  being 

inder  the  name  given  to  a  drug  in  the  British  Pharma- 

ia,  it  is  not   of  the   strength,  quality,  or  purity  of  the 

prescribed  by  the  British  Pharmacopmia ;  (/)   If 

irofessedly  sold  as   being  of  any   strength   or  purity, 

-  -'length  or  purity  are  not  as  represented." 

X  X  I.—  PHO  TOGRA  PHY. 

otograpiiic  Chemicals  and  Apparatus  at  Rio 
Grande  do  Sul  (Brazil). 

Foreign  Office  Annual  Series,  No.  2702. 

laphic    apparatus    is    chiefly    imported    from    the 

uigdom,  but  the   films,  plates,  and   chemicals  from 

my,  on  account  of  their  cheapness.     These  latter  often 

satisfaction,  and  are  not  to  be  compared  with  British 

68. 
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XXII.— EXPLOSIVES,  Etc. 

i  Imports  of  Ciiindk  (Portuguese  East  Africa). 

Foreign  Office  Annual  Series,  No.  2699. 

mese-made  matches,  introduced  from  Bombay,  have 
unsuitable,   as  their  composition  cannot  resist  the 
limate,  and  they  become  useless. 

Hatches  at  Rio  Grande  do  Sul  (Brazil). 

Foreign  Office  Annual  Series,  No.  2702. 

bw    are   manufactured    in    Rio   Grande  and    Porto 
and  fully  supply  local  requirements. 


Matches:    Netherlands  Prohibition. 
Board  of  Trade  J.,  Sept.,  1901. 
inisterial  order  prohibits  the  manufacture,  sale,  and 
ition  of  phosphorus  matches  to  an  amount  exceeding 
Transit  is   allowed.     The  law  comes  into   effect 
901,  as  regards  the  manufacture,  and  on  January  1. 
:  J  regards  the  importation  and  sale. 

HOARD   OF   TRADE    RETURNS. 
Summary  of  Impohts. 


Arti' 

Month  ending  30th  Sept. 

1900. 

1901. 

£ 

2,870,902 
383,239 
925,358 

8,483,410 

£ 
2,539,188 

4U.  .",76 

s  and  dyestuffs 

S16.507 
5,189,44S 

terials  (or  non-textile  in- 
al  value  of  all  imports 

10.662,909 

8,989,719 

Summary  op  Exports. 


\tlicl09. 


Month  ending  30th  Sept. 


1900. 


1901. 


Metals  (other  than  machinery) . 

Chemicals  and  medicines 

Miscellaneous  articles 


£ 

627,217 

2,85  1370 


Total  value  of  all  exports.  .  . 


£ 
3,012,641 
680,890 
3,012,479 


6,705,519 


Imports  op  Metals  for  Month  ending  30th  Si  pt. 


Articles 


Copper  :— 

Ore Tons 

Regulus , 

Unwrought 

Lead,  pig  and  sheet      „ 

Pyrites 

Quicksilver Lb. 

Silver  ore Value  £ 

Tin Cwt. 

Zinc Tons 


Quantities. 


1900. 


1P01. 


Value. 


8,883 

9,81 1 

9,ui  11 

5,561 

1,886 

5,148 

15,022 

20,023 

65,201 

46,862 

4,060 

87,724 

66.131 

77,693 

5.543 

6,728 

1900. 


£ 
117.676 
868,764 
368,469 

[10,28  - 

411 
61.855 
170321 

Mi...,;.,-. 


1901. 


£ 
118,674 
243,291 

354,006 
288340 

78.275 

4,412 

'.'1 ,970 

453,215 

116,  ';i 


Imports  of   Chemicals  and  Dyestuffs  for  Month 

ENDINO    30TH    Sei>T. 


Quantities. 


Value. 


Articles. 


Bleaching  materials  Cwt. 

Soda  compounds ...    „ 

Borax,  &c 

Brimstone 

Nitrate  of  potash..      „ 

Chemicals,  other  Value  £ 

Cutch  and  gambier.  Tons 

Dyes  :— 

Alizarin Value  £ 

Aniline  and  other    „ 

indigo Cwt. 

Bark 

Valonia Ton9 


1900. 


23,611 

24,467 
85,501 

24.S0S 


326 
15,131 
1,91* 


20,1117 
21,998 
22,435 
53,272 
10,705 

1.792 


19O0. 


1901. 


11,126 

12.565 
22,672 

21,563 

107,708 

28,860 


11,680 

35,3*3 

561  3.907 

41.S79  5,231 

2,902  20,900 


£ 

0.909 

7,237 

9,949 

11.055 

H..-.II5 

135,684 

42.SI9 

ll.llls 
45.776 
S.52S 
17.517 
31,232 


Imports  of  Raw  Material  for  Non-Textile 
Industries  for  Month  ending  30th  Sept. 


Articles. 


Bark,  Peruvian  ..    Cwt. 

Caoutchouc 

Gum:— 

Arabic 

Lac,  Ac 

Gutta-percha....        „ 
Hides,  raw  :— 

Dry 

Wet , 

Ivory 

Manure : — 

Guano Tons 

Bones 

Paraffin Cwt. 

Linen  rags Tons 

Esparto 

Pulp  of  wood 

Rosin Cwt. 

Tallow  and  stearin       „ 
Skins: — 

Goat No. 

Sheep , 

Nitrate  of  soda. . .    Tons 
Phosphate  of  lime        , 


Quantities. 

Val 

ue. 

191)0. 

ltlOl. 

1,696 
32  -71) 

1900. 

1901. 

1,051 
25,025 

e 

2,919 

290,721 

£ 

6,850 
402,405 

4,896 
5,176 

15,271 

li-..eii2 

1,972 

10.9S0 

11,510 

15,355 

229.818 

38,083 

6381 

167,885 

44,386 
44329 

614 

26,409 

69,3/5 

1,135 

109397 

106,087 
24.47S 

69,466 
169,956 
38339 

5.1  S3 

4,588 

61,066 

836 

11,436 

44,306 

111107s. 

127,756 

1,807 

5.903 

54,170 

1,117 

9329 

33,023 

157  169 

129,222 

25.358 
19,090 
89310 
8,993 
i  1,160 

32,434 

159,985 

6.750 
22,940 
63.062 
9,769 
36,417 
176,7111 
37,469 
168,186 

910.51" 
2,495 

23,875 

2312356 

1,0473*9 

8, 195 

32380 

93,617 
93,330 

19,75* 
39,677 

190320 

98.336 
48,646 

54,090 

1 050 
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Imports  op  Oils 

FOB    MOKTB   ENDING    SOTB    SEPT. 

Article*. 

Quantities. 

Value. 

1900. 

1901. 

1900. 

1901. 

Cwt. 
Tuns 
Cwt. 

Call 

Tons 
Tuns 

Cwl 

80,309 

H7 

76441 

17,79l\5O0 

5.104 

2.321 

30.666 
1.2S6 
90,781 

8,262 

'.'.si'-' 

73338 

M 

■■■-...:>- 
• 

SS.256 
361.78S 

!     j    . 

127,993 
10367 

8S.333 

37.063 
47381 

Palm 

mi  : — 
lUumi 
Lubri 

Seed 

102,010 

:-    v 
77,069 

58,177 

4S.486 
98,634 

Imports  op  Miscellaneous  Articles  for  Month 
ENDTNi;  31th   Skit. 


Quantities. 

Value. 

1900. 

1901. 

1900.           1901. 

China  and  earth-    Cwt. 
en  ware. 

Glass:— 

Plat* , 

Other Cwt. 

Glue  and  gelatin. 
Leather.unmanu-       ,. 
nred. 

d  cake Tons 

Paints  and  pig-  Value  k 

ments. 
Paper,  pasteboard    Cwt. 
Scientific  instru-  Value  £ 

ments. 
Soap     and     soap   Cwl. 

powder. 
Zinc       manufac-       ., 

tures. 

S.627 
30,604 

68316 
11.202 
36397 

107.814 
26,1  18 
13304 

105.821 

17.577 

497,913 

24,500 
30.487 

21,249 
31,437 

107/421 

29,116 
51.990 
107,720 
21,218 
16.046 
94.846 

24k600 

471,6511 

51,168 

33.109 

£ 
16,650 

101,513 

39381 
13,703 
65,919 
14871 
1S.417 
30,067 
818,138 

119,076 
106,470 

:«7,i2t 

45,656 
27,977 
38.E01 

£ 
36.303 
86,857 

84346 

59,247 
32,162 
92,673 
45,790 
46,117 
32,644 
578360 

165,209 
111140 

327,213 
61378 

44,637 

43.465 

Exports  op  Metals  (other  than  Machinery) 
fob   Month  ending  30th  Sept. 


Articles. 

Quantities. 

Value. 

1900. 

1901. 

1900. 

1901. 

10,038 
87.618 

12,457 
13/455 

9362 
70354 
8329 

1*1,426 
13,157 

£ 
51,573 
86432  1 
54,450 

ll.SU 
sS.UU 

14,038 

£ 
42.038 

260,141 
37,412 
42,1109 
70303 
10,155 

r 

Plat>-d  wares. . .  Value  £ 
Zinc 

Exports  of  Drugs  and  Chemicals  for  Month 

ending  3niii  Sept. 


Quantities. 

Value. 

Articles. 

1900. 

1901. 

1900. 

1901. 

247,878 

■ 
B 
78,913 

£ 

Bleaching  materials    „ 

78386 

95,736 

22,«5 

31335 

i  sulphate  ..  Tom 

(79 

213 

1 1 ,269 

5.2*7 

Chemical  munures 

39368 

173.537 

187.904 

96.162 

103,568 

Soda  cooi  pounds : — 

Cwt.  - 

126,"!  53 

27.214 

rtic , 

101,741 

51,422 

Bicarbonate  .... 

£3324 

7329 

pbate „ 

27.27" 

3,843 

16.7  is 

3,719 

•• 

26,496 

•• 

11.417 

Kxpobts  .if  Miscellaneous  Articles  for  Mont  I 
ending  30th  Sept. 


Articles. 


Gunpowder.  ...      Lb. 

Candles 

Caoutchouc Val  ue  ij 

Cement Tons 

Products  of  coal.  Value  £ 
Earthenware ...       „ 

Stoneware 

Glass:— 

Plate So.  Ft. 

Flint Cwt. 

Bottles 

Other  kinds 

Leather: — 

Unwrought 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth Sq.Tds. 

Painters'  materials  Val.  £ 

Paper Cwt. 

Rags '. Tons 

Soap Cwt. 


Quantities. 


Value, 


1900. 


1901. 


1900. 


793.300 

Cwt.7.114 

16,781 

If 

1.U3.S00 

1,841,100 

26301 

3  7 

11S37J 

s 

20,300 

22.801 

88308 

I21.V.H-, 

147322 

15,152 

1     . 
1   1 

161,912 

Cwt.5,144 

1L8M 

1 

8.758 

8,739 

2II0U 

?  1 

67,156 

86306 

3  » 

lj,47:l 

15,H55 

16,645 

1  1 

10,338 

9,744 

99.99? 

li    > 

.. 

16,618 

!   1 

2.27" 

3,189 

2,1143,900 

1379300 

103,342 
167,748 

1! 

92,072 

7H.223 

137.3*4 

J;    . 

4.110 

1,989 

24.781 

68386 

103,349 

67,142 

i¥lontt)ln  $atntt  Itet. 

•  The  dates  given  are    the  dates  of    the   Official  Journ  ii 
which  acceptances  of  the  Complete  Specifications  are  ad 
Complete  Specifications  thus  advertised  as  accepted  are  o;   I 
inspection  at  the  Patent  Office  immediately,  and    to  opp 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHIXKK' 
Applications. 

23,044«.  P.  Xaef.  Apparatus  for  stirring  or  ii 
fluid  into  fuel  in  gas  producers  or  into  other  solid  i 
Filed  Sept.  17.     Date  claimed  Dec.  17,  1900. 

18,697.  ,T.  Hargreaves.    Improvements  in  the  evuv 
of  liquids  and  the  concentration  of  solutions.     Sept.  11 

19,071.  W.  F.  Singer.     Improvements  in   couiprc  ■ 
Complete  Specification.     Sept.  24. 

19,147.  J.  F.  Simmance  and  J.  Abady.    Improve!  it- 
in  air-cooled  condensers.     Sept.  25. 

19,237.  E.  Fullner.     An  improved  process  of  sepal  ni. 
mechanical  admixtures  from  liquids,  and  apparatus 
Complete  Specification.     Sept.  26. 

19,300.  W.  H.  Barker  and  J.  Langcake.  Impro< 
in  carburettors.     Sept.  27. 

19,349.  T.   H.   Putt.     Improvements  in   and  retoti    ' 
collecting  solids  deposited  in  purifying  apparatus. 

19,633.  H.    Brier.      Improvements    in   gas   comprc  B 
Complete  Specification.     Oct.  2. 

19,823.  F.  E.  Whitham.     Improvements  in  apparat  ft 
separating  water  or  other  liquid  from  solutions.    Oct. 

19,919.  A  Lange.  Improvements  pertaining  i< 
for  liquefied  gases.     Oct.  5. 

20,389.  F.  Athcrh-y  and  \V.  H.  Buxton.     Improved  m 
of  carburettor.     Oct.  1 1 . 

Complete  Specifications  Accepted  * 
1900. 
i  Ihlsen.     Gas  compressing  spps  "- 


H.  P. 


17,739.   \\ 
Sept.  2S. 

18,051.  J.  Kadcliffe.  Heaters  and  condensers.    UCU 

18,365.  W.  Foulis.     Apparatus  for  charging  retorl  " 
for  drawing  the  charge  from  retorts.     •  tat.  9. 

19,081.   F.    W.   Petrie  and   It.  Cunliffe.      Machine  f< 
drving  barui  and  other  substances  or  materials.    Oct. 

153.  M.  Kasper.     Apparatus  for  cooling  or  ue  a 
liquids  and  f. t  purifying  cases.      Sept.  25. 

21,172.  W.  J.  Boslcv,   \V    G    Owen,  and    ' 
Filter  cloth   for  sewage   sludge,  yeast,  wine,  or  otbei 
presses.     Oct.  -. 
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11,571.  J.  1>.  Alliott  and  J.  M.  C.  Paton.     Apparatus  for 
iporating  or  concentrating  in  vacuo.     Oct.  lf>. 
••.',137.  J.  Meoredy.     Evaporating  apparatus.     Oct.  9. 
E.    II.   Stein.     Iron    shaft-furnace   for   bun 

icut,  lime,  and  tin-  like.     <  let.  2. 

1901. 
518.  J.   Wezel.     Improvements  in   or   connected   with 

MM       '  'CI    '-' 

0,803.  O.Michael.     Crucible  furnace.     Oct.  2. 

f.  Karfunkelstein.     Construction  of  carburating 
Oct.  -. 

V\    .I.Jones.     Apparatus  for  curbonnting  liquids. 

•_■ 

I,    ,1.   Bizet.     Manufacture   of   receptacles   for 
ids  or  gas  under  pressure.     <  lot.  •_'. 

51.  M.  Waitc  and  E.  K.  Storey.  Apparatus  for 
ing  and  stirring.     Oct.  16. 

XI.  iM.  Brophy.  Apparatus  for  regulating  the 
of,  and  separating  mechanical  impurities  from  water, 
>ii,  and  other  fluids.     Oct.  9. 

II.— FUEL,  GAS,  and  LIGHT. 

Applications. 

1,518.  0.  Ruppert.  Improvements  in  the  manufacture 
lutninating  gas  and  coke,  and  in  apparatus  therefor, 
plcte  Specification.     Sept.  16. 

,558.  The  Firm  of  D.  Migeot  Bros,  and  J.  Lepouse. 
ments  in  apparatus  for  the  manufacture  or  genera- 
■  eetyleuegas.     Complete  Specification.     Sept.  17. 

,158.  W.  J.  Dibdin  and  H.  C.  Woitereck.  Process  of 
ncing  oil  gas.     Sept .  25. 

.161.  J.    Steiner. — From    E.    Steincr,   Germany.     Im- 
pi   «1  artificial  fuel.     Sept.  25. 

•1  IT.    (}.    Ible.     Improvements    in    and    relating    to 
irners  for  use  in  incandescent  lighting.     Complete 
ideation.     Sept.  26. 

373.  G.  Helps.     The  generation  of   water  gas  in   coal 
i      Sept.  2S. 

.  1 14.  J.  I.axion.    Improvements  to  acetylene  gas  gene- 

i.    Sept.  30. 

548.  T.  Machm  and   A.   Gregory.      Improvements   in 

lene  generators.     Oct.  1. 

,:04.    A.    Duffek   and    H.     Wien.     Improvements   in 

descent  gas  burners.     Oct.  2. 

688.  V.  A.  Spence.     Improvements  in  and  relating  to 

grains  systems.     Oct.  2. 

S26.  C.  D.  Abel.— From  J.  Saltar,  jun.,  United  States. 

>d  of  and  apparatus  for  purifying  gases.     Oct.  4. 

857.  V.  1'owers  and  The  Bevois  Patent  Lighting  Com- 
1  -til.  Improvements  in  apparatus  for  the  generation, 
re,  and  purification  of  acetylene  and  like  gases.  Com- 
Specification.     Oct.  4. 

898.  W.  P.  Thompson.— From  J.  II.  Darby,  Wales. 
t»  ivements  in  the  utilisation  of  gas  for  industrial 
Oct.  5. 
<99.  W.  P.  Thompson.— From  J.  H.  Darby,  Wales, 
veraents  in  compressing  fuel  for  coke  ovens  and  other 
-es,  and  in  apparatus  therefor.     Oct.  5. 

J.  P.  Blake.     Improvements  in  and   relating  to 
e  gas  burners.     Oct.  5. 
">1.  L.  Stockmann.     An  improved  process  for  iuereas- 
ie   heating   value   of   fuel.     Complete    Specification. 


Cory.     Improvements   relating  to  the  nianu- 
of  artificial  or  briquette  fuel.     Oct.  8. 

63.  C.  W.Locke.     Improvements  in  the  construction 
I  l-power  oxy-hvdrogen  mixed  gas  jets.     Oct.  8. 

:  71.  B.  Haigh  and  The  Iuvicta  Acetylene  Gas  Gene- 
t|:ind  Engineering  Syndicate  Ltd.  Improvements  in 
ir  ing  acetylene  gas,  and   in   apparatus   for  use  therein. 


20,116.  F.H.Becker.  A  process  fot  the  utilisation  of 
the  ashes  of  lignite,  brown  coal,  peat,  and  the  like.     <  i  i    - 

20,225.  C.    Hayward.     Improvements    in    machim 
apparatus  tor  generating  acetylene   and    similarly   mnnufac- 
tured  gases,    i  let.  10. 

20.22S.  T.  Clover.  1  iiipriivements  in  apparatus  for 
carburetting  coal  and  other  illuminating  a  is     I  let.  10. 

20,282.  C.  D.  I.i'i.ine.  Improved  acetylene  gas  generator. 
Complete  Specification.     Oct.  I". 

20,302.  W.  T.  Sugg.  Improvements  relating  to  burners, 
for  incandescent  gas  lighting.     Oct.  10. 

20,361.  II.  de  Thiersant.  Improvements  in  apparatus 
for  generating  acetylene  gas.     <  let.  1 1. 

20,377.  W.  Thornton.  An  improved  artificial  fuel. 
Oct.  11. 

20,889.  F.  Atherley  and  \V.  II.  Buxton.     S,r  (lass  |. 

20,472.  W.  E.  Evans.— From  G.  de  Velna,  France. 
Improvements  relating  to  the  manufacture  of  coke.    <  let.  12. 

Complete  Specifications  Accepted. 
1900. 

16,409.  J.  F.  Smyth.  Apparatus  for  manufacturing 
acetylene  gas.     Aug.  14. 

16,960.  L.  Thome.  Acetylene  generators  and  apparatus 
connected  therewith.     Oct.  2. 

17,383.  L.  Mette,  nee  Zsehiesehe.  Automatic  gas  igniters. 
Sept.  25. 

17,734.  W.  J.  Crosslcy  and  J.  Atkinson.  Apparatus 
for  purifying  the  gas  from  gas  producers  and  heating  and 
moistening  the  air  supplied  to  the  producer.     Oct.  9. 

17,739.  W.  H.  F.  Ohisen.     See  Class  I. 

17,993.  W.  J.  Crossley  and  J.  Atkinson.  Apparatus  for 
purifying  heating  gas  from  producers,  blast  furnaces,  or 
coke  ovens.     Oct.  9. 

18,035.  A.  J.  Boult. — From  A.  Tissier,  France.  Manu- 
facture of  a  mineral  substance  for  use  as  a  gas  condenser, 
and  for  other  purposes.     ( let   9. 

19,535.   H.Winkler.     Incandescent  gas  burners,     (let.  2. 

19,760.  E.  C.  Harvey.  Gas  heating  and  lighting  appli- 
ances.    Sept.  25. 

20,073.  G.  G.  Smith.  Means  of  purifying  acetylene  and 
other  gases.     Oct.  9. 

21,264.  E.  Taylor.  Construction  of  grates  and  appliances 
for  economising  fuel  and  consuming  smoke.     Sept.  25. 

22,470.  O.  A.  Behrend. — From  J.  R.  Schauer,  Bohemia. 
Gas  lighting.     Oct.  16. 

1901. 

2766.  K.  Gossweiler.  Acetylene  generator,  with  automatic 
supply  of  carbide.      Oct.  9. 

2912.  A.  Kahu  and  M.  Heberleiu.  Manufacture  of 
artificial  fuel.     Oct.  9. 

7286.  J.  Sharpe  and  U.  G.  Code.  Acetylene  gas  apparatus. 
Sept.  25. 

11664.  F.  Schmitt.  Apparatus  for  generating  and  storing 
acetylene  gas.     Oct.  2. 

10,183.  C.  Busch.  Apparatus  for  generating  acetylene 
gas.     Oct.  16. 

11,504.  J.  B.  Leroux  and  P.  J.  Carmien.  Apparatus  for 
burning  mixtures  of  air  and  inflammable  vapour  for  heating 
anil  incandescent  lighting.     <  let.  2. 

12,940.  W.  J.  McClurg.     Gas  generators.     Sept.  11. 

12,956.  C.  L.  J.  Trocqueuet.  Incandescent  gas  burners. 
Oct.  9. 

14,100.   M.Taylor.     Cas  producers.     Sept.  4. 

14.183.  M.Taylor.     Gas  producers.     Sept.  4. 

15,511.  C.  Joly  and  E.  J.  Richardson.  System  for  the 
liquefaction  of  air  and  other  aeriform  fluids.     ( let.  9. 

15,730.  M.  Blake,  R.  II.  Smart,  and  W~.  Ewing.  Hot 
coke  conveyors.     Oct.  2. 

17,566.  G.  Belin.  Apparatus  for  generating  acetylene. 
Oct.  16. 
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IV.— COLOURING  MATTERS  and  DYESTUFFS. 
APPLICATIONS. 

J.  T.  Johnson.— From  The  Badische  Anilin  und 

ibrik,  Germany.     Improvements  in  the  manufacture 

k  sulphur  colouring  matter.     Sept.  91. 

18,913.  1.  Levinstein.  C  Mensohing,  and  Levinstein,  Ltd- 

Manufacture  of  black,  sulphur-colonring  mutters,  directly 

dyeing  cotton.     Sept.  23. 

■  C.  D.  Abel. — From  Actiengesellschaft  fur  Anilin 
Fabrikation,  Germany,  Manufacture  of  nitrophenylene-. 
diamine.     Sept.  23. 

18,976.    <i    W.  Johnson. — From  C.  F.   Boehringer  und 
Soehne,  Germany.     Improvements  in  the  manufacture  and 
production     of  "  thioxanthins.        Complete     Specification,  j 
Sept  93. 

.  I.  Levinstein,  C.  Mensching,and  Levinstein,  Ltd. 
Manufacture  of  brown,  sulphur  colouring  matters,  directly   j 
dyeing  cotton.     Sept.  24. 

19,267.  R.  J.  Urquhart— From  The  Chomische  Fabriken 
vorm.  Weiler  ter  Meer,  Germany.  Improvements  in  the 
manufacture  of  cotton  dyes  containing  sulphur.     Sept.  27. 

19,332.  G.  W,  Johnson. — From  Salle  und  Co.,  Germany. 
Improvements    in    the    manufacture     and    production    of   | 
colouring  matters  and  material  for  use  therein.     Sept.  27. 

19.4S6  R.  B.  Kansford. — From  L.  Cassella  und  Co., 
Germany.  The  manufacture  of  dyestuffs  of  the  acridine 
group.     Sept.  30. 

'.  ().  Imray. — From  American  By-ProductS  Com- 
|,;inv.  1  nited  states.  Manufacture  of  dyestuff  from  cotton 
seeds.    Oct  I. 

1  9,663.  O.  Imray.  —  From  Die  Farbwerke  vormals 
Meister,  Lucius  und  Pruning,  Germany.  A  process  for 
purifying  raw  indigo.     Oct.  2. 

19,721.  J.  J.  M.  Ville.  Improved  manufacture  of  red 
colouring  matters  or  dyes.     ( let.  3. 

19.79S.  B.  A.  Muskett  and  J.  B.  Scammell.  Improve- 
ments in  the  production  of  gambier  and  other  analogous 
materials.      Oct.  4. 

19,998.  0.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius  und  Bruning,  Germany.  Manufacture  of 
phenylatnidoacetonitrile  and  honiolognes  and  substitution 
products  thereof.     Oct.  7. 

20.200.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  Improvements  in  the  manufacture 
and  production  of  azo-colouring  matters,  and  of  intermediate 
products  relating  thereto.     Oct.  9. 

20.201.  W.  L.  Wise. — From  M.  Iljinsky,  Germany.  Im- 
provements in  and  relating  to  the  manufacture  of  flavopur- 
puiine.     Oct.  9. 

Complete  Specifications  Accepted. 
1900. 
17,508.  J.  Bolland.     Bollaud's  dye  prints.     Oct.  9. 
21,560.     II.     E.    Newton. — From    The    Farbenfabriken 
vormals    F.    Bayer   and    Co.,    Germany.      Manufacture   or 
production  of  anhydrides  of  organic  acids.     Oct.  16. 

22,456.  C.  I).  Abel— From  Actiengesellschaft  fur  Anilin 
F'abrikation,  Germany.  Manufacture  of  sulphonated 
colouring  matters  belonging  to  the  dipheuylnapthylmethane 
S.  (  let.  9. 
23,338.  B.  Willcox. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany,  Conversion  of  indigo  lencn  com- 
pounds into  indigo,  and  the  application  thereof  to  colouring 
t.  xtile  fibres.     Oct.  16. 

1901. 
15,706.  K.  J.  Urquhart.— From  TbeChemische  Fabriken 
vorni.  Weiler-ter   Meer,  Germany.     Process   for  reducing 
nitroazoxy,  azo,  and  hydrazo-compounds,     Sept.  25. 

V.-1'KI  I'AHING.  BLEACHING,  DYEING, 

PRINTING,  AND  FINISHING  TEXTILES,  YARNS, 

AND  FIBRES 

Applications. 

18,561.  H.  Ryder.   Manilla  rope.    Complete  Specification. 

Sept  17. 


18,562.  II.  Ryder.  Improvements  in  machines  for  mak 
manilla  rope.     Complete  Specification.     Sept.  17. 

18,72?.  A.J.  Boult. — From  C.  O.  Reichenbach,  Germs 
Improvements  in  or  relating  to  the  mercerising  of  coll 
Sept    19. 

1N792.    O     Imray.-  From    M.    Bccke,    Germany, 
process  for  mercerising   vegetable  material  in  a  wouml 
statr.     Sept  23. 

19,013.  J.  Williams,  c  o  The  Oriental  Waterproof  S\ 
cate.    Ltd.     An    improved    method   of  water  proofing    ; 
rot  pioofing  textile  fabrics.     Sept   24. 

19,051.  J.J.Anderson.  Improvements  in  apparatu- 
use  in  the  treatment  of  vegetable  fibres  and  other  mater 
Sept.  24. 

19,061.  J.J.  Anderson.  Improvements  in  and 
to  the  extraction  and  preparation  of  fibres  from 
plants  of  the  Musa  and  like  orders.     Sept.  24. 

19,089.  T.  Pratt.     An  improved  method  of  niei 
cotton    fibres,    in    hanks,   under   variable    and    ailju>i 
tension.     Sept.  25. 

19,532.  E.  G.  Ferreira.  Improvements  in  and  in  • 
neetion  with  finishing  plain,  dyed,  or  printed  cotton,  li  , 
and  other  fabrics.     Oct.  1. 

19,555.  A.    Rbmer.      Improvements   in    treating 
fibre  and  in  apparatus   used  thereiu.     Complete  Spec 
tion.     Oct.  1. 

19,585.  O.  Imray. — From   American   By-Pioducts  i 
pany,  United  States.     Manufacture  of  pure  cellul" 
cotton  seeds.     Oct.  1. 

19,656.  F.  Rushworth.  A  pew  or  improved  mi 
and  apparatus  for  waterproofing  textile  fabrics.     Oct.  2 

19,904.  J.   B.   W.   Maunder  and  A.  Schanschieff. 
provements    in    drying,    bleaching,    or    otherwise 
woollen    and   other    fabrics,    and    in    apparatus    thei  t. 
Oct.  5. 

19,912.  J.  H.  Ashwell.  Improvements  in  the  ti 
of  yarn.     Oct.  5. 

20,267.  W.    A.   E.   Crombie  and  W.   P.  Dreap 
provements   in  the  manufacture  of  fibrcless  threads    It 
cellulose.     Oct.  10. 

20,270.  F".  Merelle.     Improvements  in  means  for 
ing  straws  and  other  foreign  substances  from  wool  "r 
textile  materials.     Oct.  10. 

20,401.  A.  Barraclough  and  H.  Barraclough.  Impi 
ments  in  the  manufacture  of  textile  fabrics.     Oct.  12. 

Complete  Specifications  Accepted. 
1900. 

17,759.  E.  Lehner.  Process  for  making  artifici  i 
hair.     Oct.  2. 

1 8,026.  L.  Harmel.     Yarn  or  textile  fabric.    Oct.  in. 

20,498.  J.    W.   Midgley.      Warping   and   like   m 
useil   in  the   treatment   of    yarns    or   threads    of    fill  * 
sulistances.     Oct.  16. 

20,801.  J.  Imray. — From  FI.  Bronnert,  M.  Frfo 
J.  Urban,  Germany.  Manufacture  of  a  solution  of  i 
Oct.  16. 

VI.— COLOURING  WOOD,  PAPER,  LEATBJ 
Applications. 

19,312.  A.  W.  Playne  aud  L.  W.  Macilonald.    Imp '« 
ments  in  and  in  the   preparation   of  substances   fo 
vat  dyeing.     Sept.  27. 

19,904.    J.   B.   W.   Maunder  and   A.   Sehauschieff.  " 
I  lass  V. 

20,181.  A.  W.  Playne  and  L.  W.  Macdonald.  Imp 
ments  in  and  in  the  preparation  of  substances  t<>r  n 
vat  dyeing.     <  let.  9. 

20,398.     A.   Fielding.      A   new    or  improved    | 

mordanting  and  dyeing  textile  fabrics  or  yarns.     < 

Complete  Specifications  Accepted. 
1900. 
18,079.   G.    II.   France.      Method  of  and    muchim  6 
treating  textile  fabrics  with  liquids,     Oct.  16. 
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20.158.  C.  Hartley.  Apparatus  for  dyeing  and  other- 
ise  treating  yarn  in  cop  and  other  similar  compact   form. 

ct.  9. 

80.159.  ('.  Hatloy.  Apparatus  for  dyeing  and  othcr- 
IM  treating  yarn  in  cop  and  other  similar  compact  form. 
ipt  85. 

19,403.  1>.  Willi'ox. — From  The  Badische  Anilin  und 
,l.i  Fahrik.  Germany.  Printing  textile  materials  with 
digo.     Oct.  2. 

1901. 

[4,619.    \V.    10.    Hi  vs.—  From   A.   Masseron,   J.   Pivcrt, 
Chapter,    10.    .1.     Mueller,    and    .1.    Caqueliu,     fiance. 
pparatus  for  dyeing,  sizing,  and  slashing  warps.     Oct.  9. 

VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

-    P.  Xaef.     Improvements  in  and  relating  to  the 
..itment  of  materials   with  liquids  and  gases  or  vapours. 
pt.    19.      Date   applied   for   April    18,    1901,   being 
M  of  applicatiou  in  United  States. 

18,749.  P.  Xaef.  Improvements  in  and  relating  to  the 
?atment  of  solids,  liquids,  and  gaseous  fluids.  Filed  Sept. 
I.   Date  applied  for  May  1,  1901,  being  date  of  application 

United  States. 

18,875.  G.  E.  Arnold.  Improvements  in  nitric  acid 
torts.     Sept.  21. 

19.035.  H.  A.  Frasch.     Improvements  in  and  relating  to 
if  producing  nickel  salt.     Complete  Specification. 

pt.  '.'4. 

19.036.  H.  A.  Frascb.     Improvements  in  and  relating  to 
of  producing  caustic  alkali.    Complete  Specification. 

pt  84. 

19,091.  H.  Spence  and  P.  Spenee  and  Sons,  Ltd.  Im- 
ovements  in  the  manufacture  of  compounds  of  alumina, 
pt.  25. 

19,234.  S.  Ingham.  Improvements  in  the  manufacture 
alkaline  alginate      Sept.  26. 

19,294.  J.  Wetter.— From  The  Chemische  Fabrik,  Dr. 
lolf  Heinemann,  Germany.  Improvements  iu  the  treat- 
■nt  of  certain  raw  materials  or  extracts  containing  tannin 
r  obtaining  ellagic  acid.     Sept.  27. 

19,501.  J.  A.  C.  Walther.     Process  for  obtaining  organic 
;ls.   carbohydrates,    and    albuminoid     substances     from 
rbonic  acid.     Complete  Specification.     Sept.  30. 
19,527.  J.  Hargreaves.     Improvements  in  the  manufae- 
re  of  borax.     Oct.  1. 

19,767.  A.  Gutensohn  and  E.  Parr.  New  or  improved 
:thod  of  profitably  utilising  the  waste  alkalis  resulting 
mi  the  manufacture  of  nitric  and  hydrochloric  acid. 
:t.  3. 

19,902.  E.  Wenmaekers.  Improvements  in  the  manu- 
•ture  of  sulphuric  acid.  Complete  Specification.  Oct.  5. 
19,993.  B.  Talbot.  Improvements  in  the  production  of 
imonia.     Oct.  7. 

20.142.  1!.  H.  Winsloe  and  B.  Hart.  Improvements  in 
paralus  for  the  manufacture  of  sulphuric  acid.     Oct.  9. 

20.143.  1!.  H.  Winsloe  and  li.  Hart.  Improvements  in 
paratus  lor  the  manufacture  of   sulphuric  acid    and  for 

ovcry  of  gaseous  nitrous  compounds,     (let.  9. 
20,189.  A.  Heinemann.     Improvements  in  tin-  manufac- 
re  of  tannic  acid.     Oct.  9. 

Complete  Specifications  Accepted. 

1900. 

16.973.  P.  Xaef.  Precipitation  of  bicarbonate  of  soda. 
pt.  25. 

17,888.  W.  Marsh.  Manufacture  of  carbonate  of  magnesia 
t.  2. 

1901. 
15,468.  G.    Wilton.      Treatment    or    utilisation    of    sul- 
uretted  hydrogen  and  other  by-products  from  alkali  and 
ier  works.     Oct.  2. 


15,527.  (I  Iniray. —  From  The  Basle  Chemical  Works. 
Switzerland.  Manufacture  of  phthalic  acid  and  benzoic 
acid.    Oct.  2. 

VIII.— GLASS,  POTTERY,  a.m.  KXAMELS. 

Complete  Specifications  Accepted. 
1900. 

17,132.  R.  Stanley.     Manufacture  of  tiles,  quarries,  or 

other  like  pressed  articles.     t  let.  2. 

17,685.   W.    Gaines.     .Means    or    apparatus    for    printing 
upon    tiles,  ylass,   metal    plates,  and    other  rigid    BUrfa 
Oct.  7. 

1901. 

12,983.  J.  M.  Garrison.      Glass  separators.     Oct.  2. 

17.161.  P.  M.  Justice. — From  The  Mississippi  Glass 
Company,  United  States.  Machines  for  rolling  configured 
wire  glass,      (let,  16. 

17.162.  1'.  M.  Justice.— From  The  Mississippi  Glass 
Company,  United  S'ntcs.  Method  of  and  apparatus  for 
making  corrugated  sheet  glass.     Oct.  2. 

IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

19,283.  J.  Horak.  Manufacture  of  highly  fireproof 
bricks.     Sept.  27. 

19,474.  H.  Croizier  et  Cie.  Improvements  iu  and  in 
the  compounding  of  artificial  stone.     Sept.  30. 

20,459.  J.  E.  Gillon.  Improvements  iu  the  process  of 
producing  artificial  stone.     Oct.  12. 

Complete  Specifications  Accepted. 
1900. 

15,344.  W.  F.  Goreham.  Apparatus  for  the  separation 
of  the  flour  or  finer  particles  of  cement  and  other  materials. 
Oct.  9. 

16,531.  A.  Januetaz.  Double-acting  hydraulic  press  I'm 
pressing  and  moulding  blocks  of  artificial  stoue  for  building 
purposes.     Sept.  25. 

22,105.  A.  C.  W.  Hobmau.     Sheet  paving.     Oct.  9. 

23,574.     E.  H.  Stein.     See  Class  I. 

1901. 

13,136.  E.  Helbing.  Method  for  producing  artificial 
wood.     Aug.  28. 

15,214.  E.  Kreft.  Digester  for  the  mauufacture  of 
artificial  stone.     Oct.  9. 

18,008.  S.  Hoyer-EUefsen.     Fireproof  floors.     Oct.  IC. 


X.— METALLURGY. 
Applications. 
1 8,-575.  A.   Clemang.     Improvements  in  process  of  ami 
apparatus    for     cleaning     blast-furnace    gases.       Complete 
Specification.     Sept.  17. 

IS, 620.   S.     O.     Cowper-C'oles     and     The     Cowper-Coles 
■   Metals  Extraction  Syndicate,  Ltd.      Improvements  relating 
to  the  treatment  of  sulphide  ores  for  the  recovery  of  metals. 
1   Sept.  17. 

18,655.  J.  H.  S.  Bradley  and  H.  B.  Burnell.  Improve- 
ments in  the  manufacture  of  steel.     Sept.  18. 

18,716.  F.  E.  Whitham.  Improvements  in  machinery  or 
apparatus  for  grinding  or  reducing  lime,  ashes,  sandstone 
limestone,  fireclay,  quartz,  and  other  minerals  or  materials, 
Sept.  19. 

18,772.  R.  Brown.  Improvements  in  utilising  waste  heat 
in  connection  with  smelling  furnaces.     Sept.  20. 

18,799.  P.    Auchinachie.      The    extraction    of    metallic 
vanadium    from    its    ores    or    any    compound    containing 
{   vanadium,  preferably  an  oxide  thereof.     Sept.  80. 
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1  s.94'.>.  M.  Hirsohmann  and  V.  Heilmeier.  Process  and 
means  for  the  restoration  of  burnt  steel.     Sept  88. 

|i.   I.    Simpson.      Process    for  the    recoYerj    of 
I,  lead,  and  other  metals  from  residue  of  sulphide 
ifter  extraction  of  spelter.     Sept.  23. 

19,038.  II.  A.  Frasch.  Improvements  in  ami  relating  to 
tin-  separation  of  cobalt  from  nickel,  copper,  and  other 
metal?.     Complete  Specification.      Sept.  24. 

19.1J0.  J.  Macrear.  Improved  machine  for  treating 
alluvial  deposits  for  the  extraction  of  metals  and  minerals 
therefrom.     Complete  Specification.     Sept.  85, 

19,213.  J. B.  Clennell.  Improvements  in  the  treatment 
of  solutions  containing  gold  and  silver.     Sept.  26. 

A.  Manhardt.      Process  for  producing  an  allumi- 
Dium  alloy.     Complete  Specification.     Sept.  28. 

19,741.  E.  W.  Western.  Improvements  in  the  concen- 
tration of  certain  ores.     Oct.  3. 

19,766.  A.  Gutensohn  and  E.  Parr.  Improved  method 
of  treating  refractor;  ore.     t  let.  :;. 

19, SIS.  OS.  Bailee.  Improvements  in  the  recovery  of 
gold  and  other  metals  from  sea-water.     <  >ct.  4. 

19,830.  S.  Cowper-Coles  and  Co.,  Ltd.,  and  S.  Cowper- 
Coles.  Improvements  in  obtaining  vanadium  from  ores 
containing  it.     (let.  4. 

19,897.  W.  P.  Thompson.— From  J.  H.  Darby,  Wales. 
Improvements  in  apparatus  for  the  recovery  of  small  cuke 
••  breeze,"  and  the  treatment  of  the  effluent  water  from  blast 
furnace  scrubbing  apparatus.     Oct.  5. 

20,074.  B.  J.  B.  Mills. — From  A.  Lumiere  and  L.  Lu- 
miere, France.  A  process  of  manufacturing  orgauo- 
metallic  compounds  of  mercury.     Oct.  8. 

20,077.  A.  M.  G.  Sebillot  Process  for  the  treatment  of 
copper  ores  by  recuperated  sulphuric  acid.  Complete  Spe- 
cification.    Oct.  8. 

20,160.  J.  Tennett.  Au  improvement  in  the  casting  of 
chill  rolls.     Complete  Specification.     Oct.  9. 

_'o.l66.  W.  A.  Thorns.  An  improvement  in  coating 
metals.     Oct.  n. 

20,240.  C.  Gottig.  Improvements  in  processes  of  gilding 
metals.     Oct.  10. 

3.   W  .  H.  Hyatt  and  F.  C.  Lingard.    Process  for  the 
improvement  of  iron.     Oct    11. 

•J'  ,4io.  W.  E.  Heys.— From  E.  Boyer,  France.  A  new 
or  improved  process  for  the  concentration  or  enrichment  of 
ores.     Oct.  12. 

Complete  Specification's  Accepted. 
1900. 
16,484.  J.    W.    Maddison    and  W.   Rhodes.     Pro..    -   ol 
melting  iron  and  materials  employed  therein.     Stpt  85. 
17,569.  S.  Michaelowsky.    Preparation  of  nickel.    Oct.  9. 
19,351.  J.  M.  Hartman.     Apparatus  for  continuous  cast- 
ing of  pig  metal.     <  let.  9. 

..  .1.  F.  Duke.     Extraction  of  gold  from   sea  water 
or  other  solutions  containing  the  same.     Oct.  16. 

18.  P.  M.  Justice.— From  B.  Talbot,   United  States. 
Manufacture  of  iron.     Oct.  9. 

1901. 

11,832.  R.  Dietrich.  Process  for  the  production  of 
highly  carburised  steel.     Oct.  9. 

11,933.  H.  S.  Blackmore.  Reduction  of  metals  and  pro- 
duction of  alloys  of  the  same.     Oct.  2. 

12,349.  I'.  Ferraris.  Treatment  of  mixed  ore  for  the 
ration  of  metals,  such  as  lead,  zinc,  copper,  iron,  silver, 
uu'l  gold.     Sept.  2.">. 

12,831.  T.  V.  Allis.     Metal  beating  furnaces.     Sept.  4. 

13,379.  G.  Taddel.  Process  for  obtaining  aluminium  and 
other  metals.     Sept.  18. 

15.538.  F.  Maruhn  and  E.  Uhthoff.     Device  for  trimming 
metal  castings.    Sept.  25. 

15.539.  F:.  Maruhn  ami  E.  Ilithoff.  Casting  machines 
with  swinging  moulds.     Sept.  25. 


15.510.  K.  Maruhn  and  E.  Uhthoff.  Device  for  pro 
ing  the  casting  out  of  the  mould  in  metal  casting  luachi 
Sept.  25. 

16,864.  C.  P.  Sorcusen.    Process  for  preparing  aluinin  i 
for  soldering.     Oct.  2. 

XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

18,488.  C.     T.   J.    Oppermann.     Improvements    iu    i 
manufacture' of  electrical  accumulator-.     Sept.  16. 

19.0'  s.   W.   S.  Henneberg  and   E.  C.  II.  Pape. 
proved  process  for  electrolytieally  precipitating  and 
taoeously    amalgamating   metals.     Complete    Specirical 
Sept  24". 

19,132.  II.  C.  Harrison.  Improvements  iu  the  elec 
deposition  of  metals.     Sept.  25. 

19,210.  W.Strickland.  An  improved  and  replenish 
dry  primary  cell  or  battery.     Sept.  26. 

19,376.  J.  Hargreaves  and  J .  W.  Stubbs.  Improvcmi 
in  electrodes.      Sept.  28. 

19,404.  C.  F.  Auer  von  Welsbach.  Improvement 
accumulators.     Sept.  28. 

20,072.  T.  A.  FMison.  Improvements  in  accumulsti 
Complete  Specification.     Oct.  8. 

Complete  Specifications  Accepted. 
1900. 

16,801.  A.  J.  de  Brito  e  Cubha.     Process  and  ap| 
for  the  electrolytic  decomposition  of  alkaline  salt  solutic 
Sept.  25. 

17,490.  B.  Kuettner.  Manufacture  of  secondary  ball 
plates.      Oct.  2. 

18,397.  J.   D.   Gilmour.      Electrolytic  deeomposi 
metallic  salts  and  apparatus  employed  therein.     Oct.  16 

19,029.  C.  Schneider.  Process  for  the  elcctrol 
oxidation  of  solutions  of  chromium  oxide  salts.     (  lot.  I' 

19,393.  R.  J.  Yarnold.     Apparatus  for  electrically  tr  ■ 
ing  air,  gases,  and  gaseous  mixtures.     Oct.  9. 

20,200.  J.  H.  Xoble  and  A.  Mem.  Improvements  ii 
relating  to  electrolytic  cells.     Sept.  25. 

21,233.  T.  Pescatoro  and  The  Tudor  Accumulator  G  • 
pany,  Ltd.     Secondary  batteries.     Oct.  2. 

22,406.  .1.  Greenwood.  Decomposition  of  alkaline  - 
by  electrolysis  and  apparatus  therefor.     Oct.  1 6. 

1901. 

12,954.  W.  Peto. — From  P.  Gouin,  France.  Electi 
secondary  or  storage  batteiies  or  accumulators.     Sept.  4 

13,300.  A.  Xodon.     Manufacture  of  electrode   pi 
secondary  electric  batteries.     Oct.  9. 

14,946.  M.  Haas.     Electrolytic  apparatus.     Sept 

15,909.  R.  W.  James.  -  From  J.  J.  Ileilmann,  Frai 
Electrodes  of  electrical  accumulators.     ( let.  9. 

16,566.  A.  T.  Davies.     Storage  battery  plates.    Sept. 

16,874.  .1.  Mactear.  Electrolytic  apparatus  for  prod 
tion  of  chlorine  and  alkali.     Oct.  2. 

XII.— FATS,  OILS,  and  SOAP. 
Applications. 
18,954.   II.  l.umplough,  trading  as  the  Albany  Manul 
luring    Company, 

Sept.  23. 

19,029.  F.  C.   Thiele,  J.   M.    Parker,  and  J.  I 
Improvements    in    or    relating    to   the    refining 


and     F.     Lamplough.      Oil    sepsTSl 


Fid 

to    the    r.t' 
mineral  oils   and  their  distillates.     Complete  Specificatic 
Sept  24. 

19,043.  A.  Kroustein.  Improvements  in  rendering  J" 
tures  of  drying  oils  or  resins  respectively,  with  wood 
insoluble  at  high  temperatures.     Sept.  2  1. 
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19,079.  G.B.Ellis. — From  Chemische  Fabrik    vim   II,  \ 
i  Utiengesellschaft,  Germany.     Improvements  in  soaps 
1  in  the  manufacture  thereof.     S.-pt.  24. 

Mj  141.  J.  Koning.  An  improved  process  for  washing 
1  other  textile  materials  which  enables  the  sub- 
.,•(1  For  such  washing   to  !»■  recovered,  and  also  for 

Dofacturing  a  homogeneous  ammoniacal  —  < »;» i > .     Sept.  25. 
.  J.  Widmer.     .See  Class  XVII. 
0.  Iinray. — From   Ameriean    Kv-Products   Com- 

n.    United    States.     Manufacture    of    oil    adapted    for 

jihonating  from  cottou  seed*.     Oct.  1. 

9,750.  E.  Springborn  and  J.  \V.  Woodthorpe.    Improve- 

its  in  and  relating   to  the   proeess  of  and   apparatus  for 

manufacture  of  soap.     Oct.  3. 

J, 79:2.  J.  I.  Mackenzie.     Improvements  in  or  relating  to 
ins  or  mechanism  for  tillering  or  extracting  oils  and  the 
i  .     Oct  4. 
0.4")4.  P.  Karutz.     .Mixing   apparatus  for  the  manufac- 
-oap.     Oct.  12. 

Complete  Specifications   Accepted. 

1900. 
I,    J.   C.   W.   Stanley   and   the   Cotton   Seed   Oil 
S  iicate,  Ltd.     Bleaching  of  oils  and  fats.     Oct.  2. 

i.  A.  des  Cressonnieres.     Soap  kneading  machines 
the  like.     Oct.  2. 

1901. 

133,  H.  Herliorn.     Process  of  treating  tar  oils    for  the 
ion  of  preservative  oils  for  coating  and  impregnating. 
9. 
.Mil.  W.  F.  Warden.     Oil  61ters.     Sept.  18. 

,085.  II.  Sefton-.Iones. — From  Siegfried  Feder  and  J. 
<le  Bucken,  Germany.  Apparatus  for  making  carpet- 
ling  soap.     Oct.  2. 

XIII.— PAINTS,  PIGMENTS,  VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 
Applications. 

,528.  D.  N.  Bertram  and  S.  Milne.  Improvements  in 
nanufacture  of  gutta-percha.  Sept.  17. 
,681.  S.  O.  Cowper-Coles  and  the  Cowper-Coles  Metals 
action  Syndicate,  Ltd.  Improvements  in  and  relating 
8  manufacture  of  white  lead.  Sept.  17. 
,964.  A.  C.  Blossier.  Improvements  in  the  manufac- 
or  preparation  of  sheet  india-rubber.  Sept.  23. 
,043.  A.  Kronstein.  See  Class  XII. 
.251.  H.  L.  Godden.  Improvements  in  the  treatment 
i  minerals  for  the  production  of  a  pigment,  and  the 
ratus  therefor.     Oct.  10. 


Complete  Specifications  Accepted. 
1900. 

,378.   A.   Kronstein.     Manufacture   of   varnishes   and 
lets  resembling  resins  and  balsams.     Oct.  2. 

427.  F.  Muller  and  G.  liossbach.   Process  for  reducing 
lelting  point  of  resin.     Oct.  9. 

783.  J.  Stenverson.     Pigments  and  dyes.     Oct.  16. 

044.     C.   F.    Nafzger.       Manufacture    of     insulating 
rial.     Sept.  25. 

V.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

249.  G.  Gautier.     Improvements   in  the    manufacture 
ificial  leather.     Sept.  26. 

263.  J.  W.  Simmill  and   R.   H.   Helmieh.     Improved 
im  or  size  for  use  in  mixing  with  pulp  for  making 
paper  for  transferring  printing,  or   for  treating  such 
Sept.  27. 


19,310.  W.  Thornton.  An  improved  compound  to  be 
Used  as  a  substitute  for  leather,  and   its  application  to  boot- 

and  shoes.    Sept.  27. 

19,542.  R.  Croasdale.  A  process  for  treating  rawhide. 
Complete  Specification.    Oct.  1. 

19,545.  II.  ltoynllmiuns.  Improvements  in  currying 
leather.     Oct.  1. 

20,262.  W.  T.  Forbes.  Improvements  in  and  relating  to 
the  treatment  of  hides.    Oct.  10. 

Complete  Specifications  Accepted. 
1900. 

14,727.  H.  R.  Riches  and  The  Wool,  Skin,  and  Hide 
Syndicate,  Ltd.  Process  for  removing  hair,  wool,  fur,  ami 
the  like  from  hides  and  skins.      Sept.  25. 

17,783.  J.  Stenverson.     See  Class  XIII. 

19,831.  F.  Valeutiner.  Tanning  or  dressing  of  skins 
hides,  and  the  like.     Sept,  25. 

1901. 

12,372.  P.  Bez  and  E.  Bez.  Tanning  hides  and  skins. 
Oct.  2. 

XVI.— SUGAR,  STARCH,  and  GUM,  Etc 

Application. 

19,720.  A.  Ashworth.  A  method  of  producing  soluble 
products  from  amylaceous  bodies.     Oct.  3. 

Complete  Specifications  Accepted. 

1900. 

18,040.  R.  Ostrejko.  Obtaining  charcoal  having  great 
decolourising  properties.     Oct.  16. 

18,622.  L.  C.  A.  Calmette.  Process  and  apparatus  for 
the  manufacture  of  glucose  by  saccharifying  mucedine-. 
Oct.  2. 

1901. 

11,442.  C.  B.  Duryea.  Method  of  manufacturing  thin 
boiling  or  modified  starch.     Sept.  18. 

12,588.  A.  Classen.  Process  for  converting  wood  and 
other  cellulose  material  into  sugar.     Aug.  28. 

16,148.  M.  Cabidos  and  J.  M.  Abram.  Manufacture  of 
starch.     Oct.  2. 

XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

18,874.  A.  E.  Berry  and  A.  Boake,  Roberts,  and  Co. 
Ltd.     An  improvement  in  finings.     Sept.  21. 

19,177.  S.  Dymond.  An  apparatus  for  drying  yeast, 
hops,  germ  food,  or  brewers'  and  distillers'  by-products  and 
the  like.     Sept.  26. 

19,186.  J.  Widmer.  Improvements  in  the  packing  of 
solidified  spirits,  mineral  oils,  or  their  products  of  distilla- 
tion.    Complete  Specification.     Sept.  26. 

Complete  Specifications  Accepted. 

1900. 

21,153.  G.  C.  Marks. — From  "  Force  "  Sociote  Anonyme, 
Belgium.     Treatment  of  yeast.     Sept.  25. 

21,355.  H.  Debeil.  Mash-tuns  for  use  in  the  preparation 
of  beer  wort.     Oct.  9. 

21,779.  J.  Fletcher.  Apparatus  for  carbDnating  liquids, 
and  filling  bottles  under  pressure.     Oct.  9. 

1901. 

12,697.  A.  G.  Bloxam. — From  Gebruder  Sulzer-Winter- 
thur.     Manufacture  of  non-alcoholic  beer.     Sept.  4. 

12,906.  C.  A.  Allison.— From  O.  Selg,  J.  Bohnet,  and 
C.  F.  Ountrum,  United  States.  Converting  wort  into  beer 
and  other  fermented  liquids.     Sept.  4. 
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Will.— FOODS.  SANITATION,  Etc.,  and 
DISDTFBCTANTS. 

Applications. 

A.— Foods. 
is.-- is.  S.  W.    Dod  and   C.   Davies      Improvements   in 
the  manufacture  of  food  From  Wool.     Sept.  80. 

:.  11.  1'.  Geddes.  Improvements  in  cond  used 
foods  by  ■  special  mode  ol  evaporation  for  either  liquids  or 
solids.     Sept.  21. 

19,972,  K.  D.  Bell.  Improvements  i'i  alimentary  pre- 
parations,    i  let.  7. 

B. — Sanitation  ;    Water  Purification. 

1  ■;..".■-'.">.  F.  T.  Bond.  An  appliance  for  aerating  and 
purifying  organically  polluted  waters,     s.pt.  17. 

\V    P.  Wrightson.     Improved  apparatus  far  an  1 
method  of  treatingand  utilising  town  refuse.     Sept.  20, 

19,125.  C.  J.  Haines.  Improvements  in  the  process  of 
and  apparatus  for  softening  (raters  and  purifying  waste 
liquors.     Sept  25. 

19.399.  The  Brightside  Foundry  and  Engineering  Com- 
panv.  Ltd.,  and  .1.  A.  Fee.  Improvements  in  refuse- 
consuming  furnaces  or  destructors.     Sept.  28, 

Complete  Specifications  Acceited. 

A. — Foods. 

1900. 

17,410.  C.  M.  Aikraau.  Process  of  preparing  concen- 
trated foods.     ( >ct.  9. 

20,819.  H.  A.  Hohson.  Production  of  beer  and  other 
beverages  and  alimentary  substances.     Oct.  2. 

21,626.  J.  H.  G.  Neiase  and  J.  IF  Boll.  Process  for  the 
production  of  margarine.     Oct.  16. 

1901. 

17,381.  C.  T.  V.  Bruun.  Method  of  preserving  eggs 
Oct  9. 

B. — Sanitation  ;    Water  Purification. 

1901. 

9982.  L.  Gathruaun.  Water  -  purifying  apparatus. 
Sept.  25. 

12,840.  J.  Bermond.     Sterilising  apparatus.     Sept.  11. 
17,649.  A.   Sorge,    jun.      Water  -  purifying    apparatus. 
Oct.  9. 

C. — Disinfectants. 
1901. 

10,549.  C.  Billing.  New  or  improved  antiseptic  or 
detergent     Oct.  2. 

XIX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 

18,559.  IF  Herfs,  nee  Baumeister.  A  supplementary 
process  for  the  manufacture  of  waterproof  and  airtight 
paper,  impervious  to  fat,  and  with  glazed  surface.  Complete 
ification.     Sept.  17. 

18,600.  .1.  B.  Tayler.  Improvements  in  the  treatment 
or  manufacture  of  paper,  applicable  for  use  in  electric 
insulation.     Sept.  17. 


19,585.  O.  Imray. — From  American  By-Products  C  . 
panv.  United  States.      Sea  Class  V. 

20.396.  A.     Fielding.       An     improved    manufacture 
viscous  (cellulose  sulpho-carbonate)   for  certain   purpi  , 
Oct  18. 

20.397.  A.  Fielding.  Improvements  in  or  relating  !• 
manufacture  of  viscose.      <  >"t.  12. 

Complete  Specification  Accepted. 

1901. 

536.  L.  Joseph.  S  ipplemcntary  process  for  the  in; 
facture  of  waterproof  and  airtight  paper,  impervious  to 
and  with  glazed  surface,     (let.  16. 

XX. -FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  and  EXTRACTS. 

Applications. 

18,733.   R.  II.  Page.      Improvements  relating  to  the 
duction    of    organic    peroxides.      Complete     Spen 
Sept.  19. 

20.027.  A.  Zimmermaun. — From  The  Chemisette  Fa 
attf  Actien  vorm.  E.  Schering,  Germany      The  mar 

of  dimethylene  tartrate.     Oct.  7. 

20.028.  A.  Zimmermann. — From  The  Chemische  Fa  k 
auf  Actien  vorm  E.  Schering,  Germany.     The  manufac 
of  methylene  citric  acid.     Oct.  7. 

20,188.  J.  Wetter.— From  The  Firm  of  F.  Hoffman. 
Roche,  Switzeiland.  Improvement  in  the  manufaitur. 
salicylide  or  salicylic  anhydride.     Oct.  9. 

Complete  Specifications  Accepted. 

1900. 

17,202.  J.  A.  Besson.  Process  and  apparatus  for  i 
tinuously  producing  and  rectifying  chloral.     Oct.  2. 

1901. 

8165.  H.  E.  Newton. — From  The  Farbenfabriken  von  - 
F.  Bayer  and  Co.,  Germany.  Manufacture  or  produc  n 
of  new  pharmaceutical  compounds.     Oct.  2. 

XXL— PHOTOGRAPHY. 

Application. 

18,970.  C.  D.  Abel. — From  Actiengesellschaft  fur  An  c- 
fabrikation,  Germany.  An  improvement  in  photogra  c 
roll-films.     Sept.  23. 

XX1L— EXPLOSIVES,  MATCHES,  Etc. 
Application. 
B.  Earle.      Improvements    in   or  relal 


19,976.  S 
explosives  or  explosive  compounds 


Oct,  7. 


Complete  Specifications  Accepted. 
1900. 

20,133.  M.  Bielefeld.     Priming  for  detonating  and 
cussion  caps  of  various  description.     Oct.  16. 

21,627.  N.  Ceipek.     Explosive  compounds.     Oct  16 

1901. 

12,017.   A.  A.  da  Silva.     Explosives.     Oct.  16. 
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I    Charles  A.  Kohn,  M.Sc,  Ph.D. 
J.  Lewkowitsch,  Ph.D. 

A.  R  Ling. 
ST.  H.  Martin. 

F.R8.       Ludwig  Mond,  Ph.D.,  F.R.S. 

B.  E.  R.  Newlands. 
John  Pattinson. 
F.  B.  Power,  Ph.D. 

D.Sc.  Prof.  H.  R.  Procter. 

Boverton  Redwood,  D.Sc. 
Walter  F.  Reid. 
John  Spiller. 
W.  S.  Squire,  Ph.D. 
Thomas  Tyrer. 


Editor : 
Watson  Smith,  34,  Upper  Park  Road,  Haverstock  Hill,  N.W. 
Assisted  by  the  following 

Robt.  Adams I.,  XV.  I 

L.  Archbutt.I.,XII.,XVIII.B. 

J.  L.  Baker XVI.,  XVII. 

H.  Ballantyne II.,  XII. 

D.Bendix III. 

E.  Benti IV.,  v.,  VI. 

J.  O.  Braithwaite XX. 

J.  F.  Briggs XVI.,  XVII. 

J.  A.  Butterfleld,  M.A.H.,  III. 

J.  H.Collins X. 

C.F.Cross V.,  XII.,  XIX 

X., 


J.  T.  Dunn,  D.Sc  ..  {VI^j 
Walter  C.  Hancock. VIII.,  IX. 

J^-Hi^^y-fxiIL.XXI. 
H.  Ingle,  Ph.D...{XIVi:^ih 

R.  L.  Jenks....V.,  XIV..XIX. 

J.  B.  C.  Kershaw. . .  .VII.,  XI. 

M.C.Lamb VI.,  XIV. 

T.  A.  Lawson,  Ph-D. . .  IV.,  XX. 

F.  H.  Leeds.. III.. XIII., XXI. 

Herbert  Levinstein.    }  TT.    t- 
Ph.D.B.Sc /  I*.  V. 

J.  McCrae.  Ph.D IV. 

G.W.MacDonald.M.Sc.XXII. 

W.  G.  McMillan  {  X-X.I^XTIV- 

W.  Macnab XXII. 

N.  H.J.  Miller,  Ph.D XV. 


H.  T.  Penter- 
mann 


Staff  of  Abstractors: 

Chas.  Mills IV.,  VI. 

C.  A.  Mitchell,")   VTT    — — .. 
B.A i  XII.,  XXII. 

G.  T.  Morgan,  D.Sc.  ...IV..V. 
J.  G.  Parker,  Ph.D X IV. 

}  XVL.XVII. 

T.  H.Pope XX.,  XXI. 

J.  C.  Richardson XI. 

F.  W.  Renaut Patent  List. 

G.  H.Robertson XI. 

Chas. Salter [  X  V*  XVl" 

R.  Sandon II. 

J.  Shields,  D.Sc,  >  TI 

Ph.D ; •"- 

A.  Shonk Gen.  Chem. 

W.  P.  Skertchley  {  Xyjf j  *xx 

E.  Sonstadt III.,  VII.,  X. 

A.  L.  Stem,  D.Sc XVII. 

E.  Howard  Tripp,}  III.,  VII., 
Ph.D j      XVI. 

Charles  T.  Tyrer XX. 

L.J.  de  Whalley,  B.Sc.  ..XVI. 

E.  W.  Wheelwright,  )  TTT, 
Ph.D i  XJUL 

A.  Wingham X. 

Joseph  T.  Wood XIV. 

A.  C.   Wright,   >  IV.,  XVIIL, 
B.SC..M.A...  i         XX. 
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NOTICES. 


'I'm.  Journal  nt  the  Society. 

In  order  that  members  max  be  supplied  with  information 

il\  a  date  as  possible,  the  Council  lias  ordered  that 

urnal   shall   be   issued   Iwico   a    month,   commencing 

i     12,  and  that  it  shall  contain  abstracts  of  French 

ami  United  States,  as  well  as  British  patents. 


Subscriptions  for  1902. 

ign  and  Colonial    Members  are   reminded   that  the 

ption  of  'J.'is.  for  1902,  payable  on  January  1st  next 

i.hould  be   sent   in   good   time  to  the  Hon.  Treasurer  (Mr. 

Samnel  Hall),  in  order  to  ensure  continuity  in  the  receipt  of 

Journal.      Any  changes  of  address  to  appear 

i  the  ne«   List  of  Members  mow  in   course  of   preparation 

bonld  reach  the  General  Secretary  not  later  than  January 

I  5th,  1902. 


Changes  of  Address. 

(Then  notifying  new  addresses,  members  are  requested  to 
rito  them  distinctly,  and  state  whether  they  are  temporary 
r  permanent.  Multiplication  of  addresses  is  also  to  be 
voided  as  tending  to  create  confusion.  When  sending 
ibscriptions,  the  use  of  the  form  attached  to  the  application 
.Ips  in  the  verification  of  addresses,  on  which  the  safe 
alivery  of  the  Journal  depends. 


Communications. 

Authors  of  communications  read  before  the  Society,  or 
■v  of  its  Local  Sections,  are  requested  to  take  notice  that 
!'ier  Bule  43  of  the  Bye-laws  the  Society  has  the  right  of 
"f  publication  for  three  months  of  all  such  papers, 
iiringement  of  this  Bye-law  renders  papers  liable  to  be 
jeeted  by  the  Publication  Committee,  or  ordered  to  be 
■stracted  for  the  Journal,  in  which  case  no  reprints  can 

furnished  to  the  author. 


1ST  OF  MEMBERS  ELECTED   22nd  NOVEMBER  1901. 

sion,   Robt.   A.,  44,   Margaret   Street,    Greenock,    X.B., 
Mining  Engineer. 

I'lagh,  Edw.  G.  R.,  28,  Leopold  Street,  Parkdale,  Toronto, 
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rbar,   Kene  R., 
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insford,  Geo.,  Laboratory,  W'igan  Coal  and  Iron  Co., 
Ltd.,  Wigan,  Analytical  Chemist. 

tins,  Arthur  W„  520,  Park  Avenue,  East  Orange,  N.J., 
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Kohl,  Herbert  C,  Craigsvtlle,  Va.,  U.S.A.,  Cement  Works 
Chemist. 

Lengfeld,  Dr.  Felix,  202,  Stockton  Street,  San  Francisco, 
Cal.,  U.S.A.,  Manufacturing  Chemist. 

Levy,  Dr.  Albert,  The  Mond  Nickel  Co.,  Ltd.,  Clydach, 
R.S.O.,  Glamorgan,  Works  Chen 

Little,  C.  A.,  Elyiia,  Ohio,  U.S.A.,  Analytical  Chemist. 

Long,  Eugene  J.,  c/o  E.  U.  Callaghan  and  Son,  City  Tannery, 
Limerick,  Ireland,  Tanner. 

Mitchell,  Frank  H.,  Orono,  Penobscot  Co.,  Maine,  U.S.A., 
Tutor  in  Chemistry. 

Moriarty,  John  J.,  1426,  Queen  Street  West,  Toronto, 
Canada,  Assistant  Chemist. 

Murray,  Jas.  P.,  Toronto  Carpet  Manufacturing  Co.,  Ltd., 
King  Street  and  Fraser  Avenue,  Toronto,  Canada, 
Carpet  Manufacturer. 

Nakagawa,  S".uke,  Hokkaido  Cement  Co.,  Kamiiso,  near 
Hakodate.  Japan,  Chief  Engineer. 

Parker,  Dr.  Wm.  Huntington,  177,  State  Street,  Boston, 
Mass.,  U.S.A.,  Chemist  in  Charge  (U.S.  Appraiser). 

Sargent,  Dr.  Geo.  W.,  Carpenter  Steel  Co.,  Reading,  Pa., 
U.S.A.,  Chemist  and  Metallurgist. 

Sparrow,  J.  Marcellus,  c/o  Imperial  Varnish  and  Color  Co., 
Ltd.,  6-22,  Morse  Street,  Toronto,  Canada,  Varnish 
and  Colour  Manufacturer. 

Steinmetz,  Chas.  P.,  Research  Laboratory,  General  Electric 
Co.,  .Schenectady,  N.Y.,  U.S.A.,  Electrician. 

Stuart,  Dr.  W.  Theophilus,  197,  Spadina  Avenue,  Toronto, 
Canada,  Physician  and  Professor  of  Chemistry. 

Thiry,  Jos.,  Inchcape,  Southill  Road,  Chislehurst,  Kent, 
Manager  (Coke  Oven  Co.). 

Vorce,  Loren  R.,  208,  Cuyahoga  Building,  Cleveland,  Ohio, 
v.,  Chemical  Engineer. 

Webster,  Geo.  J.,  Standard  Chemical  Co.,  Ltd.,  Gooderhow 
Building,  Toronto,  Canada,  Secretary. 

Voung,  A.  Henry  J.,  Carlton,  Little  Sutton,  Chester, 
Student. 


CHANGES  OF  ADDRESS. 

Atwood,    Frank    W.,    l/o    Commercial   Street;    216,  Aldk 
Street,  Boston,  Mass.,  U.S.A. 

Brearley,  H.,  l/o  Totlcy  ;   53,  Bower  Road,  Sheffield. 

Bull,   Dr.   B.   S.,   l/o    Greenwich;    26,  Westcombe    Rise, 
Humber  Road,  Blackheath,  S.E. 

B  2 


W60 


THE  JOTJBNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.      [Nov.  so,  mi. 


Dillon,  Win..  I/o  Arniley  ;  Laurel  Hank,  Haltou,  Leeds. 
Elmore,  A.  S.,  l/o  Bliickheath :  839,  Willesden  Lane,  S.W. 
Bsteourt,  C  l/o  Albert  Square;  Seymour  House,  Seymour 
Grove,  Old  Trafford,  Manchester. 

Francis,  Edwd.,l/o  Park  Valley;  Park  Ravine,  Nottingham. 
Glegg,  K.,  l/o  Aberdeen;  29,  Kimberley  Street,  Liverpool. 
Gordon,  Colin,  l/o  North  Greenwich;  Lynwood,  Vanhrugh 

Hill,  Blackheath,  S.K. 
Guess.  11.  A..  I  o  Canada;    Silver  Lake  Mines,  Silverton, 

Colo..  U.S.A. 
Haigh,  Fred.,  l/o   Paterson;  141,  Autumn  Street,  Passaic. 

S.  J.,  U.S.A. 
Harris,   L.  A.,  l/o  Glengall  Road  ;   Wyoming,  Wood  Vale, 

Lordship  Lam.  - 

Hawdon,  H.  S. ;  Journals  to  Wcstoe  Village,  South  Shields. 

Hicks,  E.  F.,  l/o  West  27th  Street;  233,  West  *4th  Street, 

New  York  City,  U.S.A. 

Ichioka,  T.,  l,o  Tokio;  Kure  Arsenal,  Hiroshima,  Japan. 

Jones,  H.  J.,  l/o  Mansfield  Road;  52,  Snainton  Dale, 
Nottingham. 

Lequin,  E.,  l/o  Rue  Ste.  Cecile  ;  (Journals)  Oie.  St.  Gobain, 
1.  Place  des  Saussaies,  Paris  (VIIIe);  Subscription  as 
before. 

Longslaff,  J.  P.,  !/o  University;  Chemical  Department, 
Heriot  Watt  College,  Edinburgh. 


Younir.  Alt'.  C,  1  o  St.  John's;    53a,  Algiers  Road,  Lady 
well,  S.K. 

Young,  J.,  l/o  Norwich;  Claremont  House,  Beverley  Roac 

Hull. 

CHANGE   OF    ADDRESS    REQUIRED. 

Youl,  J.;    l/o   Herold's    Institute,  Drummond    Road,  Be 
moudsey,  S.E. 

Lyon,    C.    W.,    224,    West   Somerset   Street,   Philadelphi 

Pa.,  U.S.A. 
Perkins,  Prof.  M.,  Union  College,  Schenectady,  N.Y.,  U.S., 

^flurastlr  £>rrtton. 

Meeting  held  on  Thursday,  October  31st,  1901. 


TV.    L.    RENNOLDSOX    IS    THE    CHAIR. 


Seminary  Place,  New 
;  41,  Bridge  Street, 
W.  106th  Street,  New 


Parmelee,    C.    W.,   l/o   Brooklyn ; 
Brunswick,  N.J.,  U.S.A. 

Pidduck,    E.    W.,    l/o    Llaubadarn 
Aberystwith,  Ws 

Poole,  Herman,  l/o  Boston  ;    157. 
York  City,  U.S.A. 

Pope,  W.  J.,  l/o  Loudon;  Municipal  School  of  Technology, 
Manchester ;  and  (Journals)  48,  Cawdor  Road,  Fallow- 
field,  Manchester,  Professor  of  Chemistry. 

Rae,  Roderick  H.,  l/o  Woodford;  Claremont,  Turner's  Hill 

Cheshuut,  Herts. 

Rennoldson,  W.  L.,  l/o  Gateshead ;  c/o  United  Alkali  Co., 
Hebburn-on-Tyne. 

ReDwick,   F.  F.,  l/o   Ilford;    Glengall,  Woodford   Green, 

Rhodes,     J.,    l/o     New    Mills;     352,    Blackburn     Road, 
Accrington. 

Rumbold,  W.  R.,  l/o  Manchester  ;    Mill  House,  Holmwood. 
Surrey. 

Ryland,  Howard  P. ;  retain  Journals  until  further  notice. 

Seabrooke,  H.  Cecil,  l/o  Reading  ;  Black  Ash,  Grav  s,  Essex 

Stocks,  H.  B.,  l/o  Southport;  8,  Oakfield  Terrace,  Hoo ton, 
Cheshire. 

Strongman,    J.    Pim  ;    Journals    to    38,    Rue    Desbordes- 
Valmore,  Passy,  Paris. 

Stubbs,  Aug.   J.,  l/o   Castaras;    20,   Calle   de   Carranza, 
Madrid,  Spain. 

Watson,   A.    Forbes,   l/o    Monkstown ;    St.    James's    Gate 
Brewery,  Laboratory,  Walling  Street,  Dublin. 

Wilkins,  A.  I).,  l/o  Allegheny;    P.O.  Box  369,  Cambridge 
Springs,  Pa.,  U.S.A. 

Yates,  W.  H.,  l/o  Farnworth  ;  32,  Chester  Road,  Southport, 
Lancashire. 


CHAIRMAN'S  ADDRESS. 
The  Chairman's  address  consisted  of  an  interesting  revii 
or  criticism  of  many  popular  beliefs,  which  he  consider 
would   not  exist  if  a  knowledge  of  chemistry,  even  sligl 
were  more  general. 

iU'bn*pool  ^>rfttoiu 


Meeting  held  on  Wednesday,  October  30th,  1901. 


MR.    C.    LOXGUET    IIIGGINS   IN    THE   CHAIE. 


THE  SECOND  HURTER  MEMORIAL  LECTURK 

The  Chairman,  in  opening  the  meeting,  said  no  doubt  the 
present  would  remember  that  in  March  1898  the  Secti 
lost  its  brightest  ornament  by  the  death  of  Dr.  Ferdiim 
Hurter.  In  response  to  the  generally  expressed  wish  tl 
something  should  be  done  to  keep  his  memory  alive,  it  « 
after  much  thought  and  deliberation  determined  that 
memorial  lecture  should  be  instituted,  to  be  delivered 
the  opening  meeting  of  the  Liverpool  Section  every  seco 
year. 

Accordingly  the  first  lecture  was  given  in  October  18! 
by  one  whose  name  had  long  been  famous  in  conned 
with  chemical  industry,  Prof.  George  Lunge  ;  and  now  af 
a  lapse  of  two  years  they  were  to  hear  the  second.  I 
Hurter,  as  was  well  remembered,  had  devoted  a  large  amoi 
of  time  and  energy  to  the  study  of  one  of  the  most  charm: 
of  all  subjects,  photography,  and  some  of  the  resnll 
work  were  contained  in  the  pages  of  the  Society's  Jonrc 
The  present  lecture  was  to  be  given  by  one  who  I 
studied  deeply  and  successfully  the  science  of  photograj' 
and  who  scarcely  needed  introduction.  He  then  called 
Sir  William  Abney  to  deliver  his  lecture. 

THE  PHOTOGRAPHY  OF  COLOUR. 

BY    SIR    WM.    DE    W.    ABNEY,    K.C.B.,    D.C.I,.,    D.SC.,   F.B.f 

\\  in  n    I    hail   the  honour   of  an    invitation   to  deliver 
Hurter . Memorial  Lecture,  I  hesitated  to  accept  it,  foralthoi 
1  was  an  original   member  of  your  Society  and  one  of 

first  members  of  its  Council,   I   have   for   ~ an 

ceased   to  belong  to  it  that  I  could   not  convince  D 
could   find   a   suitable   subject    for   it  consistent    with 
objects  of  the  Society.     1  remembered,  however,  an  epo 
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making  paper  by  Dr.  Hurler  and  Mr.  Driffield  in  the 
Journal  of  1S91.  and  it  struck  me  that  photography,  with 
which  it  dealt,  was  not  excluded  as  an  appropriate  subject  for 
the  Hurter  Memorial  Lecture.  This  being  no,  1  accepted  the 
invitation,  and  all  the  more  rcadilj  .  a<  I  believe  I  am  right  in 
saying  that  it  was  owing  to  some  remarks  of  mine  made  on 
i  public  occasion  at  Widnes  that  Dr.  Hurter  "as  induced  to 
urn  his  attention  to  certain  scientific  problems  in  photo- 
Trsphv  then  waiting  solution.  I  cannot  hope  to  give  yon  a 
ccturc  at  till  of  the  same  calibre  as  the  first  memorial 
ccture,  but  I  shall  endeavour  to  make  clear  to  you  the 
•dentine  principles  which  underlie  the  reproduction  of 
coloured  objects  as  coloured  pictures  by  moans  of  photography, 
II  in  short  the  photography  of  colour.  I  shall  not  touch  on 
•holography  in  natural  colours,  that  is,  the  production  of  a 
.  aph  which  by  the  direct  action  of  light  takes  the 
inea  of  nature.  At  present  any  such  photographs  are 
ither  evanescent  by  exposure  to  light,  or  have  to  be  i 
a  such  a  manner  that  they  are  rather  of  scientific  than 
ndustrial  value. 

I  propose  to  treat  the  methods  of  colour   photography 

ot  historically,  but   from    the  scientific   principles   which 

oderlie  it,  and  which  must  be  followed  to  obtain  success  in 

•orking  it. 

An  instrument  will  be  used  in  the  lecture  to-night  which 

devised  for  studying  colour,  and   this  must   be   briefly 

xplained.      Its   object  is    to    obtain  pure   monochromatic 

ulours  which  will  fill  a  fairly  large  space,  and  which   space 

an  also  be  filled  by  a  mixture  of  any  or  all  of  the  spectrum 

llours.     The  diagram  shows  the  arrangement. 

The  rays   R   R,  coming   from  the   positive   pole  of  the 

eclric  light,  are  collected  by  a  lens,  L,  and  an  image  of  the 

rater  thrown  on   the  slit  S.      After  passing  through  the 

•Ilimator  C,  the  rays  emerged  as  parallel  rays  ;  part  passed 

irough  the  prisms  P,  and  P2,  were  collected  by  a  lens,  L3, 

id  a  spectrum  was   formed  on  a   slide,  D  (which  will  be 

ore  fully  described),  in  which  slits  could  be  placed,  and 

i  image  of  the  surface  of   the  first   prism  was  formed  on 

te  white   surface  of  a  cube,  E,  by  means  of  the  lens  L4, 

arranged  that  the  image  of  one  edge  of  the  prism   fell  at 

the  other  edge  falling  outside  d.     The  other  beam  which 


Fig.  1. 
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ssed  through  the  collimator  was  reflected  from  the  surface 
the  first  prism  to  a  mirror,  Gj,  and  passed  through  a  lens, 
,  then  through  a  bundle  of  glass,  G",  placed  at  an  angle 
the  beam,  and  on  to  the  surface  d  c  of  the  cube,  a  rod,  Ku 
ing  placed  in  its  path,  to  secure  that  this  white  beam  did 
t  fall  on  a  d,  on  which  the  colour  mixture  fell.  The 
rtion  of  the  beam  which  was  reflected  from  G"  was  again 


reflected  by  (iul.  a  silvered  mirror,  on  to  ac,  a  rod,  Kj, 
being  placed  in  its  path  to  prevent  it  falling  on  ad.  In  all 
three  beams,  sectors,   M1,   M",  and  M"1,  were  placed,  to 

allOTI  any  or  all  to  be  reduced  in  intensity  at  pleasure,  A 
small  ray  of  light,  Z,  was  allowed  to  pass  beyond  Ps,  and 
fell  on  a  small  mirror,  G",  i  ted  it  on  to  the  back 

of  D,  casting  a  Bhadow  of  a  needle,  N,  fixed  to  B,  the 
camera,  on  S.  a  scale  at  the  back  of  D.  L,  is  a  lens  of 
short  focus  which  could  he  moved  into  a  fixed  position 
behind  L,  to  throw  an  enlarged  image  of  the  slit  on  a  scale 
placed  below  ,/  •  ■.  By  tho  insertion  of  a  supplementary 
lens  the  spectrum  can  be  thrown  on  tin  screen  instead  of 
a  ul.iie  patch  being  formed  by  the  recombination  of  all  the 
spectrum  rays. 

I  in nst  remind  you  that  in  the  spectrum  we  have  the  only 
pure  colours,  that  each  coloured  ray  has  a  different  wave 
length,  and  that  from  the  limit  of  the  red  to  the  limit 
of  the  violet,  not  an  octave  of  vibrations  is  embraced.  Even 
with  this  limitation  it  might  well  be  conceived  that  the 
retina  which  receives  shocks  from  waves  of  such  varying 
lengths  must  be  a  very  complex  piece  of  apparatus  to 
distinguish  one  hue  from  the  other.  It  would  be  so  if  there 
was  an  apparatus  in  it  for  receiving  and  sorting  out  each 
series  of  vibrations,  but  Young  emphatically  showed  thai 
in  order  to  receive  the  sensation  of  any  colour,  only  three 
pieces  of  visual  apparatus  were  necessary,  each  of  the  three 
being  devoted  to  one  single  sensation.  In  other  words,  he 
announced  that  any  colour  in  nature  would  he  imitated  by 
mixing  in  varying  proportions  a  red,  a  green,  and  a  blue 
light.  In  1861  Clerk  Maxwell  followed  up  Young's 
hypothesis  and  published  a  paper  in  which  he  gave  curves 
of  necessary  intensities  of  the  three  different  standard 
spectrum  colours,  which  he  chose,  to  match  each  colour  in 
the  spectrum.  His  method  consisted  of  choosing  three 
rays,  one  in  the  red.  another  in  the  green,  uiid  a  third  in 
the  blue  as  standards  and  placing  two  slits  in  the  spectrum 
in  position  of  two  of  those  rays,  say,  in  the  red  and  blue. 
The  third  slit  he  primarily  placed  in  the  third  standard 
ray,  and  by  opening  or  closing  the  slits  he  obtained  a  match 
with  a  white  light  both  in  colour  and  in  intensity.  He  then 
altered  the  position  of  the  green  slit,  and  again  by  similar 
methods  matched  the  same  white.  After  the  positions  in 
the  green  had  been  exhausted,  he  again  placed  his  slits  in 
the  standard  positions  as  a  check,  matched  the  white  and 
then  altered  the  position  of  the  red  slit,  and  so  on,  always 
forming  white  and  noting  the  width  of  the  three  slits  on 
each  occasion.  He  really  observed  through  the  slit  of  the 
spectroscope  aud  illuminated  the  three  slits  in  the  spectrum 
with  white  light,  aud  made  the  matches  with  the  colour 
seen  on  the  prism  face.  The  principle  is  obvious  for  a 
spectroscope  is  reversible.  From  these  results  he  obtained 
equations  in  terms  of  the  width  of  the  slits  such  as  are  given 
below.  The  numbers  in  brackets  denote  the  scale  number 
which  applied  to  known  colours  in  the  spectrum.  The 
standard  colours  he  chose  were  at  scale  numbers,  (24),  (44), 
and  (68). 

16-1(28)  +  25-6(44)  +  30-6(68)  =  White 
22-0(32)  +  12-1(44)  +  30-6(68)  = 
21-7(24)  +  10-4(44)  +  61-7(56)  = 
18-0(24)  +  31-2(44)  +  32-3(72)=       „ 

Eliminating  the  white  from  the  equations  he  got  the 
following  results : — 

44-3(20)  =  18-6(24)  +  0-4(44)  + 
16-1(28)  =  18-6(24)  +  5-8(44)- 
22-0(32)  =  18-6(24)  +  19-3(44)  - 
25-2(36)  =  12-2(24)  +  31-4(44)  - 
41-4(48)  =-2-6(24)  +  31-4(44)  + 


2-8(68) 
01(68) 
0-1(68) 
0-8(68) 

3-5(68) 
62-0(52)  =-3-4(24)  +  81-4(44)  +  17-4(68) 

(It  may  be  remarked  that  on  his  scale  C.  was  abont 
21£,  D.  29i,  E.  44  (a  standard  colour)  F.  56,  and  G.  80. 
The  standard  red  was  a  little  yellower  than  the  red  lithium 
line  and  the  blue  about  the  same  as  the  blue  lithium  line.) 

The  annexed  diagram  shows  the  results  graphically 
The  equations  which  have  in  them  minus  quantities  of 
standard  colours  are  puzzling  at  first,  but  the  difficulty  will 
vanish  after  seeing  a  subsequent  diagram.      It  Bhould  be 
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remembered  that  Maxwell's  curves  are  given  in  terms  of 
tne  -   i.  and  have  only  individually,  and  not 

collective!} ,  hhv  physical  meaning. 


Koenig  was  the  next  observer  to  whom  allusion  need  be 

made,  and  from  his  curves  of  the  sensations  we  gather  that 

thefundamental  three  sensations  so  overlapped   that  it  was 

impossible  to  reproduce,  with  even   pure  spectrum  colours, 

the  intermediate  colours  except  tinged  with  white. 

Fig.  3. 


Your  lecturer  was,  I  believe,  the  next  investigator  of  the 
colour  sensations,  and  whilst  in  details  his  results  differ  from 
Koenig*s,  in  the  main  features  they  are  identical.  The 
curves  which  he  obtained  (given  below)  show  the  sensa- 
tions when  it  is  supposed  that  equal  stimuli  applied  to  each 
of  the  three  make  white  light.  Parenthetically  it  may  be 
remarked  that,  on  this  supposition,  the  areas  of  the  three 
curves  must  be  equal,  since  the  combination  of  the  whole 
spectrum  gives  white  light.  It  must  be  remembered  that 
the  curves  show  fundamental  colour  sensations,  and  are  not 
colourt. 


most  nearly  approaching  the   colours  that   would  he  gi\ 
by  stimulation  of  the  given   and   blue  sensations  alone 
rays   close    to   the    green    magnesium  line   b    and    the   h 
lithium   line  of  the   spectrum.      At   these  points 
the  sensation  colours  to  which  a  little   white   light  has  b< 
added.   These  positions  in  the  spectrum  are  not  far  from  tin 
empyrically  selected  by  Clerk  Maxwell,  and  a   study  of  i 
figure  will  show  that  his  minus  quantities  are  fully  account 
for.     Broadly,  it   may  be  stated  that,  in  order  to  match 
intermediate  spectrum  colour  from  the  yellow  to  the  b! 
by  a  mixture  of  any  three  colours,  white  light    must 
added  to  it.     With  the  apparatus  before  you  this  can 
effected  and  a    match  made  in  the   laboratory,   but   it 
beyond  a  lecture  experiment  possibility. 

The  next  two  diagrams  show  the  percentage  of  sensatit 
in  the  different  colours  and  the  actual  luminosity  | 
brightness)  of  the  spectrum  divided  up  into  sensation  lui 
nosities.  It  will  be  seen  that  the  luminosities  of  the  i 
and  green  sensations  are  very  large  compared  with  that 
the  blue. 

Fig.  5. 
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It  will  he  noticed  that  the  only  rays  which  stimulate  one 
sensation  are  in  the  red  of  the  spectrum,  and  the  red 
lithium  line  may  be  taken  as  typical  of  them.     The  colours 
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Normal  Luminosity  Curves  in  Wave-lengths 
(Electric  Light)  divided  into  Sensation 
Luminosities. 

Table  I.  shows  the  actual  measures  from  which  the  I 
5,  and  6  were  constructed. 

Column  I.    shows  the  wave-lengths ;  Columns   II.,  I 
and    IV.   the   percentage    luminosity    of    tli 
Column  V.  the  luminosity  of  the  spectrum;  Coluan 
VII.,   and  VIII.   the   luminosity  of  the  sensations  in 
normal   spectrum.     The    approximate   areas   of   the  tli 
curves  shown  in  Columns  VI.,  VII.,  and  VIII.  are  747 
34 1- 3,  and  5-3  for  the  red,  green,  and   blue  sensatmn- 
spectively,  and  the  equation  for  white  is — 
BS  GS         BS         W 

68-14  +  31-38  +  0-48  =  100. 

Columns  VII.  and  VIII.  have  to  be  multiplied 
and  68;'14'  i.e.,  by  2-17  and  142  respectively,  to  give  eq 
areas    with     the    red    sensation    curve    in    Column 
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Inmns  IX..  \.,  and  XI.  .--how?  the  ordinate*  of  these 
■as,  which  will  then  be  equal.  As  the  areas,  when  equal, 
e  white,  the  ordinates  at  any  point  where  equal  will  give 
ite. 

it  is  well  that  we  should  pause  and  consider  how  it 
ses  that  a  variety  of  different  vibrations  can  affect  one 
ce  of  apparatus  which  can  be  set  in  oscillating  motion, 
connect  two  pendulums,  or,  rather,  cause  them  to 
ctoneupon  another.  We  may  have  one  of  them  vibrating 
h  a  set  swing  which  remains  unalterable  in  amplitude, 
ilst  the  other  may  be  capable  of  increasing  or  diminishing 
length  of  swing.  When  the  two  pendulums  are  of 
Vrent  length  and  both  are  vibrating,  if  that  which  has  a 
*d  swing  is  so  connected  with  the  other  that  it  gives  it 
ilow  during  each  swing,  the  blow  will  tend  to  increase 
swing,  and  gradually  the  phase  of  swing  will  alter,  so 
t  when  one  begins  to  descend  the  arc  described  the 
it  will  be  ascending.  The  swing  of  the.  latter  pendulum 
then  diminish,  and  6nally  cease  altogether,  when  it  will 
in  begin  to  move,  and  once  more  reach  its   maximum 

Fig.  7. 


amplitude.  Such  a  motion  is  to  be  seen  in  Fig.  7,  which 
is  one  drawn  by  a  modification  of  the  apparatus  used  for 
Lissajou's  figures.  The  increase  and  decrease  of  the  swings 
of  the  second  pendalum  are  well  seen. 

The  same  kind  of  motion  is  found  in  a  resonator.  Helm- 
holtz  calculated  the  loudness  of  a  sound  which  would  be 
given  out  from  it  when  set  in  motion  by  notes  in  tune  and 
out  of  tune  with  it,  and  he  obtained  a  curve  which  is  the 
same  as  that  which  would  begot  by  lengthening  or  shorten- 
ing the  pendulum  which  was  influenced  by  the  oscillations 
of  the  pendulum  having  a  fixed  length  and  swing.  The 
maximum  ordinate  is  taken  as  100,  and  represents  the  loud- 
ness of  the  note  given  out  by  the  resonator  when  a  note  in 
tune  with  it  was  struck.  The  following  table  and  figures  give 
his  results.  They  show  that  it  is  a  .symmetrical  figure  on  each 
side  of  the  maximum  when  the  supposition  is  made  that  the 
notes  struck  were  all  equally  loud.  Where  the  notes  struck 
are  of  gradually  diminishing  loudness  the  fignre  would  be 
altered,  and  if  for  "  sound "  you  read  "  light,'-  and  for 
"  resonator  "  read  "  sensation  apparatus,'*  the  curve  would 
be  altered  as  shown  in  Fig.  9,  since  the  energy  of  the 
spectral  rays  increases  from  the  violet  to  the  red. 

Fig.  8. 
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Fig.  9. 


Amplitude   of  Vibration    ob    ah    Atom    lcted    OPOH 

bt  Waves  of   increasing  Length  and  increasing 

Bhekgt  (calculated). 

The  following  table  applies  to  the  curve  shown  in  Fig.  8. 
Table  II. 


Difference  of  Pitch. 

Intensity  of  Vibration  in  Resonator. 

o-o 

100 

o-i 

74 

-'•_■ 

41 

0-3 

24 

0-4 

15 

0-5 

10 

0-6 

7-2 

0-7 

5-4 

0-8 

4-2 

0-9 

33 

l-ii 

10  IS  10  IS  30  JS 


1C  IS  10  V  iO  M 


1 


»  ,1  10  IS  iO  JS 


which  it  offers  to  the  passage  of  light  through  it,  snppi  , 
always    that    some    known    scale   of    obstruction 
applied. 

Such   a  scale  of  obstruction  can  be  made  by  . 
small    portinus    of    the    same    plate  to    a   light    ol 
intensity    fur  varying   knowu   times.       Fig.    10    sin 
negative  of  the  solar   spectrum  on  a  Cadett  spectral 
When   the   spectrum  and  this  scale  arc  developed  t 
and  the  obstruction  to  light  measured  in  the  latter,  we  o 
apply    the    obstruction    offered   by  different    parts   of  « 
developed  spectrum  image   to  the  obstruction  can 
by  the   scale,  and  obtain  an  estimate  of  the  relative 
of  molecules  decomposed  by  each  separate  ray.     Cm 
the  diagram   (Fig.    11),  taken   from    a    similarly  exp  ,1 
bromide    plate,   shows    that,  allowing   for   the   inrr 
spectrum    energy   from   the   red   to    the    blue,   thl 
obtained  is  not   unlike  that  which   Helmholtz  calcol 
the  resonator. 


Now  I  have  been  somewhat  particular  in  bringing  this 
bye-subject  before  you  because  what  applies  to  the  sound 
waves  impinging  on  a  resonator  applies  not  only  to  light 
waves  when  they  act  on  the  visual  apparatus,  but  also  when 
they  act  on  the  atoms  of  the  molecules  of  the  silver  salt 
which  form  the  sensitive  substance  in  a  photographic  film. 

Adopting  as  unchallenged  the  chemical  theory  of  the 
formation  of  the  photographic  image,  we  can  show  how 
the  proportion  of  the  number  of  molecules  that  are  decom- 
posed in  a  given  time  by  the  "  swinging  out "  of  the 
sphere  of  molecular  influence  of  the  halogen  atoms  varies 
through  the  different  average  amplitudes  which  are  caused 
by  the  blows  of  the  ether  waves  of  different  oscillation 
frequency. 

Fig.  10. 


If  we  tike  pare  br>-n;.1:oc  Bil»er  a^  an  example  til 
expose  it  on  a  photographic  plate  to  the  spectrum  for  a 
given  time,  each  ray  of  a  different  wave  length  will  decom- 
pose a  different  number  of  the  molecules.  The  number  of 
molecules  so  decomposed  can  be  estimated  by  the  amount 
of  silver  reduced  on  development,  and  the  amount  of  silver 
in'itfrtum  lean  be  estimated  by  the  amount  of  obstruction 
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We  see  from  the  figure  that  the  maximum  uumh 
molecules  is  decomposed  by  the  blue  ray  near  the  lithion 
and  that  it  extends  beyond  the  place  where  the  blue  v 
sensation  starts  near  the  green.  If  an  exposure  of  a 
be  made  to  a  view  through  a  cell  of  sulphate  of  qu 
(which  cuts  off  the  ultra  violet  rays)  it  may  be  taken  tha 
print  from  the  negative  will  closely  represent  what  such 
would  appear  to  a  person  possessed  only  of  the  blue  cr 
sensation,  and  it  may  be  said  that  such  persons  do  exist 

Up  to  this  point  I  have  been  endeavouring  to  clea 
ground  for  a  further  look  into  the  question  of  the  pi 
graphy  of  colour. 

There  are  two  methods  of  representing  the  pictur 
coloured  objects  to  the  eye.  The  first  is  of  course  as  pi 
and  the  second  as  images  thrown  from  a  lantern  on 
screen.  The  second  is  the  easier  to  deal  with  first, 
reasons  which  will  be  apparent  as  we  proceed, 
method,  again,  is  capable  of  subdivision  (a)  whin 
colours  are  produced  by  mixed  lights,  and  (6)  whore 
duced  by  absorption  of  colours  in  a  film.  I  propose  to 
with  (u)  first. 

We  have  already  seen  that  to  produce  any  colours 
three  sensations  are  necessary,  and  if  we  could  have 
three  pure  colours  stimulated  by  the  three  Bensatifllii  I 
colours  would  be  theoretically  the  perfect  ones  with  n 
the  mixed  lights  ought  to  be  made.  This  is  impossible 
with  this  limitation  I  propose  first  of  all  to  consider  *1 
the  theoretically  perfect  plan  of  producing  a  coin 
picture  on  the  screen  by  the  superposition  of  three  colo 
images. 

We  must  choose  the  three  spectrum  colours  » 
are  theoretically  best,  and  which,  when  combined,  will 
tints  which  are  as  nearly  as  possible  unmixed  with  w 
These  three  colours  are  the  colours  which  nearest  appr 
to  the  three  sensations,  and,  as  before  said,  are  best  n 
sented  by  the  red  lithium  line,  the  green  (4)  inagne 
line,  and  the  blue  lithium  line  of  the  spectrum.  T» 
these  for  our  Btarting  point,  we  have  to  consider  wbat  sli 
be  the  intensity  of  these  three  colours.     It  may  be  take 
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inted  that,  if  we  have  three  transparencies  whose  images 
e  to  be  combined  on  the  screen,  at  one  part  they  will 
v.  to  represent  a  white,  and  that  the  white  will  he  repre 
uted  in  each  transparency  (positive)  us  bare  glass.  The 
[entity  of  the  three  colours  must  therefore  be  such  as  will 
1,-u  mixed,  without  any  obstruction  to  any  of  the  three 
n,  give  white  light. 
The  colours  and  their  intensities  are  thus  fixed. 


The  next  question  to  deal  with  is  the  theoretically  perfect 

negative  from  which  the  positives  an  to  be  prod id.    Now 

for  the  purposes  of  this   lecture   I   have  taken  the  above 

named  thr< lours   of   the   spectrum   and    match,.,!   the 

intermediate  spectrum  colours  by  their  mixture  and  obtained 

[position  of  all  the  spei  tru olours  in 

the  terms  of  thesi  three  colours,  omitting  the  white  added. 
The  table  and  Pigs.  12,  13,  and  14  show  the  results. 


Table  III. 
Table  oj  Percentages  and  Luminosities  of  Colours  in  the  Prismatic  Spectrum. 


oak 

Wave 
Length. 

I'ercrlltau'e  (' iinsitinn. 

Spectrum 
Luminosity 

Luminosity. 

Equal  Lmounts  of  Colours 
make  H 

\c 

- 

Red. 

(.'recti. 

Blue. 

Red. 

1  oeru. 

Blue. 

Bed 

Green. 

Blue. 

04 

7,217 

100 

0-5 

0-5 

1-05 

■ 

i'..:c,7 

ioo 

2-0 

2-0 

4-2 

00 

6.728 

100 

7-„ 

70 

14-7 

58 

100 

81 

21 

0 

48-2               0 

80 

6,330 

85 

ih 

60 

42-5 

7-3 

u'.ij             7-5 

M 

6,152 

69 

81 

80 

55-2 

110               24-8 

Si 

5,996 

50 

80 

86 

48 

48 

101                is 

B0 

5,850 

36 

64 

100 

36 

84 

7.V.",            64 

48 

5.720 

25 

75 

97 

24'2 

72'8 

60"8             72'8 

46 

5,5!)6 

17 

83 

87 

1  IS 

7242 

»1 • 1              72'2 

M 

5,481 

11 

89 

75 

8-25 

00 -75 

17-3             6675 

42 

6.378 

6 

94 

62-8 

3'76 

68-8 

7'9             58-8 

40 

5,270 

2-5 

97'5 

50 

1-26 

is-,; 

2'0 

48-6 

88 

5,172 

0-6 

99-6 

36 

0'2 

85-8 

0T, 

35-8 

0 

36 

5.0S5 

99 

1 

24 

23*76 

0-24 

23-70 

lo-l 

34 

5,1102 

96 

4 

11-2 

1363 

0-57 

13-63 

21-7 

a 

4,024 

91 

SI 

8-5 

7 -7;!:, 

u  765 

7-7:!.-, 

33-1 

30 

4,848 

82                     18 

5-7 

1-674 

1-26 

4-071 

in 

38 

4,776 

68                     32 

4'n 

2-72 

1-28 

2-72 

,",.j  ■  4 

86 

4,707 

45                     65 

8-9 

1-26 

1-54 

l'->0 

G0-1 

4,639 

25                       76 

1*9 

IC4S 

1  -42 

0-48 

01-4 

>8 

4,578 

11                     89 

1-4 

0-16 

1-25 

0'15 

54-1 

SO 

4,517 

0                     100 

1-1 

0 

1-10 

0 

47-1! 

18 

4,459 

100 

0-86 

0-86 

37.3 

16 

4,1111 

100 

0-70 

0-70 

30  "3 

14 

4.849 

100 

ir-,6 

0-56 

2t  2 

19 

4,290 

100 

0-46 

0-45 

19-5 

10 

4,245 

100 

0-34 

0-84 

14-7 

- 

4,197 

100 

0'26 

0-20 

11-3 

0 

4,161 

100 

0-18 

0-18 

7-8 

4 

4,106 

100 

0'14 

0-14 

6'1 

i 

4.060 

100 

o-io 

o-io 

4'3 

0 

4,018 

100 

0-6 

06 

3-8 

'  we  were   to   translate   the   three   colours    into   their 
ation  equivalents,  Fig.  5  and  Fig.  12  would  he  identical. 

Fig.   12. 

:rcentage  Composition  op  Spectrum  Colours  in 
Luminosities  of  Red,  Green,  and  Blue. 


Scale  of  prismatic  spectrum. 
(X,  Y,  Z  =  position  of  slits.) 

uowing  the  luminosity  of  the  different  rays,  the  luminosity 
e  of  the  spectrum  can  be  converted  into  the  luminosity 
le  three  colours  (Fig.  13),  and  from  these  we  can  ealcu- 
the  scale  of  ordinates  to  make  the  areas  of  the  three 
aosity  curves  equal  (Fig.  14),  which  is  diagrammatically 
>g  that  the  three  naked  colours  will  make  white.  The 
of  the  areas  of  the  colour  luminosities  into  which  the 
spectrum  luminosity  was  divided,  of  course,  would 
mally  well  found  (and  indeed  was  found)  by  measuring 
uminosity  of  the  colours  coming  through  the  three  slits 
e  spectrum  which  formed  white  light.     The  ratio  of 


the  areas  to  one  another  was  found  to  be  identical  with  the 
ratio  of  the  luminosities  coming  through  the  three  slits. 

Fig.  13. 

Luminositt  op  Spectrum  divided  into  Red,  Green-, 
and  Blue  Luminosities. 


Scale  of  prismatic  spectrum. 
(X,  Y,  Z  =  position  of  slits.) 


From  the  figure  it  will  be  seen  that  the  spectrum  is 
divided  into  two  parts,  the  point  of  separation  being  the 
spot  from  which  the  green  light  is  selected.  One  of  the 
portions  is  occupied  by  the  red  luminosity  and  the  other 
by  the  hlue,  whilst  a  curve  of  green  luminosity  overlaps  both 
the  others,  finishing  at  the  red  and  blue  lithium  lines,  which 
are  the  colours  selected  to  represent  the  red  and  blue  lights. 
The  opacities  of  the  negatives  at  every  point  must  be 
proportional  to  the  luminosity  of  the  three  sensations,  and 
from  such  negatives,  positives  should  be  taken  in  which 
the  transparency  of  deposit  is  similarly  proportional.     In 
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...-■  Barter  and  Driffield's  work  gives 
aid,    and    thfi-  -     have    maon    simplified    this 

problem. 

Fig.  14. 

CURVI-    01    COLOHM    WHEN    EQUAL    WlDTH    OF    S 

forms  White. 


Scale  of  prismatic  spectrum. 
(X,  Y,  Z  =  place  of  slits  in  spectrum.) 

Now  I  will  try  and  represent  what  1  have  so  far 
endeavoured  to  explain  in  :i  simple  manner,  so  that  it  may 
impress  itself  on  yon.  First  of  all,  the  three  slits  are  placed 
in  the  spectrum  in  the  theoretical  positions,  and  a  patch  of 
white  licrht  is  made  by  their  mixture.  I  then  place  in  front 
of  the  slits  three  lenses  of  equal  foci,  instead  of  the  single 
lens  I,,  (Fig.  1),  and  form  three  patches  of  red,  green,  and 
blue.  In  contact  with  the  face  of  the  prism  (see  Fig.  1) 
I  place  a  coloured  transparency,  and  we  have  three 
images   of  the    picture  in    different   colours   (Fig.    15).     I 

Fig.  15. 
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withdraw  the  ihree  lenses  and  substitute  the  oue  for  them, 
and  we  see  the  coloured  image.  I  withdraw  the  slits,  and  we 
have  the  image  in  white  light,  more  brilliant  than  before, 
but  still  the  same  in  colour.  I  repeat  this  with  another 
coloured  image,  with  the  same  results.  Thus,  for  three- 
colour  photography  we  have  to  see  that  the  three  unob- 
structed colours  sent  through  the  three  positives  make 
while,  and  then  the  three  images  formed  of  the  same  colours 
and  superposed  will  give  a  correct  representation,  or  nearly 
so,  of  the  object. 

abject,  B0  far,  has  been  treated  from  a  theoretical 
standpoint,  and  not  from  a  practical  or  practicable  basis. 
The  spectrum  colours  are  not  available  for  ordinary 
commercial  work,  and  means  have  to  be  taken  to  get 
colours  from  other  sources  than  that  of  the  spectrum.  Ives, 
by  his  intuitive  genius,  and  by  his  study  of  Maxwell's 
carves,  produced  three  colours  for  illuminating  his  three 
positives  closely  approximating  to  the  colours  which  present 
theory  indicates  as  correct.  They  are  produced  by  trans- 
mitting white  light  through  coloured  screens  or  filters.  The 
red  is  as  pure  a  red  as   can  be  obtained — not  quite  as  red, 


perhaps,  as  the  lithium  true  red.  but  still  not  far 
His  green  is  a  green  which  matches  a  spectrum  colo 
little  nearer  the  red  than  that  given  by  the  study  of 
colour  sensations.  By  this  choice  the  rcis,  oranges, 
yellows  are  less  mixed  with  white  than  they  would  I 
been,  but  the  blues  and  blue-greens  suffer  proportion 
His  blue  matches  one  close  to  the  blue  lithium  line, 
allows  no  red  to  piss,  whioh  is  most  frequently  a  faul 
blue  screens.     Their  spectra   (Fig.  16)  show  that  the 


Fig.  lfi. 


E-REEH 


first  occupy  but  small  spaces  in  the  spectrum.  T  r 
luminosities  are  chosen  so  that  when  the  light  passes  thro  i 
each,  unobstructed,  to  the  screen,  the  resulting  mixtur  i 
white.     The  curves   in  Fig.  17   show  the   colour  pn 


Fig.  15 
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ich  wlii.-ti  goes  to  1 1 1  i k . ■  up  the  different  colours  of  the 
tram,  and  Fig.  18  shows  the  spectrum  luminosity  divided 
the  luminosity  of  the  three  colours. 

iring  tables  apply  to  Figs.  17  :in<i  18  : — 
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following  are  the  remaining  luminosities  of  the 
mil.  which  are  represented  by  the  red  anil  blue  of  the 
edia  :— 

Table  V. 


(To,         Luminosities.  Scale  Xo.  Luminosities. 
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*  se  luminosities  (which  are,  of  course,  the  luminosities 
'  -peetrum  itself)  are  shown  in  Fig.  18,  as  the  continua- 
n    the  red  and  blue  curves  respectively. 

•    VI.    gives  the   wave-length  values   of  the   scale 
I  n  ol  the  spectrum, and  applies  to  diagrams  12,  13,  14, 


Tun  i    VI. 
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The  practical  question  of  obtaining  the  negative  remains. 
Now  I  may  at  once  state  that,  except  with  the  ordinary 
bromide  plate,  which  with  very  prolonged  exposure  is  sensi- 
tive into  the  red,  no  theoretically  perfect  negatives  are 
possible  so  far.  The  photographic  plates  (Fig.  19)  which 
can  be  impressed  by  the  red  through  the  use  of  dyes  in  the 
lilms  have  curves  of  sensitiveness  mi  jagged  that  no  absorbing 
screen  has  been  found  which  can  follow  the  jaggedness  and 
cut  off  exacth  the  right  proportions.  See  also  curve  II., 
Fig.  11,  which  is  that  of  a  bromide  plate  dyed  with  eosine. 

Fig.  19. 


!!  II 


Xi      No. 
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\Vith|the'ordinary  bromide   plates,  in  which  the  curve  of 
sensitiveness  shows  no  contraflexures  (see  curve  I.,  Fig.  11), 

Fig.  20. 
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proper  absorbing  in  be  found,  but  the  exposure 

for  the  rd  oegative  is  so  prolonged  that  their  use  becomes 
impracticable.  I  have  myself  photographed  a  spectrum 
with  such  a  plate  with  proper  screens,  which  reproduced 
verv  accurately  the  spectrum  (Fig.  20).  The  absorbing 
-creen  to  cut  or}'  the  different  parts  of  the  spectrum  is  the 
crux,  and  it  is  erident  that  even  with  plates  sensitive  to  the 
red  and  yellow  vsee  Kg,  19)  a  compromise  with  theoretical 
perfection  DM  to  be  made,  owing  to  the  irregularity  in 
the  curves  of  sensitiveness  alluded  to. 

Objects  iu  nature  are  seen  by  reflected  light,  and  all 
objects  so  seen  not  only  show  their  own  local  colour  and 
light  and  shade,  hut  they  also  reflect  a  fair  proportion  of 
white  light.  The  very  small  percentage  of  white  light,  there- 
fore, which  is  found  in  the  mixture  of  the  colours  coming 
through  the  screens  becomes  inappreciable ;  and  if  that 
local  colour  be  rendered  correctly,  any  small  percentage  of 
white  light  which  is  in  excess  becomes  negligible. 

Again,  colours  of  objects  are  not  pure  spectrum  colours, 
but  if  examined  by  the  spectroscope  are  found  to  occupy  a 
considerable  space  in  the  spectrum,  and  this  enables  a  system 
of  compensation,  which  the  irregularity  of  the  sensitiveness 
of  the  plate  requires,  to  be  brought  into  play,  for  it  must 
be  recollected  that  the  colour  as  a  whole  has  to  be  photo- 
graphed For  example,  an  orange  colour  will  show  on 
spectroscopic  analysis  that  it  is  made  up  of  a  band  of 
colours  lyiug  from  the  extreme  red  end  of  the  spectrum 
up  to  the  yellow.  Xow  a  plate  may  be  very  sensitive  to 
the  yellow  and  much  less  sensitive  to  the  red.  If,  then, 
a  screen  be  found  which  admits  such  a  quantity  of  yellow 
that  the  deficiency  of  sensitiveness  to  the  red  is  made 
up  by  the  excess  sensitiveness  to  the  yellow,  the  integral 
r.sult  may  be  the  same  as  if  the  plate  were  properly  yellow 
and  red  sensitive.  Hearing  this  iu  mind  (I  have  here  to 
allude  to  some  work  of  my  own),  a  colour  apparatus  can  be 
made  which  will  let  us  know  when  the  compensation  is 
effected  without  invoking  the  aid  of  the  spectrum.  If  we 
take  an  intense  red,  an  intense  yellow,  an  intense  green,  an 
intense  blue,  and  perhaps  an  intense  purple  pigment,  and 
pure  white  paper,  we  can  construct  such  a  colour  sensito- 
meter  as  will  be  available  for  practically  working  out  the 
suitable  screens  on  the  principle  of  compromise. 

The  luminosity  of  these  six  can  be  accurately  measured 
by  the  plan  which  I  originated,  and  we  will  suppose  this  to 
have  been  done  and  that  they  have  to  be  reproduced  by- 
three-colour  photography.  If  we  match  them  severally  by 
a  mixture  of  the  spectrum  colours  which  most  accurately 
represent  the  colour  sensations  or  by  the  colours  coming 
through  such  screens  as  Ives',  knowing  the  luminosity  of  the 


three  colours  which  make  the  mixture,  we  can  lay  down 
the  luminosity,  say  of  the  yellow,  is  made  up  of  so  t 
parts  of  red  and  so  many  parts  of  green  luminosity 
the  purple  of  red  and  blue  luminosity.  Suppose  we 
to  find  the  screen  through  which  to  take  the  "i 
negative,  we  first  must  calculate  how  much  the  lumin 
of  the  yellow  must  be  reduced  so  that  the  red  count 
iu  it  is  equal  to  that  in  the  purple.  We  must  in 
reduce  the  luminosity  of  the  red,  yellow,  and  white  ti 
the  red  components  are  of  equal  value.  Thus,  ii 
luminosity  of  the  yellow  is  80,  40  of  which  are 
ami  40  green,  and  of  the  purple,  2  red  and  2  blue,  we 
reduce  the  yellow  to  ^ths  of  its  luminosity,  and  thei 
red  in  each  will  be  the  same,  and  so  on.  To  effect 
the  colours  are  placed  as  rings  on  a  rotating  disc,  pai 
each  ring  or  annulus  is  covered  up  by  a  dead  black 
light  reflected  from  it  being  taken  into  account).  V 
the  disc  rotates  we  see  that  the  luminosities  of  the 
are  very  different ;  but,  notwithstanding,  the  red  compo: 
in  every  ring  are  the  same. 

Fig.  22. 


Fig.'21. 


For  the  "  red  "  negative  to  be  correct  it  should  sh<  ai 
the  rings  as  equally  dense.  Without  a  screen  we 
very  different  results  from  this  (Fig.  21),  but  by 
an  orange  screen  in  front  of  the  lens  we  shall 
better,  and  by  gradual  alteration  of  the  colour 
using  a  parti-coloured  diaphragm  we  shall  at  lengi 
one  which  will  effect  what  we  require  (Fig.  22).  I 
method  is  gone  through  for  a  green  and  a  blin 
The  screens  will  vary  according  to  the  kind  of  plm 
using. 

I  have  here  another  form  of  colour  sensitometer,  but   e 
exactly  on  the   same  principles.     Instead  of  pig"' 
use  glass,  the  luminosity  being  reduced  by  means  ol 
apertures  placed  in  front  or  by  neutral  tint  pigment,    h 
glass  is  very  convenient,  as  there  is  no  white  retb 
mix  with  the  true  colour  as  there  is  with  pigmenll. 

Having  obtained  these  light  filters  we  can  photogr . 
object  with  a  knowledge  that  we  shall  get  ncgativi 
are    very   nearly   correct.      From    these    ncgativ- 
parencies  are  made,  and  these  have  to  be  illumini 
the  light  passing  through  the  three  colour  screens  an<  l> 
images  superposed. 

It  might  appear,  after  what  has  been  said,  that  al  1> 
difficulties  in  taking  the  negatives  (and  from  tl 
positives)  are  surmounted  when  we  have  got  the  light  I:' 
(screens)  in  the  manner  described,  but  that  is  not  qu.t  ' 
case,  for  I  entered  a  "  caveat "  when  I  said  "  nep  J 
which  are  very  nearly  correct."     Ives  noticed  the  oil 
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citing  tbt*  rod  negatives  of  the  same  gradation  as  the 

■  two.  Mr.  Chapman  Jones  and  your  lecturer  each 
■cndently  investigated  the  action  of  light  of  different 
ir-  in  producing  gradation  in  a  plate,  and  both  came 
e  conclusion  that  the  gradation  given  by  the  red  rays 
stseper   than    that   given    by   the   green   or   the  blue. 

■  lecturer  used  the  rajs  of  the  spectrum  in  his  investi- 
«j  n«,  and,  thanks  to  the   method  of  graphically  showing 

u     introduced    by    Hurler    and    Driffield,    he     was 

,  .1  to   ascertain    bv  a  long  series  of  experiments   that 

idation     increased    for  rays    on    each  side    of    that 

the  spectrum   which   had   the    maximum    effect    on 

h  simple   salt   of   silver   which  was    used  in    the   plate. 


Fig.  23. 
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S3  will  enable  you  to  see  the  gradation  given  with 
ays  of  the  spectrum,  and  Fig.  24  will  show  the  general 
ion  in  gradation  which  is  given  throughout  the  whole 
•nm.  It  will  be  noticed  that  while  the  gradation 
for  the  blue  and  the  green  are  not  far  different  to 
other,  that   given  by  the  yellow  to  the  red  is   much 
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r.    The  reason   of  this  is  not  quite  apparent  at  the 
ime,  but  I  think  it  can  be  explained  by  the  theory 
I'    applies  to  the  vibration  of  an  atom  when   increased 
ks  of  ether   waves,  as   described   previously.     If, 

ally,  it  is  found  that  such  is  indubitably  the  case,  the 

uon  observed  will   be   one   which   may  give  us  a 

'fir  insight  into,  and  a  measure  of,   the  viscosity  of  the 

hi  and  form  a  contribution  to  molecular  physics  of  a 

ignificant  character. 
1  iractice  the  shades,  say,  of  orange  and  yellow  must  be 
1    bit  untrue,  for  if  a  certain  depth  of  yellow  is  correctly 
"  -ed,  it  is  evident  that  in  some  cases  the  lighter  shades 

■a  trifle  either  too  red  or  too  green. 
>lng.  34  it  will  be  noticed  there  are  two   curves,  one 
»  .'oncave  than  the  other.     The  former  represents  the 
hjion  in  gradation  when   the   intensity  of  the   light  is 
SB I  whilst  the  time  of  exposure  remains  the  same.     This 


is  the  curve  which  would  apply  to  camera  images,  where 
tin'  time  of  exposure  of  the  image  to  tin-  plate  is,  of 
course,  the  same.  The  other  curve  is  that  given  by  the 
measures  where  the  time  of  exposure  i-  altered  ami  the 
intensity  of  tin-  light  remains  tin  lai 

Some  of  Mr.  Ivcs'~  slides  w.re  then  projected  by  a  triple 
lantern.] 

This  may  be  called  the  first   important  method   of 
photography  of  colour,  and  very  beautiful  it  is. 

There  is  a  modification  of  Ives'  process  which  must  be 
mentioned,  and  it  is  a  vi  i  \  remarkable  proof  of  the  practical 
use  that  a  man  of  science  may  make  of  his  theoretical 
knowledge  in  its  application  to  an  art.  Ives  requires  three 
negatives,  it  will  bo  remembered,  to  produce  a  triple  pro- 
jection, but  Prof.  Joly  has  compressed  the  three  negatives 
into  one.  He  rules  on  a  glass  three  sets  of  fine  lines  of 
appropriate  colours  touching  one  another.  One  set  is 
orange,  another  greenish-bine,  and  the  third  blue.  Bach 
line  has  a  breadth  of  some  ^^th  of  an  inch,  and  they 
follow  and  touch  one  another  in  the  order  given.  The 
■olours  are  the  same  as  those  found  for  Ives'  screens  for 
taking  the  negatives  when  the  same  plate  is  used.  When 
such  a  ruled  surface  is  placed  next  a  plate  the  camera 
image  has  to  pass  through  the  lines  to  the  sensitive  surface, 
and  we  have  one-third  of  the  whole  negative  formed  by  light 
of  the  colour  passing  through  each  of  the  three-line  series 
respectively.  If  we  back  the  transparency  obtained  from  this 
negative  with  a  plate  covered  with  lines  similarly  spaced,  but 
which  are  red,  green,  and  blue,  and  cause  the  red  line  to 
coincide  with  the  liues  of  the  transparency  which,  in  the 
negative,  were  taken  through  the  orange  lines,  the  green 
with  the  green-blue,  and  the  blue  with  the  blue,  and  then 
send  a  beam  of  white  light  through  the  tiansparency  to  form 
an  image  on  a  screen,  we  have  the  three  transparencies  of  Ives 
in  one,  only  shown  in  lines.  The  eye  makes  the  small  portions 
next  one  another  blend  together,  and  the  effect  is  to  see 
the  object  or  view  in  colours.  The  brightness  of  the  picture 
must,  however,  be  inferior  to  that  given  by  triple  projection. 

There  are  several  difficulties  to  cope  with  in  this  process. 
The  first  is  to  get  exact  equality  in  the  width  and  spacing 
of  the  lines  in  both  the  "  taking "  and  the  "  viewing  " 
screens,  and  the  second  is  to  make  all  the  lines  of  the  exact 
depth  of  colour  which  is  required.  These  difficulties  Prof. 
Joly  overcame,  and  some  of  his  lantern  slides  are  shown 
on  the  screen. 

It  should  be  noted  that  an  American,  Macdonougb, 
claimed  priority  in  the  process ;  but  I  have  no  time  or 
inclination  to  enter  into  the  discussion  of  the  rival  claims. 

Having  shown  how  colour  cau  be  produced  by  triple 
projection,  we  can  next  proceed  to  see  how  projection  can  be 
made  by  the  superposition  of  three  coloured  transparent 
films — a  process  which  was  explained  by  Mr.  Ives  and  since 
worked  out  most  successfully  and  on  a  commercial  scale 
by  Mr.  Sanger  Shepherd.  The  colour  on  a  screen  by 
mixing  beams  of  white  light  passing  through  two  or  more 
coloured  media  is  by  no  means  the  same  as  that  obtained 
by  sending  one  beam  of  white  light  through  the  same 
coloured  media. 

We  have  seen  that  the  mixture  of  white  light,  after  passing 
through  a  red,  a  green,  and  a  blue  medium  respectively, 
can  be  made  to  give  white.  If  the  same  coloured  media, 
superposed  one  over  the  other,  be  interposed  in  the  path  of 
a  beam  of  white  light,  they  will  cut  off  all  light,  or  transmit 
only  a  dim  light  which  has  no  dominant  colour.  In  other 
words,  for  white  we  should  get  black.  We  have  also  seen 
that  a  mixture  of  green  and  red  light  gives  yellow  ;  if  white 
light  is  transmitted  through  superposed  media  of  these 
colours  they  would  give  a  dark  colour,  tinged,  perhaps,  with 
one  or  other  of  the  two  colours  red  or  green.  Theoretical 
considerations  show  that  the  colours  chosen  must  be  totally 
different  for  superposition  to  those  chosen  for  triple  projec- 
tion. What  are  these  colours  ?  is  the  question  to  be  answered. 
(It  may  be  stated  once  for  all  that  the  negatives  which  are 
suitable  for  giving  triple  projection  trausparenciesare  suitable 
for  obtaining  coloured  transparencies  by  superposing  three 
coloured  prints  from  the  negatives  when  suitable  colours 
are  chosen.;  In  the  first  place,  the  colours  must  evidently 
allow  large  overlapping  bands  of  the  spectrum  to  be  trans- 
mitted.    We  shall  find  that  in  the  three  negatives  where  a 
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of  white  is  to  be  reproduced,  the  developed  image  of 
opaque.     Again,  if  we  have  a  black  spot 

iu  il.  each  of   the  three  negatives  employed  will 

is  transparent  If  we  take  three  prints  (one 
oo  a  transparent  oolourless  film,  such 
.  sensitise  I  with  bichromate  of  potash,  the  thickness 
tlatin  left  after  development  with  hot  water  will  take 
tke  place  of  the  silver  opacity  found  in  the  positives  used 
projection.  These  images  we  can  dye  with  different 
lives,  and  the  depth  of  colour  of  every  part  will  be  pro- 
portional to  the  thickness  of  gelatin  left  at  that  part. 
Suppose  we  have  photographed  a  bright  yellow  object, 
the  "  reci  "  negative  would  show  it  as  opaque,  as  also  would 
the  green  negative,  whilst  the  '  blue  "  negative  would 
show  it  as  transparent.  In  the  gelatin  prints  from  the  red 
ami  green  negatives,  all  gelatin  would  be  washed  away 
where  the  image  of  the  yellow  object  had  been  impressed, 
and  it  would  be  of  maximum  thickness  in  the  print  from  the 
blue  negative.  This  shows  that  the  colouring  matter  used  for 
the  print  from  the  blue  negative  must  be  a  yellow.  Hence 
we  have  an  indication  that  the  general  colour  of  the  print 
from  the  blue  negative  should  be  complementary  to  the  blue 
used  for  the  triple  projection.  By  similar  reasoning  it  will 
be  found  that  a  pink  must  be  used  to  stain  the  print  from 
the  green  negative,  and  a  blue-green  the  print  from  the 
red  negative.  Now  it  is  found  by  some  that  there  is  a 
difficulty  in  choosing  the  colours  which  will  absolutely  fit 
the  negatives,  such  as  we  have  described  for  the  triple 
projection  process.,  and  the  question  of  stability  of  the 
colour  is  one  which  it  is  necessary  to  consider.  Thus,  it 
may  happen  that  some  slight  modifications  of  the  screens 
for  taking  the  negatives  may  be  necessary  ;  and  I  propose 
to  -how  yon  the  principles  on  which  they  may  be  obtained. 
Let  us  take  strips  of  gelatin  or  glass  plates  which  are 
stained  with  the  three  colours  respectively  which  it  is  pro- 
posed to  employ,  and  let  us  superpose  pieces  of  them  on 
one  another  and  also  have  some  alone. 

Tirst  ot  all,  these  colours  must  be  of  such  a  depth  that 
when  all  are  superposed  one  over  the  other,  the  resulting 
light  passing  through  must  be  a  dark  grey.  If  we  superpose 
tlie  green-blue  and  the  pink,  the  light  passing  through  must 
be  a  blue.  If  the  pink  be  superposed  over  the  yellow,  a 
red  must  pass,  and  if  we  have  a  yellow  over  the  green- 
blue,  a  green  colour  must  pass.  The  colours  available 
are  then  red,  yellow,  green,  green-blue,  blue,  and  pink. 
Now  let  us  make  a  sensitometer  of  these  colours  in  square 
patches.     The  diagram  shows  these  in  section. 

Colours  irasMm;  through  1,  Pink  :  2,  Blue  ;  3,  Red;  4,  Blue-Green; 
.  0,  Yellow. 


B-G 


] 
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Let  us  consider  (1),  (2),  and  (3).  In  order  to  reproduce 
the  pink  (1),  blue  (2),  and  red  (3),  we  must  try  to  obtain 
some  screen  which  will  allow  light  of  such  a  colour  to 
pass  through  that  the  densities  of  [.2.3  are  almost  nil 
(for  the  same  pink  is  a  component  of  each  of  the  three) 
on  the  photographic  plate,  whilst  the  others  should  show 
opacity,  it  will  be  found  to  he  a  green  screen,  and  so  on 
with  the  others.  It  will  be  evident  that  only  a  close 
approximation  can  be  obtained,  since  in  (1)  the  pink  itself 
is  the  only  obstructing  medium. 

For  the  three  negatives — 

(I.)  A  green   screen   should   make  1,2,  and   3,  nearly 

transparent  ;    i,  5,  and  o.  nearly  opaque. 
(II.)   A    red   screen   should   make   2,  4,  and  0,  nearly 

transparent ;   1,3,  anil  6,  nearly  opaque. 
(Ill  )  A   blue  screen   should   make    1,  5,  and   6,  nearly 

transparent  ;  1,  2,  and  4,  nearly  opaque. 
(!'.)   A  gelatin  print  from  (1.;  will,  if  stained  ;ji«A,give 

1,  2,  and  ,i,  pink  ;  4,  5,  and  6,  bare. 
(IV.)   A   gelatin   print   from    (II.)   will,  if  stained   blue- 

■jm ,/,  give  2,  4,  and  5,  blue-green;  1,2,  and 

6,  bare. 


1.1 11'.)  A  gelatin  print  from  (111.)  will,  il  stained  y< 
give  3,  5,  and  fi,  yellow  ■,   l ,  2,  and  4,  ban 
(I'.),  (II'.),  and  (III'.),  superposed  will  giv, 
colours  :  pink,  blue,  red,  blue-green,  green,  and  yellow. 

The   sensitometer  may   be   made  still    more   rti  lii 
choosing  half  tints  of  each  colour  and  super: 
whole  tints  of  the  other   colours.     The   principle  is  nh'« 
however,  in  the  figure. 

[Some    beautiful  recent   slides    by   Mr.  Sangi  i 
were   thrown  on  the    screen.      They    illustrate. I    the  .,,  .. 
ability  of  the  process  to  various  kinds  of  objects  and  vii 

The   results  which    have    been   obtained    hv    Mr.   8:i  i 
Shepherd  iu   the  beautiful  colour  positives   which   I 
shown   you,  ought   to   be   equally  well    obtained  by  ca  il 
three-colour   printing    in   transparent   colours   on  a   <i 
ground.     Instead   ot   superposing    dyed    gelatin   print.-  w 
same  effect  ought  to  be  obtained  by  printing  from  colli  « 
surfaces,  prepared  from   suitable  negatives,  in   transpt  * 
inks  of  the  colours  laid  down  above.      (.It  maj  be  i 
that  the  ink  used  for  the  first   printing    may  be  opaque,  it 
the  others  must  be  quite  transparent.)      It  is  usual 
the    tirst    printing    a    yellow,    and    the    printing    fi 
"pink"    and    the    "blue-green"    surfaces    in    transpi  it 
inks.     Specimens  of  such  a  printing  we   have   before    o 
work  done   by  Messrs.  Waterlovv.      The    different  stagi  il 
the  printings  are  shown,  and  also  the  finished  pictn 
portrait  in  colours  which  I  exhibit  is  a  very  tine  piei  ol 
chromatic  printing,  und  is  worthy  of  every  study. 

Now,  it  is  not  always  convenient  to  use  collotypi 
from  which  to  obtain  prints,  and  the  great  desiderati 
obtain  blocks  which  can  be  printed  in  the  ordinal] 
press.     All  of  you  are  aware  of    the    vast  strides  tl 
been  made  iu   reproducing  balf-tone  photographs  in  I  k 
and  white  for  illustrations  in  books.     The  means  of  (  if 
this   has  not  been  by  altering  the  depth  of  colour 
printing  ink  used,  but  by  introducing  a  grain  in  the 
from  which  the  printing  block  is  produced.      The 
of  ink   is   the  same  wherever   there   is    any    ink, 
half-tones    are   produced   by   an   admixture    of    i 
less  white,  given  by  the  uncovered  surface  of  the  , 
which  the   impression  is  made.     Iu  the  same  wa\ 
blocks  for   each   of  the   three    colours    can   be   pn 
which,  if  printed  alone,  would  give  every  detail  of  lighi  ill 
shade  by  the  above  method.     The  difficulty  thai  in 
is   the  alteration  of  light,  shade,   and   colour  in  diff  Dt 
prints  when  the   three  impressions  are  made  on  the     i 
surface,  owing  to  difference   iu  "  register."     Dr.  I 
called  attention  to  this  fact  in  an  admirable  paper  he  n- 
tributed  to   the  Royal  Society,  and  there  is  no  do 
something  has  to  be  done  in  improving  the  method  b  ■ 
it  will  be  competent  to   take   rank   as  a  real   couirai  «J 
success. 

Tin  question  of  printing  in  opaque  inks  is  another   n 
of  picture-making  which  need  be  only  briefly  cm 
It  is  evident  that  each  printing   must  give  an  iroa^< 
form  of  dots  more  or  less  mixed   by  the  eye  with  w1 
must  be  remembered  that  of  all  the  colours  used  fo 
projection  the  green  is  the  brightest, and  that  the  bri 
of  the  )  ellow  light  is  due  to  "  the  green  brightness  | 
red   brightness."     When  colours    are  placed  side 
and  mixed  by  the  eye,  the  brightness   is  only  the  i 
the  two  brightnesses.      Now,  a  green    and   a   reil   | 
however  bright,  are  always  inferior  iu  brightness  to 
yellow  pigment;  hence,  the  yellow   given    by    bleu 
the  eye  will  always  be  too  small  relatively  to  the  gl 
red  unless  the  latter  arc  toned  down.     As  pictures 
bright,  and  not  of  a  dull  colouring,   some  means 
adopted  for  getting  a  yellow  pigment    into  the  scl 
printing,  and  this  can  best  be  done  by  producing  B 
negative,  intermediate  between  the  green  and  tl 
can  readily  be  accomplished  by  splitting  up  the  sped 
four  parts,  working  out  the  curves,  and  finding  a  foun 
for  use  with  the  fourth  negative.     This  not  I  ■ 

worked  to  any  extent  except  iu  the  way  of  experiment. 

Time  has  forced  me  to  bring  my  lecture  to  a  close.     ' 
subject  1  have  chosen  was  perhaps  too  large   lor 
hour   (which  has,  I  am  sorry   to  see,   been  expanded 
nearly  two).     It  is  one,  however,  which  is  at  preset 
most  in  the  thoughts  of  many  photographic   workers,  f  ■ 
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,'hom  are  not  aware  of  all  that  is   necessary  to  ensure 

1  have  met  so who  arc  excellent  manipu]  il 

who  are  thoroughly  innocent  of  a  knowledgi  T  the 
itific  basis  which  underlies  the  process,  but  who  have 
,■  ..r  less  Bucoeeded  by  numerous  trial  and  error  ex- 
mantfi  -experiments  which  might  have  been  reduced  in 
bar  bad  they  been  guided  b_\  theory.  My  object  lias 
i  |p  workers  as  far  as  I  could  by  giving  an  outline 
iob  theory,  and  I  am  grateful  for  the  patience  with  n 
ve  been  heard. 

r.  Gbobob  Bsilby  said  that  in  the  regrettable  absence 
e  President  of  the  Society,  it  had  been  suggested  that 
i   propose  a  vote  of   thanks  to   Sir  Wiiliam   Abney 
resting   lecture.     He 
rdad  it  as  a  great  privilege 
.    and    moreover    he 
rded   it   as   a   privilege    to 
bean  present.     In  bringing 
i     such   a    gathering    they 

indebted   to  Sir    William 

■y  and  to  his   great   name 

i  nuection  with  this  subject. 

e  was  something  peculiarly 

aetory  to  them  in  having 

them   one   of    the    great 

iritics    on    this    important 

Sir  William  Abney   had 

his  own  personality    very 

in   the   background,   but 

who   had    followed   what 
red  duriug  the  last  20 

in   connection    with   this 

must  feel  that  they  were 
c  presence  of  a  great 
t.  They  were  proud  that 
rilliam  Abney  had  come 
•ociate  himself  with  the 
of  the  revered  Dr.  Hurter 
o  give  them  the  result  of 
lagiiifieeut  scientific  work 
id  accomplished  in  con- 
m  with  photography.  He 
o  propose  a  very  hearty 
of  thanks  to  Sir  William 
y  for  his  address. 
.  E.  K.  Muspratt  seconded 
>te  of  thanks,  and 

William  Abnet  briefly 
wledged. 


ailahle  in 
the  hand  igersofsewn  and  of  inspectors 

at   testing    stations.     We    havi  ted   a    portable 

apparatus  which  can  be  taken  to  the  effluent  oi  brook,  and 
which  enables  a  rapid  estimation  to  be  <  ■     at  in  a  few 

minutes  on  the  spot. 

It  is  well  known  that  an  amm  solution  of  c 

chloride  is  colourless,  but  nirns   blue  owing  to  oxidation 
immed    l  xposure  to  air,  with   formation  of  cupric 

chloride.      If    the  water   in    which    the   cuprous   chloride    is 
dissolved  contains  oxygen  in  solution,  the  same  blue  colour 

is    produced:    when    atl  OXygBO    is    effectually    ex- 

cluded, the  amount  of  cupric  chloride  formed  is  found  to 
i   accural,    no  the  dissolved  o  -ent; 


Colorimeter. 


Waste 


iLonDon  &tttton. 


Meeting  held  oti  Monday,  November  \th,  1901. 


MR.    OTTO    HEHNER    IN    THE    CHAIR. 


.ORIMETRIC  METHOD  FOR  DETERMINING 
OXYGEN  DISSOLVED  IN  WATER. 


BT    PROP.    WILLIAM    RAMSAY,    F.R.S.,     AND 
MISS    IDA    HOMERAY. 

estimation   of    dissolved   oxygen    in    effluents    from 

iarms,  and  in   rivers  aud    drinking   waters,  forms  a 

adjunct  to  the  numerous  chemical   and  bacterio- 

ests  for  contamination  which  are  at  present  applied. 

■'^junction  with  a   determination   of  nitrates    and, 

incubation,  may  even  supplant  them.      It  occurred 

i  hat  it  would  be  advantageous  if  some  quick  and  easy 

auld   be   devised  for  estimating  the  free  oxygen 

er — some  process   which   could  be  safely  entrusted 

-ins    who    had    received   no    training  in    chemical 

tion. 

t  ing  out  the  gases,  and  their  estimation  by  the  usual 

of  gas   analysis,    are   obviously  uusuited   for   the 

irjl  e,  and  the  method  of  which  a  description  is  now  given 


the  estimation  of  cupric  chloride  lends  itself  especiallylto 
colorimetry,  as,  owing  to  the  intensity  and  purity  of  the 
blue  colour  obtained  in  ammoniacal  solution,  very  slight 
differences  of  tone  are  easily  detected. 

The  apparatus  used  resembles  Mills'  colorimeter,  modified 
so  that  sample  waters  can  be  protected  from  aeratiou  in 
transference  from  the  collecting  bottle,  aud  during  the 
experiment ;  this  is  effected  by  means  of  a  layer  of  paraffin 
oil,  as  shown  in  the  diagram.  The  necessity  for  displacing 
air  from  the  whole  apparatus  by  an  inert  gas,  as  shown  in 
Thresh's  process,  is  thus  obviated. 

The  Apparatus. — A  and  B  in  the  diagram  are  two  glass 
comparison-tubes,  each  12  ins.  long  and  2  ins.  in  diameter; 
they  are  closed  with  movable  caps  (E)  ;  (rf)  Qd')  are  opal 
glass  discs  supported  by  brass  wires,  which  slide  with 
frictiou  through  holes  in  the  caps,  and  which  hold  the  discs 
in  any  required  position. 

The  tubes  are  supported  on  a  stand  with  a  vertical  brass 
stem  (S),  which  is  graduated  in  iuches  and  tenths.  The  levels 
of  the  discs  and  of  the  liquids  in  the  tubes  are  read  off 
against  this  scale  with  the  help  of  the  horizontal  levelling 
rod  (M  M),  which  slides  along  (S)  and  cau  be  fixed  at  any 
point  by  the  clamp  (R).  The  bottle  (C)  contains  the 
sample  water  or  effluent. 

Just  before  the  experiment,  it  is  unstoppered  and  fitted 
with  rubber  corks  and  tubes  as  shown.  Care  must  be 
taken  that  no  air  bubbles  are  included ;  the  bottle  is  then 
inverted,  supported  on  a  tripod  stand,  and  connected  by 
thick  rubber  tubing  through  a  T-"!  >,ce  w'tn  (.B)  as  shown 
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To  Fill  (B)  from  (O— The  chimp  (R)  is  set  at  0'8 
division   i  ling  by   the  bottom   of  (R).     Open 

screw  clip-  CQ)i  (W),  and"  (C),  and  run  off  some  water 
till  all  air  is  displaced  from  (C)  to  (W).  Close  (.Q). 
Remove  cap  from  (B)  and  pour  in  some  paraffin.  Replace 
cap  and  disc.  Run  off  enough  paraffin  through  (W)  to 
dUplace  air  from  tube  (B)  to  "T"-piece,  leaving  a  depth  of 
1 — 2  cm.  in  (B).  Close  (W )  and  open  the  other  clips. 
Water  is  thus  allowed  to  flow  quietly  into  the  colorimeter 
tube  (B)  until  level  with  the  rod  (MM).  The  paraffin 
layer  rises  above  the  water,  acting  as  a  liquid  stopper  and 
preventing  absorption  of  atmospheric  oxygen  for  a  con- 
siderable time. 

To  fill  (A)  with  Standard  for  Comparison. — All  correc- 
tions are  eliminated  by  using  sis  a  standard,  distilled  water 
saturated  with  air,  both  being  at  the  laboratory  temperature, 
which  must  be  noted.  The  water  is  shaken  in  an  open  flask 
till  air  bubbles  are  seen,  and  is  allowed  to  stand  until  they 
have  disappeared.  It  is  poured  quietly  into  a  colorimeter 
tube  (A)  till  its  level  reaches  (M  M).  After  making  sure 
that  no  air  bubbles  are  entrapped  below  the  disc,  a  layer  of 
paraffin  is  poured  on  to  the  water.  The  ratio  of  concentra- 
tions of  oxygen  in  the  waters  in  (A)  and  (B),  can  now  be 
measured.  The  clamp  (R)  is  moved  to  zero.  (M  M)  is 
then  the  final  level. 

Addition  of  Reagents. — Cuprous  chloride  is  found  to 
keep  from  oxidation  best  in  the  form  of  a  powder  protected 
from  light  and  damp  in  a  stoppered  black  test-tube.  It  is 
made  bv  warming  a  solution  of  cupric  chloride  with  scraps 
of  metallic  copper,  and  then  pouring  into  water.  A  white 
precipitate  is  filtered  off,  washed  with  boiling  water,  the 
water  is  displaced  with  alcohol,  and  the  alcohol  with  ether  ; 
it  may  then  be  dried  by  help  of  a  suction  pnmp  on  the 
filter  which  retains  it.  It  must  not  be  used  unless  quite 
white,  otherwise  it  may  contain  some  cupric  chloride.  A 
little  of  the  powder  is  poured  into  a  small  tap  funnel  (F) 
and  covered  with  concentrated  hydrochloric  acid  ;  a  dark 
brown  solution  results.  Some  is  then  run  into  (A)  and  (B), 
avoiding  air-bubbles.  A  white  precipitate  forms  and 
aqueous  ammonia  is  at  once  added  from  a  pipette,  till  the 
liquid  in  both  tubes  reaches  (MM)  ;  on  stirring  gently  with 
the  discs,  solution  takes  place  at  once;  the  cuprous 
ammonium  double  salt  is  soluble  and  colourless,  but  some 
of  it  is  oxidised  to  the  cupric  condition  at  the  expense  of 
all  the  oxygen  dissolved  in  the  water.  A  very  small 
quantity  of  this  powder  suffices  to  ensure  the  removal  of 
all  the  dissolved  oxygen,  but  some  excess  does  not  interfere 
if  sufficient  ammonia  is  at  once  added.  If  any  white 
precipitate  remains,  it  turns  yellow,  for  it  is  very  sensitive 
to  light,  and  interferes  with  the  readings.  The  solutions 
(if  coloured)  should  be  of  a  pure  greyish  bine.  A  greenish 
colour  indicates  that  an  insufficient  amount  of  ammonia  has 
been  added,  unless  the  sample  water  itself  was  coloured  or 
opalescent. 

The  colorimetric  estimation  consists  in  determining  the 
ratio  of  the  concentrations  of  the  coloured  cupric  double 
salt  in  the  two  tubes. 

The  Determination. — As  with  Mills'  colorimeter,  the 
observer,  looking  through  a  hole  in  the  cap  of  each  tube, 
adjusts  the  levels  of  the  opal  glass  discs  (d,  d')>  80  that, 
when  seen  from  above  through  the  liquids,  the  intensity  of 
colour  appears  the  same  in  both.  The  supports  of  the 
tubes  are  hinged  to  move  in  a  horizontal  plane,  and  their 
distance  apart  is  regulated  by  the  observer  so  that  he  can 
look  down  both  tubes  at  once.  (M  M)  is  made  to  coincide 
with  the  level  of  each  disc  in  succession,  and  readiugs  are 
taken  by  (R)  or  (S),  as  shown  in  the  figure.  This  gives 
the  depth  of  (d~)  below  the  level  of  the  liquid  at  the  zero. 

Let  the  readings  bo  p  and  q  in  tubes  A  and  B  respec- 
tively. 

Intensity  of  colour,  i.e.,  the  total  selective  absorption  of 
light  in  tia\elling  through  the  lengths  2  p,  2q,  respectively, 
of  the  solutions  is  the  same  by  adjustment. 

But  this  absorption  depends  only  on  the  number  of  mole- 
cules of  solute  encountered,  tbe  reflecting  disc  being  white 
and  the  solvent  colourless. 
Uence,  in  the  two  solutions 

pc  =  qc', 


where  c,  c'  are  concentrations  in  A  and  B, 


1 


Thus,  plq  x  100  expresses  the  percentage  oxyi 
saturation  compared  to  water  saturated  at  knowu  tempei 
tures. 

The  final   results  are  best  expressed  in  c.c.  per  litre 
N.T.P.     The  numbers  are  accurately  known   for  distill 
water  at  ordinary  temperatures,  and  are  given  in  Suttoi 
Volumetric  Analysis  from  0°  C.  to  80°  C. 

In  very  many  cases  the  water  to  be  tested  contains  mil 
lime,  which  causes  a  turbidity  on  adding  a  solution 
ammonia.  In  this  case,  2  or  3  c.c.  of  a  hot  saturated  so! 
tion  of  ammonium  chloride  is  added  before  the  otb 
reagents  to  both  tubes ;  dilution  corrections  are  Lb 
eliminated. 

The  effluents  to  be  tested  are  of  ten  rather  yellow  in  oolo 
The  addition  to  the  standard  of  a  trace  of  an  alkaline  sol 
tion  of  paranitrophenol  after  the  other  reagents  usua 
gives  a  colour  similar  to  that  of  the  effluent.  The  settir 
are  thus  somewhat  facilitated,  but  the  difficulty  of  deal' 
with  coloured  effluents  is  much  less  than  appears  at  first. 

Numerous  trials  of  the  method  have  been  made  to  t. 
its  accuracy  and  reliability. 

(1)  Comparison  of  the  Colours  obtained  by  Differi 
Strengths  of  Cupric  Chloride. — The  same  volume  ol  wa 
was  poured  into  A  and  B.  6  c.c.  of  CuCl2  solution  v 
added  to  A,  and  successive  quantities  of  the  same  snluti 
was  dropped  from  a  burette  into  B.  Readings  by  the  cole 
meter  were  taken  after  each  addition  of  0'3  c.c.  to  B. 
readings  were  in  all  cases  accurate  to  1  or  2  per  ce 
This  shows  that  the  readings  obtained  are  proportional 
concentrations  of  cupric  chloride. 

(2)  Negative  results  with  ammoniacal  cuprous  chlori 
and  unaerated  water  were  repeatedly  obtained.  The  wa 
used  was  boiled  in  a  flask  for  some  time  under  redni 
pressure,  paraffin  sucked  into  the  vacuum  after  cooling,  ■ 
the  usual  testing  process  applied.  No  trace  of  colour  * 
produced. 

(3)  With  varying  quantities  of  oxygen  in  the  wal 
aliquot  portions  of  the  unaerated  water  were  run  out  a 
replaced  by  fully  aerated  water.  Comparisons  were  mi 
with  the  undiluted  standard  and  a  very  good  agreement  > 
found.  This  method  is  not  a  very  convenient  one, 
aeration  gradually  takes  place  through  the  paraffin  wh 
absorbs  gases  very  readily. 

In  order  to  obtain  more  satisfactory  and  iudepeud 
check  upon  our  experiments  Thresh's  iodometric  metl 
was  used  side  by  side  with  the  CujCLj  method.  For  p 
ticulars  of  Thresh's  method  which,  though  rather  Ion 
and  more  complicated,  is  very  convenient  and  reliable, 
Sutton's  Volumetric  Analysis. 

It  will  be  seen  that  the  CujCl3  method  and  Tares 
method  are  so  entirely  different,  as  are  also  the  source! 
error,  both  chemical  and  personal,  that  they  afford 
excellent  mutual  check.  The  concordance  was  aim 
always  very  good,  the  errors  being  well  within  the  li 
required  for  practical  purposes. 

Portable  Modification. — The  cuprous  chloride  colour  I 
described  above  has  been  arranged  in  a  portable  form, 
ncce-sary  sample  collecting  apparatus,  reagents  and  coi< 
standards  being  contained  in  a  small  wooden  box. 
ments  can  be  carried  out  at  the  river  side  and  the  coudit 
of  the  water  tested  in  a  few  minutes  at  the  required  poi 
of  its  course.     The  apparatus  has  been  tried  on  the  Br 
near   London    with    satisfactory   results   and   also  on 
Thames.     The  oxygen  found  varies  from   5'5  c.c.  to  1 
per  litre  according  to  rapidity  of  flow,  the  entrance  of  1 
effluents  and  the   presence   of   aerating  boards  along   ' 
course  of  the  river. 

The  standards  of  colour  in  this  apparatus  consist  of  ■ 
sealed   tubes   about   six    inches    long    containing 
strength.-,  of  ammoniacal  cupric  chloride.     The  ex| 
is  carried  out  in  a  similar  shaped  tube  with  ground  gl ' 
stopper,  under  paraffin   oil.     The  standards  are  suppoi 
vertically  in  the  box  with  a  space  between  each  into  W 
the   test   tube   can  be   inserted   for  comparison 
reflected  up  through  the  tubes  by  an  opal  glass  plate  M 
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It  is  thus  easy  to  determine  which  of  the  standards  is 
it  nearly  like  the  sample  of  the  test  tube  iu  respect  to 
hmiv  of  blue  colour. 

o  till  these  standard  lubes  ;i  stuck  solution  (A)  is  made 

allows:  3  grins,   of  pure  copper  wire   arc   dissolved  in 

id  and  the  solution  is  evaporated  to  dryness  several 

ig  with  hydrochloric  acid  ;    it  is  then  heated   till   all  the 

acid  has  been  driven  off.  The  residue  of  cuprie 
■  ride  is  dissolved  iu  distilled  water,  and  ammonia  and 
roohloric  acid  are  added  till  a  clear  deep  blue  solution 
itaincd  smelling  strongly  of  ammonia.  The  solution  is 
i  diluted  until  it  occupies  one  litre.  It  can  he  kept  for 
e  time  but  gradually  loses  ammonia,  becoming  more  or 

green   in   tint.     Hence   it   is  usually  necessary  to   add 

.ma  in  making  up  the  diluted  solutions  for  the 
(lards  from  it. 

is  most  essential  to  the  permanence  of  the  standard 
s  that  there  should  he  a  large  excess  of  ammonia  in  the 
nous  with  which  they  are  filled. 

da  stock  solution  is  then  diluted  in  definite  proportions 
i  to  correspond  colorimetrically  to  definite  concentrations 
sygen  in  the  water  to  be  tested. 


No.  of  c.c.  of  A  per 
Litre. 


8-6 

7-2 
lie.S 
lt't 
1S-0 
21-8 


No.  of  c.c.  of  <>.  per 
Litre. 


c  quantity  of  ammonia  added  in  diluting  is  immaterial 
a'.!  as  enough  is  present  to  ensure  that  all  the  copper  is 
ait  in  the  form  of  cupraminoniuni,  and  not  of  cuprie 
It  should  smell  strongly  of  the  gas. 
is  easy  to  calculate  the  concentration  of  oxygen  in 
r,  which  should  correspond  theoretically  with  a  given 
gth  of  cuprie  chloride,  say  with  Standard  No.  6. 
ilre  of  A  contains  3  grms.  Cu  =  64  grms.  CuC'l.,. 


itrc  of  No.  6  contains 


fi-4  x  21-G 

1. 


0-1H82  grin.  CuCI.,. 

grin*.    ( luClo  in 


is    equivalent    to 


t  |(  grms.  0.2  are  equivalent  to  26 
paction. 

icrefore   1    litre    No.  G 
28  mgrnis.  O.,. 

oil),  at  N.T.P. 

erefore  Standard  No.  G  is  theoretically  equivalent  to 
.c.  of  oxygen  per  litre,  liy  the  colorimeter  it  corresponds 
■.c.  per  litre — an  agreement  as  near  as  can  be  expected, 
csult  was  not  worked  out  till  long  after  the  standards 
wen  empirically  fixed,  and  is  interesting  as  showing  that 
■olour   estimated   is   really   a   measure  of  the  reaction 

en  the  cuprous  chloride  and  the  dissolved  oxygen. 

e  numbers  for  standards  were  obtained  from  numerous 

iments  with  varying  concentrations  of  oxygen  in  water 

ij  comparing  the  standards  with  one  another. 

large  number  of  actual  effluent  samples  were  procured 

the  Beddington  and   Aldershot  sewage  farms.     The 

initiation    was  carried  out  by  the  colorimeter, 

method,  and   in   all    the  latter   eases    by  the 

Me  test  tube  method.     The  results  obtained  were  com- 

-  with  those  obtained  on  duplicate  samples  at  the  testing 

ii  by  the  gas  analysis  method,  on  the  same  day.     It 

ound,  however,  that  the  comparison  with  the  duplicate 

ie  often  gave  a  not   very  satisfactory  agreement  when 

iree  other  methods  agreed  very  closely  among  them- 

•.     This  was  evidently  due  to   aeration  of  the  samples 

ilarly  in    the  process  of  collecting,  and  also  to  partial 

ution  of  impure  samples  when  kept  for  some  days. 

few  compared  results  are  given  below.     As  the  pro- 

i'liate  accuracy  obtainable  with  smaller  quantities  of 

n  is  le-s,  and  that  required  is  also  less,  it  is  useless  and 
ading  to  work  out  discrepancies   of  readings   in  per- 
ges.     An   accuracy  of  about  03  c.e.  is  as  much  as  is 
red  in  estimations. 
mod  many  concordant  negative  resu'ts  were  obtained, 

re   not  quoted.     The  last   effluents  were  very  poorlj 


CutCl* 

Thresh. 

Test  Tube. 

I'M 

S'JW 

2 

6'12 

6'1« 

0'70 

0-63 

6'92 

7-07 

•J  -7 

2  ".12 

•;in 

i;  ■.;:, 

2- 11 

2'7ll 

2    :l 

run 

1-27 

1 

1*86 

rsii 

2 

0'8i! 

O'SB 

1 

S'OB 

8'08 

8 

0'60 

0  i , 

ii    i 

7-70 

7 '50 

7 

4' 85 

417 

i    ., 

O'OO 

11-  1.-, 

<i  ■  i 

iron 

0  i", 

n 

Trace 

II  -.-(,-. 

ii- l 

5'20 

5 

aerated,  and  after  saturating  and  incubating  for  three  days 
no  oxygen  remained.  These  were  examined  microscopically 
and  were  found  to  abound  in  bacteria. 

A  number  of  experiments  were  made  with  a  view  to 
testing  approximately  the  amount  of  aeration  which  takes 
place  when  boiled  out  water  is  allowed  to  stand  undisturbed 
in  a  large  beaker  for  varying  lengths  of  time.  The  object 
of  these  experiments  was  to  determine  bow  rapidly  aeration 
might  be  expected  to  take  place  in  an  effluent  or  impure 
brook  water  when  standing  at  rest.  Of  course,  running 
water  would  aerate  more  rapidly. 

In  all  these  experiments  distilled  water  was  boiled  under 
reduced  pressure  for  some  time,  and  in  a  corked  wash 
bottle  provided  with  india-rubber  tubes  and  clips.  Alter  it 
was  cold,  the  end  of  the  tube  was  opened  under  para fli u, 
which  was  sucked  into  the  vacuum,  and  the  aeration  of  the 
wafer  was  at  once  tested.     The  results  were  as  follows  :  — 


Time  when 

taken. 

Time  of 
Standing. 

Depth. 

llethod  of  Treating 

No.  of  c.c. 
per  Litre. 

Hours. 

Cm. 

12.43  p.m. 

0 

10 

Boiled  out 

n  n 

3.1(1  p.m. 

2'2j 

5 

After  standing 

n.-> 

4.45  p.m. 

4 

1 

1-5 

B.S0  p. in. 

0 

Boiled  out 

Taken  from  flask 

I.-3 

11.45  a.  ui. 

IS. 

5 

From  i" aker 

5'S 

Saturday 

12.80  p.m. 

0 

Boiled  out 

Taken  from  flask 

1-1 

Mnnilav 

12.80  p.m. 

IS 

10 

From  beaker 

5-9 

2.31)  p.m. 

51) 

1 

.V7 

The  slight  difference  in  the  last  two  experiments  is 
probably  due  to  a  chance  bubble  of  air  in  collecting.  These 
experiments  seem  to  show  that  the  absorption  of  oxygen 
by  still  w;  ter  is  very  slow,  and  that  it  docs  not  proceed  to 
complete  saturation.  But  after  12  to  24  hours,  about 
5  or  13  c.c.  per  litre  should  be  present  in  any  water,  unless 
active  decomposition  is  going  on. 

The  tests  for  aeration  in  the  transference  of  water  from 
one  vessel  to  another,  as  in  collecting  samples,  were  as 
follows  (Thresh's  method  for  estimation  was  used):  — 


Method  of  Collect  in?. 


N0.0IC.C. 

Ol  <  V   pi 
Life. 


(1)  Partly  boiled   out.  air   admitted,   col- 

lected under  coal-gas. 
Run  into  beaker  poured  into  funnel... . 
Knn  into  beaker  poured  into  flask  and 

I 'tick. 

(2)  Boiled  "in  and  collected  from  flask 

Kun  into  beaker  and  collected  under  gas 
Run  into  beaker  poured  into  funnel... . 

;     Boiled  out 

Knn  into  beaker,  poured  into  funnel  . . . 
Kun  into  beaker  and  collected  in  small 
llask  by  immersing,  as  in  collecting 
rive  samples. 

in   Boiled  out I 

Kun  into  beuker  and  collected  as  111  last 


C.c. 

4-3 

l-t 
(1 

2-0 

2-3 
2-.I 
11-11 
1'4 
21 


0'14 

1-2(1 


C.c. 


n-l 
n  1 


n-3 

0'» 


ii-:, 
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For  p Huly  aerated  samples  precautions  seem  accessary. 

11  in  collecting   samples,  the  can  fitted 

testing  box    is  open    at    one  end    and    has  a   valve 

opening  inwards   at  t he  other.     The   stream   can  thus   be 

red   to   flow   right   through,   displacing   all   air.     The 

ses  irhen  the  can  is  lifted  out  full  of  water. 

A  number  of  samples  were  sent  in  duplicate  for  incubation 

tests.     In  each  ease  one  sample  was  tested   at  once  and  the 

other  keep  tightly  stoppered  in  a  thermostat  bath  at  about 

for  a  davor  two.     It  was  then  tested  and  the  aeration 

of  the  sample"  before  incubating  was  compared  with  that 

of  the  duplicate  sample  after  incubation.     This  is  apparently 

the  crucial   test    for  bacterial   contamination.     Some   very 

•  ited  samples  were  saturated  with  air  by  shaking, 

previous  to  incubation. 

The    following    series  maybe    quoted.     All    estimations 
were  ib. tie  by  the   three  methods    and    the    results   agreed 
well.     For  clearness  the  mean  is  giveu  : — 

-  aiple.  Before  Incubation.    Alter  Incubation. 


Brook  water 

..    below  effluent 

Hall. 
.,    lower  down.. 

Effluent  


7- 

i'i 

5-3 

ii'ip 

(after  saturation 

us  explaine  I). 


i:> 
0"3 


0-  ' 

HIP 


Kxperimcnts  were  made  using  alkaline  pyrogallol  instead 
of  cuprous  chloride  and  ammonia,  the  facility  of  obtaining 
and  preserving  pyrogallol  being  an  obvious  advantage. 
The  colour  obtained  is  good  and  easily  estimated  by  most 
people.  The  results  seemed  satisfactory  so  long  as  dis 
tilled  water  was  used.  When,  however,  tap  water  was  used 
a  deep  colour  was  obtained,  even  with  boiled  out  water. 
This  appears  to  be  due  to  the  lime  contained,  for  the 
-ive  coloration  was  obtained  always  with  distilled 
water  to  which  had  been  added  a  sma'l  quantity  of  calcium 
chloride. 

This  was  taken  to  be  a  fatal  objection,  and  the  use  of 
p\rogallol  was  therefore  abandoned.  Small  quantities  of 
nitrates  do  not  affect  the  cuprous  chloride  experiment,  as 
the  solution  is  necessarily  alkaline. 

Discussion. 

iir.  B.  RlDEAL  said  that  he  was  greatly  interested  in  the 
subject  of  the  paper,  and  quite  agreed  with  the  authors  as 
to  the  extreme  importance  which  attached  to  the  determi- 
nation of  dissolved  oxygen  and  nitrates  in  sewage  effluents. 
He  bad  recently  had  an  opportunity  of  reviewing  the  various 
methods  proposed  for  this  purpose  and  the  aeration  test 
for  effluents,  and  his  papers  had  been  published  in  the 
Analyst  for  June  and  August  la>t.  (Kideal  and  Stewart, 
Analyst,  26,  141  —  148;  Kideal,  he.  cit.  1U6— 202).  When 
he  heard  of  the  paper  on  the  subject  before  this  Society, 
he  hoped  that  Prof.  Kamsay  would  have  seen  and  would 
replv  to  hi*  criticisms.  Prof.  Ramsay  unfortunately  had 
not  seen  thi  papers  in  the  Analyst,  and  therefore  he  felt  at 
some  loss  in  making  any  remarks. 

Prof.  Raima?  :  You  had  better  go  on. 

Dr.  Kideal,  continuing,  said  that  Prof.  Kamsay  had  told 
him  a  year  ago  about  the  apparatus  devised  by  him,  and 
had  suggested  it  to  him  for  trial.  He  at  once  procured  one 
and  tried  it,  and  the  results  were  recorded  in  the  papers 
referred  to.  At  fir>t  he  was  very  pleased  with  its  working: 
the  colouts  were  sharp,  the  apparatus  worked  easily  and 
gave  good  results  with  river  waters.  The  first  objection  he 
bad  to  make  was  that  the  standards  did  not  go  quite  far 
enough  At  the  present  time  of  year  ;  November)  the 
.a  per  litre  of  water  would  be  about  7-4  c.c. 
per  litre,  but  the  highest  standard  provided  with  the 
apparatus  before  them  was  6  c.c.  per  litre,  and  be  therefore 
sugge.-ted  that  additional  standards  up  to  St  c.c.  per  litre 
should  be  added.  A  minor  point  was  as  t"  the  accuracy. 
The  difference  between  the  colours  of  two  tubes  represented 
1  c.c.  of  dissolved  oxygen  per  litre.  There  was  a  marked 
difference  between  any  two  tubes,  and  it  was  easy  to  read 
to  half  a  c.c.     His  a^si-tant,   Mr.  Stewart,  claimed  that  he 


could  read  the  tubes  to  one  fifth  of  a  c.c.    For  practica  « 
by  the  manager  of  a  sewage  farm,  however,   half  a  c.c.  I 
mar  enough  ;  and,  indeed,  Prof.   Kamsay   only  claimed    r 
the   method    was  to  be  regarded  as    an  approximate 
The  next   point  was    with  regard   to    the  cuprous  chlo 
He  had  found   it   difficult  to  get   a   colourless  solution   h 
that   salt.     Prof.  Kamsay  had  just  demonstrated  that  f 
test  required  a  certain  amount  of  time  ;  and  if  it  took 
time  to  dissolve  at  the  waterside  as  it  had  that  night,  du  j 
that  period   they  had  a  hydrochloric  acid  solution 
to   the    air   and    the    cuprous   chloride   taking  up  oxyi  ; 
therefore  ail  the  precautions  as  to    the  layer  of  kc  rosea  a 
the  surface   of  the  water  wire  of  no  avail.      lie  had  fi  <t 
that  a  blank  experiment   with   boiled   water  coutainiut 
oxygen  gave  a  blue  coloration  equal  to  1  or  2  c.c.  per  I 
He  therefore  concluded  that  most  of  the   readings  were!) 
high   by  '.  to  1  c.c.  by  reason   of  the  error   (1 
He  had  also   made   some  experiments    with   regard  to 
action  of  the   kerosene   in   this  test  ;  but   he   would  in 
further  into  that  matter  at  present,  as  kerosene  was  kn  o 
to  be  an  absorber  of  oxygen  to  sonic  extent,  and  after . 
was  a  minor  point  under  the  circumstances.       Kxperin  • 
on  this  point   he  had  described  in  the  paper  referred  •, 
which  showed  the  rate  of  absorption  of  oxygen  by  the  »  r 
when  protected  by  the   kerosene  layer.     Then  with  re|  i 
to  nitrites,  although  dissolved  oxygen  and  nitrates  ,. 
two  most   important  bodies   in  this  connection,  it  nni- 
remembered  that  nitrites  were  always  formed,  and  im  1 
in   the   bacterial   method    they   were  sometimes  pn 
large  amount — as  much  as  a  parts  iu  100,000.     Thi 
must  therefore    be   taken   into   account,  and  also 
organic  matter.     In  dealing  with  an  effluent  containing 
3  parts  of    nitrites  and   coloured  organic  matter,  he     1 
found  that  the  colour  obtained   was   modified  by  thi 
constituents,     lie  had  tested  the  influence  of  nitrit. 
colour,  and,  putting  it  roughly,  the  presence  of  5  part  f 
nitrous  nitrogen  per    100,000  threw    the  colour  up  t    I 
extent  equal  to  2  c.c.  per  litre.      He  quite  agreed  with  I  . 
Ramsay  that  a  simple  method  giving  approximate  res  i 
was  very  desirable.     One  did  not  want    refinement 
even  1  c.c.  of  oxygen  ;  all  that  was   necessary  was  to  k  ( 
if  the   effluent  was   more  or  less  than  half  satin: 
mote,  it  was  prohably  all  right ;  if  less,  ii  was  probabh  I 
wrong.     The  most   serious   criticism  that  had  to  b 
was  that  the   standards   supplied  were  not  constant,    e 
had   not   discovered  this   until  quite    recently,     i  h 
Prof.  Kamsay's  paper  announced,  he  thought  it  desirahl  I 
repeat  some  of  his  experiments,  and   on  doing  so  he  fo  1 
that  his  tubes  were  much  fainter  than  they  were  a  yi 
In  view  of  this  fact,  he  thought   it   quite  possible  that  »  t 
he  had  attributed  to  nitrite  interference  might  iu  part  h 
been  due   to  the  gradual   depreciation  of  the  colour  i 
tubes.     Still  the  nitrite  in  the   acid  solution  obviously  n  t 
act   as   an   oxygen   carrier,   and  therefore   daring   the  r 
contact  one  would  get  more  colour  than  when  nitri' 
absent.     ( >n  comparing  his  tubes,   be  found  that  at 
the  3  c.c.  tube  was  of  a  darker  blue  than  the  5  c.c,   I 
there  were  lesser  variations  in   the  others.     With  n  . 
an  alternative  method,  he  had  lately  been  using  a  D 
tion  of  the  Winkler  process.     Winkler  originally  8U 
the  use  for  this  purpose  of  a  manganous  salt.     Mangau  » 
chloride  had  the  great  advantage  of  being  thoroughly 
The  colour  produced  on  the  addition  of  caustic  soda  and  i 
iodide  by  the  liberation  of  i  lie   iodine  after  acidulation    ■ 
as  intense  as  the  blue  colour  iu  the  tubes  under  nod 
it  was  quite  possible  to  determine  the  relative  auiou.n  i 
dissolved  oxygen   in  water  by  guessing  the  brown 
which   showed,  without   the  use  of  standards,  whether   i 
effluent  was  half  or  a  quarter  saturated.     In  order  to  ci 
pare  the  colour  of   a  sample,   one  had  merely  to  taki'  K 
of  the  same  effluent,  shake   it   for  a  minute,  until  it 
fully    saturated,    and    add    the    reagents,  when  om 
standard  for  that  particular  temperature.     This  overc: 
the  difficulty  met  with  in  coloured  effluents  and  that  dm 
nitrites  if  the  reaction   took   place  in  an  ordinary  Bl 
bottle,  so  that  exposure  of  the  acid  solution  to  the  air  i 
prevented. 

Mr.  W.  T.  Burgess  asked  for  further  informatioi 
regard  to  the  amount  of  nitric  acid  found  iu  what  W«l 
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nr«-  lulphuric  acid.     He  had  very  seldom  himself  had  to 

i  ■  sample  owing  to  the  quantity  of  nitric  aeid 

lith  the  estimation  of  nitrates  by  Harrow's  process,  and 

■is  therefore  rather  surprised  at   the  statement  ti 

tulhors. 

!      .1.    Bkvan    suggested    that    pun-    sulphuric  .,■ 
it  he  secured  by  simply  passing  through   if    a   stream  ol 
IDIOD9  :icid  gas  and  boiling  off  the  excess. 
of.  Kamsat    said    that  he  had   tried   that   method   but 

10  Chairman  said  that  Dr.  Bideal   had  discovered  so 

,  points  in  which  the    process   overestimated   the   dis- 

:i.  that  it  was  difficult   to  sec  bow   he   had    ,  \er 

ignd  to  lind  so  low  a  proportion   as  G  c.c.  at  am  time. 

skinga  sewage  analysis,  the  chemist   ought   to   distin- 

ii  methods  which  aimed  at  the  highest  accural  \ 

able  and  such   as    enabled   him   to   form   an   opinion 

,  nt  for  practical   purposes.     And   in   tl use   before 

the  chemist  could  probably  judge  without  figures 
,t  a  sewage  was  fairly  aerated  or  not.  In  praeti  .  it 
i  no  difference  whether  a  sample  of  sewage  contained 
IT  2"T  of  dissolved  oxygen,  especially  as  sewage 
itcd  rapidly  in  composition  ;  and  therefore  it  seemi  il 
u  useless  to  attempt  to  get  an  exact  estimate.  While 
appreciating  the  value  of  Dr.  liideal's  criticisms  en  the 
id,  he  took  it  that  Prof.  Ranisay  bad  mainly  in  view  a 
«1  and  apparatus  that  would  suit  the  foreman  of  the 
y  farm.  He  felt  no  doubt  that  for  that  purpose  Pro*'. 
ay's  method  was  more  suitable  than  the  most  ingenious 
weniate  method  worked  out  by  Dr.  liideal.  That 
id  was  admirably  adapted  for  the  hands  of  a  skilled 
st ;  but  at  the  riverside  or  sewage  farm  nothing  could 
npler  than  Prof.  Ramsay's  process. 
if,  W.  Ramsay,  in  reply,  said  that  he  was  quite  un- 
iiced  as  to  the  method  of  working.  What  he  and  his 
in-  on  the  Commission  wanted  to  find  was  the 
■st  and  most  reliable  method  of  winking,  and  he  should 
iily  try  Dr.  liideal's  method.  He  thought  that  the 
HI  chloride  difficulty  might  be  dismissed,  because  one 
lot  ruu  it  all  in.  With  regard  to  the  kerosene,  he 
with  Dr.  Rideal  that  it  took  a  long  time  for 
u  to  pass  through  ;  but  it  always  .lie!  enter  in  the  course 
•'»'  hours.  A  much  more  serious  matter  was  the 
■ration  of  the  standards,  and  in  that  case  he  feared 
oust  say  "  peccavi."  Much  more  ammonia  should  be 
t.  and  then  they  would  not  deteriorate.  As  to 
s,  he  admitted  that,  if  present,  they  ought  to  be 
d  as  free  oxygen,  the  same  as  nitrates.  They  were 
Reckoned  as  "  available  oxygen,"  and  that  was  all  they 
1  to  know  about  them. 

SW  GLYCERIDE:    GLYCEROL  PHTHALATE. 

IiT   WATSON    SMITH. 

originally  conceived  the  notion  that  as  the  diphenol, 
Ml,  C6H4(OH).;,  unites  on  heating  with  phthalic 
•ide— 

CO. 


and   a    ehromogen   containing   aliphatic    constituents   would 
d  much  ini 
On    heating  glycerin    with    phthalic   anhydride    aloue, 
however,  no  such  reaction  occurred,     l  In  beating  with  zinc 
chloride,  the   product  appeared  to  bi  l  intialhj  sin 

by  hearing  phthalic  anhydrid  i  rin 

alone.      The    idea    now    was    that    probably    a    glyci  ride 
was  formed,  especially  as  on  heating  with   alkali  hydi 
entire  decomposition  or  saponification  ton 
upon    this    idea,   proportions    of    glycerin    and     phth 
taken  corresponding  with    thi    i 


anhydride  were 
tripltthatate. 


O.CO 


■  ,H  /  0.„ 


i  ,. 


i  O.CO 


'II, 


>  .11. 


C6H4< 


/       \ 


0 


Co/ 
i  resoreinol-phthaletn  or  fluorescein — 


./ 


C6H3.OH 
>0 
OH 


/0^CGH 

Vo 

e  similar  compound  or  analogue  might  be  formed,  if 

rjreinol,  the   trihydric  alcohol,  glycerol,   were  suh- 

lhe   formula   of   the  phthaleio  thus    speculated, 

/CsH4:(OH>, 
,C<       >0 
wA>  =  COH, 

Vo 


r 

'■,n0'  o.gox 

o.co>c«* 

The  mixture  was  heated  for  a  long  time  nearly  to  boiling, 
ami  on  cooling,  a  -olid,  resin-like,  perfectly  transparent  and 
refractive  substance  was  obtained'  This  substance 
is  insoluble  in  water,  but  soluble  in  an  excess  of  glycerin  on 
hearing.  From  the  solution  in  glycerin,  white  oily  drops 
separate  on  addition  of  water,  soluble  in  alcohol  and  ether. 
VI  hi  ther  zinc  chloride  were  used  or  not,  similar  compounds 
were  obtained,  consisting  of  thick  resindike  masses,  which 
deliquesced  and  became  sticky  on  exposure  to  air.  As  the 
substance  evidently  still  contained  free  glycerin  and  was  not 
uniform  in  composition,  it  was  distilled  in  vacuo.  This 
method  answered  the  purpose,  and  It  was  found  that  when  a 
eei tain  point  was  attained  in  the  distillation,  at  which 
apparently  all  excess  of  glycerin  had  come  over,  the  mass 
in  the  retort  began  to  froth  up,  and  then  on  removing  the 
vacuum  the  substance  at  once  solidified  to  a  mass  resembling 
glass  slag. 

It  was  found  that  whether  excess  of  glycerin  or  excess 
of  phthalic  anhydride  were  taken  in  the  mixture  employed, 
after  distillation  in  vacuo,  one  and  the  same  product  "was 
obtained,  viz.,  the  hard  glassy  substance.  This  substance  is 
easily  decomposed  or  saponified  with  caustic  soda  solution, 
and  hence  the  fact  indicated  the  method  which  was  adopted 
for  determining  the  phthalic  anhydride.  Hot  normal  caustic 
soda  was  used  and  the  excess  was  titrated  back  with  deci- 
nornial  acid.  Thus  figures  were  obtained  pointing  unmis- 
lakeahly  to  the  fact  that  under  the  conditions  stated,  the 
diglyceryl  triphthalate  is  formed.  Put  it  is  extremely 
difficult  to  get  rid  of  the  last  traces  of  glycerin,  for  at  this 
final  stage,  the  mass  heated  in  vacuo  shows  an  extraordinary 
tendency  to  froth  up. 

Thus,  when  glycerin  was  in  some  excess  in  the  mixture 
taken,  the  percentage  of  phthalic  anhydride  found  was 
7  1  00. 

Adopting  a  slight  excess  of  phthalic  anhydride,  the  per- 
centage was  7.V3-1. 

Adopting  a  further  excess,  it  was  75-91. 
The  theoretical  number  for  diglyceryl  triphthalate,  is 
it' 35,  that  for  a  possible  diglyceryl  diphtbalate  being  66-66. 
The  difficulty  is  that  the  phthalic  anhydride  is  much 
more  volatile  than  the  glycerin,  and  at  the  high  tempera- 
tures needed  for  the  formation  of  the  body,  some  of  the 
former  is  lost,  aud  the  preparation  never  quite  reaches 
absolute  completion,  though  as  the  figures  show,  it  very 
nearly  does  so.  If  the  distillation  process  in  vacuo  be 
stopped  at  various  stages  before  the  glycerin  is  all  expelled 
so  as  to  reach  the  frothing-up  stage,  products  of  varying 
s  of  fusibility  are  obtained,  containing  varying 
amounts  of  glycerin,  which  continued  distillation  would 
have  expelled.  Some  of  these  are  of  the  fusibility  of 
sealing  wax,  and  may  be  drawn  out  in  long  silky  filaments 
of  extraordinary  length.  I  show  here  some  specimens  of 
monographs  stamped  upon  some  of  this  material,  used  just 
as  sealing  wax  is. 

Just  at  the  moment  when  the  mass  froths  up  in  the  retort 
at  the  final  stage  of  the  distillation  in  vacuo,  it  is  noticed 
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that  a  very  distinct  rise  of  temperature  takes  place.     The 
maximum  temperature  reached  was  - S5C  C,  but  on  removing 
the  retort  from  tl  E  hot  Band  bath,  at  this  point,  the  further 
..i-  to  about  2  19    C. 

•  -  like  glyceride  is  characterised  chiefly  bv  its 
xtraordinary  insolubility  in  almost  all  solvents.  It  is 
practically  insoluble  in  alcohol,  ether,  and  benzene,  also  in 
petroleum  and  petroleum  spirit.  It  does  not  dissolve 
appreciably  in  boiling  water,  but  the  water  becomes  slightly 
acid,  probably  through  slight  hydrolysis  of  the  compound. 
It  dissolves  very  slowly  and  slightly  in  cold  or  hot  glycerin, 
and  this  also  becomes  slightly  acid.  It  is  quite  tasteless, 
and  softens  on  chewing.  TbLs  glyceride  is  insoluble  in  hot 
olive  oil.  and  also  in  other  oils  and  fats.  It  simply  -oftens 
in  them  and  becomes  plastic.  Its  best  solvent  appears 
to  be  cold  acetone,  but  even  in  this  it  is  but  sparingly 
soluble.  On  pouring  some  of  the -solution  on  a  watch- 
glass  and  letting  it  evaporate  spontaneously,  no  sign  of 
crystallisation  was  evident,  but  the  clear  transparent 
r .-sin  deposited  in  minute  drops,  solidifying  to  hard 
transparent  masses  of  the  tasteless  resinoid  body.  I  tried 
the  experiment  of  taking  a  large  excess  of  glycerin  in 
preparing  the  triphthalic  diglyceride,  and  obtained  first  the 
transparent  refractive  substance  first  described ;  this  body 
1  found  was  strongly  acid.  On  distilling  this  product  in 
vacuo,  however,  first  water,  then  glycerin  and  acrolein 
vapours,  then  phthalic  anhydride  pass  over,  and  finally 
the  mass  froths  up  as  before,  yielding  the  inert,  glass- 
like glyceride.  The  fact  is,  reaction  proceeds  but  slowly 
at  these  lower  temperatures,  or  until,  indeed,  such  high 
temperatures  are  attained,  that  under  ordinary  atmo- 
spheric pre-sure,  decomposition  of  the  whole  would  ensue. 
Hut  under  the  reduced  pressure,  the  necessary  point  of 
union  is  attained,  excesses  of  glycerin  and  phthalic  anhy- 
dride passing  over.  if  instead  of  phthalic  anhydride, 
phthalic  acid  be  employed,  a  similar  reaction  occurs,  the 
same  glyceride  being  obtained. 

Some*  of  the  glyceride  was  heated  in  a  test-lube  with 
thermometer,  and  connected  with  the  vacuum  pump.  The 
compound  proved  very  refractory  to  fusion,  decomposition 
point  and  melting  point  lying  very  near  together.  Incipient 
fusion  look  place  at  190;  (.'.,  and  then  the  mass  began  to  de- 
compose and  finally  to  char,  at  about  220"  C,  and  yet  was  not 
completely  melted.  Crystals  of  phthalic  anhydride  deposited 
on  the  sides  of  the  tube.  A  bit  of  the  glyceride  ignited 
readily  take*  fire  and  burns  with  a  bright  flame,  but  does 
not  melt,  only  softens.  It  will  continue  thus  to  burn  till 
only  a  slight  charred  residue  is  left.  Tbe  substance  on 
charring  emits  an  odour  somewhat  similar  to  that  of 
burning  fats.  It  can  be  moulded  into  forms  like  that  of  a 
taper,  and  will  then  ignite  and  burn  with  a  bright  flame 
without  melting,  but  there  is  no  advantage  to  offer  over 
cheaper  articles  for  the  purpose.  I  have  found  that  a  very 
satisfactory  cement  for  glass  and  earthenware  can  be  made 
from  this  glyceride. 

Since  glycerin  will  not  unite  with  phthalic  anhydride  to 
form  a  phthaleVn,  but  rather  a  phthalate,  I|  thought  it 
interesting  to  discover  if  resorcinol,  which  does  so  readily 
form  the  phthalein,  fluorescein,  would,  on  application  of 
heat,  displace  the  glycerin  from  combination  with  phthalic 
anhydride  in  this  diglyceryl-triphtbalate.  I  find  that  this 
reaction  easily  takes  place,  and  thus  an  interesting  test 
is  obtained  for  the  presence  of  the  phthalic  anhydride. 

Sulphonated  Products. — On  treating  the  powdered  sub- 
stance with  warm  or  hot  concentrated  sulphuric  acid, 
sulphonation  takes  place,  though  by  no  means  quickly. 
The  substance  shows  no  signs  of  charring  in  the  process. 
With  fuming  sulphuric  acid  the  action  proceeds  much  more 
quickly,  and  no  charring  results.  I  have  already  observed 
two  sulphonic  acids,  but  have  not  as  yet  been  able  to 
examine  them  more  closely.  One  is  readily  obtained  when 
the  sulphuric  acid  is  used  in  excess,  and  on  diluting  the 
liquid  and  heating,  and  then  allowing  to  cool,  it  readily 
separates  in  gronps  or  aggregates  of  minute  prisms,  soluble 
in  hot  water,  and  quickly  crystallising  out.  I  am  inclined 
to  think  this  is  the  monosulphonic  acid,  but  analysis  most 
decide  this  later.  Now,  on  treating  a  little  fuming  sulphuric 
acid  with  a  large  excess  of  the  powdered  glyceride,  and 
heating  gently,   I   was  much  surprised,  after  dilution  with 


water  and  filtering,   to  observe   an    oil    separating. 
evaporating   and   allowing   to   stand,  quite  a    constdei 
quantity   of  this  oily    body    separated,  and    also   a  sra 
quantity  of  the  crystalline   sulphonic   oc:d.     The  oil,  w^ 
is  heavier  than  water,  and   less  soluble  than   the  cr 
acid,  was  separated   from  the  latter  and  washed  with  w 
It  then  occurred  to   me  that   there  might  be  some 
here  with  those  sulphonated  oils  which  form  the  basi 
the   Turkey-red   oils   and  oleines  of  commerce.      Thi 
pliouated    oils,   on    treatment    with  ammonia,  unite 
giving    perfectly    clear   oils,    quite    soluble    in    wal 
neutralising  with  ammonia,  my   oil  at  once   cleared, 
became    perfectly    soluble    in    wafer,    and    lite   ai 
compound    obtained,    possessed     many    of    the    pi 
characteristic  of  the  sulphonated  oleinc  oils  mentioned. 

Action  of  Nitric  Acid. — Strong   nitric  acid   has  b'jio 
means   powerful    action   on    this   glyceride.     To   nitrti 
freely,   it   was  necessary  first   to    treat    with  com 
sulphuric  acid,  and  then  add  nitric  acid,  and  heat. 

In  conclusion,  my  best    thanks   are  due  to  my  frieuil 
II.  I'auli,  of  the  firm  of  Meister,  Lucius  und  Briining, 
supply   of  pure  phthalic   anhydride,   and   to   my     . 
Mr.  Albert  Shonk,  for  considerable  help  in  carrying 
experiments  just  recorded. 


"- 


Discrssiox. 
Mr.  Artiu'k  Marshall   considered  the  new  si, 
described   by   the  author  a  very   interesting   one. 
evidently  a  true  colloid,  but  unlike  most  other  organi. 
it   bad  a   known   and   definite  constitution,   though 
sembled  tbein    in  being  more  soluble  in  a  cold  solve 
in  a  hot  one.     The  same  was   the  case  with  nitrocel 
most  of  which  could  be  dissolved  in  ether  or  alcohol 
only  the  temperatures  were  reduced  low  enough.     ( 
itself  was  also  more  soluble  in   Schweitzer's  reagent    > 
low  temperature  than  at  a  high  one. 

MANUFACTURE  OF  VARNISH  BV  THE 
PRESSURE  PROCESS. 

HV    ARTHUR    J.    SMITH. 

On   heating  fossil  gums   in   an   open   vessel   the   fo 
changes  take  place  :—  Tbe  gum  softens,  and  first  watt 
inflammable  vapour,  and  later  inflammable  liquid  of  dot  n 
or  uukuow -u  composition  are  driven  off.    The  gum  i* 
verted  finally  into  a  black  carbonaceous  mass.     The  an  n 
of  volatile   matter,  which   can  be  driven  off  from  gun  m 
this   way,  varies  according  to  the  gum.     In   the  m 
ture  of  varnish  40 — 50  per  cent,  of  the   gum   is  very 
volatilised  in  the  melting  process. 

The  effects  of  this   on  the  physical  properties  of  t! 
can  easily  be  seen,  by  comparing   some  of  the  original  II 
with   the  residue  left   in  the   melting  vessel,  which 
allowed    to    cool,    is   generally-   brittle  and    can   be  (  I.' 
powdered.     Varnish  made  from  a  decomposition  pro 
this  description  cannot  have  the  wearing  capacity, 
or  light  colour  of  a  varnish  made  from  the  whole  ui 
posed    gum.      It   has   been   tried   to   make "  whole  gi 
varnish,  by   dissolving  the  gum   in   spirit,  mixing 
and   then   distilling   off  and    recovering   the   spirit. 
method  does  not  seem  to  have  been  much  used. 

The  majority  of  gums  can  be   rendered  miscibli 
withont  loss,  by  heating  in  a  closed   vessel  under  a  ■  il 
pressure,  and  this  observation  has  been  applied   to 
manufacture  on  a  commercial  scale.     There  is  no 
fire,  and  all  noxious  vapours  are  avoided.      The  40 
cent,  of  the  gum,  usually  volatilised  and  thrown  awa 
thus  saved  and  becomes  incorporated  with  the  van 
sppears  to  greatly  increase  its  covering,  wearing,  and 
capacities. 

The  result  of  saving  this  40 — 50  per  cent,  is  show 
fact  that  the  usual  formula,  1  part  of  gum,  \i  of  oil, 
turpentine,  will    not   hold   good,  the   product   bei 
unworkable.    5 — G  parts  of  turpentine  is  the  amount  as 
required   to   be  added  to  make  a  workable  varnish. 
being  under  pressure  the  gum  mixes  into  the  oil  at  a  if 
lower  temperature,  and  a6  a  result  the  varnish  is 
darker  than  the  original  oil,  and,  if  properly  refined  oi»" 
been  used,  a  very  pale  varnish  is  the  result. 
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will  be  obvious  to  anyone  familiar  with  varnish 
mfacture  what  a  great  saving  this  will  effect  in  the  cost 
lie  varnish,  by  getting  8  or  U  parts  instead  of  onl>  5,  from 
hi  of  gum,  and  at  about  the  same  cos!  of  manufacture. 

large  number  of  quantitative  experiments  have  been 
le  in  the  laboratory,  on  nearly  every  variety  of  gum,  to 
tlii;  process  on  a  small  scale,  the  operation  being  carried 
U  |  specially  constructed  "  Jena  "  glass  tube,  fitted  with 
sore  gauge  and  safety  valve,  the  heat  being  furnished 
i  Bunsen  or  spirit  lamp. 
,)  take  one  experiment   as   an  example,    loo  grains  of 

kauri,  which  had  b'ea  exposed  to  the  air  in  a 
lend  condition  for  some  days  to  get  rid  of  the  majority 
is  wnter,  was  melted  into  200  grains  of  refined  linseed 
under  a  pressure  of  two  atmospheres.     After  cooling 

being   open  to  the   air  for  some  time.    300    grains   of 

ntnic  wire  added,  and  the  whole  heated  under  pressure 
some  20  minutes.  On  cooling,  the  resulting  mixture 
toa  thick  for  use  with  a  brush,  and  it  was  found  ncces- 
to  incorporate  a  further  230  grains  of  turpentine  to 
g  it  to  the  consistency  of  ordinary  varnish,  thus  making 
irts  of  turpentine  added. 

was  then  placed  in  a  jar  in  the  sunshine,  and  became 
r  in  10  days.  It  weighed  H;(2  grains,  and  measured 
I.  oat.  Tho  sidiment  weighed  3*1)  grains.  A  further 
■use  of  weight  was  found  to  have  taken  place  after  the 
ish  had  been  kept  for  a  few  weeks. 

he  phenomenon  of  gum  melting  into  oil  under  pressure 
been  observed  before,  but  the  observation  does  not 
i  to  have  been  applied  w'th  any  degree  of  success  to 
manufacture  of  varnish  on  a  commercial  scale.  I  have 
!y  manufactured  varnish  in  melters  of  up  to 
all.  capacity,  and  am   now  working  on  even  a  larger 


Discus-ion. 

J.   I,kh  kiiwitsih  thought   the   Society  ought   to   be 
lnl   to   the    author   for  bringing   forward  a  subject  of 
■nc  heard  so  little.     The  manufacture  of  varnish  was 
i  nt    only    an    art,    its    chemistry    being    practically 
ii  mwn  ;  and  the  men  who  understood  the  art  held  sway 
kept  everybody  out  of  it.     One  disadvantage  chemists 
•  iitcnd  with  was  that  they  did   not  know  the  con- 
n, in  of  even  the  commonest  gums,  such  as  the  copals. 
ii  i  nurse  of  reading  the  paper  he  interrupted  the  author 
sk  what  gum    was  referred  to   in  the  case  given  ;  but 
with  the  answer  "  kauri   gum,"  very  little  information 
inveyed,  as  dealers  were  pliable   in  their  practices, 
i    often  named  a  gum   to  suit  the  wishes  of  their  ous- 
ts,    The  copals  covered   such  a  variety  of  exudations 
:   different    plants,  that  it   was   next   to   impossible  to 
them,  even  if  one   knew   the   country  or  "coast" 
i   which   they   came;   for   little    was  known  as  to   the 
»  ner  in  which  copals  were  mixed  for  the  market  in  the 
and  sorting   establishments.     Gums  were  not   like 
aud    oils,    which    could    be    discerned    by    chemical 
mds;  and,  in  fact,  they  knew   very  little   about   them. 
'1  y  knew  that  in  the  varnish  manufacture  it  was  necessary 
ti  nelt  the  gums  ;  but  so  long  as  they  did  not  know  what 
il   processes  occurred,  and  how  the   bodies  deconi- 
1  and  changed,   and  why  they   became   soluble,   very 
progress  would   be   made  from   a  scientific    point   of 
lie  was  afraid  he  could  not  take  so  sanguine  a  view 
lew  process  as  the  author  did.     Everybody  who  was 
■  -ant    with    the   trade   knew   how   d'tticult  it  was  to 
te a  new  varnish.     And  that  was  quite  natural;  for 
Imilder  who   turned   out  carriages    worth   several 
h  dred  pounds  each  was  not   likely  to   risk  spoiling  his 
on   by   using   a   new   varnish    of    which    he    knew 

e  would  like  to  know  whether  experiments  had  been 

tb.  this  process  on  a  large  scale.     They  wen;  told 

tl    it  required  more  turpentine,  and  that  seemed  to  agree 

» i    some    experiments    published    only   last    month    by 

I  >ert.    This  chemist  had  tried  this  process,  and  confirmed 

tement  that  some  gums,  when  melted  under  pressure, 

d  Mved  in  linseed  oil.    Hut  he  also  ;;tated  that  when  run  with 

i  entine,  the  gum  separated  out,  and  hence  he  condemned 

cess.     He  himself  could  not  say  that  he  had  practical 

nee   with   this    process    to   endorse    that    view;    he 


merely  quoted  what  appeared  in  the  experimenter's  suite 

meat,  and  that   was  the  experi t  a   practical  varnish 

maker.  The  author  appeared  I  hue  met  with  the  same 
difficulty,  ami  tn  have  obviated  it  by  milling  more  oil  of 
turpentine  i  but  he  must  remember  thai  the  turpentine  would 
volatilise  ami  bo  much  less  of  a  coal  would  he  left  for  a 
given  weight  nl'  varnish.  Therefore,  be  would  like  tn  know 
whether  the  author  had  manufactured  varnishes  by  bis 
process  oa  a  large  scale,  and  bail  tried  Ins  prmluct  by 
exposing  varnished  article-  for  a  long  time  tn  the  atmo- 
sphere, ami  what  sorl  of  emit  tin-  varni-li  gave  under  those 
circumstances;  whether  it  was  hard,  brilliant,  and  possessed 
good  lasting  powers. 

Mr.  W.  1'.  Hi  id  agreed  with  the  views  expressed  by 
Dr,  Lewkowitsch.  lie  thought  it  was  probably  owing  to 
the  lack  of  publication  that  the  authors  did  not  know  that 
a  similar  process  was  carried  out  years  ago  aud  was  still 
used  on  the  large  scale,  though  not  in  exactly  tho  same 
way,  in  the  manufacture  of  linoleum.  Kauri  gum  aud 
other  resins  or  gums  were  put  into  a  closed  vessel 
provided  with  a  safety-valve  and  warmed  under  pressure, 
and  a  varnish  thus  produced. 

The  Chajrm  in  :   Under  what  pressure  ? 

Mr.  Up. in,  continuing,  said  the  pressure  might  be  any- 
thing desired  ;  but  if  one  went  beyond  a  certain  temperature 
the  whole  mass  was  charred.  He  thought  that  the  reason 
why  the  oil  would  dissolve  the  fused  gum  and  remain  clear, 
whereas,  as  Dr.  Lewkowitsch  had  pointed  out,  gum  not 
first  fused  would  dissolve  in  oil  aud  precipitate  out  on 
dilution,  was  that  those  portions  of  the  gum  which  were 
volatile  were  retained  when  fusion  tonk  place  under  pressure. 
He  had  made  quantities  of  varnish  under  pressure,  but  hail 
always  found  that  a  varnish  made  in  that  way  would 
"  bloom  "  in  course  of  time.  He  would  like  to  hear  from 
the  author  what  was  the  result  of  exposing  this  varnish  to 
the  weather.  His  experience  had  been  that  it  did  not  remain 
bright.  Moreover,  the  gain  in  weight  referred  to  was 
altogether  fictitious.  In  fusing  the  gum  in  the  ordinary 
way,  one  only  drove  off  the  volatile  part  of  it,  aud  the 
decomposition  that  took  place  made  the  gum  much  harder. 
Working  under  pressure  in  the  present  process  prevented 
that,  and  so  what  one  gained  in  quantity  was  lost  in  quality 
The  name  of  a  gum  was  no  guarantee  of  its  composition. 
One  might  drive  10  per  ceut.  of  volatile  matter  from  one 
sample  and  20  per  cent,  from  auother.  It  was  all  a  matter 
of  experience,  and  no  doubt  the  author  would  find  that  out 
when  he  came  to  work  on  the  large  scale. 

Prof.  W.  Ramsay  said  that  there  was  one  point  which 
was  interesting  to  him  from  the  physico- chemical  point  of 
view.  How  was  the  pressure  produced  ?  Was  it  air  pres- 
sure, or  was  it  produced  by  the  gases  evolved  from  the  gums 
themselves  on  heating? 

The  Chairman  observed  that,  a  proposot  Prof.  Ramsay's 
question,  it  was  obvious  that  something  was  kept  in  the 
background  by  the  author  of  the  paper.  The  small  appa- 
ratus shown  would  not  bear  much  pressure,  be  it  due  to 
decomposition  and  evolution  of  gas,  or  to  mere  expansion. 
A  pressure  of  two  atmospheres,  which  entirely  disappeared 
on  cooling,  could  not  have  much  effect  on  the  reaction. 
From  one  expression — "  oxidised  gum  " — used  by  the  reader 
of  the  paper  in  the  course  of  the  evening,  he  gathered  that 
possibly  the  gum  went  through  some  preliminary  process 
of  preparation  before  it  was  applied  to  the  manufacture 
of  varnish,  and  he  asked  the  author  whether  this  was  so 
or  not. 

Mr.  Peter  MacEwan  said  to  his  mind  the  chief  point  of 
the  paper  was  the  statement  that  the  old-fashioned  method 
of  treating  insoluble  resins  by  "  running,"  so  as  to  render 
them  soluble,  need  not  necessarily  be  carried  out.  He 
judged  from  the  sample  of  varnish  passed  round  that  the 
simple  method  of  solution  proposed  by  Mr.  Smith  was 
effective,  but  it  was  not  generally  known.  They  now  had 
the  fact  published  that  the  use  of  the  process  of  solution 
under  pressure  would  do  away  with  the  "  running  "  method 
by  which  40  percent,  of  the  resins  was  lost.  But  Mr.  Smith 
did  not  appear  to  have  carried  his  experiments  far  enough  ; 
he  seemed  to  have  used  only  kauri  gum.  The  best  var- 
nishes were  made  from  gum  animi,  a  resin  which  could  not 
be  compared  with  kauri.     Gum  animi  was  an  exceedingly 
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bard  aud  beautiful  resin  which  no  solvent  would  touch,  aud 
the  new  process  should  be  tried  on  it  as  well  as  on  copal 
.iud  other  varnish  resins.  Ho  considered  thai  a  distinct 
service  had  been  rendered  to  the  varnish  industry  by  this 

.-.itiou.  for  although  much  work  had  been  done  in 
it  there  was  nothing  quite  conclusive.  He  recalled  a  paper 
which  had  beeu  published  in  the  Society's  Journal  some 
.1^0.  There  the  auth  n  showed  that  when  the  resins 
'were  so  heated  that  the  voiai  te  products  were  passed  over 
the  resins,  the  latter  were  so  altered  as  to  become  soluble. 
He  could  not  help  thinking  that  there  was  bound  to  be  an 
immense  difference  between  a  varnish  containing  the  whole 
•  >f  the  constituents  of  the  resin  and  one  so  altered  in  char- 
as  to  change  Iroru  the  insoluble  to  the 
soluble"  condition.  Varnishes  prepared  from  materials  of 
widely  different  character  were  bound  to  give  coatings 
equally  different.  He  hoped  the  author  would  look  into 
this  thoroughly  and  also  experiment  with  every  kind  of 
varnish  resin  o:  the  "  insoluble  "  class  in  the  market. 

Mr.  A.  .1.  Smith  said  in  reply,  that  whether  the  gnm 
decomposed  or  merely  fused  was  an  open  question  at 
present.  If  the  vessel  which  he  used  were  left  to  cool,  it 
was  found  that  a  partial  vacuum  was  produced.  The  evolved 
gas  all  condensed  back  into  the  mass.  It  was  to  that  fact  that 
he  attributed  the  extreme  viscosity  of  the  product.  He  did 
not  think  the  gum  was  decomposed  during  the  melting 
under  pre  sure,  but  it  certainly  was  in  the  open  pan. 
Whether  oxidation  did  not  take  place  for  lack  of  oxygen, 
he  could  not  <jy  ;  butno  acids  were  founi  above  the  surface 
after  cooling:  hence  he  assumed  that  there  was  no  decom- 
position in  the  process.  That  appeared  to  him  to  be  an 
important  point  in  connection  with  the  wearing  power  of 
the  fossil  gum  itself. 


iH."^^^  Jetton. 


Meeting  held  on  Friday,  Noi  1 1»6<  r  1st,  1901. 


CHAIRMAN'S  AD1> 


NOVELTY  IX  PATENTS  ACCORDING  TO 
GERMAN  PATENT  LAW. 

BY    TVR.    .1.    I.UO-sM  \XN. 

A  PATENT  is  a  monopoly  which  is  granted  to  an  inventor 
under  certain  conditions.  These  conditions  under  the 
statute  of  monopolies  are  that  the  applicant  should  be  the 
true  and  first  inventor,  and  that  the  invention  shall  not  be 
contrary  to  law  nor  mischievous  to  the  state  by  raising 
prices  of  commodities  at  home,  by  hurt  of  trade,  or  gene- 
rally inconvenient.  The  original  statute  of  monopolies  has 
lieen  extended,  though  not  entirely  superseded,  by  the 
Patent  Act  of  1883  and  amended  Acts  passed  after  that 
date.  Like  other  Acts  of  Parliament,  these  Acts  have  been 
consolidated  by  judicial  decisions  :  their  scope  has  been 
gradually  extended  ;  manufactures  bav  e  been  held  to  include 
processes,  and  inventors  ha\c  been  held  to  include 
importers. 

It  is  clear  that  the  granting  of  a  patent  which  confers  a 
monopoly  on  the  inventor  i-  meant  to  be  a  reward  for  the 
work  which  the  inventor  has  done.  It  is  now  recognised 
that  a  man  is  entitled  to  the  benefits  arising  out  of  any 
application  of  his  mind.  On  the  other  hand  he  should  only 
tied  to  ii  benefits  if  there  is  a  certain  amouut  of 
originality  in  the  outcome  of  his  mind,  something  which 
has  not  been  done  before  ;  but  whilst  it  is  very  easy  to 
decide  in  ordinary  literary  productions  whether  an  author 
1  from  another  author,  and  whilst  in  literary 
production-  th(  same  thoughts  put  inio  different  language 
by  different  men  would  still  be  original  as  far  as  form  is 
concerned  in  each  ease  ;  it  is  different  in  the  ease  of  indus- 
trial inventions.  The  form  in  thai  case  has  nothing  to  do 
with  the  question  whether  an  invention  i-  novel.  It  is  here 
-imply  a  question  of  fact.     Now  although  the  law  recognises 


that    au    inventor    should     be    recompensed    by    havi 
monopoly  for  hi*  invention  it  does  not  in  any  way  dis 
e. lie  between  the  relative  importance  of  different  invent 
the    monopoly  is   given  whether    the    invention    be  of 
importance  or  of  very  little   import  nice;   whether  it  • 
a  great    amouut  of  originality,  or  only  very  little;  wbl 
it  is  almost  the  natural  outcome  of  previous  in 
or  whether  it  i-  an  entirely  new  departure.      As  a  mil 
fact  nearly  every  invention  is  only  the  outcome  of  p., 
observations   and  publications,  and   the   last   iuveotoi 
onlv  gone  a  little   slep  further  than  bis   predeci 
may  hi    safely  assumed,    in    nearly  every    invention,  t 
that    invention    had   not    been    made    by    the 
applied   for  the  patent,   it    would    not    have   been  lc 
humanity,  hut   sooner  or  later  another  person  would 
found   the    same   thing.     The   ordinary    invention   mi 
reaily  compared  lo    the  worm  which    is  caught  by  the 
bird:  but  if  that    bird  had  not   got  up    so   early,  thl 
would  have  been  doomed  just  th  •   same,  a-  the   next 
bird  would  have  caught  it.     This  is  the  reason   why  p: 
are  limited  to  a  comparatively  short  period,  far  shorter 
the    rights   and    privileges    which     are   granted    to  lii 
productions.     It    must    also   not    be   forgotten   that  ii 
latter  case   little   harm  can  be   done  by   granting  s] 
privileges    and  exclusive    rights,  whereas   in  the  ca 
industrial  procssses,  rights  and    privileges    granted  i 
wrung   place    may  be  of  incalculable  harm   to   the  CO 
which  grants  such   privileges  without  careful   ii 
It  has  been   the   custom    in    this  country  to  grant  pi 
indiscriminately  to  every  one   who  applies,   and  ali!> 
there  has   been  a   lioininil  alteration   by  which  the  C 
troller-General  may  interfere  in   the  case  of  most  gl 
plagiarism,  the  fact  is  broadly  as  I  have   stated.     Th, 
sequence  of  this  is  that  there  has  been  of  late  a   ft 
growing,  amongst  those  conversattt  with   patent?,  th; 
alteration  in   the  English  patent  laws   would 
and  as  the  outcome  of  that  feeling  a  commission  M 
pointed  by  ihe  Hoard  of  Trade  to  inquire  into  the  wo 
of  the  Patent  Acts  on  certain  specified  questions. 

One  of  these  questions  was  "  whether,  and  if  so. 
additional  powers  should  be  given  to  the  Patent  '  Hi 
impose  conditious  on  or  otherwise  limit  the  issue  of 
patents  in  respect  to  inventions  which  are  obviously  a 
which  the  information  recorded  in  the  Patent  Office  - 
to  have  been  previously  protected  by  Letters  Patent  it 
country." 

One  of  the  conditions  arrived  at  by  the  committee 
follows  : — "  That  we  are  of  opinion  that  the  grant  of  in 
patents  is  a  serious  evil,  inasmuch  as  it  tends  to  the  ret 
of  trade  and  the  embarrassment  of  honest  trader- 
inventors,  and  that  this  fact,  coupled  with  the  retail  0 
foregoing  inquiry,  is,  in  our  opinion,  a  cogent  urgtinu 
favour  of  some  inquiry  as  to  anticipation  by  prior  Li 
Patent." 

The  "  foregoing  inquiry"  referred  to  is  one  in  whir 
committee    endeavoured   to   ascertain    approximately 
many  patents  which  were  applied  for  had   not  been  a 
pated,  aud  from  which  it  appeared  that  only  .J7  out  of  i 
100  could  be  classed  as  such,  and  that   43  per  ci  nt.  el 
patents    applied  for   were   simply    repetitions  id'    pre 
patents.       The    report   continues:    "We   are    thereto' 
opinion    that,    in    addition    to    the    existing    ii 
examination  ought  to  be  made  at  the  Patent  <  tlfics  il 
question   whether    any    invention   claimed    in 
specification    has    been    claimed   or    described    in   any 
what  specifications  of  letters  patent   granted  in  the  V 
Kingdom   dated  less  than  50  years  previous  to 
the  application.     That  this  inquiry  should  not  be  extc 
to   provisional   specifications    which    have  been  publi 
but   not   followed   by   a   complete  specification,  and 
consequent  upon  the  limitations  of   ibis  inquiry  an  c 
ment  should  be  passed  to  the  effect   that  a  publicatio 
an    invention    in    specifications  of    letters    patent    gr;; 
in  the  t'nited    Kingdom  dated   50  years   or   a 
to  the  date  of  the  application  or  in  a  provisional  specific 
of  any  date  of  the  kind  before  mentioned  shall  not  of 
be   deemed   an   anticipation   of   the   invention."       It 
be  noticed    that    these   recommendations  as    to  Maicl 
novelty  only  apply  to   such   matter  as    has  hseo  publi 
in  previous   patent    -pecifications,  and  leave  out  any  m 
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"; 


■h  mav  bo  common  knowledge  through  other  publicn- 
■  so  that  :i  patent  granted  under  the  committer's 
mmendations  might  still  be  grunted  for  an  obsolete 
iition  or  for  no  inveution  at  .ill.  Tins  has  been 
mined  by  nt  least  one  very  eminent  member  of  the 
tnittee,  by  Sir  Kdward  r'ry,  who,  in  a  note  appended 
ie  report,  expresses  himself  us  follows  :— "  1  regret  the 
IIOII  of  the  inquiry  whether  the  invention  claimed  is 
ow)y  old.  I  think  that  the  inquiry,  if  madi  in  con- 
tion  with  that  into  anticipation  by  pre*  ions  spec 
I  add  very  little  trouble  to  the  examiner,  and  I  bar 
iion  of  ibis  inquiry  may  let  through  some  of 
,  i  which  it  desire  to  chccli  " 

uuidering  that  there  seems  to  be  a  general  feeling  in 
IT  of  alterations  in  the  patent  laws  to  the  effect  that 
its  should  not  indiscriminately  be  granted  by  the 
at  lltli  ie,  but  that  they  should  be  examined  for  novelty, 
n  b  ■  useful  to  study  the  conditions,  as  to  what 
iitate-  novelty  in  patents  from  the  official  examiner's 
of  view,  and  as  the  (ierman  I'ateul  Office  has  been 
ling  these  questions  in  many  thousands  of  eases  for  the 

,  it  may  be  of  interest  to  put  before  you  the 
I  opinions  as  to  what  constitutes  novelty  in  patents  in 
naiiy. 

the  German  Government  docs  not  undertake 
(oarantee  that  patents  granted  are  necessarily  valid,  it 
acs  the  essential  points  of  novelty  in  such  a  manner  as 
tablish  to  a  great  extent  the  validity  of  a  patent  ;  whilst, 
■fore,  the  law  in  this  country  as  to  what  constitutes 
Itv  in  an  invention  has  had  to  be  established  on  the  basis 
Cedents  taken  from  decided  law  cases,  ranging  over  the 
60  or  To  years,  and  even  further  back,  the  German 
option  of  novelty  is  supported  by  a  much  greater 
bcr  of  cases,  which  outside  of  law  courts  have 
led  upon  by  the  Patent  Office  before  granting  a  patent, 
ilcr  to  have  a  clearer  understanding  as  to  the  (ierman 
nt  law,  it  is  necessary  to  follow  its  history  further 
than  1S7 7,  the  time  when  it  was  passed.  Before  the 
co-German  war,  Germany  consisted  of  a  number  of 
lendent  slates,  each  of  which  had  a  patent  law  of  its 
which  naturally  was  very  ineffective,  as  would  be  the 
for  instance  if  each  county  in  this  country  had  a  patent 
if  its  own  ;  in  that  ease  if  a  person  happened  to  have  a 
it  in  Lancashire  hut  not  in  Cheshire,  it  might  be  used 
ly  by  anyone  almost  within  a  stone  throw  of  its  owner, 
l'ateut  Law  of  1S77  was  passed  in  order  to  consolidate 
ben  different  patent  laws  into  one,  and  it  became 
•siry  to   refer  in    some  way  to  the  different  states  and 

i.etion  as  regards  patents  in  the  former  times, 
general  principles  of  the  new  patent  laws,  and  their 
ive  position  to  former  patent  laws,  were  therefore 
'I  in  special  terms  giving  the  motive  of  the  act  as 
ivs  :  — 

I'lie  law  cannot  determine  under  what  suppositions  an 
:t  or  a  process  for  which  a  patent  has  been  applied 
nts  a*  a  matter  of  fact  something  new.  The  offi  'c 
h  examines  the  application  has  to  judge  on  this 
rdin^  to  the  circumstances  of  each  case." 

ie  draft,   however,  in  substantial  accordance  with  the 

prevalent   in  Germany,  denies  the  character  of  novelty 

lose  inventions  which,  at  the  time  <<(  application,    are 

r  described  in  public  print  in  such  a  manner,  or   are 

;  used  in  the  land  already  so  openly  that  their  use  b\ 

experts  appear  possible.     Whether  the  publication  of 

.'liutcl  matter  is  found  in  German  or  foreign  publica- 

shall  be  immaterial.     The  former  use  of   the  invention 

however  exclude  its  novelty  only  if  carried  on  openly, 

■lithiu  the  realm. 

ie  motives  lay  stress  on  this  point,  that  the  act  is 
e  drafted  in  essential  accordance  with  the  law  as  it  is 
essrd  in  Germany.  With  regard  to  that  law,  the  first 
idemion  at  that  time  was  the  agreement  with 
different  governments  respecting  the  granting  of 
nts  and  privileges,  dated  21st  September  1842.  That 
ment  contains  the  principles  which  the  different 
foments  should  observe  with  regard  to  the  regulations 
lieir  l'atent  departments,  especially  also  the  patent- 
ly, and  in  that  direction  it  savs  in  article  1  :— 


-  Patents  shall  only  be  granted  for  such  objects  an  are 
in  reality  nevt  and  characteristic;  a   patent  musl   then 
not  he  granted  for  objects  which  before  the  date  ,,r  the 
■'l'i'K  ■  bi  en  workc  I   v.  ithin  the  combined    l  itc 

or  which   were  current  or  in  ant 
p  itenl      liould  particularly  nol   b  i  gra  ti  tl 
which  ma    aln  ady  have  appeared  in  publication     .. 

rm:. n  oi  any  foreign  language,  and  which  is  represented 
l.y   description   or   drawing   in   such   a    manner    thai    its 

'■  0g  COUld  b<    i I  ...i!    l.y  any  expert.      Tl, 

as  to  novelty  .  i    individuality  of  the  oh 

remains  within  the  judgment  of  the  Government." 

co  abine  I   governmi  nts    were    ac linglj    bound    to    the 

foregoinj  lions,  but  they   were  not  prevented    fr 

taking   even    stricter   views    a-  liability    or    fri 

restraining  the  granting  of  patents  altogether. 

A  later  \.  i  of  Parliament,  thai  of  7th  April  1891,  en  lets 
"that  Patents  are  granted  for  new  inventions  which  adinil 
of  industrial  utilization,  but  the  invention  is  not  considered 
a-  new  if.  at  the  time  of  application,  it  has  been  described 
in  public  within  the  last  ion  years,  or  has  been  used  within 
the  realm  in  such  a  manner,  and  so  openly,  that  its  use  by 
.  ther  experts  appears  possible."  rhis  differs  from  the 
older  enactment  of  the  -25th  .May  t  '-r  7  in  this,  that  the 
words  "  within  the  last  100  years  "  "have  been  a. hied. 

It  will  be  noticed  that  the  German  law  speaks  of  a  "new 
invention,"  and  this  expression  has  caused  a  great  amount 
of  controversy  ;  it  is  assumed  by  many  thai  an  invention 
muM  necessarily  be  new,  others  contend  that  something  can 
be  new  without  being  an  invention,  and  that  there  may 
be  an  invention  which  is  not  new  .  Caro  puts  the  matter 
very  clearly:  1st.  "Patents  are  granted  for  inventions"; 
2nd.  "The  invention  must  moreover  be  new";  :frd.  "A 
new  invention  must  be  of  industrial  applicability,"  and  the 
patent  office  is  therefore  bound  to  conduct  the  examination 
in  a  threefold  direction. 

Without  going  into  metaphysical  speculations  as  to  whether 
there  are  new  inventions  and  old  inventions,  it  appears  that 
there  is  a  great  difference  of  opinion  as  to  whether  the 
German  patent  law  exemplifies  or  defines  the  cases  in  which 
there  is  no  novelty.  Some  authorities  refer  to  the  motives 
which  say.  Unit  novelty  is  barred  only  when  the  invention 
has  been  carried  on  openly  and  within  the  realm.  Others 
found  opposite  opinions  on  the  passage  in  the  motives,  that 
the  Government  may  judge  novelty  according  to  the 
circumstances  of  each  particular  case.  The  fact  is  that  it 
is  impossible  to  determine  by  law  what  is  new,  for  nearly 
every  invention  may  be  divided  into  a  number  of  well-known 
elements  which  are  simply  combined,  and  it  is  left  to  a  great 
extent  to  individual  opinion  to  determine  whether  this 
combination  is  of  such  a  character  as  to  constitute  novelty 
or  not.  One  thing  stands  out  clearly  iu  following  the 
decisions  of  the  German  Patent  Office  through  the  last  25 
years,  viz.,  that  the  officials  are  adapting  themselves  to  the 
requirements  of  the  changes  which  have  taken  place  in 
technology,  and  are  justly  taking  broader  views  as  to 
novelty. 

A  highly  interesting  article  touching  partially  on  this 
point  has  been  published  in  the  "  Zeitschr.  f.  angew"  ('hem. ," 
1901,  Xos.  36  and  :S7,  by  Dr.  Julius  Epbraim,  and  I  have 
in  the  following  taken  the  liberty  of  partially  abstracting 
and  panially  translating  this  paper,  as  it  gives  us  the  1..' 
view-  on  points  of  interest  in  German  law.  The  author 
commences  by  explaining  that  the  natural  development 
of  the  chemical  industries  ainl  the  natural  evolution  of 
patent  law  musl  necessarily  lead  to  new  points  turning  up, 
which  iu  former  days  did  not  come  into  consideration. 
11'  51  q  .,  ti.  ns  will  affect  more  or  less  every  industry,  and 
in  discussing  some  of  the  questions  which  particularly  apply 
to  the  chemi  al  industry,  he  first  considers  previous  publica- 
tion as  far  as  it  affects  chemical  patents.  It  appears  that 
for  the  last  two  years  the  examination  of  applications  for 
patents  in  Germany  has  been  carried  on  chiefly  so  as  to 
tain  whether  the  object  of  application  has  been  com- 
pletely  published  in  literature  ;  whereas  the  examination  as 
to  whether  the  object  constitutes  an  invention  is  now  in 
i-i  -  neglected,  and  takes  place  only  iu  exceptional 
cases.  This  is  no  doubt  a  relaxation  of  the  former  strict- 
ness,  and   yet    it   appears    that    further   relaxation   is   still 
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desir,..!  by  :i    certain    class   of  technologists.     As  stated 
before,  under  the   present    law,    an  invention  is  not  con- 

■  r  it   has   been   published  in   print  daring   the 

■  ears  in  such   a  manner  that   it   may   he   used  by 
I  hose  who  require  further  relaxation  now  claim 

such  publication  shall  only  prohibit  the  granting  of  a 
patent  it  it  describes  the  invention  in  a  technically  applicable 
form.  But  it  would  not  always  he  an  c.is_\  matter  to  deter- 
mine this  point,  as  the  following  instance  will  prove:  — 
'  Winn  Bucbner  published  his  first  investigations  on 
zymase,  there  could  be  no  doubt  thai  thi  process,  however 
minutely  described,  was  a  purely  scientific  one.  No  doubt 
an  expert  would  be  in  a  position  to  follow  that  description, 
and  to  get  the  same  results.  The  question  is,  was  that 
invention  described  in  a  technically  applicable  form  ?  At 
the  time  ('.  Wehmer  declared  that  he  would  cot  believe  in 
Buchner's  discoveries  until  the  product  could  be  obtained 
in  commerce."  Thus  we  see  that  an  expert  gave  it  as  his 
opiuion  that  the  process  did  not  represent  a  technically 
applicable  process.  If,  therefore,  the  new  relaxed  forms  of 
the  German  Patent  Office  were  to  be  accepted,  an  applica- 
tion which  contained  nothing  else  but  the  description  which 
Buchner  himself  had  originally  given  would  be  patentable, 
as  long  as  the  applicant  could  show  that  this  process,  eon 
trary  to  original  views,  was  technically  applicable.  After 
Buchner's  publication  his  discoveries  were  further  followed 
out.  Aibert  succeeded  iu  finding  a  new  and  considerably 
simpler  process  for  the  preparation  of  :«yrnase,  and  the 
inventor  expressed  the  hope  that  soon  W'ehrner's  require- 
ments would  be  fulfilled.  Without  doubt  Albert  was  of 
opinion  that  he  had  found  a  process  which  was  technically 
practical,  so  that  his  publication  could  be  locked  upon  as  a 
prior  publication  with  regard  to  future  applications  for 
patents.  <  m  the  other  hand.  Albert  was  not  quite  certain, 
as  he  only  expressed  a  hope  on  the  point  ;  si>  that  it  is  clear 
that  even  if  the  Patent  Office  should  relax  its  rules  and 
extend  the  scope  of  prior  publication,  maDy  doubtful  cases 
would  occur. 

The  further  relaxation  of  the  German  patent  law  would 
particularly  affect  organic  chemistry.  Many  products 
which  at  one  time  were  considered  far  too  expensive  to  ever 
enter  into  industrial  application  have  become  quite  accessible 
through  later  fortuncte  discoveries.  Take  the  case  of  t«o 
substances,  one  a  substance  of  industrial  importance, 
another  the  raw  material  for  the  preparation  of  that  sub- 
stance. Suppose  the  final  product  could  not  be  commercially 
made  because  the  known  methods  for  the  manufacture  of 
the  raw  material  were  too  expensive.  Suppose  a  discovery 
is  made  by  wh:ch  the  raw  material  eaa  be  cheaply  prepared, 
should  it  then  be  possible  to  obtain  a  patent  for  the  prepara- 
tion of  the  final  substances,  which,  since  the  new  process 
for  the  raw  material  has  been  found,  has  become  technically 
important  ?  If  scientific  publications  are  not  to  be  con- 
sidered as  prior  publications,  it  might  lead  to  very  serious 
and  unpleasant  consequences. 

The  nature  of  chemical  science  is  such  that  in  many  cases 
tlie  scientific  result.,  can  beat  once  transferred  to  technical 
work.  This  fact  has  been  acknowledged  in  Herman  patent 
law;  in  Fiance,  on  the  other  hand,  the  laboratory  experi- 
ment, even  when  it  has  been  published,  does  not  prevent 
the  taking  out  of  a  patent  for  the  same  substance.  The 
differences  in  the  views  which  the  law  takes  are  particularly 
promiuent  in  the  ease  of  Bullier's  Calcium  Carbide  patent. 
The  facts  were  the  same  in  Germany  as  in  France.  The 
patent  claimed  by  the  German  patent  No.  77166  is  as 
follows  : — "Proa  SS  for  the  preparation  of  carbon  compounds 
of  the  metals  of  the  alkaline  earths  consists  in  heating  a 
mixture  of  the  oxides,  carbonates,  &c.  of  the  alkaline  earths 
with  carbon  iu  an  electric  furnace."  The  question  arose 
then  whether  this  claim  is  anticipated  by  the  previous 
publication  of  Moissan.  "  At  the  same  temperature 
0  )  carbon  quickly  reduces  calcium  oxide.  The  metal 
opiously  produced,  and  combines  easily  with  the  carbon 
of  the  electrodes,  forming  a  red  hot  Quid  calcium  carbide, 
which  can  be  easily  collected."  In  Germany  this  publica- 
tion was  c  -  prior  publication,  in  France  however 
it  was  decided  a-  follows  : — "A  communication  made  by  a 
member  of  the  Academy  of  Science,  and  which  does  not 
.  to  an   industrial  result,  but   establishes   simply  a  case 


which    has    been    observed    in    the    course    of    labora  i 
experiments,    that  is    a    scientific    fact,    cannot    co 
a   prior  publication    with  regard  to  a  patent  which   i 
for  a  process   and  a  new  product."      The  Censcqu 
adopting  the  \  rench  views  are  clearly  seen  in  this  es 
Asking  as  on  repealing  a  scientific    work   it   appears    | 
industrial  results  can  be  obtained,  a   patent  could   1 
according  to  French  law,  which  as  a  n  alter  of  t 
not  disclose  more  to  ;m  expert  than  the  original 
publication.       Thus  the  conditions   necessary  to  con 
laboratory  experiment  into   a  manufacturing  process  m 
be    worked    out    in    each    case    by    the    expert,    no    in;  r 
whether  the  process  is  intende  1   for   technical  or  scieti  ■ 
purposes.      As  a  matter  of  fact  it  appears  that   in  Hull's 
carbide   patent  those    conditions  which    were  founi 
necessary  iu  order  to  get  over  the  difficulties  of    mal'r 
carbide  on  a  large  scale,  and  without  which  it  would  1  p 
been  impossible  to   introduce    the    process  as  a   main  - 
tilling  process,  were  neither  mentioned  in  the  German  r 
the  French  patent  application:    so   that  what  mi- 
been  unquestionably   patentable  remained  annate; 
was  not  disclosed  to  the  public.      The  law   thus   i 
what   experts  already  knew,  whilst  the  further  kni 
which   was  absolutely  necessary    was  not   published, 
conception  of  an  invention  as  constituted  by  the  pri  - 
is   particularly  suitable  to  prevent  such  case-,  and 
therefore  not  le  altered.     'J  ho  restriction  to    100 
prior  publications  with  reginl  to  novelty  is  of  some  ini 
tance  to  chemical  industry.    In  an  action  for  novtll 
the  l.anoline  patent,  passages  from  Pliny  and  from  I 
copcea  of  the  middle  ages  were  quoted  against   tin 
which  as  a  matter  of  fact  has  become  the  foundatio 
entirely  new  industry.     Still  ou  reading  these  old 
tions,  any  modern  chemist  would  assume  that  stal 
mentioned  iu  them,  and  not  confirmed  by  later  oD 
were   likely  to  be  incorrect.     The   condition',  under  »  li 
experiments  were  carried  out    and   observations   n 
those  days  were  s  i  different   from  those   prevailing  :n  I 
present  time  that  these  old  statements  require  com 
by  later  investigation.     Ou  the  other  hand,  by  the  ligl  'i 
present   knowledge   a   great    deal    may    be   found   in 
publications   which   has  some  remote   beating  on  mo  n 
problems.     We  need  only  draw  attention  to  the  fact   it 
for  instance  Cavendish  threw  out  hints  with  referi 
the  existence  of  Argon,  but  that  it  was  always  assumed  it 
there  was  an  error  in  his  observation.     But  althous 
old  publications,  even  when  they  describe  a  process 
pletely,  are  cf  no  value  to  the   modern   technologist  im- 
practical work,  stiil  they  may  be  brought  forward 
jectious   to    new    inventions.     In    Murggraf's    (  It 
Schriffen  it  is  stated  that  a  rosin  smelling  like  mu-k  m; 
obtained  from  Amber  Oil  and  Nitric  Acid.     But  Ainbe  'P 
contains  Butylxylol,  from  which,  by  nitrating,  linui  i 
artificial  musk.     The  use  of  liquefied  air  in  mine-  m 
considered  to  have  been  anticipated  by  A.  von  Humbi   I 
proposal  of  using   Oxygon.     A  description  of  tbi 
explosives,   Boburite   autl    Helhofit,   may  be  traced  a  U 
back  as  the  16th   century,  that   is,   to  a   time  when 
would  have  thought  of  safety  explosives.     Such  pub! 
will  not  always  interfere  with  the  priority  of  a  patent  Jl 
they  may  cause  the  patentee  considerable  trouble 
therefore,  perfectly  correct  to  leave  out  the  question  ol  Id 
publications,  particularly  as  they  are  often  written  in  ota  rt 
language,  and  as  we  cannot  examine  them  in  the  ligl 
present  views.     The  question  will,  of  course,  arise, 
the  limit  put  down  by  the  German  law  is  the  most 
limit.  The  fundamental  idea  of  a  restricted  period  i-  I 
this,  that   only  such  literature  should  come  into  cot 
tion  which  existed  at  the  beginning  of  our  modern  indos! 
But  as  we  are  advancing  iu   year-,  whilst  the  origil 
modern  industry  is   practically  a  fixed  point,  it  woul  " 
better  to  fix  the  date,  and  assume  the  year  180 
from     which     publications    should    be     admissible. 
question  is  of  considerable  importance,  as  in  the  cours  'I 
time  the  100  years  limit  would  bring   us  ton  peri 
industrial  processes  were   fully  discussed   and  pub' 
such  journals  as  Dingler's  journal. 

Dr.   Kphraim  proceeds    to    consider    how    far  :n 
processes  should  be  admissible  for  patents,  but  thi- 
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cation  whieb,  after  all,  though  of  course  important,   is 

t  nt'  such  general   import  ince  as  the  previous  ami   the 

Ilowiog  subject,  ami  as    I  am  limited  to  time,    I    leave 

i  of   his  paper  out,  ami   proceed  to  the  conclusion, 

dob   treats  of    nu   extremely     important     subject,    that 

the   consideration   of  processes    for    the    preparation  of 

termediatc  products.     Ii  is  on  this  point  particularly  that 

difficulty  of  determining  the  novelty  or  the  patentability 

i  process  is  most  marked.      These  intermediate  products 

!omc   of  the  greatest  importance    in   the  coal   tar 

lastly.     Take,  for   instance,  the   \/i>  colours,  which    owe 

sir  development  mainly  to  the  n.iphthol  sulphonie  acids, 

litalinsalphonic  acids,  naphtylatniusulphonie  acids, 

lidonnphtolsulphonic   acids,   and  so  on.     The  imp  irtance 

intermediate  products  is  also  particularly  evident  in 

,    process   for   the  manufacture  of  artificial   indigo.     As 

ig  as  it  was   only  a  question  of  analogous  processes,  that 

if  tin'  application  of  methods  which  had   been  used  for 

i.  Mi-ally  the  same  purpose  with  compounds  of   analogous 

astitution,  the  \  lews  and  <  1«  cisions  of  the  1'atent  I  Iflice  with 

new  processes  varied,     fur  sonic  time  patents  were 

inted  for  the  preparation  of  new  substances,  even  if  only  a 

application  of  the  compound  would  yield  a  colouring 

ittet   of  new  technical   effect,  and    a    patent  was   granted 

pn  paration  of  an    intermediate  product.     Hut  1  lie 

i.  hi  i  Iffice  sometimes  changed  its  position,  and  would  at 

ether  tune  refuse  a  patent  if   by  an  analogous  compound 

new   chemical   compound   had    been   obi  lined    bv    usinor 

lich   the  applicant  produced  a    new  available  colour.      In 

cb  cases  a    patent    only  for   the    preparation  of  the    new 

lilable  colour  would  be  granted. 

I'iie  difference  between   the   two  views   taken   in  judging 
si-  matters    is    as    follows.     When    the    process   for   the 
urn   of  an   intermediate    product    is   generallv    pro- 
lie   use   of  the   product   by   another  party  for  the 
■pnr.itiou  of  a  colour  depends  entirely  upon  the  permission 
en   by   the  owner   of  the    patent   for   the  intermediate 
idnct.     If,  however,  the  process  lor  the   manufacture  of 
l   colour  is  patented  only  in  such  away  that  ihe 
epilation  of  the  intermediate  product  forms  but  a  link 
the  preparation  of  the  colour,  the  intermediate  product 
made  by    anyone,  so  long  as   it   is   used  for  the 
paration  of  another  colour   or  product.     The  patent  for 
preparation  of  the  colour   make.-,   intermediate  products 
preparation  generally  known  without  protecting  the 
enter  further  than  as  far  as  its  use  for  the  preparation  of 
i&rticular  colour  is  concerned.     As  in  most  cases,  an  inter- 
diate  product  may  be  used,  not  only  for  a  single  colour, 
i  let  a  further  series  of  colours,  it  leaves  it  open  to  others 
use  every  intermediate  product   for  experiments,  which 
iv  lead  to  important  results  in  other  directions  than  those 
rsued  by  the  original   inventor.     In  that  case,  of  course, 
e  original    inventor     would    receive    no    remuneration, 
otherwise,  he  would  have  a  claim  on  any  futther 
-■cations,  dependent   upon  the    use   of  his    intermediate 
■duct. 

It   is   indifferent   as    far   as   patentability    is    concerned 

tether  the   product   is   of    technical    importance,    unless 

linical  importance  is  just  th;:  point  mi  which  the  inventor 

ses  his  claim,  ar.d  which  can  only  occur  when  the  proo.net 

chemical  compound.     Thus,  if  the  process  for  the 

eduction  of  phthalic  acid,  according  to  patent  91,21)2,  had 

patentable  for  any  other  reasons,  its   patentability 

add  not  have  been  justifiable  on  th:  ground  that  phthalic 

bus  an  article  which  was  wanted,  and  of  importance. 

ii   the  circumstance   that   the   presence  of  metallic  salts, 

ring  the  action  of  sulphuric  acid  on  naphthaline,  produce 

•h  an   extraordinarily  favourable  yield  in   phthalic  acid 

cunt  of  the  patent,  assuming   that  it  makes  no 

Terence  in  patent  law,  whether  phthalic  acid  was  at  the 

oe  of  technical  importance  or  not. 

Up  to  quite  lately  both  the  German  Patent  Office  and 
.  German  Courts  of  Justice  agreed  in  their  views  that 
re  was  no  doubt  as  to  the  technical  applicability  of  inter- 
diate  products.  But  in  the  latest  decision  of  the  High  j 
iprt  of  Justice  on  the  ionon  patent,  there  is  a  passage 
nch  denies  the  industrial  applicability  of  intermediate 
oducts. 


The  claim  of  the  ionon  patent,  73,089,  is  as  follows  .— 
"A  pro  ess  for  the  preparation  of  an.  u  perfume,  called  ionon, 
from  citral,  and  acetone,  consisting  in  condensing  the  two 
compounds  mentioned  by  alkaline  agents,  first  into  anew 
ketone,  pseudo  ionon,  and  in  converting  the  latter  or  its  con- 
densation products  with  phcnylliydrazin  or  other  ammonia 

derivatives  by  acids  into  a   ketone   isomeric   with   i n." 

The  decision  of  the  High  Conn  was  as  follows  :—"  The 
invention,  therefore,  did  not  exist  in  this  process,  but  onl\ 
in  the  process,  as  far  ns  it  yielded  a  new  sulistanee,  valuable 
in  technology.  The  intermediate  product  was  not  an 
industrially  applicable  new  substance." 

The  whole  question,  no  doubt,  is  in  close  connection  with 
the  conditions  of  the  German  patent  law,  by  which  an 
invention  is  patentable,  where  it  shows  a  new  technical 
effect.  What  forms  a  technical  effect  is  independent  of 
scientific  or  theoretical  considerations,  hut  should  be 
decided  by  those  who  are  directly  interested  in  the  matter, 
that  is,  those  who  are  engaged  iu  chemical  industries.  If 
technologists  can  agree  how  a  technical  effect  is  to  be 
interpreted  in  general  cases,  the  law  must  follow  the  views 
whieb  the  technologists  take,  but  in  that  ease  it  would  be 
necessary  that  all  technologists  should  agree  on  the  point, 
and  not  onlj  those  who  have  particular  interests  in  a 
particular  ease.  Here  we  come  t  i  i  most  important  point, 
which  does  not  only  affect  the  German  law,  hut  the  English 
law,  that  there  are  many  clashing  interests  in  eonn-ction 
with  the  patent  question,  and  that  the  interest  of  the 
inventor,  and  the  interest  of  those  who  may  through  that 
invention  either  gain  or  lose  money  arc  different  points. 
As  far  as  the  German  law  is  concerned,  it  is  clear  that  if 
the  views  as  rerjards  patents  of  intermediate  products 
undergo  any  alteration  they  will  effect  an  alteration  in  the 
future  as  to  the  rese  nding  of  patents.  Iu  section  1 1  of  the 
Patent  Law,  No.  2,  it  is  laid  down  that  after  the  lapse  of 
three  years  from  the  date  of  publication  of  the  patent,  the 
patent  can  be  rescinded,  if  in  the  public  interest  the  granting 
of  licenses  appearing  necessary  the  patentee  has  refused  to 
give  licenses  against  adequate  remuneration,  and  sufficient 
security  ;  but  so  far,  according  to  decided  cases,  "  public 
interest "  is  not  affected,  if  the  later  inventor  without 
permission  of  the  holder  of  the  raw  material  patent  mav 
not  use  his  own  invention.  If  the  question  of  patenting 
intermediate  products  is  to  be  decided  on  a  broader  basis, 
this  point  will  have  to  be  alter,  d  and  be  decided  in  a  broader 
sense.  If  the  necessity  for  giving  licenses  is  not  increased, 
patents  on  intermediate  products  may  prevent  the  carrying 
out  of  later  inventions  in  a  considerable  degree. 

I  have  gone  particularly  into  the  matter  of  intermediate 
products  more  fully  as  it  is  a  development  of  patent  law, 
which  though  particularly  appertaining  at  present  to  organic 
chemistry,  may  be  of  far  reaching  effect  iu  the  course  of 
time  even  in  inorganic  chemistry.  It  is  a  subject  also  which 
shows  more  clearly  than  any  other  the  clashing  interests 
which  have  to  be  considered  in  the  formulation  of  patent 
laws,  and  m  the  present  unsettled  state  of  the  English 
patent  laws,  I  trust  it  maybe  useful  to  draw  attention  to  the 
fact  that  even  in  the  German  patent  law,  which  is  generally 
and  justly  looked  upon  as  a  model  of  patent  law,  points  have 
arisen  ou  which  those  interested  in  the  matter  are  evidently 
not  satisfied.  In  any  alteration  of  the  patent  laws  iu  this 
country,  it  is  to  be  hoped  that  not  only  will  patent  agents, 
lawyers,  and  manufacturers  who  work  inventors'  patents  be 
consulted,  but  that  the  inventor  also  will  have  something  to 
say  iu  the  matter.  There  is  one  particular  lc=  son  that  we 
should  learn  from  German  experience,  and  that  is  that  iu 
searching  for  novelty  it  will  be  no  use  to  go  back  only 
to  published    specifications  of   patents,  but  that  it  will  he 

ii ssarv  to  consult  literature  in  general.     But  perhaps  the 

most  important  point,  and  one  that  I  have  not  been  able  to 
touch  on  this  occasion  is  this,  that  in  any  alteration  of  the 
patent  laws  it  should  be  clearly  laid  down  that  wherever 
anything  has  been  mentioned  in  previous  patent  publications, 
which  has  evidently  never  been  worked  or  even  tried  on  a 
practical  scale,  and  which  has  only  been  put  into  the 
specification  for  the  purpose  of  extending  its  scope  in  an 
unlimited  manner,  and  of  preventing  others  from  ever 
touching  the  suhject,  should  net  be  considered  as  previous 
publication. 
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THE   REl'OBT   OF    SIB    EDWARD   FRY'S 
iMMITTEK   ON    PATENT    LAW. 

11V    IV   1'.     I  I  \  IN-  I  I   IN 

;t  we  can  no  longer  depend  on  the  expausion  of 
our  staple   trades   for   Boding  employment   for  our  evei 

increasing  population,  it  is  tin'  duty  oi  tin-  Government  to 
encourage   the  establishment    of   new    manufactures   and 

industries  in  this  country.  Patent  laws  were  originally 
enacted  Tor  the  very  purpose  of  finding  work  (or  our 
peop  i:   inventors  and   others  to   introduce 

new  manufactures  within  this  realm. 

nt  laws,  however,  do  the  von  opposite.  The 
most  important  question,  with  regard  to  which  amendment 
is  wanted,  is  whether  a  foreign  subject  to  whom  we  have 
granted  a  monopoly  in  this  country  should  manufacture 
the  patented  article  in  our  empire,  or  whether  he  need  only 
produce  it  abroad  and  import  it  into  this  country.  If  we 
grant  a  nionopo'y  to  any  person,  foreign  or  otherwise,  and 
allow  him  to  produce  the  article  abroad,  our  industrial 
interests  are  seriously  injure!,  for  the  following  reasons: — 

1.  "We  suppart  foreign  labour,  and  assist  in  the  develop- 
ments of  foreign  industries. 

2.  We  throw  out  of  employment  a  certain  number  of  our 
own  wort.  a  newly  introduced  article  generally 

already  in  use. 

3.  We  stifle  invention,  and  increase  the  cost  of  produc- 
tion bv  closing  the  door  to  our  own  inventors  and 
manufacturers,  whilst  our  foreign  competitors  are  at 
libertv  to  make  and  vend  the  patented  article  without  any 
restriction  or  royalty,  since  very  olten  the  foreign  patentee 
has  not  succeeded  in  obtaining  a  patent  in  his  own  or  other 
countries. 

1.  We  grant  the  foreign  patentee  in  many  instances  a 
practically  permanent  or  continuous  monopoly,  since,  at 
the  expiration  of  the  patent,  there  is  no  skilled  labour  in 
this  country  trained  in  this  special  manufacture. 

If,  however,  the  monopoly  is  worked  in  this  country,  the 
advantages  to  our  trades  and  industries  are  :  — 

1.  The  monopolist  finds  employment  for  our  workpeople. 

2.  He  contributes  to  our  local  and  Imperial  taxation. 

3.  He  greatly  benefits  other  collateral  industries. 

As  an  illustration  of  the  benefit  derived  from  working  a 
foreign  patent  here,  take  the  ease  of  the  Otto  gas  engine. 
Messrs.  (  rossley  succeeded  in  getting  a  license  from  Otto, 
an  Austrian  subject,  who  had  obtained  a  patent  for  an 
improvement  n  the  production  of  a  gas  c  ngine.  During 
the  existence  of  this  patent,  Messrs.  <  rossley  paid  in  wages 
and  salaries  to  British  workmen  nearly  two  millions  sterling, 
and  they  made  foi  themselves  a  great  fortune,  much  of 
which  has  been  most  generously  devoted  by  them  to  British 
hospitals  and  charitable  institutions.  On  the  expiry  of  the 
patent  some  balf-dozen  other  makers  started  to  produce 
these  engines,  ami  to-day  we  are  among  the  largest  pro- 
ducer.- of  gas  engines.  If  this  patent  had  not  been  worked 
in  this  country,  the  manufacture  of  gas  engines  would 
lahlj  be  to-day,  and  for  years  to  come,  a  foreign 
monopoly,  like  many  other  articles.  Take  the  case  of 
Messrs.  Brunuer,  Mond,  and  Co.  Dr.  Mond  succeeded  in 
getting  a  license  from  Solvay,  a  Belgian,  to  make  in  this 
country  ammonia  soda,  and  thus  was  this  linn  established 
in  this  country.  The}  have  paid  in  wages  to  British  work- 
men more  than  four  millions  in  money,  besides  largely 
benefiting,  like  Messrs.  (  m  sley,  other  collateral  industries. 
When  the  patent  expired,  other  makers  started  the  produc- 
tion of  this  article,  and,  but  for  the  establishment  of  its 
manufacture  in  this  country,  a  large  portion  of  our  chemical 
industries  would  have  been  ruined.  There  are  probably 
ten  times  more  foreign  inventors  than  British— assuming 
the  ingenuity  of  Americans,  French,  Germans,  esc,  to  be 
equal  to  our  own — simply  because  the  population  of  the 
Continent  i  ica  is  ten  times  that  of  <  ireat  Britain. 

The  Government  appointed  a  Committee  nnder  Sir 
Edward  Fry  to  una,  the  question  of  working 

patents,  and  the  result  of  that  Committee's  enquiry  is  a 
recommendation  that  a  patentee  may  work  his  patent 
abroad  and  give  no  license  here  60  long  as  he  supplies  the 
requirements  of  the  Lritish  public. 


No  more  suicidal  policy  has  ever  been  recommended  1 
any   Departmental    Committee.      The    Committee    in   tl , 
case  consisted  principally  of  lawyers,  patent  agents,  ai 
officials,  with   only  two   outside   members,   who  knew   \, 
little  of  patent  law. 

During  the   proceedings  Mr.   liousfield,  K.C.,  who  « 
examined  by  Lord  Alverstoue,  a  member  of  the  Committi 
stated  that  he  was  under   the  impression  that  it  wa 
desirable  to  have  as  many  manufactures  as  possible  work 
in  this  country.     To  which  Lord  Alverstone  replied,  "t 
economic  question  is  not  material  to  our  present  enquirj 
This  reply    requires   no    comment.     After  the   publ 
of  .Sir   Edward   Fry's  Committee's  report   the    Manchcst 
Chamber  railed  a  conference  of  industrial  chambers,  whi. 
met  in  Manchester  in  June  last,  when  a  number  o! 
tions   were  carried,  among  which  was  one  disapproving 
Sir    Edward  Fry's    Committee's    recommendation   on    t 
question  of  working  a  patent.     The  author  was  delegate ! 
the  Manchester  Chamber  to  bring  these  resolutions  bet 
the  autumnal  meeting  of  the  Associated  Chambers  of  tl 
United  Kingdom,  which  met  in  September  last  at  Nottin 
ham,  and  these  resolutions  were  all  confirmed  with  praotii 
unanimity.     An  amendment   was  proposed  by  a  member 
Sir  Edward  Fry's  Committee  approving  of  the  report,  b 
it  was  defeated  by  au  overwhelming  majority. 

There  is  only  one  practical  solution  of  this  question,  a 
this   is,   that,  if   a  patentee  will   neither   work    his  pate 
himself  in  this  country  nor  let  others    work  it,  it  may 
revoked,   as    is    the    law    in    France,    Germany,    Has- 
Austria,  &c. 

It  is  contemplated  to  organise  a  powerful  deputation 
wait  on  Mr.  Gerald  Balfour,  the  President  of  the  Boanl 
Trade,  to  put  before  him  the  resolutions  of  the  Associat 
Chambers  of  Great  Britain,  and  to  urge  him  to  take  ste 
for  the  speedy  amendment  of  the  law. 

Meeting  held  on  November  24th,  1899. 


MR.    T.    J.    PARKER    IN   THE    CHAIR. 


THE  DEATH  OF  Mr.  WALDROX  SHAPLEIGH 

Before  the  business  of  the  evening  commenced,  Pr 
C.  F.  Chandler  said  : — 

1  rise  to  perform  the  painful  duty  of  announcing  t 
death  of  our  beloved  friend  and  fellow  member,  Waldi 
Shapleigh,  which  took  place  at  his  summer  home  in  Wi 
Lebanon,  Maine,  on  August  the  30th,  1901. 

Mr.  Shapleigh  was  the  son  of  the  late  Marshall 
Shapleigh,  of  au  old  Maine  family.     He  was  born  at  Phi 
delphia  in   1848.      He   studied   chemistry    in    Philadelpl 
under  the  late  Prof.  Williams,  and  made  such  rapid  i 
that  at  the  age  of  19  he  was  appointed  superintem 
the    zinc  works    in  Blair  County,  Pennsylvania.     A 
later  he   accepted  a  position  as   instructor  of  chemistry 
Lehigh  University  at  South  Bethlehem,  Pa.     He  remain 
there    several    years,    and    took    charge    of    the    chernii 
department  ad  interim  on  the  death  of  Prof.  Wethcrill. 

He  then  decided  to  devote  his  attention  to  the  be. 
sugar  industry,  and  went  to  France,  where  be  devot 
two  years  to  the  studv  (if  this  subject.  Au  arl 
him  on  "The  Canibrai  Central  Beet-Sugar  Work-,  No 
France,"  appeared  in  the  American  Chemist  for  Februn 
1  n7  I.  On  his  return  from  France  he  was  appointed  i 
to  the  Fine's  ( bounty  Sugar  Refining  (  ompany  of  .New  ^  0 
then  engaged  in  the  manufacture  of  glucose — a  posit; 
which  he  held  for  ten  j  ears,  until  the  company  was  dissolve 
He  was  for  a  time  at  Peoria,  Illinois,  in  charge  of  a  glue 
establishment. 

When  the   inventions  of  Welsbach  were  introduced  it 
the    United    States,    Mr.    Shapleigh    was    appointed    cb 
chemist  to  the  Welsbach  Company,  and   he  maintained 
connection  with  this  company  until  his  death. 

In  1873, he  was  appointed  by  the  Governor  of  Penn 
a  Commissioner  to  the  Vienna  Exposition,  and  in  1893. 
was    appointed    a    Judge    of  the  Chemical    Section    of  I 
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olumbian   1'air  nt  Chicago.      Ho  was  a  Fellow  of   the 

i  ihemical  Socieh .  the   American  i  Ihemical  Soeiet)  , 

ety  of  Chemical  Indnstn  .and  the  Franklin  Institute. 

1 1 ,   I,  chiellj  known   by  his  work  in  connection  with  the 

ihs  associated  with,  thoria   in  the  monazites  and  the 

other    minerals    in   which    it   occurs.     He    showed 

istinguished   ahilitj    in    devising   methods   foi    separating 

irths,   and    from   the   foundation   of    the   American 

h  Company  he  was  aide  to  prepare  all  the  materials 

quired   by  that   company,  so   that    the  company   was   not 

liliged  to  purchase  its  mantle   fluid  from  Vienna,  as  all  the 

mpanies  were.      It    is   very   unfortunate    that    the 

influential   relations   of   Mr.  Shapleigh   to    the   Welshach 

ompany  made  it  impossible  for  him  to  publish  the  results 

:   his   investigations   upon     these   earths.     This    fact   will 

.•urive   him   of   the  credit  to  which  he  is   justly  entitled  of 

ng  to  a   remarkable   degree  the  intricate  chemistry 

'  these  earths,     lie  lias  received  medals  for  the  beautiful 

Mention  which  he  prepared   of  the  rare   earths,  especially 

r  hi>  salts  of  ueodymium  and  praseodymium. 

.Mr.  Shapleigh  was  a  man  of  very  unusual  character.     His 

ind  was  strong  and  clear  and   his   temperament  energetic, 

•d  he  always  gave    the   impression   of  possessing  a  great 

nount  of  reserve  strength  ;  at  the   same  time  he  was  very 

■ntle  in  his  disposition.      He   made   a    great  many  friends, 

id  always   very    warm   friends,  1  y    whom    he    was   deeply 

red,  and  his  loss  will  be  much  lamented.     lie   haves  a 

dow,  a  son,  and  a  daughter. 

PROPORTIONS  OF  LIQUID 

1-ATTY  ACIDS  IX  SOME  FATS  AND  OILS, 
AND  THEIB  IODINE  VALUES. 

BY   N.   J.    LAKE,   B.SC. 

a  paper  published  some  years  ago  (J.  Amer.  Chem.  Soc. 

13),  1  suggested,  as  a  valuable   improvement  of  Muter's 

i  determining  the  amount  of  liquid  fatty  acids  and 


their  iodine  values,  boiling  the  lead  salts  with  ether  under 
a  rellu .  condenser,  and  then  allowing  to  cool  slowly. 

'ill'    Ihod  was  dso  tried  with  petroleum  ether,  with  very 

satisfactory  results. 

The  following   result!  kindly 

furnished  by  Mr  I  ••  a  lard,  of  rho  the 

il  inspectors  foi  thi    \<  w  York  Prod  age: — 


Sir  mi 

Lard. 


-■■ 


Liquid  ;  c  da  by  ether  (per  7i  -.s 

qI 
Liquid   acids  by    petroleum         jvroi 

ether  (p  ir  cent.), 
[o  line  abs  u-ption   hy  etl  i  7.'.*7"  1 10'  l 

method, 
[odine  absorption  by   petro-        tuft  142-2 

Titrctesl      i     

A  sample  of  artificial    lard,  prepared   from  the  above  fats 
in  the  following  proportions — 

Pi  r  I 

Lard 

'  ill  o-stearin 10-03 

i  oil 

100*00 

gave,  by  the  petroleum  ether  method  : — 


Found.       Calculated. 


PerCent.  Per  Cent. 

Liquid  acids 56-84  57-31 

„         iodine  absorption 113-9  lire 

Cotton  oil jjo-22 

The  following  tables  contain  a  number  of  results  oh 

by  the  improved  Muter  method  :  — 


Sample  o( 


Liquid 

Icids, 


Iodine 

Value  of 
Liquid 


litre  r.  - 

of  Patty 

Acids. 


Iodine  Value  of 
original  Pat 

Calculated    Sapouifica- 

from  tiou 

Iodine  ,-  , 

Found.        Value  of         Value. 
Liquid 

Fatty 


Acidity 

as 


uiierm!  lard. 


am  lard 

•nut  oil 

a  

'I  oil  

ached  cottonseed  oil 



1! 

aine  oil   

nut  oil 


none  peanut  oil  , 

.11. rse  « 


Per  O  nt. 
so-so 

65 '  7<'i 
30-21 
89*41 
75*51 
76' 83 
Tir.v, 
sou; 
69*90 
78-05 
78-63 
77-25 
Bl'CI 
78-89 
80'  26 
8»*62 
'  lie        87  Si) 


93 

07 

is 

77 

137 

i:i7' 

149' 
97' 
167 

IS' 

lis 

112 
119' 
111 
131' 
179' 
178 


:  C. 
SS'l 

23-0 

Is '7 
32-4 

3i-7 


0"  is 

rns 


189-2 
191-0 
190-1 

185-5 

Hli:s 
191-4 


Contaiued  1  per  cent. 
Kun  with  ether. 


Solid  acids,  r-rav.  L3'61. 


ample. 
Old  sample. 


Liquid  Liquid 

Acids,  .\eids. 

Volumetric  Gravimetric 

Determi-       Determi- 
nation, nation. 


Liquid 

Acids. 

calculated 

on 

Volumetrio 

Llctenni- 

nation. 


Value  of 
original 

found. 


Value 

ulated 
I.  i  il.  L.A. 


Saponin- 
cation 


or  oil 

Inut oil, fresh  ... 

rancid 

nnut  oil 

seed  oil  


90 -28 
91-09 

85-57 
tfJ2 
93-22 
88-06 


87*32 


9r-.-27 

.. 

liquid  ai  id  as  ricmolaic. 

167-0 

152  2 

191*0 

Petroleum  ether  and  ethylic 
ethergave  same  r.-sult. 

146-7 

129-5 

125*5 

Vi  ith  petroleum  etlu-r. 

17s; 

7-71 

7  "I'll 

257 "  t 

Ethylic  ether. 

99*61 

90*48 

190*1 

,, 

104*4 

90*49 

\\  ith  petroleum  ether. 
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Meeting  held  an  Wednesday,  October  30th,  1901. 
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THE  111-:  AT  PRODI  i  ING   POWEB  OF  FUEL. 

BV     IRTHCB    MUMS. 

(This  Journal,  October  1901,  972.) 

His.  I  SSION. 

Mr.  Wm.  Thomson  wrote,  Mating  tbnt  lie  had  always 
used  oxygen  which  had  stood  tor  21  hours  over  water  in 

a  gasholder  before  use,  and  bad  made  tests  to  find  out 
whether  carbon  monoxide  was  produced  during  the  com- 
bustion, but  had  failed  to  detect  it.  He  had  generally 
found  the  ash  of  the  fuel  left  as  grey-fused  pellets,  free 
from  carbon.  As  the  bubbles  of  gas  were  broken  up  four 
times  by  passing  through  the  wire  gauze  surrounding  the 
glass  diving  lull,  he  thought  it  might  be  taken  that  the  gas 
left  the  apparatus  at  the  same  temperature  as  the  water  in 
it.  In  regard  to  the  statement  that  an  error  of  1  nun.  in 
reading  the  water  level  caused  an  error  of  0"25  to  0*3  per 
cent.,  be  never  measured  the  water  in  the  calorimeter  itself, 
but  either  weighed  it  or  measured  from  a  litre  flask  delivering 
ruis.  weight  of  water,  and  be  took  into  consideration 
ih»  radiation  by  taking  half  the  fall  of  the  thermometer 
durin;;  the  period  required  to  make  the  experiment,  and 
nddiog  it  to  the  total  rise  of  temperature.  It  had  been 
ited  that  the  solution  of  the  carbonic  acid  in  the 
water  would  tend  to  raise  the  temperature  of  the  water  in 
the  calorimeter,  but  he  thought  this  not  a  serious  error, 
because  on  burning  pure  carbon  the  results  obtained  were 
very  close,  if  not  identical,  with  those  obtained  by  Favre 
and  Silbetmann. 

Mr.  K.  M.  Cavbn  could  well  appreciate  the  importance 
of  the  two  points  dealt  with  in  Mr.  Adams's  paper ;  the 
first,  however,  seemed  to  be  met  by  Mr.  Win.  Thomson's 
sta'eiuent  that  he  always  employed  oxygen  saturated  with 
aqueous  vapour.  With  regard  to  the  supposed  incomplete 
combustion  of  the  fuel,  owing  to  the  dryness  of  the  oxygen, 
it  seemed  doubtful  if  the  gas  supplied  direct  from  an 
ordinary  cylinder  would  he  "  dry  "  in  the  sense  of  the  term 
as  used  by  Dixon  and  li.iker.  It  was  to  be  regretted  that 
the  author  did  not  analyse  the  issu'ng  gase-isoasto  be  able 
to  state  the  actual  amount  of  carbon  monoxide  present. 

Mr.  J.  T.  Wood  siid  be  understood  that  (or  all  accurate 
estimation  of  calorific  values,  Mahler's  Calorimetrio  Bomb 
was  now  used.  This  was  not  mentioned  by  the  author  of 
the  paper. 

The  Chairman  remarked  that  Mahler's  calorimeter  was 
used.  It  consisted  of  a  strong  steel  shell,  nickel 
plated  on  the  outside  and  enamelled  inside,  in  which  the 
coal  or  other  combustible  substance  was  burnt  in  oxygen 
compressed  to  25  atmospheres.  The  apparatus,  though 
rather  costly,  was  simple,  and  easily  manipulated,  and  with 
a  substance  of  known  calorific  value,  such  as  pure  naph- 
thalene, it  gave  exact  results  Mr.  Reddrop,  the  late  chemist 
of  ihe  L,  ec  N.W.  Railway,  who  had  u-ed  this  apparatus 
■  ral  years,  had  obtained  some  very  interesting  com- 
parative values  by  testing  the  same  coals  both  in  Mahler's 
and  also  in  Lewis  Thompson's  calorimeters.  The  results 
given  in  the  table,  which  he  had  Mr.  Beddrop's  permission 
to  publish,  were  obtained  with  four  samples  of  eoal. 

se  results  show  that  Lewis  Thompson's  apparatus, 
though  admittedly  imperfect,  gave  results  which  would  be 
sufficiently  accurate  for  many  practical  purposes,  the  error 
in  the  above  coal  from  +  1 '4  per  cent,  to  —  5'S 
percent.  The  error  was  greatest  with  coals  yielding  high 
percentages  i  BO  per  cent,  and  upwards)  of  coke,  probably 
owing  to  the  carbon  of  such  coal  not  being  completely 
burnt  in  the  Lewis  Thompson  calorimeter.  \Vm.  Thom- 
son's calorimeter  was  a  much  more  perfect  apparatus  than 
Lewis  Thompson's.  The  author's  remarks  were  a  little 
misleading,  for  in  the  original  description  of  the  apparatus 


Description 
oi  Coal. 


Calorific  Value 
determined  iiv 


Mahler's        Tin.  nips.  m\ 

Calorimeter.  Calorimeter. 


Sulphur. 

I'erl  Vli! 


Lancashire  ... 
Staffordshire.  ] 
Monmouthshire 

Glamorgan-     \ 

shire.  ~) 


7,569 
7.9(18 

7.991 

7.U77 
S.:t27 
s.411 
s.  I  '.-. 
sl.-.n 
S.IIS 


7,370 


7,920 


u  (58 
183 
rss 

I'M 

n'74 
II  7  1 
1171 
trim 


Coke. 

Ish 

Per 

IVr 

Cent. 

G7-1 

7  I 

83  :, 

8* -5 

i;  i 

S'.l'li 

»'■« 

enn-tr 

(this  Journal.  18S0,  oSI)  a  gasholder  of  special  constructs 
was  described,  in  which  the  oxygen  was  stored  over  watei 
and  was  forced  from  the  holder  by  admitting  water  at  til 
bottom  through  a  tube  connected  with  the  town  mail 
As,  however,  the  use  of  compressed  oxygen  direct  fr.n 
cylinders  was  now  so  common  in  laboratories,  the  autlic 
had  done  some  service  in  calling  attention  to  the  neccssit 
of  saturating  this  oxygen  with  water  before  it  was  iisci 
lie  thought,  with  Mr.  Caven,  that  it  was  a  pity  the  audio 
had  not  made  his  paper  more  complete  by  giving  sum 
analyses  of  the  products  of  combustion  passing  from  th 
calorimeter  when  unsaturated  alii  saturated  oxygen  wei 
used. 

Mr.  F.  J.  H.  Caruixa  asked  whether  any  calorimetri 
experiments  had  been  made  to  show  what  difference  ther 
was  in  beating  power  between  small  and  large  coal  Iron 
the  sa  ne  seam.  Bitter  results  were  obtained  in  practic 
from  screened  coal  than  from  the  sjre^nings  of  the  sao 
coal,  and  vet  the  calorimeter  might  give  the  same  vain 
for  both. 

The  Chairman  said  that  the  L'w!s  Thompson  calori 
meter  would  be  well  adapted  fur  such  comparative  tests,  .• 
it  was  very  expeditious  in  use.  He  should  thiuk  that  tli 
large  coal  would  give  the  higher  results  in  the  calorimeter. 

Mr.  Wird  said  that  small  coal  generally  contained  moi 
ash  than  the  larger  coal. 

Mr.  Autiil'r  Aiiams  said,  in  reply,  that  on  reference  ' 
Mr.  Wm.  Thomson's  original  p  qis-r,  it  would  lie  found  tlm 
although  a  special  gas  holder  was  suggested,  the  important 
of  the  presence  of  water  vapour  was  in  no  way  indicate! 
and  in  probably  99  cases  out  of  100,  oxygen  dine'  fin 
the  bottle,  unsaturated,  would  be  used.  The  Uerthelo 
Mahler  calorimeter  was  more  exact,  as  the  products  i 
combustion  did  not  come  into  contact  with  water,  tin 
preventing  certain  errors;  it  was  far  more  expensive  an 
less  used  than  Mr.  Wm.  Thomson's  form.  The  eoiuparatii 
results  contributed  by  the  chairman  were  of  much  intern 
particularly  in  the  case  of  the  Staffordshire  coals, whert  il 
result  in  Lewis  Thompson's  calorimeter  was  higher  tin. 
in  the  Mahler  calorimeter  ;  this  was  probably  due  to  tl 
sulphur  being  burned  with  the  formation  of  potassiu 
phate,  in  the  former  case,  while  it  would  be  mainly  burin 
to  sulphur  dioxide  in  the  Mahler  calorimeter.  The 
seemed  to  prove  that  Lewis  Thompson's  form  was  not  sati 
factory,  as  the  results  were  not  uniform.  A  series  i 
comparative  experiments  with  the  Thomson  and  Malih 
calorimeters  would  be  of  considerable  use  and  interest. 

It  was  pointed  out  in  the  paper  that  compressed  oxyge 
was  rot  "dry"  in  the  same  sense  as  that  of  Dixon  an 
Baker.  It  was  saturated  when  compressed  to  120  atmo 
pheres,  that  is,  the  expanded  gas  would  contain  less  than 
milligrams  per  cubic  loot,  about  O'Ul  per  ee'-t.,  and  it" 
sufficiently  dry  to  cause  incomplete  combustion.  There" 
a  perceptible  difference  in  the  burning  when  moist  0 
was  used  ;  the  combustion  appeared  to  be  slower.  Want  i 
time  prevented  the  analysis  of  the  gases,  and  in  the  last  thn 
months,  since  sending  in  the  paper,  it  had  not  been  poitlb 
to  continue  the  experiments.  Mr.  Thomson's  leinni' 
showed  that  there  was  complete  combustion  wilh  iuoi 
oxygen,  while  Fischer's  experiment,  quoted  in  the  paper,  ai 
all  the  classical  experiments  of  Favre  and  Silberuiani 
Berthelot,  &c,  showed  that  there  was  incomplete  coinbuntu 
generally.     As  to  the  measurement  of  water,  weighing w 
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mloubtedly  the  best,  but  was  little  practised.  It  wo 
oi  sible  tomake  an  error  in  measuring,  of  1  mm.  i.e. 0'  25  —  :i 
rr  cent,  without  carelessness,  sn  that  measurement  by 
nting  line  on  beaker  was  near  enough  in  most  cases.  The 
liability  of  the  gases  in  water,  more  particularly  the 
ilphur  dioxid",  which  varied  with  the  sulphur  present  in 
ii'  coal,  was  a  possible  source  of  error,  which  required  exami 
■  t ion .  Screened  coal  gave  higher  values  than  screenings, 
id  oontained  less  ash. 

THE  EFFECT  OF    PANNING 

EXTRACTS  CONTAINING  BISULPHITES 

(iN  LEATHER. 

BI    DISS.   .1.   GORDON    l'U.'MK     iMi    VCCOS1    G.VNSSER 

Contribution  from  the  London  Leather  Industries 
Laboratory,  Herold's  Institute,  Bermoudsey. 
ii  Following  research  was  commenced  by  us  iu  order  to 
car  up  a  question  of  great  interest  to  tanners,  ami  which  L 
us  impossible  tosilve  until  i'rnf.   Procter  devised  a   rapid 
ul  evict  method  for  estimating  mineral  acids  in  leather.* 
The  questions   to   be   solved  were   whether  tanners  were 
irrect    in    their   view  that    leather,  tanned   with    extracts 
hich  have   been  treated  with  bisulphites,  and  which   smell 
sulphurous  acid,  is  brittle  and  liable  to  crack,  and,  if  so,  is 
e  brittleness   due   to   the   presence  of  bisulphites,  Mel   to 
leir  production  of  mineral  acids  in  the  leather  '.' 
We    have  found   no  researches  or  published   results  on 
hich  tanners   could  have  based   their  theory  that  the  sul- 
mrous  acid   oxidises  into   sulphuric   acid,  and   so  renders 
,c  leather  liable  to  crack.     It  was  therefore  desirable  to 
e  whether  leather,  produced   by  the   aid  of  this   extract, 
>es  contain  free  mineral  acids. 

The  extracts  on  the  market,  which  have  been  treated 
ith  bisulphites  of  soda,  are  patenttd.t  and  are  rendered 
rfeetlv  soluble  in  cold  water  or  cold  liquor.  An  analysis 
such  an  extract  showed  that  sulphurous  acid  was  present, 
irtly  as  neutral  sodium  sulphite,  partly  as  bisulphite,  and 
irtly  in  such  a  form  that  it  was  not  liberated  by  the 
Idition  of  strong  mineral  acids.  This  last  was  found  to 
•  nearly  proportional  to  the  temperature  which  had  been 
eil  ia  making  the  extract,  and  appears  to  combine  with 
id  render  soluble  the  phlobaphenes.  which  arc  difficultly 
luhle  tannin  matters.  The  proportion  which  is  so  bound 
is  not  been  estimated,  but  no  free  sulphuric  acid  is  formed 
>tn  it,  nor  can  sulphurous  acid  le  liberated  from  the 
inliined  sodium  sulphite. 

The  extracts  referred  to  are  known  on  the  market  as 
Mimosa  D,"  Tanning  Extract  A.T.,  and  Quebracho  Ex- 
ict  S.F.  (manufactured  by  A.  Huillard  and  Co.);  but 
sides  these,  there  are  also  other  extracts,  which,  although 
>t  decolourised  by  means  of  sodium  bisulphite,  contain 
to  2  per  cent,  of  this  material,  which  has  been  added  to 
e  extract  subsequent  to  manufacture  solely- for  the  purpose 
preserving  it,  and,  to  a  slight  extent,  of  brightening  the 
lour. 

The  extracts  produced  by  the  Lepetit,  Dollfus  and 
timer  patent,  smell  so  strongly  of  sulphurous  acid,  that 
nnets  expect  that  the  leather  tanned  with  them  w  ill  con- 
in  free  mineral  acid,  especially  when  the  leather  dries 
iitle.  Unfortunately,  all  the  conditions  which  go  to  cause 
ither  to  become  brittle  are  not  known. 
Hn  investigating  several  samples  of  leather  tanned  in 
tferent  tanneries,  and  samples  tanned  under  our  own 
pervision,  we  found  every  samp'e  absolutely  free  from  all 
ices  of  sulphuric  or  sulphurous  acids.  The  brittleness 
the  leather,  therefore,  could  not  be  put  down  to  the 
tion  of  acid.  The  question  thus  resolved  itself  into  an 
vestigation  whether  brittleness  was  more  prevalent  in 
ither  tanned  with  these  extracts  than  in  leather  tanned 
herwise.    One  is   often   liable    to   use   a  highly  clarified, 


'  "Leather  Traies'  Review,"  January  9th,  1901  (this  Journal, 
irrh  1901,287). 

Lepetit,  liollfus  and  Gansser,  D.R.P.  No.  01.803,  21.  IV.,  1S96 ; 

"try  patent  Xo.  103.725.  SO,   VI.,  1897;  E.P.  83S2  ot  1896.  23,  IV., 

2B0S  of  1898,21.  II.  (this  Journal,  1897,  -136)   (tin 
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rapid    tanning    extract   in   great   strenglb   in  order  to   add 
weight    to  the   leather,  forgetting  that   these   light-coloured 
extraets  are  in  reality  very  Strong  solutions  of  tannin, 
rb    brittleness  can,  in  Borne  cases,  be  pul  down  to  the  use 

of  extracts  which  hive  I n   improper!;  decolourised,  and 

by  a  deposition  of  difficultly  soluble  tannins  on  and  in  the 
surfaces  of  the  leather.  Light-coloured  extraets  are  used 
largely  bj  sole  Lather  tanners  in  the  later  stages  to  lighten 
the  colour  of  the  leather  tanned  in  the  earlier  stages  with 
cheaper  and  darker  coloured  materials,  and  "here  iii  such 
a  case  a  brittle  leather  i,  produced,  one  is  liable  to  put  it 
down  to  the  last  extract  used. 

It  is,  therefore,  of  the  highest  importance  to  find  out,  if 
possible,  the  cause  of  leather  drying  brittle,  and  if  this  be 
not  possible,  then  at  least  to  ascertain  which  uf  the  numerous 
'I ties  put  forward  bj  tanners  is  correct. 

Experimental  Pari:  A.  Trials  with"  Mimosa  D." — Two 
pieces  of  calf  grain,  marked  1  and  J.  were  tanned  with  two 
different   samples   o£  commercial    "Mimosa   D,"   and  the 

leather  so  tanned  was  afterwards  tested  for  aeid  by  Procter's 
method.  At  the  same  time,  the  alkalinity  of  the  ash  was 
estimated  as  follows  :  — 

Three  grms.  of  the  leather  were  reduced  to  ash  in  a 
platinum  dish.  To  this  was  added  10  c.c.  of  X  10  HCI. 
The  soluble  part  was  then  titrated  with  N/10  N'a.COj, 
using  methyl  orange  as  indicator.  In  a  similar  manner 
a  piece  of  goat  skin,  which  had  been  tanned  in  a  third 
sample  of  extract,  was  similarly  treated.  As  the  following 
results  show,  the  three  samples  of  leather,  instead  of  con- 
taining any  free  mineral  acids,  were  each  in  an  alkaline 
condition. 

The  estimation  of  acid  gave  the  following  result  :  — 




Sample  I. 

Sample  -. 

Sample  3. 

Amount  of  added  N/10  EX1 

\  1 1  of  N  P's  „jn  required.. 

c.c. 
3U-0 

2'ei; 

c.c. 

390 
27-1 

c.c. 
30-0 
26-7 

3-4 

0-0i 

II'.-,-, 

2-9 

8'3 

Calculated    in     percentage     of 

Na,0Oj. 
Calculated    in    percentage     of 

CaCO, 

0-51 
0-4S 

0-58 
0'54 

The  alkalinity   of   the   leather   ash   gave    the    following 

results  : — 


Weight  of  asli  in  grms 

Amount  of  N  10  HCI  added 

Amount  of  N  10  soda  required  . . . 

Difference 

Calculated  in  percentage  of  Xa  .CO, 
Calculated  in  percentage  oft  n    '> 


iplo  1. 

Sample  2. 

c.c. 

10  H 

I'i 

e  e. 

lieu 
41 

5'5 

o-fi 

O'.U 

0-98 

ii'9;i 

None  of  the  samples  of  leather  above  tested  showed  the 
slightest  signs  of  being  brittle.  The  leathers  were  air-dried, 
and  without  the  addition  of  any  oil. 

Kach  sample  of  extract  which  was  used  smelt  strongly  of 
sulphurous  acid,  yet  the  samples  of  leather  were  absolutely- 
free  from  any  trace  of  sulphurous  or  sulphuric  acid,  as  the 
results  above  show*. 

To  test  the  effect  of  light  upon  the  samples  of  leather  so 
produced,  portions  were  exposed  to  strong  sunlight  for  four 
weeks.  The  effect  was  very  slight,  the  leather  not  being 
appreciably  darkened. 

B.  Trials  with  Chestnut  Extract — A  calf  skin  was 
divided  into  halves:  one  half,  marked  1,  was  tanned  with 
a  decolorised  chestnut  extract,  to  which  had  been  added 
2  per  cent  of  free  sodium  bisulphite  ;  the  other  half,  marked 
2,  was  tanned  with  the  pure  extract,  to  which  no  sodium 
bisulphite  had  been  added. 


THE  JOURNAL  OF  THE  SOCIET?   OF  CHEMICAL   INDUSTRY.      [Nov.so,um 


;         •  i  ination  of  aciil  gave  the  following  results  :  — 




plel. 

Sample  2. 

.    \  iii  HCI  added.. 

■ 

red 

L'25 

0.0. 

so-o 

27  ■:.,) 

a-60 

Calculated  In  percenl 
Calculate !  In  | 


0-28 


;i-  It 
0--11 


The  alkalinitr  of  the  leather  ash  was  as  follows:— 


Weight  ol  ash  in  grms 

Aroonnl  ol  X  10  HCI  added 

Amount  ol  N  1"  suda  required  . . . 

Difference  

Calculated  in  percentage  ol  v,  i  n 
Calculnt  diup 


Sample  1. 


cc. 

100 
1-7 


Sample  2. 


ii-ni"; 

cc. 
I,i  ii 

n;.-, 

5*35 


o-ns 
o-ss 


ii-vt 
0*80 


Quantity  of  N  Hi  lli'l  used  . 
Quantity  nf  N  10  Na»l  0  .... 


Difference  , 


lile  1. 

Sample  2. 

r.C.                           cc. 
30-0                         30  0 
27'5                         2*'6 

2'5                           5-4 

Calculated  in  percentage  of  NaXOi  0'  it 

Calculated  in  percentage  ol  CaC03  0P41 


0-Sl5 
0'89 


The    alkalinity    of  the   leather    ash    gave    the  following 
results  : — 




Sample  1. 

0'0260 

cc. 

10-0 

3-0 

Sample  2. 

Amount  of  N  10  Xa..<  'Oa  used  — 

0-0393 
c  c. 
10'U 
34 

7-0 

0-6 

Calculated  in  percentage  ol 
Calculated  in  percentageol  CaC03 

1-23 
I'M 

I'M 
l'Ofl 

The  aliove  results  show  that  the  leather  was  not  affected 
in  the  slightest  degree  by  the  addition  of  the  sulphite. 

It.  Trials  with  samples  of  sole  leather  of  known  tannage, 
from  different  tanyards. — Sample  1  :  Sole  leather,  of  light 
leather,  good  cut,  firm  but  not  brittle.  The  sample  bad 
been  tanned  with  decolourised  chestnut  extract  and 
"Mimosa  1)."  Sample  2  :  Similar  appearance  and 
characteristics  t,  sample  1,  slightly  darker  in  colour.  The 
leather  had  been  tanned  with  undccolourised  chestnut 
extract,  quebracho  extract,  and"  Mimosa  1)."  Sample  3: 
•  ily  tanned  sole  leather,  very  brittle,  dark  colour,  was 
of  mixed  tannage.  A  small  proportion  of  "  Mimosa  D  " 
had  been  used  in  the  tannage. 


That  the  small  addition  of  bisulphite  would  have  no 
action  on  the  composition  of  the  leather  was  to  he  expected, 
although  it  may  he  noted  that  these  samples  of  leather  were 
absolutely  free  from  any  traces  of  mineral  acids. 

The  same  samples  on  exposure  to  four  weeks'  sunlight 
had  not  altered  in  colour  or  in  firmness. 

C.  Trials  with  Oakmood  Extract. — In  the  same  manner, 
as  with  B,  a  skin  was  divided  into  two  parts,  and  both 
tanned  with  the  same  quantity  of  oakwood  extract.  To 
one  half,  marked  1,  'J  per  cent,  of  bisulphite  was  added; 
The  olher  half,  marked  2,  was  tanned  in  the  original 
extracts,  without  any  additions.  The  following  are  the 
results  of  the  tests  for  acids  :— 


Acid  determination  : — 


Sample  I,  Sample! 


■ 


Amount  of  X  10  II* "I  used 
Amount  ol  N  10  Na,C03... 


Difference  . 


cc.            cc. 

0  ,i           80-0 

2S'8             20oi 

cc 
30-0 
27 '6 

3  "2               1'5 

Calculated  in  percentage  ol  v  I  0 
Calculated  in  percentage  ol  CaCO* 


ci-56 
0-53 


ll-SII 
0-74 


ll-ll 

a-41 


Alkalinity  of  the  leather  ash  : — 


\\  eight  i  I  ash  in  iritis.. 


Amount  of  X  In  IK'l  added 

Amount  of  N  10  NajCO*  required 


0'07S6 

e.e. 

111-11 

»'5 


0-1275 
CO. 
lien  io-o 

2' 75 


-.--,] 


•85 


i-ii 


Calculated  in  percentage  of  \iU  i  >., 
Calculated  in  percentage  o(  CaCOa 


11:17 
0-91 


1-2S 
l'-Jii 


trie 
o-ft; 


As  the  results  above  show,  samples  1  and  2,  and  also  1 
brittle  sample  3,  are  absolutely  free  from  mineral  acii 
and  the  brittleness  of  sample  3  is,  therefore,  not  due  to  t 
presence  of  bisulphites,  but  is  evidently  due  to  ov< 
tannage. 

E.  Trials  with  a  soluble,  decolourised  quebracho  extra 
containing  bisulphites. —  Leather,  marked  l.was  a  sample 
calf  leather  heavily  tanned  by  drumming.  The  leather  w 
brittle  and  over-tanned,  and  parted  with  a  lot  of  its  tano 
by  washing  in  water.  Leather,  marked  2,  was  a  sample 
the  same  leather,  which  was  treated  for  five  hours  in  a  2  p 
cent,  solution  of  bisulphite,  and  afterwards  put  for  ball'  1 
hour  in  a  drum  with  the  solution  of  bisulphite-  ;  it  was  tin 
taken  out  of  this,  allowed  to  drip,  and  dried.  The  leather 
produced  had  completely  lost  its  brittleness,  and  dried  0 
a  good  colour.  Sample  1,  previous  to  such  treatment,  n 
extremely  brittle  and  harsh,  and  by  treating  it  with  bisi 
phite  it  lost  its  harshness.  From  this  result 
scarcely  continue  under  the  impression  that  hisulpli 
produces  brittleness,  since,  in  this  case,  an  opposite  result 
obtained. 

The  determination  of  acids  gave  the  following  results:-- 


Quantit  v  of  X  10  IIC1  used 

Quantity  of  X  10  Na,COj  required 


Calculated  in  percentage  oi  Xa.CO 
Calculated  in  percentageof  GagCO; 


Sample  1. 

Sample  2. 

cc. 
BO'O 
S5'8 

cc. 
86-9 

4-2                          4-1 

0-74 
0-69 


Alkalinity  of  the  leather  ash  : — 


Weight  of  ash  In  gnus 

Amount  of  X  10  HC1  added 

Amount  of  X  lo  NnrC<  >.:  required 


Calculated  in  pereei 

tjilciilated  in  percentage  of  1  ;ii  1  » 


0-0311 
cc. 
10-0 
6-82 


0-72 


10'fl 
7 '05 


■is 


I'M 

0-i'9 


!'« 


I'M 

1-17 


In  the  above  examples  the  analyses  demonstrate  th 
the  far  of  using  extracts  containing  bisulphite  is  will" 
foundation. 

Firstly,  as  the  above  results  show,  samples  of  lcatla 
tanned  with  these  extracts,  were  in  each  case  free  frontal 
trace  of  mineral  acids;  secondly,  there  was  no  indioatii 
that  even  an  excess  of  bisulphite  had  any  injurious  eflV 
upon  the  leather.  The  weight  of  the  ash  from  such  teatbi 
and  the  alkalinity,  were  practically  the  same  as  from  oth 
leathers.  The  bisulphite  was  not  taken  up  by  the  leathci 
but  appeared  to  assist  in  the  penetration  of  the  exl 
the  leather,  and,  as  the  extract  diffused  in,  the  bisulpbi 
dissolved  out. 
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In    order    t><   make   perfecth    sure,  with   regard  t.>  the 
. >r[il ion  of  bisulphites  by  leather,  the   following  experi- 

e  undertaken  : — 

Pwo  thick   bellies,  :iI'ut  the  usual  preliminary  treatment 

liming,  &c,  to  remove  the  hair,  were  put  in  a  p  i  Idle  and 

uued  in  a  mixture  of  aeetic  and  lactic  acid.     No.   I  piece 

9  tanned  in  an  extract  containing  bisulphites,  "Mimosa 

'  being  again  selected.     It  was  tanned  slowly  in  a  paddle, 

(tract   being  gradually  added   until  the  billy    was 

i  roughly   tanned.     The  other  belly.  No.  2,  was  treated  in 

ither  paddle  in  exactly  the  same  way,   but   each   time 

was   added    a    quantity    of  bisulphite  of   soda    was 

added,  iu  the  proportion  of  I  part  of  bisulphite  to  every 

v  weight  of  extract  ;    in   other  words,  for  every 

•   grills,    of  extract    added     to     strengthen    the     liquor, 

of  bisulphite   were  added.     The  liquors  were  thus 

until  they  had  a    relative    density  ot    1-04.".. 

tannage  lasted  10  days.     At  the  end  of  this  period,  the 

ras    taken  out,   allowed  to  dry,  and    half  of   each 

9  dried   right  out,  and  the  other   half  was  ciled  on 

mrface    and    dried    out    slowly.     Therefore,    from    the 

at,  four  separate  samples  v  ere  nbtaiued,  two  oiled 

the   other   two  unoiled.     Neither  the   former  nor   the 

r,  when   dry,  showed  the    slightest   tendency   to   crack. 

as.  of  each  of  the  unoiled  samples   wire    reduced 

i-h  in   a    platinum    dish,   with    the   following   results:  — 

I    1  gave  0-34"i0  grm. ;  No.  2  gave  1  -  7  ]  lit)  grin. 

luse  residues   were   now   treated  with  a  slight  excess  of 

hurie  acid,   and   strongly   heated    with    the    blow-pipe. 

nionium  carbonate  wan   then   added,    and  the  ash  again 

ill  until  the  weighings  were  constant. 


-    iplel. 

Sample  2. 

1;  rnis. 

0-4222 

PerCent. 

Il'-l 
0-61 

tjrrras. 

1 ' 7900 

tinted  as  sodium  sulphate . . . 
Mated  aa  sod.um  bisulphite. . 

Per  Cent. 
3'58 

in  the  remaining  leather  a  further  50  grms.  were 
n  front  1  and  2.  The  leather  was  cut  into  thin  slices, 
-haken  gently  in  a  shake  machine  for  five  or  six  hours 
a  litre  of  distilled  water,  filtered,  and  filtrate  from  ench 
d  to  dryness.  The  remaining  leather  was  then 
I  and  burnt  to  ash,  as  in  the  above. 


Sample  1. 


w  ht  of  ash  from  washed  leather 
as  ash  from  filtrate 


Grms. 
Lost 


Sample  2. 


Grros. 
0-2460 
1-4818 


the  same  manner  as  above,  these  four  residues  were 
vith  sulphuric  acid,  strongly  heated,  and  weighed. 


her  (a) 

lated      as     percentage     of 
mm  sulphate  (a). 



09     percentage      of 
■  urn  bisulphite  (a). 
t(W 


Sample  t 


i, rni-. 

0-291 

0-1361 

Per  Cent. 

0-S8 

0'2G 
0-43 

0-19 


Sample  2. 


Grms. 

0-2863 

f58  JO 

Per  Cent. 

0-51! 

3-18 

0-40 

2-31 


ie  other   inorganic    salts,   which    in    the    above    were 

bed  as  sodium  sulphate,  were  found  to   be   so   small 

tantity  that  they  might  be  neglected. 

will  be  noticed,  from   the  foregoing  figures  in  experi- 
1,  that   0-42  per  cent,  of  sodium   bisulphite  remains 

te  leather  after  a  thorough  soaking,  and   that  (J- 19  per 
is  found  in  the  liqnor,  which  gives  a  total  of  0-61  per   ' 
of  sodium  bisulphite.     This  amount    corresponds  to 

quantity  of  bisulphite   which   w  as  found    in   the   first 

riment  when  the  leather  was  originally  treated. 


Furtl  nliar,  with  the  figures  got  bj 

No  i-  ih.   same  amount  of  bisulphite  is  retained 

hi   the  leather  0   10  per  i 

which,  together  with  the  3-31  pel  cent,  which  was  Co l 

in  tk  8-71   per  cent  .  iliu  ■  iding 

within  a  tenth  ol   a  | mi  cent,  of  l  in 

analysing  the  leather  which  was  tanned  with  'ii  a  a  0' 
plus  bisulphite. 

We  havi  I    to    show    by  simple 

experiments  and   analyses  that  sodium  bisulphiti 

r  ;  in  fact,  it  is  e 
n-   chiefly  in    the   tan 
liquors.    The  -mill  percentage  of  sodium  bisulphite  which 
taiiad    by  tin-   leather  is  in  each    of  thi  peri 

in.iits  almost  exactly  the  same,  in  spite  of  the  use  of 
var\  ing  quantities. 

further,  no  sulphuric  acid  is  formed  either  in  the  leather 
or  in  the  liquor-,  when  such  extracts  arc  used;  nor  was 
then-  am  indication  of  brittleness  or  cracking  of  the  grain 
in  any  sample  of  leather  which  was  tanned  with  tanning 
extracts  treated  with  bisulphites. 

Besides  tin-  above  -mall  experiments  detailed,  a  much 
larger  series  of  practical  teste  was  carried  out.  Calf  and 
sheep  skin-,  and  also  hides,  were  tanned  practically  with 
varying  quantities  ot  tanning  extract,  to  which,  in  one 
as  much  as  1 00  per  cent,  of  bisulphite  of  soda  was  added 
(i.e.,  equal  quantities  of  sodium  bisulphite  and  tanning 
extract).  A  good  colour  wa-  obtained  in  each  ease,  and 
the  leather,  although  it  was  dried  fairly  rapidly  and  with- 
out being  oiled,  showed  no  signs  of  cracking.  Samples 
were  taken  from  each,  and,  on  analysis,  showed  no  trace 
of  free  acid;  either  sulphurous  or  sulphuric. 

Discussion-. 

Mr.  S.  T.  Pentecost  thought  that  any  acid  reman. 
the  leather  must  be  held  by  u  lime  o,  or  a  body  of  that 
nature.  Iu  bleaching  cotton  goods  all  traces  of  mineral 
oil  might  appear  to  have  been  removed,  and  yet  after  a 
time  yellowish  stains  appeared.  Might  not  the  acid  in  the 
leather  he  imprisoned  in  a  similar  way?  The  intensity  of 
the  action  of  the  bisulphite  would  depend  upon  the  con- 
centration  of  the  tanning  bath.  Certainly,  in  the  case  of 
silk,  treatment  with  bisulphite  affected  the  fibre. 

Mr.  G.  li.  Cl-EMONS  explained  that  the  use  t  f  bisulphite 
«i-  solelj  to  render  soluble  in  cold  water  certain  tannins. 
He  wished  to  know  whether  the  tintometer  could  be  taken 
a*  a  reliable  means  of  judging  the  colour  of  a  tanning 
extract,  and  whether  the  tintometer  results  were  always 
borne  out  iu  the  tanpits. 

Mr.  J.  T.  Wood  regretted  the  absence  of  the  authors  of 
a  paper  of  such  importance  to  tanner-  His  firm  had  used 
extracts  made  according  to  the  patent-  mentioned,  and  had 
experienced  no  difficulty.  The  patent  stated  that  300 
kilo-,  of  extract  were  heated  with  100  kilos,  of  sodium 
bisulphite,  in  a  closed  vessel,  to  1 1  .*>  C.  for  some  hours. 
The  product  obtained  from  quebracho  extract  was  perfectly 
soluble  in  cold  water.  (This  Journal,  1897,  p.  436.)  \- 
to  the  decay  of  bookbinding  leathers,  mentioned  by 
the  Chairman,  a  committee  of  the  Society  of  Arts  had 
recently  published  a  report  in  which  suggestions  were 
made  as  to  the  prevention  of  this  evil.  The  fumes  of 
burnt  gas  were  certainly  fatal.  The  action  of  light  was 
also  ot  great  importance.  The  amount  of  bisulphite  in  the 
-t  liquors  would  not  be  so  strong  as  in  the  case  Mr. 
Pentecost  mentioned;  it  would  not  amount  to  more  than 
2  grms.  per  litre,  and   this  could  Feet  the  leather. 

In  reply  to  Mr.  Clemons,  while  the  tintometer  was  most 
useful,  he  did  not  find  it  any  guide  as  to  the  value  of  an 
extract.  He  knew  of  a  case  iu  which  an  extract  with  a  worse 
tintometer  reading  than  sample  actually  produced  a  better- 
coloured  leather. 

Mr.  li.  M.  Caven  asked  what  was  the  precise  nature  of  the 
substance  known  technically  as  "  bisulphite  of  soda."  The 
question  was  of  theoretical,  if  not  of  practical,  interest, 
because  of  the  doubt  which  has  been  thrown  on  the  existence 
of  NaHS03  (see  discussion  by  Divers,  this  Journal,  May  1899, 
p.  4jl).  When  SOjgas  was  passed  into  a  solution  of  caustic 
soda   until    the    liquid    was    neutral,    sodium    pyrosnlphite, 


'  - 
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\     -  ntained   in  the  solution.     It  would   be   of 

interest,  therefore,  to  know-  whether  the  solution  employed  in 
leather  dressing  was  acid  in  reaction,  and.  if  so,  what 
advantage  it  posses-ed  over  a  solution  of  sulphurous  acid. 

Dr.J.GoRDOit  Parser,  in  reply,  wrote  that  the  tintometer 
was  a  perfectly  reliable  means  of  judging  the  colour  of  a 
tanning  extract,  provided  one  only  compared  tanning 
extracts  of  the  same  make  one  against  the  other.  <  tne 
coidd  compare  different  deliveries  of  oakwood,  one  against 
the  other,  and  different  deliveries  of  chestnut  or  quebracho, 
but  not  an  oakwood  against  a  quebracho,  as  there  was  a 
different  colouring  matter  present  in  ea  h. 

Mr.  (food's  remark  about  the  extracts  at  the  end  of  his 
reply  was  correet.  if  two  different  extracts  nude  of 
different  materials  were  being  compared,  but  would  not  be 
correct  were  the  two  extracts  made  from  identical  raw 
materials. 

In  reply  to  Mr.  Cavcn,  the  bisulphite  of  soda  which  was 
used  was  supposed  to  be  NaHS03.  It  possessed  a  great 
..tage  over  Si  l;  gas,  as  the  sodium  bisulphite  appeared 
to  form  soluble  compounds  with  the  difficultly  soluble 
tanning  materials,  whereas  SO,  gas  appeared  merely  to 
bleach  thetu  slightly,  without  dissolving  them. 

.^rotttel)  gwtion. 


.^feeling  held  in  Glasgow,  on  Tuesday, 
October  29//1,  1901. 


TIB    tVM.    FREW    EH    TnK   CrjAIR. 


IMPROVEMENTS  IN  SUGAR-REFINING  DURING 
THE  LAST  TWENTY-FIVE  YEARS. 

BY    T.    L.    PATTERSON",    F.I.C.,    P.C.S. 

Stt.aR-refinixo  is  a  physical  and  mechanical,  rather  than 
a  chemical  process.  Briefly  stated,  it  consists  in  the  dis- 
solution of  raw  sugar  in  water ;  filtration  of  the  liquor 
through  cloth  to  remove  insoluble  impurities,  and  through 
animal  charcoal  to  remove  colour  ;  and  finally,  concentration 
of  the  decolorised  liquor  to  obtain  crystals.  But  it  depends 
largely  on  chemical  analysis  for  the  determination  of  the 
composition  and  value  of  the  raw  material  and  for  checking 
the  various  processes  in  the  refinery.  Hence  the  stiff  of 
no  well  organised  refinery  is  complete  without  one  or  more 
chemists,  although  Vtrv  few  chemicals  are  used  in  the 
process  itself. 

On  the  Continent,  chemical  processes  are  wholly  in  u«c 
for  the  removal  of  colouring  and  nitrogenous  matters  from 
beetroot  juice.  These  consist  for  the  most  patt  in  the 
treatment  of  th2  juice  with  alkaline  earthy  bases,  zinc,  iron, 
and  tin  salts;  carbonic,  sulphurous,  and  hydrosulphurous 
acids.  Electricity,  too,  is  on  its  trial  for  the  same  purpose 
and  for  the  partial  removal  of  mineral  salts.  Some  of 
thesechemical  processes  have  been  adopted  for  the  treatment 
of  cane-juice  in  the  Colonies,  but  none  have  been  introduced 
into  this  country,  except  perhaps  in  a  very  modified  way, 
because  they  are  not  applicable  to  British  methods  of 
i. -fining.  Sucrose  undergoes  inversion  and  decomposition 
so  easily,  and  is  so  close'y  related  in  composition  to  some 
of  the  impurities  to  be  removed,  that  treatment  with  strong 
chemicals  is  out  of  the  question.  For  this  reason  animal 
charcoal  still  maintains  its  position  as  a  decolorant  in  the 
production  of  the  highest  class  products,  as  well  on  the 
Continent  as  in  this  country. 

No  revolutionary  change  has  taken  place  in  the  refining 
industry  during  the  last  25  years,  but  many  improvements 
on  the  old  physical  and  mechanical  processes  have  been 
made  an'!  introduced.  The  first  of  these  to  which  I  am 
about  to  direct  your  attention  consists  in  improved  me  aods 
of  washing  raw  sugar  in  the  centrifugal,  just  intra  UC2  1  by 
Weinrich  prior  to  this  period,  with  steam,  or  with  h  it  or 
cold  water.  The  process  was  afterwards  improved  by 
Duncan  and  Newlands,  Walker  and  Patterson,  and  other;. 
Theoretically,  raw  sugar  may  be  said  to  consist  of  pure 
sugar  crystals  and  molasses.     The  object  of  the  process  is 


therefore  to  wash  out  the  molasses,  and  raise  the  stand 
of  the  raw  material  — chiefly  beetroot  sugar  of  low  qualitl 
to  that  of  the  higher  grades,  and   make  them   suitable  • 
the  production  of  the  highest  quality  of  refined  sugar. 
this  purpose   raw  beetroot   sugar  of    7j  per  cent,  t     - 
cent,  net  analysis   is  filled  dry  into  the  centrifugal, 
with    syrup    oi    water,    and    transferred    to    a    ccotrifi 
machine.     After  spinning   out   the  syrup   added    or  m 
the    sugar  ill    the    machine  is  washed    with    water 
until  most  of  the  molasses   is  removed.     The  product  wl 
still  contains   all  the  insoluble   impurity  and   some  of 
colouring  mailer  has  been  raised  in  qualitr,  though  rain 
in  weight,  to  an  analysis  of  9U  per  cent,  to  95  pel 
The   process   separates  the   raw   sugar   int..    two    > 
riz.,   (a)   the     partially   purified  or    washed   crystals,  *], 
arc    submitted   t..   the    ordinary   processor'  refining 
production    of    white    crystals,    cubes,    or    granulate:!; 
(6)   the    washings,    containing    the    molasses    wh'n  !. 
make  yellows  ami  syrups. 

In  the  filtration  of  sugar  liquors,  filter-presses  have  I  . 
introduced  with   marked    advantage,  but    in   most    refin.  i 
the  old  Taylor  filter,  with  in  some  cases  trifling  modificati. 
still  holds   its    own.     There  is    ...  mi.  however,  for  a 
use  being  made  of  the  filter-press  than  has  yet  been  di 
Sometimes    when    filtration    is    difficult,    a    precipiiai.  • 
phosphate  of  lime  is   brought  about   in  the  solution 
coagulates     gummy    and     gelatinous    matters;     . 
kieselgulir,  or  other  inert  matter  is  added,  to  prevent  tl  i 
from    choking   the    pores    of    the   filter   cloth,    n 
facilitate  filtration. 

Animal  charcoal  is  still  the  chief  or  only  decolor  r 
in    the    refining   industry.     It    is    supplemented    in   in 
re6ueries  by  the  addition  of  sulphurous  acid  in  th. 
str.te  or  in  solution   to  the  filtered  liquid.     The  acid  b 
the  yellowish  liquors  from  the  char  to  a  considerable 
and   any  excess  is  expelled  in  the  after  process  ..( 
tration.     With   the  exception  of  phosphoric  acid  si 
carbonate   of    lime,    lime,   and   sulphuric    ail    for 
inversion,  sulphurous   acid  is    the   only  chemical   no*  i 
use. 

The    process  of   concentrating   and   graining   f!; 
solutions — technically  called  boiling— is  always  col 
in   vacuum   pans  which   boil  at  a  low    tenipernti 
improvement  woithy  of  remark   has  taken    place    in    t 
apparatus    itself.     But   improved    evaporators    h:^ 
introduced  by  Yaryan  (ISHtf)  and  I.illie  (188$)  ir, 
for   the   concentration  of  cane-juice,  char,  and  othe 
waters,   which    have   found    their    way    into    the 
industry  of  this  country.     They  are  built  eilher  vei 
hori  ontal,  on   the   multiple  effct  system  so  larselj 
the  Continent  and  in  the  Colonies.     They  consist  nf 
more  vessels  divided  into  three  compartments.      The  cei  d 
or  heating  chamber   is   filled   with    pipes  which   coni 
feeding  chamber  at  one  end  with  the   collecting  cha 
the   other.     Tbia   liquor  is   snpplied  in   a  regulati  d 
the  feeding   chamber,   where  it   is  distributed  in  fill 
the  inner  surface  of  the  pipes  heated  by  low  pressiiri 
and  thence  into  the  collecting  chamber  more  or  I 
cer.trated.     The  vapour  evaporated  fiom  the  liquid 
veyed  to  the  heating  and  the   partially  concentrated 
to  the  feeding  chamber  of  the  next  vessel,  and  so  01 
many   vessels   as  are    in    series,    usually   three. 
vacuum  is  maintain,  d  in  the   last   vessel  and  the  m 
tir.ii  is  the  same  as  that  in  use  with  the  old  triple  effet.     I 
advantage  of   these   evaporators  is  attributed  t  i  lb 
economy    of  heat,  the   small  quantity  of  liq 
to    heat   at    one   time,  and   to   the   rapidity  of  CVSj 
The  liquid  is  only  in  the  apparatus  a  few   minutes   befo 
is  discharged  concentrated   to  the  desired  density 
this   time  cane  juice  at   14     Brix  can  be  raise. i 
and  water,  equal  to  72  per  cent,  of  the  weight  of  ; 
evaporated. 

Whilst  no  great  advancement  has  taken  place  in  : 
struction  of  the  vacuum  pans  in  which  sugar-  are  - 
improvements  have  been  made  on  the  condensers,  so  ll 
uow  two  or  more  pans  are  worked  in  connection  * 
condenser.  And  in  order  to  economise  water, 
densers  are  made  counter-current,  that  is  to  say,  th 
flows  in  the  opposite  d'rection  to  t'u.t  of  the  rnpoar. 
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me  progress  has  been  made   in  the  method  of  tioiling 

on  the  lines  of   a  "  seeding  "  process  introduced  bv 

of  Paris   some   time  prior   to   the   commencement 

riod   under    review    (1865).      This   prodess    has 

:    favour  and   been    largely  adopted  in  the  refining 

To  make    the    advantage  of  this    improvement 

will   he  necessary  in  as   few  words   as  possible    to 

ot  boiling.     Large  and  well  crystallised 

rs,  other  things  being  equal,  bring  a  better  price  on  the 

n].et  than   small   badly   crystallised   goods.      Hence    in 

,    I"  white   -ugars,   except  where  granulated  and  cubes 

.,   object  of  the  refiner  is  to  produce  as  large 

r  als  as  possible.     With  this   end   in   view,  it  used  to  be 

ii   -ary  to  -tar!  the  pan  with  nearly  pure  sugar  solutions, 

p   full  of  masse-euite — that   is   a  magma  of   sugar 

and  syrup  or  mother  liquor — the  pau  was   "  cut  " 

4  is  technically   called,  that   is  half   emptied,  end   the 

process  started  again  by  feeding  in  more  liquor.  The 

left  iu  the  pan  grew  larger  with  every  increment  of 

,0' •  solution,  the   motion  of  the   boiling  mass,  and  rapid 

ition,  until   the   par.  was    again    full,  whin   it    was 

y  i  cut    This  process  of  cutting  had  to  be  repeated  several 

Si  until  the  crystals  attained  the  desired  >ize,  when  the 

pji  cas  completely  emptied.     Practically  it   is  not  possible 

utting  indefinitely,  because  the  boiling  requires  to 

1  down  as  the  crystals  increase  iu    si/e,  and  thr 

an  as  would  have  to  be  greatly  prolonged,  making  it  very 

to    prevent  the    formation    of   new   small   ery.-tals 

\    i  must  be  sifted  out,  and  injuring  (he  colour  of  the 

u  which  the  after  products  are  boiled.     In  this 

m  several  lots  of  sugar  are  obtained,  the  crystals  of  which 

n.  ase  in  size  from  the  first  cut  to  the  last.     As  all  are  of 

quality,    though   differing    in    size    of  grain,  the 

im  i<  to  turn  out   each  lot  with  large  well  formed 

■  Inch  command  the  highest  price. 

obtain  this  result,  reduce  the  cutting  and   shorten  the 

boiling,  refiners   now  proceed  as  follows.  r/~.,  they 

ate  some  liquor  in  the  pan  to  nearly  the  crystalising 

add  to  it  a  proportion  of  the  dried  sugar  from  the 

irlier   cuts  of  a  former  boiling.     The  operation  is 

v  called  "  seeding  "  the  pau.     The   added  crystals 

grow   as  boiling  proceeds,  and  attain  full  size 

•    >ner  than  they  can  do  under  normal  conditions.    A 

it  of  this  operation  consists  in   using  foreign  sugar 

-   seed   and  growing  the   sugar  in  the  liquor  on 

■  hen  the  different  pans  from  this  method  of  work 

I,  all  the  crystallised  products  can  be  turned  out  of 

uniform  quality. 

th  the  same    object   in  view,  when  two  pans    -tand 

it   is  a   common  practice  to  connect  them  with  a 

•    1  with  valves.     One  pan   is   boiled  full  of  masse- 

I    which  may  be  started  from  liquor  alone  or  from  liquor 

I.  the  connection  between  them  is   opened  and  the 

1  pau  partially  filled   from   the   first.      Boiling   then 

until  both  are  full  and  ready  to  cut,  or  be  emptied, 

-i/.e  of  the  grain  warrants.     Xo  improvement  has 

'ace  in  the  boiling  of  mediums  and  yellows. 

a  masse  -antes  are  dropped  from  the  pans  into  mixers, 

ley  are  delivered  to  the  centrifugal  machines  in  which 

-  parated  from  the  sugar.     The  sugar  is  more 

K  ashed,  discharged  into  bins,  air-dried,  and   filled 

for   market.     Hitherto  the  syrup   and  washing- 

a  collected  together,  and  a  second  quality  of  sugar 

■oiled  from  the  mixture.     In  the  process  of  washing, 

necessary    to    remove   the    mother   syrup   which 

:  i  the  crystals,  a   considerable  proportion  of  the 

i  ssolved  and  lost  to  the  first  product.     This  has 

•*n  a  difficulty  which  refiners  try  to   obviate  by 

little  water   as  possible,  and   carefully   regulating 

to  the  class  of  sugar  washed.     But  notwithstanding 

■  are,  0  per  cent,  to  15  per  cent,  of  the  first  products 

■d  into   the  second  products,  for   which  a   lower 

stained.     A  recent  patent  of  my  own  (1897)  has 

it  possible  to  separate  in  the  centrifugal  itself  the 


ings  from  the  syrup  or  mother  liquor,  so  that  washing 
now  be  practised  with  impunity.  The  washings, 
ig  the  same  purity  as  the  liquor  from  which  the  sugar 
boiled,  are  returned  to  the  pan  separately  from  the 
1  and  boiled  up  with  liquor  to  produce  first  product 


sugar.     In  this  w  a\  the  lost  from  washing  has  been  avoided. 
Several  large  refiners  are  presently  erecting  machines 
work  this  process  and  good  results  are  anticipated. 

In  describing  the  process  of  boiling  crystals  we  excluded 
■■  granulated  "  and  "  cubes. '  Both  are  pre  :ticallj  products 
of  the  last  25  years,    No  seed  i-  used 

i  -  as  only  small  crystals  are  required.      The  ma— e-cuite 
for  granulated  -agar  is  treated  in  the  centrifugal  t 
the   syrup,   after  wa-hing  the  m  ompletelj 

dried  in  a  Hers.  v.  N.uhall,  or  Gibb  revolving  cylindei 
through  which  a  current  of  hot  air  pa  -.■-.  It  is  then 
cooled  and  packed  for  sale. 

There  are  many  patent  processes  for  making  cube  sugar. 
Those  which  have  been  worked  In  this  country  are  the 
l.angen,  Duncan  and  Newlands,  Walker  and  Patterson, and 
the  Adant.  All  are  manipulated  in  much  the  same  way. 
Masse-cuite  boiled  to  a  small  grain  is  filled  into  mould- 
divided  by  partitions,  so  that  the  spaces  between  may  form, 
wdien  full,  plates  or  pri-ms  of  sugar  about  five-eighths  of  an 
inch  thick.  The  moulds  are  cither  a  kind  of  centrifugal 
basket,  or  made  to  tit  neatly  into  centrifugal  baskets.  The 
masse-cuite  is  allowed  to  set  and  cool  in  the  mould,  when 
the  crystals  become  cemented  together  by  a  secoudarv 
crystallisation  which  takes  place  during  the  cooling  pro. 
The  cooled  moulds  are  then  placed  on  a  centrifugal  spindle 
or  in  a  centrifugal  basket,  and  the  syrup  spun  out.     Whilst 

spinning   the   sugar    plates    are   washed    with    clairce a 

saturated  solution  of  pure  sugar  in  water — and  when  thi- 
too  is  spun  out  the  moulds  are  removed  and  taken  asunder. 
The  plates  are  carefully  separated  and  placed  in  a  continuous 
mechanical  or  other  stove,  where  they  are  dried  in  a  current 
of  hot  air.  The  dry  plates  or  prisms,  now  so  hard  that  they 
have  a  metallic  ring,  are  then  transferred  to  a  special 
cutting  machine  which  chops  them  into  cubes  for  market. 

Besides  the  moulded  masse-cuite  processes  just  described, 
there  are  several  others  in  which  a  kind  of  artificial  masse- 
cuite  is  produced  by  mixing  crystals,  or  crushed  sugar, 
with  a  hot  saturated  solution  of  sugar.  This  mixture  is  then 
moulded  into  plates  or  prisms.  Or  again  the  Mtgar  is 
moistened  with  water  and  pressed  into  moulds  to  form  cubes 
or  tablets,  which  are  dried  in  the  usual  manner.  None  of 
these  processes  yield  such  a  first-rate  product  as  cubes 
made  directly  from  masse-cuite,  and  need  not  be  further 
referred  to.  The  cube  is  such  a  convenient  form  of  dry 
hard  sugar,  and  its  manufacture  is  now  so  perfect,  that  it 
has  entirely  supplanted  the  old  form  of  loaf  sugar  in  thi- 
country,  the  cutting  of  which  was  a  most  disagreeable  house- 
hold experience.  Loaves  are  still  made  on  the  Continent, 
but  their  manufacture  is  rapidly  dying  out. 

Passing  to  the  residual  products  of  the  refinery  we  will 
consider  an  improved  method  of  treating  molasses,  which  in 
the  beetroot  sugar  industry,  because  of  the  presence  of  a 
large  percentage  of  lime  and  alkaline  salts  of  organic  acids, 
is  the  refuse  of  the  process  only  suitable  for  cattle  feeding 
and  distilling.  It  is  called  "  Crystallisation  in  Motion," 
many  modifications  of  which  are  at  work.  The  process  was 
introduced  on  the  Continent  about  20  years  ago,  for  granu- 
lating out  the  last  available  sugar  that  will  crystallise. 
Patents  were  granted  to  Bock,  Huck,  and  others,  the  lal 
improvement  being  perhaps  that  of  Grosse.  The  apparatus 
consists  of  large  cylinders  or  tanks,  provided  with  a  stirring 
arrangement  kept  in  very  slow  motion,  and  in  most  cast  - 
surrounded  by  a  jacket  in  which  hot  water  circulates  to 
control  the  cooling.  It  is  often  fitted  with  an  air-tight  door 
and  connected  to  the  vacuum  pump  and  air  pump  by  pipe-, 
that  it  may  work  under  reduced  pressure  and  be  emptied 
by  increased  pressure  when  finished. 

The  low  syrups  or  molasses  are  put  into  this  apparatus 
after  they  have  been  boiled  to  the  granulating  point,  when 
they  are  in  a  supersaturated  condition.  Stirring  then 
commences  and  is  repeated  at  intervals  during  50  or  CO 
hours,  whilst  the  contents  cool  down  very  slowly  to  about 
50  C.  controlled  by  the  hot  water  jacket.  Under  this 
treatment  the  small  crystals  of  sugar  at  first  formed  grow 
in  the  viscous  mother  liquid  or  molasses,  and  become  large 
enough  to  be  easdy  separated  from  the  exhausted  molasses 
iu  the  centrifugal  machine. 

The  process  of  crystallisation  in  motion  is  an 
interesting  one  because  it  overcomes  a  practical  difficulty 
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in  ■  very  simple  way.     ll  ncaj  be  explained  by  considering 
what  takes  place  when  partially  exhausted,  concentrated 

molasses  is  slowly  cooled  at  rest.      Such  molasses  is  a  thick 

as  supersaturated  liquid,  in  which  the  free  sugar  mole- 

■  are  held  apart  by   the  large  proportion   of  organic 

:!ul  .ther  organic  bodies  present  in  solution,  and  iu 
which  that  free  lorn  of  molecular  movement  favourable  to 
the  formation  of  Large  crystals  is  entirely  absent. 
Practically  crystallisation  proceeds  continuously  as  the 
solution  cools,  but  theoretically,  it  is  intermittent,  and  we 
can  assume  that  several  free  molecules  arrange  themselves 
around  another  molecule  in  innumerable  centres  in  the 
miss,  to  form  small  crystals.  After  withdrawing  the  free 
molecules  iu  their  immediate  neighbourhood,  crystallisation 
stops  at  these  centres,  and  the  crystals  formed  drop  to  the 
bottom  of  the  cooler,  or  remain  suspended  out  of  the 
sphere  of  action.  As  cooling  proceeds  the  solution  again 
becomes  supersaturated  at  the  lower  temperature,  and  new 
crystals  form  in  new  centres,  to  drop  out  of  action  as 
before.  In  this  way  supersatnration  and  crystallisation 
proceed  together  in  different  centres,  and  succeed  each 
other,  until  the  mass  is  cool,  witli  the  result  that  most  of 
the  sugar  is  crystallised  in  a  very  fine  state  of  division,  the 
greater  part  of  which  passes  through  theperforated  linings  of 
the  centrifugals  along  with  the  molasses,  and  cannot  be 
recovered.  The  motion  of  the  mass  under  the  influence  of 
very  slow  cooling  overcomes  the  difficulty  of  the  formation 
of  small  crystals  and  prevents  the  mother  syrup  from 
reaching  a  supersaturated  condition.  The  crystals  first 
formed  are  transferred  to  new  spheres  of  action,  and  the 
free  molecules  arrange  themselves  on  the  crystals  already 
formed  in  preference  to  forming  new  ones.  Thus  the 
crystals  grow  as  the  mass  cools  and  the  final  product  is  a 
crop  of  crystals  large  enough  to  be  easily  separated  from 
the  exhausted  molasses  in  the  centrifugal  machine.  When 
the  molasses  contain  very  little  sugar,  as  they  often  do,  to 
yield  a  fair  crop  in  this  way,  the  masse  is  seeded  with  a 
proportion  of  crystals  from  a  previous  boiling  to  form 
crystallising  centres,  and  all  the  sugi'.r  that  will  crystallise 
is  recovered.  On  the  other  hand,  when  the  masse  is  too 
thick  and  viscous,  a  little  thinner  molasses  is  added  to  give 
that  freedom  of  motion  required.  Usually  the  molasses 
from  this  process  go  to  the  distillery,  or  for  cattle  feeding. 
But  as  nearly  all  the  syrups  in  this  country  are  refined  and 
go  into  consumption  as  golden  syrup,  the  process  has  only 
been  adopted  by  one  or  two  refiners. 

The  manufacture  of  golden  syrup  has  greatly  increased 
daring  the  last  quarter  of  a  century.  The  quality  has 
been  very  much  improved  by  the  use  of  high  class  svrups 
and  sugars  as  the  raw  material  from  which  it  is  made.  On 
the  other  hand  it  has  been  much  imputed  by  the  use  in 
large  quantity  of  liquid  Indian  corn  glucose  for  diluting 
poor  syrups,  improving  the  colour  and  preventing  granula- 
tion. Good  well  inverted  syrups  do  not  require  this 
addition,  nor  is  it  practised  by  the  best  makers. 

The  syrups  and  sugars  used  for  making  golden  syrup  require 
to  be  partially  inverted  to  prevent  the  granulation  of  cane 
sugar  in  the  finished  product.  For  this  purpose  they  are 
heited  with  a  little  sulphuric  acid,  which  is  afterwards 
neutralised  with  carbonate  of  lime  and  the  sulphate  of  lime 
filtered  out.  The  liquor  is  then  passed  through  charcoal 
and  boiled  to  the  required  density.  Some  refiners  use 
yeast  instead  of  sulphuric  acid,  according  to  Tompson's 
188+  patent  more  or  less  modified.  The  action  is  slower 
than  with  acid,  but  it  enables  them  to  work  without 
chemicals.  Yeast  added  to  strong  solutions  of  sugar  and 
heated  to  50  — 70  C.  does  not  set  up  alcoholic  fer- 
mentation. An  objection  to  yeast  is  the  introduction  of 
organic  impurities  into  the  syrup  which  are  not  removed 
by  charcoal. 

White  sugar  is  made  on  the  Continent  direct  from  beet- 
root juice  by  the  chemical  agents  already  referred  to, 
without  the  use  of  charcoal.  Many  of  the  "refineries,  too, 
work  without  charcoal,  but  the  products  are  never  so  pure 
and  white  as  they  are  when  this  decolorant  is  employed. 
:  ■-sult^  and  finest  products  can  only  be  obtained 
with  charcoal.  Consequently  in  this  country,  where  the 
public  demand  the  best  of  everything,  all  refiners  usi 
char.     As    largt;  quantities    ire  required,   at   least   one  ton 


for  a  ton  of  sugar,  it  may  be  taken  for  granted  tic,  * 
char  department  is  the  largest  and  most  expensive  3 
refinery.  Any  useful  improvement  introduced  into  'jj 
department  «ill  therefore  be  of  value.  And  prow 
has  to  be  recorded  here  as  elsewhere  in  a  retinerv  l\ 
is  chiefly  mechanical,  and  consists  of  improved  tnei  ;. 
of  handling  the  char.  Formerly  the  char,  wet  m 
the  filters,  was  delivered  by  hand  to  kilns  with  < 
burning  pipes,  drawn  by  hand  from  the  coolers  below  m. 
barrows  and  wheeled  to  elevators,  often  after  having  -t 
spread  on  a  cooling  floor  by  hand,  because  the  kilnccB 
were  too  short  to  do  their  work. 

Now,    the    wet    char    is    delivered     mechanical], 
kilns  in   which  the   reburniug   pipes  do  or  do   not  re*  t 
In  its    passage    down  the    pipes  the    char   is  raisi 
low  red  heat,  which    destroys    the   organic   matter  abs< 
from  the  sugar.     Below  the  kilns   it  enters   ample  cc  i 
which  are   a   continuation   of  the   burning   pipes,   whet  it 
is    automatically   discharged  into   receivers   read} 
Then,  as  it  is   required,  endless   bands    carry  it   fron  k 
receiver     to     the    elevator.        Thus   the   char     i- 
altogether   mechanically    handled,   little    or    no    1 1 
needed  from  the  time  it   leaves  the  filter  till  it  ret'; 
except    that    required     to     control     the    tnachiu 
distribute  the  char  on  the  kiln-heads  and  filters. 

Char    kilns    have   been    greatly    improved     by 
driers  on  the  top  heated  by  waste  gases  from  the  kiln    ■ 
an  adaptation    introduced  from    American  practice.    H 
char   passing    through  these    is    delivered  into   the    t 
dry.     Thus,  the   driers   do  outside  what  was   forim 
inside  the  pipe,  and  make  it  possible  for  each  kiln  t 
the  maximum  amount  of  char. 

Char    is    the    great    sugar  refiner   and     much 
bestowed  on  its  manipulation.     With  repeated  revivi 
even   in  the   best  kilns,  it  gradually   loses  its  dec; 
power,  and  after   a  year  or  two's  use  has  to  be  tut 
The  cost  of  renewing  it  is  a  serious  item  iu  the  u| 
a  refinery       Two   cmsfs  are    chiefly   responsible 
deterioration.      One  of  these  is  the  reduction  of 
brought  about  by  the  shrinkage  of  the  calcium  pi 
during   successive   reburuings.      The   other  is   dt 
deposition  of  vegetable  carbon,  which  has  no  decoloi  if 
power  on  its  surface   and  in   its  pores,  by  the  carl" 
of  organic   matter  absorbed  from  the  sugar.     No 
has  yet  been  found  fur  the  forirer  evil ;  but  it  has  I 
recognised  that,  were  it   possible  to  remove  the  \ 
carbon    the   latter  would    be  taken  away,  the  decoloi  if 
power   would    be   greatly    improved   and   the    lifi 
char  prolonged.       This  is    the  problem   refiners  are  >» 
trying  to  solve,  and  already  two  or  thr.'e  apparato 
trial    in  which  char  is  burned   in   a  limited  supplj 
Chief  amongst  these  is  a  cylinder  with  revolving 
patented  by  Weinrich  in  1S96.     It  is  in  use  in  two 
refineries   and   good  results   are  said  to  be  got  f 
process.     The  patentee  claims  that   impurities  are 
at  a  temperature   of  3(10"  to  400:  F.  when  this  ap| 
used  instead  of  ordinary  kilns,  but   that  a  tem pel 
600°  F.  is   required  when  it  is  used  as  an  auxilinn 
kilns.     About  the   same  time  I   was  independent!' 
menting  on  the  oxidation  of  vegetable  carbon  in  ch 
found  that  it  was  not  removed  in  any  appreciable 
below  a  low  red  heat.     At   this   temperature,  ho« 
char  is  greatly  improved   by  partial   oxidation,  ani 
very  hopeful  that  this  process  will   prove  of  great 
the  refiner. 

Passing  from  improvements  in  the   process  itself,  k »' 
close   this  paper  by  a   short   reference  to   the   con 
position  of  the  industry  during   the   last  25  years.     M  - 
there   have    been  fluctuations,  amounting  to  prosp 
times,  though  oftener  to  failure  and  loss,  the  industry 
whole,    may   he   said    to    have    been   on   the    dowl 
throughout   this  period.     The  decline   was   n 
any  want  of  enterprise  on  the  part  of  refim 
have   said  to-night  is  evidence  that   they  are 
adopt  new   processes,  or   improvements  on  i  Id 
promise  an}'  chance  or  success.     It   has  been  almost  ff 
brought   about   by  the   action   of  foreign   Si 
bounties  to  rival  refiners,  which  enable  the  latter  t< 
sell  home-made  sugar  iu   British    markets.     A  ! 
will  make  this  plain. 
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;,,  oonsumption  of  sugar  in  ihis  country,  which  was 
900  tons  in  1875,  equal  to  GO  lb.  per  head  of  population, 
I  to  1,489,000  tons  in  1900,  equal  to  Sl-2  ih.  per 
1  of  population.  During  the  same  period,  the  sugar 
uhI    in   tliis    country    fell    from    760,000    to 

Ami    ll»'    refined    sugar    imported  —  chiefly    from 

many.  Austria,  and    France— steadily    increased    from 

D0U  tons   in    1875   to   950,000   tons   in    1900.     In  other 

I-,  the   consumption    increased   81'5   per  cent.,   whilst 

refined  sugar   decreased   20   per  cent.,  and 

ir   increased  950  per  cent. !     In  187.">,  8S'5  per 

of  the  sugar  consumed  in  this  country  was  refined  in 
nil  and  11  "5  per  cent,  abroad.  Whilst  in  1900  only 
was  refined  in  Britain  and  61  percent,  abroad, 
M  Bgures  Bpeak  for  themselves,  anil  show  the  enormous 
■r  done  to  this  country  by  the  imposition  of  foreign 
.'ties.  But  for  them  the  growth  of  >ugar-rcfining  would 
,.-t  certainly  have   kept  pace   with   the  growth  of  con- 

ition,  and  many  of  the  refineries  closed  during  the  last 
a  century  would  still  be  working  profitably. 

is  worth  noting  in  this  connection  the  diminution  of 
eries  during  the  period  under  review.     In  1875,  18  firms 

refining  sugar  in  London,  and  two  new  refineries  were 
?d  a  few  years  later,  making  in  all  20  for  London, 
e  were  9  in  Liverpool,  3  in  Bristol,  2  in  Manchester, 
ea   in    Earlestown,   Plymouth,   and    Ncwcastle-under- 

,  IS  in  Greenock,  I  in  Leith.aud  1  in  Dublin  ;  total,  .r>2. 
300  only  two  were  working  in  Loudon,  3  in  Liverpool, 
Bulestown,  and  5  in  Greenock;  total,  11.  Deducting 
atter  total  from  the  first  we  get  41  closed.     To  this  has 

added  another  refinery,  making  42  in  all.     For,  some 

MO,  a  firm  of  Liverpool  refiners  courageou-ly  tried  to 
the  import  of  foreign  refined  sugar  on  the  east  coast  of 
»nd  by  establishing  a  refinery  at   Rawcliff,  near  Goole, 

i  they  worked  on  a  continental  model.  But  after  a 
■f  two  or  three  years  at  great  loss,  had  to  abandon  the 


:-   we   have   seen   that   42    refineries    have  been   cx- 

ed     in    Great     Britain     and     Ireland     during    this 

»|«ratively  short  period.     Speculation  and  other  causes 

a  measure  accountable  for  the  closing  of  some  of 

But  the  baneful  influence  of  foreign  bounties  was 

»|  .'able  here  too.     For  it  caused  great  fluctuations  in  the 

Miction  of  beet-root  sugar  on  the  Continent,  with  even 

fluctuations  in  the  price  of  the  raw  material.     And 

t   rs  here,  who  have  to  buy  ahead  to  supply  their  wants, 

he  victimsof  these  unnatural  movements.    Although 

them  made  heroic  efforts   to  survive,  we  need  not 

that  some  refiners  succumbed  in  the   -truggle  for 

against  Mich  odds.       The   wonder  rather  is    that 

are  any  left.     The  remnant  struggle  on,  buoyed  up 

hope  that    in  the  near  future  our  Government  will 

brought  to  reason,  and  take  some  action  which  will 

pr  bit    the    importation   of  bounty-fed   sugar   into   this 

or  by  some  other  means   equally  effective,  put  a 

■>  the  unfair  competition  of  foreign  refiners,  and  save 

total   extinction    au   old,   honourable    and   legitimate 

.  which  gives  employment,  even  yet,  to  large  capital 

"    considerable  number  of  workmen. 

in  sp-ing  last  it  became  known  that  a  duty  was 

be  put  on   sugar,  refiners  were  hopeful  that  the 

or  of  the  Exchequer  would  make  it  differential,  so 

recover   the   greatest  duty  from    the   sugars   which 

ed   the   largest   bounties,   but    when    the    duty   was 

it  was  found  to  bear  with  equal  incidence  on  sugars 

origin,  leaving  the  position,  so    far  as  the  refining 

is  concerned,  practically  where  it  was. 


Discussion. 
F.  Henderson-  congratulated  the  Section  on  having 
*1  so  valuable  an  account  of  the  present  state  of 
gax  industry  by  an  authority  on  the  subject,  like 
itterson.  to  whom  he  was  also  personally  indebted  for 
latiou  which  had  enabled  him  to  compile  a  brief 
on  the  same  subject  for  another  purpose.  He 
ted  that  Mr.  Patterson  might  give  the  meeting  some 
it  of  the  results  of  the  experiments  on  the  cultivation 
ir  beet  in  Scotland. 


Dr.  W     c.  V.n-dkrson  remarked  on  the  low  tempe 
(300—400   V.    at   which  Weinrich  claimed  to  l>e  able  to 
oxidise  the  organic  raattei  tar,  al)d  asked 

whether   the  author's  esq  i   to  confirm  thi- 

stateun 

Mr.   A.    Macdonaxd    said    thai    the   pap  i    si 1    to 

cover  every  modification  and  improvement  during  tl 
25  years.  He  was  not  sure  if  the  lime  pr...  i 
introduced  within  that  period,  possibly  not;  ben  the 
omission  of  an\  reference  to  it  It  was  painful  to  mark  the 
enormous  curtailment  which  had  taken  place  in  the  I 
of  refineries  of  Great  Britain,  and  though  it  was  true  that 
those  remaining  had  increased  in  productive  power,  still 
the  enormous  increase  in  the  imports  of  foreign-refined, 
coupled  with  the  decline  in  the  production  of  home-refined, 
was  a  clear  indication  of  the  disadvantage*  under  which  the 
|  home-refiners  laboured,  by  reason  of  the  bounties  granted 
to  foreign  refiners.  The  margin  between  raw  and  rein.. i 
beet  sugar  was  now  so  small  thai  a  very  trilling  adva 
one  way  or  another  was  hound  to  determine  the  flow  of 
business.  For  example,  the  price  of  raw  h.-et  sugar  on  the 
day  of  the  meeting  was  7s.  3d.  per  cwt.,  f.o.b.,  continental 
ports,  on  a  basis  of  88  per  cent.  The  exact  purity  of  100  per 
cent,  on  this  basis,  apart  from  the  arbitrary  irritating  ini 
adopted  by  the  trade,  was  8,«.  2f<f.  per  cwt.  Now,  as  the 
price  of  foreign  refined  granulated  sugar  was  then  Bs.  3d. 
per  cwt.,  f.o.b.,  it  was  clear  that  all  the  skill  —  all  the 
scientific  improvements  iu  the  world — could  not  effect 
economy  enough  to  enable  British  refiuers  to  compete 
against  foreign  refined  sugar  of  the  same  character.  It  was 
only  by  variety,  by  greater  skill,  in  enabling  them  to  produce 
a  better  quality  and  an  article;  of  finer  appearance,  that  the 
llritish  refiners  still  existing  had  been  able  to  hold  their 
ground  at  all,  in  spite  of  the  advantages  of  the  differential 
rates  between  raw  and  continental  refined  sugar  which 
enabled  the  refiner  abroad  to  sell  his  refined  product  at 
practically  the  same  price  as  raw. 

Prof.  Henderson  had  asked  some  questions  about  the 
cultivation  of  beetroot  and  the  extraction  of  sugar  therefrom 
in  this  country.  The  cultivation  of  beet  and  the  extraction 
of  sugar  on  a  practical  scale  in  this  country  had  only  taken 
place  at  Lavenham,  under  the  initiation  of  Mr.  James 
Duncan,  and  at  a  time  when  the  higher  price  of  sugar, 
as  compared  with  the  present  price,  should  have  made 
the  enterprise  a  success.  Mr.  Duncan  did  not  himself 
grow  the  roots,  but  relied  upon  the  cooperation  and 
hearty  support  of  the  farmer.  He  merely  laid  down 
a  factory  with  all  the  necessary  means  of  gathering  in 
the  roots,  but  while  he  had  equipped  his  factory  for 
working  a  large  quantity  of  roots,  be  never  could  get 
more  than  about  a  quarter  of  the  quantity  which  his 
factory  was  capable  of  overtaking.  For  this  reason  a.  :>ne 
the  venture  proved  unprofitable.  Nevertheless  he  wrote 
in  the  most  confident  manner  about  the  value  of  beet 
as  a  crop  and  as  an  industry,  and  said,  "  no  one  knows- 
better  than  I  do  the  value  of  beetroot  to  a  country,  for, 
not  only  does  its  cultivation  mean  fertile  lands  and  rich- 
after  crops,  hut  it  means  abundance  of  cattle,  and  a 
contented  and  happy  peasantry,  because  of  the  profitable 
occupation  it  affords  to  many  people."  Besides  this 
practical  experiment — for  after  all  it  was  only  an  experi- 
ment— many  trials  had  been  made  in  the  cultivation  of 
beet,  and  within  12  miles  of  Glasgow,  viz.,  at  Bisbopton-,. 
beetroot  had  been  grown  indicating  a  yield  of  as  much, 
as  three  tons  of  sugar  per  acre.  What  this  meant  could 
only  be  realised  by  comparison,  but  when  it  was  seen 
that  the  (German  crop  averaged  about  31  cwt.  per  acre, 
and  thai  of  France  only  about  one  ton,  the  possibilities  of 
th;-  country  became  plain.  Indeed  it  might  be  laid  down 
as  a  law  that  the  moi~t  climate  of  this  country  would 
enable  a  larger  yield  to  be  produced  from  our  root  crops 
than  that  of  any  other  country.  The  nnestion  of  ripening 
had  vet  to  be  answered  by  trial.  This,  our  grievance 
against  bounties,  was  as  much  because  of  the  hindrance 
they  had  been  to  agricultural  development  and  expansion, 
was  because  of  the  injury  they  had  inflicted  upon 
-a  refiners  and  growers  of  cane  in  the  West  Indies. 
For,  had  the  Government  fostered  and  guarded  the 
cultivation  of  beet,  at  a  time  when  every  beet  glower  in, 
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,ir\  was  driving  in  his  carriage  to  church  while 
other  farmer-  walked,  the  agricultural  situation  of  this 
country  would  have  been  saved,  the  depopulation  of  the 
agrarian  districts  stemmed,  and  the  enormous  and  alarming 
increase  of  the  larger  cities  cheeked.  Mr.  Patterson's 
paper  was  a  valuable  resume  of  the  sugar  trade,  a  kind 
of  stocktaking  for  the  last  quarter  of  a  century,  and  in 
ietv  connected  with  industry  such  as  this  was,  it 
-  med  desirable  In  take  a  look  backwards  in  order  to 
-certain  how  far  they  had  travelled  and  to  take  note  of 
.  •  >llung  which  had  hindered  their  progress. 

Mr.  D.  J.  Pi  iytair  said  that  Mr.  Patterson  had  made  no 
reference  to  the  stroutia  process  for  sugar  refining,  and 
tsked  if  it  were  still  in  successful  operation,  or  if  it  had 
been  abandoned.  With  reference  to  the  electrolytic  process 
tor  refining  sugar.  Blount  explained  it  to  consist  in  using 
attackable  auodes  of  either  zinc  or  aluminium  without  a 
diaphragm,  the  resulting  effect  of  which  was  to  produce  a 
hydrate  of  zinc  or  alumina,  which  on  settling  withdrew 
some  of  the  impurities  from  the  sugar  solution.  Some 
bleaching  effect  might  also  take  place  due  to  electrolysis  of 
the  soluble  chlorides  present,  and  perhaps  Mr.  Patterson 
■  ild  say  if  this  happened,  and  if  so,  whether  it  had  the 
i  of  producing  any  inversion  of  the  sugar. 

Mr.  T.  L.  Patterson  said  in  reply  to  Prof.  Henderson 
that  the  experiments  on  the  growth  of  the  sugar  beet  were 
conducted  in  Scotland  for  four  or  five  years  and  were  on 
the  whole  satisfactory.  The  roots  grew  well  and  yielded 
good  crops,  with  a  fair  average  percentage  of  sugar, 
especially  in  the  small  and  medium  sized  roots.  The  yield 
of  sugar  per  acre  was  high  in  some  districts,  higher  even 
than  Mr.  McDonald  had  mentioned ;  whilst  in  others  it  was 
much  below  the  average.  The  low  yields  were  due  more, 
perhaps,  to  inattention,  or  to  ignorance  of  the  culture  of 
the  beet  on  the  part  of  the  grower,  than  to  any  climatic  or 
other  cause  ;  hence  such  yields  might  be  disregarded.  Put 
field  experiments  such  as  these  were  were  often  misleading 
and  generally  showed  better  results  than  could  be  obtained 
on  the  large  scale.  This  was  the  case  in  the  United  States, 
and  it  would  doubtless  be  the  case  here ;  therefore  too 
much  reliance  should  not  be  placed  on  the  results.  One 
fact  brought  out  very  clearly  in  Scotland  was  the  large 
proportion  which  leaves  bore  to  roots.  This  was  evidently 
due  to  the  cold  humid  sunless  weather  generally  experienced 
in  October  and  November,  just  when  the  roots  should  ripen 
and  mature.  Instead,  they  kept  ou  growing  so  that  even 
iu  December  the  roots  were  not  ripe.  The  experiments  on 
the  whole  went  to  show  that  it  might  be  possible,  notwith- 
standing somewhat  unfavourable  climatic  conditions,  to 
grow  beet  on  the  lowlands  of  Scotland  for  the  manufacture 
of  sugar.  But  until  the  bounties  given  to  foreign  producers 
by  their  governments,  referred  to  by  several  speakers,  were 
withdrawn,  there  was  no  probability  of  this  being  done  at  a 
profit.  In  reply  to  Dr.  Auderson,  his  own  experiments  showed 
thai  it  required  a  low  red  heat  to  oxidise  the  carbon 
sited  in  the  char  by  the  carbonisation  of  the  organic 
matter  absorbed  from  the  sugar,  and  he  did  not  think  a 
temperature  of  100  F.  would  be  sufficient  to  oxidise  the 
organic  matter  alone.  He  had  not  referred  to  the  lime 
process,  as  it  was  introduced  prior  to  the  period  under 
review.  The  process  has  been  long  in  use  in  one  refinery. 
In  reply  to  Mr.  Playfair,  the  -trontia  process  was  not 
used  in  sugar  refining.  It  was  introduced  by  Scheibler 
in  Germany  for  recovering  sugar  from  molasses  in  the  beet 
industry,  but  was  now  almost  wholly  superseded  by  Steffen's 
lime  process.  In  this  country  there  were  no  molasses  to 
treat,  aud  as  the  syrups  went  into  consumption  the  sugar 
was  not  extracted  from  them.  He  had  no  experience  of  the 
electrolytic  process  of  treating  sugar  solutions,  nor  was  it 
u-ed  in  this  country.  Electricity  was  on  its  trial  on  the 
I  Miitinent  for  treating  beetroot  juice,  and  good  results  were 
said  to  have  been  obtained.  Experiments  just  published, 
made  on  the  largi  scale  in  a  I  re  uch  factory,  went  to  show 
thai  the  parity  of  the  juice  was  greatly  improved  by  treat- 
ing it  with  lime  to  alkalinity,  and  with  powdered  manganate 
of  lime  in  small  quantity,  diving  the  passage  ol  an  electric 
current  of  7  to  10  volts.  It  was  claimed  thai  the  sucrose 
in  solution  was  not  injured  by  the  treatment,  and  that  only 
the  organic  impurities  were  oxidised.     Hut  further  experi- 


ments were  required  to  confirm  these  statements,  t 
well  known  that  sucrose  was  as  easily  oxidised  as  nuE 
the  organic  impurities  which  accompanied  it  in  the  be  IT 

Sorfestytrr  Section. 


Meeting  held  on  November  '25th,  1901. 


MR.    O.    WARD    IN   THE   CHAIR. 


THE  SOLUTION  THEORY  OP  DYEING. 

BY    R.    B.    BROWN    AND   J.    MCCRAE. 

According  to  the  theorem  of  Xernst  (Theoretical  Ct 
try,  p.  41  2)  when  the  value  of  the  ratio  of  distributio 
dissolved  substance  betwerjn  two  solvents  is  constat 
independent  of  the  concentration,  the  molecular  wei; 
the  dissolved  material  must  be  the  same  in  the  two  r 
If  then  a  dyestuff  distributes  itself  in  a  constant 
between  liquid  solvent  and  fibre,  it  follows  that,  prt 
we  may  assume  that  the  fibre  acts  merely  as  a  solvei 
the  dye,  the  molecular  weight  of  this  in  the  two  media 
be  the  same. 

Witt  (Farber-Zeit.  1890-91, 1)  has  attempted  to  e- 
the  process  of  dyeing  by  the  assumption  of  the  font 
of  solid  solution.  Using  this  as  a  working  basis,  M 
and  Appleyard  (J.  Ohera.  Soc.  1896,  69,  1334)  iuvest 
the  distribution  ratio  of  picric  acid  hetween  water  ant 
and  found  that  the  distribution  coefficient  is  not  inc 
dent  of  the  concentration,  but   that  .«'2/J/it~=  const., 

s  is  the  concentration  of  picric  acid  in  the  silk  and  w 
concentration  in  the  water.  This  would  indicate  thit 
aqueous  solution  the  molecular  weight  of  the  picric  i 
27  times  that  in  the  silk.  It  has,  however,  been  [ 
by  eryoseopic  and  ebullioscopic  determinations  that, 
from  ionic  dissociation,  picric  acid  in  aqueous  solution 
as  simple  molecules.  Consequently,  if  Walker  and  . 
yard's  result  be  interpreted  from  the  solution  point  o 
we  come  to  the  absurd  conclusion  that  in  silk,  picric  i 
present  as  1  2-7  molecules. 

Georgevics  (Monatsheft,  1894,  15,  707)  doe»  no 
that  the  distribution  ratio  of  Indigo  Carmine  betwee 
and_  water  is  independent  of  the  concentration,  bu 
^w/s  =  const.,  where  <r  is  the  amount  of  the  dyest 
100  c.e.  of  the  dye  liquor  after  dyeing  and  s  the  amot 
colour  taken  up  by  100  grins,  of  silk.  From  the 
solution  point  of  view  this  indicates  that  if  indigo  ca 
exists  as  simple  molecules  in  the  silk,  in  aquei 
it  is  present  as  double  molecules.  There  is  n 
improbable  in  this  and  it  may  therefore  be  regarc 
supporting,  to  a  certain  extent,  the  theorv  of  Witt. 

Schmidt  (Zeit.  physikal.  Chem.  1894,  i5,  56)  baa  I 
that  Eosin  and  Malachite  Green  do  not  distribute 
selves  in  a  constant  ratio  between  water  and  silk  at  ra 
concentrations,  nor  does  picric  acid  between  watet 
cellulose.  This  fact,  namely,  that  Henry's  law  doe 
apply  to  those  substances,  leads  Schmidt  to  conclud. 
the  taking  up  of  dyestuff  by  fibre  is  "absorption"  ([ 
a  surface  action).  It  may  be  noticed  that  Schmidt' 
periments  were  carried  out  with  solutions  very  much 
concentrated  than  those  actually  employed  in  d 
operations. 

Sisley  (Bull.  Soe.  Chim.  1900,  [iii],  23,  665  ;  J.  ' 
Soc.  1901,  80,  i.  99)  has  also  contributed  result-  ' 
apparently  support  Witt's  contention 

Zacharias   (Farber-Zeit.  1901,  149,  166)  pro 
theory  which  may  be  said  to   embrace  that  of  Witt 
suggests  that  dyeing  always  takes  place  in  two  stages : 

(1)  The  dyestuff  is  absorbed  by  the  fibre  ; 

(2)  The  dyestuff  is  fixed  on  the  fibre  as  a  dye. 
This  theory  assumes  then  that  in  the  first  place  tin 

acts  as  an  absorbent,  and  after  the  dyestuff  hss 
absorbed  a  change  takes  place  ;  the  nature  of  this  s 
change  may  he  polymerisation  or  it  may  be  of  a  ch< 
nature.  From  Pick's  law  of  diffusion  it  is  then  df 
that  c/c",=const.  must  apply  to  the  absorption  part 
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■ss.  The  author  believes  that  the  constancy  of  the 
.  found  by  Walker  and  Appleyard  and  by  Georgievics 

hi  be  read  as  meaning  that  the  substance  oxists  in 

ut  molecular  species  in  the  liquid  and  in  the  libre, 
hat  tin'  resistance  to  absorption  increases  with  the 
nli  at  ion  and  is  dependent  on  the  nature  of  the 
.IT. 

't  Hofl  (Vorlesungen,  II.,  63)  has  shown  that  solid 
,.n  is  in  no  way  connected  with  high  molecular 
.iiion.     It  is,  therefore,  a  priori,  not  improbable  that 

.Ive.i  libre  the  colour  exists  as  simple  molecules,  and 
own  that  the  distribution  coefficient  is  constant 

(dependent  of  the  concentration,  then  ive  would  be 
ed  in  concluding  that  the  fibre  acts  simply  as  a  solid 
it  and  Witt's  theory  would  receive  experimental 
aiation. 

uust  Witt's  theory  many  authors  have  raised  the 
ion  that  the  process  is  not  reversible  as  it  should  be 
is  purely  a  case  of  solution.  This  assumption  is 
:ous  since  it  has  not  yet  been  proved  that  in  any  case 
,ch  Witt's  theory  is  applicable,  liquid  solvent  cannot 
dvestuff  from  the  dyed  fibre  and  so  establish  the 
.  quilihrium  from  the  other  side.  In  all  probability  in 
he  liquid  solvent  would  partially  extract  the 
ill'  if  allowed  sufficient  time.  The  time  required  to 
ish  the  equilibrium  may  be  much  loDger  than  that 
in  for  the  dyeing  operation  proper,  as  might  be 
:ed*  from  the  opposite  nature  of  the  process.  Sisley 
•it.)  has  shown  that  silk  dyed  with  Kosaniline  on 
:  with  (amyl?)  alcohol  partially  gives  up  the  dye 
tiquid  solvent.  In  this  case,  evidently,  the  equilibrium 
kly  reached  from  either  side. 

t  assumes  that  all  processes  of  substantive  dyeing 
be  accounted  for  by  his  theory,  and  many  have 
ted  his   views    because   instances   have   been   found 

certainly  appear  to  contradict  it.  The  supporters  of 
theories  seem  to   have   endeavoured  to  construct   a 

theory  to  suit  all  cases.  From  the  very  varying 
cal  nature  of  the  dyestuffs  employed  it  is  highly 
lh  that  the  laws  regulating  dyeing  will  vary  in  so  fat- 
chemical  aspect  is  concerned.  Zacharias's  hypo- 
lias  much  to  recommend  it,  and,  as  we  see,  it  is  an 
iion  of  Witt's  theory  ;  he  assumes  that  the  absorption 
ays  accompanied  by  a   secondary   chemical  change. 

so  far  investigated  would  appear  to  support  this 
ption,  but  below  are  recorded  some  results  in  which 
tio  of  the  concentrations  in  the  liquid  and  in  the  fibre 
•taut  and  independent  of  the  concentration  within  the 
examined.  This  may  then  be  attributed  purely  to 
'tion  unaccompanied  by  polymerisation  or  any 
i'al  change,  that  is,  the  results  clearly  confirm  for 
:ases  the  proposition  suggested  by  Witt. 

incline,  therefore,  to  the  view  that  in  certain  cases 
■  ration  of  dyeing  consists  simply  in  the  formation  of 
I  solution,  and  that  to  this  solution  Henry's  law  is 
f  applicable,  but  at  the  same  time  we  recognise  that 
>es  not  hold  good  in  general,  for  the  non-reversibility 

process  in  most  eases  speaks  volumes  in  favour  of 
ew  that  a  chemical  or  physical  change  takes  place 

the  fixing. 

Experimental. 

endeavour  was  being  made  to  dye  a  series  of  standard 
us  on  wool  with  known  amounts  of  certain  colouring 
-  in  connection  with  an  investigation  into  the  relative 
:  properties  of  wool  and  silk  (R.  B.  Brown,  this 
i!.  1901,  20,  226).  For  this  purpose,  pieces  of  wool 
it  06  grm.)  were  dyed,  each  in  120  c.e.  of  water 
ifferent  percentages  of  colouring  matter.  The  amount 
stuff  remaining  in  solution  was  estimated  at  the  end 
dyeing  operation  by  means  of  the  Duboscq  Colori- 
ng the  actual  amount  on  the  wool  calculated  from 
It  was  noticed  that  within  wide  limits  of  concentration 
•tant  percentage  of  dyestuff  is  taken  up  by  the  wool 
the  relative  amounts  of  wool  and  water,  the  tempe- 
.  and  the  duration  of  the  experiment  (sufficiently 
or  the  establishment  of  the  equilibrium)  are  constant, 
eat  accuracy  has  been  aimed  at  in  the  experiments 
ed  below,  but  the  values  obtained  for  the  distribution 
re  sufficiently  «onstant. 


It  would  be  extremerj  useful  from  the  point  oi  i 

application  of  dyestnffis  to  be  able  to  predii  I 
exactrj  how  much  colouring  matter  would  be  removed  froi 

I    given    conditions  ,,('  I,  nip,  rature.  lime 
:"">   ■  '1  ',   and   also  to  know   the  •  fifeol    in   thic 

rr~|,eet  of  additions  of  various  substances  to  the  dyebalh. 

Experiments  having  Cor  their  object  the  determination  ol 
these  details,  and  the  further  elucidation  of  the  solution 
theory  are  now   in  progress. 

I.— Colouring  matter  :   Acid  Magenta   (with  addition  of 
sulphuric  acid).     0-6  grm.   of  wool  in    120  e 
I  'y  1  for  1  hour  at 


1  Iriginal 

Final 

Pinal 

i  oncentration 

iT-.llii.ll 

ntration 

of  Aqueous 

* 

of  Colour 

Solution. 

Solution. 

in  Wool. 

X 

Cl 

c2 

Grm.  per  Litre. 

Grm.  per  Litre. 

Grm.perSgrm, 

0-005 

0-00068 

0*00432 

0*158 

0'010 

0*00137 

0-00363 

0'  158 

0015 

0*00229 

0-01271 

0-180 

0*020 

0-00260 

0*01740 

0-149 

C025 

0*00327 

0-0217" 

0*041 

0-00516 

0-03485 

oi  18 

0-050 

0-00720 

0*04280 

0*108 

0"0825 

0*00869 

0-04850 

0-158 

1107.-. 

0*00997 

0-06500 

0*150 

0-0875 

0-01059 

0-077"" 

0*130 

II. — Colouring  matter  :    Chrysoidine  F  F.     Xo  addition 

to  dye  bath.     0-6  grm.  of  wool  in  120  c.c.  of  water.     Dyed 
for  1  hour  at 


0-015 

0*00805 

002 

0-01052 

0-025 

0-0i;:'7 

0-03 

n-111587 

0-O» 

0*02128 

0-05 

0-02595 

0-03281 

0-075 

0-03907 

0  087 

0-1145*1 

0"1 

003130 

ci 

0-00695 

1-168 

0-00948 

1-110 

0-01203 

1-078 

0-01413 

1-123 

0-01872 

1*137 

0-02405 

1078 

0-02969 

1-105 

0-03593 

1-037 

0-04209 

1-079 

0-04870 

1-053 

journal  anrj  patent*  £tteraturf* 

Class.  Pa«e 

I.— General  Plant,  Apparatus,  and  Machinery 1091 

II.— Fuel,  Gas,  and  Light 1095 

III.— Destructive  Distillation,  Tar  Products,  Petroleum  1102 

IV.— Colouring  Matters  and  Dyestuffs 1103 

V.— Preparing,    Bleaching-,     Dyeing,    Printing    and 

Finishing  Textiles,  Yarns,  and  Fibres 1108 

VI.— Colouring  Wood,  Paper,  Leather,  4c 1111 

VII.— Acids.   Alkalis,   and    Salts,   and    Son  •  Metallic 

Elements 1112 

VIII.— Glass,  Pottery,  and  Enamels 1113 

IX.— Building  Materials,  Clays,  Mortars,  and  Cements.  1114 

X— Metallurgy 1115 

XI.— Electro-Chemistry  and  Electro-Metallurgy 1119 

XII— Fats,  Fatty  Oils,  and  Soap 1121 

XIII.— Pigments  and  Paints  ;    Resins,  Varnishes,  ic.  ; 

India-Rubber,  4c 

XIV.— Tanning  ;  Leather ;  Glue,  Size,  Bone,  and  Horn  < 

Ivory  and  Substitutes 1124 

XV.— Manures,  4c 1124 

XVI.-Sugar,  Starch,  Gum,  4c 1124 

XVII— Brewing,  Wines,  Spirits,  4c 1127 

XVIII.— Foods  ;  Sanitation  ;  Water  Purification  ;  and  Dis- 
infectants   1131 

XIX.— Paper,  Pasteboard,  Cellulose,  Celluloid,  4c 1133 

XX.— Fine  Chemicals,  Alkaloids,  Essences,  aud  Extracts  1134 

XXI— Photography Ill" 

XXII.— Explosives,  Matches,  4c 1140 

XXIII— Analytical  Chemistry 1141 

XXIV.— Scientific  and  Technical  Notes 1150 

•  Any  of  these   specifications   may  be  obtained  by  post  by 
remitting  Sd.— the  price  now  fixed  for  all  specifications   postage 

included— to  C.  N.  Dalton.  Esq.,  Comptroller  of  the  Patent  O:'.ioe- 
Southampton  Buildings,  Chancery  Lane,  London,  W.C. 
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I.-PLANT,  APPARATUS,  AND  MACHINERY. 

PATENTS. 

S    am  and  other  Water*  for  Boiler  Feed  and 
other    Pur/wses;    Purification    of   .      A.    Harris, 

London.     Fug.  Pat  18  366,  I  let  13,  190O. 

Tiik  purification  is  effected  by  the  addition  of  two  reagents, 
such  a*  the  soluble  salts  of  .iluminu  and  an  alkali,  which, 
:i<  de-cribed  iu  Eng.  Pat.  19,621,  1S99,  react  upon  each 
other  to  form  a  precipitate,  in  which  the  oil  or  other 
impurities  will  adhere,  so  that  they  can  be  remove  1  by 
rotation  or  filtration.  According  to  the  present  inven- 
tion, the  reagents  are  added  successively,  so  that  the  first 
may  be  evenly  distributed  throughout  the  bulk  of  the 
water  before  the  second  is  added,  therein-  securing  an  even 
precipitation.  The  reagents  may  be  admitted  successively 
at  differed  levels  of  the  ve-sel  in  which  the  water  is  treated, 
•vr  either  or  both   may  be  added  to   the  crude   water   in 

te  vessels,  \e,  before  both  are  brought  together  in 
the  treating  vesse'.  Several  arrangements  of  apparatus 
for  carrying  out  the  invention  are  described  in  the  specifi- 

— R.  A. 

Saturating    Liquids   with    Gases;    Apparatus  for   . 

F.    Fischer   and   L.    Kiefer,   both   of   Carlsruhe,   Baden, 
t  rennany.     Eng.  Tat.  21,494,  Xov.  27,  1900. 

Thk  apparatus  comprises  a  collecting  reservoir  and  a  mixing 

cylinder,  the  feed  liquid  being  supplied  by  pumps  or  from  a 

high-pressure  feed-pipe.    When  pumps  are  used,  the  supply 

of  liquid   to  the  mixing  cylinder   is   regulated  by  a  float 

and  a  valve  ebest  containing   three  passages.     One   of  the 

is  in  connection  with  a  feed-water  tank,  andean  be 

sea  by  a  return-stroke   valve,  whilst  a  second  passage 

commuuicates  with  the  mixing  cylinder.     Tbe  third  passage 

communicates   with  the   collecting   reservoir,    and  can  be 

closed  by  a  valve  actuated  by  a  float.     When  the  float  is  in 

its  depressed  position,  communication  is  set  up  betweeu  the 

pump  and  the  feed-water  tank,  but  when  the  float  is  elevated 

■  ommunication  is  set  up  between  the  pump  and  the  collecting 

reservoir.     When  a  direct  high-pressure  feed   is   used,  the 

v    is  regulated   by  a  float,  which,  when  at  its  highest 

position,   closes  a   valve   in   tbe  feed-pipe.      The   mixing 

cylinder  is  provided  with  a  blow-off  valve,  which  can  be 

I  by  a  lever  operated  by  a  disc  fitted  with  tappets,  the 

being   rotated  by  the   liquid  supplied  to  the   mixing 

chamber. — R.  A. 

Cooling   or   Aerating  Liquids,  and  for  Purifi/naj    Gases; 

Apparatus  for .     M.  Ka-per,   DQsseldorf,  Germany. 

Eng.  i'at.  20,853,  Nov.  12,  1900. 

This  apparatus  consists  of  a  number  of  open  frames  or 
perforated  supports,  mounted  one  above  the  other,  and 
provided  with  natural  or  artificial  stones,  over  the  upper 
layer  of  which  the  liquid  to  be  treated  or  to  be  used  for 
purifying  gases  is  distributed.  The  liquid  is  finely  divided 
by  the  stones  in  its  downward  passage  through  the 
apparatus,  thus  ensuring  a  good  surface  contact  between  it 
and  the  air,  &c.  One  or  more  vertical  or  inclined  flues  are 
provided  through  the  frame  or  supports,  for  the  purpose  of 
inducing  a  good  draught. — K.  A. 

Solid  Matters  from  Liquids:  Apparatus  for  Separating 

.     K.   E.   Markel  and  J.  J.  t'rosfield,  Warrington, 

Lancashire.     Eng.  Pat.  23,051,  Dec.  17,  1900. 
The  figure  shows  a  sectional  elevation  of  the  part  of  the 
apparatus    above  ground,  with  the    foundations   in  dotted 

A  i-  a  comparatively  shallow  tank  with  conical  bottom, 
resting  on  a  column  of  any  required  height,  C,  which  forms 
jiart  of  the  tank.  The  water  which  it  is  desired  to  clarity 
•enters  the  tank  through  the  pipe  E,  being  distributed  by  the 
cone  D,  so  as  to  disturb  the  water  in  A  as  little  as  possible. 
In  this  tank  the  dirt  gradually  settles,  collecting  mostly  in 
the  conical  hopper  around  the  lip  G,  and  falling  thence 
down  the  pipes  II  to  the  ring  I,  whence  it  is  let  off  from 
time  to  time  by  opening  the  mud-cock  J.  Some  of  the  mud 
passes  "ith  the  water  down  the  central  column,  but  being  of 
greater  specific  gravity  than  the  water,  and  coagulating  to  a 


certaiu  extent,  it  falls  with  a  slightly  greater  velocit 
that  due  to  the  tlow  of  water,  and  use  is  made  i 
difference  iu  velocity  to  separate  it  from  tbe  water  by  d 
the  latter  out  through  lips  L,  unitedly  of  greater  are 
the  pipe  or  columns  C,  into  the  chamber  K,  from  whi 
clarified  water  passes  away  through  openings  M .     TL 


in  C  descends  to  the  base  of  the  column  and  is  let  off  h 
necessary,  by  opening  the  valve  O.  The  founds  * 
bedded  in  a  mass  of  concrete. — L.  A. 
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■,,,»  ni Air  and   nihil-    Aeriform  Fluids.     I '.  Joh 

i     J.   kichardson,  London.     Eng.  Put.  15,511,  July 

1901. 

■i  ntces   describe   and    claim  a    system    and  several 

ts  of  apparatus  for  "  tbe  continuous  liquefaction 

■and  other  aeriform  fluids  the  critical  temperature  of 

Ion  the  ordinary  temperature  of  the  atmosphere  at 

ivelv  low  pressures,  and   any  pressure   which   does 

■ed  that   which    is  required  for   the   condensation  at 

niperature."     The   liquefaction    is   effected  by 

expansion  of  the  compressed    gas   m    st:iires, 

on   of  a  portion  of  the   compressed    gas   at  the 

•lage    bem;.'  employed   to    effect    the    further 

iher  portion  of  the  gas   to   the  'next    stage, 

a  -ion  is  attained.     The   heat  of  compression  in 

i    of    the    operation    is  absorbed    by    running 

and    thereafter  liquid   air,   an  alcoholic    solution    of 

m  m  chloride,  or  other  unfreezable   liquid,  or  copper  or 

Hani  &c.  is  or  are  employed  to  aid  in  the   transfer  of 

a  the  compressed  portion  to   the  expanding  portion 

I)  gas.—  1!   A. 

■  Fibrous  and  other  Material   [Fulp,    Yarn,   Sec.'], 

atus  therefor.     H.  II.  Lake,  London.     From 

tliortb,  I  hristiauia,    Norway.     Eng.  Pat.   14,090,  July 

terials  are  conveyed  by  a    carrier  through  a  drying 
through  which  a  volume  of  air  is  circulated  in  the 
•ion  :is  the  materials,  the  air    being  held    in  con- 
ciliation through  the  drying  channel   and   an  air- 
jx<  e  apparatus,  by  means  of  a  fan,  &c.     A  small  volume 
moist  air  is  allowed   to  escape,  and  a  corresponding 
f  fresh   air  is  taken  into   the   apparatus.     Means 
employed  to  utilise  the  heat    in   the   escaping  moist 
i:g  the  fresh  air  taken  in. — R.  A. 


from  Liquids  ;   Centrifugal  Apparatus  for  Separat- 

.     II.   H.   Lake,  London.     From  J.  J.  Kerrigan, 

v  York,  U  S.  A.     Eng.  Pat.  12,181,  June  14,  1901. 

s  for  the  combined  constituents  to  be  sepa- 

:>  constructed  to  rotate  on  an  eccentric  axis   passing 

;.i   it,  s.i  that,   by   the  centrifugal   force   due   to  the 

■n,  the    constituents   are    projected    and    deposited 

•  a  portion  of  the  inner  periphery  of  the   receptacle. 

■ed  conduit,  is  arranged  to  direct  the   materials  enter- 

e  receptacle  against   a  definite  portion  of  the  inner 

r\,  and  Bcrapers  are  provided  for  conveying  the  solid 

i.il  from  its  place  of  deposit  to  an  escape  outlet.     The 

balanced  during  its  rotation   by   liquid  con- 

iu  an  external  vessel,  in  liquid  communication  with 

ceptacle,   means  being  provided  for  preventing   the 

lid  material  into  the  communicating  opening. 

— K.  A. 


it  and  other  Materials;  Apparatus  for  the  Separa- 

of  tin    Flour    or   Finer   Particles  of  .      W.  F. 

eham.    Eng.  Pat.  15,344,  1900. 

See  tinder  IX.,  page  1 1 15. 
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II.-FUEL,  GAS,  AND  LIGHT. 

Peal  Briquettes.     Engineer,  Aug.  30,  1901,  228. 

i  kind  of  peat  briquette  called  "press-coal,"  due  to 
ing,  has  been  introduced  into  Sweden  ;  in  4  ruins., 
temperature  of  300° — 500°  F.,  and  by  immense 
re.  peat-coal  briquettes  are  produced,  containing  66 
nt.  of  carbon  and  only  3  ■  7  per  cent,  of  moisture,  and 
i.-r  cent,  of  ash.  The  briquettes  are  lustrous,  solid  and 
•ct,  and  have  a  specific  gravity  of  1 '  2,  and  a  calorific 
of  6,500  calories.  Trials  of  the  fuel  are  to  be  made  on 
nedish  State  railways  and  at  the  naval  station  of 
trona.— J.  W.  H. 

•ducer ;  Gobbe's  "  Quenching  "  .     F.  Bruyere. 

J.  Gas  Lighting,  1901,  78,  [2002],  778—779. 

oke  is  drawn  from  gas  retorts  or  coke  ovens   into 
t-'goas.  which  are  emptied  into  the  producer,  shown 


in   the    annexed    illustration,    through    the    door    in    u* 

top.     St, miii  or  a  fin.  water  is  introduced  at  the 

i  of  the  producer,  and  is  heated   by  and  cools  the 

coke  in  the  latter  as   it  passes  ll gb   it.     The  coke  ;< 

gradually  quenched  by  the  ascending  steam,  and  is  removed 

from  the  bottom  of  the 
apparatus,  while  the 
steam  is  gradually 
heated  until,  in  tl  i 
upper  pari  of  the  pro- 
ducer, it  attains  th  • 
temperature  (600  ('.) 
at  which  the  reaction 
II. ()  +  C  -  H,  +  CO 
The  ga*  thus 
produced  is  stated 
actually  to  be  purer 
than  ordinary  water- 
gas,  and  to  contain 
•  •  r i : \  traces  of  nitrogen 
aud  carbon  dioxide.  It 
is  said  to  be  peculiarly 
wi  11  adapted  for  heat- 
ing gas  retorts. 

The  following  calcu- 
lation of  the  amount 
of  gas  obtained  in  the 
quenching  of  coke  in 
this  apparatus  is  given  : 
—  7(1  kilos,  of  red-hot 
coke  (the  residue  fr<  m 
the  carbonisation  of 
100  kilos,  of  coal) 
will  bring  into  the 
apparatus  70  x  350  = 
24,.')00  calories.  The 
decomposition  of  1 
kilo,  of  steam  will 
require  3,222  calories 
for  the  formation  of 
hydrogen,  while  the  carbonic  oxide  produced  will  yield 
1,648  calories,  making  the  net  heat  required  =  3,222 
—  1,648  =  1,574  calories.  The  gases  liberated  by  the 
decomposition  will  carry  off  at  600°  =  ('v*,;-  +  -  ' ,',' — ) 
x  600  =  456  calories.     Hence  the   70   kilos,   of  coke  will 

decompose  -  '2*""""1      =  '2*'5""  =  1206  kilos,  of  steam. 
r  1574+  Jjlj         8,03 

The  decomposition  of  12-06  kilos,  of  steam  will  require 
8-04  kilos,  of  coke  (?  carbon),  and  as  the  weight  of  the 
gas  made  will  he  0-67  kilo,  per  cubic  metre,  the  volume  of 

eas  will  be  '-''"'•  +  s'01  =  '-0'1"  =  30cb.m.  This  is  equivalent 

II-H7  u-U7 

to  3-730  cb.  m.  per  kilo,  of  coke  (?  carbon)  consumed.  The 
gas  thus  produced  is  stated  to  b  i  cheaper  than  either 
Siemens'  producer-gas  or  ordinary  water-gas,  because  no 
coke  is  consumed  in  raisins  the  heat  of  the  bed  of  fuel. 

—J.  A.  B. 


Water-Gas  in  the  Destructive  Distillation  of  Coal ;    Utili- 
sation  of  .     V.  B.  Lewes.     J.  Gas  Lighting,  1901, 

78,  [2000],  623—627. 

The  author  refers  to  an  earlier  paper  (this  Journal,  1900, 
647),  in  which  it  was  stated  that  less  benzol  was  required, 
to  enrich  to  a  given  extent,  a  mixture  of  coal-gas  and 
water-gas  in  fixed  proportions,  when  the  water-gas  was 
mixed  with  the  coal-gas  in  the  foul  main  than  when  it  was 
mixed  with  clean  coal-gas.  It  was  also  suggested  that  if  a 
stream  of  water-gas  were  passed  through  the  crown  of  a 
retort  during  the  carbonisation  of  coal,  the  consequent 
dilution  and  quickening  of  the  rate  of  flow  of  the  gas 
evolved  would  prevent  the  secondary  reactions  which 
commonly  occur  in  the  retort  and  result  in  many  hydro- 
carbons valuable  as  illuminants  being  broken  down  into 
methane,  hydrogen,  and  carbon.  -V  considerable  gain  in 
candle-feet  per  ton  of  coal  seemed  likely  to  result,  and  the 
author  now  reports  the  results  of  two  sets  of  trials  made 
at  the  Crystal  Palace  District  Gas  Company's  works  with 
a  view  to  ascertain  the  extent  of  the  gain,  if  any.      To 
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compar,;  the  value  of  the  varying  volumes  of  gas  of  different 
candle-pofl  -     »alnes  are  reduced  to  "candle-feet," 

obtained  by  multiplCng  the  make  by  the  candle-power  and 
lividing  by  5.     Thus,  in  the  case  given  below.  — 

"'"'■*  ■  l:  "  =  o3,:4C  candle-feet. 

The  first  set  of  trials  was  made  in  six  (later,  12)  beds  of 
D  through  horizontal  r.  torts.  82  ins.  by   16  ins.  in  cross 
on,  with  Derbyshire  coal,   which  under  ordinary  con- 
ditions of   carbonisation  yielded  10,468  cb.  ft.  of   15'88 

candle-power    g  846   candle-feet)   per   ton.       Ar- 

rangements were  made  for  admitting  water-gas  at  the  top  of 
the  ascension-pipes  on  one  side  of  the  bench,  and  by  block- 
in"  «p  the  dip-pipes  on  that  side,  compelling  the  water-gas 
toapass  down  to  and  through  the  retorts,  and  to  escape  with 
the  coal  gas  through  the  ascension  pipes  en  the  other  side 
of  the  bench.  A  trial  showed  that  the  closing  of  the  dip- 
pipes  on  one  side,  ceteris  paribus,  resulted  in  the  coal 
yielding  8,615  cb.ft.  of  1S-58  candle-power  gas  (  =  32,013 
candle  feet)  per  ton,  instead  of  the  normal  result  quoted 
above.  Hence  it  was  clear  that  the  normal  working  con- 
ditions had  been  altered,  and  that  the  results  obtained  in 
this  set  of  trials,  when  water-gas  was  introduced  into  the 
retorts,  should  be  taken  with  some  reservation.  After  trials 
in  which  the  proportion  of  water-gas  introduced  to  coal-gas 
made,  was  varied,  it  was  found  that  the  highest  return  in 
candle-feet  per  ton  of  coal  carbonised  was  40,833,  which 
was  obtained  with  a  mixture  containing  29- 1,  per  cent,  of 
water-fas.  Actually  there  were  obtained  13,730  cb.  ft.  of 
gas  of  14-87  candle-power.  This  represented  a  gain  in 
candle-feet  of  22-6  per  cent,  on  the  normal  results  of 
carbonising  such  coal. 

The  second  set  of  trials  was  made  with  a  bench  of  70 
inclined  retorts,  into  each  of  which  cold  water-gas  was 
admitted  through  a  pipe  in  the  upper  mouthpiece,  while 
the  gas  escaped  through  the  ordinary  ascension  pipe  at  the 
lower  mouthpiece.  The  following  are  details  of  trials  of 
the  coal  (Derbyshire)  used,  both  without  the  use  of  water- 
gas,  and  with  the  proportions  of  water-gas  which  gave  the 
most  favourable  results : — 


Without 
Water-Gas. 


Water-Gas 

added  for 
8  hours 
from  time 
of  charging 
the  Retorts. 


Water-Gas 
added  for 

3  hours  from 

3  -hour  after 
time  of 
charging 

the  Retorts. 


Cubic  feet  of  gas  obtained 
per  ton  of  coal VM7 

Illumirating    power    of 

•idles) 16*55 

Candle-feet  per  ton  of 
coal 83,792 

Percentage  increase  i" 
candle-feet  over  normal 
carbonising  results — .  •• 

Percentage  of  water-gas 
in  mixture Nil. 

Percentage  of  carbonic 
oxide  in  mixture 7*19 

Gallons  of  tar  in  hydrau- 
lic  main   per    ton  of  ' 

coal 5*8 

ralorific  valni 
gas  (calories  per  cubic 

foot) 152*6 

loriflc  value  ol  gas 
i  ies     per      cubic 
foot) 13S'S 


14.715 
1485 
43,703 

33-2 
28-6 

7-4 
125-8 
118-7 


14,925 
1440 
42,98* 

31-0 
29-5 
HO 

8-07 

127-2 

116-8 


The  economy  of  admitting  water-gas  to  coal-gas  retorts 
in  this  manner' is  dependent  on  the  relative  costs  of  water- 
ind  coal-gas,  and  of  purification  of  coal-gas  and  of 
the  mixed  gas.  Figures  furnished  by  C.  Dellwik  of  the 
cost  of  crude  water-gas  made  by  his  process  with  generator 
fuel  at  12».  6rf.  per  ton,  make  it  3'12d.  per  1,000  cb.  ft. 
for  a  production  of  500,000  cb.  ft.  per  diem  and  2-98rf. 
a  production  of  1,(00,000  cb.  ft.  per  diem.  The  gas 
should  contain  only  I  pi  r  cent,  of  carbon  dioxide,  and  if 
it  were  passed  while  hot  into  the  retorts,  the  author  believes 
the  carbon  dioxide  would  be  partially  reduced  by  contact 


with  the  carbon  in  the   retort,  though   such  reduction  u 
not  observed  when  the  cold  water-gas  was  used.      I 
of  purifying  the  mixed  gas    therefore   might  not 
exceed  the  cost  of  purifying  coal-gas.     Taking  tin 
coal-gas  of  16*5  candle-power   in  the  gasholder    :.' 
1,000  cb.   ft.,  and  that   of  water-gas  at  3\(i.,  1,001 
of  the  mixed  gas  of   14-4  candle-power  could  be  p 
for  9*57*/.     Though   the   calorific  value  of   the  mil 
would  be  considerably  lower  than   that    of  the  coa!-: 
temperature  of  its   flame   would  be  as  high,  and 
would  be  equally   efficient   with  coal-gas    for   1  i n i ■ 
means  of  incandescent  mantles. 

The   illuminating    power    tests    were    made    tbr 
according  to  the  instructions  of   the  Gas  Referees,  the  .. 
being  burnt  in  the  Argand  burner  at  such  a  rate  that  it    . 
a  16  candle-power  flame.     Had  the  gas  been  burnt  a 
fixed  rate  of  5  cub.  feet  per  hour,  the  coal-gas  recordt 
of   16-55   candle-power  would  have  been    returned  i  at 
16-22  candle-power,  and   the  mixed  gas  containing     ] 
per  cent,   of  water-gas  would   have  been   returned  a  >( 
12-79  instead  of  14-87  candle-power.     On  the  otli- 
burning  the  gas  at   such   a  rate  that  it   gave  con- 
flame  3  ins.  high,  would  have  had  the  effect  of  retut 
the  16-55  candle-power  coal-gas  as  of    17*90  candl 
and  the  14*S7  candle-power  mixed  gas  as  of  16*7- 
power. — J.  A.  B. 

Illuminating    Gas  from    Coke-Oecns,    Production  ■ 
F.   Sehniewind.      J.   Gas   Lighting.    1901,    78, 
691—703. 

The  author  refers  to  the  large  number  of  by-product   a 
ovens  recently  erected  in  the  United  States,  some  of  w  ': 
as   for   instance  an  installation  of   400    ovens   at 
Mass.,  are  designed  to    supply  coke  for   locomotive- 
domestic  use,  and  gas   for  illuminating  as  well  as  h> 
purposes.     The  following  is  au   outline  of  the  sc 
which  the  author  thinks  that  the  plant  may  he  maim 
in  full  operation  throughout  the   year,   while   in. >i 
fluctuations  in  the  demand  for  illuminating  gas. 
evolved   during   the   first    15    hours    of    carbonise 
collected  for  illuminating  purposes,  and  the  gas  subsequi  • 
evolved  is  used  for  heating  the  ovens,   after   ben 
been  extracted  from  it.     The  plant  is  of  such  capac 
the  first  or  illuminating  fraction,  amounting,  with  1> 
coal  from  Cape  Breton,  X.S.,  to  44*5  per  cent,  of  tl 
and  having    an  illuminating   power   after   purifier 
ls-.*>  candles,   suffices  to   meet  the  minimum   consum*  a 
per  diem.     The  increased  consumption  during  tin 
months  is   met  by  aiding  to  the  first  fraction  a  - 
volume  of  the  second  or  heating  fraction,  and  then  I 
up  the  illuminating  power  of  the  mixed  gas  to  the  reqt  <t 
standard  by  carbtiretting  it  with  benzol.     The  bet 
covered  from  the  heating  gas  would  suffice  to  keep 
illuminating   power   of  the  gas  distributed,  to  20 
throughout  the   year,  and  leave  a  considerable  bal 
benzol  for  sale. 

An   auxiliary    producer   or    water-gas    plant    ser\  i  - 
supply  heating   gas  to    the  ovens  when  sufficient 
second  fraction  of  the  gas   evolved  from  the  co;. 
available  for  the  purpose.     The  calorific  power  of 
distributed,  would   vary   only  to   a  very  small  extent  J 
between  G70  and  690  B.T.U.  per  cubic  foot. 

The  author  considers  that  this  scheme  would  lead  to  c 
oven  plant  becoming  a  central  station  for  the  supply  of  h  ' 
heat,  and  power.   Thus  for  lighting,  the  gas  is  of  high 
power,  and  of  high  calorific  power,  anil  would  thi -t 
serviceable  either  for  open-flame  or  incandes* 
For  heating,  the  high   calorific  power  renders  the  g.is 
best   artificial    fuel   gas   available  for  domestic  and  s  '■ 
manufacturing  purposes,  while   the  coke  would  hi 
smokeless  solid  fuel",  and  the  tar  might  also  be  U 
liquid  fuel.      For  the  supply  of  power,  the  gas  c 
used  in   gas  engines,  or  producer  gas  could  be  made  ' 
the  coke,  and  similarly  used.     Even  where  boilers  i 
retained,  the  coke  would  form  a  good  fuel. 

The  operating  results  of  a  plant  of  100  coke  ovens  d 
gas  plant  are  given  as  follows  :  — 


.30.1901.]        THE  JOURNAL  OF  TilE  SOCIETY   OF   OHEMlCiiL    I  NDUSTi:  S  . 


W97 


Annual  Expenditure.  \,.t  i 

per  Annum. 
son    net    ions   average    coking  coal  car- 

li,.niscd  |..-i-  ilit'in 292,000 

"  rfs,  and    Maintt  nance.       Est  i- 

tod   at  30  i"  60  cents  per  net  ton  of  con] 

carbonised,  inclusive  of  unloading it,  loading 

,  delivering  tar  to  storage  tank,  making 
centreted   pis   liquor  or  sulphate  of  am- 
inonin,  and  delivering   illuminating  u'as  in 
holder, 

■n't/   Kepi  uses.— Producer  plant  for 

use  111  winter  months,  consuming  coke 6363 

i  (Derating  expenses,  wages,  and  materials  for 
aueers  will  l>e  2",  to  40  cents  per  ton  of  coke 
ifled. 

al  /•>/"  n.'i  ■■'• 
JJ  ln/,r,sf   and     Ihprcciation.  —  Cost    of    plant 
depends  greatly  on  the  location. 

Annual  Receipts. 

|     75  pel  cent,  of  coal).— (WO  net  tons  per 

ili.  in 219,000 

The  value  of  the  coke  will  depend  on   tho 
demand,  but  usually  metallurgical  and  foundry 
1  it  no  better  prices  than  domestic  fuel. 

( =  5  per  cent.)  1 1,600 

At  present  worth  1 1?. fir/,  to  17.s\ fit/,  in  London. 
9)  Ammonia  (  =  1  per  cent.)  equivalent  to  sulphate  2,920 

Sulphate  at  present  quoted  10/.  12*.  fir/,  in 
Liverpool,  but  cost  of  sulphuric  acid  must  be 
deducted.  The  weight  of  60°  B.  acid  required 
ia  aliout  equal  to  the  weight  of  sulphate 
obtained. 
))  Additional  ByProlitcls,  such  as  cyanides, 
light  hydrocarbons,  and  sulphur,  may  be 
recovered.  Their  market  prices  are  very 
\  a  liable. 

-The  '.'.is  sold,  after  allowing  for  leakage,       Co,  Ft. 

..will  amount  to 1.250,(100,000 

The  value  in  the  holder  will  depend  on  local 
conditions. 

—J.  A.  B. 

is-Pipes  :  Destruction  of  ,  by  means  of  Electri- 
city. W.  Levbold.  J.  Gas  Lighting,  1901,  78,  [2000], 
630—  631. 

.st  and  wrought  iron  gas-pipes  ordinarily  are  serviceable 

J.'i  to  50  years,  cast  being  more  durable  than  wrought 
n  ones.  In  recent  jears  electrolysis  has  caused  rapid 
struction  of  gas-pipes  in  places  where  electric  tramways 
ist.  A  current  of  about  500  volts  passes  into  the  over- 
ad  wire  from  one  or  more  generating  stations,  and  after 
aning  into  the  motor  beneath  each  tramcar,  returns  by 
ans  of  the  rails  to  the  stations.  Each  rail  is  jointed  by 
ick  copper  wires  soldered  to  the  ends  of  the  lengths  of 
il,  but  nevertheless  the  rails  offer  a  certain  resistance  to 
i  current,  some  of  which  passes  on  a  favourable  oppor- 
aity  into  the  earth  and  underlying  gas  and  water-pipes, 
lich  offer  less  resistance  "to  it.  Current  flows  from  the 
Is  to  the  pipes  at  spots  remote  from  the  electricity  works, 
J,  in  the  vicinity  of  the  works,  flows  back  from  the  pipes 
the  rails.  The  difference  of  tension  between  pipe  and 
1  varied  ;  in  Hamburg  at  a  time  when  the  current  was 
pplied  from  only  one  works   it  ranged  from  0-2  to  1  volt 

most  places,  but  was  as  much  as  4  '65  volts  near  the 
irks.  The  soil  in  Hamburg  contains  0006  to  0-004  per 
at.  of  sodium  chloride,  and  the  tramway  authorities 
iploy  salt  or  refuse  sodium  nitrate  to   melt  ice  and  snow 

the  rails.  .Sodium  chloride  is  split  up  into  sodium  and 
lorine,  the  sodium  forming  with  water  sodium  hydroxide 
d  hydrogen.  The  hydrogen  is  liberated  at  the  negative 
le,  while  the  chlorine  forms  ferrous  chloride  at  the  positive 
le,  and  the  sodium  hydroxide  precipitates  therefrom 
rrous  oxide.  The  process  continues  until  the  positive 
le  is  completely  dissolved. 

Efforts  should  be  made  to  reduce  the  currents  passing 
'o  the  gas-pipes  by  laying  rails  of  sufficient  transverse 
tition,  well  connected  by  soldered  copper  wire,  or  with  the 
nts  welded  by  means  of  thermite  (this  Journal,  1900, 
8,  and  1901,  253).      The  tension  in  the  rails  should  also 

reduced  by  fixing  in  many  places  insulated  return  trans- 
ssion  cables  to  carry  the  current  back  from  the  rails  to 

works. 


Destruction  of  the  drums   of  gag    mete]       il   ltb(    I 

station  governor*  is  observed  sometimes,  when  saline 

or  glycerin   i-   used  in  tin    m  i r  governor,     Currents 

circulate  in  such  a  medium  between  tl  metals 

used  foi  thi  eompi al  parts  of  the  apparatus. — r.  a.  B 

Incandescent    <;Us    LiylUim/ ;   Discovery   of .      \  iei 

von  Welsbach.     .1.  fur  Gasbeleucht.  44,  [86  | ,  66 1 
Winn   engaged  in  the  spectroscopic  examination  of  the 

light  emitted  by  erliia  and  other  rare  earths,  when  placed  in 
a  gas  flame,   \u.-r  found  that  smull  fragments  of  thi 
held    on    platinum   wire,    did    not    give  I. right 

spectra.      I'o  increase  the  available  illuminating  -urf'ace,  he 
adopted  the  plan  of  impregnating  pieces  of  oo 
with  the  salts  of  the  earths,  and  on  subsequently  burning 
out  the  cotton  tho   residual  oxides  were  found   to   In;   suffi- 
ciently coherent  for  his  purpose.     Lanthanum  oxide  I 
in  this  way  glowed  so  brilliantly  as  to  suggest  the  possibility 
of  applying  it   to   practical   illuminating  purpose-,  ami  thus 
the    idea   of    the   "incandescent    mantle"    originated.     A 
mantle   of  lanthanum  oxide,   however,   soon  dTsintegrated 
ami  fell  to  dust  when  left  in  the  air,  owing  to  the  absorption 
of  moisture  and   carbon  dioxide;  and  this   fact   led  to  the 
use  of  other  oxides,  notably  zireooia  and  thoria,  in  admix- 
ture with  the  lanthana  for  the  purpose  of  imparting  31 
to  the  mantle.     Auer's  view  was  that  such  oxides  must  bi 
so  intimately  mixed  as  to  form  a  "  molecular  mixture,"  such 
as  is  obtained  when  the  salt-  are  tirst   brought  into  solution 
together  and  then  converted   into  the  oxide-,     llaitinger, 
who  was  assisting  Auer,  now  discovered  the  value  oi 
proportions  of  ceria  in  improving  the  illuminating  power  of 
the  mantles. 

Up  to  this  stage  in  the  development  of  the  invention  it 
had  beeu  commercially  unsuccessful,  and  the  fortunes  of 
the  companies  concerned  reached  a  very  low  ebb.  Auer 
again  turned  his  attention  to  the  use  of  thoria,  then  a  very 
rare  and  costly  substance.  As  mentioned  above,  it  had 
been  used  in  the  earlier  mixtures  and  was  fouud  to  give  a 
brilliant  light  for  a  time ;  but  after  50  or  GO  hours  the  light 
fell  till  it  was  no  better  than  that  of  mantles  made  without 
thoria.  This  led  to  an  investigation  into  the  nature  of 
thoria,  and  crystallisation  methods  were  devised  whereby  it 
could  be  prepared  in  a  pure  state  quickly  and  in  consider- 
able quantities.  The  surprising  discovery  was  then  made 
that  the  purer  these  thoria  preparations  were,  the  lower  was 
the  illuminating  power  of  mantles  made  from  them,  and 
finally  a  point  was  reached  at  which  the  mantles  had  very 
little  illuminating  power  at  all.  An  investigation  of  the 
purified  thoria  and  of  the  mother-liquors  showed  that  the 
light-exciting  substance  accumulated  in  the  latter,  and 
eventually  it  was  identified  as  ceria,  which  clings  per- 
sistently to  thoria  and  can  be  separated  completely  from 
it  only  with  difficulty.  Cerium  solution  was  now  added 
gradually  to  a  purified  thorium  solution,  and  at  last  the 
well-known  thoria-ceria  mixture,  giving  the  brilliant  results 
of  the  present  day,  was  arrived  at.  This  discovery  at  once 
brought  success  to  the  incandescent  gas-light  industry. 

Nothing  very  definite  is  known  as  to  the  cause  of  the 
1  uminosity  of  the  thoria-ceria  combination.  Auer's  view- 
are  as_  follows  : — Bodies  capable  of  glowing  brightly  in  a 
flame  are  produced  when  certain  refractory  oxides  are 
brought  into  "  molecular  mixture  "  with  each  other.  The 
main  component,  or  refractory  carrier,  must  remain  un- 
altered in  the  flame,  whilst  the  lesser  component  must  be 
both  readily  reducible  and  readily  oxidisable  in  it.  The 
proportion  in  which  the  two  components  should  be  present 
appears  to  depend  upon  the  pressure :  for  atmospheric 
pressure,  in  the  case  of  thoria  and  ceria,  1  per  cent,  of  the 
latter  is  the  correct  amount ;  but  for  100  atmospheres  it 
would  probably  be  greater.  In  that  part  of  the  flame- 
sheath  where  the  mantle  must  be  arranged,  oxidising  and 
reducing  actions  alternate  with  extreme  rapidity.  The 
oxides,  which  are  extremely  finely  divided,  are  thus  bathed 
in  gases  which  are  now  mainly  oxidising  and  now  mainly 
reducing.  The  principal  component  of  the  mantle  is 
neither  oxidised  nor  reduced  under  these  conditions,  but 
the  lesser  component  assumes  alternately  the  higher  and 
lower  degrees  of  oxidation.  If,  therefore,  the  two  com- 
ponents are  capable  of  combining  when  the  lesser  is  in 
either  one  of  its  degrees  of  oxidation,  the  combination  will 
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be  ,1c-  rD  the  other  degree  of  oxidation  is  assumed. 

This  combination    and   separation  of   the  components  will 

Uy  as  the  changes  in  the  character  of  the 

[!:ii:  -ibly   many  million   times  per  second,  and 

disturbances    thus   Set    up  will   lead   to  the 
ation  of  light  waves. 
All    ii  ■    e    bodies    which  are  of    this   general 

character  give  a  more  or  less  useful  light,  and  when 
examined  in  the  form  of  salts  are  found  to  present  certain 
peculiarities.  The  salts  corresponding  to  the  two  com- 
ponents are  in  each  case  physically,  though  not  chemically, 
similar ;  they  crystallise  together  and  form  characteristic 
double  salts,  as  in  the  case  of  thorium-cerium  salts.  In 
the  alumica-^hromium  oxide  combination,  which  gives  a 
brilliant  light,  the  alumina  is  the  oxidisable  and  reducible 
member:  chromium  and  aluminium  salts  form  isomorphous 
double  salts — the  alums.  ( Ither  combinations  are  those  of 
urauium  oxide  with  thoria,  lime,  or  strontia,  in  which  a 
small  percentage  of  uranium  oxide  produces  a  brilliant 
lisrht.  Here  it  is  the  uranium  oxide  which  assumes  two 
degrees  of  oxidation.  Their  salts  present  the  peculiarities 
referred  to  above  ;  for  example,  uranium  and  calcium  occur 
r,  galarlv  together  in  certain  compounds,  as  in  urauo- 
chalcite.  Their  oxides,  like  the  salts,  can  combine,  and 
they  separate  whenever  the  uranium  passes  into  the  state 
on. — H.  B. 

Incandescent  Mantles ;   Photometric  Examination  of 

Report  of  the  Photometry  Committee  to  the  "  Dent-,  her 
Yerein  von  Gas-  und  YVasserfachinanneru,"  Vienna,  1901. 
J.  fur  Ga5beleucht.  44,  [3S],  697— G99. 

In  Germany  mantles  are  obtainable  in  two  forms,  these 
which  have  Ken  burncd-off  and  coliodionised,  and  those 
which  have  not  been  burned-off.  In  preparing  the  former 
for  testing,  they  should  be  hung  from  a  hook  and  set  fire 
to  at  the  top,  to  burn  away  the  stiffening  material.  In 
preparing  the  latter  (which  should  be  kept  as  dry  as 
possible),  they  arc  carefully  stretched  upon  a  vertical 
wooden  model,  so  that  the  meshes  and  the  upper  edge  are 
as  nearly  horizontal  as  possible  ;  any  folds  at  the  top  are 
smoothed  out ;  and  the  asbestos  loop  is  adjusted  evenly  in 
the  notch  at  the  top  of  the  model.  The  mantle  is  taken 
off  the  mode!  by  means  of  a  hooked  wire,  and  is  burned  off 
by  playing  a  Bunsen  flame  round  about  its  top  and  allowing 
the  material  to  burn  gradually  downwards.  It  is  recom- 
mended to  suspend  the  mantle  over  a  glass  pyramid,  to 
prevent  the  lower  portions  from  coming  together  on  burn- 
ing. YA'hen  the  glow  of  the  carbonaceous  matter  at  the 
top  has  entirely  ceased,  the  mantle  should  be  shaped  and 
hardened  over  a  press-gas  flame,  the  mantle  being  repeatedly 
raised  and  lowered,  while  the  pressure  is  gradually  increased. 
The  pressure  of  gas  to  be  used  depends  upon  the  kind  of 
mantle.  The  burner  consists  of  a  special  form  of  Bunsen 
burner,  covered  with  wire  gauze  at  its  upper  end  and 
provided  with  a  flame-spreader,  which  directs  the  flame 
out  sideways.  To  give  proper  photometrical  results  the 
mantle  should  be  so  shaped  as  to  fit  the  head  of  the  testing 
burner  cicely. 

The  T<  -Img  Burner. — As  burners  of  different  forms 
may  give  different  results  with  the  same  mantle,  the  testing 
burners  must  always  be  of  the  same  construction.  They 
;ire  first  tested  without  mantles,  to  see  that  they  burn 
uniformly  and  that  the  greenish-blue  zones  are  of  the 
standard  form,  and  before  each  test  they  are  blown  through 
to  clean  them.  The  mantle  supports  must  be  so  high  that 
the  distance  between  the  burner  rim  and  the  upper  edge 
of  the  mantle  is  at  least  70  mm.  The  glass  chimney  should 
be  a  smooth  unperforated  cylinder,  25  cm.  long. 

Begulating  the  Gas-nipple. — The  gas-nipple  of  the  burner 
should  be  BO  regulated,  that  with  a  gas  pressure  of  35 — 40 
mm.  ( 1"4 — 1  '6  ins.)  the  consumption  will  be  115 — 130  litres  ' 
(4o — 16  cb.  ft.)  of  gas  per  hour.  Before  regulating  the 
nipple,  the  mantle  is  maintained  at  incandescence  for  at 
least  half  an  hour  on  a  burner  with  a  consumption  of  about 
130  litres  per  hour.  The  Dipple  is  then  adjusted  by 
gradually  increasing  the  apertures  until,  at  a  uniform  [ 
pressure  between  35  and  40  mm.,  the  highest  illuminating 
power  is  reached.  To  check  this  point  the  gas  pressure 
should   be    reduced   by   about    5   mm.,   by   means   of    the 


micrometer  screw  of  the  gas-meter,  when  a  diniinut 
in  the  luminosity  should  be  perceived  j  the  proper  press" 
is  then  restored. 

Testing  the  Mantles. — To  determine  the  illuminati 
power  of  any  make  of  mantle,  at  least  four  mantles  m 
be  tested,  the  gas  pressure  and  consumption  being  adjust 
to   those  for  which   the   nipple   of   the   burner   has  b. 

regulated.  The  mar 
must  be  burnt  for 
least  five  minutes  bet 
niakiug  the  test,  so  til 
the  burner  may  be  hea  , 
up,  and  tests  must  tl 
be  made  in  at  least  thi 
difftrett  horizontal 
rections.  In  rotating  I 
mantle  into  each  n 
position,  net  only  t 
burner  top,  but  also  t 
gas  -  nipple  must  ti: 
round  with  it ;  to  fac: 
tate  this  operation,  : 
device  shown  in  the  i 
companying  illustratic 


is  recommended.  It  consists  of  a  fixed  cone,  provid' 
with  a  fixed  arm  or  pointer,  and  a  rotatable  upper  pai 
which  is  numbered  and  carries  four  pointers;  its  methi 
of  application  is  obvious. 

The  Standard  nf  Light. — Experienced  obsen 
obtain  satisfactory  results  with  the  standard  Hefner  flaa 
but  beginners  find  great  difficulty  owing  to  the  tuarki 
difference  in  the  colour  of  the  two  lights.  Moreover,  wi 
mantles  of  70 — 100  candle-power,  the  photometer  screi 
comes  so  close  to  the  Hefner  standard,  that  very  slig 
movements  of  the  screen  produce  large  differences  in  tl 
reading.  The  use  of  an  intermediate  light  standard 
therefore  recommended,  consisting  of  either  a  small  electr 
incandescent  lamp,  actuated  by  accumulators,  or  a  "  Liliput 
incandescent  gas  lamp,  provided  with  a  pressure  regulato 
The  "  Lilipu!  "  lamp  must  have  bjurned  for  at  least  50  hou 
before  it  is  used  for  photometric  purposes.  The  value 
the  intermediate  light  standard  is  deteruvned  at  t! 
beginning  and  the  end  of  the  test  by  means  of  a  ftefm 
lamp,  the  results  being  calculated  to  Hefner  units: 

Durability  Tests. — It  is  sufficient  to  determine  the  illi 
minuting  power  of  the  mantles  at  the  outset,  and  after  2- 
100,  and  300  hours' burning  tespeetively,  a  clean  chitune 
being  used  during  each  photometric  test.  The  gas  mil' 
burn  throughout  at  the  rate  and  pressure  prescribed  abov. 
the  pressure  of  35 — 40  mm.  being  particularly  attended  t< 
and  with  this  object  the  burner  stand  should  be  provide 
with  an  efficient  governor.—  II.  B. 

Luminescence  Spectra  of  the  Bare  Earths.     E.  Baurand 
K.  Marc.     Ber.  34,  [12],  2460—2466. 

Mithsiann  and  Baur,  on  examining  the  lumincsccnc 
spectra  emitted  by  Yt,  Gd,  &c,  when  subjected  to  th 
action  of  cathode  rays,  obtained  results  (this  journal.  191H 
785)  agreeing  with  those  of  former  observers.  The  author 
find,  however,  that  Yt,  Gd,  and  La,  when  in  pure  condiiiot 
have  no  discontinuous  spectra,  the  spectra  hitherto  observe 
being  really  due  to  the  presence  of  minute  amounts  of  I.i 
Nd,  and  Br.  They  have  proved  that  coloured  earths  ar 
necessary  for  the  production  of  the  supposed  charactensti 
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„ntr;i  of  Yt,  Gd,  and   La,  by  adding  Era03,  Xd.,(  >.„  aud 
o  the  purest  Yt20;„  CaO,  and  other  suitable  earths, 
■i.l  thus  producing  artificially  tlio  spectra  in  question,  from 
lateriala  which  did  not  by  themselves  show  them.     These 
dlturefl,  when   in  proportions  suitable  for  the  production 
:  spectra,  may  be  regarded  as   "solid   solutions"  of  the 
ilonred  body  in  the  colourless  one.     Whilst  spectra  are 
niitted  1>V  very  minute  proportions  of  the  coloured  earths, 
developed  most  brightly  when  from  0- 1  to  1  '0  per 
at.  is  present  in  the  mixture;  with  5  per  cent,  they  are 
,uch  weaker,  and  with    10   per  cent,  mostly  disappear. 
be  spectrum  of  the  coloured  earth  varies,  to  soon:  extent, 
scolding  to  the  nature  of  the  "  solvent  "  (i.e.,  the  colour- 
It  body)  employed;  moieover,  the  coloured  earths,  when 
together   in   the  same   "solvent,"   influence  each 
markably,  even  preventing  entirely  the  .mission  of 
(continuous  spectra. 

It  was  observed  that  when  a  specimen  of  yttria,  giving 
ie  supposed  typical  Yt  spectrum,  was  further  fractionated 
>  remove  the  last  traces  of  Er,  the  whole  spectrum 
nvinislicd  in  brightness,  whilst  the  so-called  gadolinium 
Cetrum  made  its  appearance.  It  was  then  found  tha. 
.  which  contained  Nd  always  gave  the  "  gadolinium  " 
gectrum.  The  two  spectra,  therefore,  appeared  to  be 
maected  with  the  presence  of  Er  and  Xd.  I  sing  calcium 
dpbate  as  a  neutral  "  solvent,"  and  adding  1  per  cent,  of 
tbium  sulphate,  the  entire  spectrum  hitherto  ascribed  to 
ttrinm  was  obtained.  Similarly,  with  1  per  cent,  of 
eodymium  sulphate  the  "  gadolinium "  spectrum  was 
reduced  exactly.  To  make  sure  that  these  results  could 
lit  have  been  due  to  the  presence  of  Yt  and  Gd  in  the 
jloured  earths,  a  specimen  of  the  purest  yttria  (giving 
nlv  a  weak  spectrum),  and  the  Er2(>3  and  Xd203  used, 
•ere  progressively  diluted  with  CaO.  Yt203,  eveu  at  a 
ilution  of  only  1  :  100,  barely  showed  the  yellow  line, 
bilst  at  1  :  1000  no  spectrum  was  visible.  On  the  other 
and,  Nd203at  1  :  10,000,000,  and  Er203  at  1  :  1,000,000, 
ave  distinctly  visible  spectra.  The  spectrum  exhibited  by 
pecimens  of  yttria  is  therefore  due  to  the  presence  of 
'.r  and  Nil.  in  traces  not  otherwise  recognisable. 
Praseodymium  sulphate  was  diluted  similarly  with  (  aS( ), 
1  :  100),  when  the  spectrum  ascribed  to  lanthanum 
Muthmann  aud  Baur,  he.  cit.)  was  reproduced.  The 
inii'.iescence  of  lanthanum  sulphate  is  therefore  due  to 
races  of  Pr.  The  spectra  of  La203  and  of  CaO  +  Pr203 
1  per  cent.)  show  considerable  differences  at  first  sight ; 
ut  the  lines  coincide  iu  position,  and  the  differences  are 
ne  to  the  difference  of  the  "solvent."  If  the  same  solvent 
e  used  [comparing,  for  instance,  Pr.,03  in  Yt203  (I  :  1000) 
'ith  La.:03  in  Yt203  (1  :  100)],  the  spectra  become  identical, 
'o  prove  that  the  spectrum  of  the  Pr203  was  not  due  to  its 
ontaining  La203,  dilutions  with  CaO  were  made  as  above, 
it  a  dilution  of  1  :  1000,  La203  gave  no  longer  a  line 
pectrum  ;  whereas  the  Pr203  showed  its  characteristic  lines 
ven  at  1  :  1,000,000. 

Iu  view  of  Crookes'  experiments  and  conclusions  as  to 
he  decomposibility  of  Yt  and  Gd,  it  is  interesting  to  note 
he  effect  of  Nd  and  Er  upon  each  other.  If  dissolved  in 
ulphate  of  oBlcium  or  yttrium  in  the  proportion  lNd203: 
lEr-.O^,  both  spectra  appear,  complete  and  of  equal 
Qtensity.  When  the  Xd203  is  increased  in  proportion,  the 
wo  red,  the  orange,  and  finally  the  typical  yellow  lines 
'f '  erbia  gradually  disappear  ;  whereas,  if  the  Er203  is 
ncreased,  spectra  are  ultimately  obtained  iu  which  all  four 
ines  of  ucodymia  are  absent,  the  first  to  go  being  the 
irange,  then  the  yellowish-green,  and  finally  the  red, 
lthough  in  mixtures  containing  Xd,  the  orange  bands  are 
isually  the  most  intense,  and  the  yellowish-green  band  the 
reakest. 

The  presence  of  even  0-1  per  cent,  of  iron  reduces  the 
uminescence  very  much,  larger  proportions  preventim;  it 
ntirely.— H.  13. 

PATENTS. 

Peal  ami  other  Moist  Substances  ;  Mode  of  Drying . 

T.  A.  Dillon,  Kingstown,  eo.   Dublin.     Eng.  Pat.  18,561. 
Oct.  18,  1900. 

['be  moist  peat  or  other  substance  is  placed  in  a  chamber 
hruugh  which  a  steam  coil  or  pipe  passes.     Air  enters  the 


chamber   through    several   holes    at  the   end    at   which    the 

team    enters    the   coil,  and   leaves   n   through,    the   annular 

spare  between  the  widened  open  mouth  of  the  coil,  and   the 

sides  of  an  aperture  nt  the  other  end  of  the  chambei       I  b 

steam  rushing  from  the  widened  mouth  of  the  coil  is  said 
toci.  inn  in  the  chamber,  anil  SO  maintain  a  8ti 

continuous  flow  of  hot  dry  air  through  it.  Waste  steam  is 
employed  for  choice. — J.  A.  U. 

Peat  or  other  Materials;  Pulping,  Hoiking,  and  Mould- 
ing  .    g.  T.  Zohrab,  Glasgow.    Eng.  1'at.  18,680, 

Oct.  19,  1900, 

The  apparatus  consists  of  a  vertical  cylindrical  \. 
mounted  upon  wheels  so  as  to  he  movable,  and  provided 
with  an  upper  hell  feeding  mouth  lor  the  peat  or  other  like 
material.  It  has  a  central  axis  on  which  is  a  screw,  which 
forces  the  peat  downwards  towards  a  horizontal  perforated 
plate,  above  and  against  which  rotate  suitable  knives.  The 
material  is  forced  through  the  plate  to  a  lower  compartment, 
where  it  meets  other  rotating  knives  serving  to  thoroughly 
knead  and  mix  the  material.  At  the  bottom  of  the  cylinder 
are  a  number  of  parallel  horizontal  archime  lean  screw-, 
which  force  the  pulp  out  through  moulds  of  any  desired 
shape.—  R.  S. 

Peat;   Method   and    Apparatus  for     Treating   .       P. 

Jensen,  London.     From  G.   Heine,  Hogsfjord,  Norway. 
Eng.  Pat.  3215,  I'eb.  14,  1901. 

Peat  is  obtained  from  the  bog  by  first  mixing  it  with  water 
to  make  a  pulp,  and  then  withdrawing  the  pulp  formed,  by 
suction  and  conveying  it  to  the  factory.  The  pulp  is  next 
carried  over  cylinder  machines,  such  as  are  used  in  paper- 
making,  until  it  is  sufficiently  dry  to  be  taken  to  a  press  for 
making  briquettes. — R.  S. 

Artificial  Fuel.  A.  Kahn,  Helmstedt,  and  M.  Heberlein, 
Eisenach,  both  in  Germany.  Eng.  Pat.  2912,  Feb.  II, 
1901. 

About  75  per  cent,  of  gypsum  is  mixed  with  about  15  per 
cent,  of  carbonaceous  substances,  such  as  peat  or  peat  refuse, 
leaves,  sawdust,  coal  slime,  Sec,  and  the  mixture  i>  satu- 
rated with  10  per  cent,  of  resin  or  oils.  The  mass  is  pressed 
and  made  into  blocks. —  K.  S. 

Smoke-consuming  Furnaces.     J.   A.   Crawford,  Allegheny, 
U.S.A.     Eng.  Pat.  17,041,  Sept.  25,  1900. 

The  side  walls  and  the  bridge  wall  are  provided  with  inter- 
communicating horizontal  channels  arranged  above  the 
grate.  Vertical  channels  pass  both  upwards  and  down- 
wards from  this  channel.  The  lower  channels  lead  from 
air  inlet  openings  below-  the  grate,  while  the  upper  ones 
lead  to  downwardly-inclined  openings  in  the  walls  of  the 
upper  part  of  the  combustion  chamber.  Other  short 
channels  lead  directly  from  the  horizontal  channels  to  the 
furnace.  The  air  inlets  below  the  grate  bars  are  formed  of 
open  ended  metal  boxes,  having  regulating  air  inlet  slides. 
Two  tubes  may  lead  to  the  stack,  namely,  a  cold  air  pipe 
opening  from  the  ash  pit,  and  a  hot  air  pipe,  the  exit  of 
which  is  above  the  end  of  the  cold  air  pipe,  opening  from 
the  fire  chamber. — R.  S. 

Consuming  Smoke  and  Gaseous  Products  of  Combustion 
in  Furnaces.  G.  S.  Gallagher,  Manhattan,  U.S.A.  Eng. 
Pat.  15,811,  Aug.  6,  1901. 

This  invention  consists  in  forming  the  furnaces  of  steam 
boilers  with  special  flues  in  the  side  walls,  the  bridge  wall, 
the  bridge  wall  extension,  the  front  wall,  and,  when  a 
central  wall  is  employed,  in  that  also.  These  flues  are 
constructed  of  hollow  tiles,  fittiug  closely  one  against  the 
other.  In  the  side,  front,  and  central  wall  they  have  two 
horizontal  rows  of  perforations,  allowing  the  air  heated 
therein  to  enter  the  combustion  chamber  above  the  fuel. 
Those  employed  for  the  bridge  wait  have  each  two  openings, 
one  above  the  other,  the  lower  an  inlet  for  smoke  and 
gases  from  the  surface  of  the  fuel,  the  upper  an  outlet  for 
these  gases  mixed  with  air,  into  the  combustion  chamber. 
The  inlet  and  outlet  openings  lead  to  a  flue  bringing  heated 
air.     The  tiles  for  the  bridge  wall  extensions  are  of  tapering 
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form,  and  are  provided  with  openings  communicating  from  | 
the  interior  of  the  hollow  tiles  to  the  outside  or  combustion  j 
chamber  of  the  furnace. — R.  S. 

Hydrocarbon   Oils,  and  Rendering  them  tf on- Explosive; 

Improved  Pro<  tl  -   for   Purifying  .     J.  W.   Mason, 

Manchester.     Eng.  Pat  16,1*34,  Aug.  10,  1901. 

Y.u  n  1 00  galls,  of  the  oil  is  treated  with  -1  oz.  of  salt  and 

4  OS.  of  slaked  lime  in  a  cylindrical  boiler  provided  with  a 
blow-pipe,  by  means  of  which  air  can  be  forced  through  the 
oil.  After  blowing  for  about  10  minutes,  8  oz.  of  borax  and 
the  same  quantity  of  "  borax  dry  soap  "  are  added  to  the  oil, 
when  the  air  is  again  blown  through  for  about  one  hour. 
After  settling  15  minutes,  the  oil  is  run  through  a  charcoal 
filter  into  a  storage  tank.  The  sludge  remaining  in  the 
boiler  may  be  used  for  cleansing  purposes,  1  lb.  mixed  with 

5  <ralls.  of  hot  water  being  said  to  form  a  good  soft  soap. 

— T.  A.  L. 

Coke  Oven.    E.  Stauber,  Berlin.     Eng.  Pat.  19,143, 
Oct.  25,  1900. 

The  coking  oven  consists  of  a  vertical  chamber  having  a 
feeding  hopper,  and  communicating  by  a  number  of  short 
passages,  at  different  levels,  with  a  concentric  heating 
chamber,  in  which  is  situated  a  perforated  coiled  pipe, 
through  which  liquid  fuel  passes  from  an  upper  reservoir. 
The  coal  is  first  dried  by  means  of  a  solid  fuel  box  which  is 
slid  beneath  the  oven.  The  vapours  then  given  off  pass 
to  the  chimney.  When  vapours  cease  to  be  given  off,  the 
liquid  fuel  is  turned  on,  and  burns  in  the  heating  chamber, 
escaping  from  the  coiled  pipe  through  a  number  of  openings, 
the  necessary  air  being  admitted  through  tubes  passing 
through  the  walls  of  the  oven.  The  gases  given  off  during 
this  period — the  coking  period — are  drawn  through  a  con- 
denser by  an  exhauster.  On  the  completion  of  the  process 
the  fire-box  is  withdrawn,  allowing  the  coke  to  fall  into  a 
lower  chamber,  where  it  is  allowed  to  cool  out  of  contact 
with  air.  It  is  subsequently  discharged  by  means  of  a  door 
into  trucks. — R.  S. 

Gas  from  Gas-Producers,  and  Healing  'and  Moistening  the 
Air  supplied  to  the  Producers;  Apparatus  for  Purifying 

.     W.  J.   Crosslev,    Manchester,   and   J.   Atkinson, 

Marple.     Eng.  Pat.  17",734,  Oct.  6,  1900. 

The  inventors  claim,  in  combination  with  other  gas-pro- 
ducing plant,  the  use  of  a  tower  constructed  of  superimposed 
sections,  each  alternate  section  being  a  gas  section  through 
which  the  gas  from  the  producer  passes,  and  in  which  it  is 
cooled  and  more  or  less  cleansed,  whilst  the  intermediate 
sections  are  air  sections,  in  which  air  is  heated  and 
moistened  by  a  downward  current  of  water  which  traverses 
both  the  gas  and  air  sections,  and  is  conveyed  from  the  one 
set  to  the  other  by  means  of  siphons.  The  gas  takes  a 
downward  course,  whilst  the  air  moves  in  the  opposite 
direction. — C.  S. 

Heating-Gas  from  Gas  Producers,  Blast    Furnaces,    or 

Coke    Ovens ;    Apparatus  for  Purifying   .     W.    J. 

Crossley,  Manchester,  and  J.  Atkinson,  Marple.    Eng. 
Pat.  17,993,  Oct.  10,  1900. 

The  inventors  claim  the  use  and  construction  of  a  rapidly 
revolving  body,  consisting  of  more  or  less  bi-conical  sur- 
faces, provided  with  ribs,  and  enclosed  in  a  corresponding 
hi-conical  outer  case,  so  that  the  tips  of  the  ribs  closely 
approach  the  inner  surface  of  the  casing.  A  central  inlet 
is  provided  for  the  admission  of  gas  at  the  one  side,  and  a 
central  gas  outlet  on  the  other,  the  gas  passing  round  the 
edges  of  the  larger  diameter  of  the  revolving  body  at  a  very 
high  circumferential  velocity,  so  as  to  throw  impurities 
outwards  into  a  slot  and  passage  formed  for  this  purpose, 
and  thus  separate  them  from  the  gas  under  treatment.  The 
construction  of  the  revolving  body  and  ribs  is  such  that, 
whilst  considerable  power  is  required  to  impart  the  high 
velocity  to  the  gas  in  passing  from  the  central  inlet  to  the 
circumference,  a  large  proportion  of  this  power  is  returned 
a-  the  gas  i:,  slowing  down  during  its  approach  to  the 
central  outlet. — C.  S. 


Oil-vaporising  Apparatus.    A.  Kitson,  London. 
Eng.  Pat.  19,848,  Nov.  5,  1900. 

The  apparatus  comprises  the  combination  of  an  external] 
heated  vaporising  tube,  nearly  or  quite  horizontal,  which 
preferably  charged  with  eoke  or  similar  material,  a  nam 
perforated  tube  placed  in  the  vaporising  tube,  and 
chambers  containing  respectively  water  and  oil,  which  su 
stances  are  forced,  under  equal  pressures,  into  the  vaporis 
tube  and  the  perforated  tube  respectively.  Two  modifie 
tions  are  given. — C.  S. 

Catah/tic  Substance  for  Use  as  a  Gas  Condenser,  and  f 

other  Purposes ;  .Manufacture  of  a  Mineral .     A. 

Hoult,  London.      From   A.  Tissier,   Paris.      Ene.   Pa 
18,035,  Oct.  10,  1900. 

A  Natural  quartz  mineral,  quarried  at  Autoguy  le  Till, 
par  les  Ormes,  France,  and  composed  approximately 
78*8  per  cent,  of  silica,  1'44  per  cent,  of  iron  oxid 
6-96  per  cent,  of  alumina,  and  4  32  per  cent,  of  magnesi 
is  powdered,  made  into  a  paste,  moulded  into  suitab 
blocks,  &,:-.,  and  baked  at  about  2,000'  C.  The  blocks,  & 
ore  made  into  linings  or  rings  in  the  smoke  passages  or  flu, 
of  boilers,  &:c.  Thus  arranged,  they  are  said  to  absorb  "  i: 
completely  burnt  and  waste  gases  and  the  gases  of  cot 
bustieu,  and  to  combine  them  so  as  to  ensure  eomple 
combustion."  The  blocks,  if  caused  to  absorb  petroleu 
or  other  liquid  hydrocarbon,  and  then  placed  on  a  furnai 
grate,  are  said  to  effect  the  complete  combustion  of  tl 
hydrocarbon  without  the  emission  of  smoke. — J.  A.  B. 

Mineral  Oil  Gas  for   Heating  Purposes ;  Apparatus  f< 

Generating  and  Burning .     W.  H.  Bennett,  Londo: 

EDg.  Pat. 'l  7,004,  Sept.  25,  1900. 

The  oil  is  supplied,  under  pressure,  to  a  central  tube  closi 
at  the  top  by  a  cap,  from  which  the  oil  passes  to  a  tubul 
ring,  which  is  heated  by  the  flame  of  the  burning  gas,  o 
at  starting,  by  oil  lighted  in  a  cup  for  the  purpose.  Tl 
oil  is  thus  vaporised  in  the  heated  ring,  and  the  vapoi 
passes  down  to  a  larger  tubular  ring  placed  below,  ar 
having  outlets  at  top,  through  which  the  vapour  issues  an 
burns.  A  cylindrical  shell  encompasses  the  burner,  and  :i 
inner  truncated  inverted  cone  constitutes  with  the  shell,  a 
annular  outlet  for  the  flame. — J.  A.  B. 

Carburetting  Apparatus  ;  Construction  of  — — .     C.  Ka 
funkelstein,  Berlin.     Eng.  Pat.  14,513,  July  1G,  1901. 

The  principal  feature  in  this  apparatus  is  that  the  cou 
i  pressed  air,  in  flowing  through  the  porous  material  iinprej 
nated  with  the  hydrocarbon  to  he  vaporised,  is  claimed  t 
uniformly  distribute  the  fluid  in  the  upper  layers  of  the  sai 
material,  and  to  automatically  replace  the  evaporated  liqui 
from  a  reservoir  in  the  lower  part  of  the  apparatus,  so  as  t 
bring  the  ascending  air  well  into  contact  throughout  ii 
whole  course  with  finely-divided  hydrocarbon,  thus  increasm 
the  carburetting  effect.  The  vessel  used  for  this  purpose  i 
divided,  by  perforated  partitions,  into  three  superimpose 
compartments,  the  upper  one  for  collecting  the  carburette< 
air,  and  furnished  with  outlet  taps  ;  the  central  compart 
ment  containing  the  porous  material ;  whilst  the  air-suppl 
pipe  opens  into  the  lower  compartment  (serving  as  reservoir ; 

— C.  S. 

Spirit  and  the  like  for   Lighting,   Heating,  and  Motiv 
Power  Purposes;   Process  and  Apparatus  for  I 

ising .     K.  Gossweiler,  Ulm,  Germany.     Eng.  Pat 

22,129,  Dec.  5,  1900. 

\   The   invention   relates   to   a    system   for   the    preliniinar; 

heating  of  gas  generators,  the   heat  being   produced  "in 

directly  without  direct  ignition  of  a  combustible  connecte 

with  the  gasification  tube,"  namely,  by  blowing  air  througl 

a  portion   of   the  spirit  to   be    vaporised  and   igniting  tht 

vapour  for  the  purpose  of  heating  the  gasification  tube.    Ii 

one  modification  of  the  apparatus  a  separate  reservoir  i 

provided  for  this   portion  of  the   spirit ;  in  another,  mean 

are  provided  for  raising  the  spirit  to  be  vaporised  into  tli' 

I   hottest  zone   of  the   heating  flame,  in  order  to  accelcrat 

i   gasification  ;  and  in  another,  the  wick  for  the  combustilil 

is  separated  from  the  remainder  in  the  reservoir  by  mean 
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of  a  casing,  "  for  the  purpose  of  limiting  the  cooling  of  the 
i-  produced  by   the   still  ungasitied  combustible  to  the 
imount  given  out  through  the  casing."      Acetylene,  or  coal 
ti  also  be  used  for  the  preliminary  heating. — i  .  S. 

Gas  for  Lighting,    Heating,   and    other   Purposes,    and 
aralus  for   Use  in   connection  therewith;  Manufac- 
ture of .     H.  Lane,  Manchester.     Eng.  Pat.  17,762, 

Oct.  6,  1900. 
The  process  claimed  consists  of  the  following   stages: — 
i  i  c  ombustion   of  fuel   in  a  generator  ;    (2)   forcing  the 
raieous   products  of  combustion    downwards  by  means  of 
in  air-blast   introduced  beneath    the  raw  fuel;    (3)  com- 
peting the   combustion   by  a  supplementary  supply  of  air 
i    preferably  between    the   generator  and  the  re- 
icnerator;  (4)  the   upward  flow  of  the  gaseous  products 
lirough  the  regenerator,  which   has  internal  chequer-work 
imposed  of  firebrick  below  and  preferably  of  metal  above ; 
spraying   of   water   on   the   highly  heated   upper 
•hcquer-work  of  the  regenerator,  and  the  downward  flow  of 
he  resulting  steam  ;   (6)  the  scouring  out  the   remnant  of 
be  gaseous  products  of  combustion  by  the  steam  aforesaid  ; 
7)  the  flow  of   superheated   steam   from  the  regenerator 
to   ;it)d   up   the   coked  and   raw  fuel  in  the   generator ; 
Si  decomposition  of  the  superheated  steam  into  its  con- 
tinent gases  ;  (9)  destructive  distillation  (into   vapour)  of 
he  raw  fuel  by  the  upward  flowing  gases;  and  (Id)  forrua- 
ion  cf  new  gaseous   products   by  the   admixture  of  the 
Malting  vapour  with  the  said  gases. 
The  apparatus  includes  a  generator,  furnished  with  a  fire- 
[rate  :ind  water  seal  near  the  bottom,  and  a  feed  aperture 
ind  gas  outlet,  as  well  as  a  series  of  air-inlet  pipes  (auto- 
natically  controlled)  and  passages  at  intermediate  points  ; 
ge  communicating  with   a  regenerator  ;  an  air-inlet 
iipe  aud  passage  for  a  supplementary   air  supply,   intro- 
luced  preferably  into  the  passage  between  the  generator 
nd    regenerator,   also    an  arrangement    of   chequer-work 
rithin  the  regenerator,  &c. — C.  S. 

Apparatus  for  Purifying——.     J.   E.   Pregardien, 
Kalk,  near  Cologne.     Eug.  Pat.  13,783,  July  6,  1901. 

Ykifying  vessels,  with  vertical  inlet  and  outlet  pipes 
onnected  in  series,  have  a  bye-pass  between  the  inlet  and 
utlet  pipe  of  each  vessel.  The  bye-pass  is  closed  or 
pened  by  alteration  of  the  position  of  plugs  in  the  inlet  and 
utlet  connections.  These  plugs  provide  a  hydraulic  seal  for 
he  ends  of  the  pipes  which  are  shut  out  for  the  time  being. 

—J.  A.  B. 

Naphthalene     contained    in    Illuminating    and    Seating 

Gases ;  Apparatus  for  Extracting  the .     L.  Breitt- 

mayer,  Bordeaux,  France.     Eng.   Pat.  10,024,  May  14, 
1901. 

Pus  gas  to  be  freed  from  naphthalene  passes  through  a 
losed  vessel  containing  a  suitable  naphthalene  solvent,  the 
iipe  or  pipes  by  which  the  gas  enters  being  very  close  to 
he  surface  cf  the  liquid,  so  that  the  inrush  of  the  entering 
:.is  agitates  the  solvent,  continually  exposing  a  fresh 
urface.  The  vessel  is  also  provided  with  a  gas  exit  and 
'peniugs  for  charging  and  emptying. — T.  A.  L. 

"ters ;  Automatic .     L.  Mette,   Berlin.     Eng. 

Pat.  17,383,  Oct.  1,  1900. 

\  FABRIC,  preferably  conical  or  bell-shaped,  is  impregnated 
villi  a  solution  of  salts  of  aluminium,  cerium,  and  platinum, 
".  such  proportions  as  to  leave  a  residue,  after  burning. 
g  of  about  9S-7  per  cent,  of  alumina,  1  per  cent,  of 
eria,  and  0'3  per  cent,  of  platinum.  In  the  upper  part  of 
he  conical  fabric  is  fixed  an  igniting-ball  of  platinum  black. 
ind  outside  the  conical  body  is  arranged  another  conical 
>ody  "  of  the  toughest  possible  material,  such  as  alumina, 
lay,  asbestos,  or  similar  substance."  The  device  is  fixed 
Dside  the  upper  end  of  the  lamp  chimney.  The  object  of 
lie  strong  outer  conical  body  is  to  protect  the  inner  fabric 
roin  injury  by  the  explosion  which  accompanies  ignition. 
The  inner  fabric  may  be  replaced  by  a  brush-shaped  bundle 
'f  threads  imnregnated  with  rare  earth-  and  with  platinum. 

— H.  B. 


[Incandescent]      (las     or     other     Burners;     Appart 
[Caloric  Engine]  for  Supplying  Air,  or  other  Combu 

Supporter,  to  .     A.  J,   Bonlt,  London.     From 

The    cTew    P isa    Lighting    Co.  of  Cleveland,  Ohio. 

Eng.  Pat.  21,022,  Nov.  29,    191)11. 

This  relates  to  an  incandescent  gas  lamp  supplied  with  air 
underpressure,  the  air-compressor  consisting  of  a  blower- 
fan  driven  by  a  calorie  engine,  which  is  situated  in  the 
upper  part  of  the  lamp  and  actuated  by  the  wa9te  heat  from 
the  burner.  The  caloric  engine  is  of  the  type  in  which  air 
is  expanded  and  contracted,  for  furnishing  the  motive 
power,  by  beiog  alternately  shifted  from  one  end  to  the 
other  of  a  cylinder  the  ends  of  which  are  maintained  at  widely 
different  temperatures. — 11.  1!. 

Incandescent  Lighting ;  Apparatus  for  limning  Mixtures 

m     lir  and  Inflammable   Vapour  for  Heating  and .. 

J.   P.    f.croux   and   P.  J.   C'arniien,   Nantes.     Eng.  Pat. 
11,504,  June  5,  1901. 

Alcohol  or  mineral  oil,  contained  iu  a  bottle  or  other  con- 
venient receptacle,  is  conveyed  by  means  of  a  capillary 
siphon  tube  to  a  distributor,  which  is  provided  with  a 
chamber  containing  a  filter,  for  removing  impurities  from 
the  liquid,  and  with  a  valve  for  regulating  the  supply  of 
liquid.  A  ISunsen  mixing  tube,  which  may  be  provided 
with  a  mantle  at  the  top,  is  superimposed  upon  the  distri- 
butor. To  start  the  burner,  the  base  of  the  mixing  tube, 
into  which  the  volatile  liquid  issues,  is  heated  by  the 
application  of  a  spirit  torch.— H.  B. 

Bunsen  Gas  Burners.     M.  S.  Walker,  Chicago.     Eng.  Pat. 
15,139,  July  25,  1901. 

At  the  lower  end  of  the  usual  Bunsen  mixing-tube  is 
arranged  a  "  primary  mixer,"  consisting  of  a  chamber 
provided  with  a  gas-inlet  nozzle  of  small  diameter,  and 
having  air  inlets  at  the  sides  as  usual.  Above  the  gas 
nozzle,  and  in  line  with  it,  is  a  second  discharge  orifice, 
through  which  the  mixture  of  gas  and  air  issues  into  the 
ordinary  Bunsen  tube,  where  a  further  admission  of  air  may 
be  made  if  desired.  The  second  discharge  orifice  may  have 
several  forms  ;  as,  for  example,  simply  a  central  perforation 
in  a  diaphragm  which  extends  across  the  tube,  or  a  vertical 
tubular  piece  fixed  centrally  in  such  a  diaphragm.  The 
burner  may  be  used  in  incandescent  gas  lighting. — H.  P>. 

Incandescent  Gas  Burners.     H.  Winkler,  Berlin. 
Eng.  Pat.  19,535,  Oct.  31,  1909. 

In  an  incandescence  burner  having  a  rate  of  gas  con- 
sumption at  least  twice  that  of  the  ordinary  Welsbaeh 
burner,  there  is  arranged,  between  the  burner  head  and  the 
mixing  tube,  a  shallow  intermediate  chamber,  into  which 
the  top  of  the  mixing  tube  projects.  This  chamber  is  of 
greater  diameter  than  the  mixing  tube,  but  narrows  quickly, 
in  the  upward  and  downward  directions,  to  the  diameters  of 
the  burner  head  aud  the  mixing  tube  respectively.  The 
burner  is  supplied  entirely  or  mainly  with  air  drawn 
through  the  mixing  tube,  the  burner  head  and  mantle  being 
surrounded  by  a  globe,  surmounted  by  a  chimney  for 
creating  a  strong  draught. — H.  B. 

Incandescent  Bodies  for  Lighting  Purposes.      G.  Mever, 
Prague.     Eug.  Pat.  19,859,  Nov.  5,  1900. 

A  rROCESS  of  making  incandescent  bodies  more  resistant, 
i  consisting  in  knitting,  sewing,  or  netting  on  the  impregnated, 
and  not  yet  incinerated,  incandescent  body  or  mantle, 
threads  forming  a  rib  or  framework,  which  threads  are 
impregnated  with  suitable  chemicals  with  the.  object  of 
vitrifying  or  stiffening  and  thoroughly  attaching  them  to 
the  mantle  .  .  .  For  example,  the  stiffening  threads 
may  consist  of  cotton  threads  impregnated  with  silicic  acid 
preparations. — H.  B. 

Acetylene  Generators,  and  Apparatus  connected  therewith, 
L.  Thome,  London.     Eng.  Pat.  16,960,  Sept.  24,  1900. 

Water  passes  from  the  tank  of  a  bell  gasholder  to  one  or 
more  adjacent  generators  containing  carbide,  and  the  gas 
evolved,  passes  into  the  gasholder  until  the  rising  bell  lifts  a 
weight,   and   thereby  closes  :.   tap  on   the  gas  connexion 


ll02  Tin;   JOURNAL   OF  THE   SOCIETY  OP  CHEMICAL   INDUSTRY.        [Nov.so.im 


between  the  generator  and  holder.  (Vis  subsequently 
evolved,  forces  back  the  water  from  the  generator  to  the 
older  tank,  and  thus  leaves  the  carbide  dry  until,  by 
the  descent  of  the  hell,  the  gas  connexion  ia  re-opened,  and 
the  pressure  ir_  the  generator  thereby  relieved. — J.  A.  B. 

Acelvlenr  and  other  Gases;    V unfiling .   G.  G.  Smith, 

"Florence.  Italy.     Eog.  Pat.  20,073,  Nov.  8,  1900. 
Tiik   ga;   is   passed  through    pipes  which  dip   beneath  the 
surface   of    liquid    vaseline,   which    is    stated    to    remove 
impurities,  in   addition   to  water,   as   already  claimed  under 
Eng.  Pat  12.240  of  1900  (this  Journal,  1900,  1001). 


effected  mechanically.     In  a  further  experiment  the  fillet 
oil  was  drawn  off  at  different  levels  from  the  tube  contaioi  i 
the  Florida   earth.     The  results   show  that  the   lighter 
ascends  through  the  filtering  layer  more  quickly,  whilst  t| 
heavier  portions  remain  behind  and  are  found  in  the  low 
part  of  the  filtering  tube,  whence  they  are  forced  slow 
upward  by  the  fresh  oil  entering  from  below.     The  sepal 
tion  of  petroleum  into  fractions  of  different  specific  gravi 
by  means  of   Florida  earth,  appears  to  be  due   solely 
capillary   attraction.       Experiments    with    other   filteri 
media,  as  infusorial  earth,  either  alone  or  mixed  with  sao 
&e.,  did  not  give  satisfactory  results. 


Acetylene   Generator  with  Automatic  Supply  of  Carbide. 
K.  Gossweiler,  Ulm,  Germany.     Eng.  l'at.  2766,  Feb.  8, 

1901. 
Carbide  is  contained  in  a  receptacle,  the  position  of  which 
is  varied  through  the  movements  of  a  bell  or  float,  so  that, 
when  the  bell  contains  little  gas,  carbide  is  discharged  into 
water,  and  gas  is  thereby  generated,  and,  when  the  bell  is 
nearly  tilled'  with  gas,  the' discharge  of  carbide  is  completely 
arrested. — J.  A.  B. 

Icetylene  Gas  Apparatus.  J.  Sharpe  aud  E.  G.  Code, 
both  of  Ottawa,  Canada.  Eng.  Pat.  7280.,  April  9,  1901. 
Thf  movements  of  a  gas  bell,  into  which  the  acetylene 
passes,  operate,  bv  levers  and  ratchet  and  pawl  mechanism, 
a  rotarv  water  distributor,  by  which  water  passes  through  a 
movable  intake  to  generating  chambers  placed  below. 

— J.  A.  B. 

Acetylene-Gas ;    Apparatus    for    Generating  and    Storing 

—.    F.  Schmitt,  Mannheim,  Germany.   Eng.  Pat.  9664, 

May  9,  1901. 
Water  passes  from  a  receptacle  into  one  or  more  generating 
chambers,  containing  carbide,  placed  within  the  receptacle. 
The  gas  evolved  passes  to  a  gasometer  and  thence  to  an 
intermediate  storage  chamber,  from  which  it  expels  water. 
The  water  so  expelled  is  independent  of  the  water  which  is 
used  For  supplying  the  generating  chambers,  and  the  gas  is 
therefore  said  to  be  stored  in  the  storage  chamber  under 
uniform  pressure. — J.  A.  B._ 

Acetylene  Generators  for  Lanterns,  Lamps,  and  other 
Purposes.  L.  Bleriot,  Paris.  Eng.  Pat.  13,790,  July  6, 
1901. 
A  KESEBTOIB  of  water,  formed  as  a  truncated  pyramid  or 
cone,  in  order  to  fit  without  play  in  a  socket  of  corresponding 
form,  contains  a  tubular  box,  with  double  bottom,  in  which 
is  a  basket  containing  carbide  or  acetylithe.  A  screw,  with 
winged  head  accessible  from  outside,  opens  or  closes  an 
orifice  at  the  base  of  the  box,  by  raising  or  lowering  a 
conically  shaped  elastic  plug.  When  the  orifice  is  closed, 
the  elasticity  of  the  plug  still  admits  of  the  escape  of  gas  in 
the  event  of  the  pressure  within  the  box  becoming  high.  A 
purifier  and  cap  with  elastic  ring  joint  are  provided  at  the 
top  of  the  box.— J.  A.  I!. 

m.-DESTETJCTIYE  DISTILLATION, 
TAR  PRODUCTS,  PETROLEUM. 

Petroleum;    Filtering  ,    through   Fuller's   Earth.     C. 

Engler  and  £.  Albrecht.      Zeits.  angew.  Chem.    1901, 

[36],  889. 
Experiments  were  carried  out  to  ascertain  the  nature  of 

the  pro. s  taking  place  during  the  filtration  of  petroleum 

through   Florida  earth  (see  this  Journal,  1900,  890,  1005). 
The  results  obtained  arc  shown  in  the  table. 

Dimensions  of  filtering  layer  :  86  cm.  high,  4  cm.  diameter. 
Sp.  gr.  0"7929  at  !'>'  C.  :  and  appearance  of  the  crude  oil  : 
translucent,  t  rown,  with  greenish  fluorescence. 

In  order  to  preclude  the  possibility  of  chemical  actiou 
during  the  filtration,  a  mixture  of  the  oils  which  had  already 
been  once  filtered  through  Florida  earth,  was  filtered  ;  this 
would  consequently  be  tree  from  any  substances  likely  to 
be  affected  chemically  by  the  filtering  material.  Similar 
results  were  obtained,  thus  showing  that   the    separation   is 
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There  is  only  agreement  to  a  limited  extent  with  the  co 
elusion  drawn' by  Day  (this  Journal,  1900,  S90),  that  tl 
differences  in  natural  petroleums  arise  from  their  havii 
undergone  a  similar  process  of  capillary  filtration  throtif 
porous  strata.  But  there  is  agreement  that  in  individu 
instances  a  separation  and  transference  of  the  light 
fractions  from  the  place  of  formation  to  a  centre  of  depot 
tion  at  a  distance,  may  have  occurred,  and  also  that  if  tl 
communication  was  subsequently  cut  off  or  considerah 
obstructed,  a  permanent  local  separation  of  the  light  oi 
from  the  heavy  ones  may  have  been  effected ;  but  it 
pointed  out  that  if  the  original  communication  were  mat 
tained,  the  separation  effected  by  capillarity  would  1 
gradually  counteracted  by  diffusion.  Further,  the  cheuiic 
nature  of  the  oils  from  various  adjoiniug  districts  is  often 
divergent  as  to  prevent  a  common  origin  being  ascribed 
them.— A.  S. 

Petroleum  Inclusions  in  the  Jli^chelkalk  Formation  ■ 
Roth  -  Malsch,  Baden.  C.  Engler  and  E.  Albrecl 
Zeits.  angew.  Chem.  1901,  [37],  913—916. 

The  samples  of  oil  examined  were  collected  from  the  eav 
ties  of  certain  fossil  Gryphaea?  and  Ammonites,  ocenrrin 
in  the  Muschelkalk  (Lias  n)  at  Roth-Malsch  (Baden).  < 
the  following  specimens,  Xo.  1  had  lost  its  lighter  fractioi 
through  exposure  to  the  air,  Xo.  2  was  a  thin  bronu  . 
taken  from  freshly  broken  rock,  and  No.  3  a  tlm 
transparent  oil  from  a  mussel  cavity  containing  eri 
calc-spar.     The  chemical  composition  was  found  to  be — 


— 

I. 

II. 

III. 

7. 

8S-69 

llydrogcn  ... 

'0 

87-22 
12-05 

87  66 
12-33 

7o 
87-20 

12-45 

% 
80-73 
12  '.15 

To!:il  .... 

99-87 

99-99 

99-85 

99-68 



with  traces  of  sulphur  and  nitrogen.  The  oil  is  thcrefot 
maiulv  a  hydrocarbon  oil  similar  to  that  found  in  Bak 
crude  by  Markownikow  and  Oglobin. 

To   examine   the  properties  of  the  oil   and  isol.' 
asphaltum,  pitch,  and  paraffin,  the  sample  was  treated  wil 
petroleum   spirit  (ligroiu)  boiling  below  50"'  C,  and  left  t 
stand  for  several  hours,  the  deposited  asphaltum  bci 
lected  on  a  filter,  washed  with  the  same  spirit,  diss. 
benzene,  filtered,  and  evaporated  to  drive  off  the 
The  first  filtrate  was  distilled,  the  residue  dissolved  in  rfhi 
cooled  in  a   refrigerating  mixture,  and  treated  with  coole. 
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oohol.the  deposited  sticky  flukes  being  w ;  i  - 1 1 .  .  1  «  Ith  ethei 
cobol  (1:1)-  The  alcohol-ether  solution  on  being  re- 
nted also  deposited  a  pitchy  substance,  which  was  united 
:li  the  other,  the  paraffin  heing  extracted  with  alcohol 
ider  u  reflux  condenser,  and  the  pitch  left  behind.  The 
|  recovered  from  the  filtrates  was  thick  and  dark  brown, 
0  9453  at  17    ('. 

'.'he  original  assumption  that  this  oil  was  formed  from 

matter  of  the  fossil  fauna,  was  disproved  by  the 

.intitv    being    too  great    for    such    an    origin,    and    also 

the  presence  of  similar  oil  in  accidental  cavities  in  the 
ck.  The  assumption  is,  therefore,  that  the  o;l  was  forced 
10  the  fossil  and  other  cavities,  by  pressure,  from  the 
(rounding  bituminous  rock  ;  and  the  same  process  is  con- 
lered  by  the  authors  to  have  probably  occurred  in  the 
so  nf  petroleum  deposits  found  in  sandstones  and  other 
rous  rocks.  — C.  S. 

Benzol ;  Detection  of  Carbon  Bisulphide  in  . 

E.  Votocek  and  R.  Potmesil. 

See  under  XXII!.,  page  1147. 

PATENT. 

■eservatire  Oils  for  Coating  and  Impregnating  ;  Proress 

rf  Treating    Tar    Oils    for   the    Production    of    . 

H.   Herborn,    Wiesbaden,   Germany.      Eng.    Pat.    3922, 
Feb.  83,  1901. 

I  heavy  tar  oils,  after  having  been  freed  from  their 
dilv   volatile   constituents,    are   thoroughly   agitated    in 

cold  with  3  per  cent,  of  concentrated  hydrochloric  acid 
1  J  per  cent,  of  a  saturated  solution  of  zinc  chloride  or 
phate  or  aluminium  chloride.  The  oil  is  then  allowed 
stand  for  several  hours,  when  the  clear  portion  is 
■uited.  It  contains  about  2  per  cent,  of  chlorine,  and 
of  a  characteristic  reddish-brown  colour ;  its  specific 
vity  and  viscosity  have  increased,  and  it  has  lost  its 
ileasant  odour.  On  distillation,  hydrochloric  acid  is 
en  off  at  200°  C,  and  the  distillate  shows  a  characteristic 

coloration.  As  an  example  of  the  method,  a  tar  oil 
ing  a  sp.gr.   1   097  and   viscosity  2-93,  took   up  2-'J.'> 

cent,  of  chlorine,  and  then  hail  a  sp.  gr.  1-122  and 
loeity  6  •  00.— T.  A.  L. 


IV.-COLOUKINa  MATTEES 
DYESTUFFS. 


AND 


Dyestuff  obtained  from  Sulphocyanide  Salts  ; 
vdphocyanoyen ,  so-called  Pseudosulphoci/auogen.  and  the 
— .  A.Goldberg,  J.  prakt.  Chem.'l901,  64,  [15, 
6,  17,  18],  166— 181.  (See  also  this  Journal,  1901, 
13,238,798.) 

■  S'  r.ipnox  is  given  of  the  production  of  pseudosulpho- 
nogen  by  the  action  of  hydrogen  peroxide  and  potassium 
ammonium  persulphate  on  potassium  or  ammonium 
ihocvanide.  The  yield  is  much  lower  than  by  the 
BSee  given  in  the  former  papers.  The  analyses 
the  products  show  them  to  be  mixtures  of  at  least 
substances,  from  one  of  which  the  small  quantities 
Canarin  are  derived.  The  product  obtained  by  the 
on  of  one  equivalent  of  bromine  can  be  freed  from 
gen  by  dissolving  in  pure  sulphuric  acid,  filtering,  and 
ring  into  water  ;  persulphocyanic  acid,  H2G,N2S3,  is 
■  formed.  The  alkaline  solution  of  the  anhydrous 
stance  has  the  same  tinctorial  properties  as  the  alkaline 
ition  of  the  original  pseudosulphocyanogen. 

he  dyestuff,  Canarin,  is  always  formed  in  much  smaller 
atity  than  the  yellow  compound  ;  its  empirical  formula 
,S;(  i.  Experiments  showed  that  a  favourable 
d  of  Canarin  could  be  obtained  in  the  dry  way  by  the 
on  of  halogen  on  sulphocyanides,  if  care  were  taken  that 

halogeu  acted  uniformly  and  at  a  high  temperature. 
ue  the  process  of  Ger.  Pat.  101,804.  8  kilos,  of 
um  sulphocyanide  are  heated  in  a  ball-mill   to  150° — 

C  ,  whilst  3- J  kilos,  (one  equivalent)  of  dry  chlorine 

led  in,  the  mill  being  in  motion  during  the  whole 
'avion.  The  resultant  brov/nish-red  powder  is  washed 
i  water,  the  residue   heated  to   60°  C.  with  a  solution 


of  5  kilos,  of  caustic  soda  in  10—50  litres  of  water,  allowed 
i"  eool,  filtered,  and  the  residue  treated  with  1—2  pet  i 
caustic  soda  solution.     A  pale  yellow  substance  then 
solvi  esidue   is   chiefly  composed  of   the   -o  limn 

compound  of  the  dyestuff,  which  is  separated  by  acids  as 
a  brownish-yellow  voluminous  precipitate.  The  sodium 
salt    i-   -ohible   with  difficulty,  especially  ,  -   ,,t 

salt-  soda.     The  potassium  salt  is  much   more 

soluble.  Both  salts  arc  substantive  cotton  dyestuffs  qf 
similar    properties.       The     finest     and     gri  I      u 

obtained  with  an  addition  of  about  10  per  cent,  of  soda 
to  2  per  cent,  of  the  sodium  salt.  Somewhat  redder  shades 
are  given  by  sodium  chloride,  sulphate,  and  phosphate. 
The  dyeing  power  approaches  that  of  ChloramiueYi 
or  the  chlorinated  I'rimuline  Yellow,  to  which  latter  the 
shade  is  most  similar.    The  Fastness  to  acids,  soap,  and 

fulliui;  is  \ery  considerable  ;  the  shades  also  resist  cold  or 
hot  strong  alkalis.  Canarin  and  its  sodium  salt  appear  to 
be  non-poisonous.      \.  <•.  yy. 

Indig,, :   The  Electrolytic  Reduction  of .     F.  Haber. 

J.  prakt.  Chem.  1901,  64,   [15,   16,  17,   IB"1,  289— 293. 
(See  also  this  Journal,  1899,757,  1  133.) 

Bixz,  in  his  account  of  the  electrolytic  reduction  of  indigo, 
makes  no  mention  of  the  efficiency,  which,  however,  appears 
to  be  low.  The  theoretical  conclusions  thus  cannot  be 
regarded  as  proved.  The  author  does  not  consider  that 
the  reduction  of  indigo  in  such  an  unfavourable  electrolyte 
as  a  paste  of  zinc  oxide  and  caustic  sola  by  means  of  a 
prodigal  consumption  of  current  can  be  regarded  as  a 
"solution  of  the  problem"  of  the  electrolytic  reduction  of 
indigo.— A.  C.  YV. 

Anthragallol ;  Nitro-Compounds  of .  //.  M.  Bam- 
berger and  F.  Bock.  Mooatsh.  fur  Chem.  1901,  22,  [7], 
717—731. 

As  a  further  result  of  work  on  these  compounds,  the  author- 
find  that  a-nitroanthragallol,  obtained  pure  by  recrystallising 
the  product  of  the  reaction  of  water  on  pseudonitro-authra- 
gallol,  from  alcoholic  benzene,  gives  on  acetylation  a  deriva- 
tive of  the  composition  CnU^.NO^O.CjHjO)^.  Further, 
pseudonitro-anthragallol  gives  the  following  reactions  : — By 
the  action  of  methyl  alcohol,  it  yields  a  derivative  of  a  pseudo 
nature;  aqueous  hydrochloric  acid  converts  it  into  /3-nitro- 
anthragallol,  C14H;05.NOs,  whilst  the  alcoholic  acid  gives 
monochloro-anthragallol,  C,4H-06C1 ;  formic  acid  has  the 
same  action  as  water,  yielding  a-nitro-anthragallol  j  with 
pyridine,  pseudonitro-anthragallol  forms  a  salt,  C  |H805, 
HX<_>3,  C51J\N  ;  whilst  acetyl  chloride  gives  a  compound 
of  the  formula  ClcH10OsXCI.— T.  H.  P. 

Anthragallol ;  Nitro-Compounds  of .  ///.  M.  Bam- 
berger and  F.  Bock.  Monatsh.  fur  Chem.  1901,  22,  [7], 
732—736. 

The  anthragallolamide  obtained  by  Georgievics  by  the 
action  of  ammonia  on  anthragallol,  does  not  give  the 
expected  nitro-anthragallolamide  on  nitration.  Dimethyl- 
anthragallol,  C1JHi02.UH(OCH3)2,  is  obtained  by  the 
action  of  dimethyl  sulphate. — T.  H.  P. 

Diazo-Sulphonntes    and    Phenols    or  Amines;    Action    of 

Light  upon  Compounds  of  .      Seycwetz  and    lllanc. 

Kev.  Gen.  des  Mat.  Col.  1901,  5,  [56],  203— 207.. 

It  is  known  that  sodium  sulphite  gives,  with  di-  and  u-trazo 
compounds,  bodies  which,  when  mixed  with  amines  and 
pheuols,  do  not  furnish  dyestuffs.  The  latter  are  produced, 
however,  as  Feer  has  shewn  (this  Journal,  1890,  1002), 
when  such  mixtures  are  exposed  to  light. 

The  authors  find  that  the  sodium  sulphite  compounds  in 
question  react  with  amines  and  phenols. forming  compouuds 
which  are  decomposable  into  sulphur  dioxide  and  dyestuffs. 
The  precise  conditions  of  this  action  and  the  subsequent 
formation  of  dyestuff,  have  been  investigated  in  the  ease  of 
the  compound  formed  from  sodium  tetrazoditolyldisul- 
phonate  and  3-naphthylamine  ether. 

Sodium  tetrazoditolyldisulphonate  is  obtained  by  acting 
upon  tetrazotised  tolidine  with  sodium  sulphite.  Three 
times  the  proportion  of  the  latter  theoretically  accessary  is 
required  to  give  the  best  yield.     The  product  is  purified  be 
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rtcrystallisation    from  a   10  per   cent,  solmion  of  sodium 

sulphite.     It   was  combined  with  0-napthylamine  ether  by 

inixin<r  it  with  a  dilute  solution  of  the  latter  at  a  temperature 

,  anoHypi  ngobtained, which  crystallises 

after  standing  for  a  few  hours.  This  «'  recrystallised  from 
30  per  cent,  alcohol,  being  dissolved  in  the  latter  at  a  tem- 
perature of  about  JO  C.  Above  this  temperature  it  under- 
-  partial  decomposition  into  sulphur  dioxide  and  a  red 
dyestuff.  The  same  change  is  brought  about  by  the  action  ! 
of  lisjht.  The  crystals,  «  Inch  have  an  orange-yellow  colour, 
decompose  at  about  160°  C.  without  melting.  They  are 
insoluble  in  cold,  and  sparingly  soluble  in  hot  alcohol  aud 
insoluble  in  ether,  benzene,  3D(1  chloroform.  Alkalis  in 
alcoholic  solution  give  a  precipitate  which  is  slightly  soluble 
in  alcohol  and  water.  Dilute  acids  on  boiling,  and  con- 
centrated acids  in  the  cold,  decompose  the  compound, 
liberating  sulphur  dioxide.     Its  formula  is — 

.    II   (  /SO.H 


CH 


.CH-NH-C.IL 
XH-X( 


CH, 


\S03H 


The  dyestuff,  as  obtained  by  boiling  this  compound  with 
alcohol  and  cooling,  is  a  red  powder,  decomposing  at 
,  insoluble  in  cold  and  very  slightly  soluble  in  hot 
water,  moderately  soluble  in  alcohol,  acetone,  and  acetic 
acid.  at;d  sparingly  soluble  in  ether.  It  is  insoluble  in 
dilute  but  dissolves  in  concentrated  acids  with  a  blue  or 
violet  colour.  Its  identity  was  proved  with  the  dyestuff 
produced  by  direct  combination  of  /3-naphthylamine  ether 
and  tetrazotised  tolidine. — E.  B. 

Fluorescein;  Sensitiveness  to  Light  of ,  its  Substitu- 
tion Derivatives  and  Leuco  Bases.  O.  Oros.  Zeits.  phys. 
Chem.  37,  156.  Zeits.  angew.  Chem.  1901,  [37],  924. 
The  sensitiveness  to  light  was  tested  by  soaking  earthen 
plates  with  ethereal  solutions  of  the  substances  under 
examination,  and  then  exposing  them  to  light,  one-half  of 
each  plate  being  covered  with  black  paper  to  serve  as  a 
check  test.  It  was  found  that  the  influence  of  light  on  the 
colours  was  independent  of  any  elevation  of  temperature 
due  to  the  light  itself,  inasmuch  as  the  concealed  halves  of 
the  plates  became  warmer  than  the  exposed  portions. 

The  effect  of  different  parts  of  the  spectrum  was  also 
examined,  by  the  interposition  of  coloured  glasses.  The 
coloration  of  the  leuco  bases  was  most  extensive  under  rose- 
red;  furthermore,  in  most  of  the  leuco  bases,  a  second 
maximum  of  coloration  was  recorded  under  the  correspond- 
in"  complementary  colour  of  the  colouring  matter.  The 
addition  of  salts  was  found,  with  few  exceptions,  to  modify 
the  velocity  of  the  reaction  ;  copper  salts,  barium  chloride, 
and  mercury  chloride  retarding,  whilst  salts  of  cadmium, 
manganese,"  lead,  molybdenum,  tuDgsten,  uranium,  Sec, 
produced  acceleration.  The  nitro  compounds  appear  to 
possess  a  special  affinity  for  oxidation,  being  the  only 
members  of  the  leuco  bases  that  oxidise  in  the  dark. 

The  sensitiveness  of  the  colouring  matters  themselves  to 

light  is  based  on  a  process  of  oxidation,  and  not  of  reduction, 

-  sometimes   assumed.     This   was  proved  by  the  direct 

measurement  of  the  oxygen  consumed  in  the  course  of  the 

exposure  to  light,  by  means  of  a  special  apparatus. 

The  influence  of  the  resulting  colouring  matter  on  the 
oxidation  of  the  leuco  bases  is  at  first  accelerative  ;  and  the 
to  light  is  heightened  by  the  presence  of 
extraneous  pigments.  This  catalytic  action  is  probably 
stimulated  by  absorption  of  light ;  hence  the  sensitiveness 
of  the  leuco  base  extends  not  only  to  the  rays  absorbed  by 
to  those  absorbed  by  the  resulting  colouring 
matter—  C.  S. 

Diphenylamim  ;  Two  New  Nitro-amino  Derivatives  of . 

1".  Kehrmann  and  G.  Stciner.  Ber.  34,  [12],  3089— 3092. 
Z-Ifitro-S'-Aminodiphenylamine. — A  mixture  of  o-nitro- 
chlorobenzene  (25  gnus.)  and  anhydrous  sodium   acetate 


(25  grms."i  is  brought  into  a  wide-necked  flask  and  hea 
in  an  oil  bath  to  170° — 180.  Metaphenylenediarnine 
gradually  added  and  the  heating  is  continued  for  6 — 7  hot 
while  a  slow  stream  of  carbon  dioxide  is  sent  through 
flask.  The  substance  crystallises  from  alcohol  in  long  i 
needles  melting  at  112=  t'.,  which  are  nearly  insoluble 
boiling  water,  but  dissolve  readily  in  benzene,  alcohol,  ett 
and  glacial  acetic  acid.  The  average  yield,  calculated 
the  nitrochlorobenzene  used,  was  40  per  cent,  of 
theoretical. 

The  sulphate  (thick  browns  prisms  or  fine  yellow  noedl 
is  easily  soluble  in  boiling  water  and  alcohol. 

On  reduction  the  hydrochloride  of  ■>  .3'-  Uiaminodiphei 
amine  is  obtained  in  long  snow-white  clustering  need 
This  salt  is  stable,  when  dry.  in  the  absence  of  light, 
becomes  pink  when  exposed  to  light  or  to  the  atmosphei 
2-Xitro-2'-Aminodiphenylamine  was  obtained  by  heat 
together  o-pheuylenediamine,  sodium  acetate,  and  o-uit 
chlcrobenzene  in  an  atmosphere  of  carbon  dioxide.  " 
yield  was  extremely  poor.  The  substance  crystallises  fr 
a  large  amount  of  boiling  water  in  yellow-red  oeei 
melting  at  103=.— H.  L. 

Dyestufl's   of  the  JZsculetin   Series.     C.   Ijiebertnann  : 
F.  Wiedermann.     Ber.  1901,  34,  [12],  2608—2617. 

Br  treating  the  bisulphite  compound   of  a;sculetiu  v 
ammonia,    Rochleder,    in     1867,    obtained    a    remarka 
fluorescent   dyestuff,    which    he    termed    -Tiscorcem.    ' 
bisulphite  compound  has  the  formula  C,,H6O4XalIS0j, 
is  not  an  ordinary  double  compound.     When  treated  v 
dilute  mineral  acids.no  sulphur  dioxide  is  giveu  off; 
residue  consists  of  an  organic  compound  containing  sulpl  . 
and    is,   in    fact,    dihydro-aisculetin    sulphonic    acid, 
treatment  of  the  sodium  salt  with  ammonia  or  ethylau 
vapour,  it  is  converted  into  sescorcein  sodium  sulphon  , 
which  dissolves  in  alkalis  with  a  blue  colour  and  a  brilli 
blood-red   fluorescence.      The    product  gives  a  dibrom 
which  dyes  blue  shades  on  silk,  wool,  and  chromed  eott 
The  reduction  product  from  aesculetin  with  sodium  amalg 
wscorcin,  is  probably   identical   with   Boehleder's   hyi 
tesculetin.     Both  products  have  the  formula  C1S1I,  ■'■ 
at   about   300'  C,  and  give  the   same  acetyl  compo1 1 
melting  at   274"  C.     On  treatment   with  ammonia 
hydro-aesculetin  is  converted   into   a   product  having 
formula  ClsH13N,07,  which  is  soluble  in  water  with  a  1  i 
colour,  but   no  fluorescence,   and  does   not   dye   wool 
mordants.     On   investigating  other   sesculetin  compou 
like  methyl-a;sculetin,  a?sculetin-j8-carboxylic  acid,  and  I 
este  s,  the  authors  find  that  like  rcsculctin  itse'f,  no  dye- 
is  farmed  by  the  action  of  ammonia.     This  reaction  o 
takes  place  with  the  hydro-derivatives  of  these  conipou 
obtained  by  the  action  of  bisulphite  or  of  nascent  hydro 
as  in  the  case  of  the  dihydrc-aesculetin  sulphonic  acid  o 
dihydro-aesculetin. — T.  A.  L. 

Dihydroxy fluorescein.     C.  Liebermann.     Ber.  1901,  3? 


[11],  2299—2303. 

Some  years  ago  the  author,  with  the  object  of  o 
fluoresceins  containing  ohydroxyl  groups,  and  with  a  v  ' 
of  examining  their  behaviour  towards   mordants,  pi 
fluoresceins    from    hemipic   and    norhemipi' 
from  the  latter  acid  has  the  formula — 


HO 


OH 
A    n./ 


C.H..OH 


.  C 


/ 


O 


>o 


\/ 


.CO 


and  eives  golden-yellow  shades  on  alumina  and  dark  br 
on  iron  mordants,  the  corresponding  eosine  dyeing  alum ' 
mordants  pink.     The  shades,  however,  were  of  no  p 
value,  and  as   norhemipic   acid  was  not  obtainable  ID 
appreciable  quantity,  the   research  was  abandoned.    W 
recently   Thiele   (Ber.  31,  1247)  has  prepared  BfyOTi 
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mm',  and  ihis  product  on  condensation  with  phtbalic 
vdride,  givis  a  diliydnixj  lluiiri-scfiii  liuving  the  cousti- 
ou— 

OH     11  Oil 


(',11, 


/ 

0 

\_ 

_/ 

IK)  / 

~\ 

/ 

CO.  Ox  • 

6 

IK  > - <^ 

~\ 

(HI 

co.o 


OH  oil 

he  corresponding  quinonoid  formula.    The  condensation 

phthalic  anhydride  takes  place  readily,  as  in   the 

I  1 1  v  fluorescein,  a  good  yield    being   obtained.     The 

e  '?s  of  phthalic   anhydride   is   removed   by  boiling  with 

*  r,  and  the  product  is  recrystallised  from  dilute  alcohol, 

fc  ling   microscopic    greenish-golden    shining    plates.     It 

J  lives  in  alcohol    with  a  strong    yellowish  green    fluor- 

e:  nee  and  in  alkalis  with  a  cherry-red  non-fluorescent  colour. 

atiou  in  concentrated  sulphuric  aeid  is  pure  canary- 

y  iw.    This  reaction  and  the  fluorescent  alcoholic  solution 

f  that  the  product  obtained  is  not  purpurin.     On  treat- 

:i  t    with    acetic    anhydride    and    sodium    acetate,    the 

ce  readily  yields  the  tetra-acetate  having  the  formula 

[a(0CsH30)4O3,    which    crystallises    in    small    faintly- 

ih   prisms,  melting   with   decomposition   at  264'  C. 

ixyfluorescein    can    also   be    produced    from    oxy- 

inoue    triacetate  (Thiele,   loc.   cit.)    by    heating    10 

by   weight    of    the   triacetate,    7    parts    of    phthalic 

l    dride,  and  4  parts  of  concentrated  sulphuric  acid   for  a 

minutes  to  145°  C.,  but  is   somewhat  difficult  to  purify 

obtained  by  this  process.     The  product  dyes  nnmor- 

1   wool    and   silk    orange   shades.       On   an    alumina 

bint  it  gives  a  bright  orange,   on  iron  a  bright  violet, 

u  in  chrome  a  rose-red  shade.     All  these  shades  are  fast 

md  do  not  fluoresce.     The   affinity  of  dihydroxy- 

in  for  mordants  is  very  marked,  the   fabric  being 

i  in  the  cold,  but  preferably  at  about   50° — 60°  C. 

e  is  the  case  with  Gallein,  and   it  therefore  appears 

i  hat  dihydroxy  fluorescein  is   represented  by  the 

1  formula — 

OH    O 


\_ 

sc 

H4C6.C 

O 

\_ 

OH 

OH 

t  that  of  Galleiu  is- 


\_ 

Noh 

H02C 

HA-C 

O 

\ 

\qh 

OH 

.rives    reddish-violet   shades    on    alumina   and 
bluish-violet   on  iron   mordants,  due  probably  (o  the 
nt  arrangement  of  the  hydroxvl  groups,  which  may 
•  count  for  the  lack  of  fluorescence  in  this  compound, 
e  action  of  bromine  on   dihydroxyfluorescein   yields  a 

lin,  which,  however,  according  to  analysis 
rs  to  be  a  dibromodihydroxyfluoresceiu.  It  crystal- 
rom  acetic  acid  in  small  greenish-golden  prisms,  whilst 
■lour  of  its  solution  in  alkalis  is  not  very  different 
that  of  dihydroxyfluorescein.  The  shades  on  mor- 
are  redder,  but  the  difference  is  not  so  great  as  might 
been  expected. — T.  A.  L. 


Dihydroxyfluoretcein.     ,1.  I  hid,  ami  < '.  Jaeger. 
>'■'  r.  L901,  34,  ,  12   ,  2617— 2620, 
Tin:  authors  refer  to  Liebermaon's  publication  | 
>ng  abstrai  1 1   on   thi     Bill  col       'I  hi  |    obtain    flibj 

''■"•"'-   ci  i> he  sttn  b>ul  purify  it  by  extract 

crude  in, 'It  with  80  percent,  Bulphuric  acid  una   we 
tvith  iv. ii  i.     u  hen  suspi  a  li  .i   in  foui   li  ts  wi  ight  of 

glacial  acetic  acid  and  treated  with  f -  atomic  pro] 

of  bromine,  it  i-  converted  into  .i  aibi ide,  «  h 

'['  S()dii icetate  to  a  faintly-green  fluorescing 

lion,  her,, niin-   rose-coloured,  and  non-fluorescent,  on 
ment  with  alkalis,     (in  heating  dihydroxyfluorescelo 

7—8  times  its  ,|  ror 

two  hours  to  120°  C.  and  precipitation  with  water, a  pi     ' 
is  obtained  to  which  the  nam.    \  ioleJn  has  been  given,     lie 
■substance  .lissohes  with  a  violet   colour  to  a  certain  extonl 
in  nitrobenzene,  glacial  aceti      ioid,  and  aniline,  and   _■ 
indigo-blue  salts  with  alkalis.    It  probably  has  tbe  following 
constitution  : — 


/\ 
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and  is  thus  an  amhraquiuoih  derivative  similar  to  Ccerulein. 
The  tetra-acctate  forms  lark  brownish-violet  powder, 
easily  Boluble,  with  a  reddish-violet  •■lour,  in  glacial  acetic 
acid,  acetone,  acetic  ester,  and  chloroform,  I  ut  very  slighllv 
soluble  in  water. — T.  A.  li. 

Oxyhydroquinoneplithaletn  ,■  Fluorescein  Esti  rs.  W .  Feuer- 
stein,  M.  Dutoit  and  J.  Wallach.  lier.  1901,34  [12] 
2637— 2C42. 
Since  oxyhydroquiuone  by  Thiele's  researches  has  become 
a  tolerably  readily  obtainable  substance,  and  in  view  of 
Kostanecki's  mordant  theory,  according  to  yvhich  the 
introduction  of  two  o-hydroxyl  groups  into  any  chromo- 
phore,  confers  mordant  dyeing  properties  upon  the  sub- 
stance, it  appeared  of  interest  to  examine  the  action  of 
phthalic  anhydride  on  oxyhydroquinone.  The  authors 
confirm  Liebermann's  results  (see  preceding  abstract-), 
and  his  conclusions  as  to  the  formula  of  the  subst ai 
which  they  support  by  some  new  facts.  They  find  that 
the  dyestuff  contains  a  carboxyl  group,  since  by  heating 
with  alcohol  and  sulphuric  acid  it  is  converter;  into  the 
ester  yvhich  crystallises  from  alcohol  in  green  plates  melting 
at  326°  C.  The  product  differs  from  the  original  one  in 
being  quite  insoluble,  even  in  boiling  water.  By  treatmi  nl 
with  acetic  anhydride  and  fused  sodium  acetate,  the  ester 
\  ields  the  tetraeetyl  compound  which  forms  orange-yellow 
crystals  melting  at  239"  C.  The  tetracetyloxyhydroquinone 
phthalein  they  find  similar  t<>  Liebermann,  crystallises 
from  acetone,  and  melts  at  264"'  C,  whilst  the  tetrabenzoyl 
derivative  separates  from  a  mixture  of  benzene  and  light 
petroleum  spirit  in  large  crystals. 

Flimrcsn  hi  F.sl,r. — Contrary  to  what  has  generally  I  ■.  ■  , 
assumed,  it  is  found  that  fluorescein,  when  heated  with 
twice  its  yveight  of  absolute  alcohol  and  one  and  a  half 
times  its  weight  of  concentrated  sulphuric  acid,  is  converted 
into  its  ethyl  ester.  This  product  melts  at  24:;  C,  is 
insoluble  in  sodium  bicarbonate,  and  when  toiled  with 
dilute  soda  lye  yields  ethyl  alcohol  and  fluorescein.  On 
boiling  yvith  acetic  anhydride  and  sodium  acetate,  it  yields 
acetylfluoresceTn  ethyl  ester  having  th;-  formula — 

/Vo./\ 


O: 
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tone  in  orange-coloured  needles 

■    191     C.     Fluorescein   methyl   ester   molts   al 

11  i  form*  shining  preen   crystals  with  a  reddish 

,  yerj  sparingly  soluble  in  tin-  usual  solvents.— T.  A.  1/. 

I   real;     Hydroxy  -  Derivative!     of . 

K.  Votocek  aud  J.  Jelinek.     Chem.-Zeit.  Hep.  1901,  25, 
274. 
authors   tiud  that    in  the   condensation  of  carhinols, 

phenol  hydroiyl  <lo  s  not  alwaysenter  the  para  position 
is    would   be  expected,    but   also  the  m-  aud   o-positions. 

■  have  condensed  tetramethyldiaminodiphenylcarbinol 
with  0-naphthol,  phenetol,  anisol,  guaiacol,  aud  resorcino) 
methyl  ether  aud  dimethylanihne  with  anisaldehyde 
p-el  Lehyde,     protocatechualdehyde,     piperonal, 

0-resorcylaldeb.yde,  aud  3-naphthaldehyde.     The  introduc- 

.1"  more  than  one  hydroxy]  can  change  the  colour  of 
the  parent  substauce  Malachite  Green  to  violet.  This  effect 
depends  upon  two  factors,  the  mutual  position  of  the 
hydroxyls  and  their  position  with  regard  to  the  methane 
carbon,  and  does  not  therefore  follow  any  simple  law.  The 
-•institution  of  the  hydroxy!  hydrogen  by  acetyl  produces  a 
regular   change    in    the  shade   of  the  dyestuff  from  violet 

irds  the  green  portion  of  the  spectrum,  whilst  the 
replacement  of  the  hydroxy!  hydrogens  by  alky]  groups  bus 
scarcely  any  effect  on  the  shade  of  the  dyestuff.  The 
thiophenols  react  with  tetramethyldiaminodiplienylcarbinol 
in  a  different  manner  from  the  phenols,  and  in  presence  of 
phosphorus   oxychloride,   no    tripheuylmethane    dyestuff  is 

,' ■  1.  but  a  substauce  containing  sulphur  which  belongs 
probably  to  the  aromatic  pinacones. — T.  A.  L. 

I  II '  v/i no  -ychromone  ;  Synthesis  of .    St.  v.  Kostanecki, 

I.  Paul  andJ.Tambor.  Ber.  19i>l,34,  [12], 2475— 2479. 
It  having  been  showu  that  the  oxidation  product  of  brasilin 
i-  :>-hydroxychromouol,  the  authors  propose  to  continue 
their  investigations  in  the  ehromone  group  with  a  view  of 
subsequently  synthesising  brasilin  and  hematoxylin.  The 
chromone  derivatives  hitherto  synthesised  have  all  contained 
alkyl  groups  in  the  jB-positiouof  the  7-pvrone  ring,  whereas 
the  brasilin  oxidation  product  is  a  derivative  of  chromone 
itself.  The  authors  have  succeeded  in  obtaining  3-hydroxy- 
ehromone — 

/\ 


HO. 


\/ 


O  .  CH 
)  .CO.CH 


synthetically  as  follows  : — The  llesacetophenone  ethyl  ether 
condenses  in  presence  of  metallic  sodium  with  oxalic 
diethyl  ester  to  form  4-ethoxy-2-hydroxybenzoylpyruvic 
etbyl  ester — 

4.2.1.C6H,.C,.H5O.OH.CO.CH„.CO.C02C2H5 

which  crystallises  from  alcohol  in  well-formed  white  prisms, 
melting  at  100°  C.  On  cohobating  the  alcoholic  solution 
with  hydrochloric  acid  (_sp.gr.  1-19)  a  voluminous  preci- 
pitate is  formed  after  some  time,  consisting  of  3-ethoxy- 
chromone-£-carboxylic  acid.  This  product  separates  from 
alcohol  in  groups  of  prismatic  needles,  melting  at  234'  C, 
giving  off  carbon  dioxide  and  yielding  3-ethoxychromone, 
which  crystallises  from  dilute  alcohol  in  long  needles,  melt- 
ing at  121°  C.  This  differs  from  the  foregoing  compound 
i>,  in  behaviour  to  concentrated   sulphuric  acid,  in  which  it 

!ves  to  a  colorless  solution  with  a  violet-blue  fluor- 
escence, whereas  the  carboxylic  acid  gives  a  yellow  non- 
fluorescent  solution.  On  boiling  the  product  with  hydriodic 
acid  (sp.  gr.  1-9;  for  some  time,  the  alkyl  group  is  removed, 
and  3-hydroxychromone  is  formed.  This  substance 
crvstallises  from  water  in  tufts  of  white  needles,  melting 
i  .     It  dissolve-  in  soda   lye  to  a  colorless  non-fluor- 

>it  solution,  and  behaves  to  sulphuric  acid  like  its  ethyl, 
— T.  A.  L. 

1    i-Benzopyranol;   Derivatives  of .      ///.     C.  Billow 

i  \V.  von  Sicherer.     Ber.  L901,  34,  [11], 2368— 2385. 

Is  continuation  of  previous  work  (see  Bulow  aud  Wagner, 

Journal,    1901,  704    and   799),  and    with    a    view    of 

investigating    the   stability  of  the    hydroxyl  group    of  the 


pyrauol  ring,  the  authors  have  condensed  dibenzoylnietht 
the  aromatic  *'  homologue  "  of  acetylacetone,  with  r< 
in  glacial  acetic  acid  by  means  of  gaseous  hydrochloric  a 
and  have  obtained  _' .  I  -  diphenyl  -  7  -  hydroxy-[  1 .  l-ben| 
pyrauol]  having  the  formula  — 


/\ 


O.C.Q.H, 


The  hydroxyl,  attached  to  the  carbon  atom  4  has  carbioi 
rather  than  phenoli.'  properties,  aud  on  heating  the  prod 
with  hydrochloric  arid  under  pressure,  this  hydroxyl 
replaced  by  chlorine,  which  can  be  split  off  b\ 
treatment  with  water.  Moreover,  a  diacetyl  or  diben, 
compound  can  be  readily  obtained,  or  an  acetylbcn; 
derivative.  A  dimethyl  ether  has  also  been  prepared.  I 
the  previously  prepared  p\  ranol  derivatives,  the  new  pro< 
gives  a  hydrochloric  acid  addition  product,  and  the  sulpl 
aud  picrate  have  also  been  obtained,  together  with  the  pla 
and  aurichloride  salts.  By  the  action  of  lo — 29 
cent,  caustic  potash  at  a  high  temperature,  2.4-diplie 
7-hydroxy-[l  .4-benzopyranol]  is  decomposed  quani 
tively  into  acetophenone  and  benzoresorcinol.  Bromiin 
acetic  acid  solution  gives  a  crystalline  scarlet  prccipit 
dissolving  to  a  non-fluorescent  solution  in  con 
sulphuric  acid.  Reducing  agents  convert  2.4-diphe 
7  -  hydroxy-  [1. 4-benzopyranol]  into  2.4-diphenyl-J 
droxy  [1 . 4-benzodihydropyran),  which  also  gives  a  1 
fluorescent  solution  in  concentrated  sulphuric  acid, 
pyranol  derivative  only  contains  the  phenolic  hydn 
which  is  readily  identified  by  its  behaviour  to  alkalis 
capability  of  yielding  an  acetyl  compound.  The  pyr 
derivative  gives,  with  sodium  nitrite,  a  crystalline  nit 
compound,  in  which  the  uitroso  group  enters  the  positio 
This  product  shows  Liebermann's  nitroso  reaction. 

- T.  A. 

Indandion      [Diketohi/dritidenc]  ;    Derivatives     of    - 
E.  Noelting  and  H.  Blum.     Ber.  34,  [12],  2467—241 

Indasdion  [diketohydrindeue]  reacts  readily  with  bei 
dehyde  (Kcitzle  and  Wislicenus,  Annaleu,  252,  "-' 
form  beuzal-indandion — 


/\/ 
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This  substance  has  the  properties  of  a  chromogen  accor  g 
to   Kostanecki   (lier.    1897,30,   1183),  who  show. 
dihydroxy   derivative  (with  the  hydroxy  group-  il 
position  to  each  other)  was  a  mordant  dyestuff. 

The  authors  have  prepared  amino  derivatives  of 
indandion,  which  prove  to  be  weakly  basic  dye- 
accordance  with  Kostanecki's  view  of  the  parent  SD 

Dimethyl -p-:tniinobcn:jl-indandion — 

«,1I  /  >C:CH.CJI4.N(C1I 

\C0' 

is  prepared  by  boiling  molecular  quantities  of  iudan 
diniethyl-para-amiuo-benzaldehjde  iu  alcoholi 
by    heating   an    intimate    mixture  of   these   suhsl 
li'iO'  C.  in   the   oil-bath.     The    substance    (in.   pt 
sparingly  soluble  in  alcohol,  from   which  it  crysta 
idid  steel-blue  needles.     It   is   more  soluble  ii 
(deep  red   crystals),  but   the  best  solvent  i- 
acid.     The  hydrochloride  is  stable  only  in  the 
and  is  immediately  dissociated  by  water.      Bright  reds' 
arc    produced   on    tannined  cotton,   and  also   on  wool ' 
silk,  from  a  weakly  acid  bath. 
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■i  Aminobt  nzal-indandioH — 

(11,/  >C:CH.CeH4.NH 

vminobenzaldehyde  poh  m   i  i  ies  mi  standin I  docs  not 

this  condition.     Ii   can  be  depolymerised  by  dis- 

in  hydrochloric  acid  a nu  repivcipitating  by  ammonia. 

substance   is  now  soluble  in  alcohol,  and  the  solution 

i-    readily  with   indandion.      p-A  rainobcnznl-indandion 

blue   leaflets  from  aleobol)   dec, imposes  at    '217  . 

ibility    in    all    solvents    is    less    than    that   of    the 

ril  product.     Taouincd  cotton,  and  also  wool  and 

.  arc  dyed  bright  yellow  shades. 

\   tro-4'-dimelhylamino-be>izal-indandion. —  The    re- 

■tween     indandion     and      nitr.idiuiethyl  /i-amim. 

ehyde  is  carried  mil  as  above.     The  yield,  as   in  the 

ndensatious,  is  nearly  quantitative.     Owing  to 

influence    of   the    nitro   group,    the    substance    is    not 

of  forming  salts,  and   therefore  cannot    be   li\edon 

sation     op     o-Amino     Hdxzvldehydis      with 

ON.  —  Indandion    reacts     readily,     not     only    with 

taldehyde,  hut  also  with   aniline ;    and   therefore    with 

lien/aldehyde,  a   double  condensation  takes   place. 

lecules  of  water  being  lost. 
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Quinolyleno-phenylcne-kctone. 

juinolylene  -  phenylene  -  ketone  may  be  described  as  a 
rene  ketoue  in  which  a  quinolylene  nucleus  replaces 
benzene  nucleus.  The  reaction  is  carried  out  by  heating 
intimate  mixture  of  the  two  substances  (in  molecular 
■unions)  on  the  water-bath.  The  yield  is  quantitative. 
substance  melts  at  175"  (from  alcohol).  Insoluble 
ater  or  alkalis,  it  dissolves  in  not  too  dilute  acids.  An 
ue  and  phenyl-hydrazone  are  described. 

'ylenephenytene-methane  is  obtained  by  distilling 
ketone  with  an  excess  of  zinc  dust  and  zinc  oxide. 
it.  166  — 107°  (white  crystals  from  alcohol).  When  the 
y  is  heated  with  lead  oxide  a  red  substance  is  produced, 
ih  is  doubtless  analogous  to  #('j-diphenylenethane,  the 
hydrocarbon  obtained  by  Graebe  from  fluorene. — H.  L. 

7-Cyanostilbene  ;  Isomeric  Diamino  Bases  of . 

M.  Freund.     ISer.  34,  [12],  3104—3108. 

:  author  shows  that  4.4' .diamino-1  cyano  stilbene  — 

CN  _v 

NH3<]_[>.C:CH.O>XH2 

the  isomeric  bases  3.3'-diamino-7-cyano  stilbene  and 
-iliamino-7-cyano-stilbene  (just  as  p-diamino-stilbene 
lenzidine)   have    the   property  of  forming   powerfully 

tctrazo  dyestuffs. 
A'-dinitro-'-cyano-stitbene  (silky  yellow  needles,  m.  pt. 
)   is   prepared   by   the    nitration    of    7-eyano-stilbene 

i.  Anualen,  250,  124).  The  yield  is  60— 70  per 
.  of  the  weight  of  substance  taken.  The  corresponding 
lino  base  is  obtained  on  reduction  in  the  form  of  red- 
vn  needles  (from  alcohol)  which  melt  at  1SS3.  When 
is  tetrazolised  and  combined  with  II -acid,  a  deep  blue 
•turl  is  formed  ;  with  R-salt  a  violet-blue  is  produced. 
■V-dmitro-~-cyano-stilbene  is  the  condensation  product 
n-uitrobeuzylcyanide  with  m-nitrobenzaldehyde.  It  is 
vstalline  brown  substance  melting  at  204  .     The  diamino 

lallises  from  alcohol  in  fiat  red  needles,  m.  pt.  145° 


—  l"'.     The  H-acid  dyestufl   dyes  cotton  a  blue-red, the 

li-salt  combination  dyea  a  salt vd  shade. 

'  7  cyano  stilbene     has     been    described     by 
Ber  23,  3135).      Th  base  obtained  on 

redd      hi  melts  at  ins  -   110°.     The  dyestufl 

liate  in  shade  between  th  ise  obtai  i  i  from  ih 
isomeric  i.ases  described  above 

Pachorr  has  shown  that   thi    cya    i  derivatives 

prepared    from   o-nitrobenzaldehyde    are   converted    by   a 

molecular    transposition    to    derivatives    ,,f    ainido  iiiinoline 
i  Ber.  29,  196). 

The  author  has  obtained  py-\-amhw  y 
quinoiine  — 


ill 


i     <  ,11, Ml, 
i   .Ml. 


by  the  action  of  tin  and  hydrochloric  acid  op  i.'i'-dinitro- 
7-eyano-stilbene.  The  latter  substance  melts  at  184°,  and 
is  obtained  by  condensing  ;>  -  nitrobenzyl  cyanide  with 
o-nitrobenzaldehyde  by  means  of  sodium  ethylate  (Remse, 
loc.  cit.).  An  intermediate  body  (not  described  by  llemse) 
was  obtained,  oiz.,  2' . i-dinitro-7-hydroxy-7-cyano-diphenyl- 
etftane— NOs.CGHj.CH(OH).CH(CN').C6H4N02— melting 
at  His  ■  Concentrated  sulphuric  acid  or  sodium  ethylate 
converts  this  substance  into  2'.4-dinitro-7-cyano  stilbi  di 

— H.  L. 

Di-p-aminophenyl-cyano-buladi'en  ;    Substantive  Native  of 

Azo  Dyes  prepared  from M.   l'reuud.     Her.  34 

[12],  3109. 

Dl-p-AMI.\(lPHEXVt.-ClANO-CUTAI>IK.N  — 

NHj.C8H4.CH:CH.CH:C(CN).C6H4.NH2 

a  base  analogous  to  cyano  diamino-stilbene  (see  preceding 
abstract),  but  in  which  the  two  benzene  rings  are  separated 
by  a  chain  of  four  carbons,  is  likewise  capable  of  forming 
substantive  azo  dyestuffs.  p-Xitrociunamic  aldehyde  con- 
dense 1  with  p-nitrobenzyl  cyanide  yields  di-pnitropkenyl- 
cyanobutadicn.  This  substance  (m.  pt.  276°  C.)  crystallises 
in  yellow  needles,  which  are  very  sparingly  soluble  in  the 
usual  solvents.  On  reduction  with  sodium  sulphide,  di-p- 
aniiuophenyl-cyano-butadien  is  obtained.  The  product  is 
crystalline,  of  a  yellow-brown  colour,  and  melts  at  19b°  C. 
When  combined  with  H  acid,  it  yields  a  fine  blue  dyestufl, 
which  dyes  unniordanted  cotton  well.  The  dyed  materials 
are  fast  to  light,  to  washing,  and  to  acids.— II.  L. 

PATENTS. 

Colouring  Matters  [Black]  \  Production  of  New .     I. 

Levinstein,   C.    Mensching,   and   Levinstein,  Ltd.,   Man- 
chester.    Eug.  Pat.  18,756,  Oct.  20,  1900. 

The  azo  dyestuffs  obtained  from  o-nitrophenol  and  its 
homologues  and  diazo-uitranilines  give  black  dyestuffs  for 
cotton  when  treated  with  sulphur  and  sodium  sulphide. 
For  example,  the  azo  product  obtained  in  the  usual  manner 
from  13-8  kilos,  of  p-nitrauiline  and  an  alkaline  solution  of 
13-'.i  kilos,  of  o-nitrophenol  is  mixed  with  140  kilos,  of 
sodium  sulphide  and  60  kilos,  of  sulphur,  the  whole  beinn- 
heated  to  170° — 180°  C.  for  three  boms,  water  being  added 
occasionally  to  prevent  the  melt  becoming  dry.  It  is  then 
heated  for  one  hour  to  dryness  at  ISO"  ('.,  and  after  grinding 
may  be  at  once  used  for  dyeing  purposes.  The  azo  dye- 
stuff  may  also  be  boiiei  with  126  kilos,  of  sodium  sulphide 
and  46  kilos,  of  sulphur  in  150  litres  of  water,  either  in  an 
open  vessel  or  under  a  reflux  condenser,  for  about  24  hours. 
The  reaction  product  is  then  made  acid,  or  air  is  blown 
through  the  liquid,  uutil  the  dyestuff  is  precipitated.  After 
filtering,  the  product  may-  be  used  for  dyeing,  together  with 
sodium  sulphide.  The  azo  products  may  also  be  mixed 
with  dinitrophenol,  picric  or  picramic  acid,  or  oxvdinitro- 
diphenylamines  or  their  homologues.  and  heated  with  sulphur 
aud  an  alkaline  sulphide  as  described.— T.  A.  L. 

r.   2 
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Colouring   Matters  [Violet]    belonging  to  the  Dtpkenyl- 
anapktht/lmethane  Series;  ManufHcture  oj  Sulphonated 

C.    D.    Abel,    London.       From    the     "  Acticn- 

sch&A  fur   Anilinfabrikation,"   Berlin.       Eng.    Pat. 

22,456,  Dec  10.  1900. 
In-  patentees  Balphonate  a  diphenyl-B-naputhyl-methane 
derivative  with  faming  sulphuric  acid  at  tin-  ordinary 
temperature.  For  instance,  20  kilos,  of  Victoria  Blue  i  R. 
ifrom  tetranicilnldiamiuobcnzophenone  and  methylphenj  l- 
a-naphthylamine)  arc  stirred  into  80  kilos,  of  faming 
sjlphurie  acid  (30  per  cent  SOj)  at  a  temperature  not 
exceeding  !0  C.  The  melt  is  then  heated  for  about  one 
b„u:  until  a  sample  dissolves  completely  in  dilute 

ammonia,  when  the  whole  is  poured  on  to  ice,  redJBBolved 
in  sodium  carbonate  solution  and  the  sodium  salt  of  the 
new  snlphonic  acid  which  Beperates  is  filtered  off.  It  dyes 
wool  a  pure  deep  violet  from  an  acid  bath. — T.  A.  L. 

yitro-.  Azoxy-,  Azo  .  and  Hydrazo-Compounds  ;  Improved 

Process  for  Seducing .    It.  J.  Urquhurt,  Manchester. 

From  VVeiler-ter  -  Meer,  Ferdingen  a/Rhein,  Prussia. 
Eng.  Pat.  15,706,  An?.  3.  1901. 
The  patentees  employ  iron  and  caustic  soda  as  reducing 
■gents,  the  quantities  in  the  case  of  nitrobenzene,  which  can 
be  successively  reduced  to  azoxy-,  azo-,  or  hydrazo-benzene 
or  aniline,  being  as  follows  : — 1,000  kilos,  of  nitrobenzene 
and  750  kilos,  of  iron  are  heated  together  in  a  boiler  to 
about  90  ( I.  >oo  kilos,  of  caustic  soda  lye  (55  B.)  are  then 
graduallv  added,  the  temperature  being  maintained  at 
100" — 120D  C.,by  steam  or  by  cooling.  When  the  smell  of 
nitrobenzene  has  disappeared  and  the  product  solidities  at 
31  C  ,  the  azoxybenzene  may  be  drawn  off.  In  order  to 
produce  azobenzene,  further  250  kilos,  of  iron  and  30 
kilos,  of  caustic  soda  lye  are  added.  The  solidifying  point 
of  the  product  falls  to  25'  C.  and  subsequently  rises  to 
about  63"  C.  denoting  the  formation  of  azobenzene.  A 
further  quantity  of  2J0  kilos,  of  iron  and  300  kilos,  of 
caustic  soda  solution  yields  hydrazobenzene  the  solidifying 
point  of  the  product  lirst  falling  to  about  55°  C.  and  after- 
wards rising  to  122' — 125°C.  In  this  case  the  temperature 
is  allowed  to  rise  to  130°  C.  in  order  to  prevent  the  product 
solidifying  in  the  apparatus.  In  order  to  carry  the  reduction 
on  to  "aniline,  another  250  kilos,  of  iron  and  300  kilos,  of 
caustic  soda  lye  arc  added  and  the  mixture  is  further  heated. 
The  aniline  formed  is  subsequently  separated  by  distillation. 
All  or  any  of  these  proportions  may  be  altered  as  may  also 
the  temperatures,  and  examples  are  also  given  in  which  the 
reduction  takes  place  in  an  indifferent  medium  such  as  a 
high-boiling  hydrocarbon. — T.  A.  L. 

Marking  Inks,  for  Marking  Linen,  Cotton,  and  Silk 
Fatirics,   and   the    Like,   and    an    Improved    Vessel  Jor 

Holding  the  Same  ;   Itrpt.  in  Coloured .    A.  Baylies, 

Loudon.    Eng.  Pat.  21,0G3,  Nov.  21,  1900. 

The  process   described   consists   substantially    in   forming 

Aniline  Black  on  the  fibre. — E.  B. 


V.-PREPARING,  BLEACHING,  DYEING, 

PRINTING   AND    FINISHING    TEXTILES, 

TARNS,  AND  FIBRES. 

Silk  ■   Tin  Fibroin  of.     F.  Fischer  and  A.  Skita.     Chem.- 

Zeit.  Sep.  1901,25,  [76],  27-1. 
The  only  decomposition  products  of  silk  fibroin  which  have 
hitherto  been  identified  are  tyrosine,  an  aminopropionic  acid 
and  glycocoll.  The  authors  now  find  that,  the  tyrosine  is 
identical  with  the  /-tyrosine  of  casein  and  other  protcuK 
whilst  the  aminopropionic  acid  is  identical  with  (/-alanine. 
In  order  to  separate  the  ether  amino  acids  present  in 
fibroin,  recourse  has  been  had  to  tha  esterification  method. 
It  is  found  that  the  composition  of  fibroin  is  more 
complicated  than  had  been  previously  assumed,  and  when 
decomposed  with  hydrochloric  acid,  it  yields,  in  addition 
to  tyrosine,  aminopropionic  acid  and  glycocoll,  /-loucin, 
{-phenylalanine,  and  some  other  amino  acids.  The  separa- 
tion of  glvcocoll  from  the  amino  acids  richer  in  carbon,  is 


best  effected  byconversion  into  the  esters  and  crystallise  , 
of  the  glycocoll   hydrochloride  from   alcohol.     In  o 
determine  the  relation  between  the  optically  active  fore 
alanine  and  of  lactic   acid,   the   authors   have  decompi  i 
(/-alanine  with  nitrous  acid,  obtaining  (/-lactic  acid,  so-ca  I 
sarcolactic  acid.     Hence  the  (/-alanine  corresponds  in  <  . 
stitution  to  ./-lactic  acid.     They  obtained  from  100  part  f 
fibroin,  10  parts  of  /-tyrosine,  2 1  parts  of  (/-alanine, 
of  glycocoll,  and  about   1 — 1-5  parts  each  of  /-leucine 
/-phenylalanine,  and  are   at   present  investigating  the  c 
position  of  silk  gum,  which,  in  contradistinction  to  fib:  . 
is  rich  in  diamino  acids.— T.  A.  1.. 


Gelatin  for  Albumin    in    Calico    Printinq,   Substitutio)  f 

.     F.   Binder  and  C.  Sunder.     Bull.  Soe.  Ind.  > 

house,    1901,   330 — 331.      (Also    Report   on   the   alj 
Paper.     L.  Baumann,  ibid.,  329.) 

The  following  compounds  render   gelatin    insoluble    » 
printed  in  admixture   with  it  and  steamed   for  an   h< 
Sodium  carbonate  (4  per  cent,  of  the  weight  of  the  gelai  . 
sodium  acetate,  aluminium  hydrate,  chromic  hi  drat' 
hydrate,  ferrous  carbonate,  copper  oxide,  copper  cat 
manganese    oxide,     magnesium    carbonate,    zinc    tan  e 
stannous  hydrate,  stannic    hydrate,  and   lead  acetate, 
addition  of  vegetable   or  mineral  oil,  vas.elin,  &c.,  inert 
the  brightness  and  fastness  of  the  prints.     The  copper,  i  . 
and   manganese   compounds   and   zinc    tanuate    give 
effects.        Magnesium    carbonate    graduallv    thickens    a 
printing  mixtures,  and  finally  coagulates   them.     The    t 
results  are  obtained  with   zinc   acetate.     The  colours  rj 
with  this  keep  well  and  coagulate  after  4  minutes'  steam  . 
Reserve   effects  may  be  produced   with   advantage   nt  r 
Aniline  Black  by  the  use  of  the  mixture  of  gelatin  and 
acetate,  along  with  suitable  pigments,  in  place  of  tl 
mixtures  containing  albumin.   A  reserve  thickening  suit 
for  this  purpose  consists  of  25  parts  of  glue-gum  tr.i 
paste  (prepared  by  boiling  for   6  hours  equal  parts  of 
and  gum  tragaeanth  paste),  10  parts  of  zinc  acetate 
of  sodium  acetate,  and  20  parts  of  ole'in. 

Ancnt   the   foregoing  process,  Baumann   states  that 
colours  obtained  are  very  bright,  and  they  cost   li 
the  similar   colours  fixed  by  means   of  albumin, 
other  hand,  however,  thev  are  less  fast  than  the  latter. 

— K. 

Chrome  Mordants  ("  Naif  Discharges"),  Action  q 

Phosphates  upon  .     F.  Binder  and  C.  Zundel.    1 

Soc.    Ind.    Mulhouse,    1901,   332—333.      (Also    B 
upon  the  preceding  by  C.  Schoen.     Ibid.  331—332.) 

Whex  a   tissue  padded  with  chromium  sulphate-ao 
printed  with  thickened   solutions  of  the  ortho-,  meta-,   1 
pyrophosphates  of  soda  respectively,  and,  after  being  stea  d 
for  a  minute,  is  passed  into  a  hot  solution    of  sodium 
bonate,  an  apple-green  colour  is  obtained  where  the  or  - 
phosphate   has  been  printed,   the  pyrophosphate  1 
grey-purple,  and  the  metaphosphate  a  dull  green  col  r. 
On  dyeing  with  Gallocyanine,  the  compounds  thus  prodi  1 
attract  the  dyestuff  considerably  less  than  does  the 
hydrate  in  the  ground  of  the  tissue,  "  half  discharge 
resulting.     The  compound  formed  from  the  ortho  salt  i  - 
more   than   that  produced  from  the   meta  salt,  « 
from  the  pyro  salt  is  very  slightly  coloured.     To  a 
reaction  in  practice,  the  tissue  is  first  padded   in  a 
of  chromium  sulphate-acetate  and  dried.     It  is  then 
with  citric  acid  to   produce  a  white  reserve,  steaim 
minutes  at   100°  C,  printed  with   sodium   pyropli 
again  steamed,  for   a  length  of  time  depending  a| 
degree   of  "  half  discharge  "  desired,  fixed  in  sodium 
Innate   solution,  dyed  with   any  suitable  colouring  ma 
cleared  with  bleaching  powder,  soaped  and  finished. 

Schoen   who   has   examined  the    process,  confirm- 
authors'  statements. — E.  B. 

Mithyleneresorcinol  as  a  Mordant  for  Basic  Dyestu[> 
A.  M.  Newjadomsky.  Farber-Zeit.  1901, 12,  [I9j,  293-  L 
C.   Favre    has   observed    (this   Journal,    1901,   71o) 
"  methyleneresorcmol,''    a    compound    produced 
action  of  formaldehyde  on  resorcinol,  is  capable  0 
as  a  mordant  for  "basic  dyestuffs,  being,  it  is  ttai 
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fBolenl  in  this  respect  than  antimony  tannate.     The  author 
,i   the   mixture   suggested  by  Favre  for  producing 
i|«in  ihe  cotton  fibre  the  compound  in  question,  deposits  u 
irecipitate   after   standing   for    1  —  1 ',    bonis    and  is,   con- 
lequently,  not  suitable  for  use  on  the  large  scale.     A  mix- 
500  c.c.   of  a   0-2  per  cent,  solution  of  resorcinol, 
lOc.c.  of  a  40  percent,  solution  of  formaldehyde,  and  10  c.c. 
itionof  sodium  bisulphite  at  21°  B.,  remains  clear  for 
'-II  da\s  and  gives  satisfactory  results  when  padded  upon 
oiton  tissues.     To  develop  the  mordanting  compound,  the 
I   be  hung  in  a  cold  room  for  60  hours,  as  Favre 
It   is   more   convenient    in    practice,  however,  to 
Lisli  the  development  by  a  short  steaming  or  to  pass 
be  tissues  into  boiling  water.     The  dyeing  of  the  mordant 
tee   in   2H—30   minutes.     The  colours  obtained  are 
tiller  than    those    produced    upon    an    antimony   tannate 
lordant.     They  are  faster  to  soap  but  less  fast  to  light 
Inu  the  latter.     It   is  difficult   to  obtain  discharge  effects 
in.     In  printing,  a  mixture  of  I  grm.  of  Methylene 
tine,  20  grms.  of  acetic  acid   at  G    B.,  1  grm.  of  resorcinol, 
nd   10   c.c.  of  formaldehyde   (10  per  cent,  solution)  (the 
sickening   agent    is  not   mentioned),  printed  and  steamed 
in   minutes,  gives  a   bright   blue,  which   possesses 
tuess  to  soap  and  light.     Prolonged  steaming  dulls 
lie  colour,  a  change  which    is   also  noticed  with  other  dye- 
ufls,  for  instance.  Capii   Blue   and  Torquoise   Blue.     The 
vestuffs  of  the  triphenylmethane  series,  along  with  Rhoda- 
iiue   and  Thioflavine   T,    withstand   an    hour's    steaming, 
he  fastness  of  the   lakes  produced  from  these  dyestuffs  is 
In  greater  than  that  of  other  lakes  of  the  kind.      All  the 
kes  are  brighter  when  formed  upon  oil-prepared  tissues, 
dditions  of   metallic   salts,  namely,  tartar  emetic  and  zinc 
lloride.  increase  the  fastness  of  the  lakes  ;  thus,  a  mixture 
1  grm.  of  Methylene  Blue,  15  grins,  of  acetic  acid  at  6D  B., 
■o  «rms.  of  gum  solution,  1'5  grins,  of   resorcinol,  10  c.c. 
formaldehyde    (40   per  cent.),    and    10    grins,   of  zinc 
gives  a   lake  which   is  slightly  faster   than  that 
jtaincd  as   above  described.     Tartar  emetic  acts  similaryt 
id  is,  in  general,  a   more  suitable  addition  than  the  zinc 
It. as  it  is  without  the  dulling  action  upon  the  colour  lakes 
certain  dyestuffs  which  the  latter  salt  exhibits. — E.  B. 

!k ;  Method  of  Detecting  certain   Weighting  Matters  in 

.     A.   Romann.     Bull.   Soc.    Ind.    Mulhouse,    1901, 

338. 

See  wider  XXIII.,  page  1147. 

PATENTS. 

rlificial  Horsehair ;   Improved  Process  for  Making . 

F.  Lelmer.  Zurich,  Switzerland.  Eug.  Bat.  17,759,  Oct.  6, 
1900. 

if.  improvements  claimed  consist  in  passing  a  thread  of 
•cittou.  ramie,  cellulose,  vi>cose,  nitrocellulose,  artificial 
k,  or  the  like,"  or  several  such  threads  combined  to  the 
ukness  of  a  single  horsehair,  through  a  solvent  such  as 
imoniucal  copper,  zinc  chloride,  ether-alcohol,  sulphuric 
id.  The  separate  fibres  and  threads  are  thus  caused  to 
ton  and  form  a  homogeneous  thread.  They  are  then 
awn  through  suitable  hardening  liquids  or  exposed  to  the 
',  to  prevent  excessive  action  of  the  solvents  and  to  pre- 
rvi  the  form  of  the  thread.     The  following  is   an  example 

the  process  for  a  thread  composed  of  cellulose  -.—The 
v  thread  is  drawn  slowly  through  a  solution  of  "  16  parts 

weight  "  of  freshly  precipitated  oxide  of  copper  in  1  litre 

ammonia  (sp.  gr.  0-91).  After  being  freed  from 
I  ihe  solvent  hy  means  of  a  pair  of  rollers  through 
lichit  is  drawn,  it  is  passed  slowly  through  a  5  per  cent, 
lution  of  sulphuric  acid,  and  it  is  then  washed,  wound  on 
eel,  dried,  and  finallv  bleached  in  a  dilute  chlorine  bath, 
J  washed  and  dried."  The  threads  obtained,  as  described, 
iy  be  further  treated  with  solutions  of  india-rubber  or 
latin,  or  with  collodion,  to  till  any  defective  places  in 

m.— E.  B. 

•m  in  the  Form  of  Cops,  Bobbins,  or  the  like;   Treating 

.     \Y.  Coventry,  Salford.    Eng.  Pat.  20,332,  Nov.  12, 

1900. 

us  apparatus  is  an  improvement  capable  of  being  ap- 
ed to  the  cop-dyeing  machine  previously  described  (this 


Journal,  1899,  912).     The. modified  dj  fitted  with 

a  central  vertical  air-pipe  surrounded  by  movable  cop- 
bearing  carrier,  making  joint  with  a  Bleeve  fixed  on  the 
bottom  of  the  vat,     The  space  between  the  central  air-pirn 

and  the  interior  of  the  cop  earriei  and  sleeve  forms  an 
annular  chamber  through  which  t: 

The  upper  part  of  the  central  air-pip-  i  enlarged  and  fits 
the  interior  of  the  cop-earrier  liki      ,  \-  the  carrier 

slides  upwards  over  the  enlargi  I  np]  n  end  of  the  air-pipe, 
an  air-valve  fitted  in  the  hitter  (■pen-  and  places  that  por- 
tion of  the  carrier  which  is  above  the  piston  end  in  commu- 
nication with  the  aii-pump.  The  enlarged  end  of  the  central 
pillar  also  serves  to  cut  oil'  that  portion  of  the  carrier  which 
is  still  in  contact  with  the  liquid  from  the  action  of  the  air, 
and  this  avoids  any  risk  of  drawing  some  of  the  solution 
into  the  air-pipe. — G.  T.  M. 

Dyeing    Machines;    Apparatus  connected   with   Revol 
Swift   Hank .     A.   11     Burrows,   Liversedge,   York- 
shire.    Eng.  Pat,  20,595,  Nov.  15,  1900. 

Tin-:  swift  is  lifted  from  the  dye  vat  by  means  of  a 
mechanism  which  stops  automatically  when  the  frame  is 
raised  to  the  required  height.  This  result  is  attained  by 
attaching,  by  means  of  brackets  or  hangers,  the  uppermost 
horizontal  side  of  the  swift  frame  to  a  horizontal  rail,  which 
can  be  moved  in  a  vertical  plane  by  means  of  chains 
fastened  to  each  end,  connected  together  by  a  book,  and 
attached  to  a  winding-on  boss  or  drum  driven  by  worm 
gearing.  The  end  of  the  movable  rail  nearer  the  driving 
gear  carries  a  bracket  through  which  passes  a  vertical  rod 
having  at  its  upper  end  an  adjustable  stop-nut.  The  lower 
end  of  the  vertical  rod  is  connected  with  on,-  arm  of  a  bell- 
erank  lever,  the  latter  operating  a  strap  fork-rod,  which 
shifts  the  driving  belt  from  the  fast  to  the  loose  pulley. 
The  height  to  which  the  swift  rises  is  determined  by  the 
position  of  the  adjustable  stop-nut  on  the  vertical  rod.  As 
the  bracket  on  the  horizontal  rail  attains  the  required 
position,  it  lifts  the  stop-nut,  thus  causing  the  automatic 
stop-niotiou  to  come  into  operation. — G.  T.  M. 

Dyeing  and  otherwise    Treating    Yarn    in   "Cheese"  and 

other  Compact  Form  ;   Apparatus  for .     C.Hartley, 

Seedley,  Lancashire,     Eng.  Pat.  20,150,  Nov.  9,  1900. 

It  is  often  extremely  difficult,  after  a  dyeing  operation;  to 
remove  the  ordinary  perforated  metal  tubes  from  the  paper 
tubes  on  which  the  yarn  is  wound  in  "  cheese"  or  similar 
forms.  To  overcome  this  difficulty  perforated  metal  tubes, 
having  longitudinal  slits,  are  employed,  and  a  tapering  ring 
or  conical  nozzle  is  inserted  into  the  split  end  of  the  tube, 
causing  it  to  expand  and  press  against  the  paper  tube. 
After  the  dyeing  operation  the  ring  or  nozzle  is  removed, 
the  tube  then  collapses  and  is  readily  withdrawn  from  the 
"  cheese." 

The  perforated  metal  tubes  carrying  the  ';  cheeses  "  are 
mounted  on  a  horizontal  plate,  fitted  with  a  series  of  hollow 
vertical  pillars,  and  from  the  closed  upper  ends  of  each  of 
these  four  radiating  tubes  proceed  to  the  upper  ends  of  the 
same  number  of  "  cheese  "  bearing  tubes.  The  hollow 
pillars  and  the  lower  ends  of  the  perforated  tubes  being 
placed  in  communication  with  the  air-pipe,  the  suction  action 
of  the  pump  is  simultaneously  applied  to  both  ends  of  the 
"  cheese."— G.  T.  M. 

Dyeing  and  otherwise   Treating    Yarn   in    Cop   and  other 

Similar     Compact    Form ;     Apparatus    for  - .        C. 

Hartley,  Seedley,  Lancashire.  Eug.  Pat.' 20,158,  Nov.  9, 
1900. 
Tins  apparatus,  consisting  of  a  cistern  fitted  with  fluid 
inlet  and  outlet,  and  having  round  its  upper  edge  a  channel 
communicating  with  the  interior  by  means  of  a  slot,  contains 
a  movable  box  or  frame  sliding  vertically  on  tbe  sides  of 
the  cistern  and  supporting  the  perforated  cop-carrying 
spindles  on  hollow  tables  attached  to  the  frame  plates. 
These  hollow  tables  have  outlets  leading  into  the  inner 
chamber  of  the  frame.  When  tbe  frame  is  in  position,  its 
outlet  is  in  contact  with  that  of  the  cistern.  The  apparatus 
is  also  fitted  with  a  vertical  air-pipe  passing  from  the  base 
of  the  cistern,  through  the  inner  chamber  of  the  frame,  and 


mo 
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baviog   at   its    upper   end   an   air- chamber    furnished  with 

responding  with  those  of  the  hollow  tables. 

When  the  circulating  pump  is  set    in  motion,  the  dyeing 

ssively   through  cops  spindles,   hollow 

-.  frame-chamber  and  cistern  outlet,  and  is  then  forced 

haonel  round   the  upper  edge    of  the   cistern 

and  thence  into  the  cistern  again. 

After  the  dyeing  operation   the   frame   is  slowly  raised, 

and  as  the  apertures  c  How  tables  pass  over  those  of 

lir-chamber,  the  cops  are  successive^  subjected  to  the 

suction  action  of  the  air-pump  and   drained    of  superfluous 

liquid.— G.  T.  M. 

SizinQ    or     Slashing,     Washing,     and    Similarly 
.,    Apparatus  for .     W.  E.  Heys, 

Manchester.      From  Adolphe    M;i->  ron,   .T.    l'ivert.    !•'. 
Chaplet,  E.  J.  Mueller  and  .1.  Caquelin,  Paris.    Eng,  Pat. 
j    is.  1901. 
The  apparatus   described   consists  of  n    system  of  rollers 
inged  to  carry  the  whole  or  a  portion  of  0  warp  through 
•  dyeing  becks,  subsequently  bringing  the  whole 
of  the  dyed  and  undyed  warp  into  the  sizing  or  Blashing 
vat-.     Before  passing  to  the  slashing  vat,  the  warp  is  sub- 
1  to  the  action  of  a  hollow  compensating   roller,  the 
function  of  which  is  take  np  any  Blackness  of  the  warp  and 
maintain    uniformity  of  tensi  >n.      Since  the  whole  or  only  a 
!>art  of  the  warp  may  pass    un  ler   the    compensating  roller, 
it  becomes    necessary   to   control   the    amount    of  pressure 
exerted  by  the  roller,     [nstearl  of  employiug  several  rollers, 
the  required  variation  in  weight  is  attained  by  the  introduc- 
tion or    withdrawal    of  liquid  through  an    opening    in    the 
hollow  roller.— G.  T.  M. 

'  Dyeing  Machines  used  in  Dyeing  of  Yarns  and  the 

/.ike .     E.  Preston,  Kidderminster.    Eng.  Pat.  21,542. 

28,  1901. 
The  dye  vat,  made  of  sufficient  length  to  accommodate  one 
or  more  swifts  placed  in  parallel,  is  decf  enough  to  admit  of 
the  total  immersion  of  the  rotating  frames  in  the  dye 
liquor.  An  additional  improvement  is  effected  by  closing 
the  vat  with  aluminium  or  copper  covers  during  the  dyeing 
operation.  The  swift  employed  in  this  machine  consists  of 
a  rectangular  frame  rotating  about  a  horizontal  axis  by 
means  of  suitable  gearing.  Adjustable  arms  are  arranged 
on  the  inner  sides  of  the  frame,  the  opposite  arms  being 
connected  by  rods  or  tubes  carrying  the  hanks  of  yarn. 
The  swifu  arc  raised  and  lowered  in  the  ordinary  way. 

— G.  T.  M. 

Blue  Shadei    Past   to  Lijht;    An  Improved  Process  fir 

Producing   on    Wool  .       II.   E.   Newton,   London. 

From  The  Farbenfabriken  vorm.  E.  Bayer  and  Co.,  Elber- 
t"  i  I,  Germany.     Eng.  Pat.  21,130,  Nov.  22,  1900. 

The  dyestuffs  prepared  by  combining  iliazotiscd  p-nitro- 
o-aminosalicylic  acid  (nil  :COOB  :NOa:  Nil..  =  1:2:4:6) 
iM  an  alkaline  solution,  with  aminohydrozynaphthalene 
sulphonic  acids  containing  the  Nil.,  and  t  iH  group-  in  the 
peri-position,  such  as  ihe  3 — 3'  and  2 — 4  dUulphonic  and 
•l-monosulphonic  acids  of  1  —  l'-aminonaphthol,  dye  wool 
from  an  acid  bath  reddish  shades,  which  do  not  resist  light. 
By  the  action  of  copper  salts  these  are  turned  from  red  to 
blue  and  are  rendered  fast  to  light. — E.  15. 

Dyeing   Pattern*   on    Fabrics.       .1.    Holland,   Ashton-ou- 
Mer.-.v.     Eng.  Pat.  17,508,  Oct.  3,  1900. 

PoetiOSS  of  textile  fabrics  or  other  materials  are  preserved 
from  the  action  of  dye  liquors  by  enclosing  them  in  -oft 
metal  forms  before  dyeing.  After  dyeing,  the  forms  are 
mil  the  materials  are  washed,  &c.,  and  finished  as 
usual.  — E.  15. 

Woe  ''     ipable  nj   Absorbing   Dyestuffs.     O. 

Imray,  London,     From  The  Farbwerke  vormals  Meister, 

Lucius   uud   Briiuiag,  Eloechst  a  Main,  Germany.     Eng. 
Pat.  19,668,  Nov.  2,  1900. 

Wool,  is   rendered  incapable  of  absorbing  dyestnffs  of  all 

except  the  basic   class,   by  treating  it   with  tannin 

-tanees  in  a  hot  bath  and   then    with  cettain   metallic 

►  all  antimony  and  chromium  salts  being  found  to 


be  the  most  suitable.  Aluminium  and  zinc  salts  have  n 
sufficient  fixing  power  to  be  of  much  use.  Stanno 
may  be  used  with  advantage,  especially  when  antimoi 
and  chromium  compounds  have  been  employed  to  fix  t 
tannic  acid,  to  strengthen  the  discharging  action  op 
j  o  dyestuffs  of  the  wool  thus  treated.  Iron  aud  copp 
salts  are  less  applicable,  owinsr  to  the  dulness  of  t! 
compounds  which  they  yield.  Titanium  salts  give 
compound  which  is  not  always  advantageous.  The  followii 
example  illustrates  the  process:  —  1O0  kilos,  of  woollen  ya 
are  boiled  for  an  hour  in  about  3,<)O0  litres  of  water  «i 
25  kilos,  of  taunie  acid  and  arc  then  treated  for  half  i 
hour  in  a  separate  bath  with  15  kilos,  of  tartar  emetic.  T 
yarn  is  then  rinsed  aud  dried.  The  result  is  improved  I 
adding  to  the  rinsing  bath  3  kilos,  of  sodium  stannate  alo 
with  the  same  amount  of  concentrated  hydrochloric  acid,  a 
working  for  some  time  in  this.  The  yarn  thus  tn 
woven  in  appropriate  designs  with  white,  unprepared  wool! 
yarn.  Tissues  are  thus  obtained  which  when  they  are  dy 
give  two  coloured  effects,  since  the  prepared  wool  absor 
acid  and  mordant  dyestuffs  less  and  basic  dyestnffs  mi 
than  the  unprepared  wool. 

The  effect   may  be  varied  by  dyeing  with  two  dyeslul 
for   instance,    an    acid   and   a   basic    dye-tuff,    of   differ, 
colours,  or  the   wool,  e.g.,  in   the  loose  state,  ben 
prepared,  may  be  dyed,  for  example,  with   ('urulein  af' 
being  mordanted  as   usual   with  chrome,  and  after  it  li 
been  prepared  and  spun  with   unprepared  wool,  th 
may  be  dyed   with  an   add  dyestuff,  for  instance 
Scarlet  3   11,    which  will   not   dye  the   prepared  wool. 
scarlet  and  cdive  coloured  material  is  produced  in  the  lati 
case. 

For  tissues,  the  process  is  especially  valuable  in  pi 
For  example,  a  suitably  thickened  mixture,  containing  | 
litre   200  grms.  of  tannic  acid  and  100  grms.  of  ai 
at  8°  B.,  is  printed  upon  a  woollen  tissue,  and  this  is 
for  one  hour  and  then  treated  for  half  an  hour  in  a 
containing  5  per  cent,  (of  the  weight  of  the  wool)  of  tar 
emetic.      After  being  well  rinsed  the  tissue  is  dyed,  varic 
two-shade  or  two-colour  effects  being  obtained  according 
the  dyestuffs  employed.— E.  B. 

Printing  Cotton  with  Sulphur  Dyestuffs  ;  New  Process , 

.       H.    E.    Newton,   London.      From   The 

fabriken  vormals  F.  Bayer  and  Co.,  Elberfeld,  Germai 
Eng.  Pat.  19,670,  Nov.*2,  1900. 

I'm;    commercial     preparations    of    the    sulphur 
(Vidal   Black.   Immedial   Black,  &c),  although  ihey  li: 
acquired    a   high   technical    value    in    dyeing,   1 
employed  only  to  a  limited  extent  in  calico  printing.    T 
is  due    to   the   fact   that    they  contain   inorganic  snip: 
compounds,  such   as  sodium   sulphide,  which    blacken 
copper  rollers  used  in  printing.     The  present  invention  1 
for   its   object   the    preparation    of    mixtures   suii 
printing,  containing   the  organic  sulphur  compoum 
reduced   state  and   free  from   injurious  sulphur  compnun 
This  is  attained  : — First, by  dissolving  the  dyestuffs  i 
precipitating  them  with  common  salt   or  an 
ing   with    alkaline    reducing  agents    the   dyi 
have    been   thus    purified.      Secondly,   by   simulta 
precipitating   the   inorganic   sulphuretted    co 
reducing   the   dyestuffs  by  means  of  suitabl 
as   zinc,  along  with  caustic  alkalis.     Thirdly,  hi 
the  reduction  of  the  dyestuffs  by  mean-  of  all 
mixtures,  such  as  caustic  soda  and  glucose,  withonl 
and  then  precipitating  the  hydrogen  sulphide  h\  thi 
of  suitable  metallic  s;dts.  for  instance,  copper  sulph 
"  pyrolignite  of  iron."     As  an   example  of  tl 
these  methods,  a  mixture  of  15  grms.  of  Katigen  Black  > 
20  c.c.  of  water,  10  grms.  of  zinc  dust,  and 
caustic  soda-lye  at  48    B.,  is  boiled  for  2— 3 
the    reduction    is  completed,  35  grms.  of   gum  tn 
pa-ie  (65:1,000)  and  2  grms.  of  gluco 
stability   of    the   prii.ting   mixture)   arc    added,  and   < 
mixture,    after    cooling,    is    -trained     to    remove   the   1 
sulphide  which  has   been   formed.     The  tissue  printed  * 
thi-    mixture    is    dried,   steamed    for    U>   minutes  with' 
pr.  s-ure,  rinsed,  and  soaped.     A  fast  black  colour  is  tl 
obtained. — E.  B. 
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/  nting    Textile   Materials    with    Indigo.  B.    Willcox, 

ondon.     From  The  Badische  Anilin   und  Soda  Fabrik, 

udwigsbafen-on-Rhinc,   Germany.      Eng.  Tat.   22,402, 
v.  8,  19O0. 

,,i  ami  silk,  as  well  as  cotton,  an'  printed  with    h 

he  aid  of  a  strong  alkali,  by  the  use  in  the  printing 
lures  of  a  solid  hydrosulphite,  in  particular,  the  very 
.ie  double  salts,  zinc  sodium  hydrosulphite  and  zinc 
iuru  hydrosulphite.  The  reduction  of  the  Indigo  lakes 
i-  readily  on  the  printed  materials  in  the  presence  of 
klv  alkaline  substances,  such  as  borax,  magnesia,  sodium 
ate.  carbonate,  bicarbonate  and  phosphate,  and  soap, 
recess  is  carried  out  either  by  mixing  the  Indigo 
tlu  hydrosulphite  choseu  and  printing  upon  the 
erial  previously  prepared  with  an  alkali  salt,  or  by 
■tly  printing  a  mixture  of  Indigo,  hydrosulphite,  and 
alkaline   substance,  such    as    magnesia   or   sodium    hi- 

in1,  which  reacts  only  at  a  higher  temperature.     In 

,r  case  the  material,  after  printing,  is  sti  amed,  when 
redaction  of  the  Indigo  takes  place  and  the  Indigo  While 
10  is  formed,  is  fixed  upon  the  fibre.  The  materials 
finally  treated  as  usual  to  reproduce  the  Indigo  Blue. 
example,  wool  and  silk,  first  padded  with  a  5  per  cent. 
lion  of  borax,  and  cotton  similarly  treated  with  a 
tion  of  sodium  silicate  at  6°  11.,  are  printed  with  a 
tore  of  5 — 50  parts  of  •'  Indigo  pure"  in  powdei 
parts  of  ziuc  sodium  hydrosulphite,  170 — 200  parts  of 
r.  and  800 — fiOO  parts  of  gum  thickening  (1:1).  The 
.■rials  are  next  steamed  3 — 4  minutes  in  a  Mather  and 
t's  steam-ageing  machine,  and  are  then  washed  in  the 
1  way. 

"ool  and  silk  can  be  printed  with  Indigo  by  this  process 
Itoes  ranging  from  a  pale  pearl-blue  to  a  deep  blue- 
Is.  The  fastness  of  the  colours  is  greater  than  has 
erto  been  achieved  in  printing,  and  the  fibres  are  not 
veiled.  As  applied  to  cotton,  the  process  offers  the 
ige  that  the  Indigo  can  be  printed  without  any 
onal  care  being  taken  in  the  steaming  and  other 
ons.—  K.  1 

pet-cleaning     Soap ;    Apparatus    for     Making 

S.  Jones.     From   IS.   Feder  and  .1.    van   de  Biicken. 
ng.  Pat.  14,08.1,  July  10,  1901. 

See  under  XII.,  page  1122. 

iiu.i  and  other  Material  [Yarn,  .Vc]  ;   Drying  of , 

,1  Apparatus  therefor.     F.  Hiorth.     Eng.  Pat.  14,000, 
tly  10,  1901. 

See  under  I.,  page  1095. 


VI.-COLOURING  WOOD,  PAPER, 
LEATHER,  Etc. 

eetrolytie  Printing.     Engineering,  Aug.  1G,  1901,  225. 

the  method  devised  by  Friese-Greene  (this  Journal, 
',  841),  the  same  presses  and  type  eau  be  used  as 
toforc,  but,  instead  of  inking  the  type,  the  latter  is 
leeted  to  the  negative  pole  of  a   source  of  electricity. 

paper  is  impregnated  with  suitable  compounds,  and 
pressure  rolls  are  connected  to  the  positive  pole.  As 
paper  passes  through  the  press,  it  is  traversed  by  the 
ent,  and  the  impregnating  material  is  decomposed, 
ing  a  sharp  impression  of  the  t^pe  to  appear  on  the 
ace  of  the  paper.  The  amount  of  impregnating  material 
led  to  give  a  good  impression  is  stated  to  be  small.     It 

originally  proposed  to  use  a  mixture  of  manganese 
bate  and  nitrate  of  soda  ;  this  gives  a  dark  brown  im- 
sion,  which  tends  to  become  blacker  with  age.  [t  is 
ed,  however,  that  means  have  been  discovered  for 
ining  a  perfectly  black  impression,  sharper  than  can 
obtained  with  ink.  It  is  possible  to  produce  about 
00  impressions  per  hour,  and  to   print  on   both  sides  of 

paper.  By  using  different  impregnating  materials. 
tscanbe  obtained  in  a  greater  variety  of  colours. — A.  S, 


Dyeing}   Applieati      •/    Titanium  Salts/or . 

M.  C.   Lamb.    .1.  Soc.   Dyers  and  Colorists,  1901,  17 
9      214     216. 

pm  salts  unite  with  the  tannin  matter  of  leather  to 
form   on   the   fibre   a   yellowish-brown    titanium     (annate, 
which  is  exceedingly  lasl  lo  light  and  to  tbi 
Ilasic   titanium  oxalate,  potassium    titanium    oxalate 

"  tanno-potassium    titani xalato"    have   been        pel 

ineiited  with  ;  they  all  produce  a  j ellow-brown   tint    on  thi 

bather,  and    also    fix    an\   excess    of   tannin    matter    in    thl 

hide.     Potassium  titanium  i     date  on at  of  its. 

in  vs.  is  iln-  most   useful,     Tins  -.nit  is  exceeding] 
Bi  hot  water,  and  mm  he  applied   to   tanned   leather  either 
with  the  brush  or  in  the  dye-bath.    The    coloni  obi 
depends   on    the    nature   of  the   tannage,   and    also   on    tin 
amount  of    alt  used,  the  range  being  from  a  bright  yi 
brown,   resembling    the    Bbade   produced    on    leathi 
•■  Phospbine,"  to  a  reddish  yellow-brown,  like  that  given  bj 
Indian  Yellow  ]{. 

The  basic  colours  especially  give  much  fuller  and  richer 
shades  with  titanium  than  without. 

Application   to    Vegetable-tanned    Leather.— Dry    crust 

skins  are  wetted  down  h\  steeping  in  water  at  about  45  t 
and  then  washed  in  the  drum  for  about  half-an-hour  at  a 
similar  temperature,  to  remove  any  large  excess  of  tanning 
matter,  and  to  distribute  the  remainder  evenly  fhroiiL'h  the 
skins.  The  goods  are  then  worked  in  the  drum  or  tray 
(preferably  the  Former)  with  a  solution  of  titanium  salt 
for  a  period  of  1  i  to  30  minutes  at  about  15°  C,  until  the 
leather  has  be?ome  a  good  commercial  shade  of  yellow- 
brown.  They  are  then  well  washed  in  warm  water  and 
dyed  or  topped  with  acid  or  basic  dyestuffd  as  desired. 

( 'all'  skins  should  be  well  scoured  with  soda  before 
treatment,  whilst  Persians  and  other  foreign  tannages 
should  be  scoured,  soured,  and  retaiined  in  sumach. 

In  order  to  obtain  blacks,  the  leather  must  be  first  dy<  d 
with  a  neutral  solution  of  logwood, and  then  passed  through 
a  lath  of  potassium  titanium  oxalate  (2  lb.  of  oxalate  to 
50  galls,  of  water)  at  as  high  a  temperature  as  the  leather 
will  safely  stand  (Procter). 

When  the  leather  has    to  be   merely   stained,  the 
must  be  well  scoured,  set  out,  and  allowed  to  "  sain,"   then 
set  out  tpiite  flat  on  the  table,  grain  side  up,  and  brushed 
from    the   middle    with   a    1  per   cent,  solution   of  titanium 
salt. 

Application  to  Chrome-tanned  Leather.— The  leathei 
after  tanning,  either  by  the  single  or  double  bath  method, 
is  washed  in  borax  solution  to  remove  free  acid,  and  then 
in  water,  and  finally  mordanted  with  a  vegetable  tannin 
substance.  Three  lb.  of  gambier  and  1  lb.  of  sumach  extract 
are  dissolved  in  water  and  diluted  with  sufficient  water  at 
50°  C.  to  tan  100  lb.  of  leather  (wet)  in  the  drum  or 
paddle.  When  a  light  yellow  colour  is  produced  ou  the 
good-,  they  are  removed,  washed,  and  placed  in  the 
titanium  salt  (2  to  3  lb.  for  each  50  galls,  of  water)  in  the 
trough.  The  tannin  and  titanium  salt  unite  on  the  leather 
producing  a  yellow-brown  tint.  The  goods  are  then 
washed,  struck  out,  and  fat-liquored. 

Application  to  Chamois  Leather. —  A  variety  of  shades 
may  he  obtained  on  this  class  of  leathers  by  treating  them 
with  dilute  alkali  (mild)  to  remove  oxidised  oil.  and  tl 
drumming  with  a  solution  of  titanium  salt  (1  per  cent.), 
ami  dyeing,  also  in  the  drum,  at  about  45°  C,  for  half-an- 
hour  without  previous  washing. 

\    ist  is  given  showing  tbi  colours  obtainable  with  alizarin 
-  and  natural  dyestuffs. — It.  L.  J. 

Horn  and  Ivory  :   Dyeing  and  Bleaching .      Textile 

53,  [25      'is.5. 

In  order  to  produce  light  colours  on  horn  it  is  necessary  to 
bleach  the  horn  previous  to  dyeing.  The  bleaching  is 
performed  by  treating  the  horn  in  a  bath  made  of  red  li 
quicklime,  and  potash  lye,  the  quantities  being  regulated  by 
the  original  colour  of  the  horn.  After  treatment  with  the 
red  lead  solution,  the  horn  is  passed  through  an  acid  bath 
of  about   20  per  cent,  strength.     After  bleaching,  the   horn 
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d  in  bran  ami  polished  with  a  fine  linen  cloth  when  it 
idy  to  be  dyed. 
The  dyeing  is  performed    bj    steeping   the  horn  in  an 
ilic    solution  of  :i  suitable  aniline  dyestuff.     A  yellow 
may  lie  produced  by  steeping  the  horn   in  a  warm  solution 
a   .in  chromate,  until  the  desired  shade  is  obtained. 
Iverj  can  be  bleached  by  exposing  it  immersed  in  water 
hree  or  four  days,  to  the  raysof  the  sun;  a  quicker 
process,  however,  is   to   immerse   it   alternately  in  a  4    per 
cent,  solution  of  potassium  permanganate  and  a  1  per  cent, 
solution  of  oxalic  acid;  the  ivory  "being  allowed  to  remain 
half  an  hour  iD  eacli  solution,  after  which  it   is   transferred 
lo  n  hot   mixture  of   bran,  lime,  and  water,  and   is  finally 
rubbed  dry  with  sawdust. 

Hydrogen  peroxide  may  be  used  for  bleaching;  chlorine 
irts  a   yellow  tint   to   the  ivory.      Ivory  is  dyed   in  an 
exactly  similar  manner  to  horn. —  M.  i     L. 


TIL-ACIDS.  ALKALIS,  AND  SALTS. 

Hydrochloric  Acid  Free/fern  Sulphuric  Acid;  Preparation 

of  .      C.    Scheuer,   Linden,   Hanover.      Ger.    Pat. 

1.  Dec.  :>,  1900.  Zeits.  augew.  Chem.  1901,14, 
[38],  951. 
I'm-  impure  hydrochloric  acid  is  run  in  a  continuous  stream 
into  n  boiling  solution  of  magnesium  chloride,  boiling  at 
lis  to  1-0  C.  The  hydrochloric  acid  distils  over  without 
loss,  free  from  sulphuric  acid  and  iron.  When  the  mag- 
ne-ium  chloride  solution  has  taken  up  so  much  sulphate 
that  the  above-mentioned  boiling  point  is  no  longer  main- 
tained, the  solution  can  be  used  in  the  manufacture  of 
sium  sulphate. — C.  A.  M. 

Manganic  Acid  and  Barium  Manganales.  G.  Kassner 
and  II.  Keller.  Archiv,  239,  ["],  473—490. 
Reviewing  the  work  of  Jolles,  the  authors  find  that  the 
barium  manganate  obtained  by  precipitating  potassium 
manganate  with  barium  chloride  in  alkaline  solution,  is 
never  pure,  being  contaminated  with  barium  carbonate, 
oxides  of  manganese,  and  barium  permanganate.  Their 
results  do  not  accord  with  the  formula  BaMn04.H,,0,  since 
their  salt  only  lost  2  "97  per  cent,  in  drying,  as  compared 
with  the  theoretical  quantity,  6-57.  They  found  that  the 
■tion  of  barium  manganate  to  manganite  is  best 
attained  by  means  of  hydrogen  peroxide.  When  potassium 
ferrocyanide  is  employed  for  the  purpose,  the  product  is 
contaminated  with  iron  ;  to  remove  this,  prolonged  washing, 
which  results  in  dissociation,  i-  necessary.  The  foimula 
attributed  to  the  salt  HaMnO..  11,0,  thus  obtained,  would 
appear  to  be  correct,  since  after  12  weeks'  drying  it  loses 
6-8  per  Cent,  in  weight.  They  find  that  the  theoretical 
quantities  necessary  for  the  preparation  of  potassium 
manganate  do  not  agree  quantitatively  with  the  equation — 

2KMnO,  +   2K1K)   =  ll.'i   +   2K„MnOj  4  O, 

more  potassium  hydrate,  equivalent  to  one  and  a  half  or 
twice  the  quantity  thus  indicated,  being  necessary  to  obtain 
the  theoretical  yield  of  manganate. — J.  O.  B. 


Action  of  Carbon 
— .     J.  Matuschek. 


Potassium  Terra-  and  Ferri-Cganidcs . 
Dioxide  on  Aqueous  Solutions  of  — 
Chem.-Zeit.  1901,  25,  [77],  815. 

At  the  ordinary  temperature  and  away  from  the  action  of 
direct  sunlight,  carbon  dioxide  acts  slowly  on  an  aqueous 
solution  of  potassium  ferrocyanide  whilst  a  fenicyanide 
solution  of  equal  iron  content  is  unaffected.  At  100'  C. 
both  solutions  are  attacked  by  carbon  dioxide  with  formation 
of  ferric  hydroxide,  potassium  carbonate,  and  hydrogen 
cyanide,  the  reactions  in  the  two  cases  being  expressed 
by  the  equations: — 

(1)  K,Fe,(CX),.:  t  SCO,  +  9H..O  = 

I-       -II  .    -  3K4GO,  +  12HON. 

(2)  2K4Fe(CX)0  +  4CO:  +  9H,0  +  O  = 

!!,<      •■    IK'CH     +    12IICN. 


In  both  cases  some  of  the  hydrogen  cyanide  under  , 
decomposition  in  the  presence  of  potassium  carbonate, 
formation  of  ammonia  and  formic  acid. — T.  II.  P. 

Alkalis  and  Acids;  Micro-Chemical  Detection  of  - 
Ozone  and  Water;  Detection  of  Small  Quantitii 
.     F.  Kmich. 

See  under  XXIII.,  page  114:;. 

PATENTS. 

Sulphuric     Acid  ;     Apparatus    for      Concentrating    - 
(.'.  A.   Flanagan,  Stretford,  Lancaster.     Eng.  PatS1! 
Feb.  19,  1901. 
A  beries  of  shallow  open   lead  pans  is  set    on   brickw 
heated  by  the  waste  furnace  gases,  the  pans  commui 
by  pipes,  and  the   acid  being  delivered  from  the  last  of  ■ 
pans  into  the  first  of  two  or  more  stills  by  u  siphon, 
stills    are   of   cast-iron,   enamelled    inside,    each   set  i  1 
separate    furnace,    at    successively   lower    elevatii 
conieal   lead  hood  is  provided  to  each  still,  haviuji 
outside    a   number   of   turned-up   shelves,   answering    > 
purpose  of   troughs,  the  uppermost  of  which  receives    I 
water,   which   successively  overflows  each   trough,  am  ■ 
led  away  from   the  flange  into  which  the  hood  is  set. 
siphoned  lead  draught   pipe  with  a  luted  joint  set  in  1 
hood  carries   the  vapours  into  a  main    pipe  leading  t  . 
condenser.     The  acid,  as  it  is  concentrated,  passes  b\  1 
overflow  pipe  from  still  to  still  until  it  reaches  the  )o<  : 
of  the   series,  whence   it  is  conducted  to  a  cooling 
for  siphoning  into   carboys.     The  condenser,  receiving 
fumes  from   the  stills,  is  an   open  wood-lined  cistern.  1 
taining  a  series  of  closed  leaden  boxes,  connected,  the 
to  the  draught  pipe,  and  then  successively  by  siphon?  > 
the   rest  of  the   series,  from   the  last  of  which  the  un<  • 
densed  gases  pass  to  a  chimney  or  water  tower.     The  « 
of  condensation  is  taken   by  a  pipe  from  each  closed 
to   a   long  trough  connected  to  the  lower  end  of  the  w  1 
in  the  acid  cooler,  or  to  the  drain.—  E.  S. 

Sulphuretted    Hydrogen,    and    other    By-Products  J 
Alkali   and  other  Works;    Treatment   or    Utilization 
— — .      G.   Milton,  Beckton,  Essex.      Eug.  Pat.   19 
July  30,  1901. 

T:ie  hydrogen  sulphide  is  burned  in  a  special  furnace, 
the   sulphur   dioxide   is   scrubbed   in  towers    packed   » 
limestone.      Down    these   towers,   waste    liquor   IV 
ammonia  stills   111    the  ammonium    sulphate    manufuit 
is  caused  to  trickle ;  or  this   waste  liquor  maybe 
absorb  the  acid  independently  of  the  limestone,  to  obi 
an  inoffensive  effluent.     Another  process  consists  in 
the   sulphur  dioxide,  with   excess  oxygen,  through  ton 
containing  iron  scrap,  sprayed   with  water,  or  mother  liq 
derived  from  the  crystallisation  out  of  the  ferrous  sulph 
produced  in  the  process,  tanks  being  provided  to  colled 
effluent,   which   is   concentrated   so    as   to   yield    cryst 
Apparatus  is  shown  in  which  these  processes  are  comhit 
The  hydrogen  sulphide  is  led   into  a  brick-work  furm 
immediately  over   burning  coke  on  the   firebars,  and  tl 
passes  into  a  second  chamber,  over  refractory  material  bel 
which  a  gas  burner  is   set,  the  flames  from  which 
combustion ;  baffle-plates  are  set  above.     Valved  passi 
are  provided  for  admission  of  air,  which  in  this  case  is  ma 
tained  in  excess.     The  S<\,  is  taken  from  the  famao 
near  the  top  of  a  tower  made  of  a  lead  casing,  lined  « 
acid-resisting    brick,  and    supported    by   wooden  fratni 
The  first  and  second  towers  are  charged  with  iron  scr 
and  the  following  tower  or  towers  with  limestone.     The  j 
passes  from  the  top  to  the  bottom,  and  from  the  bottom 
the  top  of  each  successive  tower. — E.  S. 

Bicarbonate  of  Soda  ;  The  Precipitation  of .    P.  Ns 

New  York,  U.S.A.     Eng.  Pat.  16,973,  Sept.  24,  1900. 

'I'm:  invention  relates  to  the  precipitation  of  sodium  bic 
bonate  from  ammoniacal  solution  of   sodium  chloride 
carbon-dioxide,  which  may  be  derived  partly  from  purili 
furnace  gases,  and   partly  from  limekiln  gases,  the  heat 
j  such  gases  being  first  utilised  in  distilling  ammonia  in 


.so.1901.]       THE  JOURNAL  OF  THE   SOCIETY  OF   CHEMICAL    INDUSTRY. 


1118 


ammonium    chloride    solution   of    the    ammonia-soda 

Instead  of  using  furnace  gases,  producer  gas  may 

tirst  made,  purified,  burned  for  whatever  purpose  desired, 

!  the  cases  of  combustion  he  applied   as  described.     The 

larstus  consists  of   two   revolving   cylinders,   arranged 

-uontallv,  one  above  the   other,  the   uppermost  receiving 

liquor  lo  be  treated,  whence  it  flows  through  an  external 

assage  into  the   lower  cylinder,  and  thenee   into  a 

iling  vessel,  fitted  with  au  agitator,  and   means  for  with- 

.wing  the  sodium  bicarbonate  deposited.     Kiln  gases  pass 

0  the  lower  cylinder  in  a  contrary  direction  to  the  flow  of 
ior,  and  are  led  from  the  opposite  end  into  the  upper 
inder,  into   which   also   pass  furnace   gases,  so   led  as  to 

v    with   the    kiln    gases:    thus    the   liquor   is    constantly 

ii  an  atmosphere  of  carbon  dioxide.  In  another 
in"  of  apparatus,  a  single  horizontal  revolving  cylinder 
eives  the  liquor,  which  passes  thenee  into  a  vertical 
amn    or  tower    after    passage    through    u     settling    vat, 

1  finally  flows  into  auother  settling  vat.  both  coc- 
acted  similarly  to  that  first  described.  The  rich  gases 
ter  near  the  bottom  of  tin  tower,  from  the  top  of  which 
v  arc  led,  after  mixture  with  furnace  gases,  into  the 
inder,  this  arrangement  including  the  two  systems  of 
sing  the  gas  with  the  liquor,  with,  and  without  pressure, 
is  stated  that  thus  the  advantage  is  gained  '•  that  only  a 
all  part  of  the  gas  has  to  be  pumped,  and  that  against 
,  pressure."  Reference  is  made  to  Eng.  Pats.  13,771  and 
404,  both  of   1899  (this  Journal,  1900,  1014  and  1901, 

lively).     There  are  37  claims. — E.  S. 

rbonate  of  Magnesia,  Manufacture  of .     \V.  Marsh,   | 

Manchester.     Eng.  Pat.  17.8SS,  Oct.  9,  1900. 

the  manufacture  of  magnesium  carbonate  by  the  Paterson 
icess  (the  treatment  of  burnt  dolomite  powder  diffused  in 
ttr  with  C<  V.  under  pressure),  the  inventor  adds  5  percent, 
more  of  vegetable  or  animal  charcoal,  or  of  petroleum 

to  the  burnt  dolomite  diffused  in  water  and  passes 
carbon   dioxide  under  a   pressure  of  about    160   lb.   to 

sq.   in.,  with    agitation.     When  magnesite  is    used,  a   ( 
all  proportion  of  burnt  dolomite  or  lime  may  be  added  to   j 

liquid.  The  described  process  is  stated  to  increase  the 
Id  of  light  magnesium  carbonate  from  2  per  cent,  to 
er  cent. — E.  S. 

kali  Cyanides  ;  the  Manufacture  or  Preparation  of .    | 

3.  W.  Johnson,  London.  Erom  The  Deutsche  Gold  und 
;ilber  Scheide-Anstalt  vormals  Eossler  of  Frankfort-on- 
\Iain,  Germany.  Eng.  Pat.  21,820,  Dec.  1,  1900. 
is  is  an  improvement  on  the  synthetic  process  for  the 
iduction  of  alkali  cyanides  from  au  alkali  metal, 
rnonia,  and  carbon,  described  in  Eng.  Pat.  21,732,1894 
is  Journal,  1895,  968).  Sodium  cyanide,  for  instance, 
united  in  a  vessel  built  in  a  furnace,  in  which  the  heat 
i  be  efficiently  regulated,  and  the  calculated  quantity  of 
ali  metal  and  carbon  to  form  an  amide  being  added,  at  a 
iperatnre  just  sufficient  to  maintain  fusion  of  the  mass, 
tnonia  gas  i-  passed  through  the  mixture.  The  alkali  | 
ide  first  formed  combines  with  the  cyanide  to  form  a  I 
Ikali-cyanamide,  with  which  the  carbon  combines  to 
iduce  a  cyanide.  The  temperature  is  somewhat  raised 
.ards  the  end  of  the  operation.  By  "  alkali  metal  "  is 
lerstood  to  be  included  lead-sodium  allov,  for  instance. 

— E.  S. 

PATENTS. 

Khrolutic  Apparatus.     [Bleaching   Liijuor.']     M.  Haas. 
Eng.  Pat.  14,946,  1901. 

See  under  XI.  A.,  page  1120. 

torine  and  Alkali;  Electrolytic  Apparatus  for  Pro- 
ducing   .     J.  Mactear.     Eng.  Pat.  16,874,  1901. 

See  under  XI.  A.,  page  1121. 

Valine  Salt  Solutions;  Process  and  Apparatus  for  the 

Electrolytic  Decotnposilion  of .     A.    J.   de   Brits   e 

:unha.     Eng.  Pat.  16,801,1900. 

See  under  XI.  A.,  page  1121. 


VIII.-GLASS.  POTTERY,  ENAMELS. 

Lead  Oxid-  .■    Volatility  of  .     M.  Stoormer,     Chi 

Zeit.  1901,25,  [77  . 

The  author  has  made  a  number  of  experiments  on  the 
behaviour  of  lead  l'I^t-  when  heated,  and 

draws   the   following   conclusions  :  —  In  the    fritting   ol 
glasses    ;,    part   of   the    lead    oxide   is    lost,   the    lone    being 
iter   as   the    proportion    of    lead    oxide   in   the    Kla~s 
increases.     More  lead  is  lost  if  the  fritting  t  in  a 

reducing  lire.     The  ready-formed  lead  glasses   d t    lose 

in  weight  when  again  heated  in  an  oxidising  lire,  but  in  a 
reducing  (smoky)  fire.,  the  lead  silicate  is  destroyed,  lead 
being  set  free  ami  vaporised.  Lead  silicate  is  hence  not 
volatilised  as  such,  but  as  metallic  lead  and  daring  fritting 
as  lead  oxide.  In  the  preparation  of  bad  glaze-,  a  smoky 
fire  must,  therefore,  be  carefully  avoided,  since  it  results  iii 
the  volatilisation  of  part  of  the  flux  in  the  form  of  h  id,  the 
glaze  being  thereby  destroyed,  ami  rend,  red  more  difficultly 
fusible.  I'll,-  glaze  will  then  not  become  bright  at  the  same 
temperature,  as  if  it  were  burnt  in  an  oxidising  fire. 

— T.  II.  P. 

Enamelling.     Engineer,   1901,   92,    [2382],    194;   [2384], 

238;  [2385],  264;  [2387],  323  ;  [2388],  317. 
A  DETAILED  description  of  the  manufacture  of  enamelled 
ware  is  given,  with  diagrams  of  the  apparatus  employed. 
In  particular,  attention  is  drawn  to  the  decadence  of 
enamelling  in  England,  and  it  is  shown  how,  on  the  other 
hand,  the  industry  has  undergone  an  enormous  develop- 
ment in  Austria  and  Germany.  The  enamelling  industry 
includes: — (1)  Hollow-ware  enamelling  for  domestic  use; 
(2)  hollow-ware  enamelling  for  chemical  use ;  (3)  en- 
amelling locomotive  and  other  tubes ;  (4)  enamelling 
drain-  and  water-pipes  ;  (5)  signboard  enamelling. 

.Ml  enamelled  ware  first  receives  a  fundamental  or 
"  grey  "  coating  of  a  composition  chiefly  composed  of  glass. 
This  is  followed  by  a  coating  of  "  white  "  or  glaze,  any- 
additional  colour  required  being  laid  on  above  the  white. 

In  signboard  enamelling,  the  iron  plates,  after  levelling 
or  setting,  are  dipped  into  a  hydrochloric  acid  (1  : 1)  bath, 
then  heated  to  redness  to  loosen  the  scale,  cleaned  in  dilute 
sulphuric  acid,  rinsed  in  cold  water,  thoroughly  scoured 
with  fine  sand,  rinsed  in  boiling  water,  and  allowed  to  dry. 
With  hollow-ware,  the  hydrochloric  acid  bath  may  be 
omitted.  The  enamelling  process  should  immediateh 
follow  the  drying.  The  enamel  mixings  are  applied  to  the 
metal  either  in  the  form  of  a  powder  or  of  a  liquid  paste, 
the  latter  method  being  the  one  more  generally  in  use  at 
the  present  time.  When  the  enamel  is  applied  as  a 
powder,  the  metal  is  first  rubbed  with  a  cloth  which  has 
been  dipped  in  a  solution  of  gum,  and  the  powder  then  care- 
fully dusted  through  a  sieve  over  the  surface.  When  using 
the  liquid  paste,  either  the  surface  to  be  coated  is  dipped 
into  the  liquid,  or  the  latter  is  carefully  poured  over  it,  any 
surplus  being  drained  off,  and  any  parts  which  are  not  to  be 
coated,  wiped  clean  with  a  cloth.  The  first  or  "  grey " 
coating  is  dried  at  about  160'  ('.,  and  then  fused  on  in  a 
suitable  furnace  (usually  a  muffle)  at  a  cherry-red  to  white 
heat  (about  1,200°  C.)".  The  object  is  then  allowed  to 
cool  slowly  and  uniformly.  The  "  white  "  coating  which  is 
next  applied,  should  be  made  as  liquid  as  possible,  and 
should  be  fused  on  at  a  somewhat  lower  temperature  (about 
1,050"  C).  The  coloured  coating  is  applied  in  a  similar 
manner  to  the  white. 

In  preparing  the  enamel  mixings,  the  constituents  are 
thoroughly  ground  and  mixed,  then  fused  together  and  re- 
ground.  The  fusing  of  the  mixture  is  carried  on  in 
crucibles  in  suitable  furnaces,  and  the  melt  is  run  into 
water,  in  order  to  render  the  material  brittle  and  easy  to 
grind.  In  grinding,  it  is  essential  that  the  construction  of  the 
mill  be  such  as  to  prevent  any  iron-fitting  from  coming  in 
contact  with  the  material,  as  contamination  with  iron  would 
cause  discoloration  of  the  enamel.  The  mixing  of  the 
powdered  enamel  constitueuts  can  be  carried  on  in  rotating 
barrels  or  churns.  The  "grey"  or  fundamental  mixing 
should  be  kept  in  a  condition  only  just  sufficiently  liquid  to 
allow  of  being  poured  out,  a  suitable   quantity  of  water 
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King  added  when  the  mixing  is   required  for  use.     The 

"  white''  composition  is  mixed  with  water  and  kept  in  tnhs 
until  ustil ;  it  should  be  carefully  protected  from  dust. 

Some  of  the  more  important  points  to  be  observed  are: — 
The  plates  or  other  articles  must  tir-t  be  thoroughly 
cleaned. 

The  '•  grey  "  coating  must  be  "  fused  not  only  on  but  also 
into  the  metal  "  at  a  bright  red — almost  white — heat,  and 
must  fuse  at  a  higher  temperature  than  the  "  white  " 
c  imposition,  so  that  it  is  not  affected  when  the  latter  is 
applied.  The  compositions  should  have  approximately  the 
same  capacities  of  expansion  and  contraction  as  the  metals 
to  which  tbey  are  to  be  applied.  After  the  application  of 
the  enamel  coatings,  slow  and  uniform  cooling  of  the 
articles  is  essential.  It  is  important  both  for  the  sake  of 
economy  and  for  obtaining  good  results,  that  experimental 
tests  be  made  with  each  separate  batch  of  enamel  mixings. 

The  following  are  examples  of  the  compositions 
employed. 

For  '•  gxt  y  "  or  fundamental  coatings  : — 


(1) 

PerCent. 
Almost    any  kind    of      4:' 

i--ll>s. 

Oxide  of  lead 47 

Fused  borax 4 


(2) 

PerCent. 

.  kind  61 

1  >  22 

Borax 16 

Nitre 1 


(3) 


Quartz 

Borai 

"Enamelling  soda' 


Per  Cent. 


.  67  5  ) 
.  29-5  f 
.       3(1       J 


This  is    specially     id: 
iron  pipes. 


for 


(4) 


Frit  of:—  PerCent.    f  Fused  and  then  ground  with— 

Silica  powder 60  ^  weight  of  silica  frit. 

Borax  33  Clay,  ,',  weight  of  silica  frit. 

White  lead  ..   7  Magnesia,  J    «  eight  of  white 

L        lead, 


(5) 


Silica 

Borax 

Ovide  of  lead  , 

Clay 

-ia 


. .     c.-. 


It 
4 

JS 
2 


For  <:  white  "  or  glaze  : — 

(1) 

Per  Cent. 

Felspar 33 

Borax 22'5 

Quartz M'E 

Oxide  of  tin 15 

Soda 8 

Fluorspar 3'75 

tre 2-21 


Tins  is  a  fair  average  of  several 
mixini-'s.  and  can  be  varied 
slightly  to  suit  different  con- 
ditions of  work. 


(2) 

Per  Cent. 

Cullet SO 

Powdered  flint 15 

Lead 52 

Soda 15 

arsenic 4/5 

Nitn   4 


(3) 
Frit  of:—  Per  Cent. 

1    r 50 

Oxide  of  tin is 

B  rai 17 

8'5 

Nitre 7*5 

White  lead 5'5 

carbonate 5*6 

Magnesia 4 

Silica  iM>wder 4 


(4) 


:—  PerCent. 

l)\  21 

Borax 

UVS5 

.Nitre 7 

Ammonium  carbonate     5 
Magnesia 


This  should  he  ground  up  with 
the  following:— 

Pi  rCent. 

Silien  powder \--2~> 

Oxideoftin 8-HS 

S'.dn O'B 

Magnesia o-5 


(5) 

Pei  Cent 
Felspar 41 

Borax 85 

Oxideoftin 17 

Nitre 7 


Borax 30     I 

I'Ylspar 22     ' 

Silica  powder 17--, 

Oxideoftin 15 

Soda ]j.5 

Nitre g 


O) 


PerCent. 

Borax tS 

Oxide  of  tin 19"B 

Cullel 18 

Silica'powder 17  '5 

Nitre 9'6 

Magnesia 

Clav 2-6 


To  tins  must    lie  added,  whib 
lieing    ground,   tl„.    follo»in 
"eight  11 
the  frit  :— 

....  . 

Silica  powder ]. 

Borax  9 

Magnesia; 5'jj 

Boric  acid 


(8) 


Pert  vm. 

Borax 26"75 

Cullet 19 

Silica  powder 18"5 

1  Is    I    of  tin Ill 

Nitre    0-S5 

Matmesia 4*5 

Soda 3 


To  this  should  lie  a  Mill,  whilsl 
lieing  ground,  the  following 
percentages  of   the  vvi 
the  frit:— 

Silica  powder 17;, 

Magnesia P75 

.Soda 1 


No.  1  is  for  pipes,  Xos.  2  and  3  for  sign  tablel 
Nos.  4 — 8  for  culinary  utensils.  For  colouring  ename 
frits  the  following  are  chiefly  used  :— Blue,  silicate  of  cobalt 
or  smalt ;  violet,  peroxide  of  manganese ;  green,  oxide  ol 
copper,  with,  if  necessary,  au  addition  of  oxide  of  iron 
yellow,  Naples  yellow  ;  orange,  red  oxide  of  iron  and  at 
antimony  preparation  mixed  so  as  to  give  the  desired  tint 
red,  sulphate  of  iron  and  alumina  ;  brown,  mixture  of  black 
and  purple,  oxide  of  iron  mixed  with  a  certain  pr 
of  clav  ;  black,  oxides  of  iron,  cobalt,  and  manganese. 

—A   S. 

Si/irate  Analyst*  [Clays].     M.  Stoermer. 
Sec  tinder  XXIII.,  paje  1143. 

PATEXT. 

Mullen   Glass;    Separating , from  fmpurities.    J.  M 

Garrison,  lielle  Vernon,  Pennsylvania.     Eng.  Fat. 
June  25,  1901. 

The  separator  is  a  vessel  closed  at  the  bottom,  and  open  at 
the  top,  and  has  a  short  elbow-shaped  spout  about  half-wa\ 
down.  The  inlet  of  this  is  contracted,  and  the  lowi 
opening  into  the  vessel,  is  expanded  The  separator  i- 
immersed  till  the  spout  inlet  is  below  the  surface  of  the 
molten  glass,  and  it  is  stated  that  pure  glass  flows  into  the 
vessel,  and  impurities  are  left  floating  on  the  surface  of  the 
molten  glass  outside. — W.  C.  H. 


IX.-BUILDING  MATERIALS,  CLAYS. 
MORTARS  AND  CEMENTS. 

Puzzuolana  :    Xetr  Uses  of .     E.  Leduc.     Monit. 

Scient.  1901, 15,  [718J,  633— 035. 

The  author  mentions  that  recently  notices   have  a| 
of  the   use  of  puzzuolana   in   conjunction   with    1' 
cement,  and  gives  an  outline  of  the  reasons  that  have  led  to 
the  revival  of  its  use.     It   is  pointed  out  that  the   a 
the  empty  spaces  left  in  a  block  of  hardened  cement,  are 
coaled   with   crystals   of  hydrate  of  lime,   since  the   main 
cementing  constituent,  the  silicate  Sit  l_.  ,3CaO,  breaks  down 
into  hydrate  of  lime,  and  a  less  basic  silicate.     Determina- 
tions of  this   free  lime  vary  with  the  process  used,  e.g.,  a 
strong  solution  of  methylene  iodide,  or  by  means  of 
probably  25  j  er  cent,  is  about  the  true  amount.     Sin 
results  are  given   by  'Mat  "lime   mortars  and  puz. 

it  is  probable  that  when  puzzuolana  is  present,  the  linn 

free  during  the  hardening  of  cement,  forms  a  neW'piizziio- 
1   lana   cement."     In   the   caso   of  sea-water,  the  mm 
sulphate   reacts  with  the    lime,  forming   sulphate  of  lime. 
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h  forms  snlpho-aluminates,  with  the  somewhat  unstable 
minims  presenl  in  cement.  Four  methods  are  suggested 
raiding  the  disintegration  of  the   cement  owing  to  the 

y  form   of  tin ■-!■  siilpho-nluininatc  crystals  :  — 
To  make  blocks  so   compact  that  water  cannot  penc- 

•  them. 
To   carbonate   the  Mirfaces,  and   so   obtain   the  same 

It    MS    ill    NO.    1. 

To  use  cements  containing  no  alumina. 
ro  preveut  the  formation  of  calcium  sulphate  by  fixing 
lime  in  a  stable  combination.     It  is  stated  that  mixtures 

:e nt    and   puzzuolana   yield    tliis   result,  for  a   sugar 

tion  takes  up  a  larger  amount  of  lime  from  plain 
enl  than  from  n  mixture  of  cement  and  puzzuolana. 
«o  materials  are  mentioned  that  might  lie  used  with 
i  ut.  hke  puzzuolana — the  slag  from  blast  furnaces,  and 
ft  greyish-yellow  rock,  rich  in  silica,  found  abundantly 
he  Atdennes  (described  by  L.  Cnyeux  in  the  memoirs  of 
Socidtc  Geologiquc  du  Nord). 

.    mixture   of  cement   and    puzzuolana    is  stated    to    be 
strong  at   first  than  pure  cement,  owing  to  the  slow- 
I with  which  the  lime  and  silica   unite,  when   the  mortar 
its  to  set. 

.  table,  compiled  by  M.  Seret,  is   added,  giving  crushing 
if  cement  alone,  and  with   admixtures   of  different 
zuolauas,  trass,  santorin  earth,  blast-furnace  slag,  &c. 

— W.  C.  II. 

ui:  Schist  iii  place  of  Fireclay  in  Lime- and  Cement- 
Wmnce  Practice.  Chem.-Zeit.  ltep.  1901,  25,  [70], 
59.     From  Stahl  u  Kisen,  1901,  21,  898. 

Bourse  of  a  discussion  on  a  peper  by  E.  Cramer,  in 
■!i.  as  the  result  of  laboratory  experiments,  the  resistance 
ipiartz  schist  to  attack  by  lime  in  lime-burning  was 
ed  to  be  greater  than  that  of  fire-clay,  it  was  contended 

this  statement  was  not  in  accordance  with  actual 
•deal  experience,  and  cases  were  instanced  in  which 
rtz  stones  had  been  attacked.  Although,  however,  an 
iii  ill  stone,  consisting  of  a  mixture  of  quartz  and  clay, 
i  have  an  inferior  resistance,  especially  mechanically,  to 
■clay,  the  result  may  be  different  when  the  quarried 
Lira!  stone,  absolutely  homogeneous  and  dense,  is  used  in 
•e  of  that  in  which  the  various  constituents  must 
and   irregularly.     It   is  stated  that  in  cement  works  it 

been  practically  shown  that  whilst  the  best  Kulmitz 
-clay  was  melted  in  from  two  to  three  mouths,  Krum- 
idorf  quartz  schist  lasted  from  four  to  6ix  months,  and 
quart  z.ose  sandstone  blocks  now  used  held  for  eight  to 
nonths.— W.  G.  M. 

nent  Manufacture ;   The  Rota  tor;/  Process  of .     W. 

I.  Si.mger  and  B.  Blount.  Proc.  Inst.  Civil  Eng.  1 9 j i , 
45,  [3],  3—31. 

i:  authors  describe  the  processes  of  Ransome  (this 
lrnal,  1885,  327  ;  1888,  850),  Stokes  (this  Journal,  1888, 
I  j  1889,  G22),  and  Hurry  and  Seaman  (this  Journal, 
iG.199;  1899,  147)  for  the  manufacture  of  cement  by 
uns  of  continuous  kilns,  and  discuss  fully  the  advantages 
this  type  of  process  over  ordinary  English  practice. 
ey  arrive  at  the  following  conclusions  :  — 
.  The  rotatory  process  is  so  notably  superior  to  older 
icesses,  both  iu  economy  and  in  the  quality  of  the  pro- 
t,  that  it  is  likely  to  supersede  them. 
'■■  The  chief  advantages  of  the  system  are  the  mechanical 
1  continuous  handling  of  the  materials,  from  the  crushers 
raw  material  to  the  stock  boxes  contaiuing  finished 
nent,  and  the  production  of  an  artificially -matured  cement, 
18  dispensing  with  the  cumbersome  process  of  aeration 
turning  over  and  storage.  The  difficulties  met  with  iu 
paring  a  refractory  lining  for  the  kilns,  have  been  satis- 
torily  solved  and  powdered  coal  has  been  successfully 
plied  as  fuel.— A.  S. 

Cement;  Detection  of  Powdered  Slag  in  . 

W.  Fresenius. 

See  under  XXIII.,  page  1143. 


PATENTS 
Limekilns.    W.  Siepen,  Horrem,  Rhine  Province,  Germany. 

Eng.  Pat.  10,84  I.     May  25,  1901. 
Tim:  lower  part  of  the  kiln  is  funnel  shaped,  half  the  outlet 
being  blocked  by  a  horizontal  iron  plate,      line  semicircular 
loop  or  arch.  . 'Mending  further    into   the  outlet,  id  bolted  to 
the  upper,  and  another  to  the  under,  surface  of  the  iron  plate, 

and  bars  are  pushed  in  to  rest  on  the  hover  arch  a1  the  b 

and  on  a  ems.  piece  in  front,  forming  a  grid  to  prevent  lime 
in  the  centre  of  the  kiln  falling  through,  while   lime   which 

h;is  fallen  at  the  back  is  cleared  out.— W.  C.  II. 

Refractory  Materials}  Manufacture  of .     R.  J.  Fris- 

well,  and  The  British  Uralite  Company,  Ltd.     Eng.  Pat. 
21,496,  Nov.  27,  1900. 

I\  the  process  for  the  deposition  of  silica  in  the  interstices 
of  asbestos  and  the  like  by  the  decomposition  of  an  alkali 
silicate  by  carbon  dioxide,  described  in  Eng,  Pat.  4628, 
1*'.'8  (this  Journal,  1899,  585),  it  is  now  stated  that  the  re- 
action ceases  before  the  CO]  theoretically  available  in  the 
sodium  bicarbonate  present  i*  exhausted,  thus  necessitating 
frequent,  renewal  of  the  solution.  The  materials  !o  be 
rendered  refractory,  containing  asbestos,  silica,  chalk,  See, 
saturated  with  sodium  silicate,  are  immersed  in  a  tank  con- 
taining sodium  bicarbonate  solution,  into  which  a  continuous 
stream  of  carbon  dioxide  is  passed.  Agitation  is  main- 
tained. As  modified,  and  claimed,  the  process  consists  in 
exposing  the  articles  saturated  with  sodium  silicate  and 
still  moist,  in  an  air-tight  chamber  into  which  cooled  and 
washed  furnace  gases,  or  CO..  from  other  sources,  are 
passed,  until  absorption  ceases. — E.  S. 

Cement  and  other  Materials  j  Apparatus  for  the  Separation 

of  the  Flour  or  Finer  Particles  of .     YV.  F.  Gorehain, 

Belvedere,  Kent.     Eng.  l'at.  15,344,  Aug.  29,  1900. 

Thk  claims  are  for  a  fixed  oblong  trough  narrowed  towards 
the  bottom,  having  one  end  higher  than  the  other,  for 
holding  the  material  to  be  treated,  with  a  slit  or  jets  for 
delivering  air  under  pressure  into  the  lower  part  of  the 
trough  along  its  whole  length,  and  a  casing  to  conduct  the 
air  which  rises  from  the  trough  into  a  chamber,  where  the 
light  powdered  material  carried  over  by  the  air  can  settle, 
and  a  means  for  supplying  powdered  material  to  be  treated 
at  the  higher  end  of  the  trough,  and  for  discharging  the 
coarser  parts  of  the  powdered  material  at  the  lower  end. 

— W.  C.  H. 

Cement,    Lime,    and  the    like;    Iron    Shaft-Furnace  for 

Burning .     E.  H.  Stem,  Hanover.    Eng.  Fat.  23,574, 

Dec.  24,  1900. 

Thk  shaft-furnace  is  composed  of  an  upper,  or  preparatory- 
heating,  a  middle  or  burning,  and  a  lower,  or  cooling  shaft. 
The  whole  is  surrounded  by  a  easing,  through  which  air, 
for  cooling  the  burniug-shaft,  passes  ;  part  of  this  air  is 
said  to  support  the  combustion,  and  part  to  dry  the 
material  before  being  burnt.  The  burning  and  preparatory- 
beating  shafts  are  separately  carried  by  the  outer  casing, 
which  transmits  their  weight  to  the  base-plate  direct.  The 
several  shaft  portions  are  built  up  of  rings,  composed  of 
segments,  which  are  not  fastened  to  each  other,  but  to  the 
outer  casing  by  means  of  stay-bolts,  the  heads  of  which 
pass  iuto  slots  formed  by  lugs  on  the  outer  surface  of  the 
segments.  This  arrangement  allows  of  expansion  of  the 
segments,  without  the  setting  up  of  tension  in  the  whole 
ring,  and  facilitates  the  removal  and  repair  of  damaged 
portions. — W.  C.  H. 

X.-METALLURGY. 

Concentrating  \_Orc]  Systems.     Eng.  and  Mining  J.  1901, 
72,  [It],  322. 

For.  the  separatiou  of  minerals  according  to  their  differences 
in  specific  gravity,  the  superiority  of  power  jigs  over  other 
mechanical  appliances,  such  as  vanhers  or  concentrating 
tables,  is  claimed.  It  is  not  only  expensive  to  reduce  the 
whole  product  of  amine  to  the  state  of  fine  sand  and  slime, 
but  it  is  wasteful  of  value,  because  the  soft  sulphides  when 
once  ground  to  slime  cannot  be  recovered  by  any  system  of 
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concentration.     When,  on   the  other  baud,  ore-  are  crushed 
say, half-inch  (12 !,  mm.]  si/e.  the  greater  part  of  the 
separated,  whilst  about  so  per  cent,  of  the 
rook  orquattj  Fragments  are  practically  barren,  and  can  be 
eliminated  at   this  stage  by  running  the  material  directly 
upon  the  coarse  or  rougher  jigs  i  the  pure  coarse  sulphides 
■  saved  from  further  loss,  and  only  the  small  propor- 
tion   of  mixed    material     requires     to     be    re-crushed    and 
re-jig  i  when  the  mineral  or  sulphide  is  dissemi- 

nated in  -ueh  fine  particles,  that  recourse  must  be  ha  1 
finally  to  table  or  bn  :  titration,  a  large  percentage 

of  barren  rock  material  can  almost  invariably  be  eliminated 
bj  jigging,  before  the  ore-hearing  material  is  reduced  to 
sand  and  slime.  As  regards  the  choice  of  jigs,  this  does 
not  in'  -  >  much  between  different  styles,  as  between 
methods  of  use. 

In  tlu  line-lend  mining  district  surrounding  Joplin,  Mo., 
it  is  stated  that  the  two-line  or  rougher  and  cleaner  type  of 
ji<*.  supplemented  sometimes  with  a  line  of  sand-jigs,  has 
he]  |  linsl   all   the  other   systems  of  jigging  and 

concentrating  tried.  The  crude  ore  from  the  mines  rarely 
averages  more  than  3  or  8  per  cent,  of  lead  and  .">— S  per 
cent,  of  zinc,  usually  in  the  hardest  flint  ganguc.  with  no 
other  elements  of  value  than  the  lead  and  zinc.  The  pro- 
duets  of  the  mills  are.   (1)  nearly  clean   galena,  averaging 

7g 83   per  cent,  of  lead  and  rarely  containing  more  than 

3  per  cent,  of  iron  or  zinc:  (2)  waste  muudie  or  pyrite, 
containing  15—25  per  cent,  of  zinc,  practically  all  of  which 
is  recovered  by  magnetic  separation  ;  (3)  clean  blende, 
containing  not  more  than  0'2  per  cent,  of  lead  and  from 
0*75  up  to  10  or  15  per  cent,  of  iron  in  the  case  of 
pyritic  ores;  (-1)  san<l  au'l  fl'mt  tailings  containing  less 
than  0-2  per  cent,  of    lead  and  generally  not  more  than 

1 2  per  cent,  of  zinc;  and  (5)  a  small  amount  of  slime 

or  sludge,  quite  rich  in  zinc,  which  is  treated  in  sludge- 
mills  for  the  production  of  fine  concentrates.— A.  S. 

Magnetic  Concentration ;  The  Waring  System  of . 

Eng.  and  Mining  J.  1901,  72,  [11],  328. 
M  u.xktic  separators  may  be  classified  under  five  distinct 

types: —  . 

*  (1)  the  revolving  cylinder  or  drum  type  (a)  with 
magnetic  fields  created  in  peculiarly  formed  grooves  ex- 
tending annularly  around  the  drum ;  (fc)  with  the  magnetic 
fields  lying  over  or  between  pole  pieces  extending  across 
the  face  of  the  drum.  Machines  of  the  type  la  produce 
an  almost  clean  diamagnetic  product  at  a  single  pass,  but 
are  not  adapted  for  the  classification  of  magnetic  minerals. 

(2)  The  double  pole  crossed  or  tangent  belt  type,  includ- 
ing also  a  variety  of  belt  machines. 

(3)  Machines  in  which  the  magnetic  particles  are 
deflected  out  of  the  course  of  a  falling  stream  of  material. 

(I)  Vertical  single  or  multiple  magnets  revolving  partly 
over  a  belt  or  pan  carrying  the  material  to  be  separated. 

(5)  Magnets  oscillating  from  side  to  side  directly  across 
a  flowing  stream  of  material.  Machines  of  this  type  are 
not  so  capable  of  producing  absolutely  clean  diamagnetic 
products  as  those  of  type  la,  but  they  give  excellent  results 
a-  regards  the  paramagnetic  products. 

The  Waring  system  of  concentration  and  classification  is 
a  combination  of  types  la  and  5,  and  is  stated  to  have  given 
good  results  in  practice.  According  to  this  system,  the 
zinciferous  or  cupriferous  concentrates  are  dried  and  passed 
through  a  screen  of  j-incli  mesh  into  a  mechanical  calciner, 
.vh.ri-  the  pyritic  minerals  are  partially  desulphurised,  and 
the  ferric  oxide,  ferrous  carbonate,  copper  minerals,  &c, 
reduced  to  the  magnetic  condition.  This  operation  is  so 
carried  out  that  the  blende  and  other  minerals  which  are 
subsequently  to  he  separated  by  magnetic  repulsion,  are  not 
affected ;  the  heat  generated  by  the  burning  sulphur  of  the 
pyritic  constituents  is  usually  sufficient  to  produce  the  con- 
dition required.  The  material  is  cooled  and  delivered  to  a 
magnetic  separator  of  tin-  drum  type,  falling  into  the  intense 
magnetic  fields  lying  within  the  peculiarly  arranged  grooves 
of  the  machine.  The  diamagnetic  blende  is  expelled  by 
magnetic  repulsion  aided  by  centrifugal  force,  whilst  the 
paramagnetic  particles.no  matter  bow  low  their,  permeability 
may  be,  remain  attached  to  the  polar  rings,  whence  they 
are  released  upon  arriving  at  the  opposite  side  of  the  axis. 


... 


The  diamagnetic  product  requires   no   further  treatment 
it  is  always  quite  free  from  iron-bearing  or  other  magne! 
minerals.      The    paramagnetic    product,    containing   iro 
copper   ore-:,  &c,  as  well  as  many  garnet  minerals,  if  sin 
were  present   in   the  ore,  may  also  contain  particles  of  zii 
blende  not  separated  from  the  pyrites,  &c.  in  crushing, ai 
still  adhering  thereto.     It  is  passed  down  an  inclim 
in  rapid  flow   tinder  the  magnetic   classifier;  the  miners 
are  here  separated   according  to   their  degree   of  magnet 
permeability,   the    strongly    magnetic    pyrites    tirst  and   tl 
least  magnetic  minerals   last   into  separate  chutes  on  eai 
side  of  the   inclined   plane.     The   last    product,    « 
usually  very  small  in  amount,  is  cither  recrushed  an 
run  over  the  separator,  or  it  is  added  at   once  to  the 
priate  class  of  finished  material. 

Two  examples  are  given  of  the  results  obtained  hvtli 
system  of  treatment : — 

1.  Ordinary  pyritiferous  zinc  ores  from  Galena,  Kansa 
averaging  44  per  cent,  of  zinc  and  15  per  cent,  of  iron,  ai, 
selling  at  10  dols.  per  ton.  These  ores  yield  64  per  cent,  c 
clean  blende,  containing  64 '2  per  cent,  of  zinc,  absolute] 
free  from  pyrites,  and  selling  at  2S  dols.  per  ton;  ah 
28  per  cent,  of  burnt  pyrites  containing  49  5  per  cent.  < 
iron,  and  2'S  per  cent,  of  zinc. 

2.  Colorado  mixed  sulphide  ore,  containing    10   | 

of  lead,  14'6  per  cent,  of  zinc,  and  12"2  per  cent,  of  iroi 
and  worth  140  dols.  per  100  tous,  yields  by  wet  concentratio 
alone,  products  worth  697  •  57  dols.,  and  by  wet  concentratio 
combined  with  magnetic  separation,  products  worth  1 136'1 
dols.— A.  S. 


L.  Heathcote.     Zeits.  I'hv 
.Science  Abstracts,  1901,4 


Iron  ;  Passirili/  of  .      II. 

Ohem.  1901,  37,  3G8— 373. 
[9],  769. 

The  author  takes  as  evidence  of  passivity  the  fact  that  n 
action  visible  to  the  naked  eye  occurs  on  dipping  the  men 
into  nitric  acid  of  sp.  gr.  1  -2  at  15° — 17"  C.  Iron  is  in  a 
cases  rendered  passive  by  nitric  acid  of  sp.  gr.  1  •  4  or  1 -2.' 
but  only  after  some  of  the  metal  is  dissolved.  Electrolyti 
cally  deposited  iron  (on  copper)  is  rendered  passive"  b 
1  "4  sp.  gr.  acid,  but  becomes  active  again  after  one  or  t\v 
minutes  in  acid  of  sp.  gr.  1'2.  Yellow,  purple,  or  blu 
annealed  iron  is  rendered  passive  by  acid  of  sp.  gr.  1  • : 
although  no  visible  action  takes  place.  In  concentrate 
nitric  acid,  iron  retains  its  passive]state  for  a  long  time,  bu 
at  the  same  time  gradual  solution  of  the  metal  takes  plact 
Iron  rendered  passive  by  acid  of  sp.  gr.  1  4  becomes  activ 
after  about  20  hours'  immersion  in  acid  of  sp.  gr.  1  i',  bu 
the  change  takes  place  much  more  rapidly  if  the  acid  b 
kept  in  motion  ;  for  instance,  if  a  stream  of  1  •  2  sp.  gr.  acii 
be  allowed  to  impinge  on  a  passive  iron  rod  immersed  il 
acid  of  the  same  strength,  the  metal  becomes  active  afte 
one  minute.  Exactly  the  opposite  is  the  case,  however 
when  stronger  aeid  (sp.  gr.  1  '275)  is  used.  On  inm 
in  other  liquids  the  passive  state  persists  for  very  differen 
periods:  in  concentrated  potassium  nitrate  solution,  a  fev 
seconds;  in  twice  normal  caustic  potash,  2 — 3  minutes 
and  in  saturated  solutions  of  potassium  bichromate  or  ferrii 
alum,  several  days.  Iron  can  also  retain  its  passive  condi- 
tion for  some  time,  if  kept  in  vacuo,  after  completely 
removing  the  acid.     (See  also  this  Journal,  1900,  1154.) 

— .\   S 


O.  Gentsch.    Chcm. 
Stahl   u.  Eisen,   IDOl 


Steel ;  Process  for  Hardening 

Zeit.  Rep.  1901,  25,   170],   260. 
21,851. 

The  first  requirement  for  the  satisfactory  hardening  of  steel 
is  the  uniform  heating  of  the  tool.  The  author  has  con- 
structed a  furnace,  with  a  coke  fire  beneath  a  chamottc 
plate,  and  provided  with  a  good  chimney.  The  tiring  of  tl" 
furnace  costs  M.  l'S  for  coke,  or  M.10  lor  charcoal  for  a 
10  hours'  run.  The  furnace  may  be  used  for  case  harden 
ing  or  for  reheating.  The  tool  to  be  hardened  is  painted 
over  by  means  of  a  brush  with  a  hardening  composition 
from  which,  on  heating,  the  steel  takes  np  a  quantity  "I 
carbon  corresponding  to  its  structure,  a  fine-grained  steel 
taking  np  less  than  a  cheaper  coarse-grained  one,  and  the 
latter  being  markedly  improved  by  the  process.  As  sunn 
as  the  tool  is  red  hot,  it  is  dipped  into  a  water-bath  contain 
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'whitening,  then  in  rape  oil,  and  lastly  in  mineral  Oil- 
icr  the  tiist  bath  the  tool  is  very  hard;  tempering  is 
-,-tcd  not,  us  hitherto,  by  heating  from  without,  but— in 
second  bath  by  the  bent  remaining  within  the  tool, 
udening  craeks  are  avoided.  Kxperiments  made  by 
eetion  of  the  Minister  of  Railways  with  tools  made  from 
>Mer  steel,  and  with   oilier-   made   from    Bismarck  steel 

i-ie I  by  the  ihove   process,  showed,  after  three  \vee!;s, 

ce  of  '.'.">— 30  per  cent,  in  favour  of  the  latter. 

— \V.  G.  M. 


A.  W.  Zdanowicz.     Chem.- 

60.     From    Staid   u.    Eisen, 


, rl ,-  ( 'ompression  of  — — 
/.■it.  Rep.  1901  25,  [TO] 
1901,21,857. 

the  Whitworth  process  for  compressing  fluid  ingots,  the 
enure  is  so  applied  that  only  the  solidified  shell  ot'  the 
compressed,  and  the  fluid  metal  within  remains 
[affected.  In  a  process  introduced  by  lk-utter  in  the  steel 
irks  of  St.  Etienne,  pressure  is  applied  to  the  ingot  from 
•low,  and  there  is  no  cover  to  the  conical  chill,  so  that  the 

ect  of  the  pressure  is  to  force  the  ingot  farther  upwards, 
nil  the  result  that  the  tapered  sides  of  the  mould  bring 
teral  pressure  to  bear  upon  the  fluid  metal  within,  cavities 
e  prevented,  and  the  metal  is  forced  into  the  head.  By 
lis  process  (which  is  illustrated  by  drawings  in  the  origi- 
d)  superficial  fissures  are  prevented,  the  scrap  is  reduced 
i  4  per  cent.,  porosity  and  internal  strains  are  prevented, 
luation  is  reduced,  and  the  molecular  condition  and 
echanical  properties  are  improved.  The  reduction  in 
aste  causes  a  saving  of  25  per  cent,  of  the  cost  of  the  raw 
eel,  but  from  this  must  be  deducted  the  cost  of  com- 
i,  which  amounts  to  about  M.  8  per  ton.  A  pressure 
i  500  kilos,  per  sq.  cm.  [3-17  tons  per  sq.  in.]  is  required 
applied  until  cold,  or  of  250  kilos,  per  sq.  cm.  if  the  block 
3  removed  at  a  red  heat.  Plant  has  been  provided  at  the 
'.  Etienne  Works  to  apply  pressure  to  small  crucible  steel 
gots  and  to  larger  ingots  requiring  30,000  or  60,000  kilos, 
ross  pressure  (according  to  whether  they  are  to  be  removed 
ot  or  cold").— \V.  G.  M. 

Gold;   Curious  Occurrence  of .     B.  H.  Benuetts. 

Inst.  Miu.  and  Metall.,  Oct.  17,  1901. 

.  deposit  of  gold  on  a  piece  of  wrought  iron,  originally 
sed  in  a  mine  track,  and  which  had  lain  in  the  gutter 
irrying  off  the  mine  water,  has  been  found  at  the  Mount 
yell  Mine,  Tasmania.  On  removing  the  precipitated 
opper,  the  gold  was  found  deposited  in  places,  especially 
ear  three  bolt  holes,  in  the  form  of  bright  yellow  plates, 
t  was  firmly  attached  to  the  iron,  and  had  probably  been 
eposited  by  the  electric  action  of  the  iron-copper  couple 
rom  traces  of  chloride  in  the  acid  mine  water.  No  gold, 
owever,  could  be  detected  in  the  mine  water. — A.  W. 

"■opper  Ores;  Dry  and    Wet   Treatment  of .     C.  C. 

Longridge.      Trans.    X.    Eug.    Inst.    Min.    and     Mech. 
Engineers,  50,  1901,  88—122. 

His  paper  is  a  general  summary  of  the  operations  involved 
i  the  extraction  of  copper  from  its  ores,  and  treats  in  a 
irsorv  manner  of  the  subject  under  the  following  head- 
igs-.  — Reduction  and  concentration  ;  calcination  ;  methods 
f  calcining  copper-ores  and  mattes;  chemistry  of  copper- 
re  calcination  ;  calcination  losses ;  chemistry  of  copper- 
melting  ;  methods  of  copper-smeliing :  (a)  German  or 
ilast-furnace  process,  (6)  English  or  reverberatory-furnace 
irocess,  (c)  Welsh  process,  (rf)  Anglo-German  process, 
e)  Pyritic  process,  (/)  converter  or  Bessemer  process, 
•j)  Special  processes ;  refining  of  coarse  copper  by  dry 
nethods ;  slags  for  copper  smelting ;  blast  furnaces  for 
opper  smelting ;  remarks  on  blast  furnaces  ;  reverberatory 
is  for  copper-smelting;  remarks  on  reverberatory 
urnaces ;  wet  extraction  of  copper. — A.  W. 

^opper-Tin,    Copper-Zinc,   and    Tin-Zinc    Alloys;    Jhreic 

Determinations   of  the   Specif  c  Gravities  of .     E. 

Maey.   Zeits.  phvsik.  Chem.  38,  289— 291.    Chem.  Centr. 
1901,2,  [15],  841. 

1'iiE  composition  was  calculated  from  the  quantities  of  the 
>ure  metals  used  in  the  preparation  of  the  alloys.  The 
ollowing  results  were  obtained. 


<  'opper-  Tin  Allot/* 


Tin. 

Sp,  lir. 

I 

Tin. 

Sp.  Or. 

Pi  r  Cent. 

PerG 

28 

B-008 

7  1.72 

89-2 

B  980 

7s- 1 

7-726 

12 

8-791 

60 

7-7;;:. 

56 

100 

7-2-1 

59 

( 'opper-Zinc  Alloys. 

Zinc. 

Sp.  Gr. 

Zinc. 

Sp.  (Jr. 

Per  Cent. 

PerCent. 

0 

87-8 

7-878 

19-8 

s  i  a 

68-  1 

7'-  ... 

62-4 

8-149 

76-4 

7-711 

53-5 

8*148 

B5-0 

7-895 

(If  I 

7-976 

87-9 

7-ISI 

lili-7 

7  -951 

'.ill 

7-311 

7-901 

100 

7-087 

71 

7*873 

Tin-Zinc 

Alloys. 

Zinc. 

Sp.  Gr. 

. 

Zinc. 

Sp.  Gr. 

Per  Cent. 
0 
5 
0 

7-28-1 
7-233 
7-190 

Per  Cent. 

75 
100 

7-110 

— A.  S. 

Aluminium  ;   Crystallised  Metallic  Compounds  of . 

O.  ISrunck.  Her.  34,  [12],  2733—2735. 
By  melting  together  aluminium  and  various  metals,  and 
either  pouring  out  the  liquid  alloy  after  a  solid  crust  bad 
formed  on  the  surface,  or  allowing  to  solidify  completely  and 
then  dissolving  out  all  that  2  per  cent,  hydrochloric  acid 
would  dissolve,  the  author  has  obtained  well-crystallised 
alloys  of  aluminium  with  copper  (Cu4Al9),  iron  (FeAl,)T 
nickel  (XiAl3),  cobalt  (Co:iAl13),  manganese  (Mn;All), 
and  platinum  (Pt3Al10').  Stronger  hydrochloric  acid  readily 
dissolves  them  all,  save  the  last,  from  which  it  dissolves  out 
all  the  aluminium J.  T.  D. 

Sulphur  in  Iron  and  Steel ;  Determination  of . 

W.  A.  Xoyes  and  L.  L.  Helmer. 

See  under  XXIII.,  page  1 143. 

Molybdenum ;  Electrolytic  Determination  of . 

L.  G.  Kolloek  and  E.  F.  Smith. 

Sec  under  XXIII.,  page  1145. 

Cyanide  Solutions  containing  Zinc ;   Testing r 

L.  M.  Green. 

See  under  XXIII.,  page  1144. 

PATENTS. 

Pyritic  Ores;   Hot  Blast  Furnaces  Jor  Smelling ,  #■«■„ 

F.  L.  Rondebusb,  London.   From  E.  T.  Bradford,  Denver, 
U.S.A.     Eog.  Pat.  13,028,  Oct.  10,  1900. 

The  essential  feature  is  that  the  blast  is  made  to  pass- 
through  a  pipe  which  is  coiled  within  the  throat  of  the 
furnace.  It  thereby  becomes  heated  before  it  reaches  the 
tuyeres.  —J.  H.  C. 

Metals  such  as  Lead,  Zinc,  Copper,  Iron,  Silver,  and  Gold  ; 

Treatment  of  Mired  Ore  for  the  Separation  of  . 

1-..  Ferraris,  Sardaigne,  Italy.     Eng.  Pat.  12,349,  June  17, 
1901. 

The  mixed   sulphide  ore   is  heated  with  concentrated  sul- 
phuric acid  in  a  furnace,  by   which   is  produced  metailii 
sulphates,  sulphur   dioxide,   water,  and   sulphur,   the   last 
named   being   then   burnt  and  the  whole  of  the   sulphur 
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rted  into  sulphuric  acid.     The  sulphated  ore  is 
with  water  to  dissolve  the  sulphate3  of  copper,  nine, 
and  part  oi  the  iron,  the  residue  beii  g  then  subjected  to  the 
of  lead  Bmeltins  to  reeoi  er  the  lead,  silver, 
ppp  i  and  feme  iron  are  precipitated  From 
m  bj  zinc  oxide  and  the  copper  further  recovered 
as  sulphate  or  metal.     The  ferrous  iron  is  then  precipitated 
by  means  of    zinc    oxide    and   compressed  air,  injected  into 
the  hot  solution,  the  sulphate  of  sine  solution  beiug  concen- 
trated h\  heat  and  air.  and  the  salt  crystallised.     The  solid 
line  sulphate  can  then  be  converted  into  anhydrous  oxide 
hv  heating  with  carbon,  the  sulphur  dioxide  therein  evolved 
being  converted  into  sulphuric  acid  for  re-use,  whilst  the 
in  be  used  or  smelted  as   a  high  grade  zinc  ore,  all 
operations  being  claimed  in  parts. — A.  \V. 

Crucible  Furnace ;  Sew  or  Improved  .     O.Michael, 

Freiburg,  in  Baden,  Germany.  Eng.  Pat.  10,303,  May  17, 
1901. 
Tin  furnace  is  built  for  the  purpose  of  a  preliminary 
of  the  pots  or  crucibles  by  the  waste  heat  of  the 
furnace,  and  is  characterised  by  niches,  6,  in  the  walls  of 
the  shaft  or  furnace,  the  floors  of  which,  e,  are  of  the  same 
levd  as  the  grating,  g,  carrying  the  melting  pots  or 
crucibles,  ;>,  so  that  metal  difficult  to  fuse  can  be  sufficiently 
heated  within  the  crucibles,  r,  standing  in  the  niches,  by 
the  waste  gases  passing  into  the  branch  flues,  /.  leading  to 
the  common  flue,  »,  in  preparation  for  the  next  smelting. 


In  this  vertical  section,  the  furnace  is  a  horizontally 
rectangular  one,  and  holds  four  central  pots,  p,  surrounded 
.with  coke  on  the  grating,  </.  In  the  centre  of  each  of 
the  four  walls  is  cut  a  niche  to  hold  one  pot  each,  c, 
SO  that,  while  the  four  central  pots  are  being  finally 
ide  pots  with  their  contents  are  receiving 
a  preliminary  heating  previous  to  taking  the  place  of  the 
CI  ntral  pots  on  the  grating  in  the  following  heat.— A.  \V. 

{Al,  §v.]  ;   Iieduclicn  of  ,  and  the  Production 

oj  the  Some.     II.  S.  Blackmore,  Mount  Vernon, 
I   ,S.A."    Eng.  Pat.  11,033,  June  11,  1901. 

rocesa  is  for  the  reduction  of  metals,  and  consists  in 

ng  refractory  metallic  oxides  at  a  temperature  below 

onnal  melting  points  by  the  action  of  an  inert  heated 

flux,  tlun  adding  thi  reto  a  metallic   carbide,  the  carbon  of 

which  16  capable  of  reducing   the  oxide   and  liberating  the 

d  metal,  the  bath  being  replenished  with    oxii 
carbide  from  time  to  lime  as  the  metal  is  reduced.     The 
details  of  procedtu  varied  in  accordance  with  the 


21  claims,  and  the  method  is  specially  applicable  to  the  pn 
duction  of  aluminium  and  alloys  of  the  same.  The  bat 
in. iv  consist  uf  cryolite  with  added  lithium  fluoride,  or  of 
inert  salt  or  body  which  may  be  a  haloid  salt  and  free  froi 
hydrogen,  and  the  metallic  oxide  may  be  added  first  and 
metallic  carbide  after,  or  Bice  uersd,  the  action  between  tb 
two  latter  materials  taking  place  at  a  temperature  below  ft 
melting  point  of  the  oxide,  and  resulting  in  the  conibinalic 
of  the  two  electro-negative  constituents.  Alloys  may  1 
prepared  by  using  a  carbide  of  a  different  metal  to  that  i 
the  oxide. 

Aluminium  is  thus  obtained  by  the  action  on  its  oxide  i 
its  carbide  in  a  bath  of  cryolite,  containing  a  fluoride  i 
facilitate  fusion  and  reduce  specific  gravity.  The  bath  uiu 
be  a  metallic  oxyhaloid,  such  as  an  oxyfluoride,  and  th 
itself  may  be  heated  with  a  metallic  carbide,  which  wi 
result  in  the  abstraction  of  the  oxygen  and  haloid  elemei 
and  the  liberating  and  alloying  of  the  metals.  In  th' 
respect  aluminium  oxyfluoride  and  calcium  carbide  ai 
heated  either  together  or  in  a  molten  inert  bath,  the  carbc. 
combining  with  the  oxygeu,  the  calcium  with  the  fluoric 
and  the  aluminium  being  obtained  as  metal.  Alutniuiui 
carbide  may  he  produced  in  a  molten  bath  of  inert  cheaiici 
salt,  and  the  oxide  added  thereto. — A.  \V. 

Iron  ;  1'rocess  of  Melting ,  and  Materials   Employe 

therein.     J.  YV.  Maddison,  and  Wm.  Rhodes,  Wakefieli 
Eng.  Pat.  16,484,  Sept.  15,  1900. 

A  CDPOI.4  furnace  is  first  charged  with  coke,  then  with 
layer  of  wood,  then  a  layer  of  mixed  iron  or  steel,  "  scale 
and  "  salt,"  and  on  the  top  of  all,  the  charge  of  iron  ;  th 
system  of  charging  being  repeated  as  often  as  desirei 
Commonly  8  lb.  of  "  scale  "  and  J  lb.  salt  are  used  for  eac 
hundredweight  of  iron,  with  variations  in  the  proportio 
of  salt  according  to  the  size  of  the  cupola.— J.  H.  C. 

Iron ;  Manufacture  of .    P.  M.  Justice,  London.    Froi 

B.  Talbot,  Pencoyd,   Pennsylvania,  U.S.A.      Eng.   Pa 
22,408,  Dec.  S,  1900. 

Molten  iron  is  mixed  with  lime  or  other  oxiuisin 
material,  or  with  puddling  furnace  slag,  in  a  forehearth  c 
refining  furnace,  provided  with  a  basic  lining  ;  after  whic 
it  is  charged  into  the  puddling  furnace  for  working  iu  th 
ordinary  way. — J.  11.  C. 

Steel;  Production  of Highly  Carburised .    R.  Dietrich 

Sieg,  Germany.     Eng.  Pat.  11,832,  June  lu,  1901. 

Melted  iron  or  low-carbon  steel  is  poured  in  a  thin  streai 
into  tar  or  other  liquid  or  liquefiable  carburising  substance 

— J.  II.  C. 

Iron  or    Steel ;  Machines   for  Use  in   Ileearburising 

J.   W.   Davis,   Converse,    U.S.A.      Eng.    Pat. 

July  1,  1901. 

The  machine  for  injecting  carbon,  carborundum  or  othc 
powdered  material  into  iron  or  steel  is  claimed  as  a  whol< 
or  in  parts  according  to  the  principles  shown  in  th 
accompanying  drawing.  It  consists  of  a  platform,  niouiitc 
on  truck  wheels,  on.  which  are  arranged  standards,  3,  with  : 
vertically  moving  frame,  4,  which  carries  the  feeding  hopper 
8,  and  other  working  parts.  The  hopper  has  a  top  cover 
closed  by  a  locking  lever,  and  in  the  lower  portion 
valve,  12.  The  lower  end  is  curved  in  a  segment  of  acircli 
to  move  against  the  curved  block,  13,  having  an  openinf 
wider  than  the  lower  opening  of  the  hopper.  The  -haft,  I  I 
with  bearings  iu  the  frame,  4,  carries  an  extension  of  thi 
block,  whilst  another  extension  is  attached  to  a  sleevi 
surrounding  the  shaft,  to  one  of  its  ends  and  providi 
a  hand  lever,  16,  by  which  the  sleeve  may  be  rotate 
relatively  to  the  shaft  and  the  block  consequently  odjusle. 
to  move  the  discharging  tube  attached.  Through  the  block 
13,  is  a  transverse  bore  which  is  continued  on  either  - 
a  guide  tube,  1  9,  registering  with  the  bore.     In  this 

charge  tube,  20,  provided  at  its   upper  side.  with 
longitudinal  slut,  -J.  1 ,    through  which  the    material  can 
fri  m  the  hopper.    On  its  lower  side  is  a  rack,  22,  projects; 
through  a  longitudinal  slot  in  the  bottom  of  the  (inter  tube 
19,     The  rack  is  worked  through  a  pinion  by  a  hand  wheel 
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,  on  the  shaft.     On    one  end  of  the  tube,  '-'i>.  is  a   fire- 
ay  nozzle,  25,  and  on  the  other  n  flexible  tuhi on 

ith  a  compressed  air  reservoir  carried  also  on   the  base 
alforin.      The  apparatus  ran  thus  be  moved  to  the  furnace, 


Blacking  for  Foundry   Purposes;   Manufacture  of . 

.).  Dunn,  Glasgow,     Eng   I  i,  Oct.  24,  1900. 

Claim  is  made  I'm-  :i  pn  paration  consisting  of  a  mixture  ol 
carboniferous  products,  such  as  plumbago,  gas-retorl  • 
paraffin  still  coke,  and  the  like,  with  an  infusorial  earth, 
such    as    Barbadoes   tripolite.     Each  of  the   constil 
except  the  pi  i  Brsl  cajcined  separately  in  i 

sxpel  volatile   matters,  and   only  the   residues    em] 
The  mi i x i  ire  is  thoroughly  ground  into  a  fine  powdei  which 
is  applied  as  blacking  in  the  usual  manner. — C.  A.  M. 


Blast  Furnaa     Sla  rj    P »«    of  '!'•■ 

Molten -.     A    D.BIbers.Hoboken.Nem 

ey,  U.S.A      I  in:.   Pat.  883B,  April  23, 
[901 


*zr 


ae  nozzle  pushed  forward  through  the  opening,  and  the 
larbou  or  other  material  forced  into  the  bath,  by  the  air 
lowing  through  the  central  tube. — A.  W. 

Uttl  and  other  Metal   Plates   or  Sheets ;  Apparatus  for 

„,/ ,  with  Tin  or  other  Metal.     W.  P.  Thomas, 

cam.     Eng.  Pat.  18,844,  Oct.  22,  1900. 

He  apparatus  comprises  in  one  structure  feed  rollers  or 
(her  devices,  a  flux  box,  a  metal-coating  bath  or  pot,  and 
•il-bath  or  grease-pot,  and  one  or  more  pairs  of  finishing 
ills  for  the  purpose  of  avoiding  the  use  of  more  than  one 
oating  bath,  the  pickled  or  prepared  sheets  being 
iiassed  singly  through  the  complete  apparatus. 


Two  examples  of  the  principle  are  given,  of  which  the 
accompanying  drawing  represents  the  apparatus  suitable  for 
large  sheets.'  It  consists  of  feed  rollers,  B  B,  carried  by 
3,  6,  at  one  end  of  the  pot,  A,  a  flux  box,  C,  with 
guides,  c,  so  placed  that  the  sheets  descend  vertically  through 
the  centre  of  the  box  ;  guides,  F,  within  the  metal  bath  or 
pot,  and  one  or  more  pairs  of  finishing  rolls,  EE,  G  G,  and 
I1II,  in  the  crease-pot,  D,  preferably  containing  palm  oil. 

_A.  W. 


J  ■"■'.£'    '  £j    '"'  s,:'1-'  •*  disintegrated   b)  protracted  i    o 
*w»«ta»*r  jng  un(j  lir-pressure  bj  rui 

it  into  kilns  of  Bpecial  construction  and  there 
leaving  it.  The  slag  is  said  to  be  thus  re- 
duced, to  such  pulverulent  and  sufficiently 
soluble  condition,  as  to  form  a  cheap  substitute 
for  lime  for  manuring  the  soil. — .!•  II.  C. 

\  ickel ;   Preparation  of .     T.  Michalow  - 

skv,   Cracow,    Austria.     Eng.   I'at.    17 
Oct.  3,  1900. 
Pokoi  s  nickel,  suited  for  formiDg  electrodes 
for   electric  accumulator  batteries,  is  obtained 
by   electrolytic   precipitation    from   solutions 
containing  iron,  zinc,  or  other  like  metals. 

-J.  II.  C 

Aluminiums    Preparing    ,  for    Soldering.       C.    P. 

Sorensen,  Copenhagen.  Eng.  Pat.  16,864,  Aug.  22,  1901. 
The  parts  to  he  soldered  are  heated  to  about  300°  C,  and 
then  treated  in  a  strong  lye  of  soda  or  other  alkali,  which 
removes  the  oxide,  after  which  they  are  washed  in  cold 
water,  the  Boldering  then  being  proceeded  with  in  the  usual 
way,  without  the  necessity  of  a  flux.  The  brazing  alloys 
may  consist  of  zinc  and  brass  filings  or  zinc  and  tin  filings. 

XL-ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURGY. 

(4.)— ELECTRO-CHEMISTRY. 

Electro-motive  Behaviour  of  Substances  capable  of  different 

Stages  of  Oxidation.    R.Luther.    Zeits.  fur  Elektrochem. 

1901,7    [65],  897— 899.     From  Zeits.  phys.  Chem.  1900, 

34,  4*88— 494;  and  1901,  36,  384—404. 
It  is  shown  experimentally  that  with  a  substance  which 
can  have  three  stages  of  oxidation,  the  electro-motive  force 
corresponding  to  the  direct  oxidation  from  the  lowest  to 
the  highest  stage  is  not  the  sum  of  the  two  electro-n  otive 
forces°corresponding  to  the  oxidation  from  the  first  o  the 
second  and  from  the  second  to  the  third  stage  respec  ively, 
but  that  the  value  lies  between  the  two. 

Incidentally  it  is  shown  that  the  dill'-  enci  |  otential 
between  a  metal  and  its  salt  solution  is  independent  of  the 
anion.  The  second  paper  deals  with  the  peculiar  behaviour 
of  chromium. — J.  S. 

Electro-thermal  Reactions  and  Syntheses.  W.  Lob. 
Zeits.  fur  Elektrochem.  7,  [60],  903— 921. 
\n  investigation  on  the  behaviour  of  chloroform  and 
carbon  tetrachloride,  when  exposed  to  high  temperatures 
produced  by  the  electric  current.  The  paper  is  divided 
into  five  p'arts,  the  first  three  of  which  deal  with  the 
historical,  practical,  and  theoretical  aspects  of  the  subject, 
while  the  last  two  are  devoted  to  the  results  obtained 
by  the  author  with  the  two  compounds  named  above. 
The  apparatus  used  consisted  of  a  decomposing  flask, 
containing  in  its  upper  part  the  incandescent  electric 
conductor,  and  of  a  series  of  absorption  bottles,  in  which 
the  gaseous  products  of  the  decomposition  were   absorbed 
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i  artous  reagents  and  retained  for  analysis.  Nickel, 
iron,  platinum,  and  platinum-indium  wen  used  as  materials 
for  the  in  spirals  iu  the  decomposing  flask. 

With  regard  to  the  absorption  of  the  -rases  produced  by 
the  decomposition  of  chloroform,  the  author  draws  attention 
to  the  presence  of  chloroform  vapour  in  the  gaseous  mixture, 
and  to  the  error  that  would  be  caused  by  the  liberation  of 
carbon  monoxide  if  caustic  potash  were  used  as  the  tir-t 
absorbeut.  As  cooliug.  even  down  to  —It-  C.  failed  to 
remove  th  at  of  the  residual  gases,  the  absorbing 

solutions  were  used  iu  the  following  order: — N'ordhausen 
sulphuric  acid,  phosphorus,  acid  cuprous  chloride  solution, 
caustic  potash  solution. 

The  results  of  the  investigation  may  be  summarised  as 
follows  : — 

(I)  The  use  of  metallic  conductors  heated  to  incan- 
descence by  tli  current,  affords  a  simple  and 
accurate  method  for  determining  qualitatively  the  influence 
of  temperature  and  the  material  of  the  conductor,  upon 
the  decomposition  products  obtained.  Further  experi- 
ments are.  however,  required  to  show  how  far  the  method 
can  be  applied  to  the  quantitative  determination  of  the 
energy  absorption  and  reaction  speed,  of  these  decompo- 
sitions. 

(3 )  With  regard  to  the  thermal  decomposition  of  chloro- 
form, the  results  obtained  indicate  that  an  intermediate 
product — dichloromethane — is  formed,  but  that  the  existence 
of  this  compound  iu  the  gaseous  mixture  is  only  of  momen- 
tary duration. — J.  15.  C.  K. 

Carbon  ;  Formation  of ,  m  the  Electrolysis  of  Solu- 
tions vf  Ammonium  Oxalate.  H.  Verwer.  Chem.-Zeit. 
1901,  25,  "92—793. 
The  many  advantages  of  adding  ammonium  oxalate  in  the 
electrolytic  analysis  of  a  large  number  of  metals  has  been 
demonstrated  by  Classen.  Ammonium  oxalate  is  par- 
ticularly useful  in  the  electrolysis  of  iron  from  the  salts 
of  organic  acids,  such  as  citrates  and  tartrates,  in  that  the 
metallic  precipitate  can  be  obtained  free  from  carbon. 
Heidenreich  (Her.  1896,  29,  1585)  and  others  have  shown 
that  salts  of  citric  and  tartaric  acid  always  deposit 
electrolytic  iron  associated  with  considerable  quantities  of 
carbon.  Avery  and  Dales  (this  Journal,  1899,  300)  have, 
on  the  other  hand,  stated  that  electrolytic  iron  separates 
from  ammonium  oxalate  solutions  contaminated  with  con- 
siderable quantities  of  carbon.  The  author  (this  Journal, 
1S99,  610)  controverts  this  statement.  He  now,  however, 
finds  that  under  some  conditions  carbon  is  deposited  with 
iron  from  solutions  of  ammonium  oxalate,  and  after  several 
experiments  he  asserts  that  the  precipitated  iron  never 
contains  the  slightest  trace  of  carbon  if  the  current  is 
stopped  and  the  solution  removed  before  all  the  iron  is 
precipitated.  If,  after  complete  separation  of  the  iron, 
the  liquid  be  farther  electrolysed,  whereby  the  precipitated 
iron  acts  as  the  cathode,  it  was  always  found  to  contain 
carbon. 

The  author  next  precipitated  iron  from  a  solution  con- 
sisting of  10  parts  of  ammonium  oxalate  and  1  part  of 
Mohr's  salt,  ami  removed  the  solution  whilst  it  was  still 
coloured  yellow  with  iron.  The  precipitate  contained  no 
carbon.  I  Fsing  th.-  precipitated  iron  as  a  cathode,  a  solution 
of  ammonium  carbonate  and  bicarbonate  was  electrolysed 
for  several  hours.  Another  portion  of  precipitated  iron  was 
used  as  a  cathode  to  a  solution  of  pure  ammonium  oxalate 
which  had  been  electrolysed  for  12  hours.  In  both  experi- 
ments the  iron  contained  carbon.  Solutions  of  potassium 
aLd  sodium  caibonate  behaved  similarly,  the  precipitated 
iron  containing  carbon,  though  in  a  less  degree.  These 
.Its  indicate  that  a  reduction  of  carbonic  oxide  to  carbon 
takes  place  in  aqueous  solutions.  Tartrates  behave  quite 
differently  ;  the  precipitated  iron  always  contains  carbon, 
Thi  able  to  confirm  Avery  and  Dale's  statement 

(loc.  cil.)  that  with  Moore's  method  (Chum.  News,  1836, 
53,209),  when  a  ferrous  salt  is  electrolysed  in  the  presence 
of  ammonium  metaphosphate,  the  precipitated  iron  is 
<l  with  a  small  quantity  of  carbon  and  a  larger 
one  ol  phosphorus. — J.  L.  15. 
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Secondary    Battery    Plata:     Manufacture    of  . 

Kuettner,  Loudon.     Eng.  Pat.  17,490,  Oct.  2,  1900, 

Lead  oxide,  with  or  without  the  addition  of  fiuely  divide 
lead,  is  mixed  with  a  solution  of  a  soluble  silicate,  at; 
formed  into  a  paste  which  is  made  into  a  plate,  and  thi 
dipped  into  a  dilute  alkaline  solution,  from  which  it 
removed  and  placed  in  a  second  alkaline  solution  of  g 
streugth  until  the  hardening  process  is  complete,  afti 
which  it  can  be  reduced  or  oxidised  in  the  usual  manne 
The  special  form  of  grid  consists  of  a  thin  lead  plate  . 
sheet,  having  an  undercut  rim  on  both  sides  equal  in  depi 
to  the  thickness  of  the  plate.  The  grid  is  formed  wil 
tubular  apertures  which  may  project  on  both  sidi  -. 
alternately  on  either  side  to  the  thickness  of  the  plat 
having  their  edges  slightly  bent  over  to  form  lips.  Ti 
diameter  of  the  apertures  is  about  equal  to  their  depth,  an 
to  the  distance  separating  them,  and  the  grid  may  1 
perforated  with  smaller  holes  between  the  tubes.  I 
a  modification  of  the  grid,  the  tubular  apertures  are  i 
half  the  length,  and  extend  alternately  on  each  side. 

— G.  H.  K. 


Secondary   Electric  Batteries  ;   Manufacture  of  Electroi 

Plates  of  .     A.  Nodon,  Paris".     Eng.   Pat.    13,3d 

June  29,  1901.     (U  I.C.,  Dec.  1,  1900.) 

Active  material  for  electrodes,  especially  anodes,  is  mad 
by  mixing  minium  or  litharge  with  a  solution  of  silicate  - 
soda  or  potash,  at  305  15.  A  thick  paste  is  formed  which  i 
packed  into  grids  or  frames,  of  lead  or  lead  alloy.  The> 
are  exposed  to  air,  and  when  dry  and  hardened  are  agai 
immersed  in  the  silicate  solution.  They  are  afterwarc 
acted  upon  by  a  weak  solution  of  sulphuric  acid,  with  tL 
formation  of  soluble  sulphate,  leaving  insoluble  lead  silical 
of  browu  colour  which  adheres  strongly  to  the  frames.  Th 
plates  are  water-washed,  and  are  then  readv  <br  forming. 

—J.  C.  R. 

Electrolytic  Apparatus.     [Bleachiny  Liquor.']     M.  Haas 
Aue,  Saxony.     Eng.  Pat.  1-1,946,  July  23,  1901. 

The  electrolytic  apparatus  is  an  improvement  on  th; 
described  in  Eug.  Pats.  10,215  of  1899  and  9331  of  190 
(this  Journal,  1899,  771,  and  1900,  752),  and  con- 
a  vessel  divided  into  several  compartments  by  the  electrode 
and  mounted  in  a  storage  receptacle,  the  only  liqui 
connection  between  which  and  the  several  compartmeui 
consists  in  long  narrow  channels  or  pipes.  Various  modifies 
tions  are  described,  in  one  of  which  long,  narrow  pipes  ar 
emploved  to  carry  off  the  liquid  to  a  collecting  vessel. 

— G.  H.  R. 

Air,  Gases,  and  Gaseous  Mixtures  ;  Apparatus  [Ozonuei 

§t.]  for  Electrically   Treating   •.     K.  J.   Varnold 

London.     Eng.  Pat.  19,393,  Oct.  30,  1900. 

To  avoid  loss  of  efficiency  incidental  to  rise  of  tcinperatur 
in  ozouisers  of  the  type  described  in  Eng.  Pat.  2629  of  189 
(this  Journal,  1899,  923),  it  is  proposed  to  employ  hullo, 
electrodes,  through  which  a  current  or  stream  of  water  0 
other  cooling  medium  may  be  continuously  caused  to  flow 
As  a  dielectric  of  high  capacity  for  placing  betw 
electrodes,  compressed  sheets  of  homogeneous  compound 
of  mica  and  shellac  are  employed,  preferably  using  thi 
compound  known  as  micacite  or  megomit. — J.  C.  R. 

Electric  Furnaces  for  Dental  and  other  Purposes.  R 
Winter  and  V.  Pappenheim,  Berlin.  Eng.  Pat.  13,367 
July  1,  1901. 

A  ftknaii:  for  dental  work  is  described.  Use  i-  ma  le  i 
a  seriis  of  rods  or  lengths  of  refractory  clay,  mounted  01 
the  inside  walls  of  the  furnace  casing,  and  provided  will 
longitudinal  holes  for  receiving  heating  wires  of  small  cros 
section,  whereby  the  wire,  as  well  as  the  heating  bodie: 
surrounding  them,  on  becoming  incandescent,  can  expum 
independently  of  one  another. — J.  C.  R. 
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'.lectroli/tie  Cells.  J.  II.  Noble,  Liverpool,  and  A.  Merry, 
discard,  Chester.  Eng.  Pat.  20,200,  Nov.  9,  1900.  (See 
Eng.  Put.  2372  of  1900  ;  this  Journal,  1901,  72M.) 
i'  is  now  proposed  and  claimed  to  (1)  provide  a  head  Or 
ressore  on  the  electrolyte  in  the  porous  (anode)  cell 
rably  greater  than  that  on  the  liquid  surrounding 
ie  cathode  cell,  and  proportional  to  the  amperage  used  ; 
■2)  to  avoid  secondary  action  at  the  porous  cell  by  louvres 
r  ■  pervious  inner  cell  open  below,  adapted  to  afford  an 
i-v  and  quick  passage  of  the  liberated  gas  to  the  top 
f  the  cell,  but  an  obstructed  one  in  the  direction  of  the 
nter  porous  cell  and  cathode,  preferably  in  the  form  of  a 
tmcated  inverted  eone  ;  (3)  to  glaze  the  top  of  the  porous 
ell  so  that  chlorine,  when  chlorides  are  being  decomposed, 
hall  not  pass  through  this  portion  near  the  closure  ;  and 
II  methods  of  feeding  the  electrolyte  into  the  cell  and 
rawing  off  the  electrolytic  products.  Where  brine  is 
(Composed,  it  is  proposed  to  utilise  the  caustic  alkali 
rodueed  by  these,  or  mercury-using  cells  directly  for 
iap-tnaking  in  different  ways. — J,  C.  R. 

ilkaline  Suit  Solutions  ;  Process  aticl  Apparatus  for  the 

Electrolytic     Decomposition      of  .      [Intermediate 

Electrolyte.]     A.J.  Dc  Brito  e  Cunha,  Lisbon.     Eng.  Pat. 
16,801,  Sept.  20,  1900. 

'he  porous  diaphragms,  which  may  be  cylindrical  or  flat, 
remade  of  barium,  or  aluminium  silicate,  mixed  with  sodium 
ilieate,  sodium  hydrate,  brine,  or  any  other  suitable  solution 
aore  or  less  concentrated  according  to  the  required  porosity 
f  the  diaphragms.  The  mass  is  subjected  for  about  6  hours 
o  90  lb.  pressure,  aud  is  afterwards  moulded  while  hot,  and 
lardens  while  cooling.  Two  diaphragms  are  employed,  the 
aterveniug  space  containing  an  intermediate  electrolyte 
I  to  separate  the  alkaline  solution  from  the  original 
lestrolyte,  so  as  to  avoid  any  recombination  of  the  final 
inducts  of  electrolysis.  Syphons  are  used  for  extracting 
he  alumina,  barium  hydrate,  aud  caustic  alkali  formed,  and 
news  are  provided  for  the  utilisation  of  the  intermediate 
anstic  alkali  passed  through  by  osmose  action,  and  for 
•reducing  efficiency  of  current  and  facility  of  putting  out  of 
ircuit,  changing  diaphragms,  and  erecting  the  electrolytic 
ell  .-(I.  H.  R. 

'Marine  and   Alkali;     Electrolytic   Apparatus  for   Pro- 
duction   of   .      J.    Mactear,    London.      Eng.     Pat. 

16,874,  Aug.  22,  1901. 

Tub  cathode  cell  has  in  its  bottom  a  central  well  in  which 
s  mounted  a  rotarj  propeller,  and  a  space  at  the  base  of 
ts  wall  communicates  with  the  central  well  by  ducts  formed  , 
inder  the  bottom.  The  anode  cell  is  placed  centrally  in 
he  cathode  cell,  the  edges  of  its  sides  extending  into  a 
ecess  formed  in  the  bottom  of  the  latter,  and  it  is  supplied 
>'th  pipes  for  supply,  and  for  overflow  of  chloride  solution, 
ind  for  outflow  of  chlorine.  The  spindle  of  the  propeller 
>asses  (hroush  the  cover  of  the  anode  cell,  and  is  supplied 
vith  a  liquid  seal,  and  a  quantity  of  mercury  fills  the  well, 
ce  and  the  ducts  forming  a  layer  over  the  bottom  of 
he  cell.— G.  H.  R. 

(£.)— ELECTRO-METALLURGY. 
PATENTS. 

V'imiiiium  and  other  Metals;   Process  for  Obtaining  [part 

Electrolytic}.      G.     Taddei,    Turin,    Italy.      Eng.    Pat. 

13,379,  July  1    1H01. 

iUTOiNiuM    and    other    metals    whose    chlorides   are   less 

■xothenuic  than   th  it  of  sodium,  are  obtained   by  electro- 

ysing  sodium  chloride   at   a   high  temperature  (l,00u     C. 

ly  a  continuous    current,  at  about  4-5  V.)  in  one  vessel, 

ind   passing   the   chlorine    into  a  second   vessel  heated  to 

1,300°  to  1,500°  C,  "here  it  forms  the  chloride  of  the  metal 

o  be  obtained.      The   -odium  is  passed  into  a  third   vessel 

rhere  it  meet-   and  decomposes  the  metallic  chloride  from 

ind    vessel,    and    from    which    the   sodium    chloride 

nrmed    is   returned    to    the    first  vessel.      The  anhydrous 

s    i  In  ,ii:eil    in    the   second    vessel     in    the    usual 

iianner,  by  brint!  ug    the  chlorine — in   this  case   prepared 

ftieally — into  contact   with  an   intimate  mixture    of 


alumina  and  carbon  (tar)  at  a  high  temperature.  The 
chloride  and  sodium  are  brought    together   as    vapour    in  a 

chamber,  not  separately  heated;  -J.  C.  R. 

Metals ;  Apparatus  far  Refining  — — ,  l>y  Electrolysis. 
II.  II.  Lake,  London,  from  A.  G.  Betts,  New  fork, 
U.S.A.     Eug.  Pat.  14,967,  July  23,  1901, 

Tiik  electrodes  are  contained  in  an  electrolytic  vat;  adjai 
to  which  extends  a  track   formed  by  rails  on   which  a  car- 
riage travels  to  and  fro,  bearing  a  pair  of  pressure  r  ill 
in  the   path    of    the   electrodes,  and  a  frame  capable  of 

vertical,  reciprocating  movements  on  the  carriage,  and 
adapted  to  engage,  raise,  and  lower  the  several  electrodes 
between  the  successive  movements  of  the  carriage.  The 
electrodes  are  severally  provided  on  their  upper  ends  with 
oppositely  projecting  lugs  which  fit  on  projections  on  the 
frame,  which  has  screws  and  nuts,  and  is  operated  by  an 
intermittent  motor,  while  another,  working  alternately  with 
it,  moves  the  carriage  along  the  track.  A  movable  brake 
prevents  movements  of  the  carriage,  and  is  released  by  the 
final  descending  movement  of  the  frame,  which  also  carries 
an  automatic  switch  for  reversing  the  motor  at  either  end 
of  the  path  of  movement  of  the  carriage. — G.  II    K. 


Eeeata. — This  Journal,  1901,  727.  csl.  1,  under. XL  I!., 
read  references  as  follows: — "Elect.  Rev.  (N.Y.),"  See., 
and  "  Elect.  World  and  Engineer,*'  &c. 


XII.-FATS.  OILS,  AND  SOAP. 

Mixed  Glycerides  in  Cacao-Butter.     J.  Klimout. 
Ber.  1901,  34,  [12],  2636. 

Bv  means  of  fractional  crystallisation  from  acetone,  the 
author  has  separated  cacao-butter  into  three  parts  : — (1)  A 
fraction  which  after  repeated  crystallisation  melted  at 
G4°  C,  and  had  an  iodine  value  of  0.  Finally  crystals 
melting  at  70°  C.  were  isolated  from  it.  This  fraction  was 
judged  to  consist  of  a  mixture  of  tripalmitin  and  tristearin. 

The  second  fraction  melted  at  31' — 32  C,  and  had  a 
saponification  value  of  196'4audan  iodine  value  of  28*9, 
whilst  its  composition  was  C55H104O6.  It  was  concluded 
that  it  was  a  triglyceride  containing  palmitic,  oleic,  and 
stearic  acid  radicles. 

The  third  fraction  consisted  of  a  mixed  glyceride  which 
melted  at  26' — 27°  C,  and  had  an  iodine  value  of  31  •  7, 
and  a  saponification  value  of  210-5.  Its  composition  was 
C5iH930r,. 

Triolein  could  not  be  detected  in  the  sample  of  cacao- 
butter.— C.  A.  M. 

Sesame    Oil;     Occurrence    and    Detection    in    Commercial 

Arachis    Oil -.     P.   Soltsien.     Cbem.   Rev.   Eett-    u. 

Harz-Iud.  1901,  8,  [10],  202—203. 

The  author  finds  that  Tambon's  reagent  (this  Journal,  1901, 
285)  is  not  capable  of  detecting  less  than  2  per  cent,  of 
sesame  oil,  and  must  therefore  be  regarded  as  much  less 
sensitive  than  Baudouin's  test.  Referring  to  Tambon's 
statement  that  the  fatty  acids  of  arachis  oil  gave  a  red 
coloration  with  Baudouin's  reagent,  the  author  asserts  that 
this  must  really  have  been  due  to  the  presence  of  small 
quantities  of  sesame  oil.  All  the  commercial  samples 
examined  by  him  gave  colorations  corresponding  to  the 
presence  of  from  0  25  to  15  per  cent,  of  that  oil,  whilst  a 
specimen  of  arachis  oil  extracted  by  himself  from  the  nuts 
gave  absolutely  no  coloration.  He  was  also  informed  by 
certain  manufacturers  that  it  was  customary  to  add  sesame 
oil  to  the  finest  grades  of  arachis  oil,  with  the  object  of 
influencing  their  behaviour  towards  cold  and  of  improving 
their  miscibility  for  salads. 

The  tin  chloride  test   for  the  fatty  acids  of  sesame  oil  is, 
in  the  author's  opinion,  untrustworthy,   since  the  reagent 
will  give  a  brown  coloration  with  the  fatty  acids  of   arachis 
oil,  or  even  rose  colorations  in  the  case  of  old  oils,  al'houg 
the  reaction  does  not  take  place  so   rapidly  as  in  the  case 
sesame  oil. — C.  A.  M. 
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Walnu!  Oil:    [  Bulaarian] .     X.  Petkow.     Zeits. 

Untersuch.  X.ilir.  u.  Genussm.  1001,  4,  [is   .Sis. 
Five  samples  of  cold-pressed  walnut  oil  give  the  following 
results  on  analysis  : — 


— 

1. 

I 

1. 

- 

Average. 

,115°  C. 

nnmbaf     at 

Iodine  value  . 
Aridity  (Bur- 
st yn  i : 

o-35<;o 

WO 

117  -.'2 
3-17 

C9255 

,7, 

ltt'M 

0-9960 

eso 

14S-43 
5S>7 

0  9200 
680 

148*40 

525 

11-9236 
6S0 

HS-20 
3-25 

0-9258 
67  7 

148-21 
4-SS 

— W.  P.  s. 

Cay-doc  Oil  of  Tonkin.     Chamber  of  Comni.  J., 
Xov.  1901,  258. 
The  Annamites  in  the  Province  of  Thai-Nguyen,  in  Tonkin, 
give  the  name  of  I   ij  doctoatreeof  the  Chmacea  Bpecies, 
the  oleaginous  grains  of  which   produce  an  oil  for  burning 
purposes,    which    causes   an   important   local  trade.      Tins 
tree,  says  the  Maniteur  Officiel  du   Commerce,   is  a  pine- 
like conifer,  10  to    15  metres  in  height.      The   Director  of 
:  wlture    in   [ndo-CBtna  sent  home  a  sample  of  the  C&y- 
1  prepared  hy   the   natives   by   an   unknown   process. 
Examination  showed  that  the  composition  of  this  oil  cf  the 
"  Gariinia  Toukinensis  "  is  as  follows  :— 

90'M 

soluble  in  alkali) 4  21 

uble  in  alkali) 1*17 

ml  oil >"•> 

100-00 

This  oil  contains  -13  ■  2  per  cent,  of  olein,  and  yields  1 1  •  96 
peri  fcerin.    The  aggregate  of  the  solid  fatty  acids, 

when  separated  from  the  oily  acid,  melts  at  55D.  The 
raw  oil  is  easily  saponified  ;  the  soap  produced  can  easily 
be  dissolved  in  water,  excepting  1-17  per  cent,  of  its 
weight.  This  residuum  consists  of  resin,  soluble  in  benzine, 
bat  not  soluble  in  alkalis.  The  oil  supplies  a  soap  of  a 
brown  colour,  having  the  appearance  and,  up  to  a  certain 
point,  the  pleasant  odour  of  palm  oil;  it  can  absorb 
much  water.  The  oil  of  the  "  Garcinia  Tonkinensis " 
seems  likely  to  play  a  part  in  the  soap  industry  of 
Europe.  The  tree  is  cultivated  in  Tonkin,  but  is  slow  of 
growth,  yielding  a  fair  crop  of  seeds  only  after  the  twentieth 
year.  The  value  of  the  crop  of  seeds  from  a  tree  at  the 
place  of  production  is  said  to  be  a  Tonkin  piastre,  equal  to 
about  2  frs.  jo  cents.  It  appears  that  Tonkin  is  not  able 
to  supply  much  cither  of  seeds  or  of  oil  prepared  by  the 
natives,  to  European  factories. 


Oil*  ■■   Determination  of  Sulphur  in  . 

See  under  XXIII.,  page  1117. 


F.  Jean. 


cereal.  The  fiually-powdered  meal  (say  23  lb.)  is  treate 
with  a  solution  of  caustic  soda  (say  7  lb.)  in  sutticien 
water  to  give  a  specific  gravity  of  1-27,  and  a  suitabl 
quantity  (say  22  lb.)  of  soap  shavings.  The  temperatut 
of  the  mixture  rises  and  ammonia  is  given  off  in  abundant* 
Finally  the  product  is  granulated  and  exposed  to  the  ai. 
until  the  whole  of  the  excess  of  caustic  alkali  has  bei 
converted  into  carbonate.  The  resulting  dry  soap  powde 
is  stated  to  be  readily  soluble  in  cold  water,  and  to 
considerable  cleansing  properties. — C.  A.  M. 

Soap;    Apparatus    for    Making    Carpet    Cleaning  

H.  Sefton-Joues,  London,  from  8.  Feder  and  J.  van  d! 
liiicken.  Aachen,  Germany.  Eng.  Pat.  14,085.  July  II 
1901. 
The  object  of  this  invention  is  to  secure  the  tboroug 
incorporation  at  the  right  moment  of  the  special  suhstana 
(glycocholie  acid,  taurocholic  acid,  &c.)  added  to  remov 
stains  and  preserve  the  pattern.  The  apparatus  claime. 
consists  of  a  vessel  surrounded  by  a  tightly-fitting  chaml 
to  prevent  loss  of  heat,  and  provided  with  an  air-tig! 
bipartite  lid.  The  vessel  rests  upon  an  iron  plate,  which  i 
exposed  to  the  heat  of  a  fire.  Through  the  centre  passe 
an  axle,  bearing  agitator-blades  which  revolve  in  opposil 
directions.  A  special  apparatus  is  fixed  to  the  side  of  tli 
casing  near  the  bottom,  through  which  the  additioDl 
substances  are  introduced  iuto  the  unfinished  soap  by  mean 
of  a  piston  rod  and  a  delivery  pipe,  whilst  a  discharge  pip 
on  the  other  side  leads  to  the  mould  divisions.  In  each  ■ 
the  moulds,  movable  pegs  are  loosely  inserted  at  a  certaij 
height,  and  these  being  pressed  out  by  the  liqn 
indicate  when  the  mould  is  filled.  The  vessel  is  provide 
with  a  thermometer  and  a  safety-valve. — C.  A.  M. 


XIII.-PIGMENTS,  PAINTS;  RESINS, 
VARNISHES;  INDIA-RUBBER.  Etc. 

(.4.)— PIGMENTS,  PAINTS. 


I  Fat     in  Animal  Fats  ;   Detection  of ,  by  the 

Phytosterol  Acetate  Method.     Bomer. 

See  under  XXIII.,  page  1147. 

PATENTS. 
Oih  and  Fats  ;   Bleaching  of  .     J.  C.  W.  Stanley  and 

The  Cotton-Seed  Oil  Sydicate,  Ltd.  London.     Eng.  Pat. 

17,443,  Oct.  2,  1900. 
'jiii  claims  of  this  patent  are,  for  the  most  part,  the  same 
as  those  of  Eng.   Pat.   11,419  (this  Journal,  1901,   910>. 
I  he  oil  is  circulated  in  a  thin   film  from  spreading  nozzles 
and  subjected  to  the   action   of  artificial  light,  substantially 

a-.! ribed  before.     In  this  patent,  however,  :io  claim  is 

made  for  the   simultaneous   introduction    of   air   or   other 
oxidising  gas.— C.  A.  M. 

\  and  tlnir  Manufacture.     G.  Uamberg,  London. 
Eng.  Pat.  17, 1C0,  Sept.  27,  1900. 

mi  is  made  for  a  detergent  powder  prepared  by  mixing 
nd    tin  ini  ally    treated    oatmeal    or    other 


Red  Lead ;  Determination   of  Foreign  Impurities  ill  — 
A.  Jousser. 

See  under  XXIII.,  page  1144. 

(S.)— RESINS,  VARNISHES. 

Rassamala    Resin.       A.   Tsehirch    and     L.     van    Italii 

Archiv,  239,  [7],  541—547. 
The  resin    of    Alumnia   excelsa,    the   so-called    .Malays 
storax,  as  at   present  piepared,  has  few  characteristics  i 
common   with  true  storax.      Two  kinds  of  the  rein  »« 
experimented   with,    Rassamala   bodas,  white    (or   yellow 
rassamala,  and  Rassamala  beurem,  red  rassamala,  consistin 
of   hard,  dusty,   readily  pulverisable  pieces,  with  a 
fracture  and  an  aromatic  odour,  recalling  that  of  cinoamoi 
pepper,  and  turpentine.     The  melting  point  ranged  I 
to   80°   C.       It  was    partially    soluble   in    alcohol,   metln 
alcohol,   carbon   bisulphide,  and   glacial  acetic   acid,   moi 
soluble  in  ether,  acetic  ether,  chloroform,  and  benzene,  bi 
slightly  soluble  in  soda  solution,  and  in  acetone.     The  alci' 
holic  solution  contained  tannin. '  From  the  ethereal  solntioi 
a  small  amount  of  cinnamic  acid  crystallised  out.     Tre.i 
ment  with  sodium  bisulphite  showed  the  probable  pi 
of  a  little  benzoic  and  cinnamic  aldehyde.     ( I 
chromic  and  sulphuric  acids  afforded  evidence  of  the  pr> 
sence  of  benzoic  acid.     The  resin  gave  no  indicate 
presence  of  esters.     It   is  evident,  therefore,  that  tli 
differs  in  every  respect    from  the  storax.  a  difference  wine 
may  be  due  to  the  method  of  preparation. — J.  O.  I! 

Cojxils  ;    Fusion   of  ,    'I7idcr  Pressure.      W.    I 

Chem.  Rev.  Fett-U.  Har/-Ind.  1901,  8,  [9],  177—178. 

In  the  ordinary  method  of  rendering  copals  solubl 
by  a  partial  destructive  distillation  (" Hrenzreaklion "),  tl' 
loss  iii  the  form  of  gas   and   copal  oil   varies  from  i 
per  cent.,  according  to  t lt«   nature  of  the  copal  ;  am 
the  copal    oil   be  recovered   it  is  of    little  value. 
attempts  have  therefore  been   n  ade  to  avoid  t  h 
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be  fusion,   of  which   mention    may  be   made   of  those   of 
'iolelte  and  of   Prechtl,   who   have   proposed    fusing  the 
opal  in  cluscil  vessels. 
The  author  points  out  that   Violette's  statements  are  at 
ariance,  since  in  one  place  he   asserts  that   a  copal  melted 
I '.,  and    in   another  that   it   melted  at  [00    C.     The 
ipnls  tints  treated  were  said  to  dissolve  readily  in  linseed 
pil  and   turpentine.     In   repeating   Violette's  experiments, 
be  author  heated  10  grms.  of  hard  Manilla  copal  for  a  long 
. me  in   a  glass  bomb  at    100    C,  but   no   fusion  occurn  1 
ntil  after  raising  the  temperature   to    180    C.     The  copal 
hen  appeared  as  a  light-yellow  mass,  full   of  bubbles,     i  >n 
pening    the    bomb    the    pressure    was    found    to    be    very 
light.     On  heating  the  contents  with  lins.'ed  oil,  bubbles  of 
rater  escaped,  but  the  copal  still  remained  insoluble. 
(  owi  ie  copal  heated  in  the  glass  bomb  for  some  hours  at 
•  o      ('.  left    a   light-yellow   fused   mass,  which   was  co:n- 
vtch    soluble   in   hot  linseed  oil.     It  was   found  that  tui 
antine  and  siccative  could  be  added    to  the  solution  to 
lent,  but  that  too  much,  precipitated  the  copal.     ( in 
the  copal   separated  from   the   varnish,  but  was  re- 
volved on  heating. 

Manilla  copal  treated  in  the  sam?  way  yielded  a  ven 
iss,  which,  in  the  author's  opinion,  was  superfused, 
cing  that  in  the  first  experiment  the  copal  melted  at 
-ii  C  The  mass  was  soluble  in  hot  linseed  oil,  the  solu- 
09  in  this  case,  too,  becoming  turbid  on  cooling,  and  tin.' 
opal  being  precipitated  by  turpentine  and  siccative. 
Zanzibar  copal  (Auiuae),  when  subjected  to  the  same  pro- 
■--.  remained  practically  unchanged,  only  an  aromatic 
dour  and  a  tew  drops  of  water  being  perceptible. 

these  experiments  the  author  concludes  that  copals 
n  not  fuse  at  !00J  C.  when  heated  in  a  closed  vessel  ;  and 
Lit  those  melted  at  a  high  temperature  under  pressure, 
though  soluble  in  hot  linseed  oil  and  ethereal  oils,  sepa- 
ite  out  on  cooling,  so  that  the  process  cannot  be  regarded 
s  technically  practicable. — C.  A.  M. 

PATENTS. 

OSMI  ;  Process  of  Treating  to  obtain  Rosin  of  Low 

Melting    Paint.      V.  Muller  and  G.  llossbach,  Schwan- 
dorf,  Bavaria,  Germany.     Eug.  Pat.  17,427,  Oct.  2,  1900. 

inc.  to  this  patent,  the  melting  point  of  the  rosin  is 

wered,  without  any  addition  of  foreign  substance,  by  first 

citing  it.  and  then  heating  it  in  a  vessel  by  any  suitable 

ins.    The  longer  the  heating  is  continued,  the  greater  the 

■ductiou  in  the  melting  point. — C.  A.  M. 

'arnishes  and  Products  resembling  Resins  and    Balsams  ; 

Manufacture  of .     A.  Kronstein,  Karlsruhe,  Baden, 

Germany.  Eng.  Pat.  17,373,  Oct.  1,  1900. 
ue  process  claimed,  consists  of  heating  a  fatty  oil  or  other 
n-atiirated  organic  compound  to  a  temperature  short  of 
composition,  with  the  exclusion  of  oxygen  or  any  oxidising 
gent,  so  that  poljmerised  substances  of  high  molecular 
ire  produced.  The  process  may  be  applied  to  the 
lanufacture  of  varnishes  from  drying  oils,  fish  oils,  rape- 
ted  oil,  castor  oil,  &c.  Of  other  unsaturated  organic  com- 
ounds  suitable  for  the  purpose,  the  following  are  amom; 
lose  chiefly  employed: — Allyl  cinnamate,  styraein,  allyl- 
id  diallyl  malonates.  or  "  allyl  salts  of  substituted  malonic 
•id,  of  indeue,  and  of  substances  of  the  type  of  eugenol, 
ifrol,  iso-eugenol,  audstyroland  its  substitution  products." 
An  admixture  of  00  per  cent,  of  Japanese  wood  oil  \vith 
Is  ordinarily  used  in  the  manufacture  of  varnishes  yields 
product  of  the  con^tency  of  "stand  oil,"  when  thus 
-ated  to  a  temperature  below  the  decomposition  point. 
The  substances  fanned  vary  with  the  nature  of  the  com- 
>uuds  u-ed.  Thus,  amber-like  products  are  obtained 
om  bodies  of  the  type  of  allyl  cinnamate,  styraein,  and 
lyl  or  diallyl  malonate.  A  compound  resembling  glass 
ith  the  properties  of  a  resin  is  yielded  by  styrol  and  irs 
s,  whilst  esters  of  diallyl  malonic  acid  produce  a 
resembling  natural  balsam,  which  is  soluble  in  the 
dinar;  solvents.     Allyl  ciunan.ate  or  diallyl  malonal 

1  into  resin-like  bodies  which  are  soluble  in  benzene 
line  bromide,  but  insoluble  in  alcohol  and  eth 


lly  hearing  a  solution  uf  Mw.i-in  in  allyl  cinnamate   in 
tin-  ah  ■   .  ,      mbling  Pi  ru  li  dsam 

w  i I.  whilst  safrol,  eugenol,  isosafrol  andiso-i 

ihle  solid  substan  bling  natural  soft  resins. 

\    peeial  claim  i-  made  for  the  manufacture  of 
high  viscosity,  by  heating  wood  oil,  or  mixtures  conl 
more  than  50  per  cent,  of  that  oil,  with  other  oils  or  un- 
saturated  org  and-,   in   tin-  absence  of  air,  t  i 
about  200    C.  until  solidification  occurs,  and  then 
the  temperature  to  800   C.  until  the  mass  liqm  0 
an  ml  n  In.  h  only  b  i  ■  b  ird  when  expo  i  i  air. 

— C.  A 

(C.)— INDIA  i;i  BBEB,  &o. 

Caoutchouc  of  French  Indo-China.     Ch.  ofi'omm.  .)., 
Nov.  1901,  260. 

'I'm:    Monit.    Officiel  du    Comm  rci    publish  -    I    detailed 
report  on  font  I  i  from  Upper  an. I  I 

Laos.      N'ii.    I.   appears    in   the    form    of   balls    ilia. 
ivei  f  5  to  10  ci 

the   weight  of   which   varies   from    10  I  i    120  gnus.     The 
i  •  i-  in  ire  or  les-  d  irk.     In 
the  cells  in  the  circumference,  as  well  as  in  the  c 
table   refuse   is  met   with,  also  fragments  of  moss,  lark, 
wood,  and  very  small  particles  of  earth.     The! 
small  impurities    nol    due    to    fraud.      The    odour   of   this 
caoul   bouc  is  weak,  of  the   usual   kind;  there   is    no 
of  acid  or  putrid  fermentation,  no  igneous  smell.     It   is  a 
remarkably  dry.  sinewy  caoutchouc,  no  portion  of  which 

OUS  nor  fatty.    This  kind  has  been  quoted  by  ' 
al    s  frs.  per  kilo.    Its  preservation   is   rem;..    Me, 
under  verj  defective  circumstances.     Sample  No.  II 
from  No.  L  in  the  following  particulars.     It  is  in  lumps,  15 
to  20  .in.  long  on  au  average,  with  a  diameter  of  "i  to  7  em., 
weighing   on  an  average  from  250  to  '270  grins.     Th  ■     ell 
like    structure    resembles   that   of  No.   I.     Two  striking 
features  may  he  nosed:   the  almost  black  colouring  and  the 
Stickiness   of   this   sample.      This  sort   is  valued  at    G  frs.  to 
7  frs.  75  cents  per  kilo.     Sample   No.  III.   shows  crooked 
and   irregular  masses,   weighing  417  grms.  and    valued   at 
only  a  frs.  50  to  7  frs.  75.     No.  IV.  is   very  similar   to    >.  <  . 
[.,  but  the  balls  have  a  smaller  diameter  and   weigh   only 
from  'M  to  80  grms.     The  loss  from  washing  of   thesi 
samples  is  very  trifling,  and  ensures  therefore   one  of  the 
most  profitable  industrial  results.     These  samples  (as  well 
o^    the    objects   made   from   them,   also    photographs    and 
tracings  of  the  mechanical  tests  concerning  them)  maybe 
seen  at  th;  <  MEce  National  du  Commerce  Exterieur,  Pari-. 

India-Rubber  j  Behaviour  of ,  towards  Nitrous    i 

C.  Harries.     Ber.  1901,  34,  [12],  2991  -2992. 

Tun    yellow    compound    produced   on   rubber   tubes    and 
stoppers   by   the  action  of  nitrous   acid    is   a    nitro     I 
derivative  of  acid  character,  probably  a  polynitrosate  rather 
thau  a  polynitrosite.     It   may    be   prepared   by   dissolving 
rubber  (West  African)  in  heavy  petroleum  and  passing  a 
rapid  stream  of  nitrous  acid  (from  arsenic    and   nitric   acid) 
through  the  solution,  or,  more  simply, by  merely  soaking  the 
rubber  in  petroleum  for  24  hours  and  churning  the  swelled 
mass  with  the  current  of  gas  until  a  test  shows  that  the  pro 
duct  is  soluble  in  acetic  ether  and  in  alkalis      In  either 
a    colloidal    mass    is    obtained    which    breaks    into    golden 
-   easily    dissolved    by   acetic   ether,    and  precipitated 
therefrom,  when    ether  is   added.     The   substance   has  the 
empiric. :1    formula    C^H^N,  00;.„    sinters    at    95  — 10U    C., 
decomposes    at    135"   C.    with    evolution    o:    gas,    diss. 
readily  in  alkalis  and  is  precipitated,  unchang  id,  when  a  ii  I 
is  added.     The  molecular  weight  determiuati  >ns  gave  unex- 
pectedly \  w\-  results. — K.  L.  J. 

Gulla-pcrcha  from  Eucommia  Ulmoides.     Imp.  Inst.  J 
Nov.  1901. 
-   of   a   peculiar  Chinese   plant,  known  as  "  In 
chung,"  were  forwarded  to   Kew   more  than    10  years   ago 
> animation,  with  the    statement   thai    the  tree  is  culti- 
vated   for  its  bark,  which    is  a  most  valued   medicine.     The 
plant    was  named   Ir.  >:  ides  by  Prof.  D.  01 

and  the  chief  interest  attach-ng  to  it  was  the  presence  ii; 
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of   the  ski 

1  rental. 


the    •  iu   elastic   gum.   resembling  eaoutchouc   or 

■_'utta-]  ■■  r  :h  i  If  the  bark  be  broken  across,  this  appear-  in 
the  form  of  innumerable  silvery  threads,  anil  in  a  later 
uination  Prof.  1".  K.  Weiss  tound  the  yield  from  the 
dry  bark  to  be  about  3  per  cent.  Since  then  further  ma- 
terial has  been  obtained,  as  well  as  living  specimens  cf  the 
plant,  which  are  at  present  growing  in  several  botanic  gar- 
in  Paris,  and  at  Ke«,  and  with  these  a  much  more 
-■  i  tore  examination  has  been  possible  {Ken  Bulletin, 
ffos.  178—174,  p. 

The  order  of  the  plant  is  difficult  to  decide,  owing  to  its 
peculiarities,  and  while  ( 'liver  and  Ballion  agree  in  placing 
it  among  the  Drockodettdracea,  it  is  referred  to  Hamanuli- 
dact  -  er.      Wherever  it  is  placed  according  to  its 

morphological  characters,  however,  the  allied  plants  do  not 
yield  rubber  or  gutta-percha.  The  elastic  gum  produced  by 
the  plant  is  found  to  be  of  the  nature  of  gutta-percha 
rather  than  caoutchouc,  and  the  vessels  containing  it  are 
much  more  similar  to  the  cells  which  yield  true  gutta-percha 
from  Dichopsit  than  to  the  lactiferous  vessels  of  the 
common  rubber-yielding  trees.  It  occurs  in  every  part  of 
the  plant  except  the  wood  and  the  outer  parenchymatous 
layer  of  the  young  roots.  Some  preliminary  experiments, 
to  ascertain  the  yield  and  quality  of  the  gutta,  have  been 
made  by  MM.  Dybowski  and  Frow  on  material  obtained 
from  living  plants  in  Paris.  The  dried  leaves  yielded  2  25 
per  cent,  of  substance  soluble  in  toluene,  which,  considering 
that  the-  fresh  leaves  contained  To  per  cent,  of  moisture,  is 
not  a  high  return.  The  fruits,  however,  gave  a  much  better 
result,  as  when  undried,  containing  7  ■  4  per  cent,  of  moisture, 
they  yielded  over  27  per  cent,  of  substance  soluble  in 
tolueu.  .  The  product  obtained  was  of  brown  colour,  aud 
behaved  exactly  like  gutta-percha.  When  immersed  iu  hot 
water  it  softened,  aud  could  then  be  stretched  out  into  thin 
sheets,  like  gold-beater?."  skin,  or  moulded,  whilst  on  cooling. 
it  again  became  quite  hard.  As  gutta-percha  it  was  stated 
by  experts  to  be  of  good  quality. 

The  plant  has  proved  to  be  very  hardy,  for  at  Kew  a 
specimen  obtained  in  18'J7  from  Paris  has  grown  success- 
fully in  the  open  without  protection,  and  in  Paris  two 
unprotected  plants  have  survived  exposure  through  two 
winters  to  as  low  a  temperature  as  18°  or  19°  F. 

/  anrnia  ulmoides  may  therefore  prove  of  value  as  a 
source  of  gutta-percha,  and  the  Jardin  Colonial  is  already 
making  experiments  with  the  plant  in  Annam,  Tonkin,  and 
North  Africa. 

XIV.-TANNING;  LEATHER,  GLUE,  SIZE. 

Quebracho  Extracts  Soluble  in  the  Cold,and  their  Chemical 
Analysis.      J.    Paessler    and    W.    Appelius.        Deutsche 
Gerber-Zeit.  44,  [33— 42, and  45].    Zeits.  angew.  Chem. 
1901,  [37],  930. 
In  examining  different   Quebracho  extracts  soluble  in  the 
cold,  the  authors  found  that  Vienna  hide   powder  contains 
about  1  per  cent,  of  free  hydrochloric  acid,  and  is  therefore 
unsuited  for  testing  Quebracho  extracts  containing  sulphite, 
thi-  acid  acting  on  the  latter  in  the  hide  filter.     They  there- 
fore give  the  preference  to  neutral  Freiberg  hide  powder, 
and  consider  that  such  powders  as  are  capable  of  producing 
chemical  changes  like  the  one  mentioned,  should  not  be|used 
for  tannin'analysis.— C.  S. 


Horn  and  Ivory  ;   Dyeing  and  Bleaching  ■ 
Colorist. 


-.     Textile 


Sec  under  VI.,  page  1111. 


PATENTS. 
tnd  Skins;  Process  for  Removing  II  air,  Wool,  Fur, 

a  id   the  like  from .     H.  R    Riches,  and  The  Wool, 

Hid.-,  and  Skin  Syndicate,  Limited,  London.  Eng.  Pat. 
1,  Aug.  1C,  1900. 
The  raw  skins,  after  being  softened  in  water  and  broken 
over  the  beam  with  the  fleshing  knife,  are  hung  in  specially 
constructed  chambers  and  exposed  to  the  combined  action 
of  ammonia,  and  the  heat  communicated  by  water  vapours 
a'  a  temperature  of  about  80'  F.,  for  a  period  of  time  which 


varies  according  to  the  class  and  thickness  of  the  ski 
I  The  wool  or  hair  which  is  unimpaired  by  the  treatment  c 
1   then  be  removed  by  hand. 

The   method,  "ammonia  and  heat,"  and  the   structui. 

details  of  the  steam -chambers,  are  claimed. — R.  L.  J. 

Chrome  Tanning  or  Dressing  of, Skins,  Hides,  and  the  li 
F.    Valetitiner,   Leipzig-Plagwitz,  Germauy.      It 
19,831,  Nov.  5,  1900. 

Fixorin'e    compounds  of    chromium,   such    as    the   c 
referred  to  below,  form   leather  much  more  rapidly  th 
the  compounds   usually  employed  in   chrome  tanu  i 
with  greater  security  to  the  hide  substance. 

Preparation  of  "  Fluorinaled  Chromium  HydrOJ 
Sodium  bichromate  (100  kilos.)  is  dissolved  in  water  (4 
kilos.)  and  mixed  with  formaline  (5  kilos.).  Hydrofiuo' 
acid  (200  kilos,  of  10  per  cent,  strength)  is  added,  and 
whole  heated  at  C>0: — 70=  C.  until  a  test  portion  treat 
with  excess  of  caustic  potash  gives  the  character!" 
emerald-green  coloration. 

Application. — Abide  or  butt  (20  kilos.)  is  placed  in 
vat  containing  40  kilos,  of  a  solution  of  about  J  per  ce 
strength  of  fluorinated  chromium  hydroxide,  stirred  f 
quently  and  left  until  test  portions,  cut  from  the  thick 
part  of  the  hide,  show  that  tanning  is  complete.  The  h 
is  rinsed,  drawn  through  a  weak  alkaline  bath,  and 
in  the  usual  manner. 

The  process  may  be  combined  with  a  vegetable  tanna 
which  should  follow  rather  than  precede  the  chre 
treatment. — It.  L.  J. 

Tanning  Hides  and  Skins.     P.  Bez  and  E.  Bez,  Leran 
Ariege,  France.     Eng.  Pat.  12,372,  June  18,  1901. 

Thk  skins  are  placed  in  weak  tan  liquors  of  gradaa 
increasing  strength,  the  density  of  each  liquor  ben 
ficially  raised  by  addition  of  a  neutral  salt,  such  as  bari 
chloride,  so  as  to  produce  a  rapid  penetration  by  08911 
pressure.  Thus,  pits  may  he  filled  with  the  follow 
liquors  :— I.  A  tan-liquor  of  density  1°  Baume,  incrca: 
to  5°  B.  by  addition  of  barium  chloride;  II.  A  liquor 
density  ■_'  11.,  raised  to  10°  B.  by  adding  barium-cblorii 
III.  A  liquor  of  density  3°  B.,  raised  to  15  B. ;  and,  IV. 
liquor,  of  density  4s  B.,  raised  to  20°  B.  in  the  way  indicat 

On  the  same  principle,  uncombined  tannin  maybe  rapi< 
washed  out  by  placing  the  tanned  hides  iu  a  still  den 
solution  of  barium  chloride  in  water  only. 

Extreme  rapidity  (hours  instead  of  days)  aud  uniform 
of  tannage  are  claimed  for  this  process. — K.  L.  J. 

XV.-MANUEES,  Etc. 

Perchlorate  in  Chili  Saltpetre  ;  Determination  of 

(irimm. 

See  under  Will.,  page  1141. 

Blast  Furnace  Slag;  Process  of  Treating  Molten  — 
A.  I>.  Elbers.     Eng.  Pat.  8333,  1901. 

.See  under  X.,  page  1119. 

XVL-SUGAB,  STARCH,  GGM,  Etc. 

Sugar;    Alkalinity    of .    Revision  of  the    Mi 

Determination.      A.  Herzfeld.      Zeits.  Vereins   Dcut- 
Zucker-Ind.  1901,  Sept.  [548],  Part  I.,  381—386. 

Tire    author  deals    with   certain  suggestious    ma< 
Silesian  Commission  for  alterations  in  the  standard  metl 
of  testing  the  alkalinity  of  sugars.     The  method   i 
in  dissolving  the  sugar  in  faintly  alkaline  water  contain  ' 
phenolphthale'in,  and  prepared  in  such  a  way  that  the  | 
color  is  discharged  by  the  addition  of  not  more  than  0*5 
of  centinormal  acid. 

The   alterations   proposed    by   the    Silesian  Comnn- 
related  to  the  cases  where  neutral  sugars,  wh 
in  neutral  phcnolphthalein  water,  give  no  red  colorati 
it  was    suggested:  (1)  that  from  1  to3c.c.  of  ceii' 
alkali  be  added  to  the   10  per  cent,  sugar  solution,  and  > 
red  coloration  ensue,  as  compared  with  the  original,  tin' 
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lunar  be  returned  as  neutral,  or  not  acid  ;  (2)  that  a  sample 
if  the  sugar  be  placed  on  litmus  papei ,  and  if  a  blue  •  oloration 
.i-  ohtained,  the  sugar  be  described  as  not  acid;  (3)  that 
ha  spotting  method  with  turmeric  be  employed. 

According  to  the  standard  method  the  maximum  error 

hat  nmy  occur  is,  that  :i  sugar  containing  0'0005  per   cent. 

if  acidity  would  be   returned  as  alkaline.     The   wording  of 

-ian  suggestions  appears  to  indicate  that  the  phenol- 

litb.i'i   n  water  has  not  been  properly  prepared,  and  that  it 

mi  employed  slightly  on   the  acid  side   instead   of  on  the 

ilkaline.     This  is  the   only  explanation  of  clause  (1),  and 

ingestion  were  carried   out  on   a  properly  prepared 

iitliulcin  water,  tile  sole  result  would  lie  to  magnify 

imum  error  indicated  above.     As  regards  the  two 

jther  clauses  the  author  points  out  that,  since  they  relate  to 

dicators  than  phenolphthalein,  they  are  quite  out  of 

he  question.     The  "  spotting  "  method,  it  is  true,  is  the  most 

nay    of  testing    with     turmeric,    but    litmus     ami 

rue tic  alkalinities  are  very  different   from  those   found 

vith  phenolphthalein,  and  sugars  which  are  distinctly  acid 

ii  phenolphthalein,  and  which   sutler  inversion  on   heating 

•i    solution,    may  frequently  show    an    alkaline     reaction 

awards  turmeric.     The  author  concludes  that  there  is  no 

•eason   for  modifying  in   any  way  the  present   method   of 

testing. — J.  F.  B. 

'Hums,  :    Derivatives  of .     Remarks  on  Koenigs  and 

fnorr's  Paper.  A.  Colley.  Ber.  190',  34,  [12],  3205— 
3207.  (Compare  this  Journal,  1901,  626  ;  also  preceding 
abstract.) 
The  author  remarks  that  he  had  already  prepared 
icctohromoglueose  long  before  the  publication  of  the 
vork  of  Koenigs  and  Knorr,  but  had  not  published  his 
nvestigations. 

In  preparing  acetobromoglucose  from  ncctylbromide  and 
,'lucose,  some  difficulty  was  experienced  in  moderating  the 
eaction  so  as  to  avoid  the  production  cf  free  bromine,  and 
:onsequent  decomposition  of  the  product;  it  was  necessary 
o  work  at  a  temperature  below  — 10:  C.  If  protected  from 
itniospheric  moisture  acetobromoglucose  may  be  kept  for 
i  long  time  without  change.  The  author  confirms  the 
ibservation  of  Koenigs  and  Knorr,  that  acetochloroglucose 
eadily  reacts  with  silver  and  barium  acetates,  with  the 
'ormation  of  the  pcntacetylglucose  melting  at  131  C.  He 
urthcr  attempted  to  replace  the  chlorine  by  a  divalent 
adicle,  by  the  interaction  of  acetochloroglucose  with  silver 
ulphate  ;  but,  instead  of  the  sulphuric  acid  derivative  of 
rlueose  expected,  there  was  formed  a  considerable  amount 
if  the  isomeric  pentacetylglucose  melting  at  112°C,  together 
*ifh  by-products  which  have  not  been  investigated. — J.  F.  B. 

lion  of  Beetroots  ;  Influence  of ,  in  tin    Field  an 

Storage    in     Silos.        G.    Levesque-Herault.        Bull,    do 

l'Assoc.  des  Chim.  de  Sucr.  et  de  Dist.  1001,  19,  [1  and 

2],  159  —  161. 

•Vim  the  crop  of  beets  obtained  last  year,  the  summer  of 

rhkh  was  very  warm  and  dry,  it  was  found  that,  when  the 

t£  were  stored  iu  silos  for  a  few  days   before  being  used 

U  the  factory,  dry  rot  very  quickly  set  in.  Xo  rain  fell  for 
he  first  three  weeks  of  working,  and  although  the  roots 
eceived.  grew  steadily  richer  during  this  period,  yet,  owing 
o  the  storage  in  silos,  the  value  of  the  roots  when  used 
ivas  found  to  gradually  diminish.  This  result  was  due  to  the 
ontiuued  action  of  the  drought  on  the  roots,  which  had  the 
ffect  of  predisposing  them  to  rapid  change. — T.  H.  P. 

'    Juice  ;  Krause's  Method  for   the    Determination 

of  the  Quotient  of  Purity  of .     Drenckmunn.      Zeits. 

Vereins  Heutsch.  Zucker-Ind.  1001,  51,  [5-16],  655— 663. 

of  finely  ground  pulp  offering  much  inconvenience, 

iiuly  grated,  or  minced  chips  were  employed  in  the  experi- 

aents  made  to  compare    the   ordinary  process  of  alcoholic 

ligestion  (^clarifying  with  faintly  basic  lead  acetate  accord- 

ng  to  Weisberg)    and  Krause's  method,  varying  the   time 

-tion  and  the  temperature. 

The  results  show  that,  by  extending  the  time  of  digestion 

nd  de-aeration  from  10  to  45   minutes,  no  increase  iu  ihe 

nt'ar  content  occurs,  but  an  increase  of  total   solids,   and  a 

owering  of  the  quotient  by  1  to  2  per  cent. 


On  reducing  the  temp  rature   ol   digestion   from  90    t,. 
70    I  .,  thr  duration   of    time    being  In  minutes,  the  exl 
tion  of  sugar  was  unaltered  generally,  thi  drj  substance  not 

at  all,  so   that  a   temperature  "i   To    ( '.  i-   sufficient  for 

digestion.     Throughout    the  various   e litions  the   sugai 

obtained  was  0-2  to  o;i  per   rent,  higl 
tion. 

Errors  were  to  be  expected  from  the  gi  •  ncy  of 

aqueous  solutions  to  retain  air.  as  compared   with  alcoholic 
solutions,  but   no  increase  of  volume  due  to  this  ct  usi 
found. 

Stroln  as  agree  with  the  above,     li 

that  the  determination  of  sugar,  and  therefore  the  sogai 
content  of  the  beetroot,  i-  very  slightly,  il  at  all,  influenced 
by  the  time  of  digestion  and  de-aeration  and  the  tempera- 
ture, or  by  the  fineness  of  the  pulp;  hut  that  ail  these 
conuitions  affect  the  hydrometer,  and  consequently  the 
quotient,  and  suggests  that,  as  has  been  agreed  upon  in 
Prague,  a  uniform  method  of  procedure  he  adopted  to 
make  the  results  ohtained  in  different  factories  comparable. 

Sachs  is  of  opinion  that  it  is  better  to  work  cold,  the 
results  being  more  comparable  with  tbose  of  diffusion  ;  and 
the  higher  purity  found  by  this  method  is  no  proof  that  it 
is  wrong. — L.  J.  de  W, 

Vacuum  Pan  Construction  [Sugar  Manufacture"].  Greiner. 
Zeits.  Vereins  Dentsch.  Zucker-Ind.  1901,  51  [546], 
701—708. 

The  greater  magnitude  of  operations  arising  from  adoption 
of  the  diffusion  process,  and  heating  by  double  and  triple 
effect,  led  to  the  increased  size  of  vacuum  pans  which  are 
now  introduced  in  many  factories,  where  a  single  pan  may 
take  the  whole  of  the  first  product.  The  question  then 
arises,  whether  the  safety  and  quality  of  the  work  do  not 
suffer  from  dealing  with  such  large  portions  of  massecuite. 
The  great  fluctuations  in  the  demand  for  steam,  whcthei 
direct  or  indirect,  are  felt  in  the  boilers,  and  economy  of 
fuel  is  more  likely  to  be  assured  where  two  or  more  pan- 
are  used,  the  boiling  periods  of  which  overlap,  so  that 
greater  regularity  results. 

At  the  moment  when  the  first  grain  is  formed  in  the  pan. 
the  volume  is  the  smallest  during  the  whole  hailing,  repre- 
senting 28  to  30  per  cent,  of  the  whole  liquor  used  ;  where 
larger  crystals  are  to  be  produced,  less  still ;  and  the  heating 
coils  must  not  rise  above  this,  since  they  should  never  be 
uncovered  by  liquor.  Why  not,  then,  as  Billieux  proposed, 
cany  out  the  concentration,  formation,  and  growth  ot  grain 
in  separate  vessels?  The  reason  is,  that  the  .-team available 
at  the  end  of  the  evaporating  station,  indirect  steam  being 
now  used  for  heating,  is  no  longer  sufficient  for  boiling  a 
mass  with  a  boiling  point  of  120D  to  130°  I',  under  atmo- 
spheric pressure.  The  operation  of  concentrating  should  be 
interrupted  when  ready  for  graining,  and  the  rest  of  the 
process  continued  at  a  spot  where  direct  steam  is  available. 

There  are  many  faults  in  boiling.  The  obtaining  of 
soft,  floury  grain  is  often  ascribed  to  low  steam  when  the 
real  cause  is  want  of  exchange  of  heat.  To  this  end, 
movement  is  necessary,  as  llagemann  and  Jelinek  have 
shown,  since  a  beating  surface  may  transmit  three  times 
more  heat  where  there  is  movement  of  the  mass  than  where 
there  is  none.  To  the  same  end,  and  with  movement  of 
the  mass,  the  heating  coils  need  be  only  one-third  the 
size  as  would  be  required  without  such  motion.  A 
boiling  mass  can  never  be  without  motion,  bat  the  slight 
displacements  observed  take  place  rather  in  the  body 
of  the  syrup  than  at  the  heating  surface.  The  heating 
coils  often  fill  the  whole  horizonal  section  of  the  pan,  leaving 
only  about  l-25th  part  free  ui  the  centre,  and  a  small  ring 
at  the  walls,  thus  preventing  circulation.  It  is  therefore  no 
paradox  to  slate  that  by  lessening  the  heating  surface  the 
heating  effect  may  be  increased,  if  a  portion  is  removed 
which  Impeded  circulation.  The  author  has  found  that  by 
shutting  oft'  the  outer  ting,  or,  in  large  pans,  the  outer  two, 
a  fine  and  regular  product  was  obtained.  When  the 
massecuite,  however,  has  become  so  stiff  that  this  motion 
no  longer  proceeds,  the  outer  coils  are  then  heated,  the 
circulation  of  the  mass  being  no  longer  necessary,  as  the 
grain  will  not  deposit,  owing  to  the  great  frictional 
resistance. 
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H   grain  is  caused  e;lher  by   stagnation  of  a 

--•  euite    in    the   angular   parts  of  badly- 

by  drawing  in   fresh  liquor  which,  instead 

ug  distributed  among  the  nu-s  rises  unmixed  to 

,.  where   it  andei       -       I  re  evaporation.    The 

-  ol  false  grain   incn    ses    ■  wards   tlie   end  of   the 

1  r  ■        in    density  between   liquor   and 

;    increases.     This  is  to  be  avoided  by  introducing 

the  liquor  in  thin  streams. —  L.  J.  dc  \V. 

-  and  Apparatus  for  Regulating  Super- 

Uion  in  the  Soiling  of .     H.  Claassen.     Hull.de 

-  Chiui.  deSuer.  etde  Dist.   1901.18,     '-'   • 
5—1042.     Ger.  Pats.  117,531  and  117,j;i'J. 

H  itbi  i:to  the  concentration  of  syrups  for  crystallisation  has 
been  determined  by  experience — the  string  proof.  This 
proof  has  no  precision,  owing  to  the  variable  composition  of 
The  syrup  as  regards  purity  and  viscosity.  For  good  work 
it  is  necessary  that  au  appropriate  temperature  and  water 
content  should  be  established  to  maintain  the  necessary 
super-aturation.and  that  this  optimum  should  continue  long 
enough  for  the  syrup  to  have  time  to  deposit  its  sugar  on 
the  crystals  already  formed.  These  conditions  are  fulfilled 
by  the  new  process. 

To  maintain  the  temperature  long  enough  at  the  desired 
degree,  corresponding  to  water  content  of  the  syrup  and  the 
degree  of  vacuum,  without  causing  evaporation,  the  best 
means  found  is  the  introduction  of  steam  into  the  massecuite. 
'iling  proceeds,  the  purity  of  the  syrup  diminishes 
continuously  by  the  precipitation  of  sugar,  and  the  water 
content  must  also  diminish  with  a  corresponding  rise  of 
temperature.  These  two  determinations  are  made  by  the 
instrument  described  below,  and  its  use  enables  the  con- 
ditions suitable  for  crystallisation  to  be  kept  constant. 
W  ith  decrease  of  purity,  viscosity  increases,  and  to  remedy 
this  obstacle  to  crystallisation  the  temperature  must  he 
raised,  and  the  concentration  diminished  ;  that  is,  as  boiling 
proceeds  the  quotient  of  supersaturation  of  the  hot  syrup  is 
diminished.  In  this  way  the  syrup  may  be  reduced  to  a 
purity  of  65 

The  further  desugarising  is  carried  out  in  mixers.  Here 
account  must  also  be  taken  of  the  viscosity  caused  by 
iug,  and  this  viscosity  can  only  be  lessened  by  lowering 
the  supersaturation.  Thus,  preposterous  as  it  may  seem, 
an  addition  of  water  may  be  the  means  of  accelerating  the 
deposition  of  sugar  by  lessening  the  viscosity  more  than 
the  supersaturation.  This  should  be  so  done  that,  after  cen- 
trifugalising,  the  supersaturation  is  lowered  approximately 
to  0.  The  control  apparatus  consists  of  a  manometer,  a 
thermometer,  and  two  double  scales.  There  is  also  a  series 
of  tables  giving  the  water  content  corresponding  to  various 
temperatures  and  degrees  of  purity,  as  determined  by  the 
ir*s  experiments.  The  purity  of  the  syrup  to  be  boiled 
being  known,  a  reference  to  the  tables  will  giv  the  water 
'  'rresponding  to  the  vacuum  aud  temperature  as 
■ig  the  index  of  the  scale  in  accordance  with 
these  da'.a,  a  reading  is  obtained  of  the  temperature  to  which 
the  syrup  i-  to  he  brought  by  concentration.  This  point 
being  reached,  the  valve  is  opened  for  direct  admission  of 
steam  to  keep  the  quantity  of  water  fixed  while  grain  forms. 
During  the  tir-t  hour  after  graining  an  advance  is  made  from 
the  next  figure  on  the  tables,  and  so  on. 

are  for  (1  or  regulating  the  super- 

saturation  in  the  boiling  of  syrups,  consisting  in  evaporating 
the  syrup  at  tir-t  in  the  ordinary  manner  up  to  a  concentra- 
tion determined  empirically.     The  heating  is  stopped  and 
the  temperature  regulated  according  to  the  degree  of  the 
urn  by  the  introduction  of  dry  steam  direct  into  the  syrup 
until  crystals  are  formed.     The  boiling  is  continued  by  intro- 
ducing syrup,  but  maintaininga  determinate  concentration  by 
the  ordinary  steam,  or  by  steam  introduced  directly, 
Stain   the  necessary  temperature.     During  the   whole 
-  is  kept  in  movement  by  an  agitator. 

aination   of  the   temperature    necessary 

i  by  the  establishment  of  an  apparatus  to 

control  the  degree  of  vacuum  and  water  content ;  this  latter 

)  the  quotients  of  supersaturation,  which  are 

themselves  dependent  on  the  purity. 

(3)  The  control  apparatus  described. 


(41  The  further  treatment  of  the  massecuite  thus  ob- 
taiced  in  crystallise!-  with  agitators,  and  with  the  addition) 
of  water  or  dilute  sugar  Jut©  - 

The  supplementary  patent  proposes  the  addition  of  ready- 
formed  sugar  as  seed,  instead  of  graining  the  syrup  itself. 
During  the  introduction  of  the  seed  the  supersaturation  of 
the  syrup  is  to  be  kept  lower  than  when  graining,  and  a- 
seed  is  colder  it  should  he  introduced  gradually,  to  avoid 
firming  false  grain. —  L.  J.  do  W. 

Grosse's  Process  ;  Boiling  am!  Crystallising  Low  Vreilnctt 

by .    K.  Carlson.    Hull,  de  l'Assoo.  des  Chim.  de  Sucr. 

et  de  Dist.  1901,18,  [12],  1043—1044.     From  l> 
Zucker-Iud.  1901,  553  and  923. 

Thk  crystallisation  of  the  last  traces  of  sugar  « ith  a  supi 
titration  of  0  would  be  too  slow;   the  concentration  there! 
has  to  be  carried  to  a  degree  a  little  higher  than  that  iodi 
cated  by  the   tables.     To  arrive    at   the    exact    point. 
concentration    is   pushed    a    little   further    than    actually 
required ;    then,   from  a    sample   taken,  the  degree  lirix  is 
determined,  and  the  quantity  of  water  calculated  whicl 
required  to  be  added  to   restore  it  to   the  desired  di  _ 
Brix.     The  water  is  not  added  directly,  nor  as  sweet  w 
from  the  filters,  for  the  mixing  would  be  too  slow,  and  there 
would  be  danger  of  sugar  being  dissolved;  it  is  prefer 
to  use  a  quantity  of  molasses  at    75:  Brix  heated  to  50 
60   C. 

It  appears  from  the  tables  that,  in  order  to  "  spin  off"  a 
syrup  of  given  purity,  the  concentration  must  be  greater  in 
proportion   to   the   purity  of  the    massecuite.     When 
purity  is  too  great  the  concentration  required  is  so  great 
that  crystalli=ation  is  impossible,  and  the  purity  should,  in 
this  case,  be  lowered  by  additions  of  undiluted  molas-i 
Tii    to  75  ,  but  it  is  better  to  modify  the  previous  stag. 
work,  so  as  to  have  the  product  of  relatively  low  purity. 

Beyond  the  questions  of  temperature  and  concentration 
one  has  to  consider  the  purity  of  the  drained  syrup ;  it 
corresponds  to  the  limit  of  crystallisation  of  the  product 
worked.  If,  with  successive  boilings  of  approximal 
equal  quality,  but  with  a  gradual  increase  of  concentration 
and  time  of  eystallisatiou,  there  is  not  found  a  parallel 
diminution  in  the  purity  of  the  spun  syrup,  but  rather  an 
increase  in  viscosity  and  difficulty  of  centrifugalising,  it  is 
fairly  certain  that  the  limit  of  crystallisation  has  b;en 
closely  approached. 

For  massecuites  of  sensibly  similar  properties,  and  con- 
ditions of  working  more  or  less  constant,  there  exisl 
fairly  constant  difference  between  the  puiity  of  the  ma: 
cuites   of    the    second   and    last   syrups.     This   difference 
remains    so    long   as   the    limit    of    crystallisation    is   not 
approached,  whether  the  initial  purity  rises  or  falls.     A- 
soon   as  this  limit   is  neared,  the   difference  in   quesl 
loses  its  constant  character,  diminishing  when  the  purity  of 
the  massecuite  falls   and  vice  verso  ;  on  the  contrary,  the 
purity  of  the  "  syrup  off  "  remains  fairly  constant.     If  it  be 
found  that  by  additions  of  molasses  to  the  boiling  mass  the 
diminution   of  the  quotient  of  the  massecuite  does  not  run 
parallel  with  that  of  the  "  syrup  off,"'  but  that  the  diffen 
only   varies   correspondingly,   it  is  fairly   certain    that  the 
limit  of  crystallisation  is  nearly  reached,  and  it  is  evident  that 
fresh  additions  of  molasses  arc  then  of  no  utility. 

After  boiling,  the  massecuite  is  mixed  either  in  the  pan 
itself  or  in  another  mixer.     If  under  each  pan  there  . 
mixer  capable  of  holding  the  entire  boiling,  mixing  is  i 
tinned  36  hours  in  the  pan,  and  a  further  20  to  30  Iioni- 
the  mixer,  making  a  total  of  75  to  80  hours   for  the  wl 
operation.     On  mixing  in  a  vacuum,  it  is  ohserved  that  the 
mass  becomes  frothy ,  swells  up,  and  seems  to  become  fluid. 
This  is  not  due,  as  generally  believed,  to  the  destruction  of 
crystals  by  the  wipers,  hut  to  the  entrance  of  air  through 
badly-made  joints.     Mixing  30  to  40  hours  in  a  vacuum 
removes  0-5  to  0-7  more  water. 

Cooling  should  be  conducted  so  slowly  as  not  to  - 
saturate  the  mother-liquor  unnecessarily,     At  the  end  ol 
cooling  there  is  always  found  an  increase  of  supersaturation. 
due  to  the  fact  that,  at  this   limit,  crystallisation   d 
proceed  as  quickly  as  the   cooling.     If  the  mother  liquor  is 
too  viscous  and  too  difficult  to  spin,  the  supersaturation  may- 
be suppressed  by  an  audition  of  diluted  mol  Brix, 
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iiiuC).  heated  not  above  30° — Go'  ('.,  or,  more  simply,  by 
beating  in  the  miser  if  arrangements  for  this  exist,  or  in 
■  centrifugal  casing.  The  two  lust  methods  should  be 
ed  »ery  carefully,  not  to  lower  the  concentration  of  the 

Other  liquor  below  the  point  of  saturation. — L.  .1.  de  W. 

rustallisation  Products,  particularly  Sugar  <  'andy  ;   Pro- 

a, I  Arrangement  for  facilitating  Removal  of , 

from    Wire  or  Tubular   Carriers.     S.   Bornett,    Vienna. 
Zeits.  iles  Vereins  Deutsch.  Zucker-Ind.  1901,  51,  [547], 
2.     tin.  Pat.  1-21,870. 

ii  method  at  present  in  use  for  preparing  sticks  of  sugar 
ndj  is  li.i  allowing  it  to  crystallise  on  woollen  threads,  the 
e  of  wire  or  metal  tubes  offering  difficulties,  as  the  sugar 
aid  nut  be  removed  from  the  carriers.  This  is  to  bo 
■dilated  by  passing  an  electric  current  so  as  to  heat  the 
rncrs  to  about  the  melting  point  of  the  product. 

— L  J.  de  W. 

iramelun  :    Investigations  on  .    IV.    The  Products  of 

Hydrolysis  of  Caramelan.     F.  Stolle.     Zeits.  des  Vereins 
ch.    Zucker-Ind.    1901,    Sept.,     [548],     Tart     IT. 
836— S3S. 

ivriMiNG  his  researches  on  caramelan  (see  this  Journal, 
','),  the  author  has  investigated  the  hydrolysis  of 
is  body  by  heating  it  for  18  hcurs  on  a  boiling  water-bath 
th  3  per  cent,  hydrochloric  acid.  The  colour  of  the 
lotion  gradually  disappeared  in  the  course  of  the  treat- 
■nt,  with  the  separation  of  a  brownish-red  precipitate. 
lis  insoluble  body  amounted  to  about  30  per  cent,  of  the 
i;;iual  caramelan,  and  has  not  been  studied  further. 
ure  remained  in  the  colourless  solution  a  body  of  the 
tare  of  a  reducing  sugar.  It  could  not  be  induced  to 
ystallise,  but  the  solid  mass  precipitated  by  ether  from 
alcoholic  solution,  showed  a  tendency  to  bi-rotation,  and 
ve  solutions  which  were  dextro-rotatory.  The  osazone 
is  prepared,  and  was  found  to  melt  at  197°  C,  and,  on 
alysis,  numbers  were  obtained  corresponding  to  the 
nzone  of  a  hexose.  This  osazone  is  insoluble  in  cold  and 
iling  water,  also  in  dilute  alcohol,  but  dissolves  in  boiling 
ut.  alcohol,  glacial  acetic  acid,  and  acetone,  and 
ystallises  as  yellow  needles  in  spherical  aggregates;  its 
lutiou  in  acetic  acid  is  laevo-rotatory. — J.  F.  B. 

>   Residues;  Acids  Soluble  in  Ether,  derived  from 

.    A.  Herzfeld.     Zeits.  Vereins  Deutsch.  Zucker-Ind. 

1901,51,  [547],  720—715. 

ik  molasses  residue  principally  examined,  was  obtained 
mi  Dessau,  but  for  the  sake  of  comparison  some  from 
ochbern  was  also  used,  and  proved  to  be  of  approximately 
!  Eame  composition.  The  Dessau  residue  was  of  sp.  gr. 
41335,  and  contained  22-48  per  cent,  of  water  and  28-62 
r  cent,  of  ash. 

The  residue  was  acidified  wich  dilute  sulphuric  acid,  and 
akeu  out  with  ether  eight  times,  until  the  weight  of  the 
tract,  after  evaporating  off  the  ether,  became  constant, 
terwards,  50  kilos,  of  the  acidified  residue  were  extracted 
th  double  the  volume  of  ether,  and  the  extract  was 
bjected  to  fractional  distillation,  esterification,  and 
ystallisatiou  of  some  of  the  salts  of  the  acids. 
The  Dessau  molasses  residue  contains,  per  100  of  dry 
lids,  20-6  per  cent,  of  compounds  soluble  in  ether, 
insist  of  4-92  per  cent,  of  formic  acid,  20-88  per 
ut.  of  acetic  acid,  20 -9  per  ceDt.  of  lactic  acid,  and  about 
ler  cent,  of  propionic,  butyric,  and  valeric  acids.  Succinic 
apparently  present,  but  could  not  be  identified  with 
rtainty. — L.  J.  de  W. 

harimeter  ;  A  New .    P.  Horsin-Deon. 

See  under  XXIII.,  page  1141. 

kalinity  ;    Indicators    for .     Alterability  of  Stored 

Raw  Sugars.     Kohlcr. 

Sec  under  XXIII.,  page  1147. 

Honey-Dextrin;  Nature  of .     E.  Beckmann. 

See  under  XVIII.  Pi.., page  1131. 


l'AI  I  :n  I  - 

Glucose;  Process  and   Apparatus  for  the   Manufacture 

of ,  by  Saccharifying  Mucedines.    L.  C.  A,  Calmette, 

Lille,  France.    Eng.  Pat,  11,622,  Oct.  18,  1900. 

Cut-in  H  maize  or  decorlicated  rice  is  introduced  into  a 
boiler  with  twice  its  weight  of  water,  and  hydrochloric  acid 
equal  to_  (J-5  per  cent,  of  the  "eight  of  the  grain,  and  th 
mixture  is  heated  to  boiling  in  three  -tag's  of  one  hour  each 
at  100  ,110°,  and  120  C,  the  acid  being  preferably  added 
in  small  doses  during  tin-  In, iling.  Winn  the  Starch  is 
converted  into  dextrose,  maltose,  and  dextrin,  the  charge  i- 
concentrated  to  contain  about  •_•:>  kilos,  of  grain  per  hectolitre, 
and  discharged  into  a  suitable  apparatus,  in  which  complete 
transformation  of  the  malt-.-,  ami  dextrin  into  dextrose  is 
effected  by  saccharifying   a  added  in  the  form  of 

young  mycelium,  without  sporules. 

Several  species  of  mucedines,  mucors  or  aspergillu 
be  employed ;  the  most  suitable  are  those  of  the  aspergillus 
group. 

The  mixture  in  the  saccharifying  Vessel  is  emulsified  by 
the  action  of  filtered  compressed  air,  sterilised  by  steam.  A 
small  dose  of  mucedines  is  added  during  the  emulsifying 
action,  which  goes  on  for  about  .',6  hours,  or  the  time  may 
be  abridged  to  24  hours  by  adding  a  leaven  of  mucedines 
previously  prepared.  The  must  is  then  rapidly  cooled  to 
10° — 15°  C,  or  it  may  be  heated  to  55',  to  check  mucedine 
development,  and  filter-pressed.  The  residue  forms  an 
excellent  food  for  animals,  while  from  the  filtered  liquor 
syrups  of  various  densities,  or  crystallised  glucose  can  be  ob- 
tained. When  first  introduced  into  the  saccharifying  vessel, 
sodium  carbonate  is  added  until  the  acidity  is  o-jj  percent., 
reckoned  as  11.30,:  When  the  transformation  into  glucose 
is  complete,  the  material  is  again  neutralised  with  sodium 
carbonate  until  only  very  feebly  acid. 

The  principal  parts  of  the  apparatus  consi*t  of  an  air-filter 
arranged  for  sterilisation  by  steam,  an  emulsifier  in  which 
the  compressed  air  bubbles  through  the  must  in  pipes, 
so  contrived  as  to  cause  a  circulation  in  the  saccharifying 
vessel,  ivhich  has  the  necessary  pipes  for  charging,  dis- 
charging, and  for  inlet  and  outlet  of  air,  also  means  of 
cooling  by  water  externally  applied. — L.  J.  de  W. 

Starch  ;     Method    of    Manufacturing     Thin     Hailing    or 

Modified .     C.  B.    Durvea,   Manhattan,    Xew  York, 

U.S.A.     Eng.  Pat.  11,442,  June  4,  1901. 

For  some  purposes,  particularly  for  steam  laundry  use,  it 
is  highly  desirable  to  have  starches  yielding  pastes  of  a  less 
viscous  and  colloidal  character  than  ordinary  starches  yield 
when  boiled  with  water. 

The  method  here  employed  for  making  a  thin  boiling 
starch  consists  in  suspending  the  material  in  warm  water 
with  1  per  cent,  of  acid,  preferably  sulphuric  acid,  and 
treating  it  at  about  55°  C,  hut  not  exceeding  59  < '.  When 
the  proper  point  of  conversion  is  reached,  the  beating  is 
discontinued  and  the  charge  washed,  aud  neutralised  with 
some  suitable  alkali. — L.  J.  de  W. 

XVII.-BBEWING.  WINES,  SPIRITS.  Etc. 

Mycodcrma  Cerevisise.     H.  Van  Laer.     J.  Fed.  Inst,  of 
Brewing,  1901,  7,  337—356. 

The  author  reviews  at  some  length  the  investigations  which 
have  been  carried  out  on  this  class  of  organism.  The 
species  most  likely  to  be  obtained  when  any  beer  or  yeast 
is  taken  at  random  possesses  the  general  morphological  and 
physiological  characters  of  the  mycoderma  cerevisiss  de- 
scribed by  Hansen  (Meddel.  fra  Carisberg.  Labor.  18S8,  2, 
[5]).  It  is  a  non-sporulating  variety,  and  its  cells  have 
for  the  most  part  the  appearance  of  Pastorianus.  The 
morphological  appearance  is,  however,  dependent  on  age 
and  conditions  of  culture.  The  membrane  is  impregnated 
with  fatty  matters  soluble  in  alcohol  [?  ether],  consisting  of 
olein  and  solid  glycerides.  The  cell  contains  three  or  four 
vacuoles,  the  refractive  index  of  which  differs  but  little  from 
that  of  the  protoplasm.  When  cultivated  in  beer  wort  at 
25  ('.,  there  appear  in  the  protoplasm  shining,  fatty  cor- 
puscles varying  in  number  from  one  to  three.     Should  the 
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corpuscles  be  well  formed,  the  vacuoles  are  very  sharplv 

dally  it  the  specimen  be  taken  from  the  bottom 

ol  the  culture  irta- k.     Glycogen   appease  in  the    young 

organism  either  at  the  centre  of  the  cell  as  tine  granulations 

or  in  the  vacuoles  :is  small  spheres  which  give  au  intense 
reddish-brown  iodine  reaction,  lo  old  cultures  the  vacuoli  • 
sometimes  contain  crystalloids.     The  film  has   at  first  the 

lider's  neb.  Later  on  it  becomes  thicker 
and  folds  form  in  it.  whilst  packets  of  cells  are  continually 
bcio"  detached  and  form  a  deposit  or.  the  bottom  of  the 
culture  vessel. 

The  depth  attained  by  the  colonics  of  a  gelatin  stab 
culture  show  that  the  organism  is  capable  to  a  very  great 
extent  of  existing  in  the  absence  of  air.  Mycoderma  do 
uM  liquefy  gelatin.  'With  the  exception  of  Saccharomyces 
nu/eodermiques  the  commoner  forms  of  this  group  have  no 
other  means  of  multiplication  than  that  of  budding  (com- 
pare B.  Fischer,  Centralb.  f.  Hakteriol,  lS'.ui,  14,  653; 
Brebeck.  Zur  Morphologic.  Bakteriologie  der  Kahmpilze,  etc., 
Jena,  Gustav  Fischer.  1894  ;  Will,  Zeits.  f.  das.  Gesammte 
Brauwesen,  1897,  127). 

The  highest  temperature  of  film  formation  is  about 
30  C.,  the  maximum  for  most  of  the  media  examined  by 
the  author  being  about  42  C.  Death  occurs  when  the  cells 
are  heated  to  50  C.  or  to  55"  C.  in  wort, or  acid  liquid*. 
The  cells  preserve  their  vitality  at  5  C,  but  there  is  no 
film  formed  on  wort  at  th's  temperature,  although  this 
occurs  on  beer  after  46  days. 

The  best  mineral  foods  for  mycoderma  cerevisia  are  the 
same  as  for  beer  yeast.  Phosphoric  acid  and  potash  are 
the  mineral  substances  used  mostly  by  this  organism,  mag- 
nesia occupying  a  second  place.  Mycoderma  can  make  use 
of  the  nitrogen  of  ammonium  salts  for  the  synthesis  of  its 
nitrogenous  constituents,  provided  that  a  suitable  carbon- 
ins  material  is  present ;  and,  in  a  similar  way  very 
varied  carbonaceous  fcod  can  he  utilised  if  the  nitrogenous 
matter  he  appropriately  chosen. 

A  large  number  of  ternary  substances  can  be  utilised  by 
mycoderma  cerevisite.  Among  these  are  ethyl  alcohol 
(Pasteur,  Comptes  Bend.  1SG2, 64,  265), but  methyl,  propyl, 
and  butyl  alcohol  are  unattaeked,  as  also  is  any  rnonohy- 
dric  alcohol  richer  in  carbon  than  these.  Pasteur  (foe. 
Cff.)  found  that  mycoderma  destroyed  the  sugars.  Beyer- 
inek  and  Seyfert  have  been  able  to  confirm  the  disappear- 
ance of  dextrose  and  levulose,  whilst  maltose,  cane  sugar, 
and  lactose  remained  unchanged.  Arabinose  and  xylose 
are  readily  destroyed  by  mycoderma. 

All  the  experiments  made  to  discover  invertase  in  the 
condition  under  w  hich  J  easts  show  an  inverting  action  have 
failed. 

The  author  discusses  the  question  of  the  influence  of 
mycoderma  etrevisise  when  present  in  pitching  yeast. 
Hansen  in  1878,  found  that  all  the  beers  of  the  lager  cellars 
of  the  old  Carlsberg  Brewery  were  more  or  less  con- 
taminated with  this  organism  without,  however,  exhibiting 
any  indicaticn  of  disease.  Jn  many  cases  the  flavour  was 
improved.  Bclohoubek  (  Vortrag,  Bcihm.  Bierbrauer,  Prague, 
1885)  was  the  first  to  show  that  myecderma  is  capable  of 
causing  considerable  trouble  in  brewing.  The  author  con- 
siders that  the  injurious  action  of  this  fungus  depends  on 
the  vigour  of  the  yeast  and  on  its  greater  or  less  abundance. 
A  beer  which  is  free  from  yeast  is  very  rapidly  spoiled  by 
mycoderma  and  soon  develops  a  strong  smell  of  mould. 
He  brings  forward  experimental  evidence  showing  that  the 
presence  of  mycoderma  in  pitching  yeast  retards  the 
fermentation  somewhat,  part  of  the  extract  being  left 
undecomposed.  This  retardation  is  particularly  noticeable 
in  the  case  of  Logos  yeast.— J.  L.  B. 

Yeast;   Process. for  the    Artificial    Preparation  of , 

without  Lactic  Acid  Fermentation.  M.  Biicheler.  Ger. 
Pat.  123,437*  June  8S,  1900. 
TiiF.  acidification  of  the  mash  in  which  the  mother-yeast  is 
prepared,  is  effected  sometimes  by  a  preliminary  lactic  acid 
fermentation,  or  the  addition  of  commercial  lactic  acid, 
and  sometime-  by  the  substitution  of  a  mineral  acid  for  the 
lactic  acid.     A  to  the  process  here  described,  the 

acidification  i-   br<  light    about,  making  use  of  the  salts  of 
i\  present  in  the  potato  mash,  by  the 


addition  of  a  small  quantity  of  sulphuric  or  phosphot 
acid  in  such  proportion*  th  it  no  excess  of  free  miner 
acid  remains.  The  maximum  point  is  determined  by  tl 
behaviour  t<>  Methyl  Violet  as  an  indicator.  Then  tl 
acidity  of  the  medium  is  due  entirely  to  organic  acid 
and  all  the  advantages  of  a  lactic  acid  mash  arc  obtain, 
with  a  minimum  of  cost  and  time.  The  mash  is  made 
the  usual  way,  the  necessary  quuutih  of  mineral  acid 
added,  the  whole  is  cooled  down  to  the  fcrmentatii 
temperature,  and  the  mother-yeast  is  sown.  After  18  i 
20  hours  the  yeast  is  ripe,  and  the  acidity  of  the  mash 
just  the  same  as  before  it  was  set  up,  being  about  50  pi 
cent,  lower  than  is  generally  the  ease  with  lactic  aci 
mashes.  The  avoidance  of  the  lactic  fermentation  effect, 
by  this  process  saves  24  hours,  aod  the  sugar  usual 
consumed  in  that  operation  is  made  available  for  alcob 
production  ;  moreover  this  process  is  uniform  and  certain. 

—J.  F.  B. 

Yeast;  Increase  of  the  Efficiency  of  Bottom-fementatit 

.     A.   Kratise.     Woch.  fur.   Brau.   1901,  18,   [41 

520—521. 

The  author  criticises  the  so-called  "  normal  "  system  , 
fermentation  iu  vogue  in  Germany,  which  consists  i 
pitching  the  wort  at  a  temperature  of  5  C,  and  usii 
only  half  a  litre  of  yeast  per  hectolitre.  The  whole  proce, 
of  fermentation  requires  from  8  to  10  days  in  the  vats,  am 
owing  to  the  low  temperature  and  small  quantity  of  yeas 
there  are  no  visible  signs  of  working  for  the  first  15—: 
hours.  The  wort  lies  exposed  to  any  infection  that  may  I 
about,  and  is  very  liable  to  absorb  bad  odours  from  the  ai 
since  it  is  absolutely  without  any  protection.  When  fe 
mentation  does  start,  the  liquid  becomes  saturated  wit 
carbon  dioxide,  which  stiil  further  retards  the  activityc 
the  yeast.  Xot  until  the  stage  of  "  Hochkrausen " 
reached,  with  a  rise  of  temperature  to  9° — lo  C,  is  tl 
yeast  in  a  position  to  afford  protection  to  the  wort,  an 
even  then  it  is  retarded  by  the  presence  of  the  carbc 
dioxide  and  deficiency  of  air. 

The  "normal  "  system  apparently  only  depends  upon  ol 
custom,  when  the  wort  had  to  be  started  cold,  to  avo 
excessive  rise  of  temperature  later  on.  At  the 
time,  when  such  perfect  arrangements  are  available  fc 
cooling  the  wort  in  the  vats  during  fermentation,  tli 
system  is  out  of  date,  and  the  low  temperature,  tends  i 
assist  the  development  of  wild  yeasts. 

A  great  economy  of  cooling  power  and  vat  space  woul 
be  effected,  if  fermentation  were  started  at  a  bigln 
temperature  and  carried  through  more  rapidly. 

The  author   has  been    working   most   satisfactorily  fc 
several  months  according  to  the  following  system  : — Tli 
wort   is  pitched  at  a  temperature   of  9° — 10c  ( '.,  and  tli 
quantity  of  pitching  yeast  is  doubled,  being  1  litre  - 
per  hectolitre  of  wort.     Visible  fermentation  starts  ahno 
at   once  ;  moreover,   6   hours   after  pitching   the   wort  i 
aerated    with    filtered    air   for    18  hours.     Thus   the  yen 
multiplies    very    rapidly,   and    soon    attains   its   maxima 
activity,  protection  being  afforded  to  the  wort  almost  frci 
the  very  first;  the    carbon  dioxide  is  also  removed  by  tli 
aeration.     The  temperature  is  never  allowed  to  risi 
10°  C.,  the  wort  being  cooled  by  water  circulation.    Th 
beer  is  ready  for  drawing  off  in   about  3|  days,  an  again' 
7|  days  by  the  old  system.     The  vat  space  necessary  fc 
working  the  brewery  is  thus  halved.     The  beer  ripens  mor 
quickly  iu  the  cellar;  it  also  clears  better  and  keeps  betti 
The  attenuation  may  be  regulated  as   desired,  according  t 
the  length  of  time  during  which  the  wort  is  aerated. 

drain  Yeast  [Top-fermentation"]  and  Bottom-fermentaUo. 

Ilier  Yeast;  Differentiation  of ,  by  Dcterminatio 

if  the  Fermentative  Power  at   Different    Temperature' 
C.  .1.  Lintner.     Woch.  fur  Brau.   1901,  18,  [86],  446- 

447. 
It  is  a  well-known   fact  that  pressed  bottom- fcrmentatioi 
beer  yeast    is  unsuitable  for  baker's   purposes  ;  when  it  i 
used  the  dough  ri*cs  rapidly  to  the  proper  height,  but  fall 
down  during  the  baking,  and  the  bread  lacks  the  li 
sistency   of   that    prepared   with   giain    yeast.     11  i 
method  for   the  determination  of  fermentative   poi 
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(J     fails   to   account   for  this,  since  the  beer  yeasts 

I  show  a  higher  fermentative  power  than  the  grain 

igta  ;it  this  temperature.     Experiments  made  by  Barth 

,o  prove  that  the  difference  is  not   to  be  attributed  to  any 

sis   of  the  gluten   In    the   enzymes  of  the  bottom - 

Quotation  yeasts. 

In  the  baking  of  bread,  the  temperature  of  the  interior  of 

dough  does  not  exceed   104    C. ;   this  temperature  is 

gradually,  and   the  efficiency  of  the   yeast  depends 

mi   the   relative   resistance    of    its   fermentative   power 

temperature.     The  author  has  therefore  carried 

t  determinations   of    the    fermentative    power    by   Hay- 

,-k's    method    at    temperatures  of   .'So",  45',  and    50     C. 

ie  following   table   shows   the   uncorrected  volume  ol 

Ived  by  10  grms.  of  pressed  wast  from  100  c.c.  of  a  10 

•  cent,  sunar  solution  : — 


ottoin-fermentntion). 


rain  Mast  (top-fermentation). 


Ifeissbier  yeast 


;0   I  . 

1  .    1 

e.c. 

c.c. 

S60 

ut 

475 

342 

210 

367 

iea 

350 

170 

•-17 

380 

290 

428 

113 

203 

275 

354 

29J 

888 

■290 

42s 

210 

255 

■•'  '  . 


c.e. 

107 
72 
(S3 
- 
•2.-, 

279 

231 

Us 

175 
161 
1SB 
180 


ilere.  then,  is  the  explanation  of  the  superiority  of  grain 
over  beer  yeast  for  bread  making : — whilst  the  volume 
pas  evolved  by  beer  yeast  is  considerably  less  at  45  ( '. 
n  at  30=  C  ,  that  evolved  by  grain  yeast  is  greater  at 
( '.  than  at  SO3  C.  The  latter  is  also  still  considerably 
,\e  at  50°  C,  which  is  a  great  advantage  in  bread 
king. 

This  difference  in  the  behaviour  of  the  fermentative 
.vers  of  the  two  types  of  yeast  at  30°  C.  and  45"  C., 
nbined  with  the  raffinose  test  of  Bau,  is  likely  to  prove 
considerable  utility  in  the  analysis  of  pressed  yeasts.  In 
s  wav  yeast  >*o.  5  in  the  above  table,  which  was 
adulently  sold  as  grain  yeast,  was  proved  to  be  a  pressed 
a  yeast. 

The  determination  of  the  fermentative  power  at  45" 
1  especially  at  50"  C.  affords  a  measure  of  the  relative 
ne  of  grain  yeasts  for  baker's  purposes,  which  is  not 
>wn  by  the  determination  at  30;  C.  The  greater  the 
ume  of  gas  evolved  at  50°  C.  the  greater  is  the  value  of 
'yeast  from  a  bread  making  point  of  view,  although  the 
ults  obtained  at  30°  C.  may  have  been  in  quite  another 
ection. 

The  author  suggests  that,  since  the  value  of  bakers'  yeast 
pends  upon  such  a  purely  physiological  factor,  it  may  be 
ssible  to  acclimatise  yeasts,  hitherto  unsuitable,  so  as  to 
more  resistant  to  high  temperatures. — J.  F.  B. 

ast ;     Agglutination     of    .       H.  P.  Barendrecht. 

3entr.-BI.  f.  Bakter.  und'  Parasitenk.  7,  [2],  G23— 627. 
Jhem.  Centr.  1901,  2,  [14],  818. 

suspensions  of  yeast  be  introduced  into  increasing 
unities  of  N  10  sulphuric  acid,  agglutination  is  observed, 
■  time  being  dependent  on  the  amount  of  acid  present, 
ing  15  c.c.  of  a  yeast  suspension,  no  action  was  observed 
'.h  0-2— 0-3  c.c.  of  N/10  acid.  Experiments  with 
lroohloric,  phosphoric,  formic,  acetic,  propionic,  and 
■tic  acids,  showed  that  the  extent  of  the  action  is  not 
iportional  to  the  degree  of  acidity,  but  that  the  weaker 
•  acid,  the  greater  is  the  quantity  necessary  to  produce 
most  rapid  agglutination.  The  phenomenon  is 
>areutly  due  not  alone  to  acidity,  but  also  to  the  action 
'he  hydrogen  ions.  The  yeast  cells  showed  no  perceptible 
•ration  under  the  microscope  after  agglutination.  The 
■cess  is  stated  to  be  a  physiological  one,  and  to  be 
ersible,  as  the  particles  after  complete  agglutination  l>y 
[■huric  acid  can  be  restored  to  their  original  condition 
m.     The  agglutination  is   connected  with  the  life 


of  the  cells,     Feast  cultivated  in  wort  was  not  capahl 
agglutination,  bnl    acquired   thai  if    ammonium 

Baits  were  added  to  the  wort,     Ti .-. titration  of  the 

has  little  infl 
rhe  formation  ol   Bocks  obscrvi  d  in  the  mat 

yeas!  by  the  aeration  process  is  quite  a  different  phi  i lenon  •. 

here  the  acidity  has  no  direct  influenci  1 '  ■  ■  i  i  v . -  agent 
in  this  case  is  a  bacterium,  which  tlie  author  has  isolated, 
and  to  which  he  has  given  the  nam.  /  ttic  agglutinans. 

This  micro-organism  produced  lactic  acid  in  wort,  and  on 
wort-gelatin  containing  cane  sugar,  formed  a  mucilaginous 
drop,  but  not  in  pre  lextrose,  levulose,  maltose 

raffinose,  and  lactose.  The  agglomeration  of  yeast  in  the 
factory  is  probably  due,  therefore,  to  the  agglutination  ot 
the  cells  by  means  of  the  mucilage  produced  by  Leukonostfc 
agglutinins; — A.  S. 

Enzyme  Action.    A.  Brown.     Paper  read  before  the  British 

a  (Section  B),  Glasgow  .Meeting,  1901. 

Tun  action  of  invertase  on  cane  sugar,  as  examined  by  the 
usual  methods,  does  not  appear  to  follow  the  law  of  mass 
action,  but  resembles  thai  -  ation.     It  is  probable, 

however,  that  in  the  inversion  of  cane  sugar,  the  sugar  enters 
into  molecular  combination  withinvertase  previous  tochange, 
and,  if  such  be  the  case,  the  time  factor,  which  under  the 
conditions  would  be  of  some  magnitude,  would  limit  the 
effect  of  mass  action  in  inversion  changes  as  observed  in 
solutions  of  ordinary  concentration.  The  author  found  by 
direct  experiment,  that  at  a  certain  point  of  dilution  (with  a 
1  per  cent,  solution  of  cane  sugar),  invertase  acting  in  sugar 
solution  exhibits  an  order  ot  change  ill  conformity  with  ma- 
action.  Since  the  character  of  the  action  of  fermentation 
has  been  shown  to  resemble  that  of  inversion,  the  author 
considers  it  very  probable  that  in  this  enzyme  change,  also, 
the  action  is  limited  by  the  time  factor  of  molecular  change, 
and  that  the  influence  may  be  exerted  in  all  enzyme 
changes. — A.  S. 

Barley    and    Mali  ;    Pentosan     Content    of,   ,    with 

al  Reference  in  the  Increase  of  Pentosans  during 

(termination.     \V.  Windisch   and    II.  Hasse.      Woch.  fur 

Bran.  1901,  18,  [40],  493 — 495. 
The  work  of  Tollens  and  his  collaborators  has  proved  that 
there  is  a  small  but  di.-tinct  increase  of  the  pentosans 
during  the  germination  of  the  barleycorn  (see  this  Journal, 
1901,  268).  But  it  was  not  shown  whether  this  increase- 
was  general,  or  localised  in  any  particular  part  of  the  corn. 

The  authors  have  germinated  barley  and  separated  the 
coombes  from  the  malt  after  kilning.  The  pentosans  were 
then  estimated  as  furfural-phloroglueide.  The  statistics 
are  all  referred  to  100  parts  of  barley  dry-substance. 


1. 

27. 

■lb. 

(Labora- 

(Labora- 

1 Large 

tory. ) 

tory.) 

Scale.) 

PerCent. 

Per  lent. 

PerCent. 

Yield  :— 

rv  suli-faliee 

93-12 

S5-28 

Coombes  dry  sulistancc 

ai'.i 

2  "25 

531 

U  ■-  M  -i  eping  and  by  respira- 

5-01 

l-63 

9-41 

tion. 

Pentosans : — 

s-n; 

8-27 

8-27 

■an 

9"49 

10-60 

17-H7 

Hence,  calculating  to  100  parts  of  barle 

j  dry-sub 

stance, — 

1'arts. 

Parts. 

Parts. 

Pentosans: — 

0-S7 

8-75 

0-25 

9-04 

0-61 

Total 

o-oi 

9-00 

9-95 

Total  increase  liu 

0-S5 

IT* 

n-4s 

„         coon. 

0-37 

0-25 

0-91 
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The  distribution  of  the   increase   was   found    to  occur 
lore  iu   the  malt-corn   or  in  the  coombes, 
-  the  growth  was  short  or  long. 
mthors  then  studied  the  question  of  the  distribution 
I   sans    in   the   parts  of  the  dressed  malt.     For 
this  purpose  the  embryo*   were  excised  from   the  sample 
-   pared  on  the  latse  scale,  and  the  proportion 
I   to    100   parts  of  original  barley  was  deter- 
mine!.     ]  as  were  then  estimated  in  the  residual 
malt-endosperm?.      There   were    found   9 -28   per   cent,   of 
pentosans    in   the    endosperms,    equal    to    7*17    per    cent, 
calculated  on   the    original    barley   dry   substance.    This 
represents  a  loss  of  1  •  1  per  rent.,  the  whole  of  which  would 
sounted  for  by  the  pentosans  in  the  embryos  cf  the 
barlev.     Hence,    the  authors  conclude  that   the  pentosans 
formed    during  germination,   are   localised   exclusively    i.i 
the  vegetative  organs  (acrospires  and  rootlets),  and  that 
the  material  from  which  these  newly-formed  pentosans  are 
produced   is   not  furnished  by  the  pentosans  of  the  original 
barley-corn,  but  is  derived  from  the  starchy  or  saccharine 
constituents  of  the  growing  corn,  and  that  the  pentosans, 
-    mentlv.  have  no  function?  as  reserve  materials. 

—J.  1- .  I!. 

Sucrase  or  Invertase  in  Industrial  Fermentations.  G. 
Dejonshe.  Hull,  de  l'Assoc.  des  C'hem.  de  Sucr.  et  de 
Uist.  1901,  19,  [1  and  2],  77—81. 
In  his  "Tr.iite  de  la  fabrication  de  l'alcool  "  the  author, 
referring  to  the  fact  that  in  the  fermentation  of  mo! 
the  action  ceases  before  the  whole  of  the  sugar  is  converted 
into  alcohol  and  carbon  dioxide,  states  that  such  cessation 
is  not  due  to  lack  of  invert  sugar,  since  the  sucrase  secreted 
by  the  yeast  remains  active  after  the  death  of  the  yeast, 
and  the  inverting  action  of  the  sucrase  appears  to  be 
unlimited  ;  further  there  is  no  i'ear  of  the  action  of  the 
sucrase  being  affected  by  the  antiseptics  employed  in  the 
fermentation   since  the   soluble   ferments    are   much   more 

stant  to  the  action  of  antiseptics  than  are  the  living 
ferments.  These  views  the  t.uthor  now  upholds  against 
objections  raised  by  Verbiese  and  Effrout,  who  consider 
that  fermentation  stops  owing  to  want  of  invert  sugar.  He 
points  out   that  the  enfeeblement  must  take   place  in   the 

-t   and   not   in  the  sucrase,  since  the   latter  is   not  an 

hut   only  organic  material  of  a   complex 

nature.     Reference  is  made  to  the  investigations  of  various 

authors   on   the   great   resisting  power  of   sucrase  to  the 

-  — T.  II.  P. 

.       /      mentation    of  .      E.   Barbet.   Bull,   de 

l'Assoc.  des  Chim.  de  Sucr.  et  deDist.  1901,19,  [land  2], 
-1—86. 

Is  tl  .tion  of  molasses,  it  is  necessary  to  facilitate 

the  multiplication  of  the  yeast  cell?  so  that  sucrase  may  be 

secreted  in  quantity  -urficient   to  invert  enough  sugar  for 

the  fermentation.      This  is  done   by   supplying  the   j 

with   suitable    food,    more    c-pecially   with   peptones   and 

l>horic   acid,    which    are    conveniently  added    in    the 

peptone    or   of    saccharified    maize.      The 

auti.  which  makes   use  of    a  cheaper  material, 

viz..  the  dead  j  'rora  a  previous   fermentation,  is 

I   -el  out  a-   follows.     The   month   of  the  pipe  by  which 

the  fermenting  vat  is  emptied,  i-   surrounded  by  a  copper 

lar  about  7  or  8  cms.   high,  and  after  the  main  bulk  of 

the  liquid  has  flowed  away,  the  muddy  residue   consisting 

of  dead  j  -   led  by  another  pipe  into  a  copper 

:lave.     The  spirit   is  then  distilled  off,  after  which  a 

quantity  of  sulphuric  acid  equal  to  that  necessary  for  each 

fermenting  \at   is  added  to  the  autoclave,  which  is  then 

closed  and  subjected   to  a  pressure  of    2  atm.      By   this 

e  of  the  yeast   cells  are  dissolved,  and  the 

I    •  jumped  to  the  molasses  requiring  denization,  which 

1  by  the  sulphuric  acid  present  in   the  peptonised 

mixture.    The  method  has  been  tested   practically,  and  it  is 

d  that  the  time  occupied  by  fermentation  is  diminished 

from  .    —23  hours  from  the  filling  of  the  vat; 

tilling   the  attenuation  is   more  rapid.     A 

ing  the  use  of  this  process  is  the  rise  of 

■    re   brought  about  by  the  vigorous   fermentation 

b  takes  place.     This  the  author  obviates  by  using  less 


than  the  usual  quantity  of  molasses  in  the  vat  and  addio 
to  it  a  proportion  of  the  fermented  liquor  from  a  prcrioi 
operation—  T.  H.  P, 

using    Material;    iVetc   ,    for   Brewer//    Vettel' 

A.  Ljoo  and   V.   Tornell,  Stockholm.     Austr.  Vat.  41.: 
through  Woeh.  fur  Brau.  1901, 18,  [86],  447. 

Fou  cleaning  and  removing  residues  of  organic 
from  pipes,  vats,  &e.  in  breweries,  a  mixture  of  alka 
hypochlorite,  and  caustic  soda  is  recommended.  A  sodiui 
hypochlorite  solution  containing  0-31  per  cent,  of  acti\ 
chlorine  will  remove  the  slime  of  foul  yeast  from  th.  - 
of  glass  beakers  in  5  hours,  whilst  a  7  per  cent,  eau- 
soda  requires  a  day  and  a  5  and  2  5  per  cent,  soda  lvedoi 
not  remove  it  completely  in  3  days.  The  be-t  ru 
1  part  of  sodium  hypochlorite  with  0j — 1  part  ot'eausti 
The  strongly  oxidising  action  of  this  mixture  kills  ;i 
organisms,  whereas  calcium  bisulphite"  only  attacks  t' 
outer  layers. — J.  1'.  B. 

Wine;  Plastering  of .     P.  Carles.     Ann.  Chim.  an; 

appl.  6,  321—327.     Chem.  Centr.  1901,  2,  [15J,  874. 

The  influence  of  an  addition  of  gypsum  in  the  wine-press 
three-fold,  physical,  chemical,  and  physiological.  The  fir 
depends  upon  the  fact  that  gypsum  reduces  the  solabilh 
of  the  tartar,  and  on  the  formation  of  alcohol,  gives  rise  t 
the  separation  of  a  crystalline  powder,  which  acts  as 
filter.  Mith  vegetable  albuminoids,  gypsum  gives  nrecip 
tites,  which  exert  a  clarifying  action  similar  to  that  • 
tannin.  The  chemical  action  of  gypsum  is  due  to  tl 
conversion  of  tartar  into  calcium  tartrate,  potassiat 
sulphate,  and  free  tartaric  acid,  the  completeness  of  tl 
reaction  depending  upon  the  total  quantity  of  tartar  presen 
the  degree  of  dilution,  the  temperature  and  the  percentaj 
of  alcohol.  In  consequence  of  the  influence  of  tUes 
vary ing  conditions,  it  is  almost  impossible  to  calculate  tl 
amount  of  gypsum  which  should  be  added,  in  order  th; 
not  more  sulphuric  acid  should  remain  than  is  equivalci 
to  2  grms.  of  potassium  sulphate  per  litre.  The  ph 
logical  action  is  a  consequence  of  the  chemical  one.  Fri 
tartaric  acid  has  a  favourable  influence  on  the  growth  ( 
normal  wine  yeast,  but  retards  that  of  injurious  organism 
The  great  disadvantage  of  gypsum  is  the  production  of  th 
deleterious  potassium  sulphate. —  A.  S. 

Brandies  from   Damsons  and    Grape    Mare    ("  Tri 

brannticein  ")  ;  Examination  of .    A.  Zega.     I 

Zeit.  25,  ["5],  793-794. 

The  detection  of  the  origin  of  brandies   is  difficult,  ami 
the  purpose  the  author  makes  use  of  the  numbers  obt . 
from  the  following  determinations: — 1.  Estimation  of  f r. 
acid.      2.    Estimation   of   alcohol    in   the    form   of  ethet 
3.  Estimation  of  alcohol,  extract,  acb,  and  sometime  1 
oil.     4.  The  furfural  reaction,   aldehyde  reaction,  and  b' 
haviour   of  prussic  acid  to   damson    or  plum   brandy 
Behaviour  of  the  distilled  brandy  to  X  100   permanganat 
solution. 

Estimation  of  Ether. — To  100  c.c.  of  the  brandy,  noran 
potash  solution  is  added  until  1  c.c.  remains  in  excess  afte 
neutralisation.  It  is  then  distilled  to  half  its  volume  wit 
a  small  flame.  The  flame  is  raised  and  about  30  c.c.  cul 
lected.  The  distillate  when  made  up  to  100  c.c.  ser 
the  estimation  of  alcohol  and  for  the  different  reaction! 
The  residue  left  ih  the  fla-k  is  cooled,  neutralised  with  X  I1 
sulphuric  acid,  and  an  excess  of  10  c.c.  o(  acid  added  ;  it  i 
then  allowed  to  stand  for  a  short  time  and  made  up  t 
103  c.c.  20  c.c.  are  neutralised  with  N/10  potash,  usin; 
phenolpthalein  as  an  indicator  and  another  2i>  c.c.  will 
Methyl  Orange.  The  difference  between  the  two  titratiot. 
shows  the  quantity  of  organic  acid  neutralised  with  the  X  1' 
potash.  If  the  quantity  of  alkali  used  for  neutralising  th< 
free  acid  be  subtracted  from  this,  the  amount  > 
potash  is  left,  which  is  necessary  for  the  neutralisat 
the  combined  organic  acid  (ether).  With  grape  man 
brandy  the  relation  of  combined  to  total  acid  varies  fron 
1  ■&  ■  :>  to  1  ;  5 '  :s,  and  the  author  is  of  opinion  that  the  rati 
should  not  be  lower  than  1 : 2.    For  damson  brandy  he  finds ; 
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i   inium  relation  of  1:4  and  a  maximum  of  1:8-4.     Expe- 

il  evidence  is  ndiluced   -howiug   that   the  amount  of 

is  always   greater  than   combined  acid   in    natural 

I  udies. 

'he  treatment  of  the  distilled  brandy  with  N  100  per - 

ite  is  carried  out  as  follows: — 1  c.c.  of  the  distillate 

■  to  a  stoppered  glass  cylinder  together  with  1  c.c.  of 

permanganate,  well  shaken,  and   allowed   to   stand. 

,  imilar  experiment  is  carried  out  with  a  mixture   of  pure 

ihol    ■  u<l  water,  and  the  progress   of  the  oxidation  com- 

If  the  brandy  distillate  become  brownish   yellow 

oder  is  again  shaken  and  the  odour  noticed.    With 

I  pc  marc  brandy,   a  smell   of  aldehyde  is  noticed;  with 

brandy  the  characteristic  smell  of  plum  stones     More 

draanganat.   i-  added  to   the  cylinders,  and  if  the  brandy 

red  from   grape   marc,   a  characteristic    ocnanthic 

odour  is  detected,  whilst  the  smell  of  the   damson 

remains   unaltered.     The    cylinder   containing  the 

I   tmv  of  pure  ethyl  alcohol  and  water  is  oxidised  to  acetic 

1 1.— J.  L.  B. 

ill  Extracts  :  Examination  of  Commercial . 

\V.  J.  Sykes  and  C.  A.  .Mitchell. 

See  under  XXIII.,  page  1148. 

'  HI  in  Alcoholic  Liquids ;  Determination  of . 

E.  Beckmann. 

See  under  XXIII.,  page  1 14S. 

Saccharin  in  Wine  and  Beer  ;  Detention  of . 

T.  Wirthle. 
See  under  XXIII.,  pope  11  Iti. 


PATENTS. 


Treatment  of , 

Eng.  Pat.  21,153. 


G.  C.  Marks.     London. 
Nov.  -2-2,  1900. 


!  protoplasm    of  yeast   is   continuously    extracted    by 

compressed   or  moist  yeast  in  the   cold -with  gum 

chloride  of  sodium,  carbonate  of   soda  or  other  sub- 

r  possessing  the  property  of  liquefying  compressed  yeast. 

en  the  fermentation  of  the  mixture  is  well  established, 

Ih  quantities  of  yeast  are  added  from   time  to  time,  the 

ing  well  mixed,  andaftereach  addition  sufficient  time 

wed  for  the  mass  to  ferment  asain.     In  this  manner  the 

does  not  contain    large   traces   of    the    substance 

I  for  producing  liquefaction. — J.  L.  B. 

Wort ;   Mash  Tuns  for  use  in  the  Preparation  of . 

'   Debeil,  Belgium.     Eng.  Pat.  21,355,  Nov.  26,  1900. 

mash  tun  has  a  conical  bottom  with  a  central  opening 
the  admission  of  water,  this  opening  being  provided  with  a 
it  which  serves  as  a  central  support  for  the  perforated 
e  bottom  ;  it  has  feet  resting  on  the  base  of  the  mash 

between  which  water  can  flow  and  spread  in  a  sheet 
r  the  whole  surface  of  the  bottom.  The  outflow 
aiugs  are  situated  in  a  channel  formed  around  the 
ical  bottom. — J.  L.  B. 

/>Yer  :  Production  of .     H.  A.  Hobson,  London. 

Eng.  Pat.  20,819,  Xov.  17,  1900. 

K  production   of    a   hopped    worf  is   claimed,    by    first 

-  hops  in  water,  separating  the  infusion  from  the 

>s  and  then  mashing  the  malt,  or  malt   and  grain  using 

hop  extract   as  mashing  liquor.     The   second  claim  is 

removing  a  certain  proportion  of  the  Iupulin  from   the 

n   making   an   aqueous   extract    and    fixing   the 

aic  acid  vi  the  hops.     The  abstracted  Iupulin  is  then 

ored  to  the  wort  or  finished  beer. — J.  L.  B. 

ition  Industries ;   Cleansing  in .     A.  Sjoii  and 

'.  Tornell,  Stockholm,  Sweden.  Eng.  Pat.  21,911, 
•ee.  3,  1900. 

patentees  claim  the  use  in  the  fermentation  industries 
i  mixture  of  1  part  alkali  hypochlorite  with  i  to  1  part 
lkali  hydrate.— J.  L.  B. 


XV1II.-F00DS;  SANITATION:  WATER 
PURIFICATION,  &  DISINFECTANTS. 

(A.)— FOODS. 

Bakers'  Yeast ;  Utilisation  of  Brewers'  Yeast  and  1 
nan/  for  making .      W.   Sarnighausen.    Wo 

Bran.' 1901,  18,  [39]   185-48G. 

\mi;ntii>n,  of  late  years,  bus   been   turned  to   the   utii 

tion  of  beer-yeast  which  was  formerly  a  waste  produ< 

the  brewery.  The  most  important  of  these  uses  is  for  the 
manufacture  of  vegetable  "  meal  extracts  "  ;  it-  richness  in 
albumin  also  makes  it  eminently  suitable  for  cattle  food. 
After  suitable  purification,  beer  yeast  may  be  employed  as 
a  substitute  lor  distillery  top  fermentation  \  yeast  in  bread 
making.  The  impurities  which  must  first  be  dealt  with, 
consist  mainly  of  precipitated  albuminoids,  hop  resins,  dead 
cells,  &c.  :  the  bitter  flavour  must  be  extracted  and  the 
yeast  must  be  turned  out  in  a  preserved  state  suitable  for 
competition  with  distillery  pressed  yeast.  The  washing  and 
extraction  of  the  bitter  principles  may  be  carried  out  con- 
veniently in  the  same  vessel.  This  may  be  improvised  with 
a  large  wooden  tub  having  a  stirring  shaft  with  a  crank  at 
the  upper  end  and  paddles  at  the  bottom  and  held  in  posi- 
tion by  passing  through  two  boards  fixed  across  the  tub. 
The  lowest  paddle  should  just  clear  the  bottom.  A  solution 
of  ammonium  carbonate  is  placed  in  the  tub  and  the  yeast, 
previously  suspended  in  water  is  added  through  a  hair- 
sieve.  The  vessel  is  then  filled  up  with  water,  the  colder  the 
better,  and  the  stirrer  is  run  for  five  minutes  each  time  at 
intervals.  After  a  time,  the  yeast  is  allowed  to  settle,  and 
the  supernatant  water  is  run  off.  E'or  this  purpose  the  tub 
is  pierced  with  a  vertical  series  of  boles  closed  with  pegs. 
The  treatment  with  water  is  repeated  two  or  three  times 
until  the  yeast  is  clean.  For  the  extraction  of  a  hectolitre 
of  thick  yeast  sludge,  1  lb.  of  ammonium  carbonate  is 
generally  suificient. 

The  extracted  yeast  after  thorough  washing  is  drained 
and  pressed,  and  may  then  be  preserved  by  the  admixture 
of  some  harmless  water-absorbent  substance. — J.  F.  B. 

Honey- Dextrin  ;  Nature  of .     E.  Beckman.     Zeits. 

angew.  Chem.  1901,  14,  [38],  951. 

The  author  has  examined  the  dextrin  of  honey  by  various 
methods,  such  as  conversion  into  dextriuates  and  treatment 
with  methyl  alcohol  in  the  presence  of  baryta  water.  It 
was  found  that  basic  lead  acetate  was  also  applicable  as  a 
reagent.  For  the  determination  of  the  molecular  weight, 
the  dextrin  was  converted  into  the  benzoyl  ester  as  in 
Schotten-Baumann's  method.  This  ester  can  readily  be 
obtained  free  from  ash,  and  on  its  saponification  the  dextrin 
is  converted  into  hemicellulose.  The  difficulty  of  deter- 
mining the  benzoyl  group  was  overcome  by  using  benzoyl 
sulphonic  chloride  in  the  place  of  benzoyl  chloride.  From 
his  experiments  the  author  concludes  that  honey  dextrin 
must  be  assigned  to  the  bioses.  — C.  A.  M. 

Milk  ;  Acidity  of .    P.  Vieth  and  M.  Siegfeld.     Milch- 

Zeit.    1900," 29,    593—597  ;    through    Zeit's.    Uutcrsuch. 
Nabr.  und  Genussm.  1901,  4,  [19],  890—891. 

The  authors  have  systematically  examined  a  number  of 
samples  of  milk  from  three  English  herds.  The  milk  was 
tested  after  a  5  hours  railway  journey,  and  from  10  to  IS 
hours  after  milking.  The  result-  showed  that  in  the  hottest 
months  the  acidity  was  lowest,  the  maximum  being  reached 
during  the  first  four  months  of  the  year. 

The  milk  from  other  herds  of  cows  at  Hameln  was  also 
tested.  The  titrations  "ere  carried  out  with  N/10  soda 
and  N/ 10  baryta  solutions.  The  acidity,  as  determined  by 
the  baryta  solution  was  always  about  3C  higher  than  when 
titrated  with  soda  solution.  It  was  found  that  the  acidity 
lay  between  13  and  19°  (using  soda  solution),  the  degrees 
representing  the  number  of  c.cs.  of  X/10  alkali  used  for 
100  c.c,  of  milk.  In  this  instance  it  was  ascertained  that 
for  three  herds  the  maximum  acidity  occurred  in  winter, 
and  for  two  herds,  in  summer. — W.  P.  S. 
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I  S     up  in  Raspberry  Syrup ;  Detection  of . 

K.  Windisch. 

under  Will.,  page  1116. 

lidekyde  in  Milk;   Mollification  ofthi   Sulphuric 

Acid  Test  for .     A.  G.  Luebert. 

aider  Will.,  page  1146. 

Albumin                     rmination  of  the  Decomposition 
Product*  of .     E.  Hart. 

it,     r  WWl.page  1149. 

PATENTS. 

Foods ;  Process  of  Preparing  Concentrated .     ( '.  M. 

A  -_..«.      Kiiir-  l':it.  17.410,  Oct.  2,  1900. 

Separated  milk  is  sterilised  by  heat,  then  mixed  with 
sugar,  salt,  potassium  bicarbonate  or  other  alkali,  and  malt 
1  concentrated  in  racuo,  at  a  temperature  not 
exceeding  W0  1'.,  lo  a  volume  of  one-fifth  to  one-sixth. 
ESther  corn  flour,  wheat  flour,  malt  extract,  cocoa,  Bngnr, 
or  meat  extract,  and  flavouring  materials  are  then  added, 
and  the  whole  is  carefully  dried  and  ground  to  a  tine 
powder. — L.  A. 

Butter :    Manufacture    of   .      M.    Poppe,    Bielefeld, 

Germany.  "  Eng.  Pat.  22,458,  December  10,  1900. 
Btttbb  made  from   sterilized  cream  is  flavoured  so  as  to 
resemble  bntter  made  from  sour  cream,  by  mixing  it  with 
the  volatile   fatt-r    acids  obtained    by  saponifying  genuine 
butter  fat,  and  distilling  the  acidified  soap.— L.  A. 

(B.)— SANITATION:  WATER  PURIFICATION. 
S       ,,;.  ;     Chemical     and     Biological     Changes     occurring 

during  the  Treatment  of ,  by  the  so-called  Bacteria 

K.  A.  Letts  and  R.  F.  Blake.     Paper  read  before 
ritish    UsociatioD  (Section   B),  Glasgow  Meeting, 

Tiil  explanation  usually  accepted  as  to  the  action  of  the 
died  bacteria  beds  is,  that  the  latter  act  as  oxidising 
rbing  oxygen  from  the  air  during  their 
periods  of  rest,  and  subsequently  transferring  it  to  the 
constituents  of  the  sewage  when  the  beds  are  filled,  the 
transfer  being  mainly  effected  by  nitrifying  micro-organisms. 
It  is  found,  however,  that  comparatively  small  amounts  of 
nitrate  and  nitrite  are  produced  in  relation  to  the  nnoxidised 
nitrogen,  which  disappears  during  the  treatment.  For 
instance,  the  following  results  have  been  observed  : — 


that   present   in   the  sewage   amounted   to    OJ72    part 
weight  per  100,000,  whilst  the  loss   of   nnoxidised  nil 
which  had  occurred  in  the  Bewage  (by  K.ieldahl's  ag 
amounted  to  2-2  parts,  or,  12  per  ceut.  of  the  nitro(_ 
from  the  sewage  during  purification  was  thus  accounted  ] 
whilst  in  one  particular  case  it   amounted  to  31   pern 
1 1  is  probable,  too,  that  only  a  fraction  of  the  free  uitroj 
actually   evolved,  would   be   retained  by  the    effluent, 
remainder  escaping  into  the  air. 

The  authors  consider,  also,  that  there  can  be  no  do 
that  nitrogen  passes  into  the  tissues  of  animals  and  vc 
tables,  the  former  of  which  may  escape  from  the  bacti 
beds,  and  the  latter  (and  possibly  the  former  also)  u 
remain  permanently  in  the  beds  ;  they  have  not,  howei 
formed  any  estimate  of  the  quantity  so  removed.- 

Bacterial  Treatment  of  Sewage ;  Humus  and  the  Soeai 

Irreducible  Residue  in  the .     S.  Rideal.     Paper  r 

before   the   British   Association   (Section   B),   Glasg 
Meeting,  1901. 

After  referring  to  previous  work  relating  to  the  subji 
the  author  gives  the  results  of  the  examination  of  a  num 
of  the  humus  residues  from  the  bacterial  treatment, 
sewage.  The  peaty  deposit  from  a  septic  tank  at  Exe 
had  the  following  composition  : — 


In  order  to  ascertain  whether  part  of  the  nnoxidised 
nitrogen  which  disappears,  is  lost  in  the  gaseous  state  as 
free  nitrogen,  the  authors  made  analyses  of  the  dissolved 
gases  present,  both  in  the  original  sewage,  and  in  the  effluent 
from  both  beds  of  a  double-contact  system.  They  found 
that— (1)  Practically  no  oxygen  was  present,  either  in 
the  sewage  or  effluents*.  (2)  The  effluent  from  first  contact 
always  contained  considerably  more  carbonic  anhydride 
than  the  original  sewage,  and  with  two  exceptions,  the 
effluent  from  second  contact  also  contained  an  excess  of 
that  gas.  (3)  In  11  out  of  12  series  of  analyses,  the 
quantity  of  nitrogen  in  the  effluent  was  in  excess  of  that 
I  in  the  original  sewage,  and,  generally  speaking  it 
was  in  larger  excess  in  the  effluent  from  double  contact 
than  in  that  from  single  contact.  On  the  average,  the 
of  nitrogen  in  the  effluent  from   second  contact  over 


!   No.  1.      No.  2.      Ho 


Distance  from  bottom,  in  inches 3'0o 

'  Irganic  matter,  per  cent 32*35 

Ash,  per  cent 67-65 

Nitrogen,  per  cent 2*SS 

Percentage  of  N  in  organic  matter. . . .  7'W 

Katio  of  carbon  to  one  of  nitrogen  ....  G'S 


(TOO 

> 

32  40 

n 

07 'GO 

68 

2  34 

1 

7-a 

69 

• 

The  author  concludes  that  if  sewage  has  underg 
proper  bacterial  fermentation,  the  small  quantity 
"  irreducible  residue  "  is  of  the  nature  of  hurans,  and  pi 
tieally  inoffensive.  Kenwood  and  Butler  state  that 
Finehley  iu  1900,  the  deposit  from  open  septic  tanks  CO  i 
be  removed  with  little  offence,  and  has  been  spread,  w 
out  nuisance,  over  small  areas  of  land  in  the  noi^hbourho 
It  has  the  agricultural  value  of  humus,  and  like  pe 
matters  generally,  it  has  a  function  iu  encouraging,  when 
small  quantity,  the  nitrifying  actions  in  the  final  oxidati  . 
and  itself  undergoes  slow  oxidation  to  nitrates  and  carl 
dioxide. — A.  S. 

PATENTS. 
Furnaces  for  the  Destruction  and  Incineration  of  Ash    i 

and  other   lief  use  ;  Apparatus  for  consuming  Smoke  f 

.     F.  Ball,  Southwold,  Suffolk.      Eng.  Pat.  17,6 

Oct.  5, 19(10. 
The  smoke  from  the  farnace  into  which  the  refuse  is 
passes  through  an  arrangement  of  corrugated  metal  pla 
described  as  a  radiator  or  consumer,  placed  at  the  end 
the  grate.     The  radiator  is  at   a  high   temperature,  ami 
said  to  render  the  smoke  innocuous.     After   traversing 
radiator  the  smoke  passes   on    to   the   chimney, 
chamber  and  screen  are  provided.     The  air  supplied  to  i 
furnace  passes  through  flues  at  the  side  of  the  furn. 
is  thus   slightly  heated,  whilst  the   fire  bars   are  deep  : 
corrugated  in  order  to  heat   the  air,  which  passes  betwi 
them.     A  high  temperature  is  said  to  be  thus  secured 
the  furnace. — J.  A.  B. 

Refuse  Destructors.     G.  Watson,  Leeds.     Eng.  Pai 
Oct.  22,  1900. 

Tin.  destructor  is  mounted  on  wheels  to  render  it  portal 
and  comprises  a  furnace  supplied  with  air,  through 
at  its  side,  preferably  by  means  of  a  forced  draught  y 
duccd  by  a  boiler  in  which  steam  is  generated  by  the  prmlci 
of  combustion  from  the  furnace.  A  smok«  box  and  d 
separator  are  aflixed. — J.  A.  B. 

Sewage    Works;  Impts.  in .     I).  Cameron,  J? 

min,   and   A.  J.  Martin,  Exeter.     Eng.  Pat.  19,264,  0 

27,  1900. 
Grit  chambers  are  contracted  upwards,  by  mean!  "I 
or  movable  guide  boards  or  plates,  in  order  that  the  no 
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r  solids  111:1  v  he  confined  within  the  stream  of  the  sewage, 
,1  nut  be  left  behind  in  the  chamber.  Valves  are  also 
. willed  for  drawing  oft'  the  supernatant  liquid  when  the 
il  is  In  be  removed  from  the  chambers,  these  valves  being 
iced  at  the  bottom  of  vertieal  pipes  or  wells,  communica- 
ig  with  the  chambers  through  openings  at  different  levels, 
through  narrow  vertieal  slots,  ill  order  that  the  valves 
ty  n,i i  Income  choked  with  grit. 

ler  to  distribute  the  sewage  efllneni  uniformly  over 

face   of  large  filter   beds,  it  is   conveyed   through 

below  the  beds  to  vertical  pipes,  \\  hicli  rise  through 

emateri-.il  of  the  bed  and   terminate  in  flared  castings  or 

niiels,  from  which  the   liquid   overflows  on   10  the  tiller 

A. 

iquid     [Impurt      Wafer"]  ;      Purifying    Apparatus.       L. 
Gathmaun,   Washington,   Columbia,   I'.S.A.     Eng.    l'at. 
May  U,  1901. 

a  object  is  to  purify  water  from  suspended  impurities. 
le  water  is  caused  to  pass  into  and  through  a  vessel  of 
oh  internal  shape  and  construction  that  a  vortical  motion 
imparted  to  the  body  of  liquid,  causing  those  impurities 
lioh  are  of  greater  specific  gravity  than  the  water  or  liquid 
lied  inwards  towards  the  centre  of  rotation,  and 
wnwards  by  gravitation,  whilst  the  lighter  impurities  are 
10  driven  towards  the  centre,  and  caused  to  rise.  Secondary 
tlets  are  provided  at  the  top  and  bottom  of  the  vessel 
t  carrying  away  the  separated  impurities.  Impurities 
.vine  'he  same  specific  gravity  as  the  liquid  coalesce,  and 
e  also  driven  towards  the  centre  of  rotation,  and  upwards 
downwards. — L.  A. 

(C.)— DISINFECTANTS. 

dpkiiric  Acid  as  a  Typhoid  Disinfectant.  S.  Rideal. 
I'aper  read  before  the  British  Association  (Section  IS), 
(jlasgow  Meeting,  1901. 

IE  author  recommends  sulphuric  acid  as  a  cheap  and 
ective  agent  for  sterilising  drainage  waters  from  an  area 
fected  with  typhoid.  750  c.c.  of  tap  water  were  infected 
th  one  drop  of  a  24-hour  broth  culture  at  37°  C.  of 
icillus  typhosus,  and  agar  plate  cultures  were  made  with 
:  c.  of  the  mixture.  It  was  found  that  an  addition  of 
c.c.  of  X  10  sulphuric  acid  per  pint  was  sufficient  to  destroy 
e  bacilli.  Allowing  for  the  alkalinity  of  the  sewage,  an 
dition  of  4  grms.  of  sulphuric  acid  per  gallon  would  be 
fficient  to  ensure  the  death  of  typhoid  organisms  in  an 
fected  drainage  water.  The  author  states  that  the  free 
iility  produced  would  be  speedily  neutralised  when  the 
ated  water  became  mixed  with  any  fresh  sewage  which 
.d  not  been  similarly  treated,  and.  as  the  infected  sewage 
ust  always  represent  a  very  small  proportion  of  the  total 
ainnge  to  be  dealt  with,  this  method  of  ensuring  the 
isence  of  typhoid  organisms  in  drainage  waters  would  be 
tisfactory  in  practice. — A.  S. 

henol.  Salicylic  Acid,  and  Salo! ;  Determination  of  , 

in  Dressings.     F.  Telle. 

See  under  XXIII.,  page  1149. 

PATENTS. 

ash  or  Dip  for  Sheep  and  other  Animals.  J.  J.  C. 
Roxburgh,  Edinburgh,  and  ( '.  F.  H.  Scott,  St.  Boswells, 
Roxburgh.     Eng.  Pat.  17,337,  Oct.  3,  1900. 

iv.    mineral   oil"    (8  galls.),     strong    solution    of 
imonia   (g    gall.),   and  heavy   coal-tar  oil    ()  gall.)    are 
igether.with  or  without  the  addition  of  from  0-1 
cent,  of  arsenic  trioxide. — L.  A. 

isect  Life   or  3Iildew ;   Compositions   or    Compounds  for 

Ost  in  Agriculture  or  Horticulture, for  Eradicating . 

>'■  II.  Richards,  London.  Eng.  Pat.  20,194,  Nov.  9, 
1900. 

ilictltc  acid  or  tartaric  acid  are  dissolved  in  nicotine, 
id  the  crystalline  product  is  mixed  with  camphor  and 
mpre.-sed  into  cakes  or  tablets,  which  are  used  for 
ungating. — L.  A. 


"  Antiseptic  or  Detergent."    C.   Billing,   Ljverpoql     : 
Pat  10,549,  May  81,  1901, 

Potassit  it-s i  m -ammiinii  m    mi  talmrai ■■  is  prepared  by 

dissolving    one    equivalent,   or     112   part-,   of    | 
hydroxide  in  150— 200  parts  of  1  iter,"  Brirringio 

one   equivalent;   or  382   pari-,  ol 

»  ! liss  il>  ed  :    solution 

(0*880  i.    The  solution  is  allowed  to  orj  I  '•     iddi 

lion  "i'  ammonia  is  said  to  prevent  tho  potassium  and 
sodium  metaborate  from  absorbing  atmosphcri  ■  arhon 
dioxide.-   I..  A. 

XIX -PAPER,  PASTEBOARD.  Etc. 

Cellulose  i   The  Mixed  Esters  of .  and  the  Rea  tionsof 

Cellulose  with  Nitrating  Acid.    C.  I-'.  Cross,  E.  J.  Bevao, 
and  11.  L.  Jeuk-.     Ber.  1901,  34,  [12],  2496. 

The  author-  have  investigated  a  number  "f  mixed  eaters  of 
cellulose,  such  as  acetobenzoates,  nitrobenzoyl  nitrates,  and 
conclude  from  the  result  that,  under  treatment  with  mixtures 
of  nitric  and  sulphuric  acids,  the  cellulose  hydroxyls  would 
react  with  both  negative  radicles  yielding  nitrosulphuric 
esters.  This  has  been  verified.  The  maximum  fixation  of 
sulphuric  acid  so  far  Obtained,  was  4  toC  parts  with  bleached 
cotton,  and  1  "9  to  4-2  parts  with  unbleached  cotton.  These 
percentages  are  calculated  to  the  weight  of  the  original  cel- 
lulose. The  essential  condition,  most  favourable  lo  the 
retention  of  the  sulphuric  residues  in  combination,  was 
found  to  be  short  duration  of  exposure  to  the  action  of  the 
mixed  acids.  The  products  were  variously  and  exhaustively 
purified,  and  the  removal  of  the  residual  acids  was  carefully 
followed  as  a  necessary  precaution  against  possible  error. 

The  presence  of  the  mixed  esters  in  the  products  purified 
by  exhaustive  washing  was  verified  by  treatment  with 
diluted  acetone,  in  which  these  products  are  soluble. 

The  investigations,  of  which  this  is  a  preliminary  account, 
are  being  prosecuted  in  the  direction  of  isolating  the  mixed 
esters  in  a  form  available  for  analysis. — C.  F.  C. 

Hydrocellulose  •    Production  of .     (Cer.  Pat.   123,121, 

March  2,  l!)oo),  R.   Sthamer,   Hamburg.      Zeits.  aDgew. 
Chem.  1901,  [36],  905. 

A  DiFFKUiiNT  hydrocellulose  from  that  obtaiued  by  the 
process  described  in  the  abstract  following  is  produced  by 
immersing  the  crude  cellulose  in  glacial  acetic  acid  contain- 
ing free  chlorine,  and  warming  the  mixture  to  a  temperature 
of  60D — 70'  C.  with  stirring.  The  product  furnishes  acetyl 
derivatives,  distinguishable  from  the  known  similar  com- 
pounds by  their  greater  solubility  in  water  and  in  alcohol. 

— C.  S. 

Hydrocellulose ;    Method   of  Producing  .      (Ger.   Pat. 

123.122,  March  2,  1900),R.  Sthamer,  Hamburg.      Zeits 

augew.  Chem.  1901,  [36],  905. 
Cellulose   is  treated  with   hydrochloric  acid,  at  a  tempe- 
rature of  6u — 70c  C,  in  presence  of  a  quantity  of  potassium 
chlorate  iusufficient  to  produce  conversion  into  oxycellulose. 

— C.  S. 

PATENTS. 

Paper,  Paper  Board,  or  like  Cellulose  or  Fibrous  Material ; 

Preparation   or  Treatment   of ,  for  Embossing   and 

other  nurposes.     A.  H.  Martin,   R.  10.   Tinker,   and  T.  D. 

Ryan,  all  of  Buffalo,  F.S. A.     Eng.   Pat.   8643,  April  26, 

19*01. 
Thk  process  claimed,  consists  in  treating  paper  or  similar 
material  with  a  mixture  of  glue,  sugar,  or  glucose,  white  or 
red  lead,  a  filler  (.talcl  and  glycerin,  drying,  heating  in 
order  to  make  the  material  pliable,  and  then  subjecting  to 
pressure  in  order  to  produce  the  desired  effects. — A.  C.  W. 

Celluloid  Compounds  and  Hiiih  Explosives  ;   Manufacture 
of .     J.  E.  Blomen.     Eng.  Eat,  9984,  May  14,  1901. 

See  under  XXII.,  page  1140. 

Dryim/    of  Fibrous  and  other   Material,  and  Apparatus 

therefor.     H.H.Lake.     Eng.  l'at.  14,090,  1901. 

See  under  I.,  page  1095. 
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XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES.  A.ND  EXTRACTS. 

-      ......    \.      ,   ryataiihu .    V.  Thibault. 

Hull.  Soe.  Chim.  25,  [IB— 17],  T'.U— 796. 
Tiir  author  states  thai  previous  methods  ot'  obtaining 
bismuth  salicylate,  viz.,  the  precipitation  of  aqueous  or 
glycerin  solutions  of  bismuth  nitrate  with  sodium  salicylate, 
yield  products  which  are  net  uniform  ami  contain  nitric  acid 
in  the  proportion  of  about  6  per  cent.  Cansse's  method,  in 
which  freshly  precipitated  bismuth  oxychloride  is  treated 
with  an  alkaline  solution  of  sodium  salicylate,  yields  a 
product  which  contains  a  considerable  proportion  of 
chlorides,  even  after  much  was'ains.  whilst  on  continued 
trashing,  its  crystalline  character  disappears,  and  salicylic 
acid  is  lost.     The  author  recommends  the  following  method 

obtaining  a  pure  crystalline  product: — 15  grins,  of 
crystallised  bismuth  nitrate  in  nitric  acid  solution  are  pre- 
cipitated with  excess  of  caustic  soda  or  potash.  On  boiling, 
all  the  hydrated  oxide  is  converted  into  the  yellow  crystal- 
line anhydrous  oxide.  This  is  washed  completely,  and 
lo  gnus,  of  salicylic  acid,  mixed  with  200  c.c.  of  water,  is 
added  and  left  in  a  water  oath  until  the  reaction  is  com- 
plete, decanted  whilst  warm,  washed  with  cold  alcohol,  and 
dried  on  the  water  oven.  A  greyish  red  crystalline  powder 
results,  formed  of  small  transparent  prisms.    Water  deeom- 

-  it  slowly  in  the  cold,  more  rapidly  when  warm;  water 
saturated  with  salicylic  acid  is  without  action,  also  ether 
aud  cold  alcohol ;  but  when  treated  with  warm  alcohol 
salicylic  acid  is  liberated.  It  commences  to  decompose  at 
140°  C.  with  production  of  phenol  aud  blackening.  Cold 
and  hot  acids  separate  salicylic   acid,  and  give   the    corre- 

ding  bismuth  salt  j  alkalis  separate  salicylic  acid,  and 
leave  bismuth  oxide.  The  salt  corresponds  to  the  formula 
(C;H,,<0  3Bi.Os— C  T.  T. 

Disalicylide.    A.  Einhorn  and  H.Pfeiffer.    Ber.  34,  [12], 
2951—2953. 

On  attempting  to  obtain  the  /3-lactone  of  salicylic  acid  by 
the  action  of  phosgene  gas  on  that  aeid  in  solution  in 
pj  ridine  the  authors  isolated,  instead,  disalicylide. 

/O.CCK 

\co.oz 

which  is  formed  to  the  extent  of  about  12  percent,  with  a 
mixture  of  amorphous  anhydrides  of  salicylic  acid.  From 
these  it  is  separated  by  recrystallisation,  first,  from  glacial 
acetic  acid,  and,  finally,  from  chloroform.  It  is  thus 
obtained  in  prismatic  needles,  melting  at200c — 201  C.  It 
distils  without  decomposition,  and  is  but  slightly  soluble  in 
alcohol,  more  soluble  in  benzene,  chloroform,  and  glacial 
acetic  acid.  It  is  not  soluble  in  dilute  soda  solution,  and 
only  slightly  dissolved  by  prolonged  contact  with  strong 
■solution  of  caustic  soda.  Heated  with  a  molecular  propor- 
tion of  phenol  to  200'  C.  for  a  few  hours,  it  yields  salol  ; 
when  treated  in  a  similar  manner  with  (3-uaphthol,  or  with 
guaiaeol,  0-naphlhol-salol  and  guaiacol-salol  are  formed, 
the  latter  separating  from  solution  in  absolute  alcohol  in 
small,  brilliant  crystals,  melting  at  70°  C.  The  same  method 
applied  to  other  o-hydroxy-acids  of  the  aromatic  series,  and 
to  alcohol-acids,  has  been  fouud  by  Mettler  to  yield  other 
dimolecular  anhydrides.  Thus,  from  cresotinic  acid  the  o-, »»-, 
and p-dtcresotides  melting  at  23C5  ,  207 -5°,  and  245 •  5°  C, 
respectively,  were  obtained ;  and  from  a-hydroxy-isobu- 
tyric  acid,  mandelic  acid,  and  benzilic  acid  corresponding 
dimolecular  anhydrides  were  isolated,  which  will  Ultimately 
ribed.  —J.  <  •.  P>. 

Potash  amd  Salvosal-Lithinm.     Pharm.  Zeit. 
46,  [70],  694. 
TuEKEtwo  medicinal  preparations  are  combinations  oi  the 
respective  alkali-  with  salol-o-phosphinic  acid — 

(COOC0H6)C  II  0  PO(OK)(OH  i  at  i 

!!'  H,O.P0  OLi)(OH). 


They  are  obtained  by  the  aetion  of  the  alkali  on  salol 
phosphinate.  lioth  arc  crystalline,  The  potassium  compoui 
is  soluble  to  the  extent  of  1  :  20  in  cold  water.  It  I 
decomposed  by  heat,  salol  and  salicylic  acid  being  liberati 
Salol-o-phosphinic  acid  is  liberated  on  warming  with  dili1 
mineral  acids.  On  heating  with  strong  alkali,  salicylic  ac 
phosphoric  acid,  aud  phenol  result.  The  lithium  salt  is  nil 
soluble,  and,  on  heating,  evolves  the  odour  of  phenol ' 
precipitating. — J.  O.  B. 

Cactus  Alkaloids.— IV.  A.  Heffter.  Ber.  1901,  34, 
3004—3015.  (See  also  this  Journal,  1895,  884  . 
554,  827  ;   1S9S,  688.) 

l'om  alkaloids — mezcalinc,  auhalonidine,  anhaloni; 
lophophorine — have  hitherto  been  found  in  the 
button,"  Anlttiloniuni  Lewinii.  Kauder  has  also  is 
from  the  drug  auhalamine  and  pellotine,  the  latter  pi 
viously  found  by  the  author  in  Anha'.oninm  William! 
The  author  now  confirms  Kauder's  results,  but  does  I 
regard  it  as  proved  that  pellotine  is  a  constituent  of 
Lewinii.  A.  Williamsii,  the  dry  plant  of  which  coutai 
3 '5  per  cent,  of  the  alkaloid,  is  so  similar  to  A.  Lewi* 
that  the  presence  of  pellotine  equivalent  to  0-2  per 
of  the  hydrochloride  would  be  easily  explained  b 
presence  of  the  former  plants  among  tin   mescal  battoi 

Auhalamine,  CuHlbXO  3,  is  obtained  by  adding  am: 
after  crystallising  out  the  bulk  of  the  mezcaline  sul 
and  shaking  with  chloroform.  At  the  first  extraction 
solvent  is  found  to  contain  spherical  jelly-like  lumps,  win 
ar.-  filtered  off,  washed  with  a  little  chloroform,  and  press 
between  paper.  Though  this  appearance  does  □ 
occur,  many  extractions  are  required  to  remove  the  win 
of  the  alkaloid.  It  is  purified  by  repeated  recrystallisati 
from  hot  absolute  alcohol,  when  it  forms  spherical  aggl 
gates  of  microscopic  needles,  melting  at  185'5°C.  It 
soluble  in  hot  water,  from  which  it  crystallises  in  needh 
The  hydrochloride  crystallises  by  slow  evaporation  frt 
water  in  thin  shining  leaflets  containing  2l!.,(  I.  The  chlor 
platinate  forms  flat  yellow  needles,  little  soluble  in  cc 
water.  The  aqueous  solutions  of  the  salts  give  a  bl 
coloration  with  ferric  chloride,  which  turns  green  i 
heating  aud  then  disappears.  Pellotine  and  auhalonidi; 
give  the  same  reaction,  but  not  mezcalinc,  anhaloniue,  ai 
lophophorine,  which  contain  no  hydroxyl  group. 

Auhalamine  contains  two  methoxyl  group-.  When  di 
solved  in  caustic  soda  it  gives,  by  the  action  of  benzoyl  chloriii 
benzoylauhalamiue  benzoyl  ester,  CnII1303N(C<  H',  !  I 
benzoylanhalamine,  ChHhOjN.CO.CoHj.  The  alcohol 
solution  of  the  latter  gives  a  blue  coloration  with  ferr 
chloride,  and  the  compound  is  soluble  in  caustic  sod; 
the  benzoyl  group  has  therefore  apparently  taken  the  plai 
of  an  imide  hydrogen  atom.  Thus  anhalaminc  appear! 
be  a  secondary  base  of  the  formula  — 

C9H;(0CH3).,(0H):XII. 

Mezcaline. — It  is  now  found  that  the  base  is  an  oi, 
liquid,  which  very  readily  absorbs  carbon  dioxide,  furinin 
a  crystalline  carbonate.  By  oxidation  of  a  1  per  cen 
solution  of  the  sulphate  by  potassium  permangani 
trimetbyl  ether  of  gallic  acid  is  produced.  The  meth; 
iodide  compound  of  the  base,  when  shaken  with  chlorofon; 
gives  a  crystalline  base,  metbylmezcaline,  which  aga 
unites  with  methyl  iodide.  A  solution  of  mezcaline  i 
can-tic  soda,  when  shaken  with  benzoyl  chloride,  give!  • 
once  beuzoylmezcaline,  Cull,,.*  >.,N".<  '<  H',,11.,.  Me/ 
thus  a  secondary  base ;  its  constitution  is  represented  b 
the  formula  CH3.NII.CII2.C6H,,.(OCH3)3[l  :3:4:5 
Dibromomezcaline  was  obtained  by  the  action  of  bromin 

water   on    mezcaline   or    its    hydrohromide   sus| led 

water. 

Anhalonidine. — When  treated  in  alkaline  solution  nil 
much  benzoyl  chloride,  two  benzoyl  compounds  irei 
obtained  similar  to  those  produced  by  auhalamine. 
anbalonidiui  hydriodide,  C13H170:,N.HI,  is  obtained  b 
warming  the  base  with  1  inol.  of  methyl  iodide.  N  I" 
2  mols.  of  methyl  iodide  are  used,  methylanhali 
methvl    iodide   is   aho   formed.      Thus  anhalonidine  is 
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•audaiy  base;  no  uitroso  compound  could  l>c  obtained, 
ie  alkaloid  is  decomposed  by  sodium  nitrite  in  acid 
,     The  formula  is  thus   (CH,0)j(OH)Cu,Hj    Ml. 

lidation   and  brominatiou   experiments   gave    uo   useful 

salt.— A.  C.  W. 


'aadragora  Root ;  Alkaloids  of .    O.Hesse.    J.  prakt. 

->.  1901,  64,  [15,  16,  17,  18],  27  I— 286. 

i  had  stated  that  the  base  accompanying  hyoscya- 
nc  in  the mandragora  rool  was  a  liyoscine  of  the  formula 
I !  .'•  i  > ,  t  Dissertation,1900).  Tins  statement  was  corrected 
'Thorns  and  Wentzel  (this  Journal.  1901,  605).  The 
ilhor  bus  experimentally  examined  Wentzel's  research  : 
i  kilos,  of  dry  Trieste  mandragora  root  were  moisten.. 1 
ith  soda  solution  (only  the  alkaloids  separated  by  soda 
re  in  question,  hyoscino  in  particular),  and  extracted  by 
her  under  the  reflux  condenser.  The  ethereal  solution  was 
peatedly  extracted  with  dilute  sulphuric  acid,  the  acid  solu- 
ia  made  alkaline  with  sodium  bicarbonate  and  extracted 
th  chloroform,  which  took  up  some  hyoscyamine.  The 
MS  were  therefore  again  dissolved  in  sulphuric  acid,  and 
tion  treated  with  sodium  bicarbonate  and  chloroform 
before.  The  hyoscyamine  now  remained  in  the  aqueous 
lution.  The  syrupy  liases  from  the  chloroform  solution 
re  neutralised  with  hvdrobromic  acid,  and  the  filtered 
lution  brought  to  crystalieation.  The  hydrohromides  were 
.'nieted  with  acetone,  which  left  the  pure  hvosciue  salt, 
.11  M  ij.UBr,  melting  at  194'  C.  (  Went/el  gave  197:  C), 
c  author  did  not  observe  the  rise  id  the  melting  point  of 
e  gold  salt,  from  198   to  206' C,  given  by  Wentzel.     The 

decomposed  by   barvta  into  tropic  acid  and  oscine, 

The  mother  liquors  of  the  hvoscine  hydrobromide  yielded 
eodohyoscyamine  on  the  addition  of  sodium  bicarbonate 
id  extraction  with  chloroform;  the  solution  then,  after 
Iditicn  of  normal  sodium  carbonate,  yields  a  new  base, 
andragorine,  which  forms  the  gold  salt,  C15H,,,X(L. 
AuCl,.  llandragorine  is  decomposed  by  baryta  into 
ropic  acid  and  (probably)  tropine. 

The  yields  of  the  different  alkaloids  were:  hyoscyamine 
:!>'',  hyoscine  0-04,  pseudohyoscyamine  O'Ol  percent., 
td  a  — t ill  smaller  quantity  of  mandragorine. — A.  C.  W. 

cttyltropic  Acid.     O.Hesse.     J.  prakt.  Chem.     1901,64, 
[15,  16,  17,  18],  286— 2S8. 

troi'Ixe  and  hyoscyamine  are  converted  into  apo-atropinc 
.•  the  action  of  acetic  anhydride,  the  tropic  acid  radical 
;  transformed  into  the  atropic  acid  radical.  Acetyl 
lleride  has  no  action  on  these  bases.  Acetic  anhydride 
id  acetyl  chloride  convert  hyoscine  into  an  acetyl 
tnpound.  The  author  now  finds  that  tropic  acid  gives 
1  compouud,  C9H90.,(Cj,H30),  by  the  action  of 
etic  anhydride.  Acetyltmpic  acid  forms  white  leaflets, 
hieh  melt  at  80'  C. ;  it  is  readily  soluble  in  ether,  alcohol, 
etoue,  and  chloroform,  less  soluble  in  benzene.  It  is 
most  insoluble  in  cold  water,  and  little  sjluble  in  hot, 
oiu  which  it  separates  as  au  oil,  which  crystallises  only 
ter  many  days.  A  solution  of  acetvltropic  acid  in 
umonia  gives  with  silver  nitrate  a  turbidity  which  soon 
isappears. — A.  C.  W. 

ropidine  ;    Conversion     into     Tropine.    R.     Willstaetter. 
Ber.  34,    [12],  3164— 3165. 

v  heating  tropidine  hydrobromide  to  200' — 210' C.  for  three 
ours  in  a  seaied  tube  with  six  times  its  weight  of  10  per 
!Bt.  sulphuric  acid,  the  author  has  obtained  a  mixture  of 
tropine  and  tropidine,  which,  on  distillation  and  recrysta!- 
*ing  from  ether  or  from  benzine,  gave  24  per  cent,  of  the 
leorctical  amount  of  tMropinc  boiling  at  240'— 241°  .  C. 
orr.),  and  melting  at  108' — 108 "5°  C.  (corr.).  Since 
as  alkamine  can  be  converted  by  oxidation  into  tropinOne, 
id  this  ketone  yields  on  reduction,  geometrically  isomeric 
opine,  the  last  step  in  the  synthesis  of  the  solanceous 
kaloids,  atropine,  atropamine,  belladonine,  and  the  coca 
kaloids,  tropacocaine  and  lacemic  cocaine,  has  been 
complishcd. — J.  O.  B. 


Purine     h  Comparati        1  ■      on    th< 

Pharn  [etion    of .    O,   Schmiedeberg. 

B      34,  [12],  2550-2559. 

1 '"'  pharmacological  action  of  pure  purine  ami  some  of  its 
derivatives   are  compared    in   this  pa]  tie  results 

obtained  with  caffeine  and  theobromine.  -J.  0  B. 

Morphenol;  Preparation   of .     E.  Vongcricbten.   Her. 

1901,  34,  [12],  2722— 2723. 

A  simpler  method  than  that  described  in  this  Journal,  ; 

2$:;,  for  the  preparation  of  morphi  nol,  o  ms  -t-  in  heating 
methylmorphimethine  methyl  iodide  with  alcoholic  potash. 
at  160  '  '■  The  product  of  the  reaction  is  poure  1  into  dilute 
sulphuric  acid,  extracted  with  ether,  the  ethereal  extra.' 
taken  up  with  dilute  caustic  soda,  the  solution  filtered,  and 
morphenol  precipitated  In  sulphuric  acid  in  grey  crystalline 
flocks.     The  yield  is  70  percent,  of  the  theoretical." 

When  treated  in  a  similar  manner  dihj dromethylmorphi- 
methine  methyl  iodide  gives  trimethylamine  ind  a  compound 
free  from  nitrogen.  By  the  same  reaction  Skraup  and 
Wiegmans  obtained  ethylmethylamine  from  morphine  and 
codeine,    and    ethyidiiuetbyianiine    from     codeine     methv! 

iodide.  _ a.C.  W. 

Terpem  Series;  Reduction  in  the .     '/      em  and  other 

Olefinic  Compounds.  F.  \V.  Semniler.  Ber.  19*1,34: 
[12],  3122—;:' 

In  the  reduction  of  unsaturated  terpene  ketones  by  alcohol 

and  sodium,  a  double  bond  is  also  reduced  only  if  it  is  in  ;t 
neighbouring  position  to  the  ketone  group.  Thus  carvons 
dihydrocarveol ;  carvenone  and  carvotanacetone  give 
tetrahydrocarveol ;  isothujone  gives  thujamenthol  and 
pulegone  gives  menthol.  No  cyclic  terpene  is  reduced  by 
alcohol  and  sodium,  whence  the  author  concludes  that  no 
cyclic  terpene  hitherto  known  contains  the  two  double 
bonds  In  neighbouring  positions. 

Myrcene  is  an  olefinic  terpene,  discovered  by  Power  and 
Richer  in  Bay  oil.  It  is  reduced  by  ethyl  alcohol  and 
sodium  to  dihydromyrcene,  hence  it  contains  two  double 
bonds  in  neighbouring  positions.  Both  myrcene  and 
dihydromyrcene  add  four  atoms  of  bromine.  By  the  a;tion 
of  glacial  acetic  and  sulphuric  acids,  dihydromyrcene  is 
converted  into  cyclo-dihydromyrcene,  which  is  v.  ry  similar 
to  cyclo-linaloolene.  The  cyclic  compound  only  forms  a 
dibroinide.  Myrcene  yields  succinic  acid  on  oxida- 
tion, whilst  dihydromyrcene  forms  levulinic  acid  and 
a  ketoglycol,  CSH1S03,  which  is  further  oxidised  to  a 
5-diketone,  C7H1S( );.  Acetone  is  also  formed.  The  most 
probable  formula  for  myrcene  appears  to  be — 

CH3:C(CH3).CH!!.CHj.CHj.C:(CH,).Ca:CH!. 

Power  and  Kleber  treated  myrcene  by  Bertram's  method 
in  order  to  convert  it  into  an  ester  and  thence  into  an 
alcohol,  C10H,,O.  Barbier  has  recently  obtained  an  alcohol 
of  this  formula.  The  author  has  repeated  these  researches, 
and  rinds  that  the  products  are  not  individual  substances  : 
the  myrcene  is  partially  inverted.— A.  C.  W. 

Vanillin  ■.    Preparation   oj    ,     from    Protocatechuic 

Aldehyde.  CGer.  Pat.  l?2,85i,  May  22,  1900.) 
1!  Nimmer,  Vienna.  Zeits.  angew.  Chem.  19(11,  [36], 
905. 

The  characteristic  feature  of  this  method  is  the  employ- 
ment of  dimethyl  sulphate  as  the  nieth  .  l.iting  agent,  with 
or  without  the  presence  of  alkalis. — C.  S; 

Ethoxy  -  Isoeugcnol     QPropene  -  Pyrocatechin  ■  O.vyethyl- 

Ether}  ;  Preparation  of .     C.  Pommeranz.    D.K.P. 

122,701,  Jan.  3,  1900.  Through  Oesterr.  /cits,  far 
I'll  irmacie,  55,  [34],  818. 

I  >.\i:  hundred  grms.  of  safrol  are  heated  to  150  C.  for  20 
hours  with  400  grms.  of  23  per  cent,  ether-alcoholic  solution 
of  cans!  ic  pi  itash,  the  temperature  being  carefully  maintained 
between  Uo  and  150°  C.  during  the  whole  period.  The 
reaction  product  is  then  diluted  with  four  times  its  volume 
of  water,  -liaken  out  with  ether,  the  ethereal  solution 
ived,  the  aqueous  layer  rendered  faintly  acid  with 
li  ~<  \  and    the    liberated   ethoxy-isoeugeuol   removed  by 
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again  shaking  out  with  ether.    The  ethereal   solution   is 

dried  with  anhydrous  sodium  sulphate,  the  ether  distilled 

.ml  the  residue  fractionated  in  vacuo.     Thus  obtained, 

ethoxy  isoeugenol  is  ■  colourless,  almost  odourless  liquid, 

boiling  at  about  L7S    Cat  S3   mm.  pressure.     Its  alcoholic 

•  are  coloured  green  with   ferric  chloride.     It   is 

applicable  as  a  medicinal  agent,  and  for  the  preparation 

thetic]  perfumes. — J.  ( I.  B. 

Citronellal ;    Constitution    a.'"  .      C.    Harries    and    0. 

meeker,     Bar.   1901,  34,  [12],  2981—8991.     (See 
also  this  Journal,  1900,  769.) 

(  1 1  K'ivki  i  vt  diuiethylacetal,  by  oxidation  with  per- 
manganate iu  acetone  solution,  gives  so  per  cent,  of  a  glycol, 
which,  on  further  oxidation  with  chromic  acid,  give-  a 
clialdehyde,  I  Hu03,  and  a  ketbaldehyde,  C9HwO..  The 
latter  mu-t  be  formed  by  farther  oxidation  of  the  former. 
It  then  follows  that  citronellal  has  the  formula — 


then  follows  that  citronellal  has  the  formula — 

CH,:C(CH,).CH..CHj.CH,.CH(CHj).CH,. 

—A. 


C1IO. 
A.  C.  YV. 


Storax  ;    Oriental  .     A.   Tschirch  and   L.    van  Itallie. 

Archiv  239,  [7],  506— 532. 

Th«  constituents  of  liquid  oriental  storax  (derived  from 
Liquidambar  orienlaiis)  are:  Free  cinnamic  acid,  vanillin, 
1.  styracin,  ethyl  cinnamate,  and  storesinol,  partly  free 
and  partly  as  ester.  No  benzoic  acid  was  detected. 
Storesinol,  C„,H.r,0:.  occurs  as  a  white,  odourless,  aggre- 
gating powder,  melting  at  156' — 161°  C.  It  is  insoluble  in 
light  petroleum  spirit,  but  dissolved  by  most  other  solvents, 
and  by  dilute  alkali.  It  is  an  isomer  of  beuzoresinol,  but 
has  a  lower  melting  point  than  that  substance.  It  forms  a 
crystalline  compound  with  potassium  hydrate,  separating  iu 
acicnlar  crystals.  When  fused  with  alkali,  acetic  and 
salicylic  acids  are  formed.  On  distillation  with  zinc  dust 
it  yields  phenol,  toluene,  and  benzene ;  dry  distillation 
alone  gives  these  bodies  as  well  as  cresol,  and  apparently 
phenylacetylf  ne.  By  the  action  of  bromine,  brominated 
amorphous  derivative-  are  obtained.  Storesinol  does  not 
acetylate,  nor  does  it  form  a  benzoyl  compound,  nor  give 
any  nitrogenous  compound  with  hydroxylauoneaud  phenyl- 
hydrazine.  Oxidised  with  nitric  acid,  it  gives  picric  and 
oxalic  acids.  The  existence  of  methoxyl  orcthoxyl  groups 
could  not  be  proved. — J.  0.  JS. 

Storax,  American  ;  .     A.  Tschirch  and  L.  van  Itallie. 

Archiv239,  [7],  532— 540. 

The  constituents  of  American  storax  (derived  from 
Liquidambar  sti/racijlua')  are  very  similar  to  those  of 
<  >riental  storax,  consisting  of  cinnamic  acid,  vanillin,  styrol, 
styracin,  cinnamic  phenyl-propyl-ester,  and  styresinol,  partly 
free  and  partly  in  the  form  of  the  cinnamic  ester.  No  ethyl 
cinnamate  was,  however,  detected.  Styresinol  is  apparently 
an  iso mi-ride  of  storesinol,  having  the  same  formula, 
CiaHK0],  and  the  same  melting  point,  261c — 162°  0.  but 
differing  in  optical  activity,  its  specific  rotation  being 
4- 13  39'  as  compared  with  +  52'  for  storesinol.  In  all 
others  respects,  both  in  its  combinations  and  decomposition 
product-,  it  i-  identical  with  storesinol.— J.  O.  B. 


Lemon  OH;   New  Aldehydes  of .     H.  von  Soden  an 

YV.  Rojahn.     Ber.  1901,  34,  [12],  2809—2811. 
The   appearance   of   the  paper  by  Burgess   (this   .Fourn: 
1901,  7451  compels  the  authors  to  publish  their  work  whi 
still  unfinished.    Lemon  oil  was  freed  from  citral  by  shaki 
with  sodium  monosulphite,  and  sodium   bicarbonate  (T 
inann,   this   Journal,  1899,   169).     The   unattacked  oil  « 
distilled  in  vacuo  and  shaken  with  acid   bisulphite  solutic 
The  product  after   washing  with   petroleum   spirit, 
mixture  of  aldehydes   on    adding  soda  and  distilling  « 
steam.     The  high  boiling  compounds    were    separated 
distilling  in    vacuo ;    the    distillate    was    then    fractionati 
The   fraction    boiling   at    18.V — 1903  C.   appears    to    be 
mixture  of  octyl  and  nonyl  aldehydes.     The  latter,  which 
more  abundant,  gives   a   semiearbazone  melting  at  85J(| 
the  octyl  aldehyde  semiearbazone  melted   at   72°  I 
10   kilos,    of  lemon    oil    10 — 15    grms.   of  aldehyde   w, 
obtained.     Burgess  apparently  regards  the  aldehyde,  wh 
he  found  in   lemon   oil,  as  identical  with   the  aid 
orange  oil.     The  latter  is.  however,  normal  decyl  nldehyi 
according  to  Stephan  (this  Journal,  1901,  275). 

The  fluorescent    substance   found  by   Burgess,  which 
doubtless  identical  with  the  compound  previously  found 
(  Irismer  and   by  Theulier,  is  not  the  only  fluorescent  co 
pound  in  lemon  oil.     On  shaking  with  bicarbonate  soiuti 
acidifying  and   extracting  with   ether,  small  quantities 
acids   volatile  and  non-volatile  with  steam  are  ob;. 
which    the   latter    are    fluorescent.      The    higher    boili 
fractions  of  lemon  oil,  containing  oxygen  compounds,  al 
give  a  slight  blue  fluorescence,  which  may  be  due  to  metlr 
anthranilate. — A.  C.  YV. 

Rose  Oils;  Occurrence  of  Pheiii)lethi/I  Alcohol  in  — 
///.  H.  von  Soden  and  YV.  Koja'hn.  Ber.  1901,  ■ 
[12],  2803—2809.  (See  also  this  Journal,  1901,  I 
1900,  768,  1036,  1037.) 

The  authors  have  utilised  this  year's  harvest  of  roses 
Schladebach  to  determine  the  amount  of  phenyletl 
alcohol  in  the  flowers  and  the  proportion  of  this  constitui 
to  the  total  volatile  oil ;  also  to  compare  the  yields  fn 
petals  and  calyx.  The  principal  result  may  be  at  ot 
stated:  phenylethyl  alcohol  is,  in  quantity,  the  cli 
constituent  of  the  perfume  of  the  rose ;  the 
obtained  by  distillation  is  5 — G  times  as  great  as  I 
quantity  of  the  commercial  pure  rose  oil. 

Expeiiments   1 — 3   were   made  with  flowers   plucked 
June  20  ;   experiment  4  was  performed  2 '  weeks  later. 
the  distillation,  the  fresh  material  was  mixed  with  its  o 
weight  of  water  in  the  apparatus  and  about  twice  its  wei; 
of  distillate  collected   (in   the  case  of  fresh   calyi 
times   the   weight").      In    distilling   the    dried    pel 
calyces,  the  water  lost  iu  drying  was  also  added.     The  t( 
crude  oil  was  extracted  from  the  distillate  by  ether,  it  conta 
a  large  proportion  of  phenylethyl  alcohol  aud  since  this  1 
only  a  weak  odour,  the  value  of  this  oil  is   less  than  tint 
the  ordinary  commercial  oil.     The  chief  quantity  of  oi 
contained  in   the   petals,  but  the  oil   from  the  calyx  is 
some  importance  to   the  aroma  of  the  product.     The  vie 
and   properties  of  the   crude   oils  are  given    in   the  It 
below.     The  yields  ot  oil  are   somewhat  too   low,  since  I 
volatile  oil  was  still  present  iu  the  contents  of  the  still. 


I 


,  Experiment  1 

no  kilo-,  of 
Fresh  Flowers. 


Extracted  crude  oil :j-'5n  grms. 

at  80°  C i ,  :  1 1 1 

n  in  100  mm.  tube if]7'.-.t  ;i   C. 

Solidified  at 28"  O. 

Arid  value 

19 


Experiment  3. 

50  kilos,  of  Fresh  Flowers 

gave  when  dried 

a.  b. 

9'5  kilos,  of      a-5  kilos,  of 
Dry  Petals.    Dry  Calyces. 


9"50  grins. 


2 '50  grms. 


Experiment  4. 

50  kilos,  of  Pre 
gave 


■ID'S  kilos,  ol  I 
Petals. 


23'50  i-'i'iiis. 

i  '.hi; 
0°  8' at  80^0. 

;,■;, 
17 


6. 


rude  oils  were  separated  into  their  constituents  by 
adding  water  and  distilling  with  steam.     When   no   mon 

at   ll  oil  "  was  observed  to  pass   over,  the  receiver  wa- 


changed,   and    distillation    continued    until    til 

water  wa- almost  oilourle6S.      The  residue   coil  i  ted  aim 

entirely  of  paraffins.     Tin- whole  of  the  distilled  tl 
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xoil  with  in  per  cent,  of  3  i  pel    ci 

owed  in  stand,   filtered,  and   shaken  with  ethi  r.     After 
aporution  of  the  solvent,  almo  ;t  pur.'  phenj  lethj  1  n 
tunned.     The  acid   constituents  (phenols,  acids,   la 
.)  were  extracted  from  the  alkaline  liquor  after  acidifying, 
iseutial   oils"   obtained    directly   by   distillation    of 
a  erode  oils  were   similai    in    prop  rtic  i   to  ordinary 
3  (the  oil  from    dried    petals    had,    however,    a    certain 


The  oils  from  experiments    I 
'■'   -till    contained    phenylethyl    alcohol,    which 

as   before.     This  method  for  isolating  the  alcohol  is  m 
nienl  than  thai  i 

i  Thi  and  appro  time 

oils  are  given  i:i  the  following  table: — 


i 

IJ   C 



1 1  nli-ohul.  percent 

il    lituonts.  per  if  nl    .    

:.::!.  per  relit, 
lit 


Die  yields  of  "essential  oil"  were  very  different  in 
periments  2«  and  4a,  which  are  comparabl  • ;  it  is  well 
own  that  the  yield  of  rose  oil  during  the  same  harvest 
ii'iul"  largelv  on  conditions  of  weather,  moistness  of 
I,  ate. 

The  author  calls  attention  to  the  enormous  loss  of 
•nylcthyl  alcohol  in  the  distilled  water,  in  Bulgaria  alone 
in — t. 000  kilos,  per  annum.  Possibly  a  portion  is  used 
the  form  of  rose  water. 

Benzyl  alcohol  has  been  found  in  the  aqueous  distillate 
iilaccdiu  preparing  ylaog-ylang  oil  in  Manila. 

—A.  C.  W. 

miiiii  Flutters ;  Essential  Oil  of  .     VI.     A.  Hesse. 

ler.  1001,  34,  [12],  2916— 2932!     (S  e  also  this  Journal. 
296,396,513,1159;   1900,770;    1901,275,389.) 

E  author  first  replies  to  E.  Erdmauu  (this  Journal,  1901, 
l).  The  sample  of  "jasmine  pur  "  previously  examined 
s  again  tested ;  not  a  trace  of  methyl  anthranilate  was 
ind.  A  new  -ample  from  the  same  harvest  was  also 
•.mined,  and  it  was  found  from  this  and  other  experiments 
it  the  ester  (methyl  anthranilate)  was  not  present  in 
preciable  quantity  in  pure  extracts. 
(n  regard  to  the  production  of  oil  during  enfleurage,  the 

property  of  fats  for  the  oil  hardly  comes  into 
estion,  but  rather  their  property  of  absorbing  perfumes, 
e  difficult  solubility  of  benzyl  alcohol  in  petroleum  spirit 
lniinportant ;  jasmine  oil  and  benzyl  acetate,  its  principal 
istitiunt.  arc  very  readily  soluble,  and,  in  any  ease, 
000 — 15,000  parts  of  solvent  arc  used  for  one  part  of  the 
in  the  blossoms.  It  is  thus  inconceivable  that  only 
percent,  of  the  oil  is  extracted  (see  also  the  distillation 
leriuieuts  below).  Erdmauu  proposes  comparative  ex- 
imetvts   by    enfleurage   and    maceration  ;  in   the  former 

he  fat  i-  treated  with  the  blossoms  20—  30  times 
as   many   days ;    the    macerations    would    hare   to   be 

i  on  the  same  days  with  the  same  material.  For 
hnical  reasons  the  experiment  is  practically  out  of 
■stion,  and  less  oil  would  be  obtained  than  by  extraction 
h  petroleum  spirit,  since,  under  these  conditions,  the  fat 
worse  solvent. 

somewhat  generally  supposed  that  jasmine  flowers 
id  no  essential  oil  on  distillation,  the  perfume  being 
utned  to  he  destroyed.  In  fact,  certain  constituents  of 
ential  oils  (esters  of  terpene  alcohols)  may  be  decom- 
ed,  but  the  constituents  of  the  jasmine  oils  obtained  by 
taction  and  enfleurage  are  so  stable  that  they  cannot  be 
reoiably  decomposed  in  distillation.  At  the  time  the 
naile  previously  examined  (this  Journal,  1901,  275)  was 
le.  650  kilos,  of  fresh  blossoms  were  distilled,  producing  a 
grammes  of  oil  and  620  kilos,  of  water.  The  latter  gave, 
a-  addition  of  common  salt  and  extraction  with  ether, 
grots,  of  a  brown  oil  which,  on  distillation  with  steam, 
ded  127  grms.  of  volatile  oil  (inclusive  of  oil  extracted 
«  condensed  water).  The  yield  is  thus  0  0194  per 
t.,  by  far  the  greater  quantity  being  extracted  from  the 
'tensed  water.  The  oil  was  examined  for  methyl 
branilate  and  indole  in  the  manner  previously  described  ; 
proper  fraction  was  also  examined  for  the  latter  con- 
uent;  certainly  far  less   than  0-2  per  cent,  is  present. 
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Less  '!i      l  per  o  at,  of  indole  is  difficult  to  I 

ofthi  with  the  least   possible  excess  of  picric 

acid,  and  the  picric  acid  or  the  pii  ved  hy  means  of 

a  few  drops  of  alcohol.     On  evaporation  of  the  alcohol  the 
small  red  needles  of  the  picrate  separate  d  The 

benzyl  acetate  was  estimated  as  before   (this  Journal,  I 
518).    The  saponification  vain.'  of  the neetylated  oil  si  i 
that  8— 10  per  cent,  of  other  free  alcohols  must 
together  with  about  12  per  cent,  of  free  benzyl  ale 

The  distilled  oil  contains  the  high  proportion  of  1  •  5  per 
cent,  of  methyl  anthranilate,  whilst"  the  oil  extracted  from 
fresh  flowers  is  free  i'rom  this  substance,  and  thai 
by  enfleurage  contains  0-24— 0-3  per  cent,  On  the  c 
hand,  both  distilled  and  extracted  oil  contain  no  indole  (or 
a  very  small  quantity),  whilst  the  ten  times  greater  quantity 
of  oil  produced  by  enfleurage  contains  2-5  per  cent,  iii 
order  to  ascertain  whether  storage  in  an  open  spa  :e  n 
increase  the  proportion  of  the  oil  or  alter  the  quantities  of 
methyl  anthranilate  and  indole,  80  kilos,  of  fresh  blossoms 
were  kept  24  hours  and  then  distilled  with  steam  ;  the  oil 
was  then  extracted  from  the  condensed  water  as  described 
.  The  yield  was  0-0162  per  cent,  of  rectified  oil, 
containing  41-3  per  cent,  of  benzyl  acetate.  The  oil 
contained  no  indole  ;  the  quantity  was  insufficient  to  test 
for  methyl  anthranilate. 

In   enfleurage    the   glass    plates   of    the    "chassis" 
covered  on  both  sides  with   a   thin  layer  of  fat,  upon  v, : 
the  jasmine  flowers  are  spread.     The  plates  are  then  p! 
one  upon   the  other,  thus  forming  a  number  of  spaces  with 
layer-    of    fat    above     and    below,    by    which     the    expired 
perfume   of  the    flowers  is   absorbed".     After  24  hours  the 
flowers  are   removed  from  the   layer  of  fat ;  they  are  then 
used  as  manure.     100  kilos,   of  these   used  flowers,  corre- 
sponding to  500— 600  kilos,  of  fresh  blossoms,  were  distilled 
with  steam,   and  the  total  oil  isolated   as  before.     Indole 
could  not  be  detected  in  it.     It  was  found  that  about  as 
much    oil    was   contained   in    the    used    flowers    as   in    the 
corresponding  quantity  of  fresh  flower-.    Thus  the  previous 
statement  as  to  the  production  of  oil  during 
confirmed. 

The  following  table  contains  the  quantities  of  oil  contained 
in  1,900  kilos,  of  flowers,  as  shown  by  extraction   and  dis- 
tillation, and  produced  by  the  same  quantity  in  enfleurage, 
together  with  the  composition  of  the  different  oils,  so  fat 
it  was  determined  :  — 


. 


Extraction.  Distillatiol 


yield,  containing 

.1  

Benzyl  acetate. . 

alcohol  .  I 
Methyl          an-( 
tlinini'.ate I 

Indole j 


Cirrus. 

ire 

5*7 

s.vi; 

•21 -3 
Not 

' 
detected 


Grins, 
h'l 
6-2 

if -2 
23-2 

2  --7 

Not 
detected 


by  the  Fat. 


Grins. 
1,784 

53-5 

12J48-8 

107-0 

53 


Remaining 

iu  the 
Flowers. 


Grms. 
195 

<V2 

34-3 

• 

detected 
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■  product  ol  the  decomposition  of  the 

albumin,  it  would  be  found  in  the  store!  flowers 

irs  from   i  wfli  uragi .     It  may  thus  be  a 

stituent  of  the  expired  perfume  alone;  experiments 

iD  rr  lect  the  perfumes  expired  by  living  and  by 

plucked  flo 

Methyl  anthranikite   i<  obtained  by  distillation  and  by 
but  not  byextraction  ;  it  is  apparently  pn>.l 
during  the  two  former  proci  sses   by  the  decomposition  of 
some  more  complicated  compound. 

In  view  of  the  different  oils  obtained  by  different  proi 

from  Bower,  the  author  proposes   to  call  the  oil 

•  iaed  in  jasmine  rioters  and   produced  by  d  stillation 

--  ntial  oil  of  jasmine," and  that  develo]  c  l 

bv   the   flowers   in    enfleurage — "essential   oil   of  jasmine 

flowers."— A.  C.  W. 

Oraii),    Flowers:  Essential    Oil   of  .      /.      A.    Hesse 

0    Zeitschel.     J.  prakt.  Chem.   1901,  64,  [15,  16, 
17,  18],  ^4J— 260. 

iKsraG    to   l'assy   (Comptes    Bend.  124,   WSj    this 

Journal,    1>97.    631)    blossoms    from  which    perfumes  are 

obtained  ma;  be  divided  iuto  two  classes — flowers  containing 

il  oil,  but  producing  perfume  so  long  as  they  live 

nine,  tuberoses),  and  flowers  which  contain  perfumes 

1  in  oil  cells  (roses,  orange  blossom).     A.  Hesse  has 

•  jasmine  flowers  produce  very  large  quantities  of 

oil  during  life,  but  that  they  do  contain  small  amounts  of 

oil  (-  ling  abstract).     Thus  enfleurage  is  the  only 

rational  method  of  obtaining  jasmine  oil. 

i  Ira'jge  flowers  contain  the  oil  in  cells,  which  may  be 
perceived  by  the  naked  eye,  thus  the  various  processes  by 
which  the  oil  is  extracted  give  comparative  results,  if 
prop  d  out.     The   authors   have  compared   these 

proces-es.  The  crude  oils  were  rectified  in  steam  in  order 
to  remove  resins,  paraffins,  and  other  non-volatile  substances. 
The  oil  floating  on  the  distilled  water,  termed  "separated 
oil,"  was  removed  and  dried  over  sodium  sulph;>.le  ;  the  oil 
■  ispended  in  the  water,  termed  "  water  oil," 
collected   lo  salting  out  and  extracting  with  ether,  the 


ethereal  solution  was  then  dried  ever  sodium  sulphate,  t 
solvent  distilled  off  and  the  last  traces  removed  by  means 
a  current  of  air  in  vacuo  at  40  C.  The  "  separated  oi 
and  •'  water  oil  "  mixed  in  the  proper  proportions  give  t 
rectified  "  mixed  oil  "  of  the  corresponding  crude  oil. 

Distillation — either  with   steam  or  with    water   over 
open   fire — is  the    most   usual    process.     The    pro 
Neroli  oil  and  orange  flower  water.     The  latter  r 
the  odour  of  the  flowers  much  better  than  the  former.     I 
results  of  distillations  conducted  by  Pillet  Freres  i 
in  May  1900,  working  on  fresh   flowers  and  blossoms  wb 
had  In  en  kept  24  hours,  arc  given  iu  the  table-     It  appe: 
that  about  one   third   (containing  the   most   valuable  C', 
stituents)  of  the  perfume  in   the  blossoms   passes  into  i 
orange-flower  water. 

Maceration  consist-  in  extracting  the  blossous  with  I 
fat  at  GO  — 70  C.  lor  the  purpose  of  this  investigati 
about  50  kilos,  of  pomade  were  prepared  from  510  kilos, 
blossoms,  without  any  other  addition.  The  essential 
was  isolated  by  the  method  previously  given  (this  Jouru 
1899,396).  The  pressed  flowers,  after  the  maceration,  • 
generally  used  as  manure  ;  the  authors  find,  however,  tl 
they  still  contain  large  quantities  of  the  valuable  odorifen 
inces  :   quantitative  rc-ults  arc  not  yet  available. 

Extraction  by  means  of  a  volatile  solvent  gives  very  gc 
results.  The  authors  examined  a  sample  obtained  fn 
Grasse  with  every  guarantee  of  purity.  The  eomuwr< 
product,  the  first  extract  of  the  orange  blossoms,  conta 
about  50  per  cent,  of  non-volatile,  odourless  snfcstani 
(paraffins,  vegetable  wax,  &c.).  In  order  to  study  I 
behaviour  of  orange  blossoms  in  the  enflcurage  prow 
86  kilcs.  were  subjected  to  enjhurage  afroid;  85  grms. 
oil  were  obtained. 

The  table  gives  the  yields  and  properties  of  the  varii 
c  ils.  The  percentage  of  esters  deduced  from  the  sapor 
cation  value  is  given  in  column  5  calculated  as  lina 
acetate,  and  in  column  9  as  methyl  authranilate.  Coltn 
10  gives  the  percentage  of  methyl  authranilate  direc 
determioed. 


1  ptionofOII. 


Yield  from 
of  Flowers. 


Specific 
at  15-  O. 


Saponifica-    Calculate!  ,'    Anthrai 

ti.»n  asLinahl     ^'^V  late, 

^  alue.         Acetate.    .  An  A™"''       mrectl 


late. 


determir 


A. 

Neroli  oi! 

B. 

r    oil   fromC 
ih  flowers  ..  ( 


r    oil    from) 
I  Dowers.. .1 


Extrac- 
f.on. 


ile  od  from  f 

i        pure  extract  . .  } 


Bel  ar:itr<l  oil. .  . 

Water  oil 

Mixed  oil 


■d  oil. 

"il 

Mixed  oi! 


Separated  oil 

Water  oil 

Mixed  oil 


■a-  Jy 


Volatile  oil  from/     M.x.-loil 
l   made * 


from  ( 
presi  cakes....  I 


•  ( 


Separated  oil 

Mixed  oil 


Mixed  oil 


Grms. 
about 
800 


233 
133 

366 


276 

m 

470 


21.7 
611 


3c8 


89 


0  S7J 


0-950 


0-912 

0  1)33 


0-907 


+  4  10 


+  2  7 
+  1  47 
+  2    U 


+  ■_>  30 


+  3  40 
+  20 


+  S  34 


■   • 


Bra 

72'0 


117 
S2  ii 
til/ '2 


Us 

Ml. 


7-    1 


71  "8 


t'er  Cent. 
13 '6 


2V5 

•J>-4 

as- a 


14T> 
tS'O 
21*1 


1.7  7 
89-4 
193 


5} 


as -a 

14-7 


Per  Cent. 
li)-5 


18-1 
21-9 
191 


iva 

lti-3 


121 

-:-7 
149 


21 '8 


194 

11  :j 


Per  Cei 

,0-01 


II! 


»•? 


\  -  regards  the  quality  of  the  oil  obtained  by  the  different        by  the  mixed  oils,  ,-,„.,  neroli  oil  plus  orange-water  ml  a 
*  true  odour  of  the  orange  flow  r  uly        if   the  odour  of  the  total  o.l   be  the  cntenon,  the  tbi 
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ocesses   of   distillation,  maceration,  and  extraction 
ill  results. 

ul  ami  Satie  explain  tin-   difference   between   oils 

tained   li \    distillation     and    extraction  of    pomades     by 

Burning  a  saponification  of  esters  in  the  distillation  (this 

1900,    SIT).       The    authors    consider  that    the 

.  xtract   contained    vaseline    and     non-odoriferous 

1  matter.     (Compare  A.  Hesse,  this  .Journal,  1901, 

,i      The  acidity  of  the  condensed  water  cannot  be  used 

ate  the  amount  of  acetic  esters  saponified,  since  the 

mtains  higher  fatt)  acids  and  phenols.     Pure  linalyl 

is  found  to  be  saponified  to  the  extent  of  21)  per 

at.  In  boiling  with  water  for  three  hours;  a  mixture  of 

Hid  linalyl  acetate,  containing  257  per  cent,  of  the 

ter,  lost    about     2  per  cent,  of  the  ester  when  distilled 

steam.     Methyl    anthranilato    is    not    decomposed    by 

lins    with    water.     Assuming  that   -JO  per  cent,  of    the 

•  Mai.  tit'1  present  is  decomposed  in  the  distillation,   it 

calculated  that   the  mixture  of  the  oils  A.  and  li. 

the  above  table  would  contain  before  distillation  about 

.nt.  of  linalyl  acetate,  which  is  the  amount  found 

ixed  oil  obtained  hj  extraction. 

I  The   high   percentage  of   methyl  anthranilate  in  the  oil 

il    from    orange  flower  water  is  noteworthy:    after 

of    this    ester    and     saponification,    geraniol    and 

liyl     alcohol     were    detected;     the    alkaline    liquor 

,  Mined  phenylacetic  acid. 

n  regard   to  the  estimation  of  methyl  anthranilate  (this 

trnal,  1901,289),    it  has  now  been    found  that  the    -ul- 

|:ite   of    the   ester  partially  dissociates,  especially  in  the 

of    resinous    substances,    which    are    precipitated 

h    it.      Therefore    the    solution  of  the  sulphate  should 

altered;  any  insoluble  matter  is  brought  into  solu- 

n  bv  alcohol,   and  the  titration   and  saponification  then 

idacted. 

I'ln-    authors    give    a    table    of    the   boiling    points    of 
mil  benzyl  acetates   and  alcohols,  carefully   deter- 
jtied  ;  — 


762  mm. 


.alyl  alcohol 

ml  acetate 
iaiyl  acetate 


198°— W93C. 
206-5° 

210° 
About  220°  C. 

with 
decomposition. 


25  mm. 


10  mm. 


■ 
10! 
110      111° 
ll.j=—  110= 


8i°— 8:-5' 
K)      89-! 
92-5<>— 93° 

lii>'5'— 1'7' 


—A.  C.  W. 

•hariii;    Xcw   Reactions    for    tlic    Detection    of . 

M.  Spica. 

See  under  XXIII.,  page  1 1  16. 

nphine  in  Opium  ;  Determination  of ,  by  means  of 

Ammoniacal  Silver  Chloride.    C.  Keichard. 

See  under  XXIII.,  page  1149. 

conitine.  Belladonna,  and  Henbane;    Determination  if 
the  Alkaloids  in  Extracts  of .     .Stoeder. 

See  under  XXIII., page  1116. 

itanha  Hoot;  Determination  of  Al haloids  in  . 

Stoeder. 

See  under  XXIII.,  page  1117. 

Morphine;    Characteristic    Reaction  for   . 

C.  Fleury. 

See  under  XXIII.,  page  1146. 

Pomegranate  Bark,  and  Extract  of  same  ;  Alkalvidal 
Determination  of .     X.  .Stoeder. 

See  under  XXIII.,  page  1150. 


PATENTS. 
Chloral;   Improvt      /  i  |    mtinu- 

ously    Pi  o  I  c  ng  and   /.'•  i  tifgi  \g  -.     .1.     \.    i: 

.  France.     Eng,  Pat.  17,202, Sept;  27,  1900 
Chlorai    .'..I  its  bydt  ite   u  itile  products  of 

the  acti  m  i  '  chlorine  on  strong  alcohol,  and  in  ij  then 
bo    n  bj     continu  ius    distillation.      The    p  itentee 

describes  and  claims  a  suitable  apparatus;  chlorine  and 
chlorinated  alcohol  are  intr  I  a  vessel   heated  in  a 

water  hath,  from  which  the  vapours  pass  into  a  sec 
tbenr  •  into  i  third  heated  vessel.  The  residual  chlorine  is 
absorbed  by  alcohol  in  a  cylinder  provided  with  baffle 
plates.  'The  rectifier,  which  also  acts  continuously,  is 
provide  1  with  baffle  plates;  it  is  fed  at  the  middle  with 
chloral,  an.l  at  the  top  with  sulphuric  e  .1  '  B.)  The 
final  purification  is  effected  bj  rectifying  over  chalk  or 
sodium  bicarbonate  in  the  usual  manner.  The  -nme 
apparatus  may  be  used  for  converting  chloral  int  i 
orm. — A.  C.  \V. 

inamide   and    its    Compounds;    Manufacture  of . 

i;  W  Johnson,  London.  From  the  D  utsche  Gold- und 
Silber  Scheide  Anstalt  vormals  flossier,  Frankfort-on- 
Main,  Germany.     Fug.  Pat.  21,819,  Dec.  1,  1900. 

Sodii  ii  •  nide  dissolves  in  molten  sodamidi  ;  if  the 
tempei  i    raised,  a   violent   reaction  takes   places  nt 

about   440     C,   with   production  of  disodium   cyanamide : 

XaXIF  +    XaCX  =  CNNNa,  +  IF.         In     the     proi 
claimed,  solid    or    molten    sodamide    is    slowly    introduced 
into  the  molten  cyanide,  or  metallic  sodium  is  added  to  the 
molten  cyanide  and   ammonia  passed  through,  the  nascent 
amide  then  actiug  on  the  cyanide.     A.  C.  W. 

Pharmaceutical  Compounds;   Manufacture  or   Production 
of    ,\  ■■„■    .       II.    E.    Newton,     London.         Fiom 

r  ul..  iifalirik.il  vormals  F.  Bayer  and  Co.,  Elberfeld, 
Germany.     Eng.  Pat.  8165,  April  20,  1901. 

Wiikn  quinine  is  heated  with  phenyl  salicylate  (s:il.)l) 
iu  an  oil  bath  at  170' — 190°  C,  phenol  distils  and  the 
quinine  ester  of  salicylic  acid  remains.  The  product  is 
dissolved  in  chloroform  and  shaken  with  1  per  cent,  acetic 
acid  in  order  to  remove  unchanged  quinine — 

i)II.CH,.Ct.>.OC6Hi  +  <\„IF,X.,(>,  = 
C6H5.OH  +  OH. C6H,. CO. Ot..,IF,lX,(). 

The  compound  is  a  white  crystalline  powder  melting  at 
140°  ('.  ;  it  is  soluble  ill  chloroform,  hot  alcohol,  and 
benzene,  little  soluble  in  ether  and  cold  alcohol.  Ferric 
chloride  colours  the  alcoholic  solution  reddish  brown.  The 
corresponding  cinchonidine  compound  melts  at  65c — 70  ('.  ; 
its  acid  sulphate  forms  white  needles  which  melt  at  L65  ('. 
Tbe  claims  are  for  the  manufacture  of  these  salicylic  esters, 
the  compounds  as  new  articles  of  manufacture  and  their 
u-e  for  therapeutic  purposes. — A.  C.  W. 

Phthalic     Acid    and     Benzoic     Acids;      Impts.    in     the 

Manufacture  of .     O.    Imray,   London.     From  The 

Basle  Chemical  Works,  Basle,  Switzerland.  Eng.  Pat. 
15,527,  July  31,  1901. 

By  heating  the  naphthols  in  presence  of  alkali  with 
metallic  oxides  or  peroxides  such  as  copper  or  iron  oxide, 
barium,  lead,  or  manganese  peroxide,  to  a  temperature  above 
200°  C,  they  yield  phthalic  and  benzoic  acid,  together  with 
a  few  intermediate  products.  For  instance,  10  kilos,  of 
a-  or  8-naphthol,  90  kilos,  of  caustic  soda,  and  90  kilos,  of 
cupric  oxide,  are  stirred  together  with  a  little  water  and 
heated  at  240 — 27U  C.  until  the  cupric  oxide  becomes 
reduced  to  cuprous  oxide.  The  excess  of  alkali  is  removed 
by  lixiviatiou  with  a  small  quantity  of  water,  the  acids  are 
tl  en  dissolved  in  water  and  decanted  from  the  cuprous 
oxide.  This  solution  is  saturated  with  carbon  dioxide  and 
filtered  from  unaltered  naphthol.  The  filtrate  is  decom- 
posed with  sulphuric  acid  and  evaporated,  the  precipitated 
acids  being  purified  by  di-tillation.  The  distillate  consists 
of  phthalic  and  benzoic  acids.  In  place  of  using  a  large 
excess  of  alkali,  a  smaller  quantity  may  be  taken  and  the 
op  .-ration  conducted  under  pressure.     The   rraphthols  may 
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1  by   other  naphthalene  derivatives  such 

the    Daphlhvlamines,    naphthalei . 

suhdiouie  acids  or  by  uitroso-,  and  uitro-  or  sulpho-naphthols. 

— t.  a.  l. 


XXI -PHOTO  31.  APHY. 


Lvippo- 

through 


Indirect  A  v  Ipkileupon . 

Cramer.     Edert   Jarhb.  Phot.    1901,   15,   4  1 

m.-Zeit  Rep.  1901,  25,  272. 
The  author  has  found  that  the  oxidation-products  of 
several  organic  developers,  especially  those  of  "adurol," 
D-auiioopbenol,  and  "  metol "  exert  a  tanning  influence 
upon  the  gelatin  of  a  photographic  plate  :  this  action  being 
more   or  less  weakened,  or  even   prevented,  by  sulphite. 

the  above-mentioned  three  substances  are  made  more 

powerful  developers  by  increasing  additions  of  sulphite,  it 

seems  possible  that  tin- tanning  and  the  developing  influence 

of  the  sulphite  are  not  independent  phenomena,  but  that  one 

-    ruerjee  of  the  other,  e.y.,  that   development 

is  more  slowly  where  the  film  has  been  tannt  d. 
Adurol  and  quinol  are  stronger  developers  of  collodio- 
bromide  in  the  absence  of  sulphite.  Thus  it  appears  tint 
the  practical  developing  value  of  a  substance  cannot  be 
predicted   from   its   pure]}    chemical   reducing  properties,  ! 

the  substitution  of  an  indifferent  body  like  collodion 
by  gelatin  alters  the  action  altogether.— 1".  H.  L. 

.  .-  Substitution  in .    Luppo-Cramer.     Eder's 

Jarhb.   Phot.    1901,  15,63;  through  Chem.-Zeit.    Hep. 
25,272. 

logon  derivatives  of  developers,  "adurol" 
has  recently  attained  considerable  importance  owing  to  its 
excellent  qualities,  From  his  experiments  with  this  body 
the  author  has  thought  that  the  dicyanoquinol  lately 
obtained  by  Thiele  and  Meisenheimer  by  the  action  of 
nascent  hydrocyanic  acid  upon  quinone  might  prove  a 
useful  developer,  but  the  idea  was  erroneous.  As  this 
compound  is  not  readily  attacked  by  alkalis,  it  cannot 
be  imagined  that  one  or  both  of  the  nitrile  groups  are 
displ  irboxyls  when  dicyanoquinol  is  treated  with 

an  alkali  carbonate.  The  explanation  of  the  fact  that 
dicyanoquinol  does  not  develop  must  be  rather  that  the 
cyanogen  group,  like  the  earboxyl  group  in  substances 
which  would  otherwise  develop,  destroys  the  power  of 
reducing  the  latent  photographic  image. — F.  II.  L. 

V .  ., ■. ...  .  lion;   The   Chemical  Process   in  . 

F.  Novak.  Chem.-Zeit.  Rep.  1901,  25,  [76],  !:80. 
According  to  Chapman  Jones  (this  Journal,  1^93,983) 
when  finely  divided  metallic  silver  is  treated  with  mercuric 
chloride  the  double  compound  AgCIHgCl  is  formed.  By 
the  action  of  ammonia  on  this,  a  black  residue  is  ol.tained 
which  contains  compounds  having  the  formula'  NHjAgHgCl 
and  NHAgHgjCl.  This  observation  is  confirmed  by 
I.  .ur'-  experiments  (Comptes  Rend.  1900,  130,  [5].; 
Journal,  1900,  -'■>)■  When  ammonia  acts  on  a 
mixture  containing  little  silver  chloride  and  much  mercurous 
chloride,  the  former  is  not  completely  dissolved,  some  of  it 
always  remaining  in  the  black  residue.  According  to 
Letenr,    after    I  'ions    with    ammonia,  the   pro- 

portion   of    silver    chloride    to    the    total   weight   of    the 
chlorides  taken    was    0-213,    whilst    tint;, man   Jones    gives 
!   r,  :  C 1 4  • . ">  =  0-233  a-  the  proportion  of  silver  chloride 
to   tie    total   (diion  les  in  net  of  the  reactioi 

ammonia  on  the  silver  merenro  chloride  which  approximates 
veiy  closely  to  Leteor's  result. — T.  A.  I.. 

aphic   Reducers  .-    Aw  muni  urn     Persulphate     ami 

other .     lirit.  Jour.  Phot.   1901,48,   [2159],  594- 

595.  Chem.-Zeit.  Hep.  1901,  25,  [76],  280. 

The   following   reducers   in    conjunction   with    various  de- 
velopers   have    been     comparatively    tested    by     Mi 
Lumiere: — («)  ammonium    persulphate,  4    per   cent,   .solu- 
tion;  (b)  potassium    permanganate,    or,     unn.,    sulphuric 

.water    1     litre;    (r)    Cerium    sulphate,  (i  per 
solution  ;  (d)  Potassium  terricyanide,  5  grins.,  spdium  thio- 
snlphate  50  gnus.,  water,  1  litre;  (c)  Pota-sium  bichromate 
1  Line  ;  'id,  1  c.c. ;  water  1   litre.     Ammonium 


persulphate  (o)  preferably  attacks  the  dens,.,   di 

also    preserves    all    six     steps    of    gradation    of    the    I 
negatives    developed   by   the    different    develop,  i 
development  with   diaminophcuol  two   sups  were  les 
each    of    the    other    reducers,    and    on     the    hydrauii 
diunmio-resorciuol,    hydroquinone.    oxalate    of    iron,    : 
pyro-acetone-developed  negatives,  one  step  was  lost;  « 
the  p-aminophenol  developed  .negative  there  seemed  to 
no  difference    between    the    action    of    (a)    and    t! 
reducers,   in    fact    the   persulphate  appeared   to   revi 
usual   behaviour.     Persulphate  (1)  acts  more  quickly  U| 
a  wit  than  a  dry  negative.      ('.')  unlike   the  other  i 
it  does   not  begin  to  reduce   until  some   time  alt- 
sion  and  proceeds  steadily  ;  (3)  continues   to   act  after 
negative  is  taken  from  the  hath   until  stopped  by  a  solul 
of    alkali    sulphite    or    bisulphite;   (4)    iu    strong   or  w 
Solution    gives   the   same   result,    the    time   • 
being  affected;  (.',)    unlike    other    leducers    it    da 
re  anv  veii  due  to  over-exposure  or  over-devel 

—  J.    W.    h 

PATENT. 

Photographic    Copt/in./    of  Line   Drawings   and 

/Y...    ssfoi    Producing  Paper  for  the .     II.  Ham 

Wevelinghovcn,    Germanv.     Kng.    Par.    l.">,f>73,  Aoc 
1901. 

It    is    stated    that    the  method    now   iu    use   for   produi  | 
positive   copies  of   line    drawings   by   photograph 
consists   in    applying   to     paper  a    "sensitive    inixtun 
ferric  oxides,   tartaric  acid,    and  gelatin,"    which 
exposed  to   the   action   of  light  under  the   drawi 
copied.     Where  the  light  passes,  the  ferric  oxide  is  redi 
to  ferrous  oxide  and  the  gelatin  again  becomes  soluble. 
order  to   render  possible  the   use    of  ordinary  drawini  I 
printing  paper    the    patentee   claims  a  process  for  apply; 
a  coating    insoluble   in  water  (gelatin,   chrome    alum,    ' 
aluminium    acetate  ;  varnishes  ;  casein,  &c.)    and    thi 
coating  soluble  in  water   (dextrin,  &c),   upon   which   , 
sensitive  layer  is  applied.    The  first  coating  prevents 
penetration  of  the  sensitive   layer   into  the  paper  and 
second  permits  of  the  removal  of  the  ferrous  oxide. 

—A.  C.  W 

XXII.-EXPLOSIVES,  MATCHES,  Etc. 

PATENTS. 

Primr  for    Producing    Ignition    by    Electricity  . 

facture    of .      it.     Kiindler,     Dresden.       I 

20,800,  Nov.  17,  1900. 
The  composition  claimed  is  said   to  possess 
tivitv,  and  can  be  ignited  with  certainty  and    iu  p 
a  great  distance,  even  by  a  weak   induction   spark, 
composed  of  the  following  finely  powdered  in 
Potassium   chlorate,  5    parts;  antimony   sulphide.  3  pi 
had   ferrocyanide,  2  parts;  aud  gas  carbon,  1  part.    X  » 
are  intimately  mixed,  with  water   added  topi 
by  friction,  and  the  mass  is  finally  dried    and  powd 
grinding  upon  wood. — C.  A.  M. 

Ea  plosive ;    a   New .       O.    Imrav,    London.      1 

J.  L.  y.'orris,  Washington  City,  C.S.A.      Kng.  Pat  8 
April  2'3,  1901. 

The  explosive  consists  of  a  mixture  in  about  the  foll<» 
proportions: — Nitroglycerin,  70;  oil  of  mirbane,  15;  "' 
cinpyreuniatic  oil,  15  per  cent,  by  weight.  The  empj 
niatie  oil  is  the  lighter  oil  of  wood  tar  (.oleum picis liqui 
Magnesia,  granulated  charcoal,  wood  pulp,  i 
substances  may  also  be  introduced  to  give  consistency  i 
a  granulated  or  moulded  explosive  is  required. — C.  A.  I 

High  Explosires  and  Celluloid  Compounds ;  Manufai 

of .      J.    K.    liloimii.    1  ompton    Township, 

J,  rsey,  C.S.A.     Kng.  Pat.  9984,  May  14,  1901. 

Ai  i  ordiso  to  this  patent  any  two  or  more  of  the  1 
substances  are  nitrated  together: — viz.,  cellulose  j  anarot 
hydrocarbon,  (e.g.,  benzene,  naphthalene)  ;  and  a  hydn 
derivative  of  a  hydrocarbon,  such  as  phenol  or  • 
base  formed   is   suitable  for  the  manufacture   oi  ■ 
A  second  claim  is  for  the  addition  to  this   exp 
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.hi    oxygen-conveying    salt,    ~mh    as    the   tiitrati 

,    of    various    metals.       A    neutral    substance    like 
iv  lie  added  to  check  too  rapid  combustion. 

— ('.  A.  M. 

,..    Powder     Chitryr.i     for     Guns.         II.      Ma\iiu, 
mi.     Xew     Vo:1,.     I   >  A.  I-'.nir.     Pat.    I 

u.lv  1,1901. 

IS  invention  has  the  object  of  obtaining  uniform 
■deration  of  the  combustion  of  the  charge  aud  a 
lultaneous  completion  of  the  combustion  throughout  the 
gass ;  of  securing  the  same  ends  in  an  explosive 
capable  of  maximum  density  of  loading;  and  of 
.Mini  the  charge  itself  to   support  the  projectile  without 

i  cartridge  shell. 

Me  principle  of  the   invention  lies  in  the  construction  of 

charge  of  one   or   more    units    of  explosive    mati 

ferably   in   the   form  of   rods  or  bars,  with  longitudinal 

1   lateral   perforations,   so   that    explosion    occur?     from 

combustion   in  each  of   the  different  sections.     The 

rms  in  which  the  charge  may  be    constructed  are 

tolerated   in   different  claims.     Thus,  it    may   t sist   of 

icentric  tubes  of  smokeless  powder,  each  of  which  has  a 
uber  of  transverse  perforations.  Or  it  mr.  be  a 
indrical  mass  divided  by  radial  planes  into  longitudinal 
lions,  each  of  which  is  perforated  laterally,  t  >r  a  solid 
I  may  be  perforated  longitudinally  and  transversely  at 
form  distances.  Or  there  may  be  a  ventral  longitudinal 
•foration  with  other  longitudinal  perforations  to  which  a 
nber  of  transverse  perforations  form  vents  ;    aud  so  on. 

— C.  A.  M. 

plosires ;    Improvements    in  ' .     J.    \V.    Mackenzie. 

,ondou.      from    The    Bobin    Hood    Powder    (  om] 

ton,   Vermont,  U.S.A.     Eng.   Pat.  H..V25,   July  16, 
901. 

k  explosive  for  which  claim  is  made,  is  stated  to  be 
>kelc-s,  and  to  subject  the  gun  to  very  little  strain.  It 
prepared  by  mixing  in  approximately  the  proportions 
ntioned.  the  following  ingredients: — Ammonium  picrate, 
■"> ;  potassium  picrate,  1.V5;  barium  nitrate,  39" 5; 
ml  flour,  9-5;  wheat  flour,  1-25;  lamp-black,  0'25; 
I  potassium  ferroeyauide,  0'50  per  cent.  The  mass  is 
•aded  into  a  dough  with  a  paste  of  gum  arabic  or  gum 
gacanth,  then  granulated,  and  finally  rendered  nou- 
iOrbent  by  coating  it  with  petroleum,  previously  subjected 
the  action  of  nitric  acid,  adding  to  the  supernatant  liquid 
cr  settling,  ammonium  hydroxide,  which  eventually  sinks 
the  bottom,  leaving  the  purified  petroleum  readv  for  use. 

— C.  A.  M. 

XXIII.-ANALYTICAL  CHEMISTEY. 

APPARATUS,  ETC. 

ulrogen   Sulphide   Apparatus  for   Continuous  TVoi  king. 
'  H.  Koch.     Chem.-Zeit.  1901,  25,  [81],  s"  ' 

K  apparatus  shown  in   the  figure  consists  of   a  glass  acid 

-el  A  of  about  15  litres  capacity,  having  it-  side  tubulure 

luected  by  means  of  stout  rubber  tubing  with  the  leaden 

I'lie  evolution  vessel  B  is  composed  of  lead  and  is 

J   cm.  in  length.     It  is  fitted  into   a  wooden  box, 

its   outlet    tube    connected    with    the    r\ -shaped 

ten  tube  d,  which  has  a  diameter  of  40  mm.     Tnis  tube 

•o  at  ranged  that  its  top  is  parallel  with  the  centre  of  that 

ftion  of  the   vessel  A  occupied  by  the  acid.     The  con- 

of  the   p-tube  at  <•  and  e  are  constructed  on    the 

lge  principle,  aud  are  coveted  with  iron  rings.     In  using 

•  tatus,  about   15   kilos,  of  iron  sulphide  are  intro- 

tto  B.  and  from  8  to  10  litres    of    sulphuric  acid 

of  1  :>"'  B  into  A.     If  the  pressure  of  gas  drives  the 

i.  back  into  A,  the  liquid  in  the  tube  d  is  also  driven 

the   same    level.      When    a    fresh    supply  of    acid    is 

.    it    is    introduced    at    «,    and    a    corresponding 

intity   of    spent    liquid  is  forced    from   B  through 

This    apparatus    will    work    for    months  with  a 
iimum  of  attention,  and  when  the  iron  sulphide  requires 


renewin  issing  a 

\.        i    .     mtu  illj   ..-I",  ing   thi 
•up.    To  obviate  all  nnpleasa 


the  outlet  of  the  tube  c  is  connected  directly  with  the 
drain. — (,'.  A.  M. 

Saccharimeter ;  A  Xcu- .     P.  Ilorsiu-I)  on.     Bull.de 

I' Assoc,   des    Chim.    de    Sucr.    et    de    Dist.,   1901,  19, 
[1  and  2],  101—104. 

The  author  describes  a  new  form  of  saccharimeter  con- 
structed by  Messrs.  J.  and  J.  Fric,  of  Prague.  The 
instrument  is  a  half-shadow  one  for  use  with  white  lii^ht , 
and  is  graduated  for  the  French  normal  weight,  so  that 
it  registers  100  with  a  quartz  plate,  I  mm.  in  thickness. 
The  optical  arrangement  is  as  follows:  The  polariser  is 
a  nicol,  one-half  being  cut  like  a  Jellett  prism  into  two 
parts  having  an  equal  inclination,  one  to  the  right  and 
the  other  to  the  left;  this  gives  the  double  image.  Next 
comes  a  fixed  dextro-rotatory  quartz  disc,  rather  more  than 
■1  mm.  thick,  which  gives  a  dextro-rotation  to  each  of  the 
two  rays  emerging  from  the  polariser;  as  these  two  rays 
have  different  planes  of  polarisation,  they  are  affected  in 
varying  degrees  by  the  quartz,  the  right  hand  ray- 
suffering  a  retardation  in  relation  to  those  o;.  the  left. 
Hence,  on  obstrving  these  rays  through  the  analyser,  the 
left  is  coloured  blue  whilst  the  right  side  is  very  pale 
yellow.  The  compensator,  a  nou-achromatised  Ircvo- 
•-■otatory  quartz  wedge  45  mm.  in  length,  ten  Is  to  bring 
the  right-hand  rays  back  into  their  original  condition, 
that  is.  to  give  equality  of  tint.  >Text  is  placed  a  small 
disc  of  lajvo-rotatorv  quarlz  which  produces  a  final  tint 
rather  darker  than  Soleil's  sensitive  tint,  and  finally  the 
analyser.  Starting  with  a  uniformly-tinted  field  and 
displacing  the  compensator  to  the  right,  for  example,  the 
left-hand  rays,  being  polarised  in  a  plane  forming  with  the 
vertical  an  angle  greater  than  that  formed  by  the  right- 
band  rays,  are  deviated  to  a  still  greater  extent,  so  that 
the\  appear  violet  whilst  those  on  the  right  are  still  only 
light  yellow.     The  difference  between  th  ■       igl  chosen 

sufficiently  small  to  allow  of  one  of  the  tides  pissing  to  the 

i*  violet,  while  the  other  onlv  traverses  the 
from  pale  orange  to  pale  yellow.  Hence  one-half  of  the 
field  always  appears  almost  colourless  and  the  other  passes 
through  the  darker  tints  of  the  spectrum;  but  when  the 
zero  |  isition  is  approached,  the  light  side  begins  to  b 
tinte  1  before  the  other  loses  its  colour.  The  instrument  also 
admits  of  the  application    of   a    system    of    double 

■1    by  which    the    rea  controlled.      The 

ial  arrangements  are  very  carefully  executed,  the 
polariser  being  kept  quite  out  of  i 

DCiUg  ..!        ise  •  apensator,  quartz   plates,  and 

vernier    which  are  enclosed  in  a  massive  box.     The  vernier 
is  engraved  on  glass,  which  is  less  subject  to  variat 
temperature   than   copper,   and   less   sensible   to    external 
actions   tban    ivory,    besides    being   free    from    danger   of 
oxidation.— T.  H.  P. 
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IXORGAMC  CHEMISTRY.— 
QUANTITATIVE. 

Mineral    Poisons,  especially   Arsenic  and   Antimony;      I 
Method   for   destroying    Organic  Matter,   applicable   in 

.,„,;   u,r  .     (i.    Deniges.     J.    Pharm.  Chim. 

1901,14;  [6],S41— 246. 
Y<\  the  method  described  below  portions  of  the  cadaver 
may  be  destroyed  within  a  few  hours.  Even  the  cacodjl 
molecule  is  oxidised.  200  grms.  of  tbe  substance  in  coarse 
fragments  are  heated  with  200  c.c.  of  nitric  acid  (,sp.  gr. 
.1  5  c.c.  of  a  2  per  Cent,  solution  of  potassium 
permanganate.  1  lisintegration  is  complete,  and  the  frothing 
will  have  ceased  after  a  period  of  15 — 30  minutes,  which 
varies  according  to  the  nature  of  the  organ  to  be  destroyed. 
The  mass  is  then  transferred  lo  a  porcelain  basin  of 
1  litre  capacity,  and  the  first  basin  rinsed  with  100  c.c. 
of  nitric  acid"  at  5'--— 60  C.  and  100  c.c.  of  warm 
water.     The   dish  is   covered  by  a  large  funnel,  which   fits 

'eiow  the  spout,  and  from  which  the  neck  has  been 
removed.     The  mixture  is   kept   in  gentle  ebullition  for  at 

■  two  hours:  it  is  better  to  heat  more  gently  for  4 — 5 
hours.  In  any  case  evaporation  must  not  be  poshed  to 
such  an  extent  that  the  liquid  blackens;  this  will  not  he 
the  case  if  70 — B0  c.c.  remain.  If  the  mixture  should 
blacker,  heating  must  be  stopped  and  10 — 15  c.e.  of  nitric 
acid  added.  After  evaporation  to  the  desired  volume,  the 
funnel  is  removed,  and,  without  cooling,  100  c.c.  of  pure 
sulphuric  acid  added  (if  there  is  much  fat.  mere  acid  may 
be  required  ;  the  mass  must  remain  fluid  even  alter  the 
action  of  the  acid  and  intense  blackening).  .Nitrous  fumes 
are  evolved,  which  then  disappear  and  the  liquid  begins  lo 
turn  black.  After  about  two  minutes  from  the  a] 
of  the  black  coloration,  5  c.c.  of  nitric  acid  are  added  from 
a  pipette  in  a  thin  btream  over  the  centre  and  round  the 
Idition  of  nitric  acid  is  four  times  repeated; 
tbe  mixture  is  then  rapidly  heated  for  5 — 6  minutes,  so 
that  the  sulphuric  acid  strongly  attacks  the  supernatant 
fat,  the  burner  is  removed  and  three  quantities  of  5  c.c. 
each  of  nitric  acid  added  in  the  same  manner  as  before   at 

reals  of  two  minutes.  The  funnel  is  then  replaced,  and 
the  sulphuric  acid  brought  to  the  boil.  Nitric  acid  is  then 
added,  50 — GO  drops  at  intervals  of  2 — 3  minute?,  at  the 
rate   of    a  drop   p  r   sei  ond,   by   means  of  a  funnel   with 

illary  tube  inserted  in  the  orifice  of  the  large  funnel. 
The  residual  liquid  at  last  changes  to  reddish  yellow,  then 
to  pale  yellow  ;  it  is  now  evaporated  down  to  10  — 15  c.c, 
50 — GO  drops  of  nitric  acid  being  added  in  four  or  five  por- 
tions during  the  evaporation.  After  cooling,  100  c.c.  of 
water  are  added,  the  liquid  boiled  to  remove  nitrous  fumts, 
and  sufficient  water  added  to  make  a  10  per  cent,  solution 
.1  v  volume)  of  the  residual  acid.  The  colourless  liquid  so 
ins  the  whole  of  the  arsenic  and  antimony  in 
the  original  matter. 

i roving  wool  and  hair,  a  rapid  effervescence  com- 
mences in  the  cold  and  proceeds  without  heating  ;  solution 
ir,  complete  in  IS — 20  minutes.  Double  tbe  ordinary 
quantity  of  nitric  acid  should  be  used.     In  the  case  of  bone, 

t  attacking  with  nitric  acid  and  evaporating  to 
70 — so  c.c,  the  liquid  is  filtered  through  cotton  wool  or 
gun  cotton  washed  with  nitric  acid:  these  retain  the  fat, 
which  is  carefully  washed.  The  filtrate  is  largely  diluted, 
precipitated  by  sulphuric  acid  rind  filtered,  the  new  filtrate 
is  evaporated  to  70 — SO  c.c,  the  fatty  matter  added,  and 
then  the  liquid  treated  with  sulphuric  acid  as  described 
before. 

In  order  to  destroy  tbe  encodyl  molecule,  after  evapora- 
tion to  the  final  10 — 15  c.c,  5 — 6  grms.  of  potassium 
nitrate  are  added,  and  the  mixture  heated  until  sulphuric 
acid  nearly  ceases  to  be  evolved.  The  liquid  is  then 
cooled  and  diluted. — A.  ('.  W. 

Zndi  Employment  of  certain   ,  with  Artificial 

Light.    A.  Kufferatb.    Zeita.angcw.Chem.  1901,  [37], 

'916—918. 

The  following  indicators,  suitable  for  ammonia   titrations, 

were  examined : — Methyl  Oiange.  Fluorescein,  C  cluneal, 

illine,    p-nitrophenol,    Alizarin  Green  U,     Resazurine, 


° 


and    f.uteol,   both   by    daylight    and    that  of   a    16-( 
electric  glow  lamp. a  I: II  ■  .'.candle  Alter  lamp,  and  a  12 — li'l 
candle  acetylene  lamp. 

The  conclusions  arrived  at  by  the  author,   from    tin- 
detailed  in  the  paper,  are  that  the  acetylene  lighl 
recommended  in  the  ease  of  indicators  giving  a  change  lo 
colour  of  different  kind  to   the  original  such  as :  —  Meth* 
Orange,      Cochineal,      Oorallin,     Alizarin  (ireen  1!    fin 
I,',  saxorine.  win  reus  the  choice  of  a  light  is  immaterial  wlui 
the  change  is  of  another  character,  such  as  from  colourles 
to    pale    yellow     (p-nitropheuol    and    Luteol),     or    ficl 
pale  yellow  to  vellow-green  fluorescence  (Fluorescein). 

_( 

Alkalis   and    Acids;     Microchemical    Detection    of   — j 
O:one    and    Watt r  ;     Detection   of   Small    Quantities  i 

.     F\   F.raich.     Monatsh.  fur  Cheru.  1901,  22,  [7 

670—678. 
Microchemical  Uetectit  n  of  .  1  limits  and  .Icids  b;i  means  < 
JLitmus-Silh. — In  order   to  bring  litmus  into  a   conditio, 
suitable  for  use  in  microchemical  analysis,  the  author  fix< 
it  on  silk  in  the  following  manner.     I  ommercial  litmus 
boiled  with  somewhat  less   than  an  equal  weight  of  wate! 
the  tirst  impure  extract   being  rejected,  while  the  residue 
arrain   treated  several   times   with   small   quantities  of  be, 
water    and    the    solution    filtered;    the   boiling    filtrate    ' 
supersaturated  with    sulphuric   acid,   and   used    for  dyeio, 
silk    which    is   left   in    the   hot   solution    for   half-an-hoti 
and  is   then   washed   in   running  water,  by  which  means 
assumes  a  reddi-h    violet   tint  ;    after    drying,   su.-h  "re 
litmus-silk"   is    kept   in   the   dirk.     For   preparing  "  bit  J 
litmus->ilk,"   the   red   form   is   placed  in   a   little   water,  I 
which  extremely   dilute  all*ali  solution   is  carefully  add*] 
until  the  change  in  colour  occurs,  after  which  the  silk 

1  quickly  once  with   distilled   water,  pressed  betwetj 
paper  and  dried.     Under  the  microscope,  using  a  condons, 
and  a  magnification   of  about   200,  bote 
strongly    coloured   threads.      Tbe    author    employs    the 
threads   in    the   following   way.     A  single    coloured  cocor. 
thread  is  fastened  to  a  piece  of  wax  and   cut  with  sha 
-.  so    that   there  remains  free  about  a  centimeter  i 
the  thread  which  is  drawn  through   a   drop  of  alcohol 
clean  it.  and  then  examined   under  the   niiei 
that  the  cut  end  is  uninjured  in  any  way.     A  drop  weighil 
about  0'05  mgrru.  of  the  liquid   to  be  examined  is  arraugi 
on  a   suitable  support,  so   that  the   end  of  the  silk  caa  1 
dipped   in    it    and   allowed    to   remain    there    duriug  tl, 
concentration  of  the  drop  by  evaporation,  and  when  all  tl 
liquid  has  dried  up,  the  tip  of  the  thread  is  again  e\ 
under  the  microscope,  after  which   it   is  cut  off  and  tl 
got  ready  for  the  next  test.     In  the  author's  experiment 
the   small    quantises  of  liquids   used   "were   measi 
means  of  loops  of  platinum  wire  and  the  evaporation  of  tl 
drops    was  carried  out  on  cover-glasses  of  rock  crystal,! 
which  means  the  disturbing  influence  of  the  alkali  in  gla 
was    avoided.       When    red    litmus-silk    is   employed,  tl 
smallest   amounts   of   the   different   alkalis    which   can  I, 
distinctly    detected     are     given.       llarium     and    calciu 
carbonates    distiuctly    show   alkalinity   when    unwr 
quantities  of  them  are  rubbed  up  with  water  and  tested  wi 
the  red  silk.     Except  in  the   case  of  sodium  compound 
the  above  quantities  are  smaller  than  are  required  to  gi' 
the  faintest  trace  of  a  flame  coloration.     1  '-100,1  mgrm. 
ammonia  can  be  detected  in  this  way.    The  alkaline  i 
of  strychnine,  morphine,  and  of  guanidine  carbonate  can  1 
observed   in  quantities  of  a  few  hundred-thousandths  of 
mgrm.      The   decomposition   of  glass    by    water   may  1 
shown   by   triterating  01  mgrm.  of  glass  with  1  mgrm.. 
water  and   testing  the   liquid  with  litmus-silk  ;   the  i 
shows  even   with   the  more  infusible  glasses,  but  n 
porcelain. 

Microchemical  Declection  of  Ozone. — Since,  in  tl 
oxidising  actions  of  ozone,  acid  or  alkaline  substa: 
frequently  formed,  litmus-si  k  may  be  used  for  the  detecte 
of  small  quantities  of  ozone.  Thus  with  the  red  sil 
potassium  iodide  or  ferrocyauide  may  be  used,  or  with  tl 
blue  silk,  sulphur  or  potassium  or  calcium  sulphncyaiiief 
this  last  salt  is  converted  by  ozone  into  a  paste  of  g 
needles. 
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Detection  of  Small  Quantities  of  Water. — Tin-  hygro- 
, 1 1 •  i e  properties  of  very  small  quantities  of  a  sail  can  be 
udied  by  briuging  the  salt  between  two  small  electrodes, 
e  deliquescing  of  the  salt  being  evidenced  In  its  greatly 
ed  conductivity. — T.  II.  1'. 

Salts  :  Kate  on  tin  Reduction  of .  G.T.  Morgan. 

Analjs',  1901,  26,935—227. 

is  well  known  that  zinc  is  not  altogether  a  satisfactory 
luciug  agent  for  ferric  salts.  In  the  following  process, 
liah  admits  of  the  use  of  pure  /inc.  either  granulated  or 
■beets,  the  efficiency  of  the  metal  Is  considerably 
i  by  employing  it  in  the  form  of  the  zinc-copper 
aple. 

A   weighed   portion   (4  to  G  gnus.)  of  ferric   ammonium 
Iphate  was   dissolved   in    100  e.c.  of  dilute  sulphuric  acid 

per  cent.)  and  the  cold  solution  poured  on  ton  n 
pper  couple,  produced  by  inunersin;;  8  grms.  of  granulated 
nc  for  two  or  three  minutes  in  200  c.c.  of  a  10  per  cent, 
lution  of  copper  sulphate  ;  a  vigorous  action  set  in.  and 
tei  Id  minutes  a  drop  of  the  solution  no  longer  gave  the 
iocyanate  colouration.  The  reduced  solution,  decanted 
-in  the  couple  and  rapidly  filtered  to  remove  any  floating 
rticles  of  metal  was  made  up  to  250  c.c.  with  recently 
lute  sulphuric  acid,  and  aliquot  portions  were  then 
thdrawn  and  titrated  with  standard  permanganate  solution, 
te  percentage  of  iron  in  the  specimen  of  ferric  alum 
tploycd  was  11 -."ill,  whilst  two  volumetric  estimations, 
rried  out  in  the  above  manner,  gave  11 '34  and  11  "41. 
tider  these  experimental  conditions  the  amount  of  zinc 
iniied  to  reduce  the  quantities  of  ferric  salt  usually  taken 

:r  volumetric  estimations  is   small,  and  the  couple  may  be 

jed  for  several  determinations, 
file   zinc-copper  couple   may  he   employed   for  reducing 

ilts  in   hydrochloric  acid   solution,  the   action  ' 
r  more  rapid   than  that  of   zine  or  ammonium  hydrogen 
Iphite  ;     it    is    therefore    applicable    for    the    volum 
dysis  of  iron  ores  with   standard  bichromate  solutions. 
le  author  ghes  numbers  to  support  this  statement. 
When  the  zinc-copper  couple  or  granulated  zine    is  added 
a  neutral  solution  of  ferric  alum,  a  portion   of  the  iron  is 
ecipitated  as  basic  sulphate.     The  whole  of  the  iron  thus 
ndered   insoluble  is  in   the   ferric  condition,  whereas  the 
rtion  remaining  dissolved  is   entirely  converted  by  the 

Iducing  agent  into  the  ferrous  state.  The  brown  pre- 
'itatc.  which  rapidly  forms  when  the  couple  is  employed, 
.lil,-  dissolves  in  dilute  acid,  and  the  reduction  then 
Hows  the  normal  course. — J.  I..  1!. 

alciltm,  Strontium   and  Barium  :   Determination  of  , 

as  O.ct'ates.  V.  A.  Peters.  Amer.  J.  Science,  Silliman, 
13,  [4],  216— 224.  Chem.  Centr.  1901,2,  [15 
;  the  determination  of  calcium  by  titration  of  the  oxalate 
tli  permanganate,  accurate  results  are  obtained  if  hydro- 
iloric  acid  (with  a  manganese  salt)  be  used  as  solvent, 
nvntium  salts  can  be  precipitated  with  sufficient  accuracy 
ammouium  oxalate,  if  the  solution  contains  one-fifth  of 
;  volume  of  85  per  cent,  alcohol.  The  titration  with 
rmanganate  follows  satisfactorily  if  the  strontium  oxalate 
decomposed  either  by  sulphuric  acid  or  by  hydrochloric 
:d  (with  a  manganese  salt).  Barium  salts  can  be  precipi- 
ted  by  ammonium  oxalate  with  sufficient  completeness  if 
e  solution  consists  to  the  extent  of  one-third  of  85  per 
nt.  alcohol.  The  barium  oxalate  can  be  dissolved  in 
droebloric  acid,  after  addition  of  a  manganese  salt,  and 
en  titrated  with  permanganate. — A.  S. 

licate  Analyses.     11.   Stoermer.     Chem.-Zeit.    1901,   25, 

[76],  809—811. 
HE  chemical  analysis  of  a  clay  by  the  usual  methods 
ily  determines  the  constituents",  but  gives  no  indication 
,  to  how  the  various  elements  are  combined.  For  this 
irpose,  Seger  and  Aron  propose  and  employ  a  rational 
lalysis,  which  consists  in  decomposing  the  clay  with 
>ncentrated  sulphuric  acid,  leaving  quartz  and  felspar 
idissolved.  About  3—5  grms.  of  the  dry  finely-powdered 
iburut  substance  are  treated  in  a  platinum  dish  with 
<0  c.c.  of  water  and  50  c.c.  of  concentrated  sulphuric  acid. 
ie  dish  is  covered  with  a  watch-glass  and  gently  heated 


until  the  sulphuric  ...  id  begins  to  fume  strongly.  Alter 
cooling  and  dilution  with  water,  about  Inn,.,-.  i,i  hydro- 
chloric acid  are  added,  and  the  whole  is  boiled.  The 
precipitate  formed  is  then  extracted  several  times  with 
lye  and  h\ droi  blocie  acid,  and  the  residue  is  finally  In  ..  ■  ■' 
and  weighed  in  a  platinum  crucible.  This  gives  the  amount 
of  quartz  and  felspar  and,  by  difference,  the  ren 
the  clay.     The  residue  of   the   quartz  and   fi  leated 

with  hydrofluoric  acid  and  a  drop  of  sulphuric  acid.  Silica 
is  removed,  leaving  alumina  anil  alkali  as  sulphates.  The 
alumina  is  precipitated  from  the  hydrochloric  acid  solution 
of  these  by  ammonia  and,  on  weighing,  gives  the  alumina 
present  in  the  felspar,  K  '  >AI..<  ir.Sil  >,.  Multiplied  by  .V  4  1 
this  number  gives  the  amount  of  felspar,  which,  subtracted 
from  the  weight  of  quartz  and  felspar,  gives  the  quartz. 
Ill  rational  analysis  is  especially  valuable  in  the  fore,  lain 
and  pottery  industries.  The  mixtures  are 
according  to  the  results  of  the  rational  analysis  by  which 
the  raw  materials  are  examined. — T.  A.  I.. 

Cement;   Detection   of  Powdered  Slag  in ■.     VV.   I'r.- 

seuius.     Zeits.  angew.  Chem.  1901,14,  [38],  951. 

The  detection  of  this  adulterant  i;  bas  :d  on  the  treal 
of  the  powdered   cement    in  a  centrifugal   machine   with  a 
liquid   of  defiuif      pecific   gravity,   such  as  a  mixtun 
methylene  iodide  and  benzene.     The  sulphur  in  the  slag  is 
determined  by  treating  the  substance   with  a  definite 
quantity  of  sulphuric   acid   and   arsenic   trioxide,    filti 
from   the   arsenic  trisulphide,  an  I  titrating 

c  trioxid    in  the  filtrate  in  the  usual  way. —  C.  A.  M. 

Sulphur  in  Iron  -  Determination  of .     W.  A. 

Noyes  and   1..   ]..  Helmer.     J.  Amer.  (hem.  Soc.  1901, 

23J  675- 
Th  b  authors  have  examined  the  different  i  te- 
rmination of  sulphur  in  iron,  and  find  that  the  best 
solvents  for  the  iron  are  either  bromine  and  water  or  dilate 
nitric  acid  with  a  little  potassium  bromi  I 
potassium  chlorate.  These  two  methods  of  dis 
metal  are  carried  out  us  follows  : — (1)  A  mixture  of 
5  grms.  0f  the  iron  an  1  7  grms.  of  potassium  chlorate  is 
added  in  portions  to  120  e.c.  of  dilute  nitri  gr. 
120  or  1:2  by  volume)  and  1  grm.  of  por  -  imide 
contained  in  a  flask,  which  is  cooled  if  necessary.  When 
the  metal  is  dissolved,  the  liquid  is  transferred  to  t  flat 
porcelain  dish  and  evaporated  to  dryness  in  such  a  way 
that  contact  with  the  products  of  combustion  of  the  gas  is 
avoided.  Fin-  dry  mass  is  treated  with  concentrated  hydro- 
chloric acid,  the  liquid  diluted  and  filtered,  the  filtrate  and 
residue  being  treated  as  described  below.  (•_')  Winn 
dissolving  the  iron  in  bromine,  the  latter  mi 
sulphur,  which  may  be  removed  by  distilling  the  bromine 
with  a  little  sodium  carbonate.  5  grms.  of  the  iron  is  then 
added  in  portions  to  a  mixture  of  8  c.c.  of  bromine  with 
200  c.c.  of  water,  cooling  after  each  addition.  Solution 
takes  place  readily,  and  when  it  is  complete,  the  liquid  is 
boiled  for  a  short  time  to  expel  excess  of  bromine,  filtered, 
and  th'i  residue  washed. 

The  insoluble  residue  obtained  by  either  of  these  methods 
is  mixed  with  sodium  carbonate  in  a  platinum  crucible  into 
which  the  filter  is  also  burned  by  means  of  a  spirit  lamp, 
the  oxidation  being  completed  by  the  addition  of  pot  issium 
nitrate  and  heating.  The  mass  i-  then  dissolved  in  water, 
the  liquid  filtered,  acidified  with  hydrochloric  acid,  mixed 
with  5  c.c.  of  barium  chloride  solution,  and  digested  until  the 
precipitated  barium  sulphate  settles  rapidly,  when  it  is 
filtered  off  and  weighed  as  usual.  Three-fifths  of  the 
weight  of  the  barium  sulphate  thus  obtained  are  added  to 
that  vielded  by  the  filtrate  from  (1)  or  (2)  which  is  tr.  . 
as  follows : — The  whole  of  the  filtrate  and  washiogs  are 
added  to  130  c.c.  of  10  per  cent,  ammonia  in  a  500  c.c. 
flask  and  the  liquid  made  up  to  volume.  Alter  mixing 
thoroughly,  the  solution  is  filtered  through  a  dry  filter  and 
300  c.c.  of  the  filtrate,  which  must  be  strongly  alkaline, 
evaporated  in  a  wide  beaker  to  100  c.c,  the  products  of 
combustion  of  the  gas  being  meanwhile  kept  out  of  contact 
with  the  liquid.  A  drop  of  dilute  hydrochloric  acid  (sp.  jrr. 
1  •  12)  and  lu  c.c.  of  barium  chloride  solution  are  then  added, 
and   the    liquid   digested   hot   till   the   precipitated   barium 
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sulphate  settles  quickly  after  stirring,  when  it  is  filtered, 

ed,   and   weighed  in  the    ordinary    way.     The  weight 

nam  sulphate;  increased  by  three-fifths  of  that 

::om   the  insoluble  residue  as  above   described, 

•  .  phut  in  .1  grms.  of  the 

ithors  tiu'l  that  with  iron  of  a  given  character,  the 

prop  -ulphur   in  the    residue  is  probably  nearly 

uniform,  so  that  the  original  solution  cm  be  at  once  pre- 

I  with  ammonia  without  previous   filtration,  and  a 

constant  correction  applied  for  the  sulphur  of  the  residue, 

thus  considerably  shortening  the  determination. — T.  H.  P. 

Cyanidt  Solutions  containing  Zinc ;  Testing  . 

I..  M  Inst,  of  Mid.  and  Metall..  ( let.  17,  1901. 

APTBB  briefly  reviewing  the  drawbacks  of  the  existing 
methods  for  estimating  the  various  working  constituents  of 
lution  used  for  gold  extraction,  the  author  gives 
ii  plan  and  methods  for  analysis,  of  which  the  following 
summary  shows  the  essential  points  : — 

1.   Tot      i  '    — To  50  e.c.  of  the  solution  are  added 

excess  of  sodium  hydrate  and  a  little  potassium  iodide 
solution,  after  which  the  liquid  is  titrated  with  silver  nitrate 
until  a  distinct  permanent  yellow  cloudiness  is  obtained, 
any  white  cloudiness  near  the  end  point,  due  to  zinc 
ferrocyauide,  being  disregarded.     Result  =  T  e.c. 

/'  Ukali  (alkali  and  alkaline  earth  hydrates 

*  half  the  monocarbonates). — Excess  of  potassium  ferro- 
yanide,  to  precipitate  zinc,  is  added  to  50  e.c.,  and  2  T  e.c. 
of  silver  nitrate  solution  run  in  to  precipitate  the  cyanide, 
after  which  phenolphthalein  is  added  and  the  solution 
titrated  with  deeinormal  nitric  acid  till  colourless.  Result 
=p  e.c. 

:!.  Alkali  Hydrates. — An  excess  of  barium  chloride  to 
pitate  sulphates   and   carbonates  is  added  to  50   e.c., 
2  T  e.c.   of  silver  nitrate   run  in,  and  the  solution  titrated 
with  nitric  acid  till  colourless,  as  in  2.     Result  =  h  e.c. 

4.  Cyanides,  Chlorides,  S'c.  precipitated  by  Nitrate  of 
Silver. — To  50  e.c.  are  added  2  T  e.c.  of  silver  nitrate,  then 
p  e.c.  of  nitric  acid,  one  drop  of  potassium  chromate  and 
the  titration  with  silver  nitrate  continued  until  permanent 
red  indication.  This  test  is  unimportant  in  itself,  but 
necessary  for    the   subsequent  zinc  determination.     Eesult 

1  total  AgN03  added)  =  N  e.c. 

.",.  Zinc,  less  the  Ferrocyanide. — To  50  e.c.  are  added 
about  10  e.c.  of  roughly  deeinormal  sodium  carbonate  to 
precipitate  basic  zinc   carbonate  and  zinc  ferrocyanide,  and 

2  T  e.c.  silver  nitrate  and  the  whole  well  shaken.  The 
solution, after  adding  phenolphthalein,  is  rendered  colourless 
with  deeinormal  nitric  acid  with  occasional  shakings,  during 
which  operation  the  basic  zinc  carbonate  assumes  its 
normal  composition.  It  is  preferable  then  to  add  another 
e.c.  of  acid,  shake  and  neutralise  back  with  sodium 
carbonate  to  a  pink  shade.  An  excess  of  potassium  ferro- 
cyaaide  i-  added  to  react  with  the  basic  zinc  carbonate 
according  to  the  following  equation  : — 

Zn(HO);,  2ZnCG3]  ->-  20K4FeCy6  = 
5  B^Fel  j     Zn J  i  i  y6]  +  3CKHO  +  12K2C03. 

The  alkalinity  is  then  determined  with   nitric  acid.     Result 
-  e.c. 

>al  Zinc. — To  50  e.< .  are  added  about  10  e.c.  of 

sodium  carbonate  and  N  e.c.  of  silver  nitrate,  sufficient,  that 

to  decompose  the  zinc  ferrocyanide.     After  shaking  well, 

phenolphthalein  is  added  and  the  solution  neutralised  a>  in 

f  potassium  ferrocyanide  is  then  aided  and 

the  alkalinity  again  estimated.     Result  =  Z  c.e. 

Provided   the   nitric   acid  solution  be  deeinormal  and  the 
-ilver  nitrate  contain   13 '05  grms.   per  litre,  the   following 
•   i.  tor  the  various  results  : — 

I»  0"02 

•■  Pi                       i"  (esl  m                 I  0     1 12 

AU  KHO    LIS 

ip-h)   X  0-l  - 

[z— a)  x  o- 

Z   ■   0-008J 

—A.  W. 


/>'../  Lent  :   Determination  of  Foreign  Impurities  in  — 
A.  Jousser.     J.    I'liarui.   d'Anvers.  57,  231.      l'harm 
1901,  67,  [1631],  385. 

2-5  0X3(3.  of  the  sample  are  stirred,  in  the  .old.  with  20c 
of  nitric  acid  (I :  I),  and  when  the  whole  of  the  re 
converted  into   1'bOo,  hydrogen  peroxide  solution 
gradually  to  dissolve  the  latter-,  a  few  drops  are 
suttu  ient.     Foreign  impurities,  such  as  colcothar,  powden 
brick,  sand,  barium   sulphate,  &c.,  remain   undissolved,  ai 
can  be  collected,  washed,  dried,  and  weighed. —  A.  S. 


I 


Perchlorates   in    Chili   Saltpetre;   Determination   of — 
Grimm.     Chem.  Iud.  1901,  24,  [17— 18],  476.] 

FOB  this  purpose  it  is  usual  to  determine  the  chloride  in  tl 
sample  as  such,  and  again,  after  eonver-.ion  of  the  pe 
chlorate  into  chloride  by  ignition,  with  or  without  til 
addition  of  manganese  peroxide.  The  difference  between  tl 
two  results  i*  a  measure  of  the  perchlorate  present.  In  ord 
not  to  loose  chlorine,  overheating  must  be  avoided,  and,  i 
this  is  not  easy  when  operating  over  a  naked  flame,  tl 
author  recommends  the  following  plan  as  very  satisfactory 
— The  dish  (platinum,  nickel,  or  iron)  containing  tl 
mixture  of  nitre  and  manganese  dioxide  (20  grms.  of  nit 
+  3  grms.  of  dioxide)  is  covered  over  with  anotli 
somewhat  larger  dish,  inverted,  both  resting  on  a  th 
asbestos  card,  the  latter  being  heated  from  below  by  a  got 
Iiunsen  burner.  The  temperature  is  raised  gradually  to  tl 
maximum,  and  maintained  for  one  hour.  In  presi 
magnesium  chloride  it  is  unnecessary  to  add  an  alk; 
before  ignition,  with  a  view  to  preventing  a  loss  of  chloriu 
The  excess  of  sodium  nitrate  suffices  to  fix  the  halogen. 

—II.  T.  P. 

Bismuth  ;   Determination  of .     C.  A.  Grabill.     Kng 

and  Mining  J.  1901,  72,  [12],  354. 

The  author  has  examined  the  method  for  the  determiuatic 
of  bismuth  recommended  by  Warwick  and  Kyle  (th 
Journal,  1901,  620).  He 'finds  that  the  basic  bismnl 
oxalate  is  slightly  soluble  in  the  cold,  and  more  so  in  the  bi 
solutions  prescribed  ;  it  is  possible,  whilst  adhering  to  tl 
conditions  laid  down,  to  lose  2-8  per  cent,  of  bismuth  wbt 
working  with  1  grm.  of  material.  The  permanganate  shou 
be  standardised  by  means  of  an  ore  similar  to  the  one  undc 
examination  and  containing  a  known  proportion  of  bismnt 
It  is  also  pointed  ont  that  copper  nitrate  in  pre> 
excess  of  oxalic  acid,  forms  sparingly  soluble  coprn 
oxalate  ;  therefore,  if  copper  be  present  in  large  amount, 
must  be  separated  by  another  method. — A.  S. 

Uranium  :   Quantitative  Separation    and  Determination 

.     E.  F.  Kern.     J.  Amer.  Chem.   Soc.  23,  [10],  08 

—726. 
This  work  was  undertaken  with  the  object  of  finding  oi 
the  most  accurate  and  satisfactory  method  for  the  tcchnic 
estimation  of  uranium.  The  usual  quantitative  methods  fi 
estimation  of  uranium  are  reviewed  and  their  values  checke 
by  experiment,  and  new  methods  and  modifications  at 
suggested  as  the  result  of  experimental  comparison.  Aftt 
an  historical  introduction  the  following  subjects  are  dea 
with: — Separation  of  uranium  from  members  of  t 
and  sixth  groups;  separation  of  vanadium  from  in 
separation  of  uranium  from  members  of  the  third  and  fonrt 
groups,  particularly  iron;  separation  of  uranium  fan 
cobalt,  nickel,  and  zinc  ;  separation  of  uranium  from  th 
alkalis  and  the  alkaline  earth  metals  ;  separation  < 
uranium  from  the  alkali  and  alkaline  earth  metals  b 
electrolysis  of  acetate  solution;  separation  of  uranium  froi 
phosphoric  acid;  determination  of  uranium  as  oxide;  detei 
ruination  of  uranium  as  phosphate  ;  precipitation  of  uraaiu 
by  ammonium  ddiydrogen  phosphate;  the  volumetri 
malion  of  uranium  ;  titration  of  uranium  solutions  wit 
potassium  permanganate,  including  reduction  of  uran\ 
solutions  by  metallic  zinc,  metallic  aluminium,  metall. 
magnesium,  and  by  passing  uranyl  solutions  througi 
reductor  ;  reduction  of  uranyl  solutions  by  staniiou 
chloride  ;  estimation  of  uranium  in  pitchblende  by  th 
various  methods  and  by  ether  extraction.  The  coi 
drawn  from  this  investigation,  briefly  stated,  arc  ii 
follow-  : — 
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(1)  I»  order  to  separate  uranium  and  the  other  members 
I  group  i  from  the  metals  of  groups  5  ami  6,  the  solution 
hmild  contain  not  more  than  >  ne  pari  of  concentrated  acid 

iih. T  hydrochloric  or  nitric  arid)  in  50  parts  of  solution. 

(2)  The  separation  of  uranium  from  the  metals  of  groups 
and  I  is  best  accomplished  l>y  means  of  either  a  satin  itcd 

olution  of  sodium  carbonate,  or   cl-e   by   ether   followed 
v   a   saturated    solution    of   ammonium   carbonate.     The 
itter  method  is  preferable  when   the   introduction  of  fixed 
-  and  silica  is  undesirable. 
<:;i    rhe  ether  extraction   method  for  the  separation  of 
malum  from  iron  depends  on  the  fact   that  ferric     ' 
.  extracted  from    an  aqueous    hydrochloric  acid  solution, 
rhereas   the   uranyl   chloride   is   retained   in    the    aqueous 
elation.       For  this    separation     it    is    necessary  that    the 
hydrochloric  acid    used  for  the  solution    he  of  110  specific 
and  that    three   ether   extractions    he    made.     The 
ther   used  should  bo  free  from  alcohol,  and  also  previously 
D  up  with  hydrochloric  acid  (sp.  gr.  1  •!()). 
(•I)  The   separation  of   uranium    from    iron   by  means  of 
odium  carbonate   is  complete,  provided   a    large  excess  of 
saturated  solution  of  sodium  carbonate   be  used,  and  the 
olation  boiled  for  at  least  Id  minutes  after  the  precipitation, 
he  boiling  is  necessary  in   order  to  get  all  the  uranium  into 
olution.     By  such  treatment  no   uranium  remains  with  the 
roa,  which   is   completely  precipitated   as  ferric  hydroxide 
a  a  form  readily  filtered  and  washed. 
(6)  The   separation  of    uranium    from   the   alkalis    and 
earths  by  means  of  electrolysis  is  complete,  easily 
■  somplished,  and  gives  accurate  results. 
(6)  The    separation  of   uranium   from   the   alkalis    and 
ilkaline  earths  is  accomplished  by  precipitating  the  uranium 
hrec   times   from   a   hot   solution   with   ammonia    in     the 
i  e  of  ammonium  chloride. 
(.7)  The   separation   of   uranium    from   the   alkalis   and 
ilkaline  earths  by  means  of  an  excess  of  ammonium  phos- 
ihate  in  the  presence  of  ammonium  acetate   is    complete. 
i  he  precipitations  should  be  made  from  a  hot  solution  and 
iling  continued  for  at  least  15  minutes. 

(8)  The  yellow  slimy  amorphous  precipitate  of  an 
uamonium  nranate,  formed  by  precipitating  uranium  with 
immonia  in  the  presence  of  an  ammonium  salt,  is  converted 
nto  a  darker  crystalline  form  by  boiling  it  for  about  20 
Quotes,  and  then  allowing  it  to  settle  in  the  cold. 

(9)  The  separation  of  the  filter-paper  from  the  precipitate 
>f  ammonium  uranate  for  the  purpose  of  igniting  to  UO., 
"  I'.,!.),  is  unnecessary. 

(.10)  The  complete  oxidation  of  uranium  to  U3Os  is 
iccomplished  by  igniting  ammonium  uranate,  in  either  a 
platinum  or  porcelain  crucible,  over  a  blast-lamp.  This  is 
lone  by  having  the  crucible  in  a  slanting  position  and 
igniting  intensely  over  a  blast  lamp  for  about  ten  minutes, 
ifter  which  the  crucible  is  allowed  to  cool  in  a  slowly 
lecreasing  Hansen  flame. 

(11)  The  reduction  of  U3t  »s  to  UO.,,  as  recommended 
bj  Rose  for  the  purpose  of  control,  was  found  unreliable. 

(12)  The  estimation  of  uranium  as  phosphate  is  easily 
and  accurately  done  when  the  precipitant  used  is  ammonium 
phosphate,  in  the  presence  of  ammonium  acetate.  The 
precipitate  of  UO-.NI^POj  on  boiling  becomes  crystalline, 
and  is  easily  filtered  and  washed.  The  ignited  precipitate 
previous  to  weighing  should  be  moistened  with  nitric  acid 
isp.gr.  142),  dried  and  re-ignited  at  low  redness  in  a 
porcelain  crucible.  Above  this  temperature,  and  especially 
so  in    platinum,  a    reduction    of    the  (I  (|.  ed'.ii-   always 

Whenever  this   happens  it   maybe   reoxidized  to 
;'._< )-   by  moistening   the   greenish    ma--  with   nitric 
acid  (gp.gr.  1-42)  and   re-igniting   at   low  redness.     The 
ignitions  should  be  done  in  porcelain. 

The  most  rapid  determination  of  uranium  is 
accomplished  by  reducing  a  sulphate  solution  by  means  of 
pure  metallic  zinc  and  titrating  it  with  standard  potassium 
permanganate  solution  in  an  atmosphere  of  carbon  die 
liie  reductions,  whether  made  by  means  of  metallic  zinc, 
aluminium,  magnesium,  or  in  a  long  Jones  reductor,  were 
in  all  ea  es  complete,  anil  the  results  obtained  were 
a nt  with  those  obtained  graviinelrically. 


When    hydrochloric   acid  solutions   of  uranium    arc 
of    metallic    zinc,    ;,! nium,    01 

nesium,  the  reduction  goes  lower  than  UC14.     [tap   i 

:ll"<  in  Monde  I  CI.      H 

stannous  chloride  i-  used,  th  •  utterly  unreliable  ; 

ranium  in  an  hydrochlor 

of  uranium      C.  '1'.  T. 

Tellw  inn  ;   Xnr  Gravimetric  Method  of  l>  termining . 

A.  Gutbier.     Ber.  1901,  34,  [12],  2724-    2726. 
This  method  depends  on  the  fact  that  hydrazine  hydrate 
and   its   -alt-  separate  the    tellurium   quantitatively  from  all 
tellurium  compounds ;   i    d  trt  precipitated  either 

with  hydrazine  hydrate  itself  or  its  hydrochloride,  whilst, 
with  alkaline  solutions,  hydi 

The  author  describes  the  method  of  procedure  in  the  case  of 
telluric  acid,  and  from  this  tic-  application  of  the  procej 
other  tellurium   compounds   e.in  be    readily    derived 
roomy  platinum  or  porcelain  ha  led  with  a  spout, 

and  with  a  platinum  or  glass  cover,  a  weighed  quantity 
telluric  acid  is  dissolved  in  warm  water,  and  to  the  solution 
a  10— 20  per  cent,  solution  of  hydrazine  h\  Irate  i-  added 
by  moans  of  a  pipette  insert,  d  in  the  spout,  the  dish  bi  ii  g 
meanwhile  kept  covered  to  avoid  loss  by  spurting.  Action 
at  once  sets  in,  the  solution  assuming  a  dark  bine  to  black 
coloration,  and,  after  heating  to  boiling  for  a  short  time, 
metallic  tellurium  separates  in  flocks,  while  the  supernatant 
liquid   again   becomes    colourless.     A    further   quantity   of 

hydrazine  hydrate  is  added,  this  procedure  being  coutiii I 

until  the  teagent  causes  no  further  coloration  in  the  liquid. 
The  dish  must  be  kept  covered  and,  before  each  addition  of 
the  hydrazine  hydrate,  the  solution  rnn-t  be  heated  t., 
completely  precipitate  the  tellurium.  When  all  the  tellu- 
rium is  separated,  the  liquid  is  allowed  to  cool  somewhat, 
and  is  then  filtered  through  a  filter  which  has  been  dried  at 
105  until  constant  in  weight,  the  tellurium  being  washed 
repeatedly  with  hot  water,  and  finally  brought  on  to  the 
filter.  After  thorough  washing  on  the  filter,  the  precipitate 
and  paper  are  dried  at  105  carefully  and  quickly,  in  order 
to  avoid  oxidation  of  the  tellurium. — T.  II.  V. 

Molybdenum.;    Electrolytic    Determination  of .     L.  G. 

Kollock  ami  E.  F.   Smith.    .1.  Amer.   Chem.  Soc.  1901, 
23,  669—671. 

Ox  electrolysing  at  75°  C.  a  solution  of  sodium  molybdate, 
containing  0- 1302  grm.  of  molybdenum  trioxide  and  2  drops 
of  concentrated  sulphuric  acid  in  125  c.c.  with  a  current  of 
0'1  ampere  at  a  pressure  of  4  volts,  it  was  found  that  the 
whole  of  the  molybdenum  was  deposited  on  the  cathode  as 
a  black  deposit  of  hydrated  sesquioxide.  When  the  latter 
is  dissolved  in  nitric  acid  and  the  solution  evaporated  to 
dryness,  it  yields  white  molybdic  acid,  the  weight  of  which 
agrees  well  with  that  of  the  sodium  molybdate  taken.  This 
method  may  be  applied  to  the  determination  of  molybdenum 
in  molybdenite  which  is  first  fused  with  a  mixture  of  sodium 
carbonate  and  nitrate,  the  cooled  mass  being  then  extracted 
with  water  and  the  liquid  filtered,  acidified  with  sulphuric 
acid,  and  electrolysed.  In  ease  the  sulphur 'in  the  mineral 
is  to  be  determined,  the  filtered  aqueous  extract  is  acidified 
with  acetic  acid,  then  boiled  to  expel  carbon  dioxide,  and 
electrolysed.  The  sulphur  is  then  precipitated  as  barium 
sulphate  from  the  liquid  remaining  after  electn 

—  r.  ii.  p. 

Indiun.  ('.lien.:.  Ber.  34,  [12],  2763— 2765. 
Indium  can  be  determined  in  its  salts  by  precipitating 
their  hot  solutions  with  dimethylamine.  After  washing  and 
drying,  the  indium  hydroxide  is  removed  as  completely  a- 
possible  from  the  filter,  and,  after  the  latter  has  been  sepa- 
rately burnt,  is  ignited  and  weighed  as  1 

Indium  hydroxide  behave-  towards  bases  as  a  weak 
acid.  By  carefully  drying  the  precipitated  hydroxide  tit 
100  C,  the  meta-acid,  InO .  OK  is  obtained.  The  corre- 
sponding magnesium  indate,  (  Ini  >):.  (  >,Mg.3H„< ),  is  obtained 
by  heating  to  boiling  a  solution  of  indium  chloride 
with  magnesia  n  cl  powder,   insoluble  in 

water. 

The  author  has  prepared  indium  molybdate,  Iu.iMoii 
211,0,    by   precipitating   an   in  lium  salt    with    ammonium 
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molybdate.     It  is  a  bulky  white  precipitate  which   becomes 

horny  on  drying  j  its  formation  cm  be  used  as  a   humus  of 

rating    indium    from    nine.      Indium    platinocyanide, 

PtCr4)j,  i»  obtained  by  the  reaction  of  indium   sulphate 

on  barium    platinocyanide.     It   forms   white    hygroscopic 

:-  N  .I-,  imposed  on  heating. — J.T.D. 

ORGANIC  ClIEMISTIiY.—  QUALITATIVE. 

Cherry   Syrup   in-Raspherry  Syrup;    Detection  of . 

K.  Windisch.     Zeirs.  Untersuch.   Xahr.  Genussm.  1901, 
4.     ■-     v  :     825. 
Tin:  author  states  that  both  the  fruit  and  stones  of  cherries 
contain  amygdalin,  which  forms  hydrocyanic   acid  on  fer- 
mentation.    This  tact  is  used  for  detecting  the  admixture 
rry  juice  to  other  fruit  juices.     The  method  recom-   ! 
led  is  (is  follows:  20 — 30  c.c.  of  the  syrup  are  distilled 
about  -  C.C.  have  come  over.     To  the  latter,  one  drop 
each  of  tincture  of  gnaiaenm   and   very  dilate   copper  sul- 
phate solution  are  added.     The   formation  of  a  blue   colour 
indicates  the  presence  of  hydrocyanic  acid.     The   colour  is 
fugitive,    should  the  coloration  be  faint,  a  little  chloroform 
be  aided,     <  >n  shaking,  the  colour' dissolves  in  the 
chloroform. and  becomes  more  apparent.     As  some  cherries 
iin  very  little amygdalin,  negative  results  by  the  above 
•i  s!  do  not  prove  the  entire  absence  of  cherry  syrup. 

The  method  may  a'so  be  used  for  the  detection  of  cherry, 
wine  in  red  wines. — YV.  P,  S. 

•       harin   in  Wine  and  Beer  ;  Detection  of . 

)•'.  Wirthle.     Chem.-Zeit.  1001,  25,  [77],  816. 
The  following  improved  method   allows  of  the  detection  of 

j  mgnn.  of  saccharin  per  100  c.c.  of  wine,  which  cor- 
responds in  taste  with  about  0-12  per  cent,  of  sugar. 
C  e.  of  the  wine  are  evaporated  in  a  basin  to  about 
20  c.c.  which  is  introduced  into  a  separating  funnel  to- 
gether with  the  residue  in  the  basin  alter  stirring  up  with  a 
i if  sodium  hydroxide  and  water,  the  whole  being 
then  strongly  acidified  with  hydrochloric  acid  and  shaken 
up  with  three  separate  quantities  of  "iU  c.c.  of  ether.  The 
ethereal  solution  is  filtered  into  an  Krlcniueyer  flask,  mixed 
with  a  few  drops  of  concentrated  sodium  hydroxide  solution 
and  about  10  c>i.  of  water,  well  shaken,  and  the  ether  dis- 
tilled off.  The  liquid  is  introduced  into  a  small  porcelain 
basin,  to  which  the  rinsings  of  the  flask  with  a  few  drops  c[  j 
causl  3  some  water  are  also  added ;  a  small  piece   j 

(abont  1  grm.)  of  caustic  soda  is  then  placed  in  the  liquid, 
which  is  slowly  heated  in  an  air-hath  to  215°,  and  the  tem- 
perature kept  for  a  quarter  of  an  hour  at  21 5° — 220°,  the 
thermometer  being  placed  in  the  air-bath  so  that  the  stem 
from  37  up  is  above  the  cork.  The  cold  mass  is  extracted 
with  warm  water,  carefully  acidified  with  hydrochloric  acid, 
and  shaken  up  with  ether  and  light  petroleum  spirit.  The 
ethereal  liquid  is  evaporated,  the  residue  dissolved  in  a  few 
c.c.  of  water;  to  the  solution  thus  obtained  are  then  added 
a  few  drops  of  ferric  chloride  solution  of  such  a  strength 
that  a   layer  1  cm.  thick   has   a   pale  yellow  tint.     If  only 

I  small  quantities  of  saccharin  be  present,  i.e.,  less  than 
I  mgnn.  per  100  c.c.  of  the  wine,  a  dirty  brown  colour  is 
obtained  on  the  addition  of  ferric  chloride.  In  this  case 
the  liquid  is  mixed  with  a  little  water,  acidified,  and  shaken 
up  with  ether  and  light  petroleum  spirit,  the  ethereal  solu- 
tion being  purified  by  shaking  three  times  with  20  c.c.  of 
water,  carefully  evaporated,  and  the  residue  dissolved  in  a 
c.c.  of  water.  With  this  liquid,  very  dilute  ferric 
chloride  solution  gives  a  fine  violet  coloration. — T.  H.  1". 

harin;     A'iw    Reactions  for   the   Detection    of . 

M.Spica.   Gaz.  chim.  ital.  31,  [2],  41— 46.    Chem.  Centr. 

1901,  2,  [15],  871. 
The  methods  proposed  by  the  author  are  based  (11  upon 
the  conversion  of  the  imino  group  of  the  saccharin  into 
nitric  acid,  and  (2)  upon  the  oxidation  of  the  saccharin  to 
sulplianiinobenzoic  acid,  and  detection  of  the  latter  by 
lie  ans  of  the  diazo  reaction.  The  method  of  working  is  as 
follow-  : — The  liquid  (wine,  syrup,  &c.)  to  he  examined  is 
lined  with  pure  sulphuric  acid  (with  a  solid,  the  acid 
aqueous  extract  is  taken),  shaken  with  ether,  or  a  mixture 
of  ether  and   light  petroleum  spirit,  and  the  extract  divided 


I 


into  three  portions,  and  evaporated  to  dryness  on  the  wale 
bath      One  portion  is  examined  by  the  method  previous 
described  by  the  author  (Gaz.  cliini.  ital.  25,  [1].  207),  ft 
the  presence  of  salicylic  acid,  the  latter,  if  present,  new 
converted   into  picric  acid.     The  second  portion   is  treate 
with  a  lew  drops  of  pure  sulphuric  acid  and  a  small  crysti 
of  potassium  permanganate,  and  heated  gently  ;   the  excel 
of  permanganate  is  removed  by  oxalic  or  sulphurous  aoii 
and  the  mixture  diluted  with  a  few  c.c.  of  distilled  wate 
A   few  drops  of  a  solution  of  diphenylamine  hydrochloric 
are  then  added,  and   finally,  by  means  of  a  pipetti 
reaches  to  the  bottom  of  the  test-tube,  pure  sulphuric  a  lid 
run  in,  without  allowing  the  liquids  to  mix.     In  presence  ( 
saccharin,  the  well-known  nitrate  reaction  is  observed- 
blue  ring   at  the  zone  of  contact  between  the  two  liquidi 
The  test  is  stated  to  be  sensitive  to  the  extent  of  0-0007  pi 
cent,  of  saccharin  in  wine.     The  third  portion  is  mixe 
with   a  little  lime,  and  heated,   with  shaking,  to   incipiei 
charring.      A  few   c.c.  of  water  are   added,  the  mixtnr 
heated  to  boiling,  and,  after  standing  some   time,  the  liqui 
decanted  into  another  tube,  and  treated  with  a  few  drops  u 
pure  hydrochloric  acid,  and  a  small  piece  of  zinc.     Aft* 
about  twenty  minutes  the  reduced  liquid  is  poiircd  off,  am 
a    few   drops   of   dilute   alkali    nitrite  solution,    ai 
drops  of  a  solution  of  a-naphthylamine  hydrochloric 
Immediately,  or  after  a  few  minutes,  or  even,  when  only 
trace  of  saccharin  is  present,  in  the  course  of  some  burs, 
crimson-red  coloration  is  produced,  if  saccharin  be  present. 

-A.S. 

Formahl'  hyde  in  Milk  ;  Mollification  of  the  Sulphuric  Aci 

Test  for .     A.  G.   Luebert.     J.  Amer.   Cheui.  So 

1901,  23,  682—683. 
The  following  is  an  improved  method  for  the  detection  o 
formaldehyde  in  milk.     Five  grms.  of  coarsely    po 
potassium  sulphate  arc  placed   in  a   100  c.c.  flask,  5  c.c.  0 
the  mill;  distributed  over  it  by  means  of  a  pipette,  and  10  c.c 
of  sulphuric  acid  (sp.gr.  1  •  84)  carefully    poured  di 
side  of  the  flask,  which   is   now   allowed   to   stand 
until  the  colour  develops.     If  formaldehyde   is  present,  the 
violet  coloration  of  the  potassium  sulphate  takes  place  in  :i 
few  minutes,  the   colour  gradually  dispersing  through  tht 
entire  liquid.     If  no   formaldehyde  be  present,  the   liijuii 
will  at  once  assume  a   brown  colour,  rapidly  changing  t< 
black.     Milk  which  has  stood  for  several  hours  previous  tci 
testing  gives  the  reaction  even  more  rapidly  than   a  fresh 
sample.     The  test  is  sensitive  to  a  dilution  of  at  least  ocv 
part  of  formaldehyde  in  250,000  of  milk.— T.  IT.  P. 

Morphine  :   Characteristic  Reaction  for .     G.  Flcury 

Chem.-Zeit.  Rep.  1901,  25,  [76],  276. 
A  fragment  of  the  suspected  substance  is  dissolved  in  al 
porcelain  dish  in  a  drop  of  ^  sulphuric  acid  in   the  cold 
lead  peroxide  is  then   added,  and  the  mixture  is  stirred  for 
6 — 8   minutes.      After    standing   3 — 4   minutes,   the   clear] 
liquid   is  decanted  and  treated  with  a  drop   of  ammonia 
when   a  brown  coloration  is  formed,  due  to  the   pri 
of   protocatechuic   acid,   a   decomposition   product   of   th'' 
morphine.— T.  A.  L. 

OR GAN1 C  CHEMISTR Y.—  QUANTITA  TI  YE. 

Belladonna  and  Henbane ;  Differentiation  of  the  Extracts 
„f .     Stoeder.     J.  Pharm.  Chim.  1901, 14,  [7 

A  solution  of  0- 1  grm.  of  the  extract  in  2  c.c.  of  water  is 
shaken  with  10  c.c.  of  ether,  which  is  then  shaken  with 
5  c.c.  of  water  and  two  drops  of  ammonia.  lu  the  sasi 
of  extract  of  belladonna,  a  blue  fluorescence  is  observed 
in  the  ammoniacal  liquid. — A.  ('.  W. 

initiation  of  the 
J.   Pharm. 


Aconitine,  Belladonna,  and  Henbane;  Defer 

Alkaloids    in   Extracts  of .     Stoeder, 

Chim.  1901,  14,  [7],  297. 

Six  grms.  of  the  extract  are  dissolved  in  30 
60  c.e.  of  chloroform  and  3  c.e.  of  ammonia  i 
the  mixture  frequently  shaken  during  three 
of  the  chloroform  solution  are  filtered  off  I 
The  residue  is  taken  up  in  10  c.c.  of  N/10 
and  the  excess  of  acid  titrated  as  below 
abstract).— A.  ('.  W. 


c.c.  of 

ire  added,  and 
hours ;  5"  C.c 
nd  evaporated 
sulphuric-  acid, 
(see  following 
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teeacuanha   Root;    Determination  of    Uhaloids  in . 

Stoeder.  J.  Pharm.  China.  1901,  i4,  ( 7],  296—297. 
ii  ipecacuanha  powder  (12-5  grins.)  is  shaken  with 
.'.'i  c  c.  of  chloroform  and  lo  c.c.  of  ammonia  ai  intervals 
|iring  12  hours;  5  c.c.  of  water  are  added  to  make  the 
iwder  agglomerate.  The  chloroform  solution  is  filtered, 
i,|  100  c.c.  distilled.  The  residue  is  dissolved  in  29  c.c. 
,\  in  sulphuric  acid,  the  solution  filtered,  hi matoxyliu 
Idea,  and  the  excess  of  aeid  titrated  by  X  [0  alkali. 
i\  vomica  mnv  be  determined  in  tlio  same  mannei . 

—A.  C.  W. 

"(iibon    Bisulphide    in     Benzol ;    Detection    if — .     E. 

ek  ami' K.   Potmeiil.     Chem.-Zeit.  Rep.   1901,25, 
l  [76], 275. 

iik  method  employed  depends  upon  Hofmann's  reaction. 
-  II, Ml,  =  i  S(NH<  II,  hlI„S,  which,  especially 
alkaline  solution,  proceeds  very  rapidly.  The  alkaline 
lipoids  formed  is  detected  by  the  nitroprusside  reaction. 
he  method  is  a  speedy  one.  and  only  requires  about 
.  minutes  for  its  completion. — T.  A.  L. 

I  .V<  (c  Hydro-Compound  ;/' .     lis    Uses  and 

Quantitative  Detenninatimi.    \V.  Vaubel.     /Celts,  a 
I  hem.  1901,  [36],  892— S93. 

N    the   course   of  an   investigation    of    Indian    Blue   and 

idigo  Red,   the  author  found    that,   in   presence  of    zinc 

idigo  dissolves  to  a  deep   red  solution  in  alcoholic 

:   any  kind.     The  same  result  ensue-  when  the  zinc 

cd  by  iron,  ferrous   sulphate,  ferro-ammoniuir.  snl- 

hate,  aluminium,  tin,  or  palladium  ;  but   not  with    silver, 

,  copper,  or  platinum. 
The    method    adopted    for  preparing    this    new    product 
'  as  to  shake  up    5  grins,   of  Indigo   Blue   with    30  c, 
0 — 12    per   cent,    caustic    soda.    100  of  alcohol,  and 

of  zinc  dust  in  a   closed  vessel,  leaving  the  whole 
for    12  hours,  and  then  filtering  off  as  quickly  as 
ossible  from  the  residual  indigo  and  zinc  dust.    On  coming 
let  with  air,  the  product  i-  reconverted  into  Indigo 
I  line,  and  if  zinc   dust   be  added,   complete   decolorisation 
nd  formation  of  Indigo  White  occurs.     An  admission  of  air 
lien  results  in   the   reappearance   of  the  led  intermediate 
and,  which  finally  changes  back  into  Indigo  lilue. 
Though  at  first  the  compound  was   regarded  as  probably 
lining  zinc  and  -odium,  a  more  complete  examiua- 
,oii  led  to  its  being  considered  a  hydro  compound,  or  at 
be  most  an  alkali  compound,  and  the  author  has  given  it 
he  name  dihydroindigo  blue,  in  conformity  with  its  assumed 
o  imposition. 

Further  experience  has  shown  that  the  following  pro- 
nations are  the  best  for  the  preparation  of  the  product: — 
ndigo,  1  grin. ;  zinc  dust,  0'S — 1-2  grins. :  caustic  potash 
IS  per  cent.),  £0  c.c.  (or  a  corresponding  amount  of 
\aHO)  ;  alcohol  (98  per  cent.),  50  c.c.  An  excess  of 
considerably  hinders  the  reaction,  which,  on  the 
ithtr  hand,  does  not  develop  satisfactorily  when  the  alkali 
-  lose  than  the  quantity  stated. 

The  author  recommends  this  reaction  as  a  quantitative 
olorimetrie  test  for  indigo  ;  in  any  case,  the  rapidity  with 
vhich  the  reaction  begins  will  afford  an  indication  as  to  the 
lyeing  capacity  of  the  indigo. — C.  S. 

<i!k ;    Method   of   detecting   certain     Weighting    Matters 

in .     A.  Koiuanu.     Hull.   Soe.  Ind.   Alulhouse,  1901, 

329. 

\  sample  of  the  silk  to  be  examined  is  rinsed  in  hot  water, 
oil  is  then  boiled  with  Alizarin,  with  the  addition  of  chalk. 
;  is  afterwards  washed  and  soaped.  Pure  silk  thus  treated 
ikes  a  pale  pink  tin',  while  silk  weighted  with  tin  oxide  is 
lyed  an  orange  colour,  which,  if  alumina  be  also  contained 
n  the  silk,  is  more  or  less  red,  according  to  the  amount  of 
he  latter  present.  By  comparison  with  samples  of  known 
.'omposition,  it  is  possible,  approximately,  to  determine  the 
piantities  of  tin  oxide  and  of  alumina  present,  from  the 
lature  and  intensity  of  the  colour  produced.  Tannic  acid 
may  be  similarly  detected  by  treating  the  silk  with  a 
ferric  salt,  the  various  tannin  matters  giving  characteristic 
olours. — E.  B. 


Fats  in   Animal  Fat*)  Detection  of  Vegetable  ,  by 

i        ■     i/,  '.he  I      BSmi 
1  '"'"i-  1901,14,  [88],  931. 

According  to  the  author,  the  addition  of  :    per  cent.ot 

able  fat  to  an  animal  fat  raises  the  mi  Itiog  point  of  the 

il  or  phytosti  rol  acetate  bj  i  6  C  From 
50 — 100  grins,  of  the  fat  are  saponified  and  extracted  with 
ether.  The  crude  phytosterol  is  recrystallised  from  a  little 
alcohol,  and  then  converted    into  the  acetii  .  .iting 

with   acetic   anhydride.      This   ester   onlj  with 

difficulty  in  alcohol.— C.  A.  M. 

Cholesterol  and  Phytosterol;   Quantitative   Extraction  of 
from   Fats.      B.   Ritter.     Chem.-Zeit.    1901,   25, 

[81], 872. 

owing  simple  method  is  stated  to  _\  ield  higher 
results  than  those  obtainable  by  any  of  the  other  published 
methods.     Abu,  of,  the  fat   ore   heated  on   the 

water  hath  iu  a   porcelain  basin  of  about  1     litn   capacity, 

with  about   lOOc.c.  of  alcohol.     When  the  alcol 

a  hot  solution  of   8   gi  Hum   iu   160  c.c.  of  99 

cent,    alcohol    is    introduced,    and    the    hea  nued 

until  the  alcohol  has  evaporated,  after  which  75  grms. 
of  sodium  id  sufficient  water  to  dissolve   nearly 

the    whole  id'   the  contents   of  the  basin   are  added.     The 
liquid   is  continually   stirred   and   evaporated    to  dryness, 
thi     drying   being   eventually   completed   in    the   ovei 
80    C.     The  mass   i-  then  pulverised,  and  the  fine  pewder 
left  in    the  hot-water  oven,  and  finally  ime  in  an 

exsiccator  over  sulphuric  acid.  It  is  next  extracted  for 
about  nine  hours  in  a  Soxhlet  apparatus  with  ether,  and 
the  ethereal  extract  transferred  into  an  Erlcnmeyer  flask, 
leavi  ■   the  small  quantities  cf  soap  and  glycerin 

adhering  to  the  sides  of  the  extrai  I  i  is 

washed  out  with  ether,  the  combined   -  ,  washings 

:    to  dryness  on    the   water-bath,  and   the  residue 
Little  alcohol  as  possil  I  isk,  which 

holds  about  a  litre,  is  then  nearly  filled  with  water,  little 
by  little,  with  const  mt  shaking.  The  precipitate  is  collected 
on  a  filter,  washed  with  water,  and  dried  on  the  paper  at 
about  61 '  C.  When  dry  it  is  transferred,  with  the  aid  of 
ether,  into  a  weighed  flask,  and,  after  evaporation  of 

.  dried  at   LOO    -120   C.  and   wi  i  a  ol 

the  -odium  chloride  is  more  than  one  of  disintegration,  for 
it  cannot  be  replaced  by,  e.jr.,  paper  or  sand. — C.  A.  M. 

Sulphur  in  Oils:  Determination  of .     T\   lean.     Ann. 

Chiin.  anal.  appl.  6,  321.     Chem.  Centr.  1901,  2,    [15], 

The  so-called  solidified  ("gefroiene ")  oils  are  produced 
by  the  incorporation  of  varying  quantities  of  sulphur,  i'or 
the  determination  of  the  sulphur,  .">  grms.  of  the  oil  are 
heated  in  an  enamelled  iron  crucible  to  150'  C,  4  c.c 
caustic  soda  of  36°  B.  and  2  c  c.  of  alcohol  added,  and  the 
while  evaporated  to  dryness  with  constant  stirring.  The 
soap  is  dissolved  in  warm  water,  precipitate!  by  adding 
excess  of  sodium  chloride,  filtered,  and  washed  with  salt 
solution.  In  the  filtrate  the  sulphur  compounds  formed 
are  titrated  with  N/10  iodine  solution,  after  the  addition 
of  sodium  carhouate  and  starch  solution.  1  c.c.  of  N  lo 
iodine  =  0-0016  grin,  of  sulphur.  The  author  found  iu 
these  oils  from  0-58  to  0'70  per  cent,  of  sulphur;  in 
colza  oil,  0' 031  percent.;  and  in  rape  oil,  0044  per  cent, 
nr. — A.  8. 

Alkalinity  i  Indicators  for .      Alterability  of  Stored 

lime    Sugars.        Kohler.       Zeits.     Vere;ns     deutschen 

Zuckerind.  1901,  51,  [516],  663—684. 

Tiik  regulations  which  came  into  force  on  January  1st  for 
the  determination  of  the  alkalinity  of  raw  sugar  have 
caused  great  dissatisfaction,  part  of  the  sugar  made  in  the 
earlier  part  of  the  season  being  found  acid,  and  therefore 
subject  to  a  deduction,  only  alkaline  and  neutral  sugars 
being  considered  fit  for  delivery.  Phenolphthalein  is 
to  by  the  raw  sugar  manufacturers  as  unsuitable, 
but  ihe  refiners  refused  to  accept  litmus  .-  indicator. 
Consequently  the  Silesian  Section  of  the  Union  appointed 
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iction  of  various  indicators,  aitd 
itermine   t  il  nit;   in   raw   sugars 

durioj 

that  Hergfeld's  method  was  satisfactory  for 
:    !  -il  alkaline  and   acid  sugars,  but  re- 

ir.  1-  the  examination  of  neutral 
lino  of   tlu'   eight    samples  examined  was   pro- 
noun-   i    '  ;■    pari    of   the   commission   to   be   alkaline  by 
1  era,  a  :id.     The   sugar,  however, 

w.i<  quite  ueutr.il  ;  in  fact,  to  litmus  and  turmeric  it  w*9 
alkaline.  For  when  ~>  e.c.  of  centiuormal  acid  were  adileil 
to  the  10  pe:  cent,  sugar  solution,  no  noticeable  change  of 
.  but  on  adding  1  to  2  e.c.  of 
:-.  irmal  alkali  a  distinct  red  colour  was  visible.  A 
literal  interpretation  of  Herzfeld's  instructions  would  make 
this  sugar  I         S  nol  alkaline,  but  as  acid. 

The  comm'n  tee  therefore  propose  a  provisional  modifi- 
.ii  that  in  the  case  of  neutral  sugars,  or  those  which 
give  ni>  red  colour  with  neutral  phenolphthaleiu  water,  one 
of  the  three  following  methods  be  used: — (1 )  To  the 
10  per  cent,  sugar  solution  1  to  3  e.c.  of  centinormal 
alkali  is  added  :  it'  a  red  coloration  appi  ,ir-  th  !  sagar  is  to 
be  pronounced  neutral  or  not  acid;  (2)  a  portion  of  the 
sugar  is  to  be  placed  on  litmus  paper  and  sprinkled  with 
water;  if  the  paper  is  coloured  blue,  the  sugar  is  to  be 
pronounced  not  acid;  (8)  the  spot  method  with  turmeric 
is  to  be  applied.  Further,  it  is  suggested  th:it  the  term 
neutral  sugar,  or  not-acid  sugar,  be  also  introduced. 

The  spot  method  of  H.  Steffens  is  made  by  means  of  a 
thin  tube  drawn  out  to  a  capillary,  with  the  end  cut  off 
sharp  ;it   ri  les.      The  sugar  solution  is  applied  with 

this  tuhe  to  :i  paper  coloured  with  sensitised  turmeric. 
Alkalinities  of  1  in  160,000  have  thus  been  distinctly 
shown. 

flerzfeld  maintains  that  it  is  unscientific  to  speak  of  a 
neutral  sugar,  that  phenolphthalein  is  the  best  indicator 
for  certain  substances  which  are  present  in  raw  juice,  act 
the  part  of  acids,  and  give  the  juice  the  power  of  self- 
inversion  when  heated.  Such  bodies  are  pectin  substances, 
which  are  converted  into  parapectic  acid  on  heating; 
asparagm  and  glutamin,  which  at  higher  temperatures  show 
increased  aeid  properties  ;  the  latter  are  only  imperfectly 
removed  on  defecation. 

A  sugar  which  had  been  found  to  be  neutral,  but 
alkaline  to  turmeric,  was  heated  in  solution  for  16  hours 
at  95°  ('.,  and  showed  0*26  per  cent,  of  invert  sugar. 
Another,  that  was  alkaline  to  phenolphthalein,  heated  for 
the  same  time,  showed  under  0-05  per  cent. 


Ostw.iid  regards  the  iim-rsionof  sugar  as  tho  true  te 
of  acidity,  so  that  indicators  are  only  a  secondary,  and  a 
always  a  reliable  sign.  Sugars  also  which  are  uot  alkali) 
nolphthalein  frequently  keep  well  it  store,  no  doub 
but  those  which  are  alkaline  keep  better,  an.l  it  mui 
ultimately  be  of  great  advautage  to  manufacturers  I 
produce  only  such  sugars.  — L.  J.  do  IV. 

Malt     Extracts;      Examination      of      Commercial    

W.  .1.  Sykcs   and   C.     V.  .Mitchell.     Analyst,   1901,   2( 

-.'27— 231. 
For  the  determination  of  total  solids,  the  specific  gravity  < 
a  10  percent,  solution  of  the  extract  was  taken  and  th 
number  of  grms.  per  100  e.c.  found  by  referring  t 
Sehultze's  table.  The  phosphoric  acid  was  precip 
phosphomolybdate,  weighed  as  the  ammonium  compoum 
and  the  result  divided  by  28 -5. 

The  statement  of  Bonier,  that  zinc  sulphate  can  rcplac 
ammonium  sulphate  for  salting  out  "  albumose  nitrogen  "  i 
malt  extracts,  has  not  beeu  confirmed ;  the  authors  cit 
numbers  which  show  that  both  sulphates  give  practical! 
the  same  results.  In  sonic  cases  letermiuations  were  mail 
of  the  "  nitrogen  "  precipitated  by  bromine  in  the  tiltrat 
from  the  zinc  sulphate  precipitations  by  Allen's  modific: 
tions  of  Rideal  and  Stewart's  method.  It  was  found  th; 
the  amount  precipitated  in  this  way  closely  approximated 
that  of  the  albumose  nitrogen  and  to  that  precipitated  l> 
phosphotungstic  acid. 

The  specific  rotatory  power  was  determined  in  the  10  ps 
cent,  solution,  and  calculated  on  the  total  solids.  Kieselgttl 
was  found  to  aid  the  clarification. 

In    the    estimation   of  the   diastatic    power   the  author 
decided  to  dilute  the  sample  under  examination  to  a  specifi 
gravity  of  1013 — that  is,  to  the  same  specific  gravity  as  thl 
malt  extract   used  in  determining  the  diastatic  power  of 
malt,    and   to   calculate  the  result  in  the   same   waj    as 
cxamining  a  malt.     This  will  give  an  estimate  of  the  amout 
of  diastatic  power  which  has  been  lost  during  the  ni 
tare,    of   the    extract.      For   example,    a   commercial   ma 
extract  was  diluted  to  a  specific  gravity  of  1013  ;   1  c.8.  i 
this  was   added   to  100  e.c.   of  a  2    per   cent,   solution  < 
soluble    starch,   and    after  the    prescribed   treatment    th 
reduced    copper   weighed    (this   Journal,    1896,    560),     . 
correction  was  made  for  the  reducing  substances  present  i 
the  malt  extract. 

The  following  table  gives  the  complete  results  of  th 
analyses  of  a  series  of  malt  extracts;  also  of  seven 
substances  which  might  be  used  as  adulterants  :  — 


Water. 

lotal 

Solids. 

Ash. 

Phosphoric 
acid. 

Total 
Nitrogen. 

Albumose 
Nitrogen. 

Nitrogen 

precipi- 
tated liy 
Phospho- 

tUUL'Stic 

An  1. 

Ammo- 

ni.'ltcd 

Nitrogen. 

Reducing 
Substances 
as  Maltose 

Specific 
notation 
of  Solids. 

.  Wort,  vim  rated  on 
water-bath. 

18-80 

19-90 

19-90 

18-20 

■->:;■  1 

21-1 

21-3 

19*9 

17-.-. 

2ft 

21-1 

15-8 

2f9 

18-0 

81-20 

80-1 
sn-1 
Sl-H 
7fl*6 

Ts-ll 
7s'7 
80-1 

s-J-.-.ll 

76-8 
78-9 

84*2 

75-1 

1-60 

1-01 
1-62 

1-02 
1-90 
1-32 

i  ■  7a 

2-20 

run 

2-10 

.1-90 
o- .V, 
0-5.-, 

1-0 

0-67 

0-49 
0"60 

o-sa 

0-76 

0-53 

u-77 

066 

0'75 

n-79 

1-15 

0-063 

n '23 

"'21 

069 

0.70 

0-42 
0-79 
053 
n-77 
1-52 
1-08 
0-68 
0.93 
2"  25 

ii 

0-19 

U-30 

0*09 

0-15 
0-098 

0*19 

017 

o-ii 

0  103 
0-21 

.. 
019 

0-05 

0-09 
0-021 
0*082 

59-5 
tfl*M 

52-3 

3  4-11 

56-0 

58-2 

56"1 

51  'i 

52-56 

•15-60 

(!2-8 

50'S 

55*08 

97-2 

1<W8 
117-3 
110*8 
B7'9 
111-5 
68*8 
87-8 
lt.'i 

sV'.l 

38*1 

128*2 
168*1 

131-1 

11*1 

12i 
lin 
131 
51 

25  7 

M'O 

''non-fermentable." 

a   syrup 

in  Alcoholic  Liquids;  Determination  of  . 

/        ,    angew.    Chcm.     1901,    14,    [38] 

95 1 . 

The    author's   method    is   based    upon   the    fact   that    the 

l  readily  form  esters  with  nitrous  acid. 

liquid    under   examination   i-   treated  with 

and  then  extracted  by  shaking  with  carbon 

'  :  I  oil  in  the  extract  is  converted  into 


—J.  L.  B. 

nitrous  esters  by  treatment  with   sodium  nitrite  ami  potas 
sium  bisulpbate,  ami  the  excess  of  nitrous  acid  remi 
treatment    with    sodium   bicarbonate.     The   liquid    is   thei 
shaken  with  water,  and   the   combined  nitrous  acid  titrate 
with  permanganate    in   a  sulphuric   acid  solution  v 
kept   cool   in    ice-water.     Any    aldehydes    which    may   I' 
present    in   tli"  carbon  tetrachloride  solution  ai 
removed  by  means  of  sodium  bisulphite. — ( I   A.  M. 


NoT.so.isoi.]       THE  JOUKNAL   OF   THE   SOCIETY    OF   CB.EAIICAL   INDUS 


1149 


Ibumnoitls;     Determination  nf  the    Decomposi  /'  0 

ducts  of  .      E.   Hurt.     Zeits.  physiol.  Chem.  33, 

»4T— 362.     Chem.  Centr.  1901,  2,  [15],  854     856. 

nils   obtained   by   Ilaslam   (see  this  Journal,  1901, 
.il),    as    to    tin'    amount    of     hexone    bases    sriveu    by 
.iiiini-.'     .ii   decomposition    with   boiling    ililute  sul- 
liurii-  acid,  differed  from  those  obtained  by  Pick  (Zeits. 
Chem.  28,  219),  who   used    boiling   concentrated 
vdrochlor'n-    acid.       In    an    attempt    to    discover   an   ex- 
tinction  of    this    difference,    the    author    prepared     two 
of    heteroalbumose    from     syntonin,     (1)     by    a 
ion  process,  and  (2)  by  l'ick's  alcohol-precipitation 
lethod.      Both   preparations    contained   about    Ii'.-l    per 
i-nt.  of  nitrogen    (on    the   asli-freo   substance),    but    the 
obtained    by    precipitation     with    alcohol    yielded 
inch  more  ash  (consisting  essentially  of  sodium   chloride) 
i:ui  that  obtained  1>\   coagulation.      From  the  filtrates  from 
is    heteroalbumose,   protalbumose   was   also  prepared  by 
.din's    method   (Zeits.    physiol.    Chem.    25,    152).       The 
substances  were   then   decomposed  with   sulph   ric 
.■id.     The  following  results  ■were  obtained:  — 


S 


Heter  •       a] 

b  J     I'r 

i-    cipital  i  in 
with 

Alcohol). 


i;j  ; 

10'29 

- 

,uli- 

S-S4 

31  •« 

Percentage  i  E  Toto    N  it  r  igen. 

I  ".'J  5-76 

17- 16 

.'>■;.;  --1.  :;■;<; 

2'92  *-95 


87-71 


9-17 


The  figures  show   that   the   heteroalbumose   obtained  by 
iiecipitatiou  with  alcohol   yields  less  bumin-nitrogen  iand 
torrespondinglv  more   lysin-nitrogen   and  amniouia-nitro- 
m  that  obtained  by  coagulation.      This   diminution 
if  the  yield  of  humin-nitrogeu   is   undoubtedly  due  to  the 
e  of  a  fairly  large  quantity  of   sodium   chloride,  and 
by  further  experiments,  the   author  found  that  by  decom- 
position will,  sulphuric  acid  in  presence  of   sodium  chloride 
lium  sulphate,  and,  to  a   less  extent,  of  dilute  hydro- 
chloric  acid),    albumin     can    in    some    cases    give    non- 
uitrogenous  hiuuin  substances. — A.  S. 

Formaldehyde;     Determination    of  .      A.    G.    Craig. 

J.' Amer.  Chem.  Soc.  1901,  23,  638- 
Vakioi's  methods  for  the  determination   of  formaldehyde 
or  trioxymethvlene   have   been   examined   by    the  author. 
with  the  following  results.     The  acid  permanganate  method 
yields   concordant   numbers.      The   Griitzner    method   of 

with  potassium  chlorate,  a  measured  volume  of 
standard  silver  nitrate  solution  and  nitric  acid,  and 
weighing  the  silver  chloride  formed  on  titrating  the  re- 
maining silver  nitrate,  seems  to  give  unreliable  results. 
In  Blank  and  Finkeubeiner's  method,  1  grm.  of  trioxyme- 
thylene or  2  c.c.  of  formaldehyde  is  mixed  with  25  e.c.  of 
double  normal  soda  solution  in  a  flask,  and  50  c.c.  of  2j 
or  :!  per  cent,  hydrogen  peroxide  added  cautiously,  the 
addition  lasting  three  minutes ;  after  standing  for 
10  minutes,  the  liquid  is  titrated  with  sulphuric  acid  using 
litmus  as  indicator.  As  thus  carried  out.  the  method  gives 
good  results.  The  Legler  method  which  depends  on  (In- 
formation of  hexamethylene  tetracaine  by  the  action  of 
ammonia  on  formaldehyde  yields  accurate  result?. — T.  H.  P. 

Phenol,  Salicylic  Acid,  and  Salol :  Determination  of . 

in   Dressings.      F.   Telle.       J.   1'harin.    China.  1901, 14, 
[7], 289— 291. 

I\  place  of  using  bromine  water  iu  titrating  phenol,  sali- 
cylic acid  and  salol,  the  author  proposes  to  add  standardised 
sodium  hypochlorite  solution  to  an  aeid  solution  containing 
potassium  bromide.  The  hypochlorite  solution  is  prepared 
by  diluting  35  c.c.  of  the  commercial  solution  (containing 
about  10  per  cent,  of  available   chlorine)   to    1   litre.     One 


t  -  6  Br.,  L  mi  oil i: 

The  pri  as  follows  —  J  grms. 

'  '  dressing,  cnl  ol  torn  into   p  with 

alcol  flask,  and  2 

ent.)  added.     After  shaking 

!.  the  liquid  boiled,  cooled,  m  ide   up  to  thi   mark     nd 
I  "5  e.e,  of  water  added  .    volume 

on.     I  be  Bask  is  well  shaken  and  the 
liquid   filtered  ;    50    c.c.  are  I  estimation 

salicylic   acid, 

added  5  e.c.  of  potassium  bromide  and  15  drops  of  hydro - 
phlori  ■  acid,  the  I  then  run  in  until  the  liquid 
appears  yellow.     In  the  ca  ...  each 

of  chloroform  and   alcoh.  '               I  . 
titration  the  former  is  seen  to  be  yellow. A.  C.  W. 

Caff<  ''  of  .       Ileitter.      (  h  o,. -Zeit 

1901,  25, 

The  author  classifies  the  methods  discu 1  by  Juckenaclc 

and  Hilger  (this  Journal,  L897,  567).  As  regards  the 
methods  in  which  water  i-  used  as  the  extracting  solvent, 
he  considers  these  liable  to  give  erroneous  n  :    has 

been  unable  to  avoid  loss  in  using  the  I   Brnnner- 

I.,  ins    (this    Journal  j,       i  If    ,  ,  ,.ntS) 

chloroform  is,  in  his  opinion,  the  most  satisfactory,  and  he 
has  obtained  verj  [ant  results  by  Keller's  m 

extraction  (this  Journal,  1897,  568).     Oh  the  other  hand, 
the  method  of  purification   used  by   Keller  is  slated  to 
liable  to  cause  loss,  so  the  following  modification 
mended  : — The  chloroform  extract  is  freed  from  chloroform, 
and  the  residue  taken  up  with   15  c.c.  and  subsequently 
with  thtee  successive  portions  of  .")  e.c.  of   water  on  the  hot 
water  bath,   and   filtered.      The   aqueous  extract   is    tl 
extracted     with     chloroform,    and     the    residue    left    on 
.  vaporation  of  the  chloroform  dried  at  85    i  ..  and  wi  ighed. 
The    caffeine  thus  obtained    is    white   and   crystalline,  and 
only  in  the  case  of   Paraguay   tea  is   it   slightly  coloured. 
The   method   was    found   to  give  accurate  test 

experiments.— C.  A.  M. 

Morphine  in  Opium  :  Determination   of  b/   mi 

oj     >  al  Silver  Chloride.     C.  Keichard.     Chem.- 

Zeit.  1901,  25,  [77],  S16— 818. 

Tue  author  finds  that  the  use  of  ammoniacal  silver  chloride 
has  advantages  over  that  of  silver  nitrate  for  the  deter- 
mination of  morphine  (see  this  Journal,  1901,  160).  In 
the  case  of  the  first  reagent  the  presence  of  chloro-coni  - 
pounds  exerts  no  disturbing  influence  on  the  determination  ; 
the  reaction  also  takes  place  more  quickly  than  with  silver 
nitrate.  The  procedure  is  as  follows:— -(1)  If  the  opium 
is  not  in  the  solid  state,  but,  for  instance,  in  alcoholic 
solution,  the  latter  is  mixed  with  three  times  ils  volume 
of  water  and  evaporated  on  the  water  bath  to  one-third 
of  the  total  volume.  (2)  For  solid  opium,  a  weighed 
quantity  of  the  dry  powder  is  treated  with  10  to  20  times 
its  weight  of  boiling  water  ami  the  solution  frequently 
ted  for  the  space  of  an  hour,  by  which  time  all  the 
morphine  is  in  solution.  The  solution  obtained  in  either 
of  these  ways  is  filtered  from  the  insoluble  residue,  which 
is  washed  several  times  with  small  quantities  of  boiling 
water.  To  the  total  filtrate  is  added  a  slight  excess  of 
ammoniacal  silver  chloride,  the  liquid  being  then  warmed 
to  accelerate  the  reduction.  The  brownish  tint  of  the 
liquid  due  to  the  precipitation  of  the  alkaloids  of  the 
opiuru  by  ammonia  gradually  changes  to  the  black  of  the 
reduced  silver.  After  several  hours  the  precipitated  silver 
and  mixture  of  alkaloids  are  filtered  off  and  washed  with 
hot  water  until  the  wash  water  becomes  clear  and  gives 
no  black  coloration  with  ammonium  sulphide.  After 
drying  at  l;so:  C.,  the  filter  paper  is  burned  and  heated  with 
the  precipitate  in  a  weighed  p  rcelain  crucible  until  the 
latter  becomes  constant  iu  weight.  Two  atoms  of  silver 
correspond  with  one  molecule  of  crystallised  morphine 
(CJ7Hi903N  +  Hj< »;.  In  none  of  the  samples  of  opium 
examined  by  the  author  could  the  presence  be  detected  of 
compounds  such  as  sugar,  which  like  morphine,  have  the 
property,  under  certain  conditions,  of  reducing  ammoniacal 
silver  chloride.     Should  such  substances  be  suspected,  the 
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I  be  precipitated  by  means  of  ammonia  and 
,  filtration,  the  filtrate  being  then  trotted  with 
,linn  chloride;  any  reduction  of   the   latter 

.  mad:  evident — 1".  H.  1'. 

Bath  and  Evtracl  of  Pomegranate  B.irh  ; 

Determination  of  .     NT.  Stoeder.     Pharm. 

Centrall.   42,  [86],  54T. 

jranaU    Bark.  —  30  grms.   of  tin-   dry   piwder  are 

ted  with   1O0  c.c.  of  chloroform  an  1  S  c.c.  of  solution 

i  amonia,   and    allowed  to    stand   for    12-  hours   with 

frequent  agitation;  80  c.c.  of  water,  or  sufficient  to  causi 

,l,e  Bcj  of  the  powder,  is  then  added,  and  after 

thoToi  ugi  the    mixture    is    allowed    to    subside. 

.   the  chloroform  solution  (=  IS  grins,  of 

i  withdrawn,  filtered,  and  the  filter    washed 

with  m  »re  chloroform  until  a  drop  of   the  filtrate  when 

evaporated  leaves  a  residue  which  gives  no  precipitate  with 

Two-thirds  of  the   chloroform  is   then 

1    off,    the   residue    transferred    to    a    separator,    the 

■i:    washed     out     with   two    successive 

of  «rra.    The  chloroformic  extract  is  then  shaken 

ith  in  c.c,  i  [  N  10  HC1  solution,  and  the  acid  alkaloidal 

solution  fill'  red.    The  chloroform  extract  is  then  washed  with 

sncces  o  ich,  of  water,  which  are  then 

- 1  through  the  same  filter,  until  the  filtrate  is  free  from 

alkaloidal   an  1    a  id    reaction.     Three  drops  of    1  per  cent. 

alcoholic  -elation  of  hematoxylin    are    then  added,  and  the 

amount  of  free   acid  titrated  back  with  N/ 10  alkali.     The 

.  .  molecular  weight  of  the  total  pomegranate  alkaloids 

is  taken   as  being   117-6.     From  0-4  to  0-5  per   cent,  of 

alkalo  I    bs  present  ia  bark  of  European  origin,  or 

from  I'T  to  2  p  '■  cent  in  East  Indian  bark. 

Extract  of  Pomegranate  Bark. — Dry  extract  of  European 
pomegranate  should  yield  from  1-25  to  1*5  per  cent...:' 
total  alkal  rids  n  hen  treated  as  follows  :— Six  grins,  of  the 
extract  are  thoroughly  rubbed  down  with  a  mixture  of 
10  c.e.  of  solution  of  ammonia  and  25  c  c.  of  water,  and 
allowed  to  stand  for  three  hours,  with  frequent  shaking. 
i20  c.c.  of  chloroform  are  then  added,  and  the  mixture  left 
for  another  12  hours  with  frequent  agitation.  It  is  then 
allowed  to  separate  and  1  c.c.  of  the  clear  aqueous  liquid  is 
withdrawn,  shaken  out  with  :j  c.c.  of  ether,  and  the  ether 
evaporated;  the  residue,  when  treated  with  4  drops  of 
water,  should  give  no  alkaloidal  reaction  with  Mayer's 
solution.  HO  c.c.  of  the  chloroformic  solution  (  =  4  grms.  of 
the  extract)  are  then  withdrawn,  and  treated  by  the  method 
prescribed  above  for  pomegranate  bark.  Extract  of  East 
Indian  pomegranate  bark,  should  contain  from  4  to  5  per 
cent  of  alkal. id-;  of  this,  therefore,  only  ^  grms.  should 
be  taken  for  the  alkaloidal  determination. — J.  O.  U. 

Quebracho    Extracts,    Soluble    in    the    Cold,    ami    their 
Chemical  Analysis.     J.  Paessler  and  W.  Appeluis. 

See  under  XIV.,  paijc  1 124. 


XXIY.-SCIENTIFIC  &  TECHNICAL  NOTES, 

Radt ,       '        /-  ad.     K.  A.  Hofmann  an!  E.  Strams.    Ber. 
34,  [12],  8033— 3039. 

The  authors  have  again  prepared  radio-active  lead  sulphate 

from  a  large  number  of  minerals  containing  uranium,  and 

have  confirmed  the  results  already  published  (this  Journal, 

19  ii,  76,  290,  and  625).    The  principal  steps  in  the  process 

of   preparation    were  —  evaporation    with   sulphuric    acid ; 

conversion  of  the  sulphates  into   sulphides  by   treatment 

with  ammonium   sulphide ;    evaporation   of  the   sulphides 

with  hydrochloric  acid ;  extraction  of  the  chloride  mixture 

with  NaCl  solution  (in  which  radio-lead  chloride  dissolves 

u.a,i  >  ordinary  lead  chloride  mostly  insoluble); 

precipitation  with   ILS;   conversion  ol  the  sulphide  into 

and  heating  the  latter  to  150    for  several  hours. 

■   ubles  ordinary  lead   ic  the  formation 

ble  -ulphate  and  chromate  ;  precipitation  from  acid 


solution  by  1LS  :  solubility  of  its  salts  in  KOH  solution 
solubility  of  the  chloride  and  nitrate  in  water;  prccipitstiol 
by  ammonium  carbonate  ;  ami  in  the  insolubility  cf  tb|  : 
neutral  chloride  in  alcohol  (96  percent.).  It  differs  f  rot 
ordinary  lead  in  the  ready  solubility  of  its  chloride  in  XaC1 
solutions  ;  it  may  be  separated  from  lead  by  the  additio 
of  pure  NaCl,  whereby  the  lead  is  mostly  precipitated  an 
the  active  substance  remains  mostly  in  solution;  or  dibit 
llt'l  (3  per  cent.)  may  be  poured  over  the  chloride  an  | 
H..S  then  passed,  when  the  new  substance  will  go  int 
solution,  the  free  acid  preventing  formation  of  its  sulphidt 
Another  point  of  difference  is  that  its  chromate  is  not  con 
verted  into  sulphate  by  repeated  wanning  with  dibit  I 
sulphuric  acid:  it  must  first  be  digested  with  ammoniaiil 
sulphide  and  the  residue  then  evaporated  with  11(1  aoi 
H.,so,.  If  the  sulphides  prepared  from  the  sulphates  he 
means  of  ammonium  sulphide  are  treated  with  fuuiiiijt 
hydrochloric  acid  at  the  room  temperature,  ordinary  lea 
sulphide  remains  brownish-grey  for  a  considerable  time 
whereas  radio  -  lead  sulphide  becomes  white  at  once 
Ordinary  PbSl)4  gives  a  blue  luminescence,  under  tin 
cathode  discharge ;  whilst  the  radio-active  sulphate  give 
a  bright  blue  radiation  and  phosphoresces  in  addition 
The  active  salts  sometimes  become  rose-coloured,  but  >h 
authors  do  not  know  the  conditions  which  give  rise  to  tbi 
colour. 

The  radio-activity  of  the  sulphate  cannot  be  due  to  thi 
admixture  of  or  induction  by  radium,  polonium,  oi 
actinium,  as  mixtures  prepared  from  these  bodies  am 
ordinary  PbS04  are  completely  decomposed  by  the  authors 
method  of  isolation  and  yield  inactive  PbSI  *, 

In  causing  the  discharge  of  the  electroscope,  all  tin 
salts  of  radio-active  lead  examined  are  nearly  oqualh 
powerful.  Only  the  sulphate,  however,  affects  the  photo 
graphic  plate  through  aluminium  and  through  glass.  Tht 
sulphide,  chloride,  chromate,  &c,  prepared  from  stronglj 
active  sulphate  were  photographically  inactive,  but  on  re 
converting  them  into  the  sulphate,  the  activity  was  restored 
The  activity  of  radium  and  polonium,  on  the  other  hand 
is  practically  the  same  in  all  their  compounds.  If  tin 
radio-active  sulphate  be  evaporated  with  nitric  and  sul- 
phuric acids,  or  if  it  is  heated  for  15  hours  in  the  air  at 
450°  C,  the  photographic  activity  becomes  especially 
powerful;  the  activity  disappears  after  about  six  months, 
but  can  bo  restored  by  exposing  the  sulphate  to  cathode 
rays.  If  the  sulphate  is  only  partly  converted  into  sul- 
phide, by  heating  it  with  sulphur,  the  activity  is  destroyed, 
but  returns  on  allowing  the  substance  to  oxidise  back  to 
sulphate  in  the  air.  The  effect  of  the  sulphate  on  the 
gelatin-bromide  plate  excels  that  of  bismuth  oxychloride 
(polonium)  prepared  simultaneously  from  the  same  pitch- 
blende, and  is  as  great  as  that  of  the  barium  sulphate 
(radium)  prepared  from  the  same  mineral.  On  the  other 
hand  polonium  preparations  discharge  the  electroscope 
much  more  rapidly  than  radio  lead  sulphate ;  therefore, 
the  photographically  demonstrable  radiation  is  not  identical 
with  that  which  causes  the  electrical  discharge. — II.  B. 


Bromine  on  Metallic  Silver;  Action  of in  the  Light 

and  in  the  Bark.     V.  v.  Cordier.     Monatsh.  fur  Chem. 
1901,  22,  [7],  707  —  716. 

The  author  has  made  experiments  on  the  action  of 
bromine  on  silver  similar  to  those  already  described  on 
the  action  of  chlorine.  His  results  show  thai  the  behaviour 
of  bromine  towards  silver  is  quite  different  from  that  of 
chlorine,  for  whilst  light  favours  the  formation  ol  silver 
chloride,  it  exerts  a  retarding  influence  on  the  production 
of  the  bromide.  When  a  roll  of  silver  gauze,  which  has 
beeu  submitted  to  the  action  of  bromine  either  in  the  light 
or  in  the  dark,  is  placed  in  a  current  of  carbon  dioxide, 
no  loss  of  bromine  can  be  observed. — T,  II.  P. 

Salicylates    of     Sodium    and    Ammonium;    Solubility  of 

Metallic  ll'i/ili, ,  rides  in .     J.  Wolff,     liiill.de  I'AstOC. 

des  Chim.  de  h-ucr.  et  de  Dist.  1901. 

CosCENl  R  '.ii  n  solutions  of  salicylates  of  s  ida  and  ammonia 
dissolve   certain    freshly    precipitated    metallic    hydn 
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1 


oportiou   <>f  oxide   dissolved   varies  with  the  con- 
entration  of  the  liquid--  ami  the  nature  of  the  oxide, 
fjupric  hydroxide  dissolves   instautaneou  ly  in   tho  cold, 
bility  oeing  very  great.    The  colour  of  the  solution 
,  I  tin.'  emerald  green. 
Ferric   hydroxide  and  alumina  only  dissolve  with  I 

I    ( ".,  and  are  much  less  soluble.    The  ferric  solution 

.    mi    intense    red;    the    alumina,    colourless.     Chromium 

ydroxidc  is  soluble  with  difficulty  to  a  green-blue  solution. 

The  ferric  solution  is  precipitated  by  concentrated  soda, 

ut  not  by  ammonia. 

copper    solutions    arc    c1i.mil.ti1     to    blue    without 

>n    of    precipitate,    and    alumina    is    likewise    not 

Mcipitated  by  soda  or  ammonia. 

If  a  current  of  SHS  gas   is  passed   through  a   si. lotion  of 

\uie  of    iron   and    alumina    in    salicylate    of  ammonia,  the 

roil    is   precipitated  completely   as  sulphide;   tlic    alumina 

.    iu    solution.      The    method    can    only    be     used 

i.uititatively    when    small    quantities    of    the     oxides    are 

i  — L.  J.  de  W. 


•g  Albumin  ;  Formation  of  a-Pyrrolidinecarboxylic  Add 
"and  Phenylalanine  hi/  the  Hydrolysis  of .    E.  Fischer. 

Zeits.  physiol.  Chem.  33,412—416.  '  Cheni.  Centr.  1901, 

2,  l  5  .  856. 
\mii.\i:  the  ammo-acids  formed  on  the  hydrolysis  of  egg- 
ilhumin  with  hydrochloric  acid,  the  author  lias  isolated,  by 
listilliug  the  ethyl  esters  under  diminished  pressure  and 
'ollcetiug  iii  fractions,  (1)  active  a-pyrrolidinc  carboxylic 
letd,  (2)  racemic  o-pyrrolidine  carboxylic  acid,  and  i  ') 
lhenylalanine. —  .V.  s. 

.1  "    Oxygen.     VII.  Auto-oxidation  <>/    Unsaturated 

Hydrocarbons.     C.   Engler  and  \V.  Frankenstein.      Cer. 
34,  [12],  2933— 2941. 

IYi.m.ne  was  discovered  by  Ttiiele  (Ber.  33,  G6G).  The 
nl\ cues  quickly  absorb  oxygen  from  the  air  and  resinify. 
Dimethyl  fulvenc  was  now  prepared  by  condensation  of 
syftlopentadien  with  acetone,  and  was  used  in  the  form 
if  5 — 7  per  cent,  benzene  solutions. 

When  a  benzene  solution  of  dimethylfulvene  is  shaken  up 
with  air,  it  gradually  grows  turbid  and  then  deposits  a 
voluminous  translucent  precipitate  which  later  becomes 
dense,  and  when  separated  and  washed  represents  a  white 
granular    precipitate.      The    time    taken   to    deposit    this 

impound  is  much  shortened  if  the  liquid  is  exposed  to  the 
iction  of  light  and  heat.  It  is  found  that  the  dimethylfulvene 
has  taken  up  two  molecules  of  oxygen  per  molecule,  the 
resultiug  compound  being  hence  a  diperoxide  of  the 
composition  CsH,0O4.  It  explodes  at  130°,  and  when  a 
small  quantity  of  it,  in  a  melting  point  tube,  is  heated  in 
n  beaker  of  sulphuric  acid,  it  explodes  and  generally  bores 
i  sharply  defined  round  hole  in  the  bottom  of  the  beaker. 
The  diperoxide  is  insoluble  in  benzene  and  its  homologies 
uid  iu  alcohol,  ether,  petroleum  etc. ;  it  is  soluble  in,  but 
decomposed  by,  hot  nitrobenzene  or  acetic  acid.  It  will 
not  keep  but  quickly  becomes  yellow,  especially  under  the 
action  of  heat  anil  light,  and  loses  its  explosive  properties. 
As  an  oxidising  agent,  in  the  ordinary  sense  of  the  word, 
the  diperoxide  has  however  small  power  ;  thus  with  titanic 
acid  it  gives  a  yellow  coloration  only  after  long  shaking, 
ranadic  acid  being  reddened  under  similar  conditions. 
Methvlcthylfulveue  behaves  similarly  to  the  dimethyl 
compound,  whilst  methylphenylfulvene  takes  up  oxygen 
much  more  slowly,  giving  a  peroxide  of  the  composition 
CuHls(  )4.  Cyclopentadiene  absorbs  only  a  small  quantity 
gen,  a  resinous  body  being  formed.  By  allowing 
il)  hexylene  and  (2)  dimethylfulvene  to  absorb  oxygen 
ui  presence  of  indigo-sulphuric  acid  solution  it  is  found  that 
half  the  total  oxygen  at  first  absorbed  is  in  the  "  active  " 
condition.  The  various  possible  formula;  for  dimethylfulvene 
diperoxide  are  discussed. — T.  H.  P. 

Glucose;  Isomeric  Acetohalogen  Derivatires  nf ,  and 

ii -sis  of  Glucosides.    E.  Fischer  and  E.  F.  Armstrong. 
Her.  34,  [12],  28-5—2900. 

The  utility  of  Colley's  acetochloroglueose  in  the  synthesis 
of  the  glucosides  has  been  greatly  curtailed  on  account  of 


i    tl  difficulty  in  obtaining  it  in  a  pure  cry stallim 
I  i  this  Journal,  1901,  626)  nave  recently 

in  the  pore  state,  and  bav< 
obtained    several  important   derivatives,   Bhowing  tl 
pentacel  ■      neltingat  184   C,  belongs  to  the  fl 

The  authors  have  now  &ucc<  uli  1  in  preparing  both  the  a- 
and  S-aeetohalogen  compounds  of  glue  ise  from  the  corre- 
sponding pentacetylglucoses.  The  pentacetylg 
treat  I  in  sealed  tubes  at  the  ordinary  temperature  with 
dry,  liquefied  hydrogen  chloride  or  bromide  (obtained  bj 
of  liquid  ai   I.     I  he  products  were  :  — 

{a-Acctochloroglucose,  m.p 
— 64    I '. 
a-Acetobromoglucosi  .  no 
—80   . 
{/3-Acetochloroglucose,  m.p,   78° 
—  74    (  I. 
bromoglucose,   m.p.   -V 
—89    C. 

The  authors  have  also  applied  their  method  to  the 
preparation  of  (9-acetochlorogalactose,  m.p.  71  —75  C,  but 
only  one  pentacetylgalactose,  the  ^-derivative 
available.  From  octacetylmaltose  the}  have  obtained 
heptacetylchloromaltose,  which  yields  methylmaltoside  on 
treatment  with  methyl  alcohol  and  silver  acetate.  From 
its  behaviour  towards  enzymes,  tins  maltoside  is  re  n 
as  a  ^-derivative.  Emulsin  splits  it  up  into  methyl  alcohol 
and  maltose  whilst  yeast  enzymes  attack  the  maltose 
molecule,  forming  glucose  and  8  methylglucoside,  the  latter 
reaction  being  exactly  analogous  to  the  hydrolysis  of 
amygdalin  by  yeast  enzymes 

Lastly,  the  authors  have  improved  upon  Michael's  method 
for  the  synthesis  of phenolglucosidc  from  aceto  ihloroglucose. 
j3-Acetochlorogluco-e  is  treated  with  phenol  and  sodium 
ethylate  in  alcoholic  solution  for  2  1  hours  at  the  ordinary 
temperature,  aud  then  saponified  with  baryta  water,  the 
yield  being  35  per  cent,  of  the  theoretical.  A  yield  of 
60  per  cent,  was  obtained  by  treating  the  acetochloroglueose 
in  ethereal  solution  with  dry  sodium  phenolate.  Evidence  was 
here  obtained  of  the  formation  of  a  double  compound,  aud 
two  molecules  of  sodium  phenolate  were  required. 

The  observations  made,  afford  evidence  in  confii 
of  Fischer's  previous  theory  that  the  isomerism  of  the  a  and 
,8  groups   of  glucosides   is  stereochemical,  as   regards   tin- 
terminal  carbon  atom,  and  not  structural,  since  all  mobile 
hvdrogeu  atoms  are  here  replaced  by  acetyl  groups. 

—J.  F .  11. 


^rtu  Books. 


Notes  on  Essential  Oils,  with  special  reference  to  their 
Use,  Composition,  Chemistry,  and  Analysis.  By  T.  H.  YV. 
Idris.  With  Table  of  Constants  of  the  more  commonly 
occurring  Oils.  2nd  Edition.  Idris  and  Co.,  Prat t  Street, 
Camden  Town,  London.     1900.     Price  5a-. 

Small  8vo  volume,  containing  preface,  table  of  contents, 
and  223  pages  of  subject-matter,  with  alphabetical  index. 
The  subject-matter  is  classified  as  follows  : — Constituents 
of  Essential  Oils:  I.  Terpene  and  Camphor  Groups. 
II.  Benzene  Derivatives.  III.  Methane  Derivatives  ;  (a) 
Alcohols;  (A)  Aldehydes;  (c)  Acids;  (J)  Ketone.  IV. 
Geraniol  Series.     Essential  Oils. 

Condensation.  Ein  Lehr-  und  Ilandbuch  iiber  Konden- 
sation  und  alle  damit  zusatntnenhiingenden  Fragen,  auch 
einschliesslich  der  Wasseriickkuhlung  ;  fur  Studierende 
des  Maschinenbaues,  Ingenieure,  Leiter  grosserer 
Dampfbetriebe,  Chemiker  und  Zuckertechniker.  Von 
F.  J.  Wriss,  Civilingeuieur  in  Basel.  Julius  Springer, 
Berlin.     1901.     Price  M.  10. 

Large  8vo  volume,  contain  *  preface,  table  of  contents 
and  384  pages  of  subject-matter,  illustrated  with  96  en- 
gravings. There  is  no  alphabetical  inde-c,  but  the  table  of 
contents  is  well  arranged  and  clear.  Its  subdivisions  are 
as  follows: — Classlfii  ition  Ob  Conde.nsobs:  A.  Mixed 
Condensation.     B.   Surface  Condensation.     C.  Time  for  the 
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first   Exhaustion   of    the    Condensing   Space.      1>.    Power 

-    if  Condensation.     1".  Calculation 

ntral  Condensing   Plant     n.    Evaporation 

il.  Valve  Gearing  and  I  listribution  of  Steam 

li  osing  Engines,  &c. 

Jahreuch    deb    Chemib.     Berieht   fiber  die   wiehtigf 
Fortsehritte  der  reinen  and  angewandten  Chemie,  unter 
Mitwirkung  von  don  Herren  11.  Beckurts,  C.  A.  Bischoff, 

E.  F.  Dfirre,  J.  M.EUer,  p. FriedlSnder,  C.B 

F.  W.  Kuster,  J.  Lev  M.  -Marcker.  W.  Muth- 
mann  uud  F.  Rohmann.  Heraosgegeben  vou  Richard 
Meter.    X.  Jahrgang.     1900.     Friedrfeb   Yieweg    und 

1901.  Unbound,  M.  14.  Bound, 
M 
Tin-  Jahrbuch  contains  preface,  list  of  contributors,  table 
.  f  contents,  and  subject-matter  filling  532  pages,  and 
followed  by  indexes  of  subject-matter  and  authors.  The 
:.  with  contributors, are  as  follows: — 
1.  pbysii  try.      F.    W.    Kiister.      II.    Inorganic 

Chemistry.  W.  Muthmann.  111.  Organic  Chemistry. 
C.  A.  Bischoff.  IV.  Physiological  Chemistry.  F.  B8h- 
mami.  V.  Pharmaceutial"  Chemistry.  H.  Beckurts.  VI. 
Chemistry  of  Foodstuffs.  H.  Beckurts.  VII.  Agricultural 
Chemistry.  M.  Marcker  and  W.  Naumann.  VIII.  Metal- 
lurgy. E.  F.  Dune  and  Fr.  v.  Kiigelgen.  IX.  Fuels  and 
Explosives;  Inorganic  Chemical  Technology.  C.  Hausser- 
mann.  X.  Technology  of  the  Carbohydrates  and  the  Fer- 
mentation Industry.  M.  Miircker.  W.  Xaumaun, and E.  II. 
Schultzc.  XI.  Technology  of  Fats  Oils,  and  Petroleums. 
J.  Le\ikowitsch.  XII.  Chemistry  of  Coaltar  and  Dyestuffs. 
Richard  Meyer.  XIII.  Chemical  Technology  of  Textile 
Fibres.  1'.  Friedliinder.  Photography.  J.  M.  Edcr  and 
E.  Valenta. 

A    DICTIONARY    OF    DvES,    MORDANTS,     ASD     OTHER     COM- 

porsns  used  in  DyeisQ  asd  Calico  Printing,  by 
Christopher  1!  iwson,  Walter  M.  Gardner,  and  W. 
F.  LayCOCK,  Ph.D.  Cl'.i-.  Griffin  &  Co.,  Ltd.,  Exeter 
Street,  Strand,  London.     1901.     Price  16s.  nett. 

relume,  containing  preface,  list   of  firms   referred  to 
and  subject-matter  filling  372  pages, 

In  ibis  dictionary  each  substance  receives  first  a  general 

ription    as    regards   origin,    preparation,   and   general 

properties.     Then" follows  a  paragraph   under  the  head  of 

Properties,    next    Application,    then    Examination     and 

Analysis,  and,  finally,  Impurities. 

PhabkacOPEDIA.  A  Commentary  on  the  British  Pharma- 
copoeia, 1898.  By  Edmund  White,  li.Sc.,  and  Jons 
Humphrey.  Henry  Kimpton,  13,  Furniva!  Street, 
London,  EC.     1901."    Price  Ms.  nett. 

wis  quarto  volume,  containing  570  pages  of  subject- 
matter  and  46  full-page  plates  of  illustrations.  At  the  eud 
is  an  alphabetical  index  of  subjects.  The  preface  gives  a 
full  definition  of  the  general  purpose  of  the  work,  the 
•work-  of  reference  consulted,  &c.  Then  follows  the 
subject-matter,  arranged  in  alphabetical  form,  each  sub- 
stance being  first  generally  described,  and  then  treated 
under  the  headings  of  "Chabactebs  and  Tests,"  and 
finally,  under  "  X'otes." 

Die  Putsikauschen  im>  (  bemibches  Methods*  df.r 

nTATITEB     Bf.stIMMlNi.     ORGaNISCHER     VeRBIND- 

t.     Von  Dr.  Wilhelm  Vaup.el.     Julius   Springer, 

Rcrlin.     1902.      2   volumes.     Unbound,   M.  2 1  ;  bound, 

M.  20  40. 

The    first  volume    contains   593   pages  of  subject-matter, 

and  is  illustrated  with   7  1  wood  engravings.     It  commences 

with  a  preface,  and  this  is  followed  by  a  table  of  contents. 

This   fir-t  volume  is  devoted  to  the  following  subject-  :— 

I.  Method  of  Determining  the    Melting-  and   Solidifying 

II.    Boiling  Points   and   Vapour  Pressures.    III. 

Specific  Gravities.     IV.  Method  of  Solution  and  Extraction. 

Method  of  Precipitation.      VI.  Of  Capillary  Analysis. 

VII.    Determining     Viscosity.      VIII.    Determining     the 

iluctivity.      IX.    Estimating   the    Refractive 


Indices.  X.  Calorimetric  Methods.  XI.  Spectro-Coltn 
metric  Method.  XII.  Method  of  Dye  Testing  or  T)\ 
Trials.  XIII.  Determining  the  Optical  Activity.  \P 
Estimating  the  Heat  of  Combustion.  XV.  Heat  of  Reactio: 
XVI.  Flash-Poinf  and  Temperature  of  Ignition. 

Volume  II.  contains  51$  pages  of  subject-matter,  in 
21  wood  engravings.  It  i-  devoted  to  the  followin 
subjects,  arranged  as  chapter  title*.  I.  Method  of  Ucle 
mining  Carbon  and  Hydrogen.  11.  Nitrogen.  II 
Halogens.  IV.  Sulphur  and  Phosphorus.  V.  Method 
Evaporation  and  Ash  Determination.  XI.  Acidimetr 
VII.  Alkalimetry.  VIII.  Method  of  Saponification.  15 
Acetylising.  X.  Benzoylising.  XI.  Method  of  Broraini 
tion.  XII.  Iodising.  XIII.  Diazotisiug.  XIV.  Mctho 
of  Formation  of  Azo-Dyestuffs.  XV.  Methods  of  Deta 
initiation  by  Condensation  with  Phenylhydrazine.  XVi 
Aldehydes  with  Phenols.  XVII.  Aldehydes  with  Amine; 
XVIII.  Decomposing  with  Acids.  XIX.  Treatment  wit 
Nitrous  Acid.  XX.  Action  of  Xirric  Acid.  XXI.  Oxidisin 
with  Arsenic  Acid.  XXII.  Oxidation  with  Concentrate 
Sulphuric  Acid.  XXIII.  Method  of  Oxidation  with  Halogen 
and  their  Oxy-compouuds.  XXIV.  With  Chromi 
XXV.  With  Permanganate.  XXVI.  Methods  of  Oxidatio 
with  Folding's  Solution  or  other  Cupric  Com 
XXVII.  With  Mercuric  Compounds.  XXVIII.  Method  o 
Determining  with  Silver  Nitrate.  XXIX.  Oxidation  will 
Compounds  of  the  Gold-Platinum  Group.  XXX.  Rcductio 
with  Sulphurous  or  Hydrosulphurous  Acid.  XXXI.  lie 
duction  with  Stannous  Chloride.  XXXII.  E-timatioi 
by  means  of  Enzyme  or  Fermentative  Action.  XXXIII 
Determining  the  Antitoxins. 

At   the  close  of  this  Vol.  II.  is  the  alphabetical  iud 
subjects  covering  both  volumes. 


Craft  r  fttport. 

I.— GENERAL. 

Trade  or  Eqypt. 

CL  of  Comm.  J.,  Nov.  1901. 

Small  increases  occurred,  during  1900,  in  imports  of  hide; 
and  leather  goods,  stone  and  earthenware,  and  glass.  Tht 
export  of  gum,  of  which  large  stocks  are  warehoused  at 
Kordofan,  but  cannot  be  moved,  from  lack  of  means  of  trans 
port,  amounted  to  25,075  qrs.,  of  the  value  of  111,311 
The  export  of  earth-nut  kernels  also  showed  a  largi 
reduction.  Of  cane  sugar,  37,811  qrs.,  and  900,451  cantar; 
of  50  kilos ,  were  exported. 

Imports  of  Tangier  (Morocco). 
Foreign  Office  Annual  Serit  ..  No.  2723. 

Candles  came  almost  entirely  from  the  I'nited  Kingdom 
but  132    cases    were   brought   from   France,  and 
Belgium,  in  1900,  which  is  an  increase  on  former  li. 

The  principal  chemicals   were   potash,  504/.,    and   soda, 
3S0/. 

The   United  Kingdom   sent    1,075/.   woith   of  matches, 
against  2,125/.  from" Italy,  and  1,095/.  from  France. 

The  oils  imported  were  cotton-seed  oil,  3,967/.,  of  which 
2,286/.   came  from   the  United  Kingdom  ;  linseed  oil,  7. 
olive  oil,  574/.,  from  Spain. 

Chemical  Fire  Engines  foe  IIayti. 
Bd.  of  Trade  J.,  Nov.  7,  1901. 

The  United  Suites  Minister  at  Port-au-Prince   calls  the 
attention  of  manufacturers  of  chemical  fire  to  the 

market  in  Ilayti.  He  says  :  "  In  this  capital,  as  well  as  in 
all  of  the  principal  cities  of  the  Republic,  the  houses  are 
chiefly   constructed  of  wood,  which,  in  tin  soon 

becomes  like  tinder,  needing  buta  match  to  start  a  large  and 

■  ' motive   conflagration   that  destroys  half   a  city   befori 
the   flames    are    ma?tered.     The   cities   hav 
which  are   practically  useless,  on  account   of  the  limited 
supply  of  water.'' 


>. iooi.l       Til  1-1  JODSNAL  OF  'i'lii;   30i  [ET1     OF  OHflMtCAL   [NDtJSTRt. 
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T.uau    Modipk  kTioNS  in  Mexico. 


/?(/.  of  Trade  ./".,  Nov. 
With   regard    to   the  modifications 


1901. 

introduced  into  the 
exican  Custome  Tariff  from  Nov.  1st,  the  following  in  ti 
ttof  articles  affected,  the  new  rates  of  duty  being  compared 
ith  those  hitherto  in  force.  Surtaxes,  amounting  in  the 
rgregnte  to  1 0 ',  per  cent,  of  the  duties,  are  leviable  on 
e  new,  as  they  were  on  the  old,  rates ; — 

<otk  .--Additions  to  the  Tariff  arc  printed  in  italic  type.'] 


Tariff  Classification. 


Kisli  nil,  in  glass  bottles 

„       in    tens   ur   wooden 

v.  tMi  IS. 

Cod-liver  oil,  in  glass  bottles',. 
in  tins  or  wood*  n 

i\  taels. 
Vaooine  virus  and  serums  for 

hypo  formic  injections. 

Potato  sfcnrcli 

c.ii  in  seed  oil— 
1'iinlie.t- 
In  tank-car  or  tank-ship  . 
In  barrels, drums,  or  tins. 
Crude— 
In  tank-oar  or  tank-ship  . 

In  barrels,  drums,  or  tins. 
Doooonnl    oil,    and    crude  or 
boiled  linseed  oil- 
In  tank-car  or  tank-ship  . 
In  barrels,  drums, or  tins. 

vegetable  tar 

1m  awoods  and  b  irks,  whether 

pulverised  or  not. 
Crucibles  of  platinum 


Tin,  in  bars  or  in  matte 

[  ti  ,  i .  in  bars,  pigs,  or  ingots. 
Lead,   manufacture  s   of,    not 

eleswhere  speciOed. 
Lead  in  shst  ts,  or  in  tubes  or 

pip  H  .  also  lead  for  icindow 

pill'  s. 

Ft  rro-mangan  <S6,  containing 
B3  pi  r  cent.or  more  of  man- 
g  in  go. 

Magnesium,  barium,  or 
strontium  carbonates. 

Emery 

Spar 

Ol'ltlVN 

Pluml  ia^o 

Para  I  fin  candles 

Hies,  ridges,  and  ventilators 
Hhenw  ire,  for  roofs. 

and  earthenware  tubes  for 

drainage. 
Insulators,  of  glass  or  china, 

lor  electrical  conduction. 

filing  for  wovn  stuffs 

Natural  or  artificial  madders 

i  alizarins). 
Bicarbonate  of  potash  or  soda 
pbrbonate  of  potash  or  soda  .. 
Colours    in    powder    or     in 

crystals. 

Dolours  prepared 

ShlOridc    of    lime,    soda,    or 

potash. 

tee- woods,  extracts  of 

Medicinal  soaps 

Orchil 

Blta    nf     strontium     and    of 

barium,  nototherwis 

tied. 

Sulpho-olein,  alkaline 

Beer,    cider,    ami    refreshing 

beverages,  in  bottles. 

Beer  and  cider,  in  barrels 

White    or   cream-laid    paper, 

Batined  or  not,  suitable  for 

printing. 
Whit«»     or     coloured    paper, 

satined  or  nor,  suitable  lor 

writing. 
Straw    and    other   wrapping 

Eapcr,  not  elsewhere  speci- 
ed. 


v  u  Rates 
ol  Duty. 


s  C. 
Kilo  — 
(legal)   0  i" 
0  10 

0  12 
(gross)  0  10 

Free 

Kilo.— 


1  I,'       I.: 

of  Duty. 


Kilo. 
•(legal)  0 


8   r. 
in 


1 


0  in 


I    : 


Kilo 


(gross)  o  03      (in-!)     0  01 


(net)     0  10 
(gross)  'J  oo 

(not)      0  05     ) 

[mi  kilns.—       I  > 

(gross)   I  50     ' 


}     " 


0  OS 


Kilo.- 

(nct)      0  10 

(gross)  

ii  06 
0  05 

Free. 

Kilo- 
(gross)  0  12 
ii  OR 
(legal)   »  OS 

(gross)  0  05 


(  (nel  i     ii  M 

(legal)  ii  in 
(gross)  i)  05 


(legal)  0  12 

(gross)  ii  05 

legal)  0  07 

(gross)  o  ii5 


v     special!} 

l..!'llli'  I. 

Kilo. 

(legal)    n  OS 

, 1 

ii  us 

ii  08 

n  08 

■  )   0  I'll 

Thousand!!  50  Thousands  511 


0  03 


0  03 

0  01 
n  08 
0  07 

0  05 

n  IS 


Free. 

Kilo.— 
(irrossl  0  01 
0  07 

(legal)    0  OS 

(gross)  0  0! 

0  07 

0  12 
0  01 

0  117 

lei  ill   o  75 

(gross     ii  h7 

(legal)  0  08 


(gross)  0  05 

(net)      0  20 

(gross)  ii  1 8 
(legal)    0  07 


ii  ii,; 


Free. 

Kllo.- 
llegal)  ii  05 

(gros*)  0  05 

(legal)   n  03 
ii  03 

ss)   II  IIS 

i,  08 
i   n  in 

(gross)  n  05 

ill  a  in 

(gross)  ii  05 

(legal)  0  03 


(gross)  ii  05 
(net)     0  20 

(gross)  ii  08 
Noi  sneeially 
tarffed. 


Kilo  — 
(legal)  0  05 


»c. 

$  C. 

Kilo.- 

763 

la/ril.  em- 
bossed, or  em ill  id 

known    as 

J  i  ii  in 

i  0  10 

0  05 

con  - 

1.    II  75 

l"l 

Imports  of  Ri  li  Hi  ha). 
Foreign  Office  ,  I  nna  d  s, ,  /,  s.  Wo.  27 19. 
Keval  took,  (luring  1900,  from  the  United  Kingdom, 
drugs,  104,515  poods;  colours  and  dyestuffs,  5, US  poods; 
and  gums  ami  resins,  57,8S."i  poods.  The  principal  imports 
from  Germany  were  drugs,  136,093  poods;  colours  and 
dyestuffs,  34,248  poods      in  I  gum's  and  resins,  22,874  poods. 

Customs  Decisions  of  Victoria. 
Bd.  of  Trade  J.,  O.I.  31,  1901. 


Casein,  used  in  photograph ie  process. . 

Nubian,  as  varnish 

Removing  compound,  being  o  solu- 
tion lit'  caustic  alkali. 
Paper  - 
Pcltine,  chemical!]  pri  pared,  iiis.— 

I  acul 

(hi 

\  arnish 

Thin  litho  and  «  xtra  strong  litho.... 
Vinegar  - 

in  ragon 


Rateol  Duty. 


Free, 


2*.  per  gall. 

I     IT,', 


Bs.  per  mi. 

2d.  per  lb. 
2.\\  per  gall, 
6 '.  per  gall. 


Comparison  ob  British   imi  American  Tradsfos  rm 
First  Seven  Month-  of   1901 

Comm.  Intelligence,  Oct.  26,  1901. 

Candles. — British  exports  of  candles  were  249,977/., 
the  American  exports  bidng  31,000/. 

Cement. — Brili-h  exports  of  cement  were  37.">, -J07/, 
against  the  American  total  of  76,o2.'>/. 

( 'hemicals,  Drugs,  Vgi  t,  and  Medicines. — British  exports 
wet.    as  follows  during  the  seven  months  :  — 

Bleaching  materials—  £  £ 

To  United  States 123 

Other  countries 51 

■ 175. lit) 

Sulphate  of  copper 804,1 

Mi  idi  ■■in.-s.4c 789,187 

Soda  compounds GIS.370 

Other  articles 1 ,610,905 

Tolal  3,993,551 

Ameiican  exports  were  as  follows  : — 

£ 

li  lis 23 

Ash 7,463 

Baking  powder 34,764 

Sulpta  rte  '.f  copper 139,916 

Dyes *« 

Ginseng 57.no 

Acetate  of  lime 123,159 

Medicines 388,615 

All  other 655 

1.770,190 

Glass  and  Earthenware  : — 

British  exports  of—  6           American  exports  of—         £ 

,   (>     ;:i:lss-  Glass     and      glaai 

ware 621                     ware 258,020 

Earthenware,  stone.  Earthenware,  stone- 

chinaware,  •            ware,   ehinaware, 

4c 1,181                  4c 

II 
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Rubber  .— 


- 


aUbcr  manu- 
irosaud  scrap 
India-rubber  si 


S8«  001 
58^71 


Manures. — American  retains  place  tbese  goods 
b  'idiog  ••  Fertilisers,"   and  divide  their   exports 
isphates,"  399,308  tons,  and  "all  other," 
tons. 


chemical  manures 
exported  to—  t 

Any 171.267 

am 

France 

Spain 3;t.-i,426 

-     i :uiiej 

IGniana 117.  186 

Other  countries "- 


AmerioaD  fertilisers 

exported  to —  £ 

Germany 

United  Kingdom  ...      71,724 

Krone.- 

Other         European 

Countries 275,375 

West      Indies      and 

Bermuda 7,156 

( tther  conntries 48,809 


Total  . 


Total 1,369,849 

Hides  and  Skins  : — 

British  exports  of  skins  and  furs  of  all  sorts  to — 

£ 

France 202,150 

United  States 47*466 

Other  countries 198,164 


679,5 


British  total 878,780 

American  exports  of  furs  and  fur  skins  to — 

£ 

United  Kingdom 331,7+1 

France 13,195 

German; 93,010 

British  North  America 100,084 

Other  countries 7.329 

545.339 
American  exports  of  hides  and  skins  to — 

United  Kingdom 8,406 

Germany 47,254 

British  North  America 41,153 

Other  countries 15,110 


105,917 
American  total 651,876 


Svap  and  Starch  : — 
British  exports  of—  £ 

Soap 668,147 


Sugar : — 
Sugar,    refined,    and 
candy 240,709 


British  total  , 


American  exports  of—         £ 

Soap 207.109 

Starch 218,418 


Molasses 34,562 

Syrup 306,516 

Brown  sugar 075 

Defined 50,905 

Candy    aud    confec- 
tionery   66,484 

American  total  . .  459,041 


Tin  .— 

Inwrought  tin 70,651 

Zinc  .— 
Zuu*  and  spelter: 
Wrought   and    un- 
wrought 99,502 


Manufactures  of  tin  . 


64,99! 


British  total 99.502 


Zinc  ore 159,01i 

Pigs,  bars,  plates,  and 

sheets 42.7K 

All  other  manufac- 
tures   10,6$ 

American  total  ..  212,47 


Bussias  Customs  Rrgulations. 

Foreign  Office  Miscellaneous  Series,  No.  569. 

This  is  a  translation,  by  Mr.  A.  A.  Wotzel,  of  the  Boan 
of  Trade,  of  the  Russian  regulations  concerning  the  receip 
of  goods  into  the  jurisdiction  of  the  customs  establishment- 
the  inspection  thereof,  payment  of  duty  thereon,  and  relagl 
thereof. 

Chemii  u    Imposts  of  Sicily  (Italy). 

Foreign  Office  Annual  Series,  No.  2716. 

Caustic  soda  comes  chiefly  from  the  United  Kingdom. 

Carbonates  comprise  carbonate  of  lead,  12,000  kilos.,  it 
1900;  carbonate  of  potash,  53,000  kilos.,  in  19uo,  am 
67,000  kilos.,  in  1901  ;  carbonate  of  soda,  16,000   kilos.,  ir 

1900,  aud  14,000  kilos.,  in  1901.  Of  the  total  imports  ol 
carbonates  the  United  Kingdom  supplied  134,000  kilos.,  ii 
1'JOO,  to  I'.'.i.ooo  kilos.,  supplied  by  Germany. 

Chlorides  consist  of  chloride  of  lime,  of  which  8T,0W 
kilos,  were  imported  in  1900,  and  39,000  kilos.,  during  1901 
and  potassium  chloride,  imported  to  the  extent  of  139,00( 
kilos.,  in  1900,  and  59,000  kilos.,  during  1901.  Of  the  tota 
amount  during  1900,  S5,000  kilos,  came  from  Germanj 
alone. 

During  1900,  Germany  provided  1 10,000  kilos,  of  nitrate 
of  soda  ;  the  United  Kingdom  only  supplied  14,000  kilos. 

Sulphates  consisted  principally  of  sulphate  of  ammonia 
to  the  extent  of  697,000 kilos., in  1900,and  674,000  kilos., in 

1901,  and  sulphate  of  copper  173,000  kilos.,  in  1900,  am 
301,000  kilos.,  in  1901  ;  the  greater  part  of  the  latter  articli 
came  from  the  United  Kingdom. 


l 


Trade  of  Zanzibar. 
Foreign  Office  Annual  Series,  iVo.  2718 
Imports. — During    1900,   hides    showed   an   incre 


an   increase   o 
17,234/ 

Exports. — Copra  shewed  a  decrease  of  26,644/.;  gun 
copal,  16,574/.:  rubber,  16,012/.;  and  ivory,  ll,958i 
Hides  showed  an  increase  of  15,173/. 


The 


Imports  of  Japan. 

CAem.  and  Druggist,  Oct.  26,  1901. 

following  table  gives   the   values   in   yen* 


of  the 


principal  drug  staples  imported  for  10  years 


Tear. 


1*:>1 

-. 

1897 


1900 


Mercury. 


95,546 
116,082 
127,5*1 

141,302 

13!  •..'1112 

219,013 

258.698 


Soda-ash. 


Caustic 
Soda. 


Chlorate  of      Amorphous 
Potash.        Phosphorus. 


126,140 
146,698 

1*4.060 
373,370 


255,306 
173,010 
102,120 
206,487 
231,000 
84,263 
229,593 
422.714 
521,868 
929,526 


207.907 
309.017 
742,317 
S40.040 
419.053 
129,018 
197.651 
682,060 
418,884 
679,312 


su.-T:; 

srt.nss 
166,637 
178,232 
260,828 
I71.S9S 
280,636 
898,253 

216.121 
244,979 


Paraffin  Oil. 


143,609 
225,974 
160,611 

:;o::,ni.-, 
266,340 
192.533 
327,916 

286,807 

511.559 


Bicarbonate 
of  Soda. 


43.152 
60.218 
72,665 
80.764 

102,917 
119.113 
115.616 
143,335 
157,710 
153,561 


IS" itiate  of 
Soda. 


2SS.696 

149,443 

117  32'! 

231,488 

41,114 


26307 

41,291 
69.6M 

804419 


*  1  yen  =  2s.  OW. 


Imports  and  Exports  of  Bosnia  akd  Herzegoviha 
(Austria). 

Foreign  Office  Annual  Series,  No.  2715. 
Imports  which  showed   an   increase,  during   1900,  were 
minerals,  1,064  tons,  and   drugs,  perfumery,  and  colours, 
878  tons. 


There  was  a  falling-off  in  sugar,  448  tons,  and  brick.' 
earthenware,  and  china,  2,569  tons. 

Exports  which  showed  an  increase  were  mineral' 
tons  ;  dyestuffs,  956  tons  ;  and  chemicals,  818  tons. 

Those   showing  a  decrease  were  sugar,  319  tons,  am 
mineral  oils,  3,937  tons. 
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CuEJiiivi.  I'Rininn.'N..   is    lliv.utr. 

U.S.  Cons.  Rep).,  Nov.  1901. 

ical    preparations   (apart    from    giiDpowder,    which 

as  a  monopoly  of  the  Hungarian  Government)  can  be 
|y  imported,  with  the   following   exceptions,   mentioned 

istoms  administrative  ordinn if  the  Minister  of 

inoe,  issued  in  ISSJ: — 

Hiite    face    paint    may  lie  imported    only    with    special 
i  use  of  local  authority  where  consignee  resides, 

sives  and  inflammables,  under  the  existing  reguhi 
-  as  to  safety—  collodion  cotton  up  to  1  kilo.  (2  204 li  lh  I 
,  with  license  of  local  authorities. 

iiiy  oilier  substances  concerning  which  special  orders 
,-  be  issued,  e.g.,  liquors,  foods,  and  other  objects  inju- 
M  to  the  public  health. 

The  Austrau  in  T  i 

Chem.  and  Druggist,  Nov.  16,  1901  ;  and 

Bd.  of  Trade  ./.,  Nov.  21,  1901. 

iibjoined  are  particulars  of  the  Australian  tarilt  which 
le  into  operation  on  October  8  last,  from  the  paper 
I  ilishcd  for  the  Government  of  the  Commonwealth  of 
itralia.  The  tariff  is  divided  into  16  divisions, 
lelj  :— (1)  Stimulants,  (2)  narcotics,  (3)  sugar,  (4) 
Icultural  products  and  groceries,  (5)  apparel  and  lex- 
's (6)  metals  and  machinery,  (7)  oiis,  paints,  and 
nishes,  (81  earthenware,  cement,  china,  glass,  and  stone, 
drugs  and  chemicals,  (10)  wood,  wicker,  and  cane, 
)  jewellery  and  fancy  goods,  (12)  leather  and  rubber 
)  paper  and  stationery,  (14)  vehicles,  (15)  musical 
nmieiits,  and  (16)  miscellaneous.  The  letters  "  n.e.i." 
in  "  not  elsewhere  included." 


iiirits,  viz.  :— 

Spirits  and  spirituous  compounds,  n.e.i.,  when 

not  exceeding  the  strength  oi  proof per  gall, 

When  exceeding  the  strength  of  proof. . .     per  proof  gall. 

alcohol  anil  fusel  oil per  gall. 

Methyl  alcohol  and  collodion 

Perfumed  and  hay  rum 

Tine,  medicinal  or  medicated  and  Vermouth  (in 
bottle  I 

lucose per  cwt. 

uitar,  viz.  :— 

the  produce  of  sugar.cane,  including  molasses, 
golden  syrup,  and  syrups,  n.e.i „ 


1  Is. 
Us. 

I  Is. 

3.v. 


to. 


per  lb. 


Free 
Free 


lue,  laundry 

ipers.  and   night-lights:  solid   spirit* 
heat,  is.  including  the  weight  of  the  hnim 
Containing    package;    stearin,    parallin     wax. 
beeswax,  and  Japanese  or  vegetable  was  ;  also 
lard  and  refined  animal  fats „       1 

and  other  fruit-juices  an  I  fruit-s 
(non- spirit  nous) per  gall. 

cake  and  oil-cake percental 

:.  .— 
Perfumed,  toilet,   and  medicated     (including 
the  weight  of  wrappers) per  lb. 

X.E.I.,  including  polishing „ 

„ 

lanures  

.1  manufactures  of  metals 

'able-waters,  aerated  or  mineral,  and  prepara- 
tions packed  for  household  use  for  the  pro- 
duction thereof,  including  sparklets  ;  also  ale. 
psrter,  and  other  beer,  eider,  and  perry  con- 
taining less  than  2  per  cent,  of  proof  spirit  .... 
i!    exemptions    from     metal     duties: 
Crucibles;     capsules,     metallic.       Electrical 
5— viz.,  accumulators  or  storage  hal 
except    glass    jars,    cable     (covered), 
carbons,    incandescent   lamps.      Scales  —  viz., 
1 1   analytical,  and  assay.) 

Qg,  including  dressings,  soaps,,  oils,  inks, 
pastes,  polish  >s.  stains,  and  varnishes  for 
leather;  Berlin  and  Brunswick  blacks,  fur- 
iiituic  oil-paste  and  polish,  and  bronzing  and 
metal  liquids . „ 

ixle,  and  thickened  or  solidified  oils; 
solid  or  viscous  compounds  for  lubricating, 
and  tallow  (unrefined) per  cwt 


to, 
2d. 


4./. 
1./. 
2d, 


nd  vol.   20 


Oill),  Bis.  :  — 

per  gall.    2». 

1  gal!. 

ts  and  smaller  sizes per  do/..     Stl. 

j,. 

Pints  "i     mi,     p< 

Quarts  and  over  pints 

Overs  quart , 

In  vessels, exi ding  I  eall.,  viz.:  — 



line, 
,  id  r, ,n, hi 

send    irhe Ihylated    pursnanl    !■• 

departmental  bj  -law  ■  „ 

f.nhncaii,,                             iiiiu, ml    n.i 
an, I  ;j,/ 

Vl     I 

.    hsli 
including  cod  (unrefined 
penguin,    petroleum     (crudi  I,    di  :ns, 
sod,    naphtha,    benzine,   m iron  no,   and 
i  urpentine.) 

1','iiul  9  and  cull  ■    . 

ind,  m  liquid,  partly  or  wholly  prepared 

foruse percwt.and  L5  .     is. 

<  olo  irs  (drj  >,   drj     h  ■   r » t 

driers  and  putty  per  cwt.     i.«. 

Varnishes,  varnish-stains,    lacquers,   enamels, 
liquid  sizes,  patenl  fcn/>ttiiur, . 
I  finishes,  petrifying  liquids,  damp- wall 
compositions  and  lithographic  varnish 

i.  cm.]  US 
options     CoIouj  s,  artiKta 
■  i,  noi  packed  for  retail  sa 
bont  ,ai  i  nrple 

ami  Paris  Green  ;  sulpl i  of  copper;    ■;>■■ 

marine  blue  ;  whiting.) 

1  ter  of  Paris,  &c per  cwt.     is. 

Filters  of  all  kinds,  fire  and  ■  lazed  bricks,  fire- 
lumps,  fire-clay  manufacturers,  n.e.i.,  asphalt 

and  roofing  tiles ,,-,-■ 

n.e.i.;  also  Seltzogcnea   and     ic  e;  >ories 
and  Siphon-bottles „        ]., 

Glassware,  n.e.i 

■  l  exemptions;  <;ius>  ptz., lenses,  un- 
mounted; locket.  brooch,  iiud  watch-glusses ; 
bottles,  empty,  of  not  mure  than  6  fl.-dr, 
capacity.  Scientific  instruments  and  Appa- 
ratus— vis..  Instruments    for   measuring  the 

isity  of  Liquids.  Scientific  A.ppara.1 
— viz ..'■■<-  tasks,    fcesl -tubes,    vacuum- 

tubes,  burettes,  pipettes,  weighing-bi  at  les  and 
tubes,  eudiometers,  nitrometers,  radiometers, 
Iter-pumps,  gas  washing, 
reduction.and  absorption  bulbs  and  tubes,  test- 
measures  i«i  centimetres  and  grms. ;  also 
cai  I  ionic  acid,  sulphuretted  hydrogen,  de- 
composing- water,  and  bacteriological  apparatus 
(-i"  gl;  - 

Glue,  not  liquid,  and  gelatin,  sheet per  lb. 

Glue,   gelatin,    and    cements,    n.e.i.,    inclu  I 

mucilage  ami  printers'  roller-comp  isition 

I  Special   exemptions:    Dry   gu  ■■ 
dextrin,  sandarach,  anil  mastic.    I  i 
duty  :  Pestles  and  mortars    agate  I 

acid,  extract  or  essence  of  vinegar.and 
gar:— 
l  ontaining  not  more   than  o"  per  cut.  of 

d per  gall. 

trim-  more  than  G  per  c  :ut,  but  not 

more  than  30  per  cent „ 

For  evi            ralO  p                 r  part  of  LO  per 
cent „ 

'..:  — 

Hydrochloric,  nitric,  and  sulphuric ad  val.    15 

Ammonium  carbonate  and  calcium  carbide per  cwt.     5s. 

-  and  chemicals,  viz.  r— 
salicylic  and  bori  mlphites  of  potas- 

sium,   soil  nun,    calcium;    and    magni 
foaming  powders  and  liquids,  and  malt  and 

hops  substitutes ad  vol,   20 

1,                  -.,  sheep  washes,    and    disinfectants, 
n.e.i „  15  =  : 

Patent  and  proprietary  medicines,  and  other 
cinal  compounds;  non -spirituous 
cinal   extracts  juices,   infusions, 

solutions,    ami    syrnps;    medicinal    ■■•. 
and  oils,  n.e.i.:  and  medioines  for  animals..  .,         23 

Special  exemptions:  Essential  oils  (non- 
spirituous),  bacteriol"  ducts  ami 
scrum). 

H  2 


2d. 


2*.  6rf. 

lOtf. 


lise 
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per  lb. 


.-.     inclnding      pertained     ammonia, 

tblels,  toilet  prepara- 

puriuraed    or     not; 

_  >   erin.    vaseline,   :n»l     petroleum 

I   

tin 

- ,   l,ercwt- 

,rv.  manufactured,  includint    inks   ami 

ink  powders;  wax,  sealing  ant  bottling <■■ 

ns  :    Paper— r«.,   emery 
and  Bint-paper  and  cloth,  filter  paper, hum;. 
paper,  i 
Explosives,  n--.  — 

Ammunition  and  fireworks '"'  '  "■ 

rting perlb. 


•20s. 
Is. 


'jo 
4,/. 
W. 


Free 


.lasting '  '' ' 

Photographic   dry-plates,   films,  ami  sensitised 

paper 

(Special  exemptions:  Scientific  instruments 
and  apparatus  imported  by  governing  bodies 
n>e   in   universities,  colleges!  schools,  or 
public  hospil 

i  rubber  manufactured 

U.S.  Import-  i.F  Chemical  Raw  Mvtkrials  for  First 
Nine  Months  or   1901. 
Bd.  of  Trade  J.,  Noc.  14,  1901. 
Hi,-  following  raw  materials  for  rise  in  chemical  manu- 
factures who  imported  into  the  United  States  during  the 
nine    months   ended    30th    September,     1900    and    1901, 
respectively  : — 


Articles. 


Xine  Months  ended  SOlh  September. 


1900. 


1901. 


Lbs. 


Ironore H2H!it'f82 

X     .     .  ,  ,1.,  I   B  to  -.,  ,l 


Sulphur,  crude 

Hides  and  sUiiiN 

Lead  ore 

Copper  ore 

Soda,  caustic ;  sodium  nitrate, 
Ac. 

Potash 

Dyewoods 

Tin  in  bars.  tc 

Copper  i  ics 

tillllls 

India-rublicr,  crude 


261^42,5*0 
234,668,656 

18 '..:--'-' 
67,399.3*0 

■ 

108.2Kl.sm 
105,400,960 
fl.slT.H7 
64.443.S78 
68.2771383 
34,403,337 


Lbs. 
]/2.->.274.24fl 
267.637,440 
229,761,187 
172,027.<-8J 
147,943,040 
377.734.82 1 

121371.190 

72.'.'so,:i20 
66,908,9111 
6fi,'2:i  1.624 
19,668,081 
40,181,010 


The  following  table  shows  the  value  of  the  principal 
groups  of  manufacturers'  materials  imported  in  the  nine 
months  of  1900  and  1901    :— 


Nine  Months  ended  30th  September. 

Articles. 

1900. 

1901. 

Chemicafcj  drags,  ic 

Dolls. 
39,479,137 

3:v.-,:..-"; 

21,551,804 
15,281.577 

Dolls. 
40,910,420 
41.168,929 

India  rubber  u ml  gutta-percha 

2I.0S1.442 
1 1,679,768 

XOTE— 1 

loll 

ir  =  4s.  2./. 

II/.-TAR  riiODUCTS,  PETROLEUM,  Etc. 

Drawback  on  Tar  and  Pi  be  Ammonia  in 
United  States. 

Chem.  Trade  J.,  Oct.  19,  1901. 
'I  be  provisions  of  Treasury  Decision  22,332,  dated  July 
5th,  1900,  establishing  a  rate  lor  allowance  of  drawback  on 
coke  manufactured  by  the  New  England  (Jus  and  Coke 
Company,  of  Boston,  Mass,  from  imported  slack  coal, 
are,  by  a  circular  of  the  United  States  Treasury  Depart- 
ment, extended,  as  far  as  applicable,  to  cover  tar  and 
pure  ammonia  (the  latter  being  combined  with  sulphuric 
-  ammonium  sulphate),  manufactured  by  the  said 
company  wholly  from  the  same  imported  material,  and 
exported.  In  the  liquidation  of  entries,  the  rate  of  draw- 
back which  shall  be  allowed  on  the   tar  shall  be  20  c.  per 


long  ton,  and  for  each  such  ton  exported,  26 '32  long  to: 
of  coal  shall  be  charged  against  the  record  of  iinportatiot 
The  rate  of  drawback  which  shall  be  allowed  on  tl 
ammonium  sulphate  shall  equal  *  c.  p.'r  pound  on  the  pu 
ammonia  contained  therein,  determined  by  official  anaija 
of  samples  to  be  taken  as  ordered  by  tbc  collector  ;  provide, 
tint  the  quantity  shall  not  exceed  560  lb.  for  each  long  tc 
of  ammonium  sulphate  exported,  and  that  for  each  ton  t 
exported.  112  long  tons  of  coal  shall  be  charged  against  tl 
record  of  importation. 

Asphalt  at  Palermo  (Sicily). 
Foreign  Office  Annual  Series,  No.  2716. 
The  asphalt  exported  from   the  port  of  Palermo,  durii 
1900,  was  194  tons. 

The  total  shipment  from  .Sicily  amounted  to  74,130  ton 
the  greater  part  of  which  went  to  Germany,  the  Uniu 
States,  and  France. 

Paraffin  Wax  Imports  of  Sicily  (Italy). 
Foreign  Office  Annual  Siries,  No.  2716. 
Paraffin  wax  is  imported  chiefly  from  the  United  King 


IV.— COLOURING  MATTERS,  Etc. 

Indigo  in  India. 
Chem.  Trade  J.,  Nov.  9,  1901. 
The  following  report  has  been  received  at  the  India  0.1 
giving  the  nual  forecast  of  the  indigo  crop  of  1901  :  — 

Area. — Last  year  a  slight  improvement  took  place  in  tl 
cultivation  of  this  crop,  but  during  the  present  year  the 
has  been  a  decline,  in  consequence  of  the  conliaai 
fall  in  prices.  The  total  area  returned,  in  December  I'.n 
amounted  to  202,175  acres;  the  area  ibis  year  is  estioiati 
at  160,S97  acres,  a  decrease  of  about  39  percent.  Coo 
pared  with  the  average  areas  of  the  preceding  five  and  d 
years,  the  decline  amouts  to  30  per  cent,  in  each  case. 

Condition. — !n  the  forecast,  issued  on  July  11th  la: 
it  was  reported  that  damage  was  done  to  the  indigo  crop  I 
locusts  and  grasshoppers ;  whilst  the  late  commenceme 
of  the  rains  stunted  the  growth  of  the  plants.  The  prosper 
of  the  crop  continued  unsatisfactory  till  the  end  of  Augus 
but  the  liue,  dry  weather  during  September  was  general 
favourable  for  manufacture,  and  the  product  of  dye 
reported  to  have  been  better  than  was  originally  anticipate 
Assuming  100  to  represent  a  normal  crop,  the  avera; 
condition  of  the  present  year's  crop  is  now  reported  to  vai 
from  50  to  85  per  cent. 

Out/tut. — Tbe  total  estimated  production  of  indigo  d; 
this  year  works  out  to  23,352  factory  maunds  (Doa 
16,913  maunds;  Benares,  11,439  mauuds),  or  40  per  cet 
below  last  year's  estimate,  and  the  average  estimated  yie 
of  the  preceding  five  and  ten  years.  The  expoits  of  indif 
from  October  1st,  1900,  to  March  31st,  1901,  amounted 
37,791  standard  maunds,  of  which  23,575  maunds  went 
Calcutta,  12,138  maunds  to  the  Punjab,  ami  the  rest  to  ctb 
parts  of  the  country. 


VII.— ACIDS,  ALKALIS,  AND  SALTS. 


SlLrnCR 

N  Japan. 

Chem.  and  Druggist,  Oct 

26,  1901. 

Prices  opened  at   2  "25   yen*  per 

piculf,  and 

closed  i 

2  '28  yen  per  picui 

.     Exports  tend  to 

increase  considered 

owing  to  improving 

demand  abroad. 

The    values    and    exports    during 

10    years 

were    8 

follows  :  — 

Year. 

Cattii  s. 

Ten. 

Year. 

Catties. 

Yen. 

1891 
1892 
1898 

1894 
1895 

31.ira.04". 
21,844,290 
17,873,206 
21,103,646 
26,445,913 

28£832 
2S0.96S 

238/32 
844,648 

296,13(1 

1896 

1897 
1898 
is:  i9 
1900 

80.607,61  ii 
16,322,807 
21,015,488 
27,8l'6,719 

29,720,987 

881441 

477.IU4 

574488 

69tyi54 

•lycn.c2s.0irf.       t  1  pieul  -  133'3  lb.    100  catties  =  1  picul. 
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Sl  l  PBURIC    ACID    I'l  INT    >M'    Si  I  lull;    IN    SlCILl 

Foreign  Office  Annual  Series,  Wo.  2716. 

A.  British  firm  is  erecting  plant   for  the  manufacture  of 
ulphutic  acid  on  a  Urge  scale. 

The  total  exports  of  sulphur,  tor  1899,  wen-  494,000  tons, 
ml  for  1000,  562,000  tons. 

Sulphur  exports  from  Catania,  during  1900,  amounted   to 
1     tons,    of    which     114,258     Ions    went    to    foreign 
mintries,  as  against  98,092  Ions,  in  1S99 
[  Hie  Anglo-Sicilian  Sulphur   Company's  contract  vith  Inc- 
line  owners   expires    next   July,    and    the   company   will 
robablv  exorcise  their  option  of  a   renewal  for  a  further 
re  years,  the  result   having  been  of  mutual  benefit.     The 
wage  price  for  best  thirds  brimstoue,  during  1900,  was 
If.  13s.  6rf.  per  ton  f.o.b.  Catania. 
Rich  sulphur  beds  were  discovered  in  the  Comitini  district, 
die  neighbourhood  of  the  Canaarella  mine,  near  Castro 
\  and  also   in  the  Agira    district,   and   satisfactory 
respecting  operations  were  carried  through  at  Cametrice 
'i.i/    i  Armeiini  district),  at  l.inosel'a   (Agira  District),  at 
aralcator,  and  in  other  places. 

Maoxksitk:  U.S.  Customs  Decision, 

Eng.  and  Mining  J ,  Nor.  2,  1901. 

Merchandise  invoiced  as  magnesite  and  returned  by  the 
cal  appraiser  as  "ground  magnesite,  not  perfect,  as 
agnesite  cement,"  was  assessed  at  20  per  cent,  ad  valorem, 
i>  er  paragraph  89,  Act  of  1897.  The  importers  claimed 
jie  article  to  be  free  from  duty  under  paragraph  605,  as 
I  magnesite  crude  or  calcined,  not  purified."  T  ho  protest 
;-  sustained  and  the  article  is  to  be  admitted  free  from  duty. 

Ill— GLASS,  POTTERY,  AND  ENAMELS. 

Glass  Imports  of  Sicily.   (Itai.t). 

Foreign  Office  Annual  Series,  No.  2716. 

V\  indow  and  plate  glass  come  mostly  from  Belgium, 
ble  glass  from  Germany  and  Austria-Hungary. 

Tiles,  Earthenware,  and  Glassware  Imiorts  of 
Brazil. 

Foreign  Office  Annual  Series,  No.  2724. 

Encaustic  tiles  come  chiefly  from  Belgium,  and  rooSng 
eg  from  France. 

In  earthenware  and  g'assware,  the  United  Kingdom 
ipplies  a  fair  portion  of  the  granite  table-ware,  but  Belgium 
the  largest  supplier,  whilst  for  porcelain  ware,  Germany 
■ads  the  list,  followed  by  France,  Portugal,  Belgium,  and 
en  the  L'nitcd  Kingdom. 


om n  kinds  of  glassware,  tho  leading  suppliers  arc 

Germany,  Belgium,  and  Prance.  The  i  oited  Kingdom 
participates  in  the  trade  of  I.,  iter  quality  goods.  The 
United  Kingdom  also  has  a  share  in  the  window-glass  trade, 
but  the  bulk  comes  from  Belgium. 

IX.— BUILDING  MATERIALS,  Etc. 
Portland  Cement  Exports  oi  Gbrmanv. 

U.S.  Cons.  Kips.,  Noi\  l'J.ii. 
Germany's  exports  0f  Portland  cement  have  consider- 
ably increased  during  the  last   few  years;  even  in   1900, 
notwithstanding    the    unfavourable    business    situation,  a 

further  increase  has  been  noted.     In  1894,  the  exports  of 

Portland  cement  from  Germany  amounted  to  362,000, 

kilos.    (355,585     tons);    in     19(10,     to     543,990, kilos. 

(534,276   tons),  or    15,315,000   kilos.    (15,041    tons)    n 
than  in  1899. 

From  Stettin,  the  exports  ol  Portland  cement  have  de- 
creased; these  amounted  to  80,03 2,000  kilos.  (79,192  tons) 
in  1909,  against  88,689,000  kilos.  (87,105  tons)  in  1899. 
On  the  other  hand,  Hamburg  has  taken  tbi  loading 
place,  and  trade  has  further  developed  in  1900,  although 
the  increase  was  not  so  considerable  as  in  the  preceding 
year.  In  1900,  the  exports  of  Portland  cement  from 
Hamburg  amounted  to  306,571,800  kilos.  (301,097  tons), 
valued  at  about  3,000,000  dols.  ;  in  L899,  to  29.1,483,900 
kilos.  (288,243  tons),  valued  at  about  2,950, I  dols. 

The  principal  countries  importing  it  from  Hamburg  arc 
the  United  States,  which  alone  took  115,381,400  kilos. 
(113.321  tons);  Australia,  with  32,100,000  kilos.  (31,527 
tons);  Brazil,  with  19,300,000  kilos.  (18.9.",;,  tone  I  ;  and 
Cape  Colony,  with  17,200,000  kilos.  (16,893  toos\  Since 
1896,  the  exports  to  Cape  Colony  have  been  quintupled. 
Among  other  countries  importing  Portland  cement  may 
be  mentioned  the  Argentine  Republic,  Chile,  and  Britisn 
North  America.  The  chief  exports  to  European  countries 
were  made  to  Great  Britain,  Norway,  Spain,  and  Portugal. 

The  exports  of  Portland  cement  rin  Bremen  showed  a 
slight  decrease  list  year,  amounting  to  43,123,40.1  kilos. 
(4S.24t;  tons),  compared  with  52,332,400  kilos.  (51,398 
tjns)  in  1899. 

Cement  Trade  of  Natal. 
BJ.  of  Trade  J.,  Oct.  31,  1901. 

Importation.  —  The  cement  consumed  in  Natal  is  at 
present  imported.  One  company  has  recently  been  formed 
there  to  manufacture  cement,  and  the  initial  results  are 
satisfactory.  The  following  table  shows  tie-  quantity  and 
value  of  cement  imported  into  Natal,  distinguishing  tie- 
countries  of  origin,  in  each  of  the  years  1898,  1899,  and 
19CG,  and  also  in  the  first  six  months  of  1901  ; — 


Cocntr.v. 


nited  Kingdom  , 

S'illlU 

rmaiiy 

her  countries  .. 


Total  . 


i  transit  . 


1898. 

1899. 

1900 

First  Six  Months 
Of  1801. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Barrels. 
8,656 

25.SS7 
28,576 
G.013 

£ 
2.731 
7,433 
S.S82 
1,839 

Barrels. 

13.947 
48,«24 

39  jus 
10.617 

£ 

t.  ,66 
1  1,264 
11.083 

3.162 

,     Barrels. 

1    67.99f,* 
) 

£ 
20,297  * 

Lbs. 
17,230,752' 

£ 
13.72S' 

69,132 

13,£G7 

20.S83 

•  ■ 

112,596 
7,961 

32,877 
1.279 

67,99o 

20.297 

17,220.752 

13,728 

Detailed  statistics  have  not  yet  been  published. 


Several  brands  of  Belgian  cement  are,  according  to  the 
elgian  Consul,  greatly  appreciated.  German  cements  are 
rading  the  South  African  market  more  and  more. 

The  following  are  the  conditions  of  contract  for  the  town 

Durban  : — 

'listing. — For  testing  purposes,  blocks  are  made  and 
•■posed  to  the  air  for  a  day  to  allow  them  to  set.  They 
t  lien  placed  iu  moulds  and  plunged  into  water  for  six 
iys,   immediately    alter    which    they    are    tested.      If  the 


average  block  is  unable  to  withstand  a  pressure  of  743  lb. 
per  2{  square  inches,  i.e.,  330  lb.  per  square  inch,  the 
cement  is  refused. 

The  cement  must  be  of  a  bluish  colour  and  weigh  not 
more  than  112  lb.  per  bushel.  It  must  be  fitely  ground 
and  give  not  more  than  7  per  cent,  residue  from  a  sieve  of 
2.500  holes,  or  E0  holes  to  the  lineal  inch,  nor  more  than 
25  per  cent,  from  a  sieve  of  4,900  holes,  or  70  to  the  lineal 
inch. 
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-:ing  will   be  taken  from   three  barrels 
1  from  each  lot  of  100  barrels.     In 

sb  of  these  lots  of  100  barrels  do  not 

-■'action,  the  entire  lot  would  be  refused  and  the 

-    required  to   remove  it  immediately  at  his  own 

-  ,  th«  administratii  i  the  right  to  annul  the 

of  the  contract. 

iss  price  varies  from  9s.  u</.  to  1 1*.  Irf.  per 
barrel  delivered  on  the  quay.  The  retail  price  varies  from 
14s.  to  16s.,  according  to  the  brand.  English  cement  is  the 
deai 

Import  Duly. —  According  to   the  tariff  of  the    3 
African  Customs  Union,  the  import   duty  on  cement  is  at 
the  rate  of  6(1.  per  100  lb.  (English). 

Ci  mi  si  Tiijiu  of  Constantinople.  (Tvbkby). 
mtinople  consumes  annually  10,000  tons  of  cement, 
imported  chiefly  from  France  (70  per  cent.),  followed  by 
Germany  and  England,  i  The  two  latter  countries  are 
increasing  their  exports,  the  quality  of  the  cement  being 
considered  superior  to  that  of  the  French  product  It  i-  stated 
that  English  cement  can  no  longer  compete  with  German 
cement.  As  regards  French  cement,  custom  will  protect  the 
import  for  some  time  to  come,  facilitated  as  it  is  by  the  low- 
rate  of  transport,  ri;..  about  6  francs  (4s.  lOd.)  per  ton. 

The   annual    import    of   cement    into    Constantinople    is 
divided  as  follows  - 


"Roquefort 

Natural  Portland 

Artificial  cement  fSnd  quality).. . 

(1st  quality  I  ... 

Belgian,    Italian,    German,    and 

Austrian  cements. 
English  cement 


Tons. 

At  per  Ton. 

3.000 
8,600 
1,860 
1,000 
600 

BOO 

£   s.    d. 
15    7 

i    7   ■: 

1  12    0 

1  17    7 

1  10    0 

2  S    0 

NOTE,— Actual  prices,  but  the  quantities  are  only  approximate. 

German  cement  is  sold  c.i.f.  Constantinople;  French  and 
English  cement  free  on  board  at  the  port  of  shipment. 
The  import  duty,  which  is  borne  by  the  buyer,  is  nominally 
8  per  cent,  ad  valorem,  but  in  reality  it  amounts  to  12  per 
cent.,  and  even  to  14  per  cent. 

1'imice  Stone  Bricks  in   Gekmant. 

Eng.  and  Mining  J.,  Oct.  19,  1901. 

In  the  Keuwied  district,  between  Coblentz  and  Auder- 
nach,  there  is  a  large  industry  in  the  manufacture  of  bricks 
from  volcanic  sand  and  pumice  stone,  which  are  found 
along  the  base  of  the  Eifel.  The  surface  soil  is  stripped 
off,  and  the  sand  piled  up,  to  he  shovelled"  into  the  mixing 
bed  of  water  and  lime  close  at  hand.  Before  moulding,  the 
pumice  is  screened,  the  larger  pieces  being  broken  to  pass  I 
through  a  sieve  having  ^  in.  meshes.  These  screened 
pieces  are  then  covered  with  a  thin  coating  of  cement,  and 
the  brick  is  moulded.  The  cement  is  not  mixed  with 
the  pumice  so  as  to  form  solid  cement  blocks,  but  by  the 
fragments  being  coated  first.  The  brick  is  then  obtained 
by  these  coatings  adhering  to  one  another.  For  the  manu- 
facture of  20,000  bricks  about  4|  tons  of  lime  are  required. 
After  the  mixing  procers  the  substance  is  poured  into  iron 
moulds  provided  with  bottoms  of  detachable  boards,  which, 
after  the  removal  of  the  moulds,  act  as  driers.  The  bricks 
are  ready  for  shipment  when  they  have  been  exposed  to  the 
air  for  a  very  short  time. 

X.—ME  TA  LL  UliGY. 

Aii  MisiiM  Plant  in  Canada. 

Eng.  and  Mininy  J.,  Oct.  12,  1901. 

The  new  Canadian  plant  of  the  Pittsburg  Reduction  Com- 
pany is  ready  for  operation,  and  the  company  will  try  to 
secure  an  export  trade  with  Great  Britain.  At  first  the 
crude  aluminium  will  be  exported,  but  later  a  rolling  mill 
-imilar  to  that  at  Xew  Eensington,  Pa.,  will  be  built  near 
the  new  works.     The  total  cost  of  the  present  plant  has 


been  about  1 ,000,000  dols.  The  company  now  has  aboi 
10,000  H. P.  installed  and  will  manufacture  about  10  to: 
of  aluminium  daily. 

\i  i  mi  mi  m  Convex  cion. 

Chtm.  and  Druggist,  Oct.  26,  1901. 

A  convention  baz  recently  been  concluded  between  tl 
producers  of  aluminium  comprising  the  Pittsburg  Akiminui 
Reduction  Company,  which  is  believed  to  control  the  tra< 
in  the  1'nited  S'ates  ;  the  Xeuhausen  Aluminium  Compar 
of  Neuhausen,  Switzerland,  together  with  the  Baden  worl 
owned  by  the  company  at  llheinfeulen  ;  the  Lend  works 
Austria:  and  the  British  Aluminium  Company  in  Englati 
The  object  of  the  convention  is  to  arrange  prices  on 
common  basis,  to  seek  new-  markets  for  the  sale  of  alum 
nium,  and  to  support  the  industries  already  utilising  th 
metal. 

Antimony  Deposits  in  Nova  Scotia. 

Imp.  Inst.  J.,  Nor.  1901. 

These   deposits   are   situated    in    Hants    County 
Scotia.     They    were    discovered   in    1SS2,  and   worked  t 
1892,   when    the    mines    were    closed,    and    remained 
until  1  - 

The  mineral  occurs  as  stibnite  in  two  veins,  one  of  wbl 
has  been   traced   upon  the  surface  for  a  distance  of  ov 
1,200  ft.    The  thickness  of  the   ore   has  varied   from  a  i 
inches  to  7  ft.,  this  being  the  greatest  thickness  attained, 
which  case  the  ore  was  solid   stibnite.     When  the 
exposed,  it  oxidises  to  hermesite  or  ralentinite.     It  is  fou 
in  places   associated  with    pyrites,    mispickel,    and   galei 
More   or   less   gold  is   always  found   in   the  ore.  and  t 
amount  varies    with   the  percentage  of  antimony.     Up 
1892,  3,121  tons  were  shipped,  containing  over   50   p 
of   antimony.      The    St.  Helens  Metal  Recovery  Croups: 
after  proving  that  they  can   successfully  treat   the  miner 
have  erected  works  to  treat  r,0O  tons   per   month,  and  ha 
agreed  to  buy  ore  containing  antimony   as   low  as   12  | 
cent.,  and  to  pay  for  7.'  per  cent,  of  the  gold  content. 

Samples  of  ere  taken  from  different  parts  of  the  v. 
give  the  following  analyses  :  — 


Thickness  of  Ore.    , 


Ins. 

12 
6 
6 

21 
6 


Percentage  of 
Antimony. 


5-50 
1050 

4-H5 
41  "IS 
33 -00 


Value  oi  Gold 
(per  2.000  lb.). 


Dols. 
26-00 
30-00 

3540 


The  average  thickness  of  ore  left  in  the  vein  is  ostium! 
at  6  ins.,  containing  12  per  cent,  of  antimony  and  23  di 
of  gold  per  ton  of  2,240  lb.  At  a  greater  depth  (bel 
the  old  working")  high  grade  ore  gave  on  analysis  GO '29  1 
cent,  of  antimony,  and  2-66  oz.  of  gold  per  ton  of  2,000  1 
and  a  second  grade  ore  527  per  cent,  of  antin 
1 -38  oz.  of  gold  per  ton.  There  are  probably  other  vein* 
the  district. 

Zinc  Oees  in  Xew  South  Wales. 

U.S.  Cons.  Reps.,  Nor.  1901. 

Ziue  ores  are  widely  distributed  over  New  South  Ws 
Specimens  of  ore  from   ninety-six  different   localities  h; 
been    received   at    the   Department    of    Mines   in 
There  are  several   combinations  of  this   ore  among  th 
specimens,  such  as  red  oxide  cf  zinc,  which  contain  - 
cent,  of  zinc.     The  carbonate  of  zinc  contains  52  per  ci 
of  zinc,  in  combination    with  silver  and  zinc  blende.     S 
phide  of  zinc,  containing   67   per  cent,  of  zinc  when  pu 
also   often  contains  iron,  and  sometimes  cadmium.     TbiF 
the  most  common  ore  of  zinc,  and  is  found  associated  » 
galena  in  most  of  the   silver  mines  cf  New   South  V\ 
No  attempt  has  been  made  to   work  this  mineral   speei 
for  the  production  of  zinc,  but  its  occurrence  is  re^ 
detrimental  to  the  ores  of  silver  and  lead  with  which  ii 
nearly  always  associated. 
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Wnl.llilM     UJD    MOLYBDENITE    IN    QUEENSLAND. 

11,1.  of  Trade  ./..  Oct.  24,  1901. 

Of  the  L89.5  tons  -which  formed  the  year's  output  of 
wolfram,  1SS  ..  'tis  came  from  Wolfram  Camp,  on  the 
inson  field.  The  miucral  appears  to  bi  plentiful, 
fall  in  price  has  latterly  checked  production.  \i 
■  (hallow  depth  the  mineral  occurs  in  a  clean  state,  and 
requires  little  labour  to  lit  it  for  the  market.  In  the  deeper 
ground  it  is  found  disseminated  through  quartz,  from  which 
it  is  separated  by  dollying  and  sluicing.  Associated  with 
wolfram  is  molybdenite.  Twelve  months  ago  very  little 
was  known  about  molybdenite,  but  latterly  a  market 
luis  been  established,  and  fit)/,  a  ton  lias  been 
obtained  for  the  mineral  on  the  field,  Bismuth  i 
bond,  the  miners  receiving  about  3s.  per  pound.  A*  the 
clean  surface  deposits  become  rarer,  the  erection  of  concen- 
trating machinery  to  supersede  the  present  tedious  process 
of  hand  dressing  has  been  suggested,  audit  is  said  that  a 
suitable  plant  can  be  set  up  at  a  cost  of  about  1,500/.  But 
it  would  be  rash  to  predict  any  assured  permanency  for  tbe 
field.  Wolfram  generally  occurs  in  patches,  and  rarely  is 
any  defined  lode.  The  demand  for  all  these  rare 
minerals  is  limited,  and  a  small  increase  in  production 
fluods  the  market  and  brings  down  the  price.  Cornwall. 
Saxony,  Spain.  Portugal,  and  North  and  South  America  all 
produce  wolfram,  so  that  there  does  not  seem  to  be  much 
room  for  expansion. 

Manganese  in  Brazil. 

Foreign  Office  Annual  Series,  No.  2724. 

The  influence  of  high  exchange  is  depressing  in  connection 
with  manganese  mining. 

Experts  calculate  that  this  industry  cannot  be  carried  on 
profitably  at  au  exchange  over  [2d.  per  milreis.  Hut  even 
with  the  rate  about  10r/.,  it  would  seem  that  there  is  little 
profit  iu  tbe  business,  and  several  of  the  workings  have 
been  closed.  No  donbt  the  lower  value  in  consuming 
centres  is  also  partly  responsible  for  this  state  of  things. 
Shipments  contioue  to  be  made,  and  some  34,000  tons  of 
manganese  ore  left  this  port,  during  the  first  eight  months 
of  1901,  for  the  United  Kingdom,  the  United  States,  and 
Itelgiuni,  and  notwithstanding  all  drawbacks,  there  is  still 
considerable  activity  in  mining  affairs,  several  prospecting 
parties  being  in  tbe  fiel.1,  among  which  Belgian  enterprise  is 
particularly  well  represented. 

Mineral  Production  of  Jafas. 

Eng.  and  Mining  J..  Nov.  9,  1901. 
Mr.  I.  Hosoi,  of  the  Imperial  Bureau  of  Mines  at  Tokio, 
gives  a  statement  of  the  mineral  production  of  Japan  for 
the  year  1900.  The  figures  given  below  are  in  metric  tons, 
with  the  exception  of  those  for  gold  and  silver,  which  are 
ia  kilograms,  and  for  petroleum,  in  gallons  : — 

Metals: 

Gold  kilos. 

Silver 

Antimony,  crude  tons  Bl 

Antimony,  refined ,  349 

Copper  „ 

Tin    IS 

bead  l.sr: 

Pig  iron  81,299 

Oil: 

Crudeoil galls.    22,175£25 

Refined  oil ,  2,077,823 

Other  ores  and  minerals : 

Graphite  tens  :<j 

Manganese  ore „ 

Iron  pyrites ,  16,146 

Arsenic 5 

Sulphur 14,435 

Chemical  products: 
Sulphuric  acid „  932 

The  important  increases  over  1899  were  in  copper  and 
sulphur.  Sulphur  from  Japan  is  being  exported  largely  to 
the  Western  States  of  America. 


Ml.      /    [IS.   OILS,  Etc. 
Vi  ,.i  i  wi  t   w  v\  i\  Japan. 
Chem.  and  Druggist,  Oct.  86,  1901. 
irU,  during   ;  ,d  compared  with 

o  i  ing  to  the  high 
of  poor  harvest  ;  storks  in  foreign  markets  also 
to  the  deelii 

luotation  in  January  was  14*60  yen  p<  r  picul,  which 
continued   until    May,   when  became 

offering  11  yen,  whilst  sellers  complained  of  unre- 
munerative  prices,  and  it  closed  at  15' 20  yen  per  picul,  at 
the  end  of  the  year.  The  following  is  a  comparative  table 
of  exports  during  ten  years  :  — 


'  1  catty  =  1',  lb.    1  picul  =  100  catties.  1 1  yen  =  2*.  Old. 

Soai'  ani>  Canijlus  Lmpoets  of  Brazil. 
Foreign  Office  Annual  Series,  No.  2724. 

Soap  and  candles  are  made  extensively  within  the 
country,  i  If  the  soap  imported,  during  1900,  the  greater 
part  was  supplied  by  the  United  v- 

Stearin  came  chiefly  from  Belgium  and  France,  and  the 
latter  country,  together  with  Germany,  supplied  spermaceti. 
Wax  is  brought  from  Germany. 

Olive  Oil  in  Sicily  (Italy). 
Foreign  Office  Annual  Series,  No.  2716. 

The  importation  of  some  278,000  kilos,  of  olive  oil  from 
Spain,  during  1900.  is  remarkable  for  an  olive-growing 
country.  Most  of  the  out  pit  goes  to  the  United  Si  ites. 
The  exports  of  olive  oil  to  the  United  Kingdom,  during  1900, 
amounted  to  42,000  kilos.:  during  the  first  half  of  1901, 
this  rose  to  U2,000  kilos. 

The  quantity  of  olive  oil  produced  at  Catania,  in  1900, 
was  about  1,980,000  gallons,  of  poor  quality. 

Stearic  Acid  Imports  of  Sicily  (Italy). 

Foreign  Office  Annual  Series,  No.  2 7 1  <• . 

During  1900  and  1901,  the  imports  of  stearic  acid  from 
the  United  Kingdom,  amounted  to  22,000  kilos.,  in  each 
year ;  the  imports  from  Germany  being  30,000  and  10,000 
kilos.,  for  the  two  years,  from  Holland,  28,000  kilos.,  in  1900, 
and  11,000  kilos.,  in  1901  ;  and  from  Belgium,  17,000  kilos., 
in  1900,  and  13,000  kilos.,  in  1901. 

On  Duties  in  Mexico. 

11,1.  of  Trade  J.,  Oct.  24,  1901. 

The  following  paragraphs  relating  to  oils  have  been 
altered,  the  new  rates  of  duty  being  as  stated  : — 


Tariff 
No. 


182 


1820 
lS2c 


s;,t 

50 
iOff 

64 
64a 


Tariff  Classification. 


New  Rate  ol  Duty. 


Kilo.,  net 
„      gross        0 

..      net  0 

10U  kilos.,  cress  1 


Cottonseed  oil — 

Purified,  in  tank  car  or  tank 

shin. 
Purified,  in  barrels,  drums,  or 

tms. 
Crude,  in  tank  car  or  tank  ship 
in  barrels. drums, or  tins 
nut  oil.  and  crude  or  boiled 
linseed  oil — 

In  tank  car  or  tank  ship 

In  barrels,  drums,  or  tins 

Lubricating  oils 

Fish  oil — 

I  n  irlass  bottles 

In  wooden  vessels 

Cod  liver  oil — 

In  glass  bottles 

In  wooden  vessels Kilo.,  gross 


Pes.Cts. 
0    10 


Kilo.,  net 

„      gross 

Legal  kiln. 
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rotective  policy  if  disceimble,  especially  in 
la  imported  oils,  which  are  clarified  or  pre- 
set in  Mexico.     The  increase  of  duty  on  such 
the  prepared  article. 

-     ,IK    ZANZIBAR. 

Annual  Series,  No.  27 IS. 
of  the   common  mottled   variety  comes  from  the 
ted  Kingdom  and  Germany,  but  German  soap  is  in  mon 
requ,..  .re  malleable  and  less  liable  to  break. 

XIII.  B.—UBSINS,   VABNISBES,  Etc. 

KXAC  AND  GOK-BEKJAMIS    (Gu*-BENZOIN)    VT 
(   lliniinvl    (SlAM). 
Foreign  Office  Annual  Series,  No.  2717. 
Former  brisk  trade  with  Bangkok  in  gam-benjamin 
and  sticlac  has  now  practically  ceased  to  e\i-t. 

ti  urn-benjamin   now    either   finds   its    way   down   to    the 
Tonquin  markets,  by  way  of  the  lied  River,  or  to  Bangkok, 
by  way  of  Paklai.  on  the  Mekong  River,  and  I  taradit 
'The"  -'Ton   Khamjan,"  or  gum-benjamin  tree,   is   found 
■rowing  along  the  slopes  of  the  hills  around  Chiengmai. 

Kill.  C— INDIA-RUBBER,  Etc. 
India-Rubbkb  at  Zanzibar. 
Foreign  Office  Annual  Series,  No.  2718. 
In  the  island  of  Pemba,  especiallv  at  its  northern  end, 
the  Landolphia  Kirkii  grows.  It  is  found  over  scattered 
areas,  and  does  not  attain  to  a  large  size,  hut  grows  to 
a  considerable  length,  and  th?  latex  is  clean  and  white. 
With  respect  to  the  rubber  trees  that  have  been  planted 
experimentally  in  the  Government  plantations,  the  Assam 
rubber,  Ficus  elastica,  is  possibly  the  most  vigorous,  but  the 
Central  American  variety,  CastUtoa  elastica,  appears  to  be 
well  suited  to  the  climate  ;  of  the  other*  the  Pari  and 
Ccara  rubber  trees  grow  rapidly,  either  from  seed  or 
cuttings,  but  their  yield  has  so  far  been  small.  The 
so-called  gutta-percha"  tree  appears  to  be  of  doubtful 
economic  value  as  the  latex  obtained  from  it  loses  its 
plastic  character  after  a  few  months  and  becomes  friable. 


Quantity. 


r-~ 


To- 


Gnited  Kingdom 

France  

German; 

United  suites. . . . 

Belgium 

Holland 

lustr  i  I 
Kussia 


£■-'■' 


Bubbeb  Exports  of  nu.  British  Central  Africa 
Pr.OTixTom  tk. 

Foreign  Office  Annual  Series,  No.  2722. 
The  amount  of  rubber  exported  was  less  in  1900  than  in 
1899,  the  value    being  9,300/.   as  against  13,100/.      A  larger 
amount  of  rubber  than  during    1899   has  come  in  transit 
through  the  Protectorate  from  outside  countries. 

Robber  Ciltiki:  in  Peraf.  (Straits  Settlements). 

U.S.  Cons.  Rep..  Nov.  1901. 
"  De  Indische  Mercuur "  states  that  the  director  of  the 
Government  plantations  has  issued  a  report  on  the  results 
of  cultivation  in  the  district  of  Perak.  By  moderate  tapping 
of  82  Para  rubber  tree-,  averaging  11  years  of  age,  327  lb. 
of  first-class  and  33  lb.  of  second-class  rubber  were  pro- 
duced. The  tirst  class,  equal  to  the  best  Para  rubber,  was 
sold  in  London  at  3s.  10rf.  (93  cents.)  i  the  second  class,  at 
■  '.  (Gl  cents.),  per  pound.  Each  tree  yielded  about 
2  lb.  of  rubber. 

XIV.— TANNING;  LEATHER;    GLUE,  Etc. 

Si  macii  Exports  of  Sicily  (Italy). 
Foreign  Office  Annual  Series,  No.  27 1G. 
lb.    Bomach  crop,  in  1900  and  1901,  was  disposed  of  as 
shown  in  the  table. 

Of    the    ordinary    variety,  the    exports,   for    1900,   were 
9,611,496  kilos.,  and  for  1901,  0,810,403  kilos. 

Sumach  can  -till   he   procured   from  otber  growers   than 
ring,  though  it  is  a  question  whether 
it  can  be  shipped  at   the  same  rates,  especially  by  vessels 
calling  here  in  the  ordinary  way. 


XVI.— SUGAR,  STARCH,  Etc. 

Importation  of  Saccharine. — Nonet    ro  Importers. 

Chem.  Trade  J.,  Nov.  2,  1901. 

The  following  notice  has  becu  issued  by  the  Commissioners 
of  Customs  : — 

Saccharine  anil  Substances  <>f  a  like  Nature  or  {' 

Xotice  is  hereby  given  that,  under  the  regulations  made 
by  the  (  'ommissioncrs  of  Customs  and  the  (  otnuiissiosers 
of  Inland  Kevenue,  in  pursuance  of  section  8  of  the  Finance 
Act,  1901,  the  importation  into  the  United  Kingdom  of 
saccharine  (including  substances  of  a  like  natun  oi 
prohibited,  except  in  packages  containing  not  less  than 
11  lb.net  weight,  and  into  the  ports  of  London,  Harwich. 
Dover,  Folkestone,  Xewhaven,  Southampton,  Hull.  Leith, 
Goole,  Grimsby,  West  Hartlepool,  and  Grangemouth. 

Any  smaller  quantity  than  that  specified  imported  into 
the  ports  named,  and  any  quantity  whatever  imputed  at 
other  ports  or  through  the  medium  of  the  Foreign  and 
Colonial  Parcel  Post,  will  be  forfeited,  and  the  importer  of 
the  goods  will  render  himself  liable  to  a  penalty  of  50/.  in 
respect  of  eaeh  offence  committed  in  contravention  of  these 
regulations.     (See  also  this  Journal,  1901,  949.) 

Import  Duties  ox  Articles  containing  Sugar  In 

1'xiTED  Kingdom. 

Bd.  of  Trade  J.,  Nov.  21,  1901. 

A  further  amended  schedule  of  the  fixed  rates  of  duty  on 
articles  containing  sugar  has  been  issued  by  the  Commis- 
sioners of  Customs,  from  which  it  appears  that  the  following 
additions  require  to  be  made  to  the  schedules  already 
published  :  — 

Milk  powder:  -  s.  d. 

If  declared  by  the  importer  not  to  contain  any 

added  sugar Free 

If  declared  by  the  importer  not  I  >  contain  more 

than  36  percent  of  ad  led  sugar cwt.     I    6 

In  all  other  install  :i  n  which  the 

importer  wishes  to  dispense  with  sampling 

and  test cut.     3    i 

Importations  entered  as  free  will  ho  delhered 

on  deposit  "f  duty  at  the  is.  *>-/.  rate  pending 

analysis.    Importations  entered  at  the  i.\. 

rate  are  liable  to  samplingat  the  discretion  of 

the  otlicers. 


W' 


Further,  that  "  Soy,  when  containing  molasses  or  other 
sweetening  matter,"  formerly  assessed  for  duty  at  the  rate 
of  2s.  per  cwt.,  is  now  dutiable  at  the  rate  of  Is.  per  OWL 
(See  also  this  Journal,  1901,  515,  G29,  948.) 

1900-1  Scgar  Campaign-  in  Austria-HlngaRT. 
Bd.  of  Trade  J.,  Nov.  7,  1901. 

No  change  in  the  number  of  sugar  factories  in  the  Dual 
Monarchy  has  taken  place  during  the  last  year.  I II  the 
213  existing  factories,  li'sare  in  Bohemia,  G4  in  Moraua 
and  Silesia,  and  21  in  Bosnia. 

Beet  Si/gar.  —  The  area  of  beet  cultivation  increased 
during  the  last  campaign  four  per  cent.,  from  82.'>,000  to 
10  l.etares.  The  total  production  of  beet  was 
1,000,000  tons  below  that  of  the  previous  year,  the  two 
harvests  in  question  having  yielded  7,410,000  tons  and 
8,480,000  tons  respectively,  but*  last  year's  beet  was  two  per 
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cnt.  richer  in  sugar  than  that  of  the  previous  year,  so  that 
ii>  actual  amount  of  sugar  produced   only  fell   below   the 

raviolis   year's  yield    by     H tot  >,   the   figures    being 

080,000  and  I,09( tons  respectively. 

Refined  Sugar. — The  total  exportation  of  retined  sugar 
mounted,  during  the  last  campaign,  to  544,600  tons,  as 
ompari'il  with  517,500  tons,  during  the  previous  year.  Half 
OlIDd  its  way  to  England  and  America  i»id  Hamburg,  an 
unease  over  tli  !  previous  year  of  33,10(1  tons.  1  he  expor 
ition  of  refined  sugar  to  India  also  showed  an  it 
rein  41,100  tons,  during  1899—1900,  to  52,61  o  tons,  during 
900-1'JOl.  The  exportation  to  Switzerland,  mi  the  other 
ami.  lias  decreased  during  the  last  two  campaigns  from 
8,600  tons  to  8,500  tons;  whilst  Italy  and  the  Balkan 
Kates  continue  to  lose  their  importance  as  markets  for 
lUStro  Hungarian  sugar.  Japan,  also,  has  not  fulfilled 
xpectations,  owing  to  the  Excise  regulations  which 
i.e. image  the  importation  of  raw  sugar.  Whereas  duiing 
he  campaign  of  1899 — 1900  23,100  tons  of  refined 
ere  shipped  from  Austria-Hungary  to  Japan,  during  the 
ist  campaign,  the  total  exportation  only  reached  'Jo.no  i 
>ns.  China  took  800  tons  last  year  as  compared  with 
,200  tons  during  the  previous  campaign.  Portugal  is  a 
e\v  and  promising  market,  and  imported  from  the  Dual 
Jouarehy  4,800  tons  of  refined  sugar  last  year,  as  corn- 
ered with  2,100  tons  during  the  previous  campaign.  It 
,  therefore,  that  whilst  the  production  of  refined 
ugar  in  Austria-Hungary  increases  year  by  year,  the 
umber  of  foreign  markets  for  its  disposal  shows  a  distinct 
cadency  lo  become  smaller. 
Hair  Sugar. — During  the  campaign  of  1900— 1901,  89,700 
us  of  raw  sugar  were  exported  from  Austria-Hungary  as 
ompared  with  133,000  tons  in  the  previous  year.  Of  this 
uantity  58,900  tons  went  to  England,  13,400  tons  to 
unerica,  and  4,100  tons  to  Japan. 

Scgab  Industuy  in  Italy. 
Bd.  of  Trade  J.,  Oct.  21,  1901. 
The  past  two  seasons  have  witnessed  a  remarkable 
evelopinent  of  the  Italian  beet-sugar  industry.  Previous 
j  1899,  there  were  in  the  whole  of  Italy  only  four  siil'ih 
lotories,  with  a  total  annual  rapacity  of  about  8,000 
jus.  During  the  season  of  1899-1900,  the  number  of 
actories  increased  to  24,  and  the  production  of  sugar 
uadrupled.  At  the  end  of  the  year  1900,  there  existed  28 
aw-.-ugar  factories  and  10  refineries,  whilst  six  factories  and 
ivo  refineries  were  in  course  of  construction.  The  industry 
ontinued  to  develop  .luring  the  season  just  closed,  but  such 
trides  as  had  been  generally  anticipated  were  not  made. 
,'liis  was  chiefly  due  to  the  imposition  of  a  new  sugar  tax— 
rbich,  in  a  measure,  checked  the  spirit  of  enterprise — as 
ell  as  to  i  he  fact  that  the  beet  crop  was  both  meagre  in 
[iiinii i t v  and  indifferent  in  quality. 
Official  data  as  to  the  yield  of  the  season  of  1900-1901 
re  not  yet  accessible,  but  the  amount  of  raw  sugar  niaini- 
acturcd  will  probably  reach  £50,000  metric  quintals  (.',,'..000 
iictrie  tons). 

Sug vh  Machinery  in  Ci  b 
Bd.  of  Trade  J.,  Oct.  31,  1901. 
The    following    is    a    complete    list    of    articles    included 
aider  the  heading  of  "  Machinery  and  apparatus  for  making 
agar  and  brandy."  dutiable,  for 'a  period  of  12  months  from 
he  Ist  ( (ctober,  at  the  rate  of  5  per  cent,  ad  valorem. 
The  following  articles,  whoever  be  the  importer  : — 

Weighing    machines   (platforms)    for    weighing    sugar 

cane. 
Complete  machines  of  every  kind  for  grinding  cane. 
Cane  shredders. 
Sugar  clarifiers. 

Complete  apparatus  for  diffusion. 
Purifying  apparatus. 
Filters  and  filtering  apparatus. 
Apparatus  called  "  Irenes  jamaiquinos"  complete. 
Furnaces  for  making  animal  black. 
Steam  desiccators  'trampas)  and  granulators. 
Centrifugal  machines,   mixing  and  lifting  (subidorcs') 

machines,  with  their  motors. 
Vessels  called  "  bombonus  "  and  "  cachimbas." 


Skimmers,  distributors,  and  sugar  moulds. 
A-pparatus  or  vessels  (lacho*)  acting  in  vacuum,  also 
their  machines,  pip'-,  and  cock-,  of  copper  or  iron, 

Skimming  pail-  rot). 

ti  crushers, 
I  porta  templa  1. 

Sulphur  dioxide  apparatus. 

Dumping  apparatus  for  car-  (  porta- templa). 

Cane-tran  1   itus. 

Furnaces  for  but  LSBe, 

Auto.  nor  for    vacuum    pan 

apparatus. 
Apparatus  for  com 

Si  0  LB    is    1,1!  v/.ll.. 

Foreign  Office  Annual  Series,  No.  2724. 
This     indu-try    has    attained    considerable    development 
iu   tiu    Slate  of    Rio,  particularly   in    the    neighbourhood   of 
Campos,  but,  as  the  yield  has  been  over-stimulated,  prices 

have   dropped    to   about    B0    rci-    per  about    \±d. 

per  Hi.  for  refined  (crystal)  sugar. 

Many  of  the  factories   have  decided  to  &hip  their  sugars, 
unrefined,  to  Liverpool. 

A'  rill.  A.— FOODS. 

Food  A]  i»    ix    lilt  izil. 

Foreign  Office  Annual  Series,  No.  2724. 
The  regulation  prohibiting  entry  of  alimentary  prepara- 
tions and  liquids  containing  bubstances  injurious  to  public 
health  is  still  in  strict  operation,  and  the  greater  part  of 
the  goods  re-exported  during  the  year,  valued  at  27,400/., 
consisted  of  impoited  articles  of  this  nature.  The  admix- 
tures which  are  the  most  frequent  causes  of  condemnation 
are  boric,  salicylic,  and  sulphuric  acids,  and  alcohol  of  bad 
quality. 

XVIII.  B.— SANITATION. 
Discharging  Chemicals  into  Sewers. 
Chem.  and  Druggist,  Oct.  26,  1901. 
At  Bow  Street  Police  Court,  on  (let.  23,  a  firm  was 
charged  with  allowing  chemicals  or  manufacturing  refuse 
to  fall  into  a  public  sewer.  For  the  prosecution  it  was 
explained  that  action  was  taken  under  section  'J  of  the 
London  County  Council  (General  Powers)  Act  of  1894, 
and  it  was  stated  that,  for  some  time,  sewermeu  had 
been  orercome  by  sulphurous  fumes,  and  one  had  his 
hand  and  arm  burned  by  coining  into  contact  with  acid. 
The  nuisance  was  traced  to  defendants'  premises,  and 
samples  were  taken  last  month.  It  was  found  that  one 
contained  201  grains,  per  gall.,  of  sulphurous  acid,  others 
318  and  295  grains.  The  fumes  could  be  noticed  half  a  mile 
away  from  the  defendants'  premises,  and  the  sewers  had 
been  much  corroded.  If  the  acid  had  been  treated  with 
lime  or  soda,  the  discharge  would  have  been  rendered 
perfectly  harmless.  The  counsel  for  the  defence  said  this 
was  the  titst  prosecution  of  the  kind  under  the  Act.  The 
defendants,  and  their  predecessors  of  the  same  name,  had 
Leen  in  business  for  about  30  years,  and  this  was  the  first 
complaint  made  against  them.  They  felt  strongly  that  they 
should  have  had  their  attention  called  to  the  matter  before 
these  proceedings  were  taken.  It  was  customary  for  them 
to  mix  two  or  more  chemicals  which  together  were  harmless, 
but  in  the  present  ease  one  of  them  appeared  to  have  been 
separately  discharged,  and  so  caused  the  nuisance.  A  fine 
and  costs  were  imposed. 

XIX.— PAPER,  PASTEBOARD,  Etc, 

Wood  Polp  in  Canada. 

Cunvn.  Intelligence.  Nov.  21,  1901. 

The  Department  of  Customs  has  published  a  statement  of 

the  exports  by  Canada  of  pulp  wood  and  wood  pulp  for  the 

year  ended  June  30,  1901.     The  values  thereof  amount  to 

3,335,265  dols.,  of  which  9GG.920  dols.  were  sent  to  Great 

Britain,  2,302,215   dois.  to  the  United  States,  and   66,194 

dols.  to  other  countries.     The  total  of  3,335,205  dols.  is  an 

increase  of  616,477  dols.  over  the  exports  of  previous  years. 
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To  the  United  States,  this  is  an  increase  of  244.321  dols., 

ami  to  Great   Britain,  an  increase  of  866,872  dols.     The 

palp  wood  showeil  an  increase  of  494.2  17  ilols.. 

S    ■  -  taking  500,744  ilo'.s.  worth  more  in  1S91 

than  in  the  previous  year,  and   Croat   Britain,  6,172   dols. 

Of  wood  pulp,  the  increased  value  disposed  of  was 

122,230  dols.,  the  details  being:  increase  to  Great  Britain, 

increase   to    other  countries,   6.109   dols.  ; 

i*,-   to  the   United  States,  356,423  dols.     Thus,  while 

the  United  States  increased  their  purchases  of  pulp  wood 

from  Canada  bj  over  half  a  million  dollars,  and  decre 

their    purchases    of     the    manufactured    article    bj     over    a 

quarter  of  a   million,  Great   Britain's  decrease  was  in  the 

onlp  wood  and  that  bat  small,  while  in  the  manufactured 

article,  involving  greater  labour  ami   the  employment  of  a 

larger  amount  of    capital,  the  mother  country   took  from 

Canada  an  increased  amount   greater  than   the  decrease  of 

the  United  States  by  116,121  aols. 

It  is  estimated  that  the  capital  invested  in  pulp  mills  (as 
distinct  from  paper  mills)  m  Canada,  at  the  present  time, 
is  not  less  than  9  dols.     The  total  annual  product 

of  the  mills  i-  estimated  at  300,900  tons  of  mechanical  pulp 
and  109,800  tons  of  chemical  pulp,  the  former  valued  at 
10  dols.  and  the  latter  at  30  dols.  a  ton,  making  in  all  a 
total  value  of  over  8,000,000  dols.  The  amount  of  pulp 
wood  consnmed  tor  the  quantity  of  wood  pulp  stated  is 
970,000  cords  a  year.  These  calculations  are  based  upon 
the  stated  capacity  of  the  44  Canadian  mills  which  have  sent 
returns  to  the  Dominion  statistician. 

Baku  i  I'm'bb  fob  X-Ktv  Screens: 

U.S.  Customs  Decision. 

Eng.  and  Mining  J.,  Nov.  9,  1901. 
Taper  covered  with  barium-platinum-cyanide  crystals, 
used  to  show  the  shadows  produced  by  the  Roentgen  ma- 
chine, is  not  a  manufacture  of  paper,  but  is  dutiahle  as  a 
surface-coated  paper  under  paragraph  398,  Act  of  July  24, 
1897,  at  the  rate  of  2i  cents  per  lb.,  and  15  cents  ad 
valorem.  The  addition  of  the  chemical  preparation  does 
uot  alter  the  character  of  the  article  as  paper.  To  amount 
to  a  manufacture  there  must  he  a  new  name,  character, 
and  use. 

Paper  Imports  of  Brazil. 
Foreiyn  Office  Annual  Series,  No.  2724. 

In  the  paper  and  stationery  trade,  Great  Britain  supplies 
13,0001.  to  Germany's  103,000/.  France  sends  almost  four 
times  and  Belgium  three  times  as  much  as  Great  Britain. 

\X.~FINE  CHEMICALS,  Etc. 

Tartrates  in-  Odes-\   (Russia). 

Chem.  and  Druggist,  Oct.  20,  1901. 

There  are  two  factories  for  the  manufacture  of  cream  of 
tartar  in  Odessa,  and  the  value  of  the  output  last  year  was 
4  .'.7  7' >/..  an  increase  of  210/.,  compared  with  1899. 

Otto  of  Rose  in  Bulgaria. 

Chem.  and  Druggist,  Oct.  26,  1901. 

It  has  been  suggested  to  the  Bulgarian  Customs  that,  in 
future,  all  flasks  of  otto  of  rose  exported  from  the  country 
should  bear  the  Customs  QoUSC  seal.  Hitherto  the  packages 
lining  the  flasks  have  been  sealed,  and  the  new 
suggestion  i-  put  forward  with  a  view  to  suppress  ottos 
wlr  Bulgarian,  hut  made  elsewhere  with  a 

modicum  of  otto  from  the  Balkans. 

Citric  Acid  ind  Citrate  oi  Lime  it  Messina  (Sicily). 
Foreign  Office  Annual  Series,  No.  2716. 

The  yield  of  citric  acid  has  declined  over  50  per  cent., 
falling  from  2,186  to  983  CWtS.  M.-ssrs.  Xa-cio,  Aveline 
and  Co.,  of  Messina,  manufacture  this  product. 

The  total  production  of  citrate  of  lime,  in  1899,  amounted 
to  20,*<75  CWtS.,  of  which  9,240  cwts.  were  shipped  to  ports 
of  the  United  Kingdom,  as  against  20,030  and  5,509  cwts., 
respectively,  in  1900.  The  quantity  exported  to  the  United 
Kingdom  has  fallen  off  very  conspicuously. 


nil  \ 


Essential  Oil  and  Citric  Acid  Exf-orts  of  v 
(Itvlv). 

Foreign  Office  Annual  Scries,  No.  2716. 

1  ssences  and  volatile   oils   consisted  of  35,000  kilo 
orange  essence,  in  1900,  and  33,000  kilos.,  iu  1901  ;  28,( 
kilos,  of  lemon  essence,  in  1900,  and  27,500  kilos.,  in  19ol 
Of   the    totals   of   both   kinds,  the  United   Kingdom  tool. 
35,090  kilos.,  in   1900,  and  28,000  kilos.,  in  1901;  whilst 
10,000  kilos,  went  to  the  I'nited  States,  in   1900,  am 
kilos.,  in  1901. 

Half  the  production  of  citrate  of  lime  and  orange  am', 
lemon  juice  went  to  the  United  Kingdom.  >  (range  jttici 
amounted,  iu  1900,  to  13,000  kilos.:  crude  lemon  juice,  in 
1900,  to  "30,000  kilos.,  in  1901,  to  461,000  kiloi 
concentrated  lemon  juice,  in  1900,  to  14,000  kilos.  Of  thi 
total,  France  took  439,000  kilos.,  iu  1900,  and  404,001)  kilos., 
in  1901  ;  the  United  Kingdom,  275,000  kilos.,  in  1900,  u 
l'.i.iiOo  kilos.,  in  1901. 

Chemical  isd  Drug  Imports  oe  Brazil, 

Foreign  Office  Annual  Scries,  No.  2721. 

The  United  Kingdom  takes  the  lead  only  in  regard  t 
potash,  Germany  and  the  United  States  being  preferrei 
for  other  chemicals  and  for  drugs,  of  which  France  als< 
sends  an  important  proportion. 

Monazite  Sands  at  Esfirito  Santo  (Brazil-). 

Foreign  Office  Annual  Scries,  No.  2724. 

Important  finds  have  been  made  of  monazite  sands,  whit! 
will  prove  very  valuable  to  this  State  so  soon  as  the  qucstioi 


ft 


of    foreshore    rights 
Government. 


has   been   settled    with   the   Fedtral 


Errata. 


This  Journal,  Oct.  31,  1901. 

Page  1043,  col.  2,  line  19  from  bottom,  for  "aboat"  rem 
"about";  line  18  from  bottom,  for  "ground-nut' 
read  "earth-nut";  lines  4  and  10  from  bottom,  Foi 
"ground-nut"  and  "ground-nuts"  read  "earlh-nuC 
and  "  earth-nuts." 

l'age  1044,  col.  1,  in  first  two  tables,  for  "ground-nut' 
read  "  earth-nut " ;  col.  2,  first  table,  for  "  ground 
nut "  read  "  earth-nut." 

Page  1P45,  col.  1,  line  23  from  top,  instead  of  "It  coagtt 
Iates,"  &c.  read  "  The  milky  fluid  coagulates  "  ;  als< 
for  lines  24 — 26,  read  "sea  salt  alone,  effects  hit 
slight  coagulation  until  aided  by  the  action  of  heat." 

BOARD   OF  TRADE   RETURNS. 
Summary  of  Imports. 


Articles. 

Month  ending  31st  Oct. 

1900. 

1901. 

£ 

:(.(H4.7I9 
413,115 
'.0  7,'US 

3,850,815 

£ 

2,021,78 
1,048,208 

Raw   materials  for  non-textile  in- 
dustries. 

Total  value  of  all  imports  .... 

11,225,897 

9,m/K 

Summary  of 

Exports. 

Month  ending :il»t  Dot, 

Articles. 

1900. 

190L 

Metals  (other  than  machinery)  .... 

e 

3.00:1,162 

771,12(1 

3,23S,7SS 

£ 

3,3M,12" 

8,437,857 

Total  value  of  all  exports  ... 

7.008,071 

7,',7'.',7.:7 
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IMPORTS    OP     CHEMICALS    AND    DVEBTUFPS    FOB    MONTH 
ENDINQ    318T   <  lOTOBER. 


Articles. 


Heaching  materials  Cwt. 

impounds 

3orai,.ve „ 

brimstone .. 

nitrate  of  potash..  „ 
jhemicals, other  \  alue  £ 

unci  gambier.  Tons 

Dyes  :— 

Alizarin Value  £ 

Aniline  and  other     „ 

[udigo Cwt. 

Birk 

Palouia Tons 


Quan 

ities. 

no. 

1900. 

1901. 

1900. 

1901. 

- 

£ 

}    23,618 

<     22,618 

)    12,856 

f       5,681 

5,494 

27,118 

8354 

15,035 

12,996 

,, 

122,688 

141352 

2,396 

829 

44346 

, . 

.. 

68,726 

Ill' 

1,120 

8,282 

■Jo,:;  7" 

6.690 

10.294 

2,438 

Imports  of  Raw  Material  for  Non -Textile 
industries  for  month  ending  31s ker. 


Quantities. 


Articles. 


Bark,  Peruvian  ..    Cwt. 

Caoutchouc ,, 

Gums- 
Arabic  ,■ 

Lac,  Ac 

Gutta-percha ....        „ 

Hides,  raw  :— 

Dry „ 

Wet , 

Ivory 

Manure:— 

Guano Tons 

Bones „ 

Paraffin Cwt. 

Linen  rags Tons 

Bsparto , 

Pulp  of  wood ,. 

Rosiu Cwt. 

Tallow  and  stearin       „ 

Skins  :— 

Goat No. 

Sheep „ 

Nitrat  e  of  soda . . .    Tons 

Phosphate  of  lime 


1900. 


S7345 

15,918 
5,776 
16,718 

66,894 
52.491 

6G0 
7,701 
81,370 
1,017 
20,1  05 
44,094 

B9326 

159,859 

881,285 

1,428.280 

10,310 

26,511 


1S01. 


3.C66 
33,909 

8347 
3,788 

9,606 

i;."'  i 

67V 

S,5?0 
5302 

1,90  i 

ll'.i77 

145,192 
113,595 

1311,823 
1,197340 

41,566 


Value. 


1900. 


£ 

4.770 
159,860 

220610 

141.335 
116,894 
29333 

33,464 
119,690 

7:i,3I8 

26,026 
205,056 

77,650 
154,131 
8S.099 
41,943 


1901. 


£ 

11.023 

15,089 

15.221 

160301 

n  sir, 

18,694 

122,521 

13,798 

117,550 
113,936 
57357 


Imports  of  Miscellaneous  Articles  for  Month 
ending  31st  October. 


Articles. 


Quantities. 


Cement Tons 

China  and  earth-    Cwt. 

enware. 

Drugs Value  £ 

Glass:— 

Sheet Cwt. 

Plate 

Flint 

Botlies Gross 

Other Cwt. 

Glue  and  gelatin. 
Leather,  unmanu-       „ 

taetured. 

Oil-seed  cake Tons 

Paiuts  and  pi*-  Value  i. 

ments. 
Paper,  pasteboard    Cwt. 
Scientific  instru-  Value  £ 

ments. 
Soap     and     soap    Cwt. 

powder. 
Zinc       manufac-       „ 

tures. 


1900. 


11,071 
34,481 


56,538 

12313 

119,619  I 

26367 

14,616 

20314 


199,606 

13,487 

29,198 


1901. 


44.333 


129364 
36,011 

■ 

21,660 

120,113 

21,743 

541,291 

35,9-45 


Value. 
1900.  1901. 


£ 
20,713 


15,277 

51.921 
19,725 

14G.140 
106,753 

351 316 

18354 
36,716 


£ 


111,707        11335? 


I 

43,924 
787,784 

137.912 
05,300 


Imports  of  Oils  for  Montii  ending  31st  October. 


Quantities. 


Value. 


Articles. 


Cocoa-nut Cwt. 

Olive Tuns 

Palm r«i. 

Petroleum  : — 

Illuminating..  Gall. 

Lubricating 

Seed 

Train,  Ac Tuns 

Turpentine Cwt. 


1900. 


632 


1901. 


1900. 


7S7 


e 

27.711 


1901. 


" 

I,0i9 

3,907 

£ 

131,1  IS 

7I.0S3 


Imports  of  Metals  for  Month  ending  SU'l  0  I 
Quantities. 


Articles. 


Copper  :— 

Ore Tons 

Regulus „ 

I'nwrought „ 

Lead, pigand  sheet      „ 

Pyrites 

Quicksilver Lb. 

Silver  ore Value  £ 

Tin Cwt 

Zinc Tons 


5.514 

76,710 
75.697 


6  in 
10345 
- 
18,186 
62324 
15.112 

66303 

0.171 


£ 

77,670 

350.0(3 

100,1  .1 

110,487 

172  721 


£ 

419.22  1 
343,481 

90381 
1,619 

63337 


Exports  of  Drugs  and  Chemicals  for  Month 
ending  3  1st  October. 


Quantities. 


Articles. 


Value. 


Alkali Cwt. 

Bleaching  materials    ., 
Copper  sulphate  ..  Tons 
Chemical  manures      „ 

Medicines Value  £ 

Soda  compounds : — 

Ash Cwt. 

Caust  ic „ 

Bicarbonate , 

Crystals „ 

Sulphate , 

Other  sorts „ 


1900. 

1901. 

314,263 

132,458 

112,471 

7 

110 

42373 

131385 

116,731 

. . 

.. 

22347 

.. 

41.311 

" 

1900. 


1901. 


£ 

100,271 

117,782 


17.188 

8.882 

28.419 
10,816 

11.177 


Exports  of  Miscellaneous  Articles  for  Month 
ending  31st  October. 


Quantities. 


Value. 


Articles. 


1900. 


1901. 


1900. 


If  01. 


Gunpowder Lb. 

Candles 

Caoutchouc Value  £ 

Cement Tons 

Products  of  coal.  Value  £ 
Earthenware ...       „ 

Stoneware .. 

Glass:— 

Plate Sq.  Ft. 

Flint Cwt. 

Bottles 

Other  kinds  ...        „ 
Leather: — 

Inwrought....        „ 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth Sq.  Yds. 

Painters'  materials  VaL  £ 

Paper Cwt. 

Tous 

Soap Cwt. 


778,000   Cwl 
1,844,500     2,525,300 


196,122    Cwt. 

9.121 

439  19,715 


12,738 


10,141 


3,866 
2,102,800     2,140300 

91*944  82,101 

1  5.406 

02,131         78.811 


£ 

11731 

119.0m; 
:>s,777 
174381 

17,168 

2::  979 

11,038 

- 

125,098 

57,591 
8S.5S3 
1"  1.977 
172,788 

23.SII4 
743O0 


42.171 

883*1 
162  985 

10  070 

11.013 

81.412 

33.502 

2127S 

67,189 

11  5364 
166,453 

30.048 
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ElFORTS  OP  Metals  (other  THAU  MvOIIIXKET) 
for  Month  ending  31st  October. 


article*. 


Quantities. 

1901. 


Value. 


una 


1900. 


1901. 


Brass Cwt. 

r 

Leu.) Tons 

Plated  wares. . .  Value  £ 

Tin Cwt 

Zinc ,. 


e 

11.531 

10.4'.-! 

57,  33 

f.i.s7.1 

101.570 

i  (0,4*2 

s.7.;7 

55,3241 

9.575 

18  til 

1  MSS 

15,111 

14.409 

15,-23:1 

£ 
5M7I 

.171,773 
.'.■.'..1119 
56.407 

nflst 

11,678 


ifiontftlp  £atrnt  ifet. 

•  The  dates  pven  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  datea. 


I.— PLANT.  APPARATUS,  and  MACHINERY. 
Applications. 

20,4112.  J.  Louden.  Apparatus  for  revivifying  spent, 
foul,  or  waste  lime  from  gas  works  or  chemical  works. 
Oct.  14. 

20,549.  11.  B.iYke.  Improvements  in  or  relating  to 
cooling  or  cvaf  orating  apparatus.     Oct.  14. 

20,757.  D.  Turk.  An  improved  device  for  regulating  and 
controlling  the  supply  of  gas  and  air  to  furnaces  and  the 
like.     Complete  Specification.     Oct.  1G. 

20,998.  E.  Grille.  Improvements  in  or  relating  to 
muffle  furnaces.     Oct.  19. 

81,191.  E.  .1.  Hess.  A  method  of  and  apparatus  for 
production  of  liquid  air,  and  for  the  production  of  motive 
power.     Oct.  22. 

21,232.  1).  11.  Morison.  Improvements  in  evaporating 
and  condensing  apparatus.     Oct.  23. 

21.727.  A.  F.  Kecbeur  and  W.  A.  P.  Heerey.  A  new 
or  improved  carbuictting  apparatus.  Complete  Specifica- 
tion.    Oct.  29. 

22,102.  G.  11.  llislop.  Improvements  in  regenerative 
51  Kings  of  gas  and  other  retorts,     Nov.  2. 

22,244,  If.  Devonport.  Improvements  in  ovens  or  fur- 
naces for  annealing  metallic  articles,  and  for  tunning  bricks 
and  the  like.     Nkn .  5. 

22,274.  1'.  l.owe  and  J.  Why  sail.  An  improved  com- 
position for  removing  and  preventing  incrustations  in 
steam  generators,  and  for  cleaning  liquor  pumps  and 
connections  or  the  like.     Nov.  5. 

22,301.  G.  B.  Schwerin-  Improvements  in  ami  relnting 
to  apparatus  for  the  extraction  of  water,  and  other  fluid 
from  mineral,  vegetable,  and  at  imal  substance-.     Nov.  5. 

22,308.  Per.  W.  I.indberg.  Improvements  in  centrifugal 
separators.    Nov.  5. 

22,455.  M.  Blake  and  R.  II.  Smart.  Improvements  in 
or  relating  to  vacuum  pans,  and  other  apparatus  heated  by 
steam  worms.     Complete  Specification.     Nov.  7. 

22,542.  The  British  Thomson-Houston  Company,  Ltd. — 
From  Asa  F.  Batehelder,  United  States.  Improvements  i:; 
electric  air-compressors.     Complete  Specification.     Nov.  8. 

22,677.  E.  K.  Dutton  and  E.  L.  Dutton.  Improvements 
in  centrifugal  machines  for  separating,  clarifying,  and  dis- 
charging liquids  and  matters,  and  in  apparatus  connected 
therewith.     Nor.  11. 

I.  J.   A.    l)i uke.       Improvements   in   or  connected 
with  regenerative  and  other  furnaces  and  kilos.     Nov.  13. 


88,043.  C.  A.  Bell.      Improvements  in  and  relating 

filtering  apparatus.     Xov.  14. 

23,049.  G.  G.  M.  Hardiogham. — From   P.  Menta, 
gium,     Improvements  in  filter-presses.     Nov.  14. 

23,129.  II.  Herberz.      Improvements   relating  tn   hot 
drying  apparatus.    Complete  Specification.     Nov.  15. 

23,235.  T.  Kirklaud.     Improvements  in  and  relating 
apparatus  for  heating  liquids,     Nov.  1G. 

Complete  Specifications  Accepted  * 

1900. 

15,815.  W.T.Sugg.     Apparatus  for  compressing! 
Nov.  6. 

16,817.  TV.  W.  Hewitt.     Apparatus  for  drying.     Oct.  30. 

17,054.  P.  Naef.  Process  and  apparatus  for  treating 
materials  with  liquid  aud  gas.     Oct.  30. 

1P.928.  E.  L.  1).  II.  Saragonet.  Charging  apparatus  fur 
Siemens-Martin  and  other  furnaces.     Oct.  30. 

20,2 1G.  F.  de  Mare.  Mercurial  centrifugal  pump. 
Nov.  20. 

21,302.      W.     W.    Harris.        Refrigerating     apparatus. 
Oct.  83. 
21,431.  G.T.  Zohrab.     See  Class  II. 

22,354.    G.    W.    Blackburn.      Coolers,   condensers,   and 

hearing  apparatus.     Nov.  20. 

1901. 

15.9S9.  A.  F.  P.  Hayman.  Stoppers  for  inclined  retotts. 
Oct.  2. 

16,071.  E.  Stauber.  Apparatus  for  rapidly  drying  moist 
material.     Nov.  20. 

17,624.  F.  C.  Crean.  Apparatus  for  disintegrating  and 
drying  pulp.     Nov.  20. 

19,237.  E.  Fiillner.  Process  of  separating  mcchauioal 
admixtures  from  liquids,  and  apparatus  therefor.     Nov.  6. 


II.— FUEL,  GAS,  and  LIGHT. 

Applications. 

211,726.  C.  R.  Hiuckcsman.  Improvements  in  connection 
with  hornets  for  incandescent  gas  lighting.     Oct.  16. 

20,717.  A.J.  Poult. — From  A.  M.  Plaissetty,  France. 
Improvements  in  or  relating  to  ihe  manufacture  of  incan- 
descent filaments  and  mantles.     Oct.  16. 

20,760.  II.  Practorius.  Improved  process  and  apparatus 
for  mixing  liquid  fuels  of  different  specific  gravities, 
Complete  Specification.     1G  Oct. 

20,986.  W.  It.  Harrison,  A.  Robb,  aud  T.  L.  Bell.  Im- 
provements in  or  in  connection  with  apparatus  for  the 
production  of  acetylene  gas.     Oct.  19. 

21.0S2.  A.  C.  Wells.  Improvements  in  and  relating  to 
acetylene  gas  generators,  or  the  like.     Oct.  21. 

21,120.  A.  H.  Bjron.  Composition  of  matter  for  gene- 
rating gas  for  motive  power  purposes,  method  of  producing 
the  gas,  and  apparatus  to  be  used  in  connection  therewith, 
Complete  Specification.     Oct.  22. 

21,125.  F.  Crossley.  Improvements  in  incandescent 
gas  burners.     Oct.  22. 

21,354.  H.  Iliggins.  Improvements  in  or  relating  to  the 
treatment  of  peat,  and  in  apparatus  therefor.     Oct.  24. 

21,356.  G.  H.  Hughes.  Improvements  in  or  relating  to 
the  production  of  gas     Oct.  24. 

21,376.  J.  Radcliffe.   Improvements  in  the   manufacture 
or  production  of  combustible  gas.     Complete  Specification. 
1   Oct.  24. 
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11,877.  J.  Radcliffe.  Improvements  in  apparatus  suitable 
or  tin'  manufacture  or  production  of  combustible  p:is  for 
alcininp  or  roasting  ores  and  otber  substances,  and  for 
?thcr  purposes.     Complete  Ppccificatii  n.     <  let.  24. 

11,415.  A.  G.  Browning  and  If.  Mnsgrove.  [mprove- 
nents  in  the  composition  of  artificial  fuel  and  kiudlcrs. 
VI.  25. 

11,534.  ('.Killing.  Improvements  in  incandescent  gas 
)urni'rs.     Complete  Specification.     Oct.  26. 

11,615.  M.  Koblenzer.  Improvements  relating  to  the 
nanufacture  of  incandescent  gas  mantles.     Oct.  28. 

21,692.  II.   D.  Fitzpatrick. — From    F.   II.    Macphi 
!anada.     Improvements  in   vapour  generators    for    inean- 
Icsccnt  lighting.     Complete  Specification.     Oct. 29. 

11,720.  II.  A.  Humphrey.  Improvements  in  the  purifi- 
ation  of  gases.     Oct.  29. 

21.756.  E.  F.  Colhorn.  Improvements  in  the  production 
if  comhustible  gas  from  hydrocarbon  oil.  Complete  !S[ieci- 
ication.    Oct.  29. 

21.757.  J.  Cayrol.  Improvements  in  burners  for  lighting- 
fas  and  other  combustible  gases.  Complete  Specification. 
let.  29. 

11,763.  1'.  Hudson.  Improvements  in  apparatus  for 
inducing  and  projecting  light  for  signalling  and  other 
■urposes.     Oct.  29. 

21,771.  C.  S.  Burtwell.  Improvements  in  apparatus  for 
;enerating  acetylene  gas.     Oct.  29. 

21,837.  A.L.Schubert.     See  Class  IX. 

21,926.  II.  Farrington.  An  invention  for  protecting 
ncandescent  gas  mantles  against  concussion  and  breakage, 
let.  31. 

21,982.  W.  A.  Feurt  and  H.  II.  Martin.  Improvements 
n  acetylene  gas  generators.  Com  plcte  Specification. 
let.  31. 

83,016.  W.  J.  Cmssley  and  J.  Atkinson.  Improvements 
a  gas  producers.     Nov.  1. 

22,105.  J.  W.  Bray.  Improvements  in  and  relating  to 
icetylene  gas  burners.     Complete  Specification.     Xov.  2. 

22,131.  II.  A.  Humphrey.  Improvements  in  centrifugal 
ipparatus  for  purifying  gases.     Xov.  2. 

22,319.  ,C.  H.  Schill.  Improvements  in  the  manufacture 
if  gas,  and  in  apparatus  employed  in  such  manufacture. 
STov.  6. 

22,486.  J.  F.  Henderson  and  C.  W.  Clayton.  An  auto- 
natic  carbonic  acid  gas  generator  and  holder.  Complete 
Specification      Xov.  7. 

22,645.  \V.  H.  Westwood,  E.  T.  Wright,  and  W.  W.  S. 
Westwood.  Improvements  in  the  discharging  mouthpieces 
of  inclined  gas-making  retoits.     Xov.  9. 

22,648.  W.  Domau  and  S.  W.  Bullas.  Improvements  in 
ipparatus  for  purifying  gases.     Xov.  9. 

22,766.  F.  Paul,  jun.,  and  A.  F.  Gundlack.  Improve- 
ments in  the  generation  of  gas.  Complete  Specification. 
Kot.  11. 

22.736.  D.  Irving,  W.  P.  Gibbons,  and  G.  B.  A.  Gibbcns. 
improvements  in  the  construction  of  regenerative  and  other 
urnaces  for  gas  retorts.     Xov.  12. 

22,931.  The  Simon  -  Carves  Bye-Product  Coke  -  Oven 
Construction  and  Working  Company,  L"d. — From  The 
^ociete  Anonyme  de  Carbonisation,  France.  Improve- 
ments in  or  relating  to  coke  ovens.  Complete  Specification. 
Nov.  13. 

23,056.  R.  Fabry  and  F.  Linard.  Improvements  in  coke 
Jvens.  Complete  Specification.  Filed  Xov.  14.  Date 
lpph'ed  for  29  June  1901,  being  date  of  application  in 
Belgium. 


23,806.  W.    I'    Thompson      From  Compagn'u    Gl 
d'Incandescence      par    le     Petrole    el     I'Alcool,     France, 
Improvements  in  and    r.latmg  to  incandescent    burners. 
Complete  Specifi  lation.     Noi    I  6 

83,213.  ..'    De  Brouwer,     [mprovemeuts  in  apparatus  foi 

charg.  in  the  manufacture  of  gas.      Xuv.lt;. 


Complete  Specifications  Accepted. 

1900. 

18,279.  IV  Naef.  Treatment  of  fuel  and  the  recovcrv  of 
by-products.     Xov.  20. 

19,074.  H.  Marston.  Manufacture  and  use  of  nitrogen 
and  nitre. us  oxide  from  atmospheric  air.     Oct,  2:;. 

19,087,  P.  R.  He  Faucheux  D'Humy.  Manufacture 
of  fuel.     Oct,  30, 

I.   K.  P.   Pictet.     Method  of  and  apparatus  for  the 
separation  of  gases  from  their  mixtures.     Ocl 

19,377.  W.  J.  Crossley  and  J.  Atkinson.  Gas  producers. 
Oct.  30. 

19,776.  J,  M.illol.    Incandescent  gas  burners.     Nov.  6. 

20,484.    T.   S.   Clapham.      Apparatus    for    use    in    the 

purification  of  gas.     Oct.  30. 

20,588.  F.  Cue.  Incandescent  gas  lighting  and  burners. 
Oct.  30. 

20,893.  11.  Holm.  Carbonisation  of  peat,  and  apparatus 
therefor.     Oct.  30. 

21,431.  G.  T.  Zolnab.     Drying  and  condensing  of  peat 
or  other  material,  and  apparatus  therefor.     Oct.  3u. 
21,641.  A.  Custodis.     Manufacture  of  coke.     Xov.  20. 

22,044.  C.  Humfrey.  Washes  for  producer  or  other 
gases.     Oct.  30. 

23,605.    The  I'ottable  Gas  Fountain  Syndicate,    Ltd. 

From    3.    Thovert,    France.       Incandescent   gas   burners 
(  let.  30. 

23,602.  A.  J.   Boult.— From    Desiderlus  Turk  and   The 

Actiengosellschaft   '•  Lauchha  nmer,"   Germany.  Frocess 

for  the  production  of  gases  of  high  caloric  value  from  low 
caloiic  fuel  material.     Oct,  30. 

23,701.  A.  Hosenberg.  Self-igniting  incandescen!  gas 
lights.    Oct.  30. 

1901. 

83.  J.  Bonnet  and  J.  S.  Muller.  Machines  for  tho 
manufacture  of  incandescent  gas  mantles.     Oct.  30. 

100.  E.  J.  Duff  and  The  United  Alkali  Company,  Ltd. 
Means  to  be  emp'oyeU-in  the  treatment  of  producer  gases 
Nov.  20. 

2020.  E.  Gobbe.  Apparatus  for  the  utilisation  of  the 
heat  of  coke  removed  from  retorts  or  ovens.     Xov.  20. 

35S6.  J.  H.  Darby.  Apparatus  for  the  manufacture  of 
coke.    X'ov.  6. 

4323.  E.  R.  Besemfelder.  Manufacture  of  cyanogen 
compounds  from  gas  mixtures  containing  ammonia.  Oct.  23, 

5757.  A.  Hayes.  Vaporising  and  burniug  hydrocarbon 
oils.     Xov.  13. 

5948.  R.  W.  B.  Creeke.  Apparatus  for  washing  and 
cleansing  gas  from  ammonia  and  other  impurities.     Oct.  30. 

16,347.  H.  II.  Lake.  From  P.  Jebsen,  Norway.  Treat- 
ment of  peat.     Oct.  30. 

16,356.  P.  A.  Fichet  and  11.  M.  J.  Ileurtey.  Gas 
generators.     Xov.  6. 

17,171.  E.  B.  Cornell  and  W.  C.  Alderson.  Process  and 
apparatus  for  making  a  fixed  gas  for  lighting,  heatin"  or 
any  other  purpose.     Oct.  23. 

17,510.  F.  W.  C.  Schniewind.  Manufacture  of  <•-,.:. 
Nov.  13.  b  ' 
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Cbailly.      Manufacture    of    fuel    briquettes, 

\    v.  6. 

.    .1.   O.   O'Brien.  —  From   M.    Wagner,    France. 
-  and  generators.     Nov.  20. 

1  '.  Huppert.     Manufacture  of  illuminating  gas 
and  coke,  and  apparatus  therefor.     No.-.  13. 

19,347.  G.  Ihle.  Bunsen  burners  for  use  in  incandescent 
lighting.     K 

III.- DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  PETRI  ILEUM. 

Application-. 

20,716.  T.  liigby.     Improvements  in  the  treatn 

1    gases  or  producer  gases,  and  connected   with  the 
iverv    of   ammonia    and   t:it    from    the    same,    ami    in 
apparatus  therefor.    Oct.  16. 

21,874.  A.  Nikiforoff.  Improvements  in  the  manufacture 
of  the  benzols  ami  their  homolognes,  and  in  apparatus 
therefor.     Oct  30. 

IV.— COLOURING  MATTERS  and  DYESTUFFS. 
Applications. 

20.551.  J.  V.  Johnson. — From  The   Badische  Anilin  uml 
Fabrik,  Germany.     Improvements  in  the  manufacture 

of  azo  colouring  matters  and  intermediate  products  relating 
thereto.     Oct.  14. 

20.552.  J.  V.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  Improvements  in  the  manufacture 
of  derivatives  of  indigo,  and  of  intermediate  products  relating 
thereto.     I  >ct.  14. 

2<>..",:,3.  J.Y.Johnson. — From  The  Badische  Anilin  und 
Soda    Fabrik,    Germany.       The    manufacture    of   a    new 
colouring  matter,   of   lakes   therefrom,  and   of  an   inter- 
ate  product  relating  thereto.     Oct.  14. 

20,741.  R.  B.  Ransford. — From  L.  Cassella  and  Co., 
Germany.  The  manufacture  of  purified  sulphur  dyestuffs 
from  dialkylamidooxydiphenylamines  and  new  intermediate 
products      Oct.  16. 

21,07".  O.  Imray.  —  From  The  Farbwerke  vonnals 
Meister,  Lucius  und  Bruning,  Germany.  Manufacture  of 
phenylamidoacetonitrile  and  homolognes  thereof.     Oct.  21. 

21,77:5.  B.  B.  Ransford.- -  From  L.  Cassella  and  Co., 
Cermany.     The  manufacture  of  acridine  dyestuffs.    Oct.  29. 

21,879.  G.  W.  Johnson. — From  Kalle  and  Co.,  Germany. 
Improvements  in  and  connected  with_thc  manufacture  and 
production  of  blank  colouring  matters  containing  sulphur. 
I  tat.  30. 

22,128.  II.  F.  Newton. — From  The  Farbenfabriken 
vonnals  F.  Bayer  and  Co.,  Germany.  Improvements  in 
the  manufacture  and  production  of  new  derivatives  of  the 
anthraquinone  series.     Nov.  2. 

22,189.  C.  D.  Abel. — From  Actiengesellschaft  fiir  Auilin- 
fabrikation,  Germany.  Manufacture  of  colouring  matters 
belonging  to  the  triphenylmethane  series.     Nov.  4. 

22,222.  G.  W.  Johnson. — From  Kalle  and  Co.,  Germany. 
Improvements  in  the  manufacture  and  production  of  brown 
.ntainiug  sulphur.     Nov.  4. 

22,306.  R.  B.  Hansford.— From   L.   Cassella   and   Co., 
many.     The  manufacture  of  dyestuffs.     Nov..'). 

'..  C.  I).  Abel. —  From  Actiengesellschaft  f(ir 
Anilinfabrikation,  Germany.  Manufacture  of  sulphurised 
colouring  matters  directly  dyeing  cotton.     Nov.  6. 

22,583.  H.  E.  Newton. — From  The  Farheufabriken 
Tormals  F.  Bayer  and  Co.,  Germany.  Improvements  in 
the  manufacture  or  production  of  anthraquinone  derivatives, 
Nov.  8. 


22,674.  A.  Smith.  Improvements  in  the  method  of  pro- 
paring  indelible  inks  for  marking  linen  and  cotton  textile 
materials.     Nov.  1 1. 

22.733.  0.  Imray.  —  From  The  Farbwerke  vonnals 
Meister,  Lucius  und  Pruning.  Germany.  Improved 
manufacture  of  pbenylglycine,  its  homolognes,  and  salts 
thereof.    Nov.  1 1. 

22.734.  C  D.  Abel. — From  Actiengesellschaft  fiir  Anilii 
fabrikation,  Germany.  Manufacture  of  sulphurised  colon 
in°  matters  directlj  dyeing  cotton.     Nov.  11. 

2'.', 762.  J.  Y.  Johnson.- From  The  Badische  Anilin  i 

Soda   Fabrik.  Germany.      Improvements    in'the    maiinf; 
ture  of  colouring  matter  of  the  anthracene  series.    Nov.  11 

38,838.  H.    E.    Newton.  —  From    The    Furbenl'ahrike 
vonnals  F.  Bayer  and   Co.,    Germany.     Improvements 
the    manufacture   or    production     of    derivatives     of 
anthracene  series.     Nov.  12. 

Complete  Specifications  Accepted. 
1900. 

12,899.  II.  E.  Newton.  —  From  The  Farbeufabriki 
vonnals  F.  Bayer  and  Co.,  Germany.  Manufacture  or 
production  of  azo  colouring  matters,  and  of  intermediate 
products  for  use  therein.     July  3. 

19,202.  G.  B.  Ellis.—  From   FA.   l'erlsch,  Switzerlani 
Manufacture   of  anthranir.ie    aeid    and  colouring   matt 
Oct.  30. 

20.718.  B.  Willcox. — From  The  Badische  Anilin  und 
Fabrik,  Germany.     Manufacture   and    production    of   n 
colouring   matters  of  the  anthracene  series   and  of    inter- 
mediate products  related  thereto.     Oct.  23. 

20.7 19.  B.  Willcox.  —From  The  Badische  Anilin  und  Soda 
Fabrik,  Germany.  Manufacture  and  production  of  colour- 
irg  matters  of  the  anthracene  series.     Oct.  30. 

21,310.  R.  B.  Ransford. — From  L.  Cassella  and  Co., 
Germany.  Manufacture  of  a  sulphide  colour  and  of  its 
leuco  compound.     Oct.  30. 

21,365.  G.  B.  Ellis. — From  Societe  Chimique  des  Usines 
du  Rhone,  anciennement  G.  1'.  Monnet  et  Cartier,  France. 
Manufacture  of  sulphonated  aldehydes  and  colouring  mat- 
ters therefrom.     Nov.  6. 

21,821.  11.  Willcox. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  Manufacture  of  an  initial  material 
for  the  production  of  indigo.     Nov.  13. 

21.897.  II.  E.  Newton. — From  The  Farbenfabriken 
vormals  F\  Bayer  and  Co.,  Germany.  Manufacture  or 
production  of  dyestuffs  of  the  anthracene  series.     Nov.  6. 

21.898.  H.  E.  Newton. — F'rom  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.  Manufacture  or 
production  of  dyestuffs  containing  sulphur.     Oct.  23. 

22,214.  G.  B.  Ellis. — From  Soctete  Chimique  des  Usines 
du  Rhone  anciennement  G.  P.  Monnet  et  Cartier,  France. 
Manufacture  of  substituted  sulphinides.      Oct.  30. 

22,328.  \Y.  L.  Wise. — From  Knoll  and  Co.,  Germany. 
Manufacture  of  biacetate  of  anthrapurpurine.     Nov.  20. 

22,391.  O.  Imray. — From  Farbwerke  vormals  Meister, 
Lucius  und  Bruning,  Germany.  Manufacture  of  compounds 
of  phcnyldimethvlpyrazoloue  and  dinietliylamidodimethyl- 
phenylpyrazolonc  with  camphonic  acid.     Oct.  23. 

22,758.  O.  Imray. — From  Farbwerke  vormals  Meister, 
Lucius  und  Bruning,  Germany.  Manufacture  of  phenyl- 
glyeinc-ortho-carboxylic  acid.     Oct.  23. 

23,902.  F.  Kehrmann.  Manufacture  of  colouring  matters 
of  the  thiazine  series  and  of  intermediate  products  therefor. 
Nov.  6. 

1901. 

392.  O.  Imray.  —  From  Farbwerke  vormals  Meister, 
Lucius  und  Bruning,  Germany.  Manufacture  of  a  blue- 
grey  dyestuff  for  cotton.     Nov.  20. 
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913.  II.  E.  Newton. — From  The  Farbenfabriken  vormals 
.  Bayer  and  Co.,  Germany.  Manufacture  or  production 
t  dyestuffs  capable  of  giving  on   fibre  shades  fast 

ashing.      Nov.  13. 

17S7.  J.  V.  Johnson. — From  The  Badische  Vnilin  und 
loda  Fabrik,  Germany.  Manufacture  and  production  of 
olouring  matters  on  the  fibre,  and  of  products  for  use 
herein.    Nov.  20. 

11,022.   A.  Rahtjen.     Method  <>!   preparing  mono! 
idigo  ami   dibrome-indigo   as   well   as    monochlore-indigo 
ad   dichlore- indigo   as    well    a-     ninnochloremono  bronie 
i.ligo.     Nov.  13. 

11,5.13.  A  Thilmany.  Manufacture  of  composite  colour- 
jig  matters  or  pigments.     Nov.  20. 


V.— PREPARING,  BLEACHING,  DYEING, 

PRINTING,  AND  FINISHING  TEXTILES,  i'ARNS, 

AND  FIBRES. 

Applications. 

21,272.    II.   E.   Newton. —  From    The    Farbenfabriken 
uruals    F.    Bayer    and   Co.,    Germany.      Improvements 
Elating   to   printing  with  the  aid  of  dyestuffs   containing 
llpbur.     Oct.  23. 

21,595.  T.  Burnley  and  R.  J.  Midgley.  Improvements  in 
■  connected  with  the  method  of  and  means  for  treating 
umie  or  rhea  fibre,  china  grass,  or  other  similar  vegetable 
bre.    t  let.  28. 

81,628.  H.  E.  Newton.  —  From  The  Farbenfabriken 
innals  F.  Bayer  and  Co.,  Germany.  Improvements  in  the 
laoufacture    or    production    of   derivatives    of   cellulose. 

rt.  :s 

91,645.  P.  Bourcart.  An  improved  process  and  appa- 
.tus  for  the  raercerisation  of  vegetable  fibres.  Complete 
pecifieation.     Oct.  28. 

21,881.  H.  L.  Offermann.  An  improved  process  for 
ashing  wool.    Oct.  30. 

22,407.  C.  F.  Topham.  Improvements  in  or  connected 
ith  the  manufacture  or  treatment  of  fibres,  or  filaments, 
coduced  from  solutions  of  cellulose.     Nov.  6. 

22.688.  W.  Rodger.  An  improved  method  of  producing 
,  aiiegated  or  particoloured  effects  upon  yarns  or  fabrics  or 
ther  substances.     Nov.  1 1 . 

22.689.  W.  Rodger.  An  improved  method  of  producing 
ariegated  or  parti-coloured  effects  upon  woollen,  worsted, 
nd  silk  yarns  or  fabrics,  or  mixtures  thereof.     Nov.  11. 

22.968.  A.  J.  E.  Hill, 
f  fabrics.    Nov.  13. 


Improvements  in  the  treatment 


22,996.  J.  T.  Pearson.  Improvements  in  mercerising, 
istring,  drying,  and  otherwise  treating  yarn  and  other 
jimilar  fibrous  substances  and  materials  with  liquids,  air, 
nd  other  gases.     Nov.  14. 

23,042.  C.  Bardy.  Improvements  in  the  manufacture  of 
iscose  silk.     Nov.  14. 

23,181.  T.  Pratt.  Improvements  in  apparatus  for  mer- 
erising  cotton  yarns  in  hank  form,  applicable  also  for 
lycing,  bleaching,  drying,  and  otherwise  treating  such  \  arn 
>r  yarns  of  other  fibrous  material  by  analogous  processes. 
\"ov.  1 6. 

Complete  Specifications  Accepted. 
1900. 
15,191.  J.  O.  Obermair.    Dyeing  apparatus.     Oct.  30. 

21,072.  F.  B.  M.  Raabe.  Manufacture  of  yarn  from 
ertain  vegetable  waste  material.     Nov.  13. 

82,776.  G.  de  Keukelaere.  Machines  for  dyeing  textile 
naterials.     Nov.  20. 


22, 'J  17.    K.  Spitz.      Manufacture  of  yarn,  ami  cloth  there- 
from.    <  let  30, 

88,110.     A.    .1.    Boult.     From     \.    G 
Bleaching  ol  vegetabli   fibres  and  fabrics.     Nov.  20 

83,157.  C.  V.  Topham.     Apparatus   I se  in  thi    pro- 
duction  of   textile  fibres   or   filaments    from   solutions   of 
cellulose  in  of  other  material  from  which  fibn 
can  be  formed.      Nov.  13, 

1901. 

1285.  ('.   D.   Abel.     From  AetiengeseUsehafi  far  Anilin 
Fabrikation,  Germany.     Dyeing. 

4303.  J.  Imray.— From  E.    Bronnert,  M.  Fremery,  and 
J.  Urban,  Germany.     Manufacture  of  thread  from  ci 
solutions.      Oct  23. 


VII.— ACIDS,  ALKALIS,  am.  SALTS. 
Applications. 

21,314.    A.    Mason.        Improvements    in    the    use     .nl 
utilisation   of  carbonate  of  lime  obtained  in  the   n 
of  sulphur  from  alkali  waste,  and  commonly  called  "  <  'banc 
mud."     (let.  24. 

22,470.  R.  Hodgson.  Improvements  in  apparatus  for 
the  manufacture  of  broad  salt  from  brine.     Nov.  7. 

22,629.  C.  Dreher.  Process  for  the  manufacture  of 
faintly  acid  and  neutral  solutions  and  salt-  respectively 
of  titanic  acid  and  lactic  acid.  Complete  Specification. 
Nov.  9. 

22,839.  G.  F.  Berry.  A  new  or  improved  method  or 
process  for  the  recovery,  collection,  and  utilisation  of  waste 
carbonic  acid  gas,  given  off  in  the  manufacture  of  certain 
acids.     Nov.  12. 

23.124.  W.  P.  Thompson.— From  Stassfurter  Chemische 
Fabrik  vormals  Vorster  und  Griineberg  A.   G.  Germany. 

Improvements  in  the  production  of  anhydrous  cyanide  of 
sodium  from  an  aqueous  solution.  Complete  Specification. 
Nov.  15. 

23.125.  W.  P.  Thompson.— From  Stassfurter  Chemische 
Fabrik  vormals  Vorster  und  Griineberg,  A.  (i,  Germany. 
An  improved  process  for  making  briquettes  of  a  mixture  of 
cyanide  of  potassium  and  cyanide  of  sodium.  Complete 
Specification.     Nov.  15. 

23,188.  C.  Dreher.  Process  of  manufacturing  double 
salts  of  titanic  acid  and  oxalic  tartaric  acid,  and  of  oxalic 
lactic  acid  respectively,  capable  of  neutral  Nov.  16. 


Complete  Specifications  Accepted. 

1900. 

17,u53.  P.  Naef.  Process  and  apparatus  for  treating 
materials,  such  as  bicarbonate  of  sodi  and  other  materials 
for  drying,  calcining,  or  distilling  them.     Oct.  30. 

19,320.  L.  Alpe.  Compositii  n  or  flux  for  use  as  a 
substitute  for  borax.      Nov.  6. 

21,214.  1).  de  Vulitch  and  J.  d'Orlowsky.  Process  of 
and  apparatus  for  the  production  of  calcium  carbide. 
Nov.  13. 

23,811.  J.  G.  Lorrain. — From  G.  Thomson,  United 
States.  Treatment  of  liquids  containing  copper  and  the 
like.     Nov.  20. 


276.  G.  M.  Vis. 


1901. 
Purification  of  briue.     Nov.  3  3. 


13S5.  O.  Imray. — From  Farbwerke  vormals  Meistc 
Lucius  und  Briining,  Germany.  Manufacture  of  sulphuric 
anhydride  by  the  contact  process.     Nov.  13. 
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VIII—  GLASS,  POTTEBT,  and  ENAMELS. 
Application  - 

I    rhenke.     Process  and  apparatus  for  drying 

bricks  and  oilier  earthenware,  or  ceramic   products.     Com- 
ri ion     (let.  IS. 

21,158    T.  W.Simpson.     Improvements  in  or  connected 

with  machine*  fur  manufacturing  glass  buttles  mid  the  like. 
Oct.  33. 

21,846.  L.  Gtote.  Improvements  in  or  relating  to 
machines  for  making  glass  bottles.     Oct.  30. 

23,577.   Ii.    J.    l'>.    Mflls.— From    A.    Bocnze,    France, 
i  irks.     Not.  8. 

Complete  Specification  Accepted. 

1900. 

21,396.  A.  E.  Brown.     Drying  of  earthenware   articles 

such  as  bricks,  tiles,  pipes,  terra-cotta  pottery,  clay,  or   the 
like, or  other  articles,  such  a-  timber,  &.:.     Oct.  30. 

It.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

20,891.  S.  Hiiyer-Ellefsen.  Improvements  in  an!  relating 
to  fire-proof  floors  and  the  like.  Complete  Specification. 
Oct.  18. 

21.6C9.  A.  Steel.  Novel  process  for  re-converting  or 
utilising  discarded,  broken,  oi  old  plaster  of  Paris  moulds, 
objects,  or  ornaments.     Oct.  29. 

21,837.  A.  L.  Schubert.  Improvements  in  process  of 
produciug  lime  or  cement  and  combustible  gases.     Oct.  30. 

22,314.  C.  von  Forell.  A  process  and  apparatus  for  the 
preparation  of  Portland  cement  from  blast-furnacj  slag  or 
cinder.     Complete  Specification.     Nov.  5. 

22,601.  J.  S.  Rigby.  Maturing  Portland  cement. 
Nov.  9. 

23.162.  H.  E.  Mason.  A  new  or  improved  refractor}- 
material  for  us_-  in  substitution  for  ordinary  fire-clay  and 
fire-clay  compounds,  atid  the  like.     Nov.  16. 

Complete  Specifications  Accepted. 


21,226.  A.  E.  Browa. 


1900. 
See  Class  VIII. 


1901. 

3101.  F.  Howett.  Artificial  stone,  in  situ  pavements, 
floors,  walls,  ceilings,  and  the  like.     Nov.  C. 

10,081.  S.  E.  Boivie.  Process  for  the  manufacture  of 
artificial  stone.     Nov.  6. 

15,402.  G.  Feyerabendt.  Method  of  pre-erving  -.rood  by- 
treating  it  with  natrium  aluiuinate.      Oct.  23. 

16,040.  ( ).  Hertnig  an  1  }•'..  L;ehang.  .Manufacture  of 
artificial  marble  and  the  like.     Nov.  6. 

17,661.  P.  A.  Newton. — From  The  New  Jersey  Wire 
Cloth  Company,  United  Slates.  Fireproof  constructions 
and  method  of  making  the  same.      Nov.  6. 


X.— METALLURGY. 
Applications. 

£0,507.  K.  II.  Hopkins.  An  improved  method  of  con- 
deDsiDg  zinc.     Oct.  14. 

20,566.  E.  Knudsen.  Process  and  apparatus  forFmeltiog 
and  concentrating  DDroasted  sulphide  ores.  Complete 
Specification.  Filed  Oct.  I  I.  Date  applied  for  March  14, 
1901,  being  date  of  application  in  Norway. 


20,057.  II.  Wackwitz,  L.  Sattler,  and  M.  DdakeUbibla 
Improvements  in  or  relating  to  the  manufacture  of  plate 
metal*.     Complete  Specification.     Oct.  15. 

20,703.  1!  F.  Macfarlane.  Process  for  recovering  iro! 
and  copper  from  copper  works  slag.     Ojt.  16. 

20,875.  E.  C.   Furby  and   G.  Franklin.     Non-corrosh 

metal,     (let.  18. 

21,017.  W.  M.  Cranston. — From  The  American  Coppi 
Mining  and  Extraction  Company,  United  States.  Improve 
method  or  process  for  obtaining  copper  metal  from  eoppe 
bearing  ores.     Oct.  19. 

21,019.  C.  G.  P.  de  Laval.  Improvements  in  or  appe 
taining  to  the  distillation  of  zinc  from  material  eontainii 
the  same.  Filed  Oct.  19.  Date  applied  for  April  19,190 
being  date  of  application  in  Sweden. 

21,097.  C.  Rogers  aud  A.  M.  Oswald.  Improved  proce' 
for  the  extraction  aud  recovery  of  zinc  from  sulphide  ore 
or  tailings.     Complete  Specification.     Oct.  21. 

21,170.  II.  H.  Lake.— From  LTawley  Down  Draft  Furnai 
Compiny,  United  States.  Method  of  and  apparatus  f< 
melting  and  treating  metals.  Complete  Specificutio 
Oct.  22. 

21,257.  J.  Baxeres  de  Alzugaray.  Improvements  in  an 
connected  with  the  manufacture  of  metallic  alloys.    Oct,  2 

21,377.  J.  Radcliffc.     See  Class  II. 

21,421.  II.  Prandenburg.  A  process  for  recover!* 
metals  and  metallic  compounds  from  materials  eontainii 
metals,  and  particularly  from  residues.  Complete  Spccil 
cation.     Oct.  25. 

21,145.  O.  J.  Steiuhart,  J.  L.  F.  Vogel,  and  C.  F.  Clau; 
Improvements  in  obtaining  tin,  antimony,  aud  arsenic  troll 
complex  sulphide  ores.     Oct.  25. 

21,-171.  K.  Young.  Improvements  in  the  utilisation  il 
waste  products  for  the  manufacture  of  iron  and  stee 
Oct.  25. 

21,481.  E.  Meininghaus.  Improvements  in  the  proce.- 
of  making  iron  and  steel,  aud  in  apparatus  used  thereii 
Complete  Specification.     Oct.  26. 

21,738.  J.  F.  Duke.     Improvements  in  alloys.     Oct  29 

21,9  40.    D.   Reynolds.      Process  for   the   production  < 

steel  direct  from  the  ore.    Complete  Specification.     Oct,  3 

22,130.  \V.  S.  Rawson  and  R.  D.  Littlefield.  Improvf 
ments  in  refining  metals  and  apparatus  for  that  purpoit 
Nov.  2. 

22,233.  P.  M.  Justice.— From  C.  Davis,  United  State 
Improved  rac  hod  of  treating  iron  and  steel.  Couple: 
Specification.     Nov.  4. 

22,334.  W.  Stubblebiue.  Improvements  relating  t 
metallurgical  furnaces.     Complete  Specification.     Nov.  5. 

22,387.  1".  R  \  and  S,  Gregory. — From  C.  Wessel 
United  States.  Improvements  in  or  relating  to  the  retiain 
of  spelter.     Nov.  6. 

22,549.  W.  L.  Wise.— From  R.  McKnight,  United  State 
Improvements  in  the  extraction  of  gold  from  refractor 
ores.     Nov.  8. 

22,554.  J.  G.  Lorraifl.-From  G.  Thomson,  Unite 
States.  A  new  or  improved  process  of  making  alloys,  an 
products  of  the  said  process.     Nov.  8. 

22,730.  II.  Johnson  and  G.  W.  Flier.  Improvements  i 
the  process  of  manufacturing  steel.     Nov.  11. 

22  753.  II.  J.  Haddan. — From  the  Meteorit  Gesellschgf 
G.  m.  b.  II  ,  Germany.  A  new  or  improved  process  ■ 
improving  the  quality  of  aluminium.  Complete  Speci6.cn 
tion.     Nov.  1 1. 


!! 


An    improved   method  of  cod 


22,927.  E.  II.  Hopkins, 
densing  zinc.     Nov.  13. 

23,0Go.  \V.  Pniszkowski.     Improvements   in   the   nianu 
facture  of  steel.     Complete  Specification.     Nov.  14. 
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Complhtk  Specifications  Acckptkd. 
1900. 

14,291.  E.  L.  Graham.  Process  for  the  disintegration, 
separation,  unci  concentration  of  metals  from  their  ores. 
Nov.  13. 

15,lf>6.  II.  F.  ffirkpatrick-Picard.  Treatmenl  of  slags 
and  by-products  containing  zinc.     Oct.  30. 

18,660.    (1.    \V.   Hinckley.      Roasting   iron   compounds. 
30. 

19,273.  T.Barton  and  T.  I!  McGhie.  Process  for  the 
desincing  of  zinc  desilverised  lead.     (  let.  30. 

19,326.     L.  Alpe.      See  Class  VII. 

19,592.  E.  M.  Bradford.  Process  for  the  recover}  of 
tin  from  slag,  "hardhead,"  or  other  byproducts  of  the 
-melting  of  tin  ore  or  manufacture  of  tin.     Nov.  6. 

20,513.  A.  Simon.     Manufacture  of  iron.     Nov.  6. 

20.702.  T.  A.  Irvine.  Extraction  of  copper  by  the  we! 
method.     Nov.  20. 

20,894.  II.  Goldschmidt.  Process  for  welding  materials. 
Nov.  20. 

21,552.  A.  J.  Boult.  From  E.  Goklschmid,  Germany. 
Production  of  steel.     ( let.  30. 

22,554.  E.  II.  Hopkins.  Treatment  of  complex  ores. 
Nov.  20. 

23,315.  A.  Reynolds.     Converters.     Nov.  13. 

1901. 

788.  W.  W.  Slater  and  J.  Galloway.  Economical  treat- 
ment of  auriferous  matters.     Nov.  20. 

6:523.  A.  J.  Lustig,  L.  Kahn,  and  I.  Lehman.  Appa- 
ratus for  use  in  casting  ingots.     Oct.  23. 

1(1,705.  A.  G.  Betts.  Coating  of  aluminium  or  its  alloys. 
Nov.  13. 

13,867.  M.  Unthenburg.  Methods  of  and  apparatus  for 
agglomerating  comminuted  ores  and  concentrates.     ( let.  23. 

17,639.  F.  C.  Crean.  Manufacture  of  iron  or  iron  alloys. 
Oct.  23. 

17,852.  S.  F.  Pierce.  Heat-producing  devices  for  the 
smelting  of  ores  and  the  fusing  of  minerals  in  furnaces. 
Nov.  6. 

19,150.  .1.  Mac  tear.  Machine  for  treating  alluvial 
deposits  for  the  extraction  of  metals  and  minerals  there- 
from.    Oct.  30. 

19,403.  A.  Manhardt.  Process  for  producing  an  alumi- 
nium alloy.     Nov.  6. 

XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

20,845.  It.  B.  Sangster.  Improvements  in  electrical 
storage  cells  or  accumulators.     Oct.  18. 

20,945.  The  Cowper-Coles  Galvanising  Syndicate,  Ltd., 
and  S.  Cowper-Coles.  Improvements  in  means  to  be 
employed  in  the  electro  deposition  of  metals.     Oct.  1!). 

21,285.  L.  Bristol.  Improvements  in  electric  batteries. 
Oct.  23. 

21,294  A.  Tribelhorn.  Improvements  iu  electric  accu- 
mulator batteries.     Complete  Specification.     Oct.  23. 

21,342.  M.  A.  Codd.  Improvements  in  dry  cells, 
(let.  24. 

21,362.  C.  T.  J.  Oppermann.  Improvements  in  secondary 
batteries.     Oct.  24. 

21,649.  L.  Roselle.  Improvements  in  and  in  connection 
with  accumulator  plates.     ( let.  28. 

21,915.  A.  Philip.  Improvements  in  the  electro  deposi- 
tion of  metallic  copper.     Oct.  31. 


21,948.   P.  Nanhardl      Process  for  the  electroljtii    in 

men!  oi  tin,  and  an  apparatus  therefoi      I  

tication.     ( let  81. 

22,303.  P.   Marino  and  <;.   Marino.     Improvements    in 
and  relating  to  secondary   batteries.    Complete  Specifh  i 

tion.      Nov.  5. 

22,482.  .1.   Wetter.     IV !l.    Bn  mi  i    Gi  rmany.     !m 

proved  process  or  | leases   For  coating  or  impregnating 

conducting  materials,  such  as  iron,  with  minute   particles 
or  other  materials,  Buch  as  carbon,  bj    means  of  eli 

currents.     Nov.  7. 

22.767.    A.     E.    Grcville.      Improvements    in    primary 
batteries.     Nov.  II. 

28,215.  V.  Cheval  and  J.  Lindeman.     Improvements  in 
electrical   accumulators.      Complete  Specification.      Filed 
16  Nov.     Date  applied  for,  32  April   1901,  being  date 
application  in  Belgium. 

Complete  Specifications  Accepted. 
1900. 
19,072.  G.  J.  (iihbs.      Electrical  accumulators,     (let.  23. 
23,310.  The   British  Power  Traction    and  Lighting  I  om 
pany,   Ltd..  and   O.   .1.   Gibbs.     Electrical    accumulators 
( let.  30. 

1901. 
204.  M.M.Blair.    Galvanic  cells  or  batteries.     Nov.  13. 
2853.  G.  W:  Johnson.— From  Societe  Paul  Chapuy  and 
Co.,  France.     Electric  batteries.     Nov.  20. 

12,974.  A.  F.  Madden.  Apparatus  for  making  secondary 
battery  plates.      Nov.  6. 

13,048.  A.  Tribelhorn.  Electrodes  for  accumulators. 
Nov.  13. 

15,816.  !>.  M.  Lloyd.  Storage  batteries,  and  alarms 
therefor.      .Nov.  13. 

15,819.  R.  M.  Lloyd.  Storage  batteries,  and  ventilation 
thereof.     Nov.  13. 

16,128.  A.- Tribelhorn.  Electric  accumulator  batteries. 
Nov.  13. 

16,187.  A.  Lessing.     Cells  of  primary  batteries,   (let.  2i. 

19,068.  W.  S.  Henneberg  and  E.  C.  II.  Pape.  Process 
for  electrolytically  precipitating  and  simultaneously  amal- 
gamating metals.     Nov.  20. 

XII.— FATS,  OILS,  and  SOAP. 

Applications. 

20,803.  S.  H.  H.  Barratt  and  The  United  Asbestos  Com- 
pany, Ltd.     An  improved  waste  oil  purifier.     Oct.  17. 

21,229.  J.  B.  Scammell  aod  E.  A.  Muskett.  Improved 
process  tor  solidifying  and  toughening  oils.     Oct.  23. 

Complete  Specification   Accepted. 
1901. 
19,186.  J.  Widmer.     See  Class  XVII. 

XIII.— PAINTS,  PIGMENTS,  VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

20,878.  C.  L.  Boiron  and  H.  Bourdoiu.  Improvements 
in  the  manufacture  of  india-rubber  goods  or  articles. 
Oct.  18. 

20,789.  C.  L.  Boiron  and  II.  Bourdoiu.  New  or  im- 
proved process  for  the  treatment  of  waste  or  old  india- 
rubber  material.     Oct.  18. 

2o. S89.  L.  Grote.  An  improved  process  of  manufacture 
of  a  non-hygroscopic  cohesive  medium  or  cement  for 
liindiDg  pigments  or  other  pliant  or  mouldable  substances. 
Oct.  18. 
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21,526.  E  G.  Bertram!      Improved  paint  or  protective 

composition.     Oct.  26. 

81,546.  B.  .T  B.  Mills. — From  International  Chemical 
panv,  United  Mates.  Pigment  and  process  of  manu- 
facturing same.     Complete  Specification.      Oct.  20. 

11,914.  T.  A.  Cunningham.  New  protective  composition 
paint.    Complete  Specification.    Oot.  81. 

31,976.  F.  Ellersnausen.  Improvements  in  the  manu- 
facture of  eadmium  ami  nine  pigments  from  substances 
containing  these  metals.     Oct.  81. 

22.201.  11.  II.  Lake. — From  Yereinigte-Gummiwaaren- 
Fabriken  Ilarhurg-wein  vormals  Meiner  J.  .V.  Keithoffer, 
Germany.  Improvements  relating  to  the  manufacture  of 
rubber-sponge.     Complete  Specification.     Nov.  t. 

32,295.  C.  \.  l.uek  and  A.  G.  Luck.  Improvements 
iu  bottles  or  pots  for  spirit  varnish,  knotting,  or  the  like. 
Nov.  5. 

22,758.  A.  Combanaiie  and  .1.  de  la  Fresnaye.  Improved 
process  and  apparatus  for  the  purification  of  gutta-percha. 
Complete  Specification.     Nov.  11. 

28,228.  J.  C.  Roberts.  An  improved  composition  or 
compound  for  use  as  cement,  paint,  or  enamel.     Nov.  16. 

Complete  Specification  Accepted. 
1900. 

21,061.  W.  Ward.  Quick-drying  liquid  cement  paint 
for  the  coatiDg  of  bottoms  of  iron  and  steel  vessels,  and 
other  submerged  surfaces,  for  the  prevention  of  corrosion 
and  fouliDg.     Nov.  20. 


XIY.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

20,535.  E.  J.  A.  Coster.  Improvements  in  the  production 
of  chrome  leather.     Oct.  14. 

21,863.  M.  llonig.  Improvements  in  the  manufacture  of 
tanning  extracts.     Complete  Specification.     Oct.  30. 

22,062.  W.  H.  Philippi.  Improvements  relating  to  the 
tanning  of  hides  and  skins.     Nov.  1. 

22,576.  M.  P.  Hatsehek.  Improvements  in  the  treatment 
of  tanning  liquors  or  extracts.  Complete  Specification. 
Nov.  8. 

22.S49.  W.  P.  Thompson. — From  A.  Wiinseh,  the  Firm 
of  Herkommer  und  Bangerter,  and  the  Firm  of  A.  Oesinger 
Company,  Germany.  An  improved  chrome  tanning  process. 
<  omplete  Specification.     Nov.  12. 

Complete  Specifications  Accepted. 
1900. 
20,612.  C.  Brandt.     Process  of  quick  tanning.     Nov.  20. 

1901. 

19,542.  R.  Croasdale.  Process  for  treating  raw  hide. 
Nov.  13. 

XVI.— SUGAR,  STARCH,  and  GUM,  Etc. 

Applications. 

21,842.  .1.  Robins.  New  or  improved  process  and 
apparatus  for  cooling  sugar-syrup.     Oct.  30. 

21,985.  F.  Hlavati.  Improvements  in  the  process  of 
extracting  sugar  from  beetroot  and  sugar-cane  juices,  and 
■jther  fluids.     Complete  Specification.     Oct.  31. 

Complete  Specifications  Accepted. 

1900. 

18,958.  M.  Lambert.  Crystallisation  process,  especially 
applicable  for  use  in  the  manufacture  of  sugar.     Oct.  30. 


'JH.S97.  E.    Casper.     Centrifugal    apparatus   for    treatii 
ran  sugar.      Nov.  20. 

20,898.  E.  Casper.     Drums  for  drying  sugar.     Nov. 

20,901.  E.   Casner.     Apparatus    for  treating  raw  sugai 
Nov.  20. 

23,508.  J.  C.  F.  Lafeuille.     Apparatus  for  the  mouldil 

and  centrifugal  treatment  of  sugar.      Nov.  20. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc 

Applications. 

20,490.  B.  T.  Howard.  Improvements  in  and  connecti 
with  presses  used  in  the  manufacture  of  eider,  perry,  at. 
the  like.     Oct.  14. 

21,824.  A.  J.  Bonlt. — From  J.  G.  Doruig,  Germany, 
new  or  improved  manufacture  of  alcohol.     Oct.  30. 

22,116.  C.  E.  Brunt.  Improvements  in  the  manufactu 
of  yeast.     Nov.  2. 

22,135.  I).  Wickhnm.  Improved  apparatus  for  simult 
neously  cooling  or  chilling  and  gasifying  beer  aud  oth 
liquids  or  beverages.     Nov.  2. 

22,181.  R.  C.  Wild.  Improvements  in  the  manufactu 
of  oppodeldoc  or  solidified  spirit.     Nov.  4. 

22,928.  F.  Wrede.  Process  of  and  apparatus  for  c<> 
verting  brewers'  yeast  into  bakers'  yeast.     Nov.  13. 

Complete  Specifications  Accepted. 

1900. 

20,855.  B.  M.  Drake  and  J.  M.  Gorham.  Apparatus  f 
cleansing  casks.     Nov.  20. 

1901. 

377.  A.  Meyer.  Vessels  for  mashing  and  fermentii 
purposes.     Nov.  13. 

931.  B.Fischer.  Apparatus  to  promote  the  germinatic 
of  malt.     Nov.  2u. 

19,186.  J.  Widmer.  Packing  of  solidified  spirits,  miner, 
oils,  or  their  products  of  distillation.     Nov.  20. 


XVIII.— FOODS,  SANITATION,  Etc.,  and 

DISINFECTANTS. 

Applications. 

A. — Foods. 

21,717.  G.  G.  Wolff.  A  new  or  improved  food  produt 
and  process  for  manufacturing  the  same.     Oct.  29. 

21,737.  J.  H.  Hooker.    Substances  from  milk.     Oct.  28 

22,336.  D.  J.  Edmonds  and  W.  Weddel.—  From  D.  R. : 
Galbraith,  New  Zealand.  Improvements  relating  to  tl 
treatment  of  milk,  cream  and  butter.     Nov.  5. 

22,875.  W.  C.  C.  Pakes  and  W.  H.  Barnes.  Apparati 
for  sterilising  milk  or  other  liquids.     Nov.  12. 

23,141.  L.  N.  Schlarb.  Improvements  in  processes  fi 
curing  meat.  Complete  Specification.  Filed  15  Not 
Date  applied  for  3  June  1901,  being  date  of  application  i 
United  States. 

B. — Sanitation  ;    Water  Purification. 

21,316.  R.  Malabar.  Improvements  in  and  connecte 
with  the  purification  of  sewage,  or  other  foul  or  impur 
liquids.     Oct.  24. 

21,746.  J.  E.  C.  I.  Put?eys.  Improved  means  of  an 
apparatus  for  purifying  water.     Oct.  29. 

21,856.  W.P.Thompson. — From  Maschinenbau  Actiei 
gesellschaft    vormals  Beck    and    Heukel,   Germany.      A 
improved    process    for    treating   the    substances   di 
from  sewage  water  and  the  like.     Oct.  30. 
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18,143.  C.  A.  Day. — From  Staubschutz  Gesellschaft  mil 
beechrankter  llaftung,  German)  Improvement!;  In  the 
lent  of  offals.     Nov.  2. 

9il,151.  A.  J.  Liversedge.  Improvements  in  appliances 
for  the  destruction  of  refuse  and  the  recovery  ol  useful 
products  therefrom.     Xov.  4. 

13.  F.    1'.  Candy.     Improvements   in  apparatus  for 
use  in  or  in  connection  with  the  purification  of  sewage  and 

ted  waters.     Xov.  13. 

C — I)  isinfectantt. 

||1,074.     V.    1.   Feeny. — From    La   Societe   Anoynie   des 
Eeablissementfi  Geneste  Hersclier  et  Cie.,  France,      \ppa- 
tatus  for  disinfection  by  the  evaporation  of  solutions,  such 
mie  aldehyde.     Complete  Specification.     Oct.  21. 

14,  K.   Reschke.     An  improved    process  for  manu- 
ring an  antiseptic.     Xov.  15. 

Complete  Specifications  Accepted. 
A. — Foods. 
1900. 
89,761.  J.  A.  Timmis.     Manufacture  of  food.     Xov.  20. 
82,905.   A.  l'ellerin.   Manufacture  of  margarine.    Oct.  30. 

1901. 

F.  C.  Kullak.     1'reservation   of  foods  and    media 
therefor.     Oct.  23. 

B. — Sanitation  ;   Water  Purification. 

1900. 
19,315.  H.  Peck.    Destructor  for  human  excreta.   ()ct.30. 

1901. 

497.  K.  Orchard  and  C.  E.  Fox.  Purification  01 
Sterilisation  of  water.     Xov.  13. 

C. — Disinfectants. 

1901. 
508.  A.    Strandh.      Disinfectant    compound    known    as 
■  Lettnbrin."     Oct.  30. 

XIX.— PAPER,  PASTEBOARD,  Etc. 
Application. 

22,662.  J.  X.  Goldsmith  and  The  British  Xylonite 
<  lompany,  Ltd.  Improvements  relating  to  the  manufacture 
of  celluloid.     Xov.  9. 

Complete  Specifications  Accepted. 

1901. 

81,150.  C.  Iv.  Graham  and  The  British  Uralite  Co.,  Ltd., 
Manufacture  of  paper,  cardboard,  and  the  like,  and 
apparatus  or  machinery  therefor.     Oct.  23. 

23,379.  D.  N.  Bertram  and  S.  Milne.  Strainers  for 
treating  pulp.     Xov.  20. 

1901. 
17,624.  F.  C.  Crean.     See  Class  I. 


XX. -FIXE  CHEMICALS,  ALKALOIDS, 
ESSEXCES,  and  EXTRACTS. 

Applications. 

2ii,550.  G.  W.  Johnson. — From  Kalle  and  Co.,  Germany. 
The  manufacture  and  production  of  cinnamyl  quinine 
bjdrochlorate.    Oci.  14. 

31,077.  O.  Imray.  —  From  The  Farbwerke  vormals 
MeistiT,  Lucius  und  Briining,  Germany.     See  Class  IV. 


21,293.  .1.  Rother,     A   process   for  producing  a   | 
from  alsol  sublimate,  sozojodol,  quicksilver,  and  veratrine. 
( lompl  ttioo      I  ' ot.  98, 

W.  Johnson.     From  The   Vereinigte  Chinin- 
fabriken  Zimmer  and  i  >>.,  Germany.    The  manufacture  and 

carbonic    acid    ether*    of    the    dicim  ! 
alkaloids.     <  let.  38, 

21,758.  O.    Mieriscb    and   0.    Eberhard.     Improvements 

in    processes    for   making   mill*    extract!   re bling 

extracts,     i  !omplete  Bpc  cifl  ation,     '  Id 

81,768.  !'•  •'  R  iebi  rf  and  '  1..  J.  .1  Heydemann.  A 
method  and  apparatus  for  the  preparation  of  an  oxtracl  of 
coffee,     <  lot.  29. 

21,838.  A.  C.  McLaughlin.  Improvement  in  the  process 
of  making  ichthyol  sulfonat  aium,     <  '■  t .  30. 


Complete  Specifications  Accepted. 

1900 

22,214.  G.B.Ellis. — From  Societe  Chimiqne  des  i  sines 
do  Bhdne 'anciennement   n.  P.  Monnet  ct  Carrier,  France. 

.See  Glass  IV. 

22,328.  W.   L.   Wise.— From   Knoll  and  Co.,  Germany. 

See  Class  IV. 

22,887.  B.  Willcox.— From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  Oxidation  of  aromatic  hydro- 
carbons and  their  derivatives.     Nov.  20. 

23, .507.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius  und  Briining,  Germany.  Manufacture  of 
neutral  soluble  silver  compounds      Nov.  20. 


XXL— PHOTOGRAPHY. 

APPLICATION'S 

21,154.  J.  \V.  T.  Cadett.  Improvements  in  machinery 
for  coating  photographic  papers  and  films  with  emulsion. 
Oct.  22. 

21,24.5.  W.  A.  C.  Selke.  An  improved  process  of  photo- 
sculpture.     Complete  Specification.     Oct.  23. 

22,390.  W.  X.  L.  Davidson.  Improvements  in  cine- 
matograph apparatus  for  production  of  pictures  in  natural 
colours.     Xov.  6. 

22,727.  H.  E.  Xewtou.  —  From  The  Farbeiifabrikeu 
vormals  F.  Bayer  and  Co.,  Germany.  Improvements  in 
the  manufacture  or  production  of  photographic  plates  and 
papers.     Xov.  11. 

Complete  Specification  Accepted. 
1901. 
14,510.  L.  Drefus.   Method  of  photograph  j  .  and  apparatus 
therefor.     Oct.  23. 

XXIL— EXPLOSIVES,  MATCHES,  Etc 

Applications. 

20,7.55.  J.  Fuhrer.  An  improved  safety  detonating 
composition  as  a  substitute  for  preparations  of  fulminate  of 
mercury.     Complete  Specification.     Oct.  16. 

21,517.  W.  Frost.  Machines  for  lipping  and  heading 
matches.     Oct.  26. 

21,631.  Safety  Explosives,  Ltd.,  and  H.  A.  Thiersch. 
Improvements  in  explosives.     Oct.  28. 

21,660.  \V.  J.  Sollas.    Composite  safety  match.    Oct.  29. 

21,708.  M.  Buckmaster.     An  improved  powder.    ( let.  29 . 

22.965.  A.  T.  Cocking  and  Kynoch,  Ltd.  Improvements 
in  and  relating  to  explosives.     Xov.  13. 

22.966.  A.  T.  Cocking  and  ICynoch,  Ltd.  Improvements 
in  and  relating  to  explosives.     Xov.  13. 
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Complete  Specifications  Accepted. 

1900. 

19,216.  A.J.  1'ndriksoD.     Wax  matohes,  and  machinery 
umfacturing  the  same.    Oct.  30. 

19.7  7:5.  C.  II.  Cards  and  G.  G.  Andre.      Manufacture  of 
gunpowder.    Oct.  S3. 

20,799.  K.  Sandler.      Process  for  the  manufacture  of  a 
safety  explosive  resembling  dynamite.     Oct.  30. 

1901. 

984.  0.  11   Curtis,  C.   L.  Watsou  Smith,  D.  J.  Metcalfe, 
A    C.  Pearey,  and  A.  F.  Ebtrgreaves.    Explosives.    Nov.  6. 


16,508.   II.  II.  Lake. 

states.    Match-makine 


-From   V.  C. 
machinery. 


Diuiunv, 
Nor.  80. 


Jan.,  1 


PATENTS    UNCLASSIFIABLE. 
Complete  Specifications  Accepted. 
1900. 
18,188.   P.  Naef .     Treatment   of  solid  material  with 
especially  applicable  for  catalytical  reactions.     Nov.  20. 

18,191.    P.  Naef.     Treatment  of  solid    material  with  gilf 
especially  applicable  to  catalytical  reactions.     Nov.  80. 


1901. 
14,420.  J.  I'hilipps,  II.  Lebel, 
Fabric  or  material.     Oct.  SO. 


ga». 

1 


il   K.  (irimoin-Sanson. 
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MR.   otto  HEnNErt  IX   THE  CII.VIK. 


THE  LEMON  OIL  INDUSTRY. 

BV  HERBERT  E.  BURGESS,  1  .C.S.,  AND  J.  F.  CHI 

After  giving  an  account  of  the  early  history  and   uses 
the  lemon,  the  authors  went  on  to  say  : — 

The  two  principal  lemon-growing  districts  now  are  Sici 
and  the  Riviera,  but  the  Tyrol,  Spain,  Portugal,  and  tl 
countries  on  the  south  coast  of  the  Mediterranean  alt 
supply  a  very  considerable  quantity  of  the  fruit. 

The  climate  for  the  cultivation  of  the  lemon  should  1 
moist  and  sheltered,  and  the  soil  naturally  drained.  Ti 
cultivated  trees  of  Sicily  demand  such  an  amount  of  moi 
Hire  as  can  be  obtained  only  at  the  mountain  slopes,  and  tl 
structure  of  the  mountains  is  peculiarly  favourable  to  tli 
end.  The  loose  6tones  of  which  they  are  mostly  compos 
absorb  the  rain  water  through  their  innumerable  pot 
fissures,  and  afterwards  allow  it  to  swell  forth  in  sprin. 
lower  down.  In  this  way  the  irrigation,  which  is  absolute 
indispensable  for  the  members  of  the  citron  tribe  during  tl 
dry  season,  is  obtained. 

The  whole  north  and  east  coast,  from  the  Bay  of  I 
round  by  Messina  to  Avola,  is  an  almost  endle?s  sui 
of  orchards.     In  the  interior  of  Sicily,  practically  no  lemo 
or,  indeed,  other  trees  are  cultivated. 

A  young  lemon  tree  will   begin  bearing  when  five 
old,  and  will  then  produce  about  200  lemons.     When  IS 
20    years   old   it    will  average  1,000   fruit  a  year,   and 
full  "grown  tree  will  produce  irom  3,000  to  5,000.     A  iemo 
tree  can  be  made  to  flower  early  by  suitable  irrigation,  ao 
so    bear    fruit    (the    summer   crop),   which    is    nearly  a 
exported,  and  fetches  high  prices,  but  it  is  said,  however,  t 
be   detrimental  to  the    tree,  and  not  to   be  indulged  in  tc 
many  times  in  succession,  the  trees  being  allowed   to  tak 
their    natural    course,   and   to   produce    fruit    ripening  i 
December. 

The  cultivation  of  the  lemon  and  production  of  it 
essential  oil  is  probably  the  chief  revenue-bearing  industr 
of  Sicily.  In  compiling  their  commercial  statistics  th 
Italian  Hoard  of  Trade  do  not  specify  the  lemons  separatel 
from  the  oranges,  and  there  is  no  reliable  information  as  t 
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•ulue  of  the  industry  from  the  exports,  but   tl ttent 

ie  industry  in  Sicily  may  be  gathered  from  the  statistics 
ie  export  from  the  two  principal  towns,   viz.,    Palermo 

Messina. 

dermo  exported,  in  1899,  oranges  anil  lemons, 5f>, 853,720 
(  hit   of  this  amount    there  were   imported  to  the 
cd    Kingdom,    11,018,470    kilos.      In     1898    Palermo 
iie.l  51,753  kilos,  of  essential  oils,  and  in  1899,  72,620, 
inease  of  40  percent.     In    1899,  of   raw  lemon  juice, 
;2n    kilos.;    citrate    of   lime,    301,380   kilos.     Messina 
irted,  1899,  oranges   and   lemons,  59,809,082   kilos.;  of 
ial   oils,   :((j:i,:U2  kilos.;    citric    acid.    lll,o7u    kilos.; 
le  of  lime,  1,060,000  kilos.  ;  concentrated  lemon  juice, 
i    kilos.     L'atina  exported,  in    1899,53,451  tons  of 
and  lemons,  valued  at  £250,.!  1  0. 
nigh  Sicily  and  the  Riviera  are   the  chief   producing 
ict-  of  the  lemon,  there  is   apparently  no  good  reason 
i  nr  own  colonies  should   not  encourage  the  cultivation 
lis  fruit.     Australia  has  for  many    years   supplied  its 
pi  requirements  in  oranges  and  lemons.     The  lemon  tree 
been  cultivated  in   New  South  Wales,  Paramatta, 
i     California,    and    Jamaica,   with   varying    success. 
:    .lames    Xeish,   in  an    article   in    the  .Journal    of   the 
hi m   Agricultural   Society,   July    1901,   in  speaking  of 
II  partial    failure  to  grow  lemons    in   that    island,  savs  : 
ere  is  no  reason  why  this  discouraging  episode  should 
r  ethers  from  a  similar  attempt  if  carried  out  on  better 
li  i,  and,  in  point  of  fact,  the  cultivation  of  lemons  has 
recently  attempted  in  the    islaud,   but  on  a   smaller 
•    I  than  at  first."     There  are  to  be  seen,  in    the  galleries 
ie   Imperial  Institute,  samples  of  lemon,  Seville  orange 
J   Tangerine   orange    oils,    which    have    been    actually 
essed   in    Trinidad,    Dominica,    and    Jamaica.      The 
I  t    Indie-   supply    us    with   the    majority   of    limes    and 
ij    oil.     Why  should  they  not   supply  us  in  like  manner 
I   lemons  ? 
tie  extraction  of  the  oil   from  the  fruit  differs  from  the 
.1  method  pertaining  to  essential  oils,  inasmuch  as  the 
irity  of  such  oils  are  obtained  by  distillation  processes  ; 
of  lemon  oil  is  made  almost  exclusively  by  expressing 
riud  of  the  nearly  ripe  fruit.     There  are  two  methods 
•ted  for  this  purpose.     Firs;,  the  scorzetta,  in  which  the 
ms  are  cut  in  halves,  and  then  pulped  by  girls  with  the 
if  a  peculiar  scoop.     An  experienced  worker,  by  rapid 
of  the  spoon  ejects  the  pulp  from  the  rind,  at  the  rate 
4  halves  per  minute.     After  the  lemons  are  pulped,  the 
is  allowed  to  soak  in  water  from  2 — 4  hours.     This 
of   the   process   is   of   great    importance,  as,   in  the 
.ing,  the  riud  absorbs  water,  and  becomes  tough  and 
Ie — a  characteristic  of  great  importance  to  the  rind- 
ser.     The  halves  are  then  passed  on  to  men  who  do 
pressing.    They  pick  them  up,  one  at  a  time,  with  the 
t  hand,  and  let  the  half  lemon-rind  fit  the  fingers  like  a 
gently  pressing  it  against   a  sponge  held  in  the  left 
i.    The  sponge,  when    saturated,    is  squeezed  into   an 
hen  vessel,  and  the  water  allowed  to  separate  from  the 
The   oil    so  obtained  is  filtered,  and   put  into   large 
er  bottles,  ready  for  exportation.     The  only  difference 
he  other  process,  viz.,  the  taglio-in-tre,  is  that  the  lemon 
ut  into  three  longitudinal   pieces  in  such  a  way  that 
e  is  practically  no   acid  pulp   left  in  the  rind.      The 
.'ess  of  expression  is  the  same  as  in  the  scorzetta  pro-   [ 
.    Of  recent  years  a  machine  has  been  introduced  into   I 
e  factories,  but  the  general  opinion  is  that  the  band- 
ressed  oil  is  cheaper  and  better  in  all  respects,  and  for  this 
on  several   firms   who   had   introduced    the   machines 
their  factories  are  stated  to  be  now  abandoning  them 
manual  labour.     This  machine   must  not  be   confused 
i  the  Bergamot  one,  which  is  practically  a  grinding  mill 
;  takipg  off  the  outside    rind  and   so  breaking   the   oil 
cles,  but  is  one  which  carries  out  the  Scorzetta  process,   | 
requires  only  two  girls  to  work  it.     It  is  possible  that 
ome  of  our  colonies,  where  the  expense  of  male  labour 
lit  he  a  drawback  to  the  profitable  manufacture  of  this 
such  a  machine  would  solve  the  difficulty,  although  in 
ly,  where  men's  labour  is   so  cheap,  the  use  of  the 
■hine  offers  no  advantage. 

s  regards  the  yield    of  oil,   110  kilos.,  or,  say,   about 
i us  will  yield  from  14 — lGounces.     A  man  working   | 


in  the  Bcorzotta  process  will  oat  I  ode  b  day,  and 

Q'8<! panion  will  press  8,000,  and  for  this  work  they  will 

■    eh  gi  i  2    liroa  /.er  diem,  equal  in  our  i iey  to  1 1    lOd, 

Constituents  of  the   0j7._ Up   to  the   preseul    i    the 

following  substances  have  been   reported  to  be  present  In 

'll1  "''  ''  ,l",n       |r ae,  phellaudn  ai  .  limom 

and   non>l   aldehydes,  geranyl   acetate,  geraniol,   methyl 
anthranilale,  citronellal,  citraptene,  and  a  resin, 

Limonene,  citral,  geranyl  acetate,  geraniol,  and  citronellal 

are  all   well-known  substances i    their    chemical    and 

physical  constants  can  be  found  in  most  texl  books,  but  we 

would  'haw  ati, -iniou  to  the  aid  ihydes nyl  and  octyl— as 

,lle-e  hav il\  quite  recently  bi  i       ,,i  by 

one  of  as— set  "Proceedings  of  the  Chemical 
1901,  No.  240.  These  aldehydes,  though  present  in  very 
small  quantities,  play,  in  our  opinion,  a  most  important  part 
in  the  aroma  of  this  oil.  The  crystalline  body,  ami  a  detailed 
account  of  how  it  is  obtained,  can  also  be  seen  in  the 
"Proceedings  of  the  Chemical  Society,"  1901,  No.  240. 
Although  a  similar  substance  ha-  been  obtained  by  Crismer, 
yet  the  interesting  feature  about  it  is  its  method  of  isolation 
by  means  of  acetone. 

Quite  recently  we  have  been  able  to  prove  the  presence 
of  the  terpene,  Isevo-pinene,  also  another  terpene  which  we 
have  not  yet  been  able  to  identify,  owing  to  the  verj  -mall 
quantity.  We  are  still  working  on  the  subject,  ill.  pinene 
had  the  following  constants:— Boiling  point,  154  C.  at 
752  mm.;  sp.gr.,  0-859  at  15  I '.  ;  rotation,  —  7  30'; 
refractive  index,  1-4678,  at  15-5  C. ;  nitrosochloride, 
in.  pt.,  100  C:  hydrochloride,  m.  pt.,  121  C.  ;  although 
the  rotation  and  gravity  of  these  are  net  what  are  gi  Derail; 
given  for  pinene,  owing  to  the  smallness  of  quantity  we 
were  unable  to  purify  it  any  further,  but  we  think  the  very 
characteristic  hydrochloride  is  quite  sufficient  to  prove  the 
identity  of  this  terpene  with  pinene. 

Had  it  not  been  for  Dr.  Young's  pear-shaped  dephleg- 
raator  with  12  bulbs,  possibly  this  would  never  have  been 
isolated.  The  fractionation  from  an  ordinary  distillation 
flask  is  quite  useless.  Messrs.  Schimmel  have  been  unable 
to  find  any  pinene  in  oil  of  lemon,  even  on  fractionating 
large  quantities,  but  to  be  quite  certain  that  this  pinene  did 
not  get  into  the  oil  by  illegitimate  means,  we  carefully 
fractionated  some  oil  that  one  of  us  actually  saw  pressed  in 
Palermo,  and  we  were  able  to  identify  this  same  terpene, 
so  that  pinene  is  apparently  a  natural  constituent  of  the  oil. 
The  resin  was  obtained  by  dissolving  the  residue,  left 
after  the  distillation  of  lemon  oil,  in  hot  acetone,  which 
has  the  property  of  taking  up  the  resin  as  well  .is  other 
matters  in  the  oil,  but  on  cooling  the  resin  is  thrown  out 
as  an  amorphous  powder  while  the  other  substances 
remain  dissolved.  One  or  two  treatments  of  this  kind  will  ■ 
produce  a  fairly  clean  sample.  So  prepared,  it  gives  a 
melting  point  of  64° — 67°  C.  Of  the  many  substances  that 
have  been  said  to  be  present  in  oil  of  lemon,  we  have 
been  unable  to  confirm  citronellal  and  phellandrene. 

Examination  of  the  Oil. — For  the  examination  of  lemon- 
oil  as  to  its  genuineness,  the  determination  of  its  specific 
gravity,  optical  rotation,  and  citral  content,  combined  w  ith 
the  rotation  after  distilling  the  first  10  per  cent  ,  are  usually 
considered  sufficient,  but  we  have  found  that  these  deter- 
minations alone  are  by  no  means  adequate  to  detect  adultera- 
tion, as  we  shall  endeavour  to  show  later. 

The  specific  gravity  given  in  most  text  books,  including 
the  T.ritish  Pharmacopoeia,  is  0'857— 0-860  at  15  ( .'.,  but 
in  our  opinion,  0-857  is  too  high.  We  should  suggest 
0-856 — 0-859,  as  0-8G0  is  seldomed  obtained,  0856  being 
quite  an  ordinary  gravity  for  an  undoubtedly  genuine  oil. 
Tha  gravity  varies  according  to  the  season  when  the  fruit 
is  pressed,  and  is  always  found  to  be  higher  late  in  the. 
season  tlniu  in  the  earlier  part.  An  explanation  of  this. 
may  be  that  as  the  lemons  are  ltft  on  the  tree  to  ripen,  they 
lose  part  of  their  terpenes.  The  flavoured  portion  remains 
in  the  lemon,  and  being  less  volatile  and  of  considerably 
higher  gravity  than  the  terpenes,  increases  the  gravity  of 
the  oil- 
Mr.  Jacob,  German  cqnsul  at  Messina,  says,  "I  had 
hitherto  always  found  that  ihc  gravity  of  this  essence  varies 
from  0-857  to  0-gG.,  the  last  named  figure  not  beiug  very 
frequent.     I  find  that  all  lemon  oil  of  last  season  had  a  very 
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low  specific  gravity,  i.and  Ibal   the  gravity  of   23  samples 

v;iriis  1 1 .  in  i ' -  >.">>!'.  i.  0*8588,  and  does  not  exceed  the 
last-named  figun  "  Messrs.  Fratelli  de  Pasqnale  and  Co. 
state:  "All  the  lemon  oils  we  have  ever  examined  have 
always  given  us  a  specific  gravity  under  0- S58,  0'8575 

being  the  normal.     We  have  never   examined  or 

j  oil   having  0-860,  and  we  are  sure   no  regular 

lemon  oil  has  ever  existed  giving  the  said  character,  and 

this  year's  crop  especially  was  of   high  roiatiou,  and  of  a 

low  specific  gravity."     Undoubtedly   this  season's   oil  has 

*  a  lowei  gravity  than  previously. 

Rotation. — The  rotation  was  taken  in  a  tuhe 
100  nun  long,  by  means  of  a  polarimeter  employing  the 
sodiam  light.  A  variation  of  temperature  between  15  and 
20  mates  only  a  slight  difference,  ami  tor  all  practical 
purposes  inaj  bi  ignored.  We  have  found  that  a  range  of 
•  63  is  quite  compatible  with  a  genuine  oil. 
At  the  earlier  part  of  the  Eeason  an  oil  may  have  a  rotation 
,  but,  of  course,  such  an  oil  is  not  usually  met  with 
on  the  market,  a-  it  would  all  be  bulked  with  oil  of  a 
lower  rotation.  Tin-  rotation  also  varies  considerably  for  the 
district  in  which  the  fruit  is  grown. 

Refractive   Index. — We  have  found  a  determination  of 
: -active    index    to    be   of  considerable    value  iu   the 
examination  ofthisoil,  as  in  many  others.     Much  1ms  been 
-aid  and  written  about  the  worthlessnees  of  such  a  eonstant 
in  essential  oil  analysis.     This  may  be  true  of  some  oils, 
but  it  by  no  means  hears  out  our  experience    in  the  ease  of 
ii  oil.      Where  on,-  has  a  range  of  1  -473:!  to  1  ■  1830,  or 
say  7  in  the  third  place  of  decimals,  and  where  30  per  cent. 
of  "the  oil  has  a  low  refractive  index,  and  the  other   10  per   ' 
cent.,  a  very  high  one,  we  maintain,  aud  have  found,  it  to  he 
a  verj  useful  constant.     There  is  one  important  reason  why  | 
probably  the  refractive   index  has    not    found   favour  aud   j 
use  among  workers  iu  essential  oils,  viz.,  that  the  tempera- 
ture at  which  the  observations  have  been  made  has  in  many* 

■  not  been  recorded,  and  so  a  comparison  is  impossible,   j 
We  at  first  found  this  a  serious  drawback.     Another  reason 
has   been    the   difficulty  of  getting   a    suitable    instrument 
which  is  quick  aud  reliable.     The  difficulty  and  tediousness   | 
of  determinations    by  the  hollow    prism   method  are  well   j 
known.     After  trying  many  instruments,  we  have  found  the    ! 
Abbe   Kefractometer  the    most    suitable  for  this    kind   of 
work. 

With  regard  to  the  rotation  of  the  first  10  per  cent,  distil- 
late, the  British  Pharmacopoeia,  1898,  directs  that  "  if  100  ; 
volumes     be    fractionally    distilled,    the     10   volumes    first  j 
collected  should  not   produce    a  rotation  differing  by  more 
than  two  degrees  from  that  produced  by  the  original  oil."  j 
This  is,   ia  our  opinion,  incorrect  and   absolutely  worthless, 
as  all  oils  of  undoubted  purity  give  a  greater  difference  thau 
two  degrees,     i  his    we  have  proved  conclusively,  both  iu  i 
the   laboratory  and    on   a    manufacturing   scale.     We  quite  ■ 
recognise  that  the   rate  of  distillation,  length   of  distilling 
bead,   and   temperature  of   the   distilling  bath  play  au  itu-  , 
portant  part  iu  the  nature  of  the  distillate. 

Citral  Content. — The  next  determination,  that  of  citral, 
is  in  some  respects  the  most  important,  and  at  the  same  . 
time  the  most  difficult.  The  strength  (not  flavour)  of  ] 
lemon  oil  is  in  a  large  measure  due  to  the  amount  of  citral 
present;  but  the  fineness  of  aroma  is  due  to  the  alcohols 
and  esters  present,  and,  as  we  have  previously  stated,  to  the 
other  two  aldehydes. 

There  arc  three  methods  generally  employed,  viz.: — 

(1)  By  the  addition  compound  formed  on  shaking  with 
a  strong  solution  of  sodium  bisulphite  :  — 

/OH 
i    II   CHO   •  NaHSOa  =  C,H,SCH  < 

\  S03Na. 

(2)  lly  the  formation  of  au  oxime  with  hydroxylamine 
in  ali  i  b ol  i  solution  and  estimation  of  the  amount  used  by 
titration  of  the  unused  hydroxylamine  :  — 

H    i  HO   •    H.NOH  =  CjHuCH-JTOH  +  H.O. 

I.  i  sation  compound  formed  with  cyan- 
1  in  alkaline  solution  ■  — 

CN 
■    H,iCHO  +  CH.CN,CO0H=JC,HlsCH.C<  +11. 0. 

\  COOH 


(4)  By  the  formation  of  a  soluble  sulphonia  acid 

-odium  sulphite  using  phenolphtlialeiu  as  an  iudicato 


C  l':  Clio   :-  a  Xi.su     i   •_■  OH, 
i.li,-  (NaS03)sCOH  +  2  NaOHj 


(1)  The  Sodium  Bisulphite  Method,  as  directed 

hooks,    i-    not    to    he    recommended,   and    a    strongly 
solution   should  be  avoided.     A   40   per   cent,   solution 
sodium  metabisulphite  is  most  convenient.     The  m 
as   follows  : — To  25  e.e.  of  lemou  oil  add  75  c.c.  of  40 
cent,  sodium  metabisulphite  solution  and  25  e.e.  of  >n<i 
sulphite   (made  by  exactly  neutralising  the   sodium  lii 
phite    solution    with    a    10    per    cent,    solution    of    sod 
hydrate)  in  a  suitable  flask.     (The  Analyst,  August  19 
The   temperature  is  then  raised   to  about   70°  (j.. 
solution  thoroughly  shaken  for  one  hour.     We  find  that 
addition  of  sodium  sulphite  is  indispensable,  owing  to  •• 
fact    that     it    forms    a   soluble    sulphonic  acid  compoi 
and   a   clear  meniscus  is   thus   obtained.     The  oil  is  I 
raised   into   the    measuring  burette,  and   the  diminutioi 
volume  gives  the  amount  of  total  aldehydes.     A  cm 
must  be  made  for  the  solubility  of  the  terpenes  in  solut 
We  subtract   from  the  reading  0*35  e.e.,  hut    recommit 
each  worker  to  determine  this  correction  for  himself. 

This  method  may  also  be  used  for  solutions  contaii 
high  percentages  of  citral,  but  using  from   5  to  20  c  < 
measuring  in  a  Hirschsohn  flask  or  modification  of  it. 

(2)  Hydroxylamine  Method. — A  freshly  prepared  a 
holic   solution   of    hydroxylamine   hydrochloride    is   u 
containing   one   gram   of  hydroxyiamiue-hydrochloridt 
20    grms.    of    SO    per    cent,    alcohol.       10 — 12    c.c.   of 
solutiou  are  diluted  to  250  c  c,  and   25 — 50  c.c.  are  titr.  I 
for  hydroxylamine  in  the  usual  manner,  with  N/10  sod  i 
hydrate   solution,    using    first    methyl    orange    and    t 
phenolphthalein  as  indicators. 

A    second  equal  amount  of  the  strong  hydroxylain 
hydrochloride  solution  is  mixed  with  a  weighed  quantil; 
lemon  oil,  aud  diluted  with  absolute   alcohol  until  a  c 
solution   is  obtained.      After  the  addition   of  0*5  grm  f 
sodium  bicarbonate,  the  mixture  is  introduced  into  a  150 
flask  and  heated  en  the  water-bath  for  45  minutes  undiji 
reflux  condenser.     After  cooling,  the  product  is  washed 
a   250   c.c.  flask    with    distilled  water,    care    being  ta 
to  wash   out  the  condenser   as  well   as  the  flask.     A  l 
thoroughly  shaking  out,   the  watery  layer   is  adjusted 
250  c.c,  and  25  c.c.  pipetted  off.     Tor  a  determination  I 
the   unused   hydroxylamine   in  this,   one   drop   of   met  ! 
orange    is   added    and    then    diluted  hydrochloric 
cautiously  run  iu  from  a  burette  until  a  faint  rose  colou 
developed.     The   colour  is   then  titrated  back   with   ^  I 
sodium  hydrate  solution,  pheuolphthaleiu  added, aud  litra  i 
continued  until  the  development  of  a  rose   colour.    ' 
difference  between  the  blank  and  the  experiment  will  he 
amount  of  hydroxylamine  used,  and  the  percentage  ma*  I 

calculated  by   the  following   formula: — C=  —    — ,  wl 

C  =  the  percentage  of  aldehyde,  A  =  number  of  c.c.  1 
>i/10  sodium  hydrate  solutiou  used,  aud  G  =  weight  ol  I 
taken.  This  is,  in  our  opinion,  an  excellent  method  if  I 
only  knows  the  approximate  percentage  of  citral  pre-' 
If  known,  the  correct  quantity  of  hydroxylamine  and  sodi  i 
bicarbonate  can  be  added,  when  good  results  may  I 
obtained.  The  method  as  we  have  described  it  al>  I 
gives  good  results  with  lemon  oils. 

(3)  The  procedure  in  this  case,  as  suggested  by  I'1 
is  as  follows  :—  20ii  c.c.  of  the  oil  are  concentrated  to  2J 
in  a  Wurtz  flask  under  a  pressure  which  should  nol  Hi 
15  mm.     The  175  c.c.  of  terpenes  contain  a  little  citral,  ' 
the  quantity  is  so  small  that  it  may  he  neglected.     10  c.c  ' 
the   residue,  of  which  the  specific  gravity  is   known,    I 
shaken    with   a   solution   of    5   grms.   cyanacetic  acid  ill 
j  grins,  ordinary  KOII  iu  30  c.c.  water  in  a  small  ah 
flask  with   a   long  graduated  neck,  aud  the  non-absor  1 
residue  read  oil'  as  usual.     (The  specific  gravity  of  citru' 
so   near  that  of  the  concentrated  oil  used  that    it   may 
taken  as  identical.)     In  our  opinion  this  method  is   pi 
tically   useless,  as  it   is  impossible   to   read   the   uieuis  • 
owing   to    resinous   and  slimy   matter.     Messrs.  Siehiuu1 
have  pointed  out  this  same  difficulty.     We  have  found  ll  i 
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tin-  residual  oil  bo  steam-distilled,  it  is  possible  t"  get  a 
rly   clean   meniscus,    anil    ii    might    be    worth   whil 
rone  wishing  to  use  this  method  to  adopt  our  suggestion, 
it  is  a  long  and  tedious  proe  'ss,  and  v  e  fail  to  see 
\  advantage  in  it.     The  readings  are  invariably  too  high, 
il  this  i>  not  surprising  when  commercial  eitral,  con 
;   si    per  cent,  of  aldehyde,  gives  100   percent,  by  this 
;thod.     Another  obvious  disadvantage  is  having  to 
ueentrated  solution. 
(4)   Professor  Ttemaun,    in   his   elaborate    work    on    the 

s  of  lemon-grass  oils  luis,  among  other  important 

.  shown  that  if  eitral  he  agitated  with  a  neutral 
lotion  of  sodium  sulphite,  a  sodium  salt  of  the  sulphonic 
,.1  re-nlt-,  as  shown  by  the  above  formula.  Iiy  taking 
rootage  of  the  sodium  hydrate  formed  by  this  rear 
•  have  used  phenolphthalein  as  an  indicator  to  show  when 
the   eitral    has    been    combined;    and  the   fact   that   the 

idium  salt  is  quite  soluble,  has,  in  our  opinion,  made 
e  estimation  of  eitral  both  accurate  aud  s'mple.  The 
ethod  we  have  adapted  is  as  follows  :  —  A  saturated 
lution  of  sodium  sulphite  is  prepared,  and,  if  acid,  is 
utrnlised  with  a  solution  of  sodium  hydrate  until  a  faint 
'ik  colour  is  permanently  maintained  with  phenolphthalein. 

■  of  such  solution  2.">  e.c.  of  the  oil  are  added,  and 
a  drops  of  an  alcoholic  solution  of  phenolphthalein. 
te  whole  is  then  heated  on  a  water-bath  to  nearly  boiling 
lint,  constantly  shaking.  A  deep  red  colour  almost  a' 
ice  appears,  which  shows  that  the  action  has  commenced. 
few  drops  of  sulphurous  acid  are  then  cautiously  added, 
m1  this  is  continued  until  no  further  colour  is  produced 
ter  a  further  addition  of  SO;.  The  oil  is  then  measured 
described  in  the  first  method.  The  obvious  advantage 
this  method  is  that  the  end  of  the  reaction  may  be 
certaiued  to  a  certainty,  while  the  above  bisulphite  method 

on  the  continual  shaking  for  a  period  of  not  less 
ic  hour. 
Table  1  shows  a  comparison  of  these  various  methods. 

Tahle  1. 

Showing  Comparison  of  the  Four  Methods  for 
Determination  of  Citral. 


Nominal 
Percentage  of 
il  in 
Lemon  Terpenes. 


S 

Ki-aml 
Mono- 

sulphite. 
I. 


Hydroxy  1 
ainiue. 

II. 


Sodium 
III.  IV. 


io-o 


immercial  citnil 

ion  oil ... 
■  ■--Hi 


8;2(2-f)  2-6(2-4) 

4-1  (12)  .-,■!)  (4'S) 

6-5  (6-S)  7-1  (7-8J 

8-6  (3-6)  9-6  (9-6) 

Percent.  Per  Cent. 


si 

4'|-5 

75 


40 'ii 


2-2  (2-1) 
I'e 

6-4(6-3) 
-■1  is,;. 
Per  Cent.  Percent. 
100  si 

62  45'5 

87  75 


[he  figures  in  brackets  show  the  calculated  citral  present. 

<  lur  conclusions  with  regard  to  these  various  processes 
re  that  the  bisulphite  with  sulphite  (Xo.  1)  and  the 
iilphite  (No.  4)  are  the  two  most  reliable,  and  give  almost 
leoretical  results  if  carried  out  on  the  lines  we  have 
uggested. 

The  percentage  of  citral  in  lemon  oil  is  certainly  not 
■  cent.,  but  much  nearer  t  per  cent.  We  have 
Isewhere  that  7 — 8  per  cent,  is  a  highly  iuiprob- 
bie  figure,  and  our  latest  investigations  confirm  our 
pinion.  Still,  if  a  genuine  oil,  having  a  gravity  of  0-660, 
an  be  obtained,  then  7 — S  per  cent,  would  be  quite  reason- 
ble,  hut  such  oils  are  not  easily  obtainable,  though  a  small 
uantity  of  such  oil  was  recently  submitted  to  us,  which  did 
.iiitaiu  7-4  per  cent,  of  citral. 

Adulteration. — The  following  are  the  chief  adulterants: — 
-emon  terpenes,  turpentine,  lemon  grass  citra",  and,  less 
ommcnly,  distilled  lemon  oil,  cedarwood  oil,  and  steariu. 
'he  Italians  are  as  great  offenders  iu  this  direction  as  our 
wn  merchants.  In  many  cases  a  eonsiderable  amount  of 
cientific  knowledge  is  shown  in  the  preparation  of  these 
ophisticated  oils,  aud  a  great  deal  may  be  accomplished  by    j 


:iioaii-  .t  a  specific  gravity  balance  and  a  polariacope.    of 

most  frequent  and  the  most  diffi 
to    S  the   lemon   terpenes   obtained    daring 

mamifactui  oil. 

A  few  figures  thai  we  obtaii  he  Hritish  I 

for  SiciFj  and  the  German  Consul  at  Messina  »ill  show  to 
what  a    erious  extent  this  adulters  on  it  thi  actual 

ci  ntri  -  of  production.    There  were  impoi  ted  i  ito  Pali  i 
of  turpentine  :  — 


i  nited  Kara 

i         * 

lis 


Kilos. 


Messina   imported   lemon-   and   orange-oil   terpenes,   in 
1900,  313  kilos  from  England  and  4,^oj  kilos,  from  I 
many;  as  well  as  4,'.isl'  kilos,  of  French  ami  25,064  kilo-,  of 
American  turpentine. 

Besides  the  quantity  of  terpenes  in  orted,  th  re  aie  in 
Sicily  annually  worked  np  into  tcrpeneless  oil  about  4,000 
lb.  of  lemon  oil.  This  would  give  about  another  3,G0u  lb. 
of  terpenes. 

These  figures  show  that  Sicily  uses  about  15,745  lb.  "I 
terpenes  aud  605,101  lb.  of  turpentine  yearly. 

Wc  have  been  unable  to  make  an]  comparison  between 
the  amount  of  turpentine  used  in  Sicily  and  other  purely 
agricultural  islands,  like  the  isle  of  Wight,  but  this  enormous 
importation  of  turpentine  is  very  suspicious,  because  there 
exists  no  legitimate  purpose  for  which  it  can  be  used  in  the 
quantities  imported.  It  cannot  be  employed  in  manufac- 
tures, because  there  are  none  in  Sicily,  and  it  cannot  be 
used  in  any  art,  unless  it  be  the  art  of  adulteration.  The 
large  quantity  of  terpenes  al-o  imparted  into  Sicily  is  more 
suspicious  still,  because  for  this  there  exists  no  reason  what- 
ever, save  a  dishonest  one ;  there  heiug  no  purpose  for 
which  it  can  be  used  other  than  that  of  sending  it  back  to 
this  country,  plus  a  small  amount  of  new  oil. 

Of  these  adulterants,  the  lemon  terpenes  are  the  most 
difficult  to  detect,  chiefly  for  the  reason  that  natural  oil 
consists  of  about  90  per  cent,  of  such,  and  so  a  considerable 
amount  may  be  added  without  altering  the  constants  of  an 
oil  to  any  appreciable  extent.  Turpentine  is  still  used. 
but  not  to  so  large  an  extent  as  formerly.  It  may  easily 
be  detected  on  distilling  and  examining  the  rotatory  power 
of  the  first  10  per  cent,  of  distillate,  which  would  have  a 
much  lower  rotation  than  the  original  oil.  Citral  from 
lemon  grass  oil  is  a  very  common  adulterant,  and  is  always 
added  to  bring  up  the  strength  of  an  oil  adulterated  with 
terpenes.  Even  the  purest  commercial  citral  has  a  distinct 
and  unpleasant  smell,  resembling  lemon  grass  oil.  Stearin 
is  alleged  to  be  used  for  increasing  the  gravity  of  an  oil. 
We  have  never  found  any  oil  so  adulterated,  and  should 
think  it  highly  improbable  that  such  adulteration  is 
practised.  Distilled  lemon  oil  would  have  practically  the 
same  effect  a.s  the  addition  of  terpenes. 

A  Scheme  for  the  Examination  of  Lemon  Oil : — 

(1)  Determination  of  the  sp.  gr.  at  15"  C. 

(2)  „  „  opt.  rot.  in  100  mm.  tube. 

(3)  „  „  ref.  index  at  20    C. 

(4)  „  „  citral  content,  25   c.e.  (total 
aldehydes). 

(5)  Fractional  distillation. 

The  following  is  the  method  of  distillation  we  adopt,  ami, 
if  carried  out  carefully,  will  show  any  adulteration. 

One  hundred  e.c.  of  the  oil  to  be  examined  are  put  into 
a  distilling  flask  having  three  bulbs  blown  in  the  neck,  and 
fitted  with  cork  and  thermometer.  This  is  connected  up 
to  a  condenser  with  a  suitable  receiver  having  two  vessels 
graduated  at  10  e.c.  and  80  e.c.  A  Hruhl's  apparatus 
answers  the  purpose  very  well.  The  whole  is  exhausted, 
and  a  pressure  of  not  more  than  15  mm.  should  be 
obtained.     The   flask  is  then   gently   heated  bv  means   of 
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an  oil  bath      The 

-even    minutes    to   distil. 

id,   and  the 
distilled   over. 


cc,   should  not   take  less  than 

Tl>e    nest    vessel    is   put   into 

distillation  continued   until  80   cc.  have 

The    pressure   is   then   relieved,   and    the 


residual  oil  in  ihe  flask  is  distilled  over  with  steam.  The 
quantity  so  obtained  should  he  carefully  noted.  The 
three  fractions  are  examined  by  the  polariscope  and 
refraetometer.  (  NOTE. — We  have  used  the  Zeiss  form  of 
instrument  for  this  purpose,  as  being  one  that  most 
analytical  chemists  have,  and  a  comparison  of  results  is 
thus  facilitated.  | 


The  following  is  a  typical  distillation  :  — 


cc. 


Time  of 
distilling. 


Pressure. 


Boiling       Rotation       Zeis«»t 
Point.  aB 


10 

BO 
7-3 


Mins. 

nun. 

7 

14 

64 

+  55 

30 

13 

71 

1-   Tn     !'. 
+  le    ;„•,' 

"2-4 

Table  2  gives  the  results  of  five  pure  oils  In  this  m 


Tabu    2. 
.  I   Comparison  of  various  Types  of  Lemon  Oil,  all  of  undoubted  Purity. 


Particulars  of  Oils. 


Physical  l'  «s 

ol 
Original  Oils. 


No.ot 

cc. 


Distillation.  ....    , 

>  itral  content 

of 
in  100mm.  Tube.  Readings        ""l ' 


II. 


III. 


Gemiin-  oil  of  eood  quality.  I  g 

Messina.)  |  Ref.-index 

Genuine  oil  (Palermo),     j  K'.'.'t-In  ,i 

Nottypieal.  (_  K,, 

Genuine  oil    of    very   highj  pStftion 

gravity.  i  ,,,.f;  m(lex 


IV. 


Genuine  oil  of  high  gravity 


Genuine  oil.  new  crop,  1901 


Sp.  gr. 
Rotation 

lief,  index 

SP.  gr. 
Rotation 
Ref.  iudcx 


u  855 
63°  IS 
1  *  1755 

0-857 

SI    ■_•; 
1-4763 

0-863 
58  SO 
1-4771 

0-860 

1-4769 

fl-S.Vi 
1'4754 


10 
80 
73 

10 

VI 


10 
80 
7"0 

10 
80 
70 

10 

so 


+  55°  SO' 
-i  70  »' 
+  10°  56' 

+  64°  6' 
+  67°  l.V 
r   IS    18 

+  5,1°  41' 
+  .;;    16' 

-  6°    0" 

+  so0  e> 

,    68    IS' 

-  5    20' 


+  69°    2' 
+     8*  14' 


72-0 

7JI 

72  2 

::■  i 

81-3 

74-0 
72-7 

we 

72-2 
72  li 


71-8 
723 

81-» 


Per  ( 


64 


100  cc  of  oil  taken  in  each  experiment. — Zeiss  readings  ( Butyro-refractometer)  corrected  to  80°  C. 

No.  1  is  a  very  tvpical  oil  of  last  season's  pressing.  No.  5.  A  new  oil  of  good  quality  and  freshness. 

No.  2.  An  oil  expressed  in   Palermo,  and  of  undoubted  !        No.  3   and  4.  A  genuine  oil  of  very  high   quality,  and 

purity,  beins  pressed,  coppered,  and  sealed  in  the  presence  '    only  very  exceptionally  met  with.; 
of  one  of  us  (Child). 

Table  3. 
Showing  Oils  adulterated  trith  Tcrpenes,  Turpentine,  and  Citral 


ilart  of  Oils. 


Physical  Constants 

of 

Original  Oil. 


No.  of 
cc. 


Distillation. 


Rotation  aD 
in  100  mm.  Tube. 


Zeiss 
B 


Citral  content 
3rd  fraction. 


II. 


III. 


IV. 


Lemon  oil.  90  per  cent. 
Turpentine,  lo  per  cent. 


VI. 


Sp.  gr. 
Ref.  indu 


Lemon  oil,  90  per  cent.  J     Ii,',tat'i  n 

Lemon  terpones,  10  per  cent.  (    Rt.f]  indeI 


Lemon  oil,  BO  per  eeni. 

Turpentine,  20  per  cent. 

t^mon  oil,  75  percent, 
enes,  23  |»-r  cent. 
'  ent. 

Lemon  oil,  50  per  cent, 

— es,  4B  |mt 
I  per  cent 


C   Sp.gr. 

-     Rotation  — 

I    Ret.  index  = 

C    Sp.  gr.  = 

l;  .tation  = 

(.   lief,  index  = 


1,5(1  percent, 
percent 
Citral,  2  percent, 
wood  oil,  2  p 


r 


- 1  - 

Rotation 
Ref.  index 


Distilled  oil. 


(    Sp.gr. 

■>.     Roll     xi 
(.    Ref.  index 


0-83S  I 
57    K 
14752 

0  356 

64   -' 


0-S59 

:,:;    i' 
1)741 

0-S57  ' 
62°  36' 
14753 

O'SoC 
62    St 

1  ■  it:.:: 


B-855 

63    II' 
1 -47.il 


10 
80 
8-0 

10 

80 
7'3 

10 
80 
8-0 

10 
80 
7-5 

10 
80 
75 

10 

80 
90 


•  1-'.  4s 
+  64°  66' 
+  18°  25' 

+  56   21' 

+  71  .-t7' 
+  IS"  19' 

+  40°  9' 
+  59°  5' 
+  22"  41' 

+   53°  50' 

i  7"  :in' 
+  13°    S' 

+  53"  24' 
+  70°  15' 
+     5°  12' 

+  5s  IB' 
+   7"    in' 

•  15      :.' 


69'6 

71'  i; 
BTJ, 

71 -r, 

72-1 
81-2 

68-1 
711 
81-0 

71'9 

72-4 
83-6 

71-s 
72-5 
90*5 

72-1 

72s 


I  oil  taken  in  each  experiment-Zeiss  readings  (Butyro  refraetometer)  corrected  to  2fl  I  , 


1     Perl.  at. 


34 


52 


3* 


Table   3   shows  the   effect   of  terpenes,  turpentine,   ind 

citral.     The  oil  u-ed  for  making  these  mixtures  is  in  each 

i.  1  m  Table  2. 

No.  1    shows   an    increased   gravity,  which   is  always  the 

with  oils   adulterated  with  turpentine.     The  difference 


between   original  rotation  and  the  fir>t  10  per  cent,  is  12  . 
whereas  in  pure  oils  it  should  be  froai  7    to  B5. 

The  Zeiss  number  for  the  first  fraction  is  about  three 
lower  than  for  a  genuine  oil,  and  the  eitr.il  content  ol 
the  third  fraction  shews  31  per  cent,  instead  of  42  p.r  cent 
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Vo.  8.  Similar  differences  are  shown,  but  in  :v  more 
ckcd  degree. 

So.  2  oil  (hows  a  rnther  high  rotation,  and  the  third 
■tion  :it  once  points  to  addition  of  terpenes,  the  rotation 
ng  high  and  the  refractive  index  low.  The  citral 
itcnt  is  also  lower  than  that  of  a  good  oil. 

This  oil  has  constants  closely  resembling  that  of 
atur.il  oil,  hut  tlio  third   fraction,  which    h  ;~   a  rotation 

12',  shows  on  comparing  it  with  a  genuine  oil, 
it  whereas  'he  Zeiss  number  should  he  82-5,  that  of  the 
ilterated  oil  is  90-5,  and.  therefore,  the  rotation  should 
minus  not  plus  •">. 

Terpenchss  (his  of  Lemon. —  We  do  not  propose  to 
cuss  the  manufacture  of  terpeneless  oils  of  lemon.  We 
ill  confine  ourselves  to  the  properties  and  examination 
[Is;  but  it  will  not  be  out  of  place  to  give  some 
.sous  why  these  terpeneless  oils  have  found  such  favour 
ong  mineral  water  manufacturers  of  late  years.  First, 
ion  oil  contains  roughly  90  per  cent,  of  terpenes  ;  in  the 
-cn.v  of  fruit  acids  these  readily  oxidise,  and  soon 
velop  a  smell  and  taste  of  turpentine.  This,  of  course,  is 
serious  objection  to  the  use  of  natural  oil,  whereas,  if 
'se  terpenes  are  removed,  as  in  the  case  of  terpeneless 
s,  there  is  nothing  to  deteriorate  or  change.  Second, 
most  important  advantage  is  its  solubility,  which  lias 
reused  in  a  similar  proportion  to  its  concentration,  say, 
m  12  to  20  times.  This  enables  the  mineral  water 
ker  to  obtain    a  bright  and  clear  drink   instead  of  the 


""'  '■'•■  ""   lui        mi    oi  en  Meg  in   waters   prepari  d  from 

natural  oil.     '1  in-  relative  yield  of  t<  rpeneless  o 

> '"  6  per  cent.,  depending  on   the  gravity  of  the  natural 

ised.     the  | ,.  -i |  I,,.,.  :i.  ,|„. 

cost  of   manufacturing   this   article  is,  to 

' iterbalanced  bj  thi  sale  of  the  uno  i  I 

■'    we  have  shown,  find  their  w.-u  Lack  to  Sicily,  and 
one  of  the  worst  worries  of  the  works   chem  •  thai 

these  identical  terpenes,  plus  a  small   [ 

do   nut    return   to   him    as  genu! il   oi    lemon,      It   is 

stable,  in  our  opinion,  tl. at   the  Sicilian  authorities  do 
si  i    their  waj    cle  a  to  prohibit  the   import   of  I 
terpenes,  or  impose  a  duty  on  ihem  sufficient  to  make  snefa 
adulteration  unprofitable 

I'lie  failure  of  the  Sicilian  authorities  t  .  take  meas  iie- 
to  suppress  these   frauds  is  n  danget    to   tl ential  oil 

trade  of  Sicily.     Lemons  are  being  cultivated  in 

our  colonies,    and  Sicily  lias   no  Secure  i opoly  of  the 

lemon  trade. 

For  the  examination  of  this  class  of  oils  a  determination 
of  the  specific  gravity,  rotation,  refractive  inder,  aldehydic 
content  and  solubility,  and   in  some  cases,  a  determination 

Of  esters  aud  alcohols  after    the  removal    of  citral,  is  in  il 

cases  sufficient. 

These  constants  are  determined  under  the  same  conditions 
as  in  lemon  oil. 

i  In  referring  to  Table  5,  it  will  be  seen  that  the  specific 
gravity  docs  not  vary  two  in  the  third  place  of  decimals,  so 
thai  B95    to  899  may  be  safely  given  as   the  limits.      J, 


Table  5. 
Showing  a  Comparison  of  various  Terpeneless  Oils  of  Lemon. 


i. 
II. 

It. 
IV. 
V. 

n. 

ii. 
in. 
is. 


XI. 


Specific 
Gravity 

at  LS    C. 


Optical 
Rotation 

up,  100  mm. 


„  ,      ,-       PerCent, 
Refractive         ,,, 

A  1.1c- 


0'S97 
ii  996 
0*898 
U*897 

0-897 

0-897 

ii  :«n 
0-897 
0-896 

0-898 
0-897 


-  8°  19' 

-  ii    28' 

-  8°    II' 

-  7°  5+' 

-  4=  86' 

-  7    80' 

-  6°  24' 

-  1°  8(>' 

-  1   w 


-4° 

-5= 


4A 
50' 


fade 


1-4.S1S 
1-4816 
1*4812 
1-4820 

l-4sn:i 

1-4807 

1-4816 
1-4867 
1-4886 

1-4820 
1-4803 


hydes. 


Etel    ictivi 

Non- 
aldehydes. 


Rotation 

of 

Non- 
aldehydes, 


Solubilitj 
Number. 


Calculated 
Retractive 

i 

Milclivdcs. 


Remarks. 


43 
16 
47 
47 
32 


65 

S3 

so 

68 
52 

90 


1-4784 
1-4783 
1  ,778 
1-4790 


1'  1768 

r  I:;.; 
I  1819 
1    I7s7 

1-4769 
1-4776 


•  II  12' 
11  35 
II    Id' 


5-8 

7.   7 

5-9 
6-0 


9-2 

1110 
13-8 
16*5 

8-8 
7*8 

■21-2 


1-49S6        Genuini  -  oil. 

1-4S54  Ditto. 

1-4850  Ditto. 

Ditl  i, 
Oil  made  from  an  old  lemon,  oil 
adulterated  with  turpentine. 
-is  ;7        Celebrated  German   make,  best 

qtialil  \  . 

1"  is.'i7  Ditto       sec. ml  qualify. 

1*4876        Commercial  citral. 

1'4S4S        So-called  terpeneless  lemon  --rass 

oil. 
1-4S39        An  attempt  to  imitate  No.  VI. 
r  is;;7        Terpeneless   lemon  oil   used    in 
No.  X. 
Citral  used  in  Xo.  X. 


.\  .'■  .  —  All  refractive  indices  corrected  to  2uc  C. 


rd  column  is  the  optical  rotation.  This  should  not  vary 
yond  the  limits  of  —5°  to  —  8°-30'.  A  rotation  of  less 
nn  —5°  would  indicate  the  presence  of  terpenes.  On  the 
ler  hand,  a  greater  minus  rotation  would  show  that  some 
the  earlier  and  sweet-scented  fractions  have  been  left 
t.  It  is  of  great  importance  when  considering  this 
;tor  that  the  next  column  be  examined,  as  here  will  he 
and  the  refractive  index  which  will  indicate  both  the 
esence  of  terpenes  and  aided  citral  in  a  clumsily 
'ulterated  oil.  The  limits  for  refractive  ind>x  may  he 
fen  as  1-4810  to  r  1822. 

I  The  percentage  of  total  aldehydes  should  not  Le  greater 
an,  say,  50  per  cent.,  or  less  than  40  per  cent.,  when 
•terniined  by  either  the  sulphite  or  a  combination  of 
sulphite  and  sulphite  methods,  Xos.  1  and  4,  as 
eviously  described.  Anything  above  50  per  cent,  would 
irgest  addition  of  lemon  grass  citral. 

The  unabsorhed  portion  should  always  have  a  greater 
;nus  rotation  than  the  original  oil. 

As  regards  solubility,  the  usual  method  of  determining 
is,  '.( .,  by  observing  the  solubility  in  alcohol  of  definite 
length  is  of  little  practical  value  to  the  essence  maker, 
10  requires  to  kuo.v  the  quantity  of  the  weakest  spirit 
at  will  dissolve  a  given  quantity  of  oil.  To  ascertain 
is  we  have  adopted  the  following  method  : — 


Take  1  c.c.  of  oil,  to  which  add  20  c.c.  of  94  per  ceut. 
alcohol.  Distilled  water  is  run  in  from  a  burette  until  a 
permanent  niilkiness  ensues.  The  number  of  c.c.  of  water 
used  is  what  we  term  the  "  solubility  number." 

We  have  added  a  column  giving  the  calculated  refractive 
index  of  the  absorbed  aldehydes.  This  is  only  of  value  to 
show  when  a  so-called  terpeneless  oil  is  only  a  mixture  of 
partly  concentrated  lemon  oil  and  lemon  grass  citral.  Idris 
has  shown  such  adulteration  to  be  quite  common. 
("Proceedings  of  the  Pharmaceutical  Conference,"  1899.) 
Referring  to  Xo.  6  oil  on  the  table,  an  oil  prepared  bv  a 
well-known  German  maker,  it  will  be  seen  at  once  that  the 
percentage  of  total  aldehydes  is  something  like  12  per 
cent,  higher  than  generally  pertains  to  oils  of  other 
makers.  (In  the  other  hind,  the  calculated  refractive  index 
of  the  aldehyd  s  shows  a  difference  of  0*0013.  Xo.  7,  an 
oil  by  the  same  maker,  but  about  25  per  cent,  cheaper, 
contains  6  per  cent  more  aldehyde  than  the  better  qualitv 
oil.  Undoubtedly  this  addition  must  be  due  to  lemon 
grass  citral,  and  yet  the  calculated  refractive  index  of  the 
aldehydes  remains  the  lame.  We  investigated  this  matter, 
and  .fractionated  500  c.c.  of  oil,  X  >.  4  in  Table  4.,  and 
t  in  I,  by  rejecting  Xos.  1  aud  11 — 1  5,  we  obtained  an  oil 
as  shown  by  No.  4a,  which  gives  a  calculated  refractive 
index  the  sun:   a;  Xos.  G  anl  7.      Xo.   1  I   s'.wts    an  oil. 
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of  which  in  cc.  of  oitral  have  been  added. 
This  mixture  conforms  in  a  satisfactory  manner  with  No.  6. 
In    fact,    with   but    slight     alteration    in    the    mixture    of 
•  ii  No.  -la.  an  exact  imitation  could  be  obtained. 

Table  4. 

Shoiriny  fractionation  of  500  c.r.  Terpeneless  Oil  of 
Lemon  No.  -1. 


Quantity 

at  i  .n 

Refractive 
Index. 

s  lutnlitj 

o,..  tOO  mm. 

\    ,,20    C. 

X.j. 

r. 

17 

+  IS0  It' 

ri7;:i 

7T> 

ii 

L'l 

+  11 

1 '  I7>i 

7-7 

* 

in. 

:ii 

+     1 

1-4790 

7-9 

* 

IV. 

-     1 

1-4800 

8-2 

* 

I 

SJ 

-    E    J7 

1-4806 

s-a 

• 

VI. 

30 

-    7°   V 

1-4809 

8-2 

• 

\  11. 

28 

-    8    1- 

1-4813 

8-2 

• 

\  111. 

U 

-    0 

L-4S17 

7-8 

* 

IV. 

is 

-    :>'  IS 

1-4519 

7   1 

* 

X 

■is 

-  Hi    \V 

1  •  1820 

7-1 

• 

\1. 

•to 

-  11    :;t 

1-4819 

G-8 

* 

XII. 

40 

-  1»»    4' 

1-4817 

6-4 

XIII. 

32 

-  15    IS' 

T4S15 

57 

JUT. 

23 

_-  -v 

1-4815 

4-9 

XV. 

16 

-  27s  3d' 

V  1818 

41 

We  have  to  express  our  thanks  to  the  proprietors  of  the 
London  K-sea ce  L'o,  in  whose  laboratories  our  investigations 
have  been  carried  out.  and  to   Mr.  T.   IT.   Page,  B.Sc,  our 
stant,  for  valuable  and   careful   analytical  work  in  con- 
nection with  this  paper. 

Discussion. 

Mr.  E.  J.  Parky  said  that  he  regarded  the  paper  as  especi- 
ally interesting,  inasmuch  as  it  recorded  not  merely  labora- 
tory experiences,  but  a  study  of  the  oils  in  their  native 
purity  on  the  spot.  To  accept  the  facts  put  forward  by  the 
authors  would  be  to  upset  a  great  many  preconceived  ideas 
on  the  subject  of  lemon  oil.  It  seemed  to  him  that  a 
number  of  the  authors'  deductions  from  the  analytical  point 
of  view  had  their  origin  in  the  fact  that  they  had  examined 
oils  of  abnormally  low  specific  gravity.  They  considered 
0-857  to  0-860  high,  and  perhaps  it  was  so  at  the  present ; 
for,  in  a  season  like  the  present  one,  very  few  oils  went 
above  it,  and  the  general  average  was  so  low  that  it  was 
not  safe  to  base  any  deductions  on  the  examination  of 
oils  from  0-857  to  0-858.  The  gravities  down  to  0-853  of 
this  year  were  strongly  indicative  of  lemon  terpenes,  of 
which  the  production  was  much  more  than  the  figures  in 
the  paper  indicated.  He  knew  of  five  makers  whose 
factories  were  in  regular  work,  and  another  was  about  to 
start.  In  Sicily  the  terpene  fetched  as  much  as  2.v.  6rf. 
per  pound  when  lemon  oil  was  dear,  or  very  nearly  the 
price  of  the  lemon  oil ;  and  in  addition  to  being  re-im- 
ported to  England,  it  was  used  as  an  adulterant  of  bergamot 
oil.  Then  the  maximum  figure  of  0-858,  only  represented 
this  year's  samples  and  must  not  be  noticed  seriously.  He 
had  repeatedly  examined  samples  of  Messrs.  Fratelli  de 
l'asquali's  oils  with  gravities  of  0-8G0  to  0-862.  Conse- 
quently, the  authors'  statement  that  they  had  never  seen  an 
oil  of  over  ii  -858  was  inexplicable.  Schimmel  (2)  gave  as  the 
average  gravity  (is. n  to  0*868.  Of  course  the  latter  figure 
was  but  rarely  met  with,  but  oils  of  0-861  were,  in  normal 
years,  common  in  the  market.  The  standard  of  the  British 
Pharmacopoeia  was  clearly  absurd,  because  one  met  with 
pure  samples,  having  a  difference  figure,  for  the  rotation, 

i  to  5.  The  authors  had  passed  over  the  fact  that 
<  rismer  had  isolated  the  crystalline  body  referred  to,  and 
l)r.  Schmidt  had  examined  it  and  identified  it  with  Tilden'e 
limettine.  Neither  did  they  make  any  mention  of  linalyl 
acetate,  nor  to  the  previous  discovery  of  pinene  by  T ildeu, 
who  had  shown  that  it  was  present  in  this  oil.  Schimmel 
had  experimented  and  found  only  0-016  per  cent,  distilling 
below  17' i  .  and  tins  had  none  of  the  characters  of  pinene  ; 
therefore,    either     Tilden's     sample    was    adulterated    or 

ininel  had  failed  to  discover  a  bod)'  conclusively 
proved  to  be  present.  It  Beemed  hardly  possible  that  in 
fractionating  50  kilos,  they  could  pass  over  more  than  the 
merest  trace  of  pinene  :  was  pinene,  therefore,  a  regular  or 


only  an  occasional  constituent  of  the  oil  ?  He  took  it  thai 
the  crystalline  body  that  the  authors  had  prepare 
clear  evidence  of  its  presence.  The  important  point  wa- 
the  estimation  of  citral  in  the  oil.  The  cyauaceti 
method  to  which  reference  has  been  made  uas  due  to 
Ticmanu.  It  gave  a  very  cloudy  reading,  but  if  an  accurate 
estimation  was  required,  ho  contended  that  after  steam  dis- 
tillation this  method  was  the  most  correct.  It  seemed  to 
have  escaped  the  authors' notice  that  one  could  not  com- 
pletely extract  citml  by  bisulphite  of  sodium  except  with 
great  difficulty.  Tiemann  pointed  out  that  it  required  three 
shakings  before  one  could  get  the  last  tiaces  out.  la  t 
special  sample  of  lemon  grass  oil  the  cyanaeetic  method 
left  18  per  cent,  of  nou-absorbable  residue,  but  not  a  trace 
of  citral.  By  the  ordinary  bisulphite  method  he  only 
absorbed  76  per  cent.,  which  contained  a  large  quantity  of 
citral.  In  the  case  of  lemon  oil  with  only  6  per  cent,  it 
would  be  much  more  difficult  to  take  out  the  last  traces : 
indeed  Tiemann's  method  showed  that  one  could  not  easily 
get  it  out  with  bisulphite  of  soda.  With  regard  to  the 
refractive  index,  as  the  authors  had  pointed  out,  much 
adverse  criticism  had  been  passed  on  it.  One  point  to  be 
observed  was  that  one  could  get  no  further  information  by 
it  than  by  the  polarimeter ;  and  a  polarimetric  examina- 
tion would  give  far  safer  indications  to  work  on.  The 
authors'  last  point  was  the  terpeneless  oil  of  lemon.  The 
inference  that  he  drew  from  that  table  was  that  the  special 
sample,  of  German  make,  was  not  a  genuine  terpeneless  oil, 
but  was  one  with  added  citral.  He  had  known  a  sample  of 
this  oil  contain  62  per  cent,  of  citral  as  against  59,  and  had 
personally  prepared  samples  with  60  per  cent.  He,  there- 
fore, could  not  accept  the  authors'  statement  as  to  the 
amount  of  citral  iu  terpeneless  oil  of  lemon. 

Mr.  A.  C.  Chapman  said  that  chemists  who  worked  in 
the  laboratories  of  essential  oil  factories  on  large  quantities 
of  material,  as  the  authors  had,  were  at  an  advantage  a* 
compared  with  chemists  working  in  other  laboratoi 
they  could  isolate  and  establish  the  identity  of  compounds, 
which  would  be  impossible  when  working  on  a  smaller 
scale.  The  authors  cf  this  paper  had  taken  full  advantage 
of  their  opportunities  in  this  respect  as  they  had  recognised 
two  new  compounds  and  had  further  established  the 
existence  of  pinene  in  certain  samples.  The  aldehydes  of 
which  they  had  spoken  were  especially  interesting,  became 
they  added  two  to  the  comparatively  short  list  of  fatty 
compounds  known  to  exist  in  essential  oils.  With  regard 
to  pinene,  its  existence  was  affirmed  years  ago,  then  denied, 
and  it  was  now  conclusively  proved  by  the  authors  to  exist 
in  certain  samples  at  least.  The  sample  of  mixed  aldehydes 
which  was  passed  round  had  a  strong  lemon  smell.  Had 
the  authors  had  an  opportunity  of  comparing  it  with 
samples  of  the  synthetic  aldehydes?  Then,  these  bodies 
underwent,  as  was  well  known,  rapid  transformation  when 
exposed  to  the  air,  and  he  would  like  to  know  whether 
there  had  been  any  failure  to  obtain  them  from  old  samples 
of  oil.  Also  what  influence  the  acids  formed  by  their 
oxidation  had  on  the  flavour  and  smell  of  the  oil.  The 
authors  had  brought  a  somewhat  scathing  indictment 
against  the  Italians  in  general  and  the  Sicilians  in 
particular,  in  regard  to  immorality  iu  their  dealings  with, 
lemon  oil.  Their  position  was,  he  thought,  a  somewbal 
peculiar  one.  The  essential  oil  distiller  was,  in  fact,  the 
manufacturer  of  the  very  product  he  most  feared  as  an 
adulterant,  and  Mr.  Burgess  had  pointed  out  that  the  cost 
of  the  terpeneless  oil  need  not  be  relatively  more  than  the 
cost  of  the  original  oil,  because  of  the  value  of  these 
terpene  by-products.  The  terpeneless  oil  makers  were, 
therefore,  in  the  position  of  being  the  suppliers  of  the 
adulterant  they  most  feared,  and  they  sold  it  apparently  iu 
the  hope  that  their  own  chemists  would  be  clever  enough 
to  prevent  its  return  to  their  own  works  rnnsuueradj 
lemon  oil.  The  only  proper  course  was  to  get  rid  of  this 
product  altogether,  and  thus  remove  much  responsibility 
from  the  shoulders  of  their  own  chemists  and  much 
temptation  from  the  path  of  the  "  guileless  Sicilian."  The 
apparatus  referred  to  had  been  devised  by  Mr.  Burgess 
,-iiid  himself,  not  with  reference  to  any  particular  method 
of  estimating  citral,  but  to  confer  greater  accuracy  on 
absorption  processes  in  general.  If  the  sulphite  method 
had  any  value,  then  by   using   thus   piece    of   apparatus,  a 
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ik-Ii  greater  degree  of  n  n  uracy  could  bi 
,-it  brought  him  i"  11  point  which  had  bei  i  ruised  bj 
h.  Parry.  He  had  said  that  the  citral  could  Dot  be 
■.traded  unless  the  solution  had  three  or  lour  shakings, 
id  with  this  he  quite  agreed,  but  with  the  Hirscbsohu 
i-k  the  propel  amount  of  shaking  could  not  be  given, 
liil-t  with  this  apparatus  it  could.  He  was  ghul  to  hear 
[r.  Parry  say  that  he  considered  8  per  cent,  ofcitral  in 
anon  oil  too  high;  but  he  must  dissent  from  one  of  his 
•luniks,  namely,  the  alleged  inability  of  the  -odium 
ignlphite  method  to  give  good  results.  Mr.  liurgess  and 
imself  had  independently  prepared  solutions  of  pure 
itral  in  pure  distilled  lemon  terpenes.  His  own  results 
Stisfied  him  that  by  the  use  of  the  new  apparatus  and 
utKcient  bisulphite  he  could  get  figures  closely  in  accord 
th  the  amount  which  had  been  added.  At  that 
[mi  he  hoped  to  undertake  himself  a  critical  examination 
Faome  of  these  processes  for  the  estimation  ofcitral  ;  but 
Burgess  and  Child  had  followed  the  matter  up, 
nd  he  thought  that  their  results  had  abundantly  justified 
heir  work,  and  would  be  of  great  value  to  all  who  were 
aterested  in  the  chemistry  of  lemon  oil. 

l>r.  J.  Lewkowitsch  desired  to  raise  a  point  not 
lirectlv  connected  with  the  paper,  but  still  of  interest  to 
isers  of  the  Zi  'iss  apparatus.  In  Tables  2,  .'),  4,  and  :>  the 
efractometric  constants  were  expressed  differently  ;  the 
imits  of  the  Zeiss  butyro-refractometer  were  evidently 
'eached  in  the  case  of  the  oils  in  Tables  Xos.  4  and  j;  in 
act  the  butyro-refractometer  figures  would  have  been  much 
iver  100.  He  would  like  to  enlist  the  sympathies  of  the 
tuthors  of  this  paper  to  help  to  induce  the  maker  to  con - 
truct  a  butyro-refractometer  which  would  show  higher 
^fractions  to  cover  such  cases  as  tung  oil  and  rosin  oils. 
\t  pr,~cut.  chemists  who  possessed  the  butyro-refractometer 
Fere  obliged  to  buy  two  instruments  instead  ot  one. 

Mr.  J.  F.  Child,  in  reply,  said  that  with  reference  to 
Mr.  Parry's  remarks  on  the  pure  samples  of  lemon  oil, 
he  time  of  year  when  collected  and  the  districts  in  which 
hey  were  gathered  would  be  important  factors.  Those 
:ollected  by  himself  were  obtained  about  the  middle  of 
December  of  last  year.  Mr.  Parry  had  spoken  of  the  use 
if  terpenc  for  the  adulteration  of  bergamot  oil.  This  he 
toubted,  because  around  Keggio  the  lemons  were  of  a 
round  character,  and  were  ground  in  the  bergamot  machine, 
and  the  oil  so  obtained  was  used  to  adulterate,  not  the 
terpenes  obtained  from  Iemou  oil.  With  regard  to  the 
<p.  gr.  0-860  to  0-862,  his  Company  had  made  offers  to  the 
principal  Sicilian  firms  for  supplies  at  these  gravities  and 
were  unable  to  obtain  any.  With  reference  to  the  distilling 
the  first  10  per  cent,  of  the  oil,  it  must  be  understood  that 
the  shape  of  the  flask  and  the  temperature  of  the  oil  bath 
were  important  matters.  They  had  adopted  this  form  of 
flask  from  Sekimmel's  books,  but  had  enlarged  it  so  as  to 
suit  the  100  c.c.  distillation.  Mr.  Parry  seemed  somewhat 
sceptical  as  to  the  presence  of  pinene,  but  he  would  like  to 
point  out  that  without  the  pear-shaped  fractionating  head 
of  Dr.  Young,  it  would  have  been  impossible  to  separate 
pinene  from  the  lemon  oil  terpene. 

They  had  never  recommended  the  bisulphite,  i.e.,  the 
acid  bisulphite,  process,  because  one  could  only  get  the 
so-called  addition  compound  which,  it  was  true,  would,  on 
heating,  decompose  into  eitral  and  a  sulphouic  acid  ;  this 
citral  might  again  be  taken  up  if  the  shaking  were  con- 
tinued, but  it  made  the  method  unreliable.  They  bad  recom- 
mended the  addition  of  sulphite,  which  formed  the  soluble 
compound.  This  made  the  method  identical  with  the 
sulphite  and  bicarbonate,  and  the  specially  recommended 
sulphurous  acid  and  sulphite  ones.  A  great  advantage  in 
i  this  latter  method  was,  as  had  been  shown,  that  the 
iudicator  being  present  showed  distinctly  the  beginning  and 
end  of  the  reaction.  The  bisulphite,  bicarbonate,  and 
,  sulphurous  acid  in  the  presence  of  sulphite  were  simply 
used  to  neutralise  the  sodium  hydrate  formed,  and  thus 
prevent  the  decomposition  of  the  compouud.  With  regard 
<0  taking  up  all  the  citral  in  the  first  shaking  of  the  latter 
process,  using  their  method,  they  had  some  citral  made 
-from  the  terpeneless  lemon  oil,  the  unabsorbed  portion  of 
which  they  had  treated  with  bisulphite.  A  small  amount  of 
compound  was  formed,  which  was  washed  and  decomposed. 


The  little  di  „t,.,i    the 

aldehyde  obtained.      1  he  refra  ii 

was  L'4601;  il  was  a  mixture  of  the   two  new   aldehydes, 
and  could  nol   c  intain   muob,  if  any,  oitral     Thej    al 
recommended  thai   the  refractive  index  should  be  taken  in 

Junction  with  the  rotation,  as  it  was  not  i,-  bj 

itself.     U'iih  regard  to  eitral  in   terpen<  I  I i. 

Mr.  I'.h  m  claimed  to  be  able  to  .  mon 

I  ige  than  that  ol 
Mr.  Burgess  and  himself.     So  could  thej  bj  fractions 
but  to  do  so  thej  would  have  to  reject  ol 
flavouring   portions.      He  a    sample    ol     the 

unabsorbed  oil  fi  ..-h  as  he  bad  spoken 

of,  which,  if  exa  ■  Jdbi    found   to  have  a  ■■■■<•■ 

flavour.  It  bad  high  refractive  index,  and  a  minus 
rotation,  showing  that  the  presence  of  terpenes  could  not 
exist  to  an)  appreciable  extent,     li.  ij  tradi  itfoi 

im  iunl    "i   estei     and  i  alculated  as  geraniol 

andgeraniol  acetate).    The  figures  given  lefl  a 
portion  unaccounted  for,   and   thej  were   still  investigating 
this  matter.      \s  a  proof  that   lemon  oil  did  not  gem  i 
contain  m. ire  than  4    percent,    of    eitral,   Mr.    Parry's  own 
method  might  be  taken,     lie  had  himself  recommended  a 
method  for  the  estimation  ofcitral  in  lemon  oil  in  which  he 
first  concentrated  the  oil  by  fractionation.     They  themselves 
had.  both  on  a  manufacturing  scale  and  in  the  laboratory, 
concentrated   considerable    quantities    of   lemon    oil.      I 
had  nevei  been  able  to  obtain   more   than  from  4  to  6  per 
cent,  of  flavouring  matter  which   did  not  contain  more  than 
on  per  cent,  of  eitral.    The  terpenes  on  examination  onlj 
gave  very  small  quantities  of  the  new  aldehydes  of  a  verj 
low  refractive  index  showing  absence  of  citral.    <  alcula 
this  back,  it  would  be  seen  that  this  method  gave  from  2  to  3 
per  cent,  ofcitral  for  lemon  oil. 

A  question  was  asked  as  to  dispersion.  They  bad  taken 
it  for  several  oils,  but  had  not  found  it  of  much  value,  and 
it  made  the  operation  a  long  and  tedious  one.  They  had 
neglected  it,  though  he  thought  that  in  some  cases  it  might 
be  of  great  importance. 

They  had  not  yet  prepared  the  synthetic  aldehydes. 
but  recognised  the  great  importance  of  doing  so,  and  hi 
shortly  to  continue  the  investigation  of  these  aldehyde-, 
more  particularly  the  polymerised  form,  which  should  bi 
of  great  scientific  as  well  as  commercial  interest.  Thej 
had  examined  many  lemon  oils,  and  had  always  been  able 
to  obtain  these  aldehydes  from  them,  and  therefore  believed 
them  to  be  a  natural  constituent  of  the  oil.  On  the  other 
hand,  they  bud  not  examined  ver3'  old  oils,  but  did  not 
think  the  aldehydes  oxidised  so  readily  as  Mr.  Chapman 
has  stated.  With  regard  to  the  lemon  terpenes,  the  only 
reply  seemed  to  be  that  it  was  against  the  principles  of  every 
manufacturing  chemist  to  unnecessarily  waste  any  of  his 
bye-products,  and  while  there  was  such  a  demand  for  these 
terpenes,  they  would  continue  to  fetch  comparatively  high 
prices.  The  authors,  themselves,  would  not  care  to  suggi 
to  their  employers  the  remedy  proposed  by  Mr.  Chapman. 
If  the  Sicilian  authorities  stopped  the  importation  of  the-. 
terpenes,  then  the  chemist  would  have  to  find  other  uses  for 
them,  and  he  would  not  have  far  to  seek.  One  of  their 
objects  in  bringing  this  communication  before  the  Society 
was  to  show  a  method  of  detecting  such  adulteration. 


ittanrJbtstcr  tectum, 

Heeling  held  on  Friday,  December  6th,  1901. 


DR.    H.    GEOSSJTANN    IX    THE    CHAIR. 


VANADIUM:  ITS  EXTRACTION  AND  USES. 

BT    II.    1-ROCTKR    sMITU,    P.I     - 

The  attempts  which  have  recently  been  made  to  use  metallic 
vanadium  for  various  purposes  have  created  considerable 
interest  in  the  metal,  and  a  consideration  of  the  methods 
adopted  for  its  separation  and  the  effects  it  produces  from 
one  who  has  had  considerable  experience  may  not  be 
unwelcome. 
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The   metal   has  n   most    interesting   history ;    originally 

by  Del  Rio  in  the  lead  ores  of  Zimapan,  Mexico, 

and  Damed  erythonum,  and  discredited  by  toilet  Descobla 

i„    1805  re   oxide  of    chromium,  it    was  redis- 

Sefstra,  in  the  celebrated  iron  of  Taberg 

ien.  and  named  vanadium. 

lu  the  same  \ear  YVohler  confirmed  Del  Rio's  discovery. 
and  Sefstra  handed  over  his  research  and  material-  to 
Rerzelius,  who  made  an  ext<  n-ive  investigation  and  classed 
it  with  chromium  and  molybdenum.  Finally  the  metal  of 
BeraeliQS  was  shown  by  Boseoe  to  be  a  nitride  or  au  oxide. 
according  to  the  method  of  preparation,  and  that  it  belonged 
to  the  antimony  group  of  the  nitrogen  family.  l"p  to  the 
present  its  application  has  been  principally  confined  to 
the  preparation  of  vanadium  compounds  for  colouring 
purpose-. 

The  metal  occurs  principally  as  vanadates  of  lead  and 
copper,  lime  and  alumina,  the  two  former  being  the  chief 
sources  of  the  metal. 

Vanadium  is  a  silvery  white  metal  of  very  high  melting 
point,  about  2.000  C.,  and  low  specific  gravity  of  5'5. 
When  heated  in  oxygen  it  takes  fire  and  forms  the  pent- 
oxide  VjOj.  It  ignites  in  chlorine  forming  the  tetra- 
chloride, and  on  hea'ing  in  nitrogen  is  converted  into  the 
mono-nitride. 

Hot  hydrochloric  acid  i.-  without  action  on  the  pure 
metal,  bnt  hot  sulphuric  acid  dissolves  it,  forming  a  yellow 
solution,  and  nitric  acid  readily  dissolves  it,  forming  a  deep 
blue  solution.  There  arc  five  oxides  of  vanadium,  analogous 
in  composition  to  the  oxides  of  nitrogen  ;  of  these  the 
highest  member  of  the  series,  the  pentoxide,  is  the  most 
stable,  and  is  obtained  by  the  action  of  nitric  acid  upon  any 
.if  the  lower  oxides.  Chlorides,  oxychlorides,  a  bromide, 
oxybromides.  and  sulphides  of  the  metal  are  also  known. 

The  preparation  of  the  metal  in  a  pure  state  is  attended 
with  many  difficulties  owing  to  the  readiness  with  which  it 
oxidises  at  or  above  redness  in  air  or  water  vapour,  and 
in  the  process  to  be  described  the  extraction  of  pure  vana- 
dium has  not  been  attempted  so  much  as  the  extraction  of 
the  metal  in  alloy  with  iron,  of  which  the  ore  contains  some 
quantity.  The  ferro-vanadium  thus  obtained  is  intended  to 
be  used  in  steel  making,  it  being  long  known  that  the 
presence  of  vanadium  in  wrought-iron  increases  its  ductility 
in  a  remarkable  manner. 

Process. — The  ore  treated  was  an  impure  vanadate  of 
lead  from  Spain.  The  process  may  be  divided  into  two 
chief  portions,  thus  : — (1)  Treating  the  ore  for  the  separa- 
tion of  lead  and  preparation  of  a  precipitate  containing  the 
iron  and  vanadium  as  oxides.  (3)  The  reduction  of  the 
mixed  oxides  to  the  metallic  state  forming  a  ferro-vanadium 
alloy. 

If  it  is  desired  to  obtain  the  pure  metal,  this  can  be  done 
by  treating  the  oxides  ot  vanadium  and  iron  in  such  a 
manner  as  to  separate  the  two  metals  before  reduction. 

The  process  is  at  present  by  no  means  perfect,  but  very 
satisfactory  results  and  yields  have  been  obtained,  and  with 
further  experience  and  practice  there  is  no  reason  why  it 
should  not  become  a  success.  The  chief  difficulty  in 
obtaining  vanadium  or  alloy  of  iron  and  vanadium  from 
the  oxide  is  owing  to  the  exceedingly  high  melting  point  of 
the  metal,  the  difficulty  of  reduction,  and,  as  before  stated, 
the  tendency  of  the  metal  to  oxidise  and  pass  into  the  slag. 

Ore. — The  ore  i-  of  a  very  friable  nature  and  crushes 
easilv.  It  varies  from  light  yellow  to  brown  in  colour,  and 
-  iciated  with  galena,  veins  of  the  two  minerals  running 
side  by  side.  From  the  analysis  appended  below  it  will  be 
seen  to  consist  of  vanadate  of  lead  with  silica,  oxide  of 
iron,  lime,  manganese  oxide,  &c. 

The  ore  is  first  crushed  to  a  fineness  such  that  it  will 
pass  through  :-'nch  mesh  sieve,  and  fused  with  bisulphate 
la  or  potash.  For  this  purpose  the  residue  from  the 
"  nitre  pots  "  of  the  sulphuric  acid  manufacturer  may  be 
very  conveniently  and  economically  used.  This  residue 
consists  of  bisulphate  of  soda  or  potash  with  a  varying 
quantity  of  free  sulphuric  acid,  and  is  known  commercially 
as  "  nitre  cake."  This  fusion  may  be  effected  in  an  iron 
vessel  similar  to  a  Pattinson  de-silverising  pot  or  in  a  small 
reverberator)-  furnace  with  a  good  hard  sand  bottom  and  a 


large  tapping  hole.  In  practice  1  have  found  the  latte 
furnace  to  give  good  results  if  worked  carefully  and  an 
taking  one  of  this  type  as  an  example.  The  proportion  o 
•' nitre  cake"  to  ore  depends  of  course  on  the  compositioi 
of  the  latter,  but  with  some  similar  to  that  of  aualysi- 
given — 2  parts  of  nitre  cake  to  1  part  of  ore — give  the  besi 
results. 

Vanadium  Ore. 

Per  Cent. 

Lead  oxide 34/15 

toad  sulphide  (galena)  l   i; 

Vanadieaciil  (V»Oj)    11/48 

Iron  peroxide  imi 

Silica 

Hanganous  oxide in; 

Lirue 

Zinc  oxide 0"89 

Carbonic  acid  042 

Molybdic  acid trao ) 

Silver  SJ  oz. 

:■:>■. -,i 


The  "  cake  "  is  thrown  into  the  furnace,  which  is  closed 
until  the  "  cake  "  has  almost  melted,  and  the  ore  then  added 
as  rapidly  as  possible  and  the  whole  mass  thoroughly  mixed 
and  agitated.  A  violent  effervesence  at  first  takes  place. 
which  soon  subsides,  and  as  the  mixing  of  the  fusion  i- 
eontinued  it  gradually  thickens  and  is  ready  for  tapping 
out.  With  charges  of  about  1  ewt.  of  ore  and  2  cwt.  of  nitr< 
cake  and  a  moderate  heat,  it  takes  from  20  minutes  to  half 
an  hour.  Too  high  a  temperature  must  be  carefully 
avoided,  as  in  that  case  the  mass  thickens  too  rapidly  and 
does  not  allow  the  molten  bisulphate  sufficient  time  to 
thoroughly  attack  the  ore.  When  decomposition  is  com- 
plete the  tapping-hole  of  the  furnace  is  cleared  and  th. 
molten  material  either  run  into  thin  cakes  on  the  floor  or 
run  into  an  iron  or  copper  ladle,  and  then  cast  into  thin 
cakes  on  a  level  surface.  The  cooled  mass  presents  a  lemou 
to  orange  yellow  appearance  and  is  very  deliquescent, 
turning  in  the  course  of  a  few  hours  quite  green  on  the 
parts  exposed  to  the  air,  and  by  gradually  absorbing  more 
moisture,  becomes  white. 

This  "  fusion  cake  "' is  crushed  preparatory  to  its  treat- 
ment with  water.  This  is  accomplished  by  a  pair  of  rolls, 
being  reduced  to  such  a  size  that  it  can  pass  through  a 
-l-inch  sieve. 

Lixwiation. — The  crushed  "  fusion  cake  "  is  put  into  a 
stout  wooden  vat,  water  added,  and  metallic  iron  in  some 
form  or  other — a  convenient  form  for  this  is  old  boiler 
plates,  which  may  be  suspended  in  the  liquid  by  meaus  of 
stout  copper  wires.  The  water,  in  order  to  facilitate  the 
lixiviation,  is  heated  by  blowing  steam  through,  and  the 
whole  is  kept  well  stirred  for  3  to  4  hours. 

The  contents  of  the  vat  now  present  a  greenish-white 
appearance,  which,  on  allowing  to  stand  for  from  1  to  6 
hours,  separates  into  a  heavy  white  precipitate,  leaving  a 
clear  solution  of  varying  colour  from  dark  green  to  bin 
This  is  siphoned  or  steadily  pumped  into  another  vat. 
leaving  behind  the  heavy  white  sediment.  The  action  of 
the  bisulphate  of  sodi  daring  the  fusion  appears  to  be  to 
convert  the  lead,  vanadium,  iron,  &c,  into  sulphates. 

The  vanadium  sulphate  combines  with  the  sodium  sulphate 
forming  Xa.Si  >4  +  (\'<>).,  (SO.,).,,  the  yellow  mass  pre- 
viously referred  to.  VO.OH.  Si ',  is  also  present  and 
probably  some  HV03. 

Treating  with  water,  owing  to  the  insolubility  of  lead 
sulphate,  forms  a  very  ready  means  of  separating  that 
metal.  The  insoluble  precipitate  left  behind  contains 
therefore  all  the  lead  as  sulphate,  almost  all  the  silica,  and 
any  undecomposed  ore  whicii  might  be  present.  The  clear 
solution  siphoned  over  contains  sulphates  of  the  vanadium 
and  iron  and  any  manganese  present,  together  with  traces 
of  silica. 

The  furpose  of  putting  the  scrap-iron  into  the  fats 
during  lixiviation  is  to  reduce  any  vanadium  present  a- 
vanadate  to  the  vanadic  salt.  A  little  of  the  vanadium 
generally  appears  to  be  present  in  this  slate,  and  if  allowed 
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remuin  6n  would  not,  ill  the  subsequent  precipitation 
nstic  soila,  comedown  completely  and  hence  be  lost. 
To  the  clear  siphonel  litjuid  is  now  added,  in  small 
amities  at  a  time,  a  solution  of  caustic  soda  (a  25  per 
,,  solution  forms  a  very  convenient  strength)  when  a 
aok  or  grey  precipitate  is  thrown  down.  The  addition  of 
da  is  continued  till  a  drop  of  the  filtered  liquid,  brought 
tact  \\  i tti  a  drop  of  weak  caustic  soda  solution  on 
white  porcelain  tile,  remains  perfectly  clear,  showing  that 
•ccipitaiioii  is  complete. 

The  precipitate  contains  the  iron  and  vanadium  as 
united  oxide*  and  requires  filtering.  This  is  done  by 
imping  into  a  filter-press,  and,  as  the  precipitate  is  of  a 
i\  bulky  gelatinous  nature,  it  i-  necessary  to  pump  ii 
owly,  and,  in  order  to  obtain  full  cakes  and 
orough  washing  of  the  precipitate,  the  frames  to  contain 
I-  cakes  should  not  he  more  than  half  or  three  quarters  of 
i  inch  thick.  The  clear  filtrate  coming  from  the  press 
insists  chiefly  of  a  solution  of  sulphate  of  soda.  Ii  may 
■  tested  for  vanadium,  which  would  probably  be  present 
jodium  vanadate,  by  acidifying  a  little  with  hydrochloric 
ill  and  then  adding  -.one  hydrogen  peroxide,  when  a  red 
[oration  is  produced  by  the  presence  of  only  minute 
am  of  vanadium.  This  coloration  is  probably  due  to 
e  formation  of  a  hexavanadate.  The  precipitate  in  the 
ess  requires  washing  until  the  wash  waters  are  free  from 
ij  soluble  sulphates,  which  can  be  tested  for  from  time  to 
me  with  a  solution  of  barium  chloride.  As  the  washing 
oves  a  somewhat  lengthy  operation,  many  experiments 
ue  been  made  with  a  view  to  reduce  this  time,  and 
ineequently  oxides  have  been  prepared  containing  varying 
lantities  of  soda  salts. 

The  precipitate  when  taken  from  the  press  is  emptied 
to  shallow  iron  trays.  It  has  a  greenish-black  appearance 
hich  very  rapidly  turns  to  a  brownish-yellow  owing  to  the 
cidation  of  the  precipitated  oxides  of  vanadium  and  iron 
-  the  pentoxide  and  peroxide  respectively.  The  trays 
e  put  into  an  oven  and  dried.  As  the  precipitate,  under 
ie  best  couditious  of  filtering  and  washing,  contains 
0  per  cent,  of  moisture,  the  luel  and  time  spent  in  drying 
re  very  considerable  for  only  a  small  yield  of  dry 
vide. 

The  resulting  oxide,  if  thoroughly  washed,  is  a  black 
>uipact  brittle  material  having  about  the  following 
imposition  when  diied. 

Per  Cent. 

Fanadic  oxide  (\V>-.! ls'" 

Iron  peroxide 77'5 

Silica l'l 

Moisture  less,  &c 3' 2 

A  similar  oxide  produced  by  only  three  hours'  washing, 
n  drying  analysed  as  follows  :  — 

Per  Cent. 

Vanadic  oxide  (V2(  >5) 17 '7 

Iron  peroxide 57 '5 

Silica l"3 

Moisture '•*' 

Soda  salts  (soluble in  water) l~'- 


This   oxide    had    a  reddish-brown    appearance,    and    in 
tying    crumbled   into    ft  fine  powder,    which    appeared  to 
b  moisture  from  the  atmosphere. 

Reduction. — The  result  of  reducing  the  above  oxide  is  to 
itroduce  an  alloy  of  iron  and  vanadium. 

It  may  be  reduced  in  two  ways  : — (1  I  By  means  of  carbon 
iuid  aluminium  in  an  electric  furnace.  (2)  By  means  of 
■  uelv  divided  aluminium  aloue. 

(1)  In  Electric  Furnace.— 'the  following  description 
oid  sketch  (Fig.  1)  will  give  an  idea  of  the  furnace  used. 

A  is  a  plumbago  crucible,  standing  on  an  iron  plate,  11. 
which  is  connected  to  the  negative  pole.  C  a  brass 
.iectrode  connected  to  the  positive  pole  and  containing  a 
'.irbon  rod  D.  This  is  suspended  from  pulleys  and 
sounterpoised  by  weight  E,  and  can  be  thus  lowered  or 
aised  to  make  or  break  the  electric  arc  at  will.  F,  pipe  to 
•any  away  fumes,  &e.,  this  can  be  connected  to  a  flue   G, 


connected  with  a  stack.     II  a  wooden  with 

sheet   iron  to   protect   it  from  the  hi  i  intaining  n 

glass  window  .1   of  clarel   col i  and    lark   green   grlass. 

Behind  this  the  opi  i  ttoi  c  in    tand  lo  observe  the  i 

of  the  reducti ami  still  lie  protected  from  tin 

any  molten  partii  lea  ejected  during  the  reaction, 

vfter  a  great  number  of  trials  with  vary  ing  proportions  of 
the  vanadium  and  iron  oxide,  charcoal  and  ilumit 
well   a-  tin'  addition  of  other  mat  rials,  in  o 
ino-t  perfect  reduction  ami  a  more  Quid  slag,  I  ad 
following  mixture  as  giving  the  best  results. 

Parts. 
Drieil  oxide s 

Powd  r   1  wood  i  harcoal *j 

Aluminium  (in  small  ] res) l 


fijff   Electric  Furnace  for  Heoucticn 
of  Oxioe 


The  oxide  and  charcoal  are  intimately  mixed  together, 
and  after  striking  an  are  in  the  crucible  are  slowly  added 
in  small  quantities  at  a  time,  care  being  taken  not  to  break 
the  arc,  otherwise  difficulty  will  be  found  in  establishing 
it  again.  The  mixture  under  the  heat  of  the  are  decreases 
much  in  bulk  and  gradually  fuses,  am!  when  in  a  fused 
state  the  aluminium  is  aided  in  pieces  one  at  a  time. 
After  each  addition,  a  violent  reaction  occurs,  evolving 
much  light  and  heat,  and  occasionally  a  little  of  the  molten 
material  is  ejected  from  the  crucible.  This  is  especially 
noticeable  if  there  is  a  large  proportion  of  soda  salt- 
present  in  the  oxide.  After  all  the  aluminium  has  been 
added,  and  the  reaction  appears  to  have  finished,  the  arc 
is  broken  and  the  crucible  allowed  to  cool.  A  crucible  can 
seldom  be  used  more  thau  nice,  as  it  is  much  burnt  away, 
and  if  the  are  has  not  been  kept  quite  in  the  centre  of  the 
pot,  it  is  probable  that  a  hole  will  have  been  made  in  the 
crucible  somewhere. 

On  breaking  the  crucible,  a  button  of  metal  is  found  in 
the  bottom,  weighing  about  one-third  as  much  as  the  oxide 
used.     It  is  fairly  brittle,  has  a  fine  white  granular  fracture 
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v  like  that  of  ferro-chrome)  ami  has  approximately 
the  following  composition  : — 

Per  Ant. 

limn 1,;'" 

Iran """ 

-'" 

Aluminium  carbon,  *e IS'0 

On  the  top  of  the  button  is  a  thin  layer  of  grey 
metal  which  in  a  short  time  crumbles  to  a  grey  powder. 
It  contains  a  considerable  quantity  of  aluminium,  but  I 
have  not  hail  an  opportunity  for  further  examination.  The 
-  greenish-grey  to  black  in  colour  and  crystallises  in 
black  plates.  It  is" extremely  hard,  and  some  varieties 
it  scratch  glass  easily.  1  have  not  fully  examined  any  of 
the  slag,  hut  it  contains  a  certain  amount  of  vanadium  and 
iron  as  well  as  a  large  Quantity  of  alumina.  When  the 
oxide  to  be  reduced  contains  soda  salts,  i.e.,  chiefly  sulphate 
lu  this  is  evidently  reduced  to  a  sulphide  and  an 
•dour  of  sulphuretted  hydrogen  is  perceived  from  the  slag 
on  standing  in  a  damp  place. 

(2)  By  means  of  finely  divided  Aluminum. — Goldsehmidt 
pointed  out  in  a  paper,  read  some  time  ago,  that  by  the 
great  heat  evolved  in   burning  aluminium   to  the  oxide,  the 

ction  of  Borne  of  the  most  refractory  oxides  containing 
metals  of  high  melting  points  might  be  effected,  especial 
attention  being    drawn  to   the    reduction   of  such   oxides  as 

I  .  Wi  i  ,  \c.  Vautin  patented  a  process  for  the  reduc- 
tion of  lead  and  preparation  of  aluminium  sulphide  from 
pure  galena  by  burning  a  mixture  of  galena  and  aluminium. 
In  a  paper  read  at  the  Iron  and  Steel  Institute's  meeting 
last  vear.  the  heat  produced  by  burning  aluminium  and 
oxide  of  iron  was  used  as  a  means  of  heating  pieces  of 
metal  for  the  purpose  of  weldiDg. 


This  reaction  can  be  used  in  the  reduction  of  the  mixta! 
of  iron    and    vanadii.m   oxides  to   the  metal- :    the    miens 
heat    developed    being    also    sufficient    to    melt    the   alio' 
produced  and  allow  it  to  run  and  form  a  button  under th"! 
slag. 

The  method  adopted  was  as  follows  :  — 
A  large  fireclay  (,or  plumbago)  crucible  was  lined  witl 
calcined  magnesia,  which  was  moistened  and  pressed  ii 
tightly  with  wooden  rammers,  the  crucible  being  allowed t< 
dry  thoroughly  before  using  ;  the  thickness  of  the  liuinp 
being  from  half  to  three-quarters  of  an  inch. 

The  crucible  A  (see  Fig.  2~)  should  stand  ou  a  I 
charcoal,  some  firebricks  be  built  up  around  it,  and  thi 
space  between  crucible  and  bricks  tilled  in  with  small 
pieces  of  coke.  This  is  in  order  to  keep  any  cold  draughts 
as  much  as  possible  away,  otherwise  the  crucible  may 
crack  and  part  of  the  material  would  be  lost.  At  one  side 
or  above  the  crucible,  a  funnel-shaped  hopper  15,  made^ri 
sheet  iron,  is  placed,  in  which  is  stored  the  veductior 
mixture  of  oxide  and  finely  granulated  aluminium.  It  is 
closed  by  a  ball  C,  attached  to  a  chain  D,  and  can  be 
raised  to  allow  more  mixture  to  run  into  the  crucible. 
Dense  fumes  are  given  off  during  the  operation  and  it  is 
necessary  to  have  some  means  of  rapid!;/  removing  them, 
for  which  purpose  a  large  sheet  iron  hood  E,  connected  lo 
a  flue  F  attached  to  a  chimney  stack,  is  provided. 

An  oxide  of  the  following  composition  was  obtained  from 
the  earlier  processes — 

IVr  Cent. 

Tanadic  oxide 16-fi 

Iron  oxide 58'9 

Silica Ill 

Moisture B"6 

Soda  salts L3'S 


uiuni 


Aluminium   Riouction  Pnociss. 


It  was  then  mixed  with  granulated  alnmiui 
in  the  following  proportion  :— oxide,  15  lb.; 
granulated  aluminium,  4j  lb.  The  prepared 
crucible  was  placed  in  position  and  half  filled 
with  this  mixture,  the  remainder  being  put  into 
the  hopper.  The  ignition  of  the  material  is  otic 
of  the  most  difficult  parts  of  the  operation,  as  a 
very  high  initial  heat  is  required  to  start  it. 
For  this  purpose  about  10  grms.  of  a  defla- 
grating mixture  of  sodium  peroxide  and  me- 
tallic aluminium  or  magnesium  is  required  of 
about  the  following  proportions  : — sodium  per- 
oxide, 23  parts ;  aluminium  dust,  J  parts.  This 
mixture  must  be  made  just  before  use  owing  to 
the  deliquescent  nature  of  the  sodium  salt. 

The  "  ignition  mixture"  is  placed  iu  a  cone- 
shaped  heap  on  the  top  of  the  "reduction 
mixture"  in  the  crucible  and  ignited  by  means 
of  a  red  hot  iron  bar.  This  ignites  the  whole 
mass  and  flames  and  dense  fumes  are  evolved 
from  the  crucible.  As  soon  as  the  reaction 
subsides  a  little,  the  feeding  in  of  the  reduction 
mixture  is  commenced  from  the  hopper  by 
means  of  the  ball  and  chain,  and  arranged  go 
as  to  run  into  the  crucible  in  a  small  but 
continuous  stream.  The  whole  crucible  pre- 
sently becomes  white  hot  and  a  pair  of  blue 
spectacles  is  required  to  conduct  the  operation. 
The  contents  are  now  iu  a  violent  state  of 
ebullition,  and  occasionally  small  quantities  of 
the  molten  material  tire  ejected  from  the 
crucible.  When  the  hopper  is  empty  tin 
crucible  is  allowed  to  cool,  and  on  inverting, 
the  fused  mass  of  metal  and  slag  can  be  turned 
out.  The  crucible  may,  after  relining  with 
magne-ia,  be  used  for  future  operations.  The 
time  taken  iu  this  operation  is  five  minutes, 
and  this  may  be  taken  as  the  average  time 
for  a  similar  quantity.  It  is  therefore  a  great 
saving  of  time  when  compared  with  the  electric 
furnace  reduction. 

On  breaking  the  fused  mass  .,  brittle  metallic 
button  is  obtained  from  the  bottom.  It  is 
vcv  easily  broken,  and  in  appearance  crystalline, 
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miter  to  antimony,  but    has     i    slightly  yellower   lustre, 

>.l  i-  <>t'  tin-  following  composition  : — 

I'.  ,  I 

Vanadium in 

Ivor B8"l 

Alum  Ml  nun Sfl'O 

Silicon  1-3 

The  slag,  which  comprises  more  than  two-thirds  of  tlo 
lis-  is  black  in  colour,  of  u  glassy  nature  and  filled  with 
olcs.     It  is  exceedingly  hard  and  scratches  glass. 

f/se*. — The  alloy  ol  vanadium  and  iron  is  used  in  steel- 
lakine,  in  the  same  manner  as  fcrro-chrome,  ferro  nickel, 
;c,  and  quite  as  much  care  is  required  as  in  adding 
hromiutu  to  steel,  owing  to  the  case  with  which  vanadium 
3  oxidised. 
The  following  experiments  with  vanadium  steel  were 
rule  liv  Professor  Arnold,  of  Sheffield. 
A  -ample  of  tool  steel  of  the  following  composition  was 
nade : — 

PerCent 

Carbon  f20 

Silicon 0'26 

Sulphur 

Phosphj  irus J-02 

Bfangonese 

Yaliu  liutu 0'5d 

Also  another,  similar  to  the  above,  but  containing  no 
anadium  and  only  0-07  per  cent,  silicon. 

The  following  results  were  obtained  on  mechanically 
esting  the  steels  :  — 


strength tins  per  sq.  in. 

ilastic  limit 

Elongation per  cent,  in  -1  in. 

on  of  area per  cent. 


With  Without 

Vanadium.    Vanadium. 


78-48 

tiJoO 

50-75 

85-70 

6  25 

3-00 

5-90 

7-1 

Here,  although  the  tensile  strength  and  elastic  limit  of  the 
steel  was  much  increased,  the  ductility  was  apparently  a  little 
lecreased.  Also,  on  testing  a  sample  of  the  hardened 
vanudiuni  steel  against  a  tungsten  steel,  containing  1-2  per 
CDt.  carbon  and  3-0  per  cent,  tungsten  on  hard  chilled 
white  iron,  the  vanadium  steel  when  tempered  to  a  deep 
<traw  was  equal  to  the  quenched  and  untempered  tungsten 
steel. 

Other   experiments  have  shown  that  malleable   iron  was 
effected  as  below  : — 


Tensile 
Strength. 


Mallenble  iron 

Ditto  +  U'50  pel  cent,  vanadium 

/  rgi  d  bar 
Ditto  +  O'SO  per  cent. vanadium 

anni 


Tells. 

24-5 


390 

ss-v 


Elonga- 
ti  n. 


ia 


Tensile  E 

Strength.  tioa. 


-  ital  steel 
"  Ditto 
Ditto 


+  l'O  per  cent,  vanadium 
+  l'O  per  cent,  vanadium 
atiji 


Tons. 

SO 
CI 


Per  Cent. 
17 
14 


Vanadium  thus  considerably  increases  the  tensile  strength 
in  steel,  ami.  when  annealed,  gives  an  increased  ductility: 
the  experiments  thus  proving  that  vanadium  steel  is 
exceedingly  hard  when  hardened,  and  very  soft  when 
I.  It  should  prove  of  great  service  in  the  manu- 
facture of  armour-plates,  ordnance,  armour-piercing  shells, 
tools,  &c. 


Mild    steel    containing    vanadium    gave     the    following 
results  : — 


Estimation  of  Vanadium.-  This  papei  would  Dot,  I  think, 
implete    without   giving  an   easy,  quick,  and  reliable 
method  of  estimating  vanadium  in  ores  oi  alloys. 

/    Ores  containing  Lead,  <  '"/'/o  <    Iron,  j-c. — Sufficient 

of    the     ore     is    dissolved,     SO     that     about    u-03 

metallic  vanadium  is  present,  in  ■  small  quantity  of  •■ en 

trated  hydrochloric  acid,   it  is  diluted  to  about  250  c.c.  with 
ami  sulphuretted  bydi  until 

no  further  precipitat< ties  down.     It  is  then  allowed  to 

settli  .  tnd   the  prei  ipits  i  Ived   in  a  small 

quantity  of  nitric  acid  and  evaporated  until  most  of  the  arid 
tpelled.     It  i-  then  diluted  and  Bulphuretted  hydrogen 
again  pas  ipitation  is  complete, 

is  then  filtered  and  washed  with  water.    The  two  fill 
arc  combined  and  evaporated  to  dryness  in  a  large  platinum 
crucible.     This  contains  all  the  vanadium   and   iron,  the 
precipitate  consisting  of  copper,  lead,  &c. 

It  had  only  i-  present,  it  may  be  separated  by  evaporat- 
ing the  hydrochloric  acid  solution  of  the  ore  with  sulphuric 
acid, diluting,  and  allowing  to  -land  to  precipitate  and  settle 
the  lead  solpbate  and  filtering.  The  filtrate  contains  all 
the  vanadium  and  iron,  and  is  evaporated  to  dryness,  as 
far  as  possible, in  a  platinum  crucible,  as  above, 

The  dry  mass  is  then  fused,  with  on  excess  of  a  fusion 
mixture  of  two  parts  of  sodium  carbonate  (iln,  |  and 
part  nitre,  for  20  or  80  minutes,  care  being  taken  to  regulate 
the  flame  so  as  to  prevent  the  mass  frothing  over  the  sides  of 
the  crucible.  When  coo!  it  is  extracted  with  hot  water. 
filtered  through  a  double  paper  into  a  large  flask,  and 
precipitate  washed  with  hot  water.  The  filtrate  i-  slightly 
acidified  with  dilute  sulphuric  acid  and  warmed  very  gently 
to  expel  most  of  the  nitrous  fumes.  When  this  is  done 
cold  water  i-  added  uutil  bulk  is  about  400  c.c,  and 
about  :(  gnus,  of  crystallised  sulphite  of  soda.  When 
dissolved,  the  contents  of  the  llask  are  heated  slowly  to 
boiling,  until  no  smell  of  sulphur  dioxide  is  evolved.  It 
is  then  titrated,  while  hot,  with  a  X  20  solution  of  per- 
manganate of  potash  uutil  a  faint  pink  tinge  is  permanent 
for  half  a  minute.  During  the  boiling  and  titration  of  the 
solution  care  must  be  taken  to  keep  dust  or  any  kind  of 
organic  matter  out,  otherwise  the  vanadium  will  be  reduced 
to  a  lower  oxide,  and  thus  give  results  too  high. 

As  a  partial  check  on  a  titration,  the  titrated  solution 
may  be  again  reduced  by  a  fresh  quantity  of  sodium  sul- 
phite and  boiled  until  free  from  SI);,  and  permanganate 
added.  This  should  agree  within  0"10  c.e.  with  the  former 
one. 

In  Alloys  such  as  Ferro-vanadium  Steels,  S,-c. — Sufficient 
quantity  to  contain  about  O-Oo  grm.  vanadium  is  dissolved 
in  just  sufficient  hydrochloric  acid,  oxidised  with  potassium 
chlorate,  evaporated  in  a  platinum  crucible,  fused  with 
fusion  mixture  and  treated  as  in  the  former  ease. 

The  reactions  which  occur  are  as  follows:— The  vanadium, 
after  fusion  with  fusion  mixture  containing  nitre,  is  con- 
verted in  a  soluble  vanadate,  and  tints  separated  from  the 
iron.  This  on  acidifying  with  sulphuric  acid  and  treatment 
with  sulphite,  is  reduced  from  the  pentoxide  of  vanadium 
(VjOs)  to  the  tetroxide  (V.<>4),  and  on  adding  the 
permanganate  of  potash  is  again  oxidised  to  the  pentoxide. 

2KMnO<  +  5VsO«  +  :ilLS04 
=  KeSo4  +  2MnS04  +  ,>V,0,,  +  3H ,< ». 

Thus,  102"5  grms.  vanadium  require  1G  grms.  oxygen. 
.•.102-.-)  grms.   vanadium   are    equivalent    to    112    grms. 

iron. 
.-.  Iron    value   of   permanganate    x  0-914  =  vanadium 

value. 

The  titration  is  a  beautiful  reaction  and  remarkably 
sensitive,  gradually  passing  from  purple,  through  blue  and 
green,  to  yellow,  when  one  drop  of  permanganate  in  excess 
turns  it  pink. 

Aluminium  may  be  used  for  the  reduction,  but  the 
vanadium  is  then  reduced  to  the  trioxide.  Zinc  reduces 
it  to  the  dioxide,  requiring  of  course  different  factors 
for  the  permanganate. 

in  bringing  this  paper  to  a  close,  I  must  tender  to 
Mr.  E.  L.  lthead,  of  the  Technical  School,  Manchester, 
my   heartiest  thanks   for  the  valuable   suL'ge-tions   he  has 
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the  help  he  has  given  me  in  revising  the  paper. 

to  Mr  E.  -  -  tlu'  drawings 

to  illustrate  it. 

]h-;i  5SIOM. 

1  >r  Geossmaj>n  said  that  it  was  of  importance  that  the 
ements  which  were  considered  rare  should 
neglected,  because   what    was    considered    a  rare 
ent    now    might    become    a  comparatively   common 
.  31  overy    of    new    deposits, 
>[,i..  elements  had  important  properties,  which 

would  be  of  great  value  if  the  sources  of  their  supply  were 
more  abundant,  and  one  of  the  most  interesting  of  the  rare 
elemi  ertainly  vanadium.      It   was   many   years 

since  he  worked  on  vanadium  himself,  but  if  he  remembi 
right,  the  test  with  permanganate  which  Mr.  Procter  Smith 
proposed  was  not  a  new  , me,  but  had  been  used  for  a  long 
,ime.     ii,  the  absence  of  data  from  which  the 

yield  on  a  given  quantity  of  raw  material  could  be  calcu- 
lated. As  far  as  he  could  follow  the  results  given,  the 
loss  in  vanadium  seemed  to  be  very  large. 

Dr.  t,Ki;i.AM>  said  that  the  alloy  produced  by  the  author's 
process  niii-t  necessarily  contain  much  impurity,  probably 
in  sufficient  quantity  to  affect  the  properties  of  the _  vana- 
dium-iron. The  reduction  of  the  precipitate  containing  17 
percent,  of  sodium  sulphate  required  much  aluminium,  and 
the  sodium  sulphide  produced  would  cause  a  considerable 
loss  in  vanadium.  The  estimation  of  vanadium  with 
permanganate  had  been  described  by  himself  (Her.  187  7, 
L513  tt  seq.~).  Vanadium,  though  widely  distributed, 
occurred  usually  in  very  small  quantities,  whilst  large 
deposits  were  extremely  scarce.  Brown  and  yellow  iron 
ores  often  contained  it:  in  fact,  Sefstrom  discovered  it 
in  Swedish  iron  in  1830.  Some  sixty  years  ago  a  blast 
furnace  near  Homburg,  in  Hesse-Casscl,  was  fed  with 
pisolitic  iron  ore  (stated  to  contain  1  per  cent,  of  vanadic 
acid)  and  charcoal,  producing  good  iron,  in  which  no  vaua- 
dium  was  ever  found.  About  1  per  ceut.  of  it  had  recently 
come  within  his  own  experience  in  a  specimen  of  coal  from 
the  Cordilleras  of  Chile ;  and  a  number  of  stray  examples 
were  to  be  found  of  its  cropping  up  in  many  other 
materials,  such  as  clay  and  bricks. 

Sir  Henry  Eoscoe's  paper  in  the  Proceedings  of  the  Roya! 
Institution,  Feb.  1868,  mentioned  Alderley  Edge  as  the 
source  of  the  raw  material  for  his  vanadium  research.  It 
actuallv  came  from  Mottram  St.  Andrews,  about  four  miles 
from  Alderley  Edge.  A  Ken  per  sandstone  of  light  colour, 
much  lighter  than  that  from  Alderley,  was  to  a  small 
extent  impregnated  with  copper.  This  was  also  worked  by 
the  Alderley  Kdge  Copper  Alining  Co.,  and  consisted  of 
carbonate  and  arseniate.  For  the  extraction  it  was  mined, 
crushed,  and  digested  with  hydrochloric  add,  and  the  solu- 
tion eeparated  and  treated  with  scrap  iion  to  precipitate  the 
copper. 

Hard  bv  this  greenish-speckled  rock  was  a  white  soft 
[-tone  with  numerous  small  black  specks,  containing 
small  quantities  of  cobalt,  nickel,  and  a  little  copper.  To 
extract  these  the  crushed  ore  was  moistened  on  his  (the 
speaker's)  advice  with  the  iron  liquor  from  the  treatment 
of  the  copper  ore,  and  furnaced  at  a  low  heat.  The  result- 
ing sand  was  then  washed  with  water,  which  dissolved  out 
the  cobalt,  nickel,  and  copper  chlorides.  On  carefully 
neutrali-ing  the  solution  with  chalk,  a  brown  deposit,  con- 
Msting  principally  of  ferric  hydroxide,  with  a  small  amount 
of  vanadiate,  was  produced.  This  precipitate  accumulated 
for  a  long  time,   but   was  watched  all  along  with  much 

ill'.'! 

The  late  Mr.  Down,  manager  of  the  Alderley  Edge  Mining 
.  about  this  time  handed  him  a  sample  of  ore  from  a  new- 
locality,  Harmer  Hill,  near  Shrewsb my  ,  -honing  groups    of 
dark  green    crystals,  which   were    reeopi  ised   a~   vanadiates 
of  Ii  copper.     These  promised  to  be  a  more  con- 

venient source  fcr  the  element,  and  a  promising  one,  as  the 
quantity^:  -     nied  to  be  large. 

The  deposit  of  the   new  mineral  near  Shrewsbury  was 
several    times    visited    by   him,  and   he    brought    bai 
quantity  of  the  ore  for  examii  atioD,  and  separated  from   it, 
in  addition  to  the  vanadium,  a  group  of  rare  earths,  which  he 
considered  to  be  new.      Prof.  Bunsen,  his  revered  teacher, 


kindly  exa  nined  a  small   sample  spectroscopically  am 
pronounced  them  new.     A   shirt   address  on  t hem,  and  on 
the  ore,  was  deluded  by  himself  at   the  Liverpool  Meeting 
of  the  British  A.ssocintionin  1871. 

Some  time  afterwards,  Mr.  Mellor,  of  the  Magnesium 
Metal  Company  at  Patrtcroft,  acquired  the  Shrewsbury 
deposit,  and  this,  he  believed,  formed  the  principal  raw 
material  for  all  the  vanadium  compounds  they  made.  The 
mine  gave  out  sooner  than  was  expected,  and  had  been 
tilled  up  long  since.  This,  then,  was  the  first  and  onlv 
venture  for  working  vanadium  ores  on  something  like  ■ 
manufacturing  scale.  Mr.  Mellor  very  kindly  offered  him 
the  refuse  for  extraction  of  the  new  earths,  but  he  had 
meanwhile  accepted  an  engagement  with  Messrs.  F.  Steiner 
and  Co.,  and  had  little  time  to  attend  to  it.  Altogether 
about  1  to  5  grms.  were  collected  ;  but  this  quantity  proved 
insufficient  for  an  exhaustive  examination,  especially  as  it 
appeared  to  be  a  mixture  of  at  least  three  elements. 

The  u>e  of  vanadium  must  be  very  limited.  The  lar^ 
amount  seemed  to  have  been  consumed  by  the  enli 
printers  and  dyers  for  auiliue  blacks, and  in  this  applicatioi 
it  had  to  compete  with  copper  and  cerium  compounds.  He 
had  discovered  meta-vanadic  acid  iu  1877  (Ber.  9,  872), and 
obtained  it  in  microscopic  scales  of  a  beautiful  orange- 
yellow  colour,  like  mosaic  gold,  with  a  fine  lustre  and  great 
permanency,  but  found  no  appreciation  for  it.  Vanadium, 
however,  formed  a  number  of  compounds  with  such  varying 
properties  that  some  of  them  would  probably  be  fmiud  of 
technical  value.  He  had  also  worked  on  the  sulphates, 
corresponding  to  the  three  oxides,  of  which  the  two  latter 
were  already  known. 

In  1871,  32/.  per  ib.  was  offered  to  him  for  ammonium 
vanadiate,  but  since  the  Magaesiuni  Metal  Company  had 
taken  up  the  extraction,  the  price  had  come  down  to  under 
1/.  per  lb.  If,  however,  a  demand  should  arise,  uew  sources 
were  sure  to  be  discovered,  and,  considering  the  rapid  way 
thorium  material  had  been  procured  as  soon  as  there  was  a 
demand  for  Welsbach  mantles,  they  might  expect  an  ample 
supply  of  vanadium  ore  to  be  forthcoming. 

^Uwrastle  £wtioiu 

Sleeting  held  on  Thursday,  November  2$th,  1901. 
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ACTION  OF  LIGHT  ON  COLOURED  BEAS 
LACQUERS. 


BY    HARRY    SMITH,    F.I.C. 

Polished  brass  speedily  tarnishes  when  exposed  to  the 
air,  especially  in  places  where  coal  gas  is  burned.  The 
discolouration  may  be  prevented  by  the  application  of 
lacquer  to  the  metal  surface,  and  a  great  variety  of  articles 
are  protected  in  this  manner. 

Lacquer  for  brasswork  is  known  as  "  hot  "  or  "  cold  " 
lacquer,  according  to  whether  it  is  applied  to  the  heated 
metal  or  not.  "Cold"  lacquer  made  from  a  solution  of 
nitrocellulose  is  sometimes  used,  and  is  spread  upon  the 
cold  metal  with  a  brush  as  in  ordinary  varnishing. 

'•  Hot  "  lacquer  is  very  largely  employe!,  and  in  this 
process  the  fluid  is  gently  and  repeatedly  brushed  over 
the  heated  surface  of  the  metal  until  a  sufficiently  thick 
and  durable  coating  is  obtained.  The  art  of  "  hot  lacquer- 
ing "  is  not  easily  acquired,  but  very  beautiful  results  are 
obtained  by  skilful  workmen ;  the  temperature  to  which 
the  brass  must  be  heated,  and  the  time  which  must  elapse 
between  successive  coatings  are  points  which  require 
careful  attention,  otherwise  the  last  applied  layer  may 
dissolve  and  remove  some  portion  of  the  previous  coat, 
producing  a  streaky  uneven  appearance.  The  experiments 
which  I  am  about  to  describe  were  made  with  "  hot " 
lacquers,  but  would  also  apply  to  the  process  of  cold 
lacquering. 

Brass  laequer  is  usually  a  solution  of  seedlac  in  methy- 
lated spirit.      Other  resinous   bodies   are  sometimes  used 
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with  seedlac,  such  as  mas  ic  and  sandarac,  bul  sei  I 
the  «-~^i-titi:i  1  ingredient,  as  it  produces  an  exceedingly 
hard  and  tough  coating  upon  the  metal.  It  is  necessary 
to  use  a  good  qualitj  of  scedlne,  which  should  !>. 
old  lac  is  apt  to  produce  a  brittle  film  and  will  not  adhere 
to  the  brasswork  with  the  proper  tenacity.  When  the 
lacquer  is  applied  to  the  heated  brass,  alcohol  i-  first 
driven  off  and  then  the  seedlac  fuses,  producing  a  hanl 
lustrous  film  upon  the  surfnea  of  the  metal. 

lirass  lacquer  is  sometimes  made  almost  free  from  colour 
to  preserve  the  original  appearance  of  polished  brass,  but  it 
rally  coloured  so  a>  to  produce  a  golden  or  coppery 
tint,  in  fact,  the  colour  may  vary  from  the  palest  lemon 
yellow  to  a  deep  claret.  The  colouring  matters  which  are 
usually  employed  for  this  purpose  are  of  vegetable  origin, 
Mieh  ns  saffron,  turmeric,  dragon's  blood,  sandal  or  sanders- 
wood,  nnd  gamboge,  these  colouring  matters  arc  preferred 
to  those  derived  from  coal  tar  as  they  are  supposed  to  be  of 
a  more  permanent  nature.  In  order  to  determine  to  what 
extent  this  belief  is  founded  on  fact,  I  have  lacquered  n 
number  of  brass  tubes,  in  some  cases  the  lacquer  was  tinted 
with  vegetable  colouring  matters  and  in  others  with  aniline 
colours.  The  lower  half  of  each  tube  was  then  wrapped  in 
several  layers  of  black  paper  to  protect  that  portion  from 
the  action  of  light,  and  the  tubes  were  placed  under  a  sky- 
light with  an  east  aspect,  thus  they  received  the  diffused 
light  from  the  sky,  aud  the  direct  rays  of  the  sun  until  a 
little  after  noon  eaeli  day.  The  brass  tubes  were  exposed 
in  this  way  from  November  3,  1900,  until  the  last  day  of 
September  1001,  and  as  the  summer  of  1901  has  been 
unusually  fine  aud  sunny,  these  severe  conditions  have  pro- 
duced some  very  sinking  effects  on  the  colouring  matters 
which  were  employed. 

The  lacquers  were  made  by  first  dissolving  the  colouring 
matter  in  the  methylated  spirit  ami  then  adding  the  seedlac, 
mastic,  aud  sandarac,  the  total  weight  of  the  three  latter 
amounted  to  8  per  cent,  of  the  whole.  After  gentle  shaking 
for  24  hours  the  liquid  was  decanted  from  the  insoluble 
residue  (which  is  very  large  in  the  case  of  some  of  the 
(tgetable  colourine  matters),  and  the  lacquer  was  then 
allowed  to  settle  until  perfectly  clear  and  fit  for  use.  In  the 
following  tables  only  the  percentage  of  colouring  matter  is 
stated,  for  the  sake  of  clearness,  it  must  be  understood  that 
this  includes  the  woody  fibre  aud  other  inert  substances  in 
the  dyestuff. 
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If  we  summarise  these  results,  we  find  : — 

1.  That  the  vegetable  colouring  matters,  Turmeric,  Sandal- 
wood, Saffron,  Dragon's  Mood,  aud  Annatto,  all  fade  com- 
pletely when  exposed  to  sunlight. 

2.  That  Turmeric.  Saffron,  and  Annatto  also  turn  the 
lacquered  brass  black  when  it  is  exposed  to  sunlight. 

3.  That  the  aniline  colours,  Metanil  Yellow.  Auramine, 
and  Primrose,  are  more  suitable  for  colouring  yellow  lacquers 
than  Turmeric.  Saffron,  and  Annatto,  because  they  do  not 
turu  the  brass  black. 

4.  That  Dragon's  Blood  is  more  suitable  for  copper- 
coloured  lacquer  than  Sandalwood,  because  it  does  not  fade 
so  quickly  or  so  completely. 

5.  That  Gamboge  is  more  suitable  for  the  manufacture 
of  yellow  and  golden  lacquers  than  Metanil  Yellow,  Aura- 
mine,  Primrose,  Turmeric,  Saffron,  and  Annatto,  because  it 
scarcely  fades  at  all,  aud  does  not  blacken  the  brass. 


Mr.  W.  M.  .Tones  read  a  "  Xote  on  a  peculiar  Blackening 
of  a  Chrome-Y'ellow  Pigment." 

#rtD  Horfe  £>rrtt'oiu 


Sleeting  held  on  Friday,  November  22nd,  1901. 


DR.    V.    COBLENTZ    YS   THE    CHAIR. 


THE  MANUFACTURE  OF  NITRIC  At  ID. 
PART  II. 

8Y    C.    W.    VOLXEY,    PH.D. 

(See  this  Journal,  June  1901,  544 — 546.) 

To  ascertain  the  influence  which  a  vacuum  of  600  mm. 
has  on  the  mixture  of  concentrated  sulphuric  acid  and 
sodium  nitrate,  I  repeated  the  experiment  recently  de- 
scribed* under  vacuum  indicated  by  610  mm.  to  650  mm., 
or  under  absolute  pressures  of  150  mm.  to  110  mm. 
Table  1  gives  the  observations  which  were  made  during  the 

*  This  Journal,  June  lftOl,  544—546. 
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,  In  the  retort  ami  distillation  of  the  acid.     Beyiew- 
temperatures,  we  Bnd  that  the  decomposition  pi  the 
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the  second  phase  this  .trisulphate  decomposes  the  remaining 
nitrate  with  formation  of"  bisulphate" — 

Nail.,,  l'SO,  +  NaNOa  =  UNO,  +  2NaH,  SOj. 

As  has  been  shown,  this  reaction  requires  the  higher 
temperatnre,  under  "60  mm.  pressure  and  in  i-nruo .-  and, 
as  the  anhydrous  trisulphate  forms  at  that  higher  tempera- 
ture an  oily  liquid,  the  excessive  foaming,  repeatedly 
observed,  is  entirely  owing  to  the  state  if  this  salt.  Hut 
this  trisulphate.  on  addition  of  water,  dissolves  at  once  into 
disulphate  and  hydrated  sulphuric  acid — 

X  ill ..  2S(  i,  +  Ha(  i  =  Xall.  SO.,  +  H,SO„  H,( ). 

By  the  use  of  an  acid  of  GO  I?.,  or  in  consequence  of  the 
watcr  in  that  acid,  the  decomposition  of  the  citrate  in  tin- 
retort  is  performed  at  onee  with  formation  of  the  "disul- 
phate  "  at  a  lower  temperature,  and  with  less  foaming  than 
attends  the  reaction  of  trisulphate. 

The  process  referred  to  needs  experimental  verification  ; 
and  for  this  reason,  as  well  as  for  comparison  between  the 
distillation  of  the  mixture  of  sodium  nitrate  and  sulphuric 
acid  of  60  B.,  1  have  treated  equivalent  quantities  of  the 
same,  85  parts  sodium  nitrate,  aud  Il'O  parts  sulphuric  acid 
of  GO  Be.  in  the  previously  described  apparatus  aud  manner. 
Table  2  shows  what  was  absorbed  during  the  distillation 
under  atmospheric  pressure,  together  with  the  temperatures 
of  oil-hath,  or  the  heat  applied  to  the  retort,  the  temperature 
of  the  contents  of  the  retort  and  that  of  the  distilling  acid. 

Table  3  shows,  in  addition  to  the  same  observation,  the 
indicated  vacuum  and  corresponding  pressures  under  which 
tin-  distillation  takes  place. 

Table  2. 

Distillation  of  Sodium  Nitrate  and  Sulphuric  Acid,  60    C, 
under  Atmospheric  Pressure. 


nitrate  under  1 10  mm.  pressure  oceurs  also  in  two  phases  j 
the  first  phase  re]. resents  the  reaction  of  free  sulphuric  acid 
on  the  nitrate,  which  takes  place  at  about  7-1°  of  the  salt 
mixture  ;  the  second  phase  shows  the  reaction  ot  the  sodium 
pojysillphate  on  nitrate,  occurring  at  about  85°.  We  Bee 
that  during  the  first  phase  the  temperature  of  the  oil-b;ith 
show-  below  100  ,  and  during  the  second  phase  up  t/o  115°. 
It  is  remarkable  that  the  distilling  vapours  of  the  mono- 
hydrate  during  both  phases  show  a  boiling  point  lying 
below  30  .  And  it  may  be  stated,  as  a  general  result  of 
observations,  that  under  an  indicated  vacuum  of 
650  mm.  or  110  mm.  pressure  the  decomposition  of  the 
sodium  nitrate  by  sulphuric  acid  is  performed  by  an  outside 
application  of  heat  below  140"',  the  distilling  acid  going 
over  below  30  .  It  follows  that  under  such  conditions  a 
monohydrate  of  almost  absolute  strength  and  purity  could 
be  produced.  The  difficulties  which  necessarily  would 
attend  the  practical  working  of  such  a  process  cannot  be 
under-estimated.  The  evils  which  attend  the  use  of  con- 
centrated sulphuric  acid  culminate  in  the  foaming,  which 
frequently  gi  is  beyond  all  control,  so  ttat  a  part  of  the 
contents  in  the  retorts  are  run  into  the  coolers  or  receivers. 
A-  already  Btated,  the  inventors  of  the  vacuum  process 
have  had  recourse  to  the  u-e  of  sulphuric  :ieid  of  60"  He., 
instead  of  the  concentrated  acid ;  an!  as  the  resulting 
nitric  acid  showe  a  Btrength  of  only  about  40*  Be.,  a  redis- 
tillation from  concentrated  sulphuric  acid  is  necessary,  if 
an  acid  "f  higher  specific  gravity  is  wanted. 

But  with  the  use  of  sulphuric  acid  of  60c  H.  the  process 
in  the  retort  is  not  the  same  as  when  concentrated  acid  is 
used  :  and  as  there  appears  to  he  no  clear  reference  to  this 
in  the  literature  of  the  subject,  the  following  references 
to  experimental  work  may  serve  to  explain  it.  The  change 
in  the  process  is  evidently  due  to  the  introduction  of  lvater 
"ii;  the  acid  "f  Ijn  11.  containing  about 
20  per  cent,  of  water.  Reference  has  been  made  to  the 
action  of  the  concentrated  sulphuric  acid  on  sodium  nitrate 
m  two  phases.'  In  the  first  phase  the  free  sulphuric  acid 
acts  on   the  nitrate,  forming  a  trisulphate,  Xall,.  2S<  •, ;  in 

•  Journal  of  the  American  Chemical  Society,  xx viii. 
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Jfore.— Throughout  the  operation  the  fire  wa9  not  lessened,  but 

steadily  kepi  up. 

Eeviewing  the  results  of  these  distillations,  we  find  that 
in  the  operation  under  atmospheric  pressure  the  greatest 
portion  of  the  acid  distils  at  about  118°,  the  contents  of  the 
retort  showing  thereby  a  temperature  of  1-1  ;  and  that 
under  a  pressure  of  i'20  mm.  the  same  acid  distils  at  7 1  . 
and  the  retort  contents  -bowing  thereby  78  .  In  both 
eases  the  remaining  salt  cake  consists  of  sodium  bisulphate 
with  water  of  crystallisation. 

The  observations  show  also  that  the  distillation  under 
755  mm.  pressure  produces  no  foaming,  and  can  be 
smoothly  carried  out ;  and  that  the  foaming,  which  occurs 
uuder  lio  mm.  pressure,  does  not  interrupt  the  work. 
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The  produced  acid  shows  no  difference  in  quality  or 
quantity,  and  has  a  sp.  gr.  of  l-38  =  39-83  Be.  at  21°  C. 

The  decomposition  of  sodium  nitrate  in  vacuo  by  con- 
centrated sulphuric  acid  thus  takes  place  at  such  a  low 
temperature,  that  a  pure  mouohydrate  of  nitric  acid  is 
produced,  and  Ihis  vacuum  is  especially  serviceable  in  the 
second  phase  of  the  process  (see  ante).  With  an  acid  of 
6(T  Be.  a  distillation  in  vacuo  offers  less  advantage  over 
distillation  under  atmospheric  pressure,  as  the  water  present 
in  that  acid  effects  the  decomposition  vith  formation  of 
bisulphate  at  sufficiently  low  temperature  to  prevent  any 
serious  decomposition  of  nitric  acid  of  the  concentration 
obtainable  by  the  operation. 

The  redistillation  of  the  weaker  nitric  acid  over  concen- 
trated sulphuric  acid  tends,  undoubtedly,  to  considerable 
increase  in  cost,  and  the  promoters  of  the  different  methods 
of  manufacture  are  making  claims  to  advantages  which,  in 
either  case,  will  have  to  be  ascertained  by  the  practical 
manufacturer  to  be  fully  appreciated. 

The  experimental  work  detailed  above  will  also  explain 
the  principles  upon  which  certain  other  proposed  improve- 
ments in  the  manufacture  of  nitric  acid  are  based. 

1!.  E.  ChatSeld*  proposes  to  make  strong  nitric  acid  by 
distilling  one  molecule  of  sodium  nitrate  with  two  of  con- 
centrated sulphuric  acid,  at  temperatures  between  100°  and 
130'  C.  This  reaction  affords  the.  trisulphate  and  nitric 
acid,  which  can  be  distilled  even  below  100°,  and  a  strong 
pure  monohydrate  is  produced.  It  is  difficult,  however,  to 
see  how  this  process  can  carry  a  patent. 

The  chemical  works  "  lihenania  "t  add  to  the  hot  bi- 
sulphate in  the  retorts  appropriate  quantities  of  sulphuric 
aciil  of  60°  Be,  and  then  the  necessary  quantity  of  sodium 
nitrate.  This  is  with  a  view  to  transform  the  bisulphate 
into  polysulphates,  and  theu  reconvert  it  into  bisulphate  by 
the  aid  of  the  sodium  nitrate,  thus  enabling  them  to  distil 
highly  concentrated  nitric  acid.  As  they  propose  to  do  this 
without  letting  the  retorts  cool  down,  they  claim  the  advan- 
tages of  continuing  the  operation  in  heated  retorts  and  the 
use  of  the  dilute  sulphuric  acid. 


•  R.  E.  Chatiield,  Ens.  Pat.  16,512,  IS  1. 
+  Ger.  Pat.  166.962,  March  B,  199S. 


\-  the  polyaulphate  does  not  form  so  kmg  as  »  iter  i* 
presi  nt,  tin-  process  tvould  appear  in  faeniah  only  bisulphite 
and  free  sulphuric  acid,  as  any  polyaulphate  iu  the  n 
would  be  transformed  into  bisulphate  and  9ulphnclo  acid   on 

the  introdu  i j i    acid   of  60    I'1       The  free  acid  would 

•lien  decompose  the  freshly  added  nitrate,  ami  nitric  a.  id 
would  lie  distilled  from  tin'  mixture,  BO  that  any  saving 
would  seem  t'  arise  from  using  the  h  all  I  i  >i  nyi  i 
again. 

I  have  no  data  on  which  to  form  an  Opinion  of  tbio  p 
in  practical  working.     It  would  seem   to   require 
method  of  opening  and  closing  to  enable  the  sulphuric  acid 
and  nitrate  to  he  introduced  into  the  hoi  retoi  ts, 

In  former  times,  when  smaller  retorts  wen  used,  and  when 
there  was  not  much  need  ' if  highly  concentrated  and  j 
nitric  acid,  and  when  a  charge  consisted  of  only  200  or  Hon 
pounds  of  nitrate,  it  was  customary  to  continue  the  distillation 
until  a  neutral  sulphate  remained  as  nitre  cake,  the  amount 
of  Sulphuric  acid  being  calculated  for  the  forming  of  the 
neutral  salt  only.  As  a  result,  the  nitric  acid  was  very 
impure,  red,  and  seldom  of  great  Strength. 

This  practice  is  now,  1  believe,  universally  abandom  3,  a 
the  nitric  acid  of  to-day  is  the  more  valuable  article.  It 
appears  from  the  following,  however,  that  in  some  cases 
the  acid  sulphate,  resulting  in  the  usual,  tegular  manufacture 
of  nitric  acid  as  retort  residue,  is  still  used  for  the  produc- 
tion of  neutral  sulphate  and  nitric  acid. 

For  this  purpose  the  Xethertieids  <  hemieal  Works, 
Glasgow,  advise,  me  of  the  process  which  they  use  at  their 
works*  for  the  manufacture  of  neutral  sulphate  and  strong 
nitric  acid.  Mr.  William  Cfarroway,  'he  inventor,  sta 
that  the  process  has  been  in  operation  for  the  last  three 
years  with  satisfactory  results.  The  acid  sulphate  or  bi- 
sulphate, resulting  from  the  manufacture  of  sulphuric  or 
nitric  acid,  is  mixed  with  appropriate  qti  intities  of  sodium 
nitrate  and  heated  in  a  properly  constructed  retort  oven, 
and  when  at  a  proper  temperature  a  spray  caused  by  an 
air-blast  and  weak  nitric  acid  is  blown  over  the  salt  mixture, 
so  that  the  gases — nitrogen  oxide? — are  thereby  mixed  with 
water-gas  and  atmospheric  air.  By  conducting  these  gases 
through  a  series  of  condensing  tube-  and  regenerating 
towers,  the  description  of  the  process  state-  that  ultimately 
the  strong  90  per  cent,  nitric  acid  can  be  run  off  for  use. 

The  neutral  sulphate  remaining  from  this  operation 
furnishes  nitre  cake,  which  Mr.  Garroway's  analysis  shows 
to  have  98-36  per  cent,  of  sulphate  and.  practically,  no 
impurities. 

TINFOIL  AXI)  BOTTLE  CAIN  MAXUFACTLHE. 

1ST    RAFAEL    GRAN'JA. 

Tinfoil. — The  size  or  fineness  of  tinfoil  is  expressed  by 
the  number  of  square  inches  covered  by  one  pound  of  foil. 
The  three  principal  varieties  of  tinfoil  are  pure  tinfoil, 
composition  foil,  and  German  foil. 

The  pure  tinfoil  contains  tin  exclusively,  while  composi- 
tion foil  contains  a  core  of  lead  in  the  middle  covered  on  both 
sides  by  a  thin  coat  of  tin.  To  recognise  those  two  foils,  a 
drop  of  nitric  acid  is  put  upon  the  sample  examined.  If 
pure  tin,  metastannic  acid  is  formed  instantaneously,  and  a 
white  spot  appears  ;  if  composition,  the  coat  of  tin  is  also 
attacked,  but  the  layer  of  metastannic  acid  is  so  thin  that 
the  lead  will  show  through  it,  thus  pre-i  >nting  a  black  spot. 

For  the  making  of  pure  tinfoil  the  tin  is  first  melted  in 
cast-iron  pots,  and  ca>t  into  slabs  of  about  19  by  13  and 
1  in.  thick.  Those  slabs  are  cooled  and  then  passed  through 
the  breaker.  The  breaker  is  a  large  rolliug  mill  of  the 
ordinary  pattern.  By  successive  passages  and  reducing  each 
time  the  space  between  the  rolls,  the  slab  of  tin  is  trans- 
formed into  a  sheet  having  little  more  than  the  original 
width,  a  thickness  of  about  yV  in.  and  a  length  of  about 
23  ft.  This  sheet  tin  is  wound  tightly  upou  a  spool  which 
is  then  brought  to  the  roller  mill. 

C  is  the  spool  supported  l._\  bracket  D.  S  is  a  tank  con- 
taining soapsuds  which  flow  on  the  sheet  of  tin  and  prevent 

*  Private  communication  from  Mr.  William  Garrow.iv,  Glasgow, 
6,  1901. 
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.       A  is  the  reel  on  which  the  foil  is 
out  of  the  rolls.    The  pressure  I* 
I  by  ■  lever  L.  which  the  workman  can 
m  while  he  winds  Lhe  foil  with  the  ether. 
■  -,.    |    then  Us   is  one  of  the  ele- 
ments which  determine  the  thickness  i  f  the  foil,  no  very  thia 
be  produced  unless  another  element  were  added, 

-  a  high  tension  of  the  sheet  between  the  spool  and 

-  Iii  order  t"  obtain  it  a  screw  W  presses  ou  the 
i:  of  the  spool,  :ind  while   the  rolls  draw  the  tin  the 

v  the  screw  holds  it  back.  A  reluctance 
of  the  tin  to  go  through  the  rolls  is  thus  created, 
nessof  the  1         -  ■  ised,     A  third  element 


Fis.  1. 


also  comes  into  play,  which  is  the  heat  developed  by  the 
high  friction  of  the  bearings.  Under  its  influence,  the  parts 
of  the  rolls  which  are  nearer  to  the  bearings  become  hotter 
than  the  middle  parts  and  consequently  expand  more.  If 
the  rolls  were  perfectly  flat,  they  would  tend  to  become  con- 
cave, the  pressure  between  them  would  be  less  in  the  middle 
than  on  the  ends,  and  a  foil  wavy  and  undulated  on  the 
ould  be  produced.  In  order  to  avoid  this  defect, 
the  rolls  are  ground  slightly  convex,  so  that  when  they  have 


lily 

one 


3  ft,  It  is  then  sandwiched  between  two  sheets  oi  tin 
about  |  in.  thick,  when  the  whole  is  passed  through  the 
rol!>  of  the  breaker  at  high  pressure.  The  three  sheet-  are 
thereby  welded  into  one.  the  lead  being  in  the  middle  and 
the  tin  on  both  faces.  This  composite  sheet  is  thei 
through  the  breaker,  wound  ou  spools,  and  rolled  as  with 
pure  tin  foil. 

Foils  of  pure  tin  can  be  rolled  up  to  10,000  sq.  in.  per  lb. 
and  composition  to  7,000,  but  with  German  foil  as  high  as 
14,000  can  be  reached.  This  German  foil  is  made  of  tin  alloyed 
with  a  few  per  cent,  of  foreign  metals.  The  composition 
of  the  metal  is  supposed  to  be  a  secret.  This  foil  is  read? 
recognized  by  its  special  thinness,  which  equals  that 
tissue  paper,  and  by  its  appearance,  being  bright  on 
side  and  dull  on  the  other.  The  ingots  of  metal  for  German 
foil  are  first  broken,  and  the  resulting  sheet  tightly  wound 
upon  the  spools.  Then  2  spools  are  set  together  behiud  the 
rolling  mill,  and  the  2  sheets  are  passed  at  once  through 
the  rolls.  Two  sheets  of  pure  tin  would  weld  under  th 
circumstances,  but  the  composition  of  the  metal  is 
that  it  will  not  weld.  To  further  prevent  welding,  soa] 
suds  are  injected  between  the  2  sheets  of  metal  as  t! 
enter  the  rolls.  As  2  sheets  are  fed  to  the  mill,  two 
come  out  of  it,  and  as  7,000  can  be  obtained  for  a  I 
foil,  14,0C0  can  be  reached  with  2.  The  faces  of  the  f« 
which  were  in  contact  with  the  rolls  are  bright,  while 
internal  faces  are  dull. 

Those  different  qualities  of  tin  foil  as  they  come  i 
the  rolling  mill  need  only  to  be  folded,  piled  up,  prci 
and  cut  to  the  desired  size,  to  be  made  into  a  saleab' 
article.  However,  further  work  may  be  demanded,  fi 
instance,  painting,  corrugating,  and  printing.  For  >tl 
painting,  the  foil  is  wound  on  a  drum  and  passed  on  a  loi 
table  of  wooden  rollers,  provided  with  steam  pipes,  w hi 
promote  quick  drying  of  the  painted  foil.  Varnish  of  t 
desired  shade  dissolved  in  fusel  oil  is  caused  to  flow 
the  foil  at  the  head  of  the  table,  and  is  spread  evenly  V 
rubber  scraper.  The  foil  then  progresses  slowly  to 
other  end  of  the  table,  which  it  reaches  in  a  dry  conditio 
the  fusel  oil  having  all  evaporated,  and  it  is  wound  on 
second  drum.  If  corrugating  is  desired,  the  corrugat 
machine  is  interposed  between  the  drum  B  and  the  dry 
table. 

The  corrugating  machine  is  composed  essentially 
rollers,  1  made  of  steel,  and  engraved,  and  the  other  m; 
of  compressed  paper.  Smooth  foil  passed  between  thi 
2  rolls  will  come  out  corrugated.  Finally  the  foil  may 
printed,  which  is  done  by  passing  in  the  last  resort  throi 
a  printing  press  as  if  it  were  paper. 

Buttle    Caps. — For   the   manufacture    of  bottle  caps, 
composite  sheet  is  first  rolled  having  a  core  of  lead,  and 


Fig.  2. 
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taken  their  normal  expansion  they  will  he  perfectly  flat,  and 
the  pressure  even,  all  along  the  line  of  contact. 

In  ordei  to  control  still  better  such  evenness  of  pressure 
a  gutter.  G,  tilled  with  cold  soapsuds  is  suspended  above  lhe 
The  bottom  of  tbis  gutter  is  perforated  with  small 
valve*  which  arc  manoeuvred  by  touches,  T.  each  valve 
having  its  touch  mj  that  lhe  whole  resembles  a  piano  key- 
board. If  a  line  of  wavini  ed  at  anytime  in  lhe 
foil  coming  out  of  the  rolls,  the  worlrman  plays  on  one  or 
sevei  above  that  line,  the  valves  are  opened,  cold 
water  trickle-  o\.-r  that  pari  of  the  B  III  winch  was  too  hot, 
cools  it,  and  smoothness  is  restored. 

For  the  making  of  composition  foil,  an   ingot  of  lead  is 
first  broken  to  a   thickness  of  nboni  '.  in.,  and   a  length  of 


each  face  a  coat  of  tin  hardened  by  1  per  cent,  antimon 
From  3  to  6  of  these  sheets  are  p»s>ed  through  a  first 
punching  and  stamping  machine.  The  bunches  of  caps 
thus  produced  are  ilien  passed  in  a  series  of  stamping 
machines,  the  shape  of  dies  and  matrices  being  such  that 
the  sides  of  the  caps  are  drawn  more  and  more,  while  the 
heads  of  the  caps  remain  nearly  unchanged. 

I'nder  the  pressure  and  friclion  the  caps  would  weld  into 
one,  but  the  1  per  cent,  antimony  is  sufficient  for  prevent- 
ing 6uch  occurrence.  The  bunches  of  caps  having  thus 
acquired  their  shape,  they  are  taken  in  hand  by  girls  who 
pick  the  cai is  apart,  a  tedious  and  delicate  work.  The  caps 
are  then  polished  on  a  small  lathe  with  an  ivory  tool, 
dressed  and  cut,  painted,  and  stamped  if  desired. 
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fleeting  held  at  Derby  on  Tuesday,  November  26i/i,  1901. 


MB.    L.     IRCBBTJTT   IN    IBB    til  V 1 1:. 


ROSIN  GREASE. 

\\     L.    AKclir.lTl,    F.I.C. 

linsix  grease  is  made  by  stirring  together  rosin  oil  and 
slaked  lime.  One  method  of  preparation  consists  in  stirring 
the  rosin  oil  with  about  three-fourths  of  its  weight  of  slaked 
lime  made  into  a  cream  with  water.     The  mixture  rapidli 

Solidifies,  expelling  the  superfluous  water,  which  is  i iff, 

and  the  grease  is  then  diluted  by  gradually  stirring  in  a 
further  quantity  of  oil,  uutil  the  desired  consistency  1 
ittaiucd.  The  oil  used  for  diluting  may  be  rosin  oil, 
petroleum  oil,  or  neutral  eoal  tar  oil  ("grease  oil"). 
Grease  is  also  made  by  mixing  dry  slaked  lime  with  rosin 
oil,  without  water,  also  by  mixing  the  lime  with  mineral  or 
coal  tar  oil,  and  adding  the  rosin  oil  afterwards.  ( Iheap 
peases  are  thus  prepared,  which  are  used  to  lubricate  the 
iron  axles  of  colliery  trucks  aDd  ordinary  road  vehicles. 

The  formation  of  rosin  grease  has  been  attributed  to  a 
supposed  property  possessed  by  the  unsaturated  hydro- 
carbons contained  in  rosin  oil  of  combining  directly  with 
lime  and  other  bases  (see  Mills'  "  Destructive  Distillation," 
•llh  Edit.,  lb'92,  p.  97).  This,  however,  is  not  the  true 
explanation.  Crude  rosin  oil  invariably  contains  a  con- 
siderable percentage  of  resin  acids  (uudecomposed 
colophony),  which  have  distilled  over  with  the  hydrocarbons, 
and  it  is  the  combination  of  these  acids  with  the  lime, 
forming  a  soap  when  the  rosin  oil  and  the  lime  are  stirred 
together,  which  is  the  real  cause  of  the  formation  of  rosin 
grease.  Kcfiued  rosin  oil,  which  has  been  freed  from  resin 
acids,  is  incapable  of  forming  a  grease  with  lime;  011  the 
other  hand,  the  larger  the  percentage  of  resin  acids  con - 
tnincd  in  the  crude  rosin  oil,  the  stiffer  the  grease  which 
can  be  formed.  This  was  proved  by  the  following 
experiments. 

The  percentage  of  resin  acids  in  three  samples  of  com- 
mercial rosin  oil  was  determined  by  dissolving  a  weighed 
quantity  of  each  oil  in  ether,  shaking  out  with  soda,  and 
weighing  the  resin  acids  recovered  from  the  soda  solution. 
The  following  results  were  obtained  :  — 


Description  of  Rosin  Oil. 


Resin  \<  .  Is. 


■  Pale  refined". 

■  Medium  " 

"Hard-run  "  .. . 


['.1  Ci  nt. 
0  ■  It 
5  8a 
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The  acids  extracted  from  each  sample  were  quite  hard 
ami  brittle. 

20  grms.  of  each  of  the  above  oils  were  stirred  with  about 
*  -  c.c.  of  a  cream  of  lime,  containing  about  1  '<  grins,  of 
slaked  lime.  The  mixture  made  with  the  "  pale  refined  " 
oil  containing  only  traces  of  resin  acids,  did  not  perceptibly 
thicken  on  stirring,  and  formed  no  solid  grease  on  standing, 
emulsified  when  stirred,  but  separated  into  its  constituents 
when  left  undisturbed.  Both  the  other  mixtures  set.  The 
"hard-run"  oil  gave  a  much  harder  and  more  solid  grease 
than  the  "  medium  "  oil ;  the  former  grease  when  pressed 
between  folds  of  blotting  paper,  gave  a  fairly  hard 
cake,  that  from  the  latter  squeezed  out  and  spread  over 
the  paper  in  a  layer  of  buttery  consistency.  Very  much 
' ess  lime  than  the  above  suffices  to  solidify  the  oil.  Thus 
10  gnus,  of  the  "hard-run"  oil  referred  to  above  were 
mixed  with  0'7o  grm.  of  lime  cream,  contaiuing  only 
0*85  gnu.  CaO,  01  not  much  more  than  enough  to 
neutralise  the  resin  acids  present.  This  mixture  was 
-tirrc.l  for  five  minutes  and  then  left.  The  lime  readily 
with  the  oil,  forming  a  thick  creamy  emulsion, 
which    did    not    separate     on    standing.       The    emulsion 


gradually  thickened,  and  i"  three  day-  ».*-  a  stiff  paste, 
which  gradually  got  suffer,     i  the  same  "il  were 

next    siirri.,i   with   .;  'i  jims,    of   lime  cream,  containing 
1*0  grm.  CaO,  or  abont   C   times   the  amount    neci 

to    neutralise   the    icsin    ac  .Is.      Tin-    mixture   Bet    hard    in 
about  five  tC8,  an  1    1  .mid  tin  -n    he  lifted,  bottle  and  all. 

bj  means  of  the  stirring  rod.     Another  mixtu ontaining 

0*5    grm.    fall,    or    rather    mmv    than    1  .  iantiu 

ueci  ssary  to  neutralise  the  acids,  set  in  about  20  oi  a 

* of    the   -.line    "hard-run"  nil    was  purified    in   the 

laboratory  by  dissolving  in  ether,  extracting  the  acids  by 
shaking  with  soda,  and  then  recovering  the  neutral  oil  by 
evaporating  off  the  ether.  With  the  oil  thus  purified,  all 
attempts  to  form  a  grease  with  lime  failed  The  neutral 
rosin  oil,  freed  from  the  resin  acids,  showed  no  tendency 
to  emulsify  with  the  cream  of  lime,  ami  on  standing  they 
soon  commenced  to  separate,  lies-  mixtures  havi  been 
kept  in  stoppered  bottles  for  eleven  months,  and  have 
occasionally  been  stirred  and  vigorously  shaken  to 
but,  a-  yon  see,  the  contents  of  the  bottle-  are  quite  fluid, 
and  -how  no  tendency  even  to  form  permanent  emulsions. 

The  formation  of  a  grease  with  lime  is,  therefore,  not 
due  to  a  property  possessed  by  the  hydrobarbons  of  rosin 
oil.  It  is  due  to  the  accidental  presence  of  fee  resin 
acids  iu  crude  rosin  oil, 

Disci  ssion. 

Dr.  J.  Lewkowitsch  wrote  that,  naturally,  neutral  rosin 
oil,  free  from  acids,  could  not  combine  with  lime.  As  the 
author  had  pointed  out,  the  combination  existed  merely 
between  the  rosin  acids  and  the  lime,  and  tin  -  up  so 
formed  possessed — in  consequence  of  its  physical  condition 
—  in  a  high  degree  the  power  of  occluding,  or  if  one  liked 
to  call  it  so,  of  emulsifying  ami  consequently  holding  firmly 
combined,  a  large  amount  of  neutral  rosin  oil.  The -..da 
soap  possessed  the  same  property  to  a  high  degree,  as  was 
well  known  to  refiners  of  rosin  oil ;  but  since  the  soda  -nap 
was  soluble  in  water,  the  emulsion  could  be  readily  broken 
up,  and  hence  refining  by  means  of  caustic  soda  was  n 
feasible  technical  process.  It  was  well  know;,  that  for  the 
making  of  rosin  grease  unrefined  oils  were  used  as  they 
come  from  the  still,  and  as  he  could  state  from  practical 
experience,  such  oils  contained  any  proportion  of  rosin 
acids  up  to  even  50  per  cent. 

Mr.  R.  M.  Caves  thought  that  Mr.  Archbutt  had  made- 
it  quite  clear  why  distilled  rosio  oil  formed  a  grease  with 
alkalis.  He  was  astonished  that  the  statement  could  be 
made  that  turpentine  formed  a  compound  with  calcium 
hydroxide.  There  was  evidently  nothing  iu  the  nature  of 
turpenes  or  other  hydrocarbons  which  permitted  them  to 
unite  with  bases. 

Mr.  F.  J.  R.  Carili.a,  in  allusion  to  the  use  of  resin 
spirit  tor  vanish  making,  and  the  variations  in  the  solidi- 
fication period  mentioned  in  the  paper,  asked  whether  there 
was  any  remedy  for  non-drying  varnishes.  He  recently 
had  occasion  to  use  a  varnish  that  had  been  bottled  for 
25  years  and  kept  well  stoppered.  It  was  originally  a 
quick  drying  varnish,  but  now  dried  very  slowly.  Was 
this  due  to  some  molecular  change,  and,  if  so,  could  its 
original  nature  be  restored  ? 

Mr.  Ari;hbctt,  in  reply  to  Mr.  Carulla,  said  that  the 
drying  of  varnishes  was  an  obscure  subject  which  had  very 
little  connection  with  his  paper.  A  good  deal  depended 
upon  the  condition  of  the  surface  to  which  the  varnish  was 
applied,  as  well  as  upon  atmospheric  conditions.  Some 
varnishes  lost  their  drying  power  with  age. 

journal   an)  patent*  Zttrraturr. 

Class.  Pane 

I.— General  Planr,  Apparatus,  and  Machinery 1191 

II.— Fuel,  Gas,  and  Light 1195 

III.— Destructive  Distillation,  Tar  Products,  Petroleum 

IV.— Colouring  Matters  and  DyesttifTs 1200 

V.— Preparing,    Bleaching.     Dyeing,    Printing    and 
finishing  Textiles 

•  Any  of  these  specifications  may  be  obtained  by  post  by 
remitting  &d. — the  price  now  fixed  for  all  specifications,  postage 
included— to  C.  N.  Dalton,  Esq.,  Comptroller  of  the  Patent  Olliie. 
Southampton  Buildings.  Chancery  Lane,  London,  W.C. 
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X.-'                   1-,'-> 
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XVII.— Bm     -'  w.i  >.  Spirits.  ±c 142* 
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XIX.— Paper.  Pasteboard,  Cellulose.  Celluloid,  ic 1230 
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XXII.— Explosives,  Matches,  tte 1239 
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I.-PLANT,  APPARATUS,  AND  MACHINERY. 

Engine;   The  Waste-Heat  Auxiliary .     1'.  II.  Mason. 

Consular  Repts.,  Aug.  13,  1901,  358— 3fi.i. 

It  is  a  well  known  fact  that  a  large  proportion  of  the 
energy  delivered  to  any  type  of  steam  engine  by  its  boiler 
is  lost  in  the  exhaust  ;  in  any  ease,  there  is  a  dead  loss  of 
30  F.  of  temperature  fall,  viz.,  the  difference  between  the 
temperature  o!  the  condenser  (140  F.)  and  that  of  the 
circulating  water  (60  F.).  The  waste-heat  auxiliary  engine 
devised  bj  l'i  if.  I  Josse,  Royal  Technical  High  School, 
Charlottcnburg,  Berlin,  utilises  this  heat  for  evaporating 
a  liquid  which  boils  at  a  much  lower  temperature  than 
water.  On  account  of  its  viscosity,  its  lubricating  qualities, 
and  ease  of  pressure  control  at  the  temperatures  in 
question,  liquid  sulphur  dioxide  has  been  adopted;  at 
1 4'j  1'.  and  60  F.  its  vapour  pressures  are  156  and  41  lb. 
per  square  inch  respectively.  The  S02  is  evaporated  by 
the  exhaust  steam  in  an  "  atomiser,"  and,  after  doing  work 
in  the  cylinder  of  an  engine  adjacent  to  the  main  steam 
engtn  into  a  condenser,  from  which    it   is  pumped 

back  into  the  "atomiser."  The  whole  apparatus  must  lie 
air-  and  water-tight,  and  be  capable  of  resisting  a  pressure 
of  at  least  150  lb.  per  square  inch. 

Tests  on  a  waste  beat   engine  utilising  the  energy  of   the 

exhaust  of  a     150-H.P.    G5rlitz    triple-expansion     steam 

livered  an  additional  energy  of  34*2  per  cent,  of 

(hat  of  the  main  engine,  i  <  ,  reduced  the  steam  consumption 

per  indicated  horse-power  hour  from  11 '2  to  8'3G  lb. 

A  similar  engine  of  1  75  II. P.  has  been  put  in  operation  at 

the  Berlin   Electrical    Works,    Markgrafen  Strasse,   which 

adds  11"  per  cent,  of  the  working  energy  of  the  compound 

m  engine  from  the  exhaust  of  which  it  derives  it-  energy. 

I'll  ■  r.cttcostof  the  engine  was  19,700  marks,  a  gas  plant 
of  equal  power  costing  47,625  mark: — a  difference  so  slight 
as  to  be  negligible  iu  the  face  of  the  great  economy. 

—  J.  \V.  H. 

PATENTS. 

i,     ts  from  their    Mixtures ;   Method  of  and  Apparatus 
.  Separation  of .  R.  P.  Pictet,  Geneva,  Switzer- 
land.    Eng.  Pat.  19,254,  Oct.  27,  I! 

The    patentee  minutely   the   application   of   his 

invention  in  separating  the  constituent  gases  of  air.  but 
states  that  it  may  be  i  parating  other  mixture-,  or 

tor  separating  -olid,  liquid,  or  compressed  carbonic  acid 
from    air  to  which  chimn  ,    &c,   may   be    added. 

In  the  separation  of  air,  the  following  processes  and 
arrangemi  id,  e<z, :—(!.)  The  air  id  filtered, 

con,j  from   water.      (2)    The    dry  and 

compressed  air  is  cooled  to  the  temperature  of  lique- 
faction, namely,  about  —  194"  C.  (3)  The  condensed 
and  liquefied  air  is  filtered,  to  remove  the  solil  carbon 
dioxide  wbicb  it  holds  in  suspension.    (4)  The  filtered  liquid 


air  is  evaporated  again  to  separate,  tirst,  the  more  volatile 
constituent,  nitrogen,  and  afterwards  the  less  volatile 
constituent,  oxygen.  (5)  The  evaporation  of  the  liquid 
air  is  utilised  lor  the  liquefaction  of  the  compressed  air  to 
be  separated  into  its  constituent  gases.  (6)  An  automatic 
arrangement  enables  the  pressure  of  liquefaction  to  be 
regulated,  to  ensure  a  continuous  working  of  the  apparatus. 
(7)  An  arrangement,  which  does  not  need  attention  when 
once  adjusted,  permits  the  separated  nitrogen  and  oxygen 
to  leave  the  apparatus  in  such  condition  as  to  have  the 
required  commercial  or  industrial  value,  and  also  permit-  the 
escapeof  mixtures  of  gases  too  nearly  resembling  atmospheric 
air.  The  first  filtration  of  the  air  is  preferably  effected 
through  cotton  wool  placed  between  two  perforated  plates. 
through  which  the  air  also  passes.  After  compression  of 
the  air,  water  is  removed.  The  exchanger  and  liquefier 
contaiu  respectively  corresponding  numbers  of  sections 
and  trays  or  troughs,  the  gas  produced  in  each  tray 
or  trough  of  the  liquefier  being  led  through  the  whole 
length  of  the  channel  of  the  corresponding  section  of  the 
exchanger,  so  as  to  abstract  heat  from  the  gaseous  mixture 
to  be  cooled  and  liquefied.  In  the  liquefier,  the  liquefied 
gaseous  mixture  is  made  to  pass  from  tray  to  tray,  to  be 
gradually  evaporated  and  fractionally  distilled.  The  gas 
I  outlets  of  the  exchanger  are  provided  with  valves  or  sluices, 
enabling  the  collection,  iu  varying  degrees  of  purity,  of  the 
separated  gases,  and  the  discharge  of  gases  which  it  is  not 
desired  to  collect,  to  be  effected  without  inteiference  with 
the  flow  of  the  liquefied  gaseous  mixture  in  the  liquefier, 
The  solid  carbonic  acid  is  removed  by  one  or  more  filters, 
arranged  in  conjunction  with  the  liquefier,  so  as  not  to 
interrupt  the  process,  luich  filter  consists  of  a  chamber 
containing  partitions,  with  cotton  wool,  filter  paper,  or  the  i 
like,  interposed  (see  also  this  Journal,  1901,  985).— II    A. 

Fluids  [Milk,  See.']  ;  Apparatus  for  Equalising  the    Tern-' 

peratvre  of .     T.  T.  Sabroe,  aud  H.  J.  T.  Hansen, 

both  of  Aarhus,  Denmark,     ling.   Pat.  13,128,  June  27, 
1901. 

This  apparatus  is  stated  to  be  especially  applicable  for  the 
treatment  of  pasteurised  milk,  which,  when  taken  from 
the  pasteurising  apparatus,  requires  to  be  reduced  in 
temperature  before  it  is  conveyed  to  the  cream  separator, 
the  object  of  the  apparatus  being  to  employ  the  heat 
abstracted  from  the  pasteurised  milk  to  warm  the  cold  milk 
delivered  to  the  pasteurising  apparatus.  The  apparatus 
consists  essentially  of  a  central  plate  of  corrugated  ot 
other  suitable  form,  and  having  a  liquid  passage  or  conduit 
on  each  side  of  it.  The  two  liquids  are  delivered  at  the' 
top,  on  opposite  sides  of  the  plate,  and  are  collected' 
separately  at  the  bottom  without  being  mixed. — 1{.  A. 

Separating  Mechanical  Admixtures  from  Liquids,  ,/«.. 
Apparatus  therefor.  E.  Fiillner,  Silesia,  Germany 
Eng.  Pat.  19,237,  Sept.  26,  1901. 

The  separation  is  effected  by  means  of  an  endless  tiltei 
ckth,  which  is  carried  round  a  perforated  drum  rotating  ii 
the  liquid  to  be  purified.  The  drum  is  open  at  oce  or  Dot! 
ends,  at  the  deepest  poiut  of  which  its  interior  is  in  frei 
communication  with  the  outside  of  the  liquid-containing 
tank,  through  a  perforation  iu  the  wall  of  the  latter 
The  liquid,  by  its  natural  hydrostatic  pressure,  pass, 
through  the  filter  cloth  and  the  perforated  drum-cash)) 
into  the  interior  of  the  drum,  and  deposits  its  admixtures  oi 
the  slowly  moving  filter  cloth,  which  then  passes  through  i 
scraping  apparatus,  while  the  clarified  liquid  is  discharge' 
through  the  open  ends  of  the  drum.  When  the  liquid  to  h 
purified  contains  little  or  no  fibrous  constituents,  fibrou 
materials,  such  as  cellulose.  &c,  are  added  to  it,  to  forr 
a  fibrous  coating  on  the  filter  cloth,  and  so  assist  tli 
clarifying  action.— It.  A. 

Evaporating  or   Concentrating  in   vacuo;    Apparatus  fo 

.     J."  B.    Alliott,  and    J.    McC.  C.    Baton,   both   < 

Bloomsgrovc  Iron  Works,  Nottingham.  Eug.  I 'at.  21,571 
Nov.  28,  190  I. 

Evaporating  or  concentrating  vessels,  whether  used  singl 

or  in   multiple  effect,  are  constructed  with  their  covers  an 

1  an  adjacent  section  of  their  vapour  pipes  detachable  ttoi 
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ihe  apparatus  and  from  each  other,  so  thai  th< 
be  removcil  for  the  purpose  of  cleansing  the  ipparatus  from 
8,  &e.  Clean  parts  inuj  also  be  substituted  for  thos  ■ 
removed.  The  joints  of  the  removable  parts  mnj 
rfded  with  a  suitable  packing-.  When  a  multitubular 
testing  drum  is  employed  in  the  apparatus,  ii  is  secured  hj 
a  single  central  holt,  aud  e  in  he  v\  ithdrawu  win  n  ii,  ■   i,  ,],  ;'. 

ised  and  the  cover  removed      The  drum   may  be  seated 
suitable   packing,  and   be  connected   with   a   -team   or 
rapour    inlet.      An    air   or    ammonia    pipe    extends 

itfa  the  drum  nearly  to  its  top. —  R.  A. 

Liquid  ami  (,',is ;   Process    and    Apparatus    fjr    Treating 

Materials  with .     I'.  Xaef,  Now  Vorli    I 

Pat.  17,051,  Sept.  25,  19C0. 

iThk  form  of  apparatus  shown    is  adapted  for  the  extraction 

■old   from    ores    by  cyanide    or    chlorine;  but    is    also 

applicable    for    the    extraction   of    glue   from    bones,    the 

manufacture  of  bicarbonates,  and  for   heating  and   cooling 

iluids  as  beer,  in  presence  of  a  suitable  gas, 
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I  material  is  fed  into  the  revolviug  cylinder  a  by  the 
conveyor  2,  and  the  liquid  flows  in  at  the  lower  end  through 
the  tube  /',  projecting  some  way  into  the  cylinder.  The 
vessel  3,  having  a  sloping  bottom,  receives  the  excess  liquid, 
carrying  with  it  some  solid  matter,  which  deposits,  and  is 
returned  to  the  cylinder  by  the  conveyor  1 ;  /'is  the  liquid- 
outlet  pipe.  Heating  or  cooling  liquid  is  passed  through 
the  pipes  e,  e'  being  the  inlet  and  e-  the  outlet.  A  conical 
funnel.  5,  having  rims,  6,  arranged  on  helieoid  liues,  receives 
the  sediment  from  the  vessel  3.  The  partitions,  7,  are  in 
sections,  and  are  perforated,  corrugated,  or  of  wire  gauze, 
arranged  in  an  inclined  position,  to  facilitate  lifting  the 
material  through  the  liquid,  so  as  to  expose  it  to  the  action 
of  the  vapour  or  gases.  When  radial  partitions  arc  used, 
they  are  bent  so  as  to  move  the  material,  and  do  not  run  in 
the  direction  of  the  axis.  Vapour  or  gas  is  admitted  by  the 
tube  g,  and  has  outlet  at  g'.  When  the  rotation  of  the 
cylinder  is  arrested,  the  sludge  is  permitted  to  flow  into 
the  settling  tank  6,  provided  with  stirrers,  and  having  a 
valved  bottom,  and  communicating  with  other  vessels.  The 
sludge  may  be  run  alternately  into  different  settling  tanks, 
the  supernatant  liquor  be  withdrawn  for  return  to  the  cylin- 
der, and  water  for  lixiviatiou  be  added  in  its  place. 

In  the  application  of  the  apparatus  in  the  manufacture  of 
bicarbonate,  this  is  dissolved  by  aid  of  heat  in  presence  of 
carbon  dioxide  ;  the  liquor  is  settled  in  a  continuous  manner, 
and  is  then  passed  through  another  cooling  cylinder,  into 
which  tbe  gas  is  also  passed.  The  apparatu-  is  stated  to 
offer  special  advantages  in  the  treatment  of  beer,  which 
may  be  first  cooled  in  presence  of  air  and  afterwards 
replaced  by  carbon  dioxide.     There  are  S5  claims. — E.  S. 

Pulverising  and  Separating  Mineral  and  other  Substanci  s  .- 

Machinery  or  Apparatus  for .    C.  W.  Kilto  aud  II. 

H.  Kitto,  both  of   Acton,  Middlesex.     Eng.  Pat.  20,010, 
Nov.  7,  1900. 

The  apparatus  is  of  the  type  in  which  the  pulverising  is 
effected  by  a  ball  impelled  around  a  circular  path  or  track 
by  a  pair  of  rotary  discs,  the  discs  being  driven  from  a 
common  shaft  which  extends  co-axially  through  the  discs 


and  the   path  or  track.    The  discs  are  held   upon    longi- 
tudinally adjns  bearings  by  springs,  which  do  not 
encircle  "                -  usual,  but  are  disposed,  at  suitable 
balances  apart,  around  it,  the  arrangement  being  such  at  to 
enable  tbe  disos  to  be  brought  closer  t  igether,  to  compen- 
sate foi  the  «  ar  of  the  ball,  without  removing  the  shaft. 
I;'1'  dis.-  and  bearing,  an  1,  in 
conju                 i,  the  springe,  serve  to  hold  the  di 
on  their  bearings,  and  to  facilitate  the  relative  adjustment 
oi  the  discs.     Each  bearing  is  carried  by,  but  i-  set 
fn  m,  a  longitudinally  adjustable  clutch  sleeve,  rotating  with 
the  driving  -haft,  and  can  be  adjusted  for  wear  or  renewed, 
without    dismantling    the    apparatus.     The    casing    of    the 
apparatus                    boiler  plate,  &c.,  bent  to  tbe  form  of 
the    path    or    track,    and  is    caused  to  grip  the    latter    by 
drawing  the  edges  oi  the  plate  together.     The  driving 
are  provided  with  beaters  or  distributors,  which   tend  to 
throw  the  material   from  the  bottom  of  the  easing   towards 
the  ball  path,  and  the  driving  shaft,  with  the  ball  and  di 
has  some  freedom  of  movement  longitudinally   under  the 
control  of  springs. — K.  A. 

IL-FOEL.  GAS,  AND  LIGHT. 

Peat  Fuel.     A    Bache.     l'roe.  In.-t.  Ci\il  Eng.  147 
1900—1901. 

The  author  gives  an  account 
of  the  views  of  various  Scan- 
dinavian writers  on   the   use 
of  peat  as  fuel.     The  peat 
bogs   of   Sweden    are    esti- 
mated to   be   equivalent   to 
3,000,000,000  tons  of  coal. 
In  almost  all  furnaces  peal 
can   be  substituted  for  coal 
and  for  10  years,  in  Martin- 
steel    and    glass     furnaces, 
brick  and  tile  kilns,  &c,  this 
has  been  done.      The  lowest 
price   of  coal  in  Sweden   is 
16s.  Stl.    per   ton,  the   equi- 
valent price   of   peat    being 
9s.  3d.     At  Haarlem,  in  the 
province   of     Holland,    the 
peat     bog      lies     below    the 
level  of  the  sea,    and    is    worked    by    floating   excavators; 
these    excavators   draw    1    ft.    of    w:afer,   and   deliver    the 
kneaded  peat  at  the  rate  of  the  equivalent  to  100—200  tons 
of  air-dried  peat  (25   per  cent,  of  water)   per  day,  to  the 
drying  floors,  at  a  cost  of  3s.  per  ton;  the  peat  is   spread 
out    in  a   layer  2  ft.    thick,   which   subsides  in   two    days 
to  less   than   half  that    thickness.     It    is   then   cut  up   into 
blocks   3   ins.    x    3  ius.    x    5i-  ins.,  which  are    placed  on 
end.     l'eat  briquettes   have   been   made   at  Ironowka,  near 
St.    Petersburg,  for  the  past    10  years;    the   peat   mull  is 
crushed    between  rolls,   sifted   through   sieves   of  o-l  in. 
mesh,  ;ind  conveyed  to  the  drying  chamber,  where  the  pro 
portion  of  water  is  reduced  to  from  15  to  20  per  cent.     Tl]£ 
ig   chamber  contains  a  scries   of  cast-iron   trays,  one 
a  hove    the  other,  heated   by  exhaust    steam;  the   [null    is 
ved  along  these  trays,  being  stirred  at   the  same  time, 
and  is  delivered  finally  to  the  press,  the  open-ended  cylinder 
of  which  contains  a  sufficient  number  of  briquettes  to  pro- 
vide   enough  friction  to   allow    of  the    pressure   required. 
To  make  good  and  durable  briquettes,  the  peat  must  contain 
18  per  cent,  of  water.     The  heating  power  of  such  briquettes 
is  probably  one-third  greater  than   air-dried  peat,  and  the 
cost   of   manufacture  is    twice   as    great.     They    have   the 
advantages   of    being   easily   stored   and   of    withstanding 
moisture  ;  they  can  be  stacked  out  of  doors  without  cover. 
The  coking  of  peat  does   not  yield  i-uch   valuable  residual 
products  as  is  the  case  with  wood.   Air-dried  peat  containing 
25  per   cent,  of  water,  yields  10  per  cent,  of  peat  charcoal ; 
its  calorific   power    is,  before  coking,   6,300  B.T.I",    per  lb  ' 
after  coking,  5,040  B.T.U.j  there  is  thus  a  loss  of  20  per 
cent,  of  healing  value.     Peat  powder  so  thoroughly  dried  as 
to  expel  the  combined  water,  has  proved  to  be  a  good  fuel  at 
Jonkoping,  and   has  the   same  evaporative  power  as   coal. 
The  special  difficulty  of  employing  peat   charcoal   for  iron 
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smetofegbaa  been  its  friability!  it  also  occasionally   oon- 

,.liu<  pj  The  principal   In -products  arc  recovered 

in    the   following   percentage*   00   the    dried   peat   at   the 
Stangti.  Uhemical  Works :— Creosote  oil,  4  per 

cent.  1 2/.  per  toil)  ;  ammonium   sulphate.  01  I  per  cent.  (v. 
1>er    tO!  Of    lime,   0'6    per    cent.    (6/.    per    ton); 

spirit,  i1".'  per  cent.  (85/.  per  ton).  At  the  Trent 
l\at  Fuel  Works.  Kirktield,  Canada,  the  peat  is 
raised  by  ■  dredger  and  conveyed  to  the  works,  where  it  is 
filled  into  bags  of  coarse  felt,  C  ft.  x  6  ft.  4  ins.,  which,  a 
doses  al  a  time,  arc  squeezed  by  a  hydraulic  press  at  a 
b,  per  sq,  in. ;  the  press  takes  S  tons  at 
a  time,  the  operation  lasting  12  minutes.  The  pressed  stuff 
then  passes  through  a  crashing  machine,  where  all  the 
larger  pieces  of  peat  arc  broken  up  and  fed  into  the  upper 
end  of  a  sloping  cylinder.  J  ft.  in  diameter  and  30  ft.  Ion-, 
which  slowly  revolves,  and  terminates  at  its  lower  end  in  a 
firing  chamber,  wherein  the  temperature  is  about  1,500  V. 
1 ".).  1  he  yield  is  about  :i  tons  of  dried  peat  perhour. 
The  dried  peat  contains  12  pier  cent,  of  moisture,  and  is 
tinalh  compressed  into  cylinders  1  '.  ins.  x  li  ins.  The 
cost  is  reckoned  at  6s.  a</.  per  ton.  including  royalty.  A 
ton  of  peat  yields  460,000  more  British  thermal  units  of  heat 
if  tirs!  coked  and  burnt  as  peat  charcoal  than  if  burnt 
direct  a-  peat.  The  relative  composition  of  peat  charcoal 
and  peat  is  given  by  Mr.  Tylvad  as  follows  : — 


Peat. 


Peat 

Charcoal. 


Carbon 

Hydro!--en 

( txygen 

Nitrogen 

Water  (absorbed) 
Ash 


43-7 
4-0 

27-4 
1-6 

2L-y 

2-4 


76"5 

35 
119 
IS 
2-11 
*"6 


The  flues  and  combustion  chambers  for  boilers,  iVc. 
should  be  increased  8— 27  per  cent,  over  the  usual  dimen- 
sions for  coal,  when  intended  for  burning  peat.  Peat 
charcoal  yields  excellent  gas  for  lighting  and  heating  ;_  that 
from  peat  itself  is  too  hugely  mixed  with  carbon  dioxide  to 
be  of  service  for  gas  engines  —J.  W.  H. 

Furnace  Combustion  .-  Phenomena  of .     O.  Boudouard. 

Bull.  Soe.  Chim.  1901,  25,  '[IS],  833—840. 

The  author   has    studied   the   conditions    controlling    the 

reaction   3CQ "T^COo  +  ('  in  the  gas  producer,  the  blast 

furnace,  and  the  cupola.     In  the  producer,  where  the  object 

is  to  convert  the  whole  of  the  carbon  into  carbon  monoxide, 

experiments   described  in   this  and   previous  papers  (this 

Journal,  1899,  278,  27'.',  498,  742)  point  to  the  following  as 

the  best  conditions: — A  high  temperature:  the  reduction 

of  carbon  dioxide  by  carbon  begins  at  about  550°  C,  and 

is   onlv   complete   at   1,00():  C. ;  a   porous  fuel  in  a  finely 

divided  state  and  a  very  slow  stream  of  air  and  gas.     In 

the  bla-t  furnace,  where  the  reduction  of  oxide  of  iron  is 

effected  by  carbon  monoxide,  and  part  of  the  carbon  dioxide 

formed  is  again  reduced  to  carbon  monoxide  by  the  fuel, 

any  of   this  ga-  escaping  from   the  furnace  represents   so 

much  fuel  wasted.     Here,  again,  temperature,  porosity,  and 

draught   are    the   important  factors.     Peculiar  deposits  of 

carbon    (containing   a   small   percentage  of  iron)  found  in 

the  furnace  are  attributed  to   the  decomposition  of  carbon 

monoxide  into  carbon  dioxide  and  carbon  by  long  and  quiet 

contact  with  oxide  of  iron  at   comparatively  low  tempeia- 

lures  (800° — 40u    C).     Such  deposits,  forming  in  fissures, 

joints,  and  pore-  of  the  furnace  wall  wherever  there  are 

particles  of  iron  oxide,  eventually  destroy   the   structure. 

In  the  cupola,  where  the  fusion  of  metal,  not  reduction,  is 

the  object  in  view,  complete  combustion  of  carbon  to  carbon 

dioxide  must  be  aimed  at,  and  reduction  of  carbon  dioxide 

to  carbon  monoxide  avoided.     The  conditions  therefore  are, 

a  dense  fuel  in  large  pieces  exposing  the  smallest  possible 

surface,  a  quick  draught  to  lessen  the  time  of  contact  of  the 

carbon  dioxide  with   the   carbon,  ■  low  air  pressure  and 

much  divided  stream,  and  a  rapid  cooliog  of  the  carbon 

dioxide  formed.     A  hot-air  blast  is  detrimental. — T.  A.  L. 


Ghts;  Modern   Practice    in    the  Manufacture  ami  Distri- 
bution  of .     H.  E.  Jones.     Proc.  Inst.  Civil  Ena 

1901,146,  [4],  1-27. 
The  author  first  refers  to  recent  important  improvements 
in  the  consumption  of  gas,  and  then  treats  of  the  whole 
subject  of  the  manufacture  and  distribution  of  gas  under  the 
following  headings.  Labour-saving  machine-;  residuals; 
enrichment  of  gas  ;  capital  expenditure  in  ;.;•  undertakings  . 
works  of  manufacture;  distribution.  The  paper  is  accom- 
panied by  seven  diagrams. —  A.  S. 

Acetylene ;    Dissolved  .      M.    Fouche.      I. a    Nature, 

1901,  289.     Proc.  Inst.  Civil  Eng.  1901,  146,  [4],  68. 

Claude  and  Hess  (this  Journal.  1897,  J21)  have  found 
that  at  a  pressure  of  10  atmospheres,  1  litre  of  acetone  will 
dissolve  240  litres  of  acetylene  gas,  with  a  slight  increase  in 
volume,  and  that  the  solution  is  non-explosive  (.see  also  this 
Journal,  1897,  787,  788).  When  using  the  dissolved 
acetylene  for  illuminating  purposes,  the  pressure  is  reduced 
from  10  atmospheres  to  that  of  a  column  of  2  or  3  inches 
of  water,  by  means  of  a  special  reducing  valve  attached  to 
the  iron  cylinders  in  which  the  solution  is  distributed  for 
consumption.  The  gas  is  forced  through  a  dry  meter,  with 
a  manometer  attached,  and  is  consumed  in  a  special  burner 
In  the  original,  the  various  types  of  cylinders  are  described 
and  illustrations  are  given  of  the  apparatus. — A.  S. 

Air    Carburet  ted    with    Benzol   in   pitcher's    Apparatus; 

Behaviour  of  ,  and  the   Limits  of  Explosion    of 

Admixtures  with  Air.    F.  Ulzer.    Jlitt.d.  tech.  (ieiverbe- 
Museums,  Vienna,  1901,  H,  [7,  8,  9,  and  10],  15S. 

A  mkvsikkd  quantity  of  the  gas  was  passed  through 
(J-'.ubes  placed  in  freezing  mixtures,  and  the  benzene 
which  separated,  was  weighed.  The  initial  temperature  of 
the  gas  was  20°  C,  and  the  benzene  a'.ways  contained  a 
small  proportion  of  water. 


Temperature. 

Volume  of 
Gas. 

Weight  Of 

Benzene. 

"C. 

>i 

-  5 

-10 

-20 

Litres. 
10» 
111 
12« 

157 

Grms. 

lfll) 
12-85 

20-115 

Weight  of 

Benzene  per 

loo  litres  or  On 


lo-is 
11-57 
11-83 
12-77 


A  mixture  of  74  volumes  of  carburetted  air  aud  26 
volumes  of  air,  or  of  equal  volumes  of  the  two,  is  not 
explosive ;  whilst  72  volumes  of  carburetted  air  and  28 
volumes  of  air,  or  52  volumes  of  carburetted  air  and  44 
volumes  of  air,  form  explosive  mixtures. — T.  A.  L. 

Naphthalene  Stoppages  [in  G.ts  Plant]  ;  Removal  of . 

J.  f.  Gasbelencht.  1901,  44,  [41],  756. 

Sautokus,  acting  on  Bueb's  advice,  used  a  Staudard 
washer,  having  two  compartments,  charged  with  anthra- 
cene oil,  for  washing  gas  at  Aschersleben,  aud  found  that 
this  treatment  completely  prevented  naphthalene  stoppages, 
which  had  previously  caused  great  trouble,  especially  at  the 
inlet  and  outlet  of  the  gasholder.  But  Bueb's  further 
recommendation  to  use  the  anthracene  oil,  after  removal 
from  the  washer,  for  diluting  the  tar  in  the  collecting 
(hydraulic)  main,  proved  a  source  of  frequent  blockages 
owing  to  thickening  of  the  tar  in  the  main  itself  and  in  the 
tar  wells.  This  recommendation  was  disregarded,  and  the 
anthracene  oil  from  the  washer  was  run  direct  into  the  tar 
for  disposal. 

Bother  had  had  less  trouble  from  naphthalene  stoppages 
at  Spandau  during  the  past  winter  than  in  previous  years. 
He  had  brought  into  use  during  the  winter  a  setting  in 
which  tie  ascension  pipes  were  2  metres  longer  than  those 
hitherto  used,  and  the  hydraulic  main  consequently  2  metres 
higher.  Since  tin-  use  of' this  selling,  naphthalene  stoppages 
in  the  works  had  censed,  though  stoppages  occurred  in  a 
main  laid  under  a  bridge  in  the  town.  These  were  removed 
by  evaporating  crude  xylene  into  the  gas. — J.  A.  II. 
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Coal  and  ( 'oke  ;  Arsenic  in .     A    ( '.  I 

See  under  XXLYL,page  1241. 

Sulphur  in  Fuel ;   Determination  of  the  Total . 

R.  Dubois. 

Sec  under  XXIII.,  /'aye  1241. 

PATENTS. 

Fuel)  Manufacture,  of .     1'.  R.  de  F.  D'Humy, 

Liverpool.     Eng.  Pat.  19,087,  Oct.  25, 1900. 

V\  \x  or  other  decayed  vegetable  matter  is  mixed  with 
combustible  binding  materials  in  the  wet  state,  aud  then 
healed  "until  a  chemical  separation  of  the  carbon  constituents 
of  the  mass  has  taken  place."  The  mass  is  then  pressed 
and  cooled. — R.  S. 

Peat;  Carbonisation  of H.  Holm,  Denmark.     Eng. 

Pat.  20,893,  Nov.  19,  1900. 

An  improvement  on  the  process  and  apparatus  described 
in  Eng.  Pat.  12,523,  1900  (this  .Journal,  793,  1901).  In 
this  case,  the  carbonising  vapours  (-i  smoke ")  travel  in  a 
elo-ed  circuit,  being  in  one  part  of  its  circuit  heated  in  a 
ed  chamber,  outside  which  fresh  hot  vapours  from  the 
generator  constantly  pass,  while  in  the  carbonising  chamber 
us  temperature  is  again  re  lueed.  Valves  are  providi  d 
which  automatically  act  to  admit  more  vapours  into  the 
circuit  if  the  pressure  diminishes,  or  to  allow  some  to 
escape  if  the  pressure  increase. — R.  S. 


Peat ;   Treatment  of  ■ 
P.  Jebsen,  Norway. 


.     H.  H.  Lake,  London.     From 

Eng.  Pat.  16,347,  Aug.  14,  1901. 


To  make  peat  charcoal,  the  peat  is  carbonised  in  thin  layers 
in  vertical  or  nearly  vertical  retorts,  each  retort  being 
provided  with  a  central  flue,  so  that  the  peat  layer  is  heated 
from  both  inside  and  outside.  The  retorts  extend  down- 
wards from  the  heating  space  into  a  cooling  chamber,  from 
which  a  discharge  shoot  opens  into  a  loner  room.  Above 
•he  retorts  there  is  a  drying  floor,  heated  by  the  gases 
leaving  the  heating  chamber.  These  gases  are  eaufel  to 
pass  through  zigzag  channels  under  the  floor. — It.  S. 

Fntt  Briquettes,  Blocks,  or  Pieces ;   Manufacture  of  . 

F.  Chailly,  New  York.     Eng.  Pat.  17,863,  Sept.  6,  1901. 

The  briquettes  are  formed  from  comminuted  combustible 
material  and  an  agglomerating  substance  or  binder  com- 
posed of  a  mineral  containing  calcium  and  an  agglulinuting 
viscous  or  gelatinous  substance,  or  solution  of  such  a 
substance,  or  a  soluble  silicate,  or  silicic  acid.  A  special 
composition  claimed,  consists  of  a  mixture  of  a  comminuted 
combustible  material,  anhydrous  gypsum,  dextrin  or  starch, 
soluble  silicates  or  silicic  acid,  aud  residues  of  mineral  oils, 
commonly  called  black  oil. — It.  S. 

Coke  ;  Apparatus  for  the  Manufacture  of . 

J.  H.  Darby,  Wrexham.     Eng.  Pat.  3586,  Feb.  19,  1901. 

To  prevent  the  coke  having  a  dark  appearance,  due  probably 
to  the  combined  action  of  air  and  water  when  cooling,  a 
fixed  or  portable  hood  or  cover  is  placed  at  the  exit  of  the 
coke  oven,  aud  is  provided  with  water  jets  for  thoroughly 
drenching  the  coke  while  it  is  practically  out  of  contact 
with  the  air. — R.  S. 

Gases    of   High-caloric    Value  from    Low-caloric    Fuel 

Material;  Process  for    the  Production  of .     A.  J. 

Boult,  London.     From  D.  Turk  and  the  Actien  Gesell 
schaft  "  Lauchhammer,"  both  of  Riessaa  Elbe, Germany. 
Eng.  Pat.  23,662,  Dec.  27,  1900. 

Gas  from  lignite,  peat,  or  other  material,  which  yields  a 
large  proportion  of  steam  and  carbon  dioxide,  is  passed 
through  carbonaceous  fuel  previously  raised  to  incandes- 
cence by  an  air-blast,  and  the  steam  and  carbon  dioxide  are 
thereby  decomposed.  The  gases  produced  during  the 
application  of  the  air-blast  to  the  carbonaceous  fuel  are  not 
mixed  with  the  gas. — J.  A.  B. 


Gas  Producers.  W.  .1.  Crossley,  Manchester,  and  .1. 
Atkinson,  Marple,  Cheshire.  Luc.  Pat,  l u . ; 7 7 .  Oct.  .'in, 
1900. 

\   circui    i  leaving  an  annular  opening  for  the 

escaj Fashes,  is  revolved  slowly,  either  continuously  or 

at  intervals,  with  the  object  ol  keeping  the  fuel  in  uniform 
condition.  The  air  for  combustion  passes  through  the 
annular  space  between  an  outer  shell  and  the  lower  part  of 
the  producer,  to  the  grate  opening,  and  thereby  absorbs 
heat  from  the  producer  shell.  The  gas  formi 
away  through  a  central  internal  pipe  which  extends  down- 
wards from  the  lid  of  the  producer,  and  fuel  is  fed  into  tin' 
space  between  this  pipe  and  the  lining  of  the  prodnuer. 
Volatile  constituents  of  tin-  fuel  are  gasified  by  the  heal 
from  the  effluent  gas,  communicated  through  the  centra) 
pipe.  A  metallic  lining  may  Ik-  employed  in  the  producer 
at  aboul  the  level  of  the  mouth  of  this  pipe,  in  order  to 
conduct  heat  upwards  to  the  fresh  fuel. — J.  A.  B. 

Gas  Generators,     P.  A.  Pichet  and  It.  M.  J.  Heurtey,  both 

Of  I'ans.  Eng.  Pat.  16,356,  Aug.  14,  1901.  ' 
The  walls  of  the  generator  incline  inwards  at  its  lower  part, 
aud  form  a  support  for  the  fuel.  At  the  top  of  the  bed  of 
fuel,  air  is  admitted,  and  at  the  bottom  there  is  a  hollow 
cone,  in  which  the  gas  formed,  collects,  and  escape;  by  a 
lateral  pipe.     Below  this  cone  is  a  hopper  discharging  on  to 

a  revolving  or  swinging  plate,  which  i-  operated  sn  as  to 
discharge  the  slag  or  cinders  into  water  contained  within  a 
closed  casing  surrounding  the  outlet  hopper. — J.  A.  B. 

A  Fixed  Gas  for  Lighting,  Seating,  or  any  other  Pur- 
pose; Process  and  Apparatus  for  Making E.  II. 

Cornell,  Philadelphia,  and  W.  C.  Alderson,  Overbrook, 
Pa.,  both  in  l.s.A.  Eng.  Pat.  17,171,  Aug.  27,  1901. 
Steam  is  produced  in  a  boiler,  within  the  setting  of  which 
are  retorts  to  which  the  steam  and  crude  petroleum  are 
admitted  in  regulated  proportions.  The  retorts  each  com- 
prise a  core  and  annular  space,  through  which  the  products 
circulate,  and  are  thus  brought  into  close  contact  with  the 
hot  outer  walls.  The  outlet  pipes  are  of  smaller  size  than 
the  inlet  pipes  to  the  retorts,  with  the  object  ol'  retarding  the 
escape  of  the  gas,  which  is  Anally  passed  through  condensing 
pipes  to  the  gasholder.  The  retorts  are  maintained  at  a 
temperature  of  at  least  1.8003  F.,  whereby  the  steam  is 
stated  to  be  completely  decomposed,  and  the  gas  formed 
to  consist  substantially  of  carbon  monoxide,  ethane,  and 
methane.  If  lb.  of  cruele  petroleum  to  1  lb.  of  steam  are 
said  to  give  good  results. — J.  A.  B. 

Blast-Fumace    Gases,  and   Apparatus  therefor  ;  Impt.  in 

t  'harging    Motor  Engines    Worked   by   .      B.   H. 

Thwaite,  London.     Eng.  Pat.  21,733,  Nov.  30,  1900. 

Tiie  gases  are  mixed,  on  their  way  to  the  engine,  with  an 
amount  of  air  insufficient  to  produce  a  combustible  mixture, 
the  remainder  of  the  air  necessary  for  combination  being 
drawn  into  the  cylinder,  by  the  suction  of  the  piston,  along 
with  the  gas  and  air  already  mixed.  The  first  portion  of 
air  is  admitted  at  the  fan  delivering  the  gas  to  the  purifiers, 
eve,  the  supply  being  regulated  by  a  suitable  valve,  which 
valve,  in  one  modification  of  the  apparatus,  is  controlled  by 
governors  actuated  by  a  vane  or  wheel  situated  within  the 
gas  main  aud  set  in  motion  by  the  current  of  gas  therein. 

— C.  S. 

Gas;  Apparatus  fur  the  Manufacture  of .     F.W.I. 

Schniewind,  New  York  City.     Eng.  Pat.  17,510,  Aug.  31, 
1901. 

The  apparatus  is  intended  for  carrying  out  a  method  of 
gas  manufacture  for  which  ac  application  for  Letters- 
Patent  has  been  made.  The  method  is  an  improvement 
on  one  protected  under  Eng.  Pat.  10,588  of  1900  (this 
Journal,  1900,  814).  A  water-gas  generator  supplements 
the  apparatus  there  described,  and  is  provided  with 
connexions  and  valves  by  which  the  water-gas  is  passed 
into  the  gasholder,  which  receives  the  richer  uases  produced 
in  the  retorts,  while  the  producer  gas,  which  is  made  inter- 
mittently with  the  water-gas,  is  mixed  with  the  poorer  ga>e> 
which  are  used  for  heating  the  retorts.  The  illuminants, 
removed  from  the  poorer  gases   by  washing  with  oil,  serve 
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:  power  of  the  mixture  of  water- 

.    s  -   from   the  retorts.      Thus    the 

~m],  t  greatly  increases 

•  he  |  ied  suitable  for  illumioutiug  purposes. 

—J.  A.  B. 

Manufacture  of  ,and 

( i.    Ruppert,   Essen-Ruhr,   Ger- 
man;*      I  3.513,  Sept.  16,  1901. 

In  order  to  improve  the  quality  of  the  coke,  the  inventor 
carb  in   vertical   retorts,  in  which   the  weight  of 

the  superincumbent  coal  prevents  swelling  of  that  below. 
In  order  to  avoid  reduction  of  the  quality  of  the  gas,  as  soon 
as  th  !  found  to   be   poor  in  ulnminants,  it  is 

uo  looker  discharged  into  the  condensers,  but  into  a  chamber 
which  communicates  with  the  passages  for  heating  the 
retorts,  where  it  supplements  the  supply  of  producer-gas. 
The  construction  of  the  settings  of  retorts,  with  the  distri- 
buting chamber  and  heating  passages,  is  described  in  detail 
by  reference  to  diagrams. — J.  A.  15. 

ffashert   fur   Producer  or  other    Gases.      ('.    Humfrey, 

Hartford,  I  heshire.     Eng.  Pat.  28,644,  Dee.  12,  1000. 
[si  b  consisting  of  a  chamber  partly  filled  with 

water  and  provided  with  dashers  for  producing  a  spray,  the 
invention  consists  in  having  pairs  of  dashers,  the  blades  of 
which  are  curved  iu  opposite  directions,  so  that  they  throw 
up  liquid  towards  one  another  and  thereby  produce  an 
extremely  intimate  admixture  of  the  washing  liquid  in  the 
form  of  spray  with  the  gas.  The  liquid  tends  to  rise  at  the 
and  to  fall  at  the  centre.  To  obviate  this,  extensions 
le  chambers  are  provided  at  the  ends,  and  are  connected 
with  an  extension  at  the  centre,  whereby  the  liquid  is 
continually  brought  back  to  the  centre,  and  the  water 
remains  practically  level. — E.  S. 

Walking    and    Cleansing    Gas  from   Ammonia   and   other 

Impurities  ;  Apparatus  for .     R.W.B.  Creeke,  Fife, 

N'.B.     Eng.  Pat.  5948,  March  21,  1901. 

la  revolving  brush  scrubbers,  instead  of  using  cylindrical 
brushes  having  brushing  fibres  on  the  outer  surface  only, 
the  gas  being  passed  across  the  surface  at  right  angles  to  the 
longitudinal  axis  of  the  cylinder,  each  brush  has  concentric 
rings  of  brushing  fibres,  and  the  gas  is  caused  to  pass  along 
the  outside  surface  of  the  brush  in  the  longitudinal  direction, 
and  then  back  again  through  one  of  the  annular  passages, 
past  an  interior  concentric  cylindrical  brush,  or  vice  versa. 
A  series  of  three  such  compound  brushes  is  shown  arranged 
in  a  tower,  with  suitable  gearing  for  driving  all  the  brushes 
from  one  shaft.  A  diagram  also  shows  how  twelve  cylinders 
may  be  combined. — B.  S. 

Calcium     Carbide ;      Process     anil    Apparatus     for     the 

action  of .     D.  de  Vuliteh  and  J.  D'Orlowskv, 

both  of  Paris.     Eng.  Pat.  21,314,  Xov.  23,  1900. 

Tut  process  consists  in  fusing  a  mixture  of  carbon  and  an 
excess  of  lime  iu  an  electric  or  other  suitable  furnace, 
and  discharging  the  molten  mass  out  of  contact  with  the 
air,  into  a  bath  of  a  suitable  hydrocarbon.  The  latter  is 
decomposed  into  carbon  and  hydrogen,  the  former  of  which 
combines  with  the  excess  of  calcium  to  form  more  carbide. 
The  carbide  combines,  during  crystalU-ation,  with  hydro- 
carbon, whereby  the  former  is  rendered  capable  of  subse- 
quently resisting  the  humidity  of  the  air.— 11.  S. 

.1  etylene    Gas  .-    Apparatus   for    Generating  . 

C.  Busch,  Paris.    Eng.  Pat.  10,183,  May  10,  1901. 

A    caxbidb  container,  hermetically  closed  except   at  its 

base,  which  i-  perforated  in  order  to  admit  water  and  allow 

ipi   of   the  gas  formed,  while  retaining  the  lime, 

which  serves  to  purify  the  gas,  is  placed  within  a  bell,  which 

dips  into  ntaining  water.     The   bell  is  provided 

with  a  burner  and  tap,  and  an  air-discharge  cock. — J.  A.  B. 

Acetylene;    Apparatus  for  Generating   .     G.    Belin, 

Lug.  Pat.  17,506,  Sept.  2,  1901. 

A  containing    carbide   is   connected   by    two 

ihe  lower  of   which   water  enters   and 


through  the  upper  of  which  gas  escapes — with  the  lower  of 
two  compartments  of  a  vessel.  The  upper  compartment 
serves  as  a  water  reservoir,  and  communicates  with  the 
lower  by  a  pipe  reaching  nearly  to  the  bottom  of  the  l.nt. r. 
Water  passes  from  the  reservoir  to  the  lower  compartment 
until  it  reaches  the  inlet  passage  to  the  generator,  where- 
upon the  gas  evolved,  passes  into  the  upper  part  of  the  lower 
compartment  and  forces  water  back  into  the  reservoir, 
until  the  gas  is  drawn  off  for  consumption. — J.  A.  B. 


Vapour-burning  Apparatus ;  Impls.in .      A.  Kitson, 

London.  Eng.  Pat.  20,210,  Xov.  9,  1900. 
THE  inventor  claims:  Incandescence-lighting  vapour-bu 
ing  apparatus,  in  which  oil  is  vaporised  in  a  horizontal 
nearly  horizontal  tube  enclosed  in  a  casing,  the  vapour 
issuing  from  the  tube,  drawing  air  into  a  mixing  chamber 
and  forming  therewith  a  combustible  mixture,  which  is 
apportioned,  by  the  aid  of  distributing  appliances,  to  the 
main  burner  or  burners  above  the  vaporising  tube,  and  to 
one  or  more  auxiliary  burners  adapted  to  beat  the  vaporis- 
ing  tube,  as  by  projecting  flame  underneath  and  along  the 
same.  The  pipe  conveying  the  combustible  mixture  to  the 
burner  is  combined  with  a  frame,  provided  with  burners  and 
so  connected  with  the  said  pipe  that  it  (the  frame)  can  bo 
moved  so  as  to  bring  a  mantle,  mounted  over  any  of  the 
burners,  into  operative  position  during  action,  withoi 
more  than  a  momentarv  interruption  of  the  illumination 

— C.  S. 

Producer  Gas  Burners  for  Sham  or  other  Boiln 
C.  Humfrey,  Hilderstone,  Hartford.  Cheshire.  Eng.  Pa 
22,643,  Dec.  12,  1900. 

Tin;  burner  is  a  combination  of  a  number  of  tubes  fixe 
into  a  tube  plate  and  projecting  into  or  towards  the  flue 
other  place  to  be  heated,  and  of  a  surrounding  cbambe 
the  effect  being  to  form  a  number  of  narrow  passages 
juxtaposition,  through  one  set  of  which  {e.g.,  the  tubes) 
the  producer  gas  is  passed,  whilst  the  air  is  admitted 
through  the  other  set,  in  order  to  facilitate  admixture. — C.  S. 

Gas   and   \rapour    Burners  ;    Impts.    in  .     A.  Hayes, 

Salt  Lake  City,  U.S.A.     Eng.  Pat.  5757,  March  19,  1901. 

The  method  claimed  is  for  vaporising  and  burning  hydro- 
carbon oils,  by  forcing  them,  iu  the  state  of  fine  spray, 
through  a  flame,  mixing  the  resulting  vapour  with  air  to 
form  a  gas,  and  conducting  this  gas  to  a  burner. 

The  apparatus  consists  of  a  mixing  tube  ;  mean-  fed 
forcing  a  fine  stream  or  spray  of  oil  into  the  mixing  tub  ; 
means  for  maintaining  a  vaporising  flame  within  the  mixing 
tube,  about  the  spray  or  stream  of  oil ;  means  for  supplying 
air  above  the  flame  to  mix  with  the  vapour  generated  from 
the  oil ;  and  means  for  supplying  a  fixed  combustible  gas  to 
the  mixing  tube. — C.  S. 

Igniting  Delias  for  Automatic  Gas  Lighting  ;  Impts.  in 

.     V*'.  P.  Thompson,  Liverpool.     From  A.  Simonini, 

Brooklyn,  U.S.A.     Eng.  Pat.  13,579,  July  3.  1901. 

Tin:  lighter  eorrprises,  in  combination,  a  preliminary  heater 
of  platinum  black  :  an  igniter,  consisting  of  a  body  of 
fibrous  material  surrounding  the  heater,  the  said  body  being 
impregnated  with  a  solution  of  thorium  nitrate,  99  per  cent.; 
cerium  nitrate,  093  per  cent.;  and  rhodium  chloride, 
0-02  per  cent.  ;  and  an  intermediate  heater,  funned  on  the 
upper  portion  of  the  fibrous  body  by  means  of  a  solution  of 
thorium  nitrate, 99  per  cent.;  cerium  nitrate,  0-8  per  cent. ; 
and  rhodium  chloride,  0'2  per  cent.,  the  last-named  solution 
being  applied  in  gradually  deerea^ug  quantity  from  the 
upper  end  of  the  fibrous  bodv  toward  the  loner  end  thereof. 

— c.  - 

Hansen  Burnirs:  Int)>ts.  in  .  C.  M.  Kemp.  Balti- 
more, and  ti.  H.  Denny,  New  York,  U.S.A.  Eng  Pat. 
16,102,  Aug.  12,  1901." 

i  The  claims  include  the  combination,  in  a  Bunsen  burner, 
of  a  gas-supply  tube  and  tapered  valve  thereon,  with  a  cap 
threaded  on  the  gas  tube  and  provided,  in  the  centre  of  its 
top,  with  a  port  through  which  the  said  valve  projects 

i   a   cylindrical   sleeve  fixed  on  the  cap  and  extending  nearly 
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,u>  the  top  of  same  ;  u  hurner  tube,  mounted  on  the  gas  tube, 
rotate  cm  the  -  line,  and  provided  with  air  inlel  ports 
arranged  opposite  said  valve;  means  for  preventing  the 
vertical  movement  ■■:'  the  burner  tube;  and  a  pro 
OB  the  sleeve,  extending  into  a  vertical  slot  in  the  burnei 
tube,  which  sleeve  is  snugly  fitted  into  the  burner  tube,  and 
serves,  when  raided  and  lowered,  t"  diminish  an  I  ii 
(he  operative  area  of  the  air-inlet  ports. — C.  S. 

Hydrocarbon    Burners;  Impts.    in    .     II.    (,.   Groves, 

Wolverhampton.     From  The  Pan-American    Light  Co., 
New  York.  I'.S.A.     Eng.  Fat.  19,799,  Oct.  I.  1901. 

I'm  invention  consists  of  a  hydrocarbon  lamp,  provided, 
above  the  burner  or  burner-.,  with  a  vaporiser  comprising  a 
number  of  superposed  (substantially  parallel)  tubes,  so 
■ranged  as  to  form  a  zigzag  passage  for  the  hydrocarbon, 
the  inlet  tube  being  farthest  from,  or  least  exposed  to.  the 
heat  from  the  burner,  in  order  to  obviate  the  decouip 
of  the  liquid  hydrocarbon.  The  vapour  outlei  is  arranged 
to  discharge  upwards  into  an  upright  mixer,  for  mixing  it 
with  atmospheric  air  drawn  in  by  injection.  The  vapoi 
tubes  decrease  in  diameter  from  below  upwards,  to  al.ovv 
for  the  expansion  of  the  hydrocarbon  and  protect  the 
incoming  oil  trom  the  intense  heat  of  the  burner.  The 
lamp  has  preferably  two  primary  igniters,  one  for  Lias 
and  the  other  for  a  combustible  liquid,  such  as  alcohol. 
In  the  latter  ease,  the  igniter  consists  of  a  tubular  guide 
with  ignition  apertures,  and  of  an  interior  sliding  trough 
containing  the  igniting  liquid  and  fitted  with  apertures 
which  register  with  those  in  the  guide  tube.  Some  of  the 
tubes  of  the  vaporiser  are  fitted  with  devices  for  scraping 
oil  any  accumulations  of  carbonaceous  or  other  obstructive 
matter. — C.  S. 

Incandescence  Mantles  for  Gas  Lighting.  0.  A.  Beietut, 
l.mdon  From  J.  R.  Sohauer,  Weipert,  Bohemia.  Eng. 
Pat.  22,470,  Dec.  10,  1900. 

An  incandescence  mantle  for  gas  lighting,  made  from  fabric 
manufactured  by  a  twill-knitting  machine. — II.  B. 

Incandescence  Bodies  for  Electric  Glow  Lamps.  A.  Just 
and  K.  Falk,  Vienna."    Eng.  Pat.  22,599,  Dec.  11,  1900. 

There  are  claimed  incandescence  bodies  composed  of  a 
mixture  of  zirconium,  with  zirconium  oxide,  without  the 
addition  of  any  other  metals  or  oxides.  The  materials 
ate  moistened  with  water  and  pressed  into  moulds. — H.  B. 

Incandescent  Gas  Burners.  The  Portable  Gas  Fountain 
Syndicate,  Ltd.,  Westminster.  From  J.  Thovert,  Lyons. 
Eng.  Pat.  23,605,  Dec.  24.  1900. 

Inside  the  mixing  tube  of  a  Bunsen  burner  is  arranged  a 
disc  with  helically  inclined  blades  (the  device  resembling 
a  propeller),  which  cause  the  current  of  gas  and  air  to 
sweep  round  and  become  more  thoroughly  mixed.  To 
produce  a  still  more  perfect  mixing  of  the  gas  and  air,  there 
may  be  arranged  concentrically,  at  the  lower  end  of  the 
mixing  tube,  two  annular  ascending  and  descending 
passages,  which  cause  the  gases  to  take  a  zigzag  course 
before  passing  up  the  mixing  tube. — H.  B. 

Sdf-iyniting  Incandescent  Gas-Lights.     A.  Rosenberg, 
'  Berlin.     Eng.  Pat.  £3,701,  Dec.  28,  1900. 

When  platinum  solutions  are  applied  to  unburnt  fabric, 
they  generally  spread  over  a  greater  surface  than  is 
desired.  To  obviate  this,  no  aqueous  solution  is  used,  but 
a  solution  of  an  organic  platinum  compound  in  fatty  or 
ethereal  oils,  similar  to  those  used  in  the  ceramic  art  for  the 
production  of  platinum  and  gold  lustres.  Such  solutions  do 
not  spread  on  the  fabric. — II.  B. 

Electric  Lighting,  Heating,  and  Resistance  Bodies  ;  Manu- 
facture of  [Nernsf].      W.   Boebm,  Berlin.     Eng. 

Pat.  11,529,  June  o,  1901. 

The  materials,  such  as  the  rare  earths  or  alkaline  earths, 
to  be  used  in  making  the  glow-bodies,   are   subjected  to  a 


^ery  strong  beat,  such  as  that  ol  ric  arc,  t.,  cause 

them  t"  bi  come  u  dense  a-  possible.    Thej  ate  next  finely 
groin  into  ■■-.  paste,  and  formed  into  rods  or 

suitable  shapes,     Bj  subjecting  the  formed  bodies  to  the 

heat    of   the    arc,  thev    b.  <l    with    a    glaze,    and 

contract  to  the  extent  of  about  20  t  i  80  per  cent,  of  fheii 
diameter.     It  is  preferable  to  fuse  'l 
into  a  ball  form  in  the  electric  arc,  to  still  further  inerv 
their  density  and  to   give    tin  in    a    larger    contact    surl 
The    ends    may    first    be    coated    with    a    difficultly    fusible 

substance,  and  then  fused  in  the  electric  arc.     H   B 

Burners   for    Oil    Lumps   having    Incandescing   Ma 
!■  C.  Nielsen,  Copenhagen.      Eng,   Pat.   1585,  Ja 
1901. 

The  claim  i~  l',,r  a  ring  or  the  like,  which  may  1"-  revolved, 
for  regulating  the  air-inlet  orifices  a-  required.— II.  B, 

Incandescent  Electric  Lamps  ami  Heaters  .   Manufa 

of  Filaments   and  other    Conductive   Bodies  for  . 

W.  E.  Sander,  Berlin.     Eng.  Pat.  14,111,  July  15,  1901. 

Tin  tti  are  used,  ;^  the  bases  of  the  filaments,  tie-  mel  i 

the  rare  earths,  such  as  thorium  and  zirconium,  and  of  the 
alkaline  earths,  and  uranium,  and  certain  combinations  of 
these  metals,  particularly  the  hjdrogen  and  nitri 
.  impounds.  The  reduction  of  the  oxides  is  effected  bj 
heating  them  highly,  either  in  vacuo,  in  an  atmosphere  of 
neutral  gas,  or  in  the  presence  of  hydrogen  or  nitrogen, 
along  with  a  suitable  reducing  agent,  such  as  magnesium. 
The  metallic  bodies  are  found  in  an  amorphous  form  inside 
the  retort ;  but  at  the  same  time  gaseous  pi  >dn  its  are  formed, 
which  can  be  deposited  on  heated  articles  suspended  iuside 
the  retort.  The  solid  products  tire  made  into  a  paste 
with  cellulose  solution,  extruded  into  ti laments,  dried, 
carbonised  in  a  neutral  atmosphere,  and  then  highly  heated 
in  vacuo  or  in  a  neutral  atmosphere.  In  utilising  the  gaseous 
products,  any  suitable  filament  is  suspended  in  an  enclosed 
space,  from  which  oxidising  gases  are  excluded,  the  filament 
is  caused  to  glow,  and  the  gaseous  bodies  are  introduced. 
These  deposit  themselves,  with  partial  decom]  ositiou,  first 
on  the  hottest  parts  of  the  body,  so  that  the  filament 
gradually  acquires  equal  cross-section  in  all  parts.— II.  1!. 

Incandescent  [OiV]  Lamp  Burners.      A.  Schapiro,  Berlin. 
Eng.  Pat.  19,502,  Sept.  30,  1901. 

This  relates  to  burners  of  the  circular  wick  type,  in  which 
the  flame  is  regulated  by  moving  up  or  down  a  cylinder 
situated  within  the  inner  wick-tube,  so  that  the  surface  of 
the  stationary  wick,  from  which  the  oil  is  to  evaporate,  can 
be  increased  or  diminished.  The  claim  is  for  attaching  the 
rianie-spreader  rigidly,  by  means  of  a  rod,  to  the  movable 
cylinder,  so  that  as  the  latter  moves  up  or  down,  the  flame 
spreader  moves  with  it. — H.  B. 

Incandescent  Lighting  ;  Bunsen  Burners  for  vs?  in , 

G.  Ihle,  Berlin.     F:ug.  Pat.  19,247,  Sept.  26,  1901. 

To  produce  as  perfect  a  mixing  as  possible  of  the  gas  and 
air,  the  mixing  tube  of  an  ordinary  Bunsen  burner  is 
divided  longitudinally  into  several  separate  parallel 
chambers,  into  which  there  open  as  many  separate  gas- 
nozzles  leading  from  a  common  mixing  chamber.  The 
burner  head  is  common  to  all  the  mixing  tubes. — H.  B. 

Incandescent  Gas  Burners.     J.  Mallol,  Birmingham.     Eng. 
Pat.  19,776,  Nov.  3,  1900. 

Centrally  within  the  burner  head  is  fixed  an  inverted 
ribbed  cone,  which  is  heated  by  the  flame  and  itself  imparts 
heat  to  the  stream  of  combustible  gas  passing  up  between 
the  ribs.  To  prevent  the  flame  from  flashing  back,  a  wire- 
gauze  cone,  surrounding  the  heating  cone,  is  fixed  within 
the  burner  head.  The  mantle  support  rises  from  a  socket 
iu  the  base  of  the  heating  cone.  Air  is  admitted  to  the 
mixing  tube  from  below,  the  air  inlets  consisting  of  perfora- 
tions in  a  horizontal  annular  disc  surrounding  the  gas  inlet 
nipple.  —II.  B. 
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t-„„  Illuminanls  for   Producing    Effeetivt 

md  other  Illuminations,  with  Proa 

I    i  lelbeimann,  Cologne-Ehren- 
i  ng.  Fat.  19,286,  Sept.  37,  1901. 
Till"  claims  made  are.  the  Use  of  a  very  thin  wick  ;i>  com- 
pared to  tlii  -     i'''»  I  fth«  fatty  substance,  both  being 
ile  from  sodium,  ami  incorporating  with  the 
I    substance    materials    which   will    produce   coloured 
flame*.     Metallic  salts  which  are  soluble  iu  the  fatty  sub- 
stance are  used  :    those  which,  like   barium  and    strontium, 
•     leous  products  are  not   suitable,  not   are  those 
winch  give   ris,    to  small  local   explosions,    For  red  the 
inventor  emplovs  lithium  salts,  and  for  green,  salts  cf  copper, 

— H.  1. 


III.— DESTRUCTIVE  DISTILLATION, 
TAR  PRODUCTS,  PETROLEUM. 

Purogenelic    Contact    Reactions   of  Organic   Compounds. 

\v.  Ipatiew.  Ber.  1901,  34, '[14],  3579—3588 
The  decompositions  of  organic  compounds  under  the  action 
ol  heal  may  be  ol  two  kinds  :  (1  )  Decompositions  produced 
by  the  action  of  heat  alone  ;  (2)  contact  decompositions, 
produced  by  the  action  of  heat,  but  necessitating  the  presence 
of  some  foreign  substance,  with  which  the  vapours  come 
According  to  the  nature  of  the  contaet 
substance,  these  decompositions  t;ike  place  at  lower  tem- 
peratures, and  the  products  vary,  not  only  quantitatively, 
,en  qualitatively. 
The  decompositions  of  anhydrous  ethyl  alcohol  have  been 
studied.  The  alcohol  was  boiled  in  a  flask  and  the  vapours 
passed  through  a  hard  glass  tube  contained  in  a  furnace. 
The  produets  passed  through  a  large  flask  cooled  with 
water,  a  reflux  condenser,  a  coiled  tube,  then  two  receivers 
cooled  by  ice  and  salt,  thence  through  bromine  into  a 
gasonuter.  Before  the  experiment  the  air  was  expelled 
from  the  flask  by  alcohol,  and  from  the  tube  by  carbon 
ide.  The  temperature  was  determined  by  a  Le 
Chatelier's  pyrometer  iu  the  middle  of  the  tube.  In  order 
to  obtain  comparative  results  about  1  50  grms.  of  alcohol 
were  always  distilled  over  per  hour. 

Alcohol  is  decomposed  to  the  extent  of  traces  on] j  at 
700°  C,  at  800°  C.  the  decomposition  is  more  marked,  and 
at  820J — 850'  C.  it  is  considerable.  In  order  to  estimate 
the  aldehyde  produced,  the  contents  of  the  first  and  second 
rii-k-  were  distilled,  the  distillate  which  passed  over  below 
70°  C.  was  diluted  with  ether,  ammonia  gas  passed  through, 
and  the  crystalline  compound  weighed.  The  increase  iu 
weight  of  the  wash-bottles  was  added  to  the  aldehyde  so 
found.  At  820  —830  C.  about  one-fifth  of  the  alcohol 
destroyed  is  decomposed  into  ethylene  and  water,  and  four- 
fifths  into  hydrogen  and  aldehyde.  About  one-third  of  the 
aldehyde  remains  undecomposed  ;  the  remainder  is  further 
convened  into  methane  and  carbon  monoxide.  The  higher 
the  temperature  the  more  aldehyde  is  produced,  but  also  the 
more  is  destroyed.  In  a  platinum  tube  a  similar  decom- 
position occurs,  but  apparently  at  a  lower  temperature. 

In  the  presence  of  zinc  in  the  form  of  rods  at  620° — 
650°  C,  alcohol  is  decomposed  principally  into  aldehyde 
(about  80  per  cent,  of  the  alcohol  destroyed  I ;  the  gases  are 
very  rich  in  hydrogen,  and  little  ethylene  is  obtained.  In 
the  presence  of  zinc  dust  (purified,  and  dried  at  150°  C.  in 
carl'on  dioxide)  at  5.">u  C.  about  half  the  alcohol  is  decom- 
posed into  ethylene,  and  half  into  aldehyde,  which  is  then 
partially  destroyed.  Brass  turnings  at  650'  C.  produced 
principally  aldehyde. 

Ethyl   ether  requires    a  much  higher   temperature  than 
alcohol  for  its  decomposition  ;  of    145  grins,   distilled  over 
zinc  at  750°  C,  33  grins,  were  decomposed,   10  grins,  of 
ildehyde  and  3  grin-,  of  ethylene  being  obtained. 

The  author  considers  that  the  greater  production  of 
aldehyde  by  oxidisable  mi  I   i-  explained  by  the 

foil  .  nons.  in  which  "Me  "  =  nn  i.il    i    II    OH  = 

i    ll  -  II  ii  ;  M.--rll ..ii     MeO  +  H,»  O.H5.OH  +  MeO  = 
>l"e  +  CU  i  Hi  i  -  H.O.— A.  C.  W. 


Fluor*  tic  ;  Manufacture  of .     Actieng<  s.  f.  Theer-  und 

Erdol-Ind.,  Berlin.  Ger.  Pat.  124,150,  July  1900.  Zeits. 
angew.  Chem.  1901,  14,  [44],  1118.  (See  also  Eujf. 
I'at.  5047,  1901  ;  this  Journal,  1901,  796.) 

This   process  for  separating  fluorenc  from  the  mixture  of 

hydrocarbons  in  which  it  is  contained  is  based  on  the 
observation  that,  when  fused  with  caustic  potash  at  about 
280  C,  fluorenc  forms  a  soiid  potassium  compound: — 
+  Kt  III  =  C1?H9K  +  H..O.  When  the  melt  is 
removed  from  the  boiler,  the  potassium  compound  of 
fluorenc  settle-  dowu  in  the  form  of  a  brown  mass,  which 
quiekh  solidifies;  this  is  separated  from  the  upper  lays 
of  hydrocarbons,  consisting  principally  of  anthracene  and 
phenauthreue,  and  is  decomposed  by  treatment  with  water. 
The  fluorene  so  recovered  is  then  purified  by  distillation  or 
by  recrvstallisation,  and  is  employed  for  the  manufacture  of 
dyestuli's.— J.  F.  B. 

Carbolic  Acid  ;  Determination  of  ( 'rude . 

G.  Schacherl. 

See  under  XXIII.,  page  1251. 

Carbolic  Acid  :   Determination  of  Crude  — 
See  under  Will.,  page  1251. 


1'  S  iler. 


IV.-COLOURING-  MATTERS  AND 
DYESTUPFS. 

Bcii-.ilamine  ;   Conditions  of  Formation  of .     Action  i 

.    Ammonia  on  Benzyl  Chloride.     K.  Dhommei.    Compte 

Bend.  133,  [17],  636—638. 
The  author  has  investigated  the  effect  on  the  amounts  of 
beuzylamine,  dibeuzylamine,  aud  tribenzylamine  produced, 
by  variations  in  the  nature  of  the  solvent,  in  the  molecular 
weight  of  the  solvent,  the  strength  of  the  ethyl  alcohol 
(when  used  as  a  solvent),  the  temperature,  the  proportion 
of  solvent  to  a  constant  amount  of  ammonia,  the  proportion 
of  ammonia  to  a  constant  amount  of  solvent,  and  the  total 
amount  of  solvent  and  ammonia  in  a  constant  proportion  to 
one  another.  The  only  really  considerable  influence  is 
exerted  by  the  last  factor,  and  the  author  recommends 
using,  with  100  grms.  of  benzyl  chloride,  15  litres  of  alcohol 
containing  105  grms.  of  NH3  (i.e.,  saturated  with  the  gas). 
The  materials  are  left  in  contact  at  the  ordinary  temperature 
for  about  five  days  ;  the  yield  is  42"  6  grms.  of  benzylamine 
(with  about  6  grms.  of  dibeuzylamine  aud  1  grin,  of 
tribenzylamine). — J.  T.  D. 

( 'hromophoric  Groups.     H.  Rttpe  and  D.  Wasserzug. 
Ber.  1901,  34,  [14],  3527—3531. 

The  authors  have  prepared  from  m-nitro-aeetophenone,. 
condensation  products  containing  double  liokings  iu  differ- 
ent positions  in  the  molecule  with  a  view  of  determining 
their  chromopboric  effect  aud  their  influence  when  these 
products  are  combined  with  other  radicles. 

m  -  Niirobenzylidene  -  m  -  nitro  ■  acetophenone,  1.3.1  >..X . 
C6H4.CH:CH.CO.C6H4.N021.3,  is  best  obtained  '  by 
boiling  together  in  alcoholic  solution  equimolecular  pro- 
portions of  m-nitro-acetophenone  and  nt-nitrobenzaldehyde 
together  with  a  few  drops  of  soda  lye.  The  condensation 
product  crystallises  from  acetic  acid  in  pale  yellow  needles 
melting  at  210'  C,  insoluble  in  water,  alcohol,  ether,  and 
light  petroleum  spirit,  and  soluble  in  acetic  acid,  acetone, 
benzene  and  chloroform.  On  reduction  with  stannous 
chloride  and  hydrochloric  acid,  the  hydrochloride  of  the 
corresponding  diamino  compound  is  obtained.  This  yields 
a  diacetyl  derivative  melting  at  1503  C.  and  crystallising 
in  small  white  needles.  The  diamine  gives  a  tetrazo  com- 
pound which  combines  with  various  naphthol  sulphonic 
acid-  and  their  derivatives,  yielding  direct  cotton  dyestuffs 
which,  compared  with  the  corresponding  dyestuffs  from 
benzidine,  are  redder  in  shade. 

j}-  DimetAylaminubenzylidene-m-nitro-aci  tophenone  is  ob- 
tained by  condi  nsing  p-dimethylaminobenzaldehyde  and 
m-nitro-acetophenone  in  alcoholic  solution  with  gaseous 
hydrochloric  acid.     The  product   crystallites  from  glacial. 
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-,-t i,-  acid  i»  thiu  rod  needles  melting  al  165  C.  Ii  i- 
itfingly  soluble  iii  water  aud  other,  more  easilj  in  glacial 
igtic  ncid,  acetone  and  benzene,  and  dyes   wool   and  silk 

golden-yellow   colour.      The  corresponding  amin a 

annd  obtained  by  reduction  with  stannous  chloride  and 
vdrocbloric  acid  gives  a  diazo  compound  which,  after 
Otnbination,  j  it-Ids  dyestuffs  giving  bright  shades  on  wool, 
ilk  and  lannined  cotton. 

condensation  product  '.lA-diltj/dro.rybcnzi/lidciu  m 
HrQ-acetopheHOtw,  obtained  from  protocutechunldehyde  and 
i  nitro-aeetopheuone,  forms  sunill  yellowish  crystal  im 
eedles  from  dilute  alcohol,  which  moll  at  '217  < '.  The 
induct  is  a  strong  mordant  dyestuff,  and  gives  orange 
hade;  on  an  alumina  mordant,  and  a  reddish-brown  shade 
u  chromed  cotton  or  wool,  which  is  particularly  fast  to 
oap.  The  effect  of  the  presence  of  the  uitro  group  is  very 
l«rked;  the  condensation  product  from  protoeatechualde- 
ivdc  and  acetopheuone  only  dyes  chrome  mordants  a  pale 
allow.  The  nitro  condensation  product  gives  a  diacetyl 
nmpound  melting  at  179°  C.  and  a  diethyl  derivative 
idling  at  103' C— T.  A.  L. 

Rosinduline  No.  14.     F.  Kehrmann  and  E.  Ott.     Ber. 
1901,  34,  [12],  3092—3098. 

'iik   si\    isorosindulines    hitherto    unknown    contain    the 

niiii. ,  group  in  the  phenyl  nucleus  attached  to  the  azonium 
litrogen,  and,  with  a  view  of  completing  the  series,  and 
nvestigating  the  effect  of  the  introduction  of  the  amino 
rroup  into  this  part  of  the  molecule,  two  further  isomerides 

aw  been  prepared.  The  starting  point  for  Xo.  14  is 
!.4'-diaminodiphenylamine,  obtained  from  Xistzki  and 
A  "it  t 's  dinitrodiphenylamine,  melting  at  2 1 1 = ■  n  C,  by 
'.eduction  with  stannous  chloride  and  alcoholic  hydrochloric 
icid.     The    dihydrochloride   of  the  base   forms  colourless 

rystals,  which  turn  violet  on  exposure  to  light.  <  lu  boil- 
ng  this  salt  iu  alcoholic  solution  with  4-amino-l  .2-naphtho- 
Ijuinone,  condensation  takes  place,  and  on  distilling  off  part 
rf  the  alcohol,  the  dyestuff  crystallises  out  on  cooling.  The 
lield  of   1.".  .I'l-diaminophenyluaphthophenazoniuiu    chloride 

Ber.  31,  507G  ;  this  Journal,  1899,  130)  — 

/\ 


VN  s'H .  /\ 


/\C1 


is  about  65  per  cent,  of  the  theoretical.  The  product  is 
stirred  with  acetic  anhydride  to  a  thin  paste,  and  allowed  to 
stand  2  1  hours  at  the  ordinary  temperature,  when  only  the 
amino  group  in  the  phenyl  nucleu;  is  acetylated.  The 
chloride  of  this  substance  separates  from  alcohol  in  large 
bronzy  brick-red  crystalline  plates  slightly  soluble  in  cold 
[water"  and  alcohol."  The  dilute  alcoholic  solution  has  a 
strong  brick-red  fluorescence,  wdiilst  the  solution  in  con- 
centrated sulphuric  acid  is  bluish-green.  On  boiling  with 
acetic  anhydride  aud  sodium  acetate,  the  diacetyl  compound 
is  obtained.  The  chloride  of  this  product  separates  from 
alcohol  in  orange-yellow,  greenish-golden,  shining  crystal- 
line plates,  and  dissolves  in  concentrated  sulphuric  acid  with 
i  violet  colour,  becoming  orange  on  dilution  with  water. 
The  orange-red  alcoholic  solution  does  not  fluoresce.  The 
•monacetyl  compound  described  above,  when  diazotised  in 
concentrated  sulphuric  acid  solution,  treated  with  alcohol 
and  ferric  chloride  solution,  yields  an  iron  double  salt, 
which  is  decomposed  by  washing  with  brine,  giving  acetyl- 
isorosinduliue  chloride.  The  salt  is  purified  by  dissolving 
in  alcohol  and  precipitating  with  ether,  and  separates  in 
golden-yellow  crystalline  plates,  soluble  in  alcohol  and 
•water.     The  solution  in  conceulrated  sulphuric  acid  is  dirty 


violet,  becoming  j  ello«   on  dilation  « ith  water,     '  in  hydro- 
lysis  with    dilute    sulphuric   acid    an. I    precipitation 
-..ilium    bromide,   a   brownish   crystalline   powdei 
rosinduline    bromide    No.    1  i    i*     obtained,    having 
formula — 


\/\    x     /\ 


\/  ;  N\  \/ 


/\  Br 


v 

MI. 

The  product  dissolves  in  concentrated  sulphuric  acid  with 

a  violet  colour,  becoming  golden-yellow  on   dilution   with 
water. — T.  A.  L. 


Rosinduline  No.  15.     F.  Kehrmann  and  1".  Nuescb. 
Her.  1901,34,  [12],  3099— 3104. 

By  boiling  together  in  alcoholic  solution  4. 1 .2-aniinn- 
naphthoqiiinone  and  2 .  :i'-diaminodiphenylamuie  with  a 
drop  of  dilute  hydrochloric  acid,  condensation  takes  place, 
aud  the  resulting  product  is  converted  into  the  diacetyl 
compouud.  This,  on  boiling  with  hydrochloric  acid  in 
alcoholic  solution,  gives  6.12-diaminophenylnaphthophen- 
azouium  chloride,  which,  on  treatment  with  acetic  anhydride 
at  the  ordinary  temporal  ure,  yields  the  monacetyl  derivative — 


/ 
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.  XHCOCH., 


from  which  the  amino  group  can  be  removed  by  the  diazo 
reaction.  The  product  is  converted  into  the  bromide  and 
then  hydrolysed  with  sulphuric  acid  yielding  12-umino- 
pheuyluaphthophenazouium  bromide — ■ 


Y  >  ii.A 
\/  :  ?\-  \/ 

\  Br 


.  KH., 


\/ 


which  separates  from  alcohol  in  dirk  yellowish-brown 
greenish  metallic  granules  very  sparingly  soluble  in  water. 
The  solutions  are  non-fluorescent  and  have  a  hitter  taste. 
Concentrated  sulphuric  acid  dissolves  the  product  with  a 
pure  violet  colour. 

A  comparison  of  the  spectra  of  dilute  alcoholic  solutions 
of  this  product  and  of  that  described  in  the  foregoing  paper 
with  phenylnaphthophenazonium  shows  that  whilst  the 
introduction  of  an  amino  group  in  the  m-position  (Rosin- 
d  iline  Xo.  15)  has  very  little  effect  indeed,  the  presence 
of  the  same  group  in  the  p  po-ition  increases  the  absorption 
of  the  less  refrangible  rays. — T.  A.  L. 
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trison    of  tin-    Three 

.     VII.     Bol.  Mikl  i-.',  iwski  ;m.l  St.  v.  XioiucntoHski. 

Ber.  1901,84,  [18]»»958— 8974. 

Is    continuation   of    previous    work    on    a    new   series   of 

rtnh\  nods,  id  which  several  derivatives  of  i  S)-o- 

ylbenaimidasols  were  described,  the  authors  have 

I  the  isomeric  (B)-m-  and  (/S)-|>-derivatives.     The 

■ligation   of    Ihe    aio    dvestuffs    herefrom    1ms    been 

tied  by  Lauth,  and  undertaken,  at  any  rate  as  regards 

the  ;■  F.  Muttelet,  so  that  the  authors  have  con- 

:    themselves  in  the   paper   more   particularly   to    two 

scries  of  compounds,  the  quiuobeuziuiidazoles — 


/  \ 

.jr. 

.N>° 
11 

/~ 

\ 

\y 

\_ 

H 

_/ 
CH 

HC- 

-  CH 

and  the  hydrazinobenzimidazoles- 


U? 


C.C  H4.NHNHj[1.2,3or43 


The  aminobenzimidnzoles  are  obtained  by  reducing  the 
oorresponding  nitrobenz-o-nitranilides,  and,  with  a  view  of 
characterising  the  three  isomeric  compounds,  the  authors 
have  prepared  the  hydrochlorides  and  nitrates,  acetyl  and 
benz.>vl  derivatives,  thioureas,  azo dyestuffa  and  hydrazines, 
together  with  certain  hydrazones,  and  also  the  quino- 
benzimidazoles.  In  general  the  aminophenylbenzimidazoles 
are  colourless  crystalline  substances,  insoluble  in  water, 
readily  soluble  in  organic  solvents.  They  have  deciled 
basic  properties,  aud  give  well-crystallised  salts  with  two 
equivalents  of  an  acid.  The  nitrates  and  hydrochlorides 
are  readily  soluble  in  water  and  alcohol,  whilst  the  latter 
salts  are  sparingly  soluble  in  concentrated  hydrochloric 
acid.  The  acetyl  and  benzoyl  derivatives  are  the  sole 
products  of  the  action  of  the  corresponding  acid  anhydrides 
on  the  m-  and  p-compounds,  no  condensation  to  di-anhydro 
compounds  taking  place  as  in  the  case  of  the  o-derivative. 
[t  is  also  to  be  observed  that  the  action  of  benzoyl  chloride 
and  soda  lye  does  not  decompose  the  imidazole  ring. 
Carbon  bisulphide  in  alcoholic  solution  forms,  with  the 
m-  and  ^-derivatives,  the  corresponding  thioureas  in  the 
same  way  that  primary  aromatic  amines  react.  The  pro- 
ducts are  yellow  substances  readily  soluble  in  alkalis.  On 
diazotising  the  aminobenzimidazoles  at  0°  C.  in  strongly 
acid  solution,  the  resulting  compounds  combine  readily 
with  alkaline  /3-naphthol  solution, yielding  red  azo  dyestuffs. 
When  the  diazo  salts  are  reduced  with  stannous  chloride 
and  hydrochloric  acid,  the  corresponding  hydrazines  are 
obtained.  These  substances  are  yellow  in  colour,  soluble 
in  concentrated  alkali  lye,  and  precipitated  from  these 
solutions  by  carbon  dioxide.  The  hydrazines  are  also 
soluble  in  acids,  giving  well-crystallised  hydrochlorides  and 
nitrates.  The  bases  are  precipitated  by  ammonia  from 
solutions  of  these  salts.  The  hydrazines  reduce  ammoniacal 
silver,  but  are  very  stable  towards  Fehling's  solution,  and 
condense  with  aldehydes,  ketones,  and  ketocarboxylic 
acids  to  the  corresponding  hydrazones.  These  products 
ar.  crystalline  yellow  substances,  insoluble  in  water,  soluble 
in  alcohol,  and  do  not  possess  sharp  melting  points.  They 
are  decomposed  into  their  components  by  boiling  with 
mineral  acids,  and  certain  of  them,  when  treated  with 
ntrated  nitrite  solution,  give  a  pink  coloration.  The 
quinoline  bases  from  the  three  isomeric  (^-aminophenyl- 
benzimidazoles were  obtained  by  means  of  Skraup's  reaction, 
but  only  one  of  the  two  possible  derivatives  was  formed 
from  the  »i-compound.  The  new  quinolines  are  similar  to 
that  from  the  o  -  compound  which  has  been  obtained 
pret  ionsl)  ;  l>"th  contain  a  molecule  of  water  of  crystallisa- 
tion, are  soluble  in  organic  solvents,  and  form  diacid  salts  ; 
foi  exampli,  d,H„rJ,2HCl.— T.  A.  L. 


Anthragallol :   An/oxidation   Products  of .     11.  Jiam 

berger     and    A.  Piaetorius.     Monatsh.  Cheiu.  22     [61 
587—489,  '      " 

This  authors  have  commenced  an  investigation  into  tli 
eh  inges  undergone  by  anthragallol  when  a  current  of  aii 
is  passed  through  the  alkaline  solution  for  a  considerabU 
time.  A  yellow  substance  was  isolated,  which  crystallise! 
from  alcohol,  ether,  and  water  in  hue  plates,  melting  a 
197°,  and  which  dissolves  in  alkalis  with  crimson  colour 
Ihe  behaviour  of  this  body  is  similar  to  that  of  oxyjugtoni 
and  hydroxy  ct-nnphthoquinone  acetic  acid  (  Liebermann;  Ber 
33,  1900,  572),  but  the  constitution  is  not  yet  ascertained 
It  has  the  empirical  formula  C,..Hn,Or, :  gives  a  red-violei 
silver  salt,  C^HjjOjAg., ;  a  monomethyl  ether  crystallising  ii 
yellow  needle-,  melting  at  135  ( '. ;  aud  a  crystalline  orange 
coloured  derivative  with  phenylhydrazine. 

During   the   oxidation   of   anthragallol    in    this   manner 
hydrogen  peroxide  is  freely  formed. — H.  L. 

Luteolin  and  Digitoflavone ;    Identity   of .      II.  Julian 

and  O.  Mayer.     Her.  1901,  34,  [H],  3577—357?. 

Thk  flavone  detected  in  digitalis  leaves,  to  which  the  mm. 
Digitoflavone  was  given  (Ber.  32,  1184  :  this  Journal.  1899 
r.7  7),  is  now  shown  to  be  identical  with  Luteolin.  On  fusioi 
with  potash  it  yields  protocatechuic  acid.  On  benzoylutior 
it  gives  a  tribeuzoate  melting  at  201  C,  whilst  a  tetM 
benzoate  is  obtained,  melting  at  200  "5  C,  from  so-oaUai 
digitoflavone  or  from  its  tribenzoate  by  the  action  o 
benzoylehloride  and  pyridine  (Deninger's  method) 
parative  mordant  dye  tests  further  showed  the  identity  o 
the  Luteolin  and  digitoflavone,  so  that  the  latter  term  i: 
superfluous. — T.  A.  L. 

Amino-azo  Compounds ;  Fatty  Aromatic .     U.  Prager. 

Ber.  19.11,34,  [U],  3GO0— 3C06. 

Fatty  aromatic  compounds,  suchas  benzene-azo-aceto-acetii 
ester,  in  their  enolie  form,  are  analogues  of  o-hydroxy-azi 
compounds,  but  hitherto  no  fatty  aromatic  analogues  <> 
amino-azo  compounds  have  been  described.  The  authoi 
has  obtained  two  representatives  of  this  class  of  bodies  Dl 
combining  diazobenzene  chloride  with  S-aminociotouie  ethy1 
ester,  CH:..C(NHV)  :CH.C02C2H5,anditsX-methyl  deriva 
five.  The  reaction  takes  place  most  readily  iu  hydrocbloriti 
acid  solution,  the  hydrochloride  of  the  new  compound 
crystallising  out  and  readily  yielding  the  base  on  neutral- 
isation with  ammonia.  The  amino-azo  compounds  have  : 
decided  basic  character,  but  the  amino  group  is  only  loosely1 
attached,  since,  if  the  acid  solution  of  the  benzene-ato 
aminocrotonic  ethyl  ester  be  allowed  to  stand  some  time 
ammonia  is  split  off  and  benzene-azo-aceto-acetic  ester  i- 
formed.  The  action  of  alkalis  or  boiling  with  water  produce; 
the  same  decomposition.  Aromatic  amino-azo  compounds 
react  with  p-nitrobenzaldehyde,  forming  nitrobenzal  com- 
pounds or  else  triazines,  whereas  benzene-azo-aminocrotonic1 
ester  and  p-nitrobenzaldehyde  condense  with  elimination  ol 
alcohol,  the  reaction  taking  place  at  the  ordinary  tempera- 
ture, yielding  a  neutral  compound,  d-H^O^N,,  which,  on 
heating  with  alcoholic  sulphuric  acid,  readily  decompose 
into  p-uitrobenzaldehvde  and  benzene-azo-aceto-acetic  acid. 
In  the  ease  of  the  X-methylated  derivative,  condensation 
with  p-nitrobenzaldehydc  also  takes  place,  but  neither  watei 
nor  alcohol  is  eliminated.  The  reaction  product.  l\,,Il_,.i  i,\. 
splits  off  inethylamine  on  heating  with  alcoholic  sulphuric 
acid,  but  neither  nitrobenzaldehyde,  benzene-azo-aceto-acetic 
acid  nor  its  ester  are  formed.  No  amino-azo  compound 
could  be  obtained  from  diazobenzene  and  diethylaniiito-cro- 
tonic  ester,  CH3.C[N(C2H5)2]  :CH.C<  U.VII,,  and  the  basi. 
compound,  C^HogOXj,  formed  in  presence  of  sodium 
is  characterised  by  its  stability,  although  only  a  sma'l  yield 
of  the  product  is  obtained. 

Benzenc-azO'aminocrotonic  ethyl  ester  is  formed  by  mixing 
150  c.c.  of  a  semiuormal  diazobenzene  chloride  solution  with 
10  grms.  of  /3-amino-crotonic  ethyl  ester  dissolved  in  20  CO.  ol 
alcohol.  The  solution  solidifies  after  15  minutes  to  a  yellow 
crystalline  magma,  which,  after  filtering,  is  washed  with  brine 
dissolved  in  water,  and  precipitated  as  base  with  ammonia 
The  pure  product  melts  at  103    C  .  the  yield  being  9-4  grms 


F 


I 
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Itv  adding  8-49  grms.  of  this  substance  t.>  a  warm  i-'0°  ('.) 
solution  of  -•-•">  grm^.  of  />  nitrobenzaldehyde  in  1  10  c.c.  of 
alcohol,  and  allowing  tho  whole  to  stand  about  30  hours, 
a  yellow crystalline preeipitute  (2*9  grms.)  separates.  This, 
after  crystallisation  from  benzene  (420  c.c),  melts  at  177  (  , 
*d  has  the  formula  C17H„t)4X4.  As  stated  above,  when 
Bated  with  alcoholic  sulphuric  acid,  it  decomposi 
finitrobeuzaldehyde  and  beuzi  ne-azo  aceto  acetic  acid.  The 
combination  of  diazobenzene  chloride  and  3-methylamin  <- 
crotonic  ethyl  ester  in  aqueous  hydrochloric  acid  si 
yields  benzene-azo-methylntniuoerotonic  ethyl  ester  hydro- 
chloride, the  orange-c  iloure  1  base,  C,  ,H,.(  >  \  .  separating 
from  alcohol  and  melting  at  114^  C. — T.  A.  L. 

ffgesttlffs  :     Sulphunuted    Oxyazo    ,    and  their    Suits. 

P.  Sisley.     Bull.  Sec.  Chim.  1901,  25,  [18],  852—867. 

Tnis  investigation  of  <  (range  If.  (diazosulphanilic  acid  and 
fl-naphthol),  Chrysoin  (diazosulphanilic  acid  and  resoi 
oinol),  ami  Crvstal  Ponceau  (diazo-a-naphthylamine  and 
Q-salt,  2 . 1' . 3'-naphthol  disulphonic  acid),  has  shown  that 
the  free  acids  of  these  dyestuffs  are  strong  acids  decom- 
posing mineral  salts  in  aqueous  solution.  The  precipitate 
formed  on  adding  hydrochloric  acid  to  a  hot  concentrated 
solution  of  Orange  II.  is  principally  the  undecomposed 
sodium  salt.  To  determine  the  amount  of  decomposition 
by  hydrochloric  acid  of  various  strengths,  2  gnus,  of  Orange 
II.  were  cohobated  with  50  c.c.  of  boiling  acid  for  10 
minutes,  left  cold  for  24  hours,  and  the  precipitate  collected 
and  calcined.  The  sodium  sulphate  determined  in  the  ash 
was  taken  as  representing  the  undecomposed  sodium  salt. 
With  acid  containing  2  per  cent,  of  hydrochloric  acid  (i.e.. 
4'2S  times  the  quantity  theoretically  necessary  for  complete 
decomposition),  there  was  no  precipitate  and  presumably 
little  decomposition.  With  acid  containing  2' 5  per  cent. 
HO  the  decomposition,  according  to  the  table  given. 
amounted  to  46  2  per  cent.,  and  gradually  rose,  with 
increasing  strength  of  acid,  until,  with  2u  per  cent.  HO, 
97  4  per  cent,  of  the  dyestuff  was  decomposed.  The 
i~  imeric  onaphthol  derivative  Orange  I.  is  entirely  decom- 
posed by  2  per  cent,  acid,  and  Chrysoin  by  3  per  cent,  arid 
under  the  same  conditions.  The  pure  acid  of  Orange  II. 
was  prepared  by  dissolving  the  crude  product  in  a  mixture 
of  1  vol.  of  alcohol  and  2  vols,  of  ether,  filtering,  and 
adding  12  vols,  of  ether.  The  precipitated  acid  was  redis- 
solved  in  a  little  hot  alcohol,  and  reprecipitated  with  ether 
in  the  form  of  reddish-brown  crystalline  needles  having  the 
formula  C1,1iri.,SO.,N.:4H20.  It  is  very  soluble,  1  litre  of 
water  at  19°  C.  dissolving  174-4  grms.  and  1  litre  of  dilute 
hydrochloric  acid  (10  grms.  of  Helper  litre;  dissolving 
69"  grms.  of  the  organic  acid.  With  acid  of  tnice  this 
strength  the  solubility  falls  to  9-7  grms.  per  litre.  If 
sodium  chloride  solution  (8  per  cent.)  be  added  to  an  equal 
volume  of  a  4  per  cent,  solution  of  the  Orange  acid,  the 
sodium  salt  of  the  dyestuff  is  precipitated  and  the  filtrate  is 
found  to  be  strongly  acid.  Sodium  sulphate  is  decomposed 
in  the  same  way.  This  remarkable  property  appears  to  be 
common  to  all  the  oxyazo  dyestuffs.  The  decomposition  of 
the  mineral  salt  by  the  organic  acid  takes  place  even  in  the 
presence  of  five  equivalents  of  hydrochloric  acid.  Com- 
mercial Orange  II.  consists  of  the  sodium  salt,  and  when 
reerystallised  from  alcohol  separates  in  plates  having  the 
composition  CK,IIUX;S(  i,Na2iH.,0.  Dissolved  in  saline 
solutions  (e.g.,  in  water  containing  15  gnus,  of  sodium 
chloride  per  litre)  it  crystallises  therefrom  iu  needles  con- 
taining 5H20.  The  anhydrous  salt,  the  lower  hydrate,  and 
the  higher  hydrate  have  different  solubilities  iu  water  and 
also  in  brine.  Saturated  solutions  in  water  at  19°  C.  contain 
respectively  19 -56,  32-01,  and  41  16  grms.  per  litre 
reckoned  as  anhydrous  salt.  In  this  respect  Orange  II. 
resembles  sodium  sulphate.  The  author  has  observed  the 
same  phenomena  with  Croceine  Orange,  Croceine  Scarlet 
3  B  X,  and  Croceine  Scarlet  8  B.  He  has  further  prepared 
the  calcium,  magnesium,  and  ferrous  salts  of  Orange  II.  by 
double  decomposition  from  the  sodium  salt  or  by  the  action 
of  the  free  Orange  acid  on  the  appropriate  chlorides  or 
sulphates.  All  these  salts  crystallise  with  2 |H20,  and  are 
closely  analogous  in  crystallographic  properties.  The 
aniline  salt  of  Orange  II.  is  obtained  by  adding  aniline 
hydrochloride  or  the  theoretical  quantity    of  aniline  to  a 


solution  of  tie- 1  irange  acid.  Tin-  prod  a  i  i-  easily  crystal'- 
lised  Prom  a  mixture  of  alcohol  and  water  (2:1),  the 
crystals  resembling  sublimed  alizarin.  This  Ball  remains 
unchanged  in  sulphuric  acid  containing  SO  grms.  of  sul- 
phuric ucid  per  litre.  It-  solubility  in  tfntei  at  :;i  - 
"   508  grin,  per  litre. 

The  free  acid  of  Chrysofri,  t  ,  II    Si  >  \  ,  crystallised  from 
dilate  hydrochloric  acid  forms  et< 
soluble    in    cold    water    (2    grin-,    per    litre   at    19      ',    i 

I  iking  advantage  of  the   ready  decomposition  of  mineral 

salts   by   t'hrv- a    immlier   ol    its  Salts   have   b 

prepared  at  I  ibed. 

I  'hi  tree  acid  of  Crystal  Ponceau,  a  disulphonic  acid,  is 
I  culiarly  difficult  to  prepare.  B,  Enecht  (this  .lourn.il. 
1888,  •  12  I  i  allied  one  equivalent  of  -iilphuric  acid  to  a  dve- 
bath  containing  tliis  dye-lull  as  sodium  -alt,  with  the  object 
of  setting  free  the  dyestuff  acid.  The  hath  dyed  wo,  ' 
better  than  before  the  addition.  Nothing  can  be  concluded 
from  this  experiment,  because  the  Bodium  sail  was  not 
really  decomposed.  The  author  finds  that  even  from  it- 
-olution  in  strong  sulphuric  acid  the  sodium  Ball  is  repre- 
cipitated on  dilution  with  water,  lie  succeeded,  however, 
iu  preparing  the  free  acid    by  suspending  21  the 

calcium  salt  in  2  litres  of  alcohol,  and  adding  the  equivalent 
32  gnus,  if  sulphuric  acid.  After  boiling  for  1(>  minute- 
and  cooling,  he  obtained  by  filtration  43  grtn-.  of  calcium 
sulphate — the  theoretical  quantity.  The  filtrate,  after  dis- 
tilling off  most' of  the  alcohol,  was  diluted  with  water, 
acidilied  with  hydrochloric  acid  and  boiled.  On  COol 
the  dyestuff  acid  separated  iu  small  red  crystals.  Dried  iu 
the  air  they  have  the  composition  C  ._„!!,, s_"f  >->',. 'all  1 1,  are 
very  soluble  iu  water  (209*6  grms.  per  litre  at  23  (J.),  and 
mineral  acid-  diminish  the  solubility  less  than  usual.  From 
a  solution  in  normal  sulphuric  acid,  sodium  chloride  at  once 
precipitates  the  dyestuff  as  sodium  salt.  The  dyestuff  acid 
also  decomposes  acid  sodium  phosphate  and  sodium  bisul- 
phatc.  The  above  method  of  preparation  is  a  general  one, 
and  has  enabled  the  author  to  obtain  many  sulphonic  acids 
otherwise  difficult  to  prepare.  Commercial  Crystal  Ponceau, 
consisting  mainly  of  the  sodium  salt,  contains  some  calcium 
salt  which  can  only  be  removed  by  several  crystallisations 
from  dilute  alcohol.     The  pure  sodium  salt — 

CfflH1?lS2S207Na..7HjO, 

has  a  deep  brownish-red  colour.  Its  solubility  iu  water  at 
23°  C.  is  55-7  grms.  per  litre.  Mineral  salts  diminish  the 
solubility  without  causing  the  formation  of  any  other 
hydrate  such  as  that  described  above  in  the  case  of"(  (range 
II.  The  calcium,  barium,  and  ferrous  salts  have  also  been 
prepared,  and  all  crystallise  with  7H„0.  The  calcium  -alt 
separates  on  mixing  a  saturated  aqueous  solution  of  calcium 
sulphate  with  the  equivalent  quantity  of  the  sodium  salt. 
But  when  the  calcium  salt  is  dissolved  in  alcohol  and  water 
(1  :2),  and  the  equivalent  of  sodium  sulphate  is  added,  the 
reverse  reaction  takes  place,  the  whole  of  the  calcium  being 
precipitated  as  calcium  sulphate.  Here  the  direction  of 
chemical  change  is  determined  by  the  nature  of  the  solvent, 
and  we  have  a  neat  illustration  of  the  laws  of  Berthollet. 

— T.  A.  L. 

Benzene-azo-fr-naphthtilaurumiiie.     11.  Mohlau  and  K.  P. 
Graelert.     Ber.  1901,  34,  [13],  3384—3386. 

The  action  of  tetrnmethyldiaininodipbenylc-irbinol  on 
e-amino-azo  compounds  (lier.  34,  881  ;  this  Journal,  1901, 
570)  yields  azo-auramines  containing  the  chromophoric 
groups  X:\and  X:C,  and  formed  from  the  azoleucauramines 
bj  loss  of  hydrogen,  which  takes  place  on  heating  them  in 
alcoholic  solution.  In  the  case  of  benzene-azo-/3-naphthvl- 
auramine,  since  this  compound  itself  readily  undergoes 
decomposition  under  these  conditions,  it  was  found  necessary 
to  conduct  the  transformation  in  presence  of  a  very  small 
quantity  of  the  reagent  (alcohol).  For  this  purpose,  one  pan 
by  weight  of  benzene-azo-/3-naphthvleucauramine  was  heated 
on  the  water-bath  with  1  ■  5  parts  of  alcohol  under  a  reflux 
condenser  for  14  hours,  when  a  sample,  on  warming  with 
acetic  acid,  remains  red,  and  does  not  turn  blue  or  green. 
The  resulting  product,  after  rccrystallisation  from  a  mixture 
of  acetic  ester  and  methyl  alcohol,  formed  scarlet  rhombic 
prisms  with  a  bluish   reflex,  rceltirg  al  180    I  .     The  yield 
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■   ot  the   leuco   compound. 

■  able  in  benzene,  chloroform,  and 

soluble  in  acetone  and  alcohol,  and 

in   ether   and   methyl   alcohol.     On 

it.  snlpluirie  acid,  ii  is  readily  decom- 

Lio-0-naphthylamine  aDd  tetramethyl- 

ntophenone.    The  aio  auramine   is   reduced   in 

bj  sodium  amalgam  to  its  leuco  compound, 

when   01  'tion  turns  blue. 

— T.  A.  L. 

I  Alizarin  ;  Methylation  of ,  by  Means 

,i   Sulphate.     C.  Graebe  and  R.  H.  Aders. 

Aunalen.  318,  [3  "»d  S],  •'565—370. 

.vthonk  ua>  dissolved  in  excess  of  dilute  caustic 
and  shaken  with  dimethyl  sulphate  (considerably 
more  than  2  niols.).  The  yellowish-white  precipitate  was 
washed  with  water  to  disappearance  of  alkaline  reaction, 
and  then  recrystallised  from  alcohol.  The  pure  7-methyl 
.  th.-r  was  obtained,  melting  at  ISO'5  C.  The  colourless 
dimethvl  ether  remains  in  the  mother-liquor,  from  which  it 
is  precipitated  by  water;  it  is.  however,  better  obtained 
from  the  sodium  salt  of  the  monomethyl  ether.  This  salt 
is  obtained  by  precipitating  a  solution  of  the  7-methyl  ether 
iu  bot  alcohol  by  a  BOlution  of  the  calculated  quantity  of 
-odium  in  alcohol.  The  sodium  salt  (dried  at  100°  CI  was 
heated  on  the  water-bath  for  30  — GO  minutes  with  rather 
morc  thau  1  mol.  of  dimethyl  sulphate,  the  product 
extracted  with  alcohol,  and  the  solution  precipitated  by 
water.  After  crystallisation  from  petroleum  spirit,  the  di- 
methvl ether  is  colourless,  and  melts  at  149' 53  C.  Colour- 
less euxanihone  monomethyl  ether  is  obtained  on  heating 
the  dimethyl  ether  on  the  water-bath  with  sulphuric  acid 
of  90  per  cent,  strength,  and  precipitating;  with  water. 
This  ether  melts  at  2  10   C. ;  it  is  soluble  in  dilute  alkalis. 

Xanthone  L'ives  a  considerable  quantity  of  xanthene  on 
heating  with  zinc  dust,  euxanthone  a  very  small  quantity. 
It  was  now  found  that  euxanthone  dimethvl  ether  gives 
only  a  small  quantity  of  a  reddish  substance,  consisting 
chiefly  of  xanthi  i 

Alizarin  8-metbyl  ether  is  obtained  by  dissolving  alizarin 
in  a  solution  of  2  niols.  of  caustic  soda,  evaporating  to 
complete  dryness,  heating  with  dimethyl  sulphate,  treating 
with  water,  and  recrystalltsing  from  alcohol.  The  melting 
point  is  230°—  231  C.  (corr.).  An  attempt  to  concert  the 
ether  into  an  anthrol  methyl  ether,  by  heating  with  zinc 
dust,  was  unsuccessful ;  anthracene  was  almost  the  only 
product.  The  sodium  salt  of  the  monomethyl  ether,  ob- 
tained as  a  red  precipitate  by  the  addition  of  the  calculated 
quantity  of  sodium  ethylate  to  a  hot  alcoholic  solution  of 
the  ether,  remained  unchanged  on  healing  with  methyl 
iodide  and  dimethyl  sulphate.  In  attempting  to  prepare 
the  stiver  salt  of  the  monomethyl  ether  by  acting  on  the 
sodium  salt  with  alcohol  and  silver  nitrate,  a  mixture  of 
the  ether,  siiver  oxile,  and  sodium  nitrate  separated. 

—A.  C.  W. 

Chloranthranilic  Acids  ;    Two  New  .     I'.  Cohn.     Mitt. 

d.   tech.   Ge-.v.  Museums,  Vienna,  1901,  11,  [7,  8,  9,   and 

10],  17*— lsJ. 
liv  oxidising  the  two  isomeric  chloracet-o-toluidines  with 
permanganate  ia  neutral  solution,  the  author  has  obtained 
two  new  ehloranthranific  acids,  which  he  now  further 
characterises  by  preparing  a  number  of  azo-dyestuffs  from 
them,  and  also  by  converting  them  into  the  corresponding 
4-  and  6-chlorosalicyIic  acids.  Tables  are  given  showing 
:he  characteristics  o!  tin-  various  azo  dyestuffs,  from  which 
it  appears  that  the  azo  derivatives  of  the  2.6-aeid  are 
much  .i.ore  soluble  and  bluer  ia  shade  than  those  from  the 
2.4-acid,  but  yellower  than  the  dyestuffs.  from  anthranilic 
acid  itself.  On  boiling  the  diazo  solutions  of  the  2.4-  aud 
acids  with  water,  the  former  yields  4-chlorosalicylic 
acid,  crystallising  from  water  in  white  needles,  melting  at 
203  (  ,iliil-t  tlie  latter  gives  6-chlorosalicylic  acid,  having 
a  similar  •■   and  melting  at    166'- C.     This  acid  is 

readilv  soluble  iu  water,  alcohol,  ami  most  organic  solvents, 
is  scarcely  volatile  with  steam,  and  gives  the  salicylic 
reaction  (violet  coloration)  with  ferric  chloride.  The  salts 
are  well  i  and   with   the  exception  of  the  silver 

■alt  are  vei  oluble  in  water. — T.  A.  L. 


'/    dant  Dgattuffs.     Noelting.     Chem.  Zeit.  190],  25, 
[SO],  860. 

Tin:  following  new  fasts   in  the   substituted  anthraquiuone 
(diphenylcne  diketonc)  series  of  dyestuffs,  show  tho 
modification  of  Liebermann  and   v.    Kostaneeki's   theories 
have  now  become  necessary.     (1)  ilystazarin — 

CuH,0,(OH),  [2:3] 

is  a  mordant  dyestuff,  but  inferior  to  alizarin — 
CHH,Os(OH),  [1 : 2], 

where  one  hydroxy!  is  adjacent  to  a  chomogenic  CO-gronJ 
(3)  Qninitarin,   CuHs<  >,(OH),    [1:4]    is   also  a  mordant 
dyestuff,  but  much  weaker  than  alizarin.     (3.)  Anthraru 
Ci4H,Os(OH)i  [1  :  j],and  anthraflavic  acid— 

C„tTA(OH)s[3:7] 

are  not  mordant  dyestuffs,  but  when  the  two  positions,  1- 
and  3" 7  are  occupied,  in  the  same  compound,  as  in  anthra 
chryeone,  CuH4Oj(OH)j  [1 :  3  :  5  :  7]  the  latter  show 
mordant-dyeing  properties  which  are  increased  by  th 
entry  of  two  sulphouic  groups.  (4)  Nitro  groups  confel 
mordant-dyeing  properties,  or  increase  the  same  if  already 
exhibited.     Thus,  chrysophanie  acid—' 

C11HiO.:(OH)XH3  [1:8:2] 

and  chrysazin,  Cutl,,0..(01l).,  [1 :  8],  are  not  mordant  dye 
stuffs,  but  letranitrocbrysazin — 

CkUACOI^^N'O.O^  [1:8:2:4:3:7] 

and  dinitro-anthrachrysone.  tetrauitro-anthrachrvsone,   and 
dinitro-anthracbrysone  disulphonic  acid  all  have  this  propert; 
Nitro  groups  also   increase  the  mordant-dyeing  propcttie 
of  azo  dyestuffs. — E.  L.  J. 


Dinitro-ortho-ani&iditie :  Chemical  Reaction  in  which  one 
of  the  Products  continues  the  same  Reaction.  R.  Meldoh 
and  J.  V.  Kvre.     Proe.  Chem.  Soc.  17,  [241],  185. 

The  authors  give  further  evidence  in  support  of  th 
constitutional  formula  assigned  to  the  dinitroanisidiu 
already  described  (this  Journal,  1901,  572).  The  3:4:6- 
triaminoanisole  and  the  corresponding  3  :  4-diamiuo-ii- 
acetaminoanisole,  both  form  azines  on  condensation  with 
benzil,  which  are  described.  The  view  put  forward  (he 
ci!.),  that  the  eliminated  nitro  group  comes  out  in  the  fori 
of  nitrous  acid,  is  oonrtrmed  by  quantitative  determination 
of  the  amount  of  diazo-oxide  formed  from  known  weights 
of  dinitroauisidine  in  acetic  acid  solution  with  accurately 
titrated  solutions  of  nitrite.  The  latter  was  added  to  the 
extent  of  one-fourth  of  the  theoretical  quantity  required  ou 
j  the  assumption  that  one  molecule  of  dmttro-auisidine 
requires  one  molecule  of  nitrite.  In  all  cases  the  diazo- 
oxide  produced,  as  determined  by  the  quantity  of  azo-fl- 
naphthol  compound  formed,  was  far  iu  excess  of  that 
capable  of  being  produced  by  the  nitrite  added,  thus  proving 
that  the  nitro  group  eliminated  by  the  nitrous  acid  continues 
the  process  of  diazotisation. 

PATENTS. 

Amido-benzoic  Acids,  and  of  Anthranilic  Acid  and 
Colouring  Matters  therefrom;   Manufacture  of  Suh.iti- 

tided .     (I.  B.  Ellis,  Loudon.     From  F.  A.  Pertsch, 

Avully,  Switzerland.     Eng.  Pat.  19,202,  I  let.  26,  1900. 

SaxiCTLic  acid  is  converted  into  5-nitro-2-amiuo-benzoic 
acid.  This  product  is  acetytated  and  reduced,  when  it  yields 
5 •  2-aminoacetainino-benzoie  acid,  which,  after  diazotlsatiou, 
combines  with  phenols,  amines,  and  their  derivatives  forming 
azo  dyestuffs.  These,  after  hydrolysis,  may  again  be 
diazotised  and  combined,  giving  disazo  dyestuffs.  If  the 
5  •  2-aminoacetamino-beuzoic  acid  be  diazotised  iu  alcoholic 
solution  aud  boiled,  acetamino-benzoic  acid  is  formed,  which, 
after  hydrolysis,  yields  ant'iranilic  acid. — T.  A.  I.. 


P- 
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louring  Matters  of  the  Anth  aclure 

ami    Production    of .     1!.  Willcox,    Lot 

■be  Badischc   .Vnilin  und  Soda   Fabrik,  Ludwigshafen, 
Germany.     Eng.    Pat.   20,719,    N'ov.    1G,    I9i 
Edition. 

ruE  halogen  derivatives  of  mono- or  di  amino  or   alphyl 
imino-anthraquinones  or  their  sulphonic  acids  are   I 
tith  ammonia,  or  with  suhstances  which   p      I  mmonia 

luring  the   reaction.     It'  necessary  the   products   may    be 
subsequently    sulphonated  by    any   suitable   method.      For 
ace,  in  kilos,  of  crude  anilino-anlhraquinone  sulph 
- ii -I i.-ntlt-i I  In   2011  litres    of  water   are.    treated    with  12 
is.  of  bromine    ami   well  stirred    lor    12    hours,  when  the 
mo-aniliiio-authruquinoue   sulphonic  aeiil  is   precipiti 
-    adding   salt.      Alter   filtering  drying,  10    kilos, 

mixi  '1  in  .-in  autoelave  with  50 

per  cent,  of  NH3)  and  heated  for  about  six   hours  to 
100    i  .      When   cold,   the    new    dye-tuff   is   salted    out 
gives,  on   chrome  mordanted  wool,  greyish-blue   to  bluish 
I  black  shades.— T.  A.  L. 

Indigo;  Impts.  iii  the  Manufacture  of  an  Initial  Material 

for  the  Production  of .    B.  Willcox,  London.     From 

The  Hadische  Anilin   und   Soda  Fabrik,   Ludwigshafen, 
Germany.     Kng.  Pat.  21,821,  Dec.  1,  1900. 

Tm;  specification  relates  to  the  preparation  of  phenyl- 
n'oll  o-carboxylic  acid,  by  causing  the  neutral  salts  of 
J  anthrauilic  acid  and  of  chloracetic  acid  to  react  on  one 
another  in  aqueous  solution  at  about  40'  ( '.  for  Mime  days. 
The  acid  salt  which  separates  is  then  filtered  off  and 
employed  for  the  production  of  Indigo. — T.  A.  L. 


tudigo  Leucn  Compounds  into  Indigo,  and  th  [pplication 
thereof  to  Covering  Textile  I'i/ires;  Impts.  in  the  Con- 
version of  - — -.  II.  Willcox,  London.  From  The 
Badischc  Anilin  und  Soda  Fabrik,  Ludwigshafen,  tier- 
many.  Eng.  Pat.  23,338,  Di  20,  l'JOO. 
Edition. 

THE  patentees  find  that  sulphur  reacts  with  Indigo  Ieuco 
compounds  such  as  indoxyl,  indoxvlic  acid,  and  Indigo- 
White,  the  leuco  compound  being  converted  into  Indigo. 
The  reaction  can  be  carried  out  in  the  presence  or  absence 
of  textile  fibre,  and  if  the  textile  material  he  impregna'ed 
in  parts  with  sulphur,  light  and  dark  blue  effects  are 
produced  when  the  fibre  is  passed  through  an  Indigo- 
vat.  The  method  is  also  applicable  for  printing  Indigo 
shades,  for  which  purpose  a  mixture  of  sulphur  an  1 
indophor  (indoxylic  acid)  is  printed  on  the  material.  (  h\ 
subsequent  steaming.  Indigo  is  formed  directlv  on  the 
libre.— T.  A.  L. 

Sulphide  Colour  [B/ae],  and  nf  its  Lcuco  Compound; 
Manufacture  of  a  .  1>.  B.  Hansford,  Upper  Nor- 
wood. From  L.  Cassella  and  Co.,  Frankfort-on-Main, 
•Germany.     Kng.  Pat.  21,310,  Nov.  24,  1900. 

The  blue  dyestuff  obtained,  according  to  Eng.  Pat.  It'. -247  of 
1900  (this  Journal,  1901,  889),  by  heating  p-dialkylamino- 
»  -  dihydroxydiphenylamine     with    sulphur     and    alkaline 
sulphides  cannot    be   successfully   purified    by   the 
given  in  the  specification.     The  patentees  now  find   that    if 
the  crude  melt  be  neutralised  with   hydrochloric  acid  the 
products  formed   separate  as  leuco  bases,   and,   after  well 
washing   with   water,   the   hydrochloride  of  the  pure  leueo 
hlue  may  he  dissolved  with  dilute   hydrochloric   acid  and 
salted   out   from    this   solution,  the    impurities    remaining 
undissolved.       The    soluble    leuco    hydrochloride    may 
oxidised  to  blue  by  air  in  an  alkaline  solution,  or  its  aqueous 
solution  maybe  oxidised  with  other  reagents,  such  as  fenic 
chloride.     The  aqueous   solution  of  the  Ieucohydrochl. 
-dyes   tannined    cotton,    and    may   then    be    subsequently 
oxidised.     It  is  also  suitable   tor  dyeing   wool.     Moreover, 
the  blue  dyestuff  gives   bright    blue   shahs   fast   to 
washing,    and     chlorine     on     unmordanted     cotton    from 
baths  containing  caustic  alkalis  or  alkaline  sulphides. 

— T.A.I. . 


turitig  Matt  therefrom  .-  Impt 

the   M  and . 

G.   I; 

a  du    Rh6n  lliard    P.   Monnet  at  I 

kyoi    .1 Eng.  Pa  86,  1900 

i'v  sulphonating  m-toluic  aldehyde  al  0     -S   C.  frith  fuming 
ilphuric  acid   (60 

byde      l  hi  readil)  condenses  with  dim*  Ibyl- 

aailine,    its     homologUi  i,     hlutsh- 

t  to  alkalis. — T.  A.  L. 

Vyestuffs  of  the   Anthracen,    - 

n  of .     H.   E.    Newl  in.     From    I 

fabrik, n   vorm.  F.  Bayei    a  ■at. hi,  Germany. 

Eng.  Pat,  21,897,  Dec.  3,  1900. 

Ai  ■  obdino  to    Eng.  Pat.   -  (this  J 

i  stuffs  are  obtaini  d  by  i         -  i    matic 

amines  on  hydroxyanthraquinones.  The  patentees  now 
describe  the  manufacture  of  new  dyestuffs  by  treating  with 
primary  aromatic  amines,  derivatives  of  erythro-owanthia- 
quinone,  having  the  general  formula — 

OH 
VCO./\b' 


u 


CO. 


It 


where  B  represents  halogen  or  nitro  group,  anl  K'  halogen 
or  a  sulphonic  acid  group.     For  instance,  di  pthro- 

oxyanthraqninone  and  p-toluidim  i  adensation  pro- 

duct which,  on  sulphonatiou,  yields  a  product  dyeing  blue 
shades  on  unmordanted  and  greenish-blue  on  chrome- 
mordanted  wool.— T.  A.  I.. 

Dyestuffs  containing  Sulphur;    Impts.  in  the  Manufacture 

ion  of  .     H.  B.  Newton,  I. 'union.     From 

The  Farbenfabriken  vorm.  F.  Bayer  and  Co.,  Elberfeld, 
many.     Eng.  Pat.  21,898,  Dee.  3,  I 

The  patentees  find  that  the  products  obtained   by  treating 
various    aromatic    compounds   with    sulphur    and     alka 
sulphides  react  like  tbiopbenols,  in  that  they,  1c  of 

alkylation  or  alphylation.  The  process  can  be  carried 
with  the  dyestuffs  themselves  or  when  dyed  on  the  fibre, 
employing  the  usual  reagents,  which  react  in  a  neutra 
alkaline  solution,  such  as  ethyl  or  benzyl  chloride,  the  salts 
of  alkyl  sulphuric  acid,  alkyl  sulphates,  chloracetic  acid  or 
its  amide.  Moreover,  certain  ammonium  derivatives,  such' 
as  dimethylbenzylphenyl  ammonium  chloride,  serve  as 
alkylating  agents  for  these  products,  and,  owing  to  their 
solubility  in  water,  are  distinct  from  other  alkylating  agents; 
They  are  also  inodorous. — T.  A.  L. 

Monobrom- Indigo  and  Dibrom-lndigo,  as  well  as    '•/ 
chlor-Indigo  and  Vichlor- Indigo,  and  Monochloi 
brom-Indigo ;  also     Methods  of    Dyeing    and     Printing 
with  the  said  Halogen- Indigos ;   Method  of  Preparing 

.      A.   Uahijen,   Hamburg,   Germany.      Eng.   Pat. 

11,022,  May  28,  1901. 

Indigo  in  the  dry  state,  or  in  presence  of  a  solvent  or 
dilucut,  reacts  with  bromine  or  chlorine  at  a  low  temperature, 
forming  the  products  enumerated  in  the  title.  The  new 
derivatives  are  very  similar  to  Indigo,  and  dye  from  a  vat  in 
the  same  way.  They  may  also  be  sulphonated,  although 
not  so  readily  as  Indigo  itself. — T.  A.  I.. 

Greenish-Black    Sulphurised    Directly    Dyeing    Dyestuffs 

for    Cotton;     Manufacture    of  .    A.   G.    Bloxam, 

London.     From  Chemische  Fabrik  Bragg,  A.  G.,  I 

Switzerland.      Eng.  Pat.  16,876,  Aug.  22~  I 

Benzene  sulphonic  acid,  or  one  of  its  homologues  or  salts, 
<  r  a  corresponding  sulphochloride  or  sulphamide  is  fi 
with  sulphur  and  an  alkaline  sulphide.  The  resulting 
products  dye  cotton  greenish-black  shades  from  baths 
containing  sodium  sulphide,  carbonate  and  chloride  or 
sulphate. — T.  A.  L. 
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V  -PKEPARING,  BLEACHING,  DYEING. 

PFINTING.   AND   FINISHING   TEXTILES, 

YARNS,  AND  FIBRES. 

rl,  Products. 
Spil      sind,  190  .  24,  [44],  45] 
101,242.) 

the  composition  of  certain  typical 

which  have  passed  through  liis  hands.     In  the 

brought  into  a  past;  condition   by 

these  was  a  slimy,  past)  mass 

[our;  it  was  odourless  and  had  the 

-  fS, starch   16'5,  ash  1*9  per  cent., 

with  an   alkalinity   of    1    per  cent,    caustic   soda.      Such    a 

would  require  to  be  neutralised  by  sulphuric  or 

Another  had  b  ■  d  with 

d  then  treated  with  acetic  acid:    analysis  showed: 

starch   6'9,  ash  0-08  per  cent.;  it  had  an 

action  and  yielded  0-14  per  cent,  of  acetic  acid  on 

distillation  with  steam. 

her  group  of  glazes  contain  calcium  and  magnesium 

chlorides,  the   object  of  which   is,  partly  to  increase  the 

liquefaction  of  thi  starch  and  partly  to  act  as  antiseptic  and 

leading.     One  of  these  was  :i   uniform,  pasty,  and  cloudy 

the  form  of  a  viscous  fluid  ;    it   contained  :  water 

calcium  chloride  21*67,  magnesium    chloride  0-0G, 

rch  14-27  per  cent.     Those  made  with  an  admixture 

of  magnesium  chic  ride  as  well  as  calcium  chloride  appeared 

in   the   form  of  transparent,  gelatinised,  wax-like  pieces. 

Two  samples  showed  the  following  composition  :  — 




1. 

2. 

Per  1 

"''-17 
K.'4!> 

Per  Cent. 
61"  19 

18-43 
7  Jl 

1-J  T.l 

Those  6nishes  which  contain  calcium  chloride  possess  the 
disadvantage  of  rusting  iron,  a  drawback  which  does  not 
occur  with  those  prepared  with  magnesium  chloride  only. 

This  type  of  size  is  largely  used  by  felt-hat  makers  under 
the  name  of  "  vegetable  glue." 

';  Lucon  *'  ma]  a'.so  he  cited  as  representing  another  class. 
It  forms  a  yellowish-white,  lumpy  powder  with  an  odour  of 
tallow.     It  lion  was  found  to  be  : — water  8,  starch 

(partly  dextrin  ised)  54,  tallow  •".,  salt,  clay,  and  sand  25, 
Boda-ash  B  pei  cent.  The  aqueous  Eolution  gave  a  red 
coloration  with  iodine  solution.  Lastly,  the  group  of  soluble 
starches  is  dealt  with.  'I  bese  products  give  char  solutions 
with  hot  water,  gelatinising  on  cooling  to  a 
milky  paste.  In  the  case  "I  dextrins  the  addition  of  10  per 
cent,  of  gin  red  an  advantage.     Glucose  makes 

the  goods  Eofter  and  more  pliable,  and  docs  not  fill,  hut  if 
used   alon  h   bas   a   greasy    feel  ;  dextrin   on   the 

othei  hand  hard  and  fills  them.    A  finish 

of  this  kind  ap]  ous,  milky,  sweetish  mass, 

with  a  slight  odour  of  potato  farina  ;  it  contained  :  water 
27*8,  po  '  ■  '.inn  '"l"',  and  sugar  (glucose) 

13-S  per  ...  at.— 3    I.  B. 

II  i   l ;  Action  o/Causti  Soda  on .    C.  E.  Washburn. 

tile  World,  Aug.  and  Sept.  1901. 

Tin:    author   has   subjected    various   woollen  yarns    to  the 

•i  of  caustic  sod,;   soli.i  i   concentration, 

tor  longer  periods,  at  different  temperatures,  and 

has  examined  the  tensile  strength  and  behaviour  towards 

Miffs   of  the   yarns   be  .Iter   treatment.     Ills 

lh  those  obtained  by  Buntrock  (this 

. Journal,  ik'js.    152).    The   maximum    increase   in   tensile 

strength  is  obtained  with  solutions  of  1-2    Tw.  (42    li.  or 


1  -41  sp.  gr.)  at  l::   (.-.,  by  wl  ich  in  live  minutes,  for  example '■ 
B  vain  ol  40  Strands  ha  vie:;   a  tensile  strength  ..f  12 -n  lb.  is 
erted,  after   treatment   and  washing  with    1    per  cent. 
sulphuric  acid,  into   a   yarn  showing  a   tensile   strength  ot 
57-0  lb. 

After  treatment  with  the  caustic  soda,  a  whiter  yarn 
obtained  h\  "ashing  with  a  1  per  cent,  solution  of  sub 
phuric  acid  than  by  using  dilute  niiiie  o  hydrochloric  acid, 
which  colour  the  wool  yellow.  Ammonia  can  be  used  in 
the  place  of  acid,  b.  t  it  acts  mueh  s'ower.  I!  the  can 
soda  is  not  entirely  removed  from  the  wool  before  drying, 
the  vain  is  harsh  and  brittle. 

author  likewise  tried  the  effect  of  adding  glvceiiu  to 
the  lye,  with  results  similar  to  those  obtained  1>\  Huntrod 
(This  Journal,  1898,  152.) 

The  combined  acti  >n  of  formaldehyde  and  caustic  soda 
somewhat  lowered  the  tensile  strength  of  the  fibre. 

Yarns  which  had  been  treated  for  five  minutes  with  lyes 
of  82  Tw.,  when  dyed  in  the  same  bath  with  untreated  yarni, 
wen    found  to  show  the  following  saving  :  — 

Mordant  Dins. — Dyestuff  saved—  '  the  amount  iced: 
time  saved  :    40  per  Cent. 

Basic  Dyes.  —  Dyestuff  saved  =  J  the  amount  used; 
time  saved  :  10  per  cent. 

Acid  Dyes. — Dyestuff  saved  =  J  the  amount  used;  time 
saved  :  30  per  cent.  Indigo,  too,  is  taken  up  better  by  the 
treated  wind  than  by  untreated. 

The  author  then  shows  that  by  weaving  untreated 
and  treated  vain  together,  or  by  printing  woollen  cloth 
with  caustic  s.  J  a  thickened  by  gum  t.agjcat.th  paste, 
and  then  dyeing,  various  colour  effects  may  be  produced. 
the  wool  which  has  been  acted  upon  by  caustic  soda 
acquiring  a  deeper  shade  in  the  dyebath  than  the  untreated 
wool. 

The  chemical  change  brought  about  in  the  wool  fibre  by 
the  action  of  caustic  soda,  and  subsequent  washing  in  dilute 
sulphuric  acid,  appears  to  be  the  removal  of  84  -45  per  cent, 
of  its  sulphur,  since  the  author  finds  untreated  wool  to- 
contain  3 -42  per  cent,  sulphur,  while  wool  after  treatment 
contains  only  0-53  per  cent.  This  sulphur  is  in  part 
removed  by  the  caustic  soda  in  the  bath,  and  partly  evolved 
as  sulphuretted  hydrogen  during  the  washing  with  diluto 
sulphuric  acid. 

In  determining  the  be3t  temperature,  it  was  found  that  if 
the  hath  was  cooled  to  5°  C.  caustic  soda  began  to  separate, 
and  the  yarn  began  to  lose  its  strength.  The  author  is  of 
the  opinion  that  if  it  were  possible  to  maintain  the  concen- 
tration of  82°  Tw.  at  0°  C,  the  tensile  strength  of  the  yarn 
would  be  even  more  increased  than  at  la    I '. 

A  machine  is  employed,  containing  three  compartments ; 
the  first,  for  caustic  soda,  should  be  copper- lined ;  the 
next  compartment,  containing  lukewarm  water,  should  be 
the  same  size  as  the  first,  and  built  of  iron  or  wood. 
Between  the  first  and  second  compartments,  is  a  pair  of 
squeezing  rolls.  The  third  compartment  is  copper  lined, 
and  contains  1  per  cent,  sulphuric  acid  solution.  After 
]  assing  from  the  acid  bath,  the  wool  may  be  either  washed 
by  hand,  or  may  be  passed  into  a  fourth  compartment. 

The  skeins  of  yarn  are  to  be  linked  into  a  continuous 
chain,  and  the  speed  of  the  machine  so  regulated  that 
exactly  five  minutes  would  he  required  to  pass  this  through 
the  caustic  bath.  The  material  to  be  treated  should  be 
thoroughly  scoured  and  wetted  before  passing  into  the 
caustic  soda  oi  82  Tw.  (at  ]5°  C.)  in  the  first  bath.  After 
leaving  the  fourth  compartment,  the  yarn  may  be  dyed  or 
dried  in  the  usual  manner. — II.  I. 

PATENTS. 

Artificial   Filaments,   Threads,   Horse  Hair  and  the  like  t 

Manufacture  .;/ .     F.  Lehncr,  Zurich,   Switzerland. 

Kng.  fat.  20,461,  Nov.  13,  1900. 

In    this  process  two  or  more    threads  of  cellulose,  nitro- 
cellulose, or  cellulose  derivative  (prepared  as  in  the  artificial 

ilk  process,  but  somewhat  thicker  ttan  such  filaments)  are 
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Uowed  to  run  together   through  a    i;lass   ; 
ftgr  tin  ii  ou,  and  whil: 

i  mutually  combine  into  a  perfectly  solid  single  thread. 

— K.  L.  I. 

Fibres  or  Filaments  f 
:   :■  Mat  1:1!  from  which  Fibres  or  Filaments  can  be 

ed  ;   Improved    Apparatus    tor    Production    of . 

i     I  .  Toplinm,  Ken  Gardens,  Surrey.     luig.  Pat.  23,157, 
I    Dee.  18,  1900. 

'in.  apparatus  consists  of  :i  cylindrical  vessel  contaiu 
liter  formed  with  an   internal  passu;  inieating   with 

Itemal  grooves  which  are  covered  hy  the  liltering  medium, 
ml  thus  securing  n  large  surfa  'c.  The  filtered  material 
.ilkn-t^  in  the  vessel  and  pn  sea  out  through  an  arm  (which 
at.  is  the  vessel   a  short  -:  i  as   to  form  a  trap  for 

Jr-bubhles)    to    the    forming     no/zle,    which   is    specially 
I  to  facilitate  cleaning. — K.  L.  J. 


Thread  from    Cellulose  Solutions;  Manufacture  of . 

J.  Imray,  Loudon.       From   K.  iironnert,  Niedermorsch- 
ireiler,    Alsace,  and  M.  1'ieinerv   and   J.  Urban,   both  of 
Dremmeu,   Aachen,  Germany.     Eng.  Tut.  1303,  Feb.  28, 
<    1900. 

mi  lose,  dissolved  in  ammoniacal  eupric  oxide  solution 
>r  zinc  chloride  solution,  is  expressed  into  sulphuric  acid 
■olution  containing  from  30  to  05  per  cent,  of  real  acid.  \ 
Maker  acid  solution  produces  threads  deficient  iu  tenacity. 
and  acid  stronger  than  the  above-mentioned  limits  attacks 
heir  substance,  50  per  cent,  acid  being  the  optimum  for 
uost  purposes. — R.  L.  ,7. 

is;     Treatment    of ,  for    rendering    it     ' 

proof,    and      increasing      its     Fire-resisting      Qui 
M.  Raphael.     Eng.  Pat.  11,856,  June  10,  1901. 

See  under  IX.,  page  1212. 

fabrics;   Treating  ,  with    liquids.      G.  H.   France, 

Bradford.     Fug.  Pat.  18,079,  I  tetober  11,  1900. 

An  improved  method  andapparatus  for  discharging,  drying, 
lileaching,  or  otherwise  treating  textile  fabrics,  particularly 
heavy  cotton  tissues,  which  are  liable  to  be  creased  in  such 
operations. 

The  bath  employed  in  treating  the  tissues  is  contained  in 
1 1  long  vat,  the  back  of  which  is  inclined  at  an  angle  of  15°,  I 
while  its  front  is  vertical.  A  revolving  winch  is  mounted 
iiit  a  suitable  height  above  it.  The  "  pieces  "  of  tissue  to  be 
treated  are  fastened  together  end  to  end,  and  then  passed  in 
i  continuous  manner  through  a  guide  eye  over  the  winch 
into  the  vat.  After  a  considerable  length  of  tissue  has  been 
received  in  the  vat,  the  end  first  fed  into  this  is  passed  up 
jbetween  a  pair  of  guide  bars  over  the  winch  and  down  again 
iuto  the  vat.  This  is  repeated  until  the  tissue  has  arrived 
at  the  exit  end  of  the  machine,  when  it  is  withdrawn  by  a 
pair  of  squeezing  rollers.  After  passing  through  a  cooling 
or  rinsing  tank.it  may  be  taken  to  another  macbiue  for 
further  treatment. — E.  B. 

Di/eing    Apparatus.        J.    O.    Obermaier,    Rheinpfalz, 
Germany.     Eng.  Fat.  15,191.  Aug.  25,  1900. 

1'nu  object  of  this  invention  is  to  provide  apparatus  for 
dyeing  cotton  materials  with  certain  dyestuffs,  such  as  the 
sulphur  dyestuffs,  as  much  as  possible  in  the  absence  of  air, 
nabling  the  greater  part  of  the  dyestuff  which  it  is 
ssary  to  employ  to  be  lapidly  and  economically 
recovered,  and  for  rapidly  and  thoroughly  rinsing  the 
materials  after  dyeing. 

Between  a  pump  a  (see  figure-)  and  a  dye-vat  6  uvo 
three-way  cocks  c,  on  the  suction  pipe,  and  d,  on  the 
delivery  pipe,  are  arranged,  c  is  in  communication  through 
a  pipe  i  with  a  water  tank  (not  shown),  and  ./  is  connected 
through  a  pipe  c.  with  a  dye-liquor  reservoir  f.  g  is  a  water- 
supply  cock,  and  there  is  a  water-discharge  cock  at  the 
jbottom   of   the   dye-vat.       Over    the    orifice    of   the    pipe 


dye  yat,  tl 
v  distributing   o  mo  providi  d   « ith  bpi 

rounded  by  a  perforated  drum  /.. 

At  the    beginning  of   tiled;. 
is  filled  with  water,  ami  t! 

I 
then  added,  and  the  bath  U  further  circulated   wh 
take- place    When  this  op  rat  iniahed,  thi 

cocks  are  turned  and  Forced  into 

f.     A<  it  is  ne  itod  solutio 

the     dyestuffs,    from    which    only    a    small     prO| 
abstracted   by  the   cotton,  t  I    pari   of  lh 

rnpjoyed,  is  ihus  recovered  for  use  again.     '  [orei 
the'recovery  is   effect  ' 

a  minute's  time,        q  to 

deposits    of    dyestuff    upon    the    mat. 

imposition  quor  by  the  air,  do  nol 

i-  the  case  when  centrifugal  an  I 

I  m  recoverii  -  of  the  liquor. 


Dykini.    Apparatus. 

By  again  changing  the  position  of  the  cocks  c  and  d  and 
opening  the  water-discharge  cock,  water  is  can- 
through  the  materials   from,  the  inside  to  the   outside  of  the 
drum.       The  materials   tire   thus    effectually   rinsed,   the 
operation  being  accomplished  with   most  dyest 
minute's   time,  whereas  in   the   apparatus   hitherto  in 
1 — 2  hours  have  been  required  for  the  purpose. — K.  I! 

JesFast  against  Washing  ,•  Manufacture  or  Production 

on  tie  •   .     11.  E.  Newton,  London,     From 

The  Farbenfabriken   vorin.  F.  Bayer  and  Co.,  Elberfeld, 
Ge  many.     Eng.  Pat.  913,  Jan.  14.  1901. 

In  place  of  using  diazotised  p  nilraniline  for  developing  the 
"  Benzonitrol "'  or  ••  Nitrazol  "  colours,  the  patentees  employ 
the  diazo  derivatives  of  the  dichloro-anilines  NIL,  :  CI. .= 
1:2:4,  1:2:5,  or  1:3:4.  The  shades  obtained  are  remark- 
able for  their  fastness  to  washing.  For  example 
Blue  IS,  when  developed  with  diazotised  diehloro-aui! 
yields  a  clear  greenish  blue,  and  Primuliue,  developed   ia 

line  way,  gives  a  bright  greenish-yellow  shade  "hi 
fast  to  washing,  whereas  the  yellow  obtained  with  Primuline 
ar.d   diazotised  /)-nitraniline   bleeds   on  to  the  interwoi 
white  fibre  when  washed. — T.  A.  L. 

d  2 
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I  .     C.  I>.  Abel. 

Lnilinfabrisation,  Bi  rlin. 
285,  Jan.  19,  I! 

■    irhich    have    been   dyed    with   sulphur 

ae  tender  on  being  stored,  most  probably  as 

sing  action  of  the  air  upon  the  dyestuffs, 

sequent  formation   of  acids   which   attack   the 

lided    by  treating  the   materials, 

>,ih    alkaline   oxidising    mixtures,   such    as 

sodium   peroxide,   potassium    t'erri- 

i>  urn  permanganate,  sodium  hypochlorite,  and 

--iutu  chromate,  as  in  the  following  examples: — 

bath  is  prepared  of  caustic  soda  and  sodium  hypor 
ontain  1 — 2  e.c.  of  caustic  sola  ;  •   at 
per  cent,  (of  the  weight  of  the  cotton) 
chlorine.     The   cotton   material,  previously    dyed 
Sulphur  Black  T,  is  introduced  into  the  bath,  which  is 
-lowly  to  boiling.      The  material  is  afterwards 
and  dried. 
2.  The   material  dyed  with  Immedial  Black   is  boiled  for 
•  half  an  hour  with  2  pel  cent,  of  its  weight  of  potas- 
sium chromate  and  5   per  cent,  of  its  weight  of   sodium 
carbonate.     It  is  then  washed  and  dried.— E.  B. 


VI-COLOURING  WOOD, 
LEATHER,  Etc. 

PATENT. 


PAPER, 


Production  of  Designs  or  Representations  ;   Pigment.*  and 

Dyes  n-ith  relation  to  the .    J.Stevenson,  Edinburgh. 

Eng.  Tat.  17,783,  Oct.  6,  1900. 

iKDISC   to   this   invention  designs  are  produced  from 

permanent  aud  non-permanent  pigments  or  dyestuffs,  either 

together  or  superimposed.     By  the   fading   caused  by 

.   exposure   to  the    atmosphere   or  internal   chemical 

in,  the  non-permanent  colour  is  changed  or  disappears, 

whereby  the  production  of  many  pleasing  colour  effects  in 

-  claimed. — H.  I. 

Printing  Tin/Jute  in  Dead  or    Dull    Colours ;   Process  of 

.    H.  Bayerthal,  London.    From  Fr.  Ewers,  Lubeck. 

Kng.  Pat.  11,745,  June  8,  1901. 

I'm-:  tinplate  is  first  spread  all  over  with  a  ground  colour 
made  from  a  .prick  drying  varnish  mixed  with  any  "  earthen 
or  metal  •  dour  and  glycerin  or  "  stearine  oil."  The  pre- 
paration is  spread  thickly  by  a  rubber  roller,  to  which 
"  the  surface  of  the  coating  will  adhere  owing  to  its 
flexibility,  the  result  being  a  grainy  rough  appearance 
which  makes  the  colours  appear  dead  or  dull."  The 
coloured  design  is  printed  in  colours  such  as  are  usually 
employed. — U.  I. 

TIL-ACIDS.  ALKALIS,  AND  SALTS. 

ic  Acid  Solutions  al  Properties  of . 

V.  H.  Veley  and  .].  J.   Manley.     1'roc.  Roy.  Soe.  1901, 
69,  [452],  86— 119. 

: Hi  authors  have  plotted  the  contractions  which  occur  on 
mixing  nitric  acid  and  water  against  the  percentage  com- 
mon of  the  diluted  acid,  and  find  changes  of  curvature 
at  point-  corresponding  to  hydrates  of  nitric  acid  with  1  1, 
7,  4,  :!,  \\.  and  1  inols.  of  water. 

similarly,  in  the  case  of  the  refractive  indices,  the  most 
Iced  points  of  curvature  corn-pond  to  the  14,  7,  and  1 ', 
hydrates. — J.  S. 

Condensing  Tourers  for  Noxious  (iascs.     J.  <;.  Clemmer. 
Eng.  and  timing  J.  1901,  72,  [15],  4.13— 455. 

THE   author   recommends    pipe   towers  packed   with  coke, 

ad  of  the  usual  brick  towers,  for  condensing 

-      The  former,  in  consequence  of  their  thin  walls,  do 

■  retain  the  heat  of  the  gases  from  the  furnaces,  and  they 


have  a  greater  capacity  per  sectional  area  than  brick  towers 
It    is   stated    that  one   pair  of  pipe  condensing   towers,  a;  J 
shown  in  the  accompanying  figures,  wiil  condense  as  mad 
gas   as   a  brick   i>r  -tone   condenser,  6  ft.  by  6  ft.  in  crosi 
section.     The  towers   described  and   illustrated  are  for  th; 
purpose  of   condensing  noxious  gases,  but  they  may  be  al* 
used,  with  slight  modifications,  for  condensing  hydrochlori 
acid.      Fig.  1  is  a    side   elevation  of  the  tower-,  whilst  th 
smaller    diagrams    show    the    details   of  construction,   th 
figures  giving  the  numbers  of  the  different  pails  require- 
being  for  a  set  of   three  pairs  of  pipe  towers.     The  tower 
are  built  of  ordinary  sewer  pipe,  and  are  bound  in  with  iro 
straps  or  clamps,  several  layers  of  roofing  felt,  coated  nil 
soft  tar,  being  interposed  betweeu  the  pipe  aud  the  clamp 
the  latter  is  also  coated  v/ith  soft  tar.      lt'a  pipe  cracks,  th. 
crevice  is  filled  with  a  mixture  of  China-clay  and  soft  ta 
of  the  consistence   of  putty,  and   the  joint  clamped.     Tb 

Fig.  1. 


lower  section  of  the  tower  is  packed  with  chemical  brie 
crib  work,  so  as  to  sustain  the  packing  of  coke  in  the  upp 
sections.  It  is  advisable  to  pack  the  joints  between  ti 
sections  of  piping  with  one  strand  of  asbestos  rope,  and 
cover  this  with  a  layer  of  the  mixture  of  China-clay  and  ts 
The  tops  of  the  towers  are  closed,  and  the  gases  prevent! 
from  escaping  at  that  point  by  inverted  "  chemical  ware 
cups  sealed  with  the  condensing  water.  The  condensit 
water  may  be  distributed  from  the  spigot  on  to  the  perforati 
tops,  in  the  openings  covered  by  the  inverted  cups,  or  ; 
oscillating  trough  maybe  used.  The  stones  for  the  bas 
of  the  towers  are  hollowed  out  to  provide  a  receptacle  f 
the  condensed  gases,  and  a  hole  is  drilled  through  from  tl 
bottom  of  the  hollow  part,  for  the  removal  of  the  condensi 
products.  The  stones  are  then  treated  with  hot  tar,  to  rend 
them  capable  of  resisting  the  action  of  the  condensed  gosi 
For  draught,  a  steam  jet  controlled  by  a  valve  may  be  used 
the  outlet  pipes,  or  the  latter  may  be  run  down  to  tin-  ear 
anil  connected  to  the  chimney  tines,  with  a  damper  betwei 
them  for  control. 


toe.  si,  1801.] 
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Nitric  Acid  ;  Manufacture  of 

See  page  1189. 


C.  W.  Volney. 


Boric  Acid;  Determination  of .     Partheil. 

See  under  XXIII.,  page  1244. 

PATENTS. 

Alkaline   Chlorides  ;  Electrolytic  Decomposition  of , 

and    Apparatus   therefor.     J.   D.   Gilrnour.     Eng.   Pat. 
18,397,  Oct.  16,  1900. 

See  under  XI.  A.,  page  1220. 

Alhali  Salts   (Chlorine  and  Caustic   Soda  and  Potash')  ; 

Decomposition  of by  Electrolysis,  and  Apparatus 

therefor.    J.  Greenwood.  'Eng.  Pat.  22,406,  Dec.  8, 1900. 

See  under  XI.  A.,  page  1220. 

Liquid  and    Gas ;  Process   and  Apparatus  for    Treating 

Materials    with    [Manufacture    of  Bicarbonatcs'] . 

P.  Xaef.     Eng.  Pat.  17,054,  Sept.*25,  1900. 

See  under  I.,  page  1195. 

Sulphuric  Anhydride  ;  Manufacture  of ,  by  the  Con- 
tact Process.  O.  Irnray,  London.  From  Farbwerke 
vornials  Meister,  Lucius  und  Brii  ning,  Hoechst-am-Main, 
Germany.     Eng.  Pat.  1385,  Jan.  21,  1901. 

It  is  found  that,  although  at  a  temperature  of  400°  C.  or 
slightly  over,  the  oxidation  of  SO;,  in  presence  of  air  and 
catalysing  agents  is  practically  complete,  with  no  reverse 
action,  yet  the  progress  of  the  reaction  is  very  much  slower 
than  at  the  temperature  of,  say  500°  ;  but,  at  the  latter 
temperature  there  is  a  tendency  for  the  S(  >3  formed  to  split 
up  into  SO.,  and  O.  The  present  invention  consists  in  con- 
ducting the  process,  first  at  the  higher  temperature  to 
obtain  the  advantage  of  the  far  greater  speed  of  reaction, 
and  in  completing  it  at  the  lower  temperature,  at  which  no 
reversal  takes  place.     This  may  be  done  in  two  ways :  first, 


—A 

before  the  single  contact  hitherto  used,  a  smaller  contact  is 
inserted  with  a  reacting  temperature  for  the  burner  ga 
of  about  530°  C,  where   about  three-fourths  of  lb 
rapidly  oxidised ;    the   gases   are   then  cooled,   either  "by 
admission  of  cold  non-acting  gases,  or  by  an  external  set 
of  pipes,  to  about  430",  and  passed  into  the  second  con 
chamber  for  completion  of   the  process.     Second,  the  con- 
tact chamber  is  enlarged,  the  gases  entering  at  about    i 
and   leaving   the  chamber  at  about  430J,  similar  means  for 
cooling  as  described  before  being  used. 

The  following  list  of  substances    available  as  catalytic 
agents  is  given  : — 

1.  The  metals  of  the  platinum  group. 

2.  The   oxides   and  sulphates  of  Fc,    Cr,   Xi,  Co,   Mn> 
I'r,  Cu. 

3.  The  oxygen   compounds   of  Al,  Be,   Zr,  Ce,  Di,  La,. 
Th,  Ti.  Si,  and  of  nearly  all  rare  metals. 

4.  Mixtures  of  Xo.  1  with  one  or  more  substances  of  Nos 
•J  and  3. 

5.  Mixtures  of  two  or  more  of  the  substances  mentioned 
under  Nos.  2  and  3. 

Agents   Nos.    2,   3,  and   5  are   efficacious   only  at  high 
temperatures,  hence,  one  of  these   maybe  &   for 

platinum  in  the  hotter  part  of  the  contact  chamber ;  while 
for  the  low  temperature  contact  zone,  substances  Xos.  1 
and  4  only  are  found  to  be  applicable.  Kefereuce  is  made 
to  Eng.  Pat.  3166,  1888,  German  l'at.  113,932,  and  to  Em  . 
Fat.  285,  1899  [this  Journal,  1S99,  1124].— E.  S 

Nitrogen   and  .Xitrous  Oxide ;   Manufacture  and  Use  of 

,  from    Atmospheric  Air.     I!.    Marston,    Leicester. 

Eng.  Pat.  19,074,  Oct.  25,  1900. 

Am,  previously  treed  from  carbon  dioxide,  is  passed,  with 

ulated  proportion  of  hydrogen  or  of  such  b; 
containing  hydrogen,  as  ammonia,  into  a  heated  retort  con- 
taining copper,  iron,  or  other  oxidisable  metal.  It  is  stated 
that  thus  a  mixture  is  obtained  of  nitrogen  with  nitrous 
and  other  nitrogen  oxides,  which  latter  are  removed 
by  passage  of  the  gases  through  scrubbing  towers  containing 
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. 

by    treatment  with   a 

■    -     as  to  leave  a 

n  and  nitrous  oxide.     This 

I  to  be  superior  as  an  anaesthetic 

iration  of  nitrous  oxide 

gen  uni  be  effected  either  by 

.  de  in  water  and  its  subsequent  libera- 

v  subjecting   tl>e   mixture  to  sufficient 

liquefy  the  nitrous  oxide, 

It      •        Apparatus   for   adjusting  the 

air  and  hydrogen  or  ammonia  passed  into 

scribed. — E.  S 

n  of .    G.  X   Vis,  Schwcizerhalle, 

376,  Jiu.  4.  1901. 

itaining  other  sulphates,  or  calcium  or  magnesium 

i  ii-um.  is  treated  with  sodium  sulphate 

form  with  them  magnesium  or 

iom sulphate  and  sodium  chloride,     Fhon  slaked  lim     - 

•     ipitate   magnesium   hydroxide,  any  calcium 

hate  thus  formed  being  also  precipitated,  as  the  brine  is 

have  been  originally  saturated  with  that  sul- 

The   brine   thus  fn  oagnesium   -alls  and 

I  :t-    is     treated    with    ammonium 

in    the   proportion  necessary  to  decompose  the 

m  present    and  precipitate  calcium  carbonate.     The 

:  om  the  precipitate,  is   evaporated  until  only 

it  15  per  cent,  of  its  original  volume  remains,  the  salt 

-ited  being  removed.     The  ammonium  salt  used  is  then 

in  the  mother  liquid  as  sulphate,  and  the  liquor  is 

he  treatment  of  fresh  brine,  to  which  slaked  lime 

tided,  and,  if  necessary,  sodium  sulphate.     The  brine 

d   is   stirred  for  several  hours,  then  filtered,  and 

on    dioxide    is    passed  in   until  no  further  precipitate 

The     ammonium    salt    originally   use<l    is    thus 

.  ered  continuously  in  the  mother  liquors. — K.  S 

logen   Compounds;  Manufacture   of ,  from  Gas 

lining    Ammonia.      E.   I*.    Besemfelder, 
■  Berlin.    Eng.  Pat.  -1,323.  Feb.  28, 

ammoniacal  gases  prodnced  by  the  destructive  distil- 

o    of   organic   nitrogenous   matter,    preferably    in   the 

:,ner   described    in  Eng.    Pat.   13,830,  1899 

-    Journal.  are  passed  through  a   rope  or 

cr  fed  with  cold,  strongly  alkaline  liquid,  whereby 

ionium   salts   are  decomposed   with  liberation  of  am- 

ia  ;     the   gases   are    then    dried    by    passage   through 

bhere  contai  stic  lime  before  being  led  to  the 

cvanogen  generators.      The-e  contain   incandescent   coke, 

oed  to  have  been  in  previous  use.    The  contained  e 

expelled  bj     pa-  residue,"  that  is,  the  inflammafali   - 

bo   lers   from    the   cyanogen  absorbers.     The 
generator  is  then  heated  or  "blown  hot,"  by  compressed 
and  the  gases  of  combustion   are  blown  out   In 

which   the   purified  ammoniacal  pases   are 

admitted.     When   the  temperature   falls   too  low  for  the 

>  go  on,  the  process  is  repeated.     The  generators 

nr,  each  of  which   is  separately 

.  to  a  common  chimney  flue,  and  to  a  cyanogen 

rher,  and  is  fitted  with  pipes  for  admission  of  "gas 

due,"  and  ..f  compressed  air.  for  blowing  the  coke  hot 

d  needful.    They  have  ashpits  and  a  carbon  feed,  and 

ked  in  a  continuous  cycle.— 

I    ■    ,,  .  :  Heating  for  thi   ■"  ■  •  f  Dccom- 

<         ring,  or  Distilling  them.     Process 

und  for  .     P.  Naef,  New  York,  U.S.A. 

>3,  Sept.  25,  1900. 
apparatus  1  with  especial   reference  to  the 

D    of   sodium   bicarbonate    of    the   ammonia-soda 
ate.     The  bicarbonate  is    charged  by 
per  and  conveyor  into  the  upper  end  of  an 
i    bai  tng    i   hop]  ei    connection  at 
ir,  but  reversely- 
lower  cylinder,   having    a   discharge  hopper,   on 
.    ,     be    mounted  for   the   corn- 
er a  pipe  conveying  combustible  gas  may 


enter   the  lower  end   of  the   bottom   cylinder,  inside  which 
-  :>  burned  by  aid  of  air  heated  by  passage  through 
the  discharging  hopper,     lloth  cylinders   contain  series  of 
perforated  agitating  devices,  arranged   in   sections,  radially  I 

from  each  other,  varieties  of  which  ar,-  shown. 
Carbon  dioxide  is  passed  from  a  heater  into  the  upper 
cylinder,  so  a-  to  flow  in  opposite  direction  to  the  | 
ot  the  bicarbonate,  and  bus  exit  from  the  upper  end  into  I 
dust  chamber,  and  thence  to  a  washer  or  absorber  for 
collection  of  the  ammonia.  By  means  of  suitably  connected 
and  valved  pipes,  the  heated  carbon  dioxide  i~  also  circu- 
lated through  the  heater  and  the  lower  cylinder,  the  carbon 
dioxide  liberated  in  which  goes  partly  through  the  connect- 
ing hopper  into  the  upper  cylinder,  and  partly  to  the  beater 
for  circulation.  Thus  the  bicarbonate  i-  converted  into 
carbonate  iu  an  atmosphere  of  heated  carbon  dioxide, 
partly  extraneous  and  partly  derived  from  the  bicarbonate. 

-  E.  S. 

VIII.-GLASS,  POTTERY,  ENAMELS. 

Glass;   Plasticity  and  Adhesiveness  of  Diamond-rut  , 

at   ordinary  Temperatures.     J.  Piccard.     Her.  34,  [U], 
3635—3639.         • 

It  is  certain  that  glass  possesses  a  certain  amount  of  plasticity 
(capacity  of  movement  of  the  molecules  beyond  the  limit 
of  elasticity)  not  only  on  heating,  but  al<o  at  ordinary 
temperatures ;  but  it  is  questionable  whether  it  combines 
with  this  the  property  of  adhesiveness  (union  of  separata! 
parts,  capacity  for  being  welded).  The  question  was,  e.g., 
whether  a  fine  crack  in  a  piece  of  glass  could  be  made  to 
disappear  at  ordinary  temperatures  so  that  the  rigidity 
would  be  restored,  if  not  completely,  at  least  to  a  con- 
siderable extent.  To  answer  this  question,  the  author  has 
experimented  by  means  of  diamond  cuts. 

When  a  scarcely  visible  scratch  made  on  a  plass  plate 
with  a  good  diamond  is  examined  under  the  microscope,  it 
is  seen  to  consist  of  two  distinct  parts.  On  the  surface  is 
a  channel  002  mm.  broad  and  0-01  mm.  deep,  formed 
partly  by  splintering,  partly  by  the  plastic  movement  of 
the  glass  to  either  side  ;  this  plays  a  subordinate  part  ii 
the  breaking.  From  the  bottom  of  this  channel,  a 
capillary  slit  extends  perpendicularly  into  the  plass  to 
depth  of  0-05 — 01  mm.  This  crack,  which  at 
extends  only  to  one-tenth  or  one-twentieth  of  the  thickni 
of  the  platp,  weakens  it,  and  by  a  tap,  or  snapping  actii 
is  widened  till  the  plate  breaks.  In  this  capillary 
where  the  breaking  process  goes  on,  we  also  see 
beginning  of  the  re-uniting  or  healing  process. 

The  natural,  rounded,  crystal  edge  of  a  "cutting" 
diamond — as  contrasted  with  a  "writing"  diamond,  made 
from  a  sharp  splinter — produces  a  jagged  scratch  on  a 
glass  plate,  and  causes  an  uneven  break.  Hence 
necessary  to  use  a  mechanical  device,  so  that  the  diamond 
produces  a  uniform  clean  cut. 

The  author  takes  a  strip  of  clear  window  or  plate  glass 
about  70  em.  long,  and  exactly  10cm.  wide, and  on  one  side, 
with  any  diamond,  divides  it  into  14  nnmbcred  squares, 
and  on  the  other  side  makes  a  fine  cut  with  the  special 
diamond  along  the  whole  length  of  the  strip,  which  is  then 
broken  so  as  to  give  12  good  pieces,  10  cm.  long  and  ")  cm. 
wide,  and  each  divided  into  equal  squares  by  the  fine 
diamond  cut.  These  are  placed  iu  two  groups  of  six  pieces 
each,  and  used  the  one  for  the  immediate,  the  rest  for  the 
supplementary  strength  tests. 

For  the  strength  test  they  are  clamped  horizontally,  near 
to  the  cut,  which  is  on  the  upper  surface,  between  t>vo 
carefully  levelled  metal  plates,  anil  the  free  ends  loaded  with 
a  tin  box  (fastened  on  by  a  stirrup)  into  which  shot  arc 
poured  till  the  plate  breaks,  and  the  weight  of  the  Bhot,  fatj 
noted.  The  shot  must  be  added  regularly,  as  the  breaking 
depends  not  only  on  the  weight  but  on  the  time  during 
which  it  acts. 

The  other  six   pieces  are  loosely  clamped  with  the  cut 
downwards    in   a  horizontal  tin  gutter,  and  the  fri 
either  not    loaded   at  all,  or  with  50,  100,  200-grm.  lead 
plate-,   and  allowed   to  rest.     After  one,  two,  or  three  days 
they  an  d  to  strength   tests  like  the  others,     liy 

this  means  a  constant  increase  in  carrying  power  is  developed. 


|i.v.  si.  r.mi.i 
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Ull 


llir  load   necessary  to  break  a  gl ass  1-5— 2-0  uiin.  thick 
oonside  >  il  equal  to   ion  irv  to 

eak  a  plate  with  the  diam  md  cut,    li   I  al'tei    i    i 
rt,  86,  or  an  increase  of  20  per  cent.     Thus   til 

it  le  tsl  the  plasticity  of  gl .i-  -   il  ordinary  te 
a  be  indicate  1  numerically.     To   the  qui 
w  deep  tin'    'licet   of   the   diamond  cut   extends  in   tin 
lg»,  the  answer  is,   that  by  carefully    obliterating   the 

[■with   gypsum  cement,  the   plate   will   attain  the 
me  rigidity  its  an  uu  ml  plate  of  the  same  thickness. 

— W.  ('.  II. 

Glass;   Method  of' Colouring .     N.  Mcurer. 

Monit.  dram.  32,  [14],  103 

idisg   to   the  author   :i   yellow,   brown,  red,  or  black 

ilonr  can  be  imparted   to  ghss   by  adding  carbon,    pi 

ily  in  the  form  of  sifti  1  ami  slightly  moistonel  lignite,  to 

e  charge  of  glass   metal    previous  to  melting.     The  pig- 

intary  power  of  lignite  is  said  t)  be  thn r  four  tim 

■eat    :f<   that   of  manganese  peroxide,  whilst   the  relative 
st  m  the  I  wo  ingredients  is  given  as  about  I  :  2J. — C.  S 


I  'otter  i :  Flowing  Under-Gla-e  Colours  in  — .     J.  Salt 

Monit.  Ceram.  32,  [IS],  138. 

m:  flowing  of  these  printed  colour-  (chiefly  blue,  black, 
id  dark  green)  under  the  glaze  when  fired  is  produced 
v  the  aid  of  copper  oxide  added  to  the  colours  themsclvt  s, 
r  by  placing  a  mixture  of  lime  and  common  sa'i  in  the 
Iflgar  along  with  the  printed  ware.  The  presence  of  tin 
impounds  and  sodium  chloride  in  the  covering  glaze  may 
Iso  produce  a  similar  result. 

For  blue,  the  author   prepares  a   flux  of:  Xevers  sand, 

ii   kilns.;    "Cornwall   stone,"  t!  ;    calcium    carbonate,    I; 

orax.   3-5    kilns.,   strongly   calcined   in    the    biscuit   kiln. 

he  preparation  applied  to  the  ware  is  composed  of:  above 

i  ux,  2,500   grms,  ;  copper  oxide,  250;  cobalt   oxide,  2,500 

rms.,  ground  and  passed  through  a  fine  sieve. 

For  black,  1  •  5  kilos,  of  dry  ("  sec  ")  copper  sulphate  and 

■15  kilos,  of  potassium  chromate  are  dissolved  separately, 

,ieh  in   .'t   litres   of   water,  and   then  mixed.     After  _>5 — 30 

uiuutes  the  precipitate  is  filtered,  washed,  and  dried.     The 

iroduet,  weighing  1  ■  75  kilos.,  is  gently  calcined  in  the  glaze 

nmace,  finely  ground,  and  washed,  the  weight  being  thereby 

educeil    to    000    grms.       When    printed    and    tired    under 

daze,  this  preparation  gives  a  handsome  black,  surrounded 

II  a  bluish  green  aureole. 

A  second  quality  black  is  obtained  by  the  following 
nethod  : — Two  fritts  are  prepared,  the  one  (V)  by  in- 
timaiciy  mixing  125  parts  of  copper  oxide  with  75  parts 
)f  chromium  oxide;  the  second  (1!)  by  calcining  in  the 
glaze  kiln:  Foutainebleau  sand,  100  parts;  sodium  phos- 
phate, luO;  lead  oxide,  80;  pegmatite,  70;  calcium  car- 
honate,  50;  borocalcite,  20;  kaolin,  40;  and  fluor  spar, 
:)0  parts.  Of  these  ingredients,  700  parts  of  fritt  A  and 
100  of  fritt  B  are  finely  ground  along  with  7.3  parts  of 
talcium  carbonate  and  25  of  sand. 

In  many  cases,  however,  the  salt  and  lime  mixture  is  to 
he  preferred,  provided  care  be  taken  not  to  place  the 
saggars  anywhere  near  other  printed  pieces  in  the  kiln, 
Specially  such  as  are  decorated  with  cobalt  colours,  since 
itter  are  liable  to  alteration  by  the  evolved  gases. 
The  mixture  employed  consists  of:  red  lead,  100  puis; 
common  salt,  50  parts,  quicklime,  50  ;  borax,  50  puts. 
It  is  best  placed  in  a  snail  receptacle  near  the  top  of  the 
saggar,  so  as  to  obtain  the  most  uniform  distribution  of 
the  gases. — C.  S. 

PATENT. 

l'.nami lied  Articles  ;  Manufacture  of -.     J.  1{  ipoport, 

Budapest.     Eng.  Pat.  18,014,  Sept.  9,  1901. 

In  Ibil  process  the  powdered  colours  are  applied  to  the 
object  to  be  enamelled,  in  small  heaps  placed  side  by  side, 
<U  in  separate  or  mixed  layers,  and  s  >  arranged  that  in  the 
kiln  the  colours  shall  be  on  the  highest  parts  of  the  object, 
and  will  consequently  when  fused  flow  over  it.  More 
powder  should  be  taken  thau  is  required  to  cover  the 
surface  treated,  the  excess  being  allowed  to  drain  off. 

— W.  C.  H. 


11. 


-BUILDING  MATERIALS,  CLAYS, 
MORTARS  AND  CEMENTS. 


I  '/limil,   U       I  'onstl  il     It..;  I  .  !  ',  , 

(I.  I.  iii  '       J    i  .  i     |  7|  ,,-j,  [092, 

\s  high  chimm  .  1   with   ntl  •rue- 

o    upy    a     very   Bhorl     tim  ■    in     buildin  ; 

import  int    to  80  i Stl 

sustain    the  superincumb  i.t    weigl  gp  en,." 

Lime  mortar  strengthened  I 

is  usually  considere  11  i.;m  ■ 

mortar  aV  ,,,  tim  ,  an  1   resists 

the  heat  better,  but    il  .     .'.    and 

>s  thercfon h    nsi  -1   for  building  tacks, 

when   the  work   is  to  be  doDe  .  and   whi  n 

strong  outside  scaffolding   is  used.     I  led  to 

use  a  mixture  of  cement,  lime,  and  sand,  in  the  proportions 
2  :  G  for  the   upper  portion  of  the  shaft,  and  I  :  2i  :  8 
for  the  bottom  courses.    The  proportion  of  cement  m  - 
reduced  if  the  lime  is  of  a  hydraulic  nature,  but  should  l> 
tsed   if  the  sand  is  very  sharp.     For  the  cap  of  the 
chimney,  (he  proportions  should  be  1:1:4.     Mortar  m 
of  cement   and  sand  alone   is  not  suitable,  ae  il  does  not 
resist   heat   well,   and  is  attacked  by   the  carbon   dioxide 
in  the  flue  gases,  especially  in  the  presence  of  moisture. 

—A.  S. 

Building   Stones  and   Mortar   Materials  for  the  Walls  of 

Reservoirs  at   Gotha;  Experiments  on .     Mitt,  aus 

den  Konigl.   t.  Yersucbs-Anst.  zu  Berlin,  1901, 19    [2], 
59— 8G. 

An  account,  with  table-  of  results  of  tests  applied  to 
building  stones  and  mortar  materials,  is  given,  and  of  tests 
of  resistance  to  tension,  compression,  and  penetration  of 
water,  &c. 

The  following  conclusions  are  drawn  :  — 

(«.)  The   strength   of   trass-mortar   i-  :   by    an 

admixture  of  cement,  especially  when  set  iu  air. 

(6.)  The  strength  of  mortar  diminishes  when  very  fine 
grained  sand  is  used. 

(..)  When  "air -set,"  pure  cement  -  mortar  acquires 
tensile  strength  more  quickly,  and  compressive  strength 
mare  slowly,  than  when  "  water-set."  This  holds  good 
also  for  cement-trass  mortars  as  long  as  the  cement  exceeds 
the  trass  by  a  certain  amount.  A  deficiency  of  water  is 
unfavourable  to  the  hardening  of  pure  trass-mortar. 

(</.)  The  difference  in  strength  of  air-set,  as  compared 
with  water-set  mortars,  follows  from  the  incomplete  harden- 
ing in  air;  it  increases  with  the  age  of  the  mortar.  At  first 
the  difference  is  scarcely  perceptible;  the  explanation 
offered  is  that  the  consolidation,  in  the  early  stipes  of  the 
tests,  is  mechanical  rather  than  chemical,  and  the  water- 
content,  in  water-set  mortars,  hinders  the  development  in 
the  mortar  tested  of  resistance  to  tension  and  still  more  to 
compression. 

(e.)  The  impenetrability  to  water  of  trass  -  mortar  is 
increased  by  :ii  addition  of  cement,  but  it  partly  depends 
on  the  proportions  employed. 

The  author  mentions  the  I  (d)  confirm  his  earlier 

observation  (Mitth.  4,  1900)  that  trass. mortar  properly 
hardens  only  in  presence  of  sufficient  moisture,  He  quotes 
Bacbmann's  remark  that,  against  the  advantage  of  the  slow 
hardening  of  trass-mortar  must  be  set  the  possible  disad- 
vantage that  a  complete  stoppage  of  hardening  may  occur 
through  an  insufficient  supply  of.  water. 

The  author  adds  that  the  pre  I  suits  of  bis  are,  as 
a  whole,  confirmed  by  practical  observations  referred  to  in 
"  Le  Cimeut,"  made  by  Equer,  on  mortars  usel  in  the  dry 
dock  at  Castigneau.  He  states  that  the  mortar  in  th  i 
seams,  where  water  had  penetrated,  deteriorated  into  a 
soft  white  powder.  It  is  stated  thai  Portland  cement,  when 
mixed   with   suitable  sand,  it  results  I      r.,  in 

Boulogne  harbour).     In  any  ercare  must  be  used 

in  the  employment  of  hydraulic  lime. — \V.  C.  H. 
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Quartz  Skate  versus  Firebrick 
V.  Joclium.     Thonind.  Zeit.  25, 


fireproof  materials  for  lining 

to    withstand  a  temperature  of 

xhibit   neutral  behaviour  towards  the  lime 

irards  the  alkaline  dust  and  the  gases 

r  tbi    fuel  used  in   the  kiln;  and,  in   the  ease  of 

banical  tenacity  to  withstand 

the  physical  inCoences  of  the  descending  charge.     Now,  us 

reason  of  its  high  percentage  of  silica,  is 

-  iptible  to  the  action  of  alkalis,  it  is  evidently 

-  litable    for   the  purpose   in   view  than  good    firebrick 

containing  42 — 45  percent,  of  alumina,  provided  the  latter 

>rm  of  normal   silicate   and  not  simply 

I  t ion-  of  bauxite  made  for  the  purpose  of 

imparting  a  fictitious  percentage  of  alumina. — C.  S. 

Ctment.     \V.   K.  Halt,     Chem.-Zeit.  1901,25,   [82], 
Hep.  294.     From  Thonind.  Zeit.  1901,  25,  1336. 
1' 1 1 k   author   accepts    the    definition    of   Portland   cement 

ted  by  the  Verein  Dentscher  Portland  Cement  Fabrik- 
anten,  namely,  that  it  is  a  product  obtained  by  crashing, 
after  heating  to  the  sintering  point,  a  mixture  of  limestone, 
marl,  chalk,  or  hydraulic  limestone  with  clay,  whilst  slag- 
cement  is  B  material  prepared  by  the  following  processes: 
i  1  )  Granulation  of  the  slag  ;  (2)  drying  of  the  slag  ; 
(3)  mixture  w  ith  a  suitable  proportion  of  Elaked  lime ;  aDd 

grinding  of  the  mixture.  The  Portland  cement  of  the 
United  Mate-  comprises  those  cements  which  are  produced 
bv  the  burning  to  the  sintering  point  and  grinding  of 
aititicial  mixtures  of  limestone  (or  of  marl,  chalk,  or 
hydraulic  limestone),  and  clay  (or  slag  sand). — W.  G.  M. 

Incrustation  from  the  Stone  Gallery  of  St.  Paul's  Cathe- 
dral. V..  G.  Clayton.  Proc.  Chem.  Soe.  17,  [241], 
201 
A.ROTJKD  what  is  known  as  the  Stone  Gallery,  at  the  base 
of  the  dome  of  St.  Paul's  Cathedral,  is  a  balustrade  of 
Portland  stone,  surmounted  by  a  heavy  copinsr-stone  of  the 
same  materia'.  Much  of  the  surface  of  the  stone  is  greatly 
•■  weathered,"  and  is  coated  by  a  stratum  of  a  grey  or 
black  substance  largely  consisting  of  calcium  sulphate, 
which  in  some  places  (especially  on  the  under-side  of  the 
coping-stone)  attains  a  thickness  of  three-quarters  of  an 
inch.  This  material,  which  is  brittle  and  detachable  with 
a  knife,  bas  a  \vr«  rough  and  irregular  surface,  is  stalag- 
mitic  in  character,  and,  though  differing  in  colour,  in  other 
respects  resembles  very  closely  some  boiler  deposits. 

It  is  suggested  that  the  presence  of  so  much  calcium 
sulphate  is  principally  due  to  two  centuries'  solvent  and 
weathering  action  of  rain,  charged  with  sulphurous  and 
-ulphuric  acids  derived  from  the  gases  and  smoke  of 
innumerable  surrounding  chimneys. 

ttos.  K.G.Clayton.  Proc.  Chem.  Soe.  17,  [241],  203. 
The  following  analyses  are  of  four  kinds  of  asbestos  (one  of 
which,  A.,  was  stateil  to  be  of  English  origin,  the  remainder 
being  examples  of  the  ordinary  mineral). 

the  English  specimen,  all  possess  the  general 

composition  distinctive  of  true   amphibole-  asbestos.     The 

ish  mineral  consisted  of  moderately  Umg  greyish-green 

fibre-,  easily  separable.     II..  C,  and  D.,  which  had  been 

pulverised     before    reaching    the    writer,   were   apparently 

iated  with  a  little  gypsum. 


A. 


D. 
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PATENTS. 

Plaster  or   Artificial   Stone;   Composition  for  Use  as . 

E.  Bushman.  Staplcton,  X.Y.,  U.S.A.     Eng.  Pat.  19,597, 
Not.  1.  I'JOO. 

T.n  composition  consists  of  oxide  of  zinc,  pulverised  flint, 
pulverised  silica,  borax  solution,  caustic  soda,  caustic  potash, 
aluminium,  asbestos,  silicate  of  potash,  silicate  of  soda,  and 
water.  —  YV.  C.  H. 

Artificial    Stone.      S.    E.    Boivie,    Ragnhildborg,   Sweden 
Eng.  Pat.  10,084,  May  15,  1901. 

The  process  consists  of  mixing  slaked  lime  with  quartz  or 
slate,  nitric  acid  being  then  added  to  the  mixture,  which  Ls 
immediately  pressed  into  slabs,  and  subsequently  submitted 
to  steam  pressure. — W.  C.  H. 

Artificial   Marble  anil    the  like;     Manufacture    of  . 

O.  Hertwig  and  E.  Liebaug,  Thuringia.  Eng.  Pat.  16,640 
Aug.  19,  1901. 

Tin  artificial  marble  is  made  by  intimately  mixing,  approxi 
niately  in  the  following  proporlions:  16  parts  of  magnesite, 
17  parts  of  magnesium  chloride,  45  parts  of  flint  or 
equivalent,  5  parts  of  kaolin  or  equivalent,  and  17  parts 
of  water,  and  pouring  the  mass  on  to  glass  or  other  polished 
plates— W.  C.  II. 

Wood;  Preserving, Fireproofing,  Sfc. .    G.Feyerabendt, 

Tilsit,  Germany.     Eng.  Pat.  15,402,  July  30,  1901. 

The  method  is  to  treat  wood  with  a  solution  of  sodium 
aluminate,  to  which  some  alumina  has  been  added,  under 
pressure,  at  a  temperature  of  about  270°  F.  The  wood 
may  subsequently  be  washed,  if  necessary. — W.  C.  H. 

Asbestos;  Treatment  of for  rendering  it  Waterpi 

and  increasing  its  Fire-resisting  Qualities.      M.Raphael, 
Brcslau.     Eng.  Pat.  1 1,856,  June  10,  1901. 

Asbestos  articles,  which  are  naturally  hygroscopic,  if  for 
use  at  ordinary  temperatures,  are,  by  this  process,  coated 
with  chrome  glue,  alum  glue,  or  chrome  alum  glue,  or  an 
coated  first  with  a  solution  of  resin  soap,  and  afterwards 
immersed  in  a  solution  of,  say.  calcium  chloride,  to  form  an 
insoluble  calcium  soap  on  the  surface  and  in  the  pores. 
When  the  articles  are  to  be  subjected  to  high  temperature*, 
they  are  coated  with  water  glass,  or  a  glass  or  porcelain 
enamel  is  burnt  on  to  the  surface. — W.  C.  H. 


X.-METALLUKar. 

Metals  ;  Action  of  Ammonia  on ,  at  High  Temperatures. 

G.  G.  Henderson  and  G.  T.  Beilby,     J.  Chem.  Soc.  1901, 
79  and  80,  [468],  1245—1256. 

When  platinum,  gold,  silver,  copper,  iron,  nickel,  or  cobalt 
is  exposed  to  the  action  of  ammonia  at  temperatures  ranging 
from  600°  to  900=  C,  a  large  proportion  of  the  latter  i- 
resolved  into  its  elements,  whilst  the  metal  becomes 
disintegrated.  The  fracture  of  metals  which  have  been 
exposed  to  this  action  is  not  crystalline,  as  has  been 
previously  stated,  but  spongy  or  cellular,  giving  the  idea 
of  sudden  cooling  while  in  a  state  of  active  effervescence. 
Iron  and  copper  rods,  a  quarter  of  an  inch  in  diameter,  were 
completely  penetrated  to  the  centre  by  the  ammonia  in 
30  minutes.  Copper  exposed  for  seven  days  to  the  action 
of  ammonia  at  800°  C.  became  reduced  to  a  fine  spongy 
powder. 

By  the  prolonged  action  of  ammonia  on  platinum,  very 
fine  deposits  of  platinum  black  are  produced  on  the  tin 
the  more  massive  metal.  The  formation  of  spongy  deposits 
on  the  outside  of  platinum  crucibles  heated  by  Bunses 
burners,  and  the  disintegration  of  the  platinum  wires  of 
pyrometers  exposed  to  fnrna  e  gases,  may  perhaps  be 
accounted  for  by  the  presence  of  traces  of  ammonia  in  the 
combustion  gases. 

The   absorption  of   small   quantities  of  nitrogen  by  pure 
iron  rendered  it  hard  and  brittle  like  steel.     Malleable  iron 


peo.8i.uoi.]        THE  JOURNAL   OP  THE   SOt  LETT  OF   CHEMICAL    IM.I'STKV. 


1213 


(Abes  exposed  to  tho  action  of  auimonia  for  seven  days  at 
sou  C.  became  so  brittle  that  they  could  be  brol 
porcelain  by  a  blow  from  a  hammer.     It  is  probable   that 

|  some  of  the  effects  on  the  structure  antl  properties  of  iron 
and  steel,  which  are  at  present  attributed  to  othei 

j  may  be  due  to  the  presence  of  traces  of  nitrogen. 
It  in  i_v  be  stated  that  metals,  in  general,  when  ,  M 
the  action   of  ammonia  at   high   temperatures,   are    cither 
converted  into  nitrides— wholly  or  partially       n 
ridcrably  changed  in  their  physical  properties,  i  ven  although 
no  nitrogen  is  permanently  fixed  by  the  metal. 

The  authors  consider  that  the  physical  effects  produced 
tre  due  to  the  alternate  formation  an  1  dissociation  of  the 
nitrides  .if  the  metals  taking  place  between  certain  narrow 
limits  of  temperature,  the  reaction  being  turne  I  in  eithei 
one  direction  ur  the  other,  according  as  ammonia  orhydi 
molecules  preponderated  in  the  gases  which  were  in  co 
with  the  molecules  of  metal  at  and  below  the  surface. 

—A   8 

Metals  :  Distilled  .     Kahlbaum.     Chem.-Zeit.  19U1 

25,  [S4],  919. 
Tins   is  a  continuation  of  the   author's  work   published   in 
1899.     He  has  distilled  24,  and  examined  closely  into  the 
properties  of  9,  metals.     The  object  of  the   distillatio 
complete    purification.     The    test    of    purity    is    absolute 
homogeneity  and  constancy  of  spectrum.     If  the  spectrum 
of  a  metal  is  identical  before  and  after  distillation,  abs  ilute 
purity  has  been  attained,  in  the  author's  opinion.     In  tin- 
ease  of  a  specimen  of  tellurium,  25  lines  vanished  alter  the 
first  distillation,  and  21  after  the  second  ;  other    lines   were 
diminished  in  intensity  but  not  removed.     The  suppi 
lines  were  those  of  foreign  constituents. 

The  density  and  specific  heat  of  distilled  metals  were 
re-determined,  a  cylinder  of  1  "5  c.c.  volume  being  cast  and 
turned  from  metal  which  had  been  distilled  in  vacuo,  and 
then  submitted  to  pressure  for  the  purpose  of  determining 
the  density.  A  copper  cylinder  was  immersed  in  castor-oil 
and  subjected  to  various  pressures  (on  all  sides)  up  to 
20,000  atmospheres,  the  density  being  taken  after  each 
successive  increment.  At  the  highest  pressure  the  metal 
was  completely  plastic.  Whilst  the  density  of  ordinary 
copper  increased  at  first  rapidly,  afterwards  slowly,  with 
each  rise  of  pressure,  that  of  distilled  copper  at  first  in- 
creased and  then  fell  off.  Hence  it  is  assumed  that  the 
density  is  not  a  specific  property  of  a  substance,  but  the 
individual  property  of  a  given  specimen.  The  specific  heat 
is  analogous,  decreasing  with  increasing  pressure,  but  the 
decrease  is  very  slight. —  \V.  G.  M. 

Blast  Furnace;     Calculation   of  the    Composition    of  the 
Gases  from,  and   of  the  Volume  aiul  loss  of  Blast  in  the 

.  'li.Osann.    Stahl u. Eisen,  1901, 21, 905.    Through 

Chem.-Zeit.  1901,  25,  [82],  Rep.  295—295. 

Analysis  of  the  flue-gases  does  not  always  give  correct 
indications  cf  the  chemical  reactions  taking  place  in  the 
furnace  ;  and  consecutive  tests  may  give  results  which 
differ  markedly,  without  apparent  cause,  but  really  by 
reason  of  the  fluctuation  in  the  oxidising  and  reducing 
reactions  of  the  furnace.  The  process  of  calculation  used 
gives  an  average  result ;  it  relates  to  the  proportion  of  C(  I 
i  I  >,  N,  ami  I1_.(J  in  the  flue  gases.  In  the  original  paper  a 
practical  example  is  taken  ;  the  composition  of  the  gast  a  is 
calculated,  as  also  the  heat  required  per  100  kilos,  of  pig- 
iron,  the  heat  introduced  with  the  blast,  and  the  volumes 
both  of  blast  used  and  of  gases  produced.  A  number 
of  thermal  balance-sheets  are  given,  and  a  table  is  introduced 
showing  the  quantity  of  heat  to,  and  the  values  of  x  and y 
(the  proportions  of  CO.,  and  CO),  and  the  quantity  of 
combined  oxygen  in  the  gases.  Further  calculations  show 
the  value  of  the  oxygen  available  from  the  reduction  of  the 
ores.  There  is  also  a  table  showing  the  composition  of  the 
gases  when  different  proportions  of  coke  are  used.  In 
calculating  the  volume  of  blast  used,  the  author  recommends 
that  the  quantity  of  air  blown  into  the  furnace  be  referred 
to  the  ton  of  coke  burnt,  instead  of  using  the  proportion  of 
the  number  of  revolutions  of  the  blowing  engine  to  the 
quantity  of  pig-iron  produced  daily.  Finally  he  calculates 
the  loss  of  blast  in  the  blowing  engiue. — W.  (i.  M. 


i  'tut  Irtm  ;  Influence  of  Uuminium  on  (he  <  'arbon  in . 

Melland    and    Waldron.     ('hem.  /  I.    25     [821. 

Bep.  296.  '    L    •" 

Vakhus  proportions  of  aluminium  (of  99  percent 
melted  with   pure  Swedish  charcoal  pig  in  crucibles  and 
poured  into  two  ingots,  one  o(  which  it  i     [uickly,  the 

other  slowly.     Mm,,!    i  4 — l -8  kilos.  w. ..  each 

experiment,  the  charge  being  melted  undet  -  tan  lal      i  p 
to  2  per  cent,  Al,  aluminium  was  with  -ice  on  the 

portion   ol  sent,  but   with  from  2  toll  per 

cent  Al,  there  «  is  a  reduction  of  (W8— 0"39  per  cent,  in 
the  total  carbon,     in  the   rapidly  cooled  specimens,  0-23 

Or  less  ,,f  A I  was  without  influence  on  the  propor- 
tion of  graphite  ;    the  Separation  of  graphite  then  incr- 

;is  the  Al  n,sc  to0'58  per  cent  ,  and  then  remained  const  ml 
up  to  1 -7S  per  cent.  Al,  after  which  it  decreased  again.    In 
''"   ilowbj  cooled  ingots,  the  effect  of  small  proportions  of  Al 
was  found  to  be  irregular  ;  with  from  0-23  to  1-78  per  cent 
Al,  the  metal  was  grey,  and  com  a  inn  I  3  per  cent,  of  graphite. 
but  with  large  ad. in  cms  of  aluminium  the  graphite  percent- 
was    lower,   being  only  0-2  per  cent,  when    n-s  per 
cent      \1     was    present.      Aluminium    cannot,    like    silicon, 
the  separation  of  all   the  carbon   present  in  the  form 
graphite.      The  quickly-cooled   bar-   wi  fine- 

ned  and  quite  unlike  the  others  in  texture.  A  carbide, 
Al.t'i  w.is  found  to  have  been  formed  at  temperatures 
below  the  melting-point  of  cast-iron,  a  circumstance  wl 
may  account  for  the  low  proportion  of  graphite  in  the  high 
aluminium  alloys.  \o  hydrocarbon  was  however  evolve  I 
from  the  finely-divided  metal,  and  the  examination  of  the 
etched  polished  surface  gave  no  indication  of  its  existene 
The  original  strength  of  the  metal  was  lowered  by  60  per 
cent,  by  the  addition  of  0-25  per  cent.  Al.  The  metal 
containing  3-8  per  cent,  of  Al  bore  a  crushing  stress  of 
121  kilo,  per  square  millimetre  even  with  the  skin  of  white- 
iron  removed. — W.  G.  M. 

Open-Hearth   and   Converter   Process;   A  Combined  

Stahl  u.   Eisen,   1001,  21,  .524.     Proc.  Inst.  Civil  Fn». 
1901,  146,  [4],  41— 42. 

It  has  been  observed  at  Nischne  Salda  in  the  Ural,  that 
the  pig  iron  smelted  from  very  pure  magnetic  ores  with 
charcoal  is  so  low  in  silicon  that,  with  the  converter  alone, 
it  is  impossible  to  bring  out  the  charge  at  the  proper  hi 
The  difficulty  has  been  overcome  by  first  passing  the  metal 
through  a  Siemens  regenerative  furnace,  where  its  tempera- 
ture is  raised  to  over  1,400°  C.  It  is  stated  that  by  increas- 
ing the  initial  heat  in  the  metal  in  this  way,  the  time  of 
blowing  in  the  converter  is  shortened,  and  the  charge  is 
finished  at  a  high  temperature,  the  combustion  of  silicon 
going  on  through  the  whole  period,  instead  of  being  com- 
pleted in  the  first  few  minutes.  The  following  table  shows 
the  nature  of  the  changes  which  occur. 




Silicon. 

Manganese. 

Carbon. 

mace  metal  ... 

0'75 

2-U 

3'7 

superheated   in 

0-70 

2'al 

S-65 

Siemens  furnace. 

Metal  blown  3  ruins,  in 

0-56 

1-S1 

converter. 

Metal  blown  ii  mins.  in 

0-47 

r.-si 

1-80 

converter. 

Metal  blown  9  mins.  in 

013 

rot 

1-IJ5 

converter. 

Metal  blown  12  mins. 

0-33 

0-65 

0-53 

in  converter. 

Metal   Mown  14J  mins. 

0-026 

0-31 

0-25 

in  converter. 

If  the  silicon  in  the  pig  iron  exceed  1  per  cent.,  sufficient 
steel  scrap  is  added  in  the  open-hearth  furnace  to  reduce  it 
as  nearly  as  possible  to  that  amount.     The  table   on  next 
hows  analyses  of  such  a  charge  at  different  periods. 

When  the  silicon  in  the  superheated  metal  amounts  to 
1*2  —  1  -4  per  cent.,  additions  of  10 — 12  per  cent,  of  cold 
scrap  during  the  blow  in  the  converter  are  necessary  to 
coutrol  the  heat  developed.  For  the  production  of  1  ton  of 
ingots   by  this  method,  there  are  required   1  ■  1   tons  of  pig 
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Carbon, 

110 

tll'll 

ii-  15 

rsi 

J-99 

1*19 

1-T2 

9*98 

1-19 

r.-H 

ii-7il 

9 

o-iis 

o--.n 

II  ■_•-.-. 

oss 

.;:    of    wood   consumed     in   the    gas- 
3    mens  furnace. — A.  S. 

Strains    of    :     ami    their 

\    \\  inghs  "      i  ron  ind  Steel 

ii.    tin  j,  1903 

dor  puts  forward   a  series    of    hypotheses    in   an 
late  the   sources  and  the  ehai 
internal  strains  of  metals  generally,  but   more  especially  of 
iron  and  steel,  and  to  throw  light  upon  the  oanse  of  the 

Midden  and  unexpected  breakages  of  metal  used  for 
ncrj  and  for  structural  purples. 
A  given  mass  of  crystalline  material  tends  to  become 
more  largely  crystalline,  and  the  crystals  to  become  mote 
compact,  and  any  excess  of  the  mother  mass  or  eutectic 
existing  between  the  minute  crystals,  which  are  fir.->t  formed 
and  which  go  to  build  up  the  larger  crystals,  must,  when 
e  brought  into  closer  contact  with  one  another,  be 
!  out  into  the  larger  channels  which  constitute  the 
61ms  between  the  facets  of  the  larger  crystals.  During  the 
slow  cooling,  after  solidification,  of  a  piece  of  steel,  its 
constituents  will  tend  to  assume  the  simplest  forms  of 
chemical  combination  preferentially  existing  at  normal 
atmospheric  temperature,  and  its  crystalline  character  will 
oped  td  the  greatest  extent  compatible  with  the 
existing  conditions.  The  cooling,  however,  being  more 
rapid  than  the  process  of  adjustment,  complete  equilibrium 
is  not  attained  at  any  given  temperature,  and  hence,  in  the 
final  condition  of  coldness,  there  exists  in  the  metal  a 
certain  amount  of  latent  effort  to  adjuGtment,  which  may  be 
considered  as  a  potential  disruptive  force.  The  metal, 
although  apparently  adjusted  to  the  general  conditions  of 
e  and  temperature,  &c,  is  gradually  and  persistently 
endeavouring  to  become  more  crystalline,  and  is  accumu- 
lating an  internal  expansive  pressure.  This  internal 
re  is  accentuated,  and  the  tendency  to  readjustment 
favoured  by  various  conditions,  such  as  changes  of  tempera- 
ture, vibration,  oscillation,  revolution,  and  jolting  or  jarring, 
especially  of  a  tensile  character,  to  which  the  metal  IS 
subject  during  it*  industrial  life.  The  readjustment  which 
takes  place  constantly,  though  slowly  at  the  ordinary 
temperature,  proceeds  more  rapidly  under  the  aecelerative 
influence  of  heat,  so  that  a  metal  u~  >d  at  Bteam  heat  will 
develop,  in  a  much  shorter  time,  internal  strains  hading  to 
flaws,  and  finally  to  fracture. 

!>  and   Knseuhain  (this   Journal,  1900, 1115)   have 

the  crystals  of  a   piece  of   lead  when  strained 

undi  r  compn  ssion  beyond  the  elastic  limit,  grow  with  arms 

and  br:i  and  producing  spaces  between 

them,  which,  at  a  me  filled   up  to  form  the 

face  of  the  crystal.     It  is  maintained  that  the  medium  for 

the  development  of  this  and  other  fern-like  growths  which 

1,  must  be  the  eutectic  ;  and  if,  from  any 

rystals  are  not  completed,  the  metal  becomes  a 

1  crystals  welded  or  cemented  by  ioterpenetration 

with  the  eutectic.      This   hypothesis    is   stated   to  offer  an 

explanation  of  the  modifications  of  the  character  of  a  metal 

by  mechanical  treatment,  such  as  the  breaking  down   of 

crystalline  structure  and   the  production  of  a  closer  texture 

by    hammering,    eic ,    the    interpenetration    and    binding 

ding  and   soldering,  the  power  to  bend,  the 

-.  &C 

ded  that  a  metal,  in  order  to  possess  durability 

and  sta  ontain  those  constituents  which  do 

;  crystallisation  or  separation. 

The  fluidity  or  mobility  of  tin-  eutectic  is  important  in  this 

-    are  fulfilled  when   the 
not  far  removed 


from  that  of  the  crystals  which  separate  from  it.  In  this 
way  the  minute  crystals  first  formed  quickly  become 
cemented  with  the  solidified  euteotic,  and  a  metal  of  tino 
grain  texture  results.  This  should  be  accomplished,  has 
ever,  with  the  minimum  possible  quantity  of  eutectic.  The 
high  elastic  limit  and  strength  of  steels  containing  meaM 
like  nickel,  .\  -.,  may  be  explained  by  the  formation,  with 
the  less  fusible  nickel,  of  a  high  melting  cute -tie.  which 
solidifies  and  hardens  soon  alter  the  separation  of  the 
minute  crystals  of  steel  or  nickel  steel.  The  nature 
and  number  of  the  non-metal  constituents  of  a  complex 
metal  also  considerably  influence  the  character  of  the 
;  in  general,  these  should  be  kept  down  to  the 
lowest  possible  limit,  so  as  not  to  produce  any  superfluous 
elite, tie,  which  would  facilitate  the  readjustment  to 
crystalline  form. 

The  effects  of  the  various  methods  of  thermal  treatment 
of  steels  are  explained  iu  the  following  manner  : — With 
sudden  cooling  to  normal  temperature,  the  natural  preferen- 
tial separation  of  the  constituents  is  prevented,  and  there 
results  a  complex  metal  which  is  itself  hard.  The  effeol  0] 
annealing  is  to  allow  the  natural  stages  of  separation  to 
take  place,  partly  or  wholly,  according  to  the  temperature 
and  time  occupied  in  the  process.  The  effect  of  tempering 
is  to  allow  sufficient  release  of  the  eutectic  to  take  place  to 
have  a  biudiug  action  upou  the  remaining  bard  particles. 
so  that  the  brittleness  resulting  from  the  absence  of  a 
cementing  agent  is  destroyed,  whilst  the  hardness  is  not 
entirely  obliterated,  and,  consequently,  a  tough  and  flexible 
steel  is  obtained, — A.  s. 


Welding  Process:    Automatic    Tapping  Arrangement  for 

the  Thermite  .     H.  Goldschmidt,    Zeits.  fur  Elcktro- 

ehem.  1901,  7,  [68],  935—943. 

I'm  author  describes  an  improvement  in  the  process  for 
welding  rails,  broken  shafting,  &o.  by  means  of  the  high 
temperature  generated  by  the  combustion  of  a  mixture  of 
aluminium  powder  and  oxide  of  iron.  "  thermite."    (J 
Journal,  1899,  870,  and  19011,  908.) 

Formerly  the  weld  was  effected  by  pouring  the  contents 
of  the  crucible,  consistiug  of  an  upper  layer  of  molten 
corundum  and  a  lower  layer  of  molten  iron  (temperature 
about  3.0  in  < '.')  into  the  mould  surrounding  the  parts  where 
the  joint  was  to  be  made.  In  this  way  the  molten  corundum 
first  came  in  contact  with  the  parts  to  be  welded  and 
sometimes  gave  rise  to  a  bad  joint.  Iu  the  improved 
process,  the  "thermite  "  is  fired  in  a  conical  crucible,  lined 
with  refractory  material  and  provided  with  a  small  slightly 
tapering  orifice  in  the  bottom.  This  orifice  is  closed,  before 
charging  the  crucible,  by  means  of  an  iron  disc,  covered  if 
necessary  by  a  layer  of  sand,  the  thickness  of  which  depends 
on  the  quantity  of  "  thermite  "  being  handled.  A  few 
seconds  after  the  combustion  is  complete,  the  white  hot 
molten  iron  which  has  collected  at  the  bottom,  melts  the 
iron  disc  and  is  automatically  discharged  into  the  mould. 
A  further  improvemeut  consists  in  allowing  the  molten  iron 
to  flow  to  the  bottom  of  the  mould  by  means  of  a  specially 
provided  channel  and  then  to  rise  up  round  the  joint  which 
is  to  be  made.  If  necessary  a  bye-pass  can  be  made  between 
this  channel  and  the  main  chamber  of  the  mould  to  allo-.\ 
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lithe  molten  corundum  to  flow  over  the  upper  part  oi   the 

The  paper  is  illustrated  by   seven   li  detailed 

I  instructions  and  dimci  applicable 

:    to  given  conditions.      I'he  accompanying   figure   shows 
general    arrangement   and   also   the    meai 

ping  the  crucible  if  for  any  reason  the    iron    disc  sin 
melt  through  after  the  combustion  is  complete.     This 
sists    of    an    iron    rod.    placed    i't    the   discharge   01 
which,  when  raised  bj  mi  ans  of  the  lever,  displaces  the  disc. 
1'lie    illustrations    refer    chiefly    to    the    welding   of    eh 
tway  rails  and  a  ten-inch  shaft. — .1 .  S. 

Cementation  [/rim]  of  Finished  Goods.  ('.  \V.  liildt. 
Uhem.-Zeit.  1901,  25,  [82],  Rep.  296.  From  Oesterr. 
Zeits.  Berg-  u.  Uiittenw.  1901,49,  50-1. 

i   objects  to  be   cemented  are  packed  at   some 
from  one  another — the  distance  depending  upon  the  s 

objects  and  the  degree   of  cemi  ntatinn  required — in  a 
mixture  of   60  percent,  of  wood  charcoal  and    10  pet 
of  bone  meal.     They  are  placed  inchests  which   are   kepi 
tightly    closed    throughout    with    a    cover    of    loam,     and 
I  heated   to  1,110" — 1,200°  C.     The   objects  should    be   made 
of    retined-iron   or    of  good    mild    steel,    low    in    carbon, 
but    not   of  Swedish  iron,  which,  on  account  of  the  slag, 
contained  in   it,  is  liable  to  form  blisters.     The   cemented 
Steel    goods     do    not    require    re-melting;     they    mm 
hardened  and  tempered,  and    will   bear  hammering   hot  or 
cold.     For  cutting-tools,  the  resulting  material  is  said  to  he 
ter   than    English   cast-steel.     Objects    may    be    locally 
:    hardened  by  covering  the  p>arts  not  to  be  affected  with 

— W.  G.  M. 

S  Idering  Experiments  with  the  so-called  Snider  Paste 
"  Ferroftx" for  Citst  Iron.  Mittheilungen aus  den  Konigl. 
t.  Versuchs-Anst.  zu  Berlin,  1901, 19,  [2],  S:;— 90. 

i    Tub  process  of  F.  1'ich,  of  Berlin,  is  described  in  Ger.  Pat. 
110,319.      The    surfaces    to   be    soldered    are    freed    from 
phite   during  the   process,  and  at  the  same  time  molten 
der  is  brought  into  contact  with  the  graphite-free  cast- 
iron  surfaces  at  a  red  heat  in  the  furnace. 

The  solder  consists  of  a  paste  of  cuprous  oxide,  and 
borax  as  a  flux.  The  latter  melts  on  heating,  and  protects 
the  surfaces  and  the  cuprous  oxide  from  oxidation, 
stronger  heat  is  then  applied,  and  the  cuprous  oxide  gives 
up  its  oxygen  to  the  graphite,  forming  carbon  monoxide  and 
dioxide,  and  the  metallic  copper  is  left  in  a  finely  divided 
lition,  and  combines  with  the  hard  solder  applied  to  the 
edges  and  unites  them.  The  results  of  the  experiments 
Bdow  that  with  care  it  is  possible  by  this  process  to  form 
soldered  joints  of  east-iron,  practically  equal  to  the  material 
itself  in  strength. — W.  C.  H. 

Ferm- Manganese ;    Cause   of  the   Disintegration    of ■ 

irhen  exposed  to  the  Open  Air.     R.  Dubois.     Bull.  Assoc. 
Beige  des  Chim.  15,  (7),  281—  286. 

The  author  reports  an  instance  where  a  pile  of  ferro- 
manganese,  left  exposed  to  the  open  air  for  a  couple  of 
months,  was  found  to  have  suffered  disintegration,  the  mass 
shrinking  to  about  one-half  its  original  bulk.  It  was  at 
first  thought  that  this  change  was  the  result  of  oxidation, 
assisted  by  the  action  of  carbon  dioxide  and  water  vapour, 
the  more  so,  because  the  same  change  was  particularly 
noticed  in  some  pieces  of  the  alloy  lodged  on  a  steam  pipe. 
The  chemical  examination  of  the  powder,  however,  showed 
that  such  was  not  the  case,  but  that  the  alteration  was  due 
to  the  weathering  of  the  portions  richest  in  manganese,  the 
powder  containing  S2 - 1 7  per  cent,  of  5In  and  7-43  per 
cent,  of  Fe,  compared  with  79-99  and  11-94  per  cent, 
respectively,  in  the  original  sample.  Moreover,  the  pre- 
sence of  0-135  per  cent,  of  moirture  in  the  weathered 
pie  is  sufficient  to  indicate  that  the  disintegration  could 
be  effected  by  the  mechanical  action  of  frost. 

As,  in  its  altered  condition,  the  ferro-manganese  is 
practically  useless  for  its  intended  purpose  in  the  conver- 
ter, it  is  evident  that  care  should  be  taken  to  store  it  under 
cover. — C.  S. 


Nickel  Steel,  The  Metallurgy  of .     \.  W.  Zdanowiczi 

Stahl   uiM   li-,  d,  21,  ■ 
1901,  14,  [44],  1112. 

ibdixg  to  Browne  and  Porter,  the  nickel  sto 

shafting    and    other    t'orgin.  |      of 

nickel  and  0*25 — 0*85  pet  tthoi* 

lias  obtained  good  results  with  less  than  ■:  per  oi  at.  of 
nickel,  udi  I   ju-t  after  recarburi  ntion;  in 

many    work 9   the    fei  ilicon    are 

introduced  into  lb  halts   and 

>e  bath  should  be  fined  down  as  tar  as   possible; 
too  high  a  I 
influence  on  the  tenacity  of  nickel  steel. 

One  of  tl  i  litions  iu  forging  nii-k.-l     steel    is 

ession   of   a   sufficiently    powerful    steam    hammer  or 
hydraulic     press,    otherwise    the    texture    of    the    interior 
remains  crystalline,  and  the  forging  is  crude  and  liable  to 
k  diagonally.    The  effect  of  the  blows  n.ust  penetrate 
to  the  heart  of  the  m  roduce  a  blending  of  the 

metal  and  the  pi  tsl   be  continued  for  a  sufficient 

length  of  time;  hence  the  hydraulic  pn  able. 

On  coolitig,  a  recalescecce  point  occurs  betwi 

I  change  of  Structure  take-  place;  crystal. 
lisation  of  the  steel  hegins  as  it  solidifies,  and  the  crystals 
are  larger  the  more  slowly  it  is  cooled  \i  the  opalescence 
point  the  crystallisation  seems  to  stop;  if  the  block  be 
heated    to    a    temperature  ahove   tin  nee   point, 

smaller  crystals  will  be  found  on  coolin;.' ;  by  overheating 
the  crystals  are  destroyed,  and  an  am  n 

produced.  According  to  Souther,  an  increase  of  0*25  per 
cent,  "i   carbon  lowers  tin  int  of  ordinary 

steel  138°  O,  and  5  percent,  of  nickel  lowers  it  802°C.j 
nickel,  therefore,  has  a  considerable  influence  on  the  critical 
temperature  of  steel,  the  duration  of  rei  is  nearly 

proportional   to    the   percentage    of    nickel.     The    ni 
therefore,    probably    forms    at    the    critical    temperature 
definite  compounds  with  the   iron  or  carbon,  perhaps  with 
both. 

In   heating   or   annealing,  the   temperature   of    the  block 
must  be  kept   slightly   below    thi  nee  point.     In 

order  to  compensate  for  the  stresses  produced  in  forging, 
and  for  the  molecular  disturbances,  and  to  increase 
contraction  and  elasticity,  the  annealing  of  the  forgings  is 
absolutely  necessary.  Unannealed  forgings  are  liable  to 
bend  in  working  ;  the  greatest  care  must  be  paid  to  the 
temperature  whilst  annealing.  The  nickel  steel  prepared  by 
the  author  for  shafts  and  forgings  showed  a  tenacity  of 
55 — 60  kilcs.  per  sq.  mm.  and  20  per  cent,  extension,  with 
a  good  bending  test.  The  unannealed  pieces  could  be  bent 
almost  on  themselves,  and  the  fracture  bad  a  good,  fibrous 
structure,  whereas  pieces  annealed  at  temperatures  above 
the  recalescence  point  broke  at  a  very  small  angle,  and 
showed  a  totally  altered  structure. — J.  F.  B. 

Cyanide  Plant  at  the  Athabasca  Mine,  British  Columbia. 
Eng.  and  Mining  J.  1901,  72,  [16],  Canadian  Supplement, 
515. 

Tut;  plan  followed, comprises  : — (I),  Settling  in  tanks  ;  (2) 
straight  percolation,  assisted  by  vacuum  ;  (3)  deposition  on 
zinc  shavings  ;  (4)  acid  treatment  for  refining  the  product. 
The  plant,  which  is  capable  of  treating  35  tons  daily,  consists 
of  one  stock  solution  tank,  diameter  4  ft.,  stave  6  ft.  ;  two 
solution  tanks,  diameter  10  ft.,  stave  6  ft.  ;  two  settling  tanks, 
diameter  14  feet,  stave  10  ft.;  five  leaching  tanks,  diameter 
IS  ft.,  stave  4  ft.  ;  two  gold  solution  tanks,  diameter  10  ft., 
stave  6  ft. ;  24  zinc  boxes,  each  1  cb.  ft.  capacity;  one  clean- 
up tank,  diameter,  6  ft-,  stave  2{  ft.  ;  one  cleanup  tank, 
diameter,  4  ft.,  stave  6  ft.  ;  one  vacuum  filter  box  ;  one 
Hampton  zinc  lathe,  one  solution  pump  ;  and  one  vacuum 
pump.  The  tailings  pass  directly  int  i  the  settling  tanks, 
which  are  provided  with  automatic  distributors,  annular 
launders  for  overflow,  and  three  side  discharge  doors  each. 
The  leaching  tanks  are  fitted  with  filters  and  centre  discharge 
doors,  and  are  so  arranged  that  the  tailings  can  be  sluiced 
out  through  the  bottoms  of  the  tanks.  The  ziuc  boxes 
are  square  sheet  iron  buckets;  each  one  is  independent  of 
the  others  and  can  be  handled  by  means  of  an  iron  bail. 

—A.  S. 
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a    -    i  hem.  J.  1901,  26, 

■  n  finely  i]  viiUii  gold. 

■  .-  brom  titrate,  Au  Ur,,  mixed  with 

go  i  (probably  the  latter).     The 

steel-blw    solid,  stable  iu  the  absence  of 

sed  at    the   ordinary  temperature 

iter  and  many  org         boIti  nt& 

chloraurii  ft  iu  a  moderately  dry  atmos- 

i  H.\uCl,.3HjO  is  obtained.     If  this  be 

-  phosphorus  pentoxide,  loss  of  water 

impaoie  l  by  decomposition.     On 

standing  iu  air  it  rapid!)  deliquesces,  but  attempts  to  identify 

a  de6uite  compound  failed.     It   was  not   found   possible  to 

HAuCl,.4HjO,  which  Thomseo  believed  to  exist. 

id  has  the  formula  HA.uBi4.6H3O,  md   nol 

-  stated  by  Thomsen.     Kept  over  drying  agents   it 

roe  molecules   of   water  of  crystallisation,  hut   can 

DO  more  without  decomposition. 

In  investigating  the  silver  salts  of  halanric  acids,  the 

action  of  chloranric  acid  upon  silver  carbonate  «as  found 

plicated  one.     Among  the  products  formed  are 

silver  chloraurate,  silver  chloride,  and  auric  chloride 

The   main   reaction  between  potassium  chloraornte   and 

silver  carbonate,  whether  in  aqueous  or  alcoholic   solution, 

:   2KAuCl    +  AgjCOj  =  K.COj  +  2AgC"l  + 

-]•:.  11.  t. 

Sulphide  Ore   Treatment  (Phanix  Process).     E.  A.  Ash- 
croft.     Trans.  Inst.  Min.  and  Met.  9,  378 — US. 

The  I'hceaix  cyclic  process  is  the  joint  invention  of  the 
author  and  Mr.  J.  Swinburne,  and  is  conducted  in  four 
stages. 

1.  The  mir.cd  or  complex  sulphide  ore  is  treated  with  dry- 
chlorine  gas  at  a  temperature  above  600°  C.  in  a  large 
tipping  converter  of  the  Bessemer  type,  whereby  the 
chlorine  displaces  the  sulphur  and  other  elements  combined 
with  the  metal  and  forms  metallic  chlorides.  The  crushed 
ore  is  introduced  at  the  top  of  the  converter  into  a  bath  of 
fused  zinc  chloride  and  chlorine  is  injected  at  the  bottom,  the 
temperature  being  such  that  free  sulphur  is  produced  and 
volatilises,  together  with  a  little  sulphurous  acid,  for  con- 
densation and  recovery.  Chloride  of  sulphur  is  produced 
only  at  temperatures  below  600'  C.  The  decomposition  is 
rapid  and  complete,  the  heat  set  free  maintaining  the  hath 
at  the  proper  temperature.  Additions  of  ore  are  made 
until  the  converter  is  filled  with  fused  chlorides,  part  of 
which  is  run  out  for  the  next  treatment,  whilst  some  is  left 
in  to  form  a  bath  for  further  quantities.  Xeither  the 
silicates  of  iron  and  manganese  in  the  ore  nor  the  converter 
lining  are  attacked,  the  former  remaining  with  the  gangue 
suspended  in  the  chlorides.  The  time  for  a  trial  treatment  of 
1,000  kilos,  of  ore,  requiring  four  pourings,  was   12  hours. 

rage  temperature  was  650°  C.,  the  chlorine  consumed 
47u  kilos.,  and  the  sulphur  condensed  100  kilos  out  of  a 
total  quantity  of  210  kilos.,  the  remainder  having  oxidis  ■  I. 
The  weight  of  the  fused  chlorides,  chiefly  lead  and  zinc  with 
suspended  gangue,  was  1,260  kilos.  All  the  gangue,  and 
92  per  cent,  of  the  total  chlorides,  remained  in  the  converter, 
the  remaining  8  pet  cent,  chiefly  of  iron  and  zinc,  being 
found  in  the  condenser  with  the  sulphur,  from  which  it  was 
separated  by  wa>hing  in  water. 

2.  Iu  this  -taze  the  lead  i?  removed  from  the  fused 
chlorides  by  the  action  of  metallic  zinc  at  about  450°  C, 
any  gold  or  silver  having  previously  been  thrown  out  by 
metallic  lead.  Any  copper  or  antimony  may  similarly  be 
removed.  The  separations  may  likewise  be  obtained  by 
fractional  electrolysis,  in  which  case  chlorine  is  set  free  and 

I.     Any  iron  which  might  be  present  to 

interfere  with  the  ultimate  electrolysis  of  the  zinc  chloride, 

can  be  removed  at   a    Stage   in  the  converter  treatment  by 

blowiog   in    air,   whereby    it   is    thrown    out   and    remains 

le  for  separation  in  ~tage  3. 

Is  and  oxides  of  iron  and  manganese  are 

ding  in  iron   pots  at  a  little  below 

■  i  sine  cl  ited  as  far  as 

due  may  he   distilled    to   complete  the 

oride,  but  preferably  it  is  dissolved  out 


by  water  and  the  solution  evaporated  uutil  the  fused  salt  is 
obtained.  Alternatively,  to  obtain  the  oxides  of  iron  an! 
in  inganese  free  from  gangue,  they  may  be  thrown  out  from 
the  chlorides  by  a  supplementary  air  treatiunt  alter  thi 
gangue  bis  been  reiuivel  as  abavo  (this  Journal,  1901, 
907). 

4.  The  final  stage  is  the  electrolysis  of  the  pure  zinc 
chloride,  and  this  may  1»  ■  effected  in  three  ways  :  in  solution 
with  diaphragms  ;  fused  and  externally  heated ;  and  fused 
and  iuternallv  heated  by  the  current.  ( );  these  the  last 
named  is  preferred  as  being  less  expensive  than  the  first, 
and  without  the  difficulty  of  materials  for  the  vessels  iu  the 
sec  >nd,  since  the  fused  chloride  in  the  centre  is  surrounded 
by  solid  and  cooled  layers.  The  apparatus  consists  of  a 
Steel  tank  6  ft  in  diameter,  lined  with  18-in.  fire  bricks,  the 
inner  layers  being  set  in  a  special  cement.  The  cathode  is 
a  mass  of  molten  zinc,  of  approximately  1  ton.  in  the  bottom 
of  the  tank,  and  connection  is  made  by  a  steel  block  buried 
in  the  brickwork,  and  provided  with  five  serened  copper 
tubular  rods,  through  which  the  current  enters,  and  through 
which  air  circulates  to  prevent  overheating.  The  anode 
consists  of  120  rods  of  hard  carbon  dipping  ab out  li  ins. 
into  the  electrolyte,  and  suspended  from  a  removable 
cement-lined  iron  plate.  The  zinc  is  tapped  by  removing  a 
carbon  plug,  and  fresh  fused  chloride  poured  iu  from  above. 
The  carbons  last  six  months  or  longer.  The  purity  of  the 
zinc  depends  on  the  previous  purification  of  the  chloride, 
but  it  has  practically  been  obtained  with  only  0-15  per  cent, 
of  lead  and  0-02  per  cent,  of  iron.  The  vats  are  sealed  from 
the  air  to  prevent  dilution  of  the  chlorine,  which  is  drawn 
off  for  re-use  in  stage  1.  The  best  results  are  obtained 
with  the  temperature  between  425°  and  525°  C,  and  it  is 
found  advantageous  as  regards  conductivity  to  have  sodium 
or  calcium  chloride  present  in  the  electrolyte  to  an  extent 
resulting  in  not  more  than  28  per  cent,  of  zinc,  instead  of 
48 "5  per  cent,  for  the  zinc  chloride  alona.  These  chlorides 
are  not  decomposed  and  do  not  require  renewing,  but  rather 
have  a  tendency  to  accumulate  by  the  introduction  of  smalt 
quantities  with  the  zinc  chloride,  a  periodical  removal  of 
part  of  the  electrolyte  being  then  necessary.  The  chlorine 
gas  evolved,  is  dried  in  towers  packed  with  zinc  chloride, 
and  liquefied  or  kept  under  pressure,  the  oxygen  with  which 
it  was  diluted  being  then,  with  some  of  the  chlorine,  used  for 
oxidising  and  precipitating  the  iroa  in  the  converter. 

The  working  cost  will  depend  largely  upon  the  cheapness 
of  power,  of  which  the  process  is  a  large  consumer,  the 
computation  at  22  volts  (theoretically  calculated)  required 
for  a  ton  of  average  ore,  yielding  about  a  quarter  of  a  ton  of 
zinc,  resulting  in  495  kilowatt-hours.  Estimated  items  of 
cost  are  given  based  upon  present  experience.  The  merits 
claimed  for  the  process  are  the  high  percentage  of  recoveries, 
the  absence  of  undesirable  by-products,  the  absence  of  wear 
and  tear  on  the  converter  and  vat  liuings  and  carbon  anodes, 
and  the  general  simplicity  with  the  economy  of  automatic 
working. — A.  \V. 

Tin  Ores,  especially  Silicates  or   Tin-Slags ;  Li.rivialion 

of .     Brandenburg   and    Weyland,    Kempen.      G  r. 

Pat.    123,764,    Jan.  22,    1901.       Through    Zeits.    angew. 
Chem.  14,  [43],  1095. 
Thk  ores  or  slags  are  boiled  with  an  aqueous  solution  of 
sodium  bisulphate,  the  solution  filtered  from  the  separated 
gelatinous  silica,  and  worked  up  for  tin  or  tin  compounds. 

—J.  T.  D. 

Tinfoil  and  Bottle  Caps  Manufacture.     B.  Granja. 
See  paye  1191. 

Mi  It lis  and  Alloys  ;    Analysis  of .      F.  Ulzer.     Mitt. 

il.  tech.  Gew.  Museums,  Vienna,   1901,  11,  [7,  8,  9,  and 
10],  162—165. 

Thk  alloy  known  as  N'amo  metal  consisted  of:  lead.  "'-"  I 
copper,  12- '.is  ;  tin,  83-27;  antimony,  3- 15  ;  iroa,  o- .'. 
cent.,  and  traces  of  phosphorus  ;  whilst  a  sample  of  iiabi.it  s 
on  ill  gave;  lead,  10-69;  copper,  6-48;  tin,  4:f7G: 
antimony,  8-82;  and  iron,  0-12  per  cent.  The  alloy 
Magnolia  had  the  following  composition: — Lead,  76"60j 
antimony.  18-24  ;   tin,    1  ■  9 1 ;  copper,  0-0G4   p   i    cent.,  and 
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u  trace  of  iron.     A  phosphor  bronze  contains :   lead,  II  ■c.-j. 

Copper,  4-58  ;    untiuionj  ,  7*37  ; 

0*12  per  i  enl  ,  am  '  iron.-  -  P.  A,  L. 

Nickel  Alloys.     II.  Wedding.     Verhandl.  des  Vereins  zur 
liefonl.  .hs  Gewerbfieisses,  1901,  113.     Proc.    Insl 
EDg.  1901,146,  [4],  50. 
Fob  the   results  obtained  with  nickel-iron  >   this 

Journal,  1901,  127.  Experiments  dealing  with  the  pre- 
paration of  alloys  of  the  tour  elements,  iron,  nickel, 
manganese,  and   carbon,    showed    thai    the  in    of 

manganese  in  the  finished  alloy  did  not  at  all  correspond 
with  the  amount  originally  weighed  out.  In  some  of 
casts,  instead  of  0- i  per  cent,  of  manganese,  there  was,  on 
the  average,  only  0-15  ;  in  others,  instead  of  1,  there 
only  0'33  per  cent.  In  order  to  produce  an  alloy  con- 
taining the  proportion  desired,  it  is  proposed  to  melt  the 
manganese  first,  and  then  introduce  it  into  the  mixture  of 
the  other  metals. — A.  S. 

Nickel,    Copper,   and    Aluminium;    New  Alloys  of  . 

Hantzschel.      Verhandl.  des   Vereins  zur    Beford     des 

Gewerfcefleisses,  1901,  5.     Proc.  Inst.  Civil  Eng   1901, 

146,  [4],  49. 
"Nickel-aluminium." — In  the  production  of  this  alloy,  the 
difficulty  experienced  in  making  alloys  of  nickel'  and 
aluminium,  owiug  to  the  great  difference  between  the 
melting  points  of  the  two  metals  (1,450°  and  600°  C. 
respectively)  has  been  overcome  by  the  addition  cf  copper, 
the  melting  point  cf  which  is  intermediate  between  those 
of  nickel  and  aluminium.  The  alloy  obtained  is  thus  really 
one  of  aluminium,  nickel,  and  cepper,  consisting  for  the 
most  part,  however,  of  aluminium,  as  is  shown  by  its  low 
specific  gravity — 2 'SO.  "  Nickel-aluminium  "  can  be  rolled 
into  plates  and  bars:  in  six  tests,  it  showed  an  avi 
ultimate  tensile  strength  of  25 -9  kilos,  per  sq.  mm.  (16-4  I 
tous  per  square  inch). 

"  Minchin." — Th  's  is  an  alloy  similar  to,  hut  containing 
more  nickel  than  the  so-called  German  silver;  the  latter 
contains  about  2G  percent,  of  nickel.  It  is  chiefly  useful 
on  account  of  its  resistance  to  the  corrosive  action  of  weak 
acids  and  alkalis.  —  A.  S. 

Nickel- coloured  Alloy  ;  Manvfaclui  e  of  a .    M.  Ekker 

and  J.  Krajcsics,  Budapest.     Ger.  Pat.  123,750,  Sept.  25, 
1900.     Zeits.  angew.  Chem.  14,  [43],  1095. 

The  following  ingredients  are  placed  in  layers  in  a 
crucible: — Copper,  375  ;  phosphor-bronze,  2  ;  nickel,  700  ; 
magnesium  powder,  8  ;  copper,  375  ;  aluminium,  2  ;  zinc, 
80u  ;  cadmium,  15;  zinc  ashes,  2;  copper,  750.  After 
melting,  2  parts  of  powdered  sal  ammoniac  are  well  stirred 
in.  The  alloy  does  not  oxidise  in  the  air,  keeps  its  lustre 
at  100°  C,  and  resists  corrosion  by  acids. — J.  T.  D. 

Silver-coloured  Alloy ;  Manvfacturt  of  a .     M.  Ekker 

and  J.  Krajcsics,  Budapest.     Ger.  Pat.  12:s,'j19,  Sept.  35, 
1900.     Zeits.  aDgew.  Chem.  14,  [43],  1095. 

The  following  ingredients  are  placed  in  layers  in  a 
crucible  .  —  Nickel,  60 0  ;  copper,  2,0(0;  zinc,  400 ;  mag- 
nesium powder,  10  ;  cadmium,  SO  ;  zinc  ashes,  2  :  alumi- 
nium, 1.  After  melting,  1  part  of  powdered  sal-ammoniac 
is  well  stirred  in.  The  alloy  does  not  oxidise  in  the  air, 
keeps  its  lustre  at  100   <_'.,  and  is  verv  resistant  to  acid*. 

-J.  T.  D. 

Aluminium  and  Copper  .-  Alhn/s  of .     L.  Guillet. 

Comptes  Bend.  133,  [18],  6S4— 6S6. 

Alvmixum-<  nri'Ei:  alloys  wi  re  formed  by  burning  a  mix- 
ture of  metallic  aluminium,  finely  granulated,  with  copper 
oxide  ;  when  the  amount  of  aluminium  was  greater  than 
that  corresponding  with  the  production  of  the  substance 
CuA!4,  the  mixture  would  not  ignite.  After  reaction  and 
cooling,  the  crude  button  was  analysed,  and  also  the  residue 
(usually  crystalline)  left  after  treating  it  with  dilute 
hydrochloric  acid.  The  three  compounds  (Cu:iAl,  CuAl, 
CuAJ2)  described  by  Le  Chatelier  were  all  isolated.  With 
the  compound  CuAl  there  was  obtained  always  2  or  3  per 
■cent,  of  a  silicide  of  copper  and  aluminium. — J.  T.  D. 


Copper;  Precipitation  of ,  /»/  Ferrous  Salts.     B.C. 

Biddle       \m.  i    I  hi  m   .1     I  I       :;■.;.     •   ,   177—3  12. 

Invkstigatio.v  of  thi  n  of  copper  salts  by  fen 

salts  in  aqueous  solution  shows  that  the  reaction  is  a 
reversible  one,  and  that  il  is  determined  by  the 

relative  concentration  of  the  ferrous,  ferric,  cuprous,  and 
cupric   ions.     Th.,,!.  that   copper   "ill   not  be 

deposited  in  a  solution  com  either 

original!]  present  oi  formed  d and  this  is 

confirmed  by  the  fact  that  fei  rous  cbloi  ido,  or  -  ulpbate 

not  precipitate  copper  from  the  correspond alts, 

ever  long  they  maj  be  atact.     On  the  othet 

hand,  reduction  lace  if  few  I 

e.g.,  when  an  exc  is  added  tos 

solution  of  ferrous  and  cupric  chlorides,  the  yellow  lit 
obta  Is,  on  standing,  a  slight  but  brilliant  mirror  of 

coppi  r.     I  he  influence  of  tb  of  tl      ons  is 

shown  by  the  fact  that  if  an  excess  of  sodium  carbonate 
olntion  containing   cupric   and  ferrous  salts, 
there   is   no    deposition,  but    if   only  a    -li^'ht  excess  of  the 
carbonate  lie  cm  ployed,  the  precipitated  gradually 

change    tu   a   lirick-red    precipil  ling  copper  and 

basic    ferric     carbonate.       Potassium  ite    reduces 

in  u  similar  way,  whether  in  slight  i  r  gre  if  excess  ;  this  is 
because  the  acid  ferrous  and  cupric  carbonates  are  more 
soluble  than  the  corresponding  normal  salts.  Their  solu- 
bility is  increased  under  pressure;  conse  ,n  ntN .  if  the  action 
take  place  in  a  closed  vessel  containing  carbon  dioxide,  the 
deposition  takes  place  more  readily.  <  lopper  from  the 
cuprous  state  may  be  reduced  in  a  similar  manner. 

— E.  II.  T. 

Tungst<  n  and  Copper  ;  Aluminium  Alloys  containing . 

Carl  Berg,  Eveking.  Ger.  Pat.  123,820;  addition  to 
Pat.  82,819  of  Jan.  18,  1891.  Through  Zeits.  angew. 
Chem.  14,  [43],  1095. 

TtraGSTIC  arid  is  reduced,  using  cryolite  as  a  rlux,  and 
aluminium  is  added  to  the  melte.l  metal  so  as  to  prod 
an  alloy  containing  10  per  cent,  of  aluminium.  Another 
alloy  of  aluminium  with  electrolytic  copper  and  zinc  is 
made,  and  the  two  alloys  are  melted  together  in  such 
proportions  that  the  resultiug  alloy  may  contain  91  to 
92  per  cent,  of  aluminium  and  2  to  7  per  cent,  of  zinc. 

—J.  T.  D. 

Platinum  anil  Iridium  ;   Determination  of in 

Platinum  Ores.     Leidie  and  Quenuessen. 

See  under  XXIIf.,  page.  1242. 

Furnace  Combustion  ;  Phenomena  of .     O.  Boudouard. 

See  under  11.,  page  119G. 

Pyritt  {ind  Marcasite,  and  Methods  of  Distinction. 
H.  X.  Stoke-. 

See  under  Will.,  page  1241. 

Vanadium:  Its  Extraction  and  Uses.      H.  Procter  Smith. 
See  page  1 183. 

PATEXTS. 

Alluvial  Deposits  ;    Extraction   of  Metals  and  Minerals 
from   .      J.    Mactear,   Loudon,    ling.   Pat.    19,150, 

Si  pt.  '25,  1901. 

This  is  a  kind  of  continuously  working  cradle  for  treating 
alluvial  deposits  or  accumulations  of  gold,  tin,  and  other 
metals  and  minerals,  &c. — J.  H.  C. 

Tin:    Recovery  from  "  Hardhead"  or  Slag.     E.  M.  Brad- 
fold,  Xeath  Abbey.     Eng.  Pat.  19,592,  Nov.  1,  1900. 

Sulphur  (or  a  suitable  sulphate  or  sulphide)  is  added  to 
the  material  to  be  treated,  and  the  mixture  is  strongly 
heated  in  a  blast  or  cupola  furnace,  with  or  without  the 
addition  of  lime  or  an  alkali.  The  tin  is  volatilised  as  oxide 
and  collected  as  fume  — J.  H.  C. 
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Hardening,  or 
W  .   ■'•■   l'ork  and   1 

I    13.352.  July  24, 


- 

.    ated   in  a   kith  of 

I  tacle,  and  allowed  to  slon  Ij 

temperature   may  be   about 

itric   current    may    be   passed 

bile  the  metal  is  under  treatment,  i.i  , 

::j,  which  current   should  be 

W. 

.     A.  .1  idon.     From 

i.iuri   a  M..  Germany.     Eng.    l'at. 

or   t  tie   production   of   steel  in  Martin's 

sists  in  the  application  of  a  water-gas 

;~intr  the  charge  in  a  twin  furnace  or  a 

.  two  hearths,  so  that  the  gas  g  From 

-  over  and  heat  the  charge  ou  the  second 

hearth,   the    preliminary   heating   of  ihe   water-gas    being 

The   furnace  can  be   arranged  so  that  after 

.ii  i  recharging  the  first  hearth,  the  air  through  the 

ator  and  the  gas  can  be  reversed,  and  the  charge  in 

iul  hearth  worked,  whilst  the  gases  therefrom  pass 

over  and  heat  the  fresh  charge  on  the  first  hearth. — A.  W. 

/  Iron  Alloys ;  Mann  fa  dure  of .     F.  C.  Crean, 

treal.     Eug.  Pat.  17,639,  Sept.  3,  1901. 

The  iron  or  alloy  is  made  by  mixing  magnetite,  such  as 
sand  which   has  been   freed  from  silica,  &c,   with 

molten  cast  iron  or  other  suitable   metal,  the  proportions 

varying  according  to  the  quality  of  metal  required.  The 
may  he  done  in  n  ladle  by  filling  a  tube,  having  a 
opening  at  its  upper  end,  with  the  magnetite  in  a 
:  malar  state,  passing  its  lower  end  to  the  bottom  of 
[ten  metal  and  gradually  raising  it   to   the  surface, 

whereby   the  magnetite   gradually   falls   into   and  becomes 

mixed  with  the  metal. — A.  W. 

Iron  :  Manufacture  of .     A.  Simon. 

Eng.  l'at.  20,513,  Nov.  14,  1900. 

See  under  XI.  B.,page  1221. 

Gold;    Extraction    if ,   from     Sea-Water    or    other 

Solutions  containing    the   same.      J.    F.    Duke,    Downe. 
Eng.  Pat.  22,389,  Dec.  ^.  1900. 

l.ition  containing  gold  is  submitted  to  the  action  of 
aluminium  hydroxide,  a  gelatinous  silica  compound,  or 
other  lubstani  as  that  obtained  by  neutralising  an 

aluminium  salt  or  a  tin  salt  with  an  alkali,  these  substances 
reacting  with  the  gold  haloid  salt  to  free  the  gold,  and 
afterwards  exerting  a  fining  action  upon  the  solution  by 
settling  and  carrying  down  the  gold.  The  gold  may  also 
'niiii  tin-  solution  by  the  action  of  substances, 
such  as  protochloride  of  tin,  used  in  conjunction  with  the 
aluminium  hydroxide,  &c,  for  the  said  purpose  of  rapid 
deposition. — A.  W. 

Ores  and  Concentrates  [Fe~}  ;  Methods  of  and  Apparatus 

for  Agglomerating  Comminuted  ,  and  for  reducing 

Metal  therefrom.     M.  Kutheuburg,  Philadelphia,  (J.S  A 
Eng.  Pat.  13,867,  July  s,  1901. 

Tin  comminuted  ore  or  concentrate,  either  alone  or  mixed 
with  a  fluxing  medium  or  a  reducing  agent  or  both,  is 
brought  together  in  the  path  of  an  electric  current, 
whereby  the  particles  of  the  mass  are  fritted  and  perhaps 
partialis  reduced,  the  product  then  being  removed  from  the 
.f  the  current  in  coherent  lu  ible  for  smelt- 

ing.    Til'     lump-   may    be  conveyed   to   an    enclosure  and 
maintained  at  a  temperature  sufficient  t<>  complete  reduction 
the  effects  of  the  reducio  re   equalised 

throughout  the  m 

■    be   .    n-'i  Hi  i'l  according  lo 
the  acco  tional  drawing,  consists  essentially, 

of  the  parts  as  follow 
hopper,  1,  a  cylindrical  roller,  2,  placed  opposite  ;he  dis- 
of  the  hopper,  tl."  Bald  roller  being  fixed  upon  a 


shaft.  6,  whi  ti  d  for  rotation  in  bearings,  and  hen 

upon,  but  electrically  insulated  from  the  hopper.  The 
lu.ppcr  and  the  roller  an  connected  with  ami  form  the 
terminals  of  an  electric  current,  so  that  the  ore   rnixtun    a 

its      descent     | 


through  the    heating 
circuit   an. I    is    h 
by  the  action  of   the 
current     into     lumps 
which  arc  dischai 
b}       the      revolution 
of   the    roller.       I 
roller      n  vol vi  -     by 
means  of  worm  gi 
ing     in     engagement 
with  a   worm,  12,  on 
the  end  of  the  shaft, 
ami  connected   with 
an  outside  motor,  15, 
which  motor  may  be 
electrically    actuated 

through  the   com! 

tors,  'in,  17.  The 
hopper  may  be  water- 
jacketed  at  its  lower 
end,  18,  and  is  at- 
tached direct  to  the 
electrical  conductor, 
3.  The  current  is 
conveyed  to  the  other 
terminal  or  roller.  9, 
through  the  shaft,  6, 
from  an  outside  collar 
attached  thereto,  and 
connected  by  a  con- 
tact brush  with  the 
other  conductor. 

—A.  W. 


Copper    Ores ;   Treating .    and   Apparatus    1 1ter,  for. 

B.  Sceman,  Ealing.    'Eng.  Pat.  18,864,  Oct.  22,  1900. 

The  treatment  consists  of  leaching  copper  ores  containing 
carbonate  of  copper  or  native  oxide  with  a  solution  of 
ammonia,  drawing  off  the  clear  ammoniacal  solution  of 
copper,  and  then  distilling  off  the  ammonia,  the  process 
being  conducted  in  vessels  of  which  the  parts  in  contact 
with  the  ammoniacal  solution  of  copper  are  made  of 
earthenware  or  material  unacted  on  by  this  solution. 


The  plant  claimed  is  outlined  in  its  preferential  form  in 
the  accompanying  drawing.  It  consists  of  four  different 
vessels;  A  the  safety  vessel,  I!  the  mixer,  C  the  settler,  and 
1)  the  still.  Each  can  be  closed  hermetically,  and  is  pro- 
vided at  the  top  villi  a  central  filling-opening  with  cap,  1, 
three  side  nipple-.  _',  ::,  4.  adapted  both  for  plugs  and  con- 
necting pipes,  and  at  the  lower  side  with  taps,  5,  and  gauges 


Di       I,  Idol. 
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Bfinspectii  ;  gin  '■      vessel   .V   is  stationary,  but 

the  othei  Ihn  re  mounted  at  different  li  i 
■pnected  with  a  fly-wheel,  s..  that  when  disconnect!  il  they 
Mb  be  rotati  .1.  rocked,  or  lilted.  When  connected  up,  the 
Stole  of  ili  apparatus  is  closed  except  the  nipple  .'3  in 
tlir  vessel  A.  Hie  powdered  ore  and  ammonia  solution  are 
□  B,  which   is   then  plugged  and   rotated  until  suffi- 

cii-ntl v  leached.     Whilst  settling,  the  co icti  ins  are  mad.'. 

anil  the  solution  is  then  di  canted  through  K  '  into 

iirther  settling,    it  is  run  through  El  into   I).     The 
iinuimiiia   is  then  volatilised  bj  steam  entering  1>  through 

nil  the   vapour  passi  I   through  the 
-id  in  the  mixer  li,  which   has  been  charged  with  fn 
ore,    any   ammonia    escaping    therefrom  through    K1  : 
absorbed  by  water  in  the   safety  vessel  A.       I'ln   resid 
D  is  cupric  oxide,  and    is   vva   lied  out   thro  central 

n"         The    residue    eji  m    the    mixer    1!    i 

contuin   copper   sulphide,  and    is    smelted    by    any   known 

is. — A.  W. 

Lead:    Process   for   the  Dezincinq   of  Zinc    l>  iilverised 

.     T.   Barton  and  T.   B.    McGhie,  both  of  1- 

Eng.  Pat.  19,273,  (  let.  27,  1900. 

To  remove  zinc  from  metallic  lead  a  layer  of  caustic  soda 
Oi  other  alkali  is  fused  on  the  surface  of  the  molten  ra 
whereby  the  zinc  is  oxidised,  and  can  be  removed  with  the 
alkali.  A  current  of  steam  or  steam  and  air  may  be  used  ro 
.rale  the  oxidation,  whilst  the  alkali  can  be  repeatedly 
used,  after  the  separation  of  the  zinc  oxide  by  skimc 
i  r  dredging,  since  a  small  quantity  only  of  the  latter  is 
fesolved.— A.  W. 

Zinc;    Treatment  of  Slaps  and    By-Products  containing 

.     H.    F.    Kirkpatrick-Picard,  London.     Eng.   Pat. 

15,166,  Aug.  25,  1900. 

Thk  slags,  &c,  are  ground,  roasted  to  oxide  if  necessary, 
mixed  with  carbonaceous  material  suitable  for  coking,  such 
as  bituminous  coal,  prefei ably  formed  into  briquettes,  and 
distilled  under  such  conditions  that  they  are  tirst  coked  into 
coherent  masses,  and  finally  the  zinc  reduced  and  volatilised, 
while  the  residual  molten   slag,  which  may  1 1  ovt  r- 

alile  metals,  is  retained  in  the  remaining  coke. — A.  W. 

Composition  or  Flux  ;  A  .Yen-  or  Improved ,for  i .-.-. 

a   Substitute    for    Borax.     Louise   Alpe,    Birmingham. 
Eng.  Pat.  19,326,  Oct.  29,  1900. 

The  composition  is  prepared  by  mixing  So  parts  of  boric 
acid  with  five  parts  each  of  barium  chloride,  cryolite,  and 
graphite.  1  he  joint  to  be  brazed  is  covered  with  the  com- 
position, heated  to  dull  redness,  more  of  the  flux  is  dusted 
on.  and  at  the  proper  temperature,  brass  wire  or  spelter  is 
applied,  which  melts  and  flows  through  the  joint. — 

Aluminium  or  its  Alloys ;    Coating  of .     A.  G.  Betts, 

New  York.  U.S.A. "  Eng.  Pat.  10,705,  Oct.  24,  1900. 

The  surface  of  the  aluminium  or  alloy  is  covered  with  a 
layer  of  dry  fusible  non-oxygen  salt  of  copper  or  other 
suitable  metal,  which  is  then  heated  to  fusion. — J.  H.  C. 

Solder  for  Aluminium,  Sfc.  J.  A.  JIcLeod  and  H.  E. 
Prevost,  Haverhill,  U.S.A.,  and  H.  Smith,  Lowell,  U.S.A. 
Eng.  Pat.  19,836,  Oct.  4,  L901. 

Tins  consists  of  :  zinc.  25  ;  aluminium.  0  ;  and  tiu, 
69  parts  by  weight. 

The  zinc  aad  the   aluminium  are  melted  together,  after 
which  the  tiu  is  added  and  stirred  into  the  molten  mass. 

—J.  II.  C. 

Aluminium  Alloy.     A.  Mai.lnrdt,  Vienna.     Eng.  Pat. 
19,403,  Sept.  23,  1901. 

1205  parts  of  tin,  0-20  of  antimony,  009  of  phosphorus, 
T  ■.".:)  of  copper,  and  0-06  part  of  magnesium  tire  melted 
together,  then  100  parts  of  aluminium  are  added  little  by 
little,  and  riually  n  00  part  of  bicarbonate  of  soda  and 
0-04  part  of  sulphur.  Alter  skimming  off  the  slag,  the 
alloy  is  ready  fcr  use. — J.  H.  C. 


and  other  S  I 

and  Separating ■  C.  W.  and H.  H.  Kitto.     I. 

20,040,  Nov.  7,  1900. 

Si  l    timtir  I.,  pfl 
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The 


Cell;    A    Cadmium     Standard .      IF.    Tinsley. 

Electrician,  ( let.  18,  1901,  47, 
I  in;  author  has   desigi  ical   form  of  cadi 

I    upon  id.  eel   in  a  not.-  by  Prof.  Callender, 

published    in     The    Electrician    of     £ 

negative  electrode  of  tin-  ci  amalgam 

.minium    and   mercury    suitably   proportioned,    a 
winch   is  a  cadmium   sulphate.      Further   above 

U  the  mixture  of  mercurousand  cadmium  sulphate  crystals, 
in  which  :  ;   -In.:  of  platinum.     Cou- 

nection    to  this  sheet  is  made  by  a   platinum  wire,  and   the 
same  metal   is  used  to  make  electrical  connection  with  the 
amalgam.     A  Iayi  i    .  I    ;las  -  >\  ool    \  mi     abovi 
of  mixed  crystals,  and  keeps  the  chemicali  in  place,  while 
the  cell  is  sealed  with  marine  glue. 

111.  advantages  of  this  type  of  cell  are,  lir-tly,  that  the 
E.M.F.  is  -.1'  n. 1;,  that  small  currents  can  he 

taken  from  it  without  polarisation;  and,  finally,  that  if 
short-circuited  by  accident,  recovery  of  the  normal  E.M.F. 
will  occur  without  artificial  aids.  The  constancy  of  the 
E  M.F.  is  shown  by  the  following  s    cells  made  on 

with  chemicals  from  two  different  sources: — 
1-0191  v.,  10192  v.,  1-IU31  v.,  1-0192  v.,  1-019O  v., 
1-0191  v. 

Below  a  typical  discharge  curve  for  this  cell  is 
shown.  The  internal  resistance  of  the  cell  when  passing  a 
current  of  1-8    milliamperes,    i-  m  this  curve   to 

amount  to  only  40  ohms.  If  discharge  be  allowed  to 
proceed  at  this  rate  for  a  longer  period  than  four  hours,  a 
marked  drop  in  the  E.M.F.  occurs,  and  complete  recovery 
of  the  cell  cannot  be  obtained  without  artificial  aid. 
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The    chief  disadvantage  of  this   type   of  standard  cell  is 

that  the  cadmium  amalgam   has  a  tendency  to  separate  into 

•oustitueuts  when  subjected  to   accidental  jars.      This 

drawback  can   be  partially  overcome  by  keeping  the  other 

constituents  of  the  cell  as  solid  as  possible. — J.  B.  C.  K. 

Alkali   and   Chlorine;    The  Acker   Cell,  and  Process  for 

Electrolytic  Production   of  .      J.    li.    C.    Kershaw. 

Electrician,  Oct.  25,  1901.  48,  20. 
The  principle  of  this  process  is  not  new,  cells  for  the 
electrolysis  of  fused  salt  with  molten  lead  as  cathode 
material,  having  been  patented  in  1893  and  ls-94  by  Vautic 
and  lluliu  respectively.  A  diagrammatic  section  of  the 
Acker  cell  is  shown  in  Fig.  l,and  cross  sections  on  the  lines 
a — 6  and  c — d  in  Figs.  2  and  3. 
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ell  P  is    trough-shaped,  and  is 
Us     res  as  electrical  con 
or,    and    the    mass 
rhe  upper  portion  of  the  cell  Q  is 


to  form  either  nitrogen  or  nitrogen  chloride),  anil  pure 
hydrogen  at  the  cathode.  Ammonium  iodide  yields  a  similar 
result. — ,).  T.  D. 

Ozone;  Formation  "/" •    A.  Chtssr.     Comptes  Read, 

133,  [20],  789— 791. 
Thk   author  has    examined    the   rate    at    which    oxygen 

lines  converted  into  o/.one  uuder  the  influence  ol 
silent  discharge  caused  by  a  constant  current  in  the 
primary  circuit  of  the  Berthelot's  ozooiser  which  he  em- 
ployed. The  following  figures  express  his  results,  where 
the  unit  of  tune  is  that  required  to  convert  into  ozone  the 
first  0"5  per  cent,  of  the  total  oxygen.  The  Sgui 
independent  of  the  strength  of  the  current,  the  unit  of 
time,  however,  being  longer  the  weaker  the  current.  The 
temperature  of  experiment  was  20    C. 


constructed  of  any  refractory  basic  material,  not  attacked  by 
chlorine  gas  or  fused  salt.  The  anode  C  is  of  carbon,  and 
dips  into  the  fused  salt.  A  hollow  rib  runs  along  the  centre 
of  the  cast-iron  trough  forming  the  base  of  the  cell,  and  two 
rectangular  channels  run  parallel  with  the  centre  opening 
for  half  the  length  of  the  cell.  Figs.  2  and  3  shpw  the 
position  of  these  channel-  in  the  cell  base.  These  channels 
connect  with  the  side  vessel  K  and  with  the  interior  of  the 
ceil  by  the  opening-  0  and  1!.  At  A,  an  injector  supplies 
steam  under  pressure  to  the  cell,  and  carries  the  lead- 
sodium  alloy  from  the  interior  of  the  cell  into  the  side 
.  K.  Here  the  steam  and  sodium  react,  and  produce 
molten  sodium  hydrate  and  hydrogen,  which  rise  to  the 
surface  of  the  lead  and  pass  into  the  collecting  vessel  T 
by  the  overflow  pipe  Z. 

*  The  purified  lead  return-  to  the  cell  by  the  side  channels 
and  openings  I!.  The  circulation  and  decomposition  of  the 
lead-sodium  alloy  is  thus  continuous,  and  sodium  hydrate 
testing  79  per  cent.  (Liverpool  test),  Xa.,0  is  said  to  be 
obtained  without  evaporation  in  the  collecting  vessel  T. 
The  author  considers  that  this  result  will  depend  largely 
upon  the  care  used  in  casting  the  aspirator  neck  at  A,  and 
in  the  position  and  size  of  the  steam-supply  pipe  D. 

The  heat  of  the  cell  is  parti}-  maintained  by  the  steam 
supply  at  A  and  by  the  heat  liberated  in  the  react'; <  n 
Na    +  H.0  =  Na  0  +  11 

The  hydrogen  escaping  at  W  can  also  be  collected  and 
burned  in  a  sj ..  itus  to  supplement  this  heat,  or  to 

fuse  the  salt  used  in  feeding  the  cell  when  at  work.  No 
details  have  been  published  concerning  the  materials  used 
in  constructing  the  upper  portion  of  the  cell.  Efficiency 
data  arc  also  lai  King.     The  -Niagara  work-  were  erected  in 

1900-1901,  and  the  first  unit  of  plant  was  started  early  in 
the  present  year. — J.  B.  C.  K. 

Ammonium  Chloride  dissolved   in   Liquid  Ammonia ;   Elec- 
trolysis of .      II.   Moissan.     Comptes   Rend.   133, 

[19],  718— 714. 

I't  i:k  liquid  ammonia,  as  Frenzel  has  shown,  has  a  very 
low  conductivity;  for  the  current  of  115  volts,  hardly 
'  between  the  platinum  electrodes  of  the 
author's  U-tube  containing  liquid  ammonia  ;  but  on  dis- 
solving ammonium  chloride  in  the  ammonia,  a  great  iuc 
in  the  current   took  1 1  gat   was  evolved   at   each 

electrode — chloriue  at  the  Inch  at  the  low  tempera- 

ture of   —60' or   —80   C.  did  not  react  on   the  ammou;a 
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Thus  the  quantity  of  ozone  produced  teuds  to  a  limit, 
not  easy  to  fix  precisely,  depending  on  temperature  but  not 
on  strength  of  current.  It  is  clearly  economical,  if  quantity 
only  and  not  concentration  of  ozone  is  required,  to  o/.onise 
the  oxygen  only  to  a  slight  extent. — J.  T.  1). 

Strychnine  and  Brucine  ;  Electrolytic  Reduction  of 
J.  Tafel  and  K.  Naumann. 

See  under  XX.,  page  1233. 

PATENTS. 

Electrical  Insulating  Materials ;  Manufacture  of 
E.  A.  Claremout,  Kuutsford,  Cheshire.  Eng. 
21,804,  Dee.  1,  1900. 

Fapbb  and  the  like  materials  are  impregnated  with  the 
usual  insulating  substances,  such  as  oils,  first  under  con. 
siderahly  reduced  pressure  and  then  uuder  the  atmospheric 
pressure,  whereby  a  better  penetration  of  the  material  by 
the  iusulatiug  compound  is  effected  than  is  possible  by  the 
present  methods. — H.  I. 

Alkaline    Chlorides;    Electrolytic  Decomposition  of- 
and    Apparatus    therefor.       J.   D.    Gilmour,     Glasgofl 
Eng.  Pat.  18,397,  Oct.  16,  1900. 

The  apparatus  comprises  inner  and  outer  vessels  in  electric 
contact  with  the  positive  and  negative  pobs  of  a  source  of 
electric  current  supply,  and  means  are  provided  for  per- 
mitting the  circulation  of  the  mercury  between  the  vessels, 
and  for  preventing  the  chloriue  compounds  in  the  inner 
vessel  from  mixing  with  the  caastic  alkali  formed  in  the 
outer  one.  The  circulation  of  the  mercury  is  effected  by 
the  pulsating  action  of  a  caustic  liquor  pump,  which  causes 
the  circulating  liquor  to  flow  from  one  end  of  the  outer 
vessel  down  under  the  bottom  of  the  inner  one,  and  after 
scrubbing  the  mercury,  to  pass  out  at  a  higher  level  on  the 
opposite  side  of  the  inner  vessel,  and  means  are  provided 
for  causing  a  ejele  of  circulation  of  liquor  from  delivery 
to  entering  the  end  of  fhe  outer  vessel. — G.  II.  P.. 

Alkalim  Salts  (Chlorine  aril   Caustic  Soda  and  Potash'); 

Decomposition   of by    Electrolysis,  and  Apparatus 

therefor.      [Intermediate    Electrode."]      J.   Greenwood, 
London.     Eng.  Pat.  22,406,  l>ec.  8,  1900. 

Two  types  of  apparatus  are  described,  one  of  which 
consists  of  two  vessels,  each  divided  into  an  even  number 
anode  and  cathode  sections  arranged  alternately,  by 
slate  or  porcelain-enamelled  iron  partitions  dipping  into 
mercury.  The  second  type  also  consists  of  two  vessels, 
one   of  which  forms  a   single  anode,  and  the  other  a  single 


— 

isgow.   I 
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cathode  section,  the  latter  being  divided  into 
Compartments  through  which  the  mercury  circulates  in  :i 
reverse  direction  to  the  caustic  lye,  causing  tho  latter  to  lie 
highly  concentrated.  An  intermediate  electrode  forms  the 
base  of  each  electrolytic  vessel  or  section  of  cither  type,  and 
is  constructed  preferably  of  a  solid  cast-iron  plate,  the 
internal  surface  of  which  is  entirely  coated  with  a  suitabli 
insulating  substance,  with  the  exception  of  lines  or  narrow 
grooves,  about  one  or  two  inches  apart,  running  in 
.parallel  lines  across  the  plate.  The  bare  metal  bi 
well  amalgamated  with  the  amalgam,  and  establishes 
perfect  electrical  contact  equally  at  all  points  with  the 
mercury  flowing  through  the  apparatus,  and  the  inter- 
mediate electrode  constitutes  a  practically  perfect  conductive 
material  entirely  independent  of  the  mercury  for  the  passage 
-of  the  current  at  a  high  and  uniform  current  density 
Between  the  several  anode  and  cathode  sections  respectively  . 

— li.  II.  B, 
Chromium   0.ride  Sails;    Electrolytic  Oxidation  of  Solu- 
tions of •     C.  Schneider,  London.     Eng.  Pat.  19,029, 

Oct.  24,  1 900. 

This  method  of  electrolysis  with  the  employment  of 
diaphragms  is  an  improvement  on  that  described  in  Eng. 
Pat.  15,724,  1898,  and  consists  iu  compensating  the 
alterations  of  concentration  caused  by  the  electrolytic 
process  by  mixing  the  fluids  of  both  compartments  of  the 
electrolytic  vessel  by  diffusion  through  the  diaphragm  and 
introducing  a  continuous  or  intermittent  stream  of  new  lye 
into  the  anode  compartment,  and  drawing  off  the  corres- 
ponding amount  of  old  lye.  The  velocity  of  diffusion  is 
increased  with  relation  to  the  velocity  of  the  migration  of 
the  sulphuric  acid  by  regulating  the  density  of  the  clei  hi.' 
current,  and  the  latter  may  be  temporarily  interrupted. 
The  most  rapid  compensation  of  the  alternations  of 
concentration  is  effected  by  mixing  the  liquids  of  both 
compartments  directly  by  filling  in  fresh  lye,  so  that  it 
overflows  the  brim  of  the  diaphragm,  allowing  it  to  stand 
over  for  a  time,  and  then  drawing  off  again  a  sufficient 
amount  ;  or  the  two  lyes  may  be  mixed  by  artificial  means,  as 
by  a  current  of  air,  or  by  mechanical  agitation.— G.  II.  K. 

(B.)— ELECTRO-METALLURGY. 

Anodes ;  Disintegration  of .   E.  Wohlwill.    Chem.-Zeit. 

1901,  25,  [84],  917.  (Paper  read  at  the  Hamburg 
Meeting  of  the  Gesellsehaft  deutscher  Naturforscher 
nud  Aerzte.) 
The  anode  slime  produced  in  electrolytic  copper  refining 
always  contains  copper,  in  addition  to  the  insoluble  con- 
stituents of  the  crude  metal,  so  also  silver  is  found  in  tbe 
tinode  residues  in  silver  refining,  and  the  slime  produced  in 
the  electrolysis  of  gold  may  contain  as  much  as  20  percent. 
of  that  metal.  The  obvious  hypothesis  that  the  soluble 
matter  is  enclosed  within  a  crust  composed  of  insoluble 
constituents  is  untenable,  inasmuch  as  a  disintegration  of 
the  anode  occurs  even  when  the  pure  metals  are  under 
treatment.  The  author  ascribes  the  phenomenon  to  the 
formation  of  a  pulverulent  metallic  covering  of  lower 
solubility,  which  takes  place  directly  the  electric  circuit 
is  completed,  and  which  is  constantly  renewed  during  the 
progress  of  electrolysis,  with  the  result  that  the  anode  is 
unevenly  attacked,  becomes  roughened,  and  finally  dis- 
integrates. In  the  case  of  gold,  this  film  is  due  to  the 
decomposition  of  the  gold  sub-chloride  formed  along  with 
the  chloride.  Everything  therefore  points  in  the  ca 
copper,  to  the  formation  of  a  certain  amount  of  cuprous 
sulphate  with  the  cupric  salt,  the  cuprous  compound  at 
once  breaking  up  into  cupric  sulphate  and  metallic  copper. 
It  was  at  first  thought  that  the  inferior  solubility  of  the  film 
was  due  to  the  physical  condition  of  the  metallic  particles 
being  different,  but  the  author  was  afterwards  led  to  the  view 
that  it  was  explained  by  the  looseness  of  its  contact  with  tbe 
anode  plate.  A  negative  proof  of  the  correctness  of  the 
pulverulent-film  hypothesis  is  that  anodes  of  metals  which 
do  not  form  such  a  film  do  rot  disintegrate,  for  example, 
Cu,  An.  or  Au,  iu  potassium  cyanide  solutions.  Dis- 
integration, however,  does  not  occur,  even  when  a  film  is 
formed,  if  the  deposit  does  not  adhere  to  the  anode  metal, 
as  is  the  case  for  example  when  a   high  current  density 


i~  employed,  ami  the  flov*  of  solution  over  tbe 
wishes  ftwaj  the  film  as  it  is  formed.  Specimens  were 
Down  of  identieal  bars  of  copper;  one  thai  had  been  used 
i  anode  with  a  current  density  of  0*3  amp,  per  sq.  dm., 
and  that  appeared  to  be  completely  honeycombed ;  and  the 
other,  after  use  with  a  density  of  20  amp  per  1 [.  dm., 
retaining  a  perfe  itlj  smooth  Burface.—  W.  •  '•.  M. 

lltoys ;    Cathode   Polaritation   and   Formation   if . 

Zeits.  angew.  I  Ihem     i  101,  14, 

(Paper  read  before  the  Versammlung  i  Natur- 
forschcr  und  Aertze,  Hamburg,  mm.) 

A  hi  \  work  is  done  by  a  secondary  reaction  during  the 
electrolytic  separation  of  a  substance  at  tie'  electrode,  tie  re 
must  be  :i  corresponding  alteration  in  the  potential  differ- 
ence required  for  the  deposition.  Such  an  alteration  is 
"'I.'  expected  when  one  metal  is  deposit,/!  upon  another 
with  which  it  is  capable  of  alloying.  Thus,  when  silver  is 
deposited  upon  gold,  there  is  a  reduction  of  0  05  volt  in  tin- 
pressure  required  ;  and  when  certain  metals  aredepos 
mercury,  the  following  reduction:  are  observable,  Zn,0*15; 
Cd,  n  12;  Vg,  0-03;  Cu.  ii  us  ;  und  Fe,  0'07  volt. 
Hydrogen  deposited  on  palladium  requires  a  pressure  of 
0-26  volt  lower  than  when  separated  on  platinum,  whilst 
on  all  other  metals,  the  pressure  required  is  higher  than 
on  platinum.  In  determining  the  voltage  required  for  the 
decomposition  of  caustic  potash,  two  special  points  may  be 
noted,  the  first  probably  corresponding  to  the  separation  of 
hydrogen  ions,  the  other  to  the  formation  of  a  potassium- 
hydrogen  alloy. — W.  G.  M. 

PATENTS. 

Minerals  or    Ores    [Electric]  ;    Disintegration    of  * 

E.  L.  Graham,  1'pper  Warlingham,  Surrey.    Eog.  Pat. 

14,291,  Aug.  9,  1900. 

The  ores  are  placed  in  a  bath  containing  an  acid  solution 
with  or  without  the  addition  of  fluorspar.  An  electric 
current  of  50  or  more  volts  is  then  passed  through  the 
solution,  when  the  ores  are  found  to  be  disintegrated. 

—J.  II.  C. 

Iron  [Electrolytic]  ;  Manufacture  of •.     A.  Simon. 

B  irdeaux.  Eng.  Pat." 20,513,  Nov.  II,  1900. 
Oxide  of  iron,  with  or  without  an  addition  of  carh  in,  is 
dissolved  in  calcium  fluoride  or  other  suitable  electrolyte, 
and  then  treated  electrolytically  so  as  to  deposit  iron  on  the 
cathode.  The  voltage  required  varies  under  different 
circumstances  from  7  or  S  up  to  18  or  20. 

About  500  kilos,  of  fluorspar  are  required  per  ton 
produced.— J.  H.  C. 

Heat-producing  Devices  for  Smelting,  $fc.  in  [Electric] 
Furnaces.  S.  !•'.  Pierce,  St.  Paul,  U.S.A.  Eng.  Pat. 
17,852,  Sept.  G,  1901. 

Cylindrical     bars     of    carbon     or    other     electrically 

conducting  substance  of   special   form    and    covered   «it:i 
fire-clay  or  other  non-conducting  refractory   materia 
made  to  extend  through  the  furnace  chamber.     An  electric 
current  is  then  passed  through  the  liars,  so  :is    to  heat  them 
to  the  required  temperature. — I.  II.  C. 

Iron    and    Steel;    Process     [Electric]    for     Tour 

Hardenin  i,  or  Annealing .    W.  Holzer  and  W.  I ■'.  I.. 

Frith.      Eng.  Pat.  13,352,  July  24,  1900. 

Si  e  under  X.,  page  1218. 


XII.-FATS,  OILS,  AND  SOAP. 

Montan  Wax.     E.  von  Boyen.     Zeits.  angew.  Chem 
14,  [44],  1110—1111. 

The  product  known  as  "Montan  ~ax  "  is  derived  from  the 
lignites  of  Saxony  and  Thuringia,  and  conies  into  commerce 
as  a  white,  high-melting  candle-material.  The  raw  material 
is  a  bitumen  extracted  from  />  ,  various  solvi  nts  i 

this  bitumen  is  a  hard,  odourless  mass  of  the  colour  of 
oz  iberite  with  a  melting  point  '  i   and  90:  C.     By 

steam- distillation,  a  yellow,  crystalline   mass  melting  above 
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i  ».,-  obtained.     This 
illation,  repeated  treat- 
spirit,  nnJ  filter-pressing.     Sub- 
fa        lolorising    agents  furnished   at 

e  melting  above  70   i '. 
paraffin,  but  consists  of  two  bodies 
iporti  his.      One   of   the-.1    is    a 
inic  acid,  ha vi  ig  the  formula  ( 'jgH^Oj, 
m.  ;  The  sodium  and  potassium  Baits  are 

.  hot  water,  less  soluble  in  alcohol.    The  Boid 
:h  difficulty  soluble  in  alcohol  bnt  readily  soluble 
tar  spirit.     Concentrated  sulphuric  Bcid  car- 
tric  acid  having  no  apparent  action  oven 
on   boiling.     Montanic  acid  when  solidified  after  fusion, 
shows  a    radiating  shiniug  structure,   similar    to   that   of 
i\. 

- -anient  of  montan  wax  is  apparently  an 
hoi;  it  is  separated  from  the  acid  by  hot  pressing  with  the 
bcii7ine  and  melts  at  60  <  !.  It;'  behaviour  towards  solvents 
-  -irailar  to  that  of  montanic  acid:  it  is  more  readily 
m  sed  by  sulphuric  acid  than  moctanic  acid  is,  and  is 
oxidi-el  by  nitre  arid  to  fatty  acids  of  low  meiting  points. 
The  formula  of  this  alcohol  has  not  yet  been  determined; 
the  bitumen  is  probably  the  non-crystnllisable  ester  of  these 
two  bodies.  They  are  always  obtained  by  the  steam 
distillation  of  the  bitumen,  the  formation  of  mineral  oils 
being  due  purely  to  a  secondary  decomposition. — J.  F.  B. 

Lubricating  Oik  at  High  Temperatures  ;  Friction  of . 

S.  Kapff.     Zeits.   Verein.  deutseh.  log.  1901,  343.     Proc. 

Inst.  Civil  Kng.  1901,146,  [-»],  34. 
TiitJKSTOx,  in  1899,  stated  that  the  coefficient  of  friction  of 
lubricating  oils  decreases  as  the  temperature  rises  to  a  limit 
of  about  S2  C.  and  concluded  that  heating  of  the  bearings 
to  this  degree  must  not  be  regarded  as  harmful,  and  that  a 
hot  bearing  need  not  be  cooled  unless  its  temperature 
C.  The  author  states  that  these  views  are 
fallacious,  as  they  only  take  into  account  the  frietional 
resistance,  and  that  even  if  the  latter  Mere  the  principal 
factor  to  be  considered,  they  would  not  hold  true  generally. 
The  small  saving  of  energy  due  to  the  low  value  of  the 
coefficient  of  friction  of  the  oil  would  be  far  more  than 
counterbalanced  by  the  amount  of  beat  wasted  in  the 
maintenance  of  the  bearing  at  a  temperature  of  S2J  C '.  It' 
a  bearing  becomes  heated  to  80°  it  may  be  accepted  that 
either  the  oil  is  bad,  or  too  little  of  it  is  employed,  or 
]'  '--ibly  the  bearing  is  dirty  or  otherwise  out  of  order. 
According  to  the  author,  a  good  lubricating  oil  should  fulfil 
the  following  conditions: — (1)  It  must  be  free  from  acid 
and  solid  particles,  and  must  no:  resinify  or  become  acid  on 
exposure;  (2)  it  must  have  a  suitable  adhesion;  and 
(3)  at  the  temperature  at  which  it  is  used,  its  frietional 
resistan  ■>■  must  be  as  small  as  possible. — A.  s. 

i  "■  /in  i  and  Marine  Animal  . 

G.  Halphen. 

under  W\\\..  page  1244. 

I'-    of  Iodine  Monobromidc  in  the  Analysis 

i  if .    .1.  Banns. 

See  under  XXIII., page  1246. 

Rosin  '..    is       L.  Archbctt. 
See  page  1 1 93. 

li>'  O    <  i  rations  on  the  Composition  of . 

A.  Pagnoul. 

-     under  XVIII.  \.,page  1228. 

PATENTS. 

rim  ;  I'ii- ln<  /inn  of .    J.  H.  (J.  Neisse  and 

.1.  II.  Boll     Eng    Pat.  21,626,  Nov.  29,  i'.'UO. 

nder  XVIII.  A.,  page  1229. 

Manufacture  of .     A.  IVllerin.     Eug. 

Pat.  22,905,  July  12,  1 

d:r  Will.  \.,paje  1229. 


XIII -PIGMENTS,  PAINTS;  EESINS, 
VAENISHES;  INDIA-RUBBER,  Etc. 

(.4.)— PIGMENTS,  PAINTS. 
PATENT. 
Heat  in;  or   Roasting  Powdered   Iron  Suits  [!'  redaction it)/ 
Pigments']     and   .simitar    (Compounds  :     Mi  Ihotl    ■ 

Apparatus   for  .     .1.  \V.    llincbley.     Loudon 

Pat.  [8,669,  Oct.  19,  1900. 

lejy  powdered  compounds  are  allowed  to  fall  down 
a  vertical  metal  flue,  so  that  they  meet  a  slow  ctirrenlof 
i  il  gases  passing  up  the  tube  which  carry  away  the 
liberated  acids  and  other  volatile  constituents  down  a 
Baoond  tube  into  a  settling  chamber,  where  the  li 
particles  are  filtered  out  of  the  gas  stream  by  an  asbi 
screen.  The  gases  are  then  freed  from  their  acid  va 
by  suitable  absorbents. — II.  I. 

(B.)— RESINS,  VARNISHES. 

Sandarac  Resins  ;  Constituents  of  the .     T.  A 

Proc.  them.  Soc.  17",  [241],  187. 

The   sandarac  of  commerce  is  the  naturally   exuded  n 
of  various  species  of  Callitris,  usually  either  C.  quuilriraU 
or  C.  verrucosa. 

Both  varieties  of  resin  consist  of  a  mixture  of  resin  acids 
and  terpeues  separable  by  steam  distillation.  From  the 
latter,  d-pinene  has  been  isolated  and  identified.  The  chiel 
volatile  constituent  is  a  diterpeue,  boiling  at  265°  C,  ^„  = 
1'5215,  [o]„  =  +  5J°,  which  behaves  like  a  saturated 
substance,  forming  no  additive  compounds  with  bromine, 
hydrogen  chloride,  or  nitrosyl  chloride.  Two  resin  acid- 
have  been  isolated  aud  examined.  One  of  dies,,  bas  the 
composition,  CsgHggOo,  and  closely  resembles  in  behavioui 
the  isomeric  d-pittiaric  acid  of  Vesterberg  (Iter,  lss.j,  1_g 
3331),  but  is  optically  inactive,  and  is  therefore  namet 
inactive  pimaric  acid.  On  reduction  with  hydriodic  acid,  ii 
ijives  a  diterpene,  C^I^.  On  oxidation  with  permanganate 
pimaric  acid  yields  acetic  acid  and  a  crystalline  suhstain 
melting  at  206°  (.'.,  which  is  probably  trimellitic  acid. 

The  second  resin  of  sandarac  has  not  been  obtained  in  s 
crystalline  form,  but  the  highly  deliquescent  sodium  -al 
and  the  characteristic  lactone  have  been  prepared ;  fron 
analysis  of  these,  the  formula  of  the  free  acid  is  probabl; 
C30H19Oj.  For  this  substance,  the  name  caltitrolic  acid  ha: 
been  retained.  The  acid  is  remarkatly  resistant  to  tb 
action  of  reagents,  being  unattacked,  even  by  hot  fuminc 
nitric  acid.  When  heated  in  a  vacuum,  it  is  decompose! 
with  the  formation  of  carbon  dioxide  and  a  diterpent 
dentical  with  that  occurring  naturally  in  the  resin. 

Shellac;  Analysis  of .     E.  .1.  Parry. 

See  under  XXIII.,  page  124  j. 

Brass  Lacquers ;  Action  of  Light  on  Coloured . 

II.  Smith'. 


::. 


See  page  1188. 


(C.)— INDIA-RUBBER,  &c. 

India-rubber.  Schneider.  Chem.-Zeit.  1901,  25,  [84] 
924.  [Paper  read  at  the  Hamburg  meeting  of  thi 
Gesellschaft  deutscher  Naturforscher  u.  Aer/tc  (1901).] 

Tin;  author  exhibited  several  kilos,  of  caoutchouc  mill 
which  had  been  collected  in  1899,  aud  preserved  with  thi 
tiid  of  small  quantities  of  ammonia  and  creosote.  Precipi 
tation  with  citric  acid  solution  during  the  meeting  produce* 
an  exceedingly  tough  and  colourless  caoutchouc. — \V.  (J.  M 

PATENT. 

Fabric  or  Materia/  (Leather  and  Rubber  Substitute,  In 
nulator,  Xc),  anil  Articles  from  Fibre  and  an     i  dh  siot 

Manufacture,    of •.      A.    Oesterheld,    Vdcklabruo} 

Austria.     Eng.  i'at.  10,007,  May  14,  1901. 

A  sew  article  of  manufacture,  produced  from  alternal 
layers  of  fibres  (jute,  cotton,  silk,  wool,  asbestos,  &c.)   am 
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an  adhesive  Rubsl  in  [in  rubber,  pu 

mu.rii.  artificial  gum,  rosin,  or  other  Ml      m  I      d),  the 

lilii.-  lying  in  all  directions,  i bined  by  pressun 

a  homogeneous  whole,  is  claimed. 

The  fibres  are   blown  by  hot  air  in  a  chamber  on  to  an 
aidless  cloth  covered  with  an  adhesive  layer,  and  i  b 
lau-i  has  been  deposited,  the  material  is  passed  through  a 

chamber  to   dry   and    then    through   calendi 
again  receives  a  coat  of  adhesive  and   fibres,  an  1   is  aguin 
dried  and  calendered,  and  so  on,  until  the  desired  tbi 
is  obtained,     liy  spreading   the   layer;   on   a 
teres,  &c.  may  be  made. 

The  material  is  said  to  he  also  useful  for  straps,  belts, 
washers,  tyre  covers,  floor  cloths,  wall  coverings,  insulating 
materials,  and  the  like.  —  II.  I. 


XIV.-TANNING ;  LEATHER,  GLUE,  SIZE. 

Tannoids ;    Contribution    to    the    Study    of  the . 

11.  Kuuz-Krause.     ('hem.  Ceutr.  1899,  1,    9   .  .'..vj. 

I'm-  author  treats  of  his  subject  under  live  headings 
(1)  The  so-called  tannins  and  their  significance  ii:  plant 
lite.  (2)  Attempts  to  classify  the  so-called  tannins.  <:!) 
Systematic  classification  of  the  tannoids.  (4)  The  relation 
between  the  constitution  of  the  tannoids  and  their  behaviour 
to  reagents.  The  reagents  considered,  comprise  ferric 
chloride,  gelatin  (glue),  albumin,  alkaloids,  and  tartar 
emetic.  The  author  found  that  the  reagents  named  are  not 
general  reagents  for  tannin  as  is  usually  accepted,  but  are 
only  specific  group  reagents  for  different  subdivisions  of 
his  system,  viz.,  for  the  tannoid  anhydrides  produced  from 
two  or  more  molecules  of  protocatechuic  aeid  or  gallic  acid 
by  abstraction  of  water.  The  reactions  given  by  the  above 
reagents  and  others  with  gallic,  digallic,  ellagitannic,  and 
ellagic  acids,  tannin,  trigallic  aeid,  ecc,  are  collected  ill  a 
table.  (5)  The  natural  transformation  products  of  the 
tannoids.  and  the  relation  of  these  to  the  phlobaphenes  and 
rotene  and  to  other  groups  of  plant  constituents.  For  the 
purpose  of  classifying  the  tannoids,  besides  the  reactions 
ami  decompositions  effected  by  chemical  means,  tin-  author 
proceeds  on  the  lines  that  use  can  be  made  also  of  the 
changes  which  occur  naturally  in  the  plants,  especially  the 
formation  of  "  phlobaphene  "  and  "  ieds  "  ("  Role.  "),  i.e.,  the 
fed  to  reddish-brown  amorphous  colouring  matters  of  barks, 
which,  likegallotannic  aeid,  may  be  considered  as  anhvdrides 
of  tannoid  mother-substances  (that  is,  as  definite  intermediate 
products  of  a  process  of  dehydration  of  aromatic  hydroxy- 
a  ails ).  The  relation  of  phlobaphene  and  "  reds  "  (•'  Rote  ") 
to  gallotannoid  anhydrides  is  also  shown  by  the  similar 
behaviour  (precipitation)  with  gelatin.  (See  also  this 
Journal,  1896,  831.)— A.  S. 

Leathers;    Composition  of  Belgian  - •,  and  the  Inftuenci 

of  the    Nature    of    tlie    Tann<  ry    Water    on    the   same. 
K.  Xihoul,  Bourse  fiux  Cuirs  de  Liege,  Sept.  1901. 

A.  Comp  sition  of  Belgian  Leathers. — The  following  table 
rs  the  composition  (highest  and  lowest  values  to  one 
decimal  place)  of  15  genuine  leathers,  tanned  with  waters 
of  known  composition,  most  of  them  different. 

The  samples  had  all  been  kept  for  some  time  io  a  warm 
atmosphere,  so  that  the  percentage  of  moisture  is  rather 
low  (usually  about  18  per  cent,  for  Belgian  leathers).  The 
"total  soluble  "  is  high  because  at  least  three  litres  were 
I  for  extraction,  instead  of  only  oae  litre.  (See  page 
1-J9.  For  the  same  reason  "  un-combined  tannin"  and 
"  soluble  non-tannin  "  are  also  high. 

The  "  hide-substance  "  was  determined  by  Kjeldahl's 
original  method,  completed  by  addition  of  permanganate, 
which  gives  rather  high  results,  and  has  a  consequent 
influence  on  the  factors  associated  with  this  one. 

For  the  full  details  of  each  leather,  and  the  results  when 
calculated  as  percentages  of  dry  leather,  the  original  paper 
should  be  consulted. 

B.  Influence  of  the  Nature  of  the  Water  used  in 
Tanning. — Each  of  the  foregoing  leathers  (except  in  two 
cases)  was  tanned  with  a  different  water,  the  composition 
of  which   was    completely    determined.      The    analytical 
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resubs  (composition  ol  each   water  a 

are  collected  in  a  series  of  tables,  and   the  author  makes  tie 

fol|ow  ing  observations  up  in  them  : — 

Sole  Leather. — (1)  The  amount  of  saline  niatteJ    present 

in   the    water    has    a  general    relati the    ash    of 

leather,  though,  in  one  ease   at    least,  a    Boft    water    pro- 
d    a    Icathei    with    more  ash  than    tho-e    tanned  with 
hard  waters. 

(2)  The-perceutage  of  fat  depends  chiefly  on  the  nature 
pf  the  hide,  and  on  the  cave  taken  in  fleshing  it  ;  in  i'.r.  , 
instances  a  low  percentage  was  a  rith  Frei 
ammonia  in  tin-  water. 

(3)  It  seems  probable  that  very  soft  waters  give  a  low 
"  total  soluble  "  number. 

I  I  I    With  hard  waters,  the  amount  of  UUCOmbined  tannin 
is   nearly  three  times  as  great  as  the  amount  of  soluble 
organic  non-tannin,  whilst  with  solt  waters  the  two  amounts 
are   nearly   equal.      Excess    of  saline   matters,   there 
aple.irs    to    hiuder    absorption    of    tannin    by    the 
substance. 

(•Vi  The  amount  of  "combined  tannin"  is  greatei  [Then 
the  wit  it  used  is  soft  than  when  bar!. 

(C)  As  regards   "percentage   yields  of    leather,"    hard 
waters  give  extreme  results  in  both  directions  ;  t! 
yield   with   soft  waters   is   high  and   less  variable.     As  a 
general  conclusion,  soft  waters  giv<  better  results  than  do 
hard  waters,  but  the  knowledge  and  skill  of  the  tame  . 
the  most  important  factors-, 

Vache  Leather  {South  Anuria  Cowhides).— AVaters 
containing  a  large  amount  of  temporary  hi  dness  cause  a 
great  ash  percentage,  but  this  factor  also  depends  In  gclj 
life  extent  Io  which  the  lime  used  in  unhairing  i"s 
removed.  The  "total  soluble"  figure  also  is  more  iuflu- 
1  Ivy  details  of  manufacture  than  by  the  chemical 
composition  of  the  water.  The  relation  of  "  soluble  upn 
tain  in  "  to  "  uneombined  tannin,"  however,  as  in  the  case 
of  sole  -leather,  is  definitely  connected   with  |   „;' 

-aline  matter  present  in  the  water. 

Light  Leathers. — Hero,  the  subsequent  details  ot  manu- 
facture appear  to  cover  up  any  differences  ilut  the 
nature  of  the.  tanning  water  may  produce  at  I  | _•,-. 

In  conclusion  it  soems  impossible  I 

Oil    of    leather    from    the    nature  -I    tin     water    used, 
First  quality  leather  can  be  made  with   hard   or    soft  water, 
but  the  chief  question  of  relative  eo-i   still   remains  to  be 
,'ated. — 1!.  I.,  -t. 

Tannin;  Report  to  the  Inlernali,  f  Leather 
Trades  Chemists  on  th-  Methods  in  Use  for  Determining 
.     II.  Ii.  Procter. 

See  under  XXIII.  pagi   1240. 

Quebracho  Extract  i  Analysis  of .     G.  Klenk. 

See  mder  XXIII., page  1219. 
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.  <  oi  Study  of  [Analysis 

Nihoul. 

IXlll.,  page  1249. 

;   Application  of ,  in  Analysis 

ials.     J.  Paessler  and  \V.  Appelius. 

S      tnder  Will.. ptioe  1849. 

PATENTS. 

//.  ;'■  :    Process   for    Treating  .    R.  Croasdale 

se,  State  of   New  York,  1    SA.     F.ug.  Pat.  19,542 

■    l,  L901. 

Tnr  hide,  after  the  removal   of  all  hair,   fleshings  &C,  is 

t  3—4  hours   in   a  bath   containing   soft  water 

dieylie  acid  i/2  parts'),  picric  acid  (3  parts), 

and  boric  acid    ( -2*5  parts).     It  is  then  stretched,  dried  in 

warm   air,   and    sponged    with    a    solution    of    potassium 

bichromate  (2 J  per  cent.)  in  diffused  daylight.     Exposure 

to  full  sunlight  completes  the  process. — K.  L.  J. 

Heial  Sponyes    [from  Leather  Fibres];  Manufacture 

.      C,    Paulitschky,  Vienna.     Eug.  Pat.    18,808, 

20,  1301. 

Fine   leather   fibres,   free    from    fat,   are    saturated    with 

i  hur  milk,"  and.   after  drying,  are   soaked  in   liquid 

caoutchouc   and  ammonium  carbonate,  and  the  tough  mass 

thus  produced  is  heated  gradually,  preferably  in  vacuo,  from 

up  to  140'  C,  whereby  pores  or  channels  are  formed  in 

the  mass,  by  the  escape  of  gas  produced  by  the  decompo- 

D   of  the  ammonium   carbonate,  and   the  caoutchouc  is 

vulcanised  by  the  sulphur. 

The  product  thus  obtained,  may  be  dyed  and  used  as  a 
substitute  for  loofas  and  bath  sponges,  &c. — H.  I. 

or    Ma', rial    [Leather    Substitute']    and    Articles 

/■'ibre   and   an    Adhesive;    Manufacture  of . 

V  i  restcrheld.     Kng.  Pat  10,007,  May  14,  1901. 
See  under  XIII.  C,  page  1222. 


XY .-MANURES,  Etc. 

yUrale   Fermentation    on  /  its   Significance  for  the  Bio- 

i    .  -  il.    J.  Stoklasa.     Zeits.  angew. 

Chem.  1901,14,  [41],  1029. 

Tiif  author  has  made  a  series  of  experiments  by  inoculating 

aqueous  solutions  of  nutrient  salts,  &c,  containing  sodium 

nitrate  u-  the  only  source  of  nitrogen,  with  different  species 

of  bacteria,  and  determining  the  amounts  of  nitrogen  in  the 

firm  of  ammonia,   nitric    and   nitrous   acid?,   and    in   the 

late,  after  incubation   in  the  dark  at  2SD — 30°  C. 

From  these  experiments   he  concludes   that  there  are  two 

:   groups  of   bacteria  which  effect  the  metamorphoMs  of 

nitrates.     The  first  group  comprises  those  which  transform 

nitrate  nitrogen   into   elementary  nitrogen,  and  includes 

/.'.  fiuorescens  liquefaciens,  B ■  pycyaneum 

IS.    Stutzi  ii,     B.    centropunctatum,    B.    filefaciens,    B. 

denitrificans,  Sec. 

To  the  second  group  belong:    B.meyaterium,  B.  mycoides, 

/.'   tubtilis,  B.  .  talus,  B.  ramosus,  B.proU  us 

and  proteus    Zenker i,    B.  radicicola,  &c.     These 

the  nitrogen  in  the  nitric  acid  present  to  ammonia. 

coarse   of  the   vital   processes   of    both   groups   is 

naturally  considerably  influenced  by  changes  in  the  compo- 

n  of  the  culture  media,  whilst  the  introduction  of  air 

daring  the  fermentation  leads  to  the  reduction  of  a  much 

•  of  nitrate. 

The  author  also    points  out  that   there   is  a  connection 

nitrate    and    alcoholic   fermentations.      He    has 

1  alcohol  in  the  culture   medium  in  which  certain 

.'ion   bacteria   were  grown   in  the  presence  of  an 

:.  kindf    of  sugar,  and  considers  that  this  is 

olecular    respiration.      In    fact,    in    every 

fermentation    in    which     different    alcohols    are    formed, 

produced   when   nitric   or  nitrous 

•<alts  t.       According    to    former   observations, 

ration    must    be   regarded   a-   identical 


with  alcoholic  fermentation,  and  the  author's  opinion  is  that 
the  alcohol  here  produced  acts  upon  the  nitrates  or  nitrites, 
yielding  elementary  nitrogen  or  ammonia,  ami  being  itself 
oxidised  to  carbon  dioxide. 

The  Bacillus  radicicola  assimilates  the  nitrogen  formed 
in  the  nitrate  fermentation.  If,  however,  nitrogen  be  first 
passed  through  red-hot  tubes,  it  is  no  longer  assimilated, 
The  author  suggests  that  this  may  be  due  to  the  nitrogen 
liberated  in  the  fermentation  being  of  an  active  form,  or  to 
the  presence  of  certain  nitrous  oxides  which  may  have  a 
favourable  influence  on  the  assimilation. 

Finally,  the  author  deals  wilh  the  problem  of  inoculating 
the  soil  with  bacteria  capable  of  assimilating  the  nitrogen 
formed  in  the  nitrate  fermentation,  and  thus  reducing  the 
loss  of  nitrogen  which  occurs  in  agriculture. — C.  A.  M. 


XV1.-SUGAR,  STARCH,  GQM,  Etc. 

Cane  Sugar  ;   Specific  Rotation  of ,  and  its  Alteration 

with  Temperature  and  Wave  Length.  II.  Pellat.  Ann. 
chim.  phys.  1901,  23,  289;  Zeits.  Vereins  Deut.  Zueker- 
Ind.  1901,  [548],  815—836. 

The  author  was  commissioned  by  the  French  Government 
to  determine,  as  accurately  as  possible  and  wilh  all  the 
refinements  attainable,  the  following  data  : — 

(1)  The  normal  weight  of  cane  sugar  for  the  Laurent 
polarimeter,  i.e.,  the  weight  of  sugar  to  be  contained  at 
20°  C.  in  100  c.c*  of  the  solution  so  as  to  give,  in  the 
20  cm.  tube  with  sodium  light,  a  rotation  of  21-67°  at 
20°  C. 

(2)  The  alteration  of  the  specific  rotation  of  the  normal 
solution  of  sugar  with  change  of  temperature  with  sodium 
light. 

(3)  The  alteration  of  the  specific  rotation  of  (he  normal 
solution  of  sugar  according  to  the  wave  length  of  the  lighi 
employed. 

The  normal  weight  of  sugar  was  also  determined  inde- 
pendently by  Maseart  and  Benard,  whose  results  are 
practically  identical  with  those  of  the  author. 

A  special  apparatus  by  Jobin,  consisting  of  spectroscope 
and  polarimeter,  which  took  two  years  to  construct,  was 
employed  by  the  author.  This  instrument  is  fully  described 
in  the  paper. 

The  normal  weight  of  pure  sugar  found  by  the  author 
worked  out  at  16-275  grms.,  fully  corrected.  For  practical 
work,  where  the  weighings  are  not  reduced  to  vacuum, 
the  normal  weight  found  was  16"28  grms.,  as  against 
16-29  grms.  finally  adopted  by  the  French  Commission. 
The  specific  rotatory  power  calculated  from  the  author's 
observations  was  [u]D20°  =  66-536°. 

The  mean  coefficient  for  change  of  temperature  was 
found  to  be  :  0  =  -  0-0003G  between  14°  and  30°  C. 
The  value  0  includes  the  expansion  of  the  metal  tube; 
deducting  this,  the  coefficient  for  the  sugar  solution  alone 
is  7  =  —  0*00038.  The  value  y  is  itself  composed  of  the 
difference  between  the  coefficient  of  expansion  of  the  sugar 
solution  m  and  the  temperature  coefficient  for  the  change 
of  specific  rotary  power  It.  Taking  fi  as  equal  to  —  0-O0O24. 
the  coefficient  for  the  rotatory  power  A  =  —0-00014.  For 
practical  work  with  glass  tubes  instead  of  metal,  the  mean 
temperature    correction     would    be    —  0-00037,    and  the 

corrected  rotation  It"    =R?    [1    +    0-00037  (<    -    20)] 

between  the  limits  of  14'  and  30°  C. 

As  regards  the  variation  with  wave  length,  the  author  lias 
determined  the  rotation  of  the  normal  sugar  solution  with 
eight  different  well  defined  rajs,  corresponding  to  chemical 
lines  in  the  spectrum  ;  the  results  are  all  referred  to  the 
meau  of  the  I),  and  I>2  rays. 

The  law  that  the  rotations  are  inversely  proportional  to 
the  squares  of  the  wave  lengths  was  not  confirmed  by  these 


•Tlie  n,  in  spite  of  the  resolution  of  the  Inter- 

national  I  ongre*s  ol  Vienna  and  Paris  to  adopt  metricalc.t 
the  volume  of  1  grin,  of  water  at  4    C.  weighed 
brass  weights),  uses  lard  such  that  1  c.c.  =  the 

of  i    trrm.  cf  water  al    I     C.   weighed  in  air  with   b:-;i>^  wcightfc 

;  his  standar  I  .  in  which,  ma 

French  ec- 1  100  c.c.  =  100 "108  metrical  cc.'a, 
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(observations  with  sufficient  closeness.  Tho  author  has 
therefore  drawn  up  an  empirical  formula  which  expresses 
his  results    within    the    limits    of    experimental    error:  — 

R\    =    I.',,    (*     I    ",),    where     \  u  iud    II 

0-00757003. 

Critical  Notes  by  Schonroch. — To  the  German  trans- 
lation of  this  paper  certain  critical  notes  are  added  In 
Schonrock.  In  the  first  place  it  is  pointed  out  that  the 
instruction  given  to  I'ellat  to  determine  the  concentration 
of  the  normal  solution  of  sugar  for '■  sodium  light  "is  not 
sufficiently  definite,  since  with  modern  polarimeters  the 
results  obtained  with  a  sodium  flame  may  vary,  according 
to  the  iutensity  of  the  light  and  the  method  of  purification 
of  the  salt,  by  as  much  as  1  per  cent. 

The  experimental  methods  described  by  Pellat  as  "  new  " 
were  completely  worked  out  in  1885  by  l.ippich,  and  have 
been    employed  since    by    many   other   chemists.     Certain 

!  details  and  remarks  relating  to  the  construction  of  the 
instruments  used  by  Pellat  are  criticised.  Further,  it  is 
remarked  that  the  proportion  of  ash  in  the  sugar  employed, 
0- 06  per  cent.,  is  not  ''almost  negligible"  as  claimed  by 
the  author;  the  sugar  cannot  be  regarded  as  being  especially 

J  pure  and  should  have  been  purified  further  in  the  labora- 
tory.    The  solutions  to  be  polarised  were  filtered  "  three  or 

1  four  times,"  a  procedure  sufficient  to  alter  their  concentra- 
tion   by   several  hundredths    of    a   per  cent.     The  tube 

!   employed  for  polarising,  measured   100'0I5  cm.  at  20   C, 

|  a  divergence  from  the  metre  which  is  left  uncorrected  bj 
the  author.  The  fact  that  the  rotations  diminished  when 
the  filled  tube  was  allowed  to  remain  in  the  water-bath  of 
the  instrument  for  some  time  can  only  be  explained  by 
leakage  round  the  cover  glasses.  Schonrock  regrets  that 
the  French  Commission  should  have  introduced  yet  another 
arbitrary  definition  of  the  cubic  centimetre.  His  conclusion 
is  that  the  normal  weight  of  sugar,  16-29  grms.  (or  I 
16  28  grms.  as  found  by  Pellat),  has  only  been  established 
with  an  accuracy  of  +  0-1  per  cent,  and  that  another  more 
accurate  determination  will  shortly  be  required.  Other 
notes  relate  to  divergences  between  the  temperature 
coefficients  found  by  Pellat  and  those  of  other  authors, 
including  Schonrock  himself. — J.  F.  B. 

Quotients  of  Purity  and  Saline   Quotients   of  Sugar  Pro- 
ducts :   Tables  for   Conversion  of into  Quotients  of 

Impuriti/  and   Inorganic  Quotients.       !•'.    Sachs.      Bull. 

de  l'Assoc.  des  Chim.  de  Sucr.  et  de  Dist.  1901,  19,  [4], 

419—421. 
The  author  has  shown  that  the  method  now  used  of  giving 
the  quotients  of  purity  and  the  saline  quotients  of  sugar 
products  is  unsatisfactory,  and  that  it  is  preferable  to  reduce 
everything  to  the  basis  of  100  parts  of  sugar.  Three  tables 
are  now  given  for  converting  results  expressed  in  the  old 
way  to  this  new  plan: — (1)  This  table  is  for  transforming 
the  quotient  of  apparent  purity  A  into  the  quotient  o' 
impurity  M,  that  is,  the  amouut  of  impurity  per  100  of  i 
sugar ;  the  numbers  are  calculated  from  the  formula, 
11  =  9000/ A  —  90,  which  assumes  a  uniform  average 
density  for  the  non-sugar  materials  of  1-111  times  that  of 
the  sugar.  (2)  This  gives  the  quo'ient  of  impurity  corre- 
Eponding  with  the  quotients  of  real  purity  R,  the  numbers 
being  obtained  from  the  equation,  M.  =  10000/R  -  100. 
(3)  The  third  tables  serves  for  transforming  the  saline 
quotient  S  into  the  inorganic  quotient  N,  that  is  the  amouut 
of  inorganic  matter  per  100  of  sugar;  the  relation  between 
these  magnitudes  is  expressed  by  N  =  100,  S. — T.  H.  P. 

Sugar  Products;  Nitrites  in  ,  and  their  Influence  on 

the  Frothing  of  Sugar  Syrups.  K.  Andrlik  and  V. 
Stanek.  Chem.  Zeit.  Rep.  1901,  25,  [«*],  303. 
Bit  little  attention  has  hitherto  been  paid  to  the  quantity 
or  the  practical  tffect  of  nitrites  in  sugar  products.  Molasses 
from  Bohemian  works  usually  has  only  0-004—0-01  per 
cent.  N  present  in  the  form  of  nitrites.  Hungarian  and 
Italian  products  usually  have  more  than  this,  and  they 
generally  show  higher  acidity  ;  and  froth  in  boiling.  Frothing 
has  generally  been  ascribed" to  the  escape  of  carbon  dioxide 
in  boiling  ;  but  the  author  has  found  not  only  this  gas, 
but   also   nitrogen   peroxide,   in  the    escaping  gases;    this 


gas  was  recognisable  by  iU  smell  and  by  its  ton 

Btarch  papers  blue ;  nitrous  acid  fume   « rvable, 

Three  frothing   Byrupa  won    examined  and  were  found  to 
give  the  following  results  :  — 


II. 


III. 


S7-IJ 

71-ip 

18-00 

I  nii '.  sugar,  in  hi  -i . 

0-4 

0*61 

.■  i" 

'.i  3 ; 

13-87 

Purity 

76'2 

i-i.i 

»•«! 

ll-nTt 

:is  mi ritoi 

o-o*i 

A- nlitv.il    e.C   Nik 

6  a 

10-7 

10-0 

ins. 

From  these  and  other  experiments  the  author  eoi 
the  characteristics  of  frothing  Byrupsto  he  unusually  high 
acidity  and  large  proportion  of  nitrite  nitrogen.  He  i* 
agreement  with  other  observers  that  frothing  chiefly  occurs 
with  syrups  from  abnormal  beets,  from  rich  nitrogenous 
soils,  or  by  the  alteration  of  the  juices  by  the  action  of 
bacteria. — W.  tJ.  M. 

Molassi  s  Residues  ["  Scklemp  I  he  Ether-soluble  Acids 

of .    A.  Herzfeld.    Zeits.  Vereins  deutsch.  Zuckerind. 

1901,  720  ;  through  Zeits.  angew.  Chem.   1901,  14,  [44],. 
II  L5. 

Thb  molasses  "Scblempe"  examined  had  the  following 
composition  : — Apparent  solids,  79  per  cent.  Brix  :  water, 
22  per  cent.;  ash,  28  per  cent.;  organic  non-sugar.  IS  per 
cent.,  with  4  per  cent,  of  nitrogen  and  0-62  alkalinity  to 
phenol  phthalein  ;  the  sugar  had  been  almost  wholly 
removed  by  the  strontia  process.  The  sample,  after  acidifi- 
cation with  sulphuric  acid,  was  exhausted  with  ether; 
residue,  after  evaporation  of  the  ether,  was  distilled  in  the 
air  and  in  vacuo,  and  the  volatile  portion  was  further 
separated  by  steam  distillation.  The  acids  were  converted 
into  esters  which  were  fractionated,  and  crystalline  Bait! 
tie  acids  were  also  prepared  and  separated. 

The  acids  soluble  in  ether  were  found  to  contain  about  5  per 
cent,  of  formic,  21  per  cent,  of  acetic  and  21  percent,  of  lactic 
acids  ;  the  remaining  53  per  cent,  could  not  be  separated,  but 
higher  fatty  acids,  bury  rie  and  valeric  acids,  caramel  bodies 
and  succinic  acid  were  present.  Calculated  to  the  original 
"  Scblempe,"  4-29  per  cent,  of  acetic,  4-29  per  cent.  o5 
lactic,  and  1-02  per  cent,  of  formic  acids  were  found.  A 
sample  of  "  Schlempe  "  from  another  district  gave  practi- 
cally the  same  results,  so  that  the  above  may  b?  taken  as 
representing,  on  the  whole,  the  proportions  in  the  non-sugar 
of  German  molasses.  The  numbers  obtained  for  acetic  acid 
are  important,  since  potassium  acetate  is  the  only  really 
powerful,  melassigenic  substance  known.  The  quantity  i  • 
acetic  acid  found  in  the  non-sugar  is  alone  sufficient 
account  for  the  quantity  of  sugar  always  present  in  molasse 
in  an  uucrystallisable  state. 

The  melassigenic  astion  oi   lactic  acid  has   not  yet  been 
properly  studied. — J.  F.  B. 

s     \iration    Mud;  Analyse;  of  the    First .  during   tin 

Stason  1899-1900.  K.  Andrlik.  K.  Urban,  and  V.  Stanek. 
Zeits.  fur  Zuckerind.  in  Rohmeu,  1901,  26,  [1],  1—5. 
The  authors  communicate  the  results  of  complete  analyses 
of  H  samples  of  mud  from  the  first  saturation,  taken  during 
the  season  1899-1900.  The  results  are  fully  tabulated  in  the 
paper,  and  only  the  extreme  values  will  be  quoted  here  :  Cat  i. 
41-06—49-53  per  cent.;  c';i,  PH),,,  0-20—3-02  per  cent.; 
0H)j2-lB— 8-30  percent  :  Fe/)3  +  ALO„  0-35— 1  -53 
percent.;  inorganic  matter  insoluble  in  HO,  0 '  37 — 2-65  per 
cent.;  PsOs.  1-02— 185  per  cent.;  S03,  0-37—1-72  per 
cent.;  CO.,  25  11 — 34 '79  per  cent. ;  oxalic  acid  C=H;04  + 
2  aq.,  107 — 256  per  cent.  ;  citric  acid,  0-10 — 1-21  per 
cent.,  total  nitrogen,  0 ■  23-0  ■  4  >  per  cent. ;  nitrogen  calculated, 
as  albuminoids,  1-44— 2-75  per  cent.;  sugar,  0-45—4-31 
per  cent. :  ethereal  extract  of  the  portion  of  the  mud 
insoluble    in    HCI,    021— 090    per   cent.;    resin    acids, 
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b  lodium  carbonate,  ;)S:> — 94 ■  7  ec. 
oxalii    ari.l   i;> 

-     ihcr   than  oxalic  0- 1  — 
id.      All   the  above   results   rotor  to 
mi        •    too  mud.     In   si  - 
I  from  the  mud  by  means  of  ctln  i  after 
HC11  led,  and,  after  allow 

or   the  other  acids   soluble  in 
Qormal  acid.    Thus 
h  in  extraetable  acids aod  others  are  poor, 
-.which  may  legitimately  Vtc 

per  cent  were  soluble  in 

solution.      The   analyses   of   saturation 

mud  will  ass  irtanceVhen  it  is  possible  to 

•  of  mud  to  the  weight  of  diffusion  juice 

■  obtained. — J.  F.  B. 

/      lory   Effluent;  Purification  of ,by 

Ike    Prosk    <■':  Pro  ess.      A.  l'ritzkow.     Zeits.  Verei 
tsch.  Zuckerind.  1901,  51,  [549],  402—425. 

Tin  Stosscn   sugar   factory  finding  that  its  effluent  water 
■  \  by     tppcrmann's  process,   -till  caused   complaints 
from  riparian  inb  idopted  the  Proskowetz  process 

which   this  year  was    at   work   for  the  second  season  with 
The  water  treated,   included  that  used 
for.-  the  waste  from   (he  diffusers,  that  rich  in 

ammonia  condensed  from  the  vacuum  pans,  and  the  water 
from  the  pulp  pn 

After   partial  .   the    overflow    is   returned  for 

conie;  etroots   and  for  condensing  ;  the 

rest  is  rim  into  a  fermentation  or  putrefaction  reservoir,  and 

thence  on    two   •  irrigation  fields.     The  drainage 

from  the  field   is  treated  with   lime,  and  after  subsidence, 

I  over  a  field.     It  is  finally  either  run  into  the 

■  i  to  the  factory  for  all  purposes,  diffusion, 

-.  ,\  ■  ,  so  far  without  any  evil  consequences. 

The   oxidizability    is   diminished    by   9"   ner   cent.,   the 

organic  nitrogen   about  79  per  cent.     The   purified  water 

:.  ,--,■--  s      ilj  a  faintly  alkaline  reaction,  is  colourless,  with- 

ee    ii     develops  putrid  smell  on  standing. 

In  the  clai  ii       -  1  asins,  besides  the  mechanical  clarification, 

mica!  purification  also  occurs.     In  the  fields 

the   Inninutioi    a.  ox  id  i -ability  is  not  great,  but  in  the  second 

field  a  considerable  destruction  of  nitrogen  compounds  was 

noted.     Putrefactive  processes  are  working  in  both  fields, 

but  nitrification  was  not  observed.     The   addition  of     me 

occasion-  a    further    diminution   of  oxidisability  by  about 

?:;  per  e,  i  i  ,  and  this  i-  not  increased  by  subsequent  earth 

tiltr.r  ly  the  akalinity  is  removed.     The  quantity 

ol   line  added  was   very  varying  and  might   apparently  be 

nts    for   adding   lime    aud 
mechanical  stirrers  would  alone  render  this  possible. 

The  irrigation   iras   Dot   disturbed    even  by   a   prolonged 

re  frost      A     only  a    part  of  the  water  of  the  StCssen 

rifled    and   the   installation   i*   very  new,  an 

be  cost  cannot  be  made. 

main   undecided   whether  the   water  has 

lost  the  power  of  favouring  the  development  of  the  so-called 

"sngar   al{  •  .    particularly  Beggiatoa,    were 

i '. .  'I  in  il  e  ■  ■    but  it  is  uncertain  whether 

tho\  were  derived  fron  nal  water,  the  unpurified  or 

the  purified  effluent. —  L.  .1.  ile  YV. 

nts ;   Identification  of ,  by  the   aid  nf 

s  by  the  aid  of  Emulson.     K. 
Ltourquelot. 

mder  XXII'. .page  1214. 
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XVII -BREWING,  WINES,  SPIRITS,  Etc. 

Brewing  Wn',r:   Influence  if  the  Chemical  Composilioi 
.     !■'.  Bousquet.     l.a  Biere,  9,  [9],  129 — lsfj 

This  question  has  been  recently  investigated  anew  1>\   l!au\. 
who   concludes,   from  the  result-   furnished  In    his   experi. 
ments,  that  gypseous  waters,  containing  up  to  ail  grins, 
hectolitre,  furnish   very  pale   ales,  but  of  high   attenuul 
and  dry.     On  the   other  hand,  calcareous  waters,  containing 
up   to    12   grins,   of  calcium  eatbonate  per  hectolitre,   j 
beer-  slightly  darker  than  gypseous  water,  but   less  so  than 
soft  water.     The  attenuation  is    medium,  the  beer  fuller  in 
flavour  and  with  more  condition,  but  leaving  a  bitter  after- 
taste.    In   the  case  of  such  water,  the  hopping  should  be 
reduced.     Waters  containing  chlorine   (up   to    IS   grins 
Na(  1  per   hectolitre),  give  an  excessive  attenuation,  ! 
extremely  flat  and    dry,  with    little   condition,  but    darker  in 
colour   than    those    from   gypseous   or   calcareous    waters! 
Furthermore,   the   beers    are   somewhat    more    bitter    and 
contain  about  20  per  cent,  more  phosphates. — ('.  S. 


at. 
lie 

ait 


Sucrasc ;    Part   played  by .       K.    Delafond.     Hull,   de 

l'Assoc.  iles  Chilli.  deSucr.  et  de  Dist.  1901,19  [4] 
121-423. 
The  author  describes  a  ease  in  which  the  fermentation  of 
cane-sugar  molasses,  originally  of  8°  Bauine,  was  arrester 
when  the  gravity  reached  the  value  4  J  Bauine.  Nine 
tenths  of  the  liquor  was  removed  and  divided  into  thn 
equal  portions  which  were  treated  as  follows  :  —  (1)  The  fii 
part  was  boiled,  cooled,  and  returned  to  the  original  vat. 
(2)  This  portion  was  boiled,  cooled,  and  pitched  with  pure 
yeast  (.1)  The  third  part  was  pitched,  without  treatment 
in  any  way,  with  the  same  yeast  as  was  used  for  (-). 
Fermentation  in  (1)  and  (2)  proceeded  to  exactly  the  sa 
extent,  the  final  gravity  being  i°  Baume,  whilst  that  of 
liquid  No.  (:!)  was  3JD;  in  the  last  case  a  considerable 
quantity  of  non-inverted  cane  sugar  remained.  The  author 
explains  this  inactivity  of  the  sucrase  as  due  to  degeneration 
under  the  influence  of  certain  substances  present  in  the 
liquid.— T.  H.  P. 

Pentosans  of  Brewers  Grains,  Jute,  and  Loofah.  A. 
Scheme  and  II.  Tolleus.  J.  Landw.  1901,  40,  21— 2-, 
Zcils.  Uutersuch.  Xahr.  Genussm.  1901,4,  [20],  9:s. 

The  above  substances,  as  is  known,  are  rich  in  pentosan-, 
although  only  an  approximately  corresponding  quantity  of 
crystallised  pentoses  have  been  obtained  from  the  same. 
The  authors  have  endeavoured  to  obtain  better  results  by 
altering  the  method  of  extraction.  They  found,  however, 
that  by  heating  with  1  per  cent,  sulphuric  acid  solution 
underpressure  at  a  temperature  of  125°  to  128°  C,  wi 
results  were  obtained  than  by  the  ordinary  process — heating 
with  5  per  cent,  sulphuric  acid  on  the  water  bath,  tin 
digesting  jute  for  some  days  with  dilute  caustic  soda 
solution  and  precipitating  the  solution  with  alcohol,  4-Gper 
cent,  of  wood-gum  was  obtained,  which  yielded  12  per 
cent,  of  xylose  (calculated  on  the  jute)  en  hydrolysis. 
Tin-  wood-gum  had  a  kevo  rotation  of  [a]u  =  11°. 

Loofah  on   treatment  with  sulphuric  acid  under  pressure 
gave  only  O'll.'l  per  cent,  of  xylose.     This  showed    [c  , 
+  17". i    and  a  strong  multi-rotation. 

By  beating  brewers'  grains  with  sulphuric  acid  on  the 
water-bath,  24-77  per  cent,  of  pentosan-extraet  was  obtained, 
corresponding  to  28  ■  Hi  per  cent,  of  pentose.  Calculated  a- 
glucose  the  aniouut  was  29-08  per  cent.  Although  tie 
hydrolysis  was  practically  complete,  the  undissolved  residue 
s'ill  gave  a  lignin  re-action. — YV.  I'.  S. 

Barley  .-     Treatment   of  ,   with    /.inn    in    the   Step. 

IV.  Windisch.     YY'ocli.  fur   Hrau.   1901,  18,   [43],  546-p 
.17. 

The  author  calls  attention  to  the  good  results  obtainable 
treating  barley  with  lime  water  in  the  first  steep.  This 
treatment  prevents  the  grain  iron,  going  mouldy  on  the 
malting  floor,  an  occurrence  which  frequently  forces  the 
maltster  to  stop  the  germinating  process  before  modification 
■  is  properly  complete.  .Mouldy  malt  presents  a  very 
I   unfavourable    appearance,    and     the    proteolytic    enzyme 
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(resent   in   the  mould   lias   the  effect   oi    hrenking  down  the 
db'timiuoids  i"    the    niashin.r     process.       All    tendeno    to 
nould  is  prevented   hy  the  use  of   lime  water,  and  tin 
.r.ilt    from  t!i>'    floor  has  a  good   colour  and   fresh   | 
irom.i.     The    germinating    power   of    new    bnrle-,    is    often 
Mfry  inferior,  owiug,  in   some  cases,  to  the   formation   of  n 
ilm  of  monhl-slime  during  the   harvest    which   chokes    thi 
tares  and  prevents   respiration.     This  slime  is  dissolved  bj 
Kni     water,    and     the    germinating     power    is    ini| 
Originally   the   author    recommended    the    use   of  milk   of 
fee, but  the  particles  dried  up  during'  kilning  and  pi 
gnat     irritation     when     inhaled     In     the     workmen.       The 
employment   of  clear   lime   water  surmounts  this  difficulty. 
like  lime  water  is  prepared    in  a   reservoir  situated 
the  steeping  vats;  caustic  lime  is  stirred  with  water  in  this 
reservoir  and  allowed  to  settle.     The  clear  saturated  liquor 
is  drawn  off  from  a  cock   placed  about  a   foot  from  the 
bottom ;  after  one  batch  is  drawn  off   it  is  only  necessary  to 
add  mine  water  and   stir  up  the  lime-sludge  al   the  bottom 
to  obtain  a   further  supply  of  saturated    lime  water.     The 
lime  should  be  renewed  once  or  twice  a  week.     According 
to  the  state  of  the  barley,  the  first  steep  may  be  composed 
of  lime    water  at    101),  75,  or  50  per   cent,    saturation;    the 
barley  is  steeped  in  this   for  I  —  0  hours  and  the  subsequent 
steeping*  are  made  with  pure  water  in  the  ordinary  wav. 

—J.  1'.'  B. 
\  Malt  for  Ammulic    Full-bodied  dark  liters:     The   Kilning 

of- .     O.  Winde.     Woch.   fur  Brau.    1901,  18,  [42], 

533-534. 

Kn.xs  intended  for  pale  lager  beer  malts  are  constructed 
T)th  high  wide  exhaust  shafts  provided  with  mechanically 
driven  fans,  the  floors  are  made  of  wire  gauze  so  as  to  be 
:v  permeable,  and  the  malt  is  spread  in  thin  layers,  the 
Object  being  to  remove  all  the  water  very  rapidly  at  the 
lowest  possible  temperature,  before  the  kihiiug  proper. 
In  kilns  for  Munich  malt,  high,  wide  exhaust  shafts  arc 
also  used,  hut  the  floors  are  made  of  perforated  metal  and 
arc  heavily  charged  with  malt  (up  to  100  lb.  of  kilned 
malt  per  square  metre).  The  object  is  not  the  rapid  and 
intense  removal  of  moisture,  but  a  certain  chemical  process 
and  incipient  saccharification,  the  products  of  which,  after 
roasting,  give  the  full-bodied  aromatic  flavour  of  this  type 
of  malt.  The  whole  character  of  Munich  malt  is  deter- 
mined in  the  earlier  stages,  in  the  first  10  hours  when  the 
malt  is  on  the  warm  withering  floor  at  a  temperature 
Increasing  from  25  to  36'  C,  and  subsequently  when  the 
malt  comes  on  to  the  upper  kilning  floor  and  is  subjected  to 
a  temperature  of  from  66°  to  73  ('.,  for  a  considi  rable 
time  whilst  it  contains  the  relatively  high  proportion  ot  I 
15 — 20  per  cent,  of  water.  It  is  at  this  stage  that  the 
saccharine  constituents  are  produced  which  give  the  flavour 
to  Munich  beers.  Many  maltsters  are  under  the  impression 
that  the  roasting  and  colour  are  the  only  factors  in 
preparing  .Munich  malt.  They  dry  off  the  malt  rapidly  at 
low  temperatures  as  with  pale  malts,  with  the  idea  of 
avoiding  gclatmis.ition.  They  then  subject  it  to  a  very 
excessive,  high-temperature  kilning  process  which  turns  the 
whole  endosperm  yellow  or  brown  j  such  malt  can  only 
yield  poor  beer  of  an  unpleasant  burnt  flavour.  The  full 
bodied  flavour  of  Munich  malt  depends  on  the  qualitative 
composition  of  its  extractive  matter,  brought  about  by  the 
process  described  above.  The  malt  is  kilned  off  at  a 
temperature  of  100°  to  105  t'.,  and  the  end  point  must  be 
ivir  carefully  watched  for,  by  taking  out  samples  from 
time  to  time.  The  starchy  endospeim  should  never  be 
attacked  by  the  high  temperature,  and  the  section  should 
only  show  the  laintcst  tinge  ol  yellowish  colour. 

High  kilned  malt  must  always  be  thoroughly  cooled 
before  packing  into  store,  otherwise  deterioration  of  its 
characteristic  quality  will  occur. — .1.  !•'.  1*>. 

Malt  .-  Influence  of  the  Moisture  in ,  on  the  Grist. 

E.  Diehl.  '  la  Biere,  9,  [9],  130—131. 
The  mechanical  texture  of  the  gri.-t  depends  largely  ou  the 
percentage  of  moisture  iu  the  malt.  If  the  latter  be  too  dry 
(less  than  3  per  cent,  of  moisture),  the  prt i>t  will  be  so  fine 
as  to  obstruct  the  filtration  of  the  wort,  and  her.ee  such  a 
malt  should  be  damped  a  few  hours  before  crushing.  On 
the  other  hand,  when   the  moisture  exceeds  ij  per   - 


renders  the  malt  tough,  and  a  coarse  grisl  is  the  n    i it,  tin 

ci  nst  quencc    of   n  hicb    is    a   dimini 

tact,  unless  the  rolls  bo  sc ire  than  usually  . 

This  question  of  the  setting  ol  the  rolls  has  been  in 

by  the  author,  wb.0  fomrl  thai  wht  a  ft  d  irk  malt,  c   nt'aiuii 

per  cent,  of  moisture,  was  crushed  with   coll 
lo  give  a   fine  grist  with  a  normal  pale 
moisture),  the  grist  came   through  very  coarse,  and   the 
yiold  oi  extract  was  I  D   the' 

i.itory  ;  whereas,  on  -citing  the  rolls  closer,  to  pro 
a  normal  grist,  the  yield  was  increased   by  l-G  per  cent. 
He  therefore   advises  thai   tin   rolls  slum!.!  he  eel  in  e 
en  e  in  such  a   manner  as   to    furnish  a  gii-t  of  non 
fineness,  instead  of  1  cfng  left  ai  a  fixe  I 

-C.  S. 

Yeast  mured  ti>  Hydrofluoric  Acid ;  Employment  of , 

in    Molasses    Distilleries.     M.    Verl  \  .  . ' 

chin..     Sue.      I>i-t.    ltfm,    18,         ;       through    /. 
Spiritus  Ind.  1901,24,  [43],  412— 4*3. 
In  the    fermentation  of   molasses  there    frequently  occur 
irregularity .-.  sluggishness  or  dying  out  of  the  fermentation 
before  all  the  sugar  is  converted  into  alcohol  and  carbon 
dioxide.     According  to  the  practical  exj  if  Effront, 

the  cause  of  tbes : difficulties  lies  in  the  action  of  (be  mineral 
constituents  of  the  molasses  on  the  sucrose  (invertase)  of 
tli>  yeast,  the  activity  of  which  thereby  suffers. 

Iu    order,    then,    that    the    sucrose    may     resist     tn' 
substances  the  yeast  must  he  acclimatised  to  them  j   and  to 
obtain  a  rapid  and  complete  attenuation   of  the   sugar,  the 
following  conditions  must  be  fulfilled 

(1)  To  the  dilute  molasses  wort  a  sufficient  quantity  of 
au  antiseptic  (hydrofluoric  acid)  must  be  addi  I,  in  order  to 
suppress  the  development  of  bacti 

.-'I  A    liltration    or    dccantition    of    the   wort    befo 
fermentation  is  necessary. 

(3)  The  wort  must  be  pitched  with  a  yeast  acclimatised 
both  to  the  presence  of  hydrofluoric  acid  and  to  a 
concentrated  solution  of  molasses. — J.  1'.  B. 

Raisin  Wine,  Sweet;  Constituents  of .     Aug. 

Schncegans.  Arehiv  der  l'harm.  239,  [8  ],  589—591. 
In  additiou  to  the  raisin  and  currant  wiues  previously 
reported  on  (this  Journal,  1901,  5'Jl)),  the  constituents  of 
three  specimens  of  so  called  "  concentrated  "  sweet  raisin 
wiues  prepared  from  chopped  fruits,  and  water  by  simple 
extraction  and  subsequent  fermentation  of  the  strdh'  must, 
without  any  addition,  are  describe.].  These  were  found  to 
have  the  following  percentage  composition  :  — 


No.  1.       Nb.2, 
Irom        From       From 
1  hvni 
rants.      rants.     Raisins. 


igravity r02<S5 

■veiL'ht 11*31 

volume If:1:. 

Extra  itive  percent 11-35 

(sugar  in-  •' ^■\-, 

Inorganic  matter 

Free  acids 

\  1. lit  lie  acids u'*8 

0*73 

Total  1 1  o'17 

Free       ..  •■•(• 

!'  Is  —  1.1  acid  tartrate O'll 

cid  as  tartrates  ol  a  .r.  s 

Gljcerin 1-7 

ignr 7*.nj 

lane  saear nil 

Sulphuric  acid 

ric  acid 

Tannin  and  colouring  matter 




10181 

1203 

1-2- 1ft 

15-lfi 

15-3H 

11-36 

■ 

I'l'S 

1    u  , 

0-SS4 

11-73 

It-It 

011 

ill,; 

o-io 

Oil 

0-0 

a- 1:, 

1)01 

ou 

r  .;■: 

1-08 

7".'i 

2-32 

o-o 

uu 

"11 

p-19 

0026 

030 

The  ratio  of  alcohol  to  glycerin  is  iu  No.  1,  100:   11-20: 
in  No.  2,  100;    10-9;  in  No.  3, 100  I'ermeiitation  of 

titrated  must  therefore  produce  glycerin  in  practically 
the  same  proportion  to  the  alcohol  formed,  as  in  ordinary 
mast.  The  proportion  of  volatile  acids  is  low  for  sweet 
wines.      rI he    figures    for  extractive    and    for 

phosphoric  acid  are  satisfactory. — J.  O.  B. 
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and    Liquefaction   of   Pressed 
1   S.   Kowland.     1'roc.   Chem.  Soc. 

red  for  the  liquefaction  of  pressed  yeast  is 
y  risi  of  temperature,  whilst  the  rate 
n  dioxide  is  greatly  increased.     The 

•    |  is  the  yeast  becomes  liquid, 

j  small  at  -'to  the  rapid  liquefaction 

mus  ^  i  —  i '.  hours'),  whilst  tin-  total  volumes  evolved 

•  not  differ  greatly,  although  tho  times 

uefa  itii  D  are  .">  and   .13  hours  respectively. 

At  14   the  time  required  is  10  days,  the  rate  of  evolution 

being  extremely  slow,  and   the  total  volume  evolved  about 

hat  produced  at  '-'6  .     Alcohol  is  produced 

simultaneously,  the   process  being  apparently  a  true  alco- 

-  rmentatiorj  of  the  glycogen  of  the  cell.     Microscopic 

examination  shows   that  as  the  evolution  of  gas  proceeds, 

Uie  glvcogen  disappears  and  the  vacuole  of  the  cell  increases 

io  size.     Finally,  the  vacuolar  contents  are  discharged  and 

tbe  cell  appears  shrunken  and  irregular  in  outline,  whilst 

the  protoplasmic  contents  are  highly  granular. 

In  tie  presence  of  oxygen,  a  process  of  oxidation 
cceompanits  the  evolution  of  carbon  dioxide,  a  considerable 
of  temperature  being  produced  and  the  total  volume  of 
carbon  dioxide  increased.  When  exposed  to  a  continuous 
current  of  oxygen,  a  sample  of  yeast  was  found  to  lose 
2C  per  cent,  of  its  carbon. 

PATENTS. 

Mashing  ami  Fermenting  Vessels;  Improvements  in . 

A.  Meyi  r.  Paderborn,  Germany.     Eng.  Pat.  377,  Jan.  7, 

1901.  ' 
7 jik  inventor  claims  the  use  of  aluminium  linings  for 
ing  or  fermenting  purposes.  The  outer  mantle  is 
•ructcd  of  she  t-iron,  steel,  or  copper  plate,  to  which  the 
inner  shell  of  aluminium  is  fixed  either  by  solder  or  rivets. 
Such  vessels  do  not  rust,  thej  are  more  durable  than  those 
made  of  ordinary  metal,  they  are  easily  kept  clean,  they  do 
nol  spoil  the  beer,  and  they  are  not  expensive. — J.  F.  B. 

Alcoholometers;  Improvement  in .     T.  C.  Manley, 

London.     Eng.  Fat.  20,165,  Oct.  9,  1901. 

The  improvements  introduced  in  connection  with  ebullition 
alcoholometers  consist  of  a  somewhat  conical  shaped  boiler  ; 
a  hemispherical  bottom  to  the  boiler;  a  dished  pla!e  having 
its  convex  surface  attached  to  the  hemispherical  bottom  in 
order  to  distribute  the  heat  of  the  flame;  a  straight  or 
uncoiled  pipe  surrounded  by  a  water  jacket,  standing  up 
from  the  cover  of  the  boiler  and  the  lower  end  of  the  pipe 
opening  into  the  boiler;  a  thermometer,  the  lower  end  of 
which  dips  into  the  toiler,  and  a  support  and  sliding  scale 
for  use  with  tbe  thermometer. — .1.  F.  1! 

Liquid  and   Gas ;    Process   and   Apparatus  fur   Treating 

Materials    with    [Treatment  of  Beet]    .     1*.    Xaef, 

Pat.  17,004.  Sept.  -i:-.,  I9oo. 

See  under  I.,  page  1195. 

./  n        /,       ...   anil   Other    Vessels,   Mode  of,   and 

Apparatus    for    Purifying   ,•   for  the   Purpose   of 

Destroying  Germs  of  Disease  and  Putrefaction.    H.Hill. 
7,  Nov.  14,  1900. 

See  under  XVIII.  C.page  1230. 

XY1II.-F00DS;  SANITATION;  WATEK 
PUEIFICATION.  &  DISINFECTANTS. 

'A.)— FOODS. 
Report    of    the    Departmental      Committee    Appointed    to 
Enquirt    into    the    Use  of  Preservatives  and   Colouriny 
Mailers   in   the   Preservation  and  Colouring  of  Food, 
togethei      ''   Mh  vidence,  Appendices,  and  Index. 

Parliamentary  Blue  Hook.  (Messrs.  F;yre  and  Spottis- 
woode,  East  Harding  Street,  Fetter  Lane,  London.  E.C. 
1901.     Price,  4a 

It  is  recommended,  in  the  first  place,  that  the  use  of 
lormaldeh)  de  tr  formalin,  or  preparations  thereof,  in  foods 


or  drinks,  be  absolutely  prohibited,  and  that  salicylic  acid  he 
not  allowed  in  a  greater  proportion  than  one  grain  per  pint 
in  liquid  food,  or  one  grain  per  lb.  in  solid  food,  its  presew 
in  all  cases  to  be  declared.  The  next  recommendation 
that  the  use  of  any  preservative  or  colouring  raati 
whatever  in  milk  offered  for  sale  in  the  United  Kiugdoi 
be  constituted  an  offence  under  the  Sale  of  Food  and  Droflj 
Acts,  while  the  only  preservative  which  it  shall  be  lawful  to 
use  in  ereani  should  be  boric  acid  or  mixtures  of  boric  acid 
and  borax,  and  in  amount  not  exceeding  0-25  per  cent, 
txpresstd  as  boric  acid,  the  amount  of  such  preservative 
being  notified  by  a  label  upon  the  vessel.  The  oi 
preservative  which  the  Commhtee  recommends  should 
permitted  to  be  used  in  butter  and  margarine  is  boric  ad 
or  mixtures  of  boric  acid  and  borax,  to  be  used  iu  pro- 
portions not  exceeding  05  per  cent,  expressed  as  boric 
acid.  In  the  ease  of  all  dietetic  preparations  intended  for 
the  use  of  invalids  or  infants,  it  is  recommended  that 
chemical  preservatives  of  all  hinds  be  prohibited,  also  that 
the  use  of  copper  salts  in  the  so-called  greening  of  preserved 
foods  be  prohibited.  Finally,  it  is  recommended  that  means 
should  he  provided,  either  by  the  establishment  of  a 
separate  Court  of  Keference  or  by  the  imposition  of  mors 
direct  obligation  on  the  Local  Government  Hoard,  to 
exercise  supervision  over  the  use  of  preservatives  and 
colouring  matters  in  foods,  and  to  prepare  schedules  of  such 
as  may  be  considered  inimical  to  the  public  health. 

Proteids     or     Albuminoids ;      Present      Position    of     the 

Chemistry  of .     A.Kossel.     Ber., 34,  [13],  3214-4 

3245. 

Ax   important    and    exhaustive    monograph  with    ample 

references. 

Milk,   Sterilisation   of ,   by  Hi/droacn   Peroxide.     II. 

Chick.  Centr.    Bl.  f.  Bakter.  u.  Parasiteiik.   7,  [2],  705— 
717.     Chem.  Centr.  1901,  2,  [17],  942. 

The  author  states  that  hydrogen  peroxide  is  a  suitable 
agent  for  preserving  milk  for  analytical  purposes,  as  it  does 
not  alter  the  composition  of  the  sample.  The  commercial 
"  1(1  per  cent  solution"  can  be  used,  an  addition  of  20  c.c. 
per  litre  being  sufficient. 

It  was  found  that,  for  the  complete  sterilisation  of  milk, 
an  addition  of  2  pails  per  1000  of  H2U„  was  necessary  ;  the 
addition  of  1  part  per  1000,  however,  sufficed  to  keep  the 
milk  sweet  and  uncurdled  for  a  week  or  even  longer.  The 
same  results  were  obtained  with  milk  in  which  propagation 
of  bacteria  had  occurred,  as  with  fresh  milk,  but  with 
skimmed  milk,  a  considerably  smaller  proportion  of  H3Oj 
was  sufficient. — A.  S. 

Olive- Leaf  Oil.     Ha:csel.     Pharm.-Zeit.  46,  582. 

liv  steam  distillation  of  dry  olive  leaves,  0-04  per  cent,  of  an 
unctuous  essential  oil  of  a  yellow  colour  and  a  peculiar  very 
pleasant  odour  was  obtained. — A.  S. 

Butters  j  Observations  on  the  Composition  of 
A.  Pagnoul.  Hull,  de  l'Assoc.  des  Cuiru.  de  Sucr 
Hist.,  1901,19,  [4],  414—418. 
The  author  compares  the  percentage  of  volatile  acids  in 
number  of  butters  of  F'rench  manufacture  and  known 
purity  with  the  values  obtained  for  Dutch  butters,  some  of 
which  were  prepartd  by  a  Commission  for  the  study  of 
Dutch  butters,  whilst  others  were  purchased  from  the 
manufacturers,  and  in  the  market.  The  determination  is 
made  as  follows  : — 5  grms.  of  the  melted  and  filterul  butter 
are  saponified  with  2"5  c.c.  of  concentrated  potash  solution 
(I2C  grms.  K<  III  per  100  c.c).  The  soap  is  dissolved  in 
water,  a  slight  excess  of  phosphoric  acid  added,  and  the 
mixture  steam-distilled.     The  distillate   is   neutralised  with 
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k/5  milium  carbon ale,  the  number  of  c.o.  used,  multiplied 
■jy  0- 352,  gives  the  percentage  of  volatile  acids  expressed 
lis  Imtyric  acid.  The  percentage  of  the  samples  containing 
.arious  amounts  of  volatile  acids  are  given  iu  the  table  on 
ireceding  page. 

Thus,  the  Dutch  butters  contain  far  lower*proportions  of 
Volatile  acids  than  those  of  French  production,  a  result 
possibly  duo  iu  part  to  the  fact  that  the  former  were 
prepared  in  October.  The  author  points  out  that  a 
permissible  minimum  of  5  per  cent,  of  volatile  acids  would 
idmit  many  butters  admixed  with  margarine.— T.  II.  1'. 

Casein   with    l'liosphoric   Arid;    Production    of  a    Soluble 

Compound  of .     Cbein.   Fabrik,  Rhenauia,  Aachen. 

tier.    Pat.    1*3,555,     Aug.    11,    1900.       Through    Zcits. 
angew.  Chem.14,   [43],  1094. 

'I'm:  casein  is  dissolved  in  weak  phosphoric  acid,  and 
precipitated  by  a  soluble  phosphate.  The  precipitate  is 
washed  free  from  acid  with  the  phosphite  solution,  and  is 
then  soluble  in  water. — J.  T.  D. 

Salicylic    Acid;    Occurrence    of    ,  in     Strawberries. 

h.  Portes  and   A.  Desmoulieres.     J.  I'hann.  Chim.  1901. 

14,  [8],  342—351. 
According  to  the  authors'  experiments,  fresh  strawberries 
contain  an  appreciable  amount  of  salicylic  acid  in  the  form 
of  a  salt.  It  was  isolated  by  tho  following  method  : — Five 
kilos,  of  strawberries  were  macerated  in  a  mixture  oi 
alcohol  and  water,  and  two  litres  of  the  extract  freed  from 
tannin  by  meaus  of  gelatin,  and,  after  the  addition  of 
sodium  hydroxide,  boiled  under  a  reflux  condenser.  The 
alcohol  was  next  distilled  off,  and  the  residue  acidified  with 
dilute  sulphuric  acid,  and  shaken  with  benzene.  The 
benzene  extract  gave  a  violet  coloration  with  ferric  chloride, 
and  this  liquid,  after  removal  of  the  itou  by  means  of 
sodium  hydroxide,  was  acidified  with  sulphuric  acid,  and 
shaken  with  ether.  The  residue  left  on  evaporation  of  the 
ethereal  extract  was  taken  up  with  absolute  alcohol  which, 
on  concentration,  deposited  microscopic  crystals  of  salicylic 
acid.  The  amount  of  salicylic  acid  determined  colorimetri- 
callv  was  found  to  he  about  1  mgrm.  in  a  kilo,  of  Jugonda 
strawberries. 

Its  presence  was  also  identified  by  various  tests  in  nine 
other  varielies  of  strawberries. — C.  A.  M. 


PATENTS. 
Preserving  Food;  Media  for  ■ 


Berlin. 


F.  C.  Kullak, 
Eng.  Pat.  723o,  April  G,  1901. 

The  preserving  salt  claimed  is  prepared  by  dissolving, 
evaporating, and  re-crystallising  a  mixture  of  about  20  parts 
of  borax,  30  parts  of  boiic  acid,  50  parts  of  sodium  chloride, 
and  ii-OOl  part  of  tartaric  acid. — W.  P.  S. 

Flour,  Bread,  and  other  Food  Material;    [Medicinal]  

B.   Hoffmann,  Buda-Pesth,  Hungary.     Eng.  Pat.  17,729 
Sept.  4,  1901. 

Ix  making  the  bread  claimed,  Igrm.of  sodium  bromide, 
instead  of  sodium  chloride,  is  added  to  every  50  grins,  of 
flour.  Potato  flour  and  carraway  seeds  or  other  flavouring 
material  may  be  added. — \Y.  i'.  S. 

Margarine ;     Manufacture    of .     A.    Pellerin,    Paris. 

Eng.    Pat.    22,903.     Und;r    Internat.    Couv.,   July    12. 
1900. 

To  render  margarine  more  like  butter  in  appearance,  the 
patentee  adds  from  0'5  to  5  per  cent,  of  animal  or 
vegetable  wax  to  the  fats  and  oils  used  for  the  manufacture 
of  the  margarine.  The  method  and  the  product  are 
claimed.— W.  P.  S. 

Margarine ;     Production    of  .      J.    IT.    G.    Xeisse, 

Hamburg   and    J.    H.   Boll,    Hanover,    Germany.     Eog. 
Pat.  21,626,  Nov.  29,  1900. 

For  producing  a  margarine  which  will  "brown"  easily  on 
cooking,  the  patentees  first  mix  yolk  of  egg  with  fresh 
milk  or  cream  and  sourish  milk.  This  mixture  is  then 
churned,  and  the  resulting  egg-butter  is  iucorporated  with 
margarine. — W.  P.  8. 


Method    oj    Preteroing  —.    K.    K.    Fryklind, 
Stockholm,  Sweden.     Eng.  Pat.  9998,  Ma\   18,  1901. 
Tiik  eggs  are  coated  with   linseed  oil  or  other  drying  oil, 
and  the  latter  is  rapidly  dried   by  means  of  an    oxidising 

agent,   such   as   potassium    permanganate,    chromic    acid, 

ozone,  &c.     By  quickly  drying,  tl il   i^  prevented  from 

penetrating  to  the  interior  of  the  <g^'s.     Tho  eggs  may 
be  coated  with  dextrin  b  ifore  oiling. — W.  P.  S. 

Fluids  \_Milh~\  -,  Apparatus  far  Equalising  the  Temperature 

of .    T.  T.  Sabroe  and  11.  J.  T.  Hansen.     Eng.  Pat. 

13,126,  dune  27,  1901. 

Si     under  1  .  pa  ,e  1 194. 

(fi.)— SANITATION;   WATER   PURIFICATION. 
Expired  Air}  Eegeneration  of  —       by  Sodium   Peroxide, 
A.Desgrez  and  V.  Ealtbazard.    Comptes  Rend.  133   [20  . 
791—792. 

'I'iih:  authors  have  made  some  improvements  in  their 
apparatus  (this  Journal,  1900,920).  Che  chief  of  <■ 
are,  that  the  circulating  tan  is  set  to  work,  nol  electrically, 
but  by  the  same  clockwork  which  controls  tie-  Bupply,  at 
regular  intervals,  of  sodium  peroxide  into  the  regenerator; 
and  that  a  receptacle  of  methyl  chloride  i-  provided  to  cool 

the    air,    and    thus    do    away     with    the   manipulation    of  ft 

freezing  mixture.     Tho  apparatus  can  thus  be  charged  and 

kept  ready  for  use  :  when  required,  one  turn  of  a  screw 
sets  the  clockwork  iu  motion  and  opens  a  partition  which 
separated  the  peroxide  hopper  from  the  regenerator,  while 
the  opening  of  a  stopcock  starts  the  evaporation  of  the 
methyl  chloride. — J.  T.  D. 

Water-borne   Enterii    Feoer  amongst  Armies  in  the  Field ; 

Suggested  Method  of  Preventing .     L.  1'arkes  and 

S.  Rideal.     Trans.  Fpidemiologie.il  Sue.  of  London,  N'.S. 
Vol.  20,  (1900-1901). 

After  pointing  out  the  drawbacks  to  sterilisation  by  means 
of  boiling  or  filtration,  the  authors  proceed  to  inquire  what 
substance  added  to  water  will  destroy  the  virulence  or 
inhibit  the  growth  of  the  bacillus-typbosus,  whilst  not 
rendering  the  water  unpalatable  or  injurious  to  health. 
After  referring  to  previous  investigations  on  this  subject, 
they  give  the  results  of  experiments  showing  that  sodium 
bisulphate,  tartaric  and  citric  acids,  dilute  sulphuric  acid, 
and  dilute  nitro-hydrochloric  acid,  when  used  in  sufficient 
strength,  and  allowed  to  remain  for  a  sufficient  time  in 
contact  with  infected  water,  are  all  capable  of  preventing 
any  further  growth  of  typhoid-bacilli.  In  the  case  of  tariaric, 
citric,  and  nitro-hydrochloric  acids,  it  was  found  that  nothing 
less  than  the  13. P.  dose  per  pint  of  water  sufficed  to  sterilise 
during  15  minutes'  contact.  Nitro-hydrochloric  acid  was 
more  efficient  than  sulphuric,  but  no  further  experiments 
were  made  with  these  acids,  as  it  was  considered  that  liquids 
would  bd  inconvenient  in  use,  and  that  whatever  substance 
was  employed  should  be  a  solid.  Sodium  bisulphate  seemed 
suitable,  1  grin.  (15-5  grains;  per  pint  of  infected  water, 
being  sufficient  to  kill  typhoid-bacilli  during  5  minutes' 
contact,  and  to  completely  steriiise  the  infected  water  after 
15  minutes'  contact.  The  acid  salt  i*  probably  not  purga- 
tive, as  the  astringent  properties  of  the  free  acid  would 
tend  to  counteract  the  laxative  action  of  the  sodium 
sulphate,  besides  which  the  quantity  necessary  to  be  used  is 
very  much  less  than  the  minimum  dose  (j  OZ.)  of  the  latter 
■  alt  Acid  sodium  phosphate  and  sodium  sulpho-vinate 
were  tried,  but  were  found  to  be  inefficient. 

Further  expetimeuts  showed  that  sodium  bisulphate  when 
used  in  the  proportion  above  stated  is  effective  after 
1 5  minutes'  contact  in  sterilising  water  containing  as  many 
as  50,000  colonies  of  b.  typhosus  per  1  e.c,  but  when 
the  water  is  much  more  heavily  infected,  a  longer  contact 
is  necessary. 

After  pointing  out  that  only  in  about  1*25  per  cent,  of 
eases  of  enteric  fever,  the  urine  is  so  highly  charged  with 
tlic  bacilli  as  to  be  turbid  (iu  which  case  water  infected 
with  such  urine  might  contain  more  than  the  above  number 
of  bacilli),  and  that  it  is  very  doubtful  if  the  bowel  excreta 
ever  contain  anything  like  the  numbers  met  with  in  the 
urine   of  convalescing  patients,  the  authors  think  they  are 
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illy  i  ifl  -"1  with  ">« 

,    a  il   c  'ii  lin    so   very    larg !    n 

,    ind,  that,   therefore,  the  use  ei 

■  u    r  ng  infection  as  thi 

fore    it,  mort   espe  'tally   a 

•     ■       means  of  sterilisation   by  boiling   or 

ilj   ,...'  ble.    They  recommend  that 

re    should    ht>    used    in    the    form    of 

5    m      -.   and   made   so   as   to 

I  i     be    contained    in     light 

lids, or  }  lb.,  sufficient 

pints  of  water.     The   acid   tabloids 

have  the  a  rantag    ol   rendering  the  water  more 

rst,  and  therefore  they  tend  to  redu  ie 

the  quantity  of  water  consumed.  —  I.   A. 

i>       on  the  Working  of .     H.  V.  Hotter, 

Inst.  Civil  Engineers,  146,  (.1900—1381),  Part  4. 

lieved  that  the  function  of  the 

1  filters    was  quite  a   secondary  one, 

that   the  sand  merely  served   as  a  convenient  support  for 

.  on   which   the    efficiency    of  the    filter 

lepei  li  I      El  was  stated  that  the  integrityof  this 

film  must   be   maintained   with   the   greatest      i  -    its 

rupture   would  be   followed  by  immediate  deterioration  of 

the  filtrate  fro  i   a   b  ical   point  of  view,     lu  the 

practical  working  of  op  m  filters,  however,  the  maintenance 

of  the  surface  film  is  impossible.     In  the  summer  months 

•   -  .rated   among  the   low  forms   of   vegetable    life 

which  grow  on  the  surface  of  the  sand,  float  these   matted 

growths    i"    the    surface    of    the    water,    thus   frequently, 

exposing  clean  patches  of  sand  to  the  passage  of  the  water. 

In    mechanical    sand    filters,    the    supposed    necessity   of 

maintaining  the  surface  film  is  entirely  ignored. 

In  1893,  the  chief  chemist  to  the  Massachusetts  Board 
of  Health,  communicated  to  the  author  some  results  which 
seemed  conclusively  to  prove  that  the  rupture  of  the 
Surface  film  his  no  prejudicial  effect  on  the  filtrate.  In  a 
filter  plant  with  which  the  author  is  connected,  great 
inconvenience  was  formerly  cr.used  in  the  spring  of  even- 
rear,  and  gometiu'es  during  the  summer  months,  through 
the  rapid  clogging  of  the  surface  of  the  sand  by  the 
formation  of  a  film  which,  though  of  extreme  tenuity,  was 
sufficient  to  entirely  prevent  the  passage  of  water.  Filters 
which,  ordinarily,  continued  to  -work  efficiently  for  2 — 3 
the,  became  r.j — 5  days' working.    Arrange- 

-  were  therefore  made  to  break  up  the  film  by  pass 
■■\a  aeross  the  face  of  the  fiher-bed  when  in  this 
condition,  and  after  IS  months'  experience  this  las  been 
found  to  result  iu  greatly  increased  facility  of  working,  and 
material  reduction  of  expense,  while  the  high  character  of 
the  filtrate  has  been  fully  maintained. 

Immediately  the  filter  shows  signs  of  clogging,  the  outlet 
i-  closed  and  an  interval  of  about  six  hours  is  allowed  to 
elapse  to   ensure  that  the   whole   body   of  sand  below  the 
film    i-.  fully   charged  with   water,      the  film  is  then  dis- 
v    the    rake,    and    after    another    resting    period 
x  hours,  it  is  put  into  use  again.       It  has  been  fre- 
quently  observed   that   a  filter  which  has  shown  sigus  of 
:uing  blocked   up   within  five  or  six  days  of  ordiuar}- 
■\us,  will  work  for  :: — 4  weeks  after  raking  the  surface 
re    it    again  requires    raking.     The  filters  in  question 
!  thus  l  iked  two  or  three  times  before  they  require 
ig  in  the  usual  manner. — L.  A. 

PATENT. 

Water  ■,  Purifii  ation  or  Sterilization  "/' .     R.  <  Irebard 

!     1     r,  London.     Eng.Pat.  497,  Jan.  8,  1901. 
Tiif.   patentees   claim  the   process  of  sterilising  water  by 
I  for  a  period  of  at  least   15  minutes  with  a  small 
20     25   grains  per  pint  of  water)  of  sodium  hi- 
re   prepared    by   mixing    25  grains  of 
the bisulphate  with  four  grains  of  sodium   bicarbonate,  and 
one  or  two  grains  of  dextrin  as  a  binding  agent.     Wher 
I  in  water,  a  portion   of  the  bisnlphat  ■ 
'■ 
;  ilution    of  the    remainder    of    the 

ition  throughout  the    volume   of 
r.— L.  A . 


(C.I-niSIXFKCTANls. 

Ammonium     Tcktkyol —Sulphonate ;    Preparation  of        ». 

A.  I'.  McLaughlin.     Ann.   Pat.   6S1.568.       Pharm.  Zeit. 

46,  [80],  85JJ. 
Asfhalt  is  submitted  to  distillation,  the  hydrocarbons 
collected  in  suitable  vessels,  and  the  sulphocarhonaffl 
shaken  with  strong  sulphuric  acid  until  reaction  is  complete. 
The  liquid  then  separates  into  two  layers,  a  dark 
portion  containing  the  sulpbo  aci  Is  and  a  lighter  super 
natant  fluid.  The  former  is  separated  and  neutralised 
with  ammonium  carbonate,  when  impure  dark  co 
ammonium  iehthyoi  sulphonate  is  formed.  This  is  washed 
with  light  petroleum  spirit,  dissolve  1  in  methyl  alcohol  ai 
filtered.  On  distilling  off  the  solvent,  ammonium  ichthyi 
sulphonate  is  obtained  — J.  O.  B. 


Creosotes  Determination  of  — 
W.  Kreissl. 


1!.  Flafner  and 


Sue  under  XXIII.,  page  1951. 

Creosote  for  Therapeutic  Purposes  :  Examination  of 
See  under  XXIII.,  page  124 i. 

Formaldehyde;  Determination  of .     L.  Vanino  and 

B.  Seitler. 

See  under  XXI II.,  page  1251. 

Mercury  in  Combhi'ilion  with  Chlorine,  Iodine,  Cyanogen} 
Determination  of  — ,  in  Antiseptic  Solutions.  (■. 
Meillcre. 

See  under  XXlU.,pnge  1213. 

PATENTS. 

Casks,  Jars,  Hollies,  and  o'her  ]'essels  for  the  purpose  of 
Destroying   Germs  of  Disease   and  Putrefaction  .-    A/ 

of,  and  Apparatus  for  Purifying .     II.  Hill,  London, 

Eng.  Pat.  20, jr.;,  Nov.  14,190  I. 

The  casks,  &c.  are  placed  in  a  closed  chamber,  where  their 
interiors  and  exteriors  are  exposed  to  the  action  of  sulphur 
dioxide,  formaldehyde,  or  other  suitable  g;is  or  vapour; 
or  the  casks  are  connected  together  in  series  by  piping,  and 
the  gas  or  vapour  passed  through  them  successively.  They 
are  then  rinsed  out  with  hot  water  and  dried. — L.  A. 


Disinfectant  Compound;  An  Improved  - 
Stockholm,  Sweden.     Eug.  Pat-.  ■">  18, 


.     A.  Strandh, 

Jan.  8,  1901. 


The  disinfectant    called    ■'  Lettubrin,"   for    destroying   all 
kinds    of  vermin,  is  "  composed  of  3 — 50  parts  by  weight     I 
of   carbolic    acid,   1 — .JO   parts  by  weight  of   concentrated 
acetic  acid,    1  — 10   parts    by  weight    of  benzene,    and    7 
parts  by  weight  of  96  per  cent,  alcohol." — L.  A. 


i 


d 


Moths;    Improved' Means   for  Exterminating   ,  an< 

Process  for  the  Producton  of  such  Means,      A.  Kornfeld 
and  J.  H.Zirner,  Vienna.  Ivig.  Pat.  18,560, Sept  17,  1901. 

Fink  sawdust  is  mixed  with  powdered  ammonium  carbonate 
"  prepared  with  oil  of  lavender,"  then  added  to  diluted  acetic 
acid,  and  stirred  until  effervescence  ceases.  Another  portion 
of  sawdust  is  mixed  with  diluted  acetic  acid,  camphor 
dissolved  iu  alcohol,  and  oil  of  turpentine.  Th>  two 
portions  are  then  mixed  together,  and  to  the  whole  is  added 
a  further  portion  of  ammonium  carbonate  "  prepared  with 
oil  of  lavender."  The  mass  thus  prepared  "  is  allowed  to 
dry  in  a  tightly  closed  vessel."  In  use  it  is  sprinkled 
about  iu  rooms  containing  the  articles  to  be  protected  from 
moths,  or  on  the  articles  themselves. — L.  A. 

XIX-PAPER,  PASTEBOARD,  Etc. 

Cellulosi      Wood  Pu'.p'  ;   Alkaline  Process  of  Boiling . 

W.  Schasht.     Papier  Zeit.  1901,  25,  [84],  3143-3144. 

It  is  well  known  that  the  alkaline  pr  -.  ,  t  >r  obtaining 
cellulose  from  wood  on  the  industrial  scale  are  attended 
with  very  large  losses  of  lib:  •  s  instance.  For  instance  th« 
soda   and    Bulpbite   process   only  yields    fi  i  18  per 
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cent,  of  nnbleacl  ed  pulp  from  wood  as   compared    n 

possible  yield,   according  to  p;1 ,-,  ,,    ,,, 

Tn   the   snme  way  tlie  yield   of   cellulose    from    strav, 
from  :!G  lo   I      per  cent.,  whilst  the  the 

an  1    eolliil    sic  matl    is    i   .  in  the    tutln 
from  ."id  to  70  per  eelit. 
In   order    10    restrict    this    loss   of   cellulose,   the  liquors 

lid    he    far    loss    alkaline    or    even     neutral. 
drawback,    which    attend-    the   processes   in    which   all 
sulphides    are    employe. 1,     is     the    very    disnirrc    il 
injurious    odour    evolved    from    tin-    lie,  ,    t)le 

production   of  mercaptans  and  s'milar  bodies  from  th 

-  of  the  r<  llu'os  •  dissolved,      finally,  ci  llul  p.*   :     p  luce  1 
lo     Ihe    alkaline    processes    is    very     prone    to    d 
fermentation  and  the  attacks  of  fin 

The  author's  new   pr ■--  for  boiling  wood,  straw,  &c., 

es    the  solvent   action   of  sodium  sulphite  on  the  non- 
Cellulosc    constituents    of    the    material.       In    addition     to 

ding  the   evil   smell   produceil  by  the  sulphide  process, 
(he   new   method   has  the  advantage  of  increasing  the  j 
of  cellulose  by   15  or  20  per  cent.,  and    oi    pi  u 
I    cellulose   of  far  higher  quality,  more  comparable  with 
aei.l    bisulphite   product.      The    new    liquor   i<    prepared  by 
I.    ;i\  saturating   the  crude    recovered   soda   solution  with 
sulphurous  acid,  and  then   eausticising    the    residual   car- 
bonate.    The   liquor  consists,    therefore,    of  a  mixtun 
sodium    sulphite,    sodium    thiosulphate   and    caustic    soda. 
Phe  last-named  alkali  is  still  necessary  to  a  certain  extent 
in  order  to  deal  with   the   silicates  and  alumina  of  the   raw 
material,  and  it  should  not  exceed  the  proportion  required 
for  this  purpose.     This  process   is  being   tried  on  the  large 
le,  and  is  likely  to  be  adopted  by  several  factories  in  the 
near  future. — J.  V.  B. 

Silicft ;  Removal  from  Alkaline  Liquors  nf .   especially 

from  the  Liquors  of  the  "Sulphite"  Cellulose  Pra  ss. 
G.  Lunge  and  YV.  Lohofer.  Zeits.  angew.  Cheat.  I'JOl, 
14,  [4*]>  U02—1110. 

In   the  boiling  of  wood,  and  especially   nf  straw,   by  the 
alkaline    process,  a    considerable    proportion    of    the    soda 
combines  with  the  silica  of  the  plant-ash  forming  silicate  of 
soda,  which  is   of  no   value  for  the  boiling.     This  si.'icate 
has  to  be  decomposed  and  the  soda  made  available  without 
at  the  same  time   destroying  the  valuable  sodium  sulphide. 
It  is  true  that  in  the  subsequent  eausticising  of  the  recovered 
soda-ash  the  greater  part   of  the   silicate  is  precipitated  as 
calcium  silicate.     But  this  makes  the  waste  lime  sludge  so 
slimy  that    the  removal   of  the   caustic   liquor  by  filtration 
and  washing  is   very  difficult  and  wasteful.     The    silicate 
must,  therefore,    be   decomposed,   and  the  silica    may   be 
removed  from  the  solution  of  the    recovered    ash    before 
eausticising.     The  decomposition  is  effected   by  saturation 
with  carbon  dioxide,  but  experiments  showed  that  under 
ordinary  pressure  at  any  temperature,  the  pre 
is  so  gelatinous  and  voluminous  that  the  same  difficulties  as 
regards   filtration  and   washing  occurred  here   also.      The 
problem  was  ultimately  solved  by  saturating  the  di 
ash  with  carbon   dioxide  whilst  boiling  under  a  pressure  of 
about  7  lb.  per  sq.  in,  i.e,  at  temperatures  from 
107'  C.     The  silica  was   thus  precipitated  practica  h 
pietely,  and  in  a  form  in  which  it  could  be  filtered  offrapidly 
with  a  clear  filtrate.     If  the  saturation  be  stopped  as  soon 
as   the  whole   of   the   silicate  is  decomposed,  the 
sulphide  remains  unaltered. 

The  sodium  of  the  silicate  forms  a  carbonate  having  a 
Composition  corresponding  approximately  with  the  formula 
XiJil    +  'jXalU'O, 

A  In  per  cent,  solution  of  sodium  metasilicate  '• 
after  saturation  in  the  above  manner  and  filtered,  required 
for  a  96  per  cent,  causticisation  120  per  cent,  of  the 
theoretical  quantity  of  lime  calculated  for  the  carbonic  acid  ; 
calculated  for  the  soda  present  170  per  cent  of  the 
theoretical  quantity  of  lime  was  required  In  cause  of  the 
acid  nature  of  the  carbonate  to  be  treated.  For  causticisa- 
tion without  previous  filtration  of  the  precipitated  silica, 
the  latter  still  combined  with  75  per  cent,  of  the  quantity 
of  lime  required  to  produce  CaSiO;l.  probably  with  the 
formation  of  an  acid  silicate  of  the  formula  -H.Sn  i  )Ca:)H\,. 
Thus    for    the   technical    causticisation,   without    filtration. 


'      titj  Of   Inn 

ired. 
ihe  author,  incite  experiments  on  a  \ 
or.i.  nine  whether  tin- 

the  .,■    ,i,, 

B. 

I'M  I  \Ts. 
Cellulose  Solution}      Manufacture  oj  — -.      .1.    to 
London.     From  Iv  Itromiert,  Niedermorsohwi 

and     M.    IV  m.iy     and    .1.    I   rban,    both    of    Iir. ten, 

Uchcn,  Germany.     Mug.  r  \  ,v.  17,-19 

A.3IWONIA    solution   (Hi— IS  per  cent.)   i     saturated   in   the 
■  ■ !   i  i ■;  cellulose  i-  dissolved  therein; 

N sycelluli  .  ,ii  after  a  long  p 

— fc,  I,.  .1. 
WalerprooJ  \  Paper,  Cardboard,  and  th,  Hi;,-:   tin-proved 

Manufacture  of .     L.  Joseph,  Ci  rmany 

I'at.  536,  dan.  s,  1901. 
I'm:   ordinary   process 

sing  with  a  solution  of  paraffin  wax  in  hoi  tin 
is  supplemented  by  a  second  treatment  of  paraffin  and 
mixed  with  a  solution  of  shell  t-lac,,  gum- 

it,  wax,  or  albumin,  dissolved  in  spi 
solvent,' 

Talc  or  similar  substance  is  then  strewed  oi)  th. 
and  rolled  in  to  produce  a  smooth  glazed  surface. 

— K.  I.  ,1. 

XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  AND  EXTRACTS. 

Thoriums    Existen  ,    if  a    Veu>   Element  att  ;   with 

■ •    C.  Baskerville.     .1.  Amer.  Chem,  Soc.  23.  TlOl, 

7111—774.  '        J 

Tut:  purest  thorium  salts  obtainable  were  re-purified  by 
converting  them  into  sulphate;  dissolving  in  cold  wal 
adding  solution  of  sodium  sulphate,  aud  allowing  to  si 
12 — 2-1  hours  to  separate  any  small  amount  of  cerium  nim- 
pounds  present,  filtering  and  precipitating  the  hydroxide 
by  a  large  excess  of  sodium  nitrite.  After  copious  washing 
bj  decantation,  'the  hydroxide  was' converted  into  chloride, 
repreeipilated  by  ammonia  in  slight  excess,  aud  washed 
thoroughly  by  decautation. 

1.   Variation   in  the  Specific   Graniig  of  the   Oxide. — 

Muthmann  and  Bohm  (this  Journal,  1900,  207)  have  re- 
commended the  determination  of  the  sp.  gr.  of  the  oxides  as 
a  means  of  judging  the  progress  of  the  fractionation  nf  the 
rare  earths.  The  sp,  gr.  of  T-hOj,  as  given  by  various 
observers,  has  varied  from  9-077  to  10.-2306;  that  of  the 
oxide  obtained  by  prolonged  ignition  of  the  hydroxide, 
purified  as  above,  was  10-1  (corrected  t"  4  C,  as  in  all 
.  ases  throughout  this  paper).  Part  of  the  purified  hydroxide 
was  dissolved  as  chloride,  aud  the  solution,  after  neutralisa- 
tion with  ammonia,  was  saturated  in  the  cold  with  Si  I 
[lie  in-  sulphite  which  separated  out  was  filtered  off,  tho 
filtrate  was  boiled,  filtered,  and  the  earth  remaining  in 
solution  was  precipitated  with  ammonia.  On  igniting  the 
two  products  to  oxide,  that  obtained  from  the  lite 

had  a  sp.  gr.  ofp'38,  aud  that  yielded  by  ammonia,  10-367. 
Another  portion  of  the  purified  hydroxide  was  added  to  a 
cold  saturated  solution  of  citric  acid  until  no  more  was 
dissolved  afrer  12  to  15  hours' stirring.  On  heating  the 
diluted,  filtered  liquid  at  about  loo'  O,  a  white  precipitate 
consisting  of  "  an  hydrate. 1  citrate  of  the  real  thorium" 
was  obtained,  which  gave  on  ignition  an  oxide  of  sp.  gr. 
9-210 — 9-253.  The  filtrate,  on  evaporation  to  solidification, 
yielded  on  ignition  an  oxide  of  sp.gr.  10-50.  A  larger 
quantity  of  the  saturated  citrate  solution,  after  removal  of 
the  precipitated  citrate  as  jost  described,  was  evaporated 
till  a  crystalline  scum  began  to  form  :  oa  cooling  over-nifht, 
a  few  crystals  separated,  which  yielded  an  oxideofsp.gr. 
-■47  -S77.  On  further  concentration  of  the  syrupy  liquid, 
a  white  crystalline  body,  yielding  aii  oxide  of  10-14  sp.  gr., 
separated  rut ;  and,  after  further  concentration  of  the 
decanted  solution,  dilution  with  water,  and  boiling,  a  small 
precipitate  was  obtained,  which  yielded  an  oxide  of  11-26 
sp.  _r.     The  filtrate  from  this  was  evaporated  to   dryness 
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i  oxide  of  10-46— 10*53  sp.gr.     The 
results  point  to  the  pn  -        of 

\\u  element    or   :i    new    oxide    of   greater 
.    residue  on  ignition. 

'iti'.'w   of  the   Osidei. — The  oxide   (rp.  gr. 
rem  the  insoluble  citrate  affected  the  sensi- 
but  slightly,  after  an  exposure  of  72  hours,  while 
\iiles  of  higher  Bp.  gr.  were  quite  active,  the  radio- 
activity increasing  with  increase  of  sp.  gr.     The  9'2'>  oxide 
v    not    quite   free   from  the   oxide  of 
sp.  gr. 
3.   The  Atomic  Weight  of  Thorium. — Thorium  dioxide, 
prepared  from  "  the  purest  insoluble  citrate  "  by  ignition, 
was  used  for  the  determination,  being  converted  into  ThCl,. 
The  numbers  228 "2  and  223*3  were  obtained,  and  finally 
222*13,  after  a  more  searching  trial.     These  results  lead 
the  author  to  believe  that  ordinary  thorium  is  not  a  simple 
substance,  but  contains   an   element   which,  if   tctravalent, 
an  atomic   weight   lying  between  260   and  2S0.     If 
further  investigation  confirms  this  conclusion,  he  suggests 
naming  the  element  Carolinium.  with  the  s\mbol  Cn. 

-H.  B. 

Glucerophotplwrous  Acid  and  Glycerophosphiles.  A.  and 
L,  I.umiere  and  P.  Verrin.  Comptes  Kend.  133,  [!"]» 
043—644. 

PnoSPHOBDB  trichloride  and  glycerin  are  allowed  to  act  on 
.  a  h  other  in  the  cold ;  the  product  is  dissolved  in  cold 
water,  and  the  solution  neutralised  with  calcium  carbonate. 
The  clear  liquid  is  concentrated  at  a  low  temperature  to  a 
-\  nip,  and  the  calcium  glycerophosphate  precipitated  by 
alcohol.  (ihrerophosphorous  acid  bas  not  been  isolated  : 
even  dilute  solutions  decompose  slowly  in  the  cold,  and 
very  rapidly  on  heating.  Most  of  its  salts  are  soluble  in 
water.  The  solution  of  the  calcium  salt  can  be  boiled 
without  decomposing,  though  it  rapidly  decomposes  when  a 
few  drops  of  hydrochloric  acid  are  added  to  the  hot 
Eolation. — .1.  T.  1). 

Carbon  Tetrachloride}  Process  for  Manufacturing . 

Urbniu.     Kev.  Prod.  Chun.  4,  [15],  228. 

Two  parts  by  weight  of  aluminium  chloride  are  boiled  with 
100  parts  of  carbon  bisulphide,  for  about  half-an-hour,  the 
liquid  being  then  cooled  and  treated  with  a  current  of  pure 
dry  chlorine  until  the  weight  has  increased  to  383  parts. 
To  destroy  the  chlorosulpho  products  contaminating  the 
carbon  tetrachloride,  the  liquid  is  treated  with  about  0*05 
per  cent,  of  iron  dust,  or  other  analogous  metal,  and  gently 
heated,  the  final  products  of  the  reaction  being  carbon 
tetrachloride  and  sulphur  chloride.  Theformeris  separated 
bj  distilling  at  60° — 90°  C,  and  is  purified  by  washing  with 
alkaline  water  and  redistillation.  The  residual  sulphur 
chloride  is  utilised  for  the  furthur  production  of  carbon 
tetrachloride  by  treating  it  with  carbon  bisulphide,  in  the 
proportion  of  3  mols.  of  the  former  to  1  mol.  of  the  latter, 
and  1  per  cent,  of  iron  dust.  The  ensuing  br^k  reaction 
i>  facilitated  by  gentle  heat,  applied  until  the  liquid 
becomes  quiescent,  whereupon  the  product  is  distilled  to 
recover  the  carbon  tetrachloride.  An  almost  theoretical 
yield  is  obtained,  the  extra  molecule  of  sulphur  chloride 
insuring  complete  conversion  and  maintaining  the  sulphur 
in  solution  during  distillation. ■-(.'.  S. 

Quinine    and    Cinchonidine j     Preparatien    of    Carbonic 

Enters  of .     Vereinigte  Chininfabriken  Zimmcr  and 

Co.,  Frankfurt.  Ger.  I'at.  123,728  (Addition  to  Ger. 
Pat.  91.370  of  18th  December  1895).  (Through  Zeits. 
angew.  Chcm.  14,  [43],  1094). 

Ax  alteration  of  the  method  described  in  the  former  patent, 
consisting  in  the  treatment  of  the  hvdrated  salts  of  the 
alkaloids  by  the  esters  of  chloroformic  (chlorocarbonic) 
acid  in  the  presence  of  pyridine. — J.  T.  1). 

i  Rheumatine.     Phann.  Zeit.  46,  [70],  694. 

Two  new  preparations  of  quinine,  which  are  claimed  to 
have  valuable  therapeutic  properties,  have  been  introduced 
into  commerce  by  Zimmer  and  Co. 


Saloquinine  is  the  quinine  ester  of  salicylic  acid 
t  ,  11,(  HI  .('Oi  >  (  11  N  i  >  ;  it  occurs  in  crystals,  melting 
at  about  130'  C,  is  insoluble  in  water,  but  soluble  in 
alcohol  and  in  ether.  It  is  a  powerful  bactericide  and 
prevents  the  growth  of  moulds,  and  also  possesses  marked 
analgesic  properties  when  administered  internally. 

Rheumatine  is  the  salicylate  of  saloquinine  t',,II4OM. 
COO. Co,,U,.  ,N,i>.t  '„II,i>H. moil.  It  occurs  in  white 
needles,  very  soluble  in  water,  melting  at  179'  C. — J.  O.  li. 

Cinchonine.  E.  Juturflcisch  and  E.  Leger.  Hull.  Soc. 
Chim.  1901,  25,  [18],  880—884. 
Having  shown  that  hydrocinehonine  is  identical  with 
cincbonifine,  the  authors  recall  the  fact  that  when  cin- 
chonine is  treated  with  aqueous  sulphuric  acid,  a  large 
proportion  of  bydrocinehonine  is  always  obtained.  Tin  v 
now  show  that  ordinary  cinchonine  is  iu  reality  a  mixture 
of  cinchonine  and  hydrocinehonine  ;  they  have  determined 
the  proportion  of  the  latter  present  and  also  give  the 
properties  of  pure  cinchonine.  The  basic  sulphate  of 
cinchonine  employed,  was  obtained  from  wild  cinchona. 
200  grms.  cf  the  salt  after  treatment  at  125  C.  with  sul- 
phuric acid  mixed  with  its  own  weight  of  water  gave  28  gnus. 
of  bydrocinehonine  corresponding  to  34 '28  grins,  of  the 
sulphate  +  2H20  or  17'  19  per  cent.  Taking  account  of 
possible  losses  in  the  separation,  and  the  amount  of 
hydrocinehonine  retained  by  the  apocinchonine  in  spite 
of  repeated  crystallisations,  it  would  appear  that  the  original 
salt  contained  not  less  than  20  per  cent,  of  bydrocinchenine 
sulphate.  Oxidation  with  permanganate  iu  ice  of  a  cin- 
chonine sulphate  rich  in  hydrochonine  gave  only  a  very 
snail  quantity  of  the  latter  base.  Hence  the  oxidation  of 
the  cinchouine  is  attended  by  destruction  of  the  hydro- 
cinehonine, even  in  the  cold.  After  repeated  crystallisations 
from  water  and  95  per  cent,  alcohol,  a  salt  was  obtained 
containing  only  about  1  per  cent,  of  hydrocinehonine 
sulphate. 

The  following  table  gives  the  differences  in  solubility  of 
one  part  of  each  of  the  various  salts  in  water  at  different 
temperatures:  — 


!■' 


Water  at- 


12"  C. 


S6°-5C.    !     11)1°  (.'. 


Purified  cinchoiine  sulpbate 
+SH.O. 

Ordinary  cinchonine  sulphate. 
containing  about  'JO  per  cent . 
of  uydiocinchonine  sulphate. 

Hydrocinehonine  sulphate.... 


Parts. 
72-1 


37-6 


Parts. 
CO-2 

55-0 


SI'S 


Parts. 

12*9 

11-3 


107 


The  melting  point  of  purified  cinchonine  crystallised  in 
the  cold  from  a  mixture  of  chloroform  and  alcohol  (2:1) 
wds  found  to  be  204- 3  C.  The  specific  rotation  of  the 
same  product  in  absolute  alcohol  i  p  --  0- 1875,  v  =  30  cc. 
(  =  i7:  C.)  gave  [&]„  =  +  229,-6.  Oudemans  (Anualen, 
1876,  182,  44)  gave  [a]„  =  +  223  •:'>,  whilst  a  mixture  of 
hydrocinehonine  and  purified  cinchouine  (1:4)  gives  [a]„  = 
+  223  '9.  In  a  I  per  cent,  aqueous  solution  with  4IICI 
for  each  molecule  of  cinchonine  [a]„  at  17°  C.  =  +  203-4. 
Oudcmans  (loc.  cit.  55)  gives  [a]„  =  +  2570-7,  whilst  for 
the  same  mixture  as  above  the  authors  find  [a]„  =  +  i'56°-3. 
These  figures  obtained  for  the  mixtures  have  also  been 
given  by  a  sample  of  commercial  cinchonine  examined  by 
the  authors.  They  propose  to  investigate  the  question  of 
purified  cinchonine,  and  to  determine  how  it  is  possible  for 
cinchonine  and  its  salts  to  crystallise  with  considerable 
quantities  of  hydrocinehonine.  If  the  latter  contains  2H 
more  than  cinchonine  the  law  of  isomorphism  does  not 
apply. — T.  A.  L. 

Isocuniine.     A.  Ladenburg.     Her.  1901,  34,  [13],  3416. 

Doubt  has  repeatedly  been  cast  on  the  existence  of 
isr  coniine,  the  explanation  of  the  observations  made  by 
the  author  being  the  presence  of  a  mixture  of  d-  and  l- 
coniine.  The  author  states  that  the  reasons  he  gave  in 
Her.  29,  2706,  for  the  existence  of  isoconiine  cannot  be 
explained  iu  any  other  way. —  A.  C.  W. 
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Hj/oschie    and    Atroscine.     i  >.    lies-,-.     .1.     prakt.   Chem. 
1901,  64,  [20],  353 

Hyom-ine  (active  or  Dormal  scopolamine)  has  been  found 
iu  the  roots  of  Scopolia  japonica  and  S.  atropoidea,  the 
seeds  of  Datura  Stramonium,  ihe  leaves  of  Duboisia 
wyoporaides,  the  flowers  of  Datum  alba,  the  man 
root  (this  Journal,  1901,605  and  1135),  ami  iu  Hyoscyamiu 
ni.fr.  When  the  solutions  of  the  alkaloids,  < 
Scopolia  roots,  in  dilute  sulphuric  acid,  ure  made  slightly 
alkaline  with  sodium  bicarbonate  ami  extracted  with 
.  chloroform,  the  hyoscine  is  taken  up  by  the  solvent,  ami  by 
•  repetition  of  the  process  may  be  freed  from  hyoscyamine. 
After  removal  of  the  chloroform,  the  syrupy  residue  is 
Neutralised  with  hydrobromic  acid,  and  the  hydrobromide 
purified  by  recrystallisation  from  water  or  alcohol.  When 
thr  crude  alkaloid  consists  mainly  of  hyoscine,  the  hydro- 

bromide  may  be  at  once  prepared.    Hyoscine  is  dei posed 

In  acids  or  bases.  Hydrochloric  acid  in  a  sealed  tube  at 
(00  C.  gives  oscine  aud  atropie  aeid,  l'17II.,,\()(  = 
CJ I BXO.  +  C9H9Oo.  Some  tropide  is  also  produced.  Rxcess 
of  baryta  at  60  C.  gives  oscine  and  Iropic  acid,  i  ,11  ;  I 
Hyoscine  is  soluble  in  9"5  parts  of  water  at  I  ■">  I '.,  more 
readily  in  boiliDg  water,  and  easily  iu  chloroform,  alcohol, 
&e.  The  alkaloid  cannot  be  crystallised  ;  the  solutions  all 
yield  a  varnish  which  melts  at  about  5  i  C.  Hyoscine  is 
Separated  from  solutions  of  its  -alts  by  caustic  alkalis  and 
normal  carbonates.  Bicarbonate*  give  no  prcipitate  from 
acid  solutions,  but  the  alkaloid  is  completely  extracted  by 
chloroform.  The  hydrochloride,  Ci:l!..,N  U,.  HU  .-.'11  i  i, 
separates  from  strong  aqueous  solutions  as  thick  glassy 
crystals  j  it  separates  from  acetone  as  an  anhydrous  white 
crystalline  powder,  which  melts  at  197°  C.  The  gold  salt 
melts  at  198  C.  with  effervescence.  The  higher  melting  point 
found  by  Schmidt  appears  to  be  due  to  the  method  of 
determination.  The  hydrobromide  lias  been  obtained  iu  six 
forms,  anhydrous  and  with  >,  1,  2,  and  :t  tunls.  (needles  or 
rhombs)  of  H..O,  according  to  the  solvent.  The  hydriodide, 
C1;H.,1XO:,.Hi..5H,,0,  melts  at  197  t '.  Acetylkyoscine, 
p17Hj„(CsH|,0)>i04,  is  obtained  by  the  aetiou  of  acetic 
anhydride  on  anhydrous  hyoscine  hydrobromide ;  it  is  an 
uncrystallisable  syrup,  somewhat  soluble  in  water  and 
strongly  basic.  Boiling  with  excess  of  baryta  water  con- 
verts it  into  oscine  and  atropie  and  acetic  acids. 

Atroscine,  C^H^NO.,,  forms  crystals  which  melt  at 
S2  -83d  C;  the'hydrute,  CI7H3,NO., .  H*<  >,  melts  at 
56°— 57°C.,  and  C,rHnN04.2H=0  "melts  at  36  —  37  C. 
The  latter  hydrate  was  nearly  always  obtained  by  the 
author,  though  Gadamer  regards  it  as  the  unstable  form. 
Atroscine  dissolves  in  37  parts  of  water  at  is'  O. ;  it  is 
optically  inactive.  Caustic  potash  and  baryta  water  decom- 
pose it  into  oscine  and  tropic  (or  atropie)  aeid.  The  hydro- 
chloride, C,7H.:1N04 .  HC1,  crystallises  in  long  needles  easily 
soluble  in  water.  The  gold  salt  is  similar  to  the  hyoscine 
gold  salt  ;  it  melts  at  201'— 202'  C.  and  effervesces  at 
2043-- 206°  C.  The  hydrobromide  separates  from  strong 
solutions  in  rhombic  tables,  C17H21N04.HBr.JHaO,  from 
weaker  solutions  with  3H„0,  aud  from  hot  acetone  as  an 
anhydrous  crystalline  powder.  Acetylntroscine  is  obtained 
by  heatinjr  a  solution  of  the  base  in  acetic  anhydride  at 
SO  —90°  C.  for  two  hours.  It  is  an  uncrystallisable  syrup, 
readily  soluble  in  water.  The  solution  has  an  alkaline 
reaction.  Atroscine  methyl  iodide,  C;-1I.,X; .>,.(  'H3I. 
Crystallises  from  chloroform  in  white  leaflets,  which  melt  at 
2023  C.  The  ethyl  iodide  compound  is  obtained  by  heating 
in  a  sealed  tube  at  80 — 90'  O.  ;  it  crystallises  from  hot 
water  iu  fine  octahedra,  which  melt  at  170°  C. 

The  optical  rotation  of  anhydrous  hyoscine  hydrobromide 
Iras   found    to   be    [o]n  =  —25-9°,   which  fell  to   — 25M 
after   keeping   for    18    months,   the   original   value    bi 
regained    after    recrystallisation    from     water.       Wentzel, 
however,   found    —32  9°,   falling   to    -25-79c     after    one 
year.     The  alkaloid  was  separated  from   the  bydrobron 
which  ga\e    -25-4°j  when  seeded  with  atroscine  it  formed 
crystals   in    quantity   corresponding   to    8-5    per   cent,   of 
atroscine  hydrobromide.      The    hydrobromide    from    the 
mother  liquor  then  save  [a]D  =  —32  • '.i  .  but  a  second  crop 
showed    only    [a]„  =  -29'3°.       An    explanation   of    this 
difference  is  still  to  be  found. 


Kor  the   following    experiments   on  tl aversion    of 

hyoscine  into  atroscine,  the  hydrobromide  of  "',,  -  — 25'9° 
was  used,  which  the  author  considered  to  be  pure.  Alter 
1:1  ion  the  rotation  was  -'.i-7,  and  after  keeping  foi- 
ls months  in  ihe  dark,  —25*4  .  The  activity  of  the  pure 
aloid  also  slight!]  decreased  on  keeping  ia  ditlused 
iiLiht.    silver  oxidi    decreases   the  ij   about  one- 

eighth  on  standing  in  aqueous  solution  for  live  days.  The 
conversion  does  HO)  proceed  further.    Sodium  and  potassium 

carbonates  in  aqueous  solution,  barium  and  calcium 
hydroxides  in  aqueous  and  alcoholic  solutions,  are  without 
action  at  50   t '.     At  SO   C.  ban  ■  -.  -  the  alkaloid 

on  long-continued  action.     ( laustic  potash  and  soda  rapidly 

decompose  hyoscine  in  alcoholic  solution,  but  are  without 
action  on  an  aqueous  solution.  Atroscine  is  best  obtained 
by  the  anion  of  small  quantities  of  caustic  soda  on  an 
alcoholic  solution:  a  strong  solution  of  u  •  1 1  7  grm.  of 
caustic  soda  is  added  to  a  solution  in  60  c.c.  of  absolute 
alcohol  of  the  alkaloid  from  10  gnus,  of  the  hydrobromide. 
After  standing  10  hours  at  the  ordinary  temperature,  the 
solution  is  neutralised,  alcohol  removed,  the  alkaloid 
■  rated  by  soda  and  chloroform,  the  solveut  distilled 
off,  tbe  syrupy  residue  stirred  with  water  in  a  dish,  and 
left  to  crystallise  at  a  low  temperature.  Atroscine  and 
hyoscine  are  similar  in  physiological  action,  but  tbe  former 
has  certain  advantages.  Solutions  of  the  alkaloids  in  castor 
oil  are  used  in  ophthalmic  practice  in  England, 

Oscine  (Schmidt's  scopoline),  I  ,11  NOj,  crystallises  in 
colourless  prisms,  sublimes  at  90  C,  distils  at  241  — 243  I 
and  when  free  from  moisture  melts  nl  106  -107  ( '.  The 
base  is  tolerably  hygroscopic.  Oscine  contains  a  hydroxy] 
group  which  can  be  readily  estenfied,  tut  bases  corre- 
sponding to  atroscine  cannot  be  obtained  by  evaporation 
with  the  proper  acids  and  hydrochloric  acid.  It  is  not 
reduced  by  hydriodic  acid  and  red  phosphorus  at  Mu'C. ; 
also  livdn.w  lamine  and  pin  n>  lh\  dra/.ine  do  not  react  with 
the  base.— A.  C.  W. 

Strychnine   and   Brucine;    Electrolytic  Reduction  of- . 

.1.   I'al'el  and  K.  Xaumaun.     Her.  1901,  34,  [13],  3291  — 
32'J'J. 

By  the  electro]} tic  reduction  of  strychnine  in  sulphuric 
acid  solution  with  a  lead  cathode,  tetrahydrostrychnine  and 
strychnidine  are  produced  (this  Journal,  1898,  945).  Ho- 
using the  closed  apparatus  (this  Journal.  1899,  909)  it  is 
now  found  that  tetrahydrostrychnine  is  the  initial  product 
of  the  reduction  ;  it  is  formed  in  much  the  larger  quantity 
at  low  temperatures,  and  the  high,  r  the  temperature  the 
more  strychnidine  is  obtained. 

Brucine  is  also  reduced  by  electrolysis  iu  sulphuric  acid 
solution  with  a  lead  cathode  ;  it  is  necessary  to  keep 
the  temperature  below  15°  C,  otherwise  uncrystallisable 
compounds  are  produced,  readily  acted  on  by  light.  The 
filtered  cathodic  liquid  gave  with  ammonia  a  reddish 
amorphous  precipitate,  which  was  dissolved  in  chloroform, 
the  m  lution  dried,  the  solvent  removed,  and  the  residual 
syrup  dissolved  in  warm  methyl  alcohol.  This  sola 
was  evaporated  and  the  process  repeated,  in  order  to 
e  chloroform  completely.  Ou  cooling,  tetrahydro- 
br  ic'ne  crystallised  out.  By  rapid  and  repeated  recrystal- 
lisation from  hot  methyl  alcohol  it  was  obtained  colourless. 

Tetrahydrobntcine,  C_.31I  „(  i,X.:,  begins  to  decompose 
in  an  evacuated  capillary  at  185"  C,  and  melts  at  200° — 
'Jill  C.  to  a  clear  yellowish  liquid.  It  is  slightly  soluble  in 
water,  the  solution  having  an  alkaline  reaction.  The  base 
similarly  to  tetrahydrostrycliniuc,  forms  two  series  of  salts. 
Nitrous  aeid  does  not  yield  a  nitrosamine  ;  its  action  appears 
to  be  oxidising  or  condei 

Brucidine,  ''...II.c  >  ;X\-  is  uot  found  as  a  direct  product 
of  the  electrolytic  reduction.  It  is  obtained  by  beating 
tetrahydrobruciue  at  2!.',  -220  C.  in  the  oil-bath  anil 
recrystallising  from  warm  acetic  ester.  Brucidine  i- 
perceptibly  soluble  in  boiling  water;  the  solution  has  an 
alkaline  reaction. 

Quinine,  einchonine,  and  cinchonidine  are  much  more 
ea-ih  reduced  ek-etrolytically  than  strychnine  aud  brucine. 
Fcur  atoms  of  hydrogen  are  taken  up  by  I  mol.  of  alkaloid. 
V     crystalline   compound    could    be    obtained    from    the 
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sactly   similar    to    th 

Dg    1 

r.  28,  1637  :  29. 

— A.C.  W. 


Seienopgrinc.    Michaelts.    Zt-ii-.   au:ew. 
Chem.  191  I,  14,     111.  1087. 

lined  bj  the  action  of  potassiatn 

r  potassium  selenide  (as  the  case  may  be) 

.  aotipyrioe  chloride.     Thiopyrine  readily 

•..nil   methyl  iodide, and  is  characterised  bj    its 

.-   .  ilpl  irons  acid,     It  is  also   converted 

ii  with  chlorine  in  an  aqueous  solution  into  an 

ithor  concludes  that  both  compounds 

constitution  as  antipyrine.     He  also  gives 

r  physiological  action. — C.  A.  >I. 

/",    Alkaloids  of .     Gadamar  and 

others.     Chem.-Zeit.  1901,  25,  [80], 

The   alkaloids   known  to  be   present   in   the   root-nodules 

i    are  :   -  <  lorvdaline,    C-!l.  V  >..    m.p. 

134-  rybalbine,  C,1H...,XOJ.  m.p,    838*— 239    C  . 

'.  in. p.   816°— 817°C;  bnlbocapnine, 

<     II    \o.  ni.p.'  199     C.   corytnberino,  C„HSN04,  m.p., 
D  ibhie  and  Lauder)  ;  corydine,  m.p.  65  —  7.V  i '. 
The    last  named   is   now    found   to   be    a   mixture   of   the 
.ug  crystalline  bases  : —  ■ 

[socurybnlbme,  I     11  .-.No,  m  p.,  179  —180'  C. 
rycavamine,  ('    11    -M  >  .  m  p.,  149   C. 

Corydine.  (•.llI;iN(').t_'.1lk,,M)4,..n.p.  129'— l:;o  . 

lentical  with  corydaline,  m.p.   135    C,  and. 
in  addition,  two  amorphous   liases,  one    of  which   forms    a 
hydrochloride.     The  alkaloids  (eleven  in  all;  fall 
into  three  groups  in  order  of  basicity. 

I.    H  :  yellow,  herberine-like  derivatives 

(probably  quarternary  bases)  with  alcoholic  iodine 
Corydaline,  forming  dehydrocorvdalin.  C    1'    N'  >4. 
Corybalbine,  forming  dehydrocorvli.il  hi  r..  <    .11  _.  X' ),. 

rybulbine  (not  examined  with  iodine). 
Ii.  Medium    bases,   not   acted   on   by   alcoholic   iodine, 
corycavin,  and  coryeavarnin. 

III.   Stroi.g  bases,  bulhocapnine,  corydine,  corytuherine. 

Group  I. — The  dehydro  derivatives,  on  reduction,  yield 
the  inactive  forms  of  the  original  bases.  Attempts  were 
made  to  split  i -corydaline  (m.p.  135  )  into  its  active  com- 
ponents but  without  success.  A  small  quantity  of 
rydalice,  m.p.  158  — 159  ,  was  obtained  in  preparing  the 
inactive  variety.  Iso-corybulbine  is  isomeric  with  co^y- 
bnlbine,  and  more  readily  soluble  in  alcohol,  [a]„-  for 
Sulbine  =    +  303"3°;  for  iso-corybulbine  =    +"299 '8°. 

ip  II. — Corycayamine  was  separated  by  means  of 
ilphocyanide  compound,  which  is  insoluble  in  alcohol. 
•  ntains   no  methoxyl  or  hydroxy!   groups,  and    E 
an   isomeride  (cf,  narcotine  and  gnoscopine),  m.p.   210 
— 217     when   heated    with  acetic-anhydride.      It  melts    at 
17.',     I  .,   and   again   melts   at  21G' — 
217    ' 

Group  III. — These  bases  readily  form  yellow  oxidation 
luctsiu  the  air.      Corydine  has  three   methoxyl   groups, 
and  may  be  dimethyl-bulbocapnine.     The  optical  characters 
are — 

for  bulhocapnine  =  237';  for  corydine     770:6  . 

Mol.  rot.  for  bulhocapnine  =  204-  3.5  ;  for  cory  dine  =  721  •4". 

M  >j    -  5   II_D,   extracted  I  finally)  by 

chloroform  from  the  ammoniacal   extract,  crystallises  from 

i    nr   hot  dilute  alcohol  as   slightly  lustrous,  white 

plates   which   turn   grey-   in   the   light,   melts   at    240     C, 

i  thoxyl  and  two  hydroxy!  groups,  and  has 

the  value  282   "65  in   alcohol.     Dobbie   and    Lauder 

.   ■         I! 

B  rberine  is  a  quarternary  base, 

and  •hthalein,  even   in  very  dilute  solution. 

ite     is    decomposed    only    by    barium 
.ide,  and  the  h\droehloride  bv  silver  oxide. 

-    B.  I..  ,T. 


V     talinum  germauicum;    Process  for  obtaininj  all 

Valuable  Constituents  of .     II.   K'iliani.     Her.  1901 

34,  [14],  35G1  — 3362. 

Thk    method    here    given    enables    the    true    digitalin    and 
digitonin    to    be    simulianeously    obtained.     250    gnus,   of 
\hnum  germauicum  are  dissolved   in   I  kilo,  of   95  pel 
cent,  alcohol  in  a  5  litre  flask  by  means  of   gentle  warming 
and    shaking.      After   cooling,    1    kilo,    of   ether    (sp.   gp. 
0-72'>)    is  gradually  added   with    shaking,   the    mixtun 
allowed  to  stand  2  I  hours,  and   the  solution   poured  av 
from    the   precipitate.      The   solution    is    concentrate 
distillation  in  vacuo,  and  then  in  a  tared  dish  on  the  wat.-r- 
bath    until  a  pellicle  forms.     The   syrup    is    weighed,  and 
washed  into  a  flask  with  one-and-a-half  times  its  weight  of 
water.    The  flask  is  filled  to  the  stopper  with  other  (0-720), 
closed,  shaken  round   for  a  short  time  (violent   shaking  or 
partial   filling   of   the    flask    gives  rise  to   emulsions)    and 
allowed   to   stand    for  several    days.     Th,-   ether    absti 
resinous    impurities  ;    it     is    removed,    and    th'-     treatment 
repeated   until   the   ether   remains  colourless.     Meanwhile 
the  true  digitalin   has  separated  as  a   thick  jelly,  which  is 
brought  on    to  a  perforated   filter  plate   ("  Xutsehe ")   of 
relatively    large    surface,    where    it    is    allowed    to     drain 
thoroughly,  it  is  then  washed  with  small  quantities  of  wa'er 
containing  5  per  cent,  of  alcohol,  an  operation  which  requires 
many  days.     The  vacuum  is  applied  only  quite  at  the  end, 
after  which  the  precipitate  is  dried  on  a  porous  tile.      I 
more  thorough  is  the  washing,  the  more  easy  is  the  subse- 
quent "  recrystallisation  "  of  the  digitalin  from  95  per  cent, 
alcohol  (Arch.  Pharm.  230,  252),  and  the  smaller  is  the 
loss.     The  filtrate  from  the  digitalin  contains  the  digitalein 
(Arch.  Pharm.  237,  458). 

The  original  precipitate  produced  by  ether  is  at  once 
dissolved  on  the  water-bath  in  500  grms.  of  85  per  cent, 
alcohol,  aud  the  solution,  without  regard  to  any  slight 
turbidity,  allowed  to  stand  in  a  covered  dish  for  48  hours. 
The  crystalline  digitonin  is  filtered  off,  washed  with  the 
possible  quantity  of  85  per  cent,  alcohol,  and  spread 
out  loosely  to  dry  on  porous  tiles.  The  yield  is  45-50  per 
cent.  The  crude  digit  min  may  In-  recrystallised  by  the 
method  given  in  Arch.  Pharm.  231,  460.  The  neither 
liquor  of  the  digitonin  i;  carefully  saturated  with  ether 
and  allowed  to  stand  for  eight  days  in  a  covorcd  vessel; 
a  crystalline  crust  of  digitonin  is  generally  obtained. 
Almost  the  whole  of  the  glucoside  in  the  original  material 
is  obtained  in  this  manner. — A.  (J.  YV. 

Iboga  ;    Properties  and    Ccmposition    of  ,    and    tin 

Alkaloid  it  contains.  J.  Dvbowski  and  E.  Landrin. 
Comptes  Eend.133,  [19],  718—750. 
The  natives  of  the  French  Congo  chew  the  woody  portions, 
especially  the  roots,  of  a  plant  called  Iboga  j  it  is  said  to 
enable  persons  to  withstand  fatigue  for  long  periods,  and 
to  lessen  the  need  of  sleep.  It  also  acts  as  an  aphrodisiac. 
The  sensations  it  produces  are  said  to  resemble  those  pro- 
duced by  alcohol,  but  it  does  not  cloud  the  reason.  The 
authors  have  extracted  from  the  roots  of  the  plant,  by 
treatment  with  milk  of  lime,  evaporation  to  dryness, 
extraction  by  ether,  and  repeated  conversion  into  sulphate 
and  reprecipitation  by  soda,  an  alkaloid,  which  they  call 
:iin.  From  1  kilo,  of  the  root  they  prepared  6 — 10 
grms.  of  the  alkaloid,  which  is  well  crystallised,  of  a  light 
amber  colour,  insoluble  in  water,  but  readily  soluble  in 
alcohol,  and  in  most  organic  solvents.  Its  solutions  turn 
the  plane  of  polarisation  to  the  left.  The  substance  melts 
at  152  G.  It  oxidises  readily  in  the  air,  aud  forms  salts 
with  great  ease  when  acted  on  by  acids  :  of  these  salts 
hydrochloride  is  the  only  one  that  crystallises  well.  The 
'ions  of  the  salts  are  precipitated  by  most  of  the  usual 
reagents  for  alkaloids.  The  formula  is  C^HdjNjOj ;  and 
the  physiological  action  of  the  alkaloid  is  the  same  as  that 
of  iboga. — I.  T.  1). 

Bhaumus  Pvrshianus  (Cascara  Sagrada);   Essential  Oil 

of .      H.   Ilaeusel's  Report.     Pharm.  Zeit.   46,  [86], 

858. 
By  [illation,  the   lark   of   Ithamnus  purshianiis 

yields  0'055  per  cent,  of  a  concrete  volatile  oil  of  distinctly 
|    crystalline     structure,    having    in    a    marked     degree,    the 
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[peculiar  odour  of  the  bark.  It  melts  nt  18-5  0.  to  i 
brown  liquid,  which  gives  an  alcoholic  solution  of  an  inti 
yellow  colour,  tin'  reaction  of  which,   is  slightlj    i  ' 

(sp.gr.  at  ■_' l  ( '.  is  ii ".i  it.'i  :  it  has  an  aromatic,  pungent, 
islightly  hitti-r  taste.  With  the  exception  of  Hhanmus 
IfraiKjida,  no  other  member  of  the  genus  Uhiinmus  has 
hitherto  been  founil  In  \  iehl  a  volatile  oil.—  III.  B. 

Crystalline  Bud;/   of .     Thorns. 

Pharm.  Post.  34,     •":,  034. 

Tin  so-called  cordianine,  of  I'eckholt,  isolated  from  tin- 
fresh  bark,  anil  leaves  of  Coi\  ,t  1,\  exit 
with  alcoh  »1,  is  found  to  he  a  1  lam  nine  t',11,  \  <  >  ,  It  occurs 
to  tlie  extent  of  0'2(it'>|ier  cent,  in  the  fresh  leaves,  and 
ii-  7s  per  cent,  ill  the  fresh  bark.  By  repeated  recrystallisa- 
rion  it  is  obtained  in  columnar  colourless  erxstais,  which 
:n  It,  with  decomposition,  at  2'J4°  ('.  On  destructive 
distillation,  ammonium  cyanide  is  the  chief  pro 
Although  lirst  discovered  in  the  ainmoti:  liquor  of  animals 
1  in  other  animal  secretions,  the  base  has  alsc  he  a 
f<  and  in  vegetable  tissue,  by  Schultze  and  Barbieri  in 
the  young  shoots  of  Platamis  oriental*'*,  grown  in  water 
and  by  Schultze  and  Bosshart  in  the  bark  of  the  hpese- 
chestnut.  It  is  probably  derived,  in  these  cases,  from 
vegetable  albumin,  and  not  from  urea  or  uric  acid, 
I  it  is  doubtful  if  the-e  bodies  occur  in  the  vegetable  kingdom  ; 
area  has  not  been  found  to  be  present  in  the  excreta 
of  birds  which  feed  solely  on  vegetable  matter,  although 
it  is  known  to  occur  in  that  of  those  which  are  carnivorous. 

—J.  0.  B. 
Berberine ;   Gaze's  pure  Base.     11.  M.  Gordin  and  C.  G. 
Mcrrell.     Archiv    h  r  Pharm.  239,  [8],  626—637. 

Two  methods  of  obtaining  our  >  berberine  have  been  hitherto 
employed,  that  of  liberating  the  base  by  means  of  barium 
hydrate,  and  that  suggested  by  (laze  of  beating  the 
insoluble  acetone  berberine  compound  for  U  hours  under 
a  reflux  condenser,  with  chloroform!  by  which  means  it 
Mas  claimed  by  the  originator  that  the  acetone  was  split 
off  and  the  pure  base  only  left.  Berberine  thus  obtained 
is  markedly  different  both  in  appearance  and  in  physical 
and  chemical  characters  from  the  base  obtained  by  the 
baryta  method,  and  has  not  that  affinity  for  CO,  which, 
according  to  E.  Merck,  renders  it  impossible  to  prepare 
pure  berberine  except  in  an  atmosphere  of  hydrogen. 

If,  however,  Gaze's  berberine  be  treated  with   sulphuric 
acid,  and  then  precipitated  with  barium   hydrate,  the 
obtained  is  identical,   in  every   respect,  with   that  obtained 
hy  the  other  method.      Gaze's  berberine  is  also  found  to  be 
abnormal   in   behaviour  both  towards  iodine   and   towards 
acids;    it   shows   no  basic   action   towards   the    latter,  and 
with    the   former,   although   a    precipitate  is   obtained,    no 
iodine  appears  to  be  used  up.     The   authors   find    that  tins 
abnormal    behaviour    is    readily    explained,    the    so-called 
pure  berberine  is  not  the  free   base,  but    its    hydrochloride 
( )!0H1jNOj.HC1.2K2O    formed    by    the    decomposition    of 
the   chloroform   by   berberine    acetone    according   to   the 
equation. 
4e30H,7NO4.C3H6O  +  CHCl3  +  4HsO  =  3C20H17NO4HCl  + 
2H30  +  CjoH,7X04HCO.,H  +  C3HcO. 

They  find  that  this  interaction  between  berberine  and 
chloroform  invariably  takes  place,  and  is  quantitative, 
being  analogous  to  the  well  known  reaction  between  caustic 
potash  and  chloroform.  The  only  other  base  which  has 
been  found  to  react  with  chloroform  in  a  similar  manner  is 
pfperidine. — J.  0.  1>. 

Artemisin.     P.  Bertolo.     Atti.  R.  Acead.  dei  Lined  Koma, 

10,  [5],  111  — 11G.     Chem.  Ceutr.  I'JUl,  2,  [17],  937. 

Merck,  has  isolated  artemisin.  015H1904,  from  the  mother 
liquors  obtained  in  the  preparation  of  santonin  from  the 
seeds  of  Artemisia  maritima.  Artemisin  forms  colourless 
crystals,  melting  at  2005  (',  soluble  in  3  parts  of  warm 
alcohol  and  60  parts  of  boiling  water:  [«.]„  =  —  84 
(observed  with  a  Id  per  cent,  solution  in  99-2c  alcohol). 
With  chloroform  it  gives  an  addition  compound,  C15H] 
CHC13,  which  loses  chloroform  at  80°  C.  On  boiling  with 
soda  solution,  artemisin  dissolves  to  a  carmine  red  solution, 


which  becomes  decolo  ooling      'I !,.-   Bodiuro  salt 

i    on    treati 
with  dilute  sulphuric  acid,  hut   with  th  trnted  acid, 

-  rystalline 
i       With  hydroxylamine,  artemisin 

1      ,i  I,,  i  I   \i  ill.    H  I  lit. 

I    C,  slightlj    soluble  in   water,  easily  soluble  in 

1  hydrazine,  a 

thus  to   be  analogous    to    santonin,  in  tha  tins  a 

group  and  tp,      \    S. 

Cantharides ;  valuation  ■•/' .     K.  Dietcrich.  Pharm. 

uralhalle,  42,  674,  Apoth.  /  -  -7. 

Fkoji  the  amount  of  cantharidin  obtainable  from   available 
commercial  "Spanish  flies,"  the  author  concludes  tha    the 
i  quirement  of  the  Ph.  G.  IV.  for  a  cantha 
0-8  per  cent,  is  too   high,  ind  thai   an   average  of  0-6  per 
cent,  obtained  bj  the  official  methd  ,  ntly 

stringent       rhi    official   [ ess  should  be  further  i i 

by  pressing  the  pow.b  red  drug    -  tain  52  grata    of 

-'oiai    extract,   and   the   di  | 
obtained  should  be  carefullj   conduct: 
ciablj  volatile  al    100    C.,  al    which   temperature  loss  may 
be  incurred  by  sublimation.    In  the  following  experiments 
the  amount  of    free   eantbaridin   was   ,:, 
omitting  the  addition  of  acid  in  the  process  oi  CXtl 

The  brown    beetles  (My/abris  i.  were  fo 
crystallised  pure  eantbaridin  in  greater   quntiti    than  th 
beetles  <  Cantharis) •  from  the  lattei   also 

pure,  and  partly  amorphous.     Copper  was 

1    in   the  ash  of  cantharides. 


— 

(I'rillthu-is 

Cantharides 
cichorii). 

Ash  of  i    u.i.  i.  ■■ 

:.'  lairidin  . .. 

Water, 

Percent, 

.Vila  to 

S     ■    ■   7-17 
0"28  b     "  . 

hoc;  to    <>■■". 

ii-s-, 

lieni;ioi.v;i[ 

7    "■     In  15'Ha 

Pi  i  Cent. 

in;  to  3-iu 
1-ni 

0-136to    "''••■'' 

i  -:>-_• 

10-42  to  ; 
7'53  td 

It  is  recommended,  therefore,  that  Mylabris,  as  well  as 
Cantharis,  should  be  recognised  as  the  official  source  of  the 
vesicant. — J.  Q.  B. 

Eucalyptus  Oils  (.Y™-).  E.  T.  Baker,  l'roe.  T.lnnean 
-.I.-.  '  New  South  Wales,  1900,  >],  303,  through 
Schimmel's  Report,  Oct.  1901,  27. 

Eucalyptus  delegatensis  (white  ash,  silver  -  topped 
mountain  ash),  yielded  1-76  per  cent,  of  pale  lemon 
coloured  oil,  sj>.  gr.  0-S602  ;  [o]D  —  —  68-1^  ,  consisting 
chiefly  of  la  vophcllaudrene,  and  containing  neither  ciucol 
nor  eudesmol. 

Eucalyptus    intertexta    (spotted    gum),    gave    varying 
quantities  of  oil,  not  exceeding  0-64  per  cent.,  which  was 
of  a  brownish  yellow  colour;  sp.  gr.0-9078  ;  [a]„  =  +  10'  7 
containing  much  dextropinene,  37  per  cent,  of  cineol,  but  no 
phellandrene. 

risii   ( gre\    mallei  l,  afforded  1*69    per 
cent,  of  faintly-coloured  oil.  with  an  odour  of  aldehv 
sp.  gr.  0-9097;    [a}„  =     4-  6*7° ;    it    consists   of    dextro- 
pinene  and    more   than   50 — 60    per    lent,    of    cineol,    but 
contains  neither  endesmol  nor  phellandrene. 

Eucalyptus    riridis     (green,    red,    or    brown    m 
gave   1-06  per  cent,  of  pale  brownish    yellow  oil  with  an 
odour  recalling  that  of  cuminaldehyde ;   sp.  gr.  0*900  C. ; 
=    —  S-90°.     It  yields    less    than    ten    per    cent,    of 
cineol    and   some   hevopinene,    hut   neil  smol    nor 

phellandrene.  An  aldehyde  (cumin  aldehyde  ?  i  is  present 
in  the  higher  boiling  portion. 

Eucalyptus  vitrea  (white  top  messmate),  yielded  1-48 
percent,  of  colourless  oil,  sp.  gr.  0-886  ;   [a],  =  -33     - 

ntains  no  phellandrene,  but  from  20  to  26   per  cent, 
cineol,  and  in  the  higher  boiling  fractions,  some  citral. 

—J.  O.  K. 
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II    Efeensel's  Report 
i.  /.vu.  46. 
lyptus  oil  has  been  found  to  yield,  on  an 
:    terpene;    the  characters  of   the 
rpeue,  ami  terpeneless  oil  being  shown  in  the 
following  table : — 


'    "    Terneiie 


0-9SS3 

0-867J 

1-72 

IS"07 

1    1679 

1 ' 1766 

63  •« 

77-2 

'••'■'1-'-' 

-ru; 
I 
rt'ollre,     Ren-actometer      61  '8 

Tllll: 


When  cooled  to  -  16   C.  partial  solidification  took  place  in 
eneless  oil. — J-  ( >.  B. 

hoi  ••    Halogen     Derivation*    of ,    and    certain 

Hydrocarbons  therefrom.     X.  Kursanoff.     Annalen,318| 

[8,31,327—344 
Mfntiivi.  chloride  is  a  mixture  of  at  least  two  isomers; 
one  dextrorotatory  and  easily  converted  into  menthene,  the 
other  lsevorotatory  and  much  more  stable;  in  addition  to 
these  secondary  chlorides  there  may  also  be  a  tertiary 
chloride.  The  author  heated  an  ethereal  solution  of 
menthyl  chloride,  prepared  by  the  action  of  phosphorus 
pentachloride  on  menthol,  with  sodium.  The  fraction  of  ihe 
product,  boiling  below  200"  C,  consisted  of  menthene, 
i  11...  and  menthaiie,  C^Hj,;  the  higher  fraction  distilled 
at  i95: — V.17  C.  under  30  mm.  pressure.  After  purification, 
it  consisted  of  two  isomeric  dimenthyls.  (_'a,H;w,  of  which 
the  crystalline  isomeride  melted  at  105" 5° — 106°  C.  and 
boiled  "at  I8S  -  186  C.  under  21  mm.  pressure,  [o]D  =  — 
51    is'.    The  second  isomeride  was  an  oil. 

Menthyl  iodide,  obtained  by  beating  menthol  with 
hydriodic  acid,  when  boiled  with  sodium  in  ethereal 
solution,  gave  the  fame  products,  but  the  crystalline 
dimenthyl  in  much  smaller  yield  than  the  fluid. 
.Menthyl'  ch  -  milarly  prepaied  by  heating  menthol 

with  a  large  excess  of  hydrochloric  acid  in  sealed  tubes, 
had  [o]„  =  -  24  57'.  'When  boiled  with  ether  it  gave 
about  equal  yields  of  the  solid  and  fluid  dimenthy  Is. 

Pure  secondary  menthyl  chloride  was  prepared  by  heating 
the  chloride,  produced  by  the  action  of  phosphorus 
pentachloride  on  menthol,  with  strong  alcoholic  potash 
until  the  menthyl  chloride  was  no  longer  decomposed. 
The  residual  chloride  boiled  at  109° — 110  C.  under  no  mm. 
-ure;  [a]„  =  50°  57'.  It  was  unaltered  by  htating 
with  alcoholic  potash  in  a  sealed  tube,  or  by  boiling  with 
aniline.  The  yield  of  Stable  chloride  is  about  25 — 30  per 
cent.,  a  lower  yield  is  obtained  by  boiling  with  aniline. 
The  menthyl  chloride  obtained  by  heating  menthol  with 
hydrochloric  a  id  also  produced  the  stable  chloride. 

Stable    menthyl    chloride,    when    heated    with    sodium, 

gives   the  crystalline  dimenthyl  almost  pure  and  without 

the  oily  isomeride.     The  optical    activities    of  the   stable 

menthyl  chloride  and  of  dimenthyl  show  that  the  former  is 

mdary  chloride. 

Attempt,  w.ie  made  to  obtain  tertiary  dimenthyl. 
Menthene  was  mixed  at  0'  C.  with  acetic  acid  saturated 
with  hydrohrominc  acid  gas,  after  standing  36  hours  the 
menthvl  bromide  was  separated  ami  distilled.  When 
boiled  with  sodium  in  ethereal  solution,  it  gave  a  very  small 
quantity  of  a  dimenthy  ,  which  boiled  at  19m  — 202  (.'.under 
21  mm.  pressure  and  was  not  identical  with  the  previous 
dimenthyl.  Similar  results  were  obtained  with  tertiary 
menthyl  eh 

Ethylmenthane   was   prepared  from  the   stable  menthyl 
ride  by  the  action  of  zinc  ethyl;  it  boiled  at  209° — 
C,  [o],  =  -   12    15'.— A.  C.  VV. 

Anethol.    Schimmel's  Report,  Oct.  1901. 

Although  anethol  now  replaces  anise  oil  in  the  German 
Pharn  ,i  tie!  rence,  in  the  official  test,  is 

mad  behaviour;  the  point  is  ol   importance 

since  pure  anethol  is   optically  inactive.     The  figures  pub- 

i   Journ.  I'harrn.  75, 


350],  show  that  impure  anethol  is  still  frequently  met  with  in 
commerce.  All  the  specimen*  reported  on  by  them  had  an 
exceptionally  low  freezing  point,  a  slight  optical  activity, 
and  boiled  between  the  temperatures  210'— 235  C.  These 
samples  were  evidently  adulterated,  or  imperfectly  purified. 
Attention  has  previously  been  called  to  the  fact  that  pro- 
longed storage  under  unsuitable  conditions  is  detrimental  to 
anethol,  due  to  a  process  of  oxidation,  so  that  ultimately 
crystallisation  becomes  impossible,  Care  should  betaken 
when  applying  the  congealing  point  test,  not  to  carry  the  tem- 
perature too  low  quickly.  The  melting  and  congealing  point, 
when  correctly  obtained,  are  closely  approximate.  Freshly 
prepared  pure  anethol  congeals  always  at  21°  C,  or  a  little 
above,  and  reiuelts  between  22'.V  and  227    C— J.  ( ).  B. 

Perfumes;  New  Method  of  Improving .     I.avollay  and 

Donrgoin.     Rev.  Prod.  Chim.  3,  [23],  358. 

The  essential  oils  to  be  improved  are  treated  with  calcium 
(or  other  alkaline  earth)  mangauate,  or  other  insoluble 
manganates,  in  presence  of  an  electric  current,  the  operation 
being  conducted  in  the  cold  and  in  a  closed  vessel  piovid 
with  an  escape  for  the  excess  of  gas  produced.  The  amoi 
of  maoganate  employed  is  about  20 — 50  grms.  per  hec.v- 
litre  of  essential  oil,  and  the  strength  of  current  ranges  from 
3  to  10  amperes  per  square  metre  of  electrode  surface.  The 
operation  should  not  exceed  twenty  minutes. 

The  action  of  the  manganates  under  these  conditions  is 
claimed  to  be  superior  to  ozone,  besides  being  constant, 
easily  regulated,  and  less  expensive. — C.  S. 

Vanilla ;  Formation  of  the  Perfume  of .     II.  Lecomte. 

Comptes  Rend.  133,  [11?],  715—748. 

The  author  has  discovered  in  many  parts  of  the  vanilla 
plant  an  oxidising  ferment ;  and  those  varieties  which  are  in 
highest  esteem  are  precisely  those  which  contain  this  oxydase 
most  abundantly.  At  first  it  seemed  that  this  ferment  must 
be  destroyed  by  the  treatment  of  the  pids,  which  are  plunged 
for  abnut  20  seconds  into  water  at  80° — 85°  ('.  ;  but  the 
author  has  found  that  the  interior  of  the  pod  under  these 
circumstances  never  reaches  50'  C,  so  that  the  ferment, 
instead  of  being  destroyed,  is  brought  to  a  temperature  very 
favourable  to  its  activity. 

A  second  ferment  has  also  been  found  in  the  plant,  which 
hydrolyses  starch  ;  and  the  author  suggests  that  this  ferment 
transforms  coniferin,  present  in  the  pod,  into  glucose,  and 
conifer;.!  alcohol,  the  latter  of  which  is  converted  into 
vanillin  by  the  action  of  the  oxydase.  He  hopes  to  give 
experimental  confirmation  of  this  hypothesis  when  further 
material  is  available. —  J.  T.  D. 

Herqamot    Oil;    A   new    Crystalline   Constituent  of . 

H.  V.  Soden  and  W.  Kojahn.  Chem.-Zeit.  1901,  25,  [80], 
Eep.  282.     From  Pharra.-Zeit.  1901,  46,  778. 

Bekgapten  is  already  known  as  a  crystalline  constituent  of 
bergamot   oil.     The  distillation-residue  contains  bergapUm 
which  crystallises   from    light   petroleum    spirit    as    whitish 
leaflets,  melts  at  59*5°  C ,  dissolves  easily  in  ether,  chlow 
form,  and  alcohol,  aud  readily  absorbs   bromine.     I'hciioli 
and  meth&xy  groups  arc  absent. — 1!.  I..  J. 
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Lavender  Oil ;  the  Solubility   Test  for,  of  the  German 
Pharmacopaia .     Schimmel's  Keport,  Oct.  1901,  35. 

The  German    Pharmaeoprcia    [Kditio   IV.]    requires    thai 

lavender  oil  should  be  soluble  in  three  volumes  of  dilute 
alcohol  (fi8  to  CD  percent,  by  volume).  This  requirement 
is  found  not  to  be  met  by  certain  oils  of  good  quality.  An 
oil  having  the  prescribed  ester  content  (39  to  30  per  ceut.J 
gives  a  clear  solution  with  3  to  3'5  volumes  of  G8  per  cent, 
alcohol,  and  with  3  volumes  of  09  per  cent,  alcohol,  lint 
oils  having  a  higher  ester  content  require  :S'5  to  4  volumes 
of  C8  per  cent.,  and  3  to  3-5  volumes  of  69  percent,  alcohol 
to  give  a  .dear  solution.  The  solution  in  G8  per  .nit. 
alcohol  sjon  becomes  turbid,  and  remains  so  on  adding 
more  of  that  solvent.  The  solution  in  C9  per  cent,  alcohol 
remains  clear,  but  shows  opalescence  on  adding  more 
solvent,  (til- less  rich  in  esters  do  not  thus  separate  00 
further  addition  of  alcohol.  It  is  suggested  that  the  official 
strength  tor  diluted  alcohol  should   be  made  less  indefinite, 
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.nd  that   exactly    7i    pec  rent,   should    be   the    standard 
trength.     All  good  lavender    oils    give    n    perfectly   clour 

.[u nan  with  25  to  3  volumes  ol  spirit  of  this  strength. 

— J.  0   I: 

Geranium  Oil.     SJiiramel's   Report,  Oct.  1901,30 — 32. 

s  consequence  of  the  high  price  prevailing   for  geranium 
ill,  J.  Gree  advocates  (Revcil  agricole.  May  2t'.th,  1901)  the 
aore  extended  cultivation  of  the  plant,  sine  ■   it  is  not  only 
i  remunerative  crop,  hut  also  occupies  the  land  only  during 
\  mouths  of  the  yea'.      Ii  is  estimated  that   an  hectare  of 
nid  will  carry   10,000    kilos  of   herb,  which  will    sell  to  the 
distillers  for  at  least  '2,000  franc*.     This  protit  may  be  very 
largely  increased  if  the  grower  distils   his   own  crop.       The 
Iplauts  require  much   manure   and    plenty    of   water.      The 
jlaud    under   geranium    crops   in   the    Grasse    district    have 
become   exhaused  owing    to   the   method  of  irrigation,   and 
although  the  amount  of  manure  used   has  been  more  than 
(doubled,  the  crops  continue  to  diminish  each  season.     It  is 
probable,  therefore,  that   the  cultivation  of  geraniums  will 
[cease  to  be  conducted  in  the  Grasse  districts,  and  that,  like 
.'that  of  violets,  it  will  be  moved  to  Venice  and  its  neighbour- 
hood.      Spanish  geranium   oil    undoubtedly   occupies    tue 
;  highest  position  with  regard  to  quality,  and  is  in  consequence 
,  of  its  fine  ar.mia  particularly  suited   for  use  in  high-grade 
(products,  such  as  are  required  in  the  tobacco  trade.      French 
t  geranium  oil  differs  so  little  in  quality  from  that  of   Algeria 
•  ithat  its  higher  price  would  seem  to  be  hardly  justified.    Th 
position    of    East    Indian   geranium   oil   is  unsatisfactory. 
The  production  has  not  attained  expectations.     At  the  com- 
!  meucement  of  the  season,  genuine  oil  of  high  quality   was 
.  oniy  obtainable  in  small  quantities,  and  shortly  afterwards 
only  second  quality  oil  could  be  bought,  and  the  supply  of 
1  this    was    exhausted    by    last    March.      The    exceptional 
;  drought  which  prevailed  in  the  Kandesh  district  during  the 
harvest  is  the  cause  of  the  failure  of  the  crop.     As  a 
sequence.  East  Indian  geranium   oil  is  this  season  of  poor 
quality,  or  adulterated  with  fractions  of  eitronella  oil. 

—J.  0.  B. 

Ylarig-ylcmg  Oil  [Isoeugenol  a  Constituent  of]. 
Sehimmel's  Report,  Oct.  1.901,  53. 

I  IsoEUGENOf.  has  been  isolated  from  the  constituents  of 
I  ylang-ylang  oil,  this  being  the  first  instance  of  the  phenol 
Being  recorded  as  occurring  in  a  natural  product.  On 
fractionating  the  phenols  removed  from  the  oil  by  alkali,  the 
j  portion  distilling  under  12  mm.  pressure  at  142 — 147  C. 
was  found  to  have  a  marked  odour  of  isoeugenol.  It 
formed  a  benzoyl  compound  melting  at  103'  to  104°  C., 
identical  with  that  obtained  with  synthetic  isoeugenol,  a 
corresponding  acetyl  compound  melting  at  79° — 80°  C,  and 
A  dibromide  of  methyl  isoeugenol  melting  at  10l°— 102°  C. 
The  lower  boiling  fractious  of  ylang-ylang  oil  appear  to 
contain  creosol.  The  aeids  present  are  benzoie  and 
salicylic  acids  in  the  form  of  methyl  and  benzyl  esters, 
Dextro-pinene  has  been  isolated  from  the  terpenes  present, 
and  the  oil  also  contains  a  body  probably  a  ketone,  with  a 
peculiar  odour,  which  boils  at  145 — 148    C. — J.  O.  B. 

Mandarin  Oil;  Artificial .     Sehimmel's  Report, 

(let.  1901,  30. 
It  having  been  shown  that  the  characteristic  odour  of  mau- 
darin  orange  oil  is  due  to  the  presence  of  the  methyl  ester 
of  methyl  -anthranilie  acid  (this  Journal,  1900,  848) 
together  with  dextrolimonene,  and  small  quantities  of 
dipentene,  decylaldehyde,  uonylaldehyde,  linalool,  and  ter- 
pineul,  the  synthesis  of  the  oil  has  now  been  effected,  and 
artificial  mandarin  oil  is  a  commercial  article.  Its  o 
and  physical  characters  it  is  claimed  that  the  synthetic  oil 
elosely  resembles  the  natural  product,  while  the  cost  is 
about  one  half. — J.  O.  B. 

Kite  Oil.  Sehimmel's  Report,  Oct.  1901,  16 
In  addition  to  methyl-n-nonylketoDC  (this  Journal,  1901, 
60C)  Tboms  finds  that  a  condensation  product  of  that  body 
with  henzaldehyde,  having  the  formula  CHU.,60,  is  also 
present.  It  occurs  in  small,  greasy  crystals  melting  at 
44" — 45'.  which  are  readily  soluble  in  alcohol,  ether,  an  1 
chloroform.  There  is  also  present  in  rue  oil,  a  blue  flu 
cent  basic  bo  ly,   which   may   be  extracted  by  shaking  out 


irith  aenl  and  is  a  inn  t  certainly  thi  meth}] 

anthiunilie  acid,  which    has   previously    been    i 
mandarin  oil  (this  Journal,  190  J.  O.  B. 

Oil    II .  I    Burgess.     Analyst,  1901,  26,  260— 202. 

T:tE  author  obtained  a  genuine  sample  of   this  oil,  and  has 
SI  d  it  with  the    Ml  mine    results         Sp.  gf.  at    1  i    I 

0-8513)   refractive  index      \     .  20    I    .   I    17 ptical 

rotation    [a]„,   100   mm.  =   +sn,    13'.     On   distillation   a 
principal  fraction  boiling   at  170    to  174    ( '..   and  having  a 

lotation  of    +89     was    obtained;    it    was    identified    as 
linemen.-.     Another  fraction  representing  about  6  pi 
of  the  oil  gave  all   the  reactions  of  citral.     The  origiual  oil 
had  a  considerable  deposit  of  resinous  and  crystalline  ms 

which  was  littered   off   and    extracted  with   chloroform  :  00 
standing   crystals    were  formed    which   when    recrystallised 
from   alcohol   melted   at    145     <'..   and   had   the   foi 
( '„I1I,(V-.I.  L.  B. 

Thyme;  Som  '  ences  of — -.  P.  Jeancard and C. Satie. 
Bull.  Soc.  Chim.  1901,  25,  [18],  893- 
g  of  thyme  is  valued  according  to  the  proportion 
of  phenols  it  contains,  and  it  is  generally  assumed  that  a 
pare  essence  ought  to  contain  25  10  pei  nt.  Having 
occasion  to  examine  several  absolutely  pure  essences  the 
authors  found  that  the  percentages  of  phenols  varied  from 
5  60  per  cent.  They  have  distilled  Algerian  red  thyme 
aud  essence  of  ajotvan  in  a  current  of  steam,  and  collected 
the  distillate  in  separate  portions.  They  conclud 
their  investigations  thai  most  of  the  phenols  pa-s  over 
towards  the  end  of  the  distillation  ;  the  sp.  gr.  is  a  function 
of  the  phenolic  contents,  and  rises  about  0'0014  for  each 
1  per  cent,  of  phenols,  whilst  the  solubility  in  dilute 
alcohol,  the  surface  tension,  and  the  viscositj  increase  with 
the  amount  of  phenols  present.  This  behaviour  of  the 
essence  of  thyme  on  distillation  corresponds  with  that  which 
the  authors  have  already  found  for  essence  of  lavendei 
the  ether  contents  of  this  essence  largely  depend  upon  the 
manner  in  which  the  distillation  is  conducted.  Hence  the 
25 — 30  per  cent,  of  phenols  generally  assumed  obligatory 
in  a  pure  essence  of  thyme  is  an  arbitrary  limit,  and  can  at 
most  be  taken  as  a  mean  value. — T.  A.  I., 

Calamus   Oil;    Constituents  of  .      n.  Thorns.     Zeus'. 

augew.  Chem.  1901,14,  [41],  1019— M20. 

In  a  previous  communication  (this  Journal,  1901,  60G). 
Beckstroem,  and  the  author  stated  that  the  fractious  of 
highest  boiling-point  contained,  in  addition  to  a 
a  crystalline  compound  (calamus  camphor)  melting  at 
168  t'.,  and  having  the  composition,  C^H^I  >;.  The  sane 
compound  was  also  isolated  by  Sodeu  and  Rojahn  (this 
Journal,  1901,  S33).  This  substance  was  found  to  contain 
an  alcohol  related  to  the  sesquiterpene  alcohols.  On 
boiling  calamus  camphor  with  sulphuric  acid  of  50  p< 
strength,  2  mols.  of  water  are  eliminated,  and  a  hydro- 
carbon, l  ',.,11  obtained.  This  boils  at  14  4"  l '..  nude,  ,. 
pressure  of  15-5  mm.;  and  has  a  sp.  gr.  of  0*9324  ai 
23  i  and  a  specific  rotation  of  «.]„,  (26°)  =  -11  -.''I  . 
The  reverse  formation  of  the  alcohol  from  the  hydrocarbon 
could  not  be  brought  about. 

Alter   removing  the   asarone  iior  by 

crystallisation  from   the    fractions  of  higher   boiling 
the  residue  was   treated  with   80  per  cent,  phosphoric  acid, 
or  better  with  90  per  cent,  arsenic  acid,  aud   on  beating  the 
liquid,   a   white   plastic    mass    separated    out.     Th 
extraction  with  petroleum  spirit,  yielded  au  oil  boiling  at 
is  i    o.,    under   30   mm.   pressure,   and   having  tl 
position  CijHjjO.      The  white  mas,  rapidlj  became  coloured 
posure   to   the   air.     On   treatment   with  water,    the 
whole  of  the  combined  arsenic  acid  was  gradually   dissolved 
out,  leaving  a  white  amorphous  body,  which  was  readily 
soluble   in  acetone,     t  >u  the   addition  of  water  to  this 
tion  microscopic  crystalline  needles  (in.  pt.  173° — 184    C 
were  deposited.     Its  forn  1  with  that  of  asarone 

whilst    its    molecular    weight,    determined    by 
Beckniann's  metl   id,       -  three  tine  •  The  author 

therefore   concluded   that   it  wa-  a  polymer   of  asarone  and 
gave  it  the  name  ne. 
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polymeric  modic&tion  on  treatment 

„.;,!,  .  iiic    icid   «ms  shown  by  treating  a 

pinene,  with  arsenic  acid  of  that 

i    ite  plastic  mass  ia*  obtained,  which 

.    with    the    same    properties   as    the 

bed  above. 

isaronc  yields  asaryl  aldehyde,  hut  this  was 
1  by  the  oxidation  of  parasarone.     The  latter  is 
for  the  most  part  reconverted  into  asarone,  when  distilled 
■   dnced  pressure. 

Iiich  have  now  been  found  in  the  higher- 

-    of  calamus    oil   are    as   follows  — \.  eue 

.   ocnanthic     acid,    palmitic     acid,    eugeuol,    calamus 

.   and   an   alcohol    of    the    composition, 

ibly  stands  iu  a  close  relationship  to 

.    i     .11..    which    can    be    obtained   from 

calamus  camphor.— C.  A    M. 

..    ,,'  .   is  of .     E.  Keto.     Archiv 

der  Pharin.  239,  [7' and  3],  54S— 580. 

In    thtir   general   chemical    characters   the  Copaiba  oleo-   | 
resii  -  ly  allied  to  the  coniferous  secretions,  eon- 

-i-tius;  mainly  of  amorphous  acid  resins,  volatile  oil,  with 
varying  amounts  of  indifferent  resene  resins,  and  small 
quantities  of  crystalline  acid  resius.  When  the  ethereal 
solutions  of  these  oleo-resins  are  shaken  out  with  different 
alkaline  solutions  according  to  the  method  of  Tschirah,  the 
various  constituents  may  be  isolated. 

I'ara  Copaiba  "  Balsam." — In  add.tiou  to  volatile  oil, 
resene,  and  amorphous  acid  resins  a  crystalline  acid,  para- 
oopaivic  acid,  I  II  (>,  inciting  at  1  IS  — HS:  C,  soluble  in 
ammonium  carbonate  solution,  was  isolated.  It  occurs  in 
pointed  and  quadratic  leaflets.  Another  crystalline  acid, 
insoluble  in  ammonium  carbonate  solution  is  also  present ; 
this  is  homo  puni-eopaivie  acid,  ClsH.;sOa,  melting  at  1110 — 
and  crystallising  in  pointed  needles. 
xcaibo  "  Balsam." — This  contains  /3-nietacopaivio 
acid,  CUH„.<>;  (or  possibly  C16H2403  or  CHH3lO=)  melting 
at  S9  — mi  0.  separating  in  pointed  prisms.  From  another 
sample  of  balsam,  illurinic  and,  r.  H^l.).,,  was  isolated,  as 
•hexagonal  pyramids  melting  at  1:2s  — 129°  C. 

ffltirin  [African)  Copaiba  Balsam. — African  copaiba 
-on  contains  from  2  to  3  per  cent,  of  a  strongly 
rotatory,  dimorphous,  crystalline  acid,  illurinic  acid, 
i  .11. 'i.  separating  in  tine  hexagonal  heruibedral  or 
hexagonal  hemihedral  crystals,  having  in  alcoholic  solu- 
tion, the  specific  rotation  [a] „  =  —  54°  89';  melting  when 
quite  pure  at  128  —129  (.'.  It  is  a  powerful  acid,  and 
forms  crystalline  salts  with  alkalis,  with  barium  and  with 
lead.  Its  silver  sail  is  amorphous.  The  crystalline  barium 
salt  (C„H.,;<  >. )_.  Ba  +  (4HsO?)  is  characteristic  When  an 
ethereal  solution  of  the  acid  is  >baken  with  baryta  water  a 
needles  appear  in  a  few  minutes,  and  then,  suddenly, 
the  whole  ethereal  layer  is  covered  with  a  network  of  fine 
lies,  Prom  the  iodine  and  bromine  number  the  presence 
of  two  ethylene  groups  in  the  molecule  is  indicated.  This 
Acid  is  probably  identical  with  the  crystalline  acid  of 
African  copaiba  balsam  previously  described  by  Uiuncy 
und  by  Peinemann,  and  also  closely  resembles  the  oxy- 
copaivic  acid  of  Fehling.  Schweilztr  and  Rose's  copaivic 
acid  and  the  meta-copaivic  acid  of  Strauss  have  not  been 
isolated  bj  the  author. — J.  (  I.  B. 

Asarumt  I        Htuents  of the  essential  oil  of . 

I'   11.  Power  and  F.  II.  Lees.     1'roc.  Chein.  Soc.,   1901, 
17,  [2i2  ,210. 

In  a  previous  investigation  of  this  oil  by  one  of  the  authors 

(I'ow.t,     Inaug.     Diss.    Strassburg,     1880;     Proc.     Amer. 

I'harm.  Assoc,   1S80,  28,  4G4)  it  was  found  to  contain  a 

terpet  I!    :    two   fragrant   alcohols,  b.  p.  196"— 199 

226°,   both   having   the   composition   C^H^O ; 

ioodorons    body,    b.  p.    254c — 257  .    which,    on 

with    chromic    acid,  afforded  a   crystalline  acid, 

<    II  .'  i  .  the  hitter  having  since  been  shown  to  he  veratric 

•■>    Petersen   (Her.,   188S,  21,   10G2),    who    has    also 

■  t!  irding   it  as   methyleugeiiol ;    a 

oil  collected  a;  -j.::,  — S50  ;  a  large  amount  of 

acetic  acid  combined  with  the  alcohols  of   the  oil    in    the 


form  of  esters,  and  a  very  small  amount  of  a  less  sol 
oily  acid  which  was  believed  lo  contain  valeric  acid. 

The  present  investigation  has  shown  the  oil  to  have  i 
much  more  complex  composition  than  was  at  first  supposed 
thins  have  now  identified  the  following  compounds 
most  of  them  by  well-defined  crystalline  derivatives,  (l 
A  phenol,  C, II, .,<>._..  having  a  creosote-like  odour  ;  (2)  pinem 
(nitrosocliloride,  m.  p.  103 — 101  ,  and  nitrolpiperidine 
m.  p.  MS — 119);  (3)  aMinalool  (citral  and  citryl-fl 
uaphtho-cinchoniuic  acid,  nr.  p.  193' — 198°)  ;  (4)  /-horneo 
(camphor,  m.  p.  175°,  [a]„=  —  40'3°,  and  oxime,  m.  p 
II."' — 1!6');  (5)  /-terpineol  (a  ketolactonc,  t ' , , ,  1 1 , .  <> . .  m.p 
62"— 63  :  terebic  acid,  C;H10O4,  m.  p.  17;;— 174  ;  an. 
dipentene  diiivdriodide,  C',,,11,.1;.  in.  p.  80°);  (G)  gctanio 
(diphenylitrethane, m.  p.  81° — 82°,  and  citral)  ;  (7)  methylen 
"etiol  (bromomethyleugenol  dibromide,  ( ' , .  1 1 . 1 '. r <_ i  0  1 1  ■. 
(  .11  l(r;.  m.  p.  7S — 79°;  it  is  also  shown  that  methyli's'o 
eugenol  does  not  exist  in  the  oil)  ;  (8)  a  blue  oil,  boilini 
above  260°,  and  consisting  of  oxygenated  compounds  D 
undetermined  composition  but  of  alcoholic  nature  ;  (9)  ; 
lactone,  CHHM02,  having  a  very  aromatic  odour,  hut  preset 
in  the  oil  in  verv  small  amount;  (10)  palmitic  acid;  (11 
acetic  acid;  (12)  a  mixture  of  fatty  acids,  C6H„0  i 
(',  II ,,( I.,.  The  acetic  acid  is  contained  in  the  oil  in  thi 
form  of  esters,  whilst  the  higher  fatty  acids  are  in  a  frti 
state. 

A  quantitative  determination  of  the  principal  constituent 
was  made.  The  amount  of  methyleugenol,  determined  b; 
Zeisel's  method,  was  found  to  be  36'9  per  cent.  Thi 
amount  of  esters,  calculated  as  C]0H17'C.;II<(  >.,.  is  27' J  pe 
cent.;  the  free  alcohols^  Ci0H18O,  13"3  per  cent,  M 
amount  of  pinene  obtained  by  direct  fractionation  of  thi 
oil  was  about  2  per  cent.,  and  the  amount  of  high  boilinj 
constituents,  such  as  the  blue  oil,  is  therefore  about  So  pe; 
cent. 

L'mettin  ;  Constitution  of .     W.  A.  Tilden  and  II. 

Burrows.     Proc.  Chem.  Soc.  1901,  17,  [242J,  21G. 

Ix  a  previous  communication  (this  Journal,  1892,  264) ,  i I 
was  shown  that  liiuettin,  CuHi0O.j,  had  the  follows 
constitution  : 

/(OCHs)., 

Further  experiments  have  been  undertaken,  with  the  ohjec| 
of  determining  the  structure  of  the  group  CjH<  h. 

In  the  meantime,  the  publication  of  a  communicatioii 
(Citropteue)  by  E.  Schmidt  (this  Journal.  1901,  1 . 1 1 7  )  01 
a  Substance  which  he  has  isolated  from  oil  of  lemon  am 
has  identified  with  limettic,  and  the  appearance  of  a  recen 
note  by  Burgess  (this  Journal,  1901,  1745  and  844),  rende. 
it  necessary  to  place  on  record  the  following  results 
although  at  present  incomplete. 

The  dibromo  compound  previously  described  by  Tddei 
Qloc.  eit.)  melts  at  297  with  decomposition,  and  not  a, 
257°. 

1)11  treatment  with  10  per  cent,  solution  of  potash,  i, 
yields  an  acid  of  the  composition  CnH906Br,  Continual 
treatment  with  potash  does  not  remove  the  second  atom  0' 
bromine. 

It  is  therefore  highly  probable  that  the  structure  of  thi 
group  C:;1I(  to  is  similar  10  that  of  the  ring  in  coumaric 
dibromocoumarin  behaving  in  exactly  the  same  way 
Dibromolimettin  may  therefore  be  represented  as — 


(CII3())oCGH13r. 


.CU:CBr. 
O— CO- 


\ 


Alcohol  in  Ether ;  Determination  of .     F.  Freyer. 

See  under  XXIII.,  page  1250. 

H.  Burgess  and 


/..  mon  Oil  Industry  ;  The , 

J.  F.  Child. 

See  page  1176. 


Clove  Oil ;   Determination  of  Eugenol  in  • 
and  T.  Biilsing. 


A.  Verlej 


.See  under  XXIII.,  page  1250. 
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i  Leaves;   Assay  of .     W.  Ii.  Lao 

See  under  XXIII.,pojc  1250. 

Guaiacol ;  Approximate  Determination  of .     Ailrian. 

under  Will  ,  paje  1251. 


XXI.-PHOTOGRAPHY. 

Sodium    Perborate    {Photography"].     .T.   M.    Edcr    and    E. 
Valcnta.     Chem.  Ind.  1901,  24, 

Sodium    perborate,    Kali  IIPO,   is    prepared    by    the 

lysis  of  a  colli  concentrated  solution  of  sodium 
borate,  l-'ontar  has  recommendod  it  for  the  removal  of 
(judual  thiotulphatc  in  insufficiently  washed  prints.  The 
solution  of  the  salt  is  stable,  and  has  little  action  on  the 
silver  image.  Although  alkali  persulphates  have  been  used 
with  advantage  as  photographic  reducers,  sodium  perborate, 
■ik  ■  the  permolybdates,  pervnnad.ites,  perehlorates,  &c.,  is 
ted  for  this  purpose. — A.  S. 

Developer;  New   Photographic  :  ami  a    new    Method 

fur  the  production  if  Aromatic  Oxj-Alcohols  A. 
Eicbengriin.  Zeits.  angew.  ('hem.  laui,  14,  [42],  1070 
—  1071. 

The  reaction  of  formaldehyde  and  salicylic  aldehyde  in  the 
presence  of  strong  hydrochloric  acid,  yielding  a  chlormethyl 
privative  having  the  com  position  C,-,!l:, ,  CliO.OH.CrX.Cl, 
has  been  extended  to  other  oxv-eompounds.  Thus  salicylic 
acid  was  made  to  yield  C6H3. COOII. OH. CH2C1,  which, 
by  the  action  of  water  is  converted  into  the  corresponding 
alcohol.  This,  on  oxidation  yielded  6rst  a  paldehydo- 
carhonie  acid  (which  with  sodium  amalgam  gave  a  product 
identical  with  tint  produced  by  the  action  of  the  amalgam 
.  on  lieimcr's  p-aldehydosalicylio  acid),  and  then  1-oxyiso 
phthalie  acid  Cr,H3.C00H.(OH).CO.OH.  The  p-oxy- 
rncthv  Isalicylic  a -id  now  produced  for  the  first  time,  melts  at 
1  In  C.  The  chlorine  atom  of  the  chlormcthy  Isalicylic  acid 
and  its  analogues  is  very  readily  displaced,  so  that  esters, 
ethers,  &c.  are  readily  prepared.  Phenols  may  be  made  to 
yield  such  products  as  |8-oxynaphthvl-o-oxv-m-to'.uyl  acid 
■5,H3.COOH.OH.CH,.C10H7.OH)>"which"  is  now"  found 
on  the  markc*:  under  the  name  "  Epikarin,"  as  a  remedy  for 
itch  and  ether  skin  diseases.  The  chlonnetliyl  derivatives 
of  nitrophenol  (and  the  alcohols  yielded  by  them)  can  be 
reduced  to  amido  compounds.  Of  these  the  ortho  derivative 
is  a  weak,  the  para-derivative  (C6H3.OH.CH:i  !1I.XH.,= 
1:3:4),  an  exceedingly  powerful  photographic  developer. 
The  o-amidometaoxybenzyl  alcohol  wiil  sh  inly  be  placed 
on  the  market  under  the  name  Paramo!.  As  a  developer, 
thi-  substance  stands  between  those  of  the  phenol  class 
(pyrogallol,  hvdroquinone,  &e.)  aud  those  of  the  araido- 
phenol  class,  the  so-called  rapid  developers,  rodinal  and 
metol.  In  its  action  it  is  nearly  equal  to  the  rapid 
developers.  It  is,  however,  more  like  the  phenol  developers 
in  developing  through  more  slowly,  and  in  being  readily 
weakened  by  the  addition  of  sodium  bicarbonate.  Hence 
with  paramol  developers  errors  of  exposure  may  be  rectified, 
as  in  the  case  of  pyrogallol,  whilst  there  is  less  tendency  to 
"fogging,"  and  to  staining  of  the  hands  and  plates,  than 
when  pyrogallol  is  used.  In  respect  to  solubility  also, 
paramol  stands  between  the  t  ,vo  classes,  its  solubility  being 
1:12,  whilst  that  of  auaidopheno1,  for  instauee,  is  only  ^  per 
cent.  Thus,  whilst  working  solutions  of  the  rapid 
developers  must  be  mate  with  the  aid  of  caustic  alkalis, 
concentrated  solutions  of  paramol  may  be  prepared  with 
alkali  carbonates. — W.  G.  M. 

[Photographic^  Chrome  Pictures;  a   Ifeir  Method  of  in- 
tensifying  •.     G.  Haubcrisser.     Phot.  Hundsch.  1901, 

15,  200.  (Through  Chem.  Zeit.  Hep.  1901,  25,  [83], 
3J4.) 

Bicnr.OMATE  of  potash  mixed  with  organic  matter  (e.g., 
gum  arahic)  applied  to  paper,  and  exposed  to  light,  gives 
up  a  portion  of  its  oxygen  and  becomes  the  unstable,  dark 
brown,  amorphous  chromium  chromate.  By  the  further 
action  of  light,  sulphides,  photographic  developers,  or  other 
reducing  agents,  this  compound  is   still   further  reduced  to 


'!■        Hydrogen  sulphide  is  the  best  reducing 

■  i  i  ilh  it  the  papi  i  or  i- 

laid  in  a  solution  of  the  gi*,  yielding  very  rapidly  a  clear 
M,  instead  of  a  brovi  n,  im  i  ■■■  v.  h. 

i  to  ii" lo,  ihui — 

ll.»  .  I2H  i'     l2Cr(QH), 

has  shown  that  potassium   bichromate  reconverts  the 
hydroxide  inti   chromium  chromate,  thus — 

0      K,Cr,0  KjCrOj. 

The  intensification  process  is  1.  two  reactions. 
From  j  mols.  ot   chromium  ohromatc  ate  produced  :i  mols 

of  chromium  hydroxide,   which    can  then  be  reconverted 

into  3  mols.  of  the  chromiun  By  alternation 

this  treatment,  a  weak  ficd  as  desired. 

I'urth   i                           id    nia\    the  i  .1     in    another 

way,  viz.,  by  tie-  addition  ot  a  metallic  -alt.  such  as   MnSI  )„ 

or  Cuso,.  which  gives  a  precipitati  with  chromate,  but  not 
with  bichromate  of  potash,  tin-  necessary  chromate  being 
produced  in  situ  by  the  a  e  bichromate  on  the 

hydroxide.  The  practical  use  I  E  this  method  i*  somewhat 
restricted,  but  it  possesses  great  theoretical  interest. 

— W.  G.  -M. 

XXII.-EXPLOSIVES,  MATCHES.  Etc. 

Chlorate  'Explosives  less  Susceptible  to  th:  Action  of  Heat ; 

Manufacture  of  .    .1.   Bonnet,    Paris,     tier.    Pat. 

124,237,  Sept.  1900.  Zeits.  angew.  Chem.  1901.  14, 
II.  1120. 
In  the  manufacture  cf  explosives,  consisting  of  a  solution 
of  aromatic  nitro- or  nzo-com,  omuls  in  a  vegetable  oil  or 
fat  to  which  chlorates  or  perehlorates  are  added,  an 
advantage  is  derived  by  employing  the  free  fat-acids  in 
place  of  part  or  the  whole  of  the  fat  generally  used.  This 
advantage  lies  in  the  relatively  higher  melting  paints  of 
the  fat-acids,  and  consequently  the  explosive  mixtures  so 
prepared  resist  the  action  of  hot  climates  without  softening. 

—J.  F.  B. 

Pyroxylin ;  Instructions  for  Making .     l!rit.  .1.  Phot. 

1901,48,  [21GJ],  G43. 
Ilutowieiv's  instructions  of  40  years  ago  are  repeated 
with  modifications  ;  Sulphuric  acid  (ordinary  commercial), 
33  oz. ;  nitric  acid  of  sp.  gr.  142,  7  oz.  :  water,  4J  oz., 
are  weighed  out  and  placed  in  a  porcelain  jar :  after 
mixture  the  temperature  is  maintained  at  150  F.,  and 
half  an  ounce  of  cotton  wool  (absorbent)  is  immersed  in 
pellets  of  about  3J  grains  each,  the  mixture  being  stirred 
after  each  addition  ;  after  exactly  10  minutes,  the  cotton  is 
squeezed  into  a  lump,  taken  out,  violently  stirred  about  in 
a  large  vessel  of  water,  washed  until  free  from  acid,  and 
spread  out  to  dry  without  heat.  The  product  should  have 
increased  in  weight  not  Ie-s  than  :>t)  and  not  more  than 
30  per  cent.  ;  outside  these  limits  th;  collodion,  ultimately 
made,  will  be  difficult  to  use;  too  much  water  or  heat  will 
cause  the  cotton  to  be  short  and  broken,  and  the  resulting 
collodion  will  be  opaque  and  p  tp  cry  looking  ;  opposite 
conditions  will  give  a  collodion  which  will  set  ia  streaks  or 
ridges.— J.  W.  II. 

Phosphorus  Suboxides  s   Aap  of  the  so  called . 

Part  It.    C.  H.  Burgess  and  1).   I..  Chapman.    Proc. 
Chem.  Soc.  17,  [211],  189. 

i  vnces  obtained  according  to  the  methods  described  by 
Alichaelisand  Pitsch  (Annalen  |s'99,  310,  45)  and  Michaelis 
and  v.  Arend  i  Annaltn  1901,  514,  259)  have  been  prepared 

aud  analysed,  and  shown  to  contain  such  a  large  amount  of 
hydrogen  that  they  cannot  he  regarded  as  a  suboxide,  but  as 
red  phosphorus  containing  hydrogen  compounds.  The 
authors  show  that  some  of  the  analytical  results  of 
Michaelis  and  Pitsch  indicate  that  the  substances  prepared 
by  them  contained  water,  and  that  the  proof  of  the  absence 
of  hydrogen  in  the  substance,  described  by  them  as  a  pure 
ride,  is  inconclusive. 
As  red  phosphorus  is  easily  -  iluble  in  aqueous  alcoholic 
potash,  with  formatiou  of  a  red  s  lution,  rel  pbosphorns 
resembles  in  this  respect  the  so-called  suboxide. 

F  2 
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tU.it  both  the  properties  aud  the 
pporl    Hie   view   that   the  substances 
i   suboxides    of  phosphorus   are    only 
lorphoua  phosphorus. 

PATENT  S 

.    Tmprocemtats   in    the  Manufacture   of . 

Cuttis,  London,  and   (i.   G.  Andre.  Argyllshire. 
N    r.  8,  1900. 

Nrra  '    ->    powders   tend    to   give   varying  ballistic 

results  owing  to  their  porous  nature.  It  is  claimed  that  the 
introduction  of  nitroglycerin  in  no  greater  proportion  than 
is  required  for  the  complete  filling  of  the  pores  produi  - 
regularity  in  ballistic  results,  a  high  velocity,  moderate 
and  a  minimum  erosive  effect.  In  general  from 
13  to  20  per  cent,  of  nitroglycerin  is  required,  the 
exact  proportion  being  determined  with  reference  to  the 
tendency  of  the  nitrocellulose  employed  to  produce  a  porous 
powder.'  The  nitrocellulose  used  depends  on  whether  ether- 
nlcohol  or  acetone  is  tho  solvent  employed.  In  the  former 
a  nitrocellulose  of  80  per  cent,  solubility  is  taken,  in 
the  latter  one  of  20  per  cent,  solubility  is  employed.  For 
flake  powders  the  following  composition  is  given : — Nitro- 
celTulose  (SO  parts),  nitroglycerin  (20  parts  i.  vaseline 
(.'.  parts),  while  for  cords  or  tubes  the  proportions 
are.  nitrocellulose  (76  parts),  nitroglycerin  (21  parts:. 
ie  (5  parts).— G.  W.  Mel). 

Priming;  Improved  ,  for  Detonating  and  Percussion 

Cava  of  various  Descriptions.  M.  Bielefeldt,  Berlin. 
Eng.  Pat.  20,133,  Nov.  8,  1900. 
It  i<  proposi  1  that  such  compounds  as  picric  acid,  nitro- 
napthalene,  nitrocellulose,  &c.,  should  bo  substituted  wholly 
or  in  part  for  the  fulminate  of  mercury  in  detonating  or 
percussion  caps.  For  use  with  safety  explosives,  aluminium 
nitrate  is  also  ailed  to  tlie  detonating  composition.  No 
proportions  arc  given  in  the  specification. — G.  W.  MeD. 

Exp                  milling  Dynamite;  Process  for  the   Manu- 
facture of  a    Safety r-     K-  Kandler,  Dresden.     Eng. 

Pat.  20.799,  Nov.  17,  1900. 

Nitrate  of  potash  (76  parts)  is  intimately  mixed  with  a 
nitrocarbohydrate,  nitrocellulose,  nitrostarch,  &c.  (4  parts), 
atid  to  tlii-  i-  a  Ide  1  a  nitrohydrocarbon,  nitrobenzene,  &c. 
CJn  parts).  The  explosive  is  said  to  be  safe  for  use  in 
fiery  mines,  and  when  the  proportion  of  saltpelre  is 
increased  .it   is  specially  adapted  for  coal 

getting. — <i.  W.  McD. 

Explosive  Compounds  ;  Improvements  in .     X.  Ceipek, 

:. a.      Eng.  l'at.  21,627,  Nov.  29,  1900. 

Tin:  addition  of  trinitrophenol  to  the  ammonium  nitrate 
class  of  explosives  is  said  to  increase  the  shattering  effect 
without  lowering  the  standard  of  safety.  The  jroportions 
i  are : —  Ammonium  nitrate  (80  per  cent.),  aniline 
niira  I  I,  trinitrophenol  (9"  1  per  cent.).    The 

dry  fini  1}  pulverised  ammonium  nitrate  is  mixed  in  a  drum 
with  the  aniline  nitrate  and  the  trinitrophenol  then  added. 

—  G.  W.  McD. 

Explosives  ,■  Improvements  in  .     C.   H.  Curtis,  C.   L. 

\V,    Smith,    1).   J.    Metcalfe,    A.    C.    Pearcy,   London, 
and  A.  F.  Hargreavcs,  Boslin.      Eng.  Tat.  981,  Jan.  15, 
1901. 
The  claim  is  for  the    use  of  carbonate  of  magnesium  or 
carbonate  of  manganese,    preferably   the  former,  for  re- 
ducing   temperature,    extinguishing    flame,    and    yet    not 
materially  affecting  the  dynamical  power  of  explosives  of 
the  gunpowder  type,  when  used  in  fiery  mines.     In  ordi- 
■   i  in  which  sulphur  is  present,  there  is  little 
or  no  original   safety,  judged  by    the   standard  required  to 
to  be  safely  used  in  gaseous  mines, 
and  prefi  n  i  ce  is  therefore  given,  for  the  purpose  in  view, 
to  cm  ti  ining  nitrate  of   pota-sium  in  excess  of 

mired   to   fully  oxidise  the  carbon  pi- 
Wh<  present   in   such  proportion    that    an 

ibsorbing   heat,  or  other  cooling 


agent  is  present,  it  is  considered  that  the  proportion  of 
either  of  the  materials  which  can  he  effectively  used  will 
not  be  less  than  1  per  cent,  or  more  than  10  per  cent.    The 

best   results  are  obtained   with    the   following   mixture: 

Nitrate  of  potassium  (Sl-.">  parts),  charcoal  ( 1 2 •  5  parts), 
aud  maguesium  carbonate  (3  parts). — G.  W.  McD. 

Explosives ;  New  or  Improved .      A.  A.  da  Silva,  li 

de  Jauiero.     Eug.  Pat.  12,617,  June  20,  1901. 

TlIS  claim    is   for  the  combination    of    guanidine  with  a. 
elements   of   common    explosives,   examples     given    beii 
picrate   of   guanidine    which   can    be    incorporated    w 
nitrates  or   chlorates  to   form    an  explosive    mixture,    aud 
nitrate  of  guanidine  which  can   be  dissolve  1    in  alcohol  or 
ether  and  then  incorporated  with   nitrocellulose   to   prod 
a  powder.     No  proportions  are  stated  in  the  specificating. 

— G.  VV.  Mel). 
PATENT. 

Protecting  the  Barrels  of  Firearms  from  Rust  or  Corro- 
sion, unit  fur  Cleaning  the  same.     Preparations  for . 

A.   Beck',    Graz,    Austria.     Eug.  Pat.    15,078,   July  21. 
1901. 

The  preparation  claimed  consists  of  an  aqueous  solution  of 
caustic    potash,    tosrether   with    soft    soap    in    Phccnii 
(crude  soda,    potash,  water   and  partly   saponified   cau 
alkalies,  with  60  per  cent,  total   alkalinity  aud  2J  per  rent 
fatty    acid   content.),    cleared   by    "liquid   ammonia"   or 
spirits  of  wine  or  common  salt. —  II.  I. 


XXIII.-ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

INORGANIC   CHEMISTRY.- QUALITA TI VE. 

Radiations;  Coloration    of    Salts    bij .      (iold.-iein. 

Chem.-Zcit.  1901,  25,  [84],  918.  (Paper  read  at  the 
Hamburg  Meeting  of  the  Ges.  deutscher  Naturforschof 
und  Aeizte.) 

The  author  has  observed  in  other  than  haloid  salts,  when 
melted  or  strongly  heated  under  the  influence  of  cathode  rays, 
a  coloration,  similar  to  that  uudergone  by  the  haloid  salts  of 
the  alkali-metals  when  treated  in  a  cathode-ray  tube.  The 
salts  become  coloured  under  the  influence  of  ultra-violet 
light.  The  grass  green  coloration  of  K2SI ).,,  the  grey  of 
NajSOj,  and  the  rose  red  of  Na2C03,  were  especially  note- 
worthy. Exposed  for  some  time  to  daylight,  the  salts  lose 
their  colours  again.  Ignited  fluor-spar,  exposed  to  cathode 
rays,  rapidly  becomes  grey,  and,  while  coloured  thus,  | 
phoresccs  brilliantly  in  the  dark.  The  glow  gradually  dies 
out  but  returns  strongly  when  the  specimen  is  placed  in 
hot  water.  The  colour  produce!  with  two  mixed  *.iUs  is 
not  merely  that  produced  by  a  mixture  of  those  of  the 
components.  Mere  traces  of  impurities  in  the  salts 
markedly  affect  the  colours  even -p^-- Nat  I  modifies  the 
colour  whilst  -^-^f;-^^  changes  it  completely.  Absolutely  putt 
oxy-salts  show  no  coloration,  but  the  presence  of  -,^r,1[  of 
impurity  gives  rise  to  an  unmistakable  colour:  In 
purity-test  of  great  sensitiveness  is  now  available.  The 
presence  of  several  impurities  in  small  quantity  causes  the 
coloration  to  vary  in  course  of  time,  and  after  exposure,  the 
remanent  tints  gradually-  change,  since  the  colours  of 
different  substances  have  different  degrees  of  permanence 
on  exposure  to  day  light.  Hence  the  presence  of  several 
impurities  may  be  obserred  successively.  Since  oxy-salts 
bhow  remanent  coloration  only  after  fusion,  a  ready  test  is 
at  hand  to  prove  whether  a  mineral  has  been  produced  by 
plutonic  or  sedimentary  agencies.  It  is  probahlc  that,  on 
heating,  solid  solutions  of  one  salt  in  another  tire  produced, 
and  that  ionisation  commences  and  traces  of  impurities  are 
dissociated.  But,  since  the  haloids  of  the  alkali  metals 
exhibit  colours  without  previous  fusion,  and  also  when 
perfectly  pure,  it  appears  that,  in  the  case  of  these  salts, 
there  is  always  a  partial  dissociation  of  the  molecule.  In 
course  of  the  discussion  it  was  elicited  that  aqueo 
lions  of  the  coloured  salts  are  not  distinguishable  from  those 
of  the  normal  salts.— W.  CM. 
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I'yritc  and  Marcasite,  and  Methods  of Distinguishing  them. 

II.    .V   Stokes.      Bull.    U.S.    Geological   Survey, 
[186],  11—48. 

I'm-  author  sought  to  dovisc  a  chemical  method  by  which 
i(ho  native  fcrtns  of  iron  disulphide  may  bo  distinguished 
with  certainty,  ami  by  which  their  relative  amounts  in 
mixtures  of  the  two  may  be  quantitatively  determined. 
i'yrite  and  marcasite  are  usually  distinguished  by  tln-ir 
ditVi'ivinrs  of  crystalline  form,  colour,  density  and  ease  of 
oxidation,  but  the  results  arc  very  uncertain.  After  a  large 
number  of  experiments,  the  author  arrived  at  the  following 
conclusions  : — There  is  no  well-established  evidence  of  the 
existence  of  true  paramorphs  of  pyrite  after  marcasite  or  of 
marcasite  after  pyrite  ;  and  the  hypothesis  that  most  natural 
specimens,  even  when  well  crystallised,  are  intimate  mix- 
tures of  the  two  forms,  is  without  foundation.  Specimens 
crystalling  in  the  regular  system  consist  of  true  pyrite,  and 
those  forming  rliomie  crystals,  of  true  marcasite.  When 
the  two  are  mingled  or  intergrown,  it  is  generally  possible 
to  distinguish  each  by  the  colour  after  cleaning  with  acid. 

The  density  does  not  afford  a  trustworthy  means  of  deter 
mining  pyrite  or  marcasite  in  mixture--  of  the  two. 

When  pyrite  or  marcasite  is  boiled  with  an  excess  of  a 
solution  of  a  ferric  salt  to  complete  reduction  of  the  latter, 
the  ratio  of  sulphur  oxidised  to  mineral  decomposed  is 
perfectly  definite  and  characteristic  of  each  mineral,  pro- 
vided certain  standard  conditions  are  observed.  Under  the 
conditions  described  in  the  paper,  the  percentage  of  sulphur 
oxidised  in  pyrite  is  about  60'  1  per  cent,  and  in  marcasite 
about  18  per  cent,  of  the  total  sulphur.  These  figures  are 
I  the  characteristic  "  oxidation  coefficients."  An  empirical 
curve  for  the  oxidation  coefficients  of  mixtures  of  p\  rue  and 
marcasite  can  be  constructed,  by  aid  of  which  the  composi- 
j  tion  of  naturally  occurring  mixtures  can  be  quantitatively 
■determined. 

In  a  sample  of  pyrite  containing  'A  per  cent,  or  less  of 
copper,  it  is  possible  to  determine  by  the  oxidation  nitthod, 
whether  the  copper  is  present  as  chalcopj  rite  or  as 
chalcocite  or  bornite.  Cbalcopyrite  mixed  with  pyrite  or 
marcasite  can  be  readily  detected,  if  not  in  too  small 
amount  or  too  finely  divided,  by  exposing  the  sample  to 
Oromine  vapour  for  half  a  minute,  and  then  to  hydrogen 
sulphide  gas  ;  the  cbalcopyrite  is  blackened  whilst  the  iron 
sulphides  remain  bright. 

It  is  stated  that  the  principle  of  the  oxidation  method, 
with  appropriate  modifications,  is  probably  capable  of  wider 
application  in  distinguishing  dimorphous  minerals,  in  deter- 
mining whether  a  given  complex  mineral  is  a  mixture  or 
compound  of  its  simpler  constituents,  and  in  determining 
die  nature  of  small  amounts  of  impurities. — A.  S. 

Chromic  Acid   in  presence  of  Vanadic    Acid;    Detection 

of .      C.  Keichard.     Zeits.  anal.    Chem.   1901,  40, 

1.9],  o77—586. 

The  formation  of  the  blue  coloration,  due  to  perchromic 
acid,  produced  by  hydrogen  peroxide  in  dilute  solutions  of 
•ehromic  acid,  is  prevented  by  the  presence  of  vauadic  acid, 
or  the  coloration  when  obtained  is  rapidly  destroyed, 
according  to  the  amount  of  vanadic  acid  present.  Ibis 
action,  which  appears  to  be  catalytic,  is  perceptible  when 
one  part  of  ammonium  vanadate  is  present  to  10  parts  of 
potassium  bichromate.  Sodium  phosphate  and  arsenate 
prevent  the  vanadic  acid  from  destroying  the  coloration, 
other  salts  (sodium  nitrate  and  nitrite,  ammonium  persul- 
phate, potassium  lodate  and  uranium  nitrate)  are  without 
action.  Molybdic  and  tuugstic  acids  behave  in  a  similar 
manner  to  vanadic  acid. — A.  C.  W. 

INORGANIC  CHEMISTRY.— 
QUANTITATIVE. 

Sulphur    in     Furl.    Determination    of    the    Total    . 

R.    Dubois.      Bull.    Assoc.   Beige   des    t  him.    15,    (6), 

225—227. 
Superior  results  to  those  furnished  by  the  Eschka  method 
are  yielded  by  the  following  modification  : — One  grin,  of  the 
powderid  fuel  is  intimately  mixed  with  manganese  dioxide. 
4  grins,,  potassium  permanganate,  1  grin.,  and  pure  dry 
sodium  carbonate,   2   grms.,  the  whole  being   placed  in   a 


platinum  crucible  and  covered  with  n  thin  layer  of  the 
Bame  oxidising  mixture.  Alter  heating  gently  for  half  an 
boor,  the  cover  is  removed  and  the  crucible  heated  to 
dull  redness,  thus  burning  off  all  the  combustible  matter 
in  the  fuel,  /Ml  the  sulphur  is  transformed  into  alkali 
sulphate.     After  cooling,  the  contents  of  the  crucibli 

washed  into  a  glass  with  4-0—5 iter;  the 

tion  i-  acidified   with  HC1,  filtered,  and   the  sulphuric 
acid  in  the  filtrate  determim  of  barium  chloride. 

The  reagents  must  be  free  from  sulphui  intent 

mined  by  a  blank  experiment. — C   S 

I  oai  and  Coke,  Arsenic  in -.     A.  c.  Chapman. 

Analyst,  1901,  26,  253  256. 
fin  author  criticises  the  existing  processes  for  the 
estimation  of  arsenic  in  coals  and  cokes  and  suggests  the 
following  method  :  — From  05  grm.  to  2  grin,  of  the  finely 
divided  fuel  is  intimatelj  mixed  with  oboul  2  grms.  ol  pure 
calcined  magnesia  and  jj  grm.  of  dry  sodium  carbonate  in 

a    deep    platinum    or    silvel    erueil  le.      This    is    plaeed    in    a 

slanting  position  and  heated  In  a  flame  which  is  just 
capable  of  keeping  the  bottom  of  the  crucible  at  a  dull  red 
beat,  the  contents  being  stirred  by  means  of  a  platinum 
wire  from  time  to  time.  At  the  end  of  an  hour  the 
oxidation  will  be  complete,  and  '.  grm.  of  pun-  ammonium 
nitrate  is  then  added,  and  the  crucible  ignited  more  strongly 
for  Ave  minute-.  The  latter  treatment  is  intended  to 
oxidise  any  traces  of  sulphides  which  may  have  been 
formed,  and  which  would  tend  subsequently  to  form  insoluble 
ions  sulphide,  and  -o  to  remove  it  from  the  sphere  of 
action  in  the  .Marsh  apparatus.  The  powdery  mass  i- 
washed  into  a  beaker  with  dilute  sulphuric  .v.d  and  the 
solution  is  then  concentrated  so  as  to  di  my  nitrate- 

that  may  have   remained    after  tin    ab  tion.      The 

solution  is  submitted  to  the  modified  Marsh  Berzelius 
method,  and  the  mirror  so  obtained  compared  with  the 
standard. 

The  following  results  will  show  that  this  mttliod  is 
a  curate  with  larger  amounts  ot  arsenic  than  would  ever 
occur  in  coal  or  coke.  Weighed  quantities  of  arsenical 
pyrites  of  known  composition  were  mixed  wi'h  coal  in 
which  the  amount  of  arsenic  present  was  negligible  in 
comparison  with  that  which  was  added,  and  the  mixture 
treated  as  desctibed  above,  save  that  the  arsenic  was 
determined  gravimetrically  as  sulphide  :  — 

A  rst 


Taken. 


Found. 


Grm. 

Grm. 

0-0050 

0-0092 

o-ooofi 

O'O  135 

0-0063 

In  the  subjoined  table  numbers  are  giveu  showing  the 
amounts  of  arsenic  present  in  six  samples  of  coal  as  well  as 
in  the  coke  made  on  a  large  scale  from  these  samples,  and 
in  the  ash,  wdiilst  the  percentages  of  ash,  iron  and  of  calcium 
are  also  given. 


Arsenic 

Iron 

Calcium 

Sarnpie 

Arsenic 

Arsenic 

Uh 

m  Ash, 

in  Ash. 
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of 

in 
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of 

ealeula 

calcala* 
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Coal. 

Coal. 

Coke. 

Coal. 

ted  on 

ted  on 

Coal. 

Ash. 

Coal,    i 

Grains. 

Grains 

Per 

Grains. 

Per 

Ter 

per  lb. 

per  lb. 

Cent. 

pes  lb. 

Cent. 

1 

l'-l 

1-7 

IV  1 

oil 

2  27 

Trace   Distinct 

0-5 

07 

16-2 

fl-S 

1-71 

Slight 

:i 

n-7 

10 

i'.-7 

03 

262 

None    Neutral 

4 

0-7 

ll  0 

n 

u-.l 

0-7S 

5 

ii  0 

11 

125 

IC7 

1-96 

ti 

II    s 

0-G 

122 

03 

3-50 

i  -       Verj 

lllStnir 

There  appears  to  be  no  definite  relation  between  the 
amount  of  arsenic  present  in  the  coal  and  that  left  in  the 
ash  on  ignition,  the  proportion  being  apparently  dependent 
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up,,,,  ash,  is  well  as  upon  the  manner 

-   bees   j    rformed.    The   author 

i  \ists  almost  entirely  as  a 
rites  present. — J.  I..  is. 

Determination  of ,  by  means 

A.     Alaudcr.      Zeits.     anal. 
1  1—575 

Tin  ■  quantitatively  examined  the  reaction  which 

sodium  thiosulphate  is  added  to  potassium 

:.iie   is    mainly  oxidised    to 

fulpl  S      S  ". .511.1  I    =    SNaSO,     + 

;  +   14H..O.      A  certain  small 

qnani  thionate  also  appears  to  be  produced. 

—a.  c.  vr. 

/'     \ssiuni  in  Mixtu  -  -  lion  and  1 

.     F.  H.  van  Lecnt 

Zeits.  anal.  Chem.  19P1,  40,  [9],  51.9—573. 

1\.   v-mi  m  may  be  quantitative!}  separated  from  solutions 

lining  much  sodium,  calcium  ami  magnesium  by  means 

■   .hum   cobaltiuitrite  (sec  this  Journal,  1900,  852) ;  the 

precipitate  i-,  however,  not  of  constant  composition,  but  can 

be  used  a;  an  intermediate  stage  in  the  determination.     The 

author  has  em  ployed  this  method  to  determine  the  potassium 

in  sea  water,  taken  at  Scbeveningen at  ebb-tide.     The  sp.  gr. 

of  tie  sample  was   1-0224  at  15° C. ;  it  contained  16  522 

gims.  CI  iu  the  litre,  and  was  thus  not  greatly  diluted  by  river 

\iater.     The  filtcn  d  water  (300  c.c.)  was  evaporated  until 

::m  chloride  began  to  separate,  it  was  then  filtered  and 

the  residue  washed,  when  gypsum  was  left.     From  another 

portion  of  500  c.c,  calcium  and  magnesium  were  separated 

partially  by  sodium  carbonate  and  the  filtrate  acidified  with 

acid. 

Tl.i-  cobalt  reagent  contained  9-58  grms.  of  crystallised 
cobalt  chloride  and  25  c.c.  of  glacial  acetic  acid  in  500  c.c. 
The  nitrite  solution  contained  90  grms.  of  sodium  nitrite 
in  500  c.c.  Immediately  before  use  equal  volumes  of  these 
solutions  were  mis  a  and  80  or  13:>  c.e.  added  to  the  liquids 
prepared  as  above.  The  mixture  was  kept  at  40 — 50°  C. 
for  0 — 7  hours,  and  then  allowed  to  stand  overnight  in  the 
cold,  the  precipitate  was  several  times  washed  with  the 
reagent,  and  then  with  80  per  cent,  alcohol  until  the 
washings  were  colourless.  The  filtrate  never  gave  a 
further  precipitate  on  treatment  with  nrore  reagent.  The 
potassium  in  the  dried  precipitate  is  best  weighed  as 
perchlorate;  for  this  purpose  it  was  decomposed  with 
hydrochloric  acid  ;  the  filter  was  incinerated  in  a  platinum 
crucible  just  at  a  red  be  it,  the  ash  extracted  with  water 
and  the  extract  added  to  the  main  liquid,  which  was 
evaporated  to  dryness  and  again  evaporated  with  dilu'e 
rochloric  acid.  Water  and  7 — 10  c.c.  of  perchloric  acid 
and  the  liquid  evaporated  until 
white  fumes  of  perchloric  acid  was  evolved.  The  dis- 
appearance of  the  hydrochloric  acid  was  recognised  by  the 
inversion  of  the  blue  cobalt  chioride  into  the  red  per- 
chlorate. The  latter  was  gently  ground  with  10  c.c.  of 
'.alcohol  containing  irg  per  cent,  of  perchloric 
acid,  the  si  lution  of  cobalt  and  sodium  percblorates  filtered 
off,   the   potassium    •  treated    with    the   alcohol 

containing  perchloric  acid  and  finally  washed  on  the  filter 
with  a  mixture  of  equal  parts  of  alcohol  and  ether  to  dis- 
appearanci  The    filter   was   dried  at' 

120°-  ant  weight. 

When  the  platinum  chloride  method  was  employed,  the 
I  recipitate  was  gently  heated  in  a  platinum  crucible,  and 
1 1re  paper  incinerated.  In  extracting  the  residue,  it  was 
found  necessary  to  add  a  little  Eodium  chloride  to  the  water, 
which  prevented  the  cobalt  oxide  from  going  through  the 
filter  paper.  After  two  evaporations  with  hydrochloric 
acid,  the  residue  was  taken  up  with  water  and  precipitated 
itinum  ehl'  : 

The  averaf  '47  grm.  K..O  per  litre  of  sea 

water,  oi  2  0  parts  CI,  which  compares 

with  the  results  of  Ehrmann,  Dittmar,  &c,  of  2 ' 42 — 2-57 
paits  per  :  I     atl  ■  :  i  tperiments  en  a  mixture 

of  potassium  and  sodium  chlorides,  and  these  chlorides 
with  magnesium,  sulphate,.  ga>  ctory  results. 

—  A.  C.  W. 


Iron,  Separation  of .     1'.  Xicolatdot.  Comptes  i;.-ad. 

133,  E18]i  B86~ 

When  to  a  boiling  and  not  too  acid  solution  of  ferric 
choride  an  alkali  sulphate  is  aided,  the  iron  is  pre- 
cipitated as  basic  sulphate,  and  can  be  thus  separati 
all  the  other  metals  of  the  group,  but  the  conditions 
requisite  to  make  the  precipitation  complete  are  so  ililti  -nit 
of  attainment  that  the  method  is  not  a  practicable  " 
the  ferric  chloride  be  heated  to  125  t'.,  however,  it  iimlcr- 
change  which  grcatli  simplifies  tin-  process.  To 
carry  out  the  author's  plan,  a  quantity  of  the  substance 
(alloy)  containing  about  1  grm.  of  iron  is  dissolved  in 
aqua  regia,  the  solution  evaporated  to  dryness  nth 
sufficient  hydrochloric  acid  lo  expel  the  nitric  arid,  and 
heated  to  125  C.  for  four  hours.  The  residue  is  dis 
in  about  500  c.c.  of  water,  heated  to  boiling,  1  grm,  of 
ammonium  sulphate  i-  added,  and  the  boiling  contin 
quarter  of  an  hour.  As  soon  as  the  precipitate  has  settled 
a  little,  the  whole  is  filtered  through  a  close  filter.  If 
mercury  or  cadmium  be  present,  the  operation  of  heating 
to  125  C.  cannot  be  carried  out ;  in  this  case  the  author 
neutralises  the  solution  with  ammonia,  adds  ammonium 
sulphate,  boils,  and  filters  as  above  ;  he  then  adds  ammonia 
to  the  filtrate  till  a  slight  precipitate  of  iron  appears,  hoils 
again,  and  filters  ;  the  separation  of  the  iron  is  not* 
complete. 

Other  salts  (selenates,  phosphates,  arsenates,  vanadates, 
molybdates,  fie.)  will  also  carry  down  iron  iu  this  manner  ; 
and  the  method  thus  promises  to  afford  a  means  of  separat- 
ing selenium,  phosphorus,  -.x.;.,  from  all  metals  other  than, 
iron.— J.  T,  D. 

Platinum  and  Iridium  ;  Determination  of ,  in  Platinum 

Ores.     Lcidie  and  Quennessen.     J.  Pharm.  Chitn.  1901. 

14,  [8],  351—355. 
When  only  the  amounts  of  platinum  and  iridium  in  an 
are  required,  the  following  modification  of  Leid-c's  method 
(this  Journal,  1901,45),  is  recomuaeuded  : — Five  grins,  of 
the  ore  are  repeatedly  extracted  with  hot  uipia  regia,  com- 
posed of  one  part  of  nitric  acid  (sp.  gr.  1'3:.'),  and  three 
parts  of  hydrochloric  acid  (sp.  gr.  1  •  lb)  so  long  as  anything 
is  dissolved.  The  united  extracts  are  evaporated  to  dry- 
ness first  on  a  sand  bath,  and  then  iu  an  oven  at 
105  — 110  C,  and  the  residue  taken  up  with  a  little  water 
and  filtered. 

The  filtrate  is  heated  to  about  70'  C,  and  sodium  nitrite 
added  until  the  liquid  is  neutral  to  turmeric,  after  which 
sodium  carbonate  is  introduced  until  the  precipitate  no 
longer  increases.  The  liquid  is  then  heated  to  the  boiling 
point,  and  filtered  to  separate  foreign  metals  from  metals  of 
the  platinum  group. 

The  filtrate  is  rendered  alkaline  with  sodium  hydroxide, 
and  a  current  of  chlorine  passed  through  at  a  temperature 
of  70 — 80  C,  in  order  to  expel  the  osmium  and  ruthenium 
in  the  form  of  volatile  peroxides.  Th3  liquid  is  now 
neutralised  with  hydrochloric  acid,  and  more  sodi'im  nitrite 
added  to  reconvert  into  nitrites  any  chlorines  of  the  other 
metals.  In  addition  to  the  alkali  salts  there  will  now  only 
be  present  the  double  nitrites  of  sodium  with  platinum, 
palladium,  iridium,  and  rhodium. 

Determination  of  the  Platinum. — At  tbis  point,  instead  of 
saturating  the  liquid  with  ammonium  choride,  as  in  th- 
original  method,  from  .:0  to  35  per  cent,  of  potassium 
chloride  arc  added.  The  rhodium  and  iridium  are  | 
cipilated  as  double  nitrites  of  the  metals  with  potassium, 
which  are  insoluble  in  solutions  of  alkali  chlorides.  The 
liquid  is  filtered,  and  the  nitrites  of  platinum  and  palladium 
converted  into  chlorides  by  means  of  hydrochloric  acid,  the 
saline  mass  being  finally  taken  up  with  boiling  water.  The 
solutiou  is  boiled  with  a  slight  excess  of  formaldehyde, 
which  precipitates  the  two  metals  in  the  metallic  form.  The 
precipitate  is  collected,  ignited,  reduced  in  a  current  of 
hydrogen,  and  dissolved  in  aqua  regia.  This  solution  is 
evaporated  the  residue  taken  up  with  water,  the  solution 
treated  with  a  reducing  agent  to  convert  palladic  chloride 
into  palladous  chloride,  and  the  platinum  precipitated  with 
ammonium  chloride,  and  determined  by  any  of  the  u- 
methods. 
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Determination  of  Iridium. — The  liquid  from  irb 
osmium  nuil  ruthenium  have  been  expelli  1  is  divided  into 
two  parts,  ol  which  ouc  can  be  used  for  the  determii 
nf  the  platinum  as  described  above.  In  the  othi  r  the  double 
nitrites  of  rhodium  and  iridium  are  couv<  rted  into  chlorides 
by  means  of  aqua  regia  containing  but  little  nitrii 
'1  he  iridium  is  precipitated  by  ammonium  chloride  in  the 
form  of  a  chloro-iridate,  the  precipitate  washed  with 
a  solution  of  ammonium  chloride,  ignited,  reduced  in 
hydrogen,  and  weighed  as  metallic  iridium.  It  Mould  also 
be  possible  to  precipitate  the  iridium  with  potassium 
chloride  in  the  form  of  the  double  chloride,  lit  l4.21vCl,  the 
addition  of  a  little  chlorine  water  accelerating  the  pre 
eipitation.  Finally  the  reduced  product  is  washed  with 
water  to  remove  the  potassium  chloride,  and  dried  ai  I  IS  C. 
The  authors  remark  in  conclusion  that  this  method  only 
gives  the  available  ii id, mn,  or,  in  other  words,  that  which 
is  in  combination  with  the  platinum  or  other  metals,  and 
■■dissolves  in  aqua  regia.  Any  iridium  in  the  free  state 
or  comhiiu'd  with  the  osmium  is  insoluble,  and  remains 
undetermined  in  the  extracted  residue. — (  .  A.M. 

Mercury,  Copper,  and  Zinc  ;   Volumetric  and  Gravimetric 

Determination  of .     R.  Cohn.    Her.  1901,  34,  [14], 

350-2-  3.)0S. 
Tin:  methods  brought   forward    by  the  author    depend   on 
the  fact  that  mercury  sulphocyanide  is  almost  insoluble   in 
water  aud  undergoes  no  electrolytic  dissociation. 

Mercury. — When  a  dilute  aqueous  solution  of  a  mercurv 
salt,  mixed  with  ferric  alum,  is  made  faintly  acid  with 
nitric  acid  aud  small  quantities  of  ammonium  sulphocyanide 
are  added,  the  blood-red  colour  of  ferric  sulphocyanide  does 
not  appear  until  all  the  mercury  has  been  converted  into  the 
sulphocyanide  Hg(SC'N)2.  The  colour  change  is,  however, 
not  sharp  so  that  the  best  way  to  carry  out  the  determina- 
tion is  to  run  into  the  mercury  solution  first  a  measured 
volume  in  excess  of  N/10  ammonium  sulphocyanide,  then 
more  than  suttieient  N/10  silver  nitrate  solution  to  decolorise 
the  liquid,  the  excess  of  silver  being  afterwards  titrated  by- 
means  of  N/10  ammonium  sulphocyanide,  which  is  added 
until  the  light  brown  colour  persists  on  shaking  the  solution 
for  a  few  minutes.  The  conditions  of  the  titration  are 
those  required  by  Volhard's  silver  method. 

Copper  and  Zinc. — "When  added  to  solutions  of  salts  of 
these  metals,  ammonium  mercury  sulphocyanide  forms 
insoluble  compounds  of  the  formula,  MHg(SCN)4.  For  the 
precipitation,  a  solution  containing  about  27  grms.  of 
mercuric  chloride  and  32  grms.  of  ammonium  sulphocyanide 
is  prepared,  and  its  exact  strength  determined  by  titration 
with  N/10  silver  nitrate  solution,  the  reaction  being  expressed 
by  the  equation  :  — 

HgCIj,  +  4^H4.SCN  +  4AgNOa  = 
Hg(SCN)a  +  2AgSCN  +  2AgCl  +  4N1I,N03. 

The  copper  or  zinc  is  determined  as  follows  :  to  a  definite 
volume  of  the  copper  or  zinc  solution  placed  in  a  dry  flask 
is  added  a  measured  excess  of  the  above  liquid,  the  solution 
being  then  well  shaken,  filtered  through  a  dry  filter  into  a 
dry  vessel  and  an  aliquot  part  of  the  filtrate  titrated  with 
N/10  silver  nitrate  solution,  the  reaction  being — 

HgCl3  +  4XH4.SCN  +  CuSO,  +  2AgN03  = 
Hg(,sc\.e,CuCSCX),  +  2AgCl  +  (NHjVSO.,  +  2XH,.NO,. 

The  greatest  accuracy  is  necessary  in  the  titration,  since  an 
error  of  0- 1  c.c.  may  lead  to  great  inaccuracy  in  the  results. 
The  mean  of  several  determinations  should  hence  be  taken, 
and  the  individual  results  controlled  by  running  in  excess  of 
silver  nitrate  and  titrating  back  with  ammonium  sulpho- 
cyauide.  A  complete  determination  can,  however,  be  carried 
out  in  10  minutes. 

Gravimetric  Determination  of  the  Three  Metals. — Copper 
or  ziue  may  be  determined  by  adding  to  the  acidified 
solution  an  excess  of  the  liquid  containing  mercuric  chloride 
and  ammonium  sulphocyanide  described  above,  the  precipi- 
tate, after  standing  for  two  hours  iu  the  cold,  being  filtered 
off  and  washed  with  cold  water.  Iu  the  case  of  copper,  the 
filter  and  precipitate  are  burnt  in  a  porcelain  crucible;  if 
the  precipitate  is  large  in  quantity,  the  residue  is  converted 
into  cuprous. sulphide  by  adding  sulphur,  and  reducing   in  a 


stream  of  hydro         '        mailer  quui  iised 

nitiou  « ith  pure  mercut  I  ,   :  ,  i 

oxide,     The  latti  icable  to  zinc  but 

filter  j  removed  oi   any    r<  duced 

n  i\  be  volatilised.     For  the  lion 

ol    mi-reui  \ ,  the   liquid       m      d 
zinc  sulphate  ( 1  mol.  i   ami  alkali        ph 
and    the    precipitate    formed    ti  i    ly   as    in 

determination  of  zinc. 
All  thesi   en  thod '  •  T.  II.  P. 

Mercury  in   Combination   with  Chlorine,  Iodine,  or  Cyan- 
ogen;  Determination  of  —  Infi  ept  c  Si 
G.  Mcili.re.    J.  Pha                   1901,  14, 

1 s  the  ease  of  the 

can  be   shaken   with  an  excess  -  etate, 

and    the    i  thereal  extract    evapi  lit   ill 

s   pare  state,     [n  a  tesl  experiment    i  c.c.   i  tiou 

containing  0 '  0343  grn  mi. 

of  salt  mi  evaporation  oi  the  extract.     For  the  determinati 
of  the  mercury  in  the  salt  thus  obtained,  precipitation  of  the 
1'rc. •  metal  by  one  of  the  foil"  I        i     ommended, 

viz.,  stannous  chloride,  alkaline  hypophosphite,  magnesium 
and  hydrochloric  acid,  or   sodium   and  hydrogen 
The  precipitation,  washing,  and  drying  arc  best   carried 
in  il  •  same  tube  with  the  aid  of  centrifugal  force 

(  yanide  ami  Oxycyanides. — Mercuric  cyanide  is  usually 
mel    with   in   a   sufficient    state  of   purity,  and    its    - 
tion  presents  little  difficulty  in  analysis.    The  pure  oxy- 
cyanide  is  much  less  soluble,  and  the  commercial  salt 

ii  a  mixture  in  varying  proportions  of  the  cyanide  and 
true  oxveyanide.  The  alkalinity  of  the  solution  is  assured 
be  Inning  a  small  quantity  of  mercuric  oxide  in  excess  ol 
that  required  by  the  formula  of  the  cyanide;  or  the  same 
result  is  sometimes  attained  by  the  addition  of  potassiam 
cyanide  or  another  salt  until  the  reaction  is  alkaline.  I 
mercury  in  mercuric  cyanide  can  be  determined  by  titration, 
after  being  converted  into  the  chloride.  The  pure  salt 
should  contain  79-3  percent,  of  mercury,  whilst  theoretically 
t! xycyanide  contains  85*0 1  pei  cent 

Four  samples  of  commercial  oxycyanide  examined  by  tin- 
author  contained  from  7C'S  to  81  per  cent,  of  mercury. 

The  cyanogen  can  be  determined  by  means  of  standard 
iodine  solution  in  the  presence  of  an  excess  of  alkali  bit 
fionate.      A  direct  titration  invariably  gives  incorrect  resir  I  - 
and  it  is  therefore  necessary  to  use  a  large  excess  of  iodine 
solution,  and  to  leave  it  in  contact  with  the  salt   for  several 
minutes  before  titrating  with  standard  thiosulphate.     Owing 
to  the  difficulty  of  dissolving  a  salt  containing  the  theorej 
quantity  of  oxycyanide,  the  author  advocates  the  use  of  a 
solution  of  ordinary  mercuric  cyanide  with  the  addition  or 
borax. 

The  stock  solution  should  contain :— mercuric  cyanide. 
500  ;  borax,  luO  ;  Orange  Poirrier,  1  ;  and  water.  6,000  parts. 
( if  this  solution  2  parts  per  1,000 are  used  for  the  sterilisation 
of  instruments.  Steel  needles  can  be  preserved  for  several 
months  in  such  a  solution  without  altering  to  tne  slightest 
degree  in  length  as  they  do  in  solutions  containing  ■ 
mercuric  cyanide. — C.  A.  M. 

Arsenic   Sulphide;    The   Action   of  Ammonium   CarbonaU 

on .     L.  Vanino  and  C.  Griebel.     Zeits.  anal. 

1901,40,  [9],  589— 591. 
In  the  ordinary  course  of  analysis  senic 

are  dissolved  in  ammonium  carbonate,  forming  arscnlte  and 
thio-arsenite,  or  arsenate  and  tbio-arsenate  respectively. 
Theoretically,  the  whole  of  the  arsenic  should  be  reprcci- 
pitated  as  sulphides  on  acidifying,  without  further  addition  of 
sulphuretted  hydrogen,  but  tl  e  directions  in  the  text-books 
vary  ns  to  this  point.  The  authors  find  that  hydrochloric 
acid  does  not  reprecipitate  the  arsenic  quantitatively  i 
saturated  solutions  of  As„S.;  and  As;.Sj  in  ammonium 
carbonate,  but  that  the  reprecipitation  is  complete  in  the 
presence  of  much  water  in  eh 

In  separatiug  arsenic  from  antimony  and  tin,  by  treatment 
with    strong   hydrochloric   acid,   vigorous   heating    is 
permissible  since  Pil  ity  and  Stack  lane  shown  thai   arsi  - 
snlphii  when  boiled  with  strong  hydrochloric 

acid  (this  Journal,  1897,  764).— A.  C.  W". 
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Determination  of  Traces  of——, 
I  mounts  of  Arsenic.     G.  Denigfis. 
133,      -        "    -«89. 
or  mixed  autimonial  aud  arsenical,  stain 
lissolved  in  nitric  acid,  i  ted  to  dryness, 

in  :i  drop  of  hydrochloric  arid  (1  :8),  and  treated 
-  other  of  the  Following  ways: —  1.  The  drop  is 
i    a    platinum    capsule,   and  a   pointed  rod  of  tin 
psuli  through  the  drop ;  a  brown  stain 
timony  form-,  the  depth  of  tint  and  rapidity  of  forma- 
on  the  amount  present.     With  0*002  mgrm. 
.  the  stain  is  very  distinct  after  half  an  hour. 
umonnl  ^i  antimony  can  be  estimated  by  comparison  of 
ith  similarly  produced  stains  from  known  amounts 
of  the  metai.    Arsenic,  under  these  cirenmst  inces,  unless  the 
■it  present  exceeds  0-25  mgrm.  per  0*05  i .-.< ■..  gives  no 
2.  rhe  drop  is  allowed  to  come  in  contact,  on  a  micro- 
villi a  drop  of  reagent  prepared  by  dissolving 
1  grm.  of  potassium  iodide  an  i  3  grms.  of  cesium  chloride 
in   10  c.e.  of  water.     The  formation  of  yellow  or  garnet  red 
groups   of   hexagonal   plates   of    the  double    exsium    and 
antimony    iodide    is    easily    visible    under  the    microscope. 
This    reaction   is   not   interfered  with  by  arsenic,  unless   the 
concentration  of  the  latter  be   higher  than  5  mgnns.  per 
0-1  c.c— J.  T.  D. 

Boric   Acid   and   Lactic   Acid;    Determination    of . 

Partheil.     Ztits.  nngew.   Chem.   1901,14,  [41],   1020— 
1021. 

In  the  method  proposed,  the  boric  acid  is  extracted  from  its 
solution  in  dilute  hydrochloric  acid  by  means  of  ether,  the 
raclion  (which  requires  about  18  hours)  being  carried 
out  in  a  special  apparatus.  The  boric  acid  left  on  evapora- 
tion of  the  ether  is  dried  in  vacuo  over  sulphuric  acid,  and 

/      lie  Aciil. — Equa.ll  -ults  are  obtained   with 

this  apparatus  in  the  determination  of   lactic  acid,  the  error 

noted   by  Kunz   being    reduced  to  a  tenth,  and  thus  only 

amounting  to  0-002  to  0-003  grm.,  when  a  quantity  of  u  5 

ken  for  the  analysis. — C.  A.  M. 

.1    7  ,-  Direct  Gravimetric  Determination  of .    A. 

Partheil   and    J.    A.    Bose.     'Bar.   1901, 

34,  [14],  31311—  3GI2. 
Tin-;  process,  which  makes  use  of  the 
apparatus  shown  in  the  figure,  is  carried 
out  as  follows  : — The  boric  acid  solution, 
made  acid  with  hydrochloric  acid,  is  placed 
in  the  spiral  tube  which  it  should  fill  no 
higher  than  the  spherical  bulb;  recently 
rectified  ether  is  then  carefully  added,  until 
the  bulb  is  nearly  filled.  About  20  c.c. 
of  the  same  ether  is  added  to  the  small 
weighed  Bask,  which  is  then  heated,  either 
on  the  water-bath,  or  on  wire  gauze,  by 
means  of  a  small  burner,  until  the  ether 
boils  vigorously,  and  separate  drops  of  the 
liquid  no  longer  fall  from  the  condenser. 
The  extraction  is  continued  for  is  hours, 
at  the  end  of  which  time  the  weighed 
flask  is  replfl  ;ed  by  a  s  icond,  the  heating 
being  carried  on  for  two  hours  longer,  to 
make  certain  that  the  extraction  is  com- 
plete. The  flask  is  placed  iu  a  vacuum 
desiccator  over  sulphuric  acid  to  remove 
the  ether,  and  the  residual  boric  acid 
weighed  1  « <  determinations  of  aqneous 
solutions  of  0-310)5  grm.  of  boric  acid 
gave  the  ralues,  0-3105  and  0-31025  grm, 
respectively,  whilst  from  a  solution  of  borax 
containing  0-12408  grm.  of  boric  acid, 
0-12425  gniK.  of  the  acid  were  extracted. 
1  he  method  has  been  applied  to  the 
analysis  of  minerals  containing  boric  acid 
and  can  al-o  be  used  for  determining  the 
acid  in  food  materials.  The  boric  acid 
solution  should  contain  neither  sulphuric 
acid,  nitric  acid,  phosphoric  acid,  nor  ' 
quantities  of  iron  ;  zini  ilso 


over  with  ether,  and  the  same  is  the  case  with  aqueous 
solutions  of  arsenious  acid.  The  purity  of  the  acid  weighed 
may  be  tested  by  evaporating  repeatedly  with  pure  methyl 
alcohol,  the  non-volatile  residue  being  weighed,  and  the 
weight  subtracted  fiom  that  of  the  boric  acid. — T.  H.  P. 


ORG  ASIC   CHEMISTRY.— QUALITATIVE. 
Oils,    Drying     and     Marine    Animal;    Detection  of , 

i..    Halphen,      J.   1'harm.    Chim.    1901,  14,    [8],  359 

—355. 
Tats  test  here  described  is  a  modification  of  that  of  Ilehner 
and  Mitchell  (this  Journal,  1899,  77),  which  is  based  upon 
the  fact  that  most   of  these  oils   yield  insoluble  derivatives 
ou  treatment  with  bromiue  suitably  diluted. 

The    author's   reagent    is   prepared  by  mixing  together 
2S   parts   by  volume  of  glacial  acetic  acid,  4  parts  of  ntti 
benzene,  aud  1  part  of  bromine.     In  testiug  an  oil,  0*5  s] 
is  shaken  iu  a  stoppered  tube  with  10  e.e.  of  the  reagent,  a; 
a  note  taken  whether  any  precipitate  is  formed. 

The   following  oils  gave   no  precipitate,  and  the  liqui 
remained  clear  after  standing  for  an  hour: — Olive,  almond, 
castor,  eart limit,  cotton-seed,  poppy,  lard,  and  neatsfoot  oili 

With  Jaffa  sesame  oil  and  with  certain  samples  of  hoi 
foot  oil  there  wa-  a  slight  turbidity. 

Heavy  precipitates  were  given  by  nut  oil  (after  5  to 
10  minutes),  hempseed  aud  linseed  oil  of  different  origin  ; 
also  by  whale  oil,  seal  oil,  cod-liver  oil,  and  Japanese  Ssh 
oil ;  whilst  colza  oil  produced  a  turbidity  which,  cu  standing, 
separated,  leaving  two  layers  of  liquid.  In  testing  for 
diving  oils  in  colza  oil  it  is  advisable  to  add  10  c.c.  of 
sulphuric  ether  when  a  turbidity  is  produced. 

The  author  describes  test  experiments  to  show  that  it  is 
possible  to  detect  in  this  way  the  presence  of  10  per  cent. 
and  less  of  these  drying  oils  (with  the  exception  of  uut  oil) 
or  of  marine  animal  oils  in  non-drying  vegetable  oils. 

— C.  A.  M. 

Xitromanni'ol   and   Nitrocellulose  ;     Distinguishing . 

L.  Vignon   and  F.  Gerin.      Comptcs  Kend.  133,    [14], 

515 — 517. 
Like  nitrocellulose  (this  Journal,  1898,  794,  and  1900, 
1039),  both  penta-  and  hexanitromannitol  reduce  Fehliug's 
solution,  their  reducing  power  being  more  than  double  that 
of  glucose.  Unlike  nitrocellulose,  however,  they  do  not 
redden  Ncbiff's  reagent ;  so  that  their  reducing  action  is  not 
attributable  to  the  formation  of  niannose. 

Ferrous  chloride  reduces   nitrocellulose  to  oxycellulosi 
which  still  exerts  a  reducing  action  ou  Fehliug's  solution; 
but  nitromannitol,  treated   with   ferrous   chloride,  is   com- 
pleVely   reduced   to    tnanuitol,    destitute   of    any    reducing 
power. — J.  T,  D. 

Sucrose  in  Plants;  Identification  of by  the  Aid 

Invertase,    and    of   Glycosides  by  the  Aid  of  Emul.si 
E.  Bourquclot.     Comptcs  Kend.  133,  [18],  690—692 

The  alcoholic  extract  of  the  plant  under  investigation  i: 
evaporated  to  dryness,  the  residue  taken  up  with  watei 
saturated  with  thymol,  and  filtered.  Equal  portions  of  thi 
solution  are  takeu  ;  to  one  is  added  a  solution  of  invertase 
in  thymolised  water,  and  to  the  other  an  equal  bulk  of 
thymolised  water  alone.  After  three  days  the  rotatory 
power  and  the  Fehling  reducing  power  of  each  are  deter- 
mined. In  the  case  of  the  rhizome  of  Scrophularia  nodosa, 
the  angle  of  deviation  diminished  from  1°  43'  to  1  13', 
while  the  reducing  sugar  increased  from  0-140  to  0-460 
percent.  The  inversion  of  0-320  per  cent,  of  cane  sugar 
exactly  agrees  with  the  diminution  of  dextro-rotatory 
power;  and  the  amount  of  cane  sugar  in  the  original 
rhizome  is  calculated  (from  the  quantities  taken)  to  be 
4-054  grms.  per  kilo.  Invertase  hydrolyses  only  gentianose 
and  ratfinose  besides  sucrose,  and  these  two  sugars  are  rare 
aud  the  products  of  their  inversion  easily  distinguished  from 
those  of  the  inversion  of  sucrose. 

After  tin-  treatment  above,  if  the  solution  be  boiled  to 
destroy  the  invertase,  and  emulsin  be  then  added,  the 
dextro-rotatory  power  and  the  reducing  sugar  both  increase 
from  the  hydrolysis  of  la?vo-  rotatory  glucosides. 

The  author  is  pursuing  investigations  on  these  lines. 

—J.  T.  D. 


Doc.  SI.  1901.] 
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Dthydromueie    Acid;    Head  ions    of ,    and    a     .%'.«■ 

Method  of  Preparation.     ['.  A.  Voder  and    U.   Tollens. 
Per.  1901,  34,  [13],  3446—3462. 

Tim  author-,  prepare  deli)  droniucic  acid  (I'urfurune  dicarh- 
oxyla  acid)  by  heating  rcucic  acid  with  twice  it-  weight  of 
concentrated  sulphuric  acid  for  4i)  minutes,  at  a  temperature 
of  13;!' — 137°  C.  The  product  is  purified  by  dilutio 
conversion  into  barium  salt.  About  one-third  of  the  ruueic 
acid  is  converted  into  dehydromucic  acid. 

The  authors  have  prepared  series  of  salts  and  esters  of 
jhjhydromucic  acid,  the  latter  bodies  all  being  crystalline 
solids. 

The  authors  have  also  investigated  the  colour  reactions 
which  dehydromucic  acid  and  allied  bodies  yield  when 
heated  with  isatin  and  concentrated  sulphuric  acid. 

In  2  e.c.  of  pure  sulphuric  acid,  1 — 5  mgrms.  of  the 
substance,  and  about  an  equal  quantity  of  isatin,  were 
dissolved.  The  mixture  was  then  slowl)  heated,  and  the 
temperature  at  which  a  coloration  was  produced  was 
observed : — 


Pyromucic  ncid 

l\th.\  1  pyromucatc    

1  lehi  ill*  imucic  aciil 

All  the  esters  of  dehydromucic 

acid. 

Mucic  ncid 

Bac<  tin  ric  acid 

[sosaccharic  acid 

Metasaccharic      acid       (double 

lactone  i. 

Calcium  nrabi  inate 

ohexonic  acid  lacti  me. . . . 
Btorcb,       tmlk  sugar,      calcium 

(/■acumen. iv.  (-alactonic    acid 

lactone,  calcium  gluconate,and 

rhamnonic  acid. 


itui       I     our  i ; . ■■i.i  i  in 


125—140 
1 13—155 

Id     1 5 

180—140 

tin  150 
13U—1 10 
150     160 

150  160 
115—130 


Violet-blue. 


(oven. 


Wim 
V.  colour  re 

S  'hilion 
charred  at 
170  -190°. 


The  colour  reactions  were  studied  spectroscopieally. 

Unsuccessful  attempts  were  made  to  reduce  pyromucic 
acid  with  sodium  amalgam,  and  to  introduce  a  second 
carboxyl  group  into  pyromucic  acid,  by  treating  ethyl  pyro- 
mucate  with  sodium  and  carbon  dioxide,  and  pyromucic  acid 
with  caustic  soda  and  carbon  dioxide. — J.  F.  B. 

Starch  ;  Iodolactic  Acid  as  a  Reagent  for .    G.  Lager- 

heim.  Svensk.  Farm.  Tidskr.  1901,  [67]  ;  through  I'barm. 
Zeit.  46,  [28],  283. 
13v  the  addition  of  a  few  crystals  of  iodine  to  hot  syrupy- 
lactic  acid,  a  reagent  is  obtained  which  is  useful  for  the 
examination,  in  situ,  of  the  starch  grains  of  foods  and 
drugs.  The  lactic  acid  renders  the  tissues  transparent, 
while  the  iodine,  tinting  the  starch  grains  blue,  makes 
their  form  more  evident.  The  author  states  that  it 
is  possible,  with  this  reagent,  to  differentiate  between 
exhausted  and  genuine  tea-leaves.  In  the  former,  the 
starch  grains  in  the  cells  are  seen  to  be  swollen  and 
altered  in  form,  while  in  genuine  leaves  they  are  in  their 
normal  condition. — J.  O.  B. 

Creosote  for  Therapeutic  Purposes  .-  Examination  of .   ] 

M.E.  Merklen.  Zeits.  anal.  Chem.  1901,  40,  [91,  621— 623. 

Merklkx  detects  water  in  creosote  by  heating  10  e.c.  with 
2  grms.  of  crystallised  calcium  chloride:  when  the  salt 
melts,  the  liquids  are  mixed  and  allowed  to  cool.  In  the 
presence  of  water  the  calcium  chloride  does  not  again 
solidify.  Phenol  is  detected  by  heating  4  e.c.  of  creosote 
with  1  c  c.  of  ammonia  to  60°  C,  spreading  the  mixture 
over  the  surface  of  a  large  basin,  and  subjecting  it  to  the 
action  of  bromine  vapour.  If  phenol  be  present,  a  blue 
coloration  is  obtained ;  pure  creosote  gives  a  brown  or 
green  colour.  Guaiacol  may  be  approximately  estimated 
in  creosote  as  follows : — 5  e.c.  are  mixed  with  50  c.e.  of 
alcoholic  potash  (1  part  caustic  potash  in  5  parts  of 
absolute  alcohol).  According  to  the  amount  of  guaiacol, 
the  mixture  solidifies  in  10 — 30  or  40  minutes ;  the 
crystalline  mass  is  pressed  between  filter  paper,  deeom- 
posed  by  warming  with   5  e.c.  of  sulphuric  aeid   (1:10).   , 


water  added  until  the  mixture  of  creosol  and  guaiacol 
sinks,   the    aqueous   solution    poured    oir.   and    t   e.c.   of 

a iouia  added.     Guaiacol  then  gives  a   hard  crystalline 

compound,  whilst  creosol  gives  only  Bemi-fluid  Bcales  after 
Borne  time.  II  the  mixture  be  treat,- 1  «  ith  pi  troleum  spirit, 
the    guaiacol   compound   remain-        U    irding   to   Merklen. 

pure  creosote  Boould  have  a  s| ific  gravity  of  1*080,  mix 

with  dilute  caustic  soda  without  turbidity,  and  not  act  on 
blue  litmus  paper. 

Behal   and    Choay  prepared  pnre    guaiacol   from   pyro- 

shol;  i>.  was  a   white  substance,  melting  at  28'5°  < 

atei  boiling  at  205-1    I        rhe  crystals  were  bard  prisma 

of  t  in-  rhombohedric  system  .  thi  j  exhibited  the  phenomenon 

of  Buperfusion.   Strong  sulphuric  acid  gave  no  red  colointion. 

Marfori  has  obtained  the  foil  ....  with 

guaiacol   prepared  f i  on  lotassium   guaiacolate: — A 

solution  In  ammonia  gives  a  blue  coloration  on  warming 
with  a  little  sodium  hypochlorite;  bromine  water  gives  an 
orange-red  precipitate,  soon  changing  to  coffee  colour.  On 
heating  with  equal  volumes  of  can-tic  potash  and  chloro- 
form, guaiacol  gives  a  fine  red  to  brownish-red  coloration  ; 
several  other  phenols  give  the  same  reaction.  Guaiacol 
was  found  to  dissolve  in  strong  sulphuri  ■  acid,  with  a 
stable  purple-red  coloration  ;  if  traces  of  creosote  be 
tit  the  solution  is  a  dirty  greyish-green.  Marfori 
found  that  1  e.c.  of  guaiacol  required  60  e.c.  of  water 
for  solution. 

Fischer  determined  the  solubility  of  guaiacol  in  water  to 
be  1  in  200. 

Thorns  has  also  examined  synthetic  guaiacol,  which 
agreed  in  melting  and  boiling  points  with  the  preparation 
of  Behal  and  Choay.  The  solubility  was  1:50.  [t  dissolved 
in  cold  strong  sulphuric  aeid  to  a  colourless  solution,  which 
went  from  yellow  to  green  to  reddish-brown  on  warming 
(compare  above),  nice,  of  a  1  per  cent,  alcoholic  solution 
of  guaiacol  at  once  gave  an  emerald  green  coloration  with 
1  drop  of  ferric  chloride  solution  ;  but  if  the  latter  was 
diluted  with  nine  parts  of  water,  a  blue  coloration  was  first 
obtained,  which  quickly  turned  green.  10  c.e.  of  a  0-5  per 
cent,  aqueous  solution  of  guaiacol  with  one  drop  of  the 
ferric  chloride  solution  gave  a  blue  coloration,  which  quickly 
disappeared  and  became  brownish-red ;  on  further  addition 
of  ferric  chloride,  the  liquid  became  dark  brown.  A  cherry- 
red  coloration  is  obtained  on  adding  a  litt!e  permanganate 
solution  to  an  aqueous  solution  of  guaiacol  acidified  by 
hydrochloric  acid  ;  the  colour  slowly  changes  to  brownish- 
red.  Bromine  water  gives  a  brown  precipitate  in  the 
aqueous  solution. —  A.  C.  W. 

ORGAN1 C  CHEMISTR Y.— QUANT ITA TI VE. 

Acetylene    ami   Ethylene;    Solubilities    of  .      S.   A. 

Tucker  and  11.   R.  Moodv.     .1.  Amer.  Chem.  Soc.  1901, 
23,671-674. 

In  order  to  devise  a  convenient  method  for  separating 
acetylere  and  ethylene,  the  authors  have  examined  the 
solubilities  of  the  two  gases  in  various  solvents.  Animo- 
niacal  cuprous  chloride  solution,  which  is  generally  sup- 
posed to  have  no  solvent  action  on  ethylene,  is  found  to 
dissolve  this  gas  very  readily,  both  in  the  pure  state  an  1 
when  mixed  with  acetylene.  Also  Nordhausen  sulphuric 
acid  absorbs  both  the  gases.  Ammoniacal  silver  chloride, 
leovever,  only  dissolves  ethylene  to  a  slight  extent,  20  e.c. 
of  the  gas,  when  treated  with  excess  of  the  reagent, 
diminishing  by  0"2  c.e.  For  the  exact  determination  of 
acetylene  and  ethylene  in  a  mixture  of  the  two  gases, 
recourse  must  lie  had  to  absorption  by  ammoniacal  cuprous 
chloride,  with  which  acetylene  forms  an  insoluble  red 
precipitate  of  the  composition  (Cu.:C,II)„0  ;  this  is  collected, 
washed,  dissolved  in  hydrochloric  acid,  converted  into 
sulphate,  and  the  copper  determined  electrolytically. 

— f .  a.  p. 

Shellacs  Analysis  of .     E.  J.  Parry.     Chem.  and 

Druggist,"  1901,  59,  [1135],  689. 

From  the  results  of  the  examination  of  numerous  samples, 
the  author  concludes  that  by  far  the  greater  part  of  the 
shellac  appearing  on  the  London  market  is  more  or  less 
adulterated  with  rosin.  This  frequent  adulteration  is 
probably    the   cause   of    the    divergent    figures    published 
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-i  mi*  of   shellac,      llii'  author 

umber  of  specimens  of  pure  shellac  of 

-  the   results  obtained.    Oberdorffcr 

the  determination  of  the  specific 

in  light   petroleum  spirit   :i-  tests   for 

rosin,  and    I  sted  the 

-'.  for  quantitative  purposes.     The 

to  be    unreliable.     The 

limits  of  the  specific  gravity  of  both  rosin  and  shellac  are 

allow  of  anj  reliable  deductions  being  drawn. 

ibility  of  the   two   substances  in  light  petroleum 

-pirit  certainly  dif:  rably,  but  with  a   mixture  of 

1-1   which    have   been    melted   together,  the 

particles  in  to  a  very  fine  powder,  are 

SO   well   coated   with   shellac,    they    are    to    a    great   extent 

-  .Miit  action  of  ihe  petroleum  spirit 

-   tseful  from  a  qualitative  point  of  view,  as 

the  resinous  matter  extracted  can  be  examined. 

to  the  purity  of  a  sample  of  shellac,  the 

author  states   that    the   only    determinations   upon   which 

reliance  can  be   placed  are   those  of  the  iodine  absorption, 

1.  and  ester  values.     The  following  are  the  author's 

-  :  — 


Port  Shellac. 


uon  value J 

Acid  value ■! 


Rosin. 


4—10 

average  6 

55    65 

165—175     \ 
average  168 


LOS  120 
average  no 

150—170 
average  163 

r-iuHv  less 

than  i". 

nvorage  in 


—A.  S. 
and    Oils;    i/se    of    Iodine    Monobromiile    in    the 

Analysis  of  ■ ■.     J.  Hanus.     Zeits.  Untersuch.  Nahr. 

Genussm.  1301,  4,  [20],  913—9 

Iiiiunl  monobromide  is  recommended  instead  of  iodine 
monochloride  for  the  determination  of  the  iodine  absorp- 
tion of  fats  and  oils.  The  monohromide  is  prepared  by 
Ij  milling  13  grms.  of  bromine  from  a  tapped  funnel 
to  20  grms.  of  finely  powdered  iodine  contained  in  a  beaker. 
During  the  addition  the  mixture  is  well  stirred  and  kept 
cool  (from  .')■  tu  8=  C).  At  the  end  of  the  operation, 
which  should  take  about  10  minutes,  a  strong  stream  of 
carbon  dioxide  is  passed  through  the  beaker  to  drive  off 
excess  of  bromine.  Iodine  mooobromide  is  a  grey  crystal- 
line substance,  wilh  a  metallic  lustre.  It  is  soluble  in  ethyl 
alcohol  and  glacial  acetic  acid,  and  keeps  well  in  closed 
1  lie  reagent  is  prepared  by  dissolving  10  grms.  of 
the  monobromide  in  500  c.c.  of  glacial  acetic  acid.  The 
exact  strength  of  this  solution  is  determined  by  titrating 
10  c.c.  with  standard  thiosnlphate  solution  after  the 
addition  of  l-">  c.c.  of  a  10  per  cent,  solution  of  potassium 
iodide.     Starch  solution  nerd  not  be  added. 

For  the  estimation  of  the  iodine  number,  from  0-l  to 
ir7  grm.  of  oil  is  placed  in  a  stoppered  flask  and  dissolved 
in  10  c.c.  nf  chloroform.  25  c.c.  of  iodine  monobromiile 
6  ilutiou  are  then  added,  and  the  mixture  allowed  to  stand 
fur  15  minutes.  15  c.c.  of  potassium  iodide  solution  (10  per 
C  nt.)  are  then  added,  and  the  titration  carried  oat  with 
standard  thiosulphate  solution.  With  oils  having  an  iodine 
absorption  below  100  per  cent.,  the  reaction  is  complete  in 
10  minutes.  Figures  given  in  the  original  paper  show  that 
the  re-ults  obtained  by  this  method  agree  closely  with  those 
of  the  Hiibl  process.— W.  P.  S. 

Tannin  ;    Report     to     the     International    Association     of 
Trades'  Chemists  on   the   Methods  in  use  for 

Determining  .      11.    E.   Procter.      Leather  Trades 

Lev.,  July  31  and  Aug.  7,  1901. 

Tiifiu:  are  at  present  two  standard  methods  in  use  for  the 
commercial  estimation  of  tanning  matters,  viz.,  that  of 
the  International  Association  of  Leather  Trades' Chemists, 
which  i-  almost  universally  employed  in  Europe,  and  that  ot 
the  Association  of  Official  Agricultural  Chemists  of  the 
United  States,  which  holds  a  Bomewhat  similar  position  in 
America.       With   a    view   to   the   adoption   of  a    unified 


standard  method,  which  is  desired  by  both  bodies,  a  careful 
comparison  of   the    two    methods   has   been   made  in    too 

Leather  Industries  Laboratory  of  the  Yorkshire  College,  of 
which  result-  are  hereinafter  summarised. 

In  the  present  state  of  scientific  knowledge,  it  is 
impossible  in  some  ea-es  to  draw  a  definite  Hue  between 
actual  tannins  and  other  matters  which  are  more  o 
absorbed  by  hide,  and  which  are,  therefore,  included  under 
the  general  head  of  ••tinning  matters."  The  amount  of 
these  estimated  is  to  some  extent  dependent  on  the  method 
of  analysis  employed,  and,  for  commercial  purposes,  the 
most  important  point  is  that  the  method  employed  should 
be  uniform,  and  capable  of  giving  concordant  results  iu  the 
hands  of  different  chemists,  the  question  ol  whether  a 
method  gives  high  or  low  results  being  of  secondary 
importance  so  long  as  it  is  universally  adopted. 

To  ascertain  the  amount  of  uniformity  which  might  be 
expected  of  the  different  methods,  samples  of  four  si 
extracts  (viz.,  a  Slavonian  oakwood,  "  Mimosa  1>,"  which  is 
a  mixed  extract,  chemically  decolorised,  a  hemlock  extract, 
and  a  solid  quebracho  extract),  together  with  hide-powder 
of  bateh  No.  a  as  supplied  to  English  members  of  the  Inter- 
national Association,  and  the  necessary  filter  papers,  were 
sent  to  all  the  English  chemists  who  were  willing-  to  under- 
take the  work.  ( If  these,  three  only  are  regularly  engage! 
in  commercial  anal]  sis,  the  rest  being  careful  and  reliable 
workers,  but  without  an  equal  amount  of  special  experience. 
In  order  to  obtain  a  judgment  free  from  bias  on  the  cou- 
cordauce  of  the  different  methods,  the  "  mean  error  of 
experiment"  was  calculated  from  each  series  by  the  method 
generally  used  by  chemists  and  physicists.  What  this 
really  gives  is  an  estimate  of  the  concordance  of  individu 
experiments  with  the  average  of  the  series,  and  it  is  obviou 
that  where  the  total  number  of  experiments  is  small,  a  singk 
widely  divergent  result  may  raise  the  mean  error  largely, 
not  only  by  its  own  divergence,  but  by  altering  the  mea 
of  the  whole.  In  all  cases  in  the  report,  the  mean  erro 
of  the  whole  series  of  experiments  has  been  given,  but  iu 
cases  where  one  or  more  of  the  results  were  widely  divergent 
from  the  general  average,  showing  the  occurrence  of  some 
special  source  of  error,  a  recalculation  has  been  made 
excluding  these  results.  In  this  direction  some  special 
allowance  should  be  made  for  the  results  with  the  "  shake  I 
method  of  the  American  Association,  which  was  compara- 
tively new  to  several  chemists,  and  with  which  rnori 
experience  would  certainly  bring  more  concordant  results. 

I'assing  over  the  very  important  question  of  sampling,  on 
which  the  American  Association  give  no  instructions,  the 
first  point  of  difference  from  the  International  is  the 
prescribed  strength  of  solution  to  be  employed,  which  the 
A.O.A.C.  prescribes  as  0'8grm.  of  "soluble"  matter  per 
100  c.c.,  while  the  I.A.L.T.C.  last  year  adopted  0-35  to 
0'45  grm.  of  "tanning  matters"  per  100  c.c.  In  the  case 
of  oakwood  extracts  and  maDy  other  materials,  these  two 
rules  practically  mean  the  same  thing,  but  with  quebracho 
and  some  other  materials  containing  little  soluble  non- 
tanning  matter,  the  former  gives  a  solution  too  strong  for 
convenient  use.     The  change  has  proved  very  advantageous. 

If  the  first  half  of  the  extract  be  obtained  below  50°, 
Boegh  has  shown  that  the  remainder  may  be  extracted  in 
most  cases  at  steam  heat  without  sensihle  loss. 

In  the  solution  of  extracts  for  analysis,  the  A.O.A.C. 
prescribes  heating  to  50°,  shaking  well,  and  allowing  to  cool 
before  weighing,  dissolving  at  a  temperature  of  80°  C.,  and 
allowing  to  cool  slowly  overnight ;  the  l.A.L  T.C.  only 
prescribes  heating  the  extract  when  it  is  too  thick  to  be 
otherwise  effectively  mixed,  but  in  other  cases  it  is  merely 
carefully  mixed  by  stirriDg.  The  required  quantity  of 
extract  is  then  dissolved  in  boiling  water,  cooled  rapidly 
under  the  tap,  and  made  accurately  to  the  required  volume. 
This  method  possesses  the  advantage  of  rapidity,  and  is 
somewhat  less  troublesome ;  hut  it  has  been  asserted  in 
America  that,  in  some  cases,  the  insoluble  matter  of  the 
extract  was  increased  by  the  rapid  cooling,  which,  if  true, 
is  an  important  objection.  After  cooling,  in  both  cases  the 
extract  is  well  mixed,  and  a  portion  measured  off  and 
evaporated,  to  determine  "total  solids"  and  water  in  the 
original  extract,  an  alternative  method  being  to  dry  a  small 
weighed  portion   of  the   original   extract.     The   prescribed 
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met  bod    of  drying    slightly   differs    in   the   I.A.I  .!'.('.  and 
A.I  I.A.I '.  method*. 

The  extract  solution  is  next  filtered,  the  I.A.I,,  i  I 
scribing  pnpei- <>U5  S.  and  S.,   mid   theA.O.A.C.   paper  59(1 
S.  and   S.,  and   permitting   an   addition   of  washed    barium 

ihate    in   eases    where    the   extract    will  not   filter 
without  it.     Paper  605  is  a  dense  paper  hardened   by  acid, 
which  in  almost  all  cases  givis  a  clear  filtrate,  but  filters 
with  extreme  slowness,    l'aper  590  is  a  somewhat  expensive 
porous  paper,  purified  with    hydrochloric   and   hydrofluoric 
acids,   and  filters   rapidly,   but    will    not    alone  give  a    i 
filtrate    with    hemlock    and     quebracho    liquors.      A-    both 
papers    absorb    traces    of  soluble    matters,    the   1. A. I, .'['.('. 
prescribes  that  200  c.c.  must  he  filtered  before  taking  50  c.c. 
for  determination  of  "  total   soluble,"    whle  the    A.O.A.I 
only  requires  150  ce.     The   prescribed  addition   of  barium 
sulphate  is  little  used  in  America,  kaolin  being  found  much 
more  effective  and  less  liable  to  ci  mo  through  the  filter. 

It  is  obvious  that  in  comparing  the  two  methods  several 
points  have  to  be  taken  into  consideration  : — 

I.  Does  the  healing  of  the  extract  to  50°  produce  any 
effect  in  eases  where  it  can  be  adequately  mixed  withort  ? 

■_'.   Hoes  rapid  or  slow  cooling  affect  the  solubility  ? 

3.  My  which  method  and  paper  can  a  clear  filtrate  be 
most  readily  obtained,  and  which  produces  the  leasl 
absorption  of  tanning  matters? 

4.  How  far  are  the  results  affected  by  the  modes  of 
evaporation  and  drying? 

To  answer  these  questions,  each  chemist  was  asked  to 
make  the  following  experiments:  —  Each  of  the  four  extracts 
was  to  be  dissolved  in  boh  ways,  the  solutions  being  marked 
A  and  11.  Separate  portions  of  each  of  these  solution-  were 
to  be  filtered  through  60-5  paper  (Al  and  lil),  and  through 
590  paper  (A'2  and  B2)  ;  and,  iu  addition,  experiments 
were  to  be  made  with  barytes  and  kaolin,  50  c.o.  of  the 
filtrates  being  evaporated  aud  dried  in  each  case  according 
to  the  rules  prescribed  by  each  method. 

The  following  tabic  represents  the  results  of  evaporation 
of  the  unfiltercd  solutions,  A  representing  the  I.A.L.T.O. 
method,  and  U  the  A  .O.A.U. 

T  uiLi-:  I. 




No.  "i 
Deter- 
minations. 

U .  '    -    . 

Mean 
Error. 

Maximum 
Difference. 

Qakwoo  1 : 

Per  Cent. 

r  r  li  In. 

Per  Cent. 

A.  

G 

4157 

0'62 

1'6 

s 

4foS 

0-5.1 

l'» 

A  S  B 

11 

41-57 

ii  59 

1'6 

Hit   osa  D. : 

A 

a 

49 -P0 

li  Mi', 

n 

li 

5 

50-01 

0'4"> 

ii 

A  &  H 

11 

40  H7 

045 

i  t 

Heiuloek  : 

A 

7 

10 '63 

in 

H 

5 

4"  !" 

I'-lVJ 

1'3 

A  £  li 

u 

40'09 

11 

Sul.  quebrat -ho : 

A 

s 
7 

87'  I 
Jjg-O 

n".i ; 
ill 

23 

li 

31 

15 

87'67 

I'll 

37 

The  first  point  to  be  noliced  's  the  large  mean  error  of  all 
determinations  by  both  methods,  averaging  over  §  per  cent. 
This  eaunot  occur  in  weighing  out  or  dissolving  the  original 
sample,  but  is  due  either  to  differences  in  drying  or  in 
weighing  the  small  dried  residue.  The  rapidity  with  which 
residues  absorb  water  on  the  balance  is  a  formidable 
difficulty  when  it  is  reflected  that  on  instance  1  mgrm.  on  the 
residue  equals  0-2  per  cent. 

As  regards  different  methods  of  drying,  Dr.  A.  Turnbull 
made  the  following  experiments,  which  are  confirmed  iu 
regular  work.  The  A.O.A.C.  prescribes  the  use  of  flat 
porcelain  basins  of  not  less  than  6  cm.  in  diameter.  After 
evaporation  to  dryness  on  the  water-hath,  the  basins  are 
dried  either  for  21  hours  in  a  w.ter-oven,  S  hours  iu  an  air- 
oven  at  105° — 110°  C,  or  till  constant  in  vacuo  at  7U  C. 
The  I.A.L.T.C.  prescribes  no  definite  size  or  shape  of  b 
and  it  became  evident  that  the  form  of  basin  is  of  slight 
importance,  the  flat  evaporating  rather  quicker,  and  the 
round   being   less    rapidly   oxidised.      The    vacuum   oven,    | 


where  it  is  available,  is  decidedly  the  mosl  •  itisfactory,  bat 
accurate   results   l  n  the  air  oven    0 

temperatures  below  100    the  dt  . 
catechin  is  too  slow,  and  pr.,l 

ning  to  the  i  methods,  it  will  be  Bote  I 

that  in  ovi  m    casi   ihi  avcrngo  result  is   slightly   higher  by 

Ml   by    the  A   lil<  i  of  the 

solid  qui  i  not  em- 

ln  the  case  of  qui  bracho  and  other  verj 
extracts,  ii  is  probable  that  a   i  ruination 

of  water  and  would  1  ■■  obtained  by  dryin 

m.  of  the  original  substance  without   solution,  or  at 

Itesults  of  experiments  on  solution  and  Ultra 

given.     For  each  extract  there  are  f oi  eriments, 

I.A.L.T.C.  method  of  rapid  cooling  under  tap  with 

605    pap.i,   the    same   method    with    590   paper,  and  the 

A.O.A.C.  method  of  slow  cooling  with  6  papers 

lively.     The  following  I  -  :  — 

Tahlk  III. 
Total  Soluble. 


[.A.L.T.I  . 


Extract. 


initiation. 


Maximum 

Dillel 


<>:il,\r, 

Per  i 

II  lor, 

..       ."an 

4* 

Iflis 

l'l 

Mimosa  11  : 

7 

w -.it 

0-  18 

1'ii 

.,      590 

C 

40-50 

1-8 

Hemlock  : 

6 

iris 

1-5 

..      590 

ti 

"■-•I 

U'7 

Qacbrachi 

1 

7 

roi 

5'5 

„      590 

o 

ii  29 

■-••1 

Extract. 


Mean 

Maximum 

ruination. 

1 

Difference. 

i  lakwi  i 

PtrCent. 

Per  Cent. 

3' 

4(C3 

0-9 

4« 

0'5I 

1-2 

.MlllloMI    L>  : 

Papi  r60S... 

6 

49-65 

n-57 

is 

6 

40-1(1 

1-2 

Hemlock  : 

Papi  r 

. 

S7'50 

0'J8 

1'2 

,.       B90... 

o 

0-7li 

1-2 

Quebracho: 

1 

2-0 

., 

5 

116 

2-7 

•  i  Ira  on  account  of  ..Its. 

i  turbid  in  two  out  of  seven  (I  ons; 

J  Solution  turbid. 

Discussing  ths  results  of  these  determinations,  it  is  noted 
that  the  opinion  of  the  American  chemists,  that  slow  cooling 
gives  higher  results  in  soluble  matters  with  the  same  filter 
paper,  is  rrot  justified.  On  the  whole,  the  results  are  some- 
what higher  with  rapid  cooling.  It  nay  also  be  noted  that, 
as  far  as  there  is  any  noticeable  difference,  rapid  cooling 
rive-  the  smaller  mean  error,  so  that  the  advantage  lies 
decidedly  with  the  I.A.L.T.C.  method  of  cooling,  which  has 
at  the  same  time  the  merit  of  rapidity  and  convenience. 

i  imparing  the  filler  paper.-,  results  so  far  do  not  indicate 
a  elear  course,  and  experiments  are  now  in  progress  to 
establish  a  more  scientific  means  of  correction. 

The  addition  of  3  grnis.  of  purified  kaolin  to  150  c.c.  of 
the  extract  solution,  which  was  run  through  a  590  filter, 
and  a  further  50  C.C  filtered  fer  analysis  was  found  to  give 
iu  every  case  a  elear  filtrate,  and  the  time  was  souiev 
shorter  than  with  paper  605  alone,  while  the  absorption  by 
the  filter  v,  as  less,  except  in  ihe  ease  of  mimosa  D.,  which 
obviously  eoutains  some  matter  easily  removed  by  absorp- 
tion. The  following  figures  may  be  given  for  comparison 
with   Table    III.,   but    it    must   be   remembered   that  they 
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have  not  an  equal  claim 

Me. 
, — Oakwood,  41   j  per 
percent;  hem'.'  -    !       rceni. ; 

- 

re,  no  obivous  reason  for  the  rejection  of 

■n  by  the  Conference,  and  it  is  probably  the 

D   of  obtaining  a  filtrate  free  from  finely 

matter.     It  is  also  evident  that  absolute 

even    of  opalescence)    is    necessary   to 

concord        results  it  ease  of  turbid  extracts,  with  solid 

rreme    difference   between  clear  filtrates 

with  paper  605,  and  with  kaolin  is  onlv  about  half  per  cent., 

ar.d  in  favour  of  the  latttr;  while  the  turbid  filtrates  with 

■    -     •»   -  ispended  matter  to  the  extent  of  j  or  B 

per  ci 

There  seems  no  reason  for  the  compulsory  adoption  of  an 

expensive  quantitative  paper  like  590  for  the  filtration  of 

-the  removal  of  silicates   by  hydrofluoric  acid  is 

portant  where  the  paper  is  to  be  ignited,  and  it  has 

been  shown  by  l>r.  Klenk   <  Ledermarkt)  that  paper  in  an 

iition  absorbs  more  tanning  matter  than  after  it 

n   neutralised,  a  fact  confirmed  by  experiment  by 

the  author. 

Detannisation.  —  The    solution    in    which    the    "  total 

soluble "  has  been  determined,  is   deprived  of  tannin   by 

treatment    with   bide   powder,  and   the   remaining   soluble 

matter   again    determined   by   evaporation    of   a   measured 

es   the  "soluble  non-tanning  matter," 

subtraction   from   the  "total   soluble"  give-  tbe 

"  tanning  matters  absorbed  by  hide."     Though  in  all  cases 

the   principle    is    the    same,    the    detailed    methods    differ 

-ably.    The  principle  was  first  announced  by  Beithold 

I  tbe  U.K.  Vienna  Research  Institute.     The  "  filter 

method  by    the    writer,    and    improved    in 

detail  by  Weiss,  and  is  now  the  standard  method   of  tbe 

I.A.L.T  the  "shake   method"  of  the    A.O.A.C. 

was.  I  believe,  the  invention  of  Dr.  Yocum      In  addition  to 

these,  there  is  the  •'  Palmer  method,"  invented  by  Mr.  A.  IT. 

Palmer,   and    now    official   with    the    I.A.L.T.C.    fcr   the 

-  of  nsed  liquors.     In  the  filter  method  very  finely 

powdered  and  absorbent  hide  powder  is  placed  in  a  small 

glass   bell  fitted  with  a   siphon,  and  after  this   has   been 

gradually  soaked  with  the  tanning  liquor,  the  siphc : 

n,  and  after  rejection  of  the  first  portion,  which 
contains  traces  of  dissolved  hide  substance,  50  c.c.  is 
evaporated  for  analysis.  In  the  shake  method,  the  powder 
is  thoroughly  washed  with  water  immediately  before  use, 
and  a  weighed  portion  of  the  squeezed,  but  still  wet  powder, 
is  shaken  mechanically  for  5  or  10  minutes  with  a  measured 
portion  of  tbe  liquor,  filtered  through  a  funnel  plugged 
with  cotton,  and  50  or  100  c.c.  evaporated,  allowance  being 
made  for  the  water  introduced  with  the  wet  powder.  The 
Palmer  method  is  a  sort  of  compromise  between  the  two, 
the  powder  being  washed  with  a  small  quantity  of  the 
liquor  itself,  and  shaken  by  hand  in  a  burette  with  a 
further  portion,  which  is  afterwards  passed  through  the 
powder  in  the  burette  as  a  filter. 

Table  IV.  gives  the  average  results  of  the  three  methods, 
the  liquors  nsed  being  obtained  by  mixiDg  the  liquors  pro- 
duced by  tbe  two  methods  of  solution,  so  as  to  obtain  a 
sufficient  quantity  and  a  fair  average.  In  certain  cases 
widely  divergent  results  have  been  rejected,  and  these  figures 
are  narked  with  a  *. 

Tablz  IV. 

Son-Tannim. 


Talmcr  Method. 


mSf„'.T„    '    Average. 
min:i 

MeanK 

Max.  D. 

n 

I'M 
I'M 
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1'! 
2-3 
S'9 

mean  error,   0-059 


mean  error,  0- 135  j 


Filter  Method. 


mi :.:i\.   n. 


Avenge.       Mean  E.        Mai.  1). 


<J»kv 

•a | 
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7 

iv:<5 

• 

ll'0> 

:■ 

10- 7J 

-■ 

-' 

li72 

8 

lr.3« 

"■ 

11-36 

o-ss 

1-25 

I 
0-05 
0'SS 

2-11 
02k 


1-0 
3-9 
2  3 
1-9 
l'l 
7'2 
05 


It  may  be  remarked  that,  in  the  case  of  each  of  these 
typical  extracts,  the  filter  method  gives  the  lowest  result 
in  non-tannins,  and,  consequently,  the  highest  in  tanning 
matters,  the  shake  method  averaging  2 — 3  per  cent.,  and 
the  Palmer  method 4 — 5  percent,  lower.  While  this  is  not, 
iu  itself,  any  proof  of  accuracy  or  the  reverse,  it  s< 
probable  that  the  method  which  shows  the  largest  absorp- 
tion tends  nearest  to  some  fixed  maximum  which  cannot  be 
passed.  It  is  known,  however,  that  this  maximum  iuc! 
other  matters  than  true  tannins,  so  this  argument  is  not  of 
much  account,  though  it  carries  with  it  the  commercial 
difficulty  that  it  is  always  easier  to  raise  than  to  lower  a 
commercial  result,  the  sellers,  on  the  whole,  being  more 
alive  to  its  importance  than  the  buyers ;  Turning  to  the 
point  of  mean  error,  the  Palmer  method  shows  a  decide  " 
inferiority  to  the  other  two.  Between  the  filter  and 
shake  methods  there  is  not  much  to  choose.  To  gain  son 
ideal  of  the  accuracy  which  may  be  expected  under  favou 
able  conditions,  a  series  of  six  parallel  estimations 
non-tannins  were  made  by  Mr.  Blockey  with  Freibe 
powder  on  the  oakwood  extract  by  each  method. 

The  results  were  as  follows  :  — 
Filter    Method. — Average,    13*61; 
maximum  difference,  0-16  per  cent. 

Shake  Method. — Average,    16'02; 
maximum  difference,  0-38  per  cent. 

The  accuracy  is  somewhat  greater  by  the  filter  method, 
though  in  both  cases  the  mean  error  may  be  neglected! 
The  result  in  the  case  of  tbe  filter  method  approaches  very 
nearly  to  the  average  obtained  with  the  mixed  powder  sent 
out,  but  by  the  shake  method  is  about  1  per  cent,  higher 
than  that  of  the  starred  or  most  probable  average  of  the 
powder  sent  out,  which  agrees  exactly  »ith  the  mean  of 
five  determinations  made  with  five  different  batches  of  the 
powder  (principally  Vienna)  supplied  by  J.  G.  Parker. 
The  presence  of  a  trace  of  acid  seems  essential  to  the  be-t 
results  in  shaking. 

In  order  to  test  the  degree  to  which  the  two  methods 
were  affected  by  differences  in  the  powder,  five  determina- 
tions of  the  non-tannins  of  the  oakwood  extract  were  made 
by  each  method  by  Mr.  Blockey.  using  the  five  different 
batches  of  powder  sent  oat  to  English  chemists  by  Dr. 
Parker,  with  the  following  results  : — 

Filter  Method.— Average,  13 •  56  ;  mean  error,  d-53; 
maximum  difference,  1  -2  per  cent. 

Shake  Method.— Average,  15-08;  mean  error,  0-22; 
maximum  difference,  0a  per  cm  . 

The  shake  method  was.  therefore,  less  affeeted  by  differ- 
ences   in  the    (Vienna)    powder.       In  further  test  of  the 

--ibility  of  working  the  shake  method  with  very  varied 
powders,  an  oakwcod  extract  (not  that  analysed  above,  but 
which  gave    14 **J   per  cent,   of  non-tannins   by  the  filter 
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method),  was  treated  by  the  shake  method  with  a  powder 
made  from  the  sawdust  of  raw  buffalo  bide  pickers  (.a  very 
cheap  material)  by  simply  delimiog  with  sulphurous  acid, 
■ashing  repeatedly  with  water,  and  drying,  first,  in  cool  air, 
and  then  in  the  vacuum  oven,  and  afterwards  regriading 
and  allowing  to  absorb  moisture.  This  powder  was  i 
granular,  and  so  unabsorbent  (probably  from  the  pn 
of  a  trace  of  fatty  acids)  that  it  was  quite  impossible  to  use 
it  in  the  filter,  but  quite  free  from  lime  and  acid.  Shaken 
for  10  minutes  it  gave  a  nou-tannin  result  of  22  -7,  and  for 
M  minutes  of  IS'  I  per  cent,  and  in  neither  case  could  the 
filtrate  be  got  clear  or  free  from  colour.  A  fresh  experi- 
ment was  now  tried,  in  which  1(1  c.c.  of  N/1  aeetie  aeid  was 
added  to  the  last  litre  of  wash  water,  and  the  powder 
■Teased  out  as  usual.  A  brilliantly  clear  filtrate  was  at 
once  obtained,  quite  free  from  colour,  and  two  duplicates, 
one  shaken  for  ID  and  the  other  for  20  minutes;  each  gave 
a  result  of  15*1  per  cent. 

The  filter  and  the  shake  method  each  claim  to  be  the  less 
troublesome,  and  this  is  probably  true  in  both  cases,  when 
the  latter  is  carried  out  as  is  practically  done  in  Am.  i  i ■.,, 
the  shake  method  being  the  more  rapid  where  large  nu  abers 
of  simultaneous  analyses  are  made,  and  the  filter  where 
only  a  few  determinations  are  required.  In  proof  of  this 
Mr.  Alsop  states  that  he  has  made  1-0  nou-tannin  deter- 
minations iu  a  day  with  only  one  laboratory  assistant.  For 
this  purpose  the  whole  quantity  of  hide-powder  required  is 
washed  and  pressed  at  once.  With  some  experience  it  is 
easy  to  decide  sufficiently  approximately  what  quantity  of 
the  wet  hide  powder  is  required  for  each  analysis ;  the 
required  amount  is  weighed  out  and  added  in  each  case,  the 
bottles  are  shaken  for  five  minutes,  and  in  the  meantime 
10  grins,  of  the  wet  powder  is  dried  to  determine  the 
correction  for  water,  which  is  to  be  applied  to  all  the  deter- 
minations. On  the  other  hand,  with  the  excellent  Freiberg 
powder,  containing  cellulose,  no  special  skill  is  required  iu 
packing  the  filters  ;  the  apparatus  is  cheap,  and  as  many 
can  be  set  up  as  required,  all  can  be  wetted  up  and  siphoned 
at  once,  aud  no  moisture  correction  is  required. 

The  author  states  that  there  is  no  evidence  to  justify 
giving  up  the  filter  method,  but  that  more  experiments 
should  be  made  on  the  effect  of  small  additions  of  acid 
either  in  washing  the  powder,  or  direct  to  the  liquor,  and 
this  question  must  be  considered  carefully  in  the  light  of 
Dr.  I'aessler's  experiments  on  the  analysis  of  extracts 
rendered  soluble  with  sulphide  or  alkalis,  which  showed  that 
in  these  eases  only  a  portion  of  the  tannin  present  could  be 
estimated  with  a  neutral  hide  powder.  For  the  analysis  of 
used  liquors,  be  is  inclined  to  prefer  the  shake  method  very 
decidedly  to  the  Palmer  method,  and  to  propose  that  it 
should  be  accepted  as  official  for  this  purpose. 

The  use  of  chromed  hide  powder,  the  author  thinks,  does 
not  seem  to  have  reached  a  completeness  which  would 
justify  it  as  an  official  method. 


Quebracho  Extract ;  Analysis  of .    G.KIeuk.    Chem.- 

Zeit.  1901, 25,  [80],  Rep.  283;  from  Wissenschaft-techn. 
Beil.  Lcdermarkt,  1001,  2,  60. 

The  author  states  that   in  the  analysis  of  weakly  acid  or 
Dearly  neutral  quebracho  extracts   (soluble  iu  cold  water) 
Siscn  pancies  arise,  owing  to  the  presence  of 
chloric  acid  in  the  filter  paper  employed. —  R.  L.  J. 


Chromed  Hide-powder ;  Application  of in  Anali/sis 

of   Twining    Materials.     J.   l'acssler  and  W.  Appelius. 
Chem.-Zeit.  19ul,25,  [80],  Rep.  2S3;  from  D.  i 
Zeit.  1901,44,  L94J-  9G- 

Tbe  results  ubtaine  1  by  analysing  each  of  certain  materials 
with  different  hide-powders,  viz  .  ordinary  Freiberg.  Vienna, 
ami   chromed  hide  are  given  in  the  following  table.     Thus 
chromed    hide-powder  may  give   nearly   the    same 
as  are  obtained  with  Freiberg  powder  (except  in  t! 
of  sumach,   gambier,  and  acid  liquors),  but    no   ea 
indicated  tor  abandoning  the  use  of  Freiberg  powder. 


Vfenua. 

i  i.i 

Tannii 

Filter 

• 
-e i.l. 

Dry. 

Moist 

Onkwood  extra,  t  [. ... 

11.  ... 

Dfimosa  oxl  ract 

Pi  r         V.  i 
Cent.    1 

WO 
81*0 
■  • 
31*4 
SV9      20*7 

In     1 

P  r 

23*8       2-1-4 
241 

19-7 

ill 

Per 
Cent.    Cent. 

2 IV. 

Wi 
Ho 

ait 

23-3 
It'll 

Sumach 

Gambler 

Tan-liqu 

lit.  acid     P72 
:ent.a:id    r.u 


cm. 

«  IV.,      ]   ,-,.        i-„; 

L'30      f*9     ra      i-i:i 


L.J. 


Leather  [Analysis  aj ]  ;  Contribution}  to  the  Chemical 

study  of .      B.    Nilmul.     Bourse    aux    Coirs    de 

Liege,  1 'JU],  September. 

The  author  oiler,   the  following  remarks  upon  the  B 

ot    leather,  without    prejudice    to    the  methods   at   I 

officially  recognised. 

Estimation  of  Moisture.— Crust  leathers  are  completely 
lerature  of  100°— 105   C  only  after 
tbe   expiry   of  about    u    hours,     if,   however,  after   11  to 
2  hours  at  this  temperature,  the  men  i-  raised  to 

'--    (  on   is  completed  in  about  half  an  hour 

without  damage  to  the  leather. 

Estimation  of  Fat.— The  apparatus  now  used  fails  to 
remove  all  the  fat  even  after  three'  or  lour  hours'  extraction, 
as  the  Soxhlet   tube    never   completely  .  i  -   if,   and 

often  the  whole  of  the  leather  is  not  submerge. I  in  the  liquid 
used.  Better  results  are  obtained  if  a  tap  »<purating-funnel 
is  used,  the  stem  being  adjusted  to  a  broa  I,  squat  flask 
which  holds  the  extracting  fluid.  Some  pieces  of  glass  arc 
put  in  the  funnel,  and  upon  them  a  layer  of  washedae 
in  a  flakey  condition  ;  the  leather  rests  upon  this  filter  bed. 
The  funnel  is  closed  at  the  top  by  a  stopper  carrying  (a) 
the  end  of  a  condenser,  (_/>)  a  tube  coiled  several  times 
and  passing  downwards  into  tbe  distillation  flask.  The  tap 
of  the  funnel  is  closed,  and  the  fluid  distilled  upwards  until 
the  leather  is  quite  covered;  it  is  then  completely  drained 
off  by  opening  the  tap,  and  the  operation  repi 

Estimation  of  "  Total  Soluble."— One  litre  of  water  is 
insufficient  to  remove  all  the  soluble  matter  from  leather. 
Appreciable  quantities  of  tannin  and  non-tannin  are  dis- 
solved out  by  a  second  aud  a  third  litre.  After  this  point, 
however,  the  extract  only  coutairs  tannin,  indicating  that* 
all  the  uncombinid  tan  liquor,  properly  speaking,  has  been 
removed  ;  the  soluble  matter  obtained  in  this  fourth  and  in 
iive  litres  is  due  to  a  phys  ,,f  the 

leather.     The  author  has  therefore  extr.,  3  litres 

in    his    examination   of    Belgian    leather.      Chestnut    and 
pine-bark  and  sumac  contain   small   quai  soluble 

organic  nitrogen. 

Estimation  of  Tannin  and  Non-Tannin  in  the  Leather 
Soluble'"). — If  the  liquor,  during  concentra- 
tion to  a  stn  able  for  analysis  by  h;  I 
covered  bj  a  funnel,  the  time  of  evapoi  -.much 
extended  that  (a)  part  of  the  tannij  i  to  t>-.">  p  ;r 
eeat.)  is  converte  1  into  non-tannin;  (6)  the  g]  , 
attacked,  alkali  is  li aerated,  the  ash  and  non-tannin  I 

and  organic  matter  is  decomposed.  Rapid  evapo- 
ration desirable. 

nation  of  Midi  Substance.— All  the  well-known 
modifications  of  Kjeldahl's  process  wen-  examined.  The 
following  ilicient 

tomical.    0-G  to0'7grm.  of  the  leather  (free of 
fat  and  soluble  matter)  is  boiled  lor  :  with  10  c.c. 

phuricacid.     Th  owed  to  cool, 

and  a  do  rystals  of  potassium  p.  ue  are' 

added.       The    flask    is    shaken,    heated    till    the    liquid   is 
decolorised,    aud    then   allowed  to   cool.       The   liquid   is 


! 
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.    ogs)  to  250c  >■ .  150 c.o. 

p  r  centO  I  and  ■ 

Just,  an. I  tin-  ammonia  is  distilled 

11  hour,  the  speed  being  such  that 


>f  distillate  are  obtained.     After  this  time, 

i  that  might  be  left,  affect  the  result 

place  of  decimals.     The  it-.-  of  m  ireury 

■ids  is    not    recommended.     Nor.  under 

ns,  more  than  10  -    phuric  ac  d. 

ia  distils  into  excess  of  N  :<  sulphuric  a  ml. 

■  v         i  ■.'.,,:,  it  •  i  ish.    Any  indicator 

lalein)  one  is  most  acoustomed  to,  may 

be  used.  —  1!   I-   J. 

Production   »j   ■  and   the    De- 

llcohols  and  Phenols.      A     Verley  uud 
F.  Bolsing.     Ber.  1901,  34,  [13J,  3854—3358. 

A  MtXTCBS  of  alcohols  or  phenols  with   an  acid  anhydride 

slowly  in  the  cold  ;  the  authors  have  found  that 

an  addition  of  pyridine  at  once  causes  a  vigorous  aetiou. 

B.OH  -  (R'.CO).0  +  IV  =  BO.CO.R'  +  R'.COOH. 

l'y.     The  free  acid  "produced  at  once  forms  a   neutral  salt  | 
with   the   pyridine,   so    that   the   ester    cannot    be    again 
ified.   '   This    reaction    furnishes    a  very    convenient    I 
titative    method  for  the   estimation   of    alcohols   and 
phenoU.    A  mixture  is  made  of  120  grms.  of  acetic  anhydride 
with  880  grins,  of  pyridine  ;  when  water  is  added,  pyridine 
acetate    is    formed,   which   is   decomposed   by  alkalis  into 
pyridine  and  alkali   acetate,  both  of  which  substances  are 
neutral   to   phenolphthalein ;    the    acid    may    therefore    be   , 
titrated.      In  a  flask  of  200  c.c.  capacity,  1 — 2  jinn,  of  the 
alcohol  are  mixed  with  25  e.c.  of  the  pyridine  mixture  ;  the 
is    then    heated  for    15    minutes   on   the    water-bath 
without  condenser  (acetic  anhydride  is  not  lost  under  these 
conditions).      After   cooling,   about    23   c.c.  of  water   are 
added,  and   the  free  acid  titrated  by  normal  or  (better) 
seininormal   caustic  soda,  using   phenolphthalein   as   indi- 
It   i-   stuted   to   be  important  to  bring  the  pyridine 
mixture   and    standard   soda,   before    measurement  of   the 
I  olumes,    to    the    temperature    at    which    their 
comparative    strength    was    determined.       The    following 
alcohols   and    phenols    have  given  satisfactory   results : — 
Ethyl     ami     cinnamyl    alcohols,     pheuylglycol,    glycerin, 
phenol,   fl-uaphthol,   guaiaeol,    saligenin,  thymol,   eugenol, 
earviicrol.  santalol.     It  is   necessary  to  use  a  considerable 
excess  of  the  acetic    anhydride    mixture   with   amy  1  alcohol 
and  menthol,  i.e.,  not  to   take  more   than    1   grm.  to  25  c.c. 
of the  mixture.     The  process   was  applied  to   a  sample  ot 
ixeraniol   which   the  authors   imagined  to  be   pure,  but  not 
more  than  90  per  cent,  could  be   esterified  by  any  variation 
of  the  conditions :   the   results  were  conordant,    and   the 
conclusion   i-  that  the  peraniol  contained  1  3  per  cent,  of 
impurities.       Terpineol    is    only   slightly   esterified   under 
these  conditions.      Vanillin   and  Baltcyl   aldehyde  react  at 
once,  but  the  ester  is  decomposed  during  the  titration.     It 
appeared  that  benzyl   alcohol   could    be   esterified   only  to 
the  extent  of  92  per  cent.     Linalol  also  gave  much  too  low 
results.— A.  C.  W. 

I  Oil  :  Determination  »/  Eugenol  in .     A.  Verley 

and  F.  Bolsing.     Ber.  1901,  34,  [13],  3359— 3302. 

THE  eugenol  in  oil  of  elc  yes  i-  estimated  by  Umney  by 
shakin.'  with  10  [per  cent,  alkali  solution  and  determining  the 
volume  of  the  undissolved  non-phenols.  This  method 
gives  too  high  results  ;  it  is  better  to  use  caustic  soda  of 
3 — t  per  c  nt.  trength,  but  the,  modified  process  gives 
95  per  cent,  of  eugenol  in  oils  which  only  contained 
80 — 85  per  cent,  as  shown  by  the  methods  of  Thorns  and 
the  authors. 

Tbom-'  method  consists  in  converting  the  eugenol  into 
the  crystalline  benzoate,  which  is  weighed.  The  results, 
however,  vary  with  the  operator,  and  the  solvent  action  of 
the  alcohol  used  to  remove  the  terpenes  varies  with  the 
temperature. 

The  authors  have  applied  their  process  for  the  estimatioa 

;henols    (preceding   abstract)    to    this     determination. 

ag    85,    90,    and    95    per   cent,    of 

eugenol  gave  practically  correct  results  by  this   process  and 


that  of  Umney  ■.  the  results  obtained  by  Thorns'  method 
were  3—4  per  cent,  too  low.  Th  •  same  agrci  ment  between 
the  esterificalion  and  Umney's  method  was  observed  with 
Certain  natural  oils,  which  were  to  he  regarded  as  norma':. 
Other  oils, also  doubtless  genuine,  gave  ;i  1  and  95  per  cent. 
of  eugenol  by  Umney's  method,  hut  only  aboill  80  per 
cent,  by  the  processes  of  Thorns  and  the  authors.  An  oil  ' 
evidently  adulterated  with  clove  oil  terpenes  gave  similar 
results  by  Umney's  and  the  authors'  processes,  but  much 
too  low  results  by  Thorns'  method,  I'he  authors  conclude 
that  the  quantitative  esterificalion  process  is  suitable  it'  im 
other  alcohol  or  phenol  be  present,  which  may  bj 
ascertained  bv  examination  of  the  physical  properties. 

—A.  C.  \V. 

Alcohol  in    Ether  ;  Determination   of  .     F.    Freyer. 

Zeits.   landw.    Vers.-Wes.   Ost.   4,    955— 959.        (hem. 

Centr.  1901,  2,  [16],  900. 
The  author  has  obtained  satisfactory  results  by  the 
application  of  Adam's  method  (Oasterr.  Chem.-Zeit.  2, 
241),  which  is  based  upon  the  action  of  acetyl  chloride  on 
alcohol.  Previous  to  the  actual  test,  20  c.c.  of  the  sample 
of  ether  are  shaken  with  a  saturated  solution  of  calcium 
chloride,  the  diminution  in  volume  of  the  ether  giving  the 
amount  of  alcohol  +  water  present.  For  the  actual  test, 
the  quantity  of  ether  taken  must  not  c  nit. tin  moie  than 
1  grm.  of  alcohol  +  water.  25  c.c.  of  the  ether,  or  a 
smaller  quantity  diluted  with  anhydrous  ether  to  this 
volume  are  placed  in  a  strong-walled  Erlenmeyer  flask  of 
i  litre  capacity  with  59  c.c.  of  a  10  per  cent,  chloroform 
solution  of  acetyl  chloride.  The  flask  is  closed  with  B 
rubber  stopper  carrying  a  separating  funnel  of  \  litre 
capacity  containing  100  c.c.  of  water.  After  1  hour,  the 
stopcock  of  the  funnel  is  opened  and  some  water  allowed  to 
enter  the  flask.  The  mixture  is  shaken  and  when  de- 
composition is  complete,  the  free  acid  is  titrated  with  twice 
normal  alkali  and  phenolphthalein.  A  blank  test  is  made 
with  50  c.c.  of  acetyl  chloride  solution,  and  the  amounts  of 
anhydrous  ether  and  water  used  in  the  actual  determination, 
and  from  the  difference  in  the  quantities  of  alkali  used,  the 
amount  of  alcohol  can  be  easily  calculated  as  acetyl  chloride 
forms  1  molecule  of  free  acid  with  alcohol  and  2  molecule! 
with  water. — A.  S. 


Coca  Leaves;  Assay  of ■.     W.  11.  Lamar.     Amer.  J. 

Pharm.  1901,  73,  125';  through  J.  1'harin.  China.   1901, 
14,  [8],  363— 3C6. 

TriE  author  attributes  the  divergent  results  obtained  by 
different  chemists  to  a  want  of  the  recognition  of  the 
instability  of  the  different  alkaloids  which  are  present. 
Cocaine,  cinnamyl-cocaine,  and  isatropyl-cocaine  are  all 
methyl  esters  of  ecgonine,  and  the  methyl  group  attached 
to  the  carboxyl  is  readily  split  off,  yielding,  in  the  case  of 
cocaine,  benzcyl-ecgonine  which  has  alkaloidal  properties, 
but  is  insoluble  in  the  liquids  ordinarily  employed  for  the 
separation  of  alkaloids  from  an  alkaline  solution.  To 
obviate  this  it  is  essential  to  add  only  sufficient  alkali  to 
just  liberate  the  alkaloids. 

The  author  considers  petroleum  spirit  as  the  most 
suitable  solvent  for  dissolving  the  alkaloid  without  taking 
up  much  of  the  foreign  substances.  He  recommends  the 
following  modification  of  Kquibb's  method  :  25  grms.  of  the 
powdered  coca  leaves  are  treated  with  25  c.c.  of  a  2  per 
cent,  solution  of  ammonium  hydroxide,  and  allowed  to 
stand  for  30  minutes,  with  occasional  agitation,  care  being 
taken  that  the  odour  of  ammonia  is  still  perceptible. 
After  the  addition  of  75  c.c.  of  petroleum  spirit  the  mixture 
is  again  left  for  an  hour  or  more,  and  shaken  every  10  to 
15  minutes  during  the  interval. 

The  contents  of  the  flask  are  now  transferred  to  a  per- 
colator, and  the  mass  continually  washed  with  petroleum 
spirit  until  450  c.c.  of  liquid  in  all  have  been  collected. 
This  extract  is  shaken  in  a  separating  funnel  with  25  c.c.  of 
N  in  hydrochloric  acid,  the  acid  layer  withdrawn,  and  the 
extraction  twice  repeated  with  the  same  quantities  of  acid. 
The  acid  extracts  are  united,  and  shaken  first  with  20  c.c, 
^ind  then  with  15  c.c.  of  ether,  in  order  to  remove  the  last 
traces  of  petroleum  spirit  and  colouring  matter. 
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I  in'  united  ethereal  extracts  are  shaken  with  iwo  pi 
c.c.)    of  water,   ami    the    aqueous    layers  added    to  the 
original    acid    liquid.       The   latter    is   now    rend   i 
plightly  alkaline  hy  means  of  ammonium  In 
alkaloids  extracted    with   successive  port  c.  of 

etber.     The  ethereal  extract    is  evaporated  at 
and  the  residue  dried  at  60    ( '.  until  constant  in  we 

\-  .i  check  on  this  determination,  the   solution   n 
titrated   by  adding   an  excess   ol    \    :i)   sulphuric    acid.'und 
titrating  the   uueombiued   acid   with    \   .'it   alls   1     turn 
being    used    as    indicator.      Kach    e.e.    of    the    N  20    acid 

responds  to  0*0154  grin,  of  coca  alkaloids.  According 
to  the  author,  coca  leaves  of  go. id  quality  yield  by  this 
rodhod  not  less  than  0-7  per  rent,  of  total  alkaloids. 

-('.    \.  V. 

Guaiacol ;   Approximate    Determination   of .       Vdriau. 

Zeits.  anal.  Chem.  1 '.HI  1,40,  [9],  G24    -625. 

The  permissible  limits  to  the  solubility  olarel'2— 

1*5  percent.;  l"602grm.  of  pur,  guaiacol  gives  a  clear 
solution  in  100  grms.  of  water.  tiuaiacol  may  be  ap- 
proximately estimated  by  conversion  into  pyrocatechol; 
inn  grms.  are  heated  with  10  e.c.  of  water  for  one  hour  in  a 
current  of  hydrobromic  acid  gas,  the  residue,  which  con- 
tains the  pyrocatechol  and  homopyrocatechol,  is  taken  up 
in  ether,  the  solvent  removed,  and  the  residue  treated  with 
benzene,  in  which  only  the  pyrocatechol  dissolves.  From 
the  weight  of  the  pyrocatechol  after  recrystallisation,  the 
percentage  of  guaiacol  maybe  calculated  to  within  j  — 6 
per  cent. 

The  colorimetric  process  is  as  follows  :  0*5  grm.  of  the 
guaiacol  is  dissolved  in  water  and  10  c.c.  of  alcohol,  and 
the  solution  made  up  to  1,000  c.c,  20  c.e.  of  this  solution 
are  mixed  in  a  test-tube  with  1  c.c.  oi'  sodium  nitrite 
solution  (1  :  100)  and  1  c.c.  of  dilute  nitric  acid  (1:200). 
A  characteristic  reddish-brown  coloration  is  obtained,  which 
is  compared  within  10  minutes  with  the  colorations  given  by- 
suitable  standard  solutions  (see  Creosote,  page  124.'i). 

—A.  C.  W. 

Carbolic    Acid;   The    Determination    of  Crude .     G. 

Schacberl.     Zeits.  anal.  Chem.  1901,40,   [9],G15— 616; 
and  Zeits.  d.  allgern.  listen-.  Apotheker-Ver.  48,  "94. 

The  following  process  is  proposed:  — 100  c.c.  of  a  etude 
carbolic  acid,  which  is  little  soluble  in  caustic  soda,  or 
50  e.c.  of  a  better  quality,  are  shaken  with  100  c  c.  of 
caustic  soda  (sp.  gr.,  1-1).  The  alkaline  layer  is  run 
into  a  litre  flask,  the  oil  again  shaken  with  100  c.c.  of 
caustic  soda,  and  a  similar  treatment  continued  with  50  c.c. 
until  no  drops  of  oil  separate  on  acidifying  with  hydro- 
chloric acid.  The  united  alkaline  liquid,  which  contain-  all 
the  phenol,  small  quantities  of  hydrocarbons  and  varying 
amounts  of  empyreumatie  resins,  is  diluted  with  an  equal 
volume  of  water  and  distilled  until  the  distillate  runs  off 
quite  clear.  The  residue  is  acidilied  with  strong  hydro- 
chloric acid  and  again  distilled ;  when  200  e.c.  have  come 
over,  the  water  is  returned  to  the  distilling  flask  and  the 
phenol  transferred  to  a  measuring  cylinder.  This  operation 
is  repeated  until  drops  of  oil  are  no  longer  seen  in  the 
distillate.  The  last  distillate,  which  must  not  exceed 
00 — 7o  c.c,  is  also  transferred  to  the  measuring 'cylinder, 
a  slight  excess  of  common  salt  added,  the  cylinder  well 
shaken  and  allowed  to  repose  until  the  volume  of  phenol 
can  be  read  off.  The  resins  entirely  remain  behind  in  the 
distilling  flask. 

In  the  case  of  crude  carbolic  acid  of  high  strength, 
completely  soluble  in  caustic  soda,  the  proper  quantity  is 
dissolved  in  300  c.c.  of  caustic  soda  (sp.  gr.  1- 1)  and  treated 
as  above. — A.  C.  W. 

Carbolic  Acid  ;  The  Determination  of  Crude .  F.  Seller. 

Zeits.  anal.  Chem.  1901,  40,  [9],  618. 

In  this  process  100  grms.  of  the  crude  substance  are  heated 
for  1  hour  in  a  beaker  on  the  water-bath,  with  frequent 
stirring  with  100  grms.  of  milk  of  line  (1  part  quicklime, 
.'>  parts  water").  An  equal  volume  of  water  is  then  added  ; 
the  resin*  separate  as  insoluble  soaps,  whilst  the  hydro- 
carbons evaporate,  so  that  on  the  addition  of  water  an 
almost  pure  solution  of  calcium  cresylate  is  obtained.     The 


I    • at,  d  by    acidifying 
■  I  i     .  it  fai  her   pu 

it  bus  loan,!  in  died  ci  udi    carbolic  acids  ol 

I     .  10—60  pei 

,  3— S  per  cent,  of  er. 
of  cresols  and  in  90-   -100  pi  r  cent.,  SO  pel  C  ■■]-. 

—  A.  C.  W. 

ote;   Determination  of .     B.  Hafnet 

W.  Kreicsl.     Zoits.  anal.  (hem.  1901,  40,  |  9],  625- 
The  active  constituents  of  creos  te  methoxjl 

groups,  whilst  the  less  valuable  monatomic  phenols  do  uol 
The  author.-,  recommi  ad  an  estimation  of  the  m<  thoxyl  group 
by  means  of  Zeiscl's  method,  using  potassium  arseaite  as  the 
washing   liquid    (Glilcksmann,   Monatsh.    1898,   142)   and 
determining   the   Bilver  iodide    in    th  a    bj 

ir  i  tht    Journal,  1 39  I,  609).     I  be  following 
regarded  a>  minimum  limits:     9p.gr.al   15    I  .,  l   07;  75 
per  cent,  to  boil   between  200"  and  220°  C.-  methoxyl  12 
at.,  corresponding  to  is  per  cent,  of  guaiacol. 

—A.  C.  W. 

Formaldehyde;     Determination  of .     I,.  Vanino  and 

E.  Seiner.  Zeits.  anal.  Chem.  1901,  40,  [9J,  537—589. 
Form  u.M-.imn  is  determined  by  11.  M.  Smith  (Analyst, 
21,  148)  by  means  of  potassium  permangnate  in  alkaline 
solution;  the  end-pointis  difficult  ton  tognise.  The  estima- 
tion is  readily  performed  in  strong  sulphuric  acid  solution, 
when  the  aldehyde  is  oxidised  to  carbon  dioxide  and  water. 
The  process  is  as  follows: — 35  c.c.  of  N/5  permanganate 
ate  mixed  in  a  stoppered  flask  of  2150  C.C.  rapacity  with  a 
cooled  mixture  of  tiOgims.  of  sulphuric  acid  ma. of 

water,  and  5  Co!  of  formaline  solution  (10  c.c.  of  formaline 
diluted  to  400  c.c)  are  slowly  dropped  in  with  constant 
shaking.  After  standing  10  minutes  with  oocasional 
shakings,  the  excess  of  permanganate  is  titrated  by  X,  In 
hydrogen  peroxide.  The  method  gave  37-3  per  cent,  of 
formaldehyde  as  a  mean  of  3  concordant  analyses,  com- 
pared with  37 'OS  per  cent,  by  Itomiju's  method,  which  i-  : 
30  e.c  of  X  caustic  soda  are  mix  d  in  a  stoppered  51  0  c.c. 
flask  with  10  c.c  of  dilute  formaline  solution  (12-5  c.e.  of 
formaline  in  500  e.c);  45  c.c.  of  N/5  iodine  are  slowly 
added  from  a  burette  with  constant  shaking,  until  the 
liquid  is  deep  yellow.  After  well  shaking  for  1  minute, 
40  c.c  of  N  hydrochloric  acid  are  added  and  the  excess  of 
iodine  titiated  by  thiosulphate  after  standing  some  time. 

—A.  C.  >V. 

XXIV.-SCIENTIFIC  &  TECHNICAL  NOTES. 

Patent   Lairs    in    Chemical  Industry .-     The    Question    "/ 

.   .1.  Ephraim.     Zeits.  angew.  Chem.  1901,  14,  [3(5 j, 

897—904;    [37], '.US— 922.  " 

The    subject    is    fully    discussed     under     the    following 
headings  :  — 

(1)  Previous  publication  for  chemical  patents;  (2) 
patentability  of  analytical  processes;  (3)  methods  for  the 
preparation  of  intermediate  products. — A.  S. 

Radium  ;   Chemical  Effects   produced   by  Radiation    from 
.      H.    Becquerel.       Comptes    lleid.    133, 

7U9—712. 

Bektiielot  has  recently  indicated  some  endothermic 
reactions  produced  by  radium.  These  serve  as  a  means  of 
roughly  measuring  the  energy  of  the  radiation,  which  is  uf 
the  order  of  magnitude  of  51  ergs  per  second  per  sq.  cm. 
Hut  exothermic  reactions  of  radium  have  also  been  recorded, 
such  as  its  action  on  a  gelatin  bromide  plate,  the  colours 
produced  by  it  on  glass,  porcelain,  ami  paper,  rock  salt  and 
sylviue.  The  author  has  found  that  if  phosphorus  be 
melted  under  water,  and  a  tube  containing  radium  in  an 
inner  sealed  tube  wrapped  in  aluminium  he  immersed  so  as 
to  he  level  with  the  phosphorus,  a  slow  conversion  of 
yellow  to  red  phosphorus  occurs,  which  ceases  after  the 
tube  of  radium  is  removed.  A  repetition  of  this  experiment 
without  the  aluminium  screen  showed  practically  no 
difference  in  the  intensity  of  the  effect.  A  similar  tube  of 
radium  immersed  in  a  solution  containing  mercuric  chloride 
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i.  in  the  dark,  a  gradual  precipi- 

of  radium  on  organic  I 

ng  to  its  radiati  cress 

_i  hours'  Bxposura  produced   no 

■  >,eds  which  luid  beeo  exposed  for 

uiled   in  all  eased   to  germinate   « ben 

every  10  of  those  not  so  exposed 

[  D. 

,/,„„  0f .     J.  Meyer.     Ber. 

01,  31,  [14],  S606— 3610. 

i  that  the  action  of  sulphur  dioxide  on 
i   in  water,  resulting  in  the 
nese  dithionate,  proceeds  according  to 
the  equations — 

8MnO       SHjSOj  -  Mn,(SOJs  +  3HsO  +  I    ■ 

MnSOjH    MnSjO  ;  MnSO   -  0  -  MnS04. 

Ferric  hydroxide  and  sulphuric  acid  also  yield  a  dithionate, 

the  ferric  sulphite  first  formed  decomposing  into  ferrous 

and   dithionate:    Fej(SO^),  =  FeSOs  +  FeSj06  j 

cobalt  and  nickel  hydroxides  behave  in  a  similar  manner. 

Sulphurous  acid  j  ields  sulphuric  acid  and  bariun   sulphate 

with  hydrogen  and  barium  peroxides   respectively,   while 

the  per  id,  sodium  and  magnesiom  and  mercuric 

oxide  are  unaltered.     Barium  and  sodium  dithionates  give 

rmal  molecular  weights  in  freezing  water.     Measure- 

■x,  re   made  of  the   molecnlai    conductivity  of  the 

barium  salt.— T.  If.  P. 

Liquetl  New   Method   of  manipulating   in 

II.  Moissan.    Comptes  Rend.  133,  [20], 

-771. 

oling  the  apparatus,  a  bath  of  solid  carbon  dioxide, 

and  acetone  is  used,  in  a  Dewar's  vacuum  vessel.     When 

the  evaporation  of  the  dioxide  is  hastened  by  a  current  of 

air    at    the    ordinary   temperature    of    the    laboratory,    the 

temperature  of  the  bath  is  about  —98'  C.  ;  and  if  the  air 

be  previously  cooled  to  about  —  80"  C,  by  passage  through  a 

spiral   tube   immersed  in  a  similar  bath,  the   mixture   may 

be  further  cooled  to  — 110°  C.    For  still  lower  temperatures, 

liquid   air,   or   liquid    oxygen,    may   be    employed.      The 

investigation  of   the  action   of  a  liquefied   gas  on    a  solid 

is  carried   out   by  bringing  the  liquefied  gas  into  a  tube, 

cooliug  it  till  it  has  solidified,  adding  the  solid,  exhausting 

the  tube  by  the  Sprengel  puinp,  and   then  carefully  scaling 

it.     I  In  gradually  allowing  the    temperature  to  rise,  the  gas 

es,  and  (provided  rature  reached  is  below 

its  critical  point)  remains  liquid  under  the  pressure  of  its 

vapour.       The    author    lias  kept    ammonia,    chlorine,    and 

hydrogen  sulphide  in  su  ih  tubes,  of  10  mm.  external  and 

6mm.  internal  diameter;  acetylene  aud  hydriodic  acid  in 

tubes  of  7  mm.  external  and  3  mm.  internal  diameter ;  and, 

in  case- where  the  pressure   may  reach   300  atmospheres 

tubes  of  G  mm.  external  and  1   5  mm.  internal  diam-l  r. 

When  the  action  is  over,  the  tubes  are  cooled  again  so  a  i  to 

solidify  the  contentp,  connected  with  the  mercury  pu  up, 

the  sealed  ends  broken,  and  the  temperature 

allowed  gradually  to  at  care  must  bn  taken  tint 

all  the  materials  used  iture  .  and  actions 

igen  should  not  be  carried  on  in  sealed  tubes. 

It   is   to    be   remembered,  too,    that    glass    which    has    been 

coole  i  to   such   low  temperatures  is  apt  to   become  brittle 

untrostwort  when    very    gradually    warmed 

again.     Under  the  most  favourable  circumstances,  there  is 

liderable   danger  in    these  experiments,  and  all  suitable 

.'.ions  acain  I  should  be  taken. — J.  T.  II. 

and     Lithium- Ammonium }     Decom- 
i  i : 

133,  [19].  715 — 717. 

to  a  U-tube  containing 
■am,  when  I  i  ammonium  torn  red  in 

ii.     i  la  cooliug  to  —8"    ('.,  aud 
thei  m  i  miui  i    chloride,   immediate 

evo!  Measurement  and  examination 


of  this  gas  and  analysis  of  the  remaining  liquid  showed  t'n  it 
the  rea  ition  was — 

•JX11.C1  4    Ca(XII.,),  =  CiCI...  -t    IXli3  +  (2X11,    r  It  .V 

No  indication  of  the  production  of  ammonium,  NH4,  was 
given.     Lithium  ammonium   behaved   in  exactly  the  satn 
way.— J.  T.  D, 

Borimide.  B«(XH\.     A.  Stock  and  M.  Hlix.     Her.  1901, 
34,  [18],  3039—3047. 

Tnr  reaction  between  boron  bromide  aud  hydrogen  sul- 
phide, which  results  in  the  formation  of  a  hydrosulphide 
of  boron  sulphide,  R.S;.  U2S,  proceeds  briskly  at  first,  but 
afterwards  slackens.  The  authors  find  that  this  is  due  to 
the  formation  of  a  crystalline  compound  of  the  composition 
R,S„  lilir.,,  which  can  be  more  readily  obtained  by  dis- 
solving the  boron  sulphide  hydrosulphide  in  excess  of  boron 
bromide,  and  evaporating  the  solution  to  dryness  in  a 
vacuum.  It  forms  colourless  crystals,  melting  above  100°, 
and  decomposing  into  its  components  on  strong  heating 
or  on  boiling  its  carbon  bisulphide  solution.  A  similar 
compound  of  the  composition  B;.S3,  15C13,  has  also  been 
prepared. 

When  ammonia  is  liquefied  in  a  specially  constructed 
tube  containing  boron  sulphide  hydrosulphide,  and  the  tube 
sealed  off  and  shaken  at  the  ordinary  temperature  for 
several  hours,  the  hydrosulphide  is  completely  dissolved, 
yielding  a  deep  yellow  liquid.  After  opening  the  tube  at 
a  low  temperature,  aud  allowing  the  ammonia  to  evaporate 
at  0°,  a  yellow  liquid  remains,  which,  at  the  ordiuary 
temperature  of  the  air,  gives  off  large  quantities  of 
ammonia  and  hydrogen  sulphide,  and  deposits  at  the  same 
time  intensely  yellow  twin  crystals  of  the  composition 
1!.,S3.  6XH3.  This  compound,  probably  identical  with  one 
obtained  by  Moissan  from  boroa  trisulphide  and  ammonia, 
is  decomposed  by  water,  while  on  heating  it  splits  up. 
yielding  ammonium  hydrosulphide  and  borituide,  according- 
to  the  equation  B:S,,  GXH3  =  3XH4.S[I  +  K.(XH);,.  The 
borimide  thus  obtaiued  contains  appreciable  quantities  of 
sulphur,  a  purer  product  being  obtaiued  by  passing 
ammonia  in  a  slow  stream  over  boron  sulphide  hydro- 
sulphide heated  to  75°.  As  thus  prepared,  borimide  is  a 
light  white  powder  which  is  decomposed  by  water  with 
evolution  of  much  heat  and  formation  of  boric  acid  aud 
ammonia.  When  heated,  borimide  begins  to  evolve  ammonia 
at  125° — 130°,  and  at  higher  temperatures  is  decomposed 
quantitatively  according  to  the  equation — 


11,(MI),  =  2BN  +  NH~3 


— T.  H.  P. 


Ferric  Oxide  and  its  Hydrates.     O.  Kuff.     Ber.  1901,  34, 
[13],  3417—3430. 

Tiik  author  has  examined  the  formation  of  hydrated  ferric 
oxide,  with  respect  to  the  influence  of  (1)  the  pressure  of 
the  water  vapour  ;  (•>)  time;  (3)  pressure;  (4)  saturated 
magnesium  chloride  solution ;  and  (.j)  crystalline  form. 
His  results  lead  to  the  following  conclusions  :  —  (1)  The  red 
colloidal  ferric  hydroxide,  when  subjected  to  a  high 
pressure  under  water,  is  transformed  in  a  relatively  short 
space  of  time  into  a  true  hydrated  oxide  ;  at  about 
12*6  i ".  it  passes  into  a  form  practically  identical  with 
that  of  bn.wn  ironstone,  IV  u.  +  IJHjO,  at  42*5 — 68'5 
into  Gothite  (+  HJl'l  and  a!  higher  temperatures  into 
bydrobaematite  (  +■  \\\..')).  The  nature  of  the  hydrate 
is  hence  dependent  only  on  the  magnitude  of  tin- 
tension  of  the  water  vapour.  (2)  The  yellow  modification 
of  ferric  hydroxide,  obtained  by-  the  oxidation  of  ferrous 
oxide  or  its  hydrate  or  of  ferrous  carbonate,  is  not  a  true 
colloid,  since  under  high  pressure,  its  wa'cr  content 
scarcely  varies  with  a  change  of  temperature  of  40° — 70  . 
(3)  Under  ordinary  pressure  and  temperature,  red 
colloidal  ferric  hydroxide  passes  very  slowly  into  anhydrous 
oxide,  which  •><  the  same  tine  gradually  absorbs  water  and 
is  transformed  into  the  hydrate  containing  CILO,  and  this 
latter  is  the  only  form  stable  under  ordiuary  conditions. 
(4;  The  form  of  ferric  oxide  contained  in  pure  red  iron  ore 
can  only  be  produced  from  its  hydrate  at  high  temperatures, 
as,  for  instance,  "hen  in  contact  with  granite,  but  it   can  be 
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induced  uiiilor  fa\  ourablo  circumstances  b\  the  dch\  dra 
>f  the Moid. — T.  II.  P. 

\Copi>er  O.ridt ■;   Simulttiiifous    Reaction  oj    Carhunic    Acid 

and  Salts  oj  the  Alkali  Metals   on .     i ).  Kuhling. 

Ber.  34,  [12],  2849—2852. 

Bv  loading  a  stream  of  carbon  dioxide  through  a   solution 

of  sodium  chloride  in  which  is  suspended  copper  oxide 
(freshly  precipitated  and  dehydrated  at  us  low  a  temperature 
ms  possible),  there  is  obtained  after  2 — :(  days  a  gray- 
grccu  amorphous  insoluble  powder  of  the  formula — 

Cu,Cl,0.,H,,(Cua2.CuC10H.5Cu(OB )  ). 

At    210    C.    this    substance    gives    off    water    and    oxygen, 

ing    a    blackish-brown    residue    of    formula    Cu;Cl30 
Even  prolonged   boiling   with    water  does  not    remove   the 
whole  of  its  chlorine  (as  hydrochloric  acid)  from  the  green 
[Substance. 

If  for  -odium  chloride  he  substituted,  in  the  above 
process,  sodium  nitrate,  a  bright  green  amorphous  basic 
eupric  carbonate,  CO(OC'u.OIl);,  is  obtained;  and  there 
i-  no  formation  as  there  is  in  the  former  case,  of  sodium 
■carbonate. 

Neither  in  the  differing  solubilities  of  the  two  alkali-salts, 
nor  in  the  dissociation-constants  of  their  solutions,  can  there 
be  found  an  explanation  of  their  very  different  behaviour  ; 
and  the  facts  that  sodium  bromide,  though  reacting  simi- 
larly to  the  chloride,  does  so  very  much  more  slowly,  and 
that  the  corresponding  potassium  -alts  react  very  much 
more  slowly  than  the  sodium  salts,  show  that  the 
explanation  of  the  reactions  is  yet  to  be  sought. — J.  T.  D. 

Antimony  ;  Localisation  and  Dissemination  of ,  in  the. 

Organism.     G.   Pouchet.     Comptes    Bend.   133,    [I-*]. 
526  -527. 

Aftek  death  from  antimony  poisoning,  the  metal  in  notable 
quantity  was  found  only  in  the  intestines,  traces  were  found 
in  the  bones,  kidueys,  liver,  skin  and  fur,  and  muscles  ; 
doubtful  indications  in  the  heart,  lungs,  and  blood,  and 
■one  whatever  in  the  brain. 

The  addition  of  a  little  arsenic  does  not  modify  the  dis- 
tribution of  the  antimony  in  the  tissues  (though  the  toxic 
action  of  the  arsenic  seems  to  be  increased  by  its  association 
with  the  antimony).  After  death  in  these  cases,  arsenic, 
hut  no  antimony,  was  found  in  the  brain  and  spinal  cord, 
muscles,  and  liver;  arsenic  with  a  trace  of  antimony  in  the 
bones;  arsenic  and  antimony  in  more  notable  quantity  in 
the  skin  and  fur,  and  much  more  antimony,  with  but  little 
arsenic,  in  the  digestive  organs. 

The  administration  of  potassium  bromide  simultaneously 
with  the  antimony  seems  to  modify  both  the  symptoms  of 
its  action  and  its  distribution  in  the  body. — J.  T.  D. 

Mercury:  its  Alteration  in  Volume  on  Melting,  and  its 
Thermal  Expansion  when  Solid.  L.  Gruninacb. 
Chem.-Zeit.  1901,  25,  [84],  1)19— ait).  Paper  read  at 
the  Hamburg  Meeting  of  the  Gesellschaft  deutscher 
Naturforscher  uud  Aerzte. 

The  research  was  conducted  by  testing  an  ordinary  alcohol 
thermometer  with  an  arbitrary  scale  at  various  temperatures 
against  a  standard  alcohol  thermometer,  and  determining 
thus  the  value  of  each  degree  of  the  (arbitrary)  scale.  This 
thermometer  was  then  half  filled  with  mercury  and  half  with 
alcohol,  and  the  new  values  of  the  degrees  were  determined 
aud  compared  with  the  first.  The  results  obtained  with  the 
instrument  employed  were  : — 


Value  of  1°. 


Condition  of 

Hgr. 

Range  of 
Temperature. 

Alcohol  alone. 

Half  Alcohol. 
Halt'  Mercury. 

11.  Melting.. 
III.  Liquid... 

0  C.         °  C. 
78'2  to  -38-5 

,   —  33 "  7 
-33-7  „       0 

1*9321 
1-9160 
1-8998 

1-11527 
8-«75 

1-0777 

Dedu  :   the  alcohol-mercury  value  of  the  several 

1     naif   il ispondiog  alcohol  vain.   .  the  numl 

relating   to   the   expansion   ol    the   mercurj    alone   are- — 
f.,0-0867}  II..  7-  1795 i  III.,  0-1278.     Hence,  during  the 
ag    of    the    mercurj .    its    exp  insion    per    degrei 
limes  as  great  as  it  is  when  liquid,  and  86-5  times 
as  great  as   when  solid  ;  and  th  <  of  .  spansion 

of    Bolid    mercurj    is    approximately    two-third-    (actt 

i  )  that  of  liquid  mercury.    So  i  c.c.  of  solid  mercury 
pies  a  volume  of  1-U5098  c.c.  when  melted 

— W.  G.M. 

(hid,  ■    Action    oj    Hydrogen    Peroxide  on  . 

Berthelot.     Comptes  Bend.  133,  [1 6],  555— 569. 

A   new  series  of  calorimetric  e  When  silver 

nitrate  and  sodium  hydroxide  in  dilute  solutions  are  mixed 
in  molecular  proportions,  the  reaction  is  < plete  in  a  verj 

few  seconds,  and  the  heat-evolution  is  17-11  eal.  for  the 
precipitation  of  a  molecule  of  Ag..(  ).  When  dilute  nitric 
acid  is  now  added  in  molecular  proportion,  and  the  solution 
is  agitated,  the  whole  of  the  precipitate  is  dissolved  in  less 
than  three  minutes,  with  a  heat-evolution  of  10*32  cal. 
Sulphuric  and  lactic  acids  effect  the  solution  of  the  -ilver 
oxide  with  almost  equal  rapidity  ;  the  heat-evolutions  being 
ictivelj  18*75  and  8'  l  cal. 
When,  after  the  precipitation  of  the  silver  oxide  as 
above,  hydrogen  peroxide  is  added  in  quantity  sufficient  to 
supply  1  atom  of  oxygen  for  each  molecule  of  AgaO,  the 
precipitate  becomes  perfectly  black,  and  oxygen  is  evolved. 
The  amount  of  this  oxygen,  as  also  ihe  accompanying  heat- 
evolution,  correspond  exactly  with  the  decomposition  of 
one  molecule  of  peroxide  into  water  and  oxygen  ;  and, 
since  no  undecomposed  peroxide  remains  in  the  solution, 
it  would  appear  as  though  the  silver  oxide  had  played  no 
pari    in    the  action.      On   now  adding  nitric,  sulphuric,  or 

i   lactic  acid,  however,  there  is   practically  no  heat-evoluti 

or  only  a  very  slow  and  grudual  one,  the  substance  be- 
having qutie  differently  from  ordinary  silver  oxide  ;  while 
if  the  precipitate  be  heated  with  difute  sulphuric  acid,  it 
partly  dissolves,  leaving  behind  metallic  silver  equivalent 
to  exactly  half  that  taken  into  solution  as  sulphate. 

The  author  considers  that  these  experiments  confirm  his 
previously  expressed  views  (this  Journal,  1901,  625)  of 
the  reactions  involved,  which  may  be  summarised  in  the 
equations  :  — 

6Ag30  +  GILOj  =  6AgsOs  +  GILO; 
6AgsOs  =  2Ag,  +  30,  +  2ASl03. 

— J.  T.  I). 

Unsaturated  Hydrocarbons  ;  Conversion  of  Alcohols  into 

by  the  Action  of  Orotic  Acid.     N.  Zelinsky   and 

J.  Zelikow.     Ber.  1901,  34,  [13],  3243—3256. 

The  authors  have  made  use  of  the  dehydrating  action  of 
oxalic  acid  for  the  preparation  of  a  number  of  unsaturated 
hydrocarbons  from  alcohols.  The  oxalic  acid  was  em- 
ployed in  the  anhydrous  state,  but  the  authors  have  found 
that  tbe  hydrated  acid  also  acts  as  a  dehydrator,  although  in 
some  cases  it  gives  somewhat  different  products.  The 
hydrocarbons  obtained  from  the  various  alcohols  examined 
are  as  follows: — Pinacoliue  alcohol  yields  tetramethyl- 
ethylene  ;  cyclohexanol  (synthetical),  tetrahydrobenzene 
(naphthylene)  ;  5-methylcyclohexanol,  ruethyieyelohexene  ; 
menthol,  meuthene  ;  dextro-borneol  with  hydrated  oxalic 
acid  gives  an  optically  active  terpene,  melting  at  3° — 1°, 
and  having  an  [a]„  cf  8' 12s,  whilst  with  the  anhydrous 
acid  two  different  terpenes  are  obtained;  1-evo-borneol  gives 
an  optically  active  terpene;  1 : 3-dimethyl-3-cyclohexaool 
yields  a  hydrocarbon  of  the  formula  C\HH,  which  boils  at 
126° — 127°,  and  has  an  [a]„,  +  95';  l-inethyl-3-ethyl-3- 
cyclohexanol  ,  a  compound,  09HI4,  boiling  at  148° — 149c, 
and  having  [a]„  =  +  56-8°;  1 : 3-dimethy l-4-isopropyl-3 ■ 
cyclohexanol,  a  hydrocarbon  boiling  at  180° — 182:,  and 
having  [o]„  =  88  -53  ;  and  methylf enchylalcohol  gives  a  com- 
pound which  boils  at  172° — 173°  C,  has  an  [a]„,  +  19-68°, 
and  may  he  regarded  as  the  first  known  nieth)  1-terpeue  of 
the  formula  CUH,8  (methylfenchene). — T.  II.  P. 
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\ilm-derieativcsof I 

\  Esters.     I.   \  ignon  ami  F  . 

iiptes  Road.  133,  [17],  641— 643. 
(is  reducing  d-arabinose  and  rhamnose,  the  arabitol   and 
rhunnitol  formed  were  found  to  have  do  reducing  action  ou 
l-'el.Hn"'-     solution,     but     on   completely    nitrating    th. 

-     the    nitre-derivatives    had    a    strong    reducing 

.  -  egest  the  following  explanation  of  the  fact 
that  Fehling  solution  is  reduced  by  the  mtro-derivatives  of 
M-hvdric  alcohols,  where  »  is  not  less  than  4.  It  is  known 
that  aldehydic  hydrates  are  readily  formed  where  the  rest 

of  the  molecule  is  acidic  or  electro  negative  in   its  character 
_,,.  il((UIl.  (chloral  hydrate)  is  stable,  while 

I'll  .CH(OH),is  non-existent.    The  action  of  nitric  acid  on 
these  alcohols,  'then,  is  in  the  first  place  to  nitrate  the  CHOH 
ips,  and  to  oxidise  the  terminal  CH,01I  group  :— 

(CHOH).<  H.<'11        |HNQj  = 
(ill 
.CH(N03).CH<  -    HNOs  +   HjO 

Nni 

the   nitrous   acid   so  formed    immediately   reacts   on   the 
.11  nil ).  group  Q 

.CHfNO^.CHcf         t  NO. OH  = 

,OH 
.CH(N03).CH<  -i-  H20 

x>.\< ' 

and  the  potash  of  the  Folding's  solution  converts  this  into 
an  aldehydic  group,  which  then  reduces  the  Fehling — 

-111 
..  H(NO,).CH<  +  KOH  = 

N)NO 

.(  U(N03).CHO  +  KNO,  +  H„0. 

Unless  there  be  at  least  two  internal  .CHON02  groups, 
the  acidity  of  the  molecule  is  insufficient  to  allow  of  the 
formation  of  the  terminal  .CH(OH)2  group.  Tollens' 
pentaerythritol,  which  contains  only  CH,OH  group-, 
and  the  nitro-derivative  of  which,  C(CH2ON02)4,  though 
containing  font  ONOj  groups,  does  not  reduce  Fehling, 
-upport  to  the  authors'  view. — J.  T.  D. 

Albumin  ;  Formation  of  an  [satin-Derivative  of . 

.1.  1  rnezda.     Comptes  Rend.  133,  [14],  517—518. 

liv  reacting  on  albumin  with  hypochlorous  acid,  reducing 
the  product  with  zinc  and  hydrochloric  acid,  distilling  with 
m,  and  extracting  the  distillate  with  ether,  a  whitish 
crystalline  product  is  obtained,  which  after  long  desiccation 
sulphuric  acid,  gives  brown  needle-shaped  crystals  of 
a  neutral  BubstaD.ce,  insoluble  in  water,  but  soluble  in 
alcohol  or  ether.  This  substance  gives  the  distinctive 
reactions  of  chlorisatiu.     The  yield  is  very  small.— J.  T.  D. 

i)   uii    <,/'  Hydrogen  higher  than  the  Dioxide;  Supposed 

of  an .     W.  Ramsay.     Proc.  Chem.  Soe. 

17,  [241],  197. 

Bach  (this  Journal,  1900,863)  has  stated  that  evidence 
be  obtained  of  the  existence  of  a  peroxide  of  hydrogen 
higher  than  the  dioxide,  by  comparing  the  amount  of 
oxygen  evolved  from  peroxide  on  treatment  with  per- 
ganate  with  the  weight  of  the  peroxide  present  in 
solution,  as  determined  by  titration  with  permanganate. 
It  was  suggested  by  Armstrong  (l'roc.  Chem.  Soc.  1900, 
16,  154)  thai  the  discrepancy  should  be  attributed  to  the 
formation  of  persulphunc  acid  and  Cai'o's  acid,  due  to  the 
a.-tion  of  the  peroxide  on  the  sulphuric  acid  present,  during 
the  titration.  The  author  now  shows  that  if  peroxide  be 
added  to  a  mixture  of  sulphuric  acid   with  permanganate, 


all  the  oxygen  is  evolved,  but  that  if  the  permanganate  he 
added  to  a  mixture  of  peroxide  with  sulphuric  acid,  only 
a  partial  evolution  of  oxygen  takes  place,  for  neither 
persulphurio  acid  nor  Cam's  acid  is  readily  attacked  by 
permanganate.  Ou  the  other  hand,  if  acetic  acid  be  sub- 
stituted f.>r  suiphurie  acid,  the  amount  of  oxygen  evolve! 
corresponds  exactly  with  the  amount  of  permanganate  added, 
whether  the  latter  be  added  to  a  mixture  of  peroxide  and  I 
acetic  acid,  or  whether  the  peroxide  be  added  to  a  mixture 
of  permanganate  and  acetic  acid. 

Trinitrobenzene  ami  Trinitrotoluene;  Reduction  of  -  M 
with  Hydrogen  Sulphide.  .1.  15.  Cohen  nnd  H.  1).  Dakin.  I 
Proc.  Chem.  Soc.  1901,17,  [242],  214. 

l'.v   the    reduction    of  1 : 3 : 5-triuitrobenzene  and  2:4:6-tri-I 
nitrotoluene  in  alcoholic  solution  with  hydrogen  sulphide  in 
presence  of  a  trace  of  ammonia,  the  corresponding  diuitro- 1 
liydroxylumiue  compounds  are  formed — 

C6H,(NOs)3  +  2H..  =  C6H8(NO,)jNHOH  +  H20. 

Dinitrophenylhydroxylamine  is  an  orange  crystalline  sub- 1 
stance,  m.  pt.  1 1 4' —  1 1 6°,  soluble  in  alcohol,  benzene,  and  in  I 
hot    dilute    hydrochloric    acid ;    dimtrotolylhydroxylamine  I 
crystallises  from  benzene  in  yellow  rhombohedrol  crystals  V 
and  from  dilute  hydrochloric  acid  in  needles,  m.  pt.  143°— 
145°,     Both  compounds  reduce  alcoholic  silver  nitrate  and 
Fehliug's  solution  ;  they  are  slowly  decomposed  on  boiling 
with  dilute,  more  rapidly   with  concentrated   hydrochloric 
acid,  yielding  the  amino-compounds  and  losing  oxygen — 

C6H3(NO;)2NHOH  =  C6H3(N02)2NH2  +  O. 

In  the  case  of  trinitrotoluene,  the  nitro-group  in  the  ortho- 
position  undergoes  reduction,  a  curious  fact,  seeing  that 
ammonium  sulphide  effects  the  reduction  of  the  para-uitro- 
group.  The  2:4-dinitro-6-toluidine,  obtaiucd  by  the  action 
of  strong  hydrochloric  acid  on  dimtrotolylhydroxylamine, 
is  a  colourless  substance  crystallising  in  needles  and  melting 
at  212°— 213°. 


Ibon  and  Steel  Institute. 

A  research  scholarship  or  scholarships,  of  such  value  as 
may  appear  expedient  to  the  Council  of  the  Iron  and  Steel 
Institute,  from  time  to  time,  founded  by  Mr.  Andrew 
Carnegie  (Vice-President),  who  has  presented  to  the  Iron 
and  Steel  Institute  64,  1,000  dol.  Pittsburg,  Bessemer,  and 
Lake  Krie  Railroad  Company  5  per  cent,  debenture  bonds 
for  the  purpose,  will  be  awarded  annually,  irrespective  of 
sex  or  nationality,  on  the  recommendation  of  the  Council 
of  the  Institute.  Candidates,  who  must  be  under  35  years 
of  age,  must  apply,  on  a  special  form,  before  the  end  of 
March,  to  the  Secretary  of  the  Institute. 

The  object  of  this  scheme  of  scholarships  is  not  to 
facilitate  ordinary  collegiate  studies,  but  to  enable  students 
who  have  passed  through  a  college  curriculum,  or  have 
been  trained  in  industrial  establishments,  to  conduct 
researches  in  the  metallurgy  of  iron  and  steel  and  allied 
subjects,  with  the  view  of  aiding  its  advance  or  its  applica- 
tion to  industry.  There  is  no  restriction  as  to  the  place 
of  research  which  may  he  selected,  whether  university, 
technical  school,  or  works,  provided  it  be  properly  equipped 
for  the  prosecution  of  metallurgical  investigations. 

The  appointment  to  a  scholarship  shall  be  for  one  year, 
but  the  Council  may  at  their  discretion  renew  the  scholar- 
ship for  a  further  period,  instead  of  proceeding  to  a  new 
election.  The  results  of  the  research  shall  be  communicated 
to  the  Iron  and  Steel  Institute  in  the  form  of  a  paper  to  be 
submitted  to  the  annual  general  meeting  of  members,  and 
if  the  Council  consider  the  paper  to  be  of  sufficient  merit, 
the  Andrew  Carnegie  Gold  Medal  shall  he  awarded  to  its 
author.  Should  the  paper  in  any  year  not  be  of  sufficient 
merit,  the  medal  will  not  be  awarded  in  that  year, 
lly  Order  of  the  Council, 

Bennett  II.  Bitouoii, 

Secretary. 


h 
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[N8TITDTION    OF    Mini  v.     IND    Minn 

Ebb  Council  of  the  Institution  of  Mining  and  Mi 
nave   pleasure    in    announcing   thai   a  gold     medal    and 
premium  of  the   value  <>f  fifty  guineas,   presented   bj     h 
Consolidated   Gold  Fields  of  South   Africa,  Ltd.,   will  be 
■warded   annually    by   the    Institution    on   the   following 
conditions,  namely  : — 

1.  The  award  will  he  made  by  a  committee  of  throe 
gentlemen  who  will  be  nominated  by  the  Council  of  the 
institution. 

2.  The  first  award  will  be  made  in  June  1902,  and  suc- 
ceeding awards  in  June  in  each  year. 

:i.  The  gold  medal  and  premium  will  be  awarded  to  the 
author  of  the  paper  of  highest  merit  contributed  to  the 
[transactions  by  any  member,  associate,  or  student  of  the 
Institution,  dining  the  preceding  session,  upon  the  mining, 
treatment,  or  reduction  of  gold  ores. 

Whilst   the  Council  do  not  deem  it  expedient  to  Sftt'eifj 
■Dy  exact   Bubjeet  within  the  limits  above  stated,  a  list  of 
Suggestions    of    suitable  subjects    is    sent    herewith  for  the 
■i-Mstauce  of  those  intending  to  submit  papers. 
By  Order  of  the  Council, 

('.  McDermed, 

Secretary. 

The  following  subjects  are  suggested  as  suitable  for  papers 
in  connection  with  the  Annual  Gold  Medal  and  Premium,  of 
the  value  of  Fifty  Guineas,  to  be  awarded  by  the  Institution 
■of  Mining  and  Metallurgy  : — 

The  comparative  merits  of  Wet  and  Dry  Crushing. 

•Crushing  Machinery. 

Ore  Sampling  Apparatus  and  Methods. 

-Design,  construction,  and  erection  of  Stamp  Batteries. 

Milling  practice  and  amalgamation. 

The  Relative  Value   of   Diamond   and   Electric  Rock 

Drills. 
Boring. 
The   testing,  upkeep,  and  life   of  Winding  Ropes  for 

deep  level  Shafts. 
Shaft-sinking ;  Timbering  ;  Plant ;  sizes  for  deep  level 

Shafts,  &c. 
Hoisting  Engines  for  deep  level  Mines. 
Ventilation  of  deep  level  Mines. 
Explosives. 
Lighting. 

Pumping:  electric,  steam,  hydraulic,  and  air. 
The  Geology  of  the  Rand,  with  special  reference  to  the 

extension  of  the  Main  Reef  Series  east  and  west  of 

present  known  boundaries. 
Methods  of  prevention  of  over-winding. 
The   merits   of  Compressed    Air,    as   compared   with 

Electricity,  for  transmission  of  power. 
The  transmission  of  energy,  by  electricity,   in  Gold- 
milling. 
The  best  method  of  Laying-out  a  Mine  and  of  Stoping 

the  Reefs  when  dipping  at  a  slight  angle. 
Mine  Sampling  and  Estimation  of  Ore  Reserves. 
Sorting  Appliances,  and  advantages  of  sorting. 
The  influence  of  Crushing  on  the  Rand  Conglomerates. 
Recent  developments  in  Cyaniding  and  in  Chlorination. 
Methods  of  treatment  of  Slimes. 

^eto  Books!* 

The  Laboratory  Companion  to  Fats  and  Oils  Indus- 
tries.      By    Dr.    J.    Lewkowitsch,    Consulting    and 
Analytical  Chemist  and.  Chemical   Engineer,  &c.     Mac 
millan  and  Co.,  Ltd.,  London.    1901.     Priee6s.net.    The 
Macmillan  Company,  New  York. 
Svo  volume,  containing  preface,  table  of  contents,  and  141 
pages  of  text,   with,  finally,  the  alphabetical   index.     The 
work   is  divided   into   three   parts  : — Part  I.  System    \m> 
Examination  or  Fats  and  Waxes.     This   again  is  sub- 
divined  into  :  A.   System  of  Fats  aud  Waxes.     1!.   Saponifi- 
cation of  Fats  and  Waxes  ;  and  C.  Examination  of  Puts  and 


Fatty    Acids,  &c.,   with    tl  astants, 

values,  and   chief  properties,  and  finally  their  occurrences. 

1 1    is  di  ."•■  'i  to  tl,.'  Fats, id   H 

i  in'    Commeri  i  u.    Prodi  cts    i       i  tr.      It 

comprisi      i  if  tables  n 

specific  value,  use,  or  occurrence.     A.  Fal 

and  their  '  tnd  Variah  I     •  omnicr- 

cinl  Products  of  the  Fats  and  Oils  Indu  I  ad 

h  eve  l.   Lubricants.     2.  Wool  Oil 
Oils— Degras.     I.  Oxidised  Oils.     S.  Vuli  0. 

Candle    Making         7.  Sup    Manufacture.       8.  Glycerin. 
III.  A  series  of  General  rabies,  principally  referring 
to  Thermometric  Scales,  LTydxom  ter  Degrees,  and  Spei 
Gravities  of  Acids,  Common  Silt  Solutions,  and  Alcohol. 

Ferments  and  their  Actions.  Bj  Cari  Oppbxheimi 

M.D.,    Ph.D.     Translated    by  C.    V.    Mitchell,    B.A. 
i 'bus.  Griffin  and  Co.,  Ltd.,  I  1901. 

Price  Is.  fid.  net. 

Tins  work,  commencing  with  author's  and  translat 

and  a  table  oi  content  i,  fill 
a  systematic  bibliography  of  works,  treatises,  and  papers 
bearing  upon  the  general  subject.    These  are  classified  as 
follows:    -1.  Text-books,     n.  Ferments  and  Fermentu 
in  general.     Nature  of  Ferments,  &c.     III.  :ion 

of  Ferments,  &c.  IV.  Physiological  Action.  V.  Disiri- 
bution,  VI.  Digestion  and  Proteolytic  Ferments  generally 
VII.  Pepsin,  VIII.  Trypsin.  IV  Decomposition  ol 
Prote'ids.     X.  Papain.     XL  Rennet.    Ml.  D  .III. 

Cytase,  &c.  XIV.  Ferments  of  Disaccharides.  XV.  Fer- 
ments decomposing  Glucosides.  XVI.  Other  Uydrolytic 
Ferments.      XVII.    Lactic    Acid   Fen  XVIII. 

Alcoholic  Fermentation.  XIX.  Oxydases.  XX.  Oxidising 
Fermentations.     XXI.  Miscellaneous  l{. 

After  this  follows  a  list  of  abbreviations  and  the  alpha- 
betical indexes  of  subjects  and  authors.  'The  work  itself  is 
subdivided  into  General  and  Special  Parts.  Tin:  GENERAL 
Part,  alter  its  introduction,  runs  the  following  course. 
I.  Definition  of  a  Ferment.  II,  Chemical  Nature.  III. 
Influence  of  External  Factors  on  Ferments.  IV.  Mode  of 
Action  of  Ferments.  V.  Physiological  Action.  VI.  Secre- 
tion of  Ferments.  VII.  Importance  of  Ferments  to  tin- 
Vital  Process.  Special  1* at; i .  A.  Tin-  limn  olytic 
Ferments.     B.  The  Oxidising  Ferments, 

Die  Brennstoffe  Deutschlands  und  deb  Obrigen 
Lander  dei;  Eude,  oxd  die  Koiilenxoth.  Von  Dr. 
Ferd.  Fischer,  Professor  an  der  Universitiit  Gottingcn. 
Friedrich  Viewee  und  Sohn,  Braunschweig.  1901. 
Price  M.  3.00. 

Svo  volume,  containing  preface,  table  of  contents,  and 
subject-matter  tilling  107  pages.  The  subject  of  this  work 
is  treated  under  three  principal  heads.  1.  The  Fu  :Is  of 
Germany.  II.  Demand  for  Coal  in  the  remaining  Countries 
of  the  World.  III.  The  Coal  Famine.  Germany  is  de- 
scribed as  the  richest  country  of  Europe  in  coal,  the  demand 
during  the  last  year,  1900,  representing  a  money  value  of 
over  one  milliard  of  marks.  England,  it  is  said,  in  fifty 
-,  will  be  threatened  with  a  partial  exhaustion  of  coal 
supply.  As  fuel,  Germany  at  present,  it  is  said,  counts 
upon  wood  and  peat  as  well  as  coal,  anil  the  author  strongly 
lies  scientific  economy,  in  order  'bat  these  indis- 
pensable treasures  may  be  extended  us  far  as  possible  to 
future  generations. 

Dm  Normalelemente  und  ihri.  Anwendlng  in  der 
Elektrischen  Messtechnik.  Von  Dr.  W.  Jaeger, 
Kaiseil.  Professor,  Mitglied  der  Phys.-Tech.  Reichsanst. 

in   Charlottenhurg.     William  Knapp,  Halle   a.   S.     190:;. 
Price  M.  C. 

Following  the  preface  and  table  of  contents  arc  117 
pages  of  text,  illustrated  with  38  wood  engravings.  Then 
follow  an  appendix  with  tables  for  the  Electromotive  Power 
of  the  Clark's  and  the  Cadmium  Element  iD  inf.  \ 
between  lo3  and  30°  C.,  a  bibliographic  li-t,  and  finally 
thc  alphabetical  indexes  of  authors  and  subject  -  matter. 
The  work    is  divided   into  four  parts.     I.  Definition   and 
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■       IT  Theory  of  the 

;     ments 
.     Standard  and 

!.  ,  .  nits. 

..        ,,...■       A    Handbook    of     Practical 

■    '  on  Pirsonal 

ormerly  Manager 

in  Company  and  Leader  of  African 

'  rosby   Lockwood  and 

Court,   Lndg  ite  Hill,  London. 

lume  arranged  as  a  pocket-book.     Ai 

-  Camp  Cabinet,  designed  by  the 

or.     The  aim  of  the  (  onipiler,  it  is  stated,  is  to  furnish 

portable   form,  with  information, 

important   in  his  quest   for  the  gold,  hut  hitherto   spread 

pgh  a  number  of  volumes,   the   bulk   of   which  makes 

their  "carriage    in  such  expeditions  all  hut  impracticable. 

r  the  preface  ami  table  of  contents  follow  178  pages  of 

subject-mutter  and  the   alphabetical   index.     The  subject- 

Iself  is  subdivide <1  as  follows:— I.  Kinds  of  Kocks. 

II.  Condition,  Structure,  ami  Arrangement  of  RockMasses. 

III.  Mineral,-  associated  with  Cold.  IV.  Gold  io  Africa, 
Banket  Formation.  V.  Methods  for  the  Preliminary  De- 
termination of  Gold  in  Quartz  and  Ores.  VI.  Prospecting 
for  Alluvial  Gold  or  Placer  Deposits.  VII.  Prospecting  for 
Ann:.;.  -  Wins  and  Rocks.  VIII.  Tables  of  Character- 
istics of  Miner.  50  of  Blowpipe  Analyses  of  Ores. 
Am                 irton's  Test  for  Gold.      Gold  Assay  by  the 

Intimation  of  Gold  in  Alloys. 

CKEMIbCH-TECHNISCRES   RepERTOBIDM.      Ueler-ichtlieher 

Bericbt  fiber  die  neuesten  Erfiudungen,  Fortschritte  und 
Verb.-  'ieiu  Gebiete    der  technischen  und 

industriellen'  Chemie,  niit  Hinweis  auf  Maschinen, 
Apparate  und  Literatur.  Herausgegeben  von  Dr.  Emu 
jv,  :  Jahrgang.      1901.       Erstes   Halbjahr. 

Er?te     Halfte.         E.    Gaertner's     Yerlagsbuchhaudlung, 
Hermann   II. lyfelder,   Schouebergerstr.  26,  Berlin,   S.W. 
1902. 
Tins  is  the  number  of  the  '*  Repertorium  "  for  the  first  half 
of  the  first  half-year  of   1901,  and  it  treats  of  the  following 
.subjects  of   chemical  technology  : — I.    Building   Materials. 
Dyestuffs,   Dyeing,  and  Printing.      III.  Fats,  Oils  and 
Illumi'nant-.   and'  Fuels.      IV.    Fermented   Liquors.      V. 
Tanning,  Leather,  and    Glue.      VI.  Textiles.     VII.  Glass 
and   Earthenware.      VIII.    Wood  and  Horn.      IX.  India- 
rubber  and  Gutta-percha.     X.  Cements  and  Adhesives,  &e. 
XI,  Spirit  and  Oil  Varnishes,  and  Paints.     XII.  Metals. 

-  kct  Li  t  or  Wokks  ox  certain  Chemical  Ibdds- 
iiiiks.  including  Destructive  Distillation,  Mineral  Oils 
and  Waxes,  Gas  Lighting,  Acetylene;  Oils,  Fats.  Soaps. 
and  Perfumery;  Paints,  Varnishes,  Cuins, 
Resins  ;  Paper,  and  Leather  Industries, — in  the  Library 
Office.  Patent  (  mice  Library  Series 
No.  7.  Bibliographical  Series  No.  -J.  Printed  for  His 
Majei  I  'thee,  by   Darling  and   Son,   Ltd., 

Sin.t,   London,   E.      Published   at    the 

!   .  Southampton  Buildings,  Chancery  Lane, 
London,  W.C.     1901.     Price  6rf. 

ili.N   TO   Till     Sri  DT   OF  CHEMICAL  PHILOSOPHY, 

Xbe  l  f  Theoretical  and  Systematic  Chemistry. 

Bj    Uniivii   A.  Tildes,  D.S.  Professor  of 

Chemistry  in  the  Royal  College  of  Science,  London. 
li  th  edition,  completely  revised  and  re-arranged,  with 
ansv.  Longman-.  Green,  and  Co.,  39, 

Paternoster  Row,  London.  Also  New  York  and  Bombay, 
tool.     Price,  is.  id.,  or  wiihout  answei 

lumc  containing  |  .ble  of  contents, 

subject-matter,   :'.  pages   of   exercises, 

i„,l.  and  24  pages  of  answers  to 

subdivided  into  three  sei  ti.ms  :  — 

and  (hem  II. 

Metalloids,   Metals,    The  Periodic 

.  of  Compounds).      III.  Chemical 


(Conditions    of     Chemical    Change,      I 
Effects   of    Chemical     Action,    Heat   of    Combination   and 
Combustion,    Electro-  Ciieinic.il    Decomposition.    S 
Union). 


CraDe  Import. 

I.— GENERAL. 

Patest  Law   Ami  \ 
Standard,  Dec.  14,  1901. 
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Sir  Herbert  Jekyll,  replying  to  the  Memorial  of  the? 
Association  of  Chambers  of  Commerce  on  the  subject  of  the 

Amendment  of  the  Patent  Laws,  says:  — 

"  1  am  directed  by  the  Board  of  Trade  to  advert  to  your 
letter   of  the    Kith   October,   addressed  to    the    Pi 
transmitting  a  copy  of  resolutions   adopted    by   the  Asso- 
ciation of  Chambers  of  Commerce  of  the  United  Ki 
at  its  recent  conference  at  Nottingham,  in  favour   i  t  t; 
Amendment  of  the  Patent  Law  in  certain  particulars,  an  I 
reply.  I    am   to    say    that   Mr.    Gerald    Balfour  has  givi 
institutions  for  the  drafting  of  n  Bill  to  ti'wc  effect  to  the 
recommendations  of  Sir  Edward  Fry's  Committee,  and  tl 
His    Majesty's    Government    will    consider  in   due   coi 
whether  the  Bill  shall  be  introduced  next  Session.' 

The  Council  of  the  Association  have  resolved  to  apply  to 
the  President  of  the  Board  of  Trade  to  receive  a  deputation 
iu  support  of  the  resolution  adopted  at  the  autumnal  meeting. 

Patent  Law  Reform. 

Chem.  Trade  J.,  Dec.  14,  1901. 

At  a  meeting  ot  the  Board  of  Directors  of  the  Manchester 
Chamber  of  Commerce,  on  the  11th  inst.,  it  was  intimated 
that  the  Council  of  the  Association  of  Chambers  of  Com- 
merce had  decided  to  arrange  for  a  deputation  to  the 
President  of  the  Board  of  Trade,  for  the  purpose  of  urging 
the  importance  of  introducing,  in  the  next  session  of  Par- 
liament, a  Bill  for  the  reform  of  the  Patents  Act,  1883,  on 
the  lines  of  the  resolution  passed  by  the  representative 
conference  held  in  Manchester  last  June,  and  afterwards 
adopted  by  a  general  meeting  of  the  Association.  It  is 
expected  that  the  deputation  will  include  delegates,  not  only 
of  various  Chambers  of  Commerce,  but  also  of  several 
powerful  bodies  specially  representing  the  leading  industries 
of  the  country. 

Mineral  Prodlction  of  India. 

Imp.  hist.  J.,  Dee.  1901. 

The  production  of  petroleum  in  Burma  has  rapidly 
advanced,  being  nearly  twice  as  great,  in  1899  and  1900,  as 
in  1897  and  1898.  In  1900,  Burma  yield.- 1  30,974,000  galls., 
and  Assam,  753,000  galls.  In  spite  of  the  large  increase 
in  output,  the  supply  is  insufficient  for  the  needs  of  the 
Indian  market,  and  two-thirds  of  the  requirements  have 
to  be  imported.  Saltpetre  is  largely  produce.!  for  export, 
especially  in  Behar,  though  it  is  less  in  demand  than 
formerly,  owing  to  a  decline  in  its  use  for  gunpowder,  food 
preservation,  and  manure.  The  shipments  from  Calcutta, 
in  the  last  five  years,  have  averaged  about  20,000  tons. 
Madras  exports,  mainly  to  England,  a  considerable  quantity 
of  manganese  ore.  The  extraction  of  mica  has  gone  on  for 
many  years  iu  Bengal,  and  this  mineral  has  recently  been 
obtained  in  increasing  quantities  from  Madras.  Tin  mining 
is  carried  on  by  Chinese  in  Lower  Burma. 

II.— FUEL,  Etc. 

Petroleum  in  Canada. 

n.  Trade  J.,  Nov.  28,  1901. 

According  to  a  report  of  the  Ontario  Bureau  of  Mines, 

there  was  a  slight  decrease  in  the  output  of  crude  petroleum 

in     1900,    as    compared    with     1899,    the     figures    being 

23,881,783   imperial  galls.,  iu  1900,  a-  against   23,615,963 

galls.,  in  1899.     The  total  value  of  the  substances  rennet! 
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There  was  :i  diminution  in  the  quantity  of  gas  ai 
oils,  as  compared  with  1899,  and  an  increase  in  the  pro- 
duction of  pnraffin  was  and  candles.  The  falling  oil'  in 
gas  oils  is  due  to  the  fact  that  crude  oil  is  now  used 
instead  of  gas  oil  in  the  making  of  gas.  For  a  long  time 
crude  oil  could  not  be  employ.  .1  to  advantage  for  this  pur- 
pose, because  too  much  free  carbon  was  generated  i..  the 
retorts,  ultimately  choking  up  the  mains,  and  blackening  the 
ceilings  and  walls  of  rooms.  This  difficult}  has  now  been 
overcome,  and  gas  producers,  on  equal  terms,  now  prefei 
crude,  to  the  product  of  crude,  gas  oil. 

Gas  and  Oil  Industry  in  Germany, 

J.f.  Gasbeleucltt.  1901,44,  [41],  751—755. 

The  German  Association  of  Gas  and  Water  Managers 
addressed   a  memorial,   on  Dec.   31,   1900,   to  the  Federal 
Council  of  Germany,  praying  for  the  importation  of  duty- 
free mineral  oil  for  the  manufacture  of  carburetted  water- 
gas.     The  memorial  drew  attention  to  the  fact  that   the 
Council  was  empowered,  under   par.    1   of  No.    29  of  the 
Customs  laws,  to   allow  mineral    oil,  destined    for   industrial 
uses,  oth.er  than  the  manufacture  of  lubricating  or  burning 
oil,    to   pass   free   of    import    duty.     It    then    referred   to 
the  recent  increase  in  the  cost  of  gas  coal,  and  the  conse- 
quent  desirability    of   processes   for   the   manufacture   of 
illuminating   gas,   other   than   the  eoal-gas  process,  being 
available  for  adoption  in  gasworks.     Among  such  processes, 
that  of  carburetted  water-gas  manufacture  has  been  adopted 
in    America,   England,   and   Belgium,   where   the  mineral 
oil   residues  required  are   obtainable    duty-free,  and  at   a 
low  price.      Iu   Germany   the  existing   scale    of   Customs 
duties   imposes  an  import  duty  of  6  or  10  marks  per   100 
kilos.,    according    to    the    specific    gravity,    on    such    oil 
residues,   and  as  there    is  no    good   native   substitute  for 
them,  the  manufacture  of  carburetted  water-gas  is  thereby 
precluded.     The  residues,  or  oils  suitable  for  that  manufac- 
ture, are  by-products  in  the  production  of  burning  oil  from 
crude  petroleum,  and  hence  are  produced  chiefly  in  America 
and  Kussia,  though  also  in  Galicia  and  Koumania.     Of  late 
years,  large  quantities  have  passed  through  German}-  from 
Galicia,  for  use    in    carburetted  water-ga'  manufacture  iu 
Belgium.     The  high  Customs  duty,  however,  prevents  their 
use  in  Germany.      The    percentage   of    residues  or  heavy 
oils  obtained  from  crude  petroleum  varies  with  its  origin, 
and  is,  for  the  chief  varieties,  as  follows  : — Pennsylvania. 
10—20;  Ohio,  35  —  50;   Baku,  36—60;   Galieian,  30—45; 
and  Roumanian,  25 — 35.      Great  quantities  are  consumed 
as  fuel,  and  some    is   worked    up  in    the  manufacture  of 
lubricating  oil  and  paraffin.     In  America,  however,  so  much 
is  used  in   making  carburetted  water-gas,  that  many  towns 
are  supplied  entirely  with  that  gas  instead  of  coal-gas.     In 
Europe,  especially  England,  great  quantities  of  American 
and    Russian   oil    residues   are    now    used    in    carburetted 
water-gas  manufacture,  but  the  residues  from  the  Galieian 
and  Roumanian  distilleries,  which    could  more  readily    be 
brought    to    Germany,    are  at    present    used    as    fuel    at 
the  place   of   production.     There    is    an  annual  output  of 
about  26,000  metric  tons    of    petroleum  from  Alsace  and 
Hanover,  but  there  seems  no  prospect  of  this  being  increased, 
or  of  there  being  other  supplies  of  native  German  petro- 
leum.     Residues,  or  gas  oils,  amounting  to  about  12,000 
metric  tons  annually,  are  produced  in  the  manufacture  of 
burning  oil,  &c,  from  liguite,  in  Saxony-Thuricgia  and  at 
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above  7n  '  C.     The  mem  .rial  prayed  <]     I 
allowed  to  pass  duty-free,  when  destined  for  use  iu  public 
gas  works  in  Germany. 

Oil  gas  is  applied  universal!}  for  lighting  railway  car- 
riages, lighthouse-,  beacons,  and  buo}  I ,  but  :.  aore  extended 
use  of  it  ui  Germany  is  hindered  b}  the  Customs  duty  on 
imported  mineral  oil  This  duty,  which  ostensibly  protects 
the  small  group   of  oil  producers    in  Gi 

('.  marks  on  all  mineral  oil  except  lubricating  oil,  on  which 
it  is  10  m.  per  100  kilos.,  including  the  weight  of  tin  . 
barrels.  If  imported  in  bulk,  25  per  .cut.  is  added  to  the 
duty,  calculated,  according  to  the  above  scale,  on  the  net 
weight  of  oil,  as  au  allowance  for  the 
Oil  of  higher  specific  gravity  than  0-830  is  classed  as 
lubricating  oil,  and  as  the  specific  gravity  of  the  cheap  gas 
oils  exceeds  this    limit,  they  are  to   the   higher 

duty.  Heuce,  whereas  petroleum  residues  suitable  for  gas 
making  could  he  bought  for  about.'.1  m.  per  100  kilos,  in 
1898,  the  import  duty  amounted  to  12',  m.,  or  three  to  four 
times  their  value.  In  1S98,  the  German  gas  oils  eost  s  m., 
but  they  now  sell  for  12  to  14  in.,  and  are  inferior  for  gas 
making  to  the  foreign  petroleum  residues,  which  are  now 
worth  i  to  5  m.  per  100  kilos,  exclusive  of  duty. 

The  German  State  railways  use  about  12,000  metric  tons 
of  gas  oil  per  annum  for  making  oil  gas,  and  there  is  uo 
doubt  that  they  now  pay  for  it  7  to  8  m.  per  loo  kilos. 
more  than  they  would  if  the  foreign  petroleum  residue- 
were  admitted  duty-free,  and  so  competed  on  equal  tei 
with  the  home  products.  The  recent  rise  in  the  price 
of  oil  has  almost  ruiued  German  oil  -  gasworks,  which 
supply  gas  under  contract,  as,  though  the  foreign  oils  have 
risen  only  \h  in.  in  value,  the  German  oils,  owing  to  the 
protective  duty,  have  risen  at  least  S  m.  per  100  kilos. 

Actually,  burning  oil,  paying  the  lower  import  duty  of 
p.r  luij  kilos,  net,  is  obtainable  iu  Germany  for  16  m., 
at  which  price  it  comes  into  competition,  for  gas  making, 
with  the  intrinsically  less  valuable  gas  oils  of  home  produc- 
tion, an. I  th.  foreign  petroleum  residues,  which  pay  tin 
higher  rate  of  duty.  A  moderate  duly  of  2  to  3  m.  on 
these  residues  might  lie  justified,  as  ^'protection  of  the  home 
petroleum  industry,  but  as  the  other  products  of  thai 
industry  fetch  good  prices,  it  seems  unnecessary  to  protect 
the  gas  oil  by  any  duty  on  imported  residues.  The  German 
oil  works  are  earning  good  dividends,  while  the  oil-gas 
works,  in  which  fully  as  much  capital  is  invested  and  more 
men  are  employed,  are  hampered  by  the  duty  on  imported 
gas  oil,  and  are  tailing  behind  similar  works  iu  other 
countries.  Moreover,  cheap  oil  is  urgently  required  for 
the  manufacture  of  carburetted  water-gas  (c.f.  preceding 
abstract).  Practically  none  of  the  oil,  classed  as  lubricat 
oil,  at  present  imported  into  Germany,  is  used  for  gas 
making,  consequently  the  removal  of  the  import  duty  on 
oils  imported  for  that  purpose  would  not  prejudicially  affect 
the  Customs  returns  under  that  heading. — J.  A.  B. 
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HI,— TAR  PRODUCTS,  TETROLEUM,  Etc. 
.  Pitch  in  Gbmcamy. 
-  .  Dec.  4,  1901. 
enson   Aktii  d   Gesellschaft,  of  Stettin. 
■tar  pitch.     The  article  must  be   almost 
1  one-half  of   1  per  cent,  of  ash.     The 
the  firm  come  from  Great  Britain,  and 
per  ton.  c.i.f.  Stettin. 

IV.—  COLOURING  MATTERS,  Etc. 

bd  States  Customs  Decision. 

Bd.  of  Trade  J  .  Nov.  28,  1001. 
The  following  dyes  are  free  of  duty,  under  par.    469   of 
■  •■  alizarin  (natural  or  artificial)  ami  dyes  derived 
from  alizarin  or  from  anthracene  "  : — 


Alizari: 

Alizarin 

blue  S  A  F 

F  F 

fast  black 

li  B  3G 

S  P 

„    11  R 

black  B 

-  a  r 

., 

..     1  A 

SAC 

.. 

„     3B 

-  AE 

The  following  are  dutiable  at  the  rate  of  20  per  cent,  ad 
vat.,  under  pari  15  of  the  Tariff,  as  products  of  coal  tar,  not 
colours  or  dyes  : — "  Binitrotoluol,  reduced,"  and  "  sodium 
salt  of  amido  miphthol  sulpho  acid." 

The  following  are  dutiable  at  the  rate  of  30  per  cent,  ad 
ral.,  under  par.  15  of  the  Tariff,  as  "  coal-tar  dyes  or  colours, 
not  specially  provided  for  : — ■ 


Alizarin  browu  G 

Alizarin 

black  V  B 

„    w 

.,      N  V  B  L 

„      B 

„ 

„      F 

blue  1 

-  GR 

n 

„     G  A 

yellow 

■' 

„     S5R 

„     5K 

n 

„      A 
„      CD 

:,     B  A  u 

>* 

„    c  i;  x 

„     S  3  K 

t. 

„      3  G  P 

.,     CBB 

»i 

green 

black  (Bayer) 

„     2  B 

1  B 

» 

„   ss 
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VII.— ACIDS,  ALKALIS,  AND  SALTS. 

Carbonate  of  Baryta,  precipitated. — 
U.S.  Customs  Decision. 

Ild.  of  Trad,  J.,  Dec.  12,  1901. 

The  exemption  of  carbonate  of  baryta  from  duty,  under 
par.  489  nf  the  Tariff,  extends  only  to  the  natural  mineral 
product  known  as  "  witherite."  The  artificial  product, 
known  as  "carbonate  of  baryta,  precipitated,"  is  dutiable 
as  a  chemical  salt  or  compound,  under  par.  3  of  the  Tariff, 
at  the  rate  of  2 5  per  cent,  ad  val. 

Sclpuir  ix  Xkw-  Zealand. 

and  Mining  J.,  Dec.  7,  1901. 

The  Xew  Zealand   Mines  Department  reports  the    output 
ilphur  in  the  colony,  in  1900,  at  1,692  tons,  an  increase 
i65  tons  over  the  previous  year. 

VIII.— GLASS,  POTTERY,  AND  ENAMELS. 

BE    !'<  'TTERIE6  :    IIom  I     m, 

Arbitration. 

Trade  J.,  Nov.  23,  1901. 

arbitration  between  the  Home  Office  and  the  rnanu- 
pecial  rules  for  the  pottery 


trade,  which  was  opened  on  Nov.  7.  at  Stoke,  was  con- 
cluded on  Nov.  12.  The  substance  of  the  decision  of  the 
umpire  (Lord  James  of  Hereford)  is  as  follows:  — 

Lord  James  said  that  the  State  bad  taken  upon  itself  the 
duty  of  interference  with  trades  that  were  dangerous  to 
health  and  destructive  of  life,  and  it  was  in  the  performance 
of  that  very  important  duty  that  these  rules  had  been 
framed.  On  the  other  band,  the  Home  Office  recognisei 
that  interference  with  a  trade  which  was  a  trade  of  the 
country,  and  which  affected  the  community  as  a  whole, 
should  not  take  place  if  it  could  be  avoided.  Bearing  thest 
two  principles  in  view,  as  this  arbitration  had  proceeded,  it, 
seemed  to  him  that  the  decision,  if  not  well  considered, 
might  effect  an  injury  which  possibly  could  be  avoided. 

The  witnesses  for  the  Home  Office  had  admitted  that  the 
most   important   rules — Xos.  1    and   2— which    dealt   with 
fritting  and  the   2  per  cent,  of  soluble  lead,  would  require 
considerable  modification,  and  that  their  terms  would  have 
to   be    remodelled    before    they   could  be  accepted.     The 
employers  admitted  that  they  had  undertaken,  in  regard  to 
the  use  of  frit,  a  burden  which  they  now  said  they  could  not 
bear.     Endeavouring  to  protect  the  interests  of  all  parties, 
the  practical  course  he  suggested  was.  that  the  substance  of 
the  rules  should  come  into  effect  in  a  reasonable  time,  with 
the  exception  of  Nos.  1,  2,  and  6.  With  respect  to  these,  deal- 
ing respectively  with  the  exclusive  use  of  fritted  lead,  with  the 
maximum  of  2  per  cent,  of  soluble  lead,  and  with  the  monthly 
medical  examination  of  adult  males,  since  the  rules  of  1898 
came  into  force,  great  progress  had  been  made  in  diminishing 
the  evil.     The  percentage  of  lead-poisoning  cases  had  been 
reduced  from  12  to  3-o.     Experiments  had  been   made  by 
the  employers   in  order  to  see  how  they  could  lessen  the 
amount   of   lead,  and  the  evil  effects  of  it,  in  their  manu- 
factures, and  those  experiments  were  still  proceeding.     If 
nothing  were   done,  the   diminution   of   the  evil  would   be 
certain   and  progressive,  and  when  the  new  rules,  as  now 
revised,  came   into  existence,  that   natural   progress  would 
continue.     What   he   now   proposed    was,  not  to   let   that 
arbitration  go  on  at  present.     He  proposed  to  adjourn  it,  as 
regarded  rules  1,  2,  and  fi,  for  18  months,  with  power  then, 
if  necessary,  still  further  to  adjourn  it.     The  result  would 
he  that  those  three  rules  woc.ld  not  come  into  operation  for 
over   18    months  at  least.     He  appealed  to  the  employers 
first,  in  the  interests  of  themselves — who  must  look  forward 
to  the  dealing  with  these  rules  in  18  months'  time — to  do  all 
that  they  could  in  the  matter.     They  could  do  a  great  deal 
more  by  extending  the  system  of  fans,  making  more  general 
those  water  cisterns  into  which  dust  dropped  ;  and  some  of 
the  older  factories,  by  better  flooring  and  better  cleansing  of 
the  floors  ;  the  use  of  overalls,  &c,  should  be  general,  and 
they  should  always  be  kept  in  a  cleanly  state.     He  appealed 
to  the  manufacturers  also  to  see  whether  they  could  not 
reduce  the  quantity  of  soluble  lead  used.     He  congratulated 
them  that  they  could  make  goods  of  such  a  quality  that  they 
could  compete  with  a  60  per  cent,  tariff,  but  he  asked  them 
also  to   look  to  their  foreign  brethren,  and  see  if  they  could 
not  learn  something  from  them  in  regard  to  lessening  the 
dangers  of  the  trade.     He  would    recommend    the  Home 
Office  to  consider  whether  a  rule  could  not  be  made,  which 
should  provide  that,  upon  application  made  by  any  employer, 
showing  that  the  lead  used  in  his  factory  had  been  reduced, 
say,  to  2   per  cent,  of   solubility,  the   Home  Office  should 
exempt  such  manufacturer  from  other  rules  which  seemed  to 
press  hardly  upon  him.    If,  by  any  system  they  could  reduce 
the  lead  used  to  a  low  test  of  solubility,  then  the  necessity 
of  the  prohibitive  rules  would  be  obviated. 

With  regard  to  the  operatives,  he  also  appealed  to  them. 
There  were  two  classes  of  them,  the  adult  males,  and  those 
who  could  not  protect  themselves  so  much— the  women 
and  young  people.  He  asked  the  former  not  to  think  so 
much  of  themselves,  but  to  think  of  others  in  the  factory, 
and  to  do  all  that  they  could  in  everj  way  to  see  that  a  state 
of  things  existed  that  was  conducive  to  long  life.  It  would 
be  a  very  great  advantage  if  some  arrangements  could  be 
come  to  between  the  two,  by  which  the  employer  would  tako 
upon  himself  the  burden  of  the  Compensation  Act,  in  regard 
|  to  sickness  brought  on  by  poisonous  ingredients  used  in 
the  trade.  That  must  be  a  matter  of  agreement.  Every 
employer  would  then  desire   that   his  factory  should   be  in 
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such  a  coodition,  that  no  compensation  would  havi  to  ba 
paid.    lie  hoped  that  the  course  he  had  taken  would,  lirst, 

in  the  cause  of  humanity,  be  sufficient  \  and,  se idlj  .  would 

not  impose  the  least  burden  upon  a  trade  which,  he  thought, 
was  conducted  with  credit  to  the  country.  (See  also  this 
Journal,  1901,  475.) 

China  Clay  in  tub  Province  <>i    Florence  (Italt). 

Foreign  Office  Miscellaneous  Series,  No.  570. 

In  the  china  factories  of  this  province,  the  principal 
material  employed  is  china  clay,  imported  from  the  United 
Kingdom,  and  then  Italian  kaolin,  pegmatites,  felspars, 
quartzes,  and  other  silicious  minerals  and  earth.-..  The 
Italian  clays  have  hitherto  proved  inferior  to  the  French 
(Ilollene  and  St.  Yrieix),  and  especially  to  the  British 
kaolins  (Cornwall).  In  Sardinia,  numerous  lodes  of  china 
clay  are  said  to  exist,  but  the  clay  obtained  near  the  surface 
is  impure,  [f  the  lodes  were  dnji  to  some  depth,  hetter 
results  might  be  obtained. 

IX<— BUILDING  MATERIALS,  Etc. 

Cement:  Vaiuation  Tariff  in  Egypt. 

Bd.  of  Trad,  ./.,  Nov.  20,  1901. 

The  Egyptian  .Journal  Officii  I  for  the  16th  Not 
contains  a  Valuation  Tariff*  in  use  by  the  Egyptian  Customs 
Authorities,  for  the  purpose  of  assessing  duties  ou  cement. 
This  Tariff,  which  was  to  come  into  operatiop  on  the  13th 
iust.,  and  to  remain  in  force  for  12  months,  or  until 
denunciation,  is  as  follows  : — 


Description. 


Artificial  Portland  cement,  English  . . .  { jjj  jJ,!|"'  U 

Artificial  Portland  cement,  all  other  fin  barrels 
kinds X  in  b:r_'<  . . 

Natural  cement  of  all  descriptions....  {]"  fcjjela 

"  Valentin  Roquefort  "  and  "  Gris  Be-  ( in  barrels 
donle"  cement  (.in  bags  .. 


Valuation  t 
per  1. "no  kilos. 


£Et 
2  ■;.-,!  i 
2-00  i 
1*870 
1'620 
1-625 
1-875 
1-850 
1-100 


*  For  particulars  :is  to  the  nature  of  thes    Egyptian  Valuation 
Tariffs,  see  Bo  ir  I  of  Trad,  Journal  for  ::m1i  February  last.  p.  r.17. 
t  Duty  is  levied  on  these  valuations  at  the  rate  of  8  per  ceul.ru/  val. 
j£E=  y.O.v.O/. 

Mica  Scrap  :  U.S.  Customs  Decision. 

Eng.  and  Mining  J.,  Dec.  7,  1901. 

Small  pieces  of  mica,  which  fall  off  in  the  process  of 
thumb-trimming  mica,  do  not  constitute  waste,  but  being 
still  mica,  used  as  such,  and  not  having  lost  their  character 
as  merchantable  mica,  ate  dutiable  under  par.  1 S J ,  Act 
of  July  24,  1897.  Such  merchandise  is  not  known  as 
mica  waste,  nor  is  ther-3  any  trade  understanding  or  mean- 
ing of  the  term  "  mica  waste,"  and  it  is,  therefore,  not 
dutiable,  under  provisions  of  par.  463,  for  waste  not 
otherwise  provided  for. 

A'.— METALLURGY. 

Lead  Mining  in  England. 

Chem.  Trade  J.,  23  Nov.  1901. 

At  a  meeting  of  the  Manchester  Geological  Society,  Mr.  .1. 
Dickinson  read  a  paper,  in  which  were  given  particulars  of  the 
lead  mining  districts  of  the  North  of  England  and  Derbyshire. 
To  show  the  ehaDge  that  has  come  over  lead  mining,  the 
output  of  lead  ore  in  Derbyshire,  in  1858,  was  6,277  tons. 
In  1878,  it  diminished  to  2,0'JO  tons,  from  which  figures  it 
had  somewhat  revived  (mainly  by  the  output  of  one  mine), 
the  output,  iu  1900,  being  4,39.3  tons.  In  the  four  northern 
counties,  in  1909,  the  production  of  lead  ore  was  7,176  tons. 
Of  this,  Cumberland  produced  1,321,  Durham  3,849, 
Northumberland  520,  and  Westmoreland  1,486,  tons.  All 
these  figures  indicate  a  great  falling  off,  as  compared  with 
the  output  in  o'.den  times  In  the  three  years  ended  1768, 
the  average  annual  output  of  the  Alston  Moor  mine3  alone 
was   8,244    tons,  being   more   than    six    tdnes  the  present 


production  of  the  whole  i  ind  com  ideral 

more  than  tii.-  present  prod 

I   counties     The  diminution  had  1 a  general  throughout  thi 

«hoir  of  ill,  l  niied  Kingdom,  According  to  the  reports  ol 
His  Majesty's  inspectors  of  mines,  the  total  production  of 
lead  ore,  in  1900,  was  onlj  92,010  tons,  whilst,  during  tin- 
ten  year-  ended  1882,  it  averaged  yearly  7>,:>.'j7  tons.  Had 
the  diminished  production  been  confined  to  isolated  pis 
it  might  be  attributed  to  local   miama  ■     but  being 

national,  except  at  a  few  favoured  mines.il  must 
be  Bet  down  to  causes  over   which  this   country   had    no 
control,      t  Ine  ol  the  main  cau 
at  lo  rom  foreign  silver  and  other  mines, 

lead  was  a  nisi  lual  ■ 

Platinum  in  t  Ianada. 
Eng.  and  Mining  .1  .  1901. 

Bulletin  of  the  Ontario  Government  Assay   0 

i  says:  "The  commercial  use  of  metallic  platinum  is  being 
so  widely  extended  at  present,  and  the  consumpti 
increasing  at  sucii  a  rate,  that  ingot  platinum  is  now  q 
at  21  dels,  per  ounce,  platinum  in  tbe  ore  being  worth 
about  17  dols.  per  ounce,  according  lo  assay  value.  The 
value  of  platinum  is  not  li  kely  soon  to  dr. Tease  ;  hen  -e  any 
ore  carrying  platinum  capable   of  being  extracted  co  , 

tant  demand.     The  rise  in  value  of  platinum 

,   is  caused  by  increased  consumption  in  photographical  work, 

electric  lighting,  incandescent   lighting  mantles  heated   by 

burning  gas, instrument-making, and  van  ins  apparatus  made 

entirely  or  in  part  of  platinum,  and  other  uses  in  the  arts. 

"  Platinum     is     principally  found    in    the    native    form. 

i  occurring  generally  iu  alluvial  sands,  associated  with  garnets 
magnetite,  topaz,  corundum,  zircons,  native  gold,  and  other 
heavy  minerals.  Platinum  metals  are  found  a*  small  grains 
or  scales  of  a  tin-white  colour  «  In  n  cleaned  with  nitric  acidi 

i  The  scales  are  generally  too  line  to  catch  the  eye. 
collect  with  a  heavy  fine  sand,  as  streaks  of  brown  or  lead- 
coloured  particles,  which  are  ven  heavy,  and  can  be  con- 
centrated by  washing  with  running  water  or  by  panning. 
The  ordinary  rillles  in  a  gold-sawng  sluiceway  "ill  not 
ail  of  the  platinum  metals  to  be  found  iu  alluvial  sand, 
as  some  of  the  values  creep  over  and  are  lost.  Nor  will 
the  platinum  metals  amalgamate  with  mercury  without 
ml  treatment.  There  are  several  satisfactory  methods 
of  conccutrating  alluvial  sand-  sk  as  to  save  the  platinum 
metals. 

"  Platinum  occurs  in  the  Sudbury  mining  district  as 
sperrylite,  which  is  a  combination  of  platiuum  and  arsenic 
found  in  the  gossan  of  the  Vermilion  nickel  mine.  The 
matte  formed  by  smelting  the  nickel-copper  bearing 
pyrrhotites  of  the  Sudbury  district  contains  platinum,  which. 
is  saved  in  the  process  of  refining  the  metallic  contents. 
It  is  possible  that  closer  search  of  placer  sands  will  result 
in  finding  more  of  this  valuable  metal  in  paying  quant 
"or  working  by  hydraulic  methods." 

Lead  and  Zinc  in  Austria. 
Eng.  and  Mining  ./.,  Nov.  16,  I! 

In  1900,  the  Austrian  mines  produced  14,314  metrie 
tons  of  lead  ore,  of  which  10,904  tons  wen  from  thi 
miues  of  Carinthia.  As  compared  with  1891  .  there  was  an 
increase  of  735  ton-.  The,  output  of  metallic  lead  was 
10,650  tons,  an  increase  of  914  tons  over  1899.  In  addition 
to  this,  a  production  of  1,288  tons  of  litharge  is  reported, 
being  '239  tons  less  than  iu  ' 

The  production  of  zinc  ore,  during  1900,  amounted 
to  38,243  metric  tons,  an  increase  of  1,142  tons  over  1899. 
Of  this  ore,  21,421  tons  were  mined  in  Carinthia.  The 
production  of  metallic  zinc  was  C.742  t  'on-   le-- 

than  in  1899.  <  >f  the  zinc  produced  in  1900,  Galicia  turned 
out  the  largest  proportion,  3, 365  tons;  whilst  the  works  in 
Steiermark  turued  out  2.95S  tons. 

Chrome,  Coal,  Silver-Lead,  and  Antimony  Mines 

in  Salonica  and  Kossova  (Turkey). 

Bd.  of  Trade  J.,  Nor.  28,  1901. 

The  British  Vice-Consul  at  Uskub  states  that  the  chromo 

and  coal  miues  at  Elleshan,  the  tir^t  station  on  the  Uskuh 
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imony  nrnes, 

.      'i,   it'   really  as   rich  a*   it   is 

tmerjt,  with 

Turkey  than  in  any  other 

nd  Juduz  Bey's  silver- 

dso  considered  of  great  value, 

lity  to  Usknb  and  Elles- 

n  a  more  or  less  civilised  part   of 

i  ■  ■  in   enormous 

the    mine    was    energetically 

.   and  the   output   was  very  large,  but   only  a  small 

which    was     discovered    could   be 

ng  to  the  sudden   inrush   of  a  stream  which 

ng  from  its  actual  channel,  and  the  cost, 

s  more  than  the  owner  could  bear. 

nines,  capital  is,  according  to 

alone  required  to  open  up  a  great  store  of  wealth. 

11is..a\m.  Ore  in  Italy. 
and  Mining  J.,  Nov.  16,  1901. 

on  of  manganese  ore  in  Italy  was 
1899,  showing  an  increase 

- 

Tin  in  Alaska. 
f  Trade  J.,  May  12,  1901. 
to     the    British    Columbia    Reoiew  of    30th 
of  tin,  containing  78|  per  cent,  of 
metallic  tio.  has  been  discovered  near  York,  in  Alaska.     It 
lluvial  deposit   and  looks  like  magnetic   iron,  except 
.-    whiter.     Miner-   can  easily  detect  it,  as  the  iron 
e  a  red  powder,  whilst  the  tin  mineral  makes  a 
whit. 

The  .    report   that   they  got    1 50  to  200  lbs.  of 

ic  yard.     It  can  be  saved  by  very  little 
trouble, as  it  exists  in  auriferous  gravel,  and  accumu- 
-  in  the  sluice  bo- 

XII.— FATS,  OILS,  Etc. 

W.  Afeica). 

Foreign  Office  Annual  Series,  No.  2725. 

The  ■  0  are  valued  at   1,317,285/.,   beiDg 

the  previous  year.     The  increase  is 

nly   due    to   the   large   output  of   earth-nuts,  of  which 

;  -.12/.  were  shipped  to  Europe. 

■  ibuted  among  the  various  countries 

tin,  rubber,  Sc. ; 

earth-nuts,  85,316/.;    Germany,  earth-nuts, 

th  ants,  24,134/. ;  gum,  373/.;  rubber, 

i.iled    Kingdom,  earth-nuts,    1,212/.  ;    gum, 

product  of  the  country,  are  grown 

largi  i    iuis.     Their  cultivation  is 

commencement  of  th  -on,  about 

Jut.  .  is  planted,  and  by  November  or  December 

the  red.     1  lubber,   growing    in    three 

vari  Hi,  the  l.andolphia  Fomen- 

Ceara   tree,   is   receiving  the  attention  of 

1  as  the  future  resource  of 

ilure  of  the  earth-nut  trade. 

Wit  ny  plantations  have   been  laid  out  at 

egion  of  Mayes,  near  the   coast, 

Louis,  where  the  soil  i-  most  favour - 

-   are  encourage  1  to  prepare  only  the    best 

qualities  for  thi 

Florence  (Italy). 

-  570. 

ry  Company  (Industria  deiSaponi 
1  rentino,  an 

:  bands.     The  motive-power 
of  20  h.-p. 


Another  factory  of  scented  soaps,  employing  eight  work- 
men,   is    situated   at    Castello,   in    the  commune  of   S. 
Florentine     There  are  also  five  small  factories  of  common 
map  there,  and   two  employing  G4  hands,  in  the  commt 
of  Florence. 

XIII.  A.— PIGMENTS,  PAINTS,  Etc. 

Chide  Colour,  Unwrought  Earth:  U.S.  Customs 

Decision. 

Ed.  of  Trade  J.,  Nov.  23,  1901. 

An    unwrought   earth    which    is    used    as    a    colour    is 
dutiable  at   the   rate  of  :ii)   per  cent,  ad   vol.,  uuder  par 
of  the  Tariff,  as  a  "  colour  not  specially  provided   for,"  ar.d 
not   under   par   93,  as  an  unwrought  and   unmanufactured 
earth. 

XIII.  B.— RESINS,    VARNISHES,  Etc. 

XaNTIIORRHIH    P.KSIN    IN    Gf.RMANT. 

Fdrbcr-Zeit. ;  through  Imp.  Inst.  J.,  Dec.  1901. 

The  resin  occurs  in  two  forms,  the  yellow  and  red 
varieties  ;  both  are  employed  in  Germany  in  the  preparation 
of  spirit  lacquers  for  coating  metals,  and  their  potash  and 
eoda  solutions  for  sizing  paper. 

The  red  xanthorrhcea  resin  is  used  as  a  substitute  for 
dragon's  blood,  and  the  yellow  variety,  iustead  of  gamboge, 
for  colouring  shellac  varnishes.  Solutions  of  the  resin  in 
alcohol  have  also  replaced  the  ordinary  gold  lacquer  used 
for  painting  the  brass  parts  of  scientific  instruments,  and 
possess  the  advantage  of  not  bleaching,  even  after  long 
exposure  to  light.  A  concentrated  xanthorrhcea  varnish, 
mixed  with  a  little  castor  oil  or  copaiba  balsam,  to  prevent 
cracking,  when  painted  on  glass,  leaves  a  perfectly  trans- 
parent, slightly  yellow  coating ;  by  appropriate  staining 
this  can  be  changed  to  a  fine  ruby  colour,  and  glass  so 
tinted  has  been  employed  for  the  manufacture  of  cheap 
photographic  red-light  lanterns.  In  combination  with 
copal  and  shellac,  these  resins  form  excellent  wood  var- 
nishes, which  leave  a  lustrous  transparent  coating. 
Xanthorrhaea  has  the  further  advautage  of  dissolving  easily 
in  spirits,  and  such  solutions  clear  themselves  rapidly  by 
deposition;  further,  they  can  be  applied  to  metals  without 
previous  warming  cf  the  surface  to  be  varnished.  (See  also 
this  Journal,  1898,  103). 

Scammony  Resin:  U.S.  Customs  Decision. 

Bd.  of  Trade  J.,  Nov.  28,  1901. 

Scammony  resin,  an  article  prepared  from  gum  scammony 
or  scammony  root,  and  used  principally  in  the  compounding 
of  medicinal  preparations,  and  not  as  a  medicine,  is 
dutiable  as  a  drug  advanced  in  value  or  condition,  under 
par.  20  of  the  Tariff,  at  the  rate  of  |  cent  per  lb.,  and  10  per 
cent,  ad  aal. 

(lot  and  Rubber  in  Senegal  (W.  Africa). 

Foreign  Office  Annual  Series,  No.  2725. 

See  under  Class  XII.  above. 

XIV.— TANNING;  LEATHER;   GLUE,  Etc. 

Tanneries  in  tdm:  Province  of  Florence  (Italy). 

Foreign  Office  Miscellaneous  Series,  Xa.  570. 

The  tanneries  number  86,  seven  of  which  are  furnished 
with  machinery.  The  good  quality  of  the  water,  the  large 
q  tantities  of  skins  on  the  spot,  the  abundance  of  tanning 
material,  ar.d  the  good  quality  of  the  leather  obtained,  have 
i  the  cause  of  the  increase  in  the  number  of  tanneries 
of  late  years.  The  production  of  leather  is  therefore 
considerable,  and  as  it  chiefly  consists  of  strong  sole  leather 
from  oxen,  calves,  and  com-'  skins  for  which  a  short 
preparation  is  required,  even  tanners  of  small  means  may 
a  considerable  production.  The  total  number  of  hands 
employed  in  the  tanneries  of  the  province  of  Florence  is 
1,026. 
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XVL— SUGAR,  STARCH,  Ele. 

Dl  i  .-ll    Si  ,.  UlS  :    Col  \ui;\  mi  i  ■..:     |) 

,)l  DIO  11    Hi  01 

/></.  of  Trade  ./.,  Nov.  28,  L901. 


•U.S. 


With  reference  to  the  n  itiee  which  appeared  on  i 

the  /loan!  of  Trade  .lnuin.il  for  the  1th  April  last,  relative 

i    to  the  countervailing  duties  leviable  in  the  I ; iii t.-. I  States  on 

bounty-fed  sugars  produced  in  the  Netherlands,  the  Board 

I'radc  arc  non  in  receipt  of  information  to  the  i  ffeel  that 
■  the  payment  of  those  duties  has  been  disputed  by  certain 
importers,  on  the  ground  that  Holland  do  -  not  grant 
bounties  on  sugar.  This  question  having  been  brought  b 
the  Circuit  Court  of  Appeals,  it  has  now  been  judicially 
decided  as  follows  : — 

"A  so-called  'deduction,'  which  conceded!] 
or  grunt,  or  premium,  is  paid"  (in  the  Netherlands)  "for 
the  production  of  raw  sugar,  of  2-50  florins  per  100  kilogs  , 
for  the  year  in  question,  and  fur  the  production  of  refined 
sugar  therefrom,  a  further  bounty  of  0-3-J   florins  per  10U 
kilogs.,   a   total    of    2-8-1   florins   per    100  kilogs.       The 
amount  of  such  premium   or  bounty  is  placed  to  the  credit 
of  the  person  to  whom  it  is  due,  in  his  excise  account ;  an  1 
it  is  provided  that  if  it  '  should  cause  the  credit  to  exceed 
the  debit,  the  difference  shall  be  paid  to  the  manufac 
or  refiner  from  the  revenue  from   the  excise  of  the  year 
of    which    the    deduction    takes  place.'       In   view   of   the 
great  disparity  between  the  bounty  and  the  excise  tax  (there 
is  a  similar  disparity  for  all  kinds  and  grades  of  sugar),  it  is 
quite  evident  that  there  can  be  no  excess  '  p  lid  '  from   the 
Government's  revenues  to  any  one  who  is  liable   for  the 
excise  tax.     Finally,   it  is  provided  that   sugar   withdrawn 
for  exportation  to  a  foreign  country,  and  actually  exported, 
shall   bo  exempt  from  the  excise  tax.     That  tax  being  thus 
eliminated  from  the  debit  side  of  the  account,  the   manu- 
facturer or  refiner  receives  from  the  Government  the  excess 
of  credit  over  debit,  which  is   the   precise  amount  of  the 
bounty.     Undoubtedly,    this    premium    or   '  deduction '   is 
called  a  bounty  on  production,  and  is  a  bounty  on  produc- 
tion ;  but  the  other  provisions  of  the  law  have  the  practical 
effect  of  making  it,  from  the  standpoint  of  other  countries, 
a  bounty  on  exportation.     The  result  of  the  whole  Act  is 
no  different,  so  far  as  the  foreign  country  is  eoncerued,  from 
what  it  would  be  had  it  provided  :   All  sugar  producers  shall 
receive   a  bounty  paid  in   cash   from   the   revenues  of  the 
Government  of  so  much  per  LOO  kilogs.     J'hose  who  expert 
their  sugar  may  keep  this  bouuty,  those  who  do  not  export 
it  must  forthwith  return  it  to  the  Government." 

Countervailing    duties  will   consequently  continue  to    hi 

levied  on  Dutch  sugars,  in  accord ■  ■  with  the  provisions  of 

section  5  of  the  United  States  Tariff  Act  of  1897. 

A'  VH.-RRE  WING,  Etc. 

Sucramine  in  Ekes:  Official  Pkoiiiiution. 

London  Gazelle,  Dec.  7,  1901. 

Prohibition,  under  Section  5  of  "The  Customs  and 
Inland  Revenue  Act,  1S9S,"  of  the  use  in  Beer  of  a  certain 
substance. 

Whereas  it  appears  to  the  satisfaction  of  the  Lords 
Commissioners  of  His  Majesty's  Treasury  that  the  chemical 
or  artificial  product,  commonly  called  or  known  by  the 
name  of  "Sucramine,"  is  capable  of  being  used  in  the 
manufacture  and  preparation  for  sale  of  beer,  and  tba 
use  of  the  said  product  is  calculated  to  affect  prejudi 
the  interests  of  the  Revenue. 

Now,  the  said  Lords  Commissioners,  under  the  power 
conferred  upon  them  by  Section  5  of  "The  Customs  and 
Inland  Revenue  Act,  1888."  do  hereby  prohibit  the  use  of 
"  Sucramine"  in  the  manufacture  and  preparation  for  sale 
of  beer. 

Dated  this  7th  day  of  December,  1901. 

N.B. — A  penalty  of  50/,   is  imposed  by  the   said  - 
for  anv  breach  of  this  prohibition. 

W.   II.  Fishi  R. 

II.  T.   Anstkuther. 

(S;e  also  this  Journal  1901,  1016.) 


Hi  RBfl    in    \  i.  (,ii  ||    :    I  '>.   ii 

Bd.  oj  Trade  ./.,  Dee.  12,  1901, 
Herbs  ,,  |es  manufnerur 

its  nr  ingn  rl  itially 

!  com] 

,;l f  6i  lb.,  and    IS  per 

I>ar. -J  of  the  Tariff.     Alcoholic  extracts  of  herbs  a 

XIX.-   PAPER,  PASTEBOARD,  Etc. 

Paper  Industry  ,,  V) 

Foreign  Office  W 'lam  m    Seriet,  No.  570. 

There  are  seven    piper   mills   at    pri  king    in    the 

province  ol  I  situated  in  the  eommui 

Pistoria,  and  on  ommuues  of  Beg»ell 

S.  Marcel lo. 

A   mill,  at  Cello,  is  fitted  with  a  steam  boiler  of  30  h.p., 
two  hydraulic  and  one  steam  engine,  of  a  total  of  60  h.p. 
l  22  ha 

The  extensive  mill i,  kn  aella  Lima  " 

are  situated  in  the  valley  of  th  •  Dim  i.      By  using  the  water 
of  the  torrent  of  the  Lima,  these  mills  have  a 
motive    power    of  400    hydraulic   horsi  i  'h<  y    are 

furnished    with   three   boilers  giving  85   h.p.  for  heat 
dryinj  ling  the  rags,  and  with  13  hydraulic   motor- 

giving  300  h.p.  and  three  machines  "  sans  fin.  '     The 

quantity   u  .,  Is 

'..    The  kao'in   is  procured  from 
Carnovaghi.      The    cellulose  employed   is     192    • 
annum,  and   the   wood   pulp.   1.470  to  is  per  annum.      I 
number  of  hands  varies  from  230  to  240.     i 
to  the  men  is  -j  to  :;  [ire,  females  I  Printing 

writing  paper  of  various  qualities,  as  well  as  ordi 
paper,  amounting  to  2,460  tons  per  annum,  I  at 

I/.,  are  produced.     Of  the  three  ma  sans  fin," 

two  tire  of  British  manufacture  and  one  is  lie 

XX. -FINE  CHEMICALS,  Etc. 

(Alienor:  in  Formosa  (Ja.'an). 
Foreign  Office  Annual  Series,  No.  2728. 

The  value  of  camphor  exported,  in  1900,  was  258,574/.,an 
increase   of  nearly    10,000/.  over    1899,  whilst    there  was  a 
decrease  of  nearly  20,000/.  in   the  value  of  the  oil  expo: 
during   the    same   period.       Nearly    half  of    the   camphor 
export  went  to  Japan,  as  did  the  whole  of  the  camphor  oil. 

The  amount  ami  value  of  the  camphor  and  camphor  oil 
bough-  overnment,  during  1900,  were  as  follows: — 


Quantity. 


Camphor,  1st  class 

2nd  class  

„       Srd  class 

Total 

Camphor  oil 

CJrnnd  total 


Value. 


£ 

rr.esi 

1.073 


::  178.178 


The  amount  ami  value  of  prepared  camphor  and  oil  sold 
by  the  Government,  during  1900,  were  as  follows  : — 




Quae 

Va'ue. 

Camphor,  (lies  A 

Class  Ii 

ell 

Catl 
1.03 

n  run 

].;■■: 

1  1,725 

Total 

1,013,191 

]■: 
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,  re  not  obtainable,  but 

great  energy  in  establishing 

s     being   made   in    1896.      When   the 

,-  established,  in   1899,  fresh  planta- 

tivation  of  camphor  trees  has 

i    with    verj    successful    resnlts,    the 

-  suitable  for  transplantation  reaching 

The  camphor  refiner;  at  Taihoku  i-  capable  of  turning 

it    refined   camphor,  and   5,800  catties   or 

-  per  day. 

is  a  branch  office  of  the  camphor  bureau  at   Kobe, 

bich  a  refinery  is  i    This  factory  is  capable 

of  turning  out  1,000  lb.  of  refined  camphor  ami  2,000  catties 

imphor  per 

Icuthyol:  United  States  Customs  Decision. 
Bd.  of  Trade  J.,  Nov.  28,  1901. 

Ichthyol,  in  par.  620  (free  list)  of  the  Tariff,  means  only 
ichthyoid'/.  All  other  ichthyol  preparations  or  salts  mi 
dutiable  at  the  rate  of  25  per  cent,  ad  val.,  under  par.  3 
of  the  Tariff,  as  chemical  compounds  and  salts  not  Otherwise 
provided  for. 

Oil  op  Khodictm  Manufacture  in  French  Guiana. 
Chem.  and  Druggist,  Nov.  30,  1901. 

According  to  La  Quinzaine  Colonial  e,  this  oil  is 
distilled  in  three  small  factories — two  at  Cayenne  and  one 
Sinnarmary.  These  factories  exported,  in  1900,  essential 
oil  to  the  value  of  52,000  frs.,  against  19,000  frs.,  in  1899. 
Besides  this,  243  tons  of  rosewood  (valued  at  19,000  frs.) 
were  shipped  to  France.  This  industry  is  capable  of  con- 
siderable development,  and  should  attract  capital  from 
France.  Rosewood  is  found  everywhere  iu  the  interior  of 
the  colony,  and  it  can  easily  be  transported  in  small  vessels 
to  the  factories  situated  on  the  mouth  of  the  rivers.  One 
ton  of  rosewood  yields  about  10  kilos,  of  essential  oil; 
the  price  of  the  wood  is  about  80  frs.  per  ton,  and  that  of 
the  oil  about  28  frs.  per  kilo.  The  product  obtained  from 
1  ton  of  the  crude  material  has,  therefore,  a  value  of  about 
280  frs.  Fuel  of  great  calorie  value  is  obtainable  in  un- 
limited quantity,  and  there  is  no  difficulty  in  securing,  in  the 
villages,  free  grants  of  land  near  the  rivers  for  the  erection 
of  factories.  Sinnamary,  Montsinery,  and  Tonnogrande, 
situated  on  deep  rivers,  in  districts  where  rosewood  is 
abundant,  are  said  to  be  excellent  positions  for  establishing 
this  industry. 

Perfumes  or  the  Province  <>f  Florence  (Italy). 
Foreign  Office  Miscellaneous  Series,  No.  570. 

In  tne  commune  of  Florence,  the  Officina  Profumo 
Farmaceutica  di  S.  M.  Novella  produces  various  specialities 
of  sci  loriferous  essence-,  employing  a  gas  motor 

and  11  workmen.  Another  small  factory  of  the  same  kind 
gives  work  to  live  hands.  Before  1842,  orris  root  was 
thrown  away  as  a  useless  plant.  For  the  last  20  years, 
its  cultivation  ha-  been  greatly  extended,  especially  In  the 
inti,  Val  di  l'esa,  and  Piano  di  San  Paolo  districts. 
At  present,  this  industry  is  a  moderately  good 

profits,  the   production  of  orris  root  being  more  than  5,905 
cwts.  per  annum. 


XXL— PHOTOGRAPHY. 

Photographic  Si  ppi  \zil. 

I     S.  Cons,  H.ps.,  Dec.  4,  1901. 

Plates. — The  plates  nsed  are  all  imported,  the  Lnmiere, 
which  has  the  largest  sale,  coming  from  France,  and  the 
llford  and  Marion  from  Great  Britain,  U.S.  plates  are 
unknown.  A  plate  of  metric  measurement  i>  wanted, 
•j  by  12,  13  by  18,  18  by  24,  and  24  by  30  centimetres, 
which  can  stand  climate  similar  to  that  of  the  Gulf  States, 


with  a  temperature  seldom  above  90  F.,  but  with  more 
than  85""  humidity.  The  plates  should  be  capable  of  being 
worked  without  ice  in  the  developer,  without  frilling  or 
softening  after  being  washed  with  water  of  Gj  to  J.'i  F., 
nnd  should  be  of  good  speed  and  rich  in  silver. 

Papers. — The  papers  iu  use  are  gelatin  printing-out 
paper,  both  plain  and  matte,  and  a  quiek-printiug  develop- 
ing paper.  These  papers  come  from  England  and  France, 
in  bundles  of  1  and  2  do/.,  sheets  of  cut  sizes.  The;  are 
first  wrapped  in  several  sheets  of  paper  impervious  to 
moisture,  and  finally  placed  in  non-actinic  envelopes  and 
sealed. 

Much  albumin  paper  and  a  little  platinum  paper  is 
employed  by  professionals,  who  import  the  paper  and 
sensitise  as  needed.  A  little  ferro-prussiate  paper  in  cut 
sizes  has  come  from  the  United  States,  packed  in  sealed  tin 
tubes,  and  also  another  water-development  paper,  which  has 
met  with  fair  success. 

Good  gelatin  and  collodion  papers  are  needed,  which  will 
keep  fresh  for  a  few  months,  do  not  need  complicated 
formulas  for  toning  and  fixing,  and  can  with  safety  be 
washed  in  water  of  65°  to  7.V  F.  The  paper  should  make 
prints  which  will  not  soon  fade,  provided  they  have  been 
properly  manipulated.  There  should  be  a  good  market  for 
development  papers  which  give  platinum  and  carbon  effects. 
Water-development  platinum  and  other  papers  should  take 
well  with  amateurs. 

Paper  and  plate  makers  entering  this  market  should  have 
their  formulas  printed  in  Portuguese,  or,  in  lieu  of  that, 
Spanish  or  French  ;  directions  in  English  can  be  read  by- 
very  few. 

Developers. — Professional  photographers  have  beeu  using 
iron  developer,  but  now  they  prefer  metol  and  hydroquinone. 
Two  are  relying  chiefly  on  pyrogallol.  The  amateur  uses 
metol  and  hydroquinone,  either  separate  or  combined,  whilst 
a  few  are  using  glycin. 

The  developing  agents  are  almost  exclusively  of  German 
manufacture.  But  with  such  chemicals  as  hyposulphite,  the 
various  forms  of  potash  and  soda,  gold,  platinum,  sugar  of 
lead,  &c,  the  United  States  might  compete  with  England  and 
France,  who  now  enjoy  the  trade. 

In  chemicals,  the  anhydrous  preparations  of  sodium 
carbonate,  sodium  sulphite,  potassium  carbonate,  &c,  are 
imported,  because  the  duty  charge  is  by  weight.  Such 
preparations  do  not  require  much  care,  and  do  not 
deteriorate  in  this  climate,  whilst  the  crystalline  preparations 
soon  spoil.     (See  also  this  Journal,  1901,  1049.) 


BOARD   OF  TRADE   RETURNS. 
Summary  op  Imports. 


Articles. 

Month  ending  SOth  Xov. 

1900. 

1901. 

£ 

2.972.915 

400,357 

UtM.777 

10,170,831 

£ 
2,745,663 

4-j:>.:irj0 

Oils 

972,097 

Raw   materials  lor  non-t«itile  in- 
dustries. 

Total  value  of  all  imports  .... 

9,649,379 

14,010,830 

13,790,395 

Summary  op 

Exports. 

Articles. 

Month  end 

ng  SOth  Xov. 

1900. 

1901. 

Metals  (other  than  machinery)  .... 

£ 
3,659,40] 
707,07(1 
3,827,488 

£ 
3,408,846 

774,299 

3,279,568 

•  Total  value  of  all  exports  . . . 

7,593.908 

7,402,213 
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Imposts  of   Chemicals  and  Dtrstcffb  foe  Month 
ending  80th  november. 


Articles. 

Quantities. 

Value. 

1900.     1      1801.           1900. 

1901. 

Bleaohinx  materials  Owt. 

B   '1 B  (impounds...     „ 

Borai.&c „ 

Brimstone , 

Nitrate  of  potash. . 
Chemicals, other.  Value  £ 
Cutch  and  gambier.  Tons 
Dyes : — 

Alizarin Value  £ 

Aniline  and  other     „ 

Bark 

}    27.721 
87.871 

V.; -j : 

"  67 
25.828 
2,490 

£ 

10,830          18.706 
11,069 

18,537 

131,881 

2,096  ,        8(1.031 

13,297 

.. 

1,619          8,268 
2531S 

£ 
f       8,319 
I      5,078 
17,000 

17,528 

28384 
9,128 
16,741 

i.::ss 

24*438 

Imports  of  Raw  Material  for  Non-Texttt.e 
Industries  for  Month  ending  30th  November. 


Articles. 

Quantities. 

Value. 

1900. 

1001. 

1900. 

1901. 

Bark,  Peruvian  ..    Cwt. 
Gum : — 

1.511 

39,505 

10,471 
4.406 
8,53} 

24.301 

70,922 
603 

279 
4,656 
91,140 
1.2  H 
12,989 
39,418 
884,417 
4,616 

548.981 

999.576 

20,201 

25,120 

3.7S7 
41,4112 

8,521 
2326 

7,961 

23,862 
77,656 

554 

945 

8,103 

138,2  03 

1,30/ 

II.701 

33,305 

172.195 

4,285 

U87.679 
1,189.423 

2,215 
20,490 

£ 

3,938 

IM.'.'M 

18,043 

1 1  2211 
154,181 

64,186 

164,189 

19,626 

1,051 
18,069 

133,965 
12,6  ■' 
58,301 

248333 

181,840 

55,219 
111,766 
171,636  1 

39J98 

£ 
12,668 
479388 

16,148 

18,667 

143,653 

Gutta-percha , 

Hides,  raw : — 

AVet „ 

182,076 
24370 

140,876 
12,719 

59.772 
187,754 

42,12$ 

141,886 

105,188 

135.S92 
23,109 
27,925 

Manure : — 

Tallow  and  stearin       „ 
Skins:— 

Sheep 

Nitrate  of  soda...    Tons 
Phosphate  of  lime 

Imports  of  Metals  fob  Month  ending  80th  .\... 


Articles. 


Copper  :— 

Ore Tons 

Regulus 

Unwrought „ 

Lead,  pig  and  sheet      „ 

Pyrites 

[silver Lb. 

Silver  ore Value  £ 

Tin Cwt. 

Zine Tons 


Quan' 


Value. 


1900. 


8,789 

116,600 
6,270 


1901. 


19.10. 


6301 

21.751 

6.781 


£ 
119380 

418.198 

99,495 

102,161 


1901. 


£ 
87310 

467,423 
252326 

90,434 

40I.96S 
•.17.191 


Imports  of  Oils  for  Month  ending  30th  November. 


Articles. 

Quantities. 

Value. 

1900. 

1901. 

1900. 

1901. 

54,154 

32,57.1 

468 

76,1  se 

3,268,187 
1,790 

£               £ 

42.767 
13370 

70,320 
27,540,261 

4,131 

1,879 

Petroleum  :— 

Illuminating..  Gall. 

Lubricating...      „ 
Seed Tons 

103.010 

11  :•.,.-,:..-, 

89,370 

137.217 
118,929 
.»,713 

Extorts  of  Metals  (other  than  Machinery) 
for  Month  ending  30th  Novkmm 


Articles. 


Quantities. 


Value. 


1900. 


1901. 


1900. 


1901. 


Brass Cwt.  9,680 

Copper „  70,886 

Lead Tons    1  2,418 

Plated  wares...  Value  £  1 

Tin Cwt.   I  10.229 

Zinc „  11,040 


93350 
2,696 

¥,319 

14,955' 


£ 

£ 

52,783 

7.;. 7. .7 

47307 

54/165 

10367 

11,726 

Imports  of  Miscellaneous  Articles  for  Month 
ending  30tii  November. 


Quantities. 

Value. 

Articles. 

1900. 

1901. 

1900. 

1901. 

£ 

£ 

12,178 

1S.19L 

22  94  > 

China  and  Earth-    Cwt. 

32,737 

37.336 

79.942 

II 

enware. 

99,63  4 

Glass:— 

44.163 

136,647 

27.796 

76,4.11 

16,799 

S3.S44 

18.436 

Flint 

59, 1  58 
1.33.509 

80.880 

104,654 

128,323 

58,912 

Other Cwt. 

26,803 

26,476 

47322 

50,765 

Glue  and  Gelatin       . , 

17.117 

20,4  a 

34.964 

40.735 

Leather.unmanu-       „ 

121,215 

104,926 

673,874 

factured. 

Oil-seed  cake  ....    Tons 

35.058 

26,639 

24S.143 

177305 

Paints  and  Pig-  Value  £ 

99.714 

ments. 

Paper,  Pasteboard  Cwt. 

515,837 

531,793 

365.616 

372362 

Scientific  instru-  Value  £ 

.. 

.. 

51,425 

68,074 

ments. 

Soap     and     Soap   Cwt. 

11,71:1 

25,031 

18,913 

27,372 

powder. 

Zinc       manufac-        „ 

41,449 

32.4S2 

63,856 

37,490 

tores. 

Exports  of  Miscellaneous  Articles  for  Month 
ending  30th  Novembeb. 


Quantities. 


Value. 


Articles. 


1900. 


1901. 


1900. 


Gunpowder Lb. 

Candles 

Caoutchouc Value  £ 

Cement Tons 

Products  of  Coal. Value  £ 
Earthenware  ...       „ 

Stoneware u 

Glass:— 

Plate Sq.  Ft. 

Flint Cwt. 

Bottles 

Other  kinds  ...        „ 
Leather : — 

Unwrought 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth So.  Yds. 

Painters'  materials  Yal.  £ 

Paper Cwt. 

Rags Tous 

Soap Cwt. 


1801. 


£ 

£ 

179.11'  III 

Cwt.6,733 

12,651 

17,956 

41,490 

.. 

.. 

120,624 

92,77.1 

21329 

37361 

.. 

.. 

167.107 

104,554 

•• 

•  • 

163,510 

150,560 

.. 

•• 

1 1,207 

179.412 

Cwt.7,272 

11.626 

11,52.8 

10,072 

8,193 

20.482 

73.031 

71,455 

35.053 

34.714 

1S.615 

27325 

19,723 

30,569 

11,078 

130,323 

117,630 

.. 

18346 

49,896 

4.021 

4,195 

105,341 

101,255 

2,025.700 

92,685 

98,796 

.. 

163,043 

165,352 

E6.937 

92,563 

150388 

l:;\72l 

4.;.: : 

5,435 

27,698 

74,759 

63,929 

77.762 

71,748 
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Exports  or  Pnros  and  Chemicals  fou  Momtb 


Quantities. 


Value. 


Article*. 


Cwt. 

- 

■  is  : — 

Cwt. 

> 



- ™ 

Sulphate 


1900. 

1801. 

1900.     | 

a 

SM18 

17,816 

•  • 

•• 

113.063 

•• 

•• 

- 

•■ 

190L 


ST.19S 

liM.sll 
S7.576 
9.4SS 

l.'.IIO 
13.0S1 


•  The  dates  pven  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 
Applications. 

' 7.  II.  K  i  pars.  Improvements  in  wall  constructions 
for  coke  ovens  by  means  of  a  particularly  shaped  stone. 
Complete  Specification.     Nov.  IS. 

;.  G.  Ilohoff.— From  D.  Hoffsummer,  Germany. 
An  improved  photometer.     Nov.  20. 

23,614.  V,".  R.  Lysaght  and  F.  G.  Treharne.  Improve- 
ment:, relating  to  the  manufacture  of  annealing  pots  and 
similar  apparatus.     Nov.  21. 

24,150.  A.  F.  Spooner. — From  J.  11.  F.  Loubriat,  Russia. 
Apparatus  for  charging  and  discharging  furnaces,  ovens, 
and  the  like.     Nov.  27. 

.i.  J.  A.  Klsner  and  G.  F.  Knox.  Improvements  in 
apparatus  employed  for  refrigerating  by  compression. 
Complete  Specification.     Nov.  30. 

68.  II.  C.  Owens.  A  method  of  separating  damp 
from  air,  and  apparatus  for  that  purpose.     Dee.  3. 

24,699.  J.  '■•  Secies  and  V.  II.  dc  Veulle.  Improve- 
ments in  and  relating  to  carburetters.     Dec.  1. 

2.  G.  Wilton.  Improvements  in  apparatus  for  the 
distillation  of  auimoniacal  liquois.     Dec.  5. 

0.  H.  II.  Lake.  — From  the  firm  of  C.  A.  Schupp- 
maoi  J  ■     Improvements  in  and  relating  to  kibs  or 

furii  ■  5. 

21,928.  O.  Lindemann. — From  E.  Sorting,  Germany. 
Improvements  in  and  relating  to  liquid  fuel  furnaces. 
Complete  Specification.     Dec.  6. 

76.  F.  A.  Woolley.     Improvements   in   and   relating 
to  bydro-extractois  and  like  centrifugal  machines.     Dec.  12. 
■±:,,\:,~.  J.  Hargreaves.     Improvements  in    the  condensa- 
tion of  vapour,  and  in  the  concentration  of  solutions,  and  in 
the  means  and  apparatus  employed  therein.     Dee.  13. 

Complete  Specifications  Accepted* 
1900. 
6.  II.    A.   Vacle  11.      Water  -  distilling    apparatus. 

Apparatus   for  stirring  or  injecting 
i  into  fuel  i  i   solid  material, 

i. 


1901. 

1393.  G.  C  Marks.  —  From  A.  Hannetelle-Chnpius, 
France.  Concentrating  apparatus,  applicable  to  acids. 
saline  solutions,  and  in  general  to  otber  liquids  callable  of 
concentration.     Nov.  •:;. 

2109.  II.  Ruelle   and  E.  Montagne.     Srnoke-consumin 
apparatus  for  furnaces  and  the  like.     Dec.  18. 

8-775.  II.  C.  Austcy.     Evaporators.     Dec.  is. 

5568.  J.  I.  Friedrich.     Centrifugal  separators.     Dec.  11. 

621G.  J.  Birkett  and  J.  Thornton.     See  I  la-s  XVII. 

17.5'ij.  O.  Francke.  Non-conducting  material  for  coat- 
ing steam  pipes  or  the  like.     Dec.  4. 

17. SSI.  V.  Schweninger.  Apparatus  for  raising  fluids. 
Nov.  27. 

19,071.  W.  F.  Singer.     Compressors.     Nov.  27. 

21,727.  A.  F.  Kecheur  and  W.  A.  B.  Heerey.  Carbu- 
retting  apparatus.     Dec.  4. 

II.— FUEL,  GAS,  and  LIGHT. 

Applications. 

23,260.  II.  Schild.  A  new  and  improved  process  of 
manufacturing  coal  or  the  like  fuel  cakes.     Nov.  IS. 

23.277.  H.  Koppers.     See  Class  I. 

23.278.  II.  Koppers.  Improvements  in  regenerative  coke 
ovens  with  separate  distribution  of  gas  and  air  to  the  beat- 
ing flues.     Complete  Specification.     Nov.  IS. 

23,178.  C  S.  Ball.     Acetylene  headlight.     Nov.  20. 

23,4S0.  D.  Boyde.  Preventing  escape  of  gas  and  noxious 
fumes  from  the  incandescent  gas  light  when  the  by-pass  is 
burning.     Nov.  20. 

23,543.  D.  Losfeld.  Improvements  in  apparatus  for 
generating  acetylene  gas.    Complete  Specification.   Nov.  20. 

23,733.  W.  T.  Sugg.  Improvements  in  the  production 
of  surfaces  for  use  in  incandescent  gas  lighting.     Nov.  22. 

23,764.  W.  B.  Hartridgc.  Improvements  in  and  relating 
to  combustion  of  fuel.     Nov.  22. 

23,895.  II.  J.  Dowsing.  Improvements  in  apparatus  for 
electrically  producing  radiant  heat.     Nov.  25. 

23,904.  O.  G.  Bluuden,  J.  W.  Maiden,  and  A.  Maiden. 
Improvements  connected  with  the  manufacture  of  fuel 
briquettes.     Nov.  25. 

23,908.  E.  W.  Sprott.  Improvements  in  apparatus  for 
gas  purification.     Nov.  25. 

23,910.  A.  McLean.  Improvements  in  the  mode  of  and 
apparatus  for  treating  peat.     Nov.  2."-. 

23,945.  The  Star  Patent  Fuel  Company,  Ltd.,  and  T.  E. 
Heath.  Improvements  in  apparatus  for  use  in  the  manu- 
facture of  artificial  fuel.     Nov.  25. 

23,960.  II.  J.  McBrideand  H.  W.MeBride,  An  improved 
smoke-preventing  composition  to  be  applied  to  coals. 
Nov.  26. 

21,030.  J.  HeatonandN.  T.  Worthley.  Improvements  in 
acetylene  gas  generating  apparatus.  ( iomplete  Specification. 
Nov.  26. 

24,085.  R.  Gilmour.  Improvements  in  and  relating  to 
incandescent  gas  burners  for  lighting  purposes.     Nov.  27. 

24,218.  J.  L.  Muller  and  J.  Bonnet.  Improvements 
relating  to  machines  for  the  manufacture  of  mantles 
employed  in  incandescent  lighting.  Complete  Specification. 
Nov.  2R. 

24,287.  \V.  B.  Cowell.  Water  or  producer  gas.  Improve- 
ments in  their  manufacture  for  motive  lighting  and  heating 
purposes.     Nov.  29. 

24,304.  W.  P.  Houze.      Carbureter.     Nov.  29. 

24.3SG.  A.  E.  Sutton.  Improvements  in  and  relating  to 
incandescence  gas  lighting.      Nov.  30. 

21,484.  W.  T.  Sugg.  Improvements  in  gas  lamps  for 
incandescent  gas  lighting.      Dec.  2. 

24,491.    \.  Dobson.     Improvements  in  method  of  drying 
plete  Specification      Dec.  2. 

L4.>14.  K.  Tnomson.  Improvements  in  and  relating  to 
the  combustion  of  fuel.     Dee.  2. 
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24,332.  T.  Dunne.      \n  improved  method  for  the 
fncture  of  fire-lighters  from  peat,     Dec.  3. 
24,570.    V..  Mcintosh,     Improvements  is  and  relating  to 

ippuratus  for  generating  and  storing   i  Dec.  3 

12  4 ,  "j 7  7 .  M. 'I'oltz  and    I.  Sipschutz.      Acetylene  g 
iDg  system.     Complete  Specification.     Dec.  8. 

24,691.  .1.  S.  Kemp-Welch.  Improvement  i.iting  to 
producer  gas  apparatus.     Dec.  i. 

84,837.   S.  T.  WeUman  and  C.  II.  Wellman.     ti 
meiils    in    coke    ovens.      Complete   Specification. 
Dec.  5.     Date   applied   for    May    22,    1901,  bein 
Application  in  United  States. 

34,903,  t  >.  II.  Bayldon  and  I!.  E.  Morriss.  \u  improved 
generator  of  gas  from  paraffin  oil  for  heating  purposes. 
Dec.  6. 

84,960.  W.   .1.   Crossley   and   J.    Atkinson.       [n 
•ueuts  in  gas  cleaning  and  cooling  apparatus.     Dec.  7. 

25,093.  \.  .1.  Boult.  —  From  If.  M.  Hill.-,  Germany. 
Improved  method  of  regulating  gas  generators,  and  appa- 
ratus employed  in  connection  therewith.     Dec.  9. 

25,137.  G.Davidson  and  The  Fietz  Preliminary  Syndi- 
cate, Ltd. — From  C.  Fietz,  Daly.  Improvements  iu  the 
manufacture  of  illnminants.     Dec.  10. 

25,173.  H.  H.  Lake.  — From  Koale  Suva  Manufacturing 
Company,  United  states.  An  improved  composition  for 
use  with  coal  to  increase  its  efficiency.  I  Complete  Specifica- 
tion.    Dee.  10. 

25,180.  E.  W.  Phelps  and  T.  Nadeau.  Improvements  in 
incandescent  gas  burners.   Complete  Specification.    Dee.  10. 

23,220.  C.  llainey.  Improvements  in  or  relating  to  car- 
burettors.    Dec.  10. 

23, '281.  F.  B.  Passinore.  Improvements  in  atmospheric 
gas  burners.     Dec.  11. 

25.493.  E.  D.  Holmes.— From  O.  X.  Guldin,  of  The 
Western  Gas  Construction  Companv,  United  States.  See 
Class  III. 

25.494.  E.  D.  Holmes.— From  O.  X.  Guldin,  of  The 
Western  Gas  Construction  Company,  United  States.  A 
duplev  valve  for  gas  purifiers  and  for  other  purposes. 
Dec.  13. 

25.495.  E.  D.  Holmes.— From  O.  N.  Guldin,  of  The 
Western  Gas  Construction  Company,  United  States.  Im- 
provements in  the  mouthpieces  and  lids  of  gas  retorts,  also 
applicable  to  the  lids  of  other  receptacles.  Complete  Speci- 
fication.    Dec.  13. 

25,516.  W.  P.  Warren.  Improvements  in  and  relating  to 
processes  and  apparatus  for  the  generation  of  acetylene. 
Dec.  13. 

25,590.  A.  J.  Boult. — From  J.  Braunstcin,  Germany. 
Improvements  in  or  relating  to  incandescent  gas  burners. 
Dec.  14. 

25,604.  G.  J.  Snelus.     Sec  Class  X. 

25,616.  E.  Helbing.  An  improved  process  of  manufac- 
ture of  peat  briquettes.     Complete  Specification.     Dec.  14. 

Complete  Specifications  Accepted. 
1900. 

15,10s.  W.  H.  Dargue.  Apparatus  for  the  production 
of  acetylene  gas.     Nov.  27. 

21,511.  T.  Rathmell.  Apparatus  for  generating  acety- 
lene gas  for  household  lighting  purposes.     Xov.  27. 

22.61S.  W.  Harris.  Shock-proof  fitting  for  use  in 
conjunction  with  incandescent  gas  lighting  in  particular. 
Dec.  4. 

22,782.    W.    W.    Clark    and   G.    Bone.      Apparai 
generating  acetylene  gas.     Dec.  18. 

22,960.  J.  Shackleton  and  A.  Ross.  Acetylene  generators. 
Dec.  18. 

23,044.  P.  Xaef.  Apparatus  for  recovering  products 
from  fuel.     Dec.  4. 

1901. 

240.  J.  A.  Burgess.     Acetylene  gas  generators.     Dec.  4. 

1323.  J.  W.  Wird.  Burners  for  incandescent  gas  l;ghtirg. 
Dec.  4. 


ducing 


2225.  \V.   ,1.   Crossley   and   .1.   Atkinson.      Heal   inter- 
changer  for  use  in  connection  with  gas  producers,     ' 
5.    ■!     V.  Johnson      I  Wellmann 

I  Dited    SI .      Apparai 

charging  and  (lis   i, 

15,846.  J.  J.  Headier.     Ipparatut   for  the  manufacture 

I  'ec  4. 

17,892.  T.  II.  Oswald  and  1.  I  .  Bowman. 
plant.     Nov.  27. 

and   The    Bevois    Patent    Lighting 
Company,  Ltd.      Apparatus  for  tl 
and  purification  of  acetyl  ne  and  ,,  27. 

01.  L.  Stockmann     Pro        For  increasing  the  heating 

value  of  fuel.     Xov.  27. 

20,760.   II.  I'raetorius.     I'.,  ib  for  mixing 

liquid  fuels  of  different  specific  gravities. 

21.376.  .1.    Radeliffe.     Manufacture    or   prodncl 
combustible  gas.      Dec.  t. 

21.377.  .1.  Radeliffe.     Apparatus  snitable  for  the  manu- 
or  production  of  combustible  gas   for  calcining  or 

roasting  ores  and  other  substances,  her  purposes. 

21,534.  C.  Killing.     Incandescent  gas  burners.     D 

22,486.  J.  1'.  Henderson  and  C.  W.Clayton.     Automatic 
carbonic  acid  gas  generator  and  holder.     Dec.  11. 


III.- DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  PETROLEUM. 

Applications. 

23,296.  II.  J.  Spooner.  A  new  and  improved  vacuum  siill 
for  the  distillation  of  petroleum,  and  liquid  fuel  furnaces 
for  the  same.     Nov.  IS. 

25,493.  E.  D.  Holmes.— From  O.  N.  Gnldin,  of  The 
Western  Gas  Construction  Company,  United  States.  Im- 
provements in  apparatus  for  extracting  tar  from  illuminating 
Dee.  13. 


Complete  Specification  Accepted. 

1901. 
J.    Meikle.      Distillation   of    tar.   and 


2 1 05 . 
therefor. 


Dec.  4. 


apparatus 


IV.— COLOURING  MATTERS  and  DYESTUFFS. 
Applications. 

23,944.  J.  Y.  Johnson.— From  The  Badische  Anilin  uud 
Soda  Fabrik,  Germany.  The  manufacture  anil  production 
of  new  colouring  matter,  of  colouring  matter  lakes,  and  of 
intermediate  products  for  use  therein.     Xov.  23. 

24,354.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  Improvements  in  the  manufacture 
aDd  production  of  colouring  matters  "of  the  anthracene 
series,  and  the  employment  of  colouring  matters  of  the 
anthracene  series  iu  dyeing.     Xov.  29. 

24,400.  O.  Imray. — From  Farbwcrke  vormals  Meister, 
Lucius  und  Briiniug,  Germany.  .Manufacture  of  new 
acridinium  compounds.     X"ov.  30. 

25,003.  O.  Imray.— From  Farbwerke  vormals  Meister, 
Lucius  und  Binning,  Germany.  Manufacture  of  yellow  to 
orange-yellow  dyestuffs  of  the  acridine  series.     Dec.  7. 

25,089.  O.  Imray. — From  Farbwerke  vormals  Meister, 
Lucius  und  Briining,  Germany.  Manufacture  of  new  sub- 
stituted auramines.     Dec.  9. 

25,100.  G.  W.  Johnson. — From  C.  F.  Bjehringer  und 
Soehne,  Germany.  Improvements  in  the  reduction  of 
aromatic  nitro-compouuds  to  the  corresponding  amines. 
Complete  Specification.     Dee.  9. 

23,393.  C.  D.  Abel.  —  From  Actiengesellschaft  fur 
Anilinfabrikation,  Germany.  Manufacture  of  new  colouring 
matters  belonging  to  the  triphenylmethane  series.     Dec.  12. 
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urn.  Improvements  in  the  preparation 
chemical  printing  on  fabrics  and 
Dec.  14. 

Com,  -         nOATJONS  Accepted. 

1900. 

B.H.Lake. — From  K.  Oeliler.  Germany.  Mann- 
.  ;  r  I  tion  of  now  sulphonic  acids  and  of 
altera  therefrom.    Dee.  11. 

B.H.Lake. — Froiu  K.  Oehler,  Germany.    Manu- 
al production   of   new    colouring  matters   and  of 
•     Uicts  for  use  therein.      Nov.  27. 

39.  B.  Willcox.  —  From  Badisehe   Anilin  und  Soda 
Fabrik,  Germany.     Manufacture  and  production  of  new 
iet<  for  use  in  the   manufacture  of  colouring    matters, 
and  of  colouring  matters  therefrom.     Nov.  27. 

II-   B    Ransford. -- From  1,.  Cassella   and  Co., 
Germany.   Manufacture  of  hydroxylated  acridines.  Nov.  27. 

J.  T.  Johnson. — From  The  Badisehe  Anilin   und 
Fabrik,    Germany.       Manufacture    and     production 
iphthalene  compounds  and  their  employment  in  dyeing 
and  printing.     Dec.  18. 

1901. 

I  D.  Abel. — From  Actiengesellschaft  fur  Anilin- 
fabrikation,  Germany.  Manufacture  of  a  black  colouring 
matter  directly  dyeing  cotton.     Dee.  11. 

999.  J.  Imray. — From  La  Societe  Auonyme  des  Matieres 
Colorantes  et  Produits  Chimiqnes  de  St.  Denis,  France. 
Manufacture  of  substantive  black  colouring  matters. 
Ike.  4. 

1357.  J.  Y.  Johnson. — From  The  Badisehe  Anilin  und 
Soda  Fabrik,  Germany.  Manufacture  and  production  of 
colouring  matters  of  the  anthraquinone  series.     Dec.  18. 

1358.  J.  Y.Johnson. — FYom  The  Badisehe  Anilin  und 
Soda  Fabrik.  Germany.  Manufacture  and  production  of 
colouring  matters  of  the  anthracene  series.     Dee.  1 1. 

1766,  P,  I'llmann.  Manufacture  of  diphenyl  derivatives' 
Dec.  I. 

21J8.  C.  I>.  Abel.— From  Actiengesellschaft  fur  Auilin- 
fabrikation,  Germany.  Manufacture  of  colouring  matters 
directly  dyeing  cotton.     Dec.  4. 

.'.  Imray. — From  La  Societe  Anonyme  des  Matieres 

rantes    et    l'rodnits   Chimiques   de   St.  Denis,  France. 

Manufacture  of  blue  dyestuffs.     Dee.  1 1 . 


V.—  PREPARING,  BLEACHING,  DYEING, 

PRINTING,  AND  FINISHING   TEXTILES,    YARNS, 

AND  FIBRES. 

Applications. 
23,434.  II.  H.  Lake. —  From  Farbwerke  Miihlheim  vorm. 
A.   Lconhardt   and   Co.,  Germany.     Improvements  in  and 
relating   to   the    dyeing    and    printing   of    vegetable    fibre. 
Nov.  19. 

W.  II.  Perkin,  jun.,  and  Whipp  Bros,  and 
Tod.  Lid.  Improvements  in  the  treatment  of  raw  cotton 
and  cotton  goods,  to  reduce  the  inflammability  thereof. 
Nov.  20. 

:.  W.  II.  Perkin,  jun.,  and  Whipp  l!r<  is.  and  Tod, 
Ltd.  Improvements  in  the  treatment  of  raw  cotton  and 
cotton  goods  to  reduce  the  inflammability  thereof.    Nov.  20. 

23,695.  l:.  J.  Urquhart. — From  Chemische  Fabriken 
vorm.  Weiler  ter  Meer,  Germany.  Improvements  in  the 
proce--  ot  dyeing  piece  goods  with  sulphur  dyes.  Complete 
Specification.    Noi .  22. 

■  E.  Bottelli.  Improvements  in  and  relating  to  the 
dressing  and  finishing  of  fabrics.  Filed  Nov.  29.  Date- 
applied  f.  r  Aptil  3(i,  1901,  being  date  of  application  in 
Italy. 

24,697.  R.  ;:.  Hansford.— From  I..  Cassella  and  Co., 
'iermany.  Improvements  in  dyeing  and  printing  with 
mljihur  colours.     Dec.  I. 


24,856.  A.  Born.  An  improved  process  and  apparatus 
for  cleansing,  scouring,  and  removing  oil  from  -wool,  hair 
bristles,  and  other  materials.    Complete  Specification.  Dee.  5' 

24,902.  \V.  T.  Forbes  and  G.  P.  J.  Leclercq.  A  process 
and  apparatus  for  ungunnuing,  cleansing,  and  bleaching 
vegetable  fibre.     Complete  Specification.     Dec.  6. 

25,168.  F.J.  Hill.  Improvements  in  or  relating  to  the 
treatment  of  fabrics.     Dec.  10. 

25,248.  E.  Kneeht  and  P.  Spenee  and  Sons,  Ltd.  Im- 
provements in  the  method  of  and  means  for  preventing  or 
resisting  the  local  production  of  colour  in  the  printing  of 
textile  fabrics.     Dee.  1 1 . 

25,338.  J.  W.  W.  Shaw.  Improvements  in  the  process 
of  and  apparatus  for  bleaching  certain  textile  fabrics  and 
fibrous  material.     Dec.  12. 

25,305.  1).  R.  Choksey.  Improved  means  for  extracting 
aloe  and  other  fibres.     Complete  Specification.    Dec.  12. 

25,404.  J.  W.  Peet  and  J.  II.  1'eet.  Improvements  in 
dyeing  vessels  or  kiers.     Dec.  12. 

Complete  Specifications  Accepted. 
1900. 
21,073.  F.   V.  M.   Raabe.     Treatment  of  certain  textile 
fibres  preparatory  to  their  conversion  into  yarn.     Nov.  27. 
22,033.  H.  W.  Church.     Dyeing  machines.     Dec.  11. 

1901. 

1042.  J.  E.  Prestwich.  Method  of  and  apparatus  for 
treating  textile  yarns  and  threads  with  liquids.     Dee.  11. 

1140.  O.  Imray. —  From  Farbwerke  vormals  Meister, 
Lucius  und  Briining,  Germany.  Process  for  dyeing  paper 
fabrics.     Dec.  4. 

1160.  J.  E.  Bousfield,  of  the  firm  of  G.  F.  Redfern  and 
Co. — From  F.  Cantti,  G.  Miglioretti,  and  G.  Maffei,  Italy. 
Manufacture  of  sheets,  waterproof  fabrics,  imitation  linen 
goods,  and  the  like  from  casein.     Dec.  4. 

1834.  J.  Skoupil.  Process  and  apparatus  for  dyeing, 
bleaching,  and  finishing  textiles  and  fibres.     Nov.  2". 

2927.  R.  B.  Ransford. — From  L.  Cassella  and  Co., 
Germany.  Preventing  the  deterioration  of  dyed  cotton. 
Dec.  18. 

1 1,942.  J.  Wezel.  Preparation  of  art,  chromo..  and  other 
colour  printing  papers.     Dec.  IS. 

18,562.  II.  Ryder.  Machines  for  making  manilla  rope. 
Dec.  11. 

VI.— COLOURING  WOOD,  PAPER,  LEATHER,  Etc. 

Complete  Specification  Accepted. 

1900. 

20,940.  C  L.  Burdick.  Apparatus  for  facilitating  the 
application  of  colours  or  liquids  to  surfaces  such  as  paper, 
porcelain,  cloth,  wood,  and  the  like.     Nov.  27. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

2:>,747.  A.  S.  Plews.  Process  for  the  manufacture,  direct 
from  the  ore,  of  white  oxide  of  antimony  and  compounds 
thereof.     Nov.  22. 

23,817.  J.  Boulton  and  B.  A.  Spaull.  Improvements  in 
and  relating  to  the  manufacture  of  potassium  cyanide 
and  sodium  cyanide.     Nov.  23. 

24,456.  (i.  Craig.  Improvements  in  obtaining  hydro- 
cyanic acid  from  ferrocyanides,  and  in  apparatus  therefor. 
Dec.  2. 

24,684.  C.  F.  Berry  and  J.  P.  Lawes  and  Co.,  Ltd.  A 
new  or  improved  method  or  process  for  the  recovery, 
collection,  and  utilisation  of  waste  carbonic  acid  gas  given 
off  in  the  manufacture  of  certain  acids  and  acid  salts. 
Complete  Specification.     Dec.  4. 

24,832.  G.  Wilton.     See  Class  I. 

24,904.  W.  Feld.  Improvements  relating  to  the  produc- 
tion of  hydrocyanic  acid.     Dec.  6. 
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84,920.  W.  l-'i-lil.  Improvements  relating  to  the  produc- 
tion of  bydrocyanio  acid.     Di 

25,046.  II.   R.   Angel,     tap  -  in  the  m 

tare  of  caustic  soda  as  a  by-produet  from    the  reduction  of 
refractory  and  other  ores.     Dec.  9. 

25,299.  J.  Jeffreys.  Improvements  in  the  utilisation  of 
chloride  of  calcium  and  the  production  of  valuable  products 
thereby.      Dec.  1 1. 

25,444.  J.  E.  Riley  and  J.  Haines.  Improvements  in  the 
recovery  of  arsenic   and  sulphur  from  precipitated  sulphide 

of  arsenic.     Dec.  13. 

Complete  Specifications  Accepted. 

1900. 

29,  121.  G.  Craig  and  B.  M.  Paterson.  Production  or 
purification  of  alkaline  cyanides.     Dec.  4. 

1901. 

601.  P.  L,  Martin.  Manufacture  of  anhydrous  caustic 
baryta.     Dec.  4. 

754.  B.  Wolffenstein.  Manufacture  of  peroxide  prepara- 
tions.    Nov.  27. 

1904.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabtik,  Germany.  Manufacture  of  sulphuric  acid. 
Dec.  4. 

2342.  H.  Precht.  Process  for  the  production  of  potas- 
sium magnesium  carbonate.     Dec.  4. 

2368.  O.  Iinray. — From  Farbwerke  vormals  Meister, 
Lucius  und  Bruiting,  Germany.  Manufacture  of  sulphuric 
anhydride  by  the  contact  process.     Dec.  IS. 


VIII.— GLASS,  POTTERY,  and  ENAMELS. 

Applications. 

23,563.  W.  W.  Pilkington.  Improvements  in  glass 
manufacture,  and  apparatus  therefor.     Nov.  20. 

24,319.  C.  M.  White. —  From  C.  W.  Foster,  United 
States.  Improvements  iu  apparatus  for  delivering  melted 
glass.     Complete  Specification.     Nov.  29. 

24,324.  H.Brooke.  Improvements  relating  to  apparatus 
for  dividing  molten  material,  chiefly  designed  for  use  with 
molten  glass.     Complete  Specification.     Nov.  29. 

24,328.  G.  \V.  Laybourn.  Improvements  in  or  relating 
to  the  deposition  of  metals  on  earthenware  bodies.  Com- 
plete Specification.     Nov.  29. 

24,333.  H.  Brooke.  Improvements  relating  to  recep- 
tacles for  containing  molten  material,  chiefly  designed  for 
use  in  connection  with  glass  furnaces.  Complete  Specifica- 
tion.    Nov.  29. 

24,468.  O.  Imrav.  —  From  J.  A.  Chambers,  United 
States.  Improvements  in  the  manufacture  of  glass  articles, 
and  apparatus  therefor.     Complete  Specification.     Dec.  2. 

24,780.  A.  J.  Boult. — From  O.  Leprouz,  France.  Im- 
provements in  or  relating  to  the  decoration  of  earthenware, 
china,  and  the  like.     Dec.  5. 

24,927.  C.   Boucher.     Improvements   iu   or   relatini   to 

machines  for  making  bottles   and  other  articles  of  blown 
glass.     Dec.  6. 

Complete  Specification  Accepted. 


20,940.  C.  L.  Burdick. 


1900. 

See  Class  VI. 


IX.— BUILDING  MATEBIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

23,313.  W.  P.  Thompson.  Improvements  in  or  relating 
to  mastic  or  other  cement  compositions,  concrete,  artificial 
asphalt,  waterproofing  material,  and  the  like,  and  in  the 
process  of  manufacturing  the  same,  and  articles  manufac- 
tured therefrom  or  therewith.     Nov.  18. 


23,448.  C.  von  Forell.    Improvements  in  the  manufacture 
ment,    ( lomplete  Specification.     Nov.  19. 
82.  ('.  A.  Burghardt,  C.  I'    Hall,  and   W.  A.  J 

ilings, 
and  for  use  in  the  construction   or  decoration   ,if  bun, 
general]]       Nov.  26. 

24,072.  ,1.  Burn.     An    improved   treatment    of   impure 
clay  for  u~.  in  the  manufacture  of  bricks,  and  art 
like  nature,  made  or  manufactured  from  clay.     Nov.  27. 

24,092.  J.  Tuckwell.     Improvements  in  the  maun; 
of  artificial  marble  and  the  like.     Nov.  27. 

24,393.  J. B.  Sangwin.     taproi  inorin  con 

tion  with  the  manufacture  of  artificial  stone.     Nov, 

24,580.  W.  S.  Wilkinson.  Improvements  in  the  manu- 
facture of  materials  for  pavements.      I>ce.  3. 

24,683.  G.  P.  Berry  and  J.  B.  Lawes  and  Compai 

Improvements  in  or  relating  t ments  or  plasters  and  in 

the  manufacture  of  bricks,  tiles,  slabs,  artificial  stone,  and 
the  like.     Complete  Specification.     Dec.  4. 

24,841.  F.  Oberschulte.    Improv,  lating  to  the 

manufacture  of  artificial  sandstone.     I) 

24,923.  G.  ('.  I'.  Boivie.  Improvements  in  the  manu- 
ire  of  artificial  stone.    Compli  ication.    Dec.  6. 

24,998.  A.  Vickery.  Improvements  in  the  manufacture 
of  cements,  waterproof  coatings,  artificial  stone,  and  the 
like.     Dec  7. 

25,219.  C.  Heap  and  T.  Oddy.  Improvements  in  the 
manufacture  of  Portland  slag  ceaient  and  hydraulic  lime. 
Dec.  11. 

25,512.  E.  Rott.  Improvements  in  the  manufacture  of 
bricks  or  blocks  of  artificial  stone.     Dec.  13. 

Complete  Specifications  Accepted. 
1900. 

22,139.  L.  Hatschek.  Process  for  the  manufacture  of 
slabs,  plates,  and  other  suitable  articles  of  artificial  stone. 
Dec.  4. 

23,718.  \V.  W.  Hewitt.  Cement  kilns  and  drying 
chambers.     Dec.  1. 

1901. 

801.  J.  S.  Bigby.  Kiln  for  the  manufacture  of  Portland 
cement  or  lime.     Dec.  11. 

2409.  H.  E.  Riisager.  Manufacture  of  Portland  cement. 
Dec.  18. 

2499.  .1 .  Wilkinson.  Manufacture  of  slabs  or  plates 
suitable  for  use  as  building  material  and  for  other  purposes. 
Dec.  11. 

20,891.  S.  Hoyer-Ellefsen.  Fire-proof  floors  and  the 
like.     Dec.  4. 

X.— METALLURGY. 

Applications. 

7084a.  D.  Bates  and  G.  W.  Peard.  Improvements  in 
and  connected  with  the  annealing  of  metals.  Filed  Dee.  4. 
Date  claimed  April  4,  1901. 

23,422.  W.  II.  Martin  and  The  Thames  Mining  Machinery 
Company,  Ltd.  An  improved  process  and  means  for  the 
extraction  of  gold  from  sea  water.     Nov.  19. 

531.  J.  T.  Pagan  and  W.  Buckley.  Improvements  in 
the  production  of  metal  castings.  Complete  Specification. 
Nov    20. 

23,654.  W.  F.  L.  Frith.  An  improved  process  for 
toughening  or  annealing  steel  and  other  metals.     Nov.  21. 

23. 790  A.  Lamberton.  Improvements  in  and  relating  to 
crushing  and  amalgamating  machinery  for  the  reduction  of 
quartz  and  the  recovery  therefrom  of  the  precious  metals 
and  the  grinding  or  pulverising  of  other  substances. 
Nov.  23. 

23,840  W.  L.  Wise.— From  C.  H.  Homan,  Norway. 
Iiupr  ivements  in  the  treatment  of  titaniferous  ores.   Nov.  23. 
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in  i   The   Automatic  Gem  ami 
I    ',.     An  improved  apparatus 

held   in 


\    :        process  for  toughening 
d  other  metals.     Nov 

ments  in  the  method 
the   recovery   of    precious    metals 

Improvements  in  the  obtainment 

.   iu    furnaces   to   be  employed 

amp         Specification.     Filed  Nov.    ?8.     Date 

1901,   being  date  of  application  in 

Keller.     Improvements  iu  the  manufacture 

Complete   £  Filed 

I  r  July  6,  1001,  being  date  of 

Coles  and  CtK,  Ltd.,  and  5.  Cowper- 

•      Improvements   iu  and  relating  to  aluminium  weld- 

87.1  ii,  and  C.  Billington,  jun. 

red  metallic  alloys.     Dec.  '_'. 
94,524.  C.  Billington.  J.  Newton,  and  C.  Billington,  jun. 
Improved  metallic  alloys.     J) 
24,734.  T.   C.    Hamilton.     An  improvement    in   coating 

-.     Dec.  4. 
25,046.  H.  B.  Angel.     See  Class  VII. 

B7.  A.  G.  Brookes.— From   C.  Casper  and  F.  Oertel, 
Germany.     Improvements   in  the  manufacture  of  chromic 
silicon   steel   or   steel   alloyed  with   silicon    and    chrome.   \ 
Dec.  10. 

176.  W.  B.  Johnson.— From  N.  McConnell,  United  ] 
Improvements  in  the  manufacture  of  steel.  Dec.  13. 

25,604.  G.  .1.  Snelos.  An  improved  method  of  and 
apparatus  for  purifying  and  enriching  blastfurnace  gas. 
Dec.  14. 

Complete  Specifications  Accepted. 
1900. 

Hardingham. — From  Ii.  Davey,  Italy. 
Rotary  furnace  applicable  for  use  in  roasting  or  calcining 
ores.     Nov.  27. 

22,570.  H.  F.  Kirkpatrick-Picard.  Recovery  of  zinc 
from  sulphide  ores,     Dec.  18. 

1901. 

331.  J.  C.  Butterfield.  Obtaining  antimony  and  separat- 
ing gold  from  antimony  ores.     Dec.  11. 

430.  B.  Langhans.  Process  of  metallising  with  precious 
metals.     Dec.  1  l . 

510.  W.J.  Foster.     Method  of  keeping  cool  the  tuyeres 
and  like  furnaces  and  forges,  and  of  heating  the  air 


1738.  W.  Petbybridge. 


Treatment  of  telluride  gold  cres. 


2756.    H.    J.t_\endecker.      Process  for  diminishing   the 
solubility  of  lead  in  acids  and  other  chemical  compounds. 
18. 


1)9.     D.     Laird, 
precious    metals,   and 
11. 

!.  Tennett. 


Furnace    for    the    cu  puliation    of 
for    oxidising    and   reducing    ores. 

tiog  of  chill  roll-.      Nov.  27. 

rXnudsen.     Process  and  apparatus  for  smelting 
concentrating  unroasted  sulphide  ores.     Dec.  11. 

!  A.  M.  i  Iswald.     Proci  se   for  the 
and    recovery    of   zinc   from    sulphide   ores    or 

--from  the  Meteorit  Gesellschaft, 
'rocess  for  improving  the  quality 
of  aluminium.     Dec.  18. 


XI. 


-ELECTRO-CHFMISTKY  and  ELECTBO- 
METALLTJBGT. 


24,012.   i: 
pany, 


Applications. 

W.  .lames. — From  The   Mica  Insul 

Improvements    in   or    relating   to 
par 


States, 
insulating 


n,  iterial    for    electrical 


compound 
26. 

•J4.L77.  C.  S.  Kanfmann.  Improvements  in  and  relating 
to  plates  tor  electric  storage  batteries.     Nov.  89. 

24. .".11.  A.  Bainville.  Improvements  in  or  relating  to 
electrodes  for  electric  accumulators  or  batteries.  Complete 
Specification.     De 

24.627.  L.  M.  G.  Rosec  d'Infreville.  Improvements  in 
electric  batteries.     Complete  Specification.     D 

24,834.  11.  Pearson.  An  improvement  in  primary 
batteries.      Dee.  5. 

2-1,992.  A.  P.  T.  Tully.  Improvements  relating  to  electric 
primary  cells  or  batteries.     Dec.  7. 

25,182.  G.  Brewer.— From  E.  R.  Taylor,  United  States. 
Improvements  in  electric  furnaces,  and  in  the  production 
of  chemicals  in  such  furnaces.  Complete  Specification. 
Dec.  10. 

25,282.  F.  E.  Elmore.— From  J.  O.  S.  Elmore,  India.  Im- 
provements in  apparatus  for  the  generation  and  electrolytic 
application  of  electric  currents.     Dec.  1 1 . 

25,395.  E.  Geisenberger.  Improvements  in  or  relating 
to  the  manufacture  of  soda  and  other  substances  by  the  aid 
of  electrolysis.  Filed  Dec-  12.  Date  applied  for  May  25, 
1901,  being  date  of  application  in  Belgium. 

Complete  Specifications  Accepted. 
1900. 

21,566.  C.  A.  von  Welsbach.  Accumulators  or  secondary 
batteries.     Dec.  4. 

21,886.  L.  E.  Lacrois,  jun.  Electrical  storage  or  accu- 
mulators.    Dec.  11. 

22,019.  A.  Meygret.     Storage  batteries.     Dec.  4. 

22,902.  E.  Edser  and  M.  Wildcrman.  Electrolytic 
methods  and  apparatus.     Dec.  18. 

23,543.  W.  E.  Ayrtou  and  A.  YV.  Fithian.  Plates  for 
secondary  or  storage  cells.     Nov.  27. 

1901. 

1S90.  J.  T.  Niblett.  Electric  storage  batteries  or 
accumulators.     Dec.  4. 

1981.  J.  T.  Niblett.  Electric  storage  batteries  or 
accumulators.     Dec.  4. 

2587.  G.  Kosset.     Electric  batteries.     Dec.  11. 

17,480.  Siemens  Bros,  and  Co.,  Ltd. —  From  Siemens 
and  Halske  Actiengesellschaft,  Germany.  Aluminium 
elecirolytie  cells.     Dec.  4. 

1,072.  T.A.Edison.     Accumulators.     Dec.  4. 

21,294.  A.  Tribelhoru.  Electric  accumulator  batteries. 
Nov.  27. 

XII.— FATS,  OILS,  and  SOAP. 

Applications. 

24,603.  H.  J.  Haddau. — From  E.  B.  Edson,  United 
States.  A  new  or  improved  process  of  reducing  or 
rendering  fish-waste  or  fish  and  other  oil-yieldable  material 
to  obtain  oil.     Complete  Specification.     Dec.  3. 

24,821.  W.  P.  Thompson. — From  A.  N.  Nielsen,  New- 
foundland. Improvements  in  the  bleaching  of  whale  and 
seal  oil.     Complete  Specification.     Dec.  5. 

24,850.  A.  E.  lveson.  Apparatus  for  pressing  animaL 
fat,  especially  applicable  for  use  in  preparing  tat  in  a 
"  granular  form  "  for  cooking  purposes.      Dec.  5. 

25,425.   F.  V.  Speltie.     A   new  or  improved  pro.i 
apparatus  for  extracting  oil   from  fish  and  obtaining  dried 
residues    serving    as   "guano."      Complete    Specification. 
Dec.  12. 
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COMPLETE    SpKCIFICATIO.  .  KD. 

1901. 

r.'i'.i.  \V.  I'.  Haywood.     Means  or  appai  .  m- 

ployed  in  the  mauufai  tun 

19,029.  1.  C.  Thiele,  J.  M.  Parker,  and  .1.  I',  Ifinko. 
Refining  of  crude  mineral  oils  and  their  distillates.     De 

XIII.— PAINTS.  PIGMENTS,  VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 
Applications. 

23,470.  J.    Deborde.      The   manufacture    of    an  ela 

iusolubiliscd  gelatinous  compound.     Nov.  20. 

23,718.  K.  Walker.  Improvements  in  the  manufacture 
of  whiting,  and  accessor;  plant  therefor.     Nov.  22. 

24,:!70.  J.  F.  Allen  and  R.  G.  Brooke.  An  improved 
anti-corrosion  paint.     Nov.  80. 

24,590.  A.  Gentzseh,  Improved  manufacture  of  a  sub- 
stitute for  gutta-percha.     Complete  Specification.     T>ec.  3. 

25,608.  P.  Jochum.     See  Class  IV. 

COMPLKTK   SPECIFICATIONS    ACCEPTED. 

1901. 

10.G96.  C.  Wallis  and  R.  E.  M.  Lagerwall.  Roller  mills 
applicable  for  the  manufacture  of  paint,  white  lead, 
pigments)  printing  ink,  confectionery,  or  the  like.     Dec.  18. 

11,533.   A.  Thilmany.     See  Class  IV. 

17,555.  O.  Francke.     See  Class  I. 

22,201.  H.  H.  Lake. — From  Vereinigte-Guniiniwaaren 
Fabrik  Harburg-wein  vormals  Meiner  J.  N.  Reithoffer, 
Germany.     Manufacture  of  rubber-sponge.     Dec.  11, 

XTV.— TANNING,  LEATHER,  GLUE,,  and  SIZE. 

Applications. 

21,342.  R.  W.  llarker. — The  International  Lactayne 
Company,  United  States.     Artificial  glue  or  size.      Nov.  29. 

24,604.  H.  J.  Haddan.—  From  E.  R.  Edson,  United 
States.  Improvements  in  obtaining  a  congealable  glue- 
yieldable  or  gelatine-yieldable  material  from  fish-waste  or 
fish  and  other  material.     Complete  Specification.     Dec.  3. 

25,063.  G.  Klenk.  Improvements  in  the  manufacture  or 
treatment  of  tannin  extracts  to  increase  their  utility  of 
tanning  leather.     Dec.  9. 

25,071.  A.  Jeffrey.  Improvements  in  apparatus  for 
melting  and  applying  marine  glue  and  other  convenient 
substances.     Complete  Specification.     Dec.  9. 

XV.— MANURES,  Etc. 

Applications. 

23,959.  W.  Milligan.  Improvements  in  and  connected 
with  the  manufacture  of  manure,  the  same  being  also 
applicable  for  the  destruction  of  worms,  slugs,  and  such 
like.     Nov.  26. 

25,425.  F.  V.  Speltie.     See  Class  XII. 

Complete  Specifications  Accepted. 
1901. 

2035.  C.Beyer.  Machine  for  the  distribution  of  artificial 
manure.     Nov.  27. 

3178.  .T.  Hughe-.  Treatment  of  superphosphate  for 
fertilising  purposes.     Dec.  IS. 

XVI.— SUGAR,  STARCH,  and  GUM,  Etc. 
Application-. 

23,911.  J.  R.  Ilatmaker. — From  J.  A.  Just,  United 
States.     Casein  adhesive.      Nov.  25. 

24,569.  C.  A.  Spreckels  and  C.  A.  Kern.  Improvements 
in  the  purification  of  sugar-bearing  materials,  and  cleansing 
compositions  for  that  purpose.     Dec.  3. 


7.   !■'.  Scheiblcr. 

Complete  Specifications  Accepted. 

* 

21,256.  R.  Han 
fication  of  sugar  ier  liquids.     No. 

1901. 

22'.M.  ( i.    W.  Johnso 
pagnic   Electro-Sue!! 
starch  and  D 

XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

24,146.  Spiritine,   Ltd.  —  From   . 
Dubois,  France.     Improvements   in  or  relating  to  solidified 
spirit.     Nov.  27. 

24,243.  W.  Ackroyd  and  F.Buckley.     Improvcui 
and  relating  to  malt  kilns.     Nov.  29. 

24,477.  E.  II.  Josephi.  A  new  or  improved  beverage. 
Dec.  2. 

Complete  Specifications  Accepted. 
1901. 
2501.  A.  de  Schepper.     Machines  for  malting   purposes. 
Dec.  18. 

6216.  I.  Birkett  and  J.  Thornton.  Kilns  for  malt  or  the 
like.      Nov.  27. 

10,015.  II.  J.  Haddan.— From  J.  C.  Riley,  United  States. 
Process  for  ageing  liquors.     Dec.  18. 

XVIII.— FOODS,  SANITATION,  Etc.,  and 
DISINFECTANTS. 

Applications. 
A. — Foods. 

25,037.  C.  Ollendorff.  Improvements  in  pasteurising 
apparatus.     Complete  Specification.     Dec.  9. 

25,295.  A.  F.  S.  Kent  and  \V.  G.  Barnfield.  An  im- 
proved process  for  the  sterilisation  and  preservation  of  eggs. 
Dec.  1 1 . 

25,599.  J.  Meinl.  An  improved  process  of  manufac- 
turing cocoa  substitutes.     Dec.  14. 

B. — Sanitation  ;    Water  Purification. 

23,469.  J.  C.   Halter  and  R.  H.  Mache'.I.     Improvements 
in     the    treatment    of     sewage,    and    apparatus    tl 
Nov.  20. 

24,602.  II.  J.  Haddan. — From  E.  R.  Edson,  United 
States.  Improvements  in  apparatus  for  reducing  or 
rendering  fish-waste,  fish,  and  other  material.  Complete 
Specification.     Dec.  3. 

Complete  Specifications  Accepted. 

A. — Foods. 

1900. 

19,343.  A.  Biittner  and  C.  Meyer.  Process  and  appa- 
ratus for  drying  fruit  and  other  vegetable  matter.     De.;.  4. 

23,377.  P.  MoDgiraud  and  H.  Labranche.  Apparatus 
for  the  sterilisation  aud  aseptic  transfer  or  storage  of  milk. 
Dec.  11. 

B. — Sanitation ;    Water  Purification. 

1901. 

517.  F.  Candy.  Treatment  of  sewage  and  other  polluted 
liquids,  and  apparatus  for  use  in  connection  therewith. 
Dec.  18. 

16,547.  J.  Howden  and  J.  H.  Hume.  Refuse  destructors. 
Nov.  27. 
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—Disinfectants. 

1901. 

1  r  im   V.   D.  ^Taylor  Company, 

it  us    for   producing  _  formaldehyde 

gating,  disinfecting,   and   sterilising  purposes. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Application. 

b  and  The  Globe  Manufacturing  I  om- 
pairy,  Ltd.     Iuiproveruents  in  the  manufacture  of  celluloid. 
20. 

I     B.   Guerrin  and  G.    G.   Leflere.     Improvements 
in    and    relating    to   the    production   of    antiseptic    paper. 

■24,381.  J.  White.  Improvements  in  apparatus  for 
straining  paper  pulp  and  like  material.  Complete  Specifi- 
cation.    Nov.  30. 

Complete  Specification  Accepted. 

1900. 

22,418.  The  WestBeld  Paper  Co.,  Ltd.,  and  G.  Stewart. 
Surfacing  of  paper.     Dec.  4. 


XX. 


-FIXE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  and  EXTRACTS. 


Applications. 


>.  W.  E 

menthol  cones. 

53,645.  J.  E. 
with  d. 
fruit.     Nov.  21. 

24,321.  II.  K. 
mals  F.  Haver 
manufacture  or 
Nor.  - 


.  Corrigall. 
Nov.  21. 


Improvements  in  or  relating  to 


Kistruck.     Improvements  in  or  connected 
extracting  the  jnice  of  lemons  and   other 

Newton. — From  The  Farbenfabriken  vor- 

and  Co.,  Germany.     Improvements  in  the 

production  of  pharmaceutical  compounds. 


144.  J.  E.  Riley  and  J.  Barnes.    See  Class  VII. 

Complete  Specifications  Accepted. 

1900. 

■    23,418.  R.  B.   Hansford.— From   L.   Cassella  and  Co., 
Germany.    See  Class  IV. 

1901. 

18,733.  R.  H.  Page.     Production  of  organic  peroxides. 


XXI— PHOTOGRAPHY. 
Applioatioks. 

93,292,  II.  E.  Newton.  —  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co..  Germany.  Improvements  in 
the  manufacture  or  production  of  flash  lights  for  photo- 
graphy.    Nov.  18. 

23,299..  C.  D.  Abel. —From  Actiengesellschaft  fur 
Anilinfabrikation,  Germany.  Improvements  in  photo- 
graphic roll  films.     Nov.  18. 

23,551.  SoeuSUs  Anonyme  des  Produits  Photographiqaes 
M.-V.  Improvements  relating  to  the  manufacture  of 
photographic  films.  Filed  Nov.  20.  Date  applied  for 
May  3,  1901,  being  date  of  application  in  France. 

24,025.  K.  A.  l'allin.  Improvements  in  and  relating  to 
photographic  films.     Nov.  26. 

24,255.  L;  C.  Login.  Improvements  in  stereoscopic 
photography.     Nov.  2'J. 

24,409.  C.  D.  Abel.— From  Actiengesellschaft  fiir  Anilin- 
fabrikation, Germany.  Improvements  in  coating  photo- 
graphic films,  and  in  apparatus  therefor.     Dec.  2. 

XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

23,284.  M.  Fiedler.  Improvements  in  explosives.  Com- 
plete Specification.     Nov.  18. 

23,740.  F.  L.  Nathan  and  R.  Robertson.  An  improve- 
ment in  the  manufacture  of  explosives.  Complete  Specifi- 
cation.    Nov.  22. 

23,889.  M.  Bielefeldt.  Improvement  in  piiming  compo- 
sitions or  charges  for  percussion  caps  and  detonators. 
Nov.  25. 

24,372.  L.  Davies.     Improvement  in  explosives.   Nov.  30. 

Complete  Specification  Accepted. 
1900. 
23,064.  J.  Ramsden  and  YV.  R.  Hirst.     Matches.     Dec.  4. 

XXIII.- GENERAL    ANALYTICAL   CHEMISTRY. 

Applications. 

25,037.  C.  Ollendorff.     See  Class  A. 

25,469.  J.  H.  Muller.  Improvements  in  the  process  of 
and  in  the  apparatus  for  fractional  distillation.  Complete 
Specification.     Dec.  13. 

PATENTS   TJNCLASSIFIABLE. 

Complete  Specifications  Accepted. 
1901. 
10,926.  K.  Koch  and  A.  Stelling.     Article  of  manufac- 
ture consisting  of  felt  manufactured  from  metal.     Dec.  1 1. 
15,153.  A.    E.    Cummer.     Process   of  treating   hydrous 
compounds.     Nov.  27. 
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